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ON THE COVER: 1 wkes tech-

nical savvy to restore to service a PC that
isn’t operating properly, but you can get
hardware and software products that can
make your life easier at the workbench.
Here, a technician uses one of several diag-
nostic boards for running tests on a dead PC.
If a PC isn’t dead but isn’t operating prop-
erly, a software product like those reviewed
in the Special Report on Coping With PC
Problems beginning on page 54 of this issue
may be what you need.
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Under the Cover

It has always been difficult 10 judge
the quality of a personal computer belore
you plunk down your money. After all, no
self-respecting dealer will let you rip apart
any of the computers he’s selling for you
to see what’s inside the case. Moreover,
buying through mail-order sources, which
is commonplace, precludes this possibility,
anyway.

So you purchase the computer without
a speck of knowledge about the caliber of
its parts and construction. Moreover, it’s
unlikely that you’ll examine the insides of
the product after you buy it, unless you
open its case to add a plug-in board or to
troubleshoot a hardware problem. This is
easy enough to do it your model is a desk-
top unit. But it it’s a laptop or notebook
model, you’ll find that just disconnecting
things to get a good peek at its innards is
challenging. Besides. knowing how good
or poor the guts ol a machine is after
you've bought it is just an academic exer-
cise.

Most of us depend on the reputations of
the maker and the scller. assisted at times
by the experiences ot business and person-
al friends, to make some sort of judgment
about a model’s quality. But even this
dependency can be deceiving because
quality can change radically from one year
to the next. At this moment in time, for
example, computer prices are dropping,
and price competition breeds shortcuts of
one sort or another.

This is particularly true when a popular
product type was priced rather high and
has a way to go in the price-cutting wars.
Notebook computers fit this description
rather well today. Their internal parts
sometimes change radically during pro-
duction runs of the same model! You're
really dependent on the care and inquisi-
tiveness ol the reseller here, who will,
hopefully, take apart a machine from time
to time to inspect it.

Should you inspect the insides ol your
computer. you would still have a tough
time determining the quality of its parts.
How would you know how good the quali-
ty of a part is tha’s made by the XYZ
company. anyway? Let’s face it, Taiwan
alone has over 2,000 companies producing
computer products. Furthermore, muny
parts are made expressly for a manufuctur-
er, who uses a variety of OEM sources. Is
a Sony tloppy drive better than a
Panasonic or a Mitsumi drive? Is a

Keytronics keyboard better than a Silitek
from Taiwan? Bare printed-circuit boards
are often made in one place—Mexico,
Taiwan or wherever—and just as oftcn are
completed by another company, perhaps in
the U.S. by a contract manufucturer.

You're really relegated to doing the
best you can by carefully examining the
outside of the machine you hope to buy.
Admittedly, this is limited. But you might
look more closely at, say, a portable’s
LCD display than you normally would.
Many don’t incorporate a plastic protec-
tive plate over the screen’s display panel.
Those that do have them, be aware that
they come in different thicknesses, the
thicker ones being more costly. Press press
the cover plate with your finger to see if it
easily dimples.

Check out the compatibility ol dual
floppy drives to see it one can read what
the other wrote and that the drives can dis-
tinguish between low- and high-density
formatting. How quiet or noisy are the dri-
ves? Take along a diagnostic disk to check
a hard drive’s average access time, und be
sure to ask about the name of the hard
drive. Do spend some time entering matter
on the keyboard to make sure that you find
it to be comfortable to use. Key travel,
click, finger spacing, “feel,” etc., are
attributes to consider.

Feel the case for hot spots; the cooler,
the better, of course. How durable does the
case seem. This is an extremely important
consideration for portables since they’re
typically banged about. Look closely at the
display screen’s hinges, which will be
opened and closed many thousands of
times. Make sure that the case surrounding
the display screen is thick and solid.

I hear, too, that there are shortcuts
being taken with controls. Some have lim-
ited range. So also check range and transi-
tion smoothness.

Since you couldn’t hope to make a
good determination of the quality of the
parts inside a computer due to so many
different, unfamiliar sources being used,
you have to base your buying judgments
on many other considerations, mixed with
a good sprinkling of earned trust. Good
hunting.
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Keep Those Articles Coming
* | have very much enjoyed reading the
articles by Jan Axelson that have appeared
in ComputerCrafi. 1 especially enjoyed the
article in the November 1992 issue.
“Special  Report on  Microcontroller
Boards.” My experience so far has been in
building interface boards and circuits to
control stepper motors and receive data
from inputs, using an IBM-compatible XT.
Programming is done on a different com-
puter. and executable files run on the XT-
compatible. However, after reading the
November article and several others, |
would like to try a microcontroller board. |
hope you intend to keep publishing articles
on this topic.
Larry Frank
Crown Point, IN

Filling in the Gap

» [ have several reasons for wanting to
send you this note. Firstly, I want to com-
mend you on the quality of Computer-
Craft. 1t is very informative and well-writ-
ten. It covers the type of information on
microcontrollers the electronics hobbyist
and even electronics professional is hungry
to find. I have been a satistied subscriber

since the inception of ComputerCrafi.
Secondly, | want to commend Jan
Axelson on the quality of her articles. |
enjoy them very much and have benefited
from them. I place a very high value on
clarity, and her articles are very well orga-
nized and clear. She presents the detuils
that someone would need to know how to
implement the applications presented, not
just the generalities that could be gotten by
reviewing spec sheets and other literature.

It is obvious that she has “been there.”
Finally. as | was reading the December
1992 article on Interfacing Digital Logic, |
found that there were some words (or
maybe sentences/paragraphs) that were
dropped between the end of the last col-
umn on page 45 and the beginning of the
tirst column on page 46. As [ am very
interested in the 74HCTxx tamily of logic
devices. [ would very much like to know

what was left out.

James H. Love
Baton Rouge, LA

Nothing is missing from the article. During
page make-up pages 44 and 45 were acci-
dentally rransposed. Whai's shown as puge
44 is reallv page 45 and vice-versa. Sorry
for the miv-up.—Ed.

A Good Place to Look
o | always buy ComputerCraft when you
publish some interesting article relating to
PCs. One such article was about 386 and
486 upgrades that appearcd in the De-
cember 1992 issue. Since most magazines
related to PCs generally talk about (mostly

Say You Saw [t In ComputerCraft

around) it without going into any depth, |
ComputerCraft 1s more qualified to look
“under the hood.” Theretore, I would like
to make a couple of suggestions. Since you
started with the processor, why don't you
publisti articles about mother boards and
their construction, how the BIOS and
chipset work, how the memory-addressing
design relates to shadowing, etc.? | am a
software designer in the PC area and have
some hardware experience as well. You

would be surprised to learn how many
people out here are looking tor answers to
important questions in all these areas,
especially people who are responsible for
purchasing large quantities of PCs and
have to rely on advertisement-files publi-
cations. ComputerCraft exhibits practical
enginecring approaches in its articles that
are missing in other magazines.
Bill Silagi
Des Plaines. 1L

Building and testing circuits is fast and
easy with Llectronics Workbench. Just
click-and-drag with a mouse to add
parts, run wires, and adjust
instruments. The traces on the
simulated instruments are the same as
you'd get on real equipment.
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“...you can do 10 times as many experiments with Electronics
Workbench than you’d get done with the real stuff.”

Electronics Workbench

The electronics lab in a computer”

- Jerry Pournelle, Ph.D., Byle Magazine

Includes two independent modules:

o Analog Module with passive and aclive
components including transistors, diodes,
and op-amps; a function generator, an
oscilloscope, a multimeter,and a Bode plotter.

o Digital Module with gates, flip-flops, adders,
a word generator, a logic analyzer, and a
unique logic converter and simplifier.

Call (416) 361-0333
Fax: (416) 368-5799

Interactive Image Technologies Lid.
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What’s Happening!

Universal Scuzzy. Future Domain Corp. (Irvine, CA) introduced its
“SCSIworks,” a universal application interface for the Small Computer
System Interface. It’'s said to allow software drivers written to any SCSI
software interface to be used with any Future Domain host adapter, and
it’s included free with the company’s host adapter kit. Moreover, it can
be downloaded from Future Domain’s BBS at no charge. The software for DOS
and Windows contains a utility to install any interfaces you need and is
claimed to be faster than them. It can be loaded into high memory, too,
and takes as little as 2K of memory for Adaptec’s ASPI under DOS.

Wordstar Strengthens Support. WordStar International has new options for
users to receive technical support for its expanding product line. Users
can now obtain technical and marketing information on products with a Fax
on Demand service. This includes technical notes, tips and tricks,
answers to specific technical problems, diagnostic information, etc., by
dialing 812-335-0567 from a fax machine or from a regular phone when a
fax destination is noted. Other user support includes a company BBS 812-
334-0208 and a WordStar forum on CompuServe that can be uploaded.

Corporate Virus-Prevention Policy. The National Computer Security
Association has available a "Corporate Virus Prevention Policy” eight-
page document for anyone who is responsible for drafting such a policy.
Cost 1s $9.95 for a printed copy, $12.95 for a disk in ASCII or $19.95 in
WordPerfect format. Call 717-258-1816 for information.

The Leading Chip Seller. Intel Corp. became the leading chip seller in
1992, beating out foreign competition from such giants as NEC and
Toshiba. Its net income exceeded $1-billion, with the 486 microprocessor
being its centerpiece. As a result, Intel’s stock price more than doubled
this past half year. In contrast, IBM Corp. suffered the worst financial
loss in its history with a staggering $5-billion for ‘92. This exceeds
General Motors’ $4.5- billion loss in ’91. Nowadays, big isn’t necessari-
ly beautiful,

Make It Faster. MakeFast from TDRMSoft (New York, NY) is a new software
product that automatically configures MSDOS to make application software
as fast as possible. Tt searches your hard disk to determine what soft-
ware you use and then customizes your system to make the best use of your
hardware. All findings are presented to you for verification, allowing
acceptance of choices or user modification. $29.95 plus $5 S&H. Call 212-
865~ 2719.

SYSOP Guide. Buffalo Bayou Productions, Tioga, LA, has published a CD-ROM
called "Sysop In A Box!” It gives you pointers on starting a bulletin-
board service by using three highly ranked BBS software packages: the
Shareware version of the Spitfire BBS system, the test drive version of
Wildcat! and the demonstration version of PCBoard. In 6,000 of the latest
Shareware and Public Domain files that have been virus checked and placed
into appropriate subdirectories. Each contains necessary description
files for the BBS programs. For more info, call 318-443-3116. To see the
disk on-line, call 318-449-4824 and log in Demo BBS and the password,
Disc 1.
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DEVELOP YOUR OWN MICRO-
CONTROLLER BASED PRODUCTS!

PUT YOUR PC TO WORK DEVELOPING NEW PRODUCTS!
Why not use the Winter months constructively by developing a
new product based on the Motorola MC68HC705C8? Using
your PC computer and the Cyber HC5 as a development
system, you can now develop your own micro-controlier
products more easily than ever before! Self-contained in a
professional enclosure with integral power supply, the Cyber
HCS5 is fun and easy to build and use. Even if you have never
programmed in Assembler before, the Cyber HC5 will have you
"up and running" in no time! Completely supported with an
official Motorola documentation package, membership on their
BBS and FREEWARE Assembler and Programmer software, the
Cyber HCS5 will serve you for years to come. Join thousands
of others who are busy building and using this remarkable new
device. Complete kit and power supply is only $89.95!
MC68HC705C8S (EPROM type) $22.95 each! Add $6.60 P&H.

MOVE INTO A CYANCE CHASSIS
AND ADD COMPUTER SLOTS!

IT'S TIME TO MAKE YOUR PC A POWER-HOUSE!

The Cyance Chassis and Cyance Expander offer the serious PC
computer user an upgrade path like no other. Tired of having
to reach around your PC to get at the cables and expansion
cards? The Cyance Chassis offers you exclusive UP-FRONT
access to your expansion cards and cables by remounting your
motherboard "backward" in the front of the chassis. As
featured on the cover of February ’92 ComputerCraft, the
Cyance Chassis can also be used to house the Cyance
Expander. This amazing kit uses an 8 slot passive
motherboard to expand your existing PC motharboard bus.
Imagine having those extra slots for additional cards! The
Cyance Chassis comes as a professional aluminum pre-painted
and assembled enclosure for $99.95. The Cyance Expander kit
is easy to assemble and comes complete with cables for
$169.95. Add $7.95 P&H for each. MC/Visa COD welcomed.

DESK-TOP MANUFACTURING
USING YOUR OWN PC COMPUTER!

(]

JOIN THE 21st CENTURY REVOLUTION NOW!
Imagine being able to machine three dimensional parts in
wood, plastic and light metals! This easy to assemble CNC X,Y
& Z table turns a serial port on your computer and a standard
Dremel(tm) tool into a "Santa Claus" machine. The standard
18" by 18" by 6" Neuractor(tm) Linear Actuators translate CAD
generated files into actual working parts. Machine three
dimensional prototype or production parts. Drill printed circuit
boards, or use the CNC Neuractor in CMM applications. Cash-
in on this new revolution in computer peripherals. Make
custom signs and plaques. Do advanced wood carvings, etc.
Comes complete with all electronic components, Boards, pre-
machined mechanical parts and stepper motors. (You supply
the Dremel!) A BASIC program controls the Neuractor CNC
directly from your PC computer. Accepts manual input or
reads ASCII files; only $549! Add $22.95 P&H. ORDER NOW!

BUILD THIS DIGITAL VHF
DATA TRANSMITTER & RECEIVER!

EXPERIMENT WITH DIGITAL RF DATA LINKS!

If you have ever wanted to experiment with digital RF telemetry,
here’s your chance! You chooss either crystal control or digital
synthesizer for the VOICEDAT Receiver or Transmitter. Use
your PC computer to automatically select the transmit and
receive frequency. The VOICEDAT Receiver direct digital port
brings data straight out of the on-board data separator. Here
is your chance to build and use a professional long-range RF
link using the new "code-free"” Communicator Class license.
The VOICEDAT system can also be used to transmit voice and
television pictures from your lab or in the fieid. Perfect for
mobile and remote sensing applications. The VOICEDAT can
also be used in conjunction with the Cyance Satellite Down-
Converter in L (C & Ku) Bands. Receiver (fixed freq.) only
$89.95! Transmitter (fixed freq.) only $114.95! Synthesizers are
$39.95 & $49.95 each. Add &6.60 T/R P&H. Get yours today!

U.S. CYBERLAB

Call now to order! (501) 839-8293 Rt 2 Box 284, Cyber Rd., West Fork, AR 72774 Now over 60 kits!

CIRCLE NO. 141 ON FREE INFORMATION CARD

www americanradiohistorv com



486 SBC

Winsystems’ MCM-486SLC is
an AT/compatible system on a
4.5" X 6.5" board and features
the Cyrix Cx486SLC CPU. Of-
fered with a 25- or 33-MHz
CPU, the board supports up to
4M of RAM. An on-board 32-
pin EPROM socket supports

e
=
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the BIOS and extensions plus
up to a 440K bootable ROM
Disk. It supports the basic AT
peripheral complement includ-
ing the keyboard controller, 16
channel interrupt controller,
real-time clock, three counters/
timers.  DMA  controllers,
speaker port and a precision
power-fail reset circuit and
watchdog timer. Additionally,
it features two serial channels
that are configurable as RS-
232, RS-422 or RS-385, paral-
lel port, controller for two tlop-
py drives and an IDE interface
and a keyboard controller. An
on-board socket supports
user-installable coprocessor for
mathematics-intensive applica-
tions. $995. WinSystems, Inc.,
715 Stadiwm Dr., Arlington, TX
76011 tel.. 817-274-7553.
CIRCLE NO. 1 ON FREL CARD

PC TV Tuner

AVer TV Tuner from Adda is a
TV tuner on a PC expansion
card that can be used with the
AVer 2000 Video Window
Controller to give “TV in a
window” on a VGA monitor.
The card can also act as a com-
puter-controlled tuncr for ex-
ternal video devices. It comes
with built-in stereo audio that
can be configured to drive
speakers with or without inter-
nal amplifiers. AVer TV Tuner
comes with drivers and soft-
ware lor Windows and DOS
and can be used in both PAL
and NTSC formats. $125. Adda
Teclnologies, 168-13982 Cam-
bie Rd., Richmond, BC,
Canada V6V 2K2: tel.: 604-
278-3224; fux: 604-278-2909.
CIRCLE NO. 2 ON FREE CARD

LAN Tester

Beckman’s LANTech LT-10 is
a hand-held LAN physical-
layer tester designed for certi-
fying all UTP and STP twisted-
pair, coaxial and telephone-
style wiring, 10BASE-T. Eth-
ernet, ArcNet and Token Ring
networks. LT-10 is simple to
operate for LAN technicians of
any level, providing one-button
access to commonly used test
functions. In autotest mode, a
single keystroke starts an all-
in-one comprehensive series of
tests that complete in less than
30 seconds. You can store test
results internally, download
them to a portable PC or output

them to an optional portable
printer. Length, connectivity,
attenuation, near-end crosstalk,
capacitance, noise and loop
resistance are quickly mea-
sured for one-, two-, three- and
four-pair shielded or unshield-
ed twisted pair wiring systems.

Also from Beckman are two
new instruments that are the
first models in a new genera-
tion of four-digit professional-
grade digital multimeters. Fea-
tures include: true rms
switchable (ac or ac+dc), 2-
MHz frequency counter, capuc-
itance measurement to 2,000
uF, extra-large display, 10,000-
count resolution. autoranging
relative mode and record mode,
auto min./max./avg., automatic
reading hold, probe hold, I-ms
peak hold, fault finder (inter-
mittent detector), 50-ns pulse
detector, resistance resolution
to 0.01 ohm, overload alert and
incorrect input alert. $249/
$279. Beckman Int’l., Instru-
mentation Product Div., 3883
Ruffin Rd., San Diego 92123-
1898; tel.: 619-495- 3200, fax:
619-268-0172.

CIRCLE NO. 3 ON FREL CARD

What's New! By peter R. O'Dell

Multimedia
Creations

By Philip Shaddock

(The Wuite Group. Soft
cover. 430 pages. Includes
two 1.2M disks. $44.95.)
This is a hands-on, down-in-
the-trenches tutorial that
introduces the reader to the
world of multimedia presen-
tations. Two accompanying
disks contain an interpreter
version of GRASP, Paul
Mace's graphics program-
ming language. A coupon in
the back of the book offers
the commercial version at a
substantial discount.

GRASP is used throughout
the volume to create examples
and projects that illustrate the
basic principles of designing
multimedia presentations.
However, this isn’t, a book
for programmers. Program-
ming is introduced in easy-to-
understand modules that are
put together to form complete
programs. So even someone
who has no background in
programming should be able
to work through the book suc-
cessfully.

Chapter | presents an
overview of the elements in
multimedia and steps in-
volved in developing a muiti-
media production. Chapter 2
then moves into a description
of GRASP’s digital studio.
Chapter 3 teaches how to
crate a software slide projec-

tor capable of sequencing
images and ultimately, by the
end of the book, adding
sound and animation.

In Chapter 4, you create an
interactive software maga-
zine with an animated intro-
duction. Chapter 5 lays bare
the inner workings of a 3-
minute demo that includes
animation and music.
There’s also a tutorial on
using the GRASP editor to
incorporate images and ani-
mation from other programs.

Sound is the focus of
Chapter 6, with emphasis on
sound cards and MIDI inter-
faces. Chapter 7 shows how
to build a music cueing
application  in  GRASP.
Chapter & discusses more-
elaborate programming tech-
niques. Chapter 9 includes a
complete menuing system
you can shape into a com-
plex interactive information
system.

To gain the full benefit of
this book, you should be
ready to work through the
examples, rather than simply
read (ext. It’s easy and fun
and can be done on nothing
more elaborate than a 286-
based PC without a sound
card (you will need a sound
card for some of the exam-
ples in Chapters 6 and 7). If
you’re intrigued by multime-
dia and like to “get your
hands dirty,” this book is for
you.

Closed-Caption
Decoder

The International Computers’
Closed Caption Decoder is an
IBM/compatible plug-in board/
software package that’s capa-
ble of acquiring closed-caption
information from a standard
TV signal and displaying it on
a computer screen. You can
save captions to a file and print
them. CCD supports the latest
captioning standards and is
capable of receiving all caption
channels, including  those
devoted to sports, stock prices
and weather. Installation is
straightforward via an automat-
ic install program, and the
board requires no jumpers or
DIP switches to be set. $89.
International Computers, 12021

W. Bluemound Rd., Wainwatosa,
WI 53226, tel.: 414-76+4-9000.

Jax: 4714-28]1-3522.

CIRCLE NO. 4 ON FREE CARD

Math Coprocessors

50/50 Electronics has a new
line of math coprocessors pack-
aged in colorful see-through
blister-type packages that are
ideal for store shelves. The new
coprocessors can be used in
some 286 and all 386 personal
computers. Five models are
available for 386-DX models,
ranging in speed from 16 MHz
to 40 MHz; four, for the 386-
S$X, ranging from 16 MHz to
33 MHz. 50/50 Micro Elec-
tronics, 550 Lakeside Dr., Sun-
nvvale, CA 94089, tel.. 408-
730-5050; fux: 408-732-5050.
CIRCLE NO. 5 ON FREE CARD
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VESA Local-Bus PC

Micro Express’” ME 486-VL is
a VESA-standard local-bus PC
contains two VESA slots, one
for a graphics processor and
the other for a Bus Master disk-
drive controller. This makes it
ideal for a graphics workstation
and demanding Windows appli-
cations. This computer uses a
newly designed motherboard

that contains most of the cir-
cuitry on a single VLSI chip,
and it has six additional 16-bit
full-size expansion slots. Avail-
able with a 486DX/33, 486DX/
50 or 486DX/66, it’s config-
ured with 4M of RAM (and can
be expanded to a maximum of
32M). 256K of RAM cache
(IM maximum), 200M hard
drive, 312" and 5'4" floppies,
SVGA color local-bus graphics
card and monitor, mouse, DOS
5.0 and Windows 3.1.

The three models feature
AMI BIOS, CMOS clock/cal-
endar, diagnostics and one par-
allel, one game and two serial
ports. A Micro Express FM-
360 14" SVGA monitor with
0.28-mm dot pitch and 1,024 *
768-pixel resolution. A 101-
key keyboard is standard. but a
programmable keyboard can be
substituted for an extra $75.
From $2,155. Micro Express,
1801 Carnegie Ave., Santua
Ana, CA 92705; tel.: 800-989-
9900.

CIRCLE NO. 6 ON FREE CARD

Hard-Disk Upgrade
For Notebooks

Laptop Solutions has a new
212M hard-drive upgrade that
fits all Toshiba notebooks from
the 1200XE to the 4400SXC,
all Compaq notebooks and
most other major manufactur-
ers’ models. Access time is less
than 12 ms, with a data-transter

rate of 10M/s. The drives are
rated to withstand a 10-G oper-
ational shock and have a rated
MTBF in excess of 100,000
hours.

Upgrades are performed by
appointment only. They in-
clude installing and partition-
ing the hard drive to user speci-
fications, formatting of each
logical drive and complete sys-
tem diagnostics. Laptop Solu-
tions guarantees a 48-hour
turnaround, including a 24-hour
burn-in test. $1395. Laprop
Solutions, Inc., 10700 Rich-
mond Ave. Ste. [14, Houston,
TX 77042; rel.: 800-686-6839.

CIRCLE NO. 7 ON FREE CARD

Virus-Removal

Breakthrough
The latest version of Dara Phy-
sician  PLUS! (3.1B) from

Digital Dispatch takes a new
approach to virus removal. In-
stead of simply searching for
“fingerprint” strings, Digital
Dispatch disassembles each
new virus and runs it within a
proprietary virus testing cnvi-
ronment. Virus operation is
completely mapped, including
precisely how the infected file
is modified. As a result, Data
Physician PLUS! has the abili-
ty to reliably restore original
files and can completely re-
move most viruses without de-
leting or damaging a single file.
Even previously unknown vi-
ruses can be caught and re-
moved through use of the pro-
gram’s sophisticated “signature
file” feature. Compatibility
with Windows 3.x and all major
LANSs is included. $49. Digiral
Dispatch, Inc., 55 Lakeland
Shores Rd., Lakeland, MN
55043-9601; rel.: 800-221-
8091; fax: 612-436-2085.
CIRCLE NO. 8 ON FREE CARD

Schematic For
Windows

Protel’s Protel for Windows
Advanced Schematic is a sche-
matic capture system for Win-
dows and joins the company’s
popular  Advanced PCB, a
printed-circuit-board  layout
program. Advanced Schematic
is  fully compatible with
Windows 3.1, supports OrCAD
SDT (reads/writes  without

Say You Saw It In ComputerCraft

PC’s & Parts
MOTHERBOARDS. | COMPLET PC’s I

386/33 SX $139 486/33SX with 64k SRAM
386/40 64K CACHE $199 Cache, 4 megs RAM, 1.44
A8ESXBHAKCACHE  $299 Floppy, 16Bit Dual (1:1)
486/33 256K CACHE$499 HD/FD controller, 1 Parallel
486/33 128K VESA $649 2 Serial Ports, 101 Key
486/50 256K CACHE$829 Enhanced keyboard, Mini
486/66 256K CACHE$849 tower case, SVGA Monitor
All Boards with CPU's. All are AMI w 1MB card, 130 meg HD.

BIOS with OPTI or other C/S. $1195 00
Mini size fits nearly all cases. Std. :
power conctrs. Fax Fact # 1115 SYSTEM OPTIONS
T

DRAM 386/40 64k cache -- $195

1 Meg SIMMS 3 chip $37 486/33 256k cache + $139
1 Meg SIMMS 9 chip $39 486/50 256k cache + $579
4 Meg SIMMS 9 chip $159 Add:l 4 MBDRAM + $129
All SIMMS are 70 ns speed, Cail Add’112 MB DRAM + $499

for faster speeds & DIP or SIP IMBSVGA card + $15
packages. Fax Fact # 1112 S3 Accelerator + $199
HARD DRIVES 17" VGA + $379

210MB Hard Drive + $170

anEER RN $189 386335 mb - $229
MBS e

start with the on top
130MB 16 MS $299 and add or subtract components as
210MB 15 MS $399 desired for your custom designed

system. Fax Fact #1200
All Drives are IDE type. Add $19
for 16 bit controller card. Maxtor& | LANtastic PC LANS '
Seagate drives. Fax Fact # 1120 R o5
Eth t 10Mb it $4
FLOPPY DRIVES i Bk, b

Ethernet Coax Card $199
1.44MB, 3.5 inch $52 Ethernet 10BASE-T $299

1.2MB, 5.25 inch $55 Central Station $399
MONITORS 2Mbps Starter Kit $349
L—' 9Mbps Card $149

12" Amber Mono $89 Zero Slot Lan Ser/Par $95
14" VGA Mono $129 [ ANtastic fxNetware $295
14" SVGA .28 Int'lace $299 Sounding Board $79
14" SVGA .28 Non/IN$329 Use LANtastic, the top rated DOS

17" SVGA Non/IN $789 based LAN for file & printer
haring. Made in USA, 5 year
\s./\?gACé;d jiﬂ‘ ggg vrarronty. Fax Fact #1122 . 1125,
r
S3 Accelerator IM ~ $229 ACCESSORIES

All Monitors Canry One year Printers, Modems, Fax Cards,
Factory warranty. Fax Fact #1114 "Mice" etc. Call Toil Free for info.

Dial 317 849 8683 to get instant tech information g g =
&

FREE from your Fax! You can obtain specs and info on &
these products and more by dialing our Fax Facts automated
service. Call our number from your fax, then request the document as liste

above. Start your fax,and the document will begin printing immediately on your fax!

Order Toll Free 24 Hours a Day! Dial 1-800-445-7717

Fax In your order Toll Free, 1-800-448-1084
Use 800 numbers in all 50 states, plus Canada. Intemational voice lines, 317-842-7115
or fax 317-849-8794 . Use our BBS for information by dialing 317-579-2045

ACE Communications 10707 East 106th Street, Fishers, IN 46038

Checks, Approved POs & C.OD. (add $500) & AMEX (add
_%.).hm,wmﬁmmdmiabﬁymhg’ealodmp.
MasterCard

VM Express shipping avadable. No retums acoepted two wecks
after original receipt  without substantial restocking charge.
m All units carry full factory warranty. IN residents add tax.
CIRCLE NQO. 52 ON FREE INFORMATION CARD
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translation program), is fully
hierarchical with many auto-
mated features and works
either “top down” or “bottom
up.” Report generation in-
cludes bill of materials, part/
sheet cross references and net
list creation in over 30 formats.
Text can be imported via the
Windows clipboard, and reports
can be exported directly to
popular spreadsheets. $995.
Protel Technology Inc.. 151
Bernal Rd., San Jose, CA
95119, tel.: 800-544-4186; fux:
408-225-1863.
CIRCLE NO. 9 ON FREE CARD

Innovative
Keyboard

Touch Edit Keyboard

from

Key Innovations features all
the standard PC keyboard keys

eight extra touch-typing keys
below the spacebar, to be
touch-typed with the thumbs.
Five of the latter are standard
editing keys: arrow and delete
keys; but threc are new keys
not found on other keyboards.
A single keystroke moves the
cursor one whole word in
either direction or deletes a
whole word. In edit-intensive
tasks for typical word-process-
ing applications, overall time
savings of 33% or more are
possible. $120. Key Innova-
tions Corp., 0324 Brookview
Ave., Edina, MN 55424; tel.:
612-926-0113.

CIRCLE NO. 10 ON FREE CARD

Plotting Program

Polysoft’s PS-Plor is a techni-
cal plotting and data-process-
ing package completely in
graphics mode. It provides a
Windows “look and fcel,”
including drop-down menus,
multiple windows, mouse sup-
port, page layout with WYSI-
WYG graphics display, dialog
boxes, on-line help , status bar
and comprehensive help sys-
tem. The PS-Plot program uses
DMA technology to provide
fast screen update.

PS-Plot has a comprehensive
data sheet that performs com-
plete statistical analysis, data
transformation, digital signal
processing, nonlinear parame-
ter fitting and model develop-
ment. You can exchange data
to/from most popular spread-
sheet file formats. It provides a
powerful plot-editing tool box
that makes it easy to design and
modify graphs. including 2D,
3D, bar charts, scatter plots, 2D
and 3D histograms, Smith
curves and quality control
charts. Multiple coordinate sys-
tems, axes and plots can be
placed in one page. $299. Poly-
soft, PO Box 526368, Salt
Lake, UT 84152, tel.: 801-485-
0466, fux: 801-485-0480.

CIRCLENO. [1 ON FREE CARD

Fuzzy Systems
Editor
The Manifold Graphics Ediror
from Fuzzy Systems Engineer-
ing provides an intuitively
helpful graphics and text inter-
face for capturing, examining
and storing the expert judg-
ments nceded to build the
knowledge base of fuzzy sys-
tems. It provides a two-dimen-
sional graphics or text display
of fuzzy-system rules for view-
ing and editing. The two
dimensions displayed are arbi-
trary and easily assigned.
Hidden dimensions are easily
controlled and casily assigned
to be visible. You can describe
up to 1l independent inputs,
each by up to 11 fuzzy sets.
Fuzzy set editing tools
include simple graphical edit-
ing of singleton, triangular and
trapezoidal fuzzy sets, line
drawing graphical editing of
arbitrary fuzzy sets, translation
from the simple piece-wise
fuzzy sets to the arbitrary
freeform fuzzy sets, wrap-
around editing and polar view-
ing of cyclical input or output
dimension and colored line
drawing of all fuzzy sets views.
A number of other editing
functions are available. $495.
Fuzzy Systems Engineering,
PO Box 27390, Sun Dicgo, CA
92198, tel ffax: 619-748-7384.
CIRCLE NO. 12 ON FREE CARD

What's New!

Point Monitoring Kit

Tracer Electronics’ Demo Kit
63 is a complete plug-and-go
demonstration controller that
enables any intelligent control
system to monitor and control
the status of up to 63 readily
identifiable points. It employs
the first miniature digital trans-
ponders to combine ultra-small
size, low cost, high noise
immunity and the ability to

function effectively at a dis-
tance of up to 6,000 feet from
the control panel. This turnkey
demo kit plugs together within
minutes, enabling you to
develop new systems and prod-
ucts. $149. Tracer Electronics,
200 Broadacres Dr.,
Bloomfield, NJ 07003; tel.:
201-338-1234; fax: 201-338-
1125.

CIRCLE NO. 13 ON FREE CARD

Intelligent
Power Control

The Z-Line “Intelligent Power
Controller” from Pulizzi En-
gineering is a factory-pro-
grammed user-controlled pow-
er distribution system that

remote control of

provides
individual outlets or the whole
system, sequential power up
and down with variable time
delays, system lock-up/re-boot

feature, password security
available, inquiry capability for
load status, elapsed time, volt-
age levels and control of paral-
lel or slave units. In addition,
the Z-Line responds to Emer-
gency Off switches, interlocks
and local control options. It
operates on single- or three-
phase ac power with European
or U.S. voltages and can stand

alone on a desktop or be rack
mounted. $225. Pulizzi Engin-
eering Inc., 3260 S. Susan St.,
Santa Ana, CA 92704-6865:
tel.: 714-540-4229; fax: 714-
641-9062.

CIRCLE NO. 14 ON FREE CARD

Audio-Capture
Board
Jovian’s Sonia audio-capture
card is designed for most cor-
porate and educational multi-
media authoring. It has its own
processor chip (DSP) to handle
all audio processing. Using the
newly established MPEG II
standard, the DSP is able to
decompress and play back
compressed audio files in real
time. It featurcs CD- quality
sound with up to 48 kHz at 16-
bit resolution, MIDI control
and FM synthesizer. An option
provides a direct digital inter-
face to a DAT machine, which
enables the Sonia to provide a
fully digital audio editing envi-
ronment. $695. Jovian Logic
Corp., 47929 Fremont Blvd.,
Fremont, CA 94538; tel.: 510-
651-3823; fux: 510-651-1343.
CIRCLE NO. 15 ON FREE CARD
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Train With and Keep a Powerful 486sx/25 MHz Mini-Tower Computer!
NRI's new training\é/n Programming

in C++ with Windows lets you
combine two of today’s hottest
programming skills into
one great new career!

work with the top-rated Borland Turbo C++
compiler included in your course, you master
objectoriented programming methods —
gaining the practical experience and design
expertise that will save you time and make future
programming fast and easy.

You discover for yourself how this in-demand
language allows you the freedom to write real-
world applications that rival software produced
by top-paid design teams — from stand-alone
graphics and word processing packages to
spreadsheets, text editors, database managers,
and more! But that’s still not all...

Learn to program for the gciting visual
environment of Microsoft™ Windows™

With NRI training you take command of today’s
—— newest design techniques as you master
programming skills for Windows — using both
C++ and the builtin functions and routines of
your Microsoft Windows software.

Likq never before, organizations everywhere are ~ with VGA color monitor, cnha_nccd keyboard As vou actually build your own software
paying top dollar for PC programmers who can  and mouse, an 80 meg hard drive, and five full application, you develop hands-on experience
combine the power of objectoriented C++ with  megabytes of RAM. with Windows’ easy-to-use features —including

_thzne"wv féecm a.n(fl ca;‘c of Wmd(éws ocreate ;s ourstanding computer system gives you  graphics, memory management, multitasking,
e VBTSN DIS Uy/lOT the memory, speed, and power you need to take ~ data exchange, and more!

consumer applications. advantage of all the features of your C++ Soon you 're ready to use your computer and
Pick up the classified section in any major compiler and Windows software ... and develop  know-how to create fast, functional programs —

newspaper and you'll see: C++ programming the kind of quality software programs today’s complete with on-screen graphics, custom

and the ability to create PC programs for a employers and consumers demand. But cursors, images, icons, and all the other

Windows environment top the list of job skills hardware is just part of what makes NRI training ~ Windows features you need to build high-

today’s employers demand. so good ... performance software that meets today’s

competitive business needs.

Send for your FREE NRI catalog today!

Now you can take advantage of today’s hottest g J .
programming opportunities with NRI's new at- Master ,Ob]e“'orlemed progra:&mmg
home training — Programming in C++ with using Borland Turbo C++
Windows. It’s the right training at the right time.
And the only training that gives you everything
you need to succeed today on the job, in a new
career, or in a full- or part-time programming
business of your own.

Discover how NRI can give you the computer
know-how you need for success. If the coupon is
missing, write to NRI Schools, McGraw-Hill
Continuing Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

With NRI you learn at home, at a comfortable
pace. NRI’s Discovery Learning Method takes
you step-by-step from computer basics to
advanced programming in C++, today’s hottest
object-oriented programming language. As you

SEND COUPON TODAY FOR FREE NR1 CATALOG!

Get hands-on training with a 486sx-based
mini-tower computer system

L VK
. . : P McGraw-Hill Continuing Education Center et
2 an o
Q/I?i(lj\g‘(:,:vi T?i Cl?ilt-?(ﬁll-:m (l)l:l E;;’d‘t odxflf)crzll(tt\:vi[h a I m SChOOIS 4101 Connecticut Avenue, NW, Washingion, DC 20008 L HY . I
state -()f-thc—éll)g Computycil system., That's why NRI | Yes! Send me the FREE catalog I've checked and show me how NRI can give me the state- |
giVCS you handson Cxperiénce ‘.wvith a 48()5')(/25 I ofthe-art computer training [ need for advancement, extra income, or a business of my own! l
MHz mini-tower computer — the most powerful ! o Check one FREE catalog only Other computer career training: |
computer system available in home . 1 PROGRAMMING IN C++ WITH WINDOWS (] Computer Programming I
study today: You train with and keep . 7 QPCTroubleshooter U Desktop Publishing and Design
this state-of-the-art system, complete = 1 PC Applications Specialist U Bookkeeping and Accounting |
= - - Name Age I
Get practical experience with a powerful y

486sx-based computer, VGA color monitor, 5 ] k. Address |
meg RAM, 80 meg hard drive, enhanced " iy - Zip |
keyboard and MOUSES and professnonal d 3 Accred_iled Member, National Home Study Council I

5414-0493

software...all yours to train with and keep!
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Application By Hardin Brothers

Image File Formats

Strengths and weaknesses of the types currently
available and what you might be able to do

to convince your program to accept a format

it does not recognize as valid

n a perfect world, there would be very

few different formats for different
types of computer files. All word pro-
cessors would use one format, all data-
base managers would use another,
spreadsheets would use a third and
graphics programs a fourth. But the per-
sonal-computer world as it exists at the
current time isn't as neat and orderly as
this because of historical accidents and
practical reasons. Graphics files, in par-
ticular, are available in a wide variety of
formats, which leads some users to sug-
gest that either programmers are sadis-
tic or shortsighted. Or they may believe
that there’s a conspiracy among soft-
ware vendors to discourage users from
sharing files.

Many users argue that the industry
should settle on a single graphics file
format, “the best one, of course,” and
toss out all of the others. They reason
that programs would then be able to
share images without problems and life
would be much easier. [f you logged into
a bulletin board or information service
and downloaded a graphics file, you’d
be able to use it in any program you
wished. And you could share files with
friends without having to worry about
whether they had the same image view-
ers and application programs you have.

We’re not likely to see such unifor-
mity, at least not in the next several gen-
erations of computers and applications.
Too, although there are probably many
more file formats than are needed, there
isn’t a “best choice” that leaves all other
formats in the dust. But if you use image
files at all, it’s handy to know what the
strengths and weaknesses of each file
format are. When a program asks you
how you'd like to save a file, you'll be
able to make an intelligent choice. And
if an application program tells you that

HEADER :

WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

PACKET TYPES:

Solid Run Packet (used to replicate solid black or
solid white areas in a line)
BYTE 80H plus length ;for solid black
BYTE 00H plus length ;for solid white

Pattern Run

BYTE
BYTE
B Ve

Replication

BYTE
BRIRE

String Packet

BYTE
BYTE
BYTE

0001H ;The first 3 bytes
0008H ;  are the IMG
0001H ;  signature or ID

PATTERN LENGTH
PIXEL WIDTH
PIXEL HEIGHT
LINE WIDTH
IMAGE HEIGHT

Packet (used to replicate a pattern of
black and white)

00H ; Packet ID

Run length ;Times to duplicate

First byte,...,Last byte

(the length of the pattern is set by
PATTERN LENGTH in the header)

Packet (used to replicate a line)

00H, 00H, OFFH
Replication Count

;Packet 1ID

(used for data that can’t be compressed)

80H ; Packet ID
String length
First byte,...,Last byte

Fig. 1. IMG file format.
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a file isn’t in the proper format, you
might be able to examine that file with
a sector editor and make some minor
changes to convince your application
that it can use the particular file.

What’s the Best Format?

If you were writing a program that could
create and save images, what qualities
would you want from a file format?
Every file format answers this question
in a different way, which accounts for
why there are so many formats current-
ly in use.

Forexample, if you know that the file
will be generated on a VGA system and
displayed only in the same resolution on
a similar system, you might be tempted
to find the easiest way to read each pixel
and save it in a file. Reading the image
back and displaying it on-screen would
be both simple and fast. But what if you
wanted to display the same image on an
EGA, 8514/Adapter or maybe a
Macintosh computer? Alternatively,
what if you wanted to change video res-
olution or image size? Your software
would have to go through all kinds of
contortions to change the image data
into another format for a different dis-
play. So perhaps your definition of the
“best file format” would include some
way to make an image as portable as
possible from one system to another.

