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TraxMaker 3:
Printed circuit
board layout

software

CircuitMaker Version 6 and TraxMaker Version 3 give you the features of professional, high-end
software at a fraction of the cost. Plus, with exceptional ease-of-use you'll spend less time learning
to use the software and more time designing. Both applications are compatible unth your existing
software, and feature outstanding technical support. Call now for your free functional demo.

CircuitMaker 6 is a powerful schematic
design and simulation program featuring:

* Professional schematic features including printout
borders, title block and barred pin names

* Symbol editor and Macro feature for custom devices

* Fast, accurate SPICE3f5/XSPICE-based simulation

* Complete array of analysis types, including Fourier, AC, DC,
Parameter sweep, Transient and more

* Virtual instruments inciuding a digital oscilloscope,
multimeter, Bode plotter, curve tracer and more

* Extensive library of over 4,000 models

* Tight integration with TraxMaker® for quick PCB layout

* Qutput PCB netlists in Protel®, Tango® and TraxMaker®
formats for use in a variety of PCB layout programs

* Windows 3.1, 95 and NT

TraxMaker 3 is a powerful printed circuit
board layout program featuring:

¢ QOver 2,000 component footprints in a fully-documented, in-
dexed library. Documentation shows footprints actual size

* Built-in autorouter and Design Rules Check

¢ Supports up to 6 signal layers plus power and ground
planes, silk screen overlays and solder and paste masks

* Board sizes up to 32" x 32", with no pin limitations

¢ Intelligent manual routing with unroute capabilities

 Import any PCB netlist in CircuitMaker®, Protel®or Tango®
format

* Qutput RS274X Gerber files, Excellon N/C drill files and Bill
of Materials

* Print to any Windows-compatible printer or plotter

* Windows 3.1, 95 and NT

MICRO (O DE For free demo software, or to order, call 1-800-419-4242

ENGINEERING

I N € 927 West Center Street ® Orem, UT 84057 © Phone (801) 226-4470 o Fax (801) 226-6532 ® www.microcode.com

©1998 MicroC ode Engineenng, Inc. All rights reserved, CircuitMaker, TraxMakes, SimCode and MicroCode are registered trademarks of MicroCode Engineering, Inc. All other brand and product names are trademarks o registered trademarks of their respective companies.
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As if you did not already know it, a quick look at the
pages of this or any other electronics magazine will

Vol. 69 No. 9
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J5 BuURN YOUR OWN MICROCONTROLLERS |

reveal that microcontrollers are at the heart of many

’ projects and products
these days. The rea-
son is simple: One

, microcontroller can

' replace handfuls of
active and passive

[ components and do

their job better and

more economically.

However, they do

present one problem

—they need to be

programmed to do

, their job. Actually, that

: is no problem at all as this month’s featured project will
prove. Called the “No Parts” PIC Programmer, it is
possibly the simplest and easiest solution to pro-
gramming some of the most popular microprocessors
on the market. — Michael A. Covington
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TECHNOLOGY

PROTOTYPE

Cars fér the asphalt and
informaticn superhighway, the

origin of water, semiconductor
breakthroughs, and more.

ALL ABOUT ATTENUATORS
Learn about fixed, variable, and
passive dzsigns, and how you
can build and use them.

— Ron Tipton

PACE

EELS”

“Hot WHEELS” IN S

Are a new breed of tiny
microsatellites the key to the
next step in our exploration of
Space? — Douglas Page

ONSTAR To THE RESCUE
General Motors’ OnStar—and
similar systems—can be a
lifeline for drivers when trouble
strikes on the road. — Bill Siuru

As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques and scientitic and technological
developments. Because of possible variances in the quality and condition of matertals and workmanship used by readers, ELECTRONICS NOW disclaims any
responsibility for the safe and proper functioning of reader-built projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry in ZLECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW disclaims any liability for
the infringement of such patents by the making, using, or selling of any such equipment or circuitry, and suggests that anyone interested In such projects consult a
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Canada. One-year subscription rate U.S.A. and possessions $24.99, Canada $33.15 (includes G.S.T. Canadian Goods and Services Tax, Registration No.
R125166280), all other countries $33.99. All subscription orders payable in U.S.A. funds only, via intemationai postal money order or check drawn on a U.S A.
bank. Single copies $4.99, © 1998 by Gemsback Publications, Inc. All rights reserved. Printed in U.S.A.
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51 BuiLD THE DisePLaYER
This valuable musician's aid
lets you see musical pitches
as you play them. It also
makes learning to play
keyless instruments like the
violin or trombone much
easier. — Fred Nachbaur
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We're the shop for home shops.

