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AUCTION BLOWOUT!

Over 2,000 Items on Ebay! Many from Distressed or Bankrupt Dot-Coms!

24GB Ultra SCSI DAT Tape Drives Cisco Routers and Hubs
No Minimum Bids! Bids Start at $50

Sun Workstations and File Servers 15,000 RPM Ultra 160 Hard Drives
No Minimum Bids! $10 Minimum Bid

Disk drives cost too much.Take advantage of dot-com closeouts and bankruptcies. We’re
liquidating thousands of PCs, hard drives, and accessories. Visit www.scsidrives.com and name your
own price! Join our mailing list for advance notice when special sale items arrive!

4. CORPORATE SYSTEMS CENTER

3310 Woodward Avenue, Santa Clara, CA 95054 (408) 588-1110
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Adaptec ISA SCSI Cntlr. %

4 AHA-1535/1535A - SCSI1 & SCSI2 conn.
4 Special!!l - $17.50 with any SCSI HD!
4 New units, OEM pkg, 90-day warranty

HSC#19397 _ $24 95!

Cat5 Patch Cable
; ~

Just under $.50 each by the case!!
4 ‘Foxconn’ #CT88B12T88-A17
4 Yellow, 12 ft. - 80 cables/case
4 New, sold by case only

HSC#1 9234 $39 95/case

4 WYSE ‘Winterm 2315SE’

4 Virus-proof - high security

4 Easy access to server apps. %

4 Up to 32 users/servers, tiny footprint

4 VT220, VT100 and VT52 emulation

4 Mouse, keyboard power supply included!

HSC#1 9346 $89.50|
B &) .

USB Network Adapter! |
Compact - perfect for notebook PCs |
Dual-speed 10/100 RJ45 jack
Plug ‘n play with Win 98, 2000
Powered by USB port
Compatible w/LinkSys,other USB hubs
New, w/cable, manual, 90-day warranty

HSC# 19335 $19.95

S R S

12VDC Fan Bar: am !!

4 Nidec ‘Beta SL’, Mod. No.

4 12VDC @ 0.06A, std. 2-pin pwr conn.
¢ Measures: 80 x 25mm (3.125” x 1.0")
4 Buy ‘em by the case and save!

HSC# 80153 %84 g1 g5
HSC# 194220 case)$99.00

PCMCIA Card Reader

4 SSP Argus 2000 ISA-type reader/writer
4 Dual PCMCIA Type I/Il, or one Type IlI
4 DOS/W3.1 driver diskette included

4 Win95/98/NT ready &

*

New, w/interface, manual
& cables

HSC# 19410

$24.95

Compact Keyboard!
4 88/89 enhanced key layout
4 Finger glide mouse function .
4 Space Saving design :
4 Only 8.5" x 11.28" -
4 Free PS/2 connector adapters!
4 New, w/mouse driver diskette and

manual
HSC# 19328 $14.95!

HS

3 Retail/Wholesale Locations:
Main Office - Mail Orders...
3500 Ryder St. Santa Clara, CA 95051 Rohnert Park 1-707-585-7344 -

Electronic

Rack Mount Cabinet

10-Base T card, ISA
HSC# 18943 $4.95

PCMCIA SCSI Card m ‘ E
HSC# 19160 $49.50 PCMCIA 10BaseT
Initio SCSI Cntlr, PCI it et i

HSC# 18218  $9.95
Digital Color Camera

HSC#17503a $4. 95'

Digital Call Recorder!
HSC# 19350 $49.50! /V W
m Check out our

150W Power Supply
HSC#19266 $17.50

200W Power Supply
HSC#19267 $19.95

9.1GB ULTRA SCSI 4,3 GB SCSI 1/2 HEIGHT

4 Seagate ST19171WC, 80-pin 4 ST15150N hard drive
¢ Wide to std. SCS! adapters - $7.50!1 4 7,200 RPM, 9.0 mS avg. seek e
# HSC 90-day warranty # HSC 90-day warranty el x (b jouisie dimengions

Hsc# 1 841 2 g 4 Pulls from working svc. some scratches
$19.95! $14.95! HSC#19437 $19.95!
(o e [

You can find these in the “Specials” area of our on-line shopping pages at
www.halted.com...
56K Modem/Hub
Internet Video Phone
HSC# 19334 $12.50
4MB PCI Video Card

Disk Drive Deals!
4 7200RPM, 4.6mS av. latency 4 21 Hds, 11 Disks, 3,711 Cyl. . =
HS c #1 8753 4 Reversable mounting flange

HSC Web Specials!
check them out, and use our secure site to place your order.
HSC# 18942 $17.50 10/100 Ethernet Card
HSC# 19334 $12.50
HSC# 19332 $9.95!

30 Watt Audio Amp!
HSC# 80638 $19.95

2000W Variable Xformer
HSC#AEEC2090 $95.00

v

80W Power Supply
HSC# 18415 $12.50

6VDC, 12Ah lead-acid

Weekly Specials!
www. halted.com

/
/ﬂ M HSC#19283  $9.95
s p 500W Variable Xformer
7-bay tower cabinet |5 1 HSC#AEEC590 $45.00
POMCIA Ethomet i HSCH80544 2950 e 5‘
HSC# 19125 $9.95 4 i Pixie2 Tranciever Kit
AT Mid-Tower Cab. '-, HSC# pixie  $9.95
: HSC# 19327 $14.95
u DVM, wilip-up LCD e - ”
; HSCHAEEC2890 $39.95 e ‘
ATX, 145W Power Supply Compact Power Supply

HSC# 18350
. HSC#AEEC10P $32.00 -
Bargain DMM ’ ATX 200W Power Supply

Server Cabinet, ATX HSC#AEEC1504 $14.95 12V,3.4A Power Suppl
HSC# 80541 $149.95 HECE 1abiZ &5, g,rfpy HSC# 18665 $14.95

$9.95 Table Top Solder Pot HSC# 18415 $12.50

Video Players!

12VDC & 120VAC Built-In! 115VAC Unit
4 Model No. VHS-10S player deck 4 Magnavox video player, working pulls
4 Std NTSC VHS format, frnt-pni cntrls ¢ Standard ‘F’ & RCA connectors
4 Perfect for on the road! 4 Switch selected Ch. 3 or Ch. 4 output
4 Working pulls, HSC 90-day warranty ¢ Working pulls, HSC 90-day warranty

HSC# 19048 ' HSC# 19152
$19.95 _ $17.50

RAID Controller!

‘Mylex’ Model No. 960P-3

Up to 32MB, 36-bit SIMM, (4MB min.)
1 to 45 drives as one logical drive
Can co-exist with 3 more (180 drives!)
Pulls, online support info

HSC# 19427

Since 1963!...
Silicon Valley’s
Electronic Marketplace

1-408-732-1573 ,
1-916-338-2545 .

Supply

prior sale.
Santa Clara
Sacramento
CoD.

Circle #72 on the Reader Service Card.

SCA to SCSI 1 Adptr

4 Converts SCSI1 to SCA wide

4 Standard 4-pin power connector |
4 Jumpers for LED, SYN, DLY, MTF, ID0-3 |
+ Jumpers & config sheet incl.

¢ New, 90-day warranty

with any SCSI Hard Drive.,

HSC#SCS3700  $12.50!

SmartCard Reader

Fits in PCMICA slot 4
For sensitive files/databases #
Personal access security system

Restricts unauthorized access
Comes with 2 cards, diskette, manual
New, retail-boxed, 90-day warranty

SC# 19433 $19.95 |

RF Goodies!
50 Ohm cable assemblies
4 RG-58 size coax - two lengths avail.
¢ Male TNC to male SMA connectors

-

HSC#19438 13~
HSC#19439 18~

4 1/8” high-quality 50 ohm coax
4 Male to male SMA connectors
+ 18" long

HSC# 19440

50 Ohm Aitenuator
-~ L

4 Mini-Circuits Model No. SAT-20

4 20dB atten. - 0 to 1500MHz, 50 ohm

4 Male-to-male SMA connectors
Cab!e assembly pulls, 90-day warr.

HSC 44 $9.95

$4.50
$4.95

PCI to SCSI Host

4 DTC ‘3130B' - Plug ‘n Play adapter

¢ SCSI-1, SCSI-2 and Fast SCSI-2

4 50-pin low & high density conn. 1
4 133mB/s (host bus), 10mB/s (sync burst) §
4 Multi-platform compatibility

¢ New, 90-day warranty

HSC#19434

LCD Display Modules!

4 20 char. x 24 display
4 2.36"H x 3.86"W overall, 0.55" max. depth

4 Data sheet @ http:www.halted.com/
online/index.htm
4 New, 90-day warranty

HSC# 19399 $12.95

4 24 char. x 2 display with LED backlight

4 Emerging Display Tech. # ED24200GLYU

4 1.406"H x 5.5625"W overall, 0.4375"D

4 Data sheets: http:/www.halted.com/
online/index.htm

4 New, OEM pack, 90-day warranty

HSC# 19400 $9.95

Order Toll-Free:
1-800-4-HALTED (442-5833)
or...ONLINE, AT: www.halted.com

Terms: Some quantities limited; all items are subject to
Minimum order: $10.00 plus shipping.
Orders under $20.00 subject to $2.00 handling fee, in
addition to shipping. All orders shipped by UPS Surface
unless otherwise specified. $6.00 UPS charge added for
Visit our website for detailed information on
domestic and international shipping methods.

ts & Volts Magazine/Octoser 2002 3




What's in your next project 2

The Basic Atom is an easy to use self contained
microcontroller. Download your program, apply 5 volts and
your are up and running. From beginners to professionals,
programming microcontrollers has never been easier !

Experiment and test code changes on-the-fly! Bring your

projects to life quicker and easier with the Basic Atom IDE !

Stop wasting time strategically planting debug statements

throughout your entire program. The Basic Atom software

includes a built-in ICD (In Circuit Debugger ). Watch your

ACT;;MLYZ §$6M 2 ES'EE program run on screen with variables, SFRs and RAM values

: being updated as each line of code executes on the Basic Atom.

The Basic Atom’s ICD is so easy to use, even a first time user
can have it up and running in minutes !

ATOM 24 MODULE
ONLY $59.95

ATOM 40 MODULE

ONLY $79.95 BS2p compatible syntax, with a complete expanded set of
powerful and easy to use commands ! Serin, Serout,
If..Then. Elseif. Else..Endif, Do..While, While..Wend, OWin,
OWout, ADin, Pulsin, Pulsout, PWM, Xin, Xout and more!

32 Bit Floating Point Math. The Basic Atom supports 32 bit
floating point and integer math. This includes 32 x 32 bit
divides and multiplies. With 32 bit math you can have variables
containing values of up to 4 billion.

300 bytes of RAM. No more wasting time trying to save
variable space in your program. Plus additional features include
a built-in Analog to Digital converter, UART, 2 PWMs and
more.

COMPLETE DEVELOPMENT KITS AVAILABLE

Order your Basic Atom today !
OEM ATOM ATOM SUPER DEVELOPMENT BOARD

ONLY $59.95 ONLY $69.95

Introducing the Explorer Robot. The Explorer Robot is great for the robot enthusiast,
educational programs, hobbyist or just about anybody interested in robotics !

The Explorer Robot chassis is made from anodized brushed aluminum. This high quality
chassis provides a sturdy base for mounting servo motors, controller board and any
number of add-ons. Each chassis includes elongated slots for mounting flexibility. Easily
customize the Explorer Robot chassis to suit your needs.

Each Explorer Robot comes complete with two infrared obstacle sensors, ARC controller
board (Based on the new Atom Pro), front caster wheel, chassis, modified servos, wiring,
battery holder, software and manual. Plus the book “Expirenmenting with the Explorer
Robot”, which ontains several useful projects for your new Explorer Robot.

Several Add-ons such as, Ni-Cad Cable adapter, Line Follower and more are available
for the Explorer Robot.

The brains of the Explorer Robot, the ARC controller board, includes a socket for an I2C
eeprom to give your robot memory, L293D motor driver to replace the servo motors or
add DC motors. The ARC controller board is designed as the ideal robotics controller
board. (The ARC controller board can also be purchased separately)

PARTS ALSO AVAILABLE SEPARATELY

Order your Explorer Robot Today !

EXPLORER RoBoOT KIT
ONLY $199.95

BASIC MICRO TO ORDER VISIT WWW.BASICMICRO.COM

TECHNOLOGY AT WORK OR CALL Us AT |1-800-869-5095
The Basic Atom is a registered trademark of Basic Micro Inc. (M-F 9 AM TO 6 PM EST)

4 OCTOBER 2002/Nuts & Volts Magazz'ne Circle #29 on the Reader Service Card.



10 THE ELECTRONIC MUSIC BOX
This note-worthy project incorporates
features to simulate the old-style
melodious sounds of mechanical
music boxes, and can be used in
battery-powered, as well as
AC-powered applications.
by Richard Panosh

16 SIMPLE INTERFACE USES
COMMON TOOLS
Using a BASIC Stamp, InByte, and
Microsoft Excel (of all things!) to make
a “homebrew” interface program to
read bytes of data.
by Mark Van Steenburgh

24 AN INTERNET ENABLED

STRIP CHART

With Radio-SkyPipe software, you can
share strip chart information with fellow
amateur radio astronomy observers over
a network, or use the data in a myriad of
other applications such as remote
weather monitors or seismographs.

by Jim Sky

32 USING X-10 TO CONTROL
CHRISTMAS LIGHT DISPLAYS
"Tis the season to put X-10 technology to
work to build your own awesome holiday
light display.
by Richard Haendel
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News Bytes 64
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Electronics Showcase 41
Prize Drawing 43
New Product News 76
Classified Ads 57
Advertiser’s Index 66
Gadget-o-rama Contest 40
NV Bookstore 80

Publisher’s Info 14

24

67

OPEN COMMUNICATION 20
The Most Complex Two-Way Radio Ever Built.
A technology update on cell phones. |
By Louis Frenzel |

STAMP APPLICATIONS 30
Play It Again, Stamp! Build a programmable
sequencer using the BASIC Stamp to control
anything from lights to flash ports to squibs.
By Jon Williams

ELECTRONICS Q & A 36
What'’s Up: Solar power, battery power, and PC
power put to work. Got a grab bag of compo-
nents you need to identify? Here’s two hints. The
nemesis of the remote-controlled world (broken
keypads) finally fixed. And a challenge for the
inventor and/or shuttle bug. By TJ Byers

Nuts & Volts

ULTRA-LOW POWER TV
REMOTE CONTROL
TRANSMITTER — PART 2
Ready to go wireless? This month, we
expand on September’s project and build
a remote control encoder.

by Mark Buccini

IDENTIFY THOSE NOISE LEAKS
Whether you're using a ham set, radar
detector, CB radio, or one of the new
long-range cordless phones, there is plenty
of “noise” around you to disturb normal

operation.
by Gordon West

70 HOUSTON,
WE HAVE
A ... PIC
PROJECT?

Going “NASA” style
with a model rocket

launcher controller.
by Bill Ruehl

TECHKNOWLEDGEY 2002 7 w
Mind over matter becoming a reality; Atomic ‘
anchors promise improved MRAM; Dude, you're
gettin’ a Dell (even if you don’t know it); Mac
line-up moves to dual-processor models;

Studying sea birds by remote control; Betamax,

rest in peace; and Chip sales grow 5.8 percent in
second quarter 2002. By Jeff Eckert

VOLUME 23 + NO. 10
OCTOBER 2002

LASER INSIGHT

48

Aligning more complex laser systems plus tips
regarding additional optical elements found on

some of these lasers.
By Stanley York

AMATEUR ROBOTICS
GNd C for your 68hc12 robots.
Guest Hosted By Karl Lunt

50

Nuts & Volts (ISSN 1528-9885) is published monthly for $24.95 per year by T & L Publications, Inc., 430 Princeland Court, Corona, CA 92879, PERIODICALS POSTAGE PAID AT CORONA, CA AND AT ADDITIONAL MAIL-
ING OFFICES. POSTMASTER: Send address changes to Nuts & Volts, 430 Princeland Court, Corona, CA 92879-1300
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SPECIAL PURCHASE, 2.4GHz ANTENNAS, PERFECT for LONG RANGE VIDEO or WIRELESS LAN APPLICATIONS. FIVE MODELS AVAILABLE, ACHIEVE PERFORMANCE YOU THOUGHT IMPOSSIBLE
SELECT from FIVE MODELS: TWO OUTDOOR PARABOLIC or A RADOME PROTECTED YAGI, OMNI DIRECTIONAL Right Angle WHIP or TABLE TOP MOUNT AS WELL!

Choose from the LARGE, 24dB, 10 deg. beam width or the MEDIUM, 20dB, 13

I deg. beam width PARABOLIC DISH. (shown far left) each provides an

¢ environmentally sealed “N* type male termination attached fo a 30" long cable
Large size is 27" x 30" and weighs 5.3 Ibs, the medium size is 20" x 24" and
weighs 3.6 Ibs. Can be either horizontal or vertical polarization. Quasi Log
Periodic end fire array feed. Both have a commercial quality, light grey, powder
coat finish. California Amplifier part no's are: 130135 and 130120. The two

@ omnidirectional offerings, shown left and right are "Rubber Duck” style, the

g surface mount (shown near left) offers a black, 1/4 wave radiator. The overall
size is 3.5"H x 2.7" diam. base. A five foot long RG58-AU cable is terminated

PARABOLIC 24dB..

-

with a gold, SMA female connector. The straight 1/2 wave whip is 4.4°L
and features a right angle mounted, female SMA connector. Perfect
for portable applications. Both omnis are black and very rugged

A UV stable, polycarbonate, radome protects the 13.9dB YAGI, type
PC2415N from Cushcraft. [shown far right] Max. input power is 500
Watts, the 15 element, one piece radiating design is extremely
rugged Size is 26" L, weight is 1 pound. Antenna is terminated

rough a pigtail connector to a "N" type female connector..

: L0
..$129ea., PARABOLIC, 20dB...... S99ea DESK OMNIL....... $5ea., WHIP OMNIL......$3ea. %

NEW! 0.0007 Lux, Black & Wlme, NIGHT VISION CAMERA!
State of the Art Video, Our GMV-
6K, Takes the Prize. For covert,
military & scientific applications,
this is it. Unbelievable 0.0001Lux
@ 0.8 performance is enhanced
i through low speed electronic
P shuttering, digital frame integration
. : and advanced DSP. Did we mention 600
Line resolution? Auto sensitivity mode starts as it
becomes dark. 24 hour surveillance is possible with the
optional f1.2 auto iris lens shown below. Seven Gain/Shutter
modes are user selectable. Normal, X4, X8, X16, X24, X32, X64
These provide frame rates of 60, 15, 8, 4, 3, 2 and 1 per second. Auto/off
BLC, S/N >52dB, Mirror on/off, Gain on/off, auto electronic shutter 1/60 to 1/120,000 sec.,
Alum. housing, dual 1/4x20 mtg. Specs: 1/2" CCD, 768(H) X 494(V), with 380K pixels, 12VDC
+1V@200mA, Std. video out on BNC. Size: 5imm x 5Imm x115mm long. Regulated power
adapter included. All functions externally controlled. C-mount lens not included.

(“BUDGET ASTRONOMICAL” PERFORMANCE, 600 Lines Resolution.)

GMV-6K...$44%ea. High performance auto iris lens, 12mm, 1.4..$129

-
MOTOROLA, MVME 147, SINGLE BOARD COMPUTER
FEATURES: 33.33 MHz MC68030 enhanced 32-bit microprocessor, MHz
MC68882 floating point co-
processor,16 MB of shared
§ DRAM, with programmable
parity, 4K x 8 SRAM and
fime-of-day clock with battery
backup,
Four 28/32-pin ROM/PROM/
i EPROM/ EEPROM sockets, 16
bits wide A32/D32 VMEbus
master/slave interface with
system confroller function,
our EIA-232-D serial
communrcahons ports Centronics® compatible printer port, Two 16-bit fimers
and watchdog timer, SCSI bus interface with DMA, Ethernet transceiver
interface, 4-level requester, 7-level inferrupter, and 7-level interrupt handler
for \/N\Ebus On-board debugger and diagnostic ilrmwuve

MPLETE SPECS: 7.pdf
MVME'|47 023A 33 | MHz, 16MB, Eihernef & SCS. $'I495ec|

W=

SONY EX-VIEW CCD for fhe best "ASTRONOMICAL”
PERFORMANCE ilab dable camera!
With 600 Lines Resolution. NEW’ 0.00005 Lux, Black & White
State of the Art Video, Our GMV-EX-6K, Takes the Prize. For covert, military & scientific
applications, this is it. Unbelievable
0.00005Lux @ f0.8 performance is
enhanced through low speed
electronic shuttering, digital frame
integration and advanced DSP. Auto
sensitivity mode starts as it becomes
dark. 24 hour surveillance is possible with the
optional f1.2 auto iris lens shown below. Seven ‘ }E s
Gain/Shutter modes are user selectable. Normal, § )
X4, X8, X16, X24, X32, X64. These provide frame rates . L.’
0f 60,15, 8, 4, 3, 2 and 1 per second. Auto/off BLC, S/N >52dB, %
Mirror on/off, Gain on/off, auto electronic shutter 1/60 to 1/120,000 sec.,
Alum. housing, dual 1/4x20 mtg. Specs: 1/2" CCD, 768[H) X 494(V), with 380K pixels, 12VDC
+1V@200maA, Std. video out on BNC. Size: 5imm x 51mm x115mm long. Regulated power
adapter included. All functions externally controlled. C-mount lens not included
GMV-EX6K...$529 High performance 6mm, {1.2 Manual Iris Lens...$69
)

NEW, GM-DVR100, DIGITAL VIDEO RECORDER,
Digital Recording provides
superior quality images, Hard disk
hot-swapping capability, Pre-
Alarm image recording,
Compatible with most
multiplexers, Time lapse and real
time recording, Refresh rate up to
60 Fields, Qunck Search by date/fime, alarm events & recording list, playback of recorded
video at various speeds, On-screen setup menu and system timer, Password protection,
Stable Non-PC based proprietary system, Built-in M-JPEG compression/decompression,
Audio recording capability, Selectable time-lapse speeds, Data can be stored in
CompactFlash, Operation status record log, Continuous, Alarm, Pre-Alarm & Scheduled
Recording Modes, User-selectable settings for image rate, quality and resolution, NTSC
L GM-DVR100, DIGITAL VIDEO RECORDER.........

§
spsessse

$679%a.

NEW & IMPROVED, SONY X-VIEW, 0.003Lux,
UNDERWATER B&W CAMERA 16X MORE SENSITIVE
Now with 12 INTERNAL INFRA-RED LEDs!

Sleek black anodized, BRASS,
housing. O-Ring sealed &
WATERPROOF down to 60feet.

& Adjustabe mount included. Specs:
1/3" CCD, 400 Lines res.,super
0.003 Lux sensitivity, AGC, Auto
Shutter. 12VDC @200mA, 4mm,
78° FOV lens, Areal glass lens.
NTSC video out. Superior
construction. SENSITIVE fo IR. Ultra small Size only: 1.25"diam. X 2" long
With 60 ft. cable. Perfect as a remote area, pipe or ductwork inspection

(NEW, 2.4GHz VIDEO + STEREO AUDIO 3

TRANSMITTER and RECEIVER PAIR
Simply connect ANY VIDEO SOURCE to the
completely self contained 2.4GHz transmitter. All
cables supplied. You can transmit up to 700 feet
clear line of sight! Companion
matching receiver works with
any TV or VCR. Internal patch
antennas. 12DC. (all pwr.
adapters and cables included)
Can also be used to transmit VCR
or camcorder output to another TV

for remote viewing. Brand new, boxed

\camera. Excellent for general outdoor use. GM-300KX-12.....$179

set. OCTOBER SPECIAL,
AST- $89 set.

BRAND NEW, SPELLMAN +25,000 VDC POWER SUPPLY
SL Series, 250Watts, and it’s only 1/34"HIGH !

j

i 2
These new, boxed units are the type: SL25P250. Utilizing resonant topology, the
proprietary control system maintains high frequency over the entire operation output
range. High Frequency operation allows dynamic response time of less than 5
milliseconds and one of the lowest ripple specifications available.

Providing +25000VDC @ 10ma with low ripple of 0.02% rms, line and load regulation
is 0.005%. Current load regulation: 0.05% of full current for voltage changes and
Current line regulation + 0.05% of full current over the specified input voltage range.
115VAC powered. Size: 1/34"H x 19"W X 19D rack mountable. Weight is: 17 Ibs. Stability
of 0.01% per hour after 1/2 hour warm up. 0.02% per 8 hours typical. Temperature
coefficient: 100ppm per deg C. Ambient operating temperature: -20C to +40C. Front
panel on/off circuit breaker. Other features include, Internal fault protection, front panel
indicators for Line power, High voltage OFF and ON, Overload, Interlock status and over
temp. These supplies have no front panel controls. The I/0 interface is via a 24 position
terminal strip at the rear. External 20Kohm pot, not supplied can be used to remote
control the current. Outputs are provided for external metering of output. Complete with
original instruction manual, schematics, HV output cable and AC line cord. These units
are factory set for 25KV out instant on as provided. These are hazardous and
potentially deadly voltages. Do not purchase if you do not know what you are doing.

Must be over 18. All sales final. SPELLMAN, SL25KV.....$49%ea.

POWER to SPARE,
12 VOLTS at 17.2 Ah,
NEW EXIDE SEALED
RECHARGEABLE LEAD
ACID BATTERY

Type NP-18-12, Now is your chance
to perk up those power projects.
Perfect for powering many portable
devices such as GPS, laptop or
telescope, fish finder or underwater
camera. The list is endless. Don't be
left out of this opportunity. The size is
a manageable 7"W x 6.75"H x 3D,
weight is 14 Ibs. Heavy duty post
type connections. Use two in parallel
for 34 Ah WOW! Ltd. qty.
EXIDE-NP1812.....$24ea.
Case of 4, EXIDE-NP1812-4..$89 lamp Charger, EX-CHGR..$15ea.

NEW! 0.005 Lux, COLOR NIGHT VISION CAMERA!
UNBELIEVABLE LOW LIGHT PERFORMANCE.
State of the Art Video, Exclusive ON SCREEN, menu driven setup of
all camera parameters!
For covert, military & scientific applications
that must be color, this is it. Unbelievable
0.005Lux @ 1.2 performance is enhanced
through low speed electronic shuttering,
' | digital frame integration and advanced
DSP. Auto sensitivity mode starts as it
becomes dark. 24 hour surveillance is possible with
the optional f1.2 auto iris lens shown below. Seven Gain/
Shutter modes are user selectable. Normal, X4, X8, X16, X24, X32,
X64. These provide frame rates of 60, 15, 8, 4, 3, 2 and 1 per second.
Auto/Man. white balance 3200° to 10000°K, auto/man BLC, S/N >52dB, Mirror on/off,
Gain on/off, auto electronic shutter 1760 to 1/120,000 sec., Alum. housing, dual 1/4x20
mtg. Specs: 1/2" CCD, 768(H) X 494(V], with 380K pixels, 470 Lines, 12VDC +1IV@200mA,
Std. video out on BNC. Size: 5imm x 5Imm x115mm long. Regulated power adapter
included. All functions can be externally controlled. c-mount lens not included.

BATYERY

NP18-12 12V 17.2 Ak

e L

ORDERS. 800.810.4070
Tech 603.668.2499

)
(NEW, PRICE BUSTER, GM-210

“MINI CCD STEALTH CAM” Top quality,

black and white, mini CCD camera at a super price.
Packaged in a super rugged cast aluminum housing that
fits like a glove!

( Not flimsy sheet
metal )
Removeable
mounting bracket
included as well as
an 8, plugin
cable with BNC
video & DC power
jack for, no sweat
hook up. Why fool
around with an
open P.C. board?
Now you can have
the GM210 for the
same price as a
simple board camera ¢ 1/3" » 420 Lines * 0.3 Lux ® AGC
* Auto Shutter » Power, 12V @100mA 270k pixels
Standard 4 mm, 78° FOV lens  Focus from 10mm to
infinity ® NTSC video » 2 ounces e Size: 1.8" Square x 1.3"
deep, including lens, GM-210 STD........$4%ea

QTY SPECIALS.... 5 for $220......10 for $390
SPECIAL camera & 9" Monitor only $135

. J

~

( BRAND NEW, VIDEO MOTION SENSOR.

The model VM-10 connect to any standard video signal and you've got an
electronic "watchman" diligently watching the entire scene. Or any
adjustable sized area within the scene. Such as a doorway or even a
drawer or cabinet. A state of the art security aid. The unit will close a
contact when it senses a change. Auto or manual reset. Internal buzzer
with volume control and adjustable on time. VCR record and VCR stop
output. (use with time lapse VCR.) T10VAC powered. Adjustable sensitivity.
Video loop through. VM10....$179%ea.

PULNIX, TMC7 INDUSTRIAL 1/2”, COLOR CCD CAMERA,

NEW’ 6.8” LCD COLOR, TFT, ACTIVE MATRIX DISPLAY, A huge
23sq. inch VIEWABLE AREA, Super Deal. 2.8X the VlEWING AREA of
a 4" WOW! We wish you could see the color saturation and resolunon of this superior

LCD display. Excellent contrast ratio, high
quality, full color images are comparable '
to a CRT. Perfect, portable, general
purpose color monitor for standard NTSC
color or B&W video. Fully compatible with all
our cameras as well as Camcorders, VCR's,
DVD's efc. OEM "component" style unit has
no outer cabinet. Designed to be installed in
YOUR housing via four mounting tabs as
shown. Specs: Resolution, 1152H x 234V,
270K Pixels! Viewing angle, Top 10°,
Down 30°, Left 45°, Right 45° . Brightness,
300 nit, Size: W x H x D (mm/in), 157.2 x
122.6x 8.0, 6.2" x 4.83" x 1.1", Weight, 100z. Supplied with 30" input cable. Video input via
BNC jack , 12vDC input via a standard barrel connector.
BRAND NEW, FIRST QUALITY. GMTFTé68.......$16%ea.
Regulated 12 VDC/110VAC power supply.......$8.95ea.

with Pentax Lens. For No Compromise P
Specs: 1/2" CCD, 460
Lines resolution, 768H.
X 494V Pixels, 2 Lux
sens. @f1.4, Auto/
Man AGC, Auto/Man
Shutter: 1/60to 1/ .

10,000 remotely confrollable via 6 pin connector (not incl.) Auto/Man white
balance, Manual gain and hue controls are external.Complimentary color filter.
12VDC @320mA, Pwr supply incl. Pentax, 16mm f1.4 lens, A real glass lens.
Included. Std. NTSC video out on BNC. Y/C (S-Video) output available on 12 pin
connector supplied. Superior construction. Compact size only: 1.6"W x 1.25"H x
5.5" long. Perfect for use in process monitoring, medical, surveillance and

ion, Regular price $600. Limited quantity.

LGMV-3K-OSD $449ea. Superior Auto Iris lens, 12mm, f1..

$139%ea. or 2 for $249

NEW, SECURITY MONITOR. NOW YOU HAVE THREE CHOICES!
[Commercial quality, Hi-resolution B&W and Color monitors. Brand new, 90 day warranty.
BNC video in and loop through. Rugged black steel
case. Three models are available: choose a 9" or 15"
Black and White with 1000 lines of resolution or a 14"
color with 450 lines of resolution. You will be amazed
at how much better they will make your video look!

There is no substitute for a real monitor. With UL, FCC
and FDA approvals.

SPECIAL, BWMONITOR-9HR.
BWMONITOR-15HR.
COLORMON-14HR
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by Jeff Eckert

Advanced
Technologies

Mind Over Matter
Becoming a Reality

“or many years, the concept
“of wiring a human brain to
external machinery has provid-
ed great raw material for sci-
ence fiction writers, but it was
pretty much assumed to be too
complicated for practical appli-
cation. But research at Arizona
State University (www.asu
.edu) tends to indicate other-
wise.

Prof. Andrew Schwartz, of
the College of Engineering and
Applied Sciences, is looking
into ways to interface the brain
with the outside world to, for
example, allow a paralyzed per-
son to control mechanical
devices. Schwartz is the princi-
pal investigator of a team of fac-
ulty members, post-doctoral fel-
lows, graduate students, and
research technicians working
on "Advanced Neuroprosthetic
Systems," a three-year, $S6 mil-
lion grant project underwritten
by the US Defense Advanced
Research Project Agency.