An image in standard VGA 640 X
480 graphics resolution has more than
300,000 pixels. If you have each pixel
as a byte, you could put only two files
on a double-density 31/2" diskette. To
download the file from a bulletin board
at 2,400 bps would take about 20 min-
utes. If you want to save as many images
as possible or transmit images electron-
ically, you might say that the best for-
mat is the one that saves an image in the
fewest possible bytes.

Other users might define *best™ as the
most-popular file format, the one that
works best with Windows or OS/2 pro-
grams or the one developed and
approved by their favorite software ven-
dor. You could make a strong argument
for any of these criteria. Unfortunately,
they’re generally mutually exclusive.

Format Types

Almost all graphics files follow the
same general format. They begin with a
header, which identifies the file type
because file extensions alone aren’t suf-
ficient to guarantee what kind of file is
being used. If a user renamed a file with

PACKET TYPES:
Solid Run Packet

BYTE
BYTE

String Packet
pressed)

BYTE First byte

HEADER:
BYTE manufacturer ;Always OAOH
BYTE file type 5
BYTE encoding scheme ;Always 1
BYTE bits per pixel
WORD Xmin, ymin ; Image origin
WORD Xmax, ymax ;Image dimensions
WORD hres, vres ;Resolution values
48 BYTES palette ;For 16-color images
BYTE [reserved]
BYTE color planes
WORD bytes per line
WORD palette type
58 BYTES [filler]

(used to replicate a byte)

0COH plus length
byte to replicate

(used for data that can’t be com-

;Any byte less than 0COH

Fig. 2. PCX file format.

anew extension, a program could crash
the computer if it assumed the extension
correctly identified the image type.

The header usually contains other
information as well. For example, it
might indicate the image size, number
of colors used, type of data compression
used in the file, computer type or appli-
cation used to create the file or the file’s
original name or date. For example,
monochrome IMG files always begin
with the three integers 1, 8 and 1. This
signature 1s followed by the pattern
length (usually 1), size of each pixel and
size of the image in pixels.

Other file headers can be much more
complex. A 256-color PCX file, for
example, has a header that’s 128 bytes
long plus a one-byte marker and 768

bytes of color information at the end of

the file.

Following the header, most graphic
files store the image itself in a com-
pressed format. The technique used for
file compression is a tradeoft between
file length and amount of compressing
and decompressing time the file
requires. PCX files are very easy to

decompress but tend to be relatively
large. GIF files, on the other hand, are
as short as possible but take a great deal
more computation to compress and
decompress.

Tounderstand how image files work,
it’s necessary to take a detailed look at
a few of the most-popular file formats.
For each one, I’ll explain the header and
how the image itself is compressed and
stored. Each compression technique has
strengths and weaknesses that help
define the kinds of images that are best
stored in each file format.

The IMG File

Monochrome IMG files, which are used
in GEM applications like Ventura
Publisher, begin with a six-byte or
three-word 1D string. The ID bytes are
followed by a pattern length, which is
the fixed size (in bytes or pixels) of all
patterns included in the file. Next, the
header defines the size of each image
pixel. If the image is meant to be dis-
played on a laser printer at 300-dpi res-
olution, pixel size values will usually be
set to 0055H or 85 microns. Desktop-
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publishing programs use the pixel-size
figure to determine how the image is
supposed to be scaled. The last two val-
ues in the header are the length of a line
(in image pixels) and number of lines in
the image.

Image datais organized by lines, cach
of which is divided into one or more
packets of data. The simplest packets
define up to 127 solid white or solid
black pixels using a form of run-length
encoding. A solid-run packet is always
one byte long, and the byte can be nei-
ther OOH nor 80H. If the byte is any other
vilue, the most-significant bit defines
whether the solid block is white (if the
bit is 0) or black. The remainder of the
byte contains the number of times the
white or black pixel is repeated. For
example, seven white pixels would be
encoded as 07H, while seven black pix-
els is encoded as 87H.

Often, several lines of an image are
identical, especially if they represent a
white, black or patterned background.
The second packet type, which begins
with the signature bytes O0H, OOH,
OFFH, tells the image decoder that the
current line must be replicated a specif-
ic number of times.

Sometimes an image will contain
areas of arepeated pattern, especially in
images that have a stippled or dithered
background. An IMG file can have only
one pattern length. which is defined in
the header. A pattern packet begins with
a signature byte of O0H, which is fol-
lowed by the number of times the pat-
tern is to be repeated and then the bytes
in the pattern.

Finally, a string packet is for image
data that can’t be compressed using any
of the above techniques. After a signa-
ture byte of 80H. the number of bytes or
pixels in the string are stored. followed
by the actual pixel values.

IMG files are a good choice for stor-
ing relatively simple line drawings that
might be used in a newsletter or
brochure. They’re very inefficient for
storing scanned images, which usually
have complex dithering, because they
have no way to compress such data.

The PCX File

PC Paintbrush, originally a so-so paint
program, has one unusual trait. Its PCX
tile format is so well-documented and
so easy to use that it has become an
industry standard. Almost every graph-
ics program can import or export images
in PCX format, even if it does its main

PACKET TYPES:

Image packet:

File terminator packet:
BYTE S
GIF Extension packet:

BYTE B
File extension

HEADER:
BYTE “GIF87a”
WORD Screen_width
WORD Screen_height
BYTE Global flag
BYTE Background color
BYTE 0
BYTE Color map

color

BYTE i
packet
WORD Xmin
WORD Ymin
WORD Image width
WORD Image height
WORD Local flag byte
BYTE Local color map
color

Compressed Image Data

;Requaired ID signature

;Check for file integrity
;If used, 3 bytes per

;Comma defines image
;Screen location

;Screen size

;If used, 3 bylLes per

Fig. 3. GIF file format.

work using some entirely different
image format. The popularity of PCX
files is amazing, considering the ineffi-
ciencies and hardware dependencies
built into them.

PCX files come in three varieties:
monochrome, 16-color and 256-color.
The varieties are similar to each other,
but their methods of storing and com-
pressing image data reflect the video
boards that were in vogue when each
standard was developed. Most of the
fields in the header are self-explanato-
ry. The 0AH byte at the beginning of the
file is the only signature byte, although
a program might reject a PCX file if its
other fields don’t make sense. The file
type is used to indicate what kind of
information is stored in the file. The
encoding scheme, which is always 1,
could change to allow for something
other than ZSoft’s version of run-length
encoding.

The bits per pixel, which is used only

in color images, indicates how many
bits are used to define color values. The
xmin, ymin. xmax and ymax values
show both the size of the image and its
intended on-screen location. The xres
and yres values show the screen resolu-
tion of the device that created the file.

Data in a PCX file is stored using an
unusual run-length encoding scheme.
Like an IMG file, a PCX file is arranged
in rows. Unlike an IMG file, a PCX file
has only two kinds of packets. If the top
two bits of a byte are set, the remainder
of the byte contains a replication count,
and the next byte is to be repeated that
many times. It the top two bits of a byte
aren’t set, the byte is used as-is.

A 16-color PCX file is ideal for
unpacking on an EGA card—and a pain
to display on any other graphics card
(unless the card is in an EGA-compati-
ble mode). It assumes that the video
RAM is divided into planes. The first
row of tile data is to be stored in the first
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row of the first memory plane. The next
row from the file goes to the first row of
the next plane, and so on. If you're
unpacking a 16-color PCX file for dis-
play on a four-plane video card, the pro-
cess is easy and fast. But if you’re
unpacking it into another kind of archi-
tecture (256-color VGA mode, for
example), it’s a long process that in-
volves a lot of bit twiddling.

The 256-color PCX file is designed
with the VGA adapter in mind. Because
there isn’t enough room in the 128-byte
header for palette information (the VGA
card needs three bytes for each of 256
color registers), this data is moved to the
end of the file. And, since the VGA
memory isn’t planar in 256-color mode,
the data in the file isn’t arranged in
planes, either. However, a 256-color
PCX file can be very inefficient because
any pixel value of OCOH or greater must
be stored in two bytes composed of a
repetition of 1 (or more) followed by the
byte itself.

Tightest Packing

If you want to store a large library of
graphics images, or if you want to trans-
mit images over a modem, you’re prob-
ably more concerned about the size of
each file than with how easy and fast it
is to display. GIF or Graphics Inter-
change Format filescan, in general, hold
an image in a smaller file than any other
popular graphics file format.

The GIF standard was developed by
CompuServe Information Service, part-
ly to create an image format that could
be used on any computer. Several ser-
vices on the CompuServe network have
image files available that users might
want todisplay ona PC, under Windows,
on a Macintosh or on a UNIX machine.
A GIF image doesn’t assume any par-
ticular type of computer or display.
Your graphics software is responsible
for making the picture appear correctly
on-screen. Also, a GIF file may hold a
collection of images, although few files
contain more than one picture.

A GIF file header is straightforward
and easy to follow. After the signature
(which is case sensitive), the computer
that created the image stores the size of
its screen in pixels. Another computer
could read this information in order for
it to pick a resolution mode for display-
ing the file.

The global flag holds two values. Its
lower three bits indicate the number of
colors used. The formula is Colors =

IEEE 488.2

CONTROLLER CARDS
For PC/AT or PS/2 computers

.........

Model 488-PC2 for all PCs
— 300 K byte transfer rate

— Includes Basic, QuickBASIC,
C, Turbo C, and C++ drivers

Model INES-AT for 16 bit ATs

Model INES-PS/2 for MCA PS/2s oy S
— Up to 1 Mb/sec data transfer rates CORPORATION
— Automatic DMA transfer

Call Today for More
— Includes support for 20 languages Information
== OS/Z, UNIX and Xenix drivers Ca", 800'952'4499

optional

or Fax: 408-263-5896

CIRCLE NQ. 61 ON FREE INFORMATION CARD
7
ental Fitness System for IBM PCs

Sywerd,

The Synergizer is a powerful
personal relaxation instru-
ment for the IBM PC com-
puter family. Precise pulses
of light and sound lead you
to desired states of con-
sciousness-- ranging from

from Synetic Systems

PULSE | %0 o B I . —

38w ne3 |
L

4
FEELI G (| b [Voa Ganes) [scax_a]+]]

sleep or deep relaxation to e 0] O szt

extreme alertness. Graphical l o i1

interface software makes it comn) T gt o) aragmm i == e mwems |
Enve]  mnee]  seued Board, -

easy to experiment, ramp
pu'se rates, sweep light and
sound from side to side,
manipulate the built-in sound
synthesizer to alter wave-
forms, or construct extraor-
dinary ‘'mind music" just for
entertainment.

Software,
Lights,

HEIGHTEN AWARENESS
Accs.

. STIMULATE CREATIVITY
j ENHANCE LEARNING
¥

RELAX EFFORTLESSLY
SLEEP DEEPLY

Session length  specifica-
tions, the sound and light
parameters and ramps are
sequenced and saved to disk
to be re-experienced.

Requires DOS 3.0 or above,
640K RAM, and hard drive.
Price $495.

30 day refund policy
1 year warranty

800'388'6345 Free information

CIRCLE NO. 72 ON FREE INFORMATION CARD
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COMPONENTS

Whether you order 1 part or
all 42,398...MOUSER stocks
and...ships same day!!

CALL...

(800) 992-9943

for your
FREE
CATALOG

2401 Hwy 287 N.
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide

CIRCLE NO. 67 ON FREE INFORMATION CARD

SUPER
12 HOUR
RECORDER
CALL TOLL FREE

Modified Panasonic
Slimline. 6 hrs per side.
120 TDK tape furnished.
AC/DC Operation.
Quality Playback.

Digital Counter.

Durable Lightweight Plastic.

PHONE RECORDING ADAPTER
Starts & Stops Recorder @

$119.00*

Automatically When FCC
Hand Setis Used. ~ APPROVED
Solid State! $28.50*

* VOX VOICE ACTIVATED CONTROL
Solidstate Adjustable $28.50*

Sensitivity. Voices &
Sounds Activate Recorder. \ \
Adjustable Sensitivity. !
Provisions for Remote Mike.

*Add for ship. & handling. Phone Adapter & Vox $2.00
each, Recorders $5.00 each, Colo. Res. add tax. Mail
Order, VISA, M/C, COD’s OK. Money Back Guar. Qty.
Disc. available. Dealer inquiries invited. Free data on
other products.

ALL MAIL TO: Box 20100, Boulder, CO 80308
AMC SALES INC., 193 Vaquero Dr.,
Boulder, CO 80303
Phones (303) 499-5405 « 1-800-926-2488
\kFAX (303) 494-4924 » Mon-Fri 8-5 MTN. TIME

CIRCLE NO. 51 ON FREE INFORMATION CARD
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HEADER:
‘I’ or 'MM’

42
Directory offset

TAG FORMAT:
WORD tag type
WORD number size
LONG length
LONG offset

;Identifies data format

b (Intel or Motorola)
;2-byte file ID signature
;4 bytes

Fig. 4. TIFF file format.

27((flag AND 7) + 1). The most-sig-
nificant bit, when set, indicates that the
colors are stored in a global color map.
The background color indicates what
color adecoding program should use for
the entire screen as it decodes the pic-
ture data.

After the header and a possible glob-
al color map, a GIF file is divided into
chunks of data. The first byte of a chunk
signals the kind of data that follows. A
chunk that begins with acomma (,) con-
tains an image header as well as the
image data itself.

The local flag in an image header
works the same as the global flag. indi-
cating whether there’s a local color map
and. if so, how many colors it contains.
Bit six of this byte has an unusual mean-
ing. If it’s set, the image is interlaced.
The first line in the image data repre-
sents the top screen line. The next line
in the file is eight lines down the screen.
Once you getto the bottom of the screen,
start again at the top with the fifth line
and move down eight lines at a time.
Then write every fourth row, beginning
in row three. Finally, write every other
row beginning in the second row.

An interlaced file is ideal if you have
aslow viewer or if your computer is dis-
playing the file as it’s coming over a
modem. After the first or second pass,
you should know whether or not you
want to wait for the rest of the file.
Although all the detail of the file won’t
appear until the last pass, you’ll be able
to save transmission and decoding time
if you decide to stop the image early.

Data in a GIF file is stored using a
variation of the LZW data-compression

algorithm. This isan extremely efficient
algorithm that is used in programs like
PKZIP and other file compressors. Oc-
casionally, a very unusual image may
take less space in an IMG or PCX file,
but this is rare. Often, a GIF file of an
image will be less than half the size of
a PCX file made of the same image.

Tagged Images

Probably the most flexible image file
format i1s TIFF or Tagged Image File
Format. It makes exchanging files
between different computers quite easy.
TIFF files (which have extensions of
.TIF or .TFF on DOS computers) are
also very complex. Few decoding pro-
grams make use of all the information
that might be contained in a TIFF file.
Instead, each selects the parts of the file
it can most-easily interpret. TIFF files
are often included in encapsulated
PostScript (.EPS) files for preview
images and have great popularity with
desktop-publishing packages.

The first two bytes of a TIFF file are
crucial. If they're “I1,” the file is stored
in Intel format. This means that all mul-
tiple-byte values (usually integers, long
integers and file pointers) are stored
with the least-significant byte at the
lowest file location and the most-sig-
nificant byte nearest the end of the file.
If the first two bytes are “MM, the data
1s stored in Motorola Format, with most-
significant bytes nearest the beginning
of the file.

Once the program knows how it
should interpret multiple-byte data, it
can practice on the next two bytes.
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which should hold the value 42. Finally,
afour-byte pointer in the header tells the
program where to look for the image
file’s directory of tags.

Everythingina TIFF file is either part
of a tag or is data that points to a tag.
Tags are always 12 bytes long. The first
two bytes is an integer that defines the
tag’s type. A tag could contain image-
size information, or it could point to
image data in the file. There are dozens
of defined tags and more are added each
time the TIFF standard is expanded.

The second integer in a tag defines
how the last two value are to be inter-
preted. Although eachis fourbytes long,
these can hold bytes, integers or long
integers, depending on the nceds of a
particular tag.

TIFF files are rarely small, but they
can be moved between computers quite
easily. Like IMG files, they’re used
most in desktop-publishing applications
and rarely in paint and draw programs.

Other Image Formats

PCX, GIF, IMG, and TIFF may be the
most-popular image formats, but they
certainly aren’t the only ones. Several
other formats are also popular:

* EPS (Encapsulated PostScript): Post-
Scriptis a programming language, writ-
ten in ASCII characters, originally
designed to communicate with high-
powered printers. A PostScript printer
contains a computer that reads a pro-
gram file and then interprets the pro-
gram and executes it. An .EPS file con-
tains PostScript code but is meant to be
inserted into a larger PostScript file. In
a sense, it becomes a subroutine of the
entire page program.

* BMP (bit map): This is one of the most
popular Windows image file formats.
Like a PCX file, it is a record of the actu-
al bits in a file. As such, it can not be eas-
ily recessed if you change screen resolu-
tions. BMP files are fast to load and
display in Windows but they are also
inflexible. If you use a Super VGA screen
resolution in Windows and get irritated at
applications with displays that are too
small to use, you are running into the
problem of bit-mapped graphics.

* MTF (metafiles): Another Windows
format, Metafiles are extremely flexible
compared to bitmaps. In essence,
they’re a list of the calls a program
would make to Windows’ graphics de-
vice interface (GDI) to draw an image.
The GDI can compensate for differing
screen resolutions, color capabilities,
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ctc.; so a metafile is almost always dis-
played correctly.

If you become seriously involved
with image files, you’ll need a program
to translate between one file type and
another. For years, the standard format
translator has been Hijaak tfrom Inset
Systems. Versions of Hijaak are avail-
able for both DOS and Windows. These
programs can read files in 38 popular
formats and save them in 23 file formats
or prepare them for 24 different fax
cards. They can also print files, enhance
images and capture images {rom the
screen. SnapPro from Window Painters
Ltd. is a competing Windows program
that’s faster and perhaps easier to use,
but it doesn’t recognize nearly as many

Summing Up

The question still remains: “Which file
format should you choose for yourown
work?” Since there isn’t an ideal for-
mat for speed, size and tlexibility, the
choice really boils down to the appli-
cations you routinely use. Select a file
format that they all support, and you
won’t have to worry about conversion
programs. You can hope that sometime
in the future a “best” image file format
will appear, but it probably won’t.

As the graphics capabilities of our
conmputers continue to improve, it is
likely that new file formats will be
needed to best support every new fea-
ture as it appears. Instead of fewer file
formats, we’ll probably have many

file formats. more in just a couple of years. |

Save Your Copies Of ComputerCraft
Order Your Binders Today!
Call Jesse Jones Industries.

Call Toll FREE 7 days, 24 hours

1-800-825-6690

"16-BIT Personal Controller"x

COMPLETE DIGITAL CONTROL SOLUTION
for only $285.00
\ This Personal Controller offers:

A Hardware Kit comprising of:

* 1(one) CPU MODULE (3.5"x3.5") with
80C196KC processor (16 MHz), 8 ADC
channels 10Bit resolution, 3 PWM outputs
(DAC), one DMA channel, 6 High-Speed
Output channels, 4 High-Speed Capture
Input channels, 40 Digital I/O ports, one full
duplex RS-232 serial port;

* 1(one) MEMORY MODULE (3.5"x3") with
64K Memory space RAM / EPROM;

* BUS MODULESs for 2 & 3, 50-Pin connectors;

* 1{one) PROTO MODULE (3.5"x3.5");

* 1(one) RS232 Communication Cable, and

A Software Kit comprising of:
* a PC based SYSMON - System Monitor;
* an 80C196 Assembler;

* an User’s Guide, and

* Ready-To-Import DEMO Program;

MICONA CORPORATION
MICON Division
1885 Surveyor Ave., Bldg. 102
Simi Valley, Ca 93063, U.S.A.

Tel. 1-805-522-9444 Fax. 1-805-522-9779
P.0O., Visa & MC accepted. Immediate delivery.
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A simple eight-bit Interface Card and a

Enhcncing By Ronald J. Portugal

Remote-Bus Breakout Board give you safe, direct
hookup to aPC’s internal bus for externally adding
sensors, home-brew circuits, etc.

here are a few ways to communi-

cate witha PC from the ‘‘outside
world.”” Easy plug-in interface
schemes to make this possible include
serial RS-232 and parallel printer
ports. Neither, however, provides
direct access to the internal PC bus,
which s really a fast, easy-to-use com-
munication pipeline. You can rectify
this situation with Eight-Bit Bus Inter-
face scheme described here.

By adding our Remote Bus Break-
out Board to our plug-in Interface
Board through a 50-conductor cable,
you have all the data, address and con-
trol signals you need to tie ADCs,
DACs, displays, counters, port ex-
panders and any other devices you
want to to your PC without worrying
about shorting signal lines and blow-
ing system board ICs.

To get to the address, data and con-
trol lines of a PC bus, you need an in-
terface card that plugs into the com-
puter. Our Eight-Bit Bus Interface sys-
tem gives you access to these lines in
Intel 8088/86, 80x86 and 1486 ma-
chines. Limiting the interface to eight
data bits, limiting I/O space address-
ing and excluding interrupt and DMA
functions, our Interface system is easy
to build and use and occupies just one
slot on your motherboard. With the
system in place, you have fully buf-
fered input and output lines.

The PC Bus

Before you begin, you should famili-
arize yourself with the first slot on the
IBM bus. Asshownin Fig. 1, this slot
has a 62-pin connector that provides
contacts for power, address, data and
control signals.

Other than ground, no power lines
are brought out of your PC with our

Interface card. This is done to prevent
accidental shorting of power to
ground that could disrupt proper op-
eration of your computer. If you did
accidentally short a power line to
ground in your PC, you probably
wouldn’t blow up your computer, but
any running programs would prob-
ably crash and you’d have to re-boot
the system.

Since our Interface is limited to
eight data bits and is limited to I/0
space and not memory address space,
only the /IOR (I/0 Read) and /IOW
(170 Write) signals are brought off the
board. AEN, the signal that differen-
tiates between memory I/0 opera-
tions and memory refresh cycles, is
needed by the address-selection logic.

The microprocessor’s CLK clock
signal is brought out of the computer
for convenience. All other control
lines are ignored. Consequently, the
Interface Board’s control outputs are:
/IOW, which writes data to selected
port; /IOR, which reads data from se-
lected port; AEN, which inhibits /0O
operations during memory refresh cy-
cles; and CLK, which is a convenience
signal.

The first slot ina PC/compatible is
aneight-bit slot. It has 20 address lines
labeled A19 through A0 and eight data
lines labeled DO through D7. The re-
maining data and address lines for 286
and later systems are on the second
connector of the bus slot and aren’t
used here. In fact, only the first 10 ad-
dress lines are used. Naturally, all
eight data lines are a must.

The only instructions the Interface
responds to are IN(P) and OUT, which
are included in most versions of BAS-
IC, C and just about every program-
ming language you can think of, in-

Rear of Computer

GND | B1 Al | /IO CHK
RESET | B2 a2 | D7

+5vV | B3 A3 | De

IRQ9 | B4 A4 | D5

-5V | BS A5 | D4

DRQ2 | B6 A6 | D3

-12v | B7 A7 | D2

ows | B8 as | D1

+12V | B9 A3 | DO

GND | B10 Al0 | /IO READY

/MEMW | B1l All | AEN
/MEMR | Bi2 212 | a19
sIOW | B13 A13 | A1s
JIOR | B14 A14 | Al7
/DACK3 | B15 Al15 | Ale
DRQ3 | B16 Alé | AlS
/DACK1 | B17 Al17 | Al4
DRQL1 | B18 1218 | A13
/REFRESH | B19 Al9 | Al2
CLK | B20 A20 | A1l
IRQ7 | B21 A21 | Al0
IRQ6 | B22 A22 | A9
IRQ5 | B23 A23 | A8
IRQ4 | B24 1224 | A7
IRQ3 | B25 A25 | AD
/DACK2 | B26 A26 | AS
T/C | B27 A27 | A4
ALE | B28 A28 | A3
+5v | B29 A29 | A2
08C | B30 A30 | A1
GND | B31 A31 | A0

Component Side
Of Motherboard

Fig. 1. Pinout details for eight-bit PC bus.

cluding machine language. In QBAS-
IC, the syntax of the two instructions
is as follows: INP(port number), in
which the port number ranges from 0
to FFFF hex, 64K bytes; and OUT port
number,data, where port number
ranges from 0 to FFFF hex, 64K bytes
and data ranges from 0 to FF hex (0
to 255 decimal).

Fromthe foregoing, it appears you
have 64K bytes of I/0 space available
for external devices. But appearances
can be deceiving. Keep in mind that
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Addresses Description Addresses Description

0000 - 000F DMA Controller 1 02B0 - 02BF Alternate EGA

0020 - 002F INT Controller 1 02C0 - 02CF Alternate EGA

0030 - 003F INT Controller 1 02D0 - 02DF Alternate EGA

0040 - 004F Timer 02E0 - 02EF Data Acquisition GPIB
0050 - 00SF Timer 02F0 - 02FF Serial Port 2

0060 - 006F Keyboard 0300 - 030F Prototype Card

0070 - 007F Real-Time Clock-NMI|(0310 - 031F Prototype Card

0080 -~ 008F DMA Page Registers (0320 - 035F Not Specified

0090 - 009F DMA Page Registers |0260 - 036F PC Network

00A0 - OOAF INT Controller 2 0370 - 037F Parallel Printer 1
00BO0 - 00BF INT Controller 2 0380 - 03BF 8DLC or BISYNC 2
00C0 - 00OCF DMA Controller 2 0390 - 039F Cluster Adapter

00D0 - OODF DMA Controller 2 03A0 - O03AF BISYNC 1

00F0 - OOFF Math Coprocessor 03B0 - 03BF Mono Display Adapter
01F0 - 01FF Fixed Disk 03C0 - 03CF EGA Adapter

0200 - 020F Game I/O Adapter 03D0 - 03DF CGA Adapter

0210 - 026F Not Specified 03F0 - 03FF Serial Port 1

0270 ~ 027F Parallel Printer 2

The above port locations are for reference only.

Individual PCs may

use different port locations than those listed. Refer to your hard-
ware manual for mor information pertaining to your machine.

Fig. 2. Recommended /0O port usage.

most system boards decode only the
lower 10 address lines (A0 through
A9). Also, of the 1,024 decoded ports,
a number of them have been pre-as-
signed to particular I/0 functions, as
detailed in Fig. 2.

IBM set aside [/0 port numbers
0300 hex through 031F hexinthe I/0
address space for prototype applica-
tions. That’s 32 input and 32 output
ports. By decoding the first 10 address
lines to select the prototype ports and
mixing in AEN and /IOR or /IOW, you
can pick off any one of these 64 ports
for your own special use.

About the Circuit

In the schematic diagram of the Inter-
face Board circuitry shown in Fig. 3,
Ul, S1, U2A4, U2B and U2D make up
the address-decodinglogic for the In-
terface-Board. Eight-bit comparator
Ul produces an output when PO
through P7 equal Q0 through Q7 and
gate control input G is low (logic 0).

The comparator chip is used to
match up addresses A9 through A5 of
the IBM bus to the settings of SA9
through SAS of DIP switch S7. The re-
maining six input lines of UJ are
grounded.

Now, when A9 through A5 equal
SA9 through SAS5 and the AEN signal
islow, Ul outputs alogic 0, indicating
that a match has occurred between the
address lines and the switch settings.

It’s not quite enough to select your
I/0 port, but it’s pretty close.

To complete port selection, you
must be sure that an IN or OUT in-
struction is being executed. By run-
ning the /IOW and /IOR signals into
NAND gate U2D and again NAND-
ing the resulting signal with an invert-
ed version of UI’s output signal
through U2B, you get an address-
select signal, /ASO, that’s fed to the
gate input of data bus buffer Us6.

By using only address lines A9
through AS, this circuitry decodes the
1,024 1/0 address locations into 32
groups of 32. That is, each setting of
SA9 through SAS selects a different
block of 32 port addresses. Getting
down to one port is partially done by
a Remote Bus Breakout Board.

Note that the output of Ul is fed to
athree-pin header. Pin 2 of the header
goestoinverter U2A, and pin 1 comes
from input buffer UIC, which is fed
from Interface Board connector JP2.
If the built-in address-selection logic
isn’t satisfactory for your needs, this
jumper arrangement provides a way
for you to supply your own I/0 ad-
dress decoding external to the plug-in
Interface card. To set up the board for
external addressing, move the shorting
block from pins 2 and 3 to pins 1 and
2 of JPI.

In addition to turning on data bus
buffer U6 through address-select
signal /ASO, the direction of the data

transfer has to be specified: computer
to the outside world (OUT instruction)
or outside world to the computer (IN
instruction).

Since /IOR and /IOW can’t occur si-
multaneously and the wiring of U6 is
set up so that computer-to-Interface
transfers occur when the DIR pin of
U6 is high, it’s easy to see that /IOR
can be used as a bus direction signal.

The 74HCT245 is a tri-state octal
bus transceiver. When gate input G
(the /ASO signal) is low, the device is
active. When the DIR signal is high,
data flows from Ansto Bns(n = 1to
8). When the DIR signal is low, data
flows from Bns to Ans. Therefore,
when an OUT instruction is executed,
activating the G input to the chip, the
DIR input will be high because the
/IOR is high and data will flow from
the Anstothe Bns, placing the specif-
1ed output data on the interface data
lines. Conversely, when an IN instruc-
tion occurs, the /IOR signal goes low,
causing the data to flow from the Bns
tothe Ans. It’sa good ideatoread the
foregoing again so that you have it
straight.

The outputs of data buffer U6 are
terminated by a network right out of
the Signetics ‘“Using 74HCT HCMOS
to Replace LSTTL and Drive Trans-
mission Lines’’ Application Note in
the company’s High-Speed CMOS
Designer’s Guide (1988). The reason
for the termination at the transmitting
end of the line is dictated by the fact
that the data bus is bidirectional and
requires that both ends of the line be
terminated.

Alternate lines of the 50-conductor
ribbon cable that connects the Inter-
face and Remote Bus Breakout Boards
are grounded to provide a ground
shield between all signal conductors.
Also, address lines are terminated at
the Remote Breakout Board with
1,000-ohm resistors to Ve, as is the
singleinput line to the Interface Board
ASI address-select input.

Note in Fig. 4, the schematic
diagram for the Remote Breakout
Board’s circuitry, the same data-bus
termination network at the input to
second data bus buffer U3. Also, U5
and U8 are resistor terminations to
Ve for the address and control lines
coming onto the board.

All lines between the Interface and
Remote Breakout Boards are buffered
at both ends of the cable. Short of
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____PARISLST |

Plug-In-Bus Interface Card

Semiconductors

U1—74HCT688 eight-input comparator

U2—74HC00 quad NAND gate

U3—10KSNIP nine-element resistor
pack

U4—220SNIP nine-element resistor
pack

U5—820SNIP nine-element resistor
pack

U6,U7,U8—74HCT245 octal transceiver

Capacitors

C1—33-uF, 16-volt electrolytic

C2, C13 thru C17—0.1 uF ceramic disc

C3 thru C10—1,500-pF ceramic disc

Resistors

R1—1,00-ohm, %-watt, 5% tolerance

Miscellaneous

JP1—Three-pin header

JP2—50-pin connector

S1—Five-position DIP switch
Printed-circuit board; PC-type chassis
mounting bracket; low-profile sockets
for ICs; machine hardware; solder;
etc.

Remote-Bus Interface Board

Semiconductors

D1—Light-emitting diode (0.2” dia-
meter)

U1—220SNIP nine-element resistor
pack

U2—820SNIP nine-element resistor
pack

U3,U6,U7—74HC245 octal transceiver

U4—74HC138 3-to-8-line decoder

US5,U8—1000SNIP nine-element resistor
pack

U9—1LM7805 fixed + 5-volt, 1-ampere
regulator

Capacitors

C1 thru C8—1,500 pF ceramic disc

C9—1,000-uF, 16-volt electrolytic

C10—10-xF, 16-volt electrolytic

C11 thru C14—0.1-xF ceramic disc

Resistors (-watt, 5% tolerance)

R1—1,000 ohms

R2—4,700 ohms

Miscellaneous

JP0—50-contact (25 x 2) header

JP1,JP2,JP4—Eight-pin socket

JP3—10-pin socket

JPS—two-contact header

JP6—Five-pin header
Printed-circuit board; low-profile
sockets for DIP ICs; 48 ” 50-conductor
ribbon cable and 50-pin IDC connec-
tors; machine hardware; solder; etc.

Note: The following items are available from:
RIJP Electronics Co., 52 Susan Lane, North
Haven, CT 06473: Complete kit of parts for
both boards, including pc boards but not
IC sockets, No. IFBB-A, 3100. Also
available are: Plug-In Bus Interface com-
ponent kit, less pc board and IC sockets,
No. [FBB-1, $25; Bus Interface pc board,
No. IFBB-2, $30; Remote Bus Interface
component kit, less pc board, cableand IC
sockets, No. IFBB-3, $25; Remote Bus In-
terface pc board, No. [IFBB-4, $20; ribbon
cable with IDC connectors, No. IFBB-§,
$15. Add $3 S&H per order. Connecticut
residents, please add state sales tax.

DIP Switch Selects 74HCT138 Decodes One External A0 and Al
1 of 32 Blocks of 32-Port Block Into Decode to Four
32 Ports Eight Four-Port Set§ Port Addresses
03D0
03co
03Aa0
0380
0360 0300
0340 0304 0308
0320 0308 }===>w—==>=-==>| 0309
0300 )}-=—=>=——m= >====>| 030C 030A
02D0 0310 030B
02co0 0314
0270 0318
i 031C
"
0080
0060
0040
0020
0000

Fig. 5. Interface Board |/O space decoding.

lighting strikes, this buffering scheme
will protect the chips on the system
board of your computer from being
destroyed.

InFig. 4, 74AHCT138 3-to-8-line De-
coder U4 requires a bit of explanation.
Before plunging in, however, look at

data bus buffer U3. DIR input pin 1 of
U3 is driven by the /IOR signal, and
gate (G) input pin 19 is driven by the
/ASOssignal, just like U6in Fig. 3. The
control lines of these two chips are
connected in parallel. Chips U6 and
U7 in Fig. 4 are used as mono-

o000

OKDOOOOOO
o] 00?0 09

coooc00O0O0

0000000000

LRI

ooooooo&on %
000000 o oo
0000CO0CO0OO0CO oo

o] oD [oXe)

Fig. 6. Actual-size fabrication guides for double-sided Interface printed-circuit board.
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directional buffers for the address and
control lines. Their gate and direction
lines are wired to ground and Ve,
respectively.

Chip U4 provides some of the lower
address decoding for the system. Ad-
dress lines A2, A3 and A4 are fed to the
A, B and C inputs of the chip. When
/ASO is active, one of the chip’s eight
decoded output (chip-select) lines goes
low. What’s occurring here is a further
break-down of the 32 groups of 32
port addresses discussed above.

The DIP switch on the Interface
Board positions the 32-port group in
the PC’s [/0 address space. Chip U4
breaks the selected port group into
eight four-port sets. Decoding address
lines A0 and A1, providing four possi-
ble combinations, and mixing the out-
puts with one of the chip-select signals
from U4 results in selection of a single
1/0 port.

Naturally, this single port-select sig-
nal must be ANDed with /IOR or
/1IOW before being used by a
peripheral device. Fig. 5 should help
you visualize the address decoding
scheme involved.

The Remote Breakout Board cir-
cuitry in Fig. 4 has a partial power
supply made up of C9, C10 and U9.
Power can come from a 9-volt, 500-
mA dc wall plug adapter, bench-type
unregulated or regulated dc supply set
to approximately 9 volts dc. Light-
emitting diode DI provides power-on
indication. Power take-off jack JP6
provides access to the regulated
+ S-volt supply on the board.

Construction

Use of printed-circuit boards is a must
for this project, and low-profile IC
sockets are advisable. The Interface
Board should have gold-plated con-
tacts, and a metal support bracket
should be attached to the board to lock
it into your PC’s bus slot.

If you plan to fabricate your own pc
boards, use the actual-size artwork
given in Fig. 6 for the Interface board
and Fig. 7 for the Remote Breakout
Board. Alternatively, you can pur-
chase ready-to-wire boards from the
source given in the Note at the end of
the Parts List.

ocooo0D

AN

O O

0QoU

o]

=
O’O
?

o
//a//b%KKKKSM

Once you have your pc boards ready
to wire, refer to Fig. 8 for populating
the Interface and Breakout boards.
The pin-1 location of each ICis shown
as a rectangle. There’s only one pol-
arized capacitor (C/) on the Interface
Board. Make sure you properly pol-
arize this capacitor when installing it
on the board.

On the Remote Breakout Board,
make sure you properly polarize D1,
C9 and CI0 before soldering their
leads into place. I found that mount-
ing regulator U9, C9 and C10 on the
solder-side of the board removes clut-
ter from the component side and eases
access to the board’s output sockets.

There are holes for 4-40 machine
screws in each corner of the Remote
Breakout Board that accommodate 1”
screws or tapped standoffs to keep the
board off the bench and reduce the
possibility of shorts. You can mount
the Remote Breakout Board in any
suitable enclosure that will accom-
modate it.

Becareful when fabricating the rib-
bon cable. Match the conductors of
the ribbon cable to the same pin num-
bers on the connectors at both ends of
the cable. If possible, choose connec-
tors that have an identifying mark at
the pin-1 location to reduce the possi-
bility of wiring errors. This eliminates
half the problem. The other half, put-
ting the connector on the cable, is
another story. Make sure that the wire
connected to pin 1 of the first connec-
tor is also connected to pin 1 of the sec-
ond connector.

Cablelength can be anywhere up to
about 2 meters. I limited my cable to
S feet and haven’t had any crosstalk

or noise problems when using the

boards in either my 20-MHz 386 or
8088 systems.

Using the System

The best way that I found to bring
wires from the Remote Breakout Board
to my circuitry is with 12” to 14”
lengths of ribbon cable terminated on
0.025” header strips. Since the Data
Bus on JPI, Chip Select Bus on JP2
and Control lines on JP4 each contain
eight signals, three eight-wire jumpers
do thetrick. Sincethe Address bus on
JP3 contains 10 lines, use a 10-wire
jumper (Fig. 9).

When soldering the ribbon cable to
the 0.025” header pins, be sure to
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Fig. 8. Wiring guides for (A) Interface and (B) Remote Breakout Boards.
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place heat-shrinkable tubing over the

/_\F J_\ connections to eliminate the possibili-

ty of short circuits between pins.
@ { ] O The sockets selected for the output
GND™+9VDC signals can accept 24-to-26-gauge solid
@ hookup wire, as well as 0.025 ” header
PWR [N pins. Thus, if you don’t feel like mak-

REMOTE BUS BOARD ing the jumper cables, you can plug the

RJP ELECTRONICS CO, NORTH HAVEN, CT, wires directly into the pins.

The next thing you must do is decide
where to put the Interface Board with-
in the 170 space. IBM recommends
that it be put at 0300 hex, with SA9 and

CONTROL BUS CHIP SELECTS ADDRESS BUS  DATA BUS SA8 open and SA7, SA6 and SAS
1 1

m I 1T 1 nded. If you’re already using thi
fdv ASI GND GND CS6 CS2 €SO AB A6 A4 A2 AD D6 D4 p2 Do POWER lg(gg:tion fin{i TGS Sfocsk gft 3;

. I 1
AEN m@k% C37|CS3|CS3|TST | Agia7|AS|A3 At D7|DS|D3|D1|  +3V GND ports that aren’t being used by the sys-

4

€3

s tem and set the five DIP-switch posi-
tions appropriately.

A=

1

; i = i ] |1 |
O o || Application Examples

The most elementary inputs and out-
puts for a computer system are switches

Fig. 9. Remote Breakout Board panel overlay. and lights or LEDs. Let’s see what’s in-
- oveC
PO U O SO E O EO E O ¥
é FROM/TO REMOTE
BOARD DATA BUS
2 (2 [2 (212 (2 (2 (2 SOCKET
— 2
; - iE 1R1 1Y: ig 7>
5 -— 1: T 1A2 1Y2 ia ps >
2] ™ 3 1R3 173 o pS >
= — 1R4 174 H5—{p4 >
& w— L; 5] 2A1 2Y1 5 p3 >
2 B Y £12R2 272 5 p2 >
2 — L8 24 2R3 2v3 —3—{p1 >
-_— 204 274 2 >
P T SW DIP- 16
= 26
74HCT244

FROM REMOTE BORRD
CHIP SELECT RND
CONTROL SOCKETS

USES FOUR PORT RADDRESSES

-+
ovece
r b
2 FROM/TO REMOTE
BOARRD DATA BUS
22202102122 (2 SOCKET
1 =] 16 2 18
S| - <] 1AL SN Y- p7 >
2| w— |43 2 1A2 172 Mg 5 >
: -— = 1IR3 1Y3 13 PS
2] —— LS 1R4  1r4 232 TS
2 w— 3] 2A1 2r1 £ p3 >
> == B £ 2R2 2Y2 5 2_>
51— 5 212r3 273 —3 1 >
-_—— 2R4 274 pp_>
| swoiep-. T
= L 26
TAHCT244
FROM REMOTE BORRD
CHIP SELECT AND [/Cse
CONTROL SOCKETS ZFIoE>
FROM REMOTE BORRD
ADDRESS SOCKET [[gé
USES ONE PORT RDDRESS
Fig. 10. Application example circuits.
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A9
A8 74HCT138
A7 A4
A6 A3 Al
‘ As ‘ [_Az ‘ [_AO
11000 000 00 binary,
11000 000 01 binary
11000 000 10 binary
11000 000 11 binary

= 300 hex = 768 decimal
= 301 hex = 769 decimal
= 302 hex = 770 decimal
= 303 hex = 771 decimal

logic 1s. The outputs of the 74HCT-
244 are connected directly to D7
through DO.