49.99

Auto-ranging digital

39 99 multimeter. Simple push-

S button and.dide-switch

3-amp regulated power cont-ols. #22-163
supply powers DC devices
from home AC. #22-504

1.99

Durable project box
with aluminum and
plastic lid. #270-1801

Soldering work
station has dual-
powered iron—
just flip a switch

_to go from 20W to
40W. #64-2184

2.29

LT T : T — Multicolor heat-shrink
5.99 = P : tubing. Red, white,
6 L il P - 9.9 b:(ue a?t; clear.
-piece, cision . Pkg. . #278-1610
R e ey Ball-bear ng type st el

anti-static screwdriver ¢ T, "

set. Durable alloy 29'99 T, Ve 4 12VDZ blower fan.

steel shafts. #64-1963 Pocket-size torch kit ST 2,600RPM, 180mA.
Produces 5000°F in an ™ I #273-250

adjustable pinpoint flame.
#64-2165

Solutions for all your projects and repairs.

There's a RadioShack in your neighborhood with the tools, parts and accessories to complete virtually any small
electronics project or repair. You'll find the hottest gear for everything from making simple repairs and testing
circuits to building speaker systems and designing your own electronic devices. Even hard-to-find parts and acces-
sories that might not be on our shelves are available for fast delivery direct to your door—just ask a store associ-
ate about RadioShack Unlimited. For our store nearest you, call 1-800-THE SHACK (1-800-843-7422)

RadioShack.

You’ve got questions. We’ve got answers.”

Prices apply at participating RadioShack stores and dezlers. independent RadioShack dealers and franchisees may not be participating in this ad or stack ar special-order every item advertised.
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Accredited B.S. Degree in
Computers or Electronics
by studying at Home

Grantham C ollege of Engineering
offers 3 distance education programs:

o B.S.E.T. emphasis in Electronics
¢ B.S.E.T. emphasis in Computers

¢ B.S.in Computer Science
/

\Q@ lectronics Workbench Professional 5.0
\ I'included in our B.S.E.T curriculums
-Approved by more than 200 Companies,

VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial
1-800-955-2527
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Grantham Co//ege of Engineering
34641 Grantham College Road
Slidell, LA 70460-6815

ANTIQUE RADIO CLASSIFIE

Free Sample! ;@ﬁ%

Antique Radio's
Largest Circulation Monthly. |
Articles, Ads & Classifieds.

6-Month Trial: $20.95. 1-Yr: $40.95 (557 95-1st Class)
A.R.C,P.0. Box 802-L21, Carlisie, MA 01741
Phone:(978) 371-0512 V|SAIMC Fax:(978) 371-7129

CABLE CONVERTER
DIAGNOSTIC TEST CHIP

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!

DENIED SALE.WE SELL PRODUCTS ONLY!! TO
YECHNICIANS OR CABLE REPAIR FACILITIES!!
#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXY DAY SHIPPING AVAILABLE!
*SALE= BUY 6 YEST BOARDS AND GET 2 FREE.
*MONDAY THRU FRIDAY 8AM - 7PM EST.
*DEALERS WELCOME * ALL PRODUCTS GUARI!I

& visuaL IR

COMMUNICATIONS INC.

ORDERS/CATALOG 1-800-GO-CABLE
4 |TECHNICAL SUPPORT DEPT. 717-620-4363 EST. 1976
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EDITORIAL

Glad | Agked!

Putting together a magazine like Electronics Now is a tough job. It is made hard-
er by the fact that the technology that we are writing about is always changing, as
are the needs and interests of our audience. To do the best job possible, I felt T had
to get a better handle on what our readers wanted and expected from this maga-
zine. That was the reason behind my July 1998 Editorial (“Who Are You?> What
Do You Want?”).

T expected (hoped for?) at least a few responses. What I received has exceeded my
wildest expectations. My e-mail and regular mail boxes have been overflowing for
days, and the letters keep pouring in. So you can see for yourself what your fellow
readers are thinking, we've reprinted a few of the letters in this month’s “Letters”
column. Some more will follow in future issues.

So, what have I learned? For one thing, our readership is a very varied bunch. That
said, there were a few traits most of you share.