Describing the research,
Prof. Schwartz said, "Arrays of
electrodes implanted in the
cerebral cortex of monkeys
record the electrical discharges
of 50 to 80 individual brain cells
as a small sample of the billions
of neurons that communicate
with each other during move-
ment. The signals intercepted
by these electrodes are sent to
a computer where they are
'decoded' or matched to differ-
ent arm movements. This code
is saved in the computer and
used by the animal to move a
ball or spherical cursor through
a virtual space to a specified
target when its arms are
restrained."

Apparently, monkeys learn
to perform the task by chang-
ing the way the neurons code
for movement direction. By
tracking these changes with an
adaptive decoding algorithm,

both the subject and the com-
puter program learn together.
This approach leads to very
good performance, allowing
subjects to move the cursor
with direct "brain control"
almost as well as they can with
their free hands.

The research team plans to
replace the virtual cursor with a
robot arm that will be used by a
monkey to reach and retrieve
food while its own arms are
restrained. Through a sort of
"neural bypass," the team
hopes this approach might help
human patients with paralyzed
arms. With further progress,
the technique might be used
not only to activate external
devices, but to provide function-
al electrical stimulation of the
patients' own muscles, allowing
them to bypass the paralysis
and use their own limbs again.

Unfortunately, perhaps,
other research has shown that
the process can be reversed;
that is, computer signals can be
used to control the brain. Last
May, Dr. John Chapin, working
with colleagues at the SUNY
Health Science Center at
Brooklyn (www.sunybkly
nem.org/), inserted an implant
into a rat's brain that allowed
him to instruct a trained rat to
turn right or left or move for-
ward in response to keystrokes
on a laptop computer. Test rats
were rewarded with stimulation
to a pleasure center when they
made the right decision. A pro-
jected application is to create
armies of "robo-rats" that are
equipped with small video cam-
eras and linked via wireless
Ethernet. This may be a useful
concept while we're talking
about rats, but if your employer
or spouse hears about it, you
could be in for trouble.

"Atomic Anchors"
Promise Improved MRAM

patented technique devel-
\oped at Sandia Labs
(www.sandia.gov) allows
manufacturers to deposit flat,

|

Initial
State

(1)

\
Final %

State

In the new Sandia process, cobalt
atoms cause the release of
hydrogen gas molecules then
link with oxygen atoms to form

"anchors" on oxide surfaces,
thus producing a very thin layer.
lllustration courtesy of Sandia
National Laboratories.

ultra-thin metallic layers on thin
oxide layers, and the process
promises to bring improve-
ments in the size and perform-
ance of magnetoresistive ran-
dom access memory (MRAM).
One of the nice applications
would be to allow computers to
boot up almost immediately
from the MRAM storage rather
than slowly loading the operat-
ing system and associated soft-
ware from a hard drive.
According to Sandia, the
process reduces material cost,
requires less electricity, and can
be implemented on equipment
that is already in place in chip
manufacturing plants.

MRAMs use magnetic tun-
nel junctions in which an ultra-
thin layer or insulator (typically
aluminum oxide about 1 nm
thick) is sandwiched between
layers of a magnetic metal.
When current flows through the
device, the magnetic orienta-
tion of the metal layers can be
switched, which results in differ-
ent tunneling current values.

These different values are used
to represent bits of computer
memory. Eliminating the
bumps makes it much easier to
grow thinner layers, which can
operate with lower switching
currents.

Working with cobalt as the
magnetic metal, researchers
have determined that, by incor-
porating hydroxyls on the sur-
face of the oxide, the cobalt
atoms can cause the release of
a hydrogen gas molecule, and
the cobalt atoms then become
oxidized and link up with newly
available oxygen atoms to form
"anchors" on the top layer of
the oxide (see figure). These
embedded metal atoms are
scattered at points that amount
to about one anchor for every
10 oxygen atoms in the top
layer. This eliminates the prob-
lem of metal atoms clustering
together as bumps on oxide
surfaces. Such bumps produce
poorly crystallized metal films,
which offer lower performance.

According to  Sandia,
although the experiment was
conducted using cobalt, the
method also should be effective
for iron and nickel — two other
metals under consideration for
MRAM, as well as metals such
as copper, ruthenium, and
rhodium.

Computers and
Networking

Dude, You're Gettin' a
Dell (Even If You Don't
Know It)

"n the US and elsewhere,
“'many cheap, unbranded PCs
(known as "white box" comput-
ers) are sold by local compa-
nies to small businesses,
schools, and government agen-
cies. About 40 percent of them
are built by the vendors them-
selves (e.g., Mexican computer
vendor Alaska, a subsidiary of
Mexmal Mayorista SA de CV,
and Brazil's Tropcom). But 60
percent are actually purchased
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from other manufacturers, and
Dell Computer Corp.

‘ Macintosh machines, has had
(www.dell.com) recently was ‘
|

to resort to some fairly exotic
technologies to maintain per-
formance parity. In fact, recent
(unconfirmed) rumors have
surfaced that Apple has long-
range plans to convert its
machines to Intel chips.

In the meantime, however,
the company is staying in the
race by unveiling a new Power
Mac® G4 line that features dual
processors in every model.
Three versions are available,
employing 867 MHz, 1 GHz,
and 1.26 GHz processors. The
Xserve architecture supports
up to 2 GB of double data rate
(DDR) memory operating at up
to 333 MHz, an ATI Radeon
9000 Pro graphics card, and

reported to have its eye on that
market. Its first offering is the |
"White Box 510D" machine, |
which is sold only to registered
dealers. A company can buy a
generically-packaged 510D
from Dell, slap on its own brand
name, and sell it for whatever
price it can get. The base con-
figuration of the machine
includes a 1.7 GHz Celeron
processor, 128 MB of RAM, a
CD drive, and a 20 GB drive. It
also comes with Windows XP, |
but not with a monitor. At ‘
$499.00, it may be cheaper
than building your own.

This may seem like a rela-

tively insignificant '"cottage | internal storage of up to 500
industry," but according to mar- | GB.
ket research firm IDC According to the manufac-

(www.idc.com), the white box
market is doing well in compar-
ison to slumping sales by big-
name suppliers. In 2001, 13.7
million unbranded units were
sold in the US, and the number
is expected to climb to 16.7 mil- g
lion in 2005. i

turer, the top model can per-
form better than 18 Gflops and
runs processor-intensive soft-
ware (e.g., PhotoShop) up to 90
percent faster than a 2.53 GHz

Mac Line-up Moves to
Dual-Processor Models

["“or a brief time, the PowerPC
I chip — built by both IBM and
Motorola — was the fastest PC
microprocessor in the world.
But as processing technology
approached the 1 GHz level,
Intel and AMD took over leader-

ey Apple stays in the performance
ship in the clock rate race. As a

race with a line-up of dual-

Pentium 4-based BE.
Performance is also enhanced
with the Velocity Engine and up
to 1 MB of DDR backside level
3 cache per processor. (The
Velocity Engine concept is
based on a single-instruction,
multiple-data function that
allows several calculations to be
performed in the same instruc-
tion, which enhances the per-
formance of complex calcula-
tions.) Shipping with the OS X
version 10.2 ("Jaguar") prein-
stalled, the machines also
include two FireWire ports and
four 12 Mbps USB ports, built-in
10/100/1000Base-T Ethernet,
AirPort® wireless network
capability, and a range of other
features. Suggested retail
prices for the machines are
$1,699.00, $2,499.00, and
$3,299.00, depending on
processor speed and other fea-
tures.

Circuits and
Devices

Studying Sea Birds by
Remote Control

f you've been lying awake

nights wondering why the
Leach's Storm petrel
(Oceanodroma leucorhoa) — a
small seabird — prefers to live
and breed on Great Duck Island
rather than any of the other
thousands of islands that lie off
the coast of Maine, you needn't
fret much longer. This summer,
researchers from the University

Miniaturized wireless
motes, such as the one pictured
above, are now sending back raw
data on the microclimate of a
petrel seabird colony in Maine.

sensor

Photo
Research
Berkeley.

courtesy of Intel
Laboratory at

Berkeley laboratory, installed a
network of about two dozen
sensors to keep track of the
birds' activities. The sensors,
referred to as "motes," detect
light levels, barometric pres-
sure, temperature, and relative
humidity. The motes relay col-
lected data to a single above-
ground "gateway sensor," which
relays the information at a 40
kB/s rate to a laptop computer
located in the island's light-
house. The motes can operate
for six months on two AA cells,
while the laptop — which is con-
nected to the Internet via satel-
lite — is powered by photoelec-
tric cells.

The 237-acre Great Duck
Island is located in Maine, 12
miles from the Acadia National
Park, believed to be one of the
largest petrel breeding loca-
tions in the eastern US. The bird

result, Apple Computer Corp. 5 ; of California, Berkeley | spends most of its life offshore,
: processor Macintosh models. ;

(www.apple.com), which uses Phaco cotiftiss of Able (www.berkeley.edu), with the | though, and only returns to

the PowerPC chip in its Y B 1 and of the Intel Research | land for the May through

New Timer and Counter Kits &

These kits all use a microcontroller and crystal for accurate, low-cost timing and counting.
4 Digit LED multiplexed output displays are used. Complete documentation on each kit is
available from our website. Shipping and Handling: USA $5.95, Canada $8.95 Other $12.95.

Multi Mode Timer Kit Up/Down Counter Kit
Seven different timing Count range is from 0000,1,2
modes! Modes and ... 109999, It can also count
delay ranges are set by down. Maximum count rate of
DIP switches. Timing  © * | about 30 counts per second.
delays range between 255sec (1sec steps) | Two counters can be connected together to
and 42.5h(10min steps) PCB size 1.9”x3.8” | make an 8 digit counter. PCB size 2”x2.5”
12VDC Order Code: CPS141 $15.95 9-15VDC Order Code: CPS129 $16.95

4-digit Timing Module Kit Presettable Down Counter Klt
6 Types of firmware available. Starting count can be set. The ;

The included firmware is a counter has four modes to con-
programmable down timer of trol how the output behaves
10,000 sec. PCB size 2”x2.6” 8 | when it reaches zero. Max count
Timing accuracy: 0.04% rate of 30/sec or 30,000/sec.
9-12VDC Current: 5S0mA PCB size 27x2.5” 9-12VDC
Order Code: CPS148 $9.95 Order Code: CPS154 $16.95

Tel: (330) 549- 3726. Request a FREE catalog or visit us at
www.electronics123.com for more products.
Amazon Electronics, Box 21 Columbiana OH 44408 USA.

SUPPORTS

DEVICES TO

EEPROMS (2

EPROM+

A device programming system
complete info at www.arlabs.com

+ EXCEPTIONAL POWER FOR THE PRO
+ EASY-TO-USE FOR THE NOVICE

Here’s what you get A rugged, portable programming unit including the power pack and printer port
cable both of which store inside the case. A real printed user and technical manual which i cher

for the programming unit plus diagrams for all technology family adapters*. Comprehensive, e
which is specifically designed to run under Windows 95, 98, ME and DOS on any speed machin
features which let you READ, PROGRAM, COPY and COMPARE plus much more. You have full a
system’s disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, M!
S-RECORD and BINARY files. For detailed work the system software provides a full screen buffer editor including a
comprehensive bit and byte tool kit with more than 20 functions.

Broad device support: incuding FIRST GENERATION EPROMS (2708, TMS2716%, 25XX eic.)
SECOND GENERATION EPROMS (2716-27C080)(8 MEG), 40 and 42 PIN EPROMS* (27C1024-27C
-28C010) PLUS ER5901, FLASH EPROMS (28F,29C,29EE 29F)(32 MEG), NVRAMS (12,20,X2210/12)
8 PIN SERIAL EEPROMS* (24 25 85, 93, 95, 80011A) PLUS ER1400/M58657*

tic diagrams
software
ftware has
ss to your
MOTOROLA

)(32 MEG)

BIPOLAR PROMS*
MICROS* (874X

74S/828), SERIAL FPGA CONFIGURATORS (17CXXX)
87C5X,87C75X,89C) ATMEL MICROS*(89S,90S)(AVR)

PIC MICROS 8, 40 PIN (12CXXX,16C5X,6X,7X,8X PLUS FLASH & 17C)
MOTOROLA (R()b" (68705P3/U3/R3, 68HCT705C8/C9/J2/P9, 68HC11 all families)

In cludes step-by-step tutorial plus of EPROM $7.00 SHIPPING « $6.00 C.0.D.
1 YE AR WARRANTY - 30 DAY MONEY BACK GUARANTEE VISA @ MASTERCARD e AMEX
*REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) sl S

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150
(513) 831-9708 FAX (513) 831-7562

email - arlabs@worldnet.att.net

$289

\website - www.arlabs.com MADE IN THE th.AJ
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October breeding season.
During that period, the birds
stay hidden to avoid predators
and typically come out only
after 10:00 PM, so you aren't
likely to see one in person. But
you can see photos and track
the birds' activities by logging
onto www.greatduckisland
.net.

Betamax: Rest in Peace

omething of a milestone

was reached late in August,
when Sony Corp.
(www.sony.com) announced
that it will discontinue the
Betamax video product line,
sending it to the technological
graveyard to join eight-track
audio tapes and Timex com-
puters. Over the past 27 years,
Sony sold 18 million of them,
but only 2800 were shipped
during Sony's last fiscal year.
Reportedly, 2000 more units
will be coming off the assembly
line before it stops forever, after
which Matsushita's VHS format
can be officially declared the
winner in the long-running
video format battle.

The victory is likely to be
short lived, however, as VHS
continues to lose ground to the
DVD format. Electronics retail-
er Circuit City recently
announced that it will be phas-
ing out VHS equipment from its
shelves. Various sources have
reported that DVD players are
the fastest-selling consumer
electronics products of all time,
and rentals of DVD-format

recovery that started late last |
year, and we are encouraged by
the progress we have made ‘
pulling out of the 2001 down-

turn." He added, "While com- ‘
puter and computer-related sec-

tor demand is lagging, wireless ‘
and consumer sectors continue
to strengthen. These two lead-
ing sectors are stimulating

. [
v 35W RF output, VSWR protected
g v Automatic audio & power controls

strong sales in flash, digital sig-
nal processors, application spe-
cific products, discretes and
analog, all of which increased
by double digits rates in the
June quarter."

In June, the SIA released its
mid-year market forecast pro-
viding an overview of an indus-
try-wide recovery that is cur-

rently underway. Sales in 2002
are still expected to result in
approximately three percent
growth from 2001, and the SIA
continues to expect the growth
rate to accelerate to 23.2 per-
cent in 2003 and 20.9 percent
in 2004, with wireless and digi-
tal consumer products leading
the growth of sales. NV

GET THE NEW CATALOG TODAY!;

New Kits, New LPFM, New Cameras
www.ramseykits.com

wewW!

v Color during the day, IR B&W at night!
v Automatically turns on IR lllumination!

v Digital synthesized PLL
W v Full front panel control

v 110/220VAC, 12VDC operation
Whether your application is export or LPFM, the PX1 has you covered. From the
over-rated continuous duty power supply & power amplifier to the 2 line vacuum
fluorescent display, your station will be the easiest to setup and the most reliable
for continuous operation. Full microprocessor controls provide a “virtual engi-
neer”. Check out www.highpowerfm for full details.
PX1 35W Professional FM Stereo Transmitter ~ $1,795.95

ELECTROCARDIOGRAM HEART MONITOR

v Visible and audible display of your heart rhythm
v Re-usable sensors included; just like visiting the hospital!
v Bright LED “beat” indicator
v Mognitor output for oscilloscope display JI[/H’E"?’
Enjoy learning about the inner workings of the heart while cov-
ering the stage by stage electronic circuit theory of ECG/EKG
systems. Be heart smart and learn at the same time! Simple
and save 9V Battery operation.
ECG1 Electrocardiogram Heart Monitor Kit $34.95
CECG Matching Case & Knob Set $14.95
ECGP10 Replacement Reusable Probe Patches (10-Pack) $7.95

PLASMA GENERATOR NEW!

@ / Generate 2” sparks to a hand held screwdriver!
v Build your own plasma balls!
v 25KV at 20 KHz from a solid state source!
Generate really impressive sparks, build your own plasma
ball, light fluorescent tubes without wires! From a solid
state source, generate over 25KV at 20KHz for the most
dazzling displays!
PG13 Plasma Generator Kit $59.95
PS12 14VAC Output Power Supply $19.95

ION GENERATOR WEWE

v Generates negative ions with a blast of fresh air!
v 7.5KV DC negative, 400UA - that’s a lot of ions!

S

CCD303  Mini B&W IR llluminated Camera
AC125

v Waterproof to IP57 standards!

v Black anodized housing with universal mount
Best of both worlds! This video camera is a water-
proof COLOR camera during the day. When the
light level drops, it automatically changes to B&W
and turns on its built-in IR illumination, with 10 IR
LEDs. Powered by 12VDC and terminated with a
professional BNC connector. B&W only model

also available if color is not needed. Both in heavy anodized black housing.
CCD309 Color/B&W IR Waterproof Bullet Camera
CCD308
AC125

$169.95
B&W IR Waterproof Bullet Camera $109.95
110 VAC Power Adapter $9.95

MINI B&W C/A_MERA WITH IR ILLUMINATION
Al

Built in IR illumination!
v Sees in total darkness!
v Black aluminum housing with swivel bracket
What a deal! This miniature B&W video camera has 6
high power IR LEDs built into it to provide illumina-
tion in total darkness! No need for external IR illumi-
nators. Attractive black aluminum housing easily
mounts at any angle with the built-in swivel bracket.
Runs on 12VDC, and includes professional BNC out-

put plug-in harness.
$59.95

110 VAC Power Adapter $9.95
Check out all our other new cameras at www.ramseykits.com!

PROFESSIONAL FM STEREO RADIO STATION

v Synthesized 88 to 108 MHz with no drift !

v Built-in mixer - 2 line inputs and one
microphone input!

v High power module available for export use

v Low pass filter for great audio response

Our FM100 is used all over the world by serious
hobbyists as well as churches, drive-in theaters,

and schools. Frequency synthesized PLL assures drift-free operation with simple

v Steady state DC voltage, constant current, not pulsed!

Leam the basies of ion repulsion by: buiding this ion generator! front panel frequency selection. Built-in audio mixer features LED bargraph

movies grew 126 percent in the meters to make setting audio a breeze. The kit includes metal case, whip antenna

first quarter of 2002, to a level
of $633 million.

Industry and the
Profession

Chip Sales Grow 5.8 in

Creates a continuous blast of fresh air charged with a ton of
ions. Perfect for pollution and air freshening; just smell those
ions! Solid state wind generation; you'll be amazed!

IG7
AC125

lon Generator Kit
110 VAC Power Adapter

UCH-TONE TONE GRABBER N

il (¥ ow bultin Rit1 phone jock

v New-output latch jack

v Large memory holds over 500 numbers
v Big bold 8 digit display, auto insertion of dashes

FM100

$59.95 FM100WT

$9.95

and built-in 110 volt AC power supply.
Super-Pro FM Stereo Radio Station Kit
1 Watt, Wired Export Version

SYNTHESIZED FM STEREO TRANSMITTER

$249.95
$399.95

v All new design & features for 2002! .4
i Al

# v Fully adjustable RF output

Our #1 kit for years has just gotten better for 2002!
Totally redesigned, the FM25B has all the features
you've asked for. From variable RF output, F con-

Dialed phone numbers on the radio, repeater codes, con-

nector RF output jack, line input, loop output, and

more. Includes case, power supply, whip antenna, audio cables.
trol codes, anywhere touch-tones are used, you can read P PRy e

second Quarter 2002 ‘ and store them! All new design for 2002. Capture those tones with the TG2! FM258 Synthesized FM Stereo Transmitter Kit $129.95
; TG2 Tone Grabber Tone Reader Kit $59.95
ccording to the ‘ CTG2 Matching Case & Knob Set $14.95 ND...OUR FAMOUS MINI-KITS
Semiconductor Industry 48125 110 VAC Power Adapter $'95 L These are easy to build kits that can be used either stand-
Association (www.semichips RCA TO XLR AUDIO CONVERTER /Vﬁ «% %]gze or a_srilz:lf(llgnsgﬁtéllr:cléig)ékne\?re complex pro;ect;.9 i
i e i D 5(feof?gfﬁ'gﬁ?Qﬁﬁﬁgeéa?ﬁzﬂuﬁsfmg e Q  BN9 Super Snoop Amplifier Kit $8.95
conductors increased 5.8 per- So you're trying to connect consumer audio outputs with R BL1 LED Blinky Kit g $3.95
tt terl f { L@ RCA connectors (unbalanced) to XLR (balanced) inputs. D1 Tone Encoder/Decoder Kit $6.95
cent 1o a quarterly average o 4 % Always a problem...Not anymore with the R2XL1! g 3 ! TT7  Touch Tone Decoder Kit $19.95
$11.35 billion in the April- R2XL1 Unbalanced to Balanced Audio Converter Kit 249.95 et .. CPO3 Code Practice Oscillator Kit $9.95
CR2XL Matching Case & Knob Set 14.95 UT5  Universal Timer Kit $8.95
through-June quarter from a PWR25  12VAC Power Adapter $9.95 BN9
quarterly average of $10.73 in y RAMSEVERECTINICS. INC
the previous HUatier According \#/ 793 Canning Parkway Ol‘del‘ TOdaY! 800'446'2295
to SIA president George BAMS“ Victor, NY 14564 s
Scalise, "The semiconductor 716-924-4560 amseyklts.com
3 ; EEn N sales@ramseykits.com
industry is continuing the
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The Electronic Music Box

By Richard Panosh

This note-worthy project employs a low
with only an eight-bit timer, and can be

applications such as

any hobbyists avoid construction projects that employ

microprocessors because they do not have the capability to

write the programs or to burn a canned program into mem-

ory. In many cases, however, a microprocessor may provide
the most eloquent solution to a design. This project employs a Microchip
PIC12C509, eight-pin minidip, that is uniquely designed to reduce the
number of components to a minimum to masquerade as a music box or
door annunciator.

The first music boxes are credited to Swiss watch makers in the 10th
century. They produced two types that employed either a disc or a cylin-
der to store the sequence of notes. The cylinder type is most common and
has tiny pins that lift the teeth in the comb to produce a note much like a
tiny tuning fork. Today, the precision craftsmanship of mechanical devices
is giving way to electronics. There are currently many integrated circuits
available that play music. The simplest of these are the tiny chips sealed
with epoxy in greeting cards, to the more expensive and sophisticated
electronic keyboards. While these circuits produce music, they do not
replace the more melodious music box.

Two features of the mechanical music box differentiates it from elec-
tronic music chips. In a mechanical music box, the first note is somewhat
random depending upon where the drum has stopped. Another feature is
that the melody is repeated several times as the cylinder revolves, but as
the spring weakens, the tempo slows and a person's thoughts are magi-
cally transported to another time. This article employs a low-end, eight-pin
Microchip microprocessor with only an eight-bit timer. The program incor-
porates features to simulate a mechanical music box. It can be battery-
powered for applications in music boxes or AC-powered for applications as
a doorbell.

Briefly, this microprocessor contains an internal 4 MHz RC oscillator,
internal pull-up resistors, low-power consumption, sleep mode, and a
1,024 word memory. These features will be discussed later when we
describe the construction. The Microchip microprocessor is an excellent
choice for beginners. Microchip Technology, Inc., at their web site
(www.microchip.com) provides many application notes for their product
line, as well as a complete development software called MPLAB.
Alternately, you can request a CD disc of their product line that contains
data sheets, application notes, and the MPLAB software. MPLAB can be
installed on your computer for free to write, edit, and simulate your code
in software for debugging. The simulator allows you to run the code you

Figure 2. Typical Board Layout of the Electronic Music Box
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end, eight-pin Microchip microprocessor
used in battery-powered or AC-powered

usic boxes or doorbells.

Figure |. Circuit Diagram of the R1 SW1
Electronic Music Box o
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write and step through it line-by-line to make sure it executes properly. It
also allows you to alter canned programs for your specific application. The
Microchip microprocessors can execute code at a speed as high as 200
nsec per instruction, if required, and the simplified instructions consist of
as little as 33 words.

While Microchip also supplies hardware burners to program their
microprocessors, individual suppliers can provide the hobbyist that pro-
grams infrequently greater savings. MicroEngineering Labs, Inc.
(www.melabs.com), for example, sells the EPIC Plus programmer assem-
bled for about $60.00 and provides the board with software for as little as
$35.00 (you supply the parts).

If you begin programming your own microprocessors, you have the
choice of installing your program into a windowed EPROM memory micro-
processor, an OTP (One Time Program), or an EEPROM memory version
(such as the 16C84). Both the windowed EPROM and OTP are electrical-
ly programmed. The windowed version is reusable by erasing the memo-
ry, whereas the OTP cannot be reused. The EEPROM version is both pro-
grammed and erased electrically. So if you plan to use the quartz win-
dowed EPROM version, you will also require a bright ultraviolet light
source that is used to erase this version. Several companies including Digi-
Key produce EPROM erasers for about $40.00.

While we are discussing programming, it should be mentioned that
the Microchip microprocessors like the 12C509 that contain a 4-MHz RC
oscillator are also supplied from the manufacturer with a calibration factor
for these oscillators. An external quartz crystal can be used that is
extremely accurate, but requires more components and cost. A ceramic
resonator is also an option that is less expensive, but also requires anoth-
er part. The internal RC oscillator is the least expensive and simplest solu-
tion for this project.

Since the RC oscillator is the least accurate clock, the manufacturer
provides a calibration factor that can be used to trim the frequency. This
calibration factor is installed in the last memory location at the time of
manufacture. If you read an empty microprocessor from the manufactur-
er — like the 12C509 — all memory locations will read h'OFFF' (hexadeci-
mal or all 1's in binary) except the last memory location at h'3FF" that will

| contain a value like h'0C50'. The h'0C' is the instruction MOVLW (move lit-

eral to W) when the microprocessor either powers up or wakes up. This
instruction places the calibration h'50' in the W register where it can be
used, if desired, by moving it into the OSCCAL (Oscillator Calibration) reg-
ister to trim the RC oscillator frequency. For this reason, a windowed
EPROM version with an internal RC oscillator option should not be erased
before reading this value. The best method is to read the microprocessor
memory and save it to a file such as CAL509.hex for future use. Later, if
the EPROM memory is erased, the calibration factor can be reinstalled by



The Electronic Music Box

programming it with the CAL509.hex file.

One additional caveat to mention if you program an expensive quartz
windowed EPROM, is to never enable code protection. The code protection
option was provided to protect your intellectual property from being pirat-
ed from unscrupulous people and works well with OTP microprocessors.
If enabled with the erasable EPROM version, it will make the part unusable
and worthless.

The simple circuit is illustrated in Figure 1. The microprocessor — U1
(PIC12C509) — can operate from 2.5 to 5 volts, so that power can be sup-
plied from either one lithium coin cell (3V), a pair of silver oxide coin cells,
a nine-volt battery with regulator, or maybe even be powered from a wall
wart transformer with a regulator, depending upon the application. The
simplest power source is the lithium coin cell and is suitable for an appli-
cation as a music box. The microprocessor draws about 550 microamps
during play and, at the end of the song, goes into sleep mode. In the sleep
mode with the box open, it draws about 30 microamps and when the box
is closed, it draws less than one microamp.

The difference in current draw in the sleep mode is due to the internal
pull-up resistor associated with the microswitch. A CR2025 lithium coin
cell is rated at three volts and a service capacity of 155 mAh (milliamp-
hrs). This would power the circuit in the sleep mode for the shelf life of the
battery (10 years) when the box is closed, 200 days with the box open,
play the song about 9,000 times (two minutes long), or a more reasonable
time combination of the two. If you plan to use a nine-volt battery and reg-
ulator, remember to include the voltage regulator power consumption in
your calculations. The commonly available 78L05 regulator idles at about
2 mA current.

Microswitch SW1 activates the play or sleep mode of the micro-
processor in an application as a music box. It is wired so that when the
box is opened, the normally-closed contact pulls pin 4 low to begin the
song. When the box is closed, the switch is in the open state and pin 4 is
high. This arrangement was chosen because the box is normally closed
and the microprocessor current drain is the lowest. As mentioned earlier,
the current drain is different in these two modes because when pin 4 is in
the low state, current is conducted through the internal pull-up resistor.
The use of the internal pull-up resistors eliminates the use of an external
resistor. R1 is installed to provide protection from possible static electric
discharge to this pin from the open microswitch.

Since the microprocessor consumes such little power in the sleep
mode, it is never turned off or powered down. For this reason, when the
box is closed and the song stops playing, the last note to be played is still
resident in memory and the song will begin again where the song ended
just like a mechanical music box. The song contained in the memory is
Edelweiss that consists of 55 notes plus a repeat song indicator written
into the Notes table. The last note in the table is always zero that is the
repeat song indicator. The Notes table is located between the program
instructions. As a result, all Call routines occur within the upper half page
of the program memory. This is required, since the Call instruction is lim-
ited to an eight-bit word or to the first 256 memory locations. The program
instructions occupy about 200 words. The Notes table ends at line 229
and leaves room for an additional 26 notes or a song that contains 82
notes.

Parts List for the

Figure 3.
| Typical Music
‘ Box
Construction

The length of the note determines the tempo of the song and is
defined in another table called Duration. The Duration table consists of
two eight-bit words. The first word is the Lo-order byte followed by the Hi-
order byte. The Duration table is located in the upper half page of memo-
ry page 1. Since two words are stored for each note length, each time the
Timer (TMRO) is reloaded, the Hi and Lo byte are suitably decremented to
determine how long the note will be played. Since the period of each note
varies, the Duration table must be adjusted accordingly to hold the note
for the correct tempo. The Duration table ends with two zeros that are
detected to repeat the song over again.

A note is generated by toggling two output pins differentially (pins 6
and 7) at twice the frequency of the note. This creates a squarewave with
a 50% duty cycle at the desired frequency of the note. Each time the timer
(TMRO) counts up and rolls over to zero, it is reloaded with the required
number of Ticks to generate the proper tone. The number of Ticks is
defined in the program as:

Ticks = 256 - (125kHz - 1)
2*Note

where the Note is the desired Note frequency in Hertz. For example, C
above middle C has a frequency of 523 Hz that requires 137 Ticks entered
into the timer each toggle of the output pin. Thus, additional notes can be
added and defined, as required. For Edelweiss, seven notes have been
defined plus a Rest (pause). The rest consists of a one-millisec delay times
the Duration to generate a Rest time.

Each time a new note is entered, a 16-bit counter is decremented to
keep track of the total number of notes played in the song. When this
count becomes zero, the microprocessor powers down in its sleep mode.
The count is set in the program to play 145 notes. This counter also estab-

RLY1
o 45V
Electroniec Musi¢c Box e bl
BELL CIRCUIT
1B1 3V Lithium Coin Cell Panasonic CR2032, Digi-Key P-189
1 Battery Holder Memory Protection Devices, Digi-Key
BA20323
1 SPK1 Piezo Speaker Projects Unlimited, ATO06 (0.3-5kHz).
Marlin P. Jones & Assoc., 9123-SP (0.3-4kHz)
1R1 100 ohm, 1/4W carbon resistor ¢I U1 cs
1C1 0.1uFd, ceramic capacitor : 250uFd
1 SW1 Microswitch Omron D2F lever, Digi-Key SW154 ci PIC12C509 +7
i Eight-pin DIP socket o L)
101 Microchip 12C509 microprocessor OTP version, Digi-Key 0.1
PIC12C509-04/P ! 1 2] s SPK1
v 4 ohm

Preprogrammed version is available from Vista, P.O. Box 125,
Bolingbrook, IL 60440.

Order Music Box IC by mail. Include a check or money order for a

total of $7.50 (postage included).

Miscellaneous perf board, solder, case, audio amplifier, and parts
depending upon the application.

Figure 4. Circuit Diagram
of the Electronic Door
Annunciator
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lishes the approach of the end of the song and begins increasing the
pause between notes to slow the tempo as the electronic spring winds
down. This pause increases when the last 30 notes are to be played and

increases geometrically.

The layout is not critical and the prototype was constructed on a perf
board for coin cell battery operation. Figure 2 illustrates the completed
circuit. The microswitch was affixed to the corner of the perf board with
five-minute epoxy after roughening the surfaces with sandpaper. The
microprocessor should be installed in a socket. Carefully check your
wiring for errors and install the microprocessor in the socket before con-

necting the battery.