To read the switch settings into your
computer, you need a port address
and then a signal to tell the tri-state
buffer to put the data on data lines DO
through D7. The port address can
come from the decoded chip-selects

Fig. 11. Example of port selection for 74HCT138.

Listing 1. Simple ADC809 Data-Acquisition Program

CLS
‘Definitions
RD = &H300 ‘Read ADC port address
ST = &H300 rstart ADC port address
EOC = &H304 ’End of conversion port
SEL = &H304 ’Select ADC input
DO UNTIL k$ = “q" OR k§ = "Q© ‘Manual program stop
k$ = INKEYS 'Test for stop character
FOR I = 0 TO 7
OUT SEL, I /ADC input address
ouT SsT, © rStart conversion
DO UNTIL Busy = 1
Busy = INP(EOC)AND &H1 'Test for end of
LOOP rconversion
DTA = INP(RD) ’Read data into PC
LOCATE I + 4, 20 rPrint
PRINT I;* ';USING "#.####"; DATA * .0198 rdata
PRINT ""Volts" ron PC terminal
NEXT I
LOOP
END

coming from the 74HCT138.

Since the ’244’s output-enable pins
(one for each bank of four tri-state
buffers) are asserted low, logic 0 at
these inputs connect the data switches
to the data bus. The only time this ac-
tion should take place is when the des-
ignated port address appears on ad-
dress lines A9 throughrA0 and the /IOR
signal is low. In short, you must OR
the /CSn(n = 0to 7) and /IOR signals.
Youcan NOR the two signals and then
invert the resulting signal, too, as in
Fig. 10(A).

Reading the switch bank into your
PCiseasy. Just assign the value found
at the port number to a variable, in this
case ‘‘Switch,”’ as follows: Switch =
INP (&H300) or Switch = INP (768),
where 768 decimal equals 0300 hex.

If you aren’t too concerned about

volved inreading a switch bank. First,
you need a tri-state buffer (74HCT244,
15244, etc.), eight switches and eight
resistors in a circuit arrangement like
those shown in Fig. 10.

The resistors connect between the
buffer inputs and V.. at logic 1, while
the switches either short the buffer in-
puts to ground (logic 0) or, by leaving
them open, set the buffer inputs to

the number of ports you use up to read
a switch, you can forget AOand Al. By
using one of the eight groups of four
port addresses generated by the
74HCT138, you use up four ports (see
Fig. 11). For example, say you use
/CS0 and the Interface Board’s DIP
switches are set to 11000 binary. Each

-OVvCC

=

CHIP SELECT AND
CONTROL SOCKETS

FROM REMOTE BOARD
ADDRESS SOCKET

2 2 2 2 2
3 1 1 % 1
NN N
oo N W (e ™
2 2 2 2 2 2
3 2 LED ON WHEN On
FROM REMOTE soprp  [BZ alpe oo N = 2 T0 7)
DATA BUS SOCKET 7 IS A LOGIC ZERO.
ps b2 a2
D4 p3 @3
b3 if D4 Q4 i
p2 ps @s (=
D1 i; D8 06 [
DB p7 a7
—q oc
> CLK
= 74NCT37 4
FROM REMOTE moARD £G20 >

LATCH SAMPES AND STORES
LOGIC STRATES pF D7 ... DP ON
FPOSITIVE GOING EDGE OF CLK PULSE

|

Fig. 12. Classic microprocessor eight-bit output latch circuit.
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NOTE!

Vee FOR RDCABAY ON PIN 11
GND FDR RDCPBP9 ON PIN 13

Vic P 28 ne pe 7 D
Vin 1 < IN1 oy i
ANALOG INPUTS AR 2 1= [hN2 B2 8 2 T0 REMOTE BORRD
B TD S VOLTS NEE 2| 1na pa |18 3—< DATA BUS SOCKET
Vin S 21 INS ps 42 DY
Vin & S INE [o]3} N pg >
Vig 7 IN7 D7 D7 _>
vec o—i2 - ReF+ Ap 22
GND 0—L8 | REF- AL —22
A2
L 12 5ok
e (ZIoR > START —=2
CONVERSION 9 | oe AR T[22
Z 1 eoc
I
e ADCBBDa
[rCSp
START 1
CONVERSION NOR
[Z1ow 74HCTI26
CONVERSION \/‘ 1K
COMPLETE N
TEST s
b 6BPFD
NOTE 1
[ NOR, NAND & TRI!-STRTE -
£sl LOGIC ELEMENTS, 74HTC....
PARTS.
SELECT
ANALOG
INPUT
“ 10PPFD
i
12K 1K ADC CLOCK GENERATOR

APROX, SPPKHz

NAND
—

NAND P

=—

Fig. 13. Wiring details for analog-to-digital interface.

time the I/0 address hits, four ports
will be enabled. If you want to sort
things down to one port, add A0 and
Altothe decoding gates, as shown in
Fig. 10(B).

Now let’s look at a simple latched
output port. The 74HCT374, 74LS-
374, etc., is the classic microprocessor
eight-bit output latch, shown in Fig.
12 in one workable gating configura-
tion. Here, instead of /IOR, you use
/IOW to activate the latch (load data
from the interface into the latch).

Now for an ADC interface. The
ADCO0809 analog-to-digital converter
with a built-in eight-channel multi-
plexer has been around for a while.
Figure 13 shows the wiring for this
chip. A quad NOR gate, noninverting
tri-state buffer, 74HCTOO for a clock
generator and 5-volt power supply
gives you an eight-input, eight-bit
data-acquisition system (sort of). The
purpose of this example is to show
how chip-select signals are used to
control a peripheral device.

Throughout this discussion, the ad-

dress of the Interface Card is assumed
to be set to 0300 hex. Since the con-
verter has eight analog inputs, you
need a way of selecting one of the
eight. The 0809 has a built-in address
latch (‘“‘address’’ is the address of the
analog input—not the I/O port). You
must provide three binary bits on A0,
Al and A2 of the 0809 chip and then
pulse the chip’s ALE line.

Since the analog input address lines
are connected to the data bus at DO, D1
and D2, and the ALE line is connected
to /CS1 through a NOR gate, all the
computer hasto do is generate a sim-
ple OUT instruction in the form of
OUT (&H304), whichis an analog in-
put number (0 to 7).

The ADC then stores the state of the
three input address lines. To start a
conversion, the computer has to pulse
the start input of the chip with the in-
struction OUT (&H300), which is
dummy variable. Dummy variable can
be any ASCII character.

So far you’ve selected a signal to
convert and started the conversion.

Now, you determine whether or not
the conversion has been completed
and the data is ready to be read into
the computer. Since the converter is
operating asynchronously, and inter-
rupt lines back into the PC aren’t
available, you use polling techniques
to determine when the ADC has com-
pleted its job. Here’s where the
74HCTI126 tri-state buffer comes in-
to play.

After the PC has started the conver-
sion, it queries the ADC to find out
whether or not the conversion is coni-
plete. This is done by reading the EOC
(end of conversion) line of the ADC-
0809. If the EOC line is low, conver-
sion is still in process. If it’s high, con-
version is completed. To read the EOC
line, the computer has to issue an in-
put instruction in the form of: Busy =
INP (&H304).

Now put the three instructions into
the simple program shown in Listing
1 that sequentially reads all eight ADC
inputs. As you can see, there’s nothing
complicated here. There are just INP
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and OUT instructions and some scal-
ing arithmetic to bring the ADC read-
inginto the real world of voltage mea-
surement.

You may be wondering about the
1,000-ohm resistor and 68-pF capaci-
tor in series with the ALE (address
latch enable) signal on pin 22 of the
ADC. Because the ADC latch is posi-
tive-edge-triggered, the address data,
DO, Dt and D2 must be stable when the
ALE signal changes from0to 1. Un-
fortunately, thisisn’t the case. To en-
sure that the DO through D2 lines are
stable when the latch is activated, the
leading edge of the ALE signal must be
delayed, which is the task of the RC
integrator.

Finally, there are several chips that
are quite common in the PC ““interfac-
ing’’ arena. Among them are the
8253/54/C54, 8255/C55 and other
82xx series chips. These chips can be
connected to your PC with a minimum
of wires and no glue logic, using the
interfacing system described here. For
example, the 8255 programmable per-
ipheral 1/0 can be programmed into

24 inputs or outputs or just about any
combination of inputs outputs you
may need. All you need is a chip-select
line, A0 and A1, /IOR, /IOW and, of
course, the eight datalines. There’sno
need for glue logic.

The same holds true for the 8254
programmable interval timer, which
consists of three 16-bit counters that
can be set up to do all kinds of fancy
tricks. With a little imagination, the
82C54-2 (10-MHz version), fast CMOS
four-bit binary counter, 10-MHz
crystal oscillator and high-input-
impedance FET amplifier, you can
build a fair to middling 100-MHz fre-
quency meter.

The 8255 coupled to a pair of D/A
converters plus some op amps, a cou-
ple of LM317s and a multiplexed
eight-bit ADC can be forged into a
nice dual programmable power supply
with voltage and current monitoring
an current limiting,.

As the saying goes, applications to
which this project can be put are lim-
ited only by your ingenuity and imag-
ination.
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Application By Karl T. Thurber, Jr.

Ten Ways to Turbocharge Your
DOS Command Line

If you’re a dedicated DOS user, we’ll show you how
to add plenty of command-line power to keep
Windows at bay just a little longer

here’s no getting around the fact

that DOS is an austere, kludgy and
hard-to-use 10-year-old operating sys-
tem that’s hardly more than a relic of
its 1960s and 1970s ancestors. Even so,
there’s a lesson in the numbers. Ac-
cording to a major computer magazine,
90% of PC users continue to use DOS
as their primary operating system.

113 .exe 93339 9-26-90 .5:3Zp
neet . txt 3497 5-26-89 11:56a
mocke .mce 3317 11-23-86 9:46p

Help for NDOS Help

Change directory
Check and report on disk Information
Clear the screen

While graphical user interfaces (GUIs)
like Microsoft Windows will become
increasingly popular in business and
home computing environments, iC’s
unlikely that MS/PC-DOS will truly die
for a long time to come.

Consider that Windows isn’t yet a
complete operating systemand won’tbe
at least until Windows NT comes along.
In fact, Windows is simply a compre-
hensive user interface—a shell—that
overlays DOS and works hand-in-glove
with it. With its austere command line,
DOS still is the speedy, low-overhead,
text-based operating system of choice
on IBM PC and compatible computers
and probably will remain until some-
thing better comes along.

If you’ve been using MS/PC-DOS for
any length of time, you probably already
know that it’s all about batch files, com-
mands. macros and power. So with this
in mind, the following ten tips and sug-
gestions may just prompt you to make
Windows wait just a bit longer.

Putting Windows on Hold

In this roundup, I suggest ten improve-
ments you can make to DOS to super-
charge its command line. These include
managing the command line better;
enhancing COMMAND.COM; extend-
ing and compiling batch files; finding
files better; using a DOS shell without
giving up the DOS prompt; accessing
DOS from within programs; managing
boot configurations; adding device dri-
vers from the command line; browsing

Set the screen colors

Compare files

Capy files

Change console device
Show or set the date

Erase files

Pause for a specified time

DESCRIBE

fdd descriptions to files

The “ultimate DOS enhancer” is actually an older version of 4DOS, NDOS is part of
the Norton Utilities. One of the most-useful features of NDOS is its pop-up help for
DOS commands that takes no additional memory. You can immediately jump to infor-
mation on the DOS command you’re using or obtain help on any DOS command by
scrolling through the index. (Photo courtesy Symantec Corp.)

your hard disk; and using Windows-like
options, such as the Norton Desktop for
DOS. Let’s jump right in.

1. Manage the DOS command line bet-

ter. DOS 5.0 has reduced the need for
many DOS-enhancement tools and util-
ities, especially command-line editors,
macro generators and batch-file en-
hancers. The upcoming DOS 6.0 should
offer even more. But users of earlier ver-
sions—and even DOS 5.0 users who
have a fair editor and RAM-based mac-
ro generator in DOSKEY——can benefit
from a third-party command-line editor
to minimize keystrokes.

A command line editor literally
allows you to edit the command line.
The typical editor does much more. It
also lets you recall earlier commands

you’ve issued so that you can execute
them shortcut-style with just a few key-
strokes. Most editors also let you create
synonyms or aliases to assign a word or
even a single letter to represent compli-
cated commands.

One of the best such editors is Chris
Dunford’s PCED, a 24K terminate-and-
stay-resident (TSR) utility (4K if you
have expanded memory available).
PCED makes the command line a plea-
sure to work with. Its features range
from basic recalling, scrolling through,
editing and re-issuing of commands
used in a previous DOS session, to gen-
erating complex batch-like commands.
PCED is available for $54.50 from the
Cover Software Group. The shareware
version is CED.
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A popular shareware editor with com-
parable features is ANARKEY, which
was the first to use expanded memory
to make its conventional DOS memory
overhead low. Like other sharewure
software, you can obtain it from disk
vendors or download it from bulletin
board systems (BBSs) or on-line utili-
ties. lts registration fee is $25 from
Steven Calwas at Moderne Software,
PO Box 3638, Santa Clara, CA 95055.

You also can find many of the fea-
tures of PCED and ANARKEY inDOS’s
tree but relatively limited command line
enhancer, DOSKEY, and in the more-
complicated, full-blown COMMAND.
COM replacements, 4D0S and NDOS.
2. Enhance COMMAND.COM for a more
powerful DOS. Some DOS utilities
actually do a better job at being DOS
than does out-of-the-box DOS itself.
One such program is 4D0S, which is a
more-powerful and smarter replace-
ment for COMMAND.COM, DOS’s own
default command interpreter. Many
users swear by 4DOS and consider it to
be “the DOS that could have been.”
While it’s a shell (a program that serves
as an interface between you and the
operating system, letting you access
DOS functions and commands), 1t’s not
designed to isolate you from the com-
mand line as do many graphical shells.
4DOS, with its command-line stacking
and aliasing features, is intended to
make DOS much casier and more-pro-
ductive to use.

4DOS offers many enhancements
over DOS—even DOS 5.0, with which
i’s fully compatible. Features include
command-line editing and recall, more-
powertul batch files, aliases that can
include variables and even call other
aliases, comprehensive on-line help, a
timer, a file lister, a program-logging
function, dozens of enhanced DOS
commands, and at least 35 new DOS
commands that give you unprecedented
power and file information.

One measure of the popularity of
4DOS is that it has spawned many third-
party add-in programs, including a full-
screen cditorand adisk cataloger. 4D0OS
is shareware (registration fee is $69).
[’s available from Rex Conn and Tom
Rawson at J. P. Software. Inc.

4DO0S has proved so good that soft-
ware juggernaut Symantec has bundled
an earlier version of 4D0S, which it
calls NDQOS, with The Norton Utilities
6.0. NDOS. like 4D0OS, works with
DOS 5.0 and earlier versions, has pop-

C:\BATCH\#F ile Maske

Drive C | Name [Ext| Size Volume Status File Mgt
67,454,976 Bytes used

Compose P|PREVIOUS|DIR 485,584 Bytes left Wednesday
~CLEAMUP | BAT 316 67,860,480 Bytes total
-CRITBAK | BAT 582 Nov 25, 1992
123-CUST | BAT 558 Digplay Directory Status
125-NORM | BAT 539 215,640 Bytes used 3:14:39pm
123-S1DE|BAT 156 9 Directoriez
ARCNAST |BAT 1% 8 Hidden files Caps | Num
B-DOME | BAT 540 183 User files
BACKDUPE | BT 189 Paussr Print
BAKCQ-DX| BAT 225 Memory Status
BAKDIS-A|BAT 364 148,864 Bytes used -DOS Drivas
BAKDIS-X[BAT 159 506,496 Bytes laft -DOS
BAKPS-X {RAT 197 655,360 Rytes total-DOS | [Default] C:
BAKTA-X [BAT 195 2,572,288 Bytee used -EMS
BCBOOT |BAT 99 491,520 Bytes laft -EMS | |[Display| C:

0

HCompose | Copy + H Move + | Rename |f Erase | Search [ Locate |FilaMatZp
Use to activale the DOS Cossand Line <F9> for Help

The beauty of the 1dir+ shell is that it provides point-and-shoot simplicity with unre-
stricted access to the DOS prompt, even on-screen with the shell in use. Thus it
doesn't insulate you from DOS or place a straitjacket around your ability to work
directly at the command line. The 1dir+ “statistics face,” illustrated her is one of 10
distinct faces the program provides.

C:\BATCH\#F ile Mask®

Nawe |Ext! Size Date | Time Description
1
PSAMLOOK |BAT 178106-83-92]12: 3% ] SAM database from the command line 4
SET1124 |BAT 154{18-27-91| 5:02p| KXP1124 printer setup utility
SHELL  |BAT 207(01-14-99(10:05p] Microsoft 005 shell
SHEZ BAT 274110-26-92| 3:45p| SHEZ archiving utility
SHEZ-COR|BaT 290166-84-92] 9:32a| SHEZ set for CD-ROM in DRIVE S:
SHOPLIST|BAT 186}10-27-91] 2:14p} SMART SHOPPER shopping list program
SHOW BAT 108|18-27-91| 2:15p| Show computer memory and disk space
SOUNDZ  |BAT 136]03-68-92|11:11p| UNICORM SOLNDZ CD/TRPE/VINYL cataloger
SON BAT 1198(66-11-92| 8:48a| SQUARENOTE freeform database
SQN-CQ  [BAT 283106-08-92| 9:26a SQUARENOTE database w/CQCOLIMN file
TONTO  [BAT 76{10-27-91| 4:55p| TONTO Pop-Up Desktop Utility
INCLR  {BAT 48]11-68-91{10:50a] Clears IN after running PCSHELL
VIEWPIC |BAT 119(19-27-99} 2:15p| View GIF pictures
1WSS-RHED | BAT 646/03-30-92{11:02p| WORDSTAR 5.5 with Amer. Heritage Dict.
WS5-DEFN| BAT 502/10-27-91] 9:18p| WORDSTAR 5.5 with spelling definitions

0

HCompose | Tree MW View Prom'usrfile Mgt| Faces | Menus |Hondor+

Use to activate the DOS Command Line <F9> for Help

As hard-disk capacity and the number of files has increased, the 11-character DOS
limit on filenames has proved inadequate. Like 4DOS, 1dir+ lets you enter extend-
ed file descriptions—38 characters for 1dir+, 40 characters for 4DOS and NDOS.
Full access to the DOS command line lets you launch programs from the DOS prompt
and copy filenames and recently used commands to it.
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up context-sensitive help, and offers
flexible wildcards, command-line his-
tory and editing with an “audit trail,”
minimal memory usage, and more. It’s
a freebie with the $179 Norton Utilities
from Symantec Corp.

3. Extend, automate and compile your
batch files. DOS programmers have
invented tools to improve batch files
ever since DOS first appeared. If you
make extensive use of batch files to
automate your DOS sessions, you can
make them more powerful and flexible
by using various utilities tomake DOS’s
repetitive tasks hum. The extended
batch language such programs offer is
actually a simple programming lan-
guage that gives you additional capa-
bility to fine-tune and control the batch
files you use.

Two excellent batch utilities are
BATUTIL and STACKEY, companion
programs. Using them, you can auto-
mate more tasks than is possible with
DOS alone, even with DOS 5.0’s
DOSKEY macros.

STACKEY *stacks” keystrokes to be
replayed in subsequent programs. With
it, you can place all keys in the “stack”
for the next program toread. It can even
duplicate many of the more-unusual key

combinations, in addition to the alpha-
numeric and function keys.

STACKEY can accept batch variables,
delays, drive and path, date and time and
other parameters; interact with other
programs; flush the keyboard butter;
support pop-up messages that request
and accept user responscs; control
screen mode; and dump screens to a
printer or disk file.

STACKEY is packaged with BATU-
TIL, a companion that gives batch files
elaborate menus, color and music;
retrieves system and file information;
and extends your path from the normal
limit of 127 characters to 255 charac-
ters. BATUTIL also can obtain such
parameters as the current time and date,
memory and free disk space, and CPU
type. Both utilities are from CtrlAlt
Associates, Ste. 133,260 S. Lake Ave.,
Pasadena, CA 91101. They’re distrib-
uted together for $39 by the Support
Group, Inc.

If you use The Norton Utilities, you’ll
find Batch Enhancer, or BE, bundled
with it. Though not as powerful as the
STACKEY and BATUTIL combo,
Norton’s BE, with 17 new commands,
lets you create simple menus for access-
ing applications; increase flexibility in

AUTOEXEC BAT file tasks; automate
commonly used command sequences;
add input control, graphics and sound to
batch files; and perform functions on a
particular date. Batch Enhancer is but a
small part of Norton Utilities 6.0.

I you find yourself creating really
long and complex batch files, consider
compiling them. Doing so makes them
run faster than regular batch files and
protects your source code from prying
eyes. Another, less-obvious advantage
of compiling batch files is that compil-
ers solve the “batch file missing” prob-
lem since the batch program resides in
memory. Also, compiled batch files
don’t need to be called with the DOS
CALL statement.

Take a look at BATCOM. It’s a capa-
ble batch file compiler that supports
more than 60 commands and enhance-
ments in addition to plain-vanilla
DOS—there are commands for arith-
metic, file, disk, string and keyboard
functions. It’s $59.95 from Wenhain
Software Co.

4. Find and manage your files better.
When you have a 200M or larger hard
disk, a big problem can result when you
can remember a file name (or part of it)
but not the directory in which it’s locat-
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ed. You can spend lots of time search-
ing your hard disk for the file, using the
limited tools available in DOS. But you
need not do this because there are sev-
eral stand-alone file finders you can use
to handle this problem. One of the best
and fastest is Jim Derr’s File Finder.
part of his File Finder Pack.

File Finder effortlessly locates files
on all your hard disks. including net-
worked drives. Numerous search
options are available, including scarch-
ing for files using expanded witdcard
specifications. Also, the filespec you
specify on the command line can
include a disk and directory to restrict
the search.

File Finder displays all the files it
finds, up to its internal maximum of
3,000, and displays their filenames on-
screen 1n a scrollable list. You can run
any program—whether a DOS internal
program or an EXE. COM, or BAT file—
against all tagged fifes. This capability,
plus the ability to search for duplicate
files, makes the File Finder program
great for hard-disk housekeeping and
file management.

The registration fee for the File
Finder Pack is $25. 1t's available from
California Software Design.

5. Use a DOS shell but don’t give up the
DOS prompt. Using a DOS shell helps
you manage files—something DOS
really doesn’t do so nicely—as well as
insulates you from DOS. Unfortunately,
many shells disconnect you from DOS,
and there are times—even if you use
Windows—when you must work at the
DOS prompt, or it’s faster to do so.
Some shells, like /dir+, don’t have this
drawback.

Idir+ is a capable, low-overhead but
highly configurable and intuitive utility
for integrating all of your computer
operations and applications in one con-
sistent and comprehensive environ-
ment. 1’s a seamless combination of
point-and-shoot shell, custom menuing
and hard-disk management features.
Some of'its best attributes are global file
operations over multiple directories;
extensive customization capabilities,
including 10 screen “faces” that display
different information about files and
dircctories; individual directory “per-
sonalization”; a pop-up command
library; and extended filename descrip-
tions. /dir+ has more than 75 built-in
commands that provide almost anything
you might need {rom the simplest to the
most complex DOS operations.

Best of all, most screen taces keep the
DOS prompt on your screen. The shell
is unobtrusive and doesn’t restrict
access to DOS atall. There’s even a dis-
tinct “DOS face” that’s actually a sim-
ulated DOS prompt that’s for users who
like to work with DOS directly and want
a clean screen but also want the /dir+
teatures available to them.

ldir+ V3.51 isavailable from dealers
for $95 or from Bourbaki, Inc. for the
same price. (Incidentally, Central Point
Software’s PC Tools Desktop, as well
as Symantec’s The Norton Deskiop for
DOS and several other shells, also let
you access the DOS command line. But
few shells do the job as transparently as
does /dir+.)

6. Access DOS fromwithin applications
with POPDOS. How many times have
you been stuck within an application
program and were prevented from issu-
ing a simple DOS command because the
application won’t let you shell to DOS?
If this is one of your banes, consider
POPDOS, a small (6K) but very conve-
nient TSR utility. It can pop up on key-
stroke command over almost any non-
graphics program; so you can issue a
DOS command from within the pro-
gram—even within programs that don’t
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havea built-in provision to shell to DOS.

POPDOS is a swap-able TSR. When
its hotkey is pressed, it swaps out appli-
cations loaded after it and swaps itself
In, to present you with 4 DOS command
line. This lets {ree memory at this com-
mand line range {rom 30K to more than
600K, depending on when and how
POPDOS was loaded.

There’s no registration fee for POP-

DOS. Look tor it on your tavorite BBS.
[’s from the same folks who introduced
the TSR Utiliies (MARK and RE-
LEASE) 1o control TSRs: TurboPower
Software.
7. Manage multiple boot configurations
with ease. One of the most-frusirating
things about DOS is the way the CON-
FIG.SYS file works. If you make a
change to the file, you have to re-boot
your PC to have the change take effect.
Keeping tabs on the AUTOEXEC.BAT
file is almost as annoying. Maintaining
multiple configurations via these two
files (such as for DOS and Windows) is
a pain and can be confusing. What’s
needed is a simple and convenient
method of selecting the desired system
setup at boot time, without having to use
multiple, manually selected configura-
tion files.

Several utilities address boot config-
uration control. One slick commercial
productis BOOTCON. It’s a device dri-
ver that effectively replaces the contin-
ual editing or swapping out of your
CONFIG.SYS and AUTOEXEC.BAT
files with a single step. BOOTCON runs
during each boot, and it doesn’t clutter
your disk with multiple configuration
files. Your alternate conligurations are
stored in a single set of configuration
files, and BOOTCON intelligently
“reads” the previously set up embedded
formatting codes (called “configuration
blocks™) during each boot.

Once you’ve set up the program, on
each boot BOOTCON presents you with
a menu of up to 26 configurations,
which you canset upbased on hardware,
software and memory options, as well
as personal work preferences. If you do
nothing, the PC completes the boot-up
operation, using your default configu-
ration. If you intervene, you can menu-
select any of the configurations. The
$59.95 program is from Modular
Software Systems.

It you go the shareware route to PC
configuration control, consider AUTO-
CON, a straightforward database man-
ager for your AUTOEXEC.BAT and

Default: DOS

The main text discusses BOOTCON, but you should be aware that other compa-
rable boot configuration-control utilities are available. The latest version of PC-Kwik’s
Power Pak includes Kwik Boot, which gives you an easy way to set different boot
configurations and quickly choose the one you want from a menu when you boot
your computer. The utility displays up to 26 system configurations. The Power Pak
also includes keyboard and screen accelerators, a disk cache, disk reorganizer,
print spooler, and more. (Photo courtesy PC-Kwik Corp.)

CONFIG.SYS files. AUTOCON lets you
keep up to 50 different configurations
and change easily between them. It

keeps all the configuration file sets ina
single datafile and “writes out” the cur-
rent set as the one the computer should

Norton Desktap
File Disk View Configure Tools WUindow Help
fA:

(D0 180055 03 158,5%K Used 53,752k vailable

T Tine Line 5.8
N Network Menu

ey feren EVicu Rhockulind oot vy Eron EocicuREr i

The Norton Desktop for DOS (NDD) offers easy, visual access to DOS but still gives
you ready access to the DOS prompt. Bundled with the program are some of the
most-needed utilities drawn from the Norton Utilities. NDD also includes computer
virus protection-and-repair capabilities, as well as hard-disk backup. (Photo courtesy
Symantec Corp.)
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Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

By Studying at Home

Grantham College of Engineering,
now in our 43rd year, is highly experi-
enced in "distance education”- teaching
by correspondence—through printed mate-
rials, computer materials, fax, and phone.

No commuting toclass. Study at your
own pace, while continuing on your present
job. Learn from easy-to-understand but
complete and thorough lesson materials,
with additional help from our instructors.

Our Computer B.S. Degree Program
includes courses in BASIC, PASCAL and
C languages—as well as Assembly Lan-
cuage, MS DOS, CADD, Robotics, and
much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State Cir-
cuit Analysis and Design, Control Sys-
tems, Analog/Digital Communications,
Microwave Engr, and much more.

An important part of being prepared
to move up is holding the right college
degree, and the ubsolutely necessary part is
knowing your field. Grantham can help
you both ways—to learn more and to earn
your degree in the process.

Write or phone for our free catalog.
Toll free, 1-800-955-2527, or see mailing
address below.

®
Accredited by
the Accrediting Commission of the
National Home Study Council
®

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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DiskEdit
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4581 EOF EQF  EOF 002k JEAT H a1t FUF EOF 0018
1y EOF  EOF  DOIF 001C Partition Tabl 0 OO G02Z (621 DG
W4 06 EDF 0020 EOF Bool Sectar EUF  EUF  @a2F 1381
0030 G006 0O U0 oY i Do EOF  EUEK LOY
03C EOF G000 EOF  EOF Split sereen 0 FOF ROV aEY 0rd
i 0050 EF BUF Swilch Widos E G060 ENT 006O 0000
0051 G060 0060 6000 0000 Fewive Window 0 ONON OAAA HEO0 NOKH
~ LR ompare Uindiow ~ lirfset €
Cluster 20 Sector /7. Me:x @
ol » 3123 TS | ’I‘ k‘z’ﬁ"ﬂ_’;l_._‘ MR W
0 4,24/92 O BPAOY! Dip
1 - [ORES Vs YA C 3 BVAC MY 0 Dir
PAU . IN1 blb 312482 61:00p ats fire
SETUP CEXE 103969 3/12/92 O1L.00p 5357 fire
RUINST HLP 42096 33,1292 O1 00 5494 fire
PSHELP 0L 29828 3/14/472 61:00p L4689 Arc
README . TXT 307 310,90 01y 5117 firc 1
59216 3-12/92 010 5414 fire 34

AUTREE . BLL

Central Point Software’s PC Tools Desktop, as well as Symantec’s the Norton
Desktop for DOS and several other shells, let you access the DOS command line.
PC Tools includes more than 30 advanced DOS utilities in a single integrated pack-
age. Shown here is DiskEdit, which lets experienced DOS users view and edit data
on disks, including system and data areas. (Photo courtesy Central Point Software, Inc.)

use. The easy-to-use program is avail-
able on computer bulletin boards
(BBSs). Registration fee is $15 ($23
with disk). For more information, con-
tact Larry Weaver.

Other popular shareware configura-

tion control programs arc BOOT.SYS
and DYNABOOT. The BOOT.SYS reg-
istration fee is $39, from Hans
Salvisberg, Bellevuestr. 18, CH-3095
Berne, Switzerland. DYNABOOT s fee
is $15 from Matthew J. Palcic at MJP
Enterprises.
8. Adddevicedriversfromthe command
line. With Dynamic Memory Control
(DMC) you may not even have to main-
tain multiple CONFIG.SYS files to han-
dle alternate driver configurations. It’s
anifty tool that lets you reliably load and
unload device drivers and memory-res-
ident programs on the fly without the
need to re-configure and re-boot your
computer.

The program solves the problem of
juggling such resources as device dri-
vers, multiple RAM drives, TSR pro-
grams and memory managers. Instead
ol having different CONFIG.SYS files
and re-booting your PC to accommo-
date different applications’ configura-
tion requirements, you can load and
unload resources on demand. This capa-

bility lets you work interactively with
device and network drivers and TSRs
trom DOS—you can even add DMC to
a DOS batch file or menuing system.
Several utilities are furnished, including
one to convert any device driver or TSR
into a self-removable TSR you can
unload from memory at any time.

While DMC normally runs from the
command line, it includes an interface
of pull-down menus you can work with
a mouse or cursor keys. A memory-dis-
play program maps the contents of all
the difterent types of memory on-board
your PC. The program even works with
a variety of memory managers, includ-
ing DOS 5.0, QEMM and 386MAX.
DMC costs $79.95 (U.S.) through soft-
ware distributors or from Adlersparre &
Associates, Inc.
9. Browse your way through vour hard
disk. Another usetul favorite is Browse-
Master (BRM). a powertul file-brows-
ing utility that makes viewing files swift
and painless. Besides its capability to
browse almost any type of file, ASCII
or binary, up to 2G bytes, BRM provides
extra features to locate and select target
files.

You can freely change drives and
directories through use of pop-up lile
and directory-tree lists. Also. the pro-
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Adlersparre & Associates, Inc.
1803 Douglas St.. Ste. 501
Victoria, British Columbia,
Canada V8T 5C3
Tel.: 604-384-1118
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Bourbaki, Inc.
PO Box 2867, 615 W. Hays
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Tel.: 1-800-289-1347
CIRCLE NO. 129 ON FREE INFORMATION CARD
California Software Design
PO Box 15428
Santa Rosa. CA 95402
Tel.: 707-575-9868
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Central Point Software, Inc.
15220 N.W. Greenbrier Pkwy. #200
Beaverton, OR 97006
Tel.: [-800-445-4208
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Cover Software Group
PO Box 1072
Columbia, MD 21044
Tel.: 301-992-9371
CIRCLE NO. 132 ON FREE INFORMATION CARD
CtrlAlt Associates
260 South Lake Ave., Ste. 133
Pasadena, CA 91101
CIRCLE NO. 133 ON FREE INFORMATION CARD

J. P. Software, Inc.
Rex Conn and Tom Rawson
Box 1470
E. Arlington, MA 02174
Tel.: 1-800-368-8777
CIRCLE NO. 134 ON FREE INFORMATION CARD
MJP Enterprises
Matthew J. Palcic
1030 Dayton-Yellow Springs Rd.
Xenia. OH 45385-9508.
CIRCLE NO. 1350N FREE INFORMATION CARD

Moderne Software
Steven Calwas
PO Box 3638
Santa Clara, CA 95055
CIRCLE NO. 137 ON 'REE INFORMATION CARD

Modular Software Systems
25825 104 Ave S.E., Ste. 208
Kent, WA 98031
Tel.: 1-800-438-3930
CIRCLE NO. 138 ON FREE INFORMATION CARD
New-Ware
8050 Camino Kiosco
San Diego, CA 92122-1820
Tel.: 619-455-6225
CIRCLE NO. 139 ON FREE INFORMATION CARD
PC-Kwik Corp.
15100 S.W. Koll Pkwy
Beaverton, OR 97006-6026
Tel.: 1-800-274-5945
CIRCLE NO. 140 ON FREE INFORMATION CARD
Hans Salvisberg
Bellevuestr. 18
CH-3095
Berne, Switzerland
Note: Hans Salvisberg’s BOOT.SYS, though
shareware, also is available through J.P.
Software, publishers of 4DOS.
CIRCLE NO. 160 ON FREE INFORMATION CARD
Support Group, Inc.
PO Box 130
McHenry, MD 21541
Tel.: 1-800-872- 4768
CIRCLE NO. 142 ON FREE INFORMATION CARD
Symantec Corp.
2500 Broadway, Ste. 200
Santa Monica, CA 90404-3063
Tel.: 1-800-441-7234
CIRCLE NO. 143 ON FREE INFORMATION CARD
TurboPower Software
PO Box 49009
Colorado Springs, CO 80949-9009
Tel.: 719-260-6641
CIRCLE NO. 144 ON FREE INFORMATION CARD
Larry Weaver
PO Box 2639
Weaverville, CA 96093-2639
Tel.: 916-623-5045
CIRCLE NO. 145 ON FREE INFORMA TION CARD
Wenham Software Co.
5 Burley St.
Wenham, MA 01984
Tel.: 508-774-7036
CIRCLE NO. 146 ON FREE INFORMATION CARD

gram supports building a sequence list
of files to browse. Once the list is built,
the files are sequentially loaded into the
browser with a single keystroke.

Best of all is that BRM can read the
directory of « PKWARE ZIP file and
display it in a pop-up window, with the
directory being viewed like a DOS ftile

list. By placing the cursor bar over the
target file and pressing return, BRM
calls PKUNZIP.EXE (not supplicd) to
decompress the file for browsing. You
also can unZIP an individual com-
pressed file by placing the cursor bar
over it and pressing a control-key com-
bination.

Shareware registration fee for BRM is

$25 from New-Ware.
10. Do Windows withour Windows. Iff
you’re happy with DOS but think you
may go to Windows eventually. consid-
er The Norron Desktop for DOS. NDD.
NDD is a DOS shell, a graphical user
interface (GUID) and menuing system
that gives DOS users Windows-like
visual drag-and-drop file management,
along with a full set of disk and file util-
ities. And it’s refreshing to know that
Symantec is expanding the DOS fron-
tier. NDD is probably the first case of
an original Windows package being
rewritten for DOS.

NDD breaks new ground for DOS
users who are no longer satisfied with
DOS alone but are not yet ready to move
to Windows 3.1 or OS/2. NDD’s
Windows-like interface uses the same
commands as Microsoft Windows, and
it has similar features, thus providing
some “training wheels” for a later move
to Windows.

NDD 1is a flexible application that
functions much as a super-smart DOS
sheil, presenting you with an intuitive
visual desktop to manage files and run
programs with point-and-shoot simplic-
ity. Without using DOS commands, you
can move, delete, copy, print, view,
back up and scan for viruses, using a
mouse or keyboard to click, drag and
drop. However, you can issue DOS
commands and launch applications
from a command-line prompt, even
when the Deskrop menus and drive win-
dows are on-screen. Included are sever-
al “‘disaster-recovery” programs drawn
from the Norion Urtilities, plus the
Norton Backup and the Norton
AntiVirus, as well as other nice-to-have
utilities.

Summing Up

Review the 10 tips and suggestions pre-
sented here, and take the time to become
familiar with DOS and its real potential
for enhancement. If you do, you’ll be
well on your way to mastering the com-
mand line—and making its everyday
use a joy, rather than a necessary chore.
Who knows, you might even become a
confirmed DOS maven who’ll never
look a-style GUIstraightin theeye. And
you may find an enhanced DOS a lot
triendlier and more cooperative in help-
ing you get your work done. So take one
or more of these tips to breathe new life
into DOS. -
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Applications By Jan Axelson

Circuit Construction Techniques

The choices you have and tips on when and where to
use each available option

hen you have a circuit design

you’re ready to translate from
paper or computer screen to a real-life
working project, you can choose from
several methods of construction. Your
options include solderless breadboard-
ing, Wire Wrap and similar techniques,
point-to-point soldering and designing
and making a printed-circuit board. In
this article, I’ll look at the advantages,
limits and costs of each method, as well
as how circuit and component types can
affect available options. I focus here on
projects that require a single copy of a
circuit, either as a one-of-a-kind project
or a prototype for a product that will
later go into wider production.

Component Choices

The components you use in your circuits
will determine the construction meth-
ods available to you. Most traditional
prototyping methods are designed for
use with through-hole components.
These include the familiar DIP (dual-
inline package) [Cs and other compo-
nents that have leads intended for insert-
ing into holes on a printed-circuit board.

Through-hole components have been
popular for years, but many circuits are

now making use of surface-mount com-
ponents as an alternative. A surface-
mount component rests entirely on one
surface of a circuit board, with its leads
or terminations soldered to copper pads
on this surface.

Unlike through-hole circuits, which
have a component (top) side and a sol-
der (bottom) side, in a surtace-mount
circuit, component and solder sides are
one and the same. Figure | illustrates
circuits that are built with through-hole
and surface-mount components, along
with the printed-circuit boards for the
circuits.

Because surface-mount components
don’t have through-hole leads or pins,
you can’t insert the components direct-
ly into perforated board or solderless
breadboards that are intended for
through-hole components. Most sur-
face-mountcircuits must be builtdirect-
ly on printed-circuit boards.

[f a design has just one or a few sur-
face-mount components, there are
adapters that allow you to use through-
hole prototyping methods. In fact, mak-
ing adapters for the many package types
has developed into an industry in itself.
For example, the PLCC (plastic leaded

chip carrier) is a popular square surface-
mount IC package that has leads on all
four sides. Although through-hole sock-
ets for PLCCs are widely available, the
arrangement of the pins prevents you
from using the sockets on boards that
are designed for ICs that have two par-
allel rows of leads. To solve the prob-
lem, you can buy adapters that contain
a PLCC socket with the leads brought
out totwo parallel rows of pins with 0.1"
spacing. Such adapters are available
from Jameco, IDR and other suppliers.

Other sources for surface-mount pro-
totyping adapters include Capital Ad-
vanced Technologies, whose Surf-
boards are small pc boards with pad
patterns for popular surface-mount
packages, with the connections brought
out to pins spaced 0.1" apart. And
Emulation Technology’s catalog has a
huge variety of prototyping adapters,
socket converters and other adapters
and accessories.