For example, even if you never have built one, just about all of you enjoy our pro-
jects. One common request was for a few more simple projects for those without the
time or experience to tackle the big ones. Without revealing too much, I'll just say
that we are working on a way to do just that, without eliminating our more sophis-
ticated circuits.

“Service Clinic,” and its new author, Sam Goldwasser, received an almost universal
3

thumhs up. The same is true of “Tech Musings,” even if you don’t always agree with

some of Don Lancaster’s views.

Most of you like the articles on new and coming technology. Most, though not all,
liked the new “Prototype” section. Just about everyone liked the “Q&A” column.
One common request was a little more coverage of hasic electronics; it is on the way.

On computers, the majority want, or at least would not mind, coverage of comput-
er hardware and circuits. One common request here was for interface circuits or cir-
cuits that let you use your computer as a test instrument. On the other hand, most

. who expressed a prefercnce asked that we do not delve into computer software or

usage, unless it dealt expressly with electronics. On that last point, let me put any
remaining fears to rest: This is ELECTRONICS Now, and the core of our cover-
age will always remain centered on electronics, not computers.

One thing did bother me, however. Many of the letters began by thanking me for
the invitation to write. The thing is, your input has always been welcome and need-
ed. Sure, we love to hear what we are doing right, but we also need to know what we
are doing wrong. And an occasional letter to let us know vou are still out there and
paying attention is always nice. Don’t be bashful, and don’t be a stranger!

Cad Lan

Carl Laron
Editor




-y

—T

T -

Wten

For over 20 years, MC

Tho Suurss raorAdll Of four
@ Slasfraniss 1laeds

s provide this code:

ot g —

i

ordering.. pleate

SOURCE COOE: ENS50

M has b2en tae leading supplier to the

electroics serwice ndus:ry. Huge inventory, rapid delivery and
compefitive pris2s Bave made MCIV the choice for:

- Hohbyists

Edecaters

Riscover the M@M ciff

7 me——

X,

Rechargeable Screwdriver
Handle can be folded for pistol grip type
use. Reversible, six torque settings.
Accepts standard %" hex bits. Includes

Piezo Horn Tweeter
Provides excellent transieat response’ wiTi
low harmonic distcr-ion. Efficient piezo
design ignores low f-eqaencies eimmat.ng
the need for a crosseve~. Impedence is
over 1000ohm at 1KHz and over 20ohm =t
40KH:z. Frequency response 3~30KHz.
{imensions: 2%"(H) x 2%" (W) x 3" (D).

slotted and Philips bits, AC charger and # R !
two battery packs. A 5 *3.50
Order # Reg. $22 50

22-1710 $35.95 .

TENMA'
l 15A Regulatad Power Supply

Provides regulated ~3.6VDC output at 15
amps duty cycie (o= manute on_ three
minutes off). Eeav, suty heat sinks assuwe
200l reliable operarien. Dimensiens:
17%" (W) x 10" (D)x 5" {H».
Order # Rey
72-810 $94.25

low frequencies and high durability. Poly
cone provides immunity to humidity,
making this ideal for automotive
applications. Power capacity 70/100W
RMS/peak, frequency response

*69.25

30Hz~3.5KHz, 1" voice coil, 18 0z. magnet. &

Sohm. (@] 4p-
Order # Reg. 59 00 g 4?
55-1190 $13.50 . 096

Call for complete =
ordering information TENMA
DMM W/Lagic

3% digit DMM
measures AC/DC

FREE  Zoomv_coov, -
i 2 to 2000 ¥iohm, capacitan
) Catalo a ! DouF transiotor h= ga.n and atdible E

cor.tinuity test. Reqjaires 9V battery
(#290-080) not inc uded. Dimensions:
2% (W) x 5%" (Hy = 14 (D).

Order # Rig. $ 3

72-4025 $5¢.36 g - 95

Same Day
Shipoing!

In stack orflers
received bw 5:30 p.m.
(YOUR T NIR), ere
shipped tae same day.