The Electromic Music Box

One application for the music box is illustrated in Figure 3. The board
slides into the end of a wooden box purchased from a hobby craft store
such as Hobby Lobby, Michael’s, or Pier 1 Imports. Small 1/4" square
wooded rails were glued inside the box to receive the board and hold it ver-

tically at the left end of the box. A piece of thin cardboard was also glued

between two rails to prevent the contents of the box from shorting the cir-

cuitry out. A small 1/4" square block of wood was glued to the front and

rear edges of the cover. The rear block prevents the board from creeping

up when the box is closed and the front block activates the microswitch

when the box is opened. Perhaps a better design would have been to install
the circuit board in the top of the box. Essentially, the top of the box is not

QUALITY Parts
FAST Shipping

DISCOUNT
Pricing

A
Free 96 Page

The Powerbite personal stereo amplifier
provides 30 Watts (15 x 2) of audio power to
boost the output of your computer, portable
CD player, portable TV or video game.
Provides a clean, full sound that can be
played through bookshelf or larger speakers.
This ergonomically designed desktop amplifi-
er has a trackball-like volume control, tone
control and LED power indicators. Includes
hook-up cable (3.5mm stereo to RCA plugs)
and power supply. Attractive retail packag-
ing. Speakers not included.

CAT # AMP-30 $ 00
P

| Resettable Circuit Protectorl
Raychem “ Polyswitch” # RXE-065S-1
Unlike traditional fuses, they automatic- @

ally reset when fault condition is cleared.
Can be paralleled for higher ratings. “ “
Current: 0.65 Amps. Trip Current: 1.3 Amps.
Max Voltage: 60 Volts. 0.33” dia. UL, CSA.

CAT# RXE-065 [~ 100 for $20.00

3for $1 00| 500 for $85.00

1000 for $150.00
| 24 Character X 2 Line LCD

with LED Backlight

0.21" high
char- &
acters. -

5 X 8 dot format. ’
LED backlight. 0.63" x 3.7" viewing area.
1.53" x 4.7" module size. Removed in good
condition, from new equipment. Prepped
with 4" wire leads terminated with 15 pin
socket connector (0.075" centers).

Includes hook-up diagram. 50
CAT # LCD-74 $%acn

MAIL ORDERS TO:

ALL ELECTRONICS CORP.
P.O. BOX 567 « \AN NUYS, CA 91408-0567

/,'5‘@\./

(C—=
Here's one of the best deals we've seen on a
"plug-and-play" color video camera with audio.
The Corel CC2000 camera was designed for
video conferencing. Its unusual housing was
designed to sit on top of a monitor facing the
operator. The lens swivels about 30 degrees in
any direction and has settings for normal or
wide angle viewing. The camera also has a
threaded fitting for mounting on a tripod or cam-
era bracket. Beige housing with a built-in lens
cover that can slide closed when not in use.
Overall dimensions 7" x 3.6" x 3.25." 6' cord
with adaptor has RCA plug outputs for video
and audio and a coax jack for DC power.
Includes 9Vdc 1.5 Amp power supply. Works
with any NTSC monitor or video recorder.

CAT# VC-127 $ 4 @_
each

| 27 Serial Thermal Printer |

Panasonic (Matsushita) # EPT-1014LW2
24 character, 144 dot matrix thermal J
printer for 2" (50mm) paper.
FPC flexi-connector with
20 pin (1.25mm pitch)
connector. Mates with
Molex 52045-2010
connector. Removed in good
condition from new equip-

s
ment. Includes spec sheet. % $ 50
CAT # PRNT-4 “each
| 5mm Biue LED Special |
High-brightness blue LED. 1000 MCD. 4
Water-clear in off state. Special price. %

CAT# LED-86

10 for $1.50 each {
$ i 100 for $1.15 each| ||
each 1000 for 95¢ each |

orpDER TOLL FREE 1-800-826-5432

Shop ON-LINE www.allelectronics.com

FAX (818) 781-2653 « INFO (818) 904-0524
‘ E-MAIL allcorp @allcorp.com

NO MINIMUM ORDER ¢ All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money OrdersAccepted by Mail «
Orders Delivered in the State of California must include California State Sales Tax « NOC.O.D * Shipping and Handling $6.00 forthe 48 Continental United
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject® change without notice.

Incredible Price!
Piercing Piezo Mini-Siren

This piezo siren emits
a piercing 100 db
warble tone that
is uncomfort-
able for anyone '*\
nearby. Only S ¢
23" longx 1.7" x 15", ithas an
adjustable metal mounting bracket and comes
with &’ of wire. Operates on 9-12 Vdc.

Includes a clip for operation with a 9V battery.
Ideal for auto or home alarms. Large quantity

—
CALL WriTe, rax

available. CAT # ES-12
$ m 10 for $2.50 each
each 100 for $1.50 each

222 Watt Power Supply |

Teapo Model # TP511B-4.
Outputs: =
51VDC @ =
32A,12VDC W@
@ 6A, -5VDC |
@ 0.3A,
-12Vdc @ 0.3A,
3.3VDC @ 24A. i
Enclosed, fan-cooled computer 4

power supply. Push on/off power switch on

12" cord. Has special power harness in addition
to the common Molex-type power connectors.
IEC power inlet. UL, CSA. 5.9" x 5.5" x 3.4."

CAT # PS-511
$1622

[Case of 8 for $12.00 each| each
| Tiny Vibrating Motor |

Input: 100-240 Vac.

Low voltage, low current miniature
vibrating motor. Operates on 1.5 - 3 Vdc
@ 62 mA. Tiny motor with offset
weighted shaft is used in cell phones

and pagers for vibrating alert signal.
A removable black rubber boot surrounds
the motor and provides a flat mounting sur-
face. Without the rubber boot the motor mea-
sures 0.24” dia. x 0.5" longThe shaft and
weight add an extra 0.21” to the overall
length. Prepped with 0.42” long metal tabs.
CAT # DCM-204

75 10 for $15.00
$ 100 for $100.00

each

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST.
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Circle #74 on the Reader Service Card.

used and the lower compartment
would be completely available to
store your items.

Do not use a piezo electric
alarm element for the piezoelectric
speaker. An alarm element is res-
onate at one zero sharp frequency
to provide a large amount of audio
efficiency and the different square-
wave notes can excite these
modes to produce a very displeas-
ing sound. Use only a piezo elec-
tric element designated for speak-
er applications that provide a flat-
ter frequency response and high
impedance. Such elements are
available from many electronic
parts suppliers.

The microprocessor and pro-
gram can also be utilized (as illus-
trated in Figure 4) as a doorbell
annunciator. In this application,
the microprocessor power can be
obtained by rectifying, filtering,
and regulating the bell transformer
power. Alternately, power can be
obtained independently from a 5V
wall wart. If you use a wall-wart
supply, verify that it provides no
more than five volts or regulate the
output. The power to the micro-
processor is supplied by means of
the normally-closed contacts of a
relay. When the doorbell button is
pressed, the relay opens up. When
the button is released, the relay
applies power to the microproces-
sor and, upon power-up, it begins
playing the song from the first note
through to completion. When the
song is completed, the micro-
processor goes back to sleep. Pin
4 must be left open in this applica-
tion for the power-up to begin play-
ing the song.

For the doorbell application,
the audio output can be amplified
as illustrated in Figure 4 by means
of a LM386 audio amplifier driving
a small 4-8 ohm speaker. The
input attenuator is used to adjust
the speaker volume.

The assembly level program
and compiled hex file are available
on the Nuts & Volts website. As
indicated in the parts list, we will
sell a preprogrammed micro-
processor to those who wish to
purchase a programmed chip.

Many happy tunes to you. NV



Polaris Industries, Inc.

wireLEss vipeo LipsTick cAMerA MoniTors OVEER 800 PRODUCTS IN STOCK!! oiciTaL RECORDERS ANTENNAS MICRO CAMERAS

DX-7811S 1/3” HIGH RESOLUTION DSP COLOR CAMERA 220X ZOOM HI-RES CAMERA MODULE
i Build your own speed dome or motor zoom camera with ease.
L i The Polaris 220X camera module will fit right into your case easi-
DX-7811S Our NEW Digital ly. The life of the 220X motor is 5 times longer than any other
Signal Processing (DSP) Camera brand named camera. All camera features are controllable with
offers you a Day/Night Camera with included PC remote software.
Digital Zoom, Mirror Function, 470
lines of resolution, backlight com- AFZ-ZZ.QX 12 c?mpaCt S
pensation, gain control & low lux. llghMgight. Thls. c00n calti,
An excellent addition to your current era will _magtﬁy Insges W
security system or a great beginning to a to 220 times and fits into a
new system. variety of applications.
This camera has all the features of the brand AFZ-220X - $349.95
names without the brand name price!

CAR REAR VIEW VIDEO SYSTEM Snaps On Over Your Car’s
The RVK-01 adds visual safety to your car, truck and Existing Mirror!!
recreational vehicle. Each unit includes:

- Rear-view Mirror With Built-in TFT Display
- Weatherproof, Wide-Angle Infrared Camera

- Mounting Hardware & Accessories
Built-in TFT

RVK-01 $449.95

Visit Our Website For Full Specifications Camera Included

COLOR IR DOME CAMERA l BOARD eAMEnAs DIGITAL MONITORING & RECORDING SYSTEM
20 Different Models The PV-140 Series . B

turns your PC into a
commercial grade dig- f}
ital security system in
a few minutes. This
incredible series inte- Hi.
grates a color quad
processor, multi-zone
video motion detector, |§
- —— multiplexer, and a real & .
3 time digital video recorder (DVR). By ordenng addmon
VPD'50 Infrared day/night color camera cards, you can increase your surveillance up to 16 dif-
with vandal-resistant technology, 470 TVL ferent cameras.

Enhanced DSP, all in a rugged housing. . : PV-140A/B/C/D - $29995

y i ‘ 11 PV-140 PACK
VPD-50 - $199.95 VISIT OUR WEBSITE!!! 4 Pieces/One Pack

COLOR MICROSCOPE CAMERA $1099.95 :
‘ - Software System Requirements:

MS-140X This color camera is exceptional - Windows 98/ME/2000/XP
for variety of applications. Its high resolution lnc'uded' " - Pentium 111-550Mhz or higher with free PCI slot(s)

so9

of 470 TVL allows you to see the smallest ele- - 128 MB+ System Memory
ment in manufacturing, nature, even verifying - PCI/AGP bus graphics card (24 bit high color or 64 bit
authenticity of $20. = - Sound Card (optional)

1 g - Hard Disk Space - 1 GB+ per camera;

Magnifies Images 40-140 times their original size. 10GB+ is recommended

- Microsoft DirectX or higher version

Works With: - e . - CD-ROM / DVD-ROM device
-PC i - Cameras up to 1/2/4/8/12/16
- Monitor

MS-140X - $209.95 -VCR [ : Real-Time Video Digital Recorder

PENCAM is the newest member to our line of covert cameras.
It's small, lightweight design allows the PENCAM to slip into your
shirt or coat pocket, Each unit has a built-in mic for audio and
works as a fully functional pen.

M PENCAM - $225.95 /8

& ailf Visit Our Website For Full Specifications

5” wmum c»ﬁnvnm SYSTEM

- Now you can enjoy peace of mind with our
new wireless observation system. Each ! 3 ) vaint
mmes with a 5” wireless monitor & wireless Each camera is compact and lightweight making it

| camera. Just plug & play for perfect wnelj ’ s . perfect for covert applications where little space is

-~ video any time! - i available. The MC-780U B/W Camera offers

‘ Great for around the . 420TVL at 0.5 Lux and the MC-790U Color Camera
5 provides 380 TVL (480 Enhanced) at 1.0 Lux.

Introductory Price MC-790U $109.95

PENCAM

Introductory Offer MC-780U $69.95 M ok ndetie ke

We're OnThe Move!
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Reader Feedback

Dear Nuts & Volts:
| just wanted to take the time
to say | enjoyed the article by Walt
Noon on his Halloween animation
project in your September issue. |
would usually like an article with a
little more detail in it (such as
mechanical dimensions, since | am
by no means a mechanical person)
than this one had, but | have con-
cluded that it had enough informa-
tion that I can play around until | get
it right, which is what most of us
Nuts & Volts readers like to do,

anyway.

| have been wanting to do some
animated Halloween decorations

using pneumatics for a number of |

years, but thought the complexity

would be too much. This article has

convinced me that this is the year to

actually do it!

Thanks for your continuing
excellence in your magazine!

Dave Clarke

Melbourne, FL

Dear Nuts & Volts:

| just wanted to thank you for
the “Avoiding PIC-alls” article by
John Patrick in the Sept. 2002
issue. | have been using PIC micro-
processors for about two years.
When [ saw the article | thought to
myself, "l have to sit down and real-

ly study this."

Many of the pitfalls sounded
very familiar — especially the RA3
pullup resistor, table reads across
boundaries, and stack overflow. |
wish | had the article two years ago!
Thanks again for the good article.

Bob Lang
via Internet

Dear Nuts & Volts:
Loved Walt Noon's 'Bait and
Switch' article in this month's issue.
Articles of this type are very
appealing, and Walt both knows his
stuff and presents it in a very read-
able fashion.
Keep it going! | hope to see
more articles from him.
John
via Internet

Dear Nuts & Volts:
The premier issue of "The Nuts
& Volts of Amateur Robotics" is fan-
tastic! | enjoyed reading every detail
and felt the layout and content were
expertly accomplished. The color is
excellent and fine paper quality plus
good font size makes reading enjoy-
able. I greatly look forward to future

issues.

Mike Otis
via Internet

www.SMDRework.com

800-394-1984

ADC Virtual Instruments turn your PC or laptop
into a sophisticated storage scope AND spectrum

ENVIROMON
humidity &

- temperature

(thermistor),

light sensors, door position, etc.

Dear Nuts & Volts: 1

As you know, since you sell my |
books, | am not exactly a beginner
in electronics. However, having con-
centrated for 40+ years on the
broadcast side of things, | have lim-
ited knowledge in many areas. This
is why | love Nuts & Volts. Having
retired from broadcast engineering
a few years ago, | have had the
opportunity to venture into new
areas of study.

| say all that to say this: The
robotics insert was fascinating and,
even though | am not currently into
robotics, I have carefully filed it
away for reference.

If you are an inventor and exper-
imenter, you never know where the
next project may lead you. | just
worked a deal to design a series of
interactive arcade games for a com-
pany in Canada. Who knows what
they may ask me to make these
games do?

| would also like to comment on
the critic of the regen circuit. | have
always told my students, and stress
it in my books, that you learn the
most basic circuits and then let your
creativity use these to create new,
more complex, things. There may
be a use for regen that none of us
have ever thought of before.

Keep up the good work. Even
an old codger is learning a lot.

George Whitaker
Arlington, TX

Dear Nuts & Volts:

I don't know if you'll get similar
mail about the cover of Robotics
Supplement #1, but when my wife
and 10th-grade son looked at the
cover, the first thing noticed was the
hand gesture. It doesn't appear to be

Continued on Page 64

analyzer AND multimeter. Display simultaneously
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or
333kS/s versions. Great for schools, test depts, etc.
Input to Excel! LabView/NT drivers included.
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Stocked in NY by Saelig Company: Virtual Instruments, 12C and embedded controllers, BITlink 2-wire
ANbus, etc. See www.saelig.com for Product of the Month!

networks, RS232/422/485,

Record for 365/24 without a PC even if power
fails. Monitor 30 sensors 400 yds away. With
cables and easy software. Remote audio

alarm. Use TC-08 for most thermocouples.
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science fairs! Supplied with
ready-to-run software and g
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MSP430—Microcontroller

Limiled
Time Offer
From Insighl!

TI MSP-FET430 Flash SoftBaugh D437

Emulation Tool

- JTAG-based, real-time,
in-system emulation

- Includes interface box,
target board, cable and
device samples

— CD-ROM with Kickstart IDE,

assembler, linker, simulator
and 4KB C compiler

SoftBaugh

‘9 TeEXAS
INSTRUMENTS

AUTHORIZED DISTRIBUTOR

Demo Board

— Optimized for low-cost

and low-power handheld
prototyping

— Texas Instruments

MSP430F437 MCU with 32K
of Flash memory, 1K RAM,
1 USART and a 12-bit ADC
in an 80-pin QFP package

Processor pins at pin headers
for flexible interfacing with
external circuitry

LCD supports a wide variety
of product concepts, allowing
immediate development of
eye-catching prototypes

LED, switches and a variable
resistor for user interaction

CR2032 coin-cell power supply
32 KHz watch crystal

JTAG programming and
emulation speeds up
development

Experience the
optimal MCU
SoC prototyping
solution for
battery-powered

applications.

Get started today on your power-sensitive design using
the Texas Instruments (TI) MSP430 family of 16-bit
RISC ultra-low-power Flash MCUs. Take advantage of
this limited-time offer made available exclusively
through Insight during October and November 2002.

For only $99 you can obtain:

e T MSP430 Flash Emulation Tool (FET)—

JTAG-based, real-time, in-system emulation system

¢ SoftBaugh D437 Demo Board—featuring the Tl
MSP430F437 MCU and an extensive set of peripherals

e CD-ROM with all the development software you

need to jumpstart your design

Call Insight today; offer expires Nov. 30, 2002
1-888-488-4133, ext. 510

MEMEC =

Insight

www.insight.na.memec.com
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Simple Interface Uses
Common Tools

By MarkVan Steenburgh

Making use of a BASIC Stamp, InByte, and Microsoft Excel to read a byte.

his article is intended to demonstrate how to make use of
some of the tools many of us already have available in our
office, lab, or hobby shop. | am a firm believer in making full
use (sometimes even over-use) of the tools available to me
before investing in additional tools. This sometimes requires a step or
two "out of the box" as they say. We will be making use of Microsoft
Excel, a BASIC Stamp, and InByte (a simple serial interface program
that is freely distributed on the web). Many would argue that Excel is not
the best choice as an interface program. However, the beauty of the
ideas and concepts demonstrated in this article are that they do not
require special programming skills or access to a copy of Visual Basic.

For clarity sake, the examples used for this article will be kept sim-
ple. This application will make use of a single byte of information trans-
mitted from a BASIC Stamp (or Hyper Terminal for testing, if you don't
have access to a BASIC Stamp). We will use serial communication to
get the byte of information into our computer via InByte and we will use
DDE (Dynamic Data Exchange) to get our byte of information from
InByte to Excel. For those of you that need to know, a byte of data is
eight bits of binary data, that is a maximum of 255 in decimal, and FF
in Hex. ASCII characters are each assigned a byte value. For example,
when you use Hyper Terminal to send data to another source via a ser-
ial connection, typing the letter "A" transmits a byte of data via the ser-
ial port. The decimal equivalent value of "A" is 65 and "a" is 97. Many
sources are available that list the entire ASCII code table from 0 to 255.
For the sake of space conservation, | will end this discussion here.

Getting back to the application at hand, a byte of data representing
either eight discrete inputs or one analog input will be transmitted from
a BS1 (BASIC Stamp 1) to a PC serial port using 2400 N81 (2400bps,
no Parity, 8 data bits, 1 stop bit) settings. InByte will receive the byte and
make it available to other applications via DDE. In our case, we will use
Excel to read the byte from InByte.

For the purpose of our example, let’s take a basic look at the format
we will need to make use of DDE. To establish the DDE link, the follow-
ing format will be used: ProgramName | TopicName!DataName. Look
closely at the separators. The separator between the ProgramName and
TopicName is "pipe" and the separator between TopicName and
DataName is "exclamation point." InByte will make the data available to

other programs. We will use Excel to link with the data. See Excel help

s

£33 Microsoft Excel - ddeInByte.xls

@mmmwwz&mwm : _.Le.l_j‘
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A7 Sl e AutoCorrect... :
Share Workbook... |
Raw Data In Decimal Format[_ ~ T>kchenges — »5 4 3 5 1 o |
Binary Conversion[01 EREEEEEST
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Online Collaboration  »
s \ Data In Decimal Format
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P yditing ,
. . . -
Customize. ..
Draw~ I3 () Autoshapes~ \ Qotmnndysish & 4 g-—:;
a ere
Ready

for more information on DDE.

InByte

InByte is a simple interface program that has been compiled using

| Visual Basic. To keep things simple, and to focus on the use of the DDE

interface, we will not be discussing the development details of InByte.
InByte receives data on the user-selected serial port at 2400 N81. Once
running, InByte monitors the selected comm port of the computer and
displays and makes available — via DDE — the most recent byte of infor-
mation received in decimal format. As mentioned earlier, this value will
range from O to 255. For DDE communication, the ProgramName is
"InByte," the TopicName is "Byte," the DataName is "byteVal." InByte is
available for free download at http://emergingtech-llc.com/
downloads. InByte will run under Win 98/NT/2K.

The Excel Interface

Moving on to the Excel interface, a few things need to be said. [ used

=loix]|

lll] Ed Microsoft Excel - ddeInByte.xls
@) Fle Edt View Insert Format Toos Data Window Help =181x|
Add-Ins available: DR SRY B - - |@w -7 ?}>‘°'§3§ 3%33 & - A.' 3
| Access Links | oK I B3 | = —InBytelBytelbyleVal
v A = O O 5
I Analysis ToolPak - VBA Cancel I : '
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o 10 FIGURE 3 -
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o e R C | mgoshopes- N NOOBAE &L~ A—ﬁﬁﬁlﬁ,a o
FER AR B VDI i e ‘ T TR AT
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Excel 2000 for this example and found that the
standard install works fine for the DDE portion of
the example. Although a couple of additional
functions used on the spreadsheet (dec2bin &
bin2hex) will require enabling and/or installing
the Analysis ToolPak add-in, if this has not previ-
ously been done. Figures 1 and 2 show the steps
to enable the add-in. Excel will prompt for the
install disk in the event the add-in needs to be
installed.

| have used a simple convention on the
spreadsheet. Cells with yellow background have
formulas entered in them. Cells containing blue
text indicates those values are used by another
cell. Figures 3 and 4 show the spreadsheet in nor-
mal mode and again with the formulas displayed.

The DDE communication formula is shown in
cell B3 and looks like this: =InByte | Byte!byteVal.
Before entering this formula, you may want to
have InByte running. Excel will look for it once
you press the enter key. Cell B4 contains the func-
tion to convert a decimal number to a binary
number. This function only supports numbers up

E3 Microsoft Excel - ddeInByte.xls

B Fle Edt View Insert Format Iools Data Window Help

DSH SRY BT - [ -@ s -
=

=lalx|
=18 %|
B EEEE 8%, 83 B-&-4- 2
B1I0 |

A B Ic D E F G
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1
7]
3 | Raw Data in Decimal Format [=i BytelbyteVeal | 7 6 s 4
4 Binary Conversion [=DEC28IN(BS,8) =MID($E4,1.1) =MID($84.2.1) $843.1 =MID($84,4.1
g c [~ENZHEX(B4) l-r(m =17, "ON", "OFF") I-r@ =17, "ON", "OFF) |-¢=(F4 =1, "ON"_"OFF") LFQ‘ =1, "ON", “OFF
; ORaw Data in Decimal Format
9 \
t ——
0 50 100
2 FIGURE 4

14 e
44 pi\Sheet1 { Sheet2 [ Sheet3 / ¢l

to 10 bits with the 10th bit as the sign. This is not
a problem for our application since only eight bits

Draw~ 3 (| Agoshapess \ N OB 4 [H] &£~ A. 5.@@3-5.
Ready NUM
Microsoft Excel 5'
The workbook you opened contains automatic links to information in another workbook. Do you want to update this
\i) workbook with changes made to the other workbook?
« To update all linked information, click Yes.
« To keep the existing information, click No.
5 | FIGURE 5

are required.

Cell B5 contains the func-
tion to convert a binary number
to hexadecimal format. This
function has the same 10-bit
limitation. See Excel help for
additional information on these
functions. Cells D through K in
row four are using the MID

Connect To

% 2400N81

Enter details for the phone number that you want to dial:

FIGU

2lx
RE 7

2| x|

Connection Description

Enter a name and choose an icon for the connection:

function. | have used the MID ! R x Name:
function to break out the indi- Lounizy/region [ -—I |2400N81
vidual bits from the byte. Of Area code: r_—— Jcon:
course, there are a number of

different ways to do this; this is Phone number: |

just one. This is valuable for
monitoring of discrete inputs.
The way | have used the MID
function, it takes the eight-bit
binary value and returns a sin-

o]

Connect using: S - |

FIGURE 6

Canoell

gle character from the position

specified, starting from the left.

For example, the formula in cell E4 takes a single character from the
second position from the left of the value of cell B4. This happens to be
discrete input 6 of our example. Additionally, cells D through K in row
five are using the IF function. | have used the IF function to turn the ones
and zeros into information that makes more sense. | have used the
words "OFF" and "ON" to indicate the state of the input.

Since | have used the MID function, the values in cells D through K
of row four are now in text format. The IF function logically tests the tar-
get value and returns a representation for a true or false result. | have
set a true result to return the word "ON" and a false result to return the
word "OFF." For additional information regarding the MID and IF func-
tions, see Excel help.

Additionally, | have placed a bar graph on the sheet to represent the
byte value in decimal. This can be valuable for monitoring when the byte
represents an analog input. To create the bar graph, I simply selected
cell B3 (the byte value in decimal format) and used the chart wizard to
set up a bar graph and add it to the sheet.

When starting the ddelnByte.xls spreadsheet, a message will be dis-
played (see Figure 5) asking you if you would like to update the links in
the sheet. Answer yes to this question to start the DDE link to InByte (of
course, InByte must be running to establish the link).

Lastly, with regards to the spreadsheet, | made adjustments to the

chart format and the sheet options to get the look | wanted. Chart for-
mats are accessible by right clicking on the chart and selecting the for-
mat option. Sheet options are available by selecting TOOLS, then
OPTIONS from the main spreadsheet menu. The ddelnByte.xls spread-

PHOTO I
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& DDETEST.BAS - Notepad =10) x| ;
COM2 Properties 2| X
File Edt Format Help X
‘Description: ddeTest Program for BS1 2] Port Setlingsl
'Fﬂﬁ Name: dde;est.bas "
‘Author: Mark van steenbur
: ?S%%n ‘(r)gigno'logi es, LLC. LISTING |
¢ WY, emergi ngtech-11c. com Bits per second: |2400 =l
'Date: 06/05/2002

symbol portval=b0 'storage byte for pins value

: 'b0 is used since it can be addressed
‘at the bit level by Bit0 to Bit7
‘since Pin_7 is used for serout

‘Bit 7 will always be set to zero
‘after Pins s passed to portval and

'before serout of portval

............... < Intialization >

Dirs = %10000000 ‘set all pins as inputs except pin7

‘is output for serout

--------------- < Main Routine -

start
ortval = PinsA%11111111 'invert pins so sw "ON" s a 1
it7 = 0 'clear last bit of portval
Serout 7, N2400, (portval) |

goto Start

End

<

Data bits: |8 =]
Paiity: |None ~|
Stop bits: [1 =]

Flow convot: [T ~ |
Restore Defouts |

FIGURE 8

[ ]

sheet can be downloaded at http://emergingtech-lic.com/downloads. |

Test Using Hyper Terminal

You can test all of the software discussed prior to connecting the
BASIC Stamp hardware by connecting to a separate serial port or com-
puter using Hyper Terminal and a null modem cable. Hyper Terminal is
supplied with Windows. At start-up Hyper Terminal will request a name
for the new connection. | used the name 2400N81 (see Figure 6). Next
you will be prompted by the "Connect To" window (see Figure 7). Select
your comm port from the "Connect using" pull-down box. Then the
Properties Window will prompt you (see Figure 8). Select 2400bps, 8
data bits, no Parity bits, 1 stop bit, and None for flow control. Now you
are ready to send data. As mentioned earlier, the ASCII character "A" is

to com puter senal port pin 2

to com puter seral port pin 5

b

E

represented by the decimal value of 65. With InByte and ddelnByte.xls
running and Hyper Terminal connected, when the letter "A" is typed into
Hyper Terminal, the number 65 is displayed on InByte and in cell B3 of
ddelnByte.xls. Now that we have tested InByte and ddelnByte.xls, we
can add our BASIC Stamp hardware.

The BASIC Stamp Application

In an effort to keep things simple, the example BASIC Stamp hard-
ware (see Photo 1 and Figure 9) is set up for seven switch inputs and a
serial output. Pin 7 is used for serial output functionality, therefore only
pins O through 6 are available for discrete input. The maximum byte
value with all seven inputs on will be 127. See Listing 1 for the BS1 pro-
gram listing. Connect the BS1 to the PC comm port selected on InByte.

Run the BS1 program, and with InByte and
ddelnByte.xls running, you can switch the switch-
es and watch the display update.

In Conclusion

All of the examples here should be fairly easy
for the average Nuts & Volts reader to put togeth-
er. InByte, ddelnByte.xls, and the BS1 listings can

+SVdc

be downloaded from the Emerging Technologies,
LLC., downloads web page. This should make it
easy to get things up and running on your bench
in short order.

For more information on the BASIC Stamp,

input 6
visit the Parallax web site at www.parallaxinc

inpt 5 com. If you are interested in testing the analog bar

graph, you can set up the circuit described in the
BASIC Stamp Application Note #2 available for

input 4

input 3

i
g0

download from the Parallax downloads page.

s Application Note #2 is part of their 126 page

BASIC Stamp 1 Application Notes download. If

inpt 1 you set this up, you will need to change the serout

o code from "Serout S_out,N2400, (#b0,13,10)" to
np!

‘ - FIGURE 9
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"Serout S_out,N2400,(b0)." NV

Mark Van Steenburgh is the founder of Emerging
Technologies, LLC. Mark has been a part of the automation
industry since 1986. He can be reached at mvansteen
burgh@emergingtech-lic.com or (920) 684-0216.




World’'s Smallest Video Cameras ¢ Wireless Video ¢ Covert Video

SUPERCIRCUITS

HOT VALUE CAMERA- $19.95! $49.95 Complete! RUGGED COLOR CAMERA

World's Best Our Lowest Priced 4 =Y Tiny 1.37" X 1.37" Color Camera
Video Camera Wireless Ever! / In Rugged Metal Case
Value! - 7 7 Under $60!
* Resolution Is 330 Lines
e Super Tiny .95” Square 2.4 GHZ VIDEO/AUDIO * 1/4” Sharp CCD W/ Auto Features
e 240 Line Res, 0.5 Lux TRANSMITTER SYSTEM e |.5 Lux Low Light Performance
¢ 86 Degree FO.V. * Only 2.5" Wide X 1.6" High X 4" * 50° Field Of View Precision Lens
* Latest Gen CMOS Imager l e 2.4 GHz Transmits Up To 300 Feet Line Of Sight * Plug And Play Cables
W W * Auto Shutter, Gain, Backlight [ e FCC Part 15 Approved For License Free Operation ¢ 12 Volts DC, 100mA
** Low Smear And Blooming Suppression « 3 Channel With Auto Switching Capability * Til/Swivel Mounting Bracket
* Draws Only 20 mA At 12 Volts DC o Standard Video And Audio Inputs/Outputs * 30 Day MBG/1 Year Warranty

* Plug And Play Cables * 12 Volts DC With Included AC Adapters * Perfect For Robotics or R/C Action
el Year Warranty And 30 Day MBG e | Year Warranty & 30 Day Satisfaction Guarantee * Great For Low Cost Security

PC166XS B/W Video Camera : MVLI19 2.4 GHz TX/RX System X PC135XS Color Camera .