Solderless Breadboards

In spite of the switch to surface-mount
circuits, through-hole designs are still
popular. Often, you can lest a circuit
idea using through-hole components
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Fig. 1. Examples of surface-mount (left) and through-hote

(right) circuits and pc boards.

of simpler circuits.

Fig. 2. Solderless breadboads are useful for quick prototyping
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Fig. 3. Wire wrap connections on the special square Wire Wrap  Fig. 4. Top view of

posts.

and then build the final version using
surface-mount components if you wish.

For building simple through-hole cir-
cuits, the quickest prototyping method
is the solderless breadboard. Anyone
who experiments with electronics
should have a few of these handy.
Shown in Fig. 2 is a solderless bread-
board in use. Incidentally, the term
“breadboard” is a reminder of the days
when vacuum-tube circuits were con-
structed on wooden boards. These days,
though, it can refer to any circuit con-
struction method that requires hand-
wiring techniques.

A solderless breadboard consists of a
erid of sockets into which you plug com-
ponent leads or/fand wires. Most boards
have two parallel sets of rows spaced so
that each side of a DIP IC plugs into a
ditferent set of rows.

On the breadboard. all of the sockets
inarow connectelectrically, so you can
connect component leads just by plug-
ging them into sockets in the same row
or by using jumper wires to connect
rows. Many boards include separate bus
strips lor power and ground connec-
tions.

The big advantage of solderless
breadboards is that iU’s so easy to swap
components, change connections. and,
in general, modify the circuit. And,
when you’re done with the circuit, you
can pull the components and wires off
the board and reuse them and the board.

Most solderless breadboards will
accept leads up to 0.032" in diameter.
This includes DIP ICs, resistors that
draw up to '/2 watt of power, solid wires
of AWG 20 or higher and most through-
hole components used in logic circuits
and low-power analog circuits.

Components  with large-diameter
leads that don’t fit into the sockets are

usually intended for high-current appli-
cations and, thus, shouldn’t be built on
a solderless breadboard anyway. If you
must use a component that has large-
diameter leads, you can buy adapter
pins, or clip or solder a smaller-diame-
ter wire to the component’s leads.

Basic breadboards cost around $4 and
up. Several companies offer complete
prototyping systems that include a sol-
derless breadboarding area, power sup-
plies and such extras as function gener-
ators, pulsers, logic probes, switches
and displays. Breadboards and proto
systems are widely available through
mail-order sources.

Incidentally, it you want to include
soldzrless-breadboarding  sockets in
your own projects (a custom-built pro-
totyping system, for example), Digi-

a circuit Wire wrapped on perfboard.

Key stocks 3M’s tie-point blocks. Each
block has a series of solderless sockets
on top and solder terminals on the bot-
tom, the latter providing a means for
permanent connections.

Breadboards are most useful for
building simple circuits of non-critical
design, especially when you want to test
out an idea or need the circuit only tem-
porarily. I use solderless breadboards
forexperimenting with displays, control
circuits and other peripherals that inter-
face to microcontrollers. But when acir-
cuit contains more than a few 1Cs, the
maze of wires starts to becomes
unworkable, and you’ll want to switch
to a neater and more durable construc-
tion method.

Solderless breadboards have other
limits as well. Surface-mount packages

Fig. 5. Wire Wrap materials. Clock wise from top: precut wires, wrap/unwrap tool,

sockets, and spool of wire.
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Federal Express your order:
2nd Day Economy-$6.75 up to 20ibs. -
Gvernight Priority-$15.50 up to 20lbs.

Choose the Computer System You Want,

And Save at Altex Electronics!

TERMS: For C.0.D. orders add $5 per package. Minimum $25. Cash or Cashiers Check only. For orders under $99 add $3 handling charge. Orders $99 or more no
handling fee. All shipping is FOB San Antonio, Texas and will be added to your invoice. Government, Institutional and Corporate Purchase Orders welcome. Texas
residents add 8-1/4% sales tax. All returns require RMA# and must be returned in original condition. A 15% restocking fee will be assessed on merchandise returned in
non-resaleable condition. No returns on books, video tapes, batteries, memory, cut cable or oustom cable assemblies. Prices subject to change without notice.

Call for Current Pricing. We are not responsible for typographical errors.

24 Great Computer Systems!

All systems include: 3-1/2" and
$55 trom pnces listed below),
Enhanced 101/102 Key

5-1/4"High Density Floppy Drives (Your Choice of 1 Drive Subtract
IDE Hard Dnive Controtler, 2 Serial, 1 Paraliel and 1 Game Port,
»», Keyboard, Case with Power Supply.

T
F

m— { SPECIAL:
2 riiac=2sl ‘ DOS 5.0 and Windows 3.1
VISA MasterCard V $119
‘ == N 3 '
i S % - T With the purchase of a Computer System.
| !
o} Case #3
T —— B {-“;

Case #2 p—

e O

rCase #1 Case #4

™ N 3 R
STC-05 STC-16 STC-08 STC-15
13"H X 7-1/2W x 16'D 24-1/2°H X 7AW x 17°D 18-1/2"H X 7-1/2°W x 15-1/2°D 4AEHXATW X 16°D
5-1/4" FDD: 2 5-1/4" FDD: 42 5-1/4" FOD: 3 5-1/4"FDD: 2
3-1/2" FDD: 21 3-1/2" FDD: 22 3-1/2°FDD: 22 3-1/2°FDD: 2
38X33-05 386SX 33MHz System $329 3SX33-16 3B6SX 33MHz System $389 3SX33-08 386SX 33MHZ System $359 3SX33-15 386SX 33MHz System $349
3DX33-05 386DX 33MHz System 399 3DX33-16 386DX 33MHz System 458 3DX33-08 386DX 33MHz System 429 3DX33-15 386DX 33MHz System 419
3DX40-05 3B6DX 40MHz System 429 3DX40-16 386DX 40MHz System 489 3DX40-08 386DX 40MHz System 459 3DX40-15 3860X 40MHz System 449
4DX33-05 486DX 33MHz System 739 4DX33-16 486DX 33MHz System 799 4DX33-08 486DX 33MHz System 769 4DX33-15 486DX 33MHz System 759
4DX50-05 486DX 50MHz System 969 4DX50-16 486DX 50MHz System 1029 4DX50-08 486DX 50MHz System 999 4DX50-15 486DX 50MHz System 989
L 4DX66-05 486DX 66MHz System 1089 4DX66-16 486DX 66MHz System 1149 4DX66-08 486DX 66 MHz System 1109 J L 4DX66-15 486DX-66MHz System 1099 )
=) \
IDE Hard Drives .
ST351A  40MB, 28MS IDE Hard Drive, 3-1/2" $179 Monltors
ST3120A  105MB, 15MS IDE Hard Drive, 3-1/2° $250 N | Mon07 vGA 41 Dot Prch 640 x 480, 14° $2%0
ST3144A  120MB, 19MS IDE Hard Drive, 3-1/2" $279 3 ' SC428TX 14" Super VGA Monitor,
ST3283A  245MB, 12MS IDE Hard Drive, 3-1/2" $499 . 1024 x 768 Non-Interlaced $359
ST1480A  426MB, 15MS, IDE Hard Drive, 3-1/2° $1249 g
ST3600A  525MB, 10.5MS, IDE Hard Drive, 3-1/2*  $1249
SCSI Hard Drives
ST3283N  248MB, SCSI Hard Drive, 12MS, 3-1/2*  $499
ST1400N  331MB, SCSI Hard Drive, 14MS, 3-1/2"  $1079
ST1480N  426MB, SCSI Hard Drive, 14MS, 3-1/2"  §1249
ST4766N  676MB, SCSI Hard Drive, 15MS, 5-1/4*  $1359
ST41650N 1.65GB, SCSI Hard Drive, 15MS, 514" $2099
ESDI Hard Drive . =
STA4766E  676MB, ESDI Hard Drive, 15MS, 5-1/4" , FH Memory Modules
MFM Drive SIMM Modules
ST-251A 40MEG Fixed Disk without Controller 28 MS, 5-1/4", MFM $259 Part# Description Each
3\ 256KX9-80 256K x 3-80 NS $12.00
IIT Math Co-Processors - 256KX9-70 256K xG-70NS  13.00
. e ; MMath Colrocessor 1MEGX8-80 1MBx8-80NS  40.00
:;;mir:;e accelerators for spreadsheets, graphics, desktop publishing, CAD and other key business > L IMEGX9.80 IMBx9.80NS 4300
100% Compatibilty, Guaranteed: 386X, 386SX and 286 systems & software. Compatble with all 8087, LTl v 2600 L
1MEGX9-60 1MBx 9-60NS 4500
80287 and B0387. - Faster than other math co-processors AMEGX9.60  4MBx 960NS  179.00
- Extended accuracy: Fully comply with ANSI/IEEE floating point aritimetic specifications - x 9 !
- Lower Power - perfect for portables - [IT Lifetime Warranty - for as long as you own the system SIPP Modules
28712 For286upto 125 MHz 852 Parti Descripton Each
2087-20 For 286 up to 20 MHz 60 mm  INTEGRATED 256KX9-80SP 256K x 9-80NS  $12.50
3C87-25SX  For 386SX up to 25 MHz 69 I INEORMATION IMEGXQ-80SP 1MBx 9-80NS 4350
3C87-33SX  For 386SX up to 33 MHz 7 1MEGX9-70SP 1MBx 9-70NS 4500
3C87-25 For 386 up to 25 MHz 75 . . ) )
3C87-33 For 386 up to 33 MHz 77 Prices Subject to Change Without Notice. Prices Subject to Change Without Notice.
L 3C87-40 For 386 up to 40 MHz 88 Call for Current Pricing. Call for Current Pricing.
| - -

Prices, product descriptions and illustrations are subject to change without notice. While Supplies Last. Altex Electromcs 1 not liable for typographical errors Products are

trademarks of their respective companies. 11342 1-35 North

San Antonio, Texas - 78233
210/ 637-3200 - FAX:210/ 637-3264
Hours: 7 am — 8 pm
Monday Through Frlday
9 am — 5 pm Saturday CST

MosterCard
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Visit Any One Of Our Locations — Or Call 1-800-531-5369

Federal Express gour order:
2nd Day Economy-$6.75 up to 20ibs.

Overnight Priority-$15.50 up to 20lbs.

Altex Electronics
10731 Gulfdale
San Antonio, Texas 78216
210/ 828-0503
FAX:210/ 340-2409

Altex Electronics
10705 Metric: Bivd.
Austin, Texas 78758
512/832-9131
FAX:512/ 835-1328

Altex Electronics
11342 1-35 North
San Antonio, Texas 78233
210/ 637-3200

FAX:210/ 637-3264

For Convenient Mail Order Service!
Call Today for the New 1993 Catalog! 1-800-531-5369

Altex Electronics
15207 Midway Road
Dallas, Texas 75244
214/ 386-8882
FAX:214/ 386-9182

(1T Xgraphic The Windows Accelerator with Workstation Performance

For PCs working with Windows or CAD applications. At the heart of this accelerator is a RISC based graphics engine. Aided by high speed
VR AMs and optimized software drivers, Xgraphic's operational speed makes openlng and closing Windows appear almost instantaneous. Up
to 1280 x 960 gives razor sharp images. e &

Features: - Operates up to 75Hz refresh
- 1 MB high speed VRAM for a flicker free screen

- Speed, up to 20 times that of - Optimized for Windows 3.0

Super VGA and 3.1 AutoCAD and
- 65,536 Colors AutoShade
- Resolutions up 1o 1280 x 960 - 2 Year Warranty
Technical Specifications:
- On board IIT Graphics il INTEGIRATED

M INFORMATION

Processor supports:
- Hardware Cursor - Line Draw
- Four Operand BitBill - Scissoring and Map Masking- Area Fill
Backward compatible VGA, EGA, CGA and Hercules - IBM PC/AT, 7§
compatibles (286, 386, 486) - Requires 16-Bit slot - Video Connector 48
$269

XGRAPHIC IIT Xgraphic Accelerator

Video Boards

Part# Description QQEE
IFC-32 Mono Board wiprinter port XT/AT

IFC-33 Color graphics wjprinter port XT/AT

IFC-35 BOCA Dual Graphics Adapter

BOCA dual graphics adapter supports MDA, CGA, Hercules compatible and performs
color emulation on a monochrome TTL monitor. Parallel port can be configured as LPT1,

LPT2 or disabled. Includes 132 column driver software.
IFC-42 640 x 480 VGA Card $52

BOCA 640 x 480 - 16 color VGA card with 256K video RAM. 5 year warranty W&
IFC-44 640 x 480 VGA Card $42 )

640 x 480 VGA - 16 colors. 256K Display Memory. One Year Warranty. Supports: AutoCAD,
Lotus 1,23, Symphony, Framework I1/lll, GEM/3, Ventura Publisher, Microsoft Windows, Wordperfect.
IFC-46 1024 x 768 Super VGA Card $79
1024 x 768 Super VGA - 256 colors 1 MB Display Memory. One Year Warranty. Supports: AutoCAD, Autoshade, P-CAD, Lotus 1,23, Symphony,
Wordperfect, GEM/3, Ventura Publisher, Microsoft Windows, Wordstar, Microsoft word, Framework I1/lii.
VCOLOR 16.7 Million Color VGA Card with 1MB Memory $109
Turbo Windows performance VGA adapter with resolution up to 1280 x 1024 w/16 colors. Plus color modes of 1024 x 768 x 256 colors, 800 x 600 x 65K colors
and 640 x 480 with 16.7 million colors. 100% VG A, Super VGA, VESA hardware and BIOS level compatible. Downward compatible with EGA, CGA, HGC
and MDA. Supports flicker-free non-interiaced and interlaced monitors. Software drivers for Windows, AutoCAD, DLDD and more!
IFC-48 Accelerator Video Board $139
11 times faster than Tseng ET 4000-based video boards! 1280 x 1024 resolution Interlaced, 1024 x 768, 800 x 600, 640 x 480 resolution Non-Intertaced, ISA
and EISA systems, Automatic mode switching, 16-bit interface. Flicker-free scrolling, 72 Hz refresh rate. 1 MB RAM. 15-pin analog. Supports all mdustry
standard multiple frequency VG A and VESA compliant monitors. Full driver support.

( New Epson Printers ) (DB-25 Male to Male
AP2250  Action Printer, 9-pin Narrow Carriage  $139 EPSON 25 Line 36MM-6 6it $399
FX-1170  9-Pin Printer, Wide Carriage $415 . 36MM-10 101t 499
AP3250  Action Printer, 24-Pin Narrow Carriage  $199. LQ-570 Switchboxes Male to Female
LQ-570 24-Pin Printer, Narrow Carriage $279 AB25.2 2 Way $18.95 JEMF-6 61t $3.99
225 cps - Draft, 105 cps - Letter Quality AB25-2E 2 Way Economy 999 36MF-10 101t 499
LQ-1170  24-Pin Printer, Wide Carriage $639 AB25-4 4 Way 26.95 Extension Cables
300 cps - Draft, 138 cps - Letter Quality AB25-4E 4 Way Economy 15.99 A
AB5.XE X-Over Economy 16.99 SMM-6 5 Pin Din Male 1o Male, 6 ft. $2.99
X _KEC6 Keyboard extension cable 6 ft. 2.99
WE SELL IN QUANTITY Centronics KEC-10  Keyboard extension cable
CALL US 36 Line : 369
PS2-KEC-6 PS2 Keyboard extension
FOR YOUR BEST BUY ! Switchboxes e P
AB36-2E 2 Way Economy $11.99 MEC-6 Manitor extension cable 6 ft.
AB36-4E 4 Way Economy 2299 HE (9M-9F) 299
AB36-XE X-Over Economy 19.99 C-10 Monitor extension cable 10ft. 389
9 - . PS2-MEC6 PS2 monitor extensi
Order By Phone: 1 (800) 531-5369 Momitor-Keybomed Koo
. e, ABVGKB-2E 2 Way VGA Economy - $17.99} | PS2MEC-10PS2 monitor extension
Fax Your Order: 210/637-3264 | AT el 159

( Parallel Printer Cables

These parallel cables are standard DB-25 to
Centronics. They are fully shielded and have
thumbscrews for easy installation.

PPC3016  DB25-36P 6 ft. $2.99
PPC301-10  DB25-36P 101t. 399
PPC301-15 DB25-36P 151t 499
PPC301-20 DB25-36P 20 ft. 599
PPC301-25 6.99

DB25-36P 25 ft.

\méﬁg'

DB-25 25 Line Cables

These DB-25 cables are all lines wired straight
through. They are fully shielded and come with
thumbscrews for easy installation.

Male to Male

BMME 61t . 8%
BMMA0 10f e 499
JBMM-15 151 gt 699
2MM0  2f o
BMM25 25 ft ' 899
VMM B0 g 16.99
25MM100 100k, 3299
Male to Female

MFE 6 $3.99
BMF0 10 499
BMFA5 151 699
BME2D 201t 799
BMF25 25 899
25MFS0 50ft 16.99
5MF100 100K 3299

15 Pin High Density Cables

HD15MM-6  Male to Male 6. $4.99
HD15MF-6 Male to Female 6 ft. 499

Centronics 36 Pin
Cable Assemblies

These Centronics cables are fully shielded and
come with 25 lines wired for standard parallel
fransmission.

Prices, product descriptions and illustrations are subject to change without notice. While Supplies Last. Altex Electronics is not liable for typographical errors. Products are

ttademarks of their respective companies.

MasterCard

VISA poatate s F 'y
‘] E xP“

‘& AltexElect

omc S

11342 1-35 North
San Antonio, Texas - 78233
210/637-3200 - FAX:210/ 637-3264
Hours: 7 am — 8 pm
Monday Through Friday
9 am — 5 pm Saturday CST
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Fig. 6. Wrapping a connection with a low-cost wrapping tool.

require adapters, and breadboards aren’t
usable for radio-frequency circuits, very
high-speed digital circuits and other
critical high-frequency designs. These
require the short, fixed-length, fixed-
location connections available only on
printed-circuit boards.

The Wire Wrap Technique

If your circuit design is too large for
breadboarding, or if you want more
durable construction, the Wire Wrap
technique is a good possibility. Wire
Wrap makes an electrical and mechan-
ical connection by tightly “wrapping”
several turns of wire around a square
Wire Wrap post, as illustrated in Fig. 3.

The biggest advantage to Wire Wrap
is that you get reliable, removable con-

Fig. 7. You can prevent wiring mistakes by labeling each IC

and pin 1 on the bottom side of the board.

nections without soldering. 1 use This
technique to prototype microcontroller
circuits, since it’s a quick way to get cir-
cuits up and running, and modifications
are easy to make. Figure 4 is an exam-
ple of a Wire Wrap circuit.

To use the Wire Wrap technique, you
need perforated board; special Wire
Wrap IC sockets with long, square
posts; solid insulated AWG 30 wire; and
a wrap/unwrap tool for making and
removing connections (see Fig. 5).

The perforated board—or “perf-
board,” as it’s frequently called—must
have a grid of holes arranged on 0.1"
centers to match the spacing on DIP ICs.
Many perforated boards have a solder
pad surrounding each hole for easy sol-
dering of sockets and component leads
to the board.
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Fig. 8. This perfboard has solder pads and bus strips that you
can use for low-impedance power and ground connections.

Wire Wrap materials are widely
available. The special sockets are
expensive, with a 40-pin socket costing
more than $1, compared to 25 cents for
anequivalent solder-tail socket. Sockets
with 0.51"-long posts will hold three
levels of wrap. Some socket sizes (32-
pin, for example) are difficult to find,
but you can always use a socket that has
a greater number of pins and simply
leave empty any pin locations that aren’t
needed.

You can buy Wire Wrap wire on
spools and in pre-cut, pre-stripped
lengths. Pre-cut wires are convenient,
but they cost more than spooled wire.

The only tool you need for Wire
Wraps is a simple $10 hand tool that

(Continued on puge 49)

L) LD
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Fig. 9. 3M’s Scotchflex breadboarding method uses wires that
press into U-shaped contacts.
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and Adapter connection details.

ComputerCraft Magazine’s
PC Connector Guide

This is the third in a series of pull-outs that contain useful and important data tables and other infor-
mation germane to helping readers understand, troubleshoot and repair personal computers, single-
board computers and microcontrollers. In earlier issues, we focused on Serial, Parallel and Printer
Ports, Video Interfaces, Mouse Ports, Floppy- and Hard-Disk Drive Interfaces and SCSI Interfaces.
This time around, we provide a potpourri of Local-Area Network, Power-Supply MIDI Interface

Prepared By TJ Byers Copyright 1992 by CQ Communications, Inc.
76 North Broadway, Hicksville, NY 11801.

Local-Area Network

Ethernet Twisted-Pair (Hub to PC)
Eight-Pin RJ-45 Phone Plug

Ethernet Twisted-Pair (Hub to Hub)
Eight-Pin RJ45 Phone Plug

Hub End Conductor PCEnd Signal Hubl End Conductor Hub2 End Signal
Pin Color Pin Description Pin Color Pin Description
1 Wht/Org 1 Receive+ to Transmit+ l White/Org 6 Receive+ To Transmit-
2 Org/Wht 2 Receive- to Transmit- 2 Org/White 3 Receive- To Transmit+
3 Wht/Grn 3 Transmit+ to Receive+ 3 White/Grn 2 Transmit+ To Receive-
6 Grn/Wht 6 Transmit- to Receive- 6 Grn/White 1 Transmit- To Receive+

Twisted-pair Ethernet link uses common telephone wire and RJ-45 connec-
tors. Notice wiring differences between Hub-to-PC and Hub-to-Hub links.

Twisted-pair Ethernet link uses common telephone wire and RJ-45 connec-
tors. Notice Wiring differences between Hub-to-PC and Hub-to-Hub links.

Computer or
transceiver

White/Orange (WHT/ORN) = Receive +; Orange/White (ORN/WHT) = Receive —
White/Green (WHT/GRN) = Transmit +; Green/White (GRN/WHT) = Transmit —

WHT/ORN €nd WHT/ORN ORN/WHT
1 1 1 6
© ORN'WHT > 2 ORNW Q( WHT/ORN =
S ® 2 Twisted G 2 . 36
§ 3 WHT/GRN 3 pair _'é o4 WHTGRN GRNWHT %
GRN/WHT >_ T GRN/WHT >< WHT/GRN a5
6 6 6 1
RJ-45 STRAIGHT-THROUGH CABLE CROSSOVER CABLE
Thick Ethernet AUl Connector
15-Pin D-Shell Connector
Pin Signal Thick Ethernet interface uses shielded twisted pairs to increase cable and
] Collision Shield Ethernet link length. It uses 15-pin AUI connector identical to 15-pin D-
) Collision+ shell connector used by Game and MIDI ports.
3 Transmit+ w2 z
4 Receive Shield 1] O oXe - A 1 2 s 3
5 Receive+ 2| o ° |2 ol ,
6 Power Return do 1° "I® e = =
7 Not Used k6 o Mme e ls w5 5 Z
8 Not Used o {1z 1| e =) 6 &
= sl o ® Is = 6 B
9 Collision- ol 13| e o =
10 Transmit- 19 g te uleo ®° & 2 &
11 Transmit Shield 7o o 1 o | o0 103
12 Receive- s} O ojr 1 &) 8 & =
< Z 12 12
13 +12 Volts =
14 Voltage Shield FEMALE MALE o 13
15 Not Used
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Power-Supply Connections

Disk-Drive Power Source
Four-Pin Polarized Plastic Connector
Both Large and Small

Backup Battery Connector
Four-Pin In-Line Berg Connector

Pin Assignment Conductor Color
1 +12 Volts Yel/Blu/Org

2 +12-Volt Ground Blk

3 +5-Volt Ground Blk

4 +5 Volts Red

Both+12 and +5 volts are available from four-pin isk-drive connector. Power
connector comes in two sizes, one for standard 5'/4" and smaller one for 31/2"
drives, but pinouts are same.

Pin Assignment Conductor Color
1 + Battery Red

2 Key (Pin Missing) N.A.

3 Ground Black

4 Ground Black

While backup battery can take many forms, it interfaces to motherboard via
a common connector. If there is no alignment key, mate red conductor with
+battery pin on motherboard.

1=-12V b :(V
2 =12V dc ground E = Key
o O 0O O 3= 45V g 1. ';' ? ? (no connection)
=k = 4 = 5V dc ground 3, 4 = Ground
Motherboard Power Source
Dual Six-Pin In-Line Plastic Connectors
Pin Assignment Conductor Color 9 -5 Volts Org
10 +5 Volts Red
1 Good Power Sense Wht/Org Il +5 Volts Red
2 +5 Volts Red 12 +5 Volts Red
3 +12 Volts Blu
4 -12 Volts Wht/Blu Power is supplied to motherboard via two heavy-duty, six-pin plastic con-
5 Ground Blk nectors. Black wires are always in middle. Connectors are keyed to a slot
6 Ground Blk that forces them to be folded back at top of slot when inserting or remov-
7 Ground Blk ing them.
8 Ground Blk
1 = Power ground (WHT/ORN)
See motherboard for connector type 2 = +5V (RED)
3= +12V (BLUE)
AL PRI P e 4 =-12V (WHT/BLK)
5,6, 7, 8 = Ground (BLK)
= - = -5V (ORN)
P8 P9 10, 11, 12 = +5V (RED)
MIDI Interface
MIDI Input MIDI Output
Five-Pin DIN Connector Five-Pin DIN Connector
Pin Signal Pin Signal
1 Not Used l Not Used
2 Not Used o} 50 2 Shield
3 Not Used o’ » ‘o 3 Not Used
4 Signal Ground /5] 4 +5 Volts
5 Signal Input 5 Signal Out
MIDI Through Five-pin DIN high-quality audio connector is type of choice for M1DI

Five-Pin DIN Connector

Pin Signal

Not Used
Shield
Not Used
+5 Volts
Signal Out

e WN -

interface. It comes in three versions: input, output and optional
throughput.
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Adapters

Nine-Pin EGA/VGA Nine-Pin To 25-Pin R$-232C
To 15-Pin VGA
Nine-Pin Signal 25-Pin
Nine-Pin Signal 15 Pin | Data Carrier Detect 8
2 Receive Data 3
| Red Video 1 3 Transmit Data 2
2 Green Video 2 4 Data Terminal Ready 20
3 Blue Video 3 5 Signal Ground 7
4 Horizontal Sync. 13 6 Data Set Ready 6
5 Vertical Sync. 14 7 Request To Send 4
6,7.8.9 Ground 5,6,7.8.10 8 Clear To Send 5
None No Connection 49,11,12,15 9 Ring Indicator 22
RED VIDEO
' DATA CARRIER DETECT
< GREEN VIDEO 1 8
o 2 & = RECEIVE DATA
E BLU VIDEO 3 = 2 3
8 HORIZONTAL SYNC % E o 5 TRANSMIT DATA 5 N
E 5 VERTICAL SYNC 14 ,.I'Q g P DATA TERMINAL READY o g.
2 8, 716, 8 GROUND SloL71o¥10 &) 5 SIGNAL GROUND - g
= DATA SET READY o
a. 6 6 WS
b REQUEST TO SEND e
7 4
CLEAR TO SEND
8 5
. RING INDICATOR 2

25-Pin RS-232C Null Modem
25-pin D-Shell Connector

Nine-Pin R$-232C Null Modem
Nine-Pin D-Shell Connector
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RJ-11 Telephone Jack
Pin Conductor Signal Troubleshooting an RJ-11 telephone connection is as simple as measuring
voltages across red/green (Line 1) or yellow/black (Line 2) conductors. On-
1 Yellow Line 2 Tip hook measures about 48 volts dc, off-hook about 20 volts dc and ring sig-
2 Green Line | Ring nal is 100 volts ac (enough to light both electrodes ot an NE-2 lamp through
3 Red Line | Tip a 22K resistor.
4 Black Line Ring
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strips and wraps and unwraps connec-
tions. If you do a lot of wrapping, there
are squeeze-grip and electric models,
but the basic tool is fine for occasional
use on projects.

To make a Wire Wrap connection to
an 1C socket, follow these steps:

(1) Insert the socket into holes in its
desired location on the board.

(2) Select an appropriate-length pre-
cut wire or cut a piece of wire that’s 2"
longer than you need for the connection.
If you cut your own wire, you must strip
the insulation from each end. To do this,
insert the wire into the tool’s stripping
slot so that 1" of it extends from the slot
and pull the end of the wire through the
slot to remove insulation.

(3) The wrap end of the hand tool has
twoholes. Insert a stripped wire end into
the smaller hole as far as it will go.

(4) With the wire inserted, slide the
other hole onto the desired Wrap post.

(5) You’re now ready to wrap. Hold
the free end of the wire to keep it from
being pulled into the wrap, and twist the
wrapping tool about 10 times in one di-
rection to make the connection (Fig. 6).

(6) Lift the tool from the post and
inspect the connection. You should see
several turns of bare wire around the
post. If the end of the wire isn’t wrapped
around the post, you didn’t use enough
twists. With a little practice, you'll be
soon able to wrap connections in just a
few seconds.

To unwrap a connection, do the
reverse. Slide the unwrap end of the tool
(the end with just one hole) onto the post
to be unwrapped. Twist in the opposite
direction used to wrap the connection.
The wraps will loosen, allowing you to
easily pull them off the post.

Here are some additional tips to keep
in mind when using the Wire Wrap
technique.

The round leads of resistors, capaci-
tors, transistors and other discrete com-
ponents aren’t designed for the Wire
Wrap approach. You can wrap connec-
tions onto these leads, but to ensure a
reliable connection, flow a coating of
solder over the wraps. Alternatively, for
solderless connections, you can buy
Wire Wrap pins with forked terminals
that grip component leads.

The basic, low-cost wrapping ool is
designed for use with No. 30 wire and
0.025" square posts. This small-diame-
ter wire is suitable for connections that
carry up to around 100 mA.

For higher currents, you need larger-

ircuit Construction

( from paged4)

Fig. 10. Materials for Scotchflex breadboarding. Clockwise from top: universal tool,

plug strips, dual sockets, wire.

diameter wire. Wrap tools for larger-
diameter wires are available, but it’s
often just as easy to solder any connec-
tions that require such wires. You can
combine Wire Wrap and point-to-point
soldering techniques on the same board,
using point-to-point soldering for the
high-current connections and Wire
Wrap for the others.

When you’re wiring on the underside
of the board, i’s very easy to become
confused about pin numbers, since the
pin locations are a mirror image of the
top-side orientation. When you look at
the circuit from the top, or component,
side, pin numbers count up counter-
clockwise around an I1C, while on the
bottom, where you make the wraps, pins
count up in the clockwise direction.
Without a pin-1 indicator on the bottom
of the board, you’re sure to occasional-
ly wire an IC backwards.

You can avoid wiring errors by plac-
ing a small press-on label between the
pins ol each IC before you wrap con-
nections (Fig. 7). On each label, write
the 1C number (UI) or designation
(74HCO00), and place a dot next to pin .

If you don’t want to make your own
labels, you can buy plastic ID plates
with the pin numbers printed on them.
The plates slide onto the 1C posts before
wrapping.

Some pertboards include buses,
which are copper strips that run the
length of the board and surround one or
more rows of holes, as shown in Fig. 8.

The buses provide convenient low-
impedance paths for soldered power and
ground connections.

For easy reference, use ditferent col-
ors of wire insulation for different types
of connections. For example, you can
wire ground connections in black, 5
volts in red and signals in blue.

Develop a system ol checking off or
somehow marking connections on the
schematic as you wrap them. This
makes it easy to see which connections
remain to be wrapped.

Keep the underside of the board as
neat as possible. Don’t route wires
betwecn pins in the same row in a sock-
et. Cut or choose wires to match the
lengths of the connections, leaving

Table 1. Solid-Wire Diameiers.

& Maximum Currents

AWG Diameter Maximum
(American (Inches) Current
Wire Gauge) (Amperes)

10 0.102 14.8

12 0.081 9.3

14 0.064 58

16 0.051 3.6

18 0.040 2.3

20 0.032 L2t

22 0.025 091

24 0.020 0.57

26 0.016 0.36

28 0.013 0.22

30 0.010 0.14
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Fig. 11. Wiring a connection to a Scotchflex plug strip.

enough slack so that the wires aren’t
pulled taut.

As with solderless breadboarding, r-I
and very high-speed digital circuits
aren’t suitable for the Wire Wrap tech-
nique. Use a printed-circuit board for
critical high-speed designs.

When you’re through using a circuit
you built using the Wire Wrap tech-
nique, you can remove ICs from their
sockets, unwrap the wires and pull the
sockets off the board for re-use.

Scotchflex Breadboarding

As an alternative to Wire Wrap, 3M
offers the Scotchflex prototyping sys-
tem that make connections by pressing
wires into U-shaped contacts (Fig. 9).
An advantage of this method is quick
wiring, without having to twist a series
of wraps onto each pin. Scotchflex cir-
cuits are also very easy to rip aparttore-
use the components, and circuits are

board artwork.

more compact than those built using the
Wire Wrap technique because they
don’t use the long wrap posts.

Scotchtlex circuits are built on perl-
board, with IC sockets constructed from
special legless sockets and plug strips
that have U-shaped contacts on the bot-
tom and connector pins on top. Figure
10 shows the materials used.

Wiring requires a special insertion
tool. One end of the tool has a long slot
for seating plug strips in the sockets, and
the other end has two shorter slots at
right angles for wiring connections.

Here’s how to place a 14-pin socket
and wire a connection using the Scotch-
flex method:

(1) Break off two seven-pin plug
strips from a longer plug strip and press
the pins of the two strips into the perf-
board from the bottom. Space the rows
0.3" apart so that they match the sock-
et’s spacing.

Fig. 13. Plotting artwork directly onto copper in etch-resistant ink.

Fig. 12. A pc board made with Pres-n-Peel iron-on transfer film.
After transferring, the film shows a negative image of the pc-

(2) On the top of the board, press a
14-pin legless socket onto the pins to
complete the socket. Flip over the board
and push down on the plug strips with
the wide end of the insertion tool to seat
the strips into the dual socket.

(3) To wire a connection, place a
length of No. 30 wire across the slot of
the desired U-shaped contact. Using the
double-slotted end of the insertion tool,
place the shallower slot over the wire.
With it held vertical to the board, push
down on the tool (Fig. 11). This pushes
the wire into the U-shaped contact,
stripping the wire’s insulation and mak-
ing an electrical and mechanical con-
nection between wire and contact.

(4) You can now route the wire to its
next contact and repeat this procedure.
If several pins connect together, you can
“daisychain” a single wire from contact
to contact, instead of having to cut a sep-
arate wire for each connection.

(5) When you’re done routing a wire,
cut the ends, leaving tails of about !/16".
Each contact can hold two wires and is
guaranteed to last for at least 25 uses.

To re-use the plug strips and sockets,
use needle-nose pliers or the optional
universal tool to pull the wires, sockets
and plug strips oft the board.

Like Wire Wrap, the Scotchflex
method is designed for wiring ICs only.
Discrete components must be soldered.
Scotchtflex connections are also not
suitable for high-current or very-high-
frequency circuits.

As with Wire Wrap, it’s a good idea
to label ICs, use different colors of wire

insulation and mark the schematic as
you complete each connection.
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Tools and materials for the Scotchflex
method are alittle more ditficult to track
down than are Wire Wrap materials.
Newark is one national distributor that
carries them. Contact 3M to find out
about other distributors.

There’s a basic kit that sells for
around $180. Being that it offers no dis-
count over buying the items separately,
you may want to buy just what you need.
At minimum, this includes the insertion
tool, plug strips, sockets in sizes to
match the ICs you’ll be using and No.
30 insulated wire. The breakoff tool,
universal tool and other accessories are
convenient but not required.

Point-to-Point Soldering
Some circuit builders prefer point-to-
point soldering. With this method, you
insert component and sockets leads into
pertboard and solder the connections
using insulated wire.

Perfboards with solder pads are con-
venient for point-to-point soldering,
since you can solder leads to the pads to
hold the components in place. Boards
with power and ground buses are also
handy.

With point-to-point soldering, you
don’t need IC sockets, but sockets do
make it easy to replace or re-use ICs.
Solder-tail sockets are much cheaper
than their Wire Wrap equivalents. For
higher-priced 1Cs, sockets make sense,
but you can debate whether it’s worth
using a 15-cent socket for a 12-cent IC.

These are the steps for point-to-point
soldering of a through-hole circuit on
perfboard:

(1) Turn on your soldering iron and
let it come up to soldering temperature.

(2) Cut a length of insulated wire
that’s slightly longer than needed to
route the wire. Strip about /4" of insu-
lation from both ends.

(3) Using needle-nose pliers to grip
the end of the wire, wrap the wire around
the lead or socket pin to which 1t will
solder. It’s best to have a good mechan-
ical connection before soldering. Trim
the end if necessary.

(4) Apply the end of a strand of sol-
derto one side of the joint and apply the
hot tip of the soldering iron to the other
side. When the solder tlows and coats
the joint, remove the tip and solder from
the joint. Allow the joint to cool undis-
turbed for a few seconds.

(5) Repeat steps (3) and (4) for the
other end of the wire.

Here are some additional tips for
point-to-point soldering:

Choose a wire gauge that’s conve-
nient to work with and with a large
enough diameter to handle the current it
will carry. For a generous safety mar-
gin, choose a size that can safely carry
from 50% to 100% more current than
you expect from the circuit under nor-
mal operation. For most digital-logic
circuits, No. 28 or 30 wire is fine. Table
1 lists current-carrying abilities of com-
mon wire gauges, although the exact
values will depend on the type of insu-
lation and the operating environment.

Any general-purpose iron and solder
will do for soldering most through-hole
circuits. A good basic soldering tip 1s a
0.03" or /32" spade, chisel or screw-
driver shape, used with 22 gauge
(0.028" diameter) solder. For surface-
mount soldering, use a smaller tip (0.02"
or Y/s4"™) and finer-gauge solder (28
gauge, or 0.014" diameter).

Printed-Circuit Boards
There are times when hand-wiring a cir-
cuit, whether using Wire Wrap tech-
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niques or point-to-point soldering, isn’t
feasible or desired. Sometimes, the best
or only choice is to design and make a
printed-circuit board and solder the
components to it. Or, after hand-wiring
and testing your design, you may want
to build the final copy on a pc board.
This article won’t get into the details
of how to design and make pc boards,
since these are complete topics in them-
selves. But I will mention some new
products and techniques that make it

easier than ever to make pc boards for
your designs.

One new product group is iron-on
transfer sheets that use heat and pres-
sure to transfer an image of the pc-board
artwork onto a copper-clad board. The
source of heat and pressure can be as
simple as a clothing iron. Figure 12
shows a pc board made with an iron-on
transfer sheet.

Three iron-on products are Press-n-
Peel from Techniks, TTS (Toner
Transfer System) from DynaArt, and
TEC-200 tfrom Meadowlake. Techni-
ques foruse are similar for all three. You
can also experiment with other trans-
parencies, as long as they’re rated for
use in photocopiers or laser printers.
Ordinary transparencies aren’t heat-
resistant enough for use in printers or
copiers and may damage or ruin the
printer or copier.

Touse iron-on transfer, you print your
artwork onto the transfer sheet using a
laser printer, photocopier, or any prin-
ter that forms images with a dry toner.
Youmust print a mirror image of the art-
work as it will appear on the board. In
other words, the solder-side artwork for
through-hole circuits should show the
component-side orientation.

To transfer the image, you lay the
sheet toner-side down on a clean, cop-
per-clad pc blank and apply heat and
moderate pressure with an iron or other
heat source of 200° or 300° F. This
melts the toner, which releases from the
transfer sheet and fuses onto the copper
to form an etch-resistant image.

After image transfer, you remove the
transfer sheet. With Press-n-Peel or
TEC-200, you let the board cool and
then peel the sheet off the board by hand.
With TTS, you place the board and
attached transter sheet into a pan of
water and wait for the sheet’s water-sol-
uble cover film to dissolve. This causes
the transfer sheet to float oft the board.

Either way, you’re then ready to etch
the board as usual, using ferric-chloride,
ammonium-persulfate or other etchant.
After etching, you have an image of the
artwork drawn in copper on an other-
wise bare board, and you’re ready to
drill lead holes (if any) and install and
solder components to the board.

The iron-on method is simple, low-
cost, and quick, especially if you're
making justone or two copies of a board.
You can get good results with traces as
thin as 15 mils (0.015").

Which transfer sheets are best? Many

users have a favorite, but the favorites
seem to vary from user to user. The
sheets cost only about $1 each; so it’s
feasible to try them all and see which
you prefer. All include complete
instructions. You can buy direct from
the suppliers listed in the Sources list,
and many general parts catalogs carry
them as well.

Iron-on transfer isn’t your only
choice. If you have access to a pen plot-
ter, you can try General Consulting’s
Fast-Proto method ($199 for the starter
kit), which plots the artwork in resist ink
directly onto copper, where it’s ready to
etch (Fig. 13).

Of course, you can also use tradition-
al photographic methods to make pc
boards. To do so, you must print, plot,
tape or use another method to prepare
the artwork on a transparency. You then
place the artwork on a photosensitized
pc blank, expose the blank to ultravio-
let light and develop the image, which
then acts as the etch-resist. Kepro is a
major supplier of materials for these
methods.

Formore information about any of the
methods mentioned, contact the ven-
dors listed in the Sources box.