OD2.00.22550
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12V, 4Ah

Sealed Lead Acid Batte
Ideal for mos= 12VDC and battery backup
applicat-ons ncluding alarm panels.
Dimensibns: 2.75" x 3.66" x 4.02". Weight
3.96 lbs. Connections via .187" tabs.

wio swes 14.99

261910 $19.95

l Versatile antenna
provides continuous
receive coverage
l from
25MHz~1300MHz.
] It will also transmit
| on the 6M, 2M,
JI 70cm, 33cm and
23cm Ham bands
. * with a maximum
power rating of 200W. Antenna impedance
i8 50ohm and is terminated with “N” ty
female connector. Overall length 677,

Order # _ lea)
111-2535 $69.95
‘

Sweeps the entire
25~2000MHz band and
locks automatically onto
any transmitted signal.
Radio and television
broadcasts are
automatically ignored.
Scans entire range in 5
secands. FM deviation
can be set at 5KHz or
50KHz. Detachable
anzenna utilizes BNC type connector.
Rejuires four “AA” type batteries
(#291-080), not included. Dimensions
2% (W) x 1% (D) x 4%" (H).

Order #

111-2525

MCM ELECTRONICS®

650 CONGRESS PARK DR.
CENTERVILLE, OH 45459
A PREMIER FARNELL Company

SOURCE CODE: ENS50

(ea.)
$299.90,
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Gontrol Via PC
Parallel Port

| Q) Could you explain how to turn a 12-volt
DC relay on for 10 seconds, then off for
20 seconds, and repeat this cycle 1000 times,
using a PC programmed in BASIC? The
velay coil pulls abour 250 mA. Ideally, 1
would like to be able to control three or four
relays from a BASIC program. — L. H. B.
Burton, MI

1 want to write an automatic control pro-
gram for a PC and send the imput and
output signals through the serial port or par-
allel port. Could you give me complete infar-
mation about the serial and parallel ports?

— Y. 8. X, Trenton, Nj

PC parallel ports (printer ports) are

extremely handy. Each port provides

eight data lines plus several control

lines; the whole thing is very similar to

the bus of an 8-bit microprocessor, so

I its easv to interface to digital ICs and
‘ other circuitry.

Taking the first question first, you
can control up to eight relays with the
data lines of a parallel port using the cir-
cuit shown in Fig. 1. The relay coils are
controlled by IRF510 power switching
transistors driven by the data from the
PC. You’ll need a separate source of 12
volts unless you'’re sure your PC can
spare 250 mA for each relay coil; in that
case, vou can take 12 volts from a disk-
drive power connector.

The program is shown in Listing 1. It
retrieves the port address of printer port
LPT1 and then transmits data directly
to the port, bypassing the operating sys-
tem in order to ignore printer status sig-
nals (“ready,” “out of paper,” and the
like). If you want to use port LPT2,
' change the PEEK functions so that they
| look at locations 10 and 11 instead of 8
and 9 respectively.

"To count seconds, the program uses a
simple trick. The BASIC function
TIMES gives the time of day in hours,

READERS’

‘@
RUESTIONS,

PC PRINTER PORT
(25-PIN SOCKET)

b7 =

1N4001

EDITORS’ ANSWERS

+12V

RELAY

Q1
IRF510

GND

25

FIG. 1—EACH DATA BIT of a PC's parallel port can be used to control a relay using this

simple interface circuit.

minutes, and seconds. The value of
TIMES therefore changes exactly once
per second, and when it has changed ten
times, ten seconds have elapsed.

The sample program controls only
one relay connected to data line DO. To
control multiple relays independently of
each other, use the statement

OUT p, INP(p) OR 2"N
to turn relay number N on, or

OUT p, INP(p) AND NOT 2~N

to turn relay N off, leaving the other
relays unchanged. Here N ranges from 0
to 7.

You can also use the parallel port for
input, as described in this column in
QOctober 1996. The definitive handbook
on unconventional uses of parallel ports
is Parallel Port Complete, by Jan Axelson,
available through bookstores and by
direct mail from Lakeview Research,
Madison, W1 53704; Web: www.lvr.com.
This is an easy-to-understand book full

LISTING 1

100 ‘ Get port address of LPT1
110 DEF SEG = &H40

120 P = PEEK(8) + 256 * PEEK(9)
130 ' Repeat 1000 times...

140 FOR I = 1 TO 1000

150 *Turn DO on

160 OUTP 1

170 ‘ Wait 10 seconds

180 FORJ=1TO 10

190 T$ =TIMES

200 WHILE T$ = TIME$: WEND
210 NEXT J

220 *Turn DO off

230 OUTPR O

240 *Wait 20 seconds

250 FORJ=1TO 20

260 T$ =TIMES

270  WHILET$ = TIME$: WEND
280 NEXTJ

290 ‘ End of loop

300 NEXT |

of practical circuits as well as valuable
reference information. The companion
volume, Serial Port Complete, will also be
available by the time you read this.

|