960 HOUR TIME LAPSE VCR-- ONLY $299.95 | WIRELESS VIDEO

This security VCR 700 Foot Range,
lets you record up Under $110!

to 960 hours on y - o *
a T-160 videotape-- NS
, * Overhead Location Gives A
That’s a whole ® ' Commanding View Of Offices,

month! o FCC Part 15 Approved Warehouses & Retail Stores
o Selectable Modes 2 Hours Through 960 Hours * Transmits Video And Audio * Pinhole Camera Mounted In Base
e Easy-To-Use On Screen Programming « Transmitter Is 2.5" x 3.2" x 65" ] At Angle For View Over Large Area = %%
e Alarm, Panic, Repeat and Timer Options e 4 Channels * 3.6MM Microlens With 80 Degree FOV™4
» Diamond Like Carbon Coated Head For Super Durability « Both Units Operate With The [ ® Color Luxls 1.5, B/W s 05 Lux
® 24 Hour Real Time Recording Mode Included 12 Volt Power * Color Res Is 380 Lines, B/W 410 Lines i)
« Endless Loop Recording--Set It And Forget It Supplies * | Year Warranty And 30 Day MBG
Comes with easy connection instructions and a one year manufacturers warranty. ¢ | year warranty/30 day MBG PC-158 B/W Sprinkler Camera ... $| 99 95
VCR960-5 960 Hour Time Lapse VCR $299.95 l MVLI0 Wireless Link .. $109.95 | PC-159 Color Sprinkler Camera . $349.95

M WIRELESS COVERT VIDEO CAMERA SYSTEMS 1'%22:?3?'9777

transmitter. High quality pinhole cameras provide excellent video in nearly ; VIDED SEC
Others are = undetectable concealments. Range is up to 700 feet with the
built-in. L USRI included receiver. You get the “locked on” crystal clear
‘ performance of an IC controlled FM synthesized transmitter

design, the efficient 900 megahertz band, combined with the drift-free signal
reception of a phase lock loop receiver. All units are operate on 9 volts
and use a high quality Panasonic CCD camera. All units come with
concealed camera, matching receiver, 30 day money back guarantee and
a one year warranty. License required for legal operation.
WCV9-PG Color Covert Phone Camera i
WCV10-PG B/W Covert Pen Camera : Ca" US TOday
WCV8-PG Color Covert Cigarette Camera . FOI' A Free
WCV12-PG Color Covert Calculator Camera i i Cata|og!

PC-152C VIDEO SPECIAL INTEREST CORNER: VIDEO ASSISTED ASTRONOMY

CAMERA
Our lowest

priced black 1 Announcing a
and white ; . breakthrough

C-mount | camera that
~ camera virtually sees
T ever! in the dark!
4 e Sees In Virtual Darkness!

* 1/3” Samsung CCD * 10-14 Volts DC Power ‘ e Phenomenal 0.0003 Lux!
4 o 0 : ! (B/W PC-164C)
¢ 380 Lines Of Res * Lens Not Included ; : %
® 0.5 Low Lux Proformance * 30 Day MBG = ' Amaz]mg O.GELEd (ol pe 10 ;
« C/CS Lens Compatable ® 2 Year Warranty 4 gevo uéfnari%eff Sogy Su]psr Hlbél?\}JE)l;g‘leXlgCD
; e Super Sharp ine Resolution -
PC-152C C-Mount B/W 12 Volt Video Camera Actual PC-164C images Excellent 350 Line Resolution Color PC-165C
of Saturn and Jupiter's  Switchable Auto Iris/Electronic Shutter

moon shot through a  Super Compact 2.5" x 1.125" x 1.125"
telescope by James Ferreira  * 12 Volts DC At 100 mA, C/CS Lens Not Included
of Livermore, California. ¢ | Year Manufacturer's Warranty And 30 MBG

Buy Online At www.su perc|rcu|ts_com Because of the PC-164Cs incredible low light abilities it has been widely used in
amateur astronomy. The super low 0.0003 lux rating means that it can see objects

1 -800-335-97 7 7 at least two magnitudes fainter than the super sensitive 0.04 lux PC-23C. In
addition, a number of deep sky objects can now be observed in real time with
One Supercircuits Plaza Liberty Hill. TX 78642 moderate to large aperture scopes. This new camera has quickly been embraced by
2 ’ amateurs, particularly those doing planetary, lunar, and asteroid imaging.

Phone 1-512-778-6950 Fax 1-866-267-9777 Comes with easy connection instructions, 1 year warranty and 30 day money-back satisfaction
; AR o, : guarantee. Lens not included.
Prices, specifications and availability are subject to change PC164C B/W EX-VIEW CaMEra ....ccccccoesecenssasasiosssisassssosssans . e $129.95

without notice. Copyright 2002 Supercircuits, Inc. PC165C Color Ex-View Camera .
FOR MORE INFORMATION, LOG ON TO OUR WEBSITE'
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The Most Complex Two-Way Radio Ever Built

by Louis E. Frenzel

Due to circumstances beyond
my control, Part 2 of my column
“How to Put 10 Pounds in a
Five-pound Bag Or Squeezing
Higher Data Rates Into
Narrower Bandwidths” will

appear in the December issue |

rather than this month. Instead,
we’ll be looking at the most

complex two-way radio ever |

built — the cell phone.

ell phones. Another
sophisticated technolo-
gy we take for granted.

Over 60% of US house- |

holds have a cell phone and that
percentage is continuing to grow.
The percentage is even higher in
Europe where practically every-
one has a cell phone. But do you
know anything about your cell
phone? Do you know what type
you have and how it works?
Probably not if you are an average
user. Who cares about the techni-
cal details? But if you are an elec-
tronics communications wonk

like me, you may want to know

more about what has to be
absolutely the most complicated
two-way radio system ever invent-
ed. On top of that, you really
should know about the significant
changes that are taking place in
the cell phone industry. If you
have a cell phone, you will be
impacted. Here is an overview to
bring you up-to-date.

The cell phone concept was

actually invented by Motorola
back in the 1980s. The idea was
to use many limited-range cell
sites with overlapping coverage
and frequency channel reuse to
permit as many subscribers as
possible to use the system reli-
ably.

This concept works great.
The earliest cell phones were bet-
ter referred to as car phones as
they were big and bulky and
installed in the trunk of the car.
But over the years, the cell phone
evolved into a handheld unit. By
the early 1990s, these popular
portable units became the cell
phone standard. While you can
still get a car cell phone, few have
them since the handheld units
have become smaller, cheaper,
and more reliable than ever.

The first generation cell
phones were based upon analog
technology and referred to as
AMPS (Advanced Mobile Phone
System). It used radio spectrum
in the 800 to 900 MHz range that
was freed up when the FCC
(Federal Communications
Commission) took away channels
69-83 in the upper UHF TV allo-
cation because they were rarely
used. There are actually 832
duplex (simultaneous two-way)
channels each 30 kHz wide. The
modulation is FM. The early car
radios operated with a maximum
power of three watts, but the
handheld units use up to 600
mW.

While this analog system
worked well, the growth in sub-

e
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! | FIGURE I.

| Extending battery life
is a key issue for new
wireless handheld
devices. Power-hun-
gry features such as
color displays, sup-
port for streaming
media, and multiple
modes of wireless
connectivity require
a new approach to
power management.
Philips’ single-chip
power management
unit reduces power
consumption by up
to 70% in smart
phones and wireless.
Courtesy Philips
Semiconductor.

scribers had the cell phone com-
panies scrambling for more radio
spectrum to expand. The total
number of subscribers was over-
whelming the systems, especially
in the big metro areas. Since
spectrum space is scarce if avail-
able at all, the cell phone compa-
nies began to resort to technical
solutions that would make more
efficient use of the existing spec-
trum. The result was the develop-
ment of the second generation
cell phones.

Second generation (2G) cell
phones are digital. Your voice is
digitized by an analog-to-digital
converter (ADC), then digitally
compressed and used to modu-
late the radio carrier. Digital voice
is far more immune to noise than
analog voice, and more reliable.
In addition, digital circuits are far
more power-efficient, so they
make the handhelds smaller and
the batteries last longer. As 2G
and later generation phones get
more complex, the power con-
sumption and battery life become
key design issues. New power
management chips have come to
the rescue. See Figure 1.

But the biggest benefit of dig-
ital cell phones is that they incor-
porate multiplexing methods that
permit more subscribers to share
the limited number of radio chan-
nels available.

Europe experienced the spec-
trum crowding problem first and
really developed the earliest 2G
cell phones. Their system — origi-
nally called Groupe Special
Mobile — is now better known as
the Global System for Mobile
communications or just GSM. The
GSM system uses 200 kHz wide
channels, but time multiplexes
eight subscribers per channel.
This technique is known as time
division multiple access (TDMA).
The serial digital data from eight
subscribers modulates the carrier
by Gaussian minimum shift key-
ing (GMSK).

GMSK is a form of frequency
shift keying where the binary Os
and 1s to be transmitted are used
to shift between two distinct carri-
er frequencies. GMSK first filters
the binary data to minimize its
bandwidth, then uses only a small

| shift in frequency to further mini-
mize bandwidth. The result is a
very spectrally-efficient form of
modulation. What that means is
that the modulation allows you to
transmit very fast digital data in
minimum bandwidth. In GSM, the
basic serial data rate is about 270
kbps and that is occurring in a
200 kHz channel. We say that
there are 270/200 = 1.35 bits/Hz.
In the US, most of the cell
phone companies also adopted a
TDMA system that used the exist-
ing 30 kHz wide AMPS channels.
Because the bandwidth was more
| limited, the system only allows
three subscribers to share a 30
kHz channel. But that still permits
a threefold increase in system
| capacity. And the new digital sig-
| nals easily co-exist with the ana-
| log signals. Not a bad deal at all.
\ The US TDMA digital system
was called by its Telecommunica-
tions Industry Association (TIA)
standard [S-54. Later, this stan-
dard was updated and called IS-
136. It uses differential quadra-
| ture phase shift keying (DQPSK)
modulation which has to be one
| of the most spectrally-efficient
modulation methods around as it
transmits at a rate of 48.6 kbps in
the 30 kHz channel for an
extremely efficient 1.62 bits/Hz.
Another second generation
cell phone is based upon the
modulation and multiplexing
‘ method generally known as
spread spectrum. Developed pri-
marily by the company
Qualcomm, this spread spectrum
system is called code division
multiple access (CDMA). The rel-
evant TIA standard is 1S-95.

In CDMA, the digital voice sig-
nal is given a unique pseudoran-
dom code to identify it and then
modify it by what is called a chip-

‘ ping signal that effectively
spreads the information over a
| 1.25 MHz chunk of spectrum. Up
to 64 subscribers can use the
channel simultaneously. Because
the signals are encoded and
spread, they each appear to be
low-level background noise to one
another. A complex correlation
receiver sorts all the signals out.
Despite its complexity, CDMA
has grown in popularity because
it provides more users per band-
width making it a real money-
maker for the carriers who use it.




FIGURE 2. Many 3G and even
2.5G phones have built-in digital
camera and/or video capability. The
camera eye at the top of the unit
digitizes your picture and transmits
it while you can display the caller's
photo on your color LCD screen.
This is Motorola's A820 3G phone.
Courtesy Motorola.

And it offers the advantage of
good performance in fading con-
ditions with mulitpath signals so
common in mobile applications.

The chances are that you cur-
rently have a 2G phone. What
kind? It is hard to tell by just look-
ing at one. You typically have to
go by what carrier you use. AT &
T Wireless and Cingular mostly
use [S-136 TDMA phones and
both carriers are switching over to
GSM. Sprint is a CDMA carrier.
Verizon uses CDMA while Voice
Stream uses GSM.

In some cases, a carrier may
use all three types because of var-
ious mergers and acquisitions
that have been common in this
field. If you have a PCS phone it is
probably Sprint and operates in
the 1900 MHz (1.9 GHz) band.
Most TDMA and CDMA phones
are also dual mode phones mean-
ing they typically have an analog
phone built in. If you happen to be
roaming in an area where there is
no 2G CDMA or TDMA coverage,
the phone automatically reverts
to analog operation. Analog oper-
ations are still supported through-
out the US, despite the fact that
few new phones contain it.

The cell phone manufacturers
and the carriers have been work-

ing on the next generation sys-
tems called third generation (3G).
The goal has been to expand
upon the digital capabilities of the
2G phones by including packet
data transmission that can be
used to send emails and access
the Internet.

To help in this regard, the ITU
(International Telecommunica-
tions Union) established a basic
set of definitions and standards
for 3G. Known as IMT-2000 or the
Universal Mobile Telecommunica-
tions Standard (UMTS), it outlines
a high-speed wideband CDMA
(WCDMA) system that uses 5-
MHz channels. It is designed to
make upgrades from GSM sys-
tems fairly simple.

The objective has been to pro-
vide data transmission rates up to
2.048 Mbps in a fixed position,
384 kbps in a slow moving pedes-
trian environment, and 144 kbps
in a fast mobile environment.
That, of course, is much faster
than any standard dial-up modem
and even faster that some of the
DSL and cable modem connec-
tions available today.

As it has turned out, no one
has yet built a fully functioning
UMTS 3G system. There are
numerous test sites in Europe
and one in Japan, but none in the
Us. The level of technical com-
plexity and the very high cost of
implementation has delayed 3G
systems.

In the US, the lack of suffi-
cient spectrum has essentially put
3G off for the time being. On top
of that, many US carriers are still
trying to amortize the cost of their
2G systems and recent upgrades.
What is happening is that carriers
have decided to make upgrades
to existing systems that provide
an interim step to 3G known as
256

The basic approach has been
to take an existing TDMA or
CDMA 2G system and make min-
imum modifications to give them
packet data handling capability.
Carriers using I1S-136 TDMA have
essentially decided to switch over
to GSM then add the popular
European upgrade called General
Packet Radio System (GPRS).

What GPRS does is to steal up
to four of the eight time slots in a
GSM data frame and put packet
data in it instead of voice signals.
The change is minimal in the cell
phones and the base stations,
as it is more of a software
upgrade than new hardware. The
result is a data capability of about
56 kbps. Already, many US carri-

ers have adopted it and are offer-
ing GSM/GPRS phones that can
access the Internet and send
emails among other data applica-
tions.

Another somewhat more
complex upgrade to a
GSM/GPRS system is known as
Enhanced Data for GSM
Evolution (EDGE). It uses an
eight level phase shift keying
(8PSK) modulation to squeeze
more speed from the available
bandwidth. Speeds up to 384
kbps are possible. That's close to
3G standards. EDGE is not yet
available most places, but it is in
the works in those carriers that
have adopted GSM/GPRS.

CDMA carriers and phone
vendors also have developed
2.5G phones. Qualcomm's new
cdma2000 phones contain a data
capability called 1XRTT that
gives packet data transmissions
up to 144 kbps. It can be upgrad-
ed to something called EV-DO
which is a higher speed version of
cdma2000 that can reach 2.4
Mbps.

Clearly, this is in 3G territory,
but it is not the UMTS WCDMA
system defined by the ITd.
Already some <¢dma2000 sys-
tems are fully operational and car-
riers are rolling them out across
the country.

So while 3G isn't really with
us yet, you can enjoy the benefits
of data capability today with avail-
able 2.5G phones. Some are ask-
ing whether we really need 3G.
The big question is not so much
when as what will we do with it?

Okay, so you have a data
capable phone. Now what? Do
you really want to access the
Internet from your cell phone? In
fact, it doesn't really make sense
since you have no keyboard and
the screen is so small as to be
ridiculous. You could add a key-
board, of course, and enlarge the
screen, but it still won't be as
good as a laptop or regular PC.

But you can send and receive
emails if they are short and don't
contain attachments.

Emails and Internet access
have been made easier by a new
class of cell phone that is a com-
bination of a personal digital
assistant (PDA) like those from
Palm and Handspring. They have
bigger color screens and key-
boards, so they do a reasonable
job of email. So does the special
email-optimized Blackberry hand-
held by RIM. It has a good, but
| small full keyboard and a pretty
| big screen.
|
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PICmicro MCU development tools
from microEngineering Labs, Inc.
www.melabs.com

LAB-X Experimenter Boards
Assembled development platforms.
Each has RS-232 serial port, in-
circuit programming  connector,
power supply, plus other hardware
LAB-X1 for 40-pin (shown) - $199.95
LAB-X2 for 28 or 40-pin MCUs - $69.95
LAB-X3 for 18-pin MCUs - $119.95

PicBasic and PicBasic Pro Compiler
Write programs for PICmicro MCUs in
BASIC. Can be used in Windows or
DOS (includes Windows editor/IDE
software).

PicBasic Compiler - $99.95

PicBasic Pro Compiler - $249.95

—

EPIC Plus PICmicro Programmer
Programs the following PICmicro
MCUs:  PIC12Cxxx,  12CExxx,
14C000, 16C505, 16C55x, Bxx, 7xX,
84, 9xx, 16CE62x, 16F62x, 7x, 8x,
87x, 17C7xx, and 18Cxxx (some
MCUs require adapters). Software for
Windows and DOS. Requires two 9V
batteries or AC adapter (not
included). Adapters available for various device packages.

Bare PCB w/software - $34.95, Assembled - $59.95
Assembled w/AC adapter, cable and ZIF adapter - $99.95

PICProto Prototyping Boards
$8.95 to §19.95
igh-quality blank prototyping boards for
ICmicro MCUs. Holds your microcontroller, 5-

olt regulator, oscillator, capacitors, DB9-25
connector.

microngineering Labs, She
= Phone: (719) 520-5323 =
o= Fax: (719) 520-1867 E-
Box 60039, Colorado Springs, CO 80960
For product information
or to order online,
visit our website at: www.melabs.com
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But, unless you are a real | voice. Digital data capability
gung-ho road warrior, your cell | aside, the killer app for cell
phone still has one main function: phones is still alkmg on the
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phone. Big deal ...

Yet, it looks like we are going
to get other applications whether
we want or need them. After all,
that is the way of the electronics
industry to give us stuff we don't
really want or need, but that we
get hooked on like 2-GHz Pentium
PCs and MP3 players. One of the
potential applications is called
| location services.
| The US government has man-
dated that all cell phone manu-
facturers and carriers include
technology so that any cell phone
| user can be located within 100

yards. This is called the Enhanced
1 911 program. It is designed to
| provide location data so that 911
‘ emergency response units can
find a caller who can't say where
they are.

E911 is turning out to be a

big headache for the cell phone
manufacturers and carriers.
Providing such location informa-
tion is extremely difficult and
expensive. One system chosen by
most of the carriers is Enhanced
Observed Time  Difference
(EOTD) that uses a triangulation
scheme.
i The cell phone signal is
picked up by two or three cell
sites and the time of arrival of the
signals is used as a measure of
distance and location. While the
system works, it has not yet pro-
vided the accuracy specified by
the government.

Another more accurate, but
very expensive scheme is based
upon the Global Positioning
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System (GPS). This is the govern-
ment satellite system used by the
military and now others for navi-
gation. Modern IC GPS receivers
can be built into each cell phone,
but the cost is very high. CDMA
carriers are using a version of
such an arrangement called
SnapTrack developed by
Qualcomm. The government is
allowing carriers to phase in their
location systems because of the
cost and complexity problems.
But all are required to have it by
the end of 2005.

What do you do with it? Well,
besides providing 911 units with
location data, the carriers are try-
ing to figure out a way to make
money selling your location infor-
mation to others. For example,
restaurants, parking lots, and oth-
ers may send you ads for their
services to your cell phone as you
pass by. Most people will appreci-
ate this.

Or maybe there will be a serv-
ice that you can access when you
wish to locate some nearby fast
food place, a post office, or what-
ever. In fact, some subscribers are
a bit nervous about their cell
phone carrier knowing exactly
where they are when using their
phones. Whatever happened to
privacy?

It is anyone's guess just what
might be the real popular applica-
tions for 3G phones once they
arrive. In Japan and Europe,
games are popular, but that is not
true in the US. A neat feature that
is getting some attention is a built-
in still digital camera. See Figure
2. You can point the built-in cam-
era at yourself and take a still
color photo that can be sent to
another phone and seen on a
small color screen. This works so
well that it is expected to be one
of the more popular features of
2.5G and 3G phones. It is doubt-
ful that full video will be an appli-
cation. It would be expensive. And
besides, who wants to watch a
movie on a two-inch screen in a
moving car?

If you are a techie, you can
start taking advantage of all this
digital data stuff from your cell
phone right now. In the larger
cities, GSM/GPRS and cdma2000
are already available. If not, it
soon will be. Most of the carriers
will be using their experiences
with 2.5G phones to find out what
applications might be best for 3G.
Who knows when we might get
those, if ever. In the meantime,
just realize that the technology we
take for granted only increases
our expectations for even more
spectacular applications. | can't
wait. NV
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An Internet Enabled
Strip Chart

By Jim Sky KH6ESKY

While Radio-SkyPipe software was initially designed to facilitate amateur radio astronomy observations, there
is no reason that you could not use the system for a host of other purposes. Seismographs, remote weather monitors,
radio-based meteor detectors, and Geiger counters are obvious possibilities.

he computer-based strip chart has almost completely

replaced its mechanical ancestor. Gone are the clogged

pens and paper jams that so often spoiled our observations

in years past. The project described here marries the com-
puter-based strip chart with the Internet. Using this software with a sim-
ple analog-to-digital converter (ADC) or your computer sound card
allows you to share strip chart information across a network in near
real-time.

The Software Concept

Radio-SkyPipe is Windows 95/98/Me/NT/200/Xp software written
in Microsoft Visual Basic 6. The program has three primary modes of
operation: Stand Alone, Server, and Client Mode. In Stand Alone Mode,
the program simply acts as a data collection program, accepting data
via the sound card or an ADC connected to the parallel port. The attain-
able sampling rate depends on the computer speed and how busy the
CPd is maintaining other processes. Typically, the sampling rate will
not be faster than 10 to 20 samples per second. You may average a
number of samples for each data point, if you so desire.

In Server Mode, Radio-SkyPipe can pass data over a local network
or the Internet to another Radio-SkyPipe equipped PC. Because each
data sample contains its own time stamp, brief Internet delays are
inconsequential. The strip chart is recreated on the Client Mode PC as
it is produced on the Server Mode PC along with the appropriate time
markers on the chart.

[~ Radio-SkyPipe Pro Server Mode - Press Publish to Make Public
File View Mode Options Tools Wave Admin Help

Public Observations

Most of us are not blessed with permanent IP addresses on the
Internet. Usually, you will receive a new IP address each time you log
on to your Internet Service Provider (ISP). To get around this, | installed
a proprietary Internet Locator Service (ILS) on my website. If you so
elect, when in Server Mode, you may have Radio-SkyPipe publish your
current [P address on the ILS. Client mode users will then see a brief
description of your observatory in their list of available servers. The
client mode user can simply double click on your observatory listing
and the connection will be established directly between the server and
client computers. The serving computer may be configured for as
many client connections as can be adequately handled by the com-
puter.

Privacy Please

If the connection is to occur inside a private network where [P
addresses are fixed, then there is no need to make the server public.
Server addresses can be set up in a private list on the Client PCs. | use
this method to monitor receivers out in my workshop while | am in my
office. You may also maintain a private connection between two PCs
over the Internet, but in order to do so, you must still know the IP
addresses of the two PCs. This is easy to accomplish if the PCs have
fixed addresses, otherwise each time the addresses change, they must
be manually entered into the Radio-SkyPipe program.

Two-Way Usage

StatChat | | 127

/2001 21:42UT by BIRO in Papa Hawaii

A separate Client-only window can be sum-
moned while in Server or Stand Alone Modes

thus allowing the user to act as both a Server and
a Client. This allows simultaneous two-way
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exchanges of charts between users. This was one
of the primary goals in writing Radio-SkyPipe.
There has always been a need among amateur
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scientists to correlate observations in order to
exclude the effects of noise or equipment glitch-

<lgy

es. We have been using this system to share radio

astronomy observations for well over a year now

0-
| 1 1

22:38:00UT 22:40:00 UT 22:42.00UT

22:44:00UT

I (see Jupiter's Mysterious Radio Noise Storms in
22:46:00 UT the sidebar). If we see a solar flare or Jupiter

Get Chat Users

Clear Chat__ |

13:31>BIR0: There is great solar flare in progress

—' signature, we pretty much know it is real and not
- our neighbor's neon beer sign emitting a burst of
;l static.

|Did you catch it?

[Uistening on 64.75.181.126 . 1730 [2 [Server Mode

Chart Features

Figure 1. Strip chart of a solar flare observed on 8/31/2001 using Radio-SkyPipe software and two
short-wave receivers set to different frequencies. Note the chat window that allows remote

observers to exchange comments during observations.
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You may scroll around in the chart even as it
continues to collect data. Charts may be reposi-
tioned and resized in most any useful manner.



An Internet Enabled Strip Chart

While the free Standard Version of Radio-SkyPipe is limited to creating
new charts with only a single channel, you may still use the free version
to receive multiple channel charts from Pro Version users. Pro Version
users can record and serve up to eight simultaneous channels using the
analog-to-digital converter, or two channels of data derived from the
sound card. Both versions have a chat window so you can communi-
cate with any of the users connected to a given Radio-SkyPipe server.
Not only is this feature fun, it has proven to be very helpful during
group observations. Using chat, it is possible to clarify the nature of
chart events that might otherwise be misinterpreted.

Sound Card Usage

Audio sources such as radios and microphones can be fed to the
Line In or Microphone input of the sound card. Radio-SkyPipe can
detect and record averaged peaks from these signals and present them
to the strip chart. You cannot use the sound card to record steady or
very slowly varying DC signals, but if your source to be measured pro-
duces an audio output, you may use this method of input to the com-
puter. We use this method for recording solar flares and Jupiter noise
storms by directly taking the output from a short-wave receiver and
running it to the Line Input jack of the sound card. The method is
appropriate wherever the averaged value of the sound is the desired
information.

When using the sound card for data collection, it is important not
to overdrive the sound card input. It might be possible to damage the
circuitry if too much voltage is applied to the input. You should also
familiarize yourself with the sound mixer panel of your computer. The
mixer panel has an input and output side, sometimes referred to as
record and playback panels. On a "standard" Windows mixer panel,
you may toggle back and forth between these panels by selecting
Options and then Properties. Adjust the recording panel's line input or
microphone volume control to adjust the level detected by Radio-
SkyPipe.

Analog-to-Digital Converters

There are presently two analog-to-digital converter circuits sup-
ported directly by Radio-SkyPipe. A single-channel circuit based on the
MAX187 integrated circuit or an
eight-channel device based on the
MAX186 may be used. Both cir-
cuits are easy to build and provide
accurate 12-bit data to the com-
puter via the parallel port. A
schematic for the eight-channel
unit is provided here, as it is prob-

Figure 3. Schematic of
the eight-channel ADC for
use with Radio-SkyPipe
Software.

Repeat R1 and input jack for
each pin 1-8 (Ch1 1-8)

Flgure 2.The eight-channel ADC built up on a printed circuit board and
installed in a compact metal enclosure. The circuit is simple enough that it
could be built on a small piece of protoboard instead.

ably the one you will want to build. Plans for the single channel unit are
available on my website (http://radiosky.com).

The circuit is simple enough that it may be built on an integrated
circuit breadboard like the ones available from RadioShack. You can
also purchase bare boards from my website. | suggest you go ahead
and use an IC socket for the ADC chip. The wiring isn't that critical and
you could spare the IC from overheating. It might be possible to power
the circuit from the parallel port, but | never recommend this. A small
wall-wart type 9V DC supply will work fine if it is fairly well filtered. Even
a 9V battery will last quite a while. The current draw is quite low.

Note that although they are not shown in the schematic, each of
the eight analog inputs to the MAX186 (pins 1 through 8) are brought
to ground via a 100-kilohm resistor. | have found this necessary to
reduce noise on these high impedance inputs, especially the ones that
are left floating, that is, not connected to a voltage source for mea-
surements.

The 12-bit resolution of the ADC gives you the ability to measure
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An Internet Enabled Strip Chart

Jupiter’'s Mysterious Radio
Noise Storms

f you are a short-wave radio listener or a ham radio operator, you may

have already heard radio signals from the planet Jupiter. The first time
that | heard these signals was early one morning in the early 1980s when
I was listening for DX amateur radio stations in the 21 MHz band. The sig-
nal manifested itself as strong "whoosh-whoosh-whoosh" in my head-
phones. What | was hearing were L-Bursts (the L stands for long), pro-
duced by electrons spiraling in Jupiter's tremendous magnetic field. L-
Bursts sometimes sound much like waves crashing on a beach. Later, | was
to find that Jupiter also produces a short burst (you guessed it, S-Bursts)
signal that sounds like sputtering or pebbles on a tin roof. You can hear
sound files of these noises at some of the websites listed below. Next to the
huge radio bursts sometimes produced by the Sun, Jupiter's radio emis-
sions are the strongest natural cosmic radio emissions we can hear from
Earth.

Jupiter's signals can be heard from about 14 MHz to almost 40 MHz
here on our planet's surface. The low frequency limit is set by the Earth's
ionosphere which usually blocks extra-terrestrial radio signals below this
frequency. The high frequency limit is imposed by Jupiter's own magnetic
field. This natural upper cut-off to Jupiter radio storm emissions actually
allowed us to predict the strength of Jupiter's magnetic field long before
the Voyager space probes arrived at the planet to measure the field direct-
ly. Experience has shown that the best frequencies to listen for Jupiter actu-
ally run from about 18 to 24 MHz. Jupiter's emissions are broad in nature
and so may be detected over regions hundreds of kiloHertz or even many
MegaHertz wide. Thus, there is no set frequency on which to listen. You sim-
ply tune around a bit for a clear area close to the frequency for which you
have designed your antenna.

Though | have been referring to these "decametric" emissions of
Jupiter as "storms," the analogy is only partially correct. Like weather
storms on Earth, these signals are not totally predictable. You can never be
exactly sure when you might receive these signals, however, because the
signals arrive here in a beamed fashion — somewhat like a lighthouse bea-
con — we can say when the signals are more likely to be heard. Actually,
Jupiter acts a bit like a lighthouse with three separate beacons.
Imaginatively enough, we call these emission modes A, B, and C.
Emissions from the A, B, and C regions can also be affected by the posi-
tion of Jupiter's inner-most moon, lo. You may have seen some of the dra-
matic NASA pictures of lo, with its active volcanoes spewing sulfurous, ion-
rich clouds to tremendous heights above the moon's surface. These ion-rich
clouds form a giant ring or torus around Jupiter and seem to be at least par-
tially responsible for lo's semi-predictable effects on Jupiter's radio signals.
You can get predictions of the most probable times to hear Jupiter noise
storms from several places, a few of which are listed in the links at the end
of this sidebar.

In order to hear Jupiter, you are going to need a short-wave receiver
capable of tuning in somewhere between 18 and 25 MHz. The receiver need
not be state-of-the-art, but should be sensitive enough that when the anten-
na is attached, the noise background rises significantly. This noise should
be the cosmic background noise, and hopefully not noise from artificial
sources like arcing power lines. You can use AM or SSB/CW detection
modes, but | prefer the latter as it is easier to tell when | may be near an
interfering signal. If you can, turn off the automatic gain control (AGC) of
the receiver.

You will also need a pretty good external antenna. If you are a ham
radio operator with a 15-meter Yagi beam, you are well equipped to hear

Dual Dipole Antenna (Top View)

116"
351m

f+——"12 of RG-59 (Coax)=18:2
| (Coax)=y g4 m
A of RG-59 (Coax) [ [ Coax Wrapped |
(R e > A Coax W :
l F-Power i
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Figure 4. Dual dipole antenna used by many Jupiter radio listeners. The V's

shown at each corner are not part of the antenna, but are guy ropes used to

support the |0-foot sections of 2" PVC pipe which serve as a support at the

ezzgdl ol:l |:a'ach dipole. The dimensions here are for an antenna that operates at
‘ z.

Jupiter noise storms when they occur while Jupiter is low in the sky.
However, when Jupiter is overhead, you will need to either point the beam
upwards or use a different type of antenna. The simplest antenna on which
Jupiter might be heard is a half wave dipole set about 1/8 to 1/4 wavelength
above ground. Participants in NASA's Radio Jove project most often use a
dual dipole arrangement, shown here in Figure 4. This antenna is simple to
construct and has proven to be sensitive enough to pick up plenty of
Jupiter activity. The dual dipole has about twice the gain of the ordinary
dipole. Placing the antenna at a height of about 10 feet, (three meters),
above ground helps concentrate the sensitivity to an area directly overhead.
This means the antenna will best receive Jupiter when it is within 30
degrees of the "zenith." The arrangement also reduces sensitivity to terres-
trial station interference. You can get plans for the Jove Project dual dipole
antenna at the Jove Project website listed below.

Observing Jupiter's radio noise storms is a challenging and education-
al activity. If you ever wanted to get involved with radio astronomy, this is
an excellent first step, and now that we have a tool like Radio-SkyPipe soft-
ware, you don't have be alone when you are observing!