Other Matters

[t you’re still looking for the source code
for BASIC-52 (discussed in the January
1993 issue of ComputerCrafi), you can
find it as BF11 on the Intel Insite BBS
at503-681-0956. Also, try the Signetics
BBS at 1-800-451-6644 for BASIC-52
as well as a version of BASIC31.

You can contact me on Compuserve
at 71163,3555, or by mail at P.O. Box
3374, Madison, WI 53704-0374.
Questions and comments of interest to
all may be published in this space. For
a personal reply by mail, please include
a self-addressed, stamped envelope.

Next time, I’ll discuss using 8088-
family microprocessors in embedded
controllers. u

Jan Axelson
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include NOVI Scan.. virus detection software, and ReachOut., Host Remote
Control software so service and support personnel can troubleshoot your PC
over a modem connection.

Over 3 million users worldwide rely on QAPIlus to test their memory, drives,
ports, video, CPU, system board, CD-ROM and more. It’s also great for
determining your PC’s configuration including IRQ assignments when
installing or reconfiguring software or hardware.

A Powerful Diagnostic Tool for Windows

QAPIus/WIN is ideal for troubleshooting problems with your PC and
Microsoft: Windows.. It provides many of the same tests as QAPIlus, plus it
includes Windows-specific information, performance benchmarking, and tests
for FAX/modems, sound cards, and Novell LANs. QAPlus/WIN also provides
a Windows Resource Control Center which guides you quickly through
troubleshooting your PC and Windows configuration files.

The Power User’s Ultimate PC Diagnostic Tool

QAPIus/FE is the ultimate in PC diagnostics and performance benchmarking
for power-users, field engineers, and PC support/scrvice technicians. It
includes more extensive diagnostic tests, test script customization, and control.
It provides more detailed system information including CMOS and real drive
geometry. It also includes POWER METER.., for hardware performance
analysis. QAPIUS/FE is self-booting and includes loopback testing plugs.
QAPIus/FE also provides extensive SCSI device testing and helpful SCSI
utilities for SCSI drives and tapes.

Floppy Drive Alignment Software
QAFloppy's software tests, in conjunction with its High Resolution Diagnostic

Test disk, let you precisely align your floppy disk drives - without an
oscilloscope. It includes 3 1/2" and 5 1/4" test diskettes.
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QAPIUs - $159.95. QAPIus/WIN - $159.95, QAPus/FE - $349.95, QAFloppy - $299.95
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he common thread of diagnostic

programs for PCs is that all de-
mand that your PC be up and running.
In most cases, you'll need a functioning
system unit, floppy- or hard-disk drive
that already contains the diagnostic pro-
gram and video system (adapter card
and monitor) to be able to run software
diagnostics. To some people, this might
suggest a fatal flaw. If a PC is already
working, why do you need a software
program to diagnose its problems? The
answer, of course, is that PCs often have
problems that aren’t completely debili-
tating. Memory may be flaky, ports may
be in conflict, video adapters may have
intermittent problems, and so forth.

To find out it these kinds of problems
are solvable, we examined six diagnos-
tic programs that work on PC-type com-
puters. These programs are most usetul
for PC service technicians, but users
who upgrade and repair their own com-
puters should be interested, too.

The programs examined here are
Micro-Scope ($499) trom Micro 2000,
Inc.; QAPIus/FE 5.1 ($349.95) from
DiagSoft, Inc.; QuickTech ($149) from
Ultra-X, Inc.; Checklt Plus ($149) from
TouchStone Software Corp.; Porr Test
(589) from MicroSystems Develop-
ment; and Service Diagnostics trom
Landmark. Service Diagnostics has sev-
eral prices, depending on the system.
The XT version lists for $69, the 286
version for $169 and the 386/486 ver-
sion for $195. Landmark also sells a
software/hardware bundle that includes
all versions of Service Diagnostics plus
the AT ROM POST plug-in board (a
hardware diagnostic tool we reviewed
last month) for $299.

Coping With
PC Problems

In this installment of our report, we
focus on software products that help
you diagnose and repair PCs

By Joseph Desposito

Testing Diagnostic
Programs

Software diagnostic programs provide
users with loads of information about a
PC. Often, the information isn’t necded
to zero in on a malfunctioning compo-
nent. For example, if a video adapter is
malfunctioning, you usually see evi-
dence of it on-screen. If a video moni-
tor has gone on the blink, you’ll often
see no display at all. Since this is the
case. we decided not to use the diag-
nostic programs 1o test for obviously
damaged components. Instead, we cre-
ated problems on our test system and
observed what the programs could do to
correct them.

The test system we used was an ALR
PowerFlex computer with a 486 mod-
ule installed, serial and parallel ports on
the motherboard, IDE hard-disk inter-
face and floppy-drive controller on the
motherboard, a scanner card, network
card, Super-VGA adapter with a paral-
lel port and modem. We took this work-
ing system and changed some scttings
so that the system no longer functioned
properly.

We first enabled LPT2 (it had been
disabled), which uses IRQS5. Then we
changed the interrupt setting on the
scanner board from IRQS5 to IRQ2. This
caused the scanner to contlict with the
network card, which also was set to use
IRQ2. The end result of these changes
caused the scanner to produce a read
error when we tried to scan a document.
We wanted to see if the diagnostic pro-
grams could help us untangle this mess.

Besides this diagnostic exercise,
which is essentially a problem you
might cncounter when upgrading a sys-

tem, we checked euach program for the
amount and accuracy of information it
provided.

Diagnostic Program
Overview

Computer diagnostic programs purport
to tell everything you want to know
about your computer or a subsystem of
it, such as the communication ports.
Unlike diagnostic boards, which can
indicate problems with a “dead” system.,
diagnostic software can work only with
systems that can boot up. If a system
problem is intermittent, diagnostic soft-
ware can be set to run tests continually
and log errors to a printer or disk file.
This gives you a chance to aggravate the
situation with heut or shock during test-
ing. With the information in the error
log, youshould be able to detectaninter-
mittently maltunctioning component.

Software diagnostic programs are
alsouseful when you’re upgrading a PC.
Sometimes, after an upgrade, you find
that the new component isn’t working
as expected, or an older component that
was working tine is no longer working.
Diagnostic programs can either diag-
nose the problem directly or place
enough general information at your fin-
gertips to let you solve the problem.

One convenience to look for in the
programs reviewed here is that they not
only display CMOS contents, but they
also let you change parameters. This is
helpful when working on older 286 ATs
that require a disk to change the CMOS
setup. If the original disk 1sn’t available
for some reason, this feature offers a
suitable alternative.

Naturally. software diagnostic pro-
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grams for PCs run under DOS. Some,
however, are independent of the oper-
ating system. This is a big plus for users
if a PC to be tested runs under UNIX,
Novell Netware or other operating sys-
tem. Moreover, there are a growing
number of diagnostic programs de-
signed to run under Microsoft Win-
dows, where additional problems some-
times arise. A half-dozen of these
programs are examined next month.

With the foregoing thoughts about
software diagnostic programs in mind,
let’s see how well they fared.

Diagnostic Software
Evaluations

Micro-Scope V.4.28

(Micro 2000, $499)

Micro-Scope is a diagnostic program devel-
oped for IBM PC, XT, AT and PS/2 com-
puters. In its documentation, Micro 2000
states that Micro-Scope was developed on
true IBM computers but has ulso been test-
ed on many machine types. According to the
company, fully compatible machines pre-
sent no known difficulties. Micro-Scope is
independent of the operating system.

No installation is required. Because the
Micro-Scope disk is bootable, you just place
itin the drive and turn on the computer to be
tested. There’s one quirk that occurs when
booting a 486 system, however. On some
systems, like the one we used for these tests,
an error message appears, the result of the
486 chip’s built-in RAM cache. You must
press CTRL, ALT, —(minus) and Enter to get
the program running again. Fortunately, the
documentation covers this problem in the
first few pages. Micro 2000 includes both
312" and 5'/4" diskettes in the package, as
well as three wrap plugs for the parallel and
serial ports (nine- and 25-pin) and a 99-page
user’s manual.

Micro-Scope uses a horizontal menu bar,
with pop-up sub-menus, as shown in Fig. 1.
The four choices are Configuration, Setup,
Diagnostics and Tools. Under Configura-
tion, you can find out information about a
system, such as CMOS contents, IRQs,
adapters with ROM, etc. Choosing Run
CMOS Setup lets you change, as well as
view, CMOS contents. Choosing Display
CMOS Contents from the menu displays,
byte by byte, the contents of CMOS memo-
ry, which is a help if your system is giving
you CMOS errors.

We ried several choices on the
Configuration menu and obtained mixed
results. One choice, LAN Card Search,
failed to detect an ARCNET board installed
in the ALR system. Another choice,
Adapters with ROM, correctly found the
ROM on the VGA card.

Bicro 2088 PC XT AT P8/2 Diagnostics
Diagnostics

Conf iguration Setup

Display System Configuration Information

Hardware Conf iguration
System type : AT Compatible [81]
Floppy drives installed: A:=1.44 MB - B:= 1.2 B

Math coprocessor :
Memory available to DOS:
fActive Display Adapter : UGA
fittached Monitor :
Sacond Display Adapter : (name)
fittached Monitor : (none)
fictive Video mode

RS232 adapters present
1B Game Port adapter
I8 PCjr Internal Modem
Parallel Ports ;
CPU Type is

System Bios Detected
Expansion Mesary

88486

as 8% as o

: P8/2-compatible color displa

88X25 color

2 - 3r8 ZM8
not installed
not installed
3 - 3BC 378 3BC

Tools

Unknown Bios [89281

Press any key to continue

Fig. 1. Micro-Scope from Micro 200 uses a horizontal menu bar that displays the choices you

have for testing and checking out a PC.

A menu choice called Display Active
IRQs is supposed to show the status of the
IRQ enable bits in the system’s 8259 chip.
When we performed this test, however,
Micro-Scope didn’t correctly display the
IRQ status of the ALR machine. It indicat-
ed that interrupts 3, 4, 5 and 7 were disabled,
which wasn’t the case. A similar choice,
Check Interrupts, did a better job of deter-
mining which interrupt settings were in use.
It found IRQ3 and IRQ4 in use, but the pro-
gram also showed IRQS5 and IRQ7 available,
which wasn’t true.

The second choice on the horizontal menu
bar, Setup, permits you to preselect a series
of tests and run them in sequence with error
logging. Tests are available for CPU, mem-
ory, floppy and hard disks, serial and paral-
lel ports. Setup is designed to exercise a sys-
tem without an operator for a specific
number of passes or continuously, while
simultaneously logging errors.

The third choice on the menu bar,
Diagnostics, contains the tests you can run.
These are the same as those listed under the
Setup menu, with the addition of video tests.
The Diagnostics menu lets you run the tests
individually, whereas the Setup menu
doesn’t. The memory tests test all extended
memory, even if the BIOS doesn’t see the
memory.

Besides tests, the Diagnostic menu lets
you do a low-level format of a hard disk,
including IDE drives. We used this feature
to low-level format an IDE and ESDI drive.
Micro-Scope also lets you access the BIOS
low-level format built into a hard disk con-

troller. This means you don’t have to use
DEBUG to do it.

The final choice on the menu bar is Tools.
This menu provides tools to examine mem-
ory, edit sectors on floppy and hard disks and
set the optimum interleave on a hard disk. If
you have a cleaning disk, you can use this
menu to do floppy-disk-drive head cleaning.
Choosing Examine Memory displays any
physical bitof memory underone megabyte.
This can be used to determine memory con-
flicts or available memory space. The disk
sector editors let you edit any sector of flop-
py- and hard-disk media, even track 0.

With its premium price tag, Micro-Scope
should, without question, be a premium
product. However, we found that it fell short
in a few places, such as detecting the net-
work card and displaying enabled IRQs. To
be fair, though, we didn’t use Micro-Scope
on an IBM computer, which the product is
specifically designed to test. This may have
contributed to the program’s problems.
Micro-Scope did, however, prove to be very
useful for performing low-level formats on
our IDE and ESDI hard drives.

A decision to purchase Micro-Scope
should be based on your need for its partic-
ular tests and tools and on the brand name
of the computer systems you regularly repair
or/and upgrade.

QAPLUS/fe V.5.04
(DiagSoft, Inc., $349.95)
QAPLUS/fe was developed for IBMPC, XT,
AT. 386, 486 and PS/2 computers. The “fe”
in the product’s name stands for “field engi-
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neer.” QAPLUS/fe is designed for use by
skilled technicians, field engineers and
advanced end users. DiagSolt also sells
QAPLUS, a $159.95 PC diagnostics pro-
gram, that’s suitable even for novice users.
QAPLUS/fe is self-booting and can run
under various operating systems, including
MS/PC-DOS. UNIX and Xenix.

No installation is required. Because the
QOAPLUS/fe disk is bootable, you just insert
it into the drive and turn on the computer.
During boot up, QAPLUS/fe checks for
viruses with a program culled IntruderAlert.
The package includes both 312" and 5!/4"
(high-density) diskettes in the package as
well as three wrap plugs for the parallel. and
serial ports (nine- and 25-pin) and a 110-
page manual.

QAPLUS/fe uses pop-up menus, as shown
i Fig. 2. The three choices on the main menu
are Diagnostics, Reports and Utilities.

QAPlus/fe Version 5.84
, CPU
NPU
BI10S

. 8A486DX AT
. 808486DX Intel
. Phoenix

Bus Type:
CHOS Clock/Calendar Present

Diagnostics lets you do aquick check of your
entire system or check individual modules,
suchas memory, in depth. There are 10 mod-
ules altogether.

The Reports Menu offers two selections:
System Info and Power Meter. The latter is
the popular benchmark program, which is
useful for comparing performance of one
system against a standard or another system.
With System Info, you can check device dri-
vers, the DOS environment, IRQ/DMA sta-
tus and the hardware configuration of the
system.

We used the IRQ/DMA option to check
whether QAPLUS/fe could detect the inter-
rupt problem on our test system. Although
the program makes an attempt to discern
interrupt use. it didn’t detect that the scan-
ner board and network card were both set for
IRQ2. When we reset the scanner interrupt
to IRQS, QAPLUS/fe didn’t detect it
Instead, it listed IRQS as available.

QAPLUS/fe includes 10 utility programs.
One of these, the COM Port Debugger, lets
you test the functionality of each serial port
by manipulating the port’s control registers
and then watching on-screen status indica-
tors for proper response. This utility also lets
you send Hayes AT commands through the
serial port.

Another utlity, QARemote, lets a
QAPLUS/fe user connect via modem and
diagnose problems on remote computers
that are equipped with QAPLUS. Two of the
utilities, QAFloppy and QACIean, align and
clean a floppy disk, respectively, but you
need to obtain the appropriate alignment or
cleaning diskettes to be able to do this.
QASCS! is a set of utilities for SCS| direct-
access (hard disk) devices.

Copyright (c) 1989-1992 Diag

Ish
Ref Int 38

(¢) CPU

(¢} NPU

(¢) Speaker

( ) EISA BUS

{ ) EISn ISP

{ ) EISA Sanity Timer
( ) MCA Uatchdoy

(¢) IC Data Paths

(#) Interrupt Controllers
(¢) Interval Tiner

(#) Refresh Interrupt

{+) CHOS RAM

(¢} Clack/Calendar

(¢) DM Transfer

PauseBetween

Fig. 2. DiagSoft's QAPIlus/fe uses pop-up menus that disptay the choices you have.

The other utilities are a RAM chip loca-
tor, CMOS editor, tfloppy-disk formatter and
hard-disk utilities. The last include a low-
level formatting routine, but it appears as a
menu item only if the hard drive in the sys-
tem is supported by the program.
QAPLUS/fe didn’t support the Western
Digital 210M IDE drive in the test system.

QAPLUS/fe supports error logging to a
printer or disk file. Also, you can run a test
or a set of tests a specitied number of times
from | t09.999 by setting a lap count before
beginning testing. If you specify 0, the tests
run indefinitely.

QAPLUS/fe is priced higher than most of
the competition. but many ol its features and
limitations are similar to the lower-priced
packages reviewed here (and to its compan-
ion product. QAPLUS). A decision to spend
the extra dollars depends on whether or not
you need the extra teatures QAPLUS/fe
olters, such as Power Meter, QARemote and
QASCSIL

DiagSoft  plans new releases of
QAPLUS/fe (Version 5.1) and QAPLUS
(Version 4.7), which should be available by
the time you read this. Among other
enhancements, the new releases will be
capable of testing CD-ROM and 2.88M
floppy drives, identifying up to 2M of video
RAM and supporting SIMM and SIP pack-
ages for its Bad RAM Chip Locator.

Service Diagnostics V.2.13.18

(Landmark Research Intl., $195)

Service Diagnostics was developed tor
IBM PC, XT. AT-286, AT-386, AT-486,
PS/2 and 100% compatible computers. We
tested Service Diagnostics AT-486. IUs
DOS-based and requires MS/PC-DOS 2.1 or
later. Landmark also sells a version ol this
program that’s bootable, which makes it
independent of the operating system. Priced
at $195, other versions are as low as $69 (for
XT models).

No installation is required. You must,
however, boot from a “clean” system disk
(one that doesn’t install TSRs or device dri-
vers and uses a simple CONFIG.SYS filc).
Service Diugnostics includes both 31/2" and
5'/4" diskertes in the package. as well as three
wrap plugs for the parallel and serial ports
(nine- and 25-pin) und a 135-page user's
manual.

The main menu of Service Diagnostics
gives a list of eight options, as illustrated in
Fig. 3. The first choice on the menu lets vou
select (to test) any of the listed devices in
your system. Selecting A brings you to the
Device Test Menu, shown in Fig. 4. Notice
that the program ignores the scanner and net-
work cards of the test system. From this
screen. you can select any of the installed
devices to test.

Some selections, such as Hard Disk
Drive(s) and Controller, lead to further
menus that not only provide tests, but ulso
utilities like low-level formatting. If you
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MAIN MEMJ

+ A Test devices inMdividually
B Test all devices quicklc
C Test all devices extensively
D Diagwostics setsp menu
E Utilities Menu
F Logging Menu
G Chance installed device list
H Display DOS/BIO5 Infarmation
1 Exit Service Diagnostics

DEVICE “ESY MEMU

Press <F1)> feor help
e Loy: INACTIVE=—

Installed devices are i JBU{E WD

b A CPJ “Iutel 88488DX] Real Mode

B Systen Board

C Numeric Co-Processoc [l7iel BH487DX]
D Memory- 648K + 4896K exiend=d + 8K LB ex

E Enbanceé Keyboard

F Paradize (SUGA) with 502K a=d Celor Monitor
desplay adapter installed.

H 2 fAsgnchronous Port(s)
I 2 Para.lel Portls)

J 2 Diskette Driwe(s) and Conkraller
K 1 dard Disk Driwes) awd Co~t-oller

L n=er

M Return to Main Menu

Pisk Log: IHACTIE Printer Loc: INACTI

Fig. 4. Selacting optior A on Service Diacnostics brings vou to the Device Test Menu.

select the Memory option, an entire module
loads from disk t¢ check memory. The
Memory Test Menu appears in Fig. 5.

We used the Device Test Menu to test the
serial ports on our test machine. The pro-
gram indicated that COM passed {a mouse
is connected to this port) and COM2 failed.
The intermal modem uses COM2. The
modem is working fine. but it probably
caused the test failure. The documentation

doesn’t address thissituation and, therefore,
doesn’t tell you how ta interpret this failure.

Service Diagnostics lets you test all
devices in your system sequentially and
automatically by selecting the B or C optior.
If you also select the Logging Menu, you can
retain a copy of the error reports generated
by the tests. These reports can be routed to
disk or printer.

Like Miciro-Scope, Service Diugnostics

-Prairie Digital, Inc.:

PC DATA ACQUISITION
SYSTEM - $79

INCLUDES SOFTWARE ON 5.25" FLOPPY
MODEL 30-FOR 386'S, XT'S, AT’S, PS2
MODEL 25 & 30'S.

FEATURES:
24 LINES OF PROGRAMMABLE INPUT/QUTPUT
8 BIT ANALOG TO DIGITAL CONVERTER
8 CHANNEL ANALOG MULTIPLEXOR
12 BIT CMOS COUNTER
EASYINTERFACETOALL POPULAR LANGUAGES
OPTIONAL 7 CHANNEL 50V DRIVER AVAILABLE
FOR ADDITIONAL $5

PPLICATIONS:
CONTROL RELAYS, LIGHTS & MOTORS
MEASURE TEMPERATURE, PRESSURE, LIGHT
LEVELS, & HUMIDITY

* INPUT SWITCH POSITIONS, THERMOSTATS, &

LIQUID LEVELS
* GREATFORROBOTICS, SERVO CONTROLLOOPS

L 20 -TEE S S

MODEL 70 18 BIT (5.5 DIGIT)
A/D WITH RS232 INTERFACE $239

INEXPENSIVE - Equivalent resolution of 51/2 digit DVMs

costing over $1000! FAST -- 16.7 to 133 ms/conversion

depending on resolution and mode

MULTI-CHANNEL CAPABILITY - Up to 32 model 70's
can be daisy chained together off of 1 serial port

SOFTWARE - Virtual instrument software features easy
pull down menus, mouse support, CGA, EGA, VGA
support. Will log to screen, printer, or disk data file for
easy import to spreadsheets and graphic programs.
Source code included (QuickBasic)

$239 COMPLETE (- Includes software on floppy, PC
cable, 9 volt wall mount power supply and manual)

$199 WITHOUT - Software and cable

MODEL 150 TRUE RMS
DMM W/RS232 PORT - $149

INCLUDES RS232 PC CABLE AND
SOFTWARE ON 5.25" FLOPPY

* LARGE 3 3/4 DIGIT DISPLAY (3.999 VS. 1.999 FOR
31/2 DIGIT METERS)

* RS232SERIALINTERFACE COMMUNICATES WITH
COMPUTERS AND PRINTERS

* MEASURES AC-DC VOLTAGE AND CURRENT,
FREQUENCY, RESISTANCE

% 20 AMP CURRENT RANGE, 30 Hz TO 40 KHz
FREQUENCY RANGE

# DIODE TEST AND AUDIBLE CONTINUITY

SEND CHECK, MO, VISA, MC
INCLUDE $8 FOR SHIPPING & HANDLING

Prairie Digital, Inc.

846 Seventeenth Street
Prairie du Sac, Wisconsin 53578
Tel: (608) 643-8599Fax: (608) 643-6754
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not only displays CMOS contents, but it also
lets you change parameters through its
Utilities Menu. The Utilities Menu is sparse,
though. Hard-drive parking is the only other
option on this menu.

The Display DOS/BIOS Information
option provides information about the BIOS,
interrupts, DOS environment and contents
of the AUTOEXEC.BAT and CONFIG.SYS
files. Unfortunately, this feature is informa-
tional, rather than diagnostic. For example,
for information on interrupts, the program
displays an 80X86 interrupt map. This
doesn’t provide the kind of information
needed to diagnose interrupt conflicts, like
those we introduced on the test system.

At $195, we failed to see the benetit of
purchasing Service Diagnostics specifically
for 386/486 machines. We were unhappy
with the product’s ability to help us solve the
problem with the test system, but there are
other features that may appeal to you. For
example, you may be interested in the auto-
matic testing and logging features. If you
decide Service Diagnostics meets your
needs, you’re probably better off acquiring
the bundled package for $299.

QuickTech V.2.00

(Ultra-X, Inc., $149)

QuickTech was developed tor IBM PC, XT,
AT-286, AT-386 and compatible comput-
ers. The program requires DOS and at least
256K of RAM. No installation is required.
You simply place the QuickTech disk in the
drive and type UX. QuickTech includes one
312" and two 5'/4" diskettes in the package,
as well as adouble-sided 25-pin plug for per-
forming loop-back tests on the parallel and
serial ports. It you have serial ports with
nine-pin connectors, you must add a nine-
t0-25-pin adapter. QuickTech also includes
a 130-page manual.

The QuickTech menu comes up as 10
boxes on the screen, as shown in Fig. 6. You
make selections by pressing the appropriate
function key. Six boxes allow you to test a
specific subsystem of a PC, such as memo-
ry, serial and parallel ports, floppy and hard

Landmark Hesearch International (orp.

(PC/AT 4861 Service Diagnostics

MENORY: TEST MENU

f

B

C

D Memory Hysteresis Test
E Walking Bit Test
F
6
H
1

Mesmory Map

Toggle Parity Checking

B® Information
Return to Device Menu

Disk Loy:

Mesmory Characteristics
Base 648K
Extended 4896K

Ignore Parity Errors

Press <F1)> for help
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Fig. 5. If you select the Memory option in Service Diagnostics, an entire module loads from

disk to check memory.
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Fig. 6. Ultra-X’s QuickTech menu comes up as 10 on-screen boxes..

drives, keyboard and video. One box lets you
select the auxiliary menu shown in Fig. 7.
It’s through this menu that you can automate
system testing. We found the interface very
straightforward and easy to use.

Selecting the System Information box lets
you display information about system stats,
interrupts, DMA channels, memory, PC/XT
DIP switches and CMOS setup. QuickTech
didn’t give us correct information on our 486
test system when we selected System Stats.

It erred on processor type, coprocessor type
and hard-disk capacity. The errors are under-
standable since the program doesn’t support
AT-486 computers and also doesn’t support
the IDE hard disk used in the system. The
biggest problem with the System Informa-
tion section of the program, though, is that
such important areas as system interrupts
and DMA channels are informational only.

When you select System Interrupts, you
get a static display that tells you how inter-
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(C) AT-286 Base RAM test .
(D) AT-386 Base RAM test

(G) Disk drive tests

(H) Parallel port tests,
(I) Serial port tests ..
(J) Keyboard tests

(K) Video tests ....

QuickTech Auto-Loop Test

Select the Auto-Loop tests to run!?

(B) PC/XT Base RAM test ....

Sec e mernarae essesane

(E) AT-286 Extended RAM test ............
(F) AT-386 Extended RAM test

(Q) = Exit test

Use the (UPY and (DOWN) firrow keys to move cursor.
(RETURN) = Toggle tes: On/Off

(S) = Star: test

Fig. 7. One box in QuickTech lets you select the auxiliary menu shown here.

rupts are normally used on AT-class
machines. This information is easily acces-
sible through PC service literature. On the
other hand, Memory Use is a dynamic fea-
ture and CMOS Setup lets you change, as
well as view, contents.

We used QuickTech 10 test the system’s
serial and paralle! ports and found no prob-
lems with them, as expected. However, we
couldn’t use the program to check current
interrupt status or conflicts.

We tried testing the test system’s IDE hard
disk. but found that QuickTech doesn’t sup-
port drives other than MFM and RLL. For
these drive types, QuickTech performs read,
write, seek, media and other tests. Besides
the tests, QuickTech offers a low-level for-
mat utility.

Before deciding to spend $149 on
QuickTech, you need to determine what
types of systems you’re likely to be testing.
Two major failings of the program are its
lack of direct support for 486 systems and
lack of support for IDE. ESDI and SCSlhard
drives. These drives are unquestionably the
most-popular ones sold for the last couple of
years. I the program suits your needs,
though, it’s simple to use and offers much
ol the functionality of the more-expensive
programs.

Note: Last month, we gave the price for
UltraX's R.A.C.E.R. 1l diagnostic board as
$6649. Its correct price is $649.

Checkit Plus V.3.0

(Touchstone Software Corp., $149)
Checklt Plus was also developed for IBM
PC, XT, AT-286, AT-386, AT-486, PS/2
and compatible computers. It requires

PC/MS-DOS 2.0 or later and at least 384K
of RAM.

To install Checklt, you simply insert the
distribution disk in a floppy drive. log onto
this drive and type INSTALL. Checkit per-
forms a virus check prior to installation on
the hard-disk drive.

Included in the package are one 3!/2" and
two 574" diskettes and a 206-page manual.
This version of Checkk also includes two
auxiliary programs, MenuWorks Personal
from PC Dynamics and Disk Labeler

" ¥ Checkilt 3.0

| - Configuration ITomaticn
DOS Versioca: 5309
ROH BIOS: Ploenix

| Processor Typs: 86436 &I Machine

{ || Math Co ' BR436 TRU
| Base Memor-p=
Esttended Hesorys
EXPANDed Henorsy:
Yideo Adaptee: UCH

Video Address: AEBIh

Hard Drive(9): Drise 8 (C:) = 2124
Floppy Drive(s): ALL440C3%™), Bi1.21(5%")
Clock#Calendar: (FO3 C_cck
Parallel Port(s): LRMI=3K(h, LP12=378h
Serial Port(s): CCMI=3Tth, COM2-2FBh
20 2 Butter(s)

Supreme from MBC. Since neither is a diag-
nostic program, we won’t cover them here.

Checklt uses a horizontal menu bar with
five categories, as shown in Fig. 8. When
you make a selection, drop-down menus
appear. We found the interface straightfor-
ward and easy to use.

Selecting SysInfo from the main menu bar
gives you five further choices: Configura-
tion, Memory Map, Interrupts, CMOS Table
and Device Drivers. When we selected
Configuration, Checklit correctly displayed
all the pertinent information on our 486 test
system. There is even an option to copy the
information to an activity log.

When we selected Interrupts, Checklt
checked the system and showed “[Cascade]”
for IRQ2 and “VGA (Active),IPX” for IRQ
9. The program gave no indication that the
scanner also was set to IRQ2 or that any con-
flict existed. Checklt indicated that IRQS5
was “Available.” It also indicated that LPT2
was a device with no [RQ. Interestingly, for
IRQ4, Checklt not only indicated COMI,
but also noted that the mouse used this inter-
rupt, a useful picce of information.

When we selected CMOS Table, we
immediately noticed that the data relating to
the hard-disk drive was in error. All other
information was correct. Checklt doesn’t
allow you to modify CMOS information.

We used Checklt’s Tests menu to test the
system’s serial and parallel ports. The pro-
gram asked whether or not an external loop-
back connector was attached to the port.
These connectors aren’t provided with the
program, We tested the ports without the
loop-back plug. Checklt found no problems
with the ports, as expected.

We tested the test system’s [DE hard disk
and controller, and found no problems, as

Hc M3 driver installed

Y

72 - Zope to Activity Log 8 ESC - Cancel

Fig. 8. Ckecklt from Touchstone uses a horizontal bar with five options from which to choose.
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expected. The Checklr tests are non-destruc-
tive and are performed at the physical level.
This means Checkli canshow problems even
on unused or non-DOS partitions. In contrast
to the CMOS Table display. Checklr cor-
rectly displayed the hard disk’s parameters.

All major components of a PC system can
be checked from the Tests menu. A Select
Batch command on the menu lets you con-
struct a customized list of tests to be run on
a system.

As you might expect, the Benchmarks
menu lets you check the performance of a
system. The Tools menu contains an item
called Locate RAM Chips. This selection
pinpoints defective RAM chips so that they
can be replaced. A selection called Format
AT Hard Disk lets you do a low-level for-
mat of MFM hard disks.

Checklr does a fairly good job of report-
ing on and testing a system. It didn’t help us
with our interrupt conflict, but it gave us
enough information to correct the situation

+--- PORT TEST

PORT

(informed us that IRQ5 was available, and
that LPT2 hadn’t been assigned an IRQ).
The omission of loop-back plugs for port
testing is an inconvenience. For u price of
$149 (which is heavily discounted through
mail order), Checklr Plus is casy to use and
offers much of the functionality of the more-
expensive programs.

Port Test V.2.0c

(MicroSystems Development, $89)

Port Test was developed for IBM PC. XT,
AT and compatible computers. Unlike the
other programs reviewed here, Port Test
tests only the serial and parallel ports of a
system. At $89, Port Test is the least-expen-
sive program of the group and offers a sub-
stantial savings to anyone interested only in
diagnosing problems related to serial and
parallel ports. The current version ol Port
Test can handle up to nine serial and paral-
lel ports.

Port Test runs under DOS, and no instal-
lation is required. To start the program, you
simply type PORTTEST. Port Test includes
one 5'/a" diskette, a 33-page manual and a
curious looking loop-back card. The card is
shaped like a T and has a 25-pin paraliel port
connector and nine- and 25-pin serial-port
connectors. The card also has three LEDs
that light during a loop-back test. The card
can be awkward to use, especially if your
work area has space limitations. We experi
enced no problems with it, however, when
testing individual ports.

Port Test uses a menu list for selecting
program options. as shown in Fig. 9. The
menu choices allow you (o test ports indi
vidually or all ports automatically and also
lets you manipulate port parameters.

12/15/92 ---+

TEST?T

Hain Menu

Test One Port

futo Test Rll Ports

Performance Tests

Change Port Addresses

Change Port Parameters

Special Functions

Port Information

Program Information
Esc Exit PORT TEST

Testing a serial or parallel port using the
first menu option is straightforward and easy
to do. The program runs a series of tests on
the port and displays a pass or fail result.

We found the second menu option, Auto
Test All Ports, to be essentially useless,
given the way the product is packaged. I’s
impossible to perform loop-back tests on all
ports automatically, since the special three-
way wrap plug can be used on only one port
at a time. When you select Auto Test All
Ports from the menu, the first question you
encounter is: “Is a wrap plug installed on all
ports?” If you answer “No,” you receive a
message that says: “Sorry, a wrap plug must
be installed on all ports in order to proceed.”

The Special Functions option contains
some interesting choices. One allows you to
toggle the output lines of a port. Using this
feature, you can light the wrap plug's LED
when it’s installed on a port. This can be an
aid to finding out which ports are COMI,
COM2,LPTi,LPT2, and so forth. When we
tried this feature, it worked well with the ser-
1al ports, but not with the parallel ports. For
the parallel ports, the wrap plug LED lit,
even though the port the plug was connect-
ed 1o was disabled.

Another of the special functions is a ter-
minal emulator. This is handy. for instance,
to quickly check whether or not a modem is
responding to Hayes AT commands.

Although Port Test doesn’t help you
resolve interrupt contlicts directly, the doc-
umentation covers ways to discover con-
flicts through trial and error. The recom-
mended procedures apply only to serial
ports, however.

Port Test is a reasonably-priced diagnos-
tic program that can help you locate prob-
lems with serial and parallel ports. If you are
interested in automalting port testing. how-
ever, you won’t he able to do it with this
product as it packaged. since it contains
essentially a single wrap plug.

Conclusions

We have mixed feelings about the six
software diagnostic programs reviewed
here. On one hand, none was able to
directly help solve the problems of con-
tlicting interrupts we caused on the test
system. Furthermore, system informa-
tion given by the programs wasn’t
always accurate. For example, Micro-
Scope and QAPLUS/fe indicated that an

SERIAL: COM1: B3F8x4

interrupt was available when it wasn’t,
COMZ: B2F8x3

and Port Test’s wrap plug LED lit up for
a parallel port that wasn’t in use.

On the other hand, we found that these
software diagnostic programs gave us
enough good information about the test
system’s use of serial and parallel ports,
port addresses and interrupts that would
likely enable us solve most problems
associated with this aspect of the sys-

PARALLEL: LPT1: @3BC
LPT2: 8378

The above ports are currently in DOS tables

Fig. 9. Port Test from MicroSystems Development uses a menu list for selecting program
options.
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tem. We do recommend, however, that
you use this information in conjunction
with the documentation you receive
with your computer system and add-in
boards.

Another good point about these pro-
grams is their ability to do automatic
testing and error logging. This can be
very helpful for diagnosing problems in
systems that are experiencing intermit-
tent failures.

Overall, we think that all of the pro-
grams tested here offer enough utility to
justify a purchase. Although we looked
at the programs from a servicing aspect,
they provide mountains of information
about the innards of a PC that’s won-
derful to learn about and to store away
while the machine is working just fine.
When something does go awry, you’ll
have solid reference points against
which to check.

For example, we checked out a
386SX laptop compatible with 4M of
memory, 40M IDE hard drive, two
COM ports with a mouse and internal
modem connected, and VGA adapter
with 256K RAM with the programs.
They produced perfect scores! In-
terrupts, DMA assignments, device dri-
ver locations, BIOS type and date, hard-
drive information down to the heads’
Park place, RAM locations, etc. In some
cases, even the keyboard brand was
identified, as well as the number of keys
on the mouse (three, in this case).

Especially intriguing for informa-
tional purposes are benchmark tests,
where available. 1t’s certainly interest-
ing to see what a system’s performance
level is. Checklt, for example, very
quickly displays in bargraph format
video speed, numerical calculation per-
formance and system performance. Not
to be overlooked, too, is the ability to
locate RAM and get a display showing
where it is in the board layout.

The way to select one of these pro-
grams is to first make a thorough assess-
ment of the systems and components
you expect to be testing. This should
give you a clear idea of whether or not
a particular program will meet your
needs. For example, if you have an IDE
drive and the program doesn’t handle
this, look for one that does. And if
you’re into multimedia and do much
work under Microsoft Windows, per-
haps a Windows diagnostic program is
desirable. After you decide what type of
equipment and components you wish to

test. you may-have severalchoices. M Joseph Esposito

Software Diagnostics:

Companies

Micro-Scope, $499
Micro 2000, Inc.
1100 East Broadway, 3rd. Fl.
Glendale, CA 91205
Tel.: 818-547-0125
CIRCLE NO. 122 ON FREE. INFORMATION CARD

QAPIus/FE 5.1. $349.95
DiagSoft, Inc.
5615 Scotts Valley Dr., Ste. 140
Scotts Valley, CA 95066
Tel.: 408-438-8247
CIRCLE NO. 123 ON FREE INFORMATION CARD

QuickTech, $149
Ultra-X, Inc.
PO Box 730010
San Jose, CA 95173
Tel.: 408-988-4721
CIRCLE NO. 124 ON FREE INFORMATION CARD

Checklt Plus, $149

TouchStone Software Corp.

2130 Main St., Ste. 250

Huntington Beach, CA 92648
el.: 800-531-0450 or 714-969-7746
CIRCLE NO. 125 ON FREE INFORMATION CARD

Port Test, $89
MicroSystems Development
4100 Moorpark Ave.
San Jose, CA 95117
Tel.: 408-296-4000
CIRCLE NO. 126 ON FREE INFORMATION CARD

Service Diagnostics, $69 XT version;
$169 286 version; $195 386/486 ver-
sion; $299 all versions plus AT ROM
POST

Landmark

703 Grand Central St.

Clearwater, FL 34616

Tel.: 800-683-6696
CIRCLE NO. 127 ON FREE INFORMATION CARD

DCI/CAD

———Nntroducing o - [
THE TERMINATOR

Super High Density Router
(Complete with Schematic & PCB Editor)

Features the following powertul
algorithm & capability:
* No copy protection

. P Ul f,
* Rip-up Retry "ce ’Engg_'DC/CAD
* Pre-routing of SMT Zfomo,,s:?%\&s
o af 200
components 4"‘3//ab/gffe’

¢ User defined strategies
* Real-Time clean up and
via minimization
* Window 3.0 capability as DOS Task
¢ 1-mil Autoplacer and Autopanning
e Two-way Gerber and DXF
e Automatic Ground Plane w/Cross-
Hatching
e Complete w/Schematic & Dolly Libraries
e Optional simulation capability &
enhanced mode for 386 users
*PCB LAYOUT SERVICE AT
LOW COST*

LEASE PROGRAM & SITE LICENSE AVAILABLE

IBDESIGN
@ COMPUTATION

1771 State Highway 34, Farmingdale, NJ 07727
(908) 681-7700 » (908) 681-8733 (FAX)

“DCICAD ... The focal point of future CAD market”

CIRCLE NO. 59 ON FREE INFORMATION CARD

Are You Moving?
Let us know.
Mail your subscription label along
with your new address, to us, so

you can be sure you don't miss a
single issue.
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MICROCONTROLLERS

¢ G Programmable
« Data Acquisition %8
Control / Test
Excellent Support
From $159 Qty 1

¢ New Keyboard
Display Modules

Use our Little Giant™ and Tiny Gianf™ miniature controi-
fers to computerize your product, plant or test department.
Features built-in power supply, digital I/0 to 48+ lines,
serial 1/0 (RS232 / RS485), A/D converters to 20 bits,
solenoid drivers, time of day clock, battery backed
memory, watchdog, field wiring connectors, up to 8 X 40
LCD with graphics, and more! Our $195 interactive Dy-
namic C™ makes serious software development easy.
You're only one phone call away from a total solution.

Z-World Engineering
1724 Picasso Ave., Davis, CA 95616
{916) 757-3737 rax: (916) 753-5141
Automatic Fax: (916) 753-0618
(Call from your fax, reguest catalog #18)

CIRCLE NO. 76 ON FREE INFORMATION CARD
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Application By Nick Goss

Build a Laser Receiver/Link

Combining this project and the Cyber Laser featured last
month, you can build a secure laser communications
link, among a wide range of other high-tech projects

ast month, I described the theory
behind and how to build a digital
laser you can connect directly to the ser-
ial port on your computer or microcon-
troller. This time around, I’ll complete
the data link by showing you how to
build a laser receiver/link device I call
the Quanta-Link that complements last
month’s Cyber Laser.
With the system described here. for
less than the cost of a plug-in card for
your PC, you can now experiment with:
 Ultra-precise distance measuring us-
ing digital interferometry
* Computer-to-computer and comput-
er-to-peripheral data links

* Computer-controlled laser light shows
and demonstrations

* Quantum-channel crypto links

* Optical-system prototyping

* Laser security systems

* Laser scismology

* Laser gyrography

* Holography

* And literally hundreds of other
intriguing and practical applications

Quanta-Link is an easy-to-build opti-
cal detector unit (ODU), that connects
directly to the scrial port on your com-
puter. By detecting photons cmitted
from the Cyber Laser, Quanta-Link con-
verts pulsed light directly into digital
data that’s compatible with the RS-232
protocol.