Jupiter Resources

If you would like to learn more about observing Jupiter's radio noise
storms, | suggest you purchase a copy of Richard Flagg's excellent book
Listening to Jupiter, available at http://radiosky.com. This is the only
authoritative book on the subject written with the amateur observer in mind.

Be |sure to - wisit 'NASA's . .Jove. «Project ‘website: 'at
http://radiojove.gsfc.nasa.gov/. The Jove Project was developed to help
put hands-on radio astronomy into schools, but individual amateur scien-
tists are welcome to join in.

Jupiter Sounds, predictions, and more information
http://radiosky.com/rjcentral.htm. University of Florida Radio
Observatory (includes prediction tables) — www.astro.ufl.edu/radio/
index.html.

Windward Community College in Hawaii streams Radio-SkyPipe charts
and live audio from its Jupiter/Solar radiotelescope
http://jupiter.wcc.hawaii.edu/.

down to .001 volts. The ADC tops out at 4.095 volts. You should limit
voltage measurements to this range. Use a simple resistive voltage
divider if your measurement target exceeds 4.1 volts. Conveniently, the
output fed to the computer is a number between 0 and 4,095 and thus
the chart reads in millivolts when an ADC is the data source. A stable
internal reference inside of the MAX186 provides good accuracy.

One interesting way to package the ADC is in a printer A-B switch
box. You must use the mechanical switch type that has all 25 printer
port leads passing through the switch. This allows you to switch back
to your printer when you need to, and eliminates an extra box and cable
to be dealt with. | have purchased these printer switch boxes for less
than $10.00 at computer shows and hamfests.

26 Ocroeer 2002/Nuts & Volts Magazine

Yet Another Way to Get Data In

By the time this article appears in print, there will be yet another
way for you to get data into Radio-SkyPipe. This method requires a lit-
tle programming ability on the part of the user, but it will allow the use
of virtually any data source. Radio-SkyPipe will be able to accept for-
matted data from a TCP/IP connection. The idea here is that a small
program can be written which can read voltages from any ADC. This

Radio-SkyPipe Help Pages
http://radiosky.com/skypipehelp/
skypipehelpindex.html

—
i

Other Links




An Internet Enabled Strip Chart

small custom program passes the data to Radio-SkyPipe via a LAN or
Internet connection using the appropriate formatting and the TCP/IP
protocol. The custom program thus acts as a go between, overcoming
the inherent problem of requiring the data collection program — Radio-
SkyPipe — to understand the workings of a particular ADC. A skeleton
program in Visual Basic will be provided to make the job of writing
your interface program easier, however, if you are happier writing in C,
Delphi, Java, or any other language, you are free to do so. It is my
hope that people will donate their SkyPipe interface programs for oth-
ers to use. One nice thing about this scheme is that the actual ADC
does not have to be connected to the PC on which SkyPipe is running.
In fact, there is no reason that
the machine has to be Windows

monitor equipment temperatures and voltages at remote installations
such as amateur radio repeaters. Any detector that produces a voltage
or a sound signal will work with Radio-SkyPipe. If enough interest
develops in any one area to warrant a special ILS, | will be happy to
implement one. That way, observations of a particular type will not
appear in everyone's available servers list. NV

Last Call for the MSP420 Gadget-O-Rama 2002

Entry DPeadline October_1st!!
See Page 40 for infol

based! A Linux box or Mac could ;
do the interfacing job just as well.

Tired of
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ware

Save 90% on Inkjet Inks !

Expensive Inkjet Cartridges?

You can download Radio-
SkyPipe software from my web-

site at http://radiosky.com.

The software comes in a self- |
extracting executable zipped file.
The Standard version will provide
you with loads of functionality. It
is free to all non-commercial
users. There are no time limits or
annoying nag screens. If you
wish to upgrade to the Pro ver-
sion, you will get a key to unlock |
many great features like trig-

gered wave file recording,

observer log, remote administra- |
tion, eight-channel serving capa-

bility, time server synchroniza- |

Refill kits Black (8 oz) Color (4 0z C, Y, M) # of Refills | Cost/Refill Kit Price
Printer (Call for Others Not Listed!) Black | Color | Black | Color | Black | Color
HP500 Series, 400, Officejet 300, 350, Fax 7 14 4.7 2:85 '|"32.95% 439,95
| HP600 Series, Officejet 500, 570, 600, 610 630, 700 7 14 4.71 3.21 32.95 44.95
HP820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 6.67 3.33 39.95 39.95
HP720C, 722C, 712C, 880C, 890C, 895C, 1120C, 1170C 6 12 6.67 3.75 39.95 44.95
HP900C Series, P1000 Series, Officejet G55, G85, G95 6 12 6.67 3.75 39.95 4495
HP2000C Pro Color Printer, 2200, 2500 6 12 6.67 3.75 39.95 44.95
Canon BJ-10, 200, 210, 240, 250 Apple StyleWriter 1200,1500 14 20 215 2.00 | 2995 39.95
Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series 60 60 0.50 0.67 | 2995 39.95
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755 14 8 285 1.67 ] 3995 13995
Epson Stylus Color 400, 600, 800, 850, 1520, Photo 20 17 1.50 2.65 29.95 44.95
Epson Stylus Color 440, 660, 670, 740, 760, 860 20 17 1.50 2.65 29.95 44.95
Epson Stylus Color 480, 580, 880 20 17 1.50 2.65 29.95 44.95
Epson Stylus Color 777, €60, C50 (Requires Resetter) NEW 18 18 166 2.22 | 2995 39.95
Lexmark 3200, 5700, Z11, Z12, 231, Z32, 15 17 267 235 | 3995 39.95
Compagq 14300, 1J600, 1700, 1J750, 1J900 Xerox XK Series 15 i 2,67 2.65| 3995 4495
Lexmark 242, Z51, Z52, Z83, Compaq 1J1200, A1000 15 17 2.67 2.65 39.95 44.95
Combination Kits Black dye 4 oz / Color 2 oz each 44.95
Combination Kits Black pigmented 4 oz / Color 2 oz each 49.95

tion, automatic FTP of charts to
your website, and more. New ver- |
sions come out fairly often, so | |
have included a feature under
Help that will check the webite
for the latest version.

Save 30 - 60%

on New Compatible Cartridges

Quantity Discounts for 3 or 6+ cartridges Mix and match

Printer

]

BLACK Cartridge|(COLOR Cartridge

Possible A ications

While the software was ini-
tially designed to facilitate ama-
teur radio astronomy observa-
tions, there is no reason that you

could not use the system for a |

(Call for Others Not Listed!)

Qty 1/ 3 /| 6+

Qty 1/ 3 /| 6+

Canon BJC-6000, 3000, S400, S450, S600, S800, Multipass 755
Epson Stylus Color 400, 500, 600, 800, 850, 1520, Photo

Epson Stylus Color 440, 660, 670, 740, 760, 860

Epson Stylus Color 750, 900, 980, 1200

Epson Stylus Color 480, 580, 880

Epson Stylus Color 777, 870, 875, 1270 Requires Empty Return !

7.95 | 6.76 | 6.52
9.95 / 8.46 / 8.16
9.95 / 8.46 | 8.16
10.95/ 9.31 / 8.98
9.95 / 8.46 / 8.16
11.95/10.16 / 9.80

7.50/ 6.38 / 6.15
13.95/11.86 / 11.44
13.95/11.86 / 11.44
15.95/13.51/13.08
13.95/11.86 / 11.44
15.95/13.56 / 13.08

host of other 17.95/15.26 / 14.72
Seismographs, remote weather
monitors, radio-based meteor
detectors, and Geiger counters
are obvious possibilities. You

could also use the system to

Epson Stylus Color C60 NEW 18.95/16.11 / 15.54

purposes. |

[ See Us For All Your
Printing Needs !
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* Refill kits

* Photo Papers

z s
Jim Sky — Author's Bio | SoOUTH

inkjetsw

Confronted with starvation after | |
receiving my degree in biology in |
1976, | worked for the next 22 |
years in the technological end of |
the banking industry in
Kentucky. Lately, 1 have struck
out on my own as a software
developer and publisher in
Hawaii. My interests include radio
astronomy, electronics, and
aquatic biology. | hold an
Amateur Extra Class license
LK4SKY/KH6.

Mon - Fri 8:30 - 5:30 PDT 11:30 - 8:30 EST
See us Online or Call for Other Models

1-800-447-3469

(480) 668-0959

Nuts & Volts Magazine/Octoser 2002 27

www.inkjetsw.com

(480) 668-1069 Fax

Circle #70 on the Reader Service Card.




OSCILLOSCOPES

PROBES
TEKTRONIX 1101 Accessory Power Supply, for FET probes .............. $175.00

TEKTRONIX A6902B Voltage Isolator,

DC-20 MHz, 20 mV-500 V/division
TEKTRONIX P6201 900 MHz 1X/ 10X/ 100X FET Probe
TEKTRONIX P6202 500 MHz 10X FET Probe .

WAVEFORM GENERATORS

FUNCTION GENERATORS
HP 33120A-001 15 MHz Function/ Arb. Waveform Gen.,

phase lock option $1250.00
HP 3324A 21 MHz Function Synthesized Generator, HPIB ............... $2250.00
HP 3325A 21 MHz Synthesizer/Function Generator, HPIB .................. $950.00
HP 3325B-002 Synthesizer/ Function Generator,

1uHz-21 MHz, HPIB $4000.00

TEKTRONIX AWG5102 Arb. Waveform Gen.,
20 MS/s, 12 bits, 50 ppm synthesis <IMHZ ............evuucrieiniinniene $650.00
TEKTRONIX AWG5102-0pt.2 Arbitrary Waveform Generator,

dual channel option $800.00
TEKTRONIX DD501 Digital Delay & Burst Gen.,

for function & pulse gen's $200.00
TEKTRONIX FG5010 Programmable 20 MHz Function Generator,

TM5000 series $600.00
TEKTRONIX FG502 11 MHz Function Generator,

TM500 series $275.00
TEKTRONIX FG503 3 MHz Function Generator,

TM500 series $250.00
WAVETEK 288 20 MHz Synthesized Function Generator,

GPIB $650.00
PULSE GENERATORS
BERKELEY NUC. 7085B Digital Delay Gen.,

0-100mS, 1 nSres.,5 Hz-5 MHz $400.00
HP 214B 10 MHz Pulse Generator, up to 50V/50 OhmS ................... $1200.00
HP 214B-001 10 MHz Pulse Generator,

pulse counting option $1400.00
HP 8007B 100 MHz Pulse Generator ................. $450.00

HP 8012B 50 MHz Pulse Generator, variable transition time .
HP 8013A 50 MHz Dual Output Pulse Generator
HP 8013B 50 MHz Dual Output Pulse Generator $600.00
HP 8112A 50 MHz Pulse Generator, HPIB .$3000.00
HP 8116A 50 MHz Pulse/Function Generator ... $2500.00
HP 8116A-001 50 MHz Pulse/Function Generator,

$600.00
$500.00

burst & log sweep option $3250.00
TEKTRONIX PG502 250 MHz Pulse Generator,

TMS500 series $500.00
TEKTRONIX PG508 50 MHz Pulse Generator,

TM500 series $350.00

VOLTMETERS

FLUKE 845AR High Impedance Voltmeter / Null Detector .
HP 3456A 6-1/2 digit Voltmeter, HPIB ..
HP 3478A 5-1/2 digit Multimeter, HPIB
KEITHLEY 181 6-1/2 digit Nanovoltmeter,

10nV sensitivity, GPIB $675.00
TEKTRONIX DM5010 4-1/2 digit Multimeter,

TMS5000 series $300.00
TEKTRONIX DM501A 4-1/2 digit Multimeter,

TM500 series $225.00
CALIBRATION
FLUKE 510A AC Reference Standard, 10 VRMS, 0-10mA ................. $450.00
FLUKE 5220A Transconductance Amplifier,

DC-5kHz, 0-20 A $1250.00
VOLTAGE SOURCES
HP 6115A Precision Power Supply,

0-50V 0.8A/0-100V 0.4A $650.00
TEKTRONIX PS5004 Precision Power Supply,

0-20V 0-300mA, 1 mV res. $950.00
CURRENT METERS & SOURCES
HP 4140B DCV Source / Picoammeter, HPIB .. $3500.00
HP 6177C DC Current Source, to 50V, 500 mA . .$500.00
HP 6181C DC Current Source, to 100V, 250 mA .$500.00

KEITHLEY 225 Current Source,
0.1UA-100mMA, 10-100 V COMPHANGCE ........vveererieresrasrssnasneaennaee $450.00
TEKTRONIX P6022 AC Current Probe,

935 Hz-120 MHz, 6 A peak $250.00
VALHALLA 2500 AC/DC Current Calibrator,
2uA-2A,DC-10kHz $500.00

L:C:R.
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 UH ............ccoco.c... $500.00
BOONTON 72BD 1 MHz Capacitance Meter,

2-2000 pF f.s. 3 digits $800.00

WE BUY AND SELL

Inquiries 307-635-2269

Orders

BOONTON 72C 1 MHz Capacitance Meter,

1-3000 pF f.s. analog E
GENERAL RADIO 1658 RLC Digibridge, 120 Hz /1 kHz .
HP 4262A 3-1/2 digit LCR Meter, 120 Hz/ 1 kHz/ 10 kHz
HP 4274A 5-1/2 digit LCR Meter, 100 Hz-100 kHz, HPIB .

$800.00

STANDARDS
E.S.I. SR-1 Standard Resistor, varnous ValUES ... $125.00
E.S.l. SR1010 Resistance Transfer Standards,

10hm-100 K/step $500.00
GENERAL RADIO 1406-series Standard Air Capacitors,

GR900 connector, 0.1% acc $275.00
GENERAL RADIO 1409-series Standard Capacitors,

0.001-1.0 uF values available $150.00
GENERAL RADIO 1433-J 4-Decade Resistor,

0-11.11 Kilohms, 1 Ohm steps $150.00
GENERAL RADIO 1433-K 4-Decade Resistor,

0-1.11 Kilohms, 0.1 Ohm steps $150.00
GENERAL RADIO 1433-P 5-Decade Resistor,

0-1.1111 Megohms, 10 Ohm steps : ...$200.00
HP 4440B Decade Capacitor, 40 pF-1.2uF ............ .$750.00
HI & LO RESISTANCE
HP 4329A High Resistance Meter,

500 Kilohms-2x 10616 Ohms $875.00
T.D.R.

TEKTRONIX 1503B-03,04 TDR,
0-50,000 feet; chart rec. & battery options $2500.00

SINGLE OUTPUT
HP 6011A 0-20 V/0-120 A/ 1000 Watts max..\

CV/CC Supply . ; $1800.00
HP 6028A 0-60 V/ 0-10 A/ 200 Watts max.

Autoranging Supply $1000.00
HP 6033A 0-20 V/ 0-30 A/ 200 Watts max.

Supply, HPIB $1200.00
HP 6038A 0-60 V/ 0-10 A/ 200 Watts max

Supply, HPIB $1200.00
HP 6203B 0-7.5V 0-3 A CV/CC POWET SUPPY .....ccoocorverereecraeninrenenen $175.00
HP 6205C Dual Power Supply,

0-40V 300 A/ 0-20 V 600 mA $300.00
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply . ..$200.00

HP 6209B 0-320 V 0-100 mA CV/CC Power Suppl
HP 6263B 0-20 V 0-10 A CV/CC Power Supply
HP 6266B 0-40 V 0-5 A CV/CC Power Supply ..
HP 6267B 0-40 V 0-10 A CV/CC Power Supply
HP 6271B 0-60 V 0-3 A CV/CC Power Supply .
HP 6274B 0-60 V 0-15 A CV/CC Power Supply
HP 6384A4.0-5.5V at8 A CV/CL Power Supply
HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply
HP 6515A 0-1600 V 5 mA CV/CL Power Supply ...
HP 6525A 0-4000 V 0-50 mA CV/CC Power Supply .
HP 6552A 0-20 V 0-25 A CV/CC Power Supply ...
HP 6643A 0-35V 0-6 A CV/CC Power Supply, HPIB
HP 6652A 0-20 V 0-25 A CV/CC Power Supply, HPIB ..
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply
SORENSON SRL 20-120-20V0-12ACV/CC

Power Supply $350.00
SORENSON SRL 60-8 0-60 V 0-8 A CV/cc Power Supply .................. $450.00

MULTIPLE OUTPUT

HP 6228B Dual Power Supply, 0-50V 0-1 A, CV/CC
HP 6236B Triple Output Supply, +/-20V 0.5A & 0-6V

$325.00
$375.00
..$375.00
..$550.00
..$375.00
$650.00
$125.00

$375.00
$375.00

HP 62378 Triple Output Supply, +/-20V0.5A&0-18V1A $375.00
HP 6253A Dual Power Supply, 0-20V 0-3A, CV/CC ... $375.00
HP 6255A Dual Power Supply, 0-40V 0-1.5A, CV/CC . ..$375.00
HP 6622A Dual Output Supply,

0-20V 0-4A0r 0-50V 0-2A, HPIB........coocoomciiinnniniiissscsssssssiees $1850.00
HP 6627A Quad Output Power Supply,

0-20V 2A or 0-50V 800mA

TEKTRONIX PS503A Dual Power Supply, TM500 series

MISCELLANEOUS
ACME PS2L-500 Programmable Load,

0-75V/0-75 A/ 500 Watts max. ....... $300.00
HP 6826A Bipolar Power Supply / Amplifier,

+-50V 1 Amax. $900.00
HP 6827A Bipolar Power Supply / Amplifier,

+-100V +/-500 mA $900.00
KEPCO BOP 50-2M Bipolar Amplifier/ Power Supply,

1GS0VI2A e : $400.00
TRANSISTOR DEV DAL-50-15-100 Programmable Load,

0-50V, 0-15 A, 100 Watts max $200.00

UNIVERSAL COUNTERS
HP 5314A 100 MHz/ 100 nS Universal Counter
HP 5315A 100 MHz/ 100 nS Universal Counter
HP 5315A-003 100 MHz/ 100 nS Counter, 1 GHz C-channel
HP 53158 100 MHz/ 100 nS Universal Counter
HP 5316A 100 MHz/ 100 nS Universal Counter, HPIB
PHILIPS PM6672/ 411 120 MHz/ 100 nS Universal Counter,
1GHz C-channel

$300.00

e Fax 307-635-2291

800-538-1493
2701 Westland Court, Unit B, Cheyenne, Wyoming

82001

TEKTRONIX DC5009 135 MHz/ 10 nS Counter/ Timer,

TM5000 series $350.00
TEKTRONIX DC503A 125 MHz/ 100 nS Universal Counter,

TM500 series $250.00
TEKTRONIX DC509 135 MHz/ 10 nS Universal Counter,

TM500 series $275.00
FREQUENCY COUNTERS
EIP 548A-06 26.5 GHz Frequency Counter

& mixers for 26-60 GHz $3950.00
EIP 578-02,05 26.5 GHz Source Locking Counter,

GPIB& power meter $2750.00
EIP 578-06 26.5 Source Locking Counter,

extendableto 110 GHz $3500.00
HP 5342A 18 GHz Frequency COUNEN ................urremssaecesssemsenmannens $900.00
HP 5343A-001 26.5 GHz Frequency Counter,

OCXO reference $2500.00
HP 5345A/55A/56B 26.5 GHz CW/ Pulse Frequency Counter ........... $3500.00
HP 5352B-010 40 GHz Frequency Counter,

OCXO reference option $7500.00
HP 5384A 225 MHz Frequency Counter, HPIB ..............cccccccvereceen.. $450.00
XL MICROWAVE 3401 40 GHz Source Locking Frequency Counter,

GPIB $5500.00
STANDARDS
HP 105B Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz, battery pwi $1100.00

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter,

50H2:82.5MHZ, 50875 OIS 2v:-s:-saviesssssassnssssinsasmisiamssaisnssston $1000.00
DISTORTION ANALYZERS
HP 8903A Audio Analyzer, 20 Hz-100 kHz, HPIB ..........cccccconueirennae $1200.00

HP 8903B-001,010,053 Audio Analyzer,

20 Hz-100 kHz, HPIB $1850.00
HP 8903E Audio Analyzer, 20 Hz-100kHz, HPIB ...............c.cc..cc.c.... $1650.00
RMS VOLTMETERS
FLUKE 8922A True RMS Voltmeter,

180uV-700V, 2 Hz-11 MHz $450.00
OSCILLATORS
TEKTRONIX SG502 Sine/ Square Osc.,

5Hz-500 kHz, 70 dB step atten., TM500 ............cwwuueeceeemeererianennes $200.00
TEKTRONIX SG505-opt.2 Oscillator,

10 Hz-100 kHz; IM test & 50/150/600 OhmS .........c.cccverveevircnernnen. $800.00

WAVETEK 98 1 MHz Synthesized Power Oscillator,

GPIB $750.00
MISCELLANEOUS
HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display
KROHN-HITE 3200 High Pass / Low Pass Filter,

20 Hz-2 MHz $275.00
KROHN-HITE 3202 Dual HP/LP/BP/BR Filter, 20 Hz-2 MHz ............. $375.00
Krohn-Hite 7600 Wideband Amplifier,

0-42 dB gain, DC-1 MHz, 10 Watts
ROCKLAND 852 Dual Highpass/ Lowpass Filter,

0.1 Hz-111 kHz
TEK AM502 1 MHz Differential Amplifier, TM500 series

$600.00
$750.00

$750.00

$650.00
..$450.00

SPECTRUM ANALYZERS
HP 11517A/19A/20A Mixer Set,
18-40 GHz, for HP 8555A / 8569A
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz
HP 11970Q WR22 Harmonic Mixer, 33-50 GHz ...
HP 11970U WR19 Harmonic Mixer, 40-60 GHz

..$475.00
$1000.00
$1000.00
$1400.00
$1600.00

HP 11971A WR28 Harmonic Mixer, 26.5-40 GHz, for 85698 ..$800.00
HP 11971K WR42 Harmonic Mixer,

18.0-26.5 GHz, for 85698 $800.00
HP 11974A WR28 Prselected Mixer, 26.5-40 GHz . $8000.00
HP 11975A L.O. Amplifier, 2-8 GHz $1400.00
HP 3335A Synthesized Level Generator,

200 Hz-81 MHz, -86.98 +13.01 dBM ....ccocovrvvvvrrrrrrirrnrrccrinnne. $3250.00
HP 85640A Tracking Generator,

300 kHz-2.9 GHz, for HP 8560 SEMES .......c..vrvvveveeremsnensrsssassenns $4000.00
HP 85698 Spectrum Analyzer,

10 MHz-22 GHz, 100 Hz min.res.bw . it SO UD 000
TEKTRONIX WM782V WR15 Harmonic Mixer,

50-75GHz $1500.00

NETWORK ANALYZERS
HP 11650A Network Analyzer Accessory Kit ..............cccovvneinnicicnnns
HP 11650A Network Analyzer Accessory Kit, APC7 ..
HP 11665B Modulator, 0.15-18 GHz, for HP 8755/6/7 .
HP 116658 Modulator, 0.15-18.0 GHz, for HP 8755/6/7
HP 35778 Network Analyzer, 5 Hz-200 MHz ...........ccccccovuiiiiinicnnns
HP 4191A RF Impedance Analyzer,
1-1000 MHz, 1 milliohm-100 KIlohmS ..........ccovevrieeerieieinieiennne $3750.00
HP 4193A Vector Impedance Meter,
400 kHz-110 MHz, 10 Ohms-100 K
HP 8502B 75 Ohm Transmission/ Reflection Test Unit,
0.5-1300 MHz

$4500.00

$675.00
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HP 85044B 75 Ohm Transmission/ Reflection Test Unit,

300 kHz-2 GHz
HP 85054A Type N Calibration Kit, for HP 8510 series
HP 8717B-001 Transistor Bias Supply ...
HP 8751A-001,002 Network Analyzer, 5 Hz 500 MHz

$1250.00

HP 8756A Scalar Network Analyzer, HPIB .. $1375.00
HP Q85026A WR22 Detector,

33-50 GHZ, forHP 8757 SEMES ...........ocerienrenerinrenmesiessessanans $1375.00
HP R85026A WR28 Detector,

26.5-40 GHz, for HP 8757 SEMES ........coocorrnrrrrercriiriasrrrrcsrenes $1200.00
SIGNAL GENERATORS
FLUKE 6060B/AK Signal Generator,

0.1-1050 MHz, 10 Hz res. $1250.00

FLUKE 6060B-130,830 Signal Generator,
0.1-1050 MHz, 10 Hz res., GPIB
GIGATRONICS 1018 Signal/Sweep Gen.,

$1600.00

0.05-18 GHz, 1 kHz res., +8dBm ...... .. $5000.00
GIGATRONICS 600/ 6-12 Synthesized Source,

6-12 GHz, 1 MHz res., GPIB $1500.00
GIGATRONICS 6000/ 8-16 Synthesized Source,

8-16 GHz, 1MHz res., GPIB $2250.00

GIGATRONICS 6061A-830 Signal Generator,

0.1-1050 MHz, 10 Hz res., AM, FM, GPIB .
HP 11707A Test Plug-in, for HP 8660 series ...
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio
HP 8341B Synth. Signal Generator,

10 MHz-20 GHz, 1 kHzres., AM, FM ..
HP 83554A WR28 Frequency Doubler, 26. 5-40 GHZ
HP 8642M Signal Generator, 0.1-2100 MHz, 1 Hz res., HPIB
HP 8656B-001 Signal Generator,

0.1-990 MHz, 10 Hz res., HPIB, OCXO ........ccccecrvvuvcrerrrrreenen. $2000.00
HP 8657A Signal Generator,

0.1-1040 MHz, 10 Hz res., AM, FM,HPIB ..............c..ccccceeeceoo.... $2500.00
HP 8660C/603A/633B Signal Generator,

1-2600 MHz, 1 0r2 Hz res., AM, FM ........cococoerrrrmrerrnrrnnrrnnnn. $3250.00

HP 8660D/603A-002 Signal Generator,
1-2600 MHz, FM/PM, includes 86635A ..
HP 8671A Signal Gen.,

$6000.00

2.0-6.2 GHz, 1 kHz res., CW, FM, +8 dBm, HPIB ...................... $2750.00
HP 8672A Signal Generator,

2-18 GHz, 1-3kHz res., AM, FM, +3dBM .......ccccvvrcrcniniiinnens $4500.00
HP 8672A-008 Signal Generator,

2-18 GHz, 1-3kHzres., AM, FM, +8 dBmM .........cccovicruruvcucrrinens $5000.00
HP 8673C Signal Gen.,

0.05-18.6 GHz, 1 kHz res., AM, FM, Pulse, HPIB ..$14000.00
HP 8673D-H15 Signal Gen.,

0.05-26 GHz, 1 kHzres., AM,FM,HPIB ........ccc.cocvvnnrrirniinnne $15000.00
HP 8673H-212 Signal Generator,

2.0-12.4 GHz, 1 kHzres., AM, FM, +8dBM ..........ccocecurivecininnns $8500.00
HP 8673M Signal Generator,

2-18 GHz, 1 kHz res., AM, FM, +8 dBM .......cccccovrivieririieraraenns $9500.00
HP 8683B Signal Generator,

2.3-6.5 GHz, cavity tuned, AM/ WBFM/ PUISE ..........ccc.comvrruernnce $2250.00
HP 8683D Signal Generator,

2.3-13.0 GHz, cavity tuned, AM/ WBFM/ PUISE ..........coocconmrenne. $3750.00
HP 8684B Signal Generator,

5.4-12.5 GHz, cavity tuned, AM/ WBFM/ PUISE ..........c..cccovrrrennes $2250.00
MARCONI 2019 Signal Generator,

80kHz-1040MHZ, 100r20HZres..........coocuencminierncnircncninicnenneans $850.00
WAVETEK 955 Signal Generator,

TSAZAGHESTOBMAM/FM ... 2. st ittisnsissmsssenisssossieses $750.00
WAVETEK 957 Signal Generator,

12-18 GHz, +7 dBm, AM, FM $750.00
SWEEP GENERATORS
HP 83508/ 83522A Sweep Oscillator,

10-2400 MHz, +13dBm levelled ... ..$3750.00
HP 8350B/ 83525A Sweep Oscillator,

10MHz-8.4 GHz, +13dBm levelled ...........cccouvierruiiinnnieninne $5000.00
HP 83508/ 83540A-002 Sweep Oscillator,

2.0-84 GHZ TOUBSIBDEMON, 1,1 neesieircosssssmomsigaismvisassisosdvins $3250.00

HP 83508/ 83545A-002 Sweep Oscillator,
5.9-12.4 GHz, +16 dBm, step atten.
HP 83508/ 83550A Sweep Oscillator,
8-20 GHz, +20 dBm levelled output
HP 8620C Sweep Oscillator Frame ...
HP 86222B-002 RF Plug-in,

. $3750.00

.$5000.00
..$500.00

10-2400 MHz, +13dBm, 70dB stepatten. .............c..ccccceevenneen. $1250.00
HP 86222B-E69/8620C Sweep Osc. & frame,

0.01-2 GHz & 2-4 GHz bands $1200.00
HP 86240C RF Plug-IN,

3.8-8.6 GHz, +16 dBm unlevelled $450.00

HP 86241A RF Plug-in, 3.2-6.5 GHz, +8 dBm unlevelled
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm unlevelled
HP 86251A RF Plug-in, 7.5-18.6 GHz, +10 dBm levelled
HP 86260A RF Plug-in, 12-18 GHz, +10 dBm unlevelled
HP 86260A-H04 RF Plug-in,

10-15 GHz, +10dBm unlevelled ..$400.00

HP 86290B RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled ¢ $1 500.00
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled .. .$1750.00
WAVETEK 2001 Sweep Generator,

1-1400 MHz, +10dBm, 70dBatten. ...........cccovcueevecuruvencnvirceniianens $750.00
WAVETEK 2002B Sweep Generator,

1-2500 MHz, +13 dBm, GPIB $1750.00
WILTRON 6647M Sweep Generator,

TOMHZ-20 GHZ, 310UBM, GPIB ...l i ssisoninsasssnsasassonass $4500.00
WILTRON 6669A-03 Sweep Gen.,

0.01-40 GHz +0dBmlevelled, GPIB ..............cccoccriuuicriiinieiinninns $6500.00
WILTRON 6669B-02,03 Sweep Gen.,

0.01-26.5 GHz/ K conn.&26-40 GHZ/WR28 ........cccccvuverivirienins $7500.00
WILTRON 6717B-20 Synthesizer/ Sweeper,

10MHz-8.4 GHz, +13dBM,GPIB .......cccovvvrerrrrrirrricrrrirecnneee. $6000.00

POWER METERS
BOONTON 42B/ 41-4E Analog Power Meter,

with 1 MHz-18 GHz sensor $400.00
HP 11683A Range Calibrator, for HP 435/6/7/8 ............ccccccovuciuncunne $750.00
HP 435B/8481A Power Meter,

-30t0+20dBM, 10MHZ-AB8 GHZ ....cconncvvurirnenanreinineiassasnsssises $900.00
HP 436A-022/ 8481A Power Meter,

-30t0+20dBm, 10MHz-18 GHZ, HPIB ........ccccoocvimiiiniinirnine $1200.00
HP 436A-022/ 8482A Power Meter,

-30t0 +20dBm, 100 kHz-4.2 GHZ, HPIB .........ccccevirervrrvririrnnn $1200.00
HP 436A-022/ 8484A Power Meter,

-7010-20dBm, 10MHZ-18 GHZ, HPIB ..........covoccierciennirncinne $1200.00
HP 436A-022/ 8485A Power Meter,

-30to +20 dBm, 50 MHz-26.5 GHz, HPIB .... ..$1500.00
HP 436A-022/ 8485D Power Meter,

-70to0 -20 dBm, 50 MHz-26.5 GHz, HPIB ..... ..$1700.00
HP 438A Dual Channel Power Meter ................... $3000.00
HP 8477A Power Meter Calibtator, for HP 432 series .$400.00

HP 8487D High Sensitivity Sensor,
~7010 -20 dBm, 50 MHZ-50 GHZ, 2.4MM .......occocccccvivcmvrecrrcsns $1850.00
HP 8900D/84811A Peak Power Meter,

0.1-18 GHz, 0-20 dBm peak $2500.00
HP Q8486A Power Sensor,

33-50 GHz, -3010 +20 dBm, for 435/6/7/8 .........c.cooeurerererricrernnes $1500.00
HP R8486A Power Sensor,

26.5-40 GHz, -30t0 +20 dBm, for435/6/7/8 ............ccooevuuruueruans $1500.00
HP R8486D Power Sensor,

26.5-40 GHz,-70t0-20dBm, for435/6/7/8 .........ccccccuvuvvivicrcrinens $1750.00

RF MILLIVOLTMETERS
BOONTON 92C RF Millivoltmeter,
NSRBI 1) o B €] T R e R A e $500.00
RACAL-DANA 9303 RF Millivoltmeter,
-70to +20 dBm, 10 kHz-2 GHz, GPIB
AMPLIFIERS, MISCELLANEOUS
AMPLIFIER RES. 50AR15 Amplifier,
50 Watts, 46 dB gain, 0.1-15 MHz
BOONTON 82AD Modulation Meter, AM/ FM, 10-1200 MHz ..
HP 11713A Switch / Attenuator Driver, HPIB
HP 11729B-003 Carrier Noise Test Set, 5 MHz-3.2 GH:

.$750.00

HP 3730B/3738B Downconverter,

5.9-89GHz&8.7-11.7GHz $1200.00
HP 415E SWR Meter $200.00
HP 8347A RF Amplifier,

25dB gain, 100 kHz-3 GHz, +20 dBm, HPIB ..$2750.00
HP 8349A Amplifier, 15 dB gain, 2-20 GHz, +20 dBm output . $1650.00
HP 8349B Amplifier, 15 dB gain, 2-20 GHz, +20 dBm output . ..$3250.00
HP 8403A-002 Pulse Modulator,

0.8-2.4 GHz, 80 dB dynamic range ...$450.00
HP 8406A Comb Generator,

1/10/100 MHz increments, t0 5GHZ ..........co.vueurrrereeeensisneinns $500.00
HP 8447A-001 Dual Amplifier, 20 dB,

0.1-400MHz, +6 dBM PO, NF <7dB ..........ccccervvimrriiiriicecnrininenas $650.00
HP 8447D-010 Preamplifier,

25dB gain, 0.1-1300 MHz, <8.5dB NF .$750.00

HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm output .
HP 8447F-H64 Dual Amp.,

.$650.00

0.01-50MHz28dB &0.1-1300MHZz25dB.............occoovimeiiiiriiicnnans $900.00
HP 8901A Modulation Analyzer,

150 kHz-1300 MHz, HPIB $1350.00
HP 8901B-001 Modulation Analyzer,

150 kHz-1300 MHz, HPIB $1900.00
MPD LAB-1-510-10 Amplifier,

48dB gain, 500-1000 MHZ, 10WAS .........cocommmrvernrrrermsenreerinnes $750.00
RACAL 9009 Modulation Meter,

30-1500 MHz, AM, 1.5-100kHZ pk FM ........cocouviiiiriiiiiniciniine $350.00

RF POWER LABS ML50 Amplifier,
2-30 MHz, 47 dB gain, 50 Watts, metered, 28 V
ROHDE&SCHWARZ ESH2 Test Receiver, 9 kHz-

AEROWAVE 28-3000/10 WR28 Directional Coupler,

10dB, 26.5-40 GHz $300.00
AMERICAN NUC. AM-432 Cavity Backed Spiral Antenna,
LHC, 2-18 GHz, TNC(f) “NEW* $95.00

AVANTEK AMT-400X2 WR28 Active Doubler, +10dBmin &out ......... $450.00
BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz ...$350.00
FXR/MICROLAB SL-03N Stub Stretcher,
0.3-6.0 GHz, 100 Watts max., N(m/f)
GENERAL RADIO 874-LTL Constant Impedance Trombone Line,
0-44 cm, DC-2 GHz
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7
HP 11691D Directional Coupler, 22 dB, 2-18 GHz, N connectors
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz ...
HP 33327L-006 Prog. Step Attenuator,
0-70dB, DC-40 GHz,2.9mm .......
HP 778D-011 Dual Dir. Coupler, 20 dB, 0.1
HP 8498A-030 30 dB Attenuator, 25 Watts, DC-18 GHz
HP 87300C-020 Directional Coupler, 20 dB, 1.0-26.5 GHz, 3.5mm .
HP K422A WR42 Flat Broadband Detector, 18.0-26.5GHz .
HP K532A WR42 Frequency Meter, 18.0-26.5GHz .
HP K752C WR42 Directional Coupler, 10dB, 18.0-:
HP K752D WR42 Directional Coupler, 20 dB, 18.0-: 26 5GHz
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz
HP K914B WR42 Moving Load, 18.0-26.5 GHz .
HP Q752D WR22 Directional Coupler, 20 dB, 33-50
HP R281A WR28 x 2.4mm(f) Adapter ......
HP R422A WR28 Crystal Detector, 26.5-40 GHz .
HP R752A WR28 Directional Coupler, 3dB, 26.5-40 GHz ..
HP R752D WR28 Directional Coupler, 20 dB, 26.5-40 GHz

HP R914B WR28 Moving Load, 26.5-40 GHz
HP V365A WR15 Isolator, 25 dB, 50-75 GHz
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz
HP X870A WR90 Slide Screw Tuner
HUGHES 45322H-1110/1120 WR22 Directional Couplers
100r20dB, 33-50 GHz
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 GHz
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz
HUGHES 45722H-1000 WR22 Direct Reading Attenuator,

0-50dB, 33-50 GHz $1000.00
HUGHES 45724H-1000 WR15 Direct Reading Attenuator,

0-50dB, 50-75 GHz $1000.00
HUGHES 45732H-1200 WR22 Level Set Attenuator,

0-25dB, 33-50 GHz $250.00
HUGHES 45752H-1000 WR22 Direct Reading Phase Shifter

0-360, 33-50 GHz $1400.00
HUGHES 45772H-1100 WR22 Thermistor Mount,

-20to+10dBm, 33-50 GHz $400.00
HUGHES 47316H-1111WR10 Tunable Detector,

75-110 GHz, pos. polarity $600.00
HUGHES 47741H-2310 WR28 Phase Locked Gunn Osc.,

32GHz, +18dBm $2000.00
HUGHES 47742H-1210 WR22 Phase Locked Gunn Osc.,

42GHz, +18dBm $2750.00
KRYTAR 201020010 Directional Detector,

1-20 GHz, SMA(#f)/SMC $200.00
KRYTAR 2616S Directional Detector,

1.7-26.5 GHz, K(f/m)/SMC $200.00
M/A-COM 3-19-300/10 WR19 Directional Coupler,

10dB, 40-60 GHz $450.00
NARDA 3000-series Octave Band Directional Couplers,

N connectors $150.00
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz $375.00

NARDA 3090 Precision High Directivity Couplers ... $225.00
NARDA 368BNM Coaxial Hih Power Load,
500 Watts, 2-18 GHz, N(m) $500.00

NARDA 3752 Coaxial Phase Shifter, 0-180 deg./GHz, 1-5GHz ........... $900.00
NARDA 3753B Coaxial Phase Shifter,

0-55deg./GHz, 3.5-12.4 GHz $950.00
NARDA 4000-series Octave Band Directional Couplers,

SMA connectors $75.00
NARDA 4247-20 Directional Coupler,

20dB, 6.0-26.5 GHz, 3.5mm(f) $200.00
NARDA 5070-series Precision Reflectometer Couplers $300.00
NARDA 562 DC Block, 10 MHz-12.4 GHz, 100 V max., N(m/f) . $65.00

NARDA 765-10 10 dB Attenuator,

50 Watts, DC-5 GHz, N(m/f) $165.00
NARDA 791FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz $500.00
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz $375.00
NARDA 793FM Direct Reading Variable Attenuator,

0-20dB 4-8GHz $225.00
NARDA 794FM Direct Reading Variable Attenuator,

0-40dB 4-8GHz $375.00
OMNI-SPECTRA 2085-6010-00 Crystal Detector,

1-18 GHz, neg. polarity, SMA m/f $50.00
PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz $250.00

SONOMA SCl.21A3 WR42 Circulator, 20 dB, 20.6-24.8 GHz ... . $75.00

TEKTRONIX 2701 Step Attenuator, 0-79 dB, DC-1 GHz ... ..$150.00
TEKTRONIX WM782U WR19 Harmonic Mixer, 40-60 GHz . $1500.00
TRG B510 WR22 Direct Reading Attenuator,

0-500B, 33-50 GHz $900.00
TRG V551 WR15 Frequency Meter, 50-75 GHz $600.00

TRG W510 WR10 Direct Reading Attenuator, 0-50 dB, 75-110 GHz . $1 000.00

TRG W551 WR10 Frequency Meter, 75-110 GHz ..$750.00
WAVELINE 100080 WR28 Terminated

Crossguide Coupler, 30 dB $200.00
WEINSCHEL 150-110 Programmable Step Atten.,

DC-18 GHz, SMA $450.00
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, N(m/) ................ $150.00
WEINSCHEL DS109LL Double Stub Tuner,

0.2-2.0 GHz, N(m/f) $150.00

HP 37204A-003 HPIB Extender,

fiber-optic connection *unused* $250.00
HP 4934A-J02 TIMS; CCITT option; battery power .................c.c.... $1650.00
HP 59401A HPIB Bus Analyzer $375.00
TAMPA MW.LAB BUC1W-02W-CST Ku band Upconvener

1Watt 14.0-14.5 GHz WR75 *NEW* .. ..$150.00
TEKTRONIX 1411R-opt.04 PALTestGen.,

W/SPG12,TSG11.TSP11,TSG13,15,16 $1400.00
TEKTRONIX 147A NTSC Test Signal Generator,

with noise test signal $800.00

ISCELLANEO

EG&G/PA.R.5302/5316 Lock-in Amplifier,

100 mHz-1 MHz, GPIB/RS232C .. $2250.00

FLUKE 2180A RTD Digital Thermometer ..$500.00
HP 59307A HPIB VHF Switch $200.00
PA R.5206-95.98 Two-Phase Lock-in Amp.,

2Hz-100kHz, GPIB $1250.00

TEKTRONIX TM5003 TM5000-series

3-slot Programmable Power Module .............
TEKTRONIX TM5006 TM5000-series

6-slot Programmable Power Module .
TEKTRONIX TM503 TM500-series 3- slot Power Module
TEKTRONIX TM504 TM500-series 4-slot Power Module ..
TEKTRONIX TM506 TM500-series 6-slot Power Module ..
TEKTRONIX TM515 TM500-series 5-slot Portable Power Module

Circle #47 on the Reader Service Card.
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Putting the Spotlight on BASIC Stamp

Projects, Hints, and Tip

by Jon Williams

Stamp Appllcatlo 1S

Play It Again, Stamp!

' One evening, we were strollmg the famous Las Vegas strip and stopped in front of the Bellagzo hotel to
| watch an incredible fountain display. While my friends and the thousands gathered on the sidewalk |
that evening were in awe of the beauty of it all, the only thing I could think about was the control
| system required to create such an incredible display. Honestly, I think I was salivating — it was just

that awesome.

n August, | made a quick trip to Las Vegas to visit friends. | love
that city. It never sleeps and no matter how wacky you think you
are, there's a good chance you'll encounter someone even wacki-
er in Las Vegas.

One evening, we were strolling the famous Las Vegas strip and
stopped in front of the Bellagio hotel to watch an incredible fountain dis-
play. Those of you who have seen it know what I'm talking about; it's
nothing short of spectacular. In front of the hotel is a pond that | would
guess covers about three acres of ground. In the pond are hundreds of
water jets that are synchronized to music. The jets move and modulate
the water in seemingly magical ways.

While my friends and the thousands gathered on the sidewalk that
evening were in awe of the beauty of it all, the only thing I could think
about was the control system required to create such an incredible dis-
play. Honestly, I think | was salivating — it was just that awesome.

On returning to Dallas, I got an email from a customer in California.
He was looking to make a programmable sequencer with the BASIC
Stamp. With the thoughts of the fountain fresh in my mind, | jumped
right on it. He was just looking for guidance, but | couldn't help myself
— | wrote a whole program.

So that's what our prOJect is this month. A programmable sequencer

‘ e i using the BASIC

‘ i Stamp. My outputs are

going to be LEDs (see

| Figure 2). If you want to

i < < > > < :

L e

PO CI—— appropriate condition-

; P ing circuitry to drive

your loads. By the way,

B ] my new friend in

pae | California? ... his out-

- | puts are connected to

s i Electronically~con—

A S e [t trolled flame throwers. |

PR NI, N, N § can't wait to see that in
action!

With Halloween this

month and the holiday
season right around the
corner, this is a useful
little project. And for
those of you in the film
‘ or theater special-

effects business, this lit-
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tle controller can be used =3

P2 R o
for anything from lights to | pg X 1
flash pots to squibs. 1 X
Ps D—wW—Pp—92
How It Works ‘ x
‘P10 D—ww—Pp— 3
The concept is very | X
simple. After reset, we will P11 5 Wv ’\I ¢4
seF the channal input P12 [ AAA 'I b5
switches for a given step §
and then press the Load |pq3 b 6
button (for us "old timers" | A
this is reminicent of the way P14 p Load / Limit
we programmed computers ‘

EmE -

way back when ...). If the
step is good, the Load/Limit “
LED will blink. So long as we don't press Play the sequence will contin-
ue to build up to our defined step limit. Once we do press Play, the
sequence will be run on our outputs at a rate determined by the
StepTime potentiometer.

Pressing Play also resets the step counter and allows us to repro-
gram a new sequence. If you want to protect your current sequence, it's
a simple matter of breaking the ground connection to the channel
switches and Load input button (see Figure 1).

Let's go ahead and jump into the details. Once the I/O pins are ini-
tialized, the program waits for a Load or Play input and takes action.

Most of the time we're going to be waiting for an input. Let's take a
look at the code than actually handles the button and switch inputs.

add channel value

! count okay
! mask out channel inputs




Most of this code should
look familiar as we've used it in
the past. The first part of the
subroutine scans and
debounces the input switches
and buttons. This is done by
starting with the assumption
that all are active, then using a
loop to AND the current inputs
with our result value. Since the
inputs are active low, the inver-
sion operator (~) is used. If at
any point during the loop a
button or switch opens
(bounces), that bit will
become zero in the swinputs
variable. Since zero ANDed with anything is zero, the channel will be
excluded from the current scan. We can fine-tune the debounce per-
formance by changing the number of loops and the delay time between
each.

The second section of the subroutine is used to control the number
of simultaneous outputs when we playback the sequence. On some
devices, we may not want to allow all six output channels to be on at the
same time. This bit of code counts the switch bits that are set by taking
advantage of the LowBit modifier. LowBit allows us to specify an index
so we can cycle through the switch bits with our loop control variable,
idx. If the number is less than or equal to the MaxChannels limit, the
scan will be allowed. If there are too many inputs, all switch channels are
cleared — as if they'd never been closed. The Load input is also masked
out so that we don't create a blank spot in our sequence. The Play but-
ton is still available for the scan.

When a valid input is accepted and it was not the play button, the
new step will be recorded.

s

0.1 uF
220 Q
P15

10 kQ2

Check Limit:
IF (numSteps < maxSteps) THEN Record Input ! room for this step?
LoadLED = On ! - no Load LED on solid
GOTO Main

Record Input:
numSteps = numSteps + 1
WRITE Seqlen, numSteps
swinputs = swlnputs & %00111111
WRITE (Sequence + numSteps - 1), swlnputs

update count

write events count to EEPROM
mask out Load & Play buttons
write step data to EEPROM

LoadLED = On
PAUSE 50
LoadLED = Off

show good load

Before we record a step, we need to make sure we haven't hit the
step limit. If we have, the Load/Limit LED will be lit solid and the pro-
gram will cycle back to main to wait for another input. This will let us
detect the Play button.

If can record a new step, the events counter is incremented and
saved to the EEPROM. The input channels are also saved to the
EEPROM. The reason for this is that we can have longer sequences than
could be stored in RAM and we won't lose them on reset. The
Load/Limit LED will blink to let us know that the step was accepted.

With the current step recorded, we need to make sure that the Load
button is released before looking for another step. This will prevent us
from filling our step memory with the same data, no matter how long we
hold the Load button.

Wait For Clear:
GOSUB Scan_Inputs
IF (Load = Yes) THEN Wait For Clear
GOTO Main

! force release of Load button

There's no magic here — we simply scan the inputs again and check
the Load button. If we want to create a longer section with the same
channel data, we'll just press and release that Load button multiple
times. There is no blanking between steps unless we deliberately insert
it.

Okay, now that we have our steps in memory, we can play them
back. Pressing the Play button runs this bit of code:

Play Back:
READ SeqLen, numSteps
IF (numSteps = 0) THEN Main
FOR idx = 0 TO (numSteps - 1)
READ (Sequence + idx), LEDs
GOSUB Play Delay
NEXT

get length of sequence
nothing to play back

put step data on LEDs
delay between steps

GOTO Initialize ! reset everything

We start by reading the length of the sequence from EEPROM. This
lets us run a previously-stored sequence after a reset or power-up. Then
it's just a matter of reading the events table to the outputs and inserting
our step delay. At the end of the sequence, we jump back to the initial-
ization code where the outputs and step counter are cleared. We can cre-
ate a repeating sequence by holding the Play button or placing a SPST
switch in parallel with it.

The delay between steps during playback is controlled by a poten-
tiometer and read using RCTIME.

' discharge RCTIME cap

RCTIME StepTime, 1, stepDelay ! read pot value
stepDelay = (stepDelay */ $013C) + 100 ! convert to 100 - 1000
PAUSE stepDelay

RETURN

Figure 3 shows a standard RCTIME circuit. When using RCTIME,
we start by discharging the capacitor. Since the other end of the capac-
itor is tied to Vdd, we'll make the StepTime pot pin high. With a 0.1 uF
cap and a 220-ohm resistor, it doesn't take long to discharge the capac-
itor, so the one millisecond PAUSE is plenty of time to get the job done.

The pot position is read using RCTIME and the raw value is placed
in stepDelay. On my prototype, the maximum RCTIME value returned
was 728. What | wanted to have was a step delay that was a minimum
of 100 milliseconds and a maximum of one second (1,000 millisec-
onds). What I need to do is scale 728 to 900. | needed a scaling factor
for the stepDelay value. This is done by dividing 900 by 728 — the
result is 1.236.

Now we all know that the BASIC Stamp doesn't do floating-point
math, but it does have that tricky */ (star-slash) operator. The */ oper-
ator multiplies by a fractional value expressed in units of 1/256. To find
our */ parameter, then, we simply multiply our fractional value by 256.
In our case, the result is 316 (1.236 x 256). My habit is to convert this
value to hex ($013C) because the upper byte represents the whole part
of the value. The Stamp doesn't care and will happily work with any
numeric format you choose. In our delay conversion code, we add 100
to guarantee a minimum step delay when the pot is turned all the way
down to zero. PAUSE takes care of creating the delay.

Taking It Further

This project is really simple, yet incredibly useful and an excellent
candidate for further development. Here are a few ideas that you could
incorporate to stretch the project and your Stamp programming skills.

+ By using our old favorites, the 74HC165 and 75HC595, we could
monitor eight inputs and control eight outputs using only five Stamp
pins. This frees a lot of Stamp [/O.

- With enough free I/O pins, you could add an LCD display and a
couple of control buttons (i.e., Step Forward, Step Back). This would be
especially useful for long sequences and making adjustments without
reprogramming the whole series.

+  Need really long sequences? Add an 12C memory like we did
with the data logger project.

- Want to get really fancy? Read the pot when you press Load and
store the timing with the step data.

I hope you find this project as fun and useful as I did; it really can
be adapted for a wide variety of applications. Please let me know if you
do something interesting with it. Well, that's enough for this month. Have
a safe, sane, and happy Halloween. Until next time, Happy Stamping. NV
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Christmas

 X=10 1

Displays

By Richard Haendel

Combine X-10 technology and a PC
to create your best holiday display yet!

ake some inexpensive X-10 lamp modules, mix in the appro-

priate power line interface, stir with a simple hardware con-

troller, sprinkle lightly with Visual Basic programming, add

a heavy dose of imagination, and what do you have? A
recipe for the best Christmas light displays on the block!

’Tis the season

In recent years, decorating houses, bushes, trees, and almost any-
thing else you can imagine with lights at Christmas time has become
quite a popular pastime. Even | have been guilty of participating in this
annual ritual. However, my display has been so lame that I'm almost
ashamed of it. Aside from the fact that | have an extremely large yard,
| prefer motion lights. Lights, that is, that blink, flash, or dim in some
predetermined order, pattern, or sequence. Another problem is that I
really don't like the small, low voltage bulbs that are almost always
used in motion displays. | prefer the larger, C-9 bulbs, especially for
outlining the house. These, of course, rarely ever blink, chase, or what
have you since they don't come with built-in controllers. In other words,
they're dumb lights. For the last few years, I've had this idea that X-10
could turn my dumb lights into smart lights. So this year, finally, is
going to be an X-10 Christmas!

X=what?

X-10, short for experiment number 10, has been around since the
late 70s. It was developed for BSR as a wireless control method for
their audio equipment. It was so popular that it quickly became more
important than the equipment it was supposed to control.

My first X-10 system (circa 1979) was really high tech! It consisted
of a light switch module, an appliance module, and a desktop con-
troller. It was really just a curiosity to me since, at the time, | didn't have
a home automation budget, or even a home — just an apartment.
Therefore, my X-10 system wound-up on the shelf and was, for the

FIGURE 2. Board

with all components
installed.
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FIGURE I. System overview.

Input/Control

House Wiring

Output

most part, forgotten. Besides, the most important element was miss-
ing — the personal computer!

X-10 from the PC

The PC is the perfect X-10 companion. After all, who wants to auto-
mate their home manually? Of course, there are already several good
systems that combine hardware and software into a total home control
solution. And, although I've never tried any of them, | assume they are
excellent packages and quite good at what they do. I'm sure that
some, if not all, could even be used to create the kind of display I'll
describe later in this article.

However, if you only want to blink a few lights, the above systems
might be overkill. My system, on the other hand, is simple and cheap
(I wouldn't use it if it weren't). If you want to expand on it, you can. But
you certainly don't have to. It won't cost so much that you have to feel

w. PCX 2 X10 Controller

Copyright 2002 Richard Haende! Sl E3
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FIGURE 3. PC to X-10 control program.



bad about tossing it into the same box as the other decorations and
storing it away in the attic.

How do they?

So much X-10 information is already floating about the Internet,
that [ won't talk about the details here. Nor will | describe how the Plix
chip works. Micromint's website (www.micromint.com) has all the
information you need for that. What | am going to talk about, howev-
er, is the PC to X-10 system I've designed and built. This system con-
sists of a hardware interface board based on the Serial Plix chip and a
software program I call PCX to control it. I'm also going to describe
one simple — yet interesting — way to use it.

Requirements

To control lights with my PC to X-10 system, you need the follow-
ing (shown symbolically in Figure 1):

Input and control: A Windows 95 (or better) PC; a special pro-
gram to create/edit/send X-10 commands; a Serial Plix chip with sup-
port circuitry; and a PL513/TW523 power line interface module.

House wiring: Something for the signals to travel through (not
real lightning).

Output: At least one X-10 lamp module for each channel/color
and Christmas lights.

The easy way

Because X-10 has some critical timing requirements, it's much
easier to use a custom device of some sort. Of all the ones available,
[ chose Micromint's Plix chip mostly because it's simple to interface
and easy to program. Micromint has two versions: one that's parallel
and one that's serial. For some reason, they offer a demonstration
board that plugs into the printer port for the parallel version, but not
for the serial version. | really wanted to use the serial version. Not just
because it's easier to program from Visual Basic, but also because,
these days, you're much more likely to have an extra serial port hang-
ing around than you are an extra printer port.

Just DIY it ...

[ did. It wasn't difficult (see schematic). The circuit is derived most-
ly from the Serial Plix data sheet. Jumper J4 was added so you can
use the (uni-directional) PL513 instead of the (bi-directional) TW523.
a2 is simply a MAX667, low-power regulator for the +5 volt supply.
Since current drain is very low — about 1.6 mA when idling and rough-
ly twice that when processing commands — an ordinary nine-volt bat-
tery lasts a long time. In fact, | was unable to fully exhaust one during
all of my testing.

Construction

The easiest way to build the Serial Plix interface board is to purchase
a complete kit from me (see the parts list for ordering information).
Note that [ offer (professionally manufactured) bare boards and fully
assembled units, as well. In any event, be aware that only my assembled
and tested units include the Plix chip. All products, however, include
extensive documentation and full source code to the PCX.EXE program.
You must be extremely careful when inserting integrated circuits into
their sockets. Be sure to ground yourself and make sure the pins are
straight. Carefully line them up with the holes and gently, but steadily,
push the IC into its socket. Visually inspect the installation to be sure no
pins were accidentally bent during the insertion.

Check-out and set-up

The completed board should look similar to Figure 2. A nine-volt

FIGURE 4.
Layout for a
‘swinging bell’
light animation.

battery connects to the blue terminal block. Note that the inside pin
(the one closest to the phone jack) is positive. The only way to check
out the board is to use it. The only set-up required is jumper J4, as pre-
viously discussed. The best way to get it running is to be patient and
read on.

Control freak

With the Serial Plix interface board designed, built, and working, it
was now time to control it. | wrote the program you see in Figure 3 to
do just that. It was written in Visual Basic because VB includes the
MSComm control, making serial communications (especially one-
way) almost trivial. This program, called PCX, allows you to create,
edit, and run control sequences that | call patterns. Patterns are X-10
like instructions stored in a list box that is cycled through, from the top
to the bottom, over and over again. Creating a pattern is just a matter
of pressing buttons and checking boxes in PCX.EXE. For example, if
we wanted to blink all lights that are plugged into an X-10 lamp mod-
ule, we'd do the following:

1. Press ERASE to clear any previous pattern.
2. Choose a house letter from the House Codes box.

FIGURE 5. Typical installation. Note the use of Velcro to
hold the battery securely.
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IMPORTANT SAFETY NOTICE

The X-10 modules described in this article are for indoor use only. If your displays
are located outside, then you MUST protect all wiring from the elements. Leave
your lamp modules inside and run extension cords where necessary. Always use
Ground Fault Circuit Interrupters (GFCls) when running electricity outdoors
(whether it's required or not — just do it). SmartHome (www.smarthome.com)
has lots of good products and information on virtually anything related to X-10.
Always consult a licensed electrician.

i = gt e

3. Press ADD to create the first pattern (e.g., 0001=A:NONE).

4. Press ADD again to create the second pattern (0002=A:NONE).

5. With the second pattern still highlighted, select ALL from the
Unit Codes box (notice the pattern changes to 0002=A:ALL).

6. Press RUN.

PCX starts running your pattern continuously, over and over again,
from the top to the bottom, until you press STOP, EXIT, or turn off the
computer. During this time, all controls except STOP, EXIT, and
SPEED are disabled. Most aspects of PCX.EXE should be fairly obvi-
ous, however a couple of controls may need further explanation.

SAVE and LOAD buttons. Press SAVE to write the pattern list to
a file called "X10.TXT" in the root folder of the current drive. LOAD, of
course, looks for said file and reads it into the pattern list, overwriting
the current one, if any. This not only allows you to save complicated
patterns, but also to use a text editor to create new ones.

SPEED (Fast, Medium, Slow). What can | say? X-10 is slow!
Painfully slow. Of course, that's not usually a problem for everyday
control of coffeepots and garage doors. For blinking lights, however, it
could be. Chasing lights? Out of the question, in my opinion. | think
it's fast enough for animations, though.

Note: | consider my PC to be somewhat typical (i.e., Pentium III,
1000MHz, 512 meg RAM, Windows 98) — not too old and not too new.
I've been using this set-up to run lights on my desk for the entire time
I've been writing this article. Although the constant blink, blink, blink
is about to drive me bonkers; my computer has not been affected at
all. Don't worry about tying up your computer while running displays.

Just press the minimize button and you probably won't even know it's
there.

Ready, set, animate

Okay, so you've got a power line interface and some lamp mod-
ules, the Serial Plix interface board, and an assortment of Christmas
lights. You've also got a Windows PC with PCX.EXE installed and
you're asking yourself — now what? Let's animate.

Whoa Nelly — a little background first ...

The type of animation I'll be describing is called "frame" animation.
That is, each time an object is displayed, its position changes slightly.
Therefore, viewing the object, frame after frame in rapid succession,
makes it appear to have become animated. Ergo animation.

Also, construction of the forthcoming display will be covered in
complete detail next month. Showing you how to animate something
that hasn't been built yet might appear to be out of sequence. However,
the main purpose of this month's article has been to get you started
with the electronics portion of a Christmas display. Perhaps you don't
need my help in building it, or maybe you've already got one? In that
case, great, you can sit-out next month. Otherwise, you'll have plenty
of time to get your (electronic) ducks lined up before we build the real
thing.

Christmas bells

That said, let's look at what might be considered, by some, to be
a classic: the swinging bell (shown graphically in Figure 4). This par-
ticular animation requires three separate strands of lights: red, blue,
and green. It also requires three X-10 lamp modules, all of which
should have their house codes set to A and their unit codes set to 1, 2,
and 3. Plug each lamp module into a separate electrical outlet. Plug
the red lights into the first lamp module, the blue lights into the sec-
ond, and the green lights into the third lamp module.
Elsewhere, close to your PC,

} SCHEMATIC. . u2 ‘ plug a PL moc'lule in'to some nearby
| Serial Plix interface MAX667 D1 iE) outlet. If you re using th.e PIE5ILS;
L op In 8 o don't forget to install the jumper at
board. = ol L ‘ g JHInp
l 3| (g SET 18a21d R J4. Next, connect a nine-volt battery
} c3 + 4/ GND  SHDN — | snap to the interface board's power
R3 § R4 10mf terminals (watch that polarity!). Plug
i Gicizs e 9 ‘ the board directly into your comput-
} 4 20 e Al | er's COM1 or COM2 port (see Figure
| 7 T ® ke | 5).Ifit doesn't fit, simply lay it on the
§ | table and use an ordinary RS-232
‘ R1 1K cable to make the connection.
J1 | Whatever you do, NEVER allow the
NN ‘ - 3
& i board to touch anything metallic! If
o . e Serial Plix | you do, it could be seriously dam-
o : | aged or even destroyed.
o 2 A% B fL Next, connect the board's modu-
5 o DouT DIN {I7 lar phone jack to the power line inter-
o 3] Zero Xtal1 [1€ " face's modular jack. You must use a
g S T tal 15 e ‘D}_‘ St phone cord that is wired straight
From PC Com Port through (i.e., 1-to-1, 2-to-2, etc.).
3 Gnd vdd 14— o+5v :
3 a & c2 Note that not all phone cords are like
v SECHE RErE s = G i this. Some use only two wires and
’ 2 PAR Ne (12 some, when they do use four, actual-
3 8! BAUO NC 1L ly reverse two of them. If you're
I Gl oAl unsure, do a continuity check or just
make your own. Finally, connect a
“{';’S‘ﬂ‘é:;’ 2?'}%’;;; 44 O PL513 nine-volt battery to the snap. Since
o ENABLE the board has no power switch, you'll
have to disconnect the battery any-
time you wish to turn it off. Velcro®
== = e o P
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. Using X-10

securely in place (see Figure 5, again). Next, start PCX.EXE and cre-
ate the following pattern:

0001=A:010N 1st, turn the red lights on
0002=A:010FF 2nd, turn the red lights off
0003=A:020N 3rd, turn the blue lights on
0004=A:020FF  4th, turn the blue lights off
0005=A:030N 5th, turn the green lights on
0006=A:030FF 6th, turn the green lights off
0007=A:020N 7th, turn the blue lights on again

0008=A:020FF 8th, turn the blue lights off again

Press the SAVE button to store your pattern. Finally, press RUN, sit
back, relax, and watch your lights start blinking. Notice that the red
lights blink first, then the blue ones, and then the green ones. Finally,
the blue ones blink again and the pattern starts over. It's this blinking
action that makes the bell appear to swing back and forth. You can
always add some Christmas music, and a few "ding-dong" sounds to
improve the effect. Now, just mix in a generous amount of imagination
to create that killer display which will drive your neighbors wild with
envy.