About the Circuit

The Quanta-Link unit unit consists of a
chassis, cover. optical-detector assem-
bly and printed-circuit assembly. The
optical detector assembly, or ODA, con-
sists of a PVC tube that’s painted flat-
black inside and out. The front “cou-
pler” tube contains a plano-convex lens
and can be moved back and forth along
the length of the body tube. This mech-
anism lets you focus the incoming laser

beam directly on the photodiode semi-
conductor die. This concentration-
effect acts to re-collimate and intensify
the laser energy entering the ODA.

Photodiode D/ in Fig. 1 is located in
the base path of transistor Q/. BIAS
ADI potentiometer R/ lets you sct the
“dark” current bias ol QI. As the cur-
rent in Q7’s base/emitter junction
increases, the collector pulls R4 above
ground potential. When this voltage
exceeds the gate threshold voltage of
VNO0300 hexFET Q2, this transistor’s
drain pulls R6 and pin 11 of UJ toward
ground.

MAX-232 interface chip U7 converts
the TTL-level input at pin 11 into RS-
232 levels that are compatible with the
serial port in your PC. As you can see,
the basic Quanta-Link circuit is a sim-
ple mechanism that receives laser ener-

gy and converts it into data output,
which is then fed to your PC.

The U2 circuit is provided only as an
alignment aid for the system. Light/cur-
rent fluctuations in the collector circuit
ol Q1 are filtered by C5 and then cou-
pled through C/, to VOLUME control
R5. As the host computer pulses Cyber
Laser with serial data, the bit-stream can
be heard in the internal speaker. This
makes life easier when setting up and
using your Quanta-Link.

Audio power amplifier U2 utilizes C4
to “color” the sound of the modulated
light, with C/4 and R7 filtering unwant-
ed ringing in the speaker-driver output
circuit. Audio output capacitor C7
blocks U2’s dc offset but passes the
audio component.

Regulation for the power supply is
provided by U3 and U4, which also pro-
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Fig. 1. Schematic diagram of Quanta-Link’s circuitry.
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PARTS LIST

Semiconductors

D1—Npn silicon phototransistor or pho-
todiode

QI—MPSASG6 transistor

Q2—VNO0300 hexFET transistor
(Siliconix)

U1-—MAX-232 interface

U2—LM386 audio amplifier

U3—78LO0S5 fixed +5-volt regulator

U4—78L08 fixed +8-volt regulator

Capacitors

C1—100-uF, 16-volt electrolytic

C2,C3,C6 thru C1 1—10-pF, 16-volt
electrolytic

C4—0.01-yF, 50-volt dipped Mylar

C5—0.001-pF, 50-volt dipped Mylar

C12—1-pF, 16-volt electrolytic

C13—0.1-uF, 16-volt tantalum

Resistors (!/+-watt, 5% tolerance)

R2—22.000 ohms

R3,R6—10,000 ohms

R4—1,000 ohms

R7—10 ohms

R1—100.000-0hm linear-taper poten-
tiometer

R5—10,000-ohm audio-taper poten-
tiometer

Miscellaneous

P1—Five-pin female DIN connector

Printed-circuit board (see text); 1" 16-ohm
Mylar mini-speaker; aluminum chas-
sis assembly, cover, tube bracket; 1"
PVC coupler; 1" PVC end cap. 3.5"
length of 1" PVC Schedule 21 or 40
pipe; 30-mm convex lens with 94-mm
focal-ength), 4-4 u '4" and 6-32 u /2"
panhead Phillips screws; 6-32 and 4-
40 Keps nuts: /2" No. 5 sheet-metal
screws; 36" of No. 22 orNo. 24 hookup
wire; ribbon cable: IC sockets (option-
al—see text); solder; etc.

NOTE: The following items are available from
U.S. Cyberlab, Inc., 14786 Slate Gap Rd.,
West Fork, AR 72774, (tel.: 501-839-
8293): Ready-to-wire Quanta-Link print-
ed-circuit board. $7.95; complete prefabri-
cated and painted aluminum Quanta-Link
chassis, coverand tube bracket, $29.95; rec-
ollimating lens, $9.95, photodiode, $2;
VNO300 hexFET transistor, $2. Also avail-
able is a complete Quanta-Link kit of all
mechanical, optical and ¢lectronic compo-
nents (including power supply but not IC
sockets), $49.95. Add $3.45 UPS S&H for
individual items, $5.60 for complete kit.
MasterCard/Visa welcome. Arkansas resi-
dents, please add 5% sales tax.

vide a stable voltage reference for the
Q1/D] circuit and U/.

Unregulated 9 volts dc is applied di-
rectly to pin 6 of U2 and is ripple-filter-
ed by CI. Though Quanta-Link can be
battery operated, | prefer to use a small

Fig. 2. Actual-size etching-and-drilling guide for making project’s printed-circuit

board.

200-mA plug-in wall-type power-sup-
ply module for continuous operation.

All electrical connections to and from
Quanta-Link are provided by the five-
pin DIN connector. You can attach an
external alignment speaker between
pins | and of P/and ground or use head-
phones for high-noise environments.
Connector P speeds and simplifies set-
ting up Quanta-Link.

Construction

You build Quanta-Link in two separate
phases: electronic and mechanical.
We'll start with the electronics.

Begin by fabricating a printed-circuit
board for the electronics, using the full-
sized artwork in Fig. 2 and any fabrica-
tion method that suits you. If you don’t
wish to make your own pc board, you
canobtained aready-to-wire board from
the source given in the Note at the end
of the Parts List. If you make your own
board, use a No. 68 bit to drill the small-
er component mounting holes and a No.
62 bit for component-lead/pin holes.
Drill the four mounting holes for the
board with a No. 29 bit.

Referring to Fig. 3, begin populating
the pc board by installing and soldering
into place the the passive components.
Start with the resistors and then proceed
to the capacitors, paying particular
attention to the polarity of the elec-
trolytics.

Next, install voltage regulators U3
and U4. Make certain you properly ori-
ent them before soldering their pins into
place. Follow up by installing and sol-
dering into place Q7 and 02, again mak-
ing sure to properly orient these devices
before you do any soldering.

Finally, install and solder into place
Ul and U2. If you prefer, you can use
1C sockets instead of soldering the pins
of these ICs directly to the copper pads
on the bottom of the board.

Now, fabricate the Quanta-Link chas-
sis, cover and detector tube bracket,
using the machining details givenin Fig.
4. Again, if youdon’t wish to make your
own mechanical elements, you can
obtain prefabricated and painted ones
from the source given in the Note at the
end of the Parts List. Drill and test-
mount the detector tube bracket on the
main chassis, and check to make sure
that the cover slides down smoothly.

Next, drill the mounting holes for the
circuit-card assembly and speaker.
Install the four mounting spacers, using
4-40 u /4" panhead Phillips screws.
Then mount the female DIN connector
and potentiometers. I mounted a 1"
Mylar speaker directly against the main
chassis floor using 5-minute epoxy
cement to hold it in place. When
cementing the speaker, be sure to apply
the cement only around the rim of the
speaker. If you get any on the speaker,
it will muftle whatever sound is gener-
ated and keep it from reaching the lis-
tening levels you will later need.

Wire the circuit-card assembly into
place using a combination of ribbon
cable and No. 24 hookup wire, as shown
in Fig. 5. The type of wire you use isn’t
critical. Just keep your wiring neat, and
make sure that it doesn’t interfere with
the chassis cover during installation.
Use Fig. | and Fig. 2 as wiring guides.
When you’re done double-check your
work before attaching the circuit-card to
the main chassis.

64 / COMPUTERCRAFT / April 1993

www americanradiohistorv com

Say You Saw It In ComputerCraft



rav 10A M\

<
MOl Gd M

3A0!3-010Hd

AINVILS (WIMNNIT-VYINYND
‘ + nr o O @ ‘
o (®
an S ﬁ
38 ' [y &
MdS 1X3 g-td & : 'a) e @+ v vy
e & )
1IN0 VIva z-td & ‘ :
— /Y Ilo/mv
o)
) ®
J0A 6+ S—1id J L0 8
—© 3
10 z5z. v-1d & . a
||.o
aNnNo¥9 1-td T\ -
QO -
rav svia AH
hY
%001 1Y m

SN3T

Fig. 3. Wiring guide for pc board.

April 1993 | COMPUTERCRAFT / 67

Say You Saw It In ComputerCraft

www americanradiohistorv com



To build the ODA, cut a piece of 1"
Schedule 21 or 40 PVC pipe to a length
of 3'/2". Whether you use a hacksaw or
PVC pipe cutter, make sure both ends
of the pipe are fairly straight.

Next, drill a 0.135"-diameter (or to fit
your choice of photodiode or transistor)
hole through the exact center of a 1" end
cap. It’s important that this hole be per-
fectly centered in the end cap for prop-
er operation. Test fit the end cap on the
body tube and mark the mounting hole,
using the tube bracket as a guide. Drill
the body tube hole with a No. 27 bit and
remove any plastic debris from both
hole and tube.

It isn’t necessary to cement the end
cap on the pipe because it will probably
fit quite tightly all on its own. Use long-
nose plierstoinstall the 6-32u !2" ODA
mounting screw through the body tube.
Push the end cap onto the pipe.

Test fit the plano-convex lens inside
the 1" PVC coupler. It should easily
slide into the coupler, but it shouldn’t fit
so loosely that it falls through the cou-
pler’s center divider ring. Hold the cou-
pler so that the lens lies against the inter-
nal divider ring in a horizontal position.
While still holding the coupler vertical-
ly, slide the body tube up and into the
bottom of it.

Have an assistant move a sheet of
white paper up against the center hole
in the end cap as you point the assem-
bly toward a bright desk lamp or ceiling
light. As you slide the body tube back
and forth inside the coupler, take note
of the focusing effect on the piece of
paper. When you later install the photo-
diode or phototransistor, you’ll want the
laser beam to focus directly on the semi-
conductor die and have a diameter of
about 0.100".

Play with the ODA to get a feel for
the optics involved. It will help during
checkout and alignment. Spray paint the
interior and exterior of the ODA flat
black to help in absorbing reflected
ambient light entering the ODA from
oblique angles.

When you’re satisfied that the lens is
focusing properly at the end-cap hole,
use a little S-minute epoxy cement to
secure the lens in place. Start with just
three or four drops around the edge of
the lens in case you have to make some
final adjustments. After securing the
lens. use your Cyber Laser to make final
focus adjustments on the piece of paper.

Warning: Never look through the
optical detector assembly at the laser

beam! The micro-focused beam could
be harmful to your eye. Rather, use a
sheet of white paper, held against the
end cap hole, as a focusing screen. Fine-
tune the ODA focus, and then mount the
photodiode with 5 minute epoxy ce-
ment. Be careful to avoid getting cement
on the optical lens of the photodiode’s
or phototransistor’s optical lens.

Mount the ODA on the detector tube
bracket, and secure the assembly with a
nut from the underside of the main chas-
sis. Connect the photodiode leads to the
circuit-board assembly with Wire Wrap
or other small-gauge hookup wire. Be
sure to keep track of the cathode and
anode, or use a meter to determine
which is which.

Checkout & Use

Using a meter or oscilloscope. deter-
mine which is the +9-volt conductor of
the power-supply module or battery.
(You'll find that the actual output of
most wall-type power-supply units is
considerably greater than 9 volts. Under
load, your supply could easily output 11
or 12 volts, which is fine for this appli-
cation.) When you’ve identified the pos-
itive lead, connect it to pin 5 of DIN con-
nector PJ/. Likewise, connect the
negative lead to pin 1.

Double-check your work with a
meter. Then connect the supply to
Quanta-Link and briefly power up.
You’ll probably hear a slight “popping”
sound from the speaker when you first
apply power. Use your meter to check
various points around the circuit for the
proper potentials. It all looks okay, set
the VOLUME control to maximum.

Point the ODA toward a fluorescent
light and adjust the BIAS ADIJ. control
until you hear a 60-Hz buzz from the
speaker. Using your meter or scope,
check the voltage at pin 4 of P/ when
you aim Quanta-Link at the fluorescent
tube. By adjusting the BIAS ADIJ. con-
trol, you'll be able to produce positive
and negative pulses similar to those cre-
ated by the RS-232 serial protocol.

At this point, wire the serial cable that
connects Quanta-Link to your host com-
puter. Use three-conductor shielded
cable with a DB-25 connector at one
end. If your computer has a DB-9 con-
nector on its serial port, you must use an
adapter cable, or substitute a DB-9 con-
nector and make the necessary pin num-
ber changes.

Notice in Fig. | that pin 2 of the DB-
25 connector connects to pin4 of P/ and

pins 7 and | jumper together and con-
nect to pin | of P/. Use No. 22 or No.
24 hookup wire to jumper together pins
5. 6, 8 and 20 of the DB-25 connector
to eliminate the need for the software
handshaking that’s often necessary with
the serial port.

There are two ways to test Quanta-
Link. One involves use of two comput-
ers with serial ports. Connect one com-
puter to the Cyber Laser and the other
machine to the Quanta-Link. The alter-
native method involves using only one
serial port, with the Cyber Laser con-
nected to pin 3 (data out) and Quanta-
Link connected to pin 2 (data in). You
may have toreverse pins 2 and 3 on your
system to allow for differences in Data
Communication Equipment and Data
Terminal Equipment standards.

Using a terminal communications
program, configure each machine for
300-baud bit rate, eight-bit word and
one stop bit. Place the Cyber Laser and
Quanta-Link on a flat table top facing
each other. You’ll have to slightly raise
the Cyber Lasertoachieve optical align-
ment with Quanta-Link.

Place a sheet of white paper in front
of Quanta-Link, and adjust the objective
lens in the Cyber Laser to produce a !/4"-
diameter beam. Remove the paper and
set the VOLUME control on Quanta-
Link to maximum. While entering some
random letters and numbers on the host
computer to which the Cyber Laser is
connected, move the Cyber Laser
around slightly until you hear the data
being received at Quanta-Link. Position
the Cyber Laser for maximum volume.

Finally, trim the BIAS ADJ. control
until valid data appears on the host com-
puter to which Quanta-Link is connect-
ed. With good data being received at
Quanta-Link, try increasing the baud
rate of both computers. You’ll find that
the unit works as well beyond 9,600
baud as it does at 300 baud.

Applications

There are many applications to which
you can put a Cyber Laser/Quanta-Link
system. ['ve used such a system to col-
lect data from remote sites in both com-
puter-to-computer and computer-to-
peripheral configurations. You can run
data links in simplex or duplex mode.
By using the Cyber Laser at the trans-
mitting end and Quanta-Link at the
receiving end. you can operate in sim-
plex mode, transmitting data in one
direction only. In duplex mode, you
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Fig. 4. Use these dimensioned drawings to home-fabricate the various mechanical elements needed for the project.
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Fig. 5. Interior view of the finished project shows how it all goes together and neat-

ness of the wiring.

need two Cyber Lasers and two Quanta-
Links. In this mode, you must stack
these devices as shown in the lead photo.

Aligning Quanta-Links is made con-
siderably easier when you use the inter-
nal speaker or external headphones.
With the Cyber Laser unpowered,
roughly align the system by simply
sighting down the length of the Cyber
Laser and Quanta-Link cases. When
you feel that the units are in fairly close
alignment, put on laser goggles and
power up the system. If you don’t have
laser goggles. use sunglasses, which is
okay because the optical power output
of the Cyber Laser is so low.

Carefully move the Cyber Laser back
and forth while you’re transmitting data.

If the link is over a considerable dis-
tance, you need an assistant with a trans-
cerver to help you during alignment.
With the units properly aligned, the data
link should behave just like o phone line
and modem. (You might have to adjust
the objective lens in the Cyber Laser to
minimize beam diameter at the remote
site.) If you align a duplex system, sim-
ply repeat the procedure for the “back-
haul” link.

If your installation is to be permanent,
solidly mount the Cyber Laser and
Quanta-Link to keep them aligned over
a long period of time.

The Cyber Laser is very useful for
analyzing optical on path. With a little
smoke, simply holding various lenses in

DR. "CHIP" MUNK SAYS

@ E051L68HC05 /68HC11

VELOPMENT T
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front of the laser beam can help you
establish focal lengths. Complex lens,
mirror and beam-splitting arrangements
are easy to verily visually using an opti-
cal table and the Cyber Laser. You can
turn virtually any smooth tabletop into
a home optical bench, as long as it sits
very squarely on a stable floor. You can
fabricate some simple lens and mirror
holders out of aluminum, plastic or
wood. While a simple arrangement like
this would probably not produce good
interferometer or holographic results, it
will work fine for general optical-sys-
tem prototyping.

A logical outgrowth of your optical
bench experiments would involve com-
puter-controlled laser shows and
demonstrations. Using your PC to con-
trol one or more servo-mirrors, you can
control the Cyber Laser’s beam path
through a programmed series of
motions. Similarly, you can attach small
mirrors to speakers and solenoids to fur-
ther influence the laser beam. When
doing so, always use caution when you
run the program for the first time. You
don’t want the beam to shine directly
into someone’s cye.

Using the Cyber Laser and Quanta-
Link to make up a security system is
easy. In free-standing mode, simply
jumper the Cyber Laser to produce a
constant light output. By placing mir-
rors at various angles around your prop-
erty, you can create a difficult-to-avoid
beam grid. Place Quanta-Link at the end
of the beam path, where it will monitor
the laser energy for any break in conti-
nuity.

If you want to further tighten securi-
ty around the plice, connect the Cyber
Laser and Quanta-Link to your com-
puter and transmit data over the beam
path. Any interruption in the stream of
data will be immediately detected by
your program.

With a little imagination, you can
probably think of dozens of other appli-
cations for this sophisticated system. W

Nick Goss
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Software Review By Kevin Jolly | —

CheaperNet: An Inexpensive Way to Interconnect Two
PCs to Share Their Resources in a LAN-Like Environment

When you got that second computer,
all your PC troubles were over—or so
you thought. What you didn’t reckon on
were things like the file you need being
on a machine across the room, or the
game your kids want to play being
buried on your hard disk at a time when
you couldn’t interrupt the large spread-
sheet recalculation you’ve running to
strip it off and put it on your Kids’
machine. It’s at times like these that
you’re in the middle of a dilemma, but
not if you think CheaperNet.

CheaperNet sounds like something
that isn’t going to cost you much money,
which is exactly what it is. It’s a zero-
slot local-area network (LAN) system
you can implement without much capi-
tal outlay. This software-only LAN
allows you to connect two machines via
their serial or parallel ports, using inex-
pensive modular telephone cables. To
get the system up and running, you load
anetwork driver viayour CONFIG.SYS
file to provide access to services on
either machine, and you’re on the
CheaperNet.

Several commercial zero-slot LANs
are available. Artisoft puts out Lan-
tastic-Z, which is supplied free with
Dvorak’s Guide to Desktop Connec-
tivity ($54.95 retail). B.G. Micro in
Dallas has both the $25 Network, which
costs just that, and the Litrle Big LAN,
which sells for $75. Of course, share-
ware offerings are also available, like
the one PC SIG distributes under the
name U-Ner. EasyNet Systems has its
EasyNet ShareLan, which is the subject
of this review. You can obtain EasyNet
directly from the authors or download it
from America Online and a number of
other services.

Setting Up a EasyNet
Peer-to-peer zero-slot LAN systems all
work in much the same manner. They
load a network driver from the com-
mand line or through the CONFIG.SYS
file in your computer. A configuration
file provides mapping for remote drives,
printers and other DOS devices. The
network driver uses data from the CON-
FIG.SYS file to set up DOS redirection
to remote drives and devices.

Using the system is as easy as switch-

ing drive letters (or printer ports for prin-
ters). Programs that reside on the remote
system can be accessed, copied and
even run from the linked computer. At
the higher end, DOS file and record
locking is supported to allow network-
capable software to operate. This lets
multiple users access and run the same
programs at the same time.

EasyLan ShareLan is a typical zero-
slot LAN system. With it, you can inter-
connect two computers through their
serial ports, using a simple null-modem
cable. The network driver (actually a
sinall multitasking TSR) loads from the
command line and reads asimple ASCI1
configuration file that specifies the
disks and printers that are available on
the remote computer. Even though par-
allel-port connections may be much
faster, if you're like me, your parallel
ports have long since been monopo-
lized. Consequently, I’ll focus here on
serial connection.

The ShareLan connection is charac-
teristic of zero-slot LANs. [t uses a null-
modem connection between the serial
ports of two computers. ShareLan sup-
ports speeds up to 19,200 bps, which
isn’t super speedy, but it’s workable.

Since a simple null-modem cable
needs only three connections, modular
telephone cabling makes a good choice
for quick sctup and flexibility. Of
course, if you already have a null-
modem cable that will span the distance
between your two computers, you're
ahead of the game.

If you want to go modular, pick up a
couple of RJ-11 to 25- or nine-pin
adapters (Aliex makes several models
for $1.99, Part Numbers are given in the
Hardware Needed box at the end of this
review). The adapters snap apart, and
the insulation on the conductors from
the RJ-11 connector are color-coded
and finished off with male or female
pins. You select the type of connector
pins according to your needs.

The D-shell connector that hooks to
the serial port slips into the end of the
connector. You’ll notice that the con-
nections are numbered. For a nine-pin
to nine-pin null-modem cable, you con-
nect pin 7 straight through and reverse
the connections to pins 2 and 3.

To make your null-modem cable,
start with the first adapter by plugging
the red-insulated wire into the pin-7
location, the blue-insulated wire into the
pin-2 location and the green-insulated
wire into the pin-3 location. There’s
nothing magical about these insulation
colors, it’s just that 1 like the way they
look together.

On the second adapter, plug the red-
insulated wire into the pin-7 location,
the green-insulated wire into the pin-2
location and the blue-insulated wire into
the pin-3 location. If you have a nine-
to-25-pin connection, plug the red-insu-
lated wire into the pin-5 location on the
nine-pin connector and pin-7 location
on the 25-pin adapter. If the pins don’t
seat [ully, you can get a tool to seat them
for about $3, but it’s just as easy to gen-
tly grab the wire behind the connecter
pin with needle-nose pliers and push
straight down.

Now all you need is a six-conductor
modular phone cable. You can pick up
one of these for about $6 from any local
electronics store. Connect the adapters
to the serial ports on your two machines.
Then put plug in the phone cable, and
you’re connected!

Configuring ShareLan on your com-
puters is just as easy as making the hard-
ware connections. Just install the exe-
cutables in your root directory and
add the command DEVICE=NET-
DRIVE.SYS to your CONFIG.SYS
file. 1 set up bootable network floppy

Hardware Needed ';

All the hardware items you need to
make your null-modem cables for
setting up a ShareLan can be obtained
from Altex Electronics, 10731
Gulfdale, San Antonio, TX 7821¢;
tel.: 512-828-0503. The items you
need include:

Nine-pin female connector Part
No. MA9F-6TS

Nine-pin male connector Part No.
MA9M-6TS

25-pin female connector Part No.
MA25F-6TS

25-pin male connector Part No.
MA25M-6TS |
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Working With CheaperNet

Now that you’re on the CheaperNet, you
can do more than just share disk space and
toss files back and forth. With a couple of
inexpensive shareware programs, you can
use your CheaperNet to do unattended
backups and print piles of files.

Back Ups

That old 8088 taking up space in the corner
was the reason I got interested in zero-slot
LANS. A great use for this system is to do
unattended backups.

The excellent shareware compression
program ARJ from Robert Jung, is anexcel-
lent choice for backups (or use your favorite
compression program). ARJ provides a high
level of compression and allows you to
selectively retrieve individual files from
your archive as needed.

To back up your system, simply attach to
your backup machine through CheaperNet.
Since the attached drive is simply another
DOS device, all you need to do is create a
small batch file with the ARJ command line
as follows:

ARJ a F:BACKUP -r -a1 -b1 -i1 -js -jt
§IC:BACKUP.INX -WC:\ -m1

Note that everything shown above and later
should be on a single line.

Thisroutine will back upall changed files
on your C: drive to drive F: (drive C: on

your backup machine) and create an index
to the backed-up files (BACKUP.INX) on
your C: drive. The index is particularly
helpful when searching for files.
Recovering a file from the archive is a sim-
ple as connecting through the network and
using the extract command:

ARJ e F:BACKUP FILENAME.EXT -q

It can take several hours for a backup to
run, but you can expect compression ratios
of 70% to 80%. So it's possible to back up
almost 100M onto a 20M drive. I usually
run this at night and just leave my systems
up and running. It’s a lot nicer than flipping
floppies all day.

You never need a backup until you real-
ly need it, and using CheaperNet makes it
easy enough so that you’ll never need an
excuse for not backing up your data.

Print Server

When the crunch hits at my house, there
never seems to be enough time, hands or
printers to get the job done. But, with a
CheaperNet and Disk Spool 11, you can put
together a neat little print server that will
keep the jobs cranking out.

Print Spool Il is a full-featured print
spooler from Budget Software Co. Once
this TSR is installed on your machine, it
captures output to your printer and saves it

in a disk file. Printing (de-spooling) can
operate in the background while you con-
tinue working. Disk Spool Il also allows you
to turn off spooling and de-spooling—
either from the command line or from the
pop-up menu accessed through hot keys.

You can take advantage of this flexibili-
ty to pass your printer files over to a remote
computer, where they’ll be stored in a disk
tile and printed as needed.

Setup is simple. Run the Disk Spool 1
configuration program (SP2CFG), and set
up your spool file on your remote comput-
er (for example, E\SPOOL). On the remote
system, run the same configuration, but use
the local drive designation (for example,
C:A\SPOOL). Invoke Disk Spoo! Il on the
remote machine, and use the command-line
parameters or menu selections to turn off
spooling. On your main system invoke Disk
Spool 11, and turn off de-spooling.

Any printer output from your main sys-
tem will now be captured to a file on your
remote computer. With Disk Spool II run-
ning resident there (and using i’s memory
and resources), it will spool the files cap-
tured to the spool file to it’s local printer (or
a CheaperNet printer connected to your
main system).

If you have a lot of printing to do, this is
a great way to use all of your computing
resources and get the stuff out the door.

disks for both my machines so that I
wouldn’thave to fool around with swap-
ping AUTOEXEC.BAT and CON-
FIG.SYS files.

The last thing you need to do is set up
network configuration files for each
machine. These ASCII files set up drive
and printer mappings for the remote sys-
tem. They use DOS redirection to allow
you to designate a remote hard drive as,
say, drive G: and a remote printer as
LPT3, or whatever you want. Then all
you have to do is re-boot your comput-
er, and you’re up and running.

With the network system loaded, you
can change drive mappings on the fly,
using a handy utility included in the
ShareLan package. To use a drive on a
remole computer, you just use the
assigned drive letter. Another neat thing
you can do is assign a drive letter to a
drive and subdirectory.

On my son’s single-drive 8086 PC, |
assigned my GAMES subdirectory as
Drive D:. When he wants to play a quick
game, for example, he just types D:\ and
the games filename and hits Enter, and
oft he goes. Meanwhile, I can hammer

peacefully away at whatever I’ve been
doing on my PC.

Of course, youdo pay a memory over-
head for the drivers. Most systems take
up 30K to 60K of RAM space, but some
lower-end systems take much more.
ShareLan is a memory hog, stealing
almost 100K. Loading these drivers
high on an AT or later machine is essen-
tial for good performance. Once in-
stalled, though, these systems are rea-
sonably well-behaved. I’ve experienced
no problems accessing files on disks
compressed by SuperStor and RAM
disks on remote systems.

Up and Running

Running at 19,200 baud, accessing a
remote drive is noticeably slower with
a SharelLan system installed than
accessing a local drive. However, once
a program is up and running, you won’t
notice any decrease in performance.
Printer sharing is one of the best ways
to use these systems. A job can be start-
ed printing from a remote machine, and
you can keep plugging away on your PC
while it prints. Now this is multitasking!

CheaperNet is a quick, easy and—
best of all—cheap way to make the most
of your computer investment. If you’re
having family battles over who gets to
use the big computer or just want to grab
a pile of stuft from that machine sitting
across the room, CheaperNet is decid-
edly a great way to go.

You can download ShareLan from
America OnLine and many local BBS
systems or from: EayNet Systems, Inc.
4283 Village Centre Court, Mississ-
auga, Ontario L4Z 182 Canada; tel.:
416-273-6410. ]

ARJ, $35 shareware
Robert Jung
2606 Village Rd. West
Norwood, MA 02062
CIRCLE NO. 164 ON FREE INFORMATION CARD
Disk Spool 11, $34 shareware
Budget Software Co.
PO Box 12282
Aurora, CO 80012
CIRCLE NO. 165 ON FREE INFORMATION CARD
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Since its inception, many users have secn
Microsoft Windows as a way to give Intel-
based PCs the case of use and functionality
of the Macintosh computer. Indeed, from
time to time, it does seem as though
Windows will endow the PC not only with
the look-and-feel of the Mac, but aiso with
its class of applications. It’s these applica-
tions that really make the Mac what it is.
Now Windows—variations of which only
recently seemed on the verge of parity
with the Mac operating system—is back in
catch-up mode from way back. And the
prospects for making up the gap now seem
farther in the distance than at any time in
the last year or two.

It seems like only yesterday that
Microsoft Windows had made a major
advance in the race to catch the Macintosh.
[ was writing this column about Video for
Windows—with NT"s 32-bit architecture
looming right around the corner. Then
Windows for Workgroups debuted, and the
Microsolt-Intel solution made another gain
with a low-cost networking solution that’s
almost as simple to implement as
AppleTalk, and with hooks into corporate
departmental networks. It has simple
scheduling and email applications built
into it and lets applications use DDE
across a network, too. But something hap-
pened in San Francisco last week to weak-
en the impact of those advances.

At MacWorld, Apple introduced a num-
ber of new products, including one that
again pushed ahead the frontiers of desk-
top computing. To be sure, there were sev-
eral systems and peripherals, including
printers and a low-cost color scanner.
However, that wasn’t the source of the set-
back. Apple introduces new systems every
few months, and there were more fillers
for gaps in the product line at Moscone
than real advances in technology. The one
exception is a wonderful ergonomic key-
board that’s going to be widely imitated
(and probably, the subject of litigation).
Yet, it’s not surprising that Key Tronic
told me, at the show, that it’s already
working on its own ergonomic keyboard
designs, not only for the Mac but the PC as
well. PC hardware responds quickly—and
usually surpasses the Mac in raw process-
ing power and value.

The real news wasn’t hardware, but
software. Apple’s introduction of the

Insgzract
Soledttons

Run Microsoft Windews Applications
On Ay High Performance Macintosh

Insignia Solutions' SoftPC With Windows
lets you run PC applications on a Macin-
tosh computer.

ColorSync system extension puts the Mac
back. Back on top that is. It’s a color
matching system that brings third-party
peripheral vendors into sync with the oper-
ating system. Corrections for color temper-
atures, and allowances or conversions for
differences in device spectrums, are built
right into an extension that lets users
match the color on their screens with the
originals in their scanners and the outputs
in their printers or image setters. Today,
this is critically important to designers and
desktop publishers using their Mac for
color proofing and finished output.

ColorSync is not only a major improve-
ment, it’s an essential one for low-cost
color. Instead of depending on expensive
comps produced by experts, the color
requirements of average users will be satis-
fied on the desktop for a small fraction of
current production costs.

Tomorrow, in the world of pervasive
low-cost color, ColorSync will be impor-
tant to nearly everyone. It may even play a
part in enabling rapid penetration of color
technology and establishment of color
hardware as the basic desktop platiorm.

Hardware vendors are bringing the price
of color down at the same time multime-
dia, animation and desktop video are going
to make it essential. But most users are ill-
equipped to manage color without some
help from a smart computer. ColorSync

Apple’s Threat to Microsoft’s Windows and
Running Windows Software on a Mac

seems about as timely as QuickTime was
when it was first demonstrated at the
American Film Institute a year and a half
ago (both from the standpoint of pushing
the envelop on technology and of keeping
Microsoft's Windows from breathing down
Apple’s neck).

Affordable systems that support color
applications began to appear a couple of
years ago when the price of high-resolu-
tion color printers fell below $10.000—
and more recently, down to a few grand.
Inkjet technology like that in the Apple
Color Printer, unveiled at the show and
based on the 360-dpi Canon BJ820C
engine, is even more affordable. The new
printer lists for $2,349, yet handles stock
up to the 11" X 17" size favored by many
desktop publishers—especially for its abil-
ity to produce bleeds. (Apple even had a
product manager at the show who’s job it
was to push printers into the Intel-based
market. He was showing them with a
Compag computer.)

Microtek’s 600-dpi color scanners made
another breakthrough when they dropped
to about $1,500 a while back, and many
others have followed suit. Apple’s new
Color OneScanner’s 600-dpi resolution is
only interpolated, but it will list for $1,349
when it ships in February.

First-class portable color is also within
reach of many more users than it was just a
few months ago. Active-matrix color
portables like the NEC UltraLite SL/25C
notebook I reviewed here last year contin-
ue to drop in price (thanks in part to the
large market created for them by Windows
applications).

If ColorSync-like technology is the
“glue” that will make it feasible for the
uninitiated to use all this cheap color hard-
ware successfully, then Windows will have
to have it, too. How long will it take for
Windows 1o develop something of the sort?
One possibility is that the difference
between the Windows and Mac markets
will make it very difficult for Microsoft (or
Novell, IBM or anyone else) to coordinate
a similar effort among vendors. After all,
goes this logic, PC hardware choices are
more like a democracy, and the Mac’s
more like a feudal state.

All Mac systems come from the citadel,
and third-party vendors are like a sur-
rounding peasant community under the
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watchful eye of the duke. On the other
hand, there are many standards bodies for
the PC, but nobody’s really overseeing
development of products. The assumption
is that it’s easier for Apple to control ven-
dor participation in a scenario like this that
requires cooperation.

Can Microsoft orchestrate a de-facto
standard like ColorSync by building it into
Windows or an operating system? It seems
to me, Microsoft is as prepared as anyone
to provide regal guidance. (“Does his
majesty Bill dumps on his competitors?”
might be the rhetorical response to replace
the one about a bear in the forest.)
Windows applications should be able to
provide the same level of control over
color as the Mac. But unless Microsoft
already has something in the works, it will
probably take a couple of years before
something like ColorSvnc for Windows is
ready, and that’s a long time during which
Apple will be working on the next strategy
to keep the Mac system competitive.

More Goodies

What are some ol the other things on the
horizon for GUI interfuces? Actually,
Apple is alrecady working on several strate-
gies scheduled for release this year. One is
QuickDraw GX, an extension that will
among other things, let users share color
documents across various Mac platforms,
A major benefit ot QuickDraw GX is that
it won’t require any particular resolution
for display or output. Another benefit is
casier and more versatile document for-
matting with uniformm  page-definition
guidelines that make it easier to transfer
formatted information between applica-
tions in color.

The PC will have to provide this capa-
bility it its applications are (o remain comn-
petitive with those on the Mac. It’s the
next obvious step in document portability
after the recently introduced font technolo-
gy that lets you maintain your layout

across machines. Windows is the most
likely software platform for providing this
extension on the PC.

Another technology promised for 1993
is AppleScript, an integrated scripting sys-
tem that will automate routine tasks, and
“seamlessly” integrate the functionality of
several off-the-shelf applications into
“powerful custom solutions.” This is
exactly the solution I heard Microsoft’s
Mike Maples promise in Los Angeles—on
the day Windows 3.0 was announced. Let
me see. What year was that? 19577 19637
It’s been a while, but all we have for
Windows is DDE and OLE, without the
scripting glue to put the pieces together.
The Macro Recorder is still a bad joke.

It Apple delivers on its promise,
Microsoft will certainly have to respond
more quickly than it so far has seemed
wont to do. This will unquestionably be
good news to Windows users who don’t
want to code Visual BASIC or become
locked into the macro systems in Microsoft
applications. This capability belongs in the
operating system, not in the applications
that can serve to lock users into more
monolithic Microsott solutions and further
exclude other vendors from the market.

Cupertino also plans to deliver the Apple
Open  Colluboration  Envirommeni, or
AOCE. this year. This extension will pro-
vide a secure platform for integrating elec-
tronic communications including  fax,
voice mail, telephony, electronic mail,
directories and agents. Among its benefits
will be @ means to interoperate with a large
number of communications standards:
X.400. SMTP, MHS. PROI'S, ALL-IN-I
and others.

If Microsolt doesn’t deliver systems and
environments that can match, if not ex-
ceed, Apple’s ofterings, will Windows
users have an alternative? Would T ask if |
didn’t have an answer? One alternative
would be to move to the Mag, taking your
Windows applications and data with you.

/
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SoftPC with Windows

Insignia, a leader in DOS-emulation tech-
nology, developed the OEM emulations
used in popular Unix operating systems
and its own branded software for the Mac.
SoftPC with Windows is the latest incarna-
tion of the Mac software. As its name
implies. it runs Microsoft Windows soft-
ware on the Mac. In fact, it includes MS
Windows (Version 3.1) in the product.

The program emulates an Intel 80280
processor with an AT ROM BIOS and
MS-DOS 5.0. It supports both real and
protected modes. Applications can run
CGA, EGA or VGA video. Up to two seri-
al ports (COM I and COM2) and one print-
er port (LPTI) are supported. The Mac
keyboard can be used to enter all charac-
ters on a 101-key AT-style keybourd. And
with the addition of Insignia’s SoftNode,
you can access Novell Netware,

Once you install SoftPC with Windows,
you're ready to run MS Windows applica-
tions, even format a hard disk for Windows
files, il desired. Since SoftPC is a Mac
application, you can run MS-DOS and
Windows alongside Mac applications and
even cut and paste from them to the Mac
applications. (When you switch to a Mac
application, text cut from a Windows appli-
cation is automatically converted to the
proper format for a paste.)

SoftPC can use a Mac SuperDrive to
read either 720K or [.44M PC diskettes,
and it can use a Mac CD-ROM drive 1o
read PC CD-ROMs in either High Sierra
or 1SO 9660 format. The program can use
a Mac’s math coprocessor (0 emulate an
Intel 80287 floating-point unit. Both
expanded and extended memory are sup-
ported as well.

The drawback to SoftPC witli Windows
is the drawback you experience with any
emulation: overhead. The hard-disk re-
quirement is 16.5M minimum (but 18M
minimum for a default installation). This
is not 100 bad, but your puny 80286 emula-
tion will also require a Quadra-class 68040
processor and at least 8M of RAM memo-
ry (16M is recommended).

OKkay. SoftPC isn’t realistically going to
let anyone switch to the Mac and run all
his Windows applications on it. But if you
live in a dual-platform environment, as
more and more of us do, it can come in
handy in a pinch. Whether it’s 1o run an
occasional Windows application, access
Nenware from the Mac with a Windows
interface, or merely to transfer data
between applications on the two platforms,
SoftPC is a pretty nifty piece of soltware.
And, who knows, maybe on the right hard-
ware—some  future super Mac—just
maybe we really could band together 10
threaten Bill with mass defection if he
doesn’t deliver technology equal to the
Mac. Yceah. Keep dreaming. |
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With 3-volt microcontrollers on the
scene, can 3-volt peripherals be far be-
hind? The answer to this burning question
is, apparently not, as a company called
WSI demonstrates with its products.

Three-Volt Microcontrolier
Peripherals

WS1 (47280 Kato Road, Fremont, CA
94538) has a PSD3XXL family of low-
voltage, single-chip, field-programmable
microcontroller peripheral ICs. Developed
to meet the low power requirements of
such battery-operated end-use products as
laptop and palmtop computers, medical
instrumentation, cellular phones, hard-disk
drives and portable test and measurement
devices, the six-member PSD3XXL family
operates at between 3 and 5.5 volts, has an
operating current as low as 1.0 mA and a
standby current rated at 0.5 pHA.

Like their 5-volt PSD3XX counterparts,
these PSD3XXL devices integrate a vari-
ety of system elements, including a user-
configurable microcontroller interface that
enables operation with any eight- or 16-bit
microcontroller; two programmable logic

devices used for address decoding and sys-
teni control; a four-bit page register: 16K
bits of SRAM; and 256K to 1M bit of
EPROM. The PSD3XXL total access time
of 250 ns matches or exceeds the require-
ments of the majority of low-voltage mi-
crocontrollers.

WSI also offers « CMISER feature that
saves additional power by turning oft half
of the EPROM and SRAM arrays that
aren’t accessed.

The two programmable logic arrays of
the PSD3XXL operate as programmable
address decoders (PADs). Combined. they
have up to 18 inputs and 24 outputs and
can implement 40 product terms based on
address inputs, control signals and/or chip-
select inputs. The PADs are field program-
mable and can map IO and memory to any
location in the microcontroller. The result
is that any microcontroller can be used,
regardless of its boot-up location or memo-
ry mapping scheme.