Conclusion

For the last few pages, I've touted the virtues of X-10 so much that |

you might think (that I think) it's the only way to do Christmas ani-
mations. Well it isn't. You could do the same thing by building special

dimmers, flashers, chasers, blinkers, and so on. They undoubtedly |

could make the lights blink faster and the total cost might even be less.
However, you'll have to deal with the dangerous, possibly lethal, 120
volts AC flowing through your house. Also, you may or may not, have
other uses for that special hardware.

The system I've presented here avoids those pitfalls. All you have
to build is a simple, inexpensive, and safe, low-voltage interface board.
The grunt work is done by the PCX program that could be modified
(see parts list for a note about the source code) to perform other
tasks. Expand it to handle more house codes and/or unit codes. Make
your patterns start or stop automatically. Or don't! The choice is yours.

Merry Christmas and Happy Animating! NV

Part¢s List

Resistors (1/4W, 5%):

Note 1:
All parts (except U1) are available
either from Jameco (www.jame

R1 — 1K co.com) or Digi-Key

R2= 22K (www.digikey.com). U1 is a custom IC

R3,R4 — 4.7K available from Micromint, Inc.,
(www.micromint.com).

Capacitors:

C1,C2 — 22 pF ceramic

C3 — 10 mF electrolytic

C4 — .01 mF ceramic (U1 bypass cap,
not shown on schematic)

Note 2:
The following items are available from:

Richard Haendel

Crystal: 6002 Covey Run Drive
X1 — 8 MHz Edmond, OK 73034
Semiconductors: 1. Custom-manufactured, double-
D1 — 1N5819 sided, circuit board only $19.95.

U1 — Serial Plix chip
U2 — MAX667 low-power voltage
regulator

2. Complete kit of all parts, except
U1, only $49.95.
3. Fully assembled and tested unit,

Jacks: including U1, only $79.95.

J1 — DB9, female
J2 — Modular phone
J3 —.197" (5mm) two-pin terminal

Each is shipped postpaid to the 48 ‘
contiguous United States and includes |
full documentation with the Visual

block )
J4 — Jumper, .1" header and shorting B‘asm source c'ode to PFZX.EXE on
block diskette. All prices are in US dollars.

Sorry, no credit cards.
Misc.:
Circuit board, IC sockets, nine-volt
battery and snap, Velcro.

See http://rhtools.home.att.net for
more information.
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COMPLETE DATA
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CONTROL SYSTEM

‘ 1 '] THE GOLDLAB
VIRTUAL PANEL

METER

Complete Hardware ana
vopea|| Software Data Acquisition

spetedll and Control System at one
low price. You provide the
PC - We provide everything]
else. /‘

Everything but the PC

The VPM Package Includes:

» Hardware Data Acquisition Device
which connects to the USB port.

* Software on CD

* Printed Manual and PDF File of
manual

» USB Cable

* Screw Terminal Connectors on the

I ]

|

Connects to the USB Port - Up and
running in minutes

12 Bit A/D Inputs (SE or DI)
(+/- 10v - 4096 scans/sec)

Variable Gain Amplifier (1, 2, 4, 8)
Adjustable Analog Outputs
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Oscilloscope Graph Display with
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Complete
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Electronics Q&A .......

In this column, | answer questions about all aspects of
electronics, including computer hardware, software, cir-
cuits, electronic theory, troubleshooting, and anything

else of interest to the hobbyist.

Feel free to participate with your questions, as well as
comments and suggestions.
You can reach me at: TIBYERS@aol.com or by snail

mail at Nuts & Volts Magazine, 430 Princeland Ct., Corona,
CA 92879.

Ozone Conscious

.« How hard would it be to

W come up with a project for

an ozone meter with an LCD read-

out, to measure the level of

smog? | realize that ozone is only

one component, but nonetheless

it would be interesting to measure
it.

Derek Casari IV

via Internet

. It's not easy because the

\air is a mixture of many
gases and particles, and sorting
out just the ozone molecules in
this slurry can be a daunting task.
There are basically two methods
in common use. The first is the
UV absorption method, where a
aV light source is passed through
an air sample and the ozone level
calculated. The light is emitted by
a low-pressure sodium lamp with
a principal spectrum line at 253.7
nm (nanometers), and passed
through a tube containing the air
sample (Figure 1). The amount of
UV passing through the sample is

oA

s

detected by a sensor and com-
pared to a reference. The differ-
ence between the two figures is
processed by an algorithm and
displayed as micrograms per
cubic meter - typically in the
range of .01 to 0.12 uG. To obtain
a zero reference and compensate
for lamp aging, the sample cham-
ber is periodically purged and
replaced with fresh air drawn
through an ozone absorbing char-
coal filter.

The second uses an electro-
chemical reaction, typically of
potassium iodide. The ozone sen-
sor is made of two platinum elec-
trodes immersed in potassium
iodide solutions of different con-
centrations contained in separate
cathode and anode chambers.
The chambers are linked with an
ion bridge. Air is then pumped
from the outside and allowed to
flow through the cell. When the
ozone in the air enters the cath-
ode half of the sensor, it produces
a small electron flow, which is pro-
portional to the amount of ozone
present. Unfortunately, the sensor

A}gample

\ Ozone

\ UV sensor concentration

‘ UV sensor ug/m3
(reference)
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What's Up:

Solar power, battery power, and PC power
put to work. Got a grab bag of components
you need to identify? Here's two hints. The
nemesis of the remote-controlled world
(broken keypads) finally fixed. And a chal-
lenge for the inventor and/or shuttle bug.

becomes contaminated over time
and wears out, which forces
replacement of the sensor or
replenishment of the chemicals,
depending on the design. These
ozone sensors are commonly
used in high-altitude weather bal-
loons called ozonesondes.

A similar technology — not
yet in full production — is based
on colorimetric chemical
changes. The ozone sensor con-
sists of a transparent substrate
(e.g., a glass or plastic slide) coat-
ed with an organic dye that
changes color when it reacts
chemically with ozone. The coat-
ed substrate is then illuminated by
one or more LEDs of the appro-
priate wave-length(s), and the
portion of incident light transmit-
ted through the coated substrate
is measured by a photodiode. The
color change manifests itself as a
change in absorbance, and thus a
change in the amount of transmit-
ted light at each wavelength of
interest. A change in absorbance
at each wavelength is then related
to the degree of reaction and thus
to the ozone dosage (Figure 2). A
related technology, developed by
Environics (860-872-1111;
www.epa.gov/regionl/stew

ard/ceit_iti/tech_cos/envi.html)
uses a treated rubber strip that
develops micron-sized surface
cracks in proportion to ozone
exposure, which can be measured
as a function of opacity.

Solar Powered

| have a small design that |
~ want to power from a 12-
volt, wet-cell battery. In normal
operation, the system draws
about 0.6 watts — except for a
short period of about 0.5 seconds
twice per day that requires 200
watts to activate a solenoid. | need
information on how to figure out
the power needed from a solar
battery charger. | assume [ will
also need something like an
LM317 regulator to prevent over-
charging of the battery. | am cur-
rently operating on such a regula-
tor powered by a transformer
from the AC outlet, which charges
24/7. So | will need to allow for
periods of darkness when the
solar panel will not be charging.
Jack Mickelson
Santa Ana, CA

. First you have to put the
»numbers into their proper

‘ 0.6

| | 1

m Chlorophyliin Film Belore Exposure to Ozonej

1 ] |




Electronics Q&A

prospective — i.e., convert the |
watts to amp-hours (Ah). Let's ‘
start with 0.6 watts first. Using the
equation P = El, we see that the
current at 12 volts is 50 mA. Now
that has to be multiplied by 24
hours (because your system
draws power 24/7) to arrive at the
figure of 1.2 Ah. Using the same
procedure, the 200-amp pulse
comes to 16.6 amps at .05 Ah.
Adding them together produces
1.25 Ah per day.

The next step is to calculate
the size of the solar panel. Since
you live in southern California,
you can assume that you'll |
receive a yearly total of six hours
of sunlight per day. If we divide six
hours into 1.25 Ah, we get a |
charging current of 208 mA. To |
be on the safe side, I'd recom-

|
\

mend a 250 mA solar panel —
three watts. You can buy these

panels from several sources,

including Read Goods (800-762-
7325; www.realgoods.com), for |
about $70.00.

The charge controller, which
prevents the battery from over-
charging, can be made very sim-
ply using a comparator and a ‘

relay (Figure 3). The inverting
input of the comparator is refer-
enced at 6.2 volts via the IN753 |
zener diode. The positive input |
monitors the charge in the bat- |
tery, and should be set at 6.2 volts
via the 50k pot with 13.2 volts
applied to the positive battery line
using a variable power supply.
Now connect the battery and PV
panels and you're in business. If
the battery voltage drops below
13.2 volts, the relay engages and
connects the solar panel to the |
battery for charging. Because the
circuit is powered only by the
solar panel (due to the 1N4001
blocking diode), it draws no cur-
rent from the battery and
becomes inactive at night.

Battery Powered

I want to convert the

5 power of two AA batteries or

two AAA batteries to 12 volts DC
with at least one amp output cur- |
rent. If you have any suggestions
or any references, please let me

know.

Amir Khezrnejat |
via Internet |

|
P> |
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Radio Shack | |
|

275-233

www.gatewayelex.com

(Electronically Speaking. Gateway’s Got It!)
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ELECTRONICS, INC

MAIL ORDERS CALL TOLL-FREE 1-800-669-5810

Circle #53 on the Reader Service Card.

Getting the 12 volts out

from a three-volt input is
rather easy. It's the one-amp part
that's the clinker — for two rea-
sons. First, it pushes the limit of
most single IC upverter designs.
Second, to get one amp from the
12-volt output, you have to put in
at least four amps from the bat-
teries — and that's assuming
100% efficiency. This is no small
feat for even a D-cell battery.
That said, here's your circuit

Supplier Phone
AVX 803-448-941 |
el 516-435-1110
emiconductor
Coilcraft 708-639-6400
Coiltronics 407-241-7876
Matsuo 714-969-2491
| Motorola 800-521-6274 |
Nichicon 708-843-7500 |
Nihon 805-867-2555
Sanyo 619-661-6835
Siliconix 800-554-5565
Sprague 603-224-1961
Sumita 708-956-0666
el

(Figure 4).

The voltage booster is built
around a Maxim MAX1774 step-
up DC-DC controller with a 12-volt
preset output. While the circuit is
relatively simple, the components
are critical — especially the induc-
tor and capacitors, which should
be purchased from the manufac-
turers listed in Table 1 included
here.

PC Powered

In the Aug. '02 issue,
I _under Cool Web Sites, you
mention an article on stealing
USB-port power. | tried the site,
and found it has nothing to offer
me. What | am really looking for is
five volts to power a small, low-
current relay only when the com-
puter is turned on.
Pete Wilson K4CAV
via Internet
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A You can pick off a
(% steady source of power
from several PC external ports,
including the keyboard, mouse,
and game ports. However, your
best bet for a project this simple
is to obtain the five volts from
inside the PC, either from a disk
drive power connector or from
the motherboard itself. I'd try
the disk drive power plug first
because most PCs have one
that goes unused — if not, you
can always buy a cable splitter
(Jameco #72303) to create
one. The plug is wired accord-
ingly (Figure 5).

There are several locations
on the motherboard where you
can tap into the 5- or 12-volt
lines. For example, an auxiliary
fan output (FAN 2) can provide
12 volts or use the Power-On
LED connector for five volts.
The connections to these
sources are dgenerally part of a
berg connector. Check it out in
your User's Manual.

Grab Bag Op-Amps

" . At a yard sale, | pur-
(& ~chased a bag full of ICs;
the package was marked 741
op-amps. But the ICs are
marked with these two numbers
instead: 116297p2 and 7431A.
The case is round with a tab
and eight have pins. What is it,
really?

Riley (Riley Electronics)
via Internet

What you have is an
.LM741 op-amp in a TO-8

GND
(Black)

+5V m +12V

(Red) (vellow)

Disk Drive Plug

_ Power Splitter

metal can. The op-amp was
made for an OEM (original
equipment manufacturer) and
it bears their individual part
number (116297p2). The sec-
ond number is the manufactur-
ing date, the 31st week of 1974,
lot A. Here's a pin-out of your
device (Figure 6).

Grab Bag Zeners

@, . | recently acquired a lot
~ of zener diodes of all
shapes and sizes. Some have
numbers that | can cross-refer-
ence to a voltage, but many
have no marking or markings
that make no sense at all. Is
there a way to identify them?
Robert (Bob) Smyth
via Internet

% . Fortunately, identifying
(*La zener diode voltage is
one of the easiest things a hob-
byist can do. Let me explain. A
diode is defined as a device that
passes current in one direction,
but blocks its passage in the
other — reverse voltage. Well,
many years ago, somebody dis-
covered that if you dope the
diode properly and exceed the
reverse voltage, the diode will
go into an avalanche mode,
whereas the current increases,
the voltage across the reverse-
bias remains the same. The
amount of doping determines
the avalanche voltage, and the
regulating voltage of the zener
diode. So how do you test for
this voltage? Simply put the
diode into a reverse-bias mode,
as shown in Figure 7, and
measure the voltage across it.

| added two LEDs to show

NON=INVERTING INPUT!

Offset Nulling Circuit

LM741 OUTPUT

! omm

that the zener diode under test
is good and not open or short-
ed. If both LEDs are lit, the
zener diode is good — provided
the DMM measures a voltage
less than 50 volts. If LED1 is lit
and LED2 isn't, then you have
the zener backwards or it's
shorted.

All diodes go into an ava-
lanche mode when the break-
down voltage is exceeded, and
that's what usually destroys
them. But zeners are special in
that they can handle the reverse
current without burning up. So
one of the parameters that
must be observed when testing
for zener characteristics is limit-
ing the current via a series
resistor. As a rule, 20 mA will
test any zener for breakover
voltage without burning it up.
The resistance value | chose for
this tester will limit the test cur-
rent to 20 mA, even if the diode
is shorted. For zener voltages
higher than 50 volts, you'll have
to increase the voltage and
adjust R1 accordingly. Just
remember, zeners are rated by
wattage, which is a product of
current and voltage (P = El). So
a one-watt zener at 10 volts can
handle 100 mA, whereas a 50-
volt zener at the same wattage
can safely pass just 20 mA.

Fixing Broken Keypads

- | have a number of TV
- remote controls and a few
ver'yr nice engineering calcula-
tors that are useless because
the keypad will not respond
when most of the keys are
pressed. Is there a cure for the
conductive rubber pads on
handheld device keyboards that
lose their conductivity?
Ed Strahan
via Internet

ety
& DCV ¢
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Chemtronics makes a
= very nice CircuitWorks
rubber keypad repair kit that
will solve your problem. It
comes in two versions: the
CW2605 which contains 3.30z
of repair material and CW2610
which contains 110z of repair
material. They sell for about
$10.00 and $26.00, respective-
ly (depending on the retailer).
You can buy the kits from Digi-

Key (800-344-4539;
www.digikey.com), Future
Active (800-655-0006;

www.future-active.com), and
Newark Electronics (800-463-
9275; www.newark.com).

However, the working time
of this "epoxy" mix is short
enough that you need to have
all your pads in place and ready
to be coated before combining
the two parts. You can find a
datasheet that completely
explains the procedure
on our web site (www.nuts

volts.com) under the file name
TDS2610.PDF.

Octopus Garden

" . | would like to assemble
L " 4 _an underwater video cam-
era; using a B/W CCD camera
with a 12-volt monitor. My ques-
tion is would IR lighting work in
water that is less than crystal
clear?

Ken Gott
via Internet

« The greater the distance
light travels in water, the
more color is lost. Red is most
affected because of its long
wavelength. Even a few cm of
water attenuates it considerab-
ley, and by 30 feet, red is all but
gone! IR — with its longer yet
wavelength — is even more
affected. Most deep sea work is
done using halogen lamps.
Here are a few web sites that
will help you with your new
hobby. Please keep me
informed as to your progress,
I'm most interested.



Science Master
www.sciencemaster.com/colu
mns/nyi/nyi_current.php#

SAA Photography: Lighting
the underwater world
www.saa.ordg.uk/photogra-
phy/Lightingtheunderwater
world.htm

ikelite
www.ikelite.com

Finding Obsolete Parts

. | have a problem that is
quite common. | repair
laboratory equipment for a
commercial laboratory special-
izing in quality assurance for
the coal industry. Most of our
equipment is state-of-the-art,
but a few are getting along in
age. For example, one particu-
lar instrument contains an Intel
8741 controller that has an
EPROM, which has a limited life
expectancy, and the chip is no
longer supported by Intel. (We
have 10 of these instruments
valued at about $20,000.00
each, so they aren't exactly dis-
posable.) I have an EPROM
burner that can program and
read a 2716 or a 2716B. What |
need is the information for sim-
ulating the 2716 with the 8741.
I'm sure there are other repair
persons with similar problems.
James Fetterly

via Internet

. Got good news and bad
news. Bad news: As far as
I know, you can't interface an
external EPROM to the 8741.
Good news: The 8741 and 8742
were commonly used in IBM AT
and PS/2 keyboards, so the
chance of finding one of those
keyboards with a functional
chip is very high. Unfortunately,
| don't know the serial number
sequence, so you may have to
ask around. This also leads me
to believe this chip is still avail-
able through obsolete IC suppli-
ers. Check out PARTFIND.DOC
on our web for a list of sources.

MAILBAG

Dear TJ:

| have used your instruc-
tions to build three "Kodak Max
Strobe" units that you

described in the Dec. 2001
issue. They serve well to
demonstrate various electronic
principles in several of the
classes which | teach. For
example, no two of the three
flash boards were exactly the
same. Only two had SMDs, one
board had foil on both sides, all
three had different trigger trans-
formers, etc. These variations
only added to their teaching
value.

I would like to see another
article on additional uses for
these camera carcasses.

Victor Maciejewski
Rochester, NY

You are among several
readers who would like to see
more on these unique
devices. So I'm putting up this
challenge to you, dear reader:
Submit your original dispos-
able camera design to me,
and for each one | publish,
you uwill receive a one-year
subscription (or extension) to
Nuts & Volts. | eagerly await
your ideas.

TJ Byers
Q & A Editor

DearilJ:

Reading through your July
2002 column, | noticed your
response to David Keefe regard-
ing how to build a 12-volt power
supply for a desktop PC. You
rightly advised him of the enor-
mity of the task. What you did-
n't advise him to do, probably
because you didn't know about
it (and is something worth men-
tioning), is to buy a 12VDC
desktop PC power supply. They
do indeed exist, and look essen-
tially the same as a regular ATX
power supply. However, they
are difficult to find. I only know
of one source, actually, and I
fear they are now out of busi-
ness. Just to let you know.

Andrew L.Ayers
Phoenix, AZ

No, I wasn't aware of 12-
volt power supplies for desk-
top PCs. And yes, the compa-
ny you cited, Key Power, Inc.,
seems to be out of business.
Hopefully, one of our readers
knows of a supplier for these
devices.

T] Byers
Q & A Editor

. . Bldg. F, 3 im Order: $20.00. Minimuen shipping nd hanling charge $5.00. We
R T
‘Ordor desk oply: USA: (890} §72-8876 CA: (400) 2230077 8.25% soles tax. We are not responsile for typographicalerors. Al merchandise
LA & Technical Info: (310) 784-5488 Over 16 years and 33,000 customers and still growing Subect to prior sale. Phone orders wekcome. Foreign orders require special

Ea SITAGIN email : ink.net o digisys.netti o

D CRYSTAL DISPLAYS |

240x64 dot LCD with built-in conlmllor
AND 4021ST-EQ. Unit is EL back-lit. $29.” or2 for $49.
OPTREX. DMF5005 (non back-lit) $29.” or2 for $49. 0’
20 character x 8 line 7'/8L x 2%4H
The built-in controller allows you to do text and graphics
240x128 LCD virh built-in controller $29.” 2 for 49.”
256128 LCD vith built-in controller $29." 2 for 49.

Alphanumeric- parallel mterface

2V @ 2.2AMP BATTERY $10.00)
Unit designed to provide uninterrupted DC

57 WA Tg UPS SUPPLY

wer in the event of loss of the primary 110

220 VAC suppy. I uilized 12 V seled lea acd batiry as w source of power il the
iy

y rsatile unit which can

appncamm The wlruh ar 6V
DC @ A, and a battery ch: utpy > @ 10

s o i Sonmsokrs, whio ifeface wihSanlird moebmed nd e

Jconnectors. Possible applications include: Robotics, scientific sensing and recording, Linux

16x1.. -$5.00 20x2 $6.00 32x2... devices attached to Ethernet or Intemet lnks, ctc
15)(1 (Ig char ) 57 00 20x4 $8.00 40x1... . $5.1 * The unit is smal 2 0 be contained in a standard PC enclosure,
$5.00 20xd (lg. char.)..$10.00 40x2.........57.00 | placeof the ezl ing it withhe moshertrd providng
|GX2 (lg char) 510 00 24x2 $6.00 40x4....... $15.00 ?
8.00 32x4 $5.00 4x2.... $4.00 o i a0 g vl e A o

from 100-240 V » The unit is a versaile 57 watt DC power supply providing +5 and
3.6 VIDC as well as +/-12 V

EMBEDDED 486 COMPUTER $59.00

5Vp0wer required - Built-in C-MOS LCD driver & controller
Easy “microprocessor” interface - 98 ASCI character generator
Certain models are backlit, call for more info

Graphxcs and alphanumenc — serial interface

size size price 2 FOR $109.00
Tt e Enson ;:g % gzoxzw Epson  $1500 | Complete enhanced Intel 486SX-33 based computer in ultra small

0400 (backit) ~ Panasonic pson 5 A
Ty Comnba® 31000 odoeiag backit) G 1505 |(O-7/BLX6-S8W x3-1/8H) case. Ideal for embedded operations or as a
480128 (backit) ALPS  $800 24064 Epson 1500  [second computer. Features include: « 3 serial ports plus dedicated
480x128 Hitachi S600 160x128 Qoirex. $1500 printer port + Parallel optical coupled adapter port * Built in [BM PC/AT

keyboard port + On board VGA video and port + Uses standard SIMM up
to 32 MB + BIOS is PC/AT compatible Unit has a backup Ni-Cd battery system
in case of power failure (5 min. backup time) and fockable front cover

o prevent floppy drive a Mountinginterface provisions for standard 3.5” laptop

6” VGA LCD 640x480,
Sanyo LMDK55-22 $15.00

gis 2 floppy and 2.5 inch hard Comes with very comprehensive manual. Ultra small
| mowmitors [ et S e

2 CELL SITE TRANSC 19.00 2 FOR $29.00

g NON-ENCLOSED TTL ‘These transceivers were designed for operations in an AMPS (Advanced Mobile Phone Service) cell site

Comes with pinout. 12v of 1.4 input « Horizontal frequency 15Khz The = o eny

 Ability to do 40 and 80 column. hannels are 870.030- A digital

i e 10 2 S o 1 - e
lulate voice. Re |
5” COLOR MONITOR $19_00 2 FOR $29.00 the best signal strength. The transmitter provides 1.5 watt modulated signal to drive an extemal power
& amplifier par

« Flat Faceplate + 320 x 200 Dot Resolution » CGA & Hercules Compatible

operation are 26 VDC
« 12 VDC Operation » 15.75 KHz Horiz. Freq. » 60 Hz Vert. Sync. Freq. frequency for 7 for receivers, excier,
« Open Frame Construction » Standard Interface Connector Synthesizer, tunable and intertace: 2
« Degaussing Coil included « Mfr. Samtron

Circle #30 on the Reader Service Card.

AT CYT TN

LCD FLAT SCREEN REPAIRS

$279.00
+ PARTS

29

Kiosk DISPLAYS
FOR DETA|LS: WWW.REPAIRLD D-CDM
AUTCITIMES - 6605 SW Macadam Ave. - Portland, OR 97239

Phone: (503) 452-8577 Fax: (503) 452-8495 e-mail: info@autotime.com
Custom mounting and video walls at www.slim-screen.com

Circle #31 on the Reader Service Card.

LAPTOP DISPLAYS

MOoNITOR DISPLAYS

TC51 $129 - 2 12 bit A/D, 4 digital
1/0, 4 10 amp relays, LCD support

The IndustroLogic Advantage!
Complete control systems for the price of an SBC.

Great products that can be used as RS-232 serial
data acquisition boards or as standalone industrial
controllers with on-board Tiny Machine BASIC!

All include development software, programming
examples, power supply, and RS-232 cable.

RC51 $129 - 8 10 amp relays, 4 digital /O

Easy to
use screw
terminal
connections

T51 family starting at $49 -
Relay, LCD, and LED plug-ins

IndustroLogic’
3201 Highgate St. Charles, MO 63301 USA

(636) 723- 4000  (800) 435-1975

www.industrologic.com

Circle #32 on the Reader Service Card.
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b TEXAS
Nuts & Volts INSTRUMENTS
Ultra-Low-Power Flash MCU Besign Contes

Got a cool gadget, nifty toy or killer robot, but don’t know what to do with
it? Well, how about entering it in the MSP430 GADGET-0-RAMA! You could
“win loads of great prizes, including a grand prize of $5,500! Any gadget
equipped with a Texas Instruments MSP430 ultra-low-power Flash MCU is
eligible to compete. (For those entering robots, please remember to switch
settings to “Good” from “Evil” before submission.) Don't let the mad scien-
tists have all the fun — enter the MSP430 GADGET-0-RAMA today!

For complete contest rules, prizes and entry form, visit
www.ti.com/gadgetorama2002 VISR ©20027
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MULTIMEDIA VIEWER

ElectronicKits.Com
THE NAME SAYS IT ALL!

Robot Kits Surveillance Kits
Motor Control Kits Camera Kits

RF Remote Kits Timer Kits

IR Remote Kits Amplifier Kits

FM Transmitter Kits Solar Kits

Radio Kits Learn to Solder Kits
Multimeter Kits Microcontroller Kits

LITEXPO INC
P: 800-719-9605 F:847-303-0660
WWW.LITEXIPO.COM

9000000000000 NONOIOGOIOGOOIOIOIOSOEDS

ActiveWire®USB
GIROUIT BOARDS Simple USB Interface!
Lowest Price in
the market fo

sigle sided PCB. - Production
molded parts. No
too small or too big. Ver
competitive on higl
parts. For very
parts on manual |

+ Works with MacOS 8/9, Win98/2K/ME

FreeBSD and Linux!
* 24Mhz CPU core with USB
« Firmware downloadable via USB
+ 16 bit parallel Input/Output

» See web-site for add-on boards plus shipping
* All drivers, manuals, demos are on our
web-site for immediate download!

ActiveWire, In
www.activewireinc.com
ph +1.650.493.8700 x203 fax +1.650.493.2200

Surface mount We manufacture
and/or though-hole. i I our own tooling

BASIC Stamp™
Prototyping
Made Easy...

= Rttach 10 20Nz scope |
i - 100 MHz sample rate
§ - 16 channels
i i

E = 128K sample memory
§ ot (0.1, X edges)
i

% - Pan and zoom
i

:

i

= One key data snapshot
- SCope trigger output

Stamp Stacks™mount directly on any breadboard to make =y tir : . The SeopeAlyzer™ . isia precision crafted. professional gride
prototyping easy. Complete -just assemble, connect power | instrument that attaches (o an ondinary 20 Mz oscilloscope and
siea seri;;bcuasttvle'i;mg?esIclnit:pn;:swc:mpauble. & il - oxtends s capability to a high performance logic analyzer,
Starter kits available. 7

PRAIRIE DIGITAL, INC Model 61050 $395  Model 61100 $595
Pic Compilers/Programmers/Protoboards-Serial LCDs IR Ranging Sensors... 'y L
bty i 920 SEVENTEENTH ST., INDUSTRIAL PARK B :

* arre nstr 2NtLS
Tel: (403)730-8603 VISA/MC Accepted PRAIRIE DU SAC, Wi 53578 N Bt (: L. ] ‘,L,”nul-;( 272-1936
Fax: (403)730-8903 www.HYWTech.com TEL: (608) 643-8599 - FAX: (608) 643-6754 wivw. Barrettinstruments.com 300 272-1936

Your circuit board solution. FLAT RATE
PCBexpress- the | i i .
L Offshore Contract Manufacturing

DOUBLE SIDED PCB - 0.14USD/IN2

SMT/THRU SOLDERING - 0.007%/POINT

Prototypes up to

20-pcs 2 SINGLE SIDED FLEX PCB - 0.12%/IN2
3 RESISTORS DB0O5 5% - $2.7/K

vecumicar /  asourus J LK

CAPACITORS 0805 - FRoM $9/k
& Bt o s 0.1” HEADERS - $.002/PIN

(ese W eBE IR oF No tooling charges! & (see Website for
el | Two sipep+ MULTILAYER MULTILAYER+

ENCLOSURES, PLASTICS, FULL BOM

ShHoBe — . SMALL JOBS NOT A PROBLEM

Refl /L
Routed Edges Routed Edges Routed Edges Routed Edges

onoen RoRA YOUR BUDGET GOES FURTHER
YOUR PRODUCTS IMPROVE
, ,
509-430-8862 sales@electronicsun.com
...starts at www.pcbexpress.com www.ElectronicSun.com

Nuts & Volts Magazine/Octoger 2002 41




Electronic
Elecionic Surveillance Devices

Surveillance
Devices $39.99

his is the book that
security professionals,
security system installers
and hobbyists have been
waiting for. Paul Brookes
launches straight into the
practicalities of electronic
surveillance with plenty of
clear, detailed information on building the devices
that are at the heart of surveillance and counter-
surveillance. Self-build electronics projects are
supported by principles and a brief survey of each
type of device. $39.99 plus S/H.

Call 1-800-783-4624 or visit our web site at
www.nutsvolts.com

EMERGING TECHNOLOGIES
32 Segment Serial LCD Controller (32SSLCD)
Easily Control Digits or Individual Segments

$34.95 (Controller Only) * Single line serial interface
Two hardware selectable
drive modes - Standard or
32 Segment

Eight hardware selectable
Shown w/Optional 4 digit addresses (0-7)
Display plugged on Use stand alone or with other
Emerging Technologies
Short Stack™ Products

wih digt Use multiple units on a single
,,,f:;'”f\; serial line

Visit www.emergingtech-lic.com & click on “Products” link for more info

SPECIALISTS IN CUSTOM EMBEDDED AND SOFTWARE INTERFACES

Emerging Technologies, LLC. (920) 684-0216 www.emergingtech-llc.com

Th ; 'S o - complete solar
e neW | Un charger for small
electronics. Plugging
accessories included
that will enable you
to run over 90%
of all small
electronics.
6 or 12 volt
selectable!
Toll Free Order Line:
1-888-GO 4 KITS
Secure On-Line Ordering
www.qgkits.com

Call 613-544-6333
for free catalog
49 McMichael St., Kingston, ON
K7M 1M8, CANADA

your new best

eet BOB-3 at
www.decadenet.com

Decade Engineering’s new BOB-3
module eosi|y over|oys text on
video. BOB-3 displays up to 17
lines of 40 characters, including 63
custom characters. Other features
include vertical scrolling, a stand- ||n||
alone di§p|qy option, faster sgrial Dedellb Engineeridl
communication, automatic video 503-743-3194
generation, and much more. Turner, OR, USA
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PRINTED CIRCUIT BOARDS SERIAL GRAPHIC LCD

QUALITY PRODUCT 10 pcs (3 days)

FAST DELIVERY I or 2 layers $249

COMPETITIVE PRICING

* Multilayers to 8 layer
3 Tt % , THRO'
* Reverse Engineering \'R"‘S;\‘;fﬂm“
. 4

* Through hole or SMT

* Routing or scoring

competitor’s prices!!!

* SMOBC, LPI mask UGH

10 pcs (5 days)

* UL approved 4 layers $695 PICL-2464 $99.00

¥ Qinolo nscai 30 sq.in. ea. :
Single & Double sided I(:gP ;‘:[worsli if';le:];;:iuéeg::gm Sharp LM24014 240 x 64 LCD

E.L. Backlight
5" x 1 5/16” Viewable Area
PIC 16F877 Re-Programmable

Switches, A/D & I/0 Bit
* Nickel & Gold Plating PULSAR, INC wilsidins s

st Tt 9901 W. Pacific Ave. LCD MoNITOR KIT
* Artwork or CAD data Franklin Park, IL 60131 "
S Far qotes Phone  847.233.0012 e A Complete 12.1
: Fax 847.233.0013 : TFT LCD Kit With
We will beatany ~— podem — 847.233.0014 | B

Controller and 180
Nit 16.7M Color
XGA Panel- Just

yogii@flash.net - flash.net/~yogii NS Plug Into VGA port

SK-2005R $299
RADIO MODEM

FCC APPROVED

and add 12 volts
D.C.!