Another feature of the PSD3XXL is its
ability to reconstruct microcontroller ports
taken by external devices. Usually, once
microcontroller ports have been committed

Three-Volt Microcontroller Peripherals,
Debut of RoboClock and a Collection of
Smart-Card ICs

to external devices, they’re no longer
available, and additional ports must be ex-
ternally constructed from latches, de-
coders, bus controllers, etc. By recon-
structing the microcontroller ports, the
PSD3XXL eliminates the need for external
devices and provides system control capa-
bility to the microcontroller.

PSD3XXLs have 19 individually con-
figurable 1/O pins, which let the designer
utilize I/O in the most-efticient way. Some
pins can be configured as inputs, some as
outputs, some as inputs/outputs, some as
high current drivers, etc.

The PSD3XXL integrates and elimi
nates up to 11 chips (Fig. 1) and 6 sq. in.
of the board space required by a discrete
solution. Thus, engineers can design prod-
ucts that are smaller and lighter.

One 3-volt PSD3XXL eliminates the
need for any non-3-volt parts in the core
microcontroller-peripheral portion of the
design. Designers needn’t worry about
mixed-voltage designs or designs that must
operate at the voltage of the worst-case
component.

Because all PSD3XXL devices are pin-

3 VOLT PSD3XXL FIELD-PROGRAMMABLE
MICROCONTROLLER PERIPHERALS
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Fig. 1. WSI's PSD3XXL microcontroller peripheral integrates and eliminates up to 11 chips and 6 sq. in. of the board space required by a dis-
crete solution.

Say You Saw It In ComputerCraft April 1993 /| COMPUTERCRAFT / 75

www americanradiohistorv com



BoardMaker
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DOS IN ROM!

Tired of waiting for the
Prompt? Speed up with an
MVS ROM Drive. Boot
instantly!  Also used for
Diskless Workstations and
Embedded control. Easy
to install half-size card.

64k $75
360k $150 $75
1.44m S195

PROM Programmer $95

MerrimackValieySystems )
Box 850 Moerrimack
Phone: (508) 792 9507
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compatible, as program code size changes,
the designer simply can migrate 1o the next
part in the line-up and implement new,
more-competitive product features.

The PSD3XXL family is available in
three package types: 44-pin plastic and
ceramic leaded chip carriers and a 52-pin
plastic quad flat package. All three are sur-
face-mount varieties and result in a pack-
age footprint as small as 0.48 sq. in.
PSD3XXL prices start at $7 in quantities
of 10,000 and up.

RoboClock Debuts

Cypress Semiconductor (3902 N. First St.,
San Jose, CA 95134) has a highly pro-
grammable, very-high-resolution clock
chip that corrects timing problems (or
skew) that plague newly designed high-
performance systems and boards.

Internally code named “RoboClock,” the
BiCMOS CY7B991 and CY7B992 pro-
grammable-skew clock buffers feature eight
outputs, selectable to 26.000 timing config-
urations, at system speeds of 15 MHz to 80
MHz. Skew can be tested and guaranteed to
500 ps, which offers a very high level of
accuracy in controlling clock skew. Skew
between the devices’ outputs can be pro-
grammed in increments as small as 700 ps,
offering a high degree of timing control and
flexibility. This degree of skew control
enables designers of high-performance sys-
tems to correct easily. quickly and without
redesign a far wider range of timing prob-
lems than was previously possible.

Implemented in Cypress’s 0.8-micron
BiCMOS process, the CY7B991/2 feature
four pairs of outputs, each pair individual-
ly programmable. All cight outputs are
able to drive 50-ohm terminated transmis-
sion lines. The CY7B991 provides TTL
logic levels; the CY7B992 delivers CMOS
logic levels.

Users can select skew between outputs
to 18 ns in increments from 700 ps to 1.5
ns. All outputs are matched to each other
within 250 ps typical (500 ps tested and
guaranteed). Outputs in a pair are matched
to each other within 100 ps typical (250 ps
tested and guaranteed).

The CY7BY91/2 can operate in several
functional modes to solve various clock
distribution problems in system design:

* a zero-skew/zero-propagation-delay clock
buffer, to torm the basis of a low-skew
clock distribution tree;

* a programmable-skew clock buffer. 1o
equalize skew between metal traces of dif-
ferent lengths or compensate for devices
with difterent setup and hold times;

* a4 025X or (.5X clock divider and 4X
and 2X clock multiplier to divide down
high-frequency clocks for distribution at a
lower frequency to reduce crosstalk and
emi and then multiply them to their origi-
nal frequencices for use at their destination;

Joseph Desposito

* a clock inverter, for systems that mix
parts that use rising- and falling-edge
clocks or for systems that contain parts that
use different phases of the system clock;

* a multi-function clock driver, to imple-
ment several modes simultaneously.

The CY7B991/2 attain the extremely
precise time increments that control output
edge placement through use of a propri-
etary architecture based on a variable-fre-
quency distributed-phase oscillator. The
design, which employs controllable stage
delays, yields a granularity of 700 ps, per-
formance cquivalent to a 1.3-GHz internal
clock. This effective frequency level
enables these devices to deliver a very
high resolution of clock-edge adjustment
between outputs.

Both the CY7B991 and CY7BY92 are
available in 32-pin PLCC and LCC pack-
ages. They’re priced at $19.45 each in
100-unit quantities.

ICs For Smart Cards

Atmel Corp. (2125 O’Nel Dr., San Jose,
CA 95131) has a collection of IC products
for use in both contact and contact-less
smart cards, electronic keys, ID tags and
other portable, secure products. In general,
smart cards and smart-card ICs can be cat-
egorized into small memory, large memory
and microcontrollers. Depending on the
application, these smart cards use either a
contact or a contact-less interface.

Atmel has three product families, which
include: AT24CXX and AT93CXX 1K 1o
i6K serial EEPROMs (two- and three-
wire); AT885C200 2K EEPROM with
gate array; and r-f ID ASICs (application-
specific ICs) that combine analog, digital
and nonvolatile memory technologies.

Atmel’s scrial EEPROMs are suitable
for a variety of smart-card applications,
including instrument and equipment per-
sonalization, factory automation, mainte-
nance records and portable and/or personal
databases (such as medical records and
passport information).

Atmel offers a wide variety of serial
EEPROMs. It has devices in 1.8-, 2.5-
2.7- and 5-volt versions. Capacity ranges
from 1K (128 X 8) to 16K (2,048 X 8).
All of the serial memories are manutac-
tured using low-power CMOS technology
and feature an internal high-voltage pump
for single-voltage supply operation. This
high-voltage process also allows the inte-
gration of a radio-frequency (r-f) interface
using Atmel’s nonvolatile, mixed-signal
ASIC design capability for contact-less
smart cards, tags or keys.

All Atmel serial EEPROMSs are guaran-
teed to 100,000 write/erase cycles and 100
years of data retention. This level of relia-
bility results in fewer field failures and
improved performance for card manufac-
turers and system integrators.

www americanradiohistorv com

Say You Saw It In ComputerCraft



Serial EEPROMs are used in smart
cards for identifying, counting or storing
portable data. Both the two- and three-wire
devices support the ISO/IEC 7816-3 syn-
chronous protocol and are available in
wafer, die or standard packages. The
1,000-piece price for the 5-volt AT24C04
1s 78 cents.

The AT88SC20() combines 2K of serial
EEPROMs with 800 usable gates of
CMOS logic on a single chip. This device
can be personalized to meet specific secu-
rity and interface requirements for low-
power and/or space-constrained applica-
tions, such as smart cards, electronic keys,
ID tags and other portable and personal
databases.

The monolithic AT88SC200s are manu-
factured using low-power CMOS technol-
ogy and are capable of low-power 3-volt
operation. Like the serial EEPROMs, the
device also features an internal high-volt-
age pump for single-voltage supply opera-
tion. This low-power/high-voltage process
also allows integration of an r-f interface
for contact-less smart card, key and tag
applications.

Many low-power portable applications
require a nonvolatile memory and a small
amount of glue logic to interface the mem-
ory to the rest of the system. For applica-
tions that must have a single-chip solution
for security reasons or to meet space limi-
tations, the AT88SC200 is a perfect fit. It
contains 2,048 bits of serial EEPROM that
can be segmented into protected memory
zones. Five EEPROM fuses are available
for memory-zone protection and additional
device sccurity.

The 800 usable logic gates can easily be
personalized to create a user-defined inter-
face, a proprietary security scheme, or
some other product-specific differentiator
that makes this device unique in the mar-
ketplace. The customer defines the design
using a schematic, product specification or
compatible netlist and delivers this defini-
tion to Atmel. Atmel then performs the
schematic capture, simulation and physical
design of the device and delivers a desig-
nated number of design-verification sam-
ples to the customer. This entire process
takes four to six weeks.

The AT88SC200 contains eight pads,
including power, ground, clock, reset and
four user-defined signals. The device oper-
ates over a —40° to 80° C temperature
range and is available in water, die and
standard packages. The non-recurring
engineering cost is $20 each for 1,000
units, with a compatible netlist. Production
pricing is $1.20 for 100,000 units. Avail-
ability is four to six weeks upon receipt of
gate array design.

Atmel’s  nonvolatile, mixed-signal
ASICs are specifically targeted for the
contact-less r-f ID marketplace. These r-f
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ID ASICs combine nonvolatile memory,
digital logic and analog circuitry on a sin-
gle chip to mect the requirements of non-
volatile data storage and retrieval products.
These monolithic devices can be packaged
in contact-less smart cards and electronic
keys, tokens and tags for monetary value
applications. Applications include road
tolls, parking, mass transit, ID tags, and
vending machines.

Awmel is currently designing and manu-
facturing nonvolatile, mixed-signal ASICs
that cover a variety of modulation tech-
niques and operating frequencies and
ranges for a variety of applications, includ-
ing animal 1D tags, equipment and tool ID
tags, machinery maintenance tags and
automotive and home security sensors.

A unique silicon design capability
allows customers to design monolithic r-f
ASICs with the option of eliminating
external components (batteries and capaci-

tors). Depending on application, the ASICs
can interface with an external coil or use a
relatively new “‘coil-on-chip” technology
for power-supply generation and data
reception and transmission.

Atmel’s r-f ID ASICs are comprised of
three distinct components: nonvolatile
memory, digital logic and analog circuitry.
Nonvolatile memory is available in EE-
PROM or flash form, in densities ranging
from 16K to 64K bits. Analog cells
designed specifically for r-t ID applica-
tions include a voltage rectifier, voltage
amplifier, bandgap voltage reference, volt-
age-controlled oscillator and phase-locked
loop. Also available are logic macrocells
specifically designed tor r-f ID applica-
tions, as well as an 80C3 1 microcontroller
cell for the high-end r-f ID market. Atmel
accepts r-f ID and other nonvolatile,
mixed-signal designs as either turnkey or
customer-owned tooling designs.

MOVING?
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New Line Of UPSes

Kensington Microwave Ltd. has
a new line of UPSes called the
Power Backer Plus line. It re-
places its earlier line. The new
line includes 300-, 450-, 600-
and 800-VA models that pro-
vide continuous backup power
to computer systems in the
event of a power failure. Each
offers a unique front-panel dis-
play that helps you monitor the
flow of power to the computer.
During a power outage, Power
Backer Plus instantly switches
to an internal battery to provide
standby power in less than 3
ms. It sounds an alarm that
alerts you to a power failure
and simultaneously displays
current power condition status
on the front panel.

Power Backer Plus UPSes
are microprocessor-driven to
ensure efficient control and
monitoring of power tlow and
UPS status. As a result, the unit
always displays its current sta-
tus on its front-panel display.
Each unit is backed by a two-
year warranty and up to
$25,000 in equipment protec-
tion. $350/$450/$650/$850. Ken-
sington, 2855 Campus Dr., San
Mateo, CA 94403, tel.: 800-535-
4242; fux: 415-572-9675.

CIRCLE NO. 16 ON FREE CARD

Instant Printed
Circuit Boards

Toner Transfer Systems from
DynaArt Designs makes instant
printed-circuit boards and can
also be used for any number of
other applications. It tukes only
3 minutes to make a pc board
or other application with a lascr
printer or high-quality photo-
copier. You print directly onto
the Toner Transfer paper and
then iron the image directly
onto the copper cladding of a
pc blank for 2 minutes. After
this, you soak the board in
water for 1 minute and slide the
paper off, leaving behind the
etch-resistant toner pattern. The
final step is to etch the pc blank
by conventional means. $15 for
five sheets. DvnaArt Designs,
3535 Stillmeadow Lane. Lan-
caster, CA 93536, tel.: 805-
943-4746.
CIRCLE NO. 19 ON FREE CARD

What's New!

New CAD
Printer Program

VeriPlot from Waterloo
Intelligent Technologies reads
Gerber data files (printed-cir-
cuit-board  files created by
almost all auto-routing pack-
ages) and outputs PostScript
files directly to a printer, plot-
ter or phototypesetter, or (o an
encapsulated PostScript file.
The program brings accuracy,
speed and plot options to pack-
ages that have some print capa-
bilities. There’s no limit to file
length or board size. You can
easily and quickly edit line and
pad apertures. Any number of
wheels are allowed, and boards
can be rotated, flipped, scaled,
tiled, stretched, colored and
plotted negative or positive.
VeriPlor is available with 24,
120, 600 and 1,000 apertures.
From $335. Waterloo Intel-
ligent Technologies, 279 Weber
St. N., Waterloo, ONT, Canada
N2J 3HS8; tel.: 519-884-4356;
Jfux: 519-884-0315.

CIRCLE NO. 18 ON FREE CARD

Neural Networks
For 1-2-3
Talon’s @BRAIN Neural Net-
work Development System for
embedding neural networks in
Lotus /-2-3 worksheets brings
advanced decision-making cap-
abilities within the grasp of
anyone who is familiar with the
popular  /-2-3  spreadsheet.
Neural networks “learn” how
to solve problems by example.
Talon has increased the “1Q” of
neural networks with a new,
patent-pending learning met-
hod that produces an optimal
neural network quickly and
reliably. You point to example
data in a /-2-3 worksheet, and
@BRAIN produces a neural
network you can use directly in
any worksheet calculation.
@BRAIN is seamlessly inte-
grated into /-2-3, models com-
plex data relationships beyond
linear regression, finds hidden
relationships in noisy data.
makes predictions, decisions
and estimates and develops

neural networks painlessly.
$495.  Talon  Development
Corp., PO Box 11069,
Milwaukee, WI 53211-0069;

tel.: 414-962-7246; fax: 414-
962-5516.

CIRCLE NQO. 20 ON FREE CARD

Data-Acquisition
Kit

Leader's Model 300-PC Data
Acquisition Kit offers a total
system solution for uploading
and downloading waveforms
and data between the memory
card used with the Model 300
and a personal computer. The
software enables computer
control of stored waveforms.
You can use waveform data
for processing. analysis and
statistics and incorporate it
mto  word-processing  and
spreadsheet reports. You can

output waveform and data-log-
ger information in ASCII for-
mat for data filing. The printer
output function is supported
with the MS-DOS graphics
command. You can transfer to
the memory card previously
stored data for tield compari-
son of reference data with data
measured on-site. The kit is
compatible with AT/compati-
bles running MS-DOS 3.1 or
later. $600. Leader Instru-
ments Corp., 380 Oser Ave.,
Hauppauge, NY 11788; tel.:
516-231-6900.
CIRCLE NO. 21 ON FREE CARD

Replacement
CMOS Battery

Clovis Point’s C-Life! is a per-
manent replacement  CMOS
backup battery. Unlike lithium
and alkaline primary batteries
that must be replaced every

N\

Ly !
AT

year or two, C-Life! is claimed
to have a useful life that
exceeds [0 years. C-Life! con-
tains an Ni-Cd power pack and
a special charging circuit tai-
lored to the Ni-Cd characteris-
tics. This prevents the cells
from being subjected to lite-
shortening process of over-
charging, while maintaining the
optimum charge level when
power is applied.

The cells are also protected
against sudden discharge that
could cause cell damage, over-
heating and case rupture. C-
Life! derives its charging cur-
rent from a disk-drive power
output cable. Nominal output is
4.25 volts. With a CMOS drain
of 40 10 50 pA, C-Life! will
provide continuous backup
power for one year. To main-
tain the CMOS indefinitely, the
computer must be turned on for
a total of 24 hours within a 12
month  period. $25. Clovis
Point, 215 Main St., Rochester,

VT 05767.

CIRCLE NQO. 22 ON FRIEE CARD

Facelift 2.0 For
WordPerfect

Bitstream’s  Fuacelift Version
2.0 font-scaling utility for
WordPerfect 5.1/5.0 (and most
other WordPerfect DOS pro-
grams) features 10 additional
Bitstream typetaces (26 total),
faster printing speeds, the abili-
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They're fun! They're informative!
They're the "Video ElImer" who's always there to help!

Introducing an ALL NEW series of Videos about Amateur Radio.

Let the experts show you how it's done

Three-time Emmy Award winning Producer Richard Moseson, NW2L, has pulled out all the stops to
create the most exciting and entertaining video series ever about Amateur Radio. Four "Getting
Started" videos cover individual subjects for the newcomer to Amateur Radio, as well as the oldtimer
who's branching out into something new.

» Getting Started In Ham Radio walks the viewer through setting up the first station, including the anten-
na, and gets you on the air.

¢ Getting Started in Amateur Satellites guides the satellite newcomer through the equipment, the tech-
niques, and the jargon of satellite communications.

* Getting Started In Packet Radio shows you how to set up the necessary equipment and actually get
on the air on Packet. No theory . . . just the nuts and bolts of how to do it.

* Getting Started In DXing shows the DX'ers station, and how to root out and work the rare DX. Top
DXers share their tips and techniques to help you hold your own with the "Big Guns."

Available at your favorite Amateur Radio dealer or by mail, phone or fax from CQ Communications.

Yes, please send me videos at $19.95 each:
Getting Started In: [J Ham Radio J Amateur Satellites
[ Packet Radio 0 DXing

Name Call
Address

City State Zip
Send only $19.95 each ,plus $3.50 shipping and handling (First Class Mail in USA and possessions/ $7.00 for overseas shipment).

All videos are available only in VHS NTSC format.

Exp Date:

[ Check O Money Order I MasterCard I VISA O AMEX

Mail your order to:

CQ Productions . . . A division of CQ Communications, Inc.
76 North Broadway, Hicksville, NY 11801 Telephone 516 681-2922; FAX 516 681-2926

www americanradiohistorv com



ty to add shadows and fill pat-
terns to outline typefaces, sup-
port for color printing and
enhanced network support.
FaceLift Version 2.0 provides
support for H-P LaserJet 4
printers with 600-dpi resolu-
tion. $99. Bitstream, 215 First
St., Cambridge, MA 02142-
1270; tel.: 617-497-6222; fux:
617-868-4732.
CIRCLE NO. 23 ON FREE CARD

Bus Protectors

Electronic Specialists’ expand-
ing product line now includes
industrial-grade RS-232, RS-
422 and RS-485 computer bus
protection. KleenLine Security
models are available with any
combination of connectors/pins
to accommodate diverse re-
quirements. Intended for sup-
pression of electrical or light-
ning-induced spikes often found
on longer bus lines, these data-

to design professional reports
and presentations, jazz up
newsletters and add flar to any
document. You can easily re-
size vector images, re-color or
otherwise modify them without
losing their visual integrity.
Each volume contains 50 to 60
images and can be used with
most popular  DOS/Windows
programs with graphics capa-
bilities. Every volume comes
with both 3!/2" and 574" high-
density floppy disks and a con-
venient pictorial guide. $20 per
volume. Masterclips, Inc.,
520! Ravenswood Rd., Ste.
111, Fr.  Lauderdale, FL
33312, tel.: 800-292-2457; fax:
305-967-9452.
CIRCLE NO. 25 ON FREE CARD

What's New!

protection systems employ the
latest  high-speed/high-current
suppression techniques. Isolat-
ed ground suppression is em-
ployed to shield equipment
from damage caused by mas-
sive lightning-discharge cur-
rents flowing between local
and remote grounds. Rfii filter-
ing is also available. From $53.
Electronic Specialists, Inc., 171
S. Main St., Nutick, MA 01760;
tel.: 800-225-4876;fux  508-
653-0268.

CIRCLE NO. 24 ON FREE CARD

Clipart

The Series from Masterclips
consists of 24 subject-specific
collections of artist-drawn elec-
tronic clipart. These collections
are said to combine sophisticat-
ed and versatile full-color orig-
inal art in a vector-graphics
format. The Series can be used

Custom Keypads

KPAD from Advanced Design
Solutions is a driver/program-
mer access kit for creating cus-
tom keypads. It consisting of a
TSR that contains a matrix
keypad debouncer. scan-code
definition array, result destina-
tion arbitrator and user high-
level interfuce, which allows
defining scan codes and shift
states for each key. A wide
variety of keypad geometries is
possible, using a PIO board or
the printer port for 1/0 opera-
tions. The programmer can
define keys dynamically, in-
cluding a second “shift” status.

KPAD features flexible sys-
tem configuration that allows
the hardware to be located any-
where in the PC’s 1/O space.
Multiple drivers are installable
for massive keypad require-
ments—over 1,000 keys are al-
lowed. Keypads are software-
lockable. Keystrokes can be
routed to DOS or a private
butfer. Receiving functions
allow you to get characters
from specified buffer, check
buffer status, poke keys into
the buffer and more.

You can program KPAD to
launch a specified TSR auto-
matically from a keypress with-
out intervention {rom the pro-
gram. It supports virtually any
C compiler. Evaluation Kkit,
$299. Advanced Design Solu-
tions, 1920 Moores Mill Rd.,
Atlanta, GA 30318; tel.. 404-
352-4788; fux: 404-355-1763.

CIRCLENO. 26 ON FREE CARD

Single-Board
Computer

Allen Systems’® MP-11 is a sin-
gle-board computer is designed
for process control applications
and is based on the 16-MHz
68HC11F1 microcontroller, Mo-

»
E
-
-
o

torola’s latest generation of
eight-bit microcontrollers. MP-
11 measures 4.5" X 5.5", sup-
ports up to 31.5K EPROM
(socketed for additional 8K of
EEPROM) and 27K of SRAM,
has up to three parallel ports,
has three on-board UARTS
(two are RS-232C buffered)
and accepts an optional analog
daughterboard with four chan-
nels of 12-bit A/D conversion
and two channels of 12-bit D/A
conversion. Power require-
ments are +5 V at 125 mA.

1/0 operation is through a 2
X 20 header connector and two
five-pin connectors for the seri-
al ports. The two paralle! ports
of the 88C681 and its serial
Port B lines are brought out
(unbuffered) to a 2 X 10 pint
header. A 2 X 20 pin header is
available for adding custom
user circuitry, or as a connec-
tion point for the optional
Analog Daughterboard. $300.
Allen Svystems, 2346 Brandon
Rd., Columbus, OH 4322]:
tel.: 614-488-7122.

CIRCLE NO. 27 ON FREL CARD

radio from anywhere in the
world via the tone pad of a
telephone. It can control the
frequency, mode, band, scan
memories and operate in split
mode. HamLink features a syn-
thesized voice to announce fre-
quency and mode, and it can
coexist with an answering
machine. $269. Amateur Radio
Engineering, Inc., PO Box 169,
Redmond, WA 98073, tel.: 206-
882-2837.

CIRCLE NO. 28 ON FREF. CARD

Amateur Radio
Controller

HamLink tfrom Amateur Radio
Engineering is an interface that
goes between the computer
port of a modern transceiver or
receiver and telephone line.
With it, you can control the

Data-Acquisition
System

Extech’s new Data Acquisition
System includes a multimeter
with built-in RS-232 serial port
and connects to any MS-DOS
computer. It display voltage,
current and resistance measure-
ments directly on a computer

screen. Data-acquisition soft-
ware enables recordings to be
displayed as data or in graph
form and saved as a graphic or
ASCII file. Optional adapters
allow the system to monitor
ac/dc clamp-on current, air

flow, humidity, light level,
temperature or rpm. $199.
Extech Instruments Corp., 335
Bear Hill Rd., Waltham, MA
02154; tel.: 617-890-7440; fux:

617-890-7864.
CIRCLE NO. 29 ON FREE CARD

Windows PKZip
Utility

Drag ‘N’ Drop [For PKZip
from Spiffy Software uses
Windows 3.1’s drag-and-drop
capability to provide a conve-
nient interface to the popular
DOS-based PKZip compres-
sion utility. It eliminates the
need to shell out to a DOS
command line to zip and unzip
files. You can drag one file or
a group of files directly from
the Windows File Manager and
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drop it on a custom animated
icon that looks like a zipper.
The file(s) automatically com-
press/uncompress as needed,
with the zipper icon opening or
closing according to the choice
selected. You place files to be
zipped in a default temporary
.zip file. Optionally, you can
override this placement by
specitying another filename and
directory from the dialog box.

When you drop a .zip file on
the icon, you're prompted by a
dialog box that shows the con-
tents of the .zip file. You can
then select which items in the
file to uncompress and in which
directory to place them. $24.95.
Spiffv Software, Universiry Ave.
Ste. 1511, 4900 25 Ave. NE
#2006, Seattle, WA 98105, tel.:
206-521-3750; fax: 206-525-
8309.

CIRCLE NO. 3 ON FREE CARD

routes. Each place on the map
can be displayed with a custom
token, along with up to 100
lines of text and scanned
images. The new Point Files
mark the locations of many
cities, schools, airports, hospi-
tals, churches, cemeteries, land
features, water features, mines,
old fields and more. $20 per
county. Klvnas Engineering,
PO Box 499, Simi Vallev, CA
93062-0499; 1el.:  805-529-
1717, fux: 805-583-1457.

CIRCLY¥ NO. 32 ON I'REE CARD

Casual Windows
Programming

GFA’s BASIC QB For Win-
dows allows casual program-
mers to write programs for
Windows and to port Quick-
Basic programs to Windows. It
features context-sensitive on-
line help, an editor that can cut
and paste example code into a
program, more than 800 com-
mands, advanced graphics li-
brary, advanced math functions
for statistics and trigonometry,
direct COM port access and
arrays up to 20M. There’s an
optional dBASE engine for
working with .dbf files. $99.
GFA Software Technologies,
Inc., 27 Congress St., Salem,
MA 01970; tel.. 800-766-6432;
Sux: 508-744-8041.

CIRCLE NO. 31 ON FREE CARD

Computerized
Street Maps

Klynas Engineering’s Streets
On A Disk Point Files is a new
serics of map overlays that are
now included with all Streets
On A Disk county maps.
Designed for business and per-
sonal use, Streets’ main pro-
gram displays detailed road
maps (of any county in the US)
on a personal computer. Streets
can show mailing lists and
sales territories and even auto-
matically  generate  travel

New CAD Version
Version 6.0 of DesignCAD 2D
from ASBC features 54 new
commands, 79 new options and
a host of other changes, includ-
ing more colors, layers. curve
types, dimensioning features,
improved groupings and pro-
gramniing funetions. It boasts
an improved (CUA-like) user
interface, making command
selection easier than cver
before. An improved on-line
manual allows you to retrieve
mformation about any com-
mand directly onto the screen,
minimizing seurches through
the reference nianual.

Version 6 is three to five
times faster than previous ver-
sions. Its new DOS Shell com-
mand allows you to temporari-
ly exit Design CAD, perform
DOS tunctions and return, sav-
ing valuable time. DesignCAD
2D Version 6.0 is compatible
with hundreds of printers, plot-
ters, digitizers and mice.
Requirements are an IBM/com-
patible with 1M of expanded
RAM and hard disk. $349.
American Small Business Com-
puters, One American Way,
Prvor, OK 74361; tel.: 918-
825-4844; fax: 918-825-6359.

CIRCLE NO. 33 ON I'RELL CARD

The Computer

Font Book
By Glenn Searfoss

(Osborne McGraw-Hill. Soft
cover. 384 pages. $27.95.)
Desktop publishing, laser
printers and the tug-of-war
between Microsoft’s True-
Type and Adobe’s PostScript
Type 1 fonts have created an
avalanche of interest in elec-
tronic  “typesetting.” New
font packages appear daily,
with the result that the com-
puter user who isn’t familiar
with the basics of typography
can easily be overwhelmed.
Even the most-seasoned
computer user is likely to be
confused by the jargon of
typesetting.  Searfoss has
done an admirable job of
organizing, explaining and
illustrating electronic typeset-
ting and fonts in this easy-to-
comprehend manual.

Chapter 1 discusses the
basic concepts of computer
fonts and their usage. De-
tailed definitions of selected
font terminology is covered
in Chapter 2, and Chapter 3
provides background on type
style classitication and usage
methods, including how to
determine appropriate fonts
for text and headlines. Chap-
ter 4 examines scalable (vec-
tor and outline) and non-scal-
able (bitmap) formats used
for font storage, including
contemporary standards.

Storage media (diskettes
and cartridges, for example)
and hardware and software
access techniques are dis-

cussed in Chapter 5. Legal

issues, sources of fonts, font
libraries, and suppliers are
covered in Chapter 6.
Chapter 7 deals with font cre-
ation, providing the basic
concepts  concerning  the
design of scalable and non-
scalable fonts.

Chapter 8 discusses print-
ers and how they affect the
legibility of hard copy out-
put, as well as common prob-
lems. Chapter 9 provides
similar treatment for screen
display fonts. Issues related
to sizing fonts. scalable and
non-scalable, are covered in
detail in Chapter 10. Chapter
11 deals with screen and
printed-page layout, includ-
ing the basic components of a
layout and the uses of fonts
and graphics within the lay-
out. Chapter 12 gives a quick
overview of several specific
software applications that
make good use of fonts.

Two appendices and a glos-
sary complete the volume. Ap-
pendix A is a listing of font
libraries and font-related prod-
ucts and their associated man-
ufacturers. Appendix B is a
sampler of type styles avail-
able from selected font manu-
facturers.

This book can serve both as
a tutorial and as a reference .
It will readily find a home
with the computer user who
knows a great deal more about
computers than he does about
typography. But almost any-
one can benefit from it and its
comprehensive coverage of an
obscure but increasingly
important topic.

Windows Utilities

MicroHelp’s Unlinstaller al-
lows Windows users 10 remove
applications from their hard
disks without the hassle of
manually editing their Win-
dows system files. The pro-
gram removes an application
and all references to it. It does
this by looking for “finger-
prints”—places  where the
application touched the system.
These inciude references in

WIN.INI, SYSTEM.INI, applica-
tion INI files, data files with
extensions listed in WIN.INI
and other places where pro-
grams install themselves. Unin-
stall is claimed to work well in
networked environments. $79.
Also from MicroHelp 1s an
FM Tools utility that adds sev-
eral new feature and functions
to Windows’ File Manager,
including a new customizable
File Manager menu selection.
You can add up to 12 entries to
the FM Tools menu. For each
entry, FM Tools allows you to
specify a custom prompt, the

name of the program to exe-
cute, the command line para-
meters the program expects and
the directory to use after start-
ing the program. It adds a fully
configurable button bar to File
Manager and extends drag-and-
drop capabilities by launching
applications if files from the
Windows 3.1 File Manager
window are dragged and
dropped onto the button bar.
$79. MicroHelp, Inc., 4359
Shallowford Ind Pkwyv, Mari-
cetta, GA 30066, tel.: 404-516-
0899; fax: 404-516-1099.
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SuperMart

This new aadvertising section highlights products in an easy-to-locate format for
reader convenience. Call Margaret Milanese today for deadlines and additional
details at 516-681-2922 (FAX 516-681-2926).

WORLD'S LARGEST SELECTION OF CD-ROM DISCS
caLt For Yyour FREE cataLog!!

« Adults Only — XXX

...STAR TREK MOUSE PADS...
Available in Old & New Generation
85" x 11" or 10" x 10"
Beautiful Pictures
Suitable For Framing
ot Placemats only $16.95
"MAKE IT sO!

CIRCLE NO. 38 ON FREE INFORMATION CARD

CABLE-TRONIC
Are You Tired of Paying
: Outrageous Fees?
All makes and models of cable
equipment shipped within 24 hrs.
Quantity discounts. For free
catalog send S.A.S.E. to:
1 Cable-Tronics, Inc., 450 Shag Bark Ct.
Algonquin, IL 60102
C.0.D. orders accepted
CALL FOR PRICES TODAY!!
1-800-232-5017
(708) 658-7474
*No lllinois orders
Hours—8:00 am-5:00 pm central time

, INC.

Y.
RIS N
A% “ \ /
e 2 N

4 » Agriculture » Education * Military
S,E;?SM » Animals/Mammals » Electronics * Music
« Aviation * Food « Religion
» Computers » Business = Games/Recreation » Science
I i « Bulletin Boards ~ « Gardening * Shareware
Mopiosy | Children * Health * Sound
* Mice « Communications  « Languages * Space
* Desktop Publishing Library « Sports
7EMore} * Drawing & Design « Medical + Travel

( FREE CATALOG
Probes, Test Leads
& Accessory Kits

e Scope Probes

e Test Leads

* BNG Cables

¢ Patch Cords

e Terminations

¢ Attenuators

e Adapter Kits
TOLL FREE
(800) 772-1519
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" Your Single Source .
for Probes and Adtevories |

a1 FREF 85112400

B PRONE MAIYER
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Prototype it... FAST!

with ProtoQuick 8051 and Z8

- Compilete 8051 and 28 single board computers.
- Large prototype area with power bus and 1 O.
- RS8232 C serial port with standard DB25 connector.
- Sockels for up to 32K EPROM and 8K static RAM.
- Fully assembled, plated thru board - 5 volt operation.
- Opsys in EPROM - RS5232 controf of VO and RAM.
-MS-DOS x-asm and opsys source code included.
Test and run prototype applications or experimental hardware
from the serial port - WITHOUT PROGRAMMING!

$99.00..
3750 Roundbottom Road @
Cincinnati, OH 45244

(513) 561-2060 1. =

Complete ProtoQuick 8051 or Z8 system,
Including board, disk and docs ONLY -

Software Science
Software

Science

CIRCLI NO. 100 ON FREL INFORMATION CARD

| RACK AND CHASSIS BOXES

RACK BOXES

PFEATURES: B
MC1AT 4] 3
EASY TOFABAICATE | mc2a 8 f 3
SHIPPED (FLAT) MC-3A {83
ALL MAIN PANELS ARE {ucial o | &
FLAT FRONT AND REAR| e | o | ¢
ARE QEARBAUSHED | W Tof o] )
ANODIZED. TOP. ramllalle
BOTTOM AND THE ool Il 4
END PANELS APE :
BLACK BRUSHED MC:ATIIGN w7
ANODIZED. NOT SHOWN

We ag0 axosp! VISA and MASTEACARC ORDER DIRECT FROM THE
VISA / MC FACTORY. ON PREPAD ORDERS SHPPED UPS GROUND NO CHARGE
SECOND DAY AIR $1Q00 NEXT DAY AR $2000

SESCOM INC. 2100 WARD DRIVE HENDERSON, NVU S A
890154249 (ORDERS)B00-634-3457 (TECHNICAL HELP)
702-565-3400 FAX 702-565-4828
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High quaitty double side pc board with silk screen and solder mask
Programs written in BASIC can be saved to EPROM. Auto start on
power up optional. Easy expansion via 40 pin connector.
Microcontroller board can “piggy back" perf board with user circutts
PC/Clone based 8052 assembler included

Bare board with manual, schemalics 527.95

1BOC52-BASIC microprocessor IC $25.95

Assempbled & tested
Send check or money order to:
Prologic Designs/oEM & quantity
P.O. Box 19026
Baltimore, MD 21204
410-661-5950

| 80C52-BASIC MICROCONTROLLER
BASIC INTERPRETER

EPROM PROGRAMMER
RS232 TERMINAL &
PRINTER INTERFACE

« AUDIO OUTPUT

« EXPANSION CONNECTOR|

$124.95

MD residents inc)ude sales tax

discounts.
| Custom design
_|and manufacturing |
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32K RAM; 8K/16K EPROM |

SPY ON THE EARTH

See liveon
your PC
what
satellites in

orbit see

Learn how you can benefit greatly from this exciting new
technology. Send $30 ($35 air, $40 overseas) for our
fantastic 12 diskette set of professional quality copyrighted
programs (IBM type) that does sateilite tracking, data
acquisition, image processing, file conversion and much
more. Diskette and information package inciudes all
programs, satellite views, C language source code for a
popular satellite image acquisition program, hardware
schematics. catalog and discount certificate.

VANGUARD Electronics Labs
Dept. C, 196-23 Jamaica Ave.

Hollis, NY 11423 Tel. 718-468-2720 |

& Save

newsstand price!

Subscribe Now

Get fast home delivery of
ComputerCraft magazine
and save up to 50% on the

[11 year — 12 issues: $18.97
[]2 years — 24 issues: $36.00
[] 3 years — 36 issues $53.00

] [

Mail all
correspondence to:
ComputerCraft
76 North Broadway
Hicksville, NY 11801
Phone: 516-681-2922
FAX: 516-681-2926
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Last month, I mentioned how I decide
what children’s software will get a review:
if my kids like it, and continue to use it, I
review it. Quite coincidentally, I had sev-
eral vendors ask me the same question dur-
ing the last month. And because the crite-
ria for “grown-up” software is a bit
different, I thought you might also wish to
know how I go about deciding on which
products to review.

As a writer, I receive a lot of stuff from
vendors who want to see their products
reviewed. Some is unsolicited, from ven-
dors who are familiar with the magazine or
who use one of the various press lists I've
appeared on over the years. Other goodies
show up from public-relations people who
know that I write for ComputerCraft.
Frequently, if it’s a product I think you’ll
be interested in hearing about, I request a
review unit or copy.

As the stuff shows up, I try to prioritize
it. Hardware (which has to be returned)
and products I requested go into one pile.
Products I didn’t request but that, on first
glance, look interesting go into a second.
Everything else goes into a third pile.
Sometimes, these piles are a bit sparse, but
most of the time, they spill out of my home
office into the garage.

Next, I unpack the product, install it and
use it for at least a month. If it’s at all pos-
sible, I like to try out and use a product in
a real-world situation, though this depends
a lot on the product itself. For example, I
used VISIO, the graphic software package
I’m reviewing this month, to create a
tracking sheet that’s revised weekly to
show the status of the various things on
which I have my staff working.

If I can’t get a product up and running
from the documentation that accompanies
it and a call or two to technical support, it
gets returned to the vendor if it’s hardware,
or I wipe the disks and toss the manual
into the garbage pile if it’s software. Every
couple of months, I have a large trash bag
of stuff the garbage men drag off to the
local landfill.

If T do get it up and running, 1 use the
product for at least a month. Then it gets
moved into my “write about it” pile. (As
you might imagine, my home office looks
something like a computerist’s nightmare
of the continental divide with all of these
piles.) The pile of stuff I really need to
write about is threatening to overwhelm
the rest of my office. So let’s get to it.

o Ted Needleman

Selecting Review Products for Adults; VISIO
Graphics Software; a New Screen Saver;
and Electronic Books

A screen from PC Dynamics' Energizer Bunny screen saver.

VISIO

The fact that I love playing with graphics
will come as no surprise to anyone who
even occasionally reads this column. At
the same time, I have very little artistic tal-
ent. I can visualize exactly what I want to
see as a finished product, but creating what
[ want is quite another matter.

To add insult to injury, I frequently need
to “sketch” out my ideas so that a profes-
sional artist can turn them into reality. This
process is called preparing a “rough,” and
lately the various graphics packages I've
been using have made it a lot easier for me
to generate charts, graphs and roughs.

For some applications, the clipart
libraries that come with many graphics
programs are fine. But many business-
related graphics applications are simply
line art, where the graphic is constructed of
lines, curves, circles and squares/rectan-
gles. Just about any graphics package on
the market can accommodate you with this
type of graphic construction, but they’re
not really oriented for specifically creating
complex graphics with forms this simple.
Simply put, VISIO is.

The concept of complex graphics built
with simple forms may, at first, seem like a
contradiction in terms. But anyone who
works in the business world runs up
against this problem every day. Such
things as network diagrams, organizational
charts, and flow charts, to name just a few,

come quickly to mind. Forms, which are
just lines, boxes and text, are also some-
thing you see almost every day. But if
you’ve ever tried to construct a complex
form with a desktop-publishing or graphics
package (and I've done so, lots of times),
you quickly develop an appreciation of
why there are so many forms-creation soft-
ware packages on the market.

ShapeWare created VIS/O to turn a pro-
cess that should be simple into something
that’s actually just this. Then the company
extended the process so that VISIO is
usable far beyond the common business
applications you might expect.

Running under Windows, installing
VISIO is a breeze. After swapping disks
for about 10 minutes, you can run a quick
tutorial or just dive in with both feet. The
big secret to VISIO’s ease of use is that it
employs “drag-and-drop” shapes. You do
get a rudimentary set of drawing tools for
lines, circles and boxes (actually—they’re
pretty sophisticated, but more on this in a
moment), but VISIO gives you a tremen-
dous library of master shapes and stencils
(pre-assembled shapes tailored for a spe-
cific task) you just click on, drag to the
drawing area and size.

To demonstrate how easy this is to use,
let’s say you want to create an organiza-
tion chart. VISIO actually gives you a sten-
cil with interconnected boxes you can use
for this. But assume you want to create it
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Example of a floor plan from ShapeWare's VIS/O.

from scratch. You can cither use the box
drawing tool under the pencil icon to
quickly draw a box or drag one over into
the drawing area from the collection of
chart shapes you can bring up and display
on the left side of your screen.

Size your box by clicking first on the
pointer arrow icon, then on the shape.
which brings up handles on the shape.
Place the pointer on one of these handles,
and drag it to the size you want. Then just
copy the shape you’ve created, or drag
another box into the drawing area. To con-
nect the boxes, use the line tool (another
drawing tool under the pencil icon.)

The really neat part comes next. There
are (wo buttons on the toolbar for AUTO-
CONNECT and GLUE. When the AUTO-
CONNECT function is active, you just need
to bring the line drawing cursor near where
you want the line to start and end on the
boxes. The software will place it neatly
and precisely where it belongs.

AUTOCONNECT also makes different
objects that touch, or are connected with
lines, part of a single overall object. If
you're familiar with other graphics soft-
ware, this is similar to the GROUP com-
mand. When the line has been AUTO-
CONNECTed, you can move the boxes
around within the drawing area and the
line will stretch and move to keep the
boxes together.

There’s a lot of this type of intelligence
built into VIS/O. Unlike the symbols many
other graphics packages include, VISIO’s
“SmartShapes” react exactly as you would
expect when vou rotate or re-size them.

VISIO’s drawing tools are also more
than they seem to be at first glance. For
example, its line drawing tool can tell from
the way you move your mouse whether
you're trying to draw a straight line or a
curve. Likewise, most of the time, 1t can
also tell it you’re trying for a circle or an

340

Take
Registration
Online

Pt
b Regiteund
fhvar?

v

Rupuanstend Hrovide
¢

Heedad
sace

Li

ellipse. Text is also treated as an object,
and it can become part of the object you're
creating. So it will be re-sized or distorted
along with the rest of the object.

In trying to emphasize how easy it is 1o
use, | may have given you the impression
that VISIO isn't capable of producing the
kind of knock-out graphics you’ve rightly
come to expect from a PC-based graphics
package. Nothing could be further from
the truth.

VISIO uses a different paradigm than
other graphics packages. But with 15 sten-
cil sets containing over 300 shapes, and
even an included clipart set, it’s capable of
letting you produce some really amazing
stuff. There are stencils for doing space-
planning diagrams (with littte furniture
shapes and the like), presentations, over-
heads, awards and certificates, network
and organizational charts and flowcharts,
logic diagrams, and much more. Then, you
can also purchase optional stencil sets to
extend VISIO’s usefulness.

ShapeWare offers stencils for home
planning, electronics layouts and even one
with lots of playful shapes for your kids.
These stencil sets cost between $49 and
$99 each.

Finally, VIS/IO works synergistically
with other graphics packages. You can
import graphics in a variety of formats—
such as TIFF, PCX, and BMP—and export
VIS1O-created graphics as well.

VISIO requires a lairly hefty hardware
setup, with 4M of RAM as a minimum.
But if you’re running Windows 3.1, you
should have at least this much RAM.

No graphic package I've played with
over the last few years will satisfy all the
needs everyone may have. Rather, it seems
likely that users will assemble a “tootkit”
of several products that offer different
solutions to different graphics problems.
At a retail price of $299, VIS/O should be

Incoming Call Processor flow chart created in VIS/O.

selling at a bit over $200 on the street. At
this price, it’s a powerful and etfective
graphic tool.

It Keeps Going...and
Going...and Going

I never used to use a screen saver. | didn’t
really believe you could ruin the screen of
a video monitor when the brightness was
turned down. Then. two things happened.
The tirst was [ burned the phosphors on an
EGA monitor | was using to run a BBS
system. Then. a while later, an employee
saw some confidential information | was
working on up on the screen of my com-
puter while [ was away from my desk.
Working under the theory of “better late
than never,” [ started using a screen saver
and have done so ever since.

If you’re a Windows user exclusively,
Windows 3.1 has a built-in screen saver.
You access it from the Desktop icon con-
tained in the Control Panel. But many
users prefer the more varied and exciting
displays available from third-party soft-
ware. Perhaps the best-known of these is
the terrific Afrer Dark trom Berkeley
Software.

After Dark gives you about 40 different
screens, but the most-tamous of these must
be the Flying Toasters. It's funny, but a
good gauge of just how well-known After
Dark has become is that if you just men-
tion those two words almost everyone,
Mac and PC user alike, seems to know
what you’re talking about.

Well, there’s a new kid on the screen-
saver block. And if you’re an aficionado of
screen savers, you’re going to have to bave
it. The tolks at PC Dynamics, best known
for 1ts menu and security software. has
licensed use of the Energizer Bunnv. If
you've watched any TV at all in the last
couple of years, you know the Energizer
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Bunny. It appears during these very realis-
tic take-offs on commercials.

The latest one I’ve seen is a for a Taco
Bell-type restaurant called “Cucha Racha”
(cockroach in Spanish). Just when you’re
starting to suspect that it’s not quite on the
up and up, the pink mechanical bunny
comes marching across the screen beating
a tattoo on a big bass drum, while the
voice-over intones, “...It keeps going, and
going, and going...”.

With PC Dynamics’ screen saver, you
get to choose the bunny marching through
a variety of scenes or floating down via a
parachute. You can play the bass drum
through the PC’s speaker or a sound card,
and it a sound board is installed, you can
also have the voice-over. | tried out both
drum and voice-over. but turned them both
off after a minute or so.

At a retail price of $24.95 (about $21
street price), this isn’t anything you won’t
be ablc to live without. But it’s cute and
has gotten quite a few chuckles and groans
in my office. If you’re a screen-saver col-
lector or are just tired of Windows’ built-in
savers but not ready 1o go for After Dark,
pick up the Energizer Bunny. It keeps
going...

TurboBooks
The idea of an electronic book has been
around since before the first microcomput-
ers became available. Ted Nelson’s Proj-
ect Zanadu postulated not only the elec-
tronic book, but hypertext as well.
Straightforward electronic books, meant to
be read in a linear manner, have been pub-
lished in small quantities for a couple of
years by several science-fiction authors.
Now, the first mass-market series of
electronic books, text and pictures meant
to be read on your PC running under
Windows has been released under the name
TurboBooks by Allegro New Media. The
president of Allegro New Media, Barry
Cinnamon, was one of the founders of The
Bureau of Electronic Publishing, which is
one of the major players in the CD-ROM
market. Bureau Publishing, a subsidiary,
puts out CD-ROMs with the full text of
dozens of books on a single ROM platter.
In fact, it’s the publishers of the very suc-
cessful CD-ROM version of the Monarch
Review Notes. So Barry had a pretty good
idea of what current technology was capa-
ble of accomplishing when he left the
Bureau to found Allegro New Media.
Barry’s TurboBooks are licensed from
major publishers. They’re formatted so
that they can be displayed, one page at a
time, with Microsoft’s Windows Multi-
media Viewer (included with the “book”).
Use of this particular tool to manage the
display lets you browse, search and, where
the text is highlighted in green, link
through hyperhext to other references.

Say You Saw It In ComputerCraft

I received four different TurboBooks:
The Complete Guide To Windows 3.1, The
Complete Guide To MS-DOS 5.0 (both
published in hard copy form by Creative
Business Communications), The Inter-
national Herald Tribute Guide 1o Business
Travel—Europe (published by Passport
Books), and The Last of The Mohicans and
The Deerslayer by James Fennimore
Cooper. There are almost a dozen and a
half titles available already. and more are
on the way. TurboBooks retail between
$23.96 on up to just under $50.

I have to admit to mixed feelings about
TurboBooks. The concept works very well,
particularly on the reference series books,
where browse, search and hypertext make
it pretty easy to extract information. With a
good-quality monitor, reading a Turbo-
Book novel isn’t particularly difficult.

Researching is one thing, but when it
comes to reading, | find the expericnce a
lot more sensual than just scanning words.
There’s a comfort that comes in holding a
book, turning the pages and even in the
paper-wood smell of the pages. Maybe I’'m
being sitly, and the physical ritual of hold-
ing a book doesn’t really make the reading
experience better. If you don’t have a clue

about what [’m talking about, you’ll prob-
ably like the convenience of the Turbo-
Book novels. If you do understand, check
out the TurboBook reference books.
They’re neat! |

Products Mentioned

VISIO, $299
ShapeWare Corp.
1601 Fitth Ave., Ste. 800
Seattle, WA 98101-1625
Tel.:206-467-6723
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Energizer Bunny, $24.95
PC Dynamics
31332 Via Colinas #102
Westlake Village, CA 91362
Tel.: 800-888-1741
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TurboBooks, $23.95 and up
Allegro New Media
387 Passaic Ave.
Fairtield, NJ 07004
Tel.:201-808-1992
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ORGANIZE AND PROTECT YOUR COPIES OF
ComputerCraft

Now there's an easy way to organize and keep copies of your favorite maga-
zine readily available for future reference.

Designed exclusively for ComputerCraft by Jesse Jones Industries, these
custom-made titled cases and binders provide the luxury look that makes them
attractive additions to your bookshelf, desk or any location in your home or office.

Each binder/case is covered with durable leather like material in green, title is
hot-stamped in gold.

Whether you choose cases or binders, you'll have a storage system that's
durable and well organized to help protect your valuable copies from damage.

___________________________________________________________________

ComputerCraft
Jesse Jones Industries, Dept. COM-C . .
499 East Erie Avenue, Quantity  Cases Binders
Philadelphia, PA 19134 One $ 7.95 $ 9.96
Please send cases; binders Three $21.95 $27.95
. i .95 52.95
Enclosed is $ S 230 &
O Charge my: (Minimum $15) Add $1 per case/binder postage
[J American Express [JVisa  and handiing. Qutside USA $2.50

i binder. (U.S. fund I
[ Mastercardd Diners Club peraase/mder (IS indsmoniy)

Card #
Signature

Exp. Date

Print Name
Address

No P.O. Box Numbers Please

City/State/
Zip

PA Residents add 7% sales tax, Call TOLL FREE 7 days, 24 hours 1-800-825-6690
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including full name, address and Social
Security number. Then you select from a
list which credit agency you wish to con-
tact. If a desired agency isn’t listed, you
can input your own. Be sure the address is
correct. If you don’t know the address of
the agency, the telephone directory is a
good place to look.

Next you go to Credit Lawyer’s modest
word processor, where you create a brief
letter requesting a copy of your credit
report. Credit Lawyer tracks the above
action items and places a mark on its
checklist. After each action item is com-
pleted, the program dates the action item
so that you’ll know when you've complet-
ed a specific task.

The goal of Credit Lawyer is to guide
consumers through the tedious and some-
times intimidating task of correspondence
with credit agencies. The software package
adds a word processor with minimal fea-
tures, database to track credit card activity
and another database to record specific
credit disputes with specific business who
rely on credit agencies.

The program helps you write and file
letters of explanation or letters of state-
ment that have a right to be a part of your
credit record. If you put the program to
use, Credit Lawyer does a very good job of
tracking correspondence and efforts to
resolve credit disputes.

Credit Lawyer acts as a recorder and a
catalyst. taking notes and pointing to the
next logical step you should take. In doing
so, it does nothing that couldn’t be accom-
plished otherwise by a little effort in orga-
nization and clerical work. Obtaining a
copy of your credit report is easier now
due 1o recent changes in federal regula-
tions. A consumer is entitled to a free com-
plimentary copy of his own credit report.
All you have to do is write. This fact is
not retlected in Credir Lawyer’s automatic
wording of its initial request letter. This
letter, as generated by Credit Lawver,
always includes a standard fee.

Additionalty, most credit agencies have
a voice-mail or other instructional system
that gives detailed directions about how to
obtain a copy of your credit report,
whether the report is complimentary or
not. Given this impetus, people who are
motivated enough to follow the directions
and write a request letter are the ones who
will benefit from using Credit Lawver.
Consumers who lack enough interest to
contact a credit agency via existing meth-
ods may not respond to the prompting of a
computer program to do the same thing.

As mentioned, Credit Lawyer performs
well its main function of outlining action
items and tracking their completions. But
its other features of word processing and
finance management are done much better
by other software packages.

Computer Games (from page 92)

If you purchase Credit Lawver, stay
with Quicken, Managing Your Money or
whatever may be your favorite for finance
supervision. Keep WordPerfect, Microsoft
Word or whatever is your favorite for writ-
ing letters. Just be sure to let Credit
Lawyer know when the letters are written
so that it can check the action item in its
own database.

I'm still using Credit Lawyer to help
track down my own mystery credit prob-
lem. An initial request letter is on its way
to TRW. Other credit agencies are on the
list to be checked. Thankfully. no large
men wearing dark suits and sunglasses
have appeared at my door.

The Game That Won'’t Die

All games either wear out or die. Players
get tired of them or they get upstaged by
better games and snappier game technolo-
gy. One exception to the wear-out-or-die
syndrome is Tetris. This is an extremely-
simple, highly-addictive puzzle game that
came from the Soviet Union before its
break-up last year.

Although I can’t see how, some gamers
may not be acquainted with Terris. Briefly,
the object of the game is to rotate and
place small geometric shapes as they fall
to the bottom of your computer screen. If
placed correctly, the falling shapes eventu-
ally make an even tier across the screen.
The tier then vanishes to give you more
playing room. If the falling shapes aren’t
placed correctly, they pile up until they
reach the top of your screen. ending the
game. A detailed review of Tetris and its
spin-off games appeared in this column in
February 1992.

The new twist for Terris is its move to
Microsoft Windows. What took it so long
is a good question. But now that the move
is completed, Windows addicts who are
hooked on Terris get a double blast of fun.

Like many Windows products, Terris
needs a lot of disk space (nearly 5M
worth) for a game of its size and type. Also
like many Windows products, it takes an
extremely long time to install, 15 minutes
on a 33-MHz 486. The effort of installa-
tion is worth the trouble because this ver-
sion of the long-standing game is fun to
play and beautiful to watch.

Colorful background scenes are a staple
used in all Terris products. The earlier
DOS-based versions, quite good in their
time, pale into obscurity when compared
to the captivating art of Terris for
Windows. The art for Windows Tetris is
based a work by poet Aleksandr Sergey-
evich Pushkin, Pushkin’s poem follows
the love affair of the handsome, dashing
hero Ruslan and beautifut Ludmila.

Additionally, Pushkin’s poem, based on
old Russian fairy tales, is full of magic and
courage not much different than what is

seen in American fairy tales. Players of
Tetris for Windows get an added taste of
Russian culture by listening to background
play music that includes the opening over-
ture to the opera translation of Pushkin’s
poem.

Game improvements to Tetris encom-
pass 256-color screens and stunning back-
ground depictions of Ruslan and Ludmila,
mouse control thanks to Windows, two-
player modes and more game options.
Two-player mode affords gamers the
choice of working together to defeat the
game or pitting individual Tetris skills
against each other.

Tetris for Windows is another cartridge
for Spectrum Holobyte’s cannon of com-
puter game addiction. Working Tetris fans
especially will love it. Now they can work
under Windows and hot-key to a waiting
game of Terris whenever the boss isn’t
looking.

World History Adventure

Noted writer and historian H.G. Wells
said, “History becomes more and more a
race between education and catastrophe.”
As if building on this statement, the com-
puter game Time Treks takes players on a
race through history. The game, from
Earthquest Inc., offers an interesting tech-
nique for learning world history.

The race through history is set as a bril-
liant archaeologist devises a method to
observe history in a direct manner. Tired
of trying to deduce history by studying
artifacts alone, the archeologist’s invention
opens doors in time through which he
watches history in action. The archaeolo-
gist neglects to close some of the time
doors. Ruthless tyrants from the past
escape their proper places in time and
threaten to take control of both the past
and the future.

Player task is to shut all the time doors
before renowned tyrants can control them.
This is done by accepting challenges that
vary from running the frustrating Mouse
Maze to searching for factual data in the
Time Treks Archives. There are ten kinds
of challenges. One of them is the Time
Gallery where players are presented with
multiple-choice questions. Correct answers
depend on knowledge of world events and
history.

Another challenge is The Underground.
When facing it, players search the recesses
of underground rooms belonging to the
Time Treks archeologist. Players must find
a specific icon of a missing invention or
search for the name of a famous person.

A third challenge are the trivia questions
of Time Facts. The answers may be found
in the Archives; so it pays for you to study
them well.

The Archives of Time Treks has two
main sections: Timelines and Themes.
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Bird’s Eye View :

Credit Lawyer, $39.95
Software Republic

400 Seaport Ct., Ste. 100
Redwood City, CA 94063
Tel.: 800-522-5939

Requirements

Memory 512K, Hard Drive
Graphics CGA. EGA
Sound N/A

Controllers Keyboard

%

Documentation Good

Graphics N/A
Learning Curve Short
Complexity Easy
Playability N/A

In Brief: Software that allows you to take
on the credit bureaus.
CIRCLE NO. 175 ON FREE INFORMATION CARD

Bird’s Eye View

Time Treks, $59.95
Earthquest, Inc.
125 University Ave.
Palo Alo, CA 94301
Tel.: 800-321-8925

Requirements

Memory 640K
Graphics VGA, EGA
Sound Ad Lib, Sound Blaster

Controllers Mouse
Documentation Good

Graphics Fair

Learning Curve Short
Complexity Easy
Playability Good

In Brief: An educational adventure
through history, featuring large database
of information. For ages 9 to adult.

CIRCLE NO. 176 ON FREE INFORMATION CARD

Timelines contains more than 170 time
charts that cover events, people, wars, em-
pires, scientific advancements and leisure
for all of recorded history, which goes as
far back as 3400 BC. The Themes section
contains more detailed information on sci-
ence, wars, continents, religion, time, com-
munications and other topics.

Together, the two sections help players
explore world history by time period or
topic. This Archive of information is com-
plete enough to tempt a player to skip

!
\

Bird’s Eye View

Tetris Classic for DOS, $44.95
Tetris Classic for Windows, $44.95
Spectrum HoloByte, Inc.

2490 Mariner Square Loop
Alameda, CA 94501

Tel.: 800-695-GAME

Requirements

Memory 2M, Microsoft Windows.
Hard Drive

Graphics Super-VGA, VGA

Sound Ad Lib, Sound Blaster
& Pro, Roland, Pro
Audio Spectrum

Controllers Keyboard, Mouse

Documentation Good

Graphics Excellent
Learning Curve Short
Complexity Easy
Playability Excellent

In Brief: Tetris moves to Windows as
successfully as it began with DOS. This is
the game that won’t die. Recommendat
least a fast 386 and 6M of user RAM for
best performance.

CIRCLE NO. 177 ON FREE INFORMATION CARD

playing the game in favor of spending
hours just browsing through the large data-
base of information. It’s amazing how
much information one doesn’t know. It’s
more amazing to discover facts you’ve

studied but long since forgotten. The
Archives is a prolific database of informa-
tion and an excellent refresher course on
world history.

Time Treks makes its players learn
things by forcing them to use the Archives
and to play the detective at finding lost
objects. It does this very well and can be a
powerful learning tool for adults and chil-
dren alike.

Mentally stimulating and intellectually
challenging, the game has two potential
shortcomings. The first is that Time Treks
displays its talents in only 16 colors.
Although Time Treks is primarily a mental
exercise, prettier colors and better artwork
would make it more pleasing to play.
Reworking the art from l6-color to 256-
color presentation, though, might take a
major and time-consuming overhaul of
Time Treks’ gaming system.

The second potential shortcoming is the
game’s minuscule audio support. It has no
musical score, which might be quite nice
when visiting various periods in history.
Local music or noted voices could play at
appropriate times. Time Treks does inject
sound into its play, but only brief sounds
that sometime have no relation to the task
at hand. Adding more sound to the game,
like adding more color, might make pro-
duction too unwieldy for all but the largest
of software teams. Hopefully, though, the
next version will move in that direction.

Time Treks offers a fascinating journey

through history, even if you don’t play the.

game. It is easy to operate and fun to play.
Whether you like it or not, Time Treks will
increase your knowledge of history and the
world about you. ]
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Best Value

== FAST 2 45 Mhz Bus Speed
= RS-232 Host Interface.

= 32K RAM - 32K EPROM.

=p Trimmabia Crystal Oscillator

==p Configurable Analog Input Buffers.

= Buffered and Optically Coupled 1/0.

= Single Supply - Local Power Regulstion.
=p Full Reset/Power Supply Management.
=p Battery Backup the RAM or Entire Board.

== Banked Memory Logic allows up to 2Meg.
= Four Pre-Decoded Chip-Selacts Available.
== Buffalo Monitor Supplied on EPROM.

= BASIC11 and Real-Time Kernel Available.

- Plus $5 S&H
$159 aatxs
(203) 669-0401
MicroSystems, Inc.
Suite 418, 105-14 Elm St.  Old Saybrook, CT 06475

Call for FREE 68HC16 Info
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If you enjoy radio communications
you'll love....

POPULAR
COMMUNICATIONS

RETIRUNN; POPULAR o,
bt L] COMMUNICATIONS

Socr,
CT8t Intormation Erom Station wwy

The World's largest, most
authoritative monthly magazine for
Shortwave Listening and Scanner
Monitoring. Read by more active
listeners than all other listening
publications combined!

SUBSCRIBE TODAY!

POPULAR
COMMUNICATIONS

76 North Broadway, Hickville, NY 11801

Get fast home delivery of Popular
Communications and save $15.45 a
year over the newsstand price. Save
even more on 2 or 3 year subs.

(01 year - 12 issues $19.95
(Save $15.45)

12 years - 24 issues $38.00
(Save $32.80)

(] 3 years - 36 issues $57.00
(Save $49.20)

Canada/Mexico-One year $22.00, two years
$42.00, three years $63.00; Foreign—one year
$24.00, two years $46.00, three years $69.00,
Foreign Air Mail-one year $77.00, two years
$152.00, three years $228.00

(Please print clearly)

ComputerCraft Mart

Classified Commercial Rates: $1 per word, 15-word minimum ($15.00) prepaid. (Word
count includes name and address; ZIP code and abbreviation each count as one word: P.O.
Box number and telephone number count as two words cach.) Indicate free category head-
ing (Computers, Software, Electronics, Video or Miscellaneous). A special heading is
available for a $6 surcharge. First word only is set boldtace caps at no charge. Add 25¢ for

each additional boldtace word.

Non-Commercial Rates: FREE to subscribers, us space permits; maximum 15 words, A
recent COMPUTERCRAFT mailing label must accompany ad.
(All advertisers with P.O. Box addresses must supply permanent address and telephone

number. Copy is subject to publisher approval.)

Mailing Information: Copy must be reccived by the publisher by the 25th of the third
month preceding the cover date. Send Advertising material with check or money order or
credit card information (Visa or MasterCard only) with number and expiration date 1o:
COMPUTERCRAFT, Classified Depurtment, 76 N. Broadway, Hicksville, NY 11801

CABLE TV

CABLE TEST CHIPS. Jerrold, Tocom,
S.A., Zenith. Puts cable boxes into full ser-
vice mode! $29.95 to $59.95. 1-800-452-
7090, (310)-867-008 1.

VIRTUAL REALITY

Virtual Reality Toolkit. Incredible collec-
tion of articles, shareware, news, hardware
and programming information. Better than
any book. Build your own 3D goggles and
gloves. Many programs with C/C++
source code. Info on clubs, newsletters.
Animation demos. IBM/VGA. Six HD
disks $35.00. Renegade Software. 610
North Alma School, Suite-18, Chandler,
AZ 85224-3687.

DO-IT-YOURSELF

Build Your Own PC! PC-Build offers a
full Ime of compatible PC kits, includeing
local bus! You not only learn about PCs,
but you get a top quality PC. Call or write
for a free catalog that details all our kits
and components. PC-Build, 40 Grove
Street, Wellesley, MA 02181, 1-800-798-
6363.

Name
Street ELECTRONICS
City .
CELLULAR HACKERS BIBLE. Theory—
State . Zip Hacks—Modifications—$53.95. Cellular Pro-

Bill to Mastercard ¢ VISA « AMEX

Account number:

Expiration date:_
Note: Allow 6-8 weeks for delivery of first issue.

grammers Bible-$84.45. TELECODE P.O.
Box 6426-CC. YUMA, AZ 85366-6426.

SURVEILLANCE/VideoCipher/Satellite/
Scanner/Cable/Amateur/Cellular/Repair
Manuals, Modification Books & Software.
Catalog—$3.00 TELECODE P.O. Box
6426-CC, YUMA, AZ 853606-0420.

25,000 CIRCUITS—Database for PC ref-
erences 15,000 articles containing circuits,
providing lookup by keywords, devices,
authors, etc. Covers every field of science
and technology. Ideal for enginecring,
research, education. FAX’s, photocopies
available (CCC registered). Puckage
$375/1000-record demo. infor $7.00. CIR-
CUIT SEARCH, PO Box 268, Breslau,
Ontario, Canada NOB 1MO (FAX 519-742-
4594 TEL 519-241-1252).

SOFTWARE

ARTIFICIAL INTELLIGENCE FOR
IBM-PC. Amazing Talking Demo-Disk
and 32-Page Catalog, $3. Thinking
Software, 46-16 65th Place, Woodside,
NY 11377.

WIN the Lotto! Betier odds with LOT-
TERY TREND ANALYSIS—expert edi-
tion. (IBM Software). Guaranteed. Send
$29.00 + $3.00 S&H. MK McDonald,
Suite 37, 220 Welland Ave., St
Catharines, Ont., CANADA L2R 2P5.

COMPUTERS

16 LINE DIGITAL I/Q CARD. The 16
lines of the modified IBM compatible
PC/XT/AT printer card are separated nto
8 lines bidirectional, 4 lines input, and 4
lines output. Pin 15 of the DB25 i1s +5
volts. Manual and software. $45.00 plus
$5.00 S/H. Radcliffe Engincering, 45
Balfour Drive, Springfield, MA 01118.

PC parallel/printer port tester. Plans and
tests  programs. $10.00. L. Schock, 102
Walton Ave., Carlisle, PA 17013.
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HD6303X (Cmos 6803) MICRO WITH
PCB AND 35+ APPLICATION
NOTES. Including source and assembled
code on disk and printed User manual
covering specs, addressing modes, instruc-
tion set, and app notes. PCB 3x4 layout
for Hitachi HD6303XCP, 8K/32K Ram-
Rom, Max690, Max232, 40 pin Bus exp
header, 40 pin user port header, on board
+5v, reset switch, ext 3V Bat conn. User
port has 31 I/O port pins, SCI, Timers,
Low Power, sleep, standby pins. App
notes ei. LCD, keypad, A/D, D/A, printer,
RF serial port, many more! ALL FOR $29
US. SYSTEM MONITOR $10, on
27C64, includes Assembler, Disassembler,
Simulator, FREE shipping. Cheque or
Money order TO: MICROTREK
Universal Microcomputer Products, #107-
4141 Dixie Rd., Mississauga, Ontario,
Canada L4W 1VS5. TEL 416-607-6970.

68HC11 Single-Board Computer. Educa-
tional. Fun. Practical. MAG-11 Semi-kit;
includes circuit board, all IC’s, PC soft-
ware, documentation—-$69 postpaid. Com-
plete kit, except for connectors—$99. For
connectors add $10. Originally described
in series in ComputerCraft January-May
and December, 1992 and January 1993.
Now includes a revised and expanded
manual and new firmware which turns
MAG-11 into stand-alone temperature
data logger. New software includes PC
compatible VGA/EGA graphics.
Magicland, 4380 Gordon, Fremont, Ml
49412.

BARCODES BARCODES BAR-
CODES they’re everywhere you look!
Now you can get in on an industry that is
growing by 20% ecach year with THE
BARCODE COURSE. This course
comes complete with a detailed barcode
textbook, portable barcode reader, RS$232
interface and barcode printing software for
only $149.95+ $7.00 S&H. OBR Inc.,
RR3 Box 47-7 Carbondale, IL 62901.
(618) 549-7100.

ASSEMBLY LANGUAGE BASICS for
the 8051. A beginners guide to the world
of .ASM programming. This 64 page
booklet contains detailed instructions and
working programs. Includes 8051 initial-
ization codes, 1/0, serial port and L.CD
Module programming. Also includes
schematics and programs to build;
Telephone Dialer, LCD Dialing Displays
and MORE. Only $16.00 (includes 360K
.ASM program disk). Suncoast
Technologies, P.O. Box 5835CC, Spring
Hill, FL. 34606.

MISCELLANEOUS

ESP, BIOELECTRICITY, MICROWAVE
HEARING Introduction, comprehensive
booklist...$1.00 RESEARCH ASSOCI-
ATES, P.O. BOX 3583A, BOYNTON
BEACH, FL 33424-3583.

THAILAND-Marriageable women wait-
ing! Photograph brochure $3. Video $20.
Tours. “Thai”, Box 398176M, Miami, FL
33139.

Cross-Development
Tools

from $50.00

Cross Assemblers
« Extensive arithmetic and logical operations
o Powerfui macro substitution capability
o Unlimited include file capability

o Selectable Inte! hex or Motorola hex object file format

Simulators
» Tenuser definable screens
« Unlimited breakpoints and memory mapping

« Trace file to record simulator session

Disassemblers

« Automatic substitution of defined label names for ali jumps and
branches

« Automatic insertion of supplied comments and expressions

Broad range of processor specific tools - intel, Motorola, Zilog, RCA, Rockwell

All products require an IBM PC or compatible, MS DOS 2.1 or greater

VISA, MasterCard, American Express, and COD
Thousands of safisified customers worldwide

Same day shipment
Unlimited technical support

PseudoCorp
716 Thimble Shoals Blvd.
Newporl News, VA 23606
(304) 873-1947 FAX:(804) 873-2(54

CIRCLE NO. 70 ON FREE INFORMATION CARD

Integrated programming tool for 8052 BASIC
systems. Generate, modify, and test code in
BASIKIT's environment.

® Baud of 300-38,400, COM1-COM4.

® Use symbolic labels, not line numbers.

® Full screen edit of 8052 memory.

® Put assembled code anywhere in memory

and call from BASIC.

Cut programming time in half. Generate rom
code off line. Load programs in 1/3 less time.
Only $150, M.O,, MC, VISA or check.

NEW! MDL-BASIC. Runs 10-20 per cent
faster then BASIC-52. Evaluation 8K EPROM
for $30. Soon to be released in 8052 CMOS.
Attractive pricing for volume purchasers.
MDL Labs
1073 Limberlost Court
Columbus, Ohio 43235
614-431-2675 (Tel or Fax)
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Credit, Tetris & Time Travel

Financial credit is important today as in
no other time in the history of America.
Luxury items and even some necessities,
like automobiles, are so costly that few of
us have the ability to purchase them out-
right. Many of us struggle just to buy a
good computer system.

While credit is generally regarded as a
serious subject, many people find that this
personal matter gets cared for during lei-
sure time at home. One usually balks at the
idea of studying his own sensitive credit
report at the office during business hours.
For consumers who have been denied
credit for some reason, credit reporting
agencies often seem aloof, uncaring and
inaccessible. A software program may now
offer assistance to computer users who are
curious about their credit histories. With
this in mind, I lead off this column with
this program.

Computer Consumer Credit
The name of the credit-history software is
Credit Lawyer from Software Republic,
based in California. Credit Lawyer is a
credit database that guides users one step
at time toward taking control of credit
records. It includes mailing addresses of
the major credit bureaus and outlines what
can be done to resolve incorrect credit
reports and credit disputes.

Some of the problems that arise from
incorrect information can take repeated
efforts and many months to set things
straight. One problem I occasionally expe-
rience is being wrongfully harassed by
creditors looking to collect on mysterious

CREPIT BUREAIL NAME

Address line |

fiddress tine 2

ange , CA 9266

City

Phone Ruebes

Tracking credit agencies from Credit Lawyer.

omputer Games By SF Sparrow

State  Zip code

Tetrin { lagsic

Brilliant background screens from Tetris for Windows.

delinquent debts. It takes more than skilled
debate to convince a creditor that he’s after
the wrong “bird.”

One would think there's only one
Sparrow in this neck of the forest. But,
with so many people living in the country
and in the Dallas-Fort Worth metroplex,
similar names and addresses are bound to
crop up. Information gets misplaced caus-
ing confusion and trouble. Other potential
credit problems might relate to ex-mar-

Extension

hr A e

riage mates, co-payments on loans and
business debts. Some persons are even
denied employment based on information,
accurate or inaccurate, provided by credit
agencies.

Credit Lawyer installs easily by running
its install program. It’s a relatively small
package. taking only a brief moment to
complete the installation. The first order of
business is to enter personal information,

(Continuted on page 88)

B

The vast Time Treks Archives.
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Output: 2.5 mW {mox_); Current: 90-150 mA
Oper. Volt: 2.2-2.5V; WL: 820nm — Infrored
Size: 11mm dio. x 27mm long; Doto sheet inc.

STOCK# 1.9 1024 25+

Block onodized oluminum
borrel; Glass lens with
7.5mm focol length.

Fits 9mm loser

diodes sold below.

Easy to focws and instoll.

STOCK# 19 1024 25+

Weighs less thon 2 oz.; 0.5” dio. x 6.25" long
WL: 670nm @ <1 mW (6mm beom)

Swilch from continuous to pulse mode.

Uses 2 AAA batteries {inc.); 1-year worrnty.

STOCK# 1.9 1024 25+

WL 632.8nm (red)
Output: 0:5 mW — 3 mW {our choice)

Tested to mr. specifications; 30-doy warranty.

STOCK# 19 1024 25+

»

7.2"Lx 1.4" Wx 2.2" H; Weighs just 12 oz.
WL: 632.8nm @ <1 mW (Bmm beam)
Energized af 5KV, 1.2kY confinuous.

Inc. batteries, pouch, guide, 1-year warranty,

STOCK# 19 1024 25+

$81052 4999 4749 4274

Just 0.75” dia. x 5.25" long; 670nm @ 3.5 mW
2.5-3.5” beom @ 100 yords

Uses 2 AAA batteries (inc.); 1-yeor worranty.
STOCK# 1-9 10-24 25+
LSPOINTER ~ 159.99 15199 136.79

Includes expanded instrumentation,
breadboard, ond pawer supply.

Idecl for onolog/digital/microprocessor
circwits. Frequency and fundtion
generotors, variable outputs,

logic indicotors, speaker & mare.

Size: 11.5"Lx 16" Wx 6.5"H

Weighs 7 pounds.

STOCK# 19 1024 25+
PB503 299.99 28499 256.49

LSLENS 49 14 037

P35 199.99 189.99 17199

tTio0! 69.99 6649 5984

16 More Reasons
To Believe In Unicorn

Oper.  Oper.
Stods#  Mf. WL Output Current Voﬁuge 19 1024 25+

PLUS

Low Prices

Super Selection

Prompt Service

N

LP100 199.99 189.99 170.99

0.75" din. x 5.6” long; Weighs less thon 3 oz.
6700m @ 1.9 mW (4mm x 0.6mm beom}
Batteries included; 1-year mfr. warronty.
STOCK# 19 10-4 25+
iP3 129.99 12349 11114

Progrommed directly vio ottoched keypod.
Pen mechanism draws fext ond graphics.
,128x4 bits RAM and 2K ROM included.
Uses 3 AA batteries {not included).
Optionol Apple computer interface
kit includes software, coble, card,
ond instructions.

STOCK# 1.9 104 25+

Mv961 7999 7599 68.39
WIIAP fiverfoce) 39.99  37.99  34.19

Complete with collimating oplics
and drive electronics.
WL 660-685nm @ 0.5, 1,2, or 3 mW

159220 Toshiba 660nm 3mW 85mA 2.5V 129.99 123.49 111.14
159200 Tashibo 670nm 3mW B5mA 23V 49.99 47.49 4319
159211 Toshibo 670nm SmW S0mA 2.3V 69.99 66.49 59.84
1$9215 Toshiba 670nm 10mW 45mA 2.4V 109.99 104.49 94.04
153200 NEC 670nm 3mW BSmA 2.2V 59.99 5699 S51.29
15022 Shorp 780nm 5SmW 65mA 175V 19.99 1899 17.09
SB1053 Phillips 820nm 10 mW 90mA 2.2V 1099 1044 9.40

Adjustable focal length.
Connects to 3-5.25 VDC.
Compact size: 0.64" dio. x 2" long.

STOCK# 1.9 1024 25+
LDM135-5 (5mw}179.99 170.99 153.89
LDMI35-1 (W) 189.99 180.49 162.44
LDM135-2 c2mw) 199.99 189.99 170.99
LDM135-3 3mw) 209.99 199.49 179.54

FREE Shipping*

Call Toll Free
(800) 824-3432

STOCK#

2764

ma

2725

270256

27512

270512

2701024

2702048 1499

Rototing base plote ond
platen. No tools required
to change plates/cutting

Includes assembly/tesson manual.

11.6” L x 5.25" W P( boord;
Superheterodyne receiver.

STOCK# 1§ 10-4 25+
AMFMI08 2999 2849 25.44

Input: 115/230¥

Output: Y@ 3754, 12Ve 1.54, - 12V @ .4
Size: 7" Lx 5.25" Wx 2.5"H

STOCK# 19 1024 25+
P$1003 1999 1899 17.09

accessories. Additional g

occessories available, 7 Fascinoting and educational, with lift/lower,
Weighs 5.5 Ibs. s graby/release, and pivot left/right funclions.
107 Lx 875" Wx 9" H Uses 2 Cbatteries (not inc.); Apx. 107 long.
STOCK# 1-9 1024 25+ STOCK# 1-9 10-24 25+

PY505 14999 14249 128.24 Y01 4399 4179 3761

A & We Carry A Complete Line Of Elecironic Components
 Minimum Order — $15.00

# UPS Blue, Red, & Federal Express Shipping Available
@ Open Mon-Fri 9:00 om-6:00 pm (PST)

@ (A Residents Add 8'/4% Sales Tax

Order Line — /
(800) 824-3432 o &
International Orders — 7 N \UN]C ORN

(818) 341-8833 Naa ELECTRONICS

Fax Orders — \/ # Corporate Accounts / Quantity Discounts Available
Iy I
. DIRECT :ﬁ“:';pevs%g: * ipping On Pre-Paid QOrde,
(818) 341-8833 (= = (h(]ISWOI'Ih, (A9N31 Delivere:ﬁn !T]he (o:ninemul Uni;:d States
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® Complete il

and components.
B Jumper & switch settings
® Easy to understand tables

Rave
reviews:

.. . a priceless ref-
erence for anyone
whe needs to con-
figare a hard disk.
—Alfred Poor,
PC Magazine
January 12, 1993

Fhe experts at Micro
House have a treat for
you with DrivePro, a
program that makes the
process practically
foolproof.

—Steve Bass, PC World

December, 1992

... areal time-saver for
aunyone who regularly
configures systems.

Micro House carries a full line of technical books which include:

lustrations of boards ~ ® Complete glossaries
® Detailed explanations of all
related chips, processors and

other components

procedures

specifications

® Setup and installation

® Complete lists of all pertinent

Some of our

Encyclopedia of

Main Boards

= 5 Volumes over 3000 pages
= Reference Volume

= Index Volume & Software

= Main Boards fully illustrated
» Key components illustrated and explained

satisfied users:

Addstor m AMI = ArtiSoft s AST
Research, Inc. s AT&T = Austin
Computer Systems = Award
BIOS = Bell Atlantic =« Comp-
USA s Computer Land =

Network Interface

Technical Guide

= Network Cards illustrated

= Detailed explanation of key components
and topologies

Encyclopedia of

Hard Drives
= 3 Volumes over 1100 pages

= Complete specs for all Drives from 1984

= Drive Jmper Boards illustrated

§
5
-

4

SONLH 4400 S

>

|

o

o

Connor = DEICO Electronics
Inc. s DELL Computer Corp.
s DTC s DTK Computer Inc.
= Epson America, Inc. =
Everex » Gateway 2000 =
Hewlett-Packard = Hitachi =
Hyundai Electronics
Americas IBM s INTEL =
Maxtor ® Memorex s
Micronics = Micropolis =
Miniscribe = MIT s NCR
Corporation = Northgate

—John McCormick, = Controller cards illustrated Computer Systems, Inc.
Computer Monthly = On-Line BBS Service

November. 1992 = Novell =» Packard Bell
' ® Phoenix BIOS =
This is definitely an impor- Seagate Technologies »
tant tool for hands-on setup. DrivePro Tech Data
—Mark Ferelli, = IDE quick install — completely sets up any IDE drive in under 60 seconds! C tion =

Computer Technology Review. = Multiple drives — Install two different drives with different interfaces in orporation
March 199’2 the same system! Theomas Conrad =

Micro House has all the answers.
—LComdex Daily, November 19, 1992

The Micro House Encyclopedia

af Hard Drives is a techie’s
playground . . .
—PC Magazine, August

30-day
money back
guarantee

= Drive Table Over-ride — Allows user definable drive types on any system.

Ziff Davis =

No device driver required!

memory.
= Technical Specifications — Complete list of hard drives from 1984 to present.

= Auto identification — Automatically identifies and displays info on drives connected to the

system.
= [mportant Info Backup — Automatically stores vital system info
& other advanced features

, 1992

orders: 1-800-926-8299

© 1993 Micro House. All brand or product names are trodemorks of their respective holders. Micro House, 4900 Pearl East Circl, Suite 101 Boulder, Colorado 80301,

www americanradiohistorv com

= Dead drive boot fixer — Reconstruct vital boot information, giving you back your data.
= Boot sector virus protection — Kills deadly advanced boot sector virus's. Uses Ok system

the authority in

comprehensive fechnical
publications & software

I