RM-232-914 : 12.1” LCD MONITOR

High Performance Low Power Wireless Data Link
Capable of Through Put Rates of 9600bps

® Fully acknowledged data transfer
= Addressable point-to-point mode
= Extended range in repeater mode
» Built-in software configurator

= Remote over-air configuration

= Broadcast multi-drop mode

= DTE speed 600-115200bps

= Indoor range to 30m

= Qutdoor range to 150m

* Low current consumption

Rugged Metal Case
On Screen Display
Free Z-Mount
Resistive & Capacitive
Touch Screen Options

| Available. 1024 x 768

' 16.7 Million Colors
VGA and SVGA

MTR-EVUE-12 $399.00

==n

IDEAL FOR ADDING WIRELESS CONNECTIVITY ,'.: ,': :g
TO ANY RS232 LINK! EARTH i . COM

www.lemosint.com

“The World Wide LCD Source”

LEMOS 1305 Post Road 32701 Calle Perfecto - San Juan Capistrano, CA 92675
:_n:rﬂ;g;, ?5.“,;:2 Ph: (949) 248-2333 Fax: (949) 248-2392
NTERNATIONAL R ian See the W s and LCD

Microwave and RF Specialists Email: Sales@lemosint.com

i
Download a Complete Virtual Worklbbench Today
Shareware version www.labcenter-electronics.com
PIC Micro Special $99 includes; Graphical LCD, Logic Analyzer, Scope, Signal generator Probes, & more

PROTEUS -

Virtuat Systern Modeling
www.labcenter-electronics.com
Build It In Cyberspace

Develop and test complete micro-
controller design without building
a physical prototype. PROTEUS
VSM simulates the CPU and any
additional electronics used in the
design

CPU models for 8051 and PIC series, 68HC11 & ATMEL AVR micro-
controllers available now. More CPU models under development.
Interactive device models include LCD displays, RS232 terminal,
universal keypad plus a range of switches, buttons, pots, LEDs, 7
segment displays and more.

Extensive debugging facilities including register and memory contents,
breakpoints and single step modes.

Source level debugging supported for selected development tools.
Over 4000 standard SPICE models included.

Integrates with PROTEUS PCB Design to form a complete electronics
design system.

R4 Systems Inc.
Tel:905.898.0665
Fax: 905.898.0683
info@rd4systems.com

1515 Schematic

www.labcenter-electronics.com

The Nuts & Volts of
BASIC Stamps
Volumes | &

Nises & vo
e O from

AFFORDAEBLE
CNC VMIACHINES

2 ) Simple to Use

Order < Run From Any Version
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Ultra-ilow Power TV Remote
Control Transmitter — Part 2

By Mark Buccini

This month’s project allows direct control of a Sony-type TV using
serial infrared control (SIRC) encoding.

eady to go wireless? This month, we'll expand on

September's project — Build a TV Infrared Remote Control

Decoder — and build a remote control encoder. This

month's project allows direct control of a Sony-type TV
using serial infrared control (SIRC) encoding. This solution also boasts
the potential for an extremely low stand-by mode of less than two
micro-amps. With this kind of low current consumption, your project
may never need battery replacement! And it doesn't have to stop there.
With an understanding of the decoder from last month and the encoder
this month, a complete IR connection can be made for true wireless
communication and control. The complete encoder or transmitter is
built using a 20-pin MSP430F 1121 Flash-MCU and a few discrete com-
ponents as shown in Figure 1.

Circuit Description

In order to encode SIRC information packets, SIRC key code func-
tion commands must be passed to the MCU. In typical hand-held trans-
mitters, this is done with a keypad. For our project, to keep things sim-
ple we will use the MSP-FET430X110 Flash emulator as the MCU tar-
get and pass SIRC commands via the debugger. The FET includes a
voltage regulator and bypass capacitors installed on the target board.
Using an FET, all that is needed to complete the circuit in Figure 1 is
the IR LED driver section. An IR LED is required and | used RadioShack
part number 276-143. The circuit also shows a NPN transistor amplifi-
er. A common 2N2222 transistor is fine. The transistor amplifier is con-
nected directly to the MSP430F 1121 output P1.2. P1.2 is configured by
software as a capture/compare 1 (CCR1) output for timer_A3. This is
done using the port 1 option select (P1SEL) register. This same pin
must be put into an output direction using the port 1 direction register
(P1DIR). The LED on P1.0 installed on the FET will be used for visible
feedback that everything is operating properly.

The circuit uses the 32,768Hz watch crystal installed on the FET as
the source for the MCd auxiliary clock (ACLK). The MSP430's on-chip
digitally-controlled oscillator (DCO) will be used for the CPU master
clock (MCLK) and peripheral sub-master clock (SMCLK).

SIRC Protocol Review

The SIRC protocol described last month uses 12-bit data packets
comprised of a five-bit device code (D4 to DO) and seven-bit command
code (C6 to CO). A variable bit-length or pulse width determines a bit.
The start bit is 2.4mS, a "0" 600uS and a "1" 1.2mS. All data bits,

| excluding the start bit, also include a 600uS sync pulse, or lack of IR
| presence. The SIRC protocol sends data LSB first, so following the start
| bit, CO is the first bit transmitted. Figure 2 shows the format of a com-

plete SIRC data packet. Keep in mind that a bit is on if a 38-40kHz mod-
ulated IR carrier is present — modulation must be preset, not a digital
level.

SIRC Packet Encoding Example

Looking at Table 1 and Table 2, we can construct a 12-bit SIRC
packet. For example, to turn on a Sony TV, "1" is the device code, "21"
the command code. Adding the device and command code with the
start bit disregarded the 0095h value for a SIRC packet. This would be
the value loaded into a 16-bit MCU register — or in last month's case —
the packet received from a Sony TV remote if the power on key is
pressed. To increment a channel on a Sony TV, the device code
remains "1," and the command code "16," and the SIRC packet would
be 0090h. If volume-up were intended for a Sony CD player, the SIRC
packet would be 0892h.

How to Generate 40kHz Modulation

One of the more challenging aspects of building a TV IR transmit-
ter is the 40kHz modulation. A total transmitter solution must have the
ability to output a 40kHz pulse stream (25uS period) and be able to
perform other functions simultaneously. A common approach is a two-
chip solution using an external multivibrator like the venerable TLC555
to output 40kHz in combination with a controlling MCU. The MCU then
enables or disables the TLC555 to turn on or off the 40kHz-pulse
stream. As an alternative, it is also possible to "bit-bang" 40kHz output
~on an MCd port pin with software in a

| tight CPU cycle counting loop. But
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these types of pure software timed
loops force the entire CPU to "spin" on
| a single simple function, which is not
| efficient and is a practice that should
be avoided.

A more effective approach is to
use a hardware pulse-width output
from an MCU to generate the 40kHz
modulation, leaving CPU resources

| free for other tasks. The
| MSP430F1121's multi-function 16-bit
| timer_A3, in combination with capture
compare register 1 CCR1 and capture
compare registers 0 CCRO, can be
used to generate the 40kHz modulated
output function completely with timer
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hardware. As coded using timer A3
output mode 3, the value in CCRO
defines the modulation period (25uS)
and CCR1 the duty cycle. The 40kHz
modulated PWM pulse pattern on P1.2
will set high when timer_A3 equals
CCR1 and reset at CCRO, as seen in
Figure 2. This pattern repeats with no
CPU overhead. The software is used
only to turn on or off the timer_A3

last capture

Figure 2
start bit

uon n1u

-

1.8ms

p

1.2ms 1.8ms

40kHz modulated output function. D4 D3 D2 D1

DO C6 C5 Cc4

Clocks Everywhere Distick-biode
With the decision to use timer_A3
as the 40kHz modulator, you must determine which clock source to use
for timer_A3. Just about any external crystal (XTAL) can be used as a
clock source for the MCU and associated timer_A3. The modulation
period loaded into CCRO could simply be the XTAL / 40k. But if ultra-
low power is a goal, using any XTAL is not an option. To provide ultra-
low power, the MCU must often be placed in a low power stand-by mode
3 (LPM3) with only the XTAL and a wake-up timer active. The problem
is that a high-speed XTAL may use up to ImA of current just to oscil-

late. And when shut off, an XTAL may take 20mS to start up. Both of |

these conditions are not tolerable for applications that need to conserve
power and respond quickly.

A better solution for the MCU clocking may not be so obvious. The
MCUd architecture allows the use of a low-power 32kHz-watch crystal to
source the ALCK auxiliary clock. And in LPM3 stand-by with the CPU
off, and only ACLK and a wake-up timer active, the device consumes
less than 2uA. This will do the trick, and a 32kHz-watch crystal is
already installed on the MSP-FET430X110.

Current consumption now looks good, but the problem remains
that a 32kHz ACLK could never generate a 40kHz modulation period.
Fortunately, the MCU offers an independent on-chip DCO (digitally con-
trolled oscillator) that can be configured with normal software to oscil-
late from 100kHz to 8MHz. The DCO also starts extremely fast in less
than six microseconds. Fast start-up is ideal for low power applications
by allowing an extended amount of time in stand-by mode LPM3.
Applications can burst to active only when required, with no additional
power-consuming time in a start-up mode.

Frequency Locked Loop

Just one last problem to tackle — like all semiconductor-based
devices — the DCO has a strong temperature coefficient. Over temper-
ature, the DCO frequency drifts double-digit percentages that would
cause errors in the 40kHz modulation. But the DCO can be calibrated.
With digital control and the presence of a 32kHz ACLK, a frequency
locked loop (FLL) function can be implemented in software. The FLL
function periodically re-configures the DCO, integrating the frequency
of the DCO clock over the period of the stable crystal-generated 32kHz
ACLK. The FLL function calibrates the DCO with software to a multiple
of ACLK. For example, the DCO could be locked to 1048576, 32 x
32768 (ACLK). ACLK can still be used for stand-by, and the DCO for
the CPU MCLK master clock and peripheral SMCLK sub-master clock.
The calibrated DCO-generated SMCLK is used in this project as the
source for Timer_A3.

Remote Control — Example
fetl 10_sirc_tx.s43

Comand Code Start

of RAM and the watchdog is disabled. The basic clock is configured to
divide the 32kHz XTAL / 4, and the ACLK is now 4096Hz. This reduced-
frequency ACLK is useful as a FLL function by providing a longer FLL
integration interval. The slower ACLK will also increase the interval of
the watchdog wake-up interrupt, which also uses ACLK. The DCO is
then calibrated to 256000Hz by calling the Set DCO subroutine.
Timer_A3 is configured in up-mode with CCRO equals 62 defining a
PWM period of 25uS. CCR1 = 48 for a PWM pulse duty cycle of 62-48.
The CCRO-CCR1 generated pulse on P1.2 is then 12/256000 or approx-
imately 5.5uS. During this time, the IR LED is on during every 25uS
during the modulation output.

Three variables are defined for timing purposes: IR_600 is the
required number of 25uS intervals for a 600uS total delay period used
when the subroutine D_600 is called. IR_2400, when combined with
IR_600, is the number of 25uS required for a total delay of 1200uS.
Inspecting the software carefully shows that the subroutine D_2400 is
always called above D_600 with return and thus "falls through" D_600.
The total delay when D_2400 is called is always a combination of
D_2400 and D_600. This is called "fall through" programming and is
used often in modern embedded programming applications to deduce
the code size. IR_45000 is used for a 45mS delay.

IR_600 equ 24
IR_2400 equ 72
IR_45000 equ 1800

; 600us @ 62/(2560000)
; 2400us effective (72+24 counts)
; 45ms @ 62/(2560000)

Four CPd registers are used in the example fet110_SIRC_tx.s43:
IRData (R4) holds the SIRC packet data to transmit. IRBit (R5) is used
to track bits as transmitted. IRCnt (R6) is used as a countdown timer of
25uS pulses for 600uS and 1200uS intervals. IR45mS is used also as a
25uS-pulse countdown timer, indicating when a delay of 45mS has
expired.

#define IRData R4
#define IRBit R5
#define IRCnt R6
#define [IR45ms R7

The selection of the above registers is not important; any CPU reg-
ister or even RAM words can be used. If available in an application,
often-used software registers should be allocated to CPU registers. CPU
registers are single-cycle, reducing code execution time and code
space.

25hs period

Figure 3

The software example fet110_sirc_tx.s43 is
available from the Nuts & Volts website at

www.nutsvolts.com and transmits a SIRC TV
power on/off command and then TV channel +
command in a loop. The example software first
initializes the MSP430's software stack to the top

(@}
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| Photo |.
| MSP-FET430X1 10
{ with IR LED

| | Attached

The Mainloop is short with an activity burst enabled by the watch-
dog interrupt WDT_ISR every four seconds. This interrupt will wake the
MCd from LPM3 returning activity to the Mainloop:

Mainloop mov.w #0095h,IRData
call #IRTX_SIRC3
Chan_UP bis.w #LPM3,SR

; Power-on SIRC command

; TX packet

; Enter LPMx, stop, save power
mov.w #0090h,IRData ; Chan + SIRC command

call #IRTX_SIRC3 ; TX packet

jmp Mainloop 1

Initially, IRData is loaded with the power on/off command 0095h;
calling IRTX_SIRC3 sends the command to the TV three times, spaced
45mS apart. This is done because most TVs require that the same
command be received at least three times as a kind of error detection.
After the power on/off command is sent, a Sony TV will power up.
From here, the Chan_UP loop sends the channel + command to the
TV three times every four seconds. The TV channel can be seen to
increment.

For user feedback, the LED installed on the FET port pin P1.0 is
toggled during the IRTX_SIRC subroutine just to let you know every-
thing is operating correctly. The subroutine IRTX_SIRC will transmit the
12-bit data from IRData register. The length of time the modulated out-
put on P1.2 is on for each bit is calculated by counting down 25uS iter-

ations in IRCnt inside of the CCRO_ISR interrupt. IR45mS is also count- |

ed down inside of CCRO_ISR to define the 45mS spacing between trans-
missions. Remember the Mainloop calls IRTX_SIRC3 which itself calls
IRTX_SIRC twice and falls through
for a third transmission.

The Mainloop repeats, waiting
in LPM3 for the next WDT_ISR to

Table 2. SIRC TV
Command Codes

Command Function

wake up the system and repeat 0 Number 1
the loop. The WDT_ISR is only 1 Number 2
used to simulate an actual SIRC 2 Number 3
key code input function. Normally, 3 Number 4
4 Number 5
a keypad or command from B Nirmber6
6 Number 7
Table 1. SIRC Device 7 Number 8
Codes 8 Number 9
9 Number O
Code Device 16 Channel +

1 TV i Channel -

2 VCR 1 18 Volume +

3 VCR 2 i1, Volume -

17 cD 21 Power
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another source would pass the request for SIRC transmission.

Project Construction

The project was developed with an MSP-FET430X110. The FET tar-
get board is used as-is with only headers added to J2 and J3. The
32,768Hz-watch crystal already installed is used for ACLK. The LED
installed on P1.0 is used for user feedback during each IR transmission.
Originally, the complete circuit in Figure 1 was constructed on a sepa-
rate test board and jumped to the FET. It was later found that directly
driving the IR LED with an MSP430 port pin provided enough current
for short-range transmissions of up to three meters or so. As the IR LED
is only on for a few microseconds, the MCU port pin RDSon of ~150
ohms limits the current to the IR diode. The IR diode cathode was
attached directly to P1.2 and the anode to ground. The FET is powered
directly from the PC parallel port. (See Photo 1.)

Operation
Operation is very simple.

. Insert an MSP430F 1121 into the FET socket.

. Attach the IR LED directly to the FET as described earlier.

. Connect the FET to a PC installed with the FET software.

. Create a new assembler project.

. Add FET110_sirc_TX.s43 to the project.

. Make the project.

. Launch the C-spy debugger — this programs the MSP430 Flash
also.

8. Point LED and FET toward a Sony-type TV.

9. Press Go in the C-spy debugger.

10. Your TV will turn on and scan up through channels.

NOoO U WN —

Going Further

The project presented here is very easy to construct using only an
MSP-FET430X110 and an IR LED. Using the proven software, your
Sony TV can be under the control of your FET in minutes.

For experimentation, try running the demonstration program
fet110_sirc_TX.s43. Use the C-spy debugger with a breakpoint set in
the Mainloop of the program on the following line:

call #IRTX_SIRC3 ; TX packet

After the breakpoint is hit, try changing the CPU register from R4,
IRData from 0090h to another value such as 0091h. Running again to
the breakpoint, the MCU will transmit a channel-down command. The
TV will increment down a channel. Experiment from there.

An important point of the project is low power. Because the FET-
based solution is normally in LPM3, stand-by power consumption is
very low, less than 2uA. In a stand-alone transmitter project, the bulk of
application time is stand-by with the transmitter just waiting for a key
press command request. In a stand-alone transmitter, the WDT_ISR we
used to simulate a command request would most likely be replaced by
a regular keypad. Plenty of MCU port pins are available for this task.

To maintain a low-power stand-by, the keypad change would need
to be communicated with port pin interrupts, not power-wasting soft-
ware "polling." Every MSP430 F1121 port pin has interrupt capability.
Only after an interrupt request would the MCU scan the port pins to iso-
late the exact key pressed. Remember the DCO, which will clock the
CPd, will wake up the system in less than 6uS — which is plenty fast to
respond to a key press interrupt. NV

Parts List

MSP430x | Ix| Flash Emulation Tool, available
from Texas Instruments
IR LED, available from RadioShack

MSP-FET430X1 10
276-143
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Las Vegas 89102

6450 S. Virginia
Reno 8951 |

NEW JERSEY
Tower Records/Video
809 RT I7S

Paramus 07652

NEW YORK
Duerston’s Cigar Store
515 W. Genesee St.

Syracuse |3204

Hirsch Sales Corporation
219 California Dr.

Williamsville 14221

Tower Records/Video

105 Old Country Rd

Carle Place 11514

350-370 Route | 10
Huntington | 1746

1961 Broadway
New York 10023

NORTH CAROLINA
Digital Age

616 W. Fourth St

Winston Salem 27101

United Electronic Supply
920 Central Ave.

Charlotte 28204

OHIO

Hosfelt Electronics, Inc.
2700 Sunset Blvd
Steubenville 43952
Keyways, Inc.

204 S. 3rd St.

Miamisburg 45342

OKLAHOMA
Taylor News & Books
133 W. Main, Ste. 102
oklahoma City 73102

OREGON

News & Smokes

1060 S.E. M St.

Grants Pass 97526

Norvac Electronics

7940 SW. Nimbus Ave. Bldg, 8
Beaverton 97005

960 Conger
Eugene 97402

1545 N. Commercial N.E.
Salem 97303

Tower Books

1307 N.E. 102nd Ave

PENNSYLVANIA
Tower Books
425 South St
Philadelphia 19147
Tower Records
340 W. Dekalb Pike
King of Prussia 19406
Tower Records
Land Title Blidg.

100 S. Broad St
Philadelphia 19110

TENNESSEE
Tower Books
2404 W. End Ave,
Nashville 37203
Tower Records
504 Opry Mills Dr.
Nashville 37214

TEXAS

Electronic Parts Outlet
3753-B Fondren Rd.
Houston 77063

Mouser Electronics
958 N. Main St

Mansfield 76063

Tanner Electronics
1100 Valwood Pkwy #100
Carroliton 75006

Tower Records

2403 Guadalupe St.

Austin 78705

VIRGINIA

Tower Records/Video
6200 Little River Tumpike
Alexandria 22312

4110 W. Ox Rd. #12124
Fairfax 22033

1601 Willow Lawn Dr.
Richmond 23230

8389 E. Leesburg Pike |
Vienna 22182

WASHINGTON

A-B-C Communications, Inc.
17541 |5th Ave. N.E

Seattle 98155

Supertronix

16550 W. Valley Hwy.
Seattle 98188
Tower Books
10635 N.E. 8th St
Bellevue 98004

20 Mercer St.
Seattle 98109

WISCONSIN
Amateur Electronic
Supply, Inc.

5710 W. Good Hope Rd.
Milwaukee 53223

WYOMING
Western Test Systems
2701 Westland Ct. #B
Cheyenne 82001
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byl Stanley York

ast month, we looked at a
couple of ways of aligning
or realigning a simple laser
system.

If you are lucky enough to
have picked up a laser system
from one of the many surplus
sources, you should now have
enough information to realign
your laser after taking the mirrors
and laser rod out for cleaning.

Very often, complex laser sys-
tems are offered for sale at very
low prices. Laser marking sys-
tems, welding systems, and
scribers are frequently found in
magazines such as Nuts & Volts,
and there are many websites that
offer these systems for sale at very
good prices. With a little care, and
a few spare parts, one of these sur-
plus or discarded machines can be
put into useful service.

Realigning these systems is a
little more involved than the sim-
ple lasers we have looked at so far,
and | would like to pass on a few
more tips this month regarding
additional optical elements found
on some of these lasers.

Basically, all lasers can be
reduced to the simple type of sys-
tem we looked at last month.
Additional optical components
enhance or modify the basic laser
beam in some way, to give it prop-
erties the basic beam does not
have. Some of these properties
may be high-frequency pulsing
("Q" switching), or wavelength
changing (frequency doubling the
basic beam), or changing the spa-
tial profile of the beam to reduce

the divergence and improve the
quality of the beam (TEMOO).
Some of these properties we have
briefly mentioned in the past, but
without a lot of detail.

A laser marker is an interest-
ing machine. They are sometimes
offered for sale, but are fairly com-
plex, and perhaps a little beyond
the pockets of the hobbyist. It usu-
ally has a combination of single-
mode operation (TEMO0O) and an
AO-Q switch. There is also a dual
galvanometer mirror assembly
that moves the focused laser
beam over the part to be marked.
We looked at the essential compo-
nents of a laser marker in the Feb.
2002 issue of Nuts & Volts, and
some of these items were briefly
discussed.

The AO-Q switch is essentially
a quartz glass block with a piezo-
electric transducer bonded to one
side. If you missed the February
issue, the drawing of the Q switch
assembly is reproduced here as
Figure 17-1.

In operation, the piezo-electric
transducer is fed from an RF
source of around 25-100W output
at typically 24-27MHz. When the
device is active (i.e., being fed with
RF energy), the glass block
vibrates at ultrasonic frequency,
forming a standing acoustic wave
within the block. The wave fronts
in the block essentially form a dif-
fraction grating that splits up the
laser beam into a number of weak-
er beams, traveling off the axis to
the optical centerline. This phe-
nomena very effectively reduces
the intracavity gain of the laser,
making it fall below lasing thresh-
old.

With a lower than required

Figure 17-2.

This drawing shows a typical Bragg angle adjustment scheme
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Figure 17-1. This drawing shows the general form of an AO Q switch
as used on a laser marker:

gain, there is insufficient optical
feedback to sustain oscillation, so
the laser cannot produce any stim-
ulated emission. When the RF
energy is switched off, the excess
energy built up in the rod is
released in a so-called 'giant
pulse,' releasing all the optical
energy as a pulse of short duration
(50-200nSec), but of high peak
power.

The AO-Q switch is normally
activated again with RF after a
short delay (approximately 10-20
microseconds) before the steady
state level resumes, and so the
laser output appears as a series of
short, high-peak power pulses.
These high-power pulses can
reach several hundred kilowatts
(peak), but because of the switch-
ing nature of the beam, and the
duty cycle imposed, the average
power level is usually much lower
than the steady state power level.

The high-peak power is suffi-
cient to ablate the surface of
almost any material placed at the
focal point, thus leaving a perma-
nent mark. The beam would typi-
cally mark a metal surface to a
depth of perhaps 0.0005"-0.002"
depending on power level and writ-
ing speed.

The spatial filter reduces the
number of active spatial modes
present in a laser beam. By remov-
ing the higher-order modes, the
beam purity is improved. The
beam divergence is also improved,
and this means that the beam can
be focused down to a very small
spot, much smaller than a multi-
mode beam. Of course, there is a

price to pay for the improved
beam quality ... you lose some
power from the beam. This is not
so bad though, depending on what
you need the laser for.

In a welding application, for
instance, you need raw power hit-
ting the target, and a multimode
beam is fine. However, in the case
of a laser marker, you need a
smell focused spot for best detail
and smallest engraved characters.
In this case, the spatial filter is a
must. Here's how you set it up.

With the basic laser alignment
done, install the spatial filter and
record the power level. The level
will be much lower than previously
seen. Adjust the X and Y position
of the filter until maximum power
is found. This usually happens
when the filter is positioned on the
laser rod centerline. If you now
take some burn patterns as
described last month, you'll see
that the beam is a lot smaller, the
divergence has reduced consider-
ably, and the beam has a more
uniform energy density.

If you have a number of differ-
ent sizes of filter, you may find it
easier to 'zero-in' on the right size
by starting out with a larger size
until you have a feel for the adjust-
ment.

If you are lucky enough to get
a laser marker, you can align the
system pretty much as described
last month, with the exception of
the AO-Q switch. To set this device
up, you have to follow another pro-
cedure:

Begin by setting the laser up in
a normal mode, i.e., with just the



mirrors on the optical rail. You can
add the mechanical shutter if you
wish, it doesn't make any differ-
ence to the alignment, but it really
should be included for safety.

When the alignment of the
basic laser is satisfactory, put the
AO-Q switch onto the rail and
secure it. Make sure you have the
cooling water lines connected, oth-
erwise, you run the risk of over-
heating the Q-switch, damaging it
beyond simple repair. Turn on the
laser and the RF supply to the Q-
switch. If you have some means of
detecting the laser beam output,
place the collecting head on the
rail and turn up the laser power.

Make sure you wear safety
goggles when you use any
working laser. Remember, you
only get one set of eyes!

Watch the laser power meter
as you increase the output. You
may see that the power comes up
normally, or at some reduced
level. Set the power level at some
convenient figure about a quarter
of full power.

The laser power supply will
have some kind of control for the
Q-switch modulation. This may be
a simple toggle switch, or a rotary,
selector-type switch for changing
the modulation source, etc.

At this stage, turn the modula-
tion off. If the laser power stays on,
or reduces just slightly, then the Q
switch needs adjusting. The AO-Q
switch mount will have an adjust-
ment screw on it for adjusting the
Bragg angle of the Q-switch (see
Figure 17-2).

The Bragg angle is the angle
the Q-switch presents to the direc-
tion of propagation of the laser
beam. The angle is normally
adjusted in a horizontal plane (i.e.,
about a vertical axis). With the RF
power on, and with no modulation
applied to the RF power, the laser
output should be zero. If you
already turned off the Q-switch
modulation, you should adjust the
Bragg angle on the Q-switch for
minimum laser output.

Increase the pump power to
the lamp (i.e., turn the lamp cur-
rent up). You may now see some
laser power on the power meter.
If you do, continue adjusting the
Bragg angle until the power drops
to minimum. Continue in this
manner until you reach full power.
When minimum laser leakage
is achieved, you will get optimum
Q switching when activated
normally.

Typical Q-switched pulses will
be from 50-200nSec in width, and
may be up to 100kW in peak
power. Much depends on the gain
of the cavity, pump power, and Q-
switch frequency.

If your system has a beam
expander, you may align it easi-
ly by setting the focus to infinity,
and then position the expander
on the rail so that the laser beam
enters the expander in the input
side, as indicated in Figure 17-3.
Here's how:

If you look through the
beam expander, you see that it
very closely resembles a tele-
scope. In fact, that's all the
beam expander is. A telescope
used in reverse.

In a normal telescope, light
enters the larger of the two lenses,
and is focused down to the eye-
piece. In the beam expander, the
beam enters through the eyepiece,
and emerges through the larger
lens. When you set the beam
expander on the optical rail, you
must make sure the laser beam
enters what would be the eyepiece
lens (in a telescope).

To set the focus to infinity, you
should look at some distant object
and adjust the focus until you
bring the object into focus. Then
lock the tube in position using the
locking ring. There are more pre-
cise ways to set the focus to infini-
ty, but the margin of error will be
small following the above proce-
dure. Another method uses an
autocollimator, and I'll explain the
process during the discussion on
that device.

The key to setting the beam
expander is that the focal point of
the negative lens and the focal
point of the positive lens must
coincide. When the focus is set,
you can put the beam expander
back on the optical rail, and use
the HeNe laser to adjust the posi-
tion and attitude of the beam
expander, so that the HeNe beam
goes in through the center of the
input lens, and out through the
center of the output lens.

Because of the expansion of
the beam, it may be more difficult
to determine the edges of the
HeNe beam, depending upon the
expansion rate. The beam expan-
sion ratio may be in the range of
1.5:1 to 10:1, depending on the
application. For a laser marker,
the expansion is normally around
1:5:1 toi3:14

When the expander is placed
on the optical rail, you have to
adjust the X-Y position, and the
Yaw and Pitch adjustments to get
the laser beam to track precisely
through the center of the input
and output lenses.

In making these adjustments,
the output beam will change its
position on the external optics, so
you have to watch this also. If the

Figure 17-3. This drawing shows a cross section of a typical laser beam
expander; and the parts that go into it.

laser beam leaving the beam
expander is hitting any part of an
optical mount, it will reduce the
power to the focused beam, and
will also damage the optical
mount and any lens or mirror it
contains.

Any other external optical
devices that came with your laser
system can now be set up using
the HeNe laser. Any mirrors, lens-
es, or prisms should be aligned,
preferably with the incident laser
beam hitting the optical device
squarely in the center of the input
face. In the case of the laser mark-
er, there is a set of mirrors mount-
ed to galvanometer scanners.

These mirrors usually follow
the beam expander, and the out-
put from these mirrors goes direct-
ly through the F-theta lens and
then focuses onto the workpiece.
Aligning these can be a bit tricky,
depending on how much space
you have to work in, but as long as
the laser beam is squarely in the
center of the mirrors, you should
be okay.

These mirrors are small
because they have to move fast to
be able to reach the high writing
speeds that these machines can
achieve, so any errors in aligning
these mirrors means that you may
not catch all of the expanded laser
beam.

Be especially careful about
this situation, because the part of

Locking rings ¥

Beam expander body

Fositive lens

Laser beam out

Locking ring

the beam that escapes is going to
go somewhere, and it might hit
something flammable!

If the alignment is not perfect
through the mirrors and the F-
theta lens, the marking field will be
distorted. If you confine the mark-
ing to the center area of the field
though, you probably wouldn't
notice the error. As the marking
field expands, it will get progres-
sively more difficult to mark a
straight line, and the outer reaches
will typically show pincushion dis-
tortion in one axis, and barrel dis-
tortion in the other (see also the
notes on this in the February
issue).

Well, | seem to have run out of
space again. | was hoping to cover
the autocollimator in some depth
this month, but the alignment pro-
cedure took all the space. Next
month, I will deal with the autocol-
limator, and explain how it works,
and see if we can't come up with a
design for a simple one you can
make. This tool will make laser
mirror alignment easy.

As always, if you have any
questions regarding lasers or
optics in general, or if you have
any suggestions for future
columns, please send me some
email. | always answer everyone
who contacts me, even though it
sometimes takes a while.

My email address is: stanley.
york@att.net. NV
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Understanding, Designing, and Constructing Robots & Robotic Systems

guest hosted by
Karl Lunt

Amateur Robotics

GNU C For Your 68HCI2 Robots

aking your robot show

interesting behaviors

means writing soft-

ware, and there are
plenty of options for programming
your 'bot. Commercial compilers
exist for languages such as C,
Basic, Forth, and just about every
assembly language known. You
can also find freeware and share-
ware programming tools for every
language from the very common to
the most obscure.

When | was writing the
Amateur Robotics column for this
magazine, | often wrote my robot
code in SBasic. SB is a dialect of
Basic that | developed to help
beginners get started programming
their machines. The 'S' in SBasic
stands for "simple," and the hun-
dreds of emails I've received over
the years show that a small army of
robot builders got their start writing
SBasic programs.

I still consider SB a valuable
programming tool, and use it for
many of my projects. In fact, it is
heavily featured in my book —
Build Your Own Robot! (A. K.
Peters, 2000) — since SB makes it
easy to show programming tech-
niques without getting bogged
down in arcane syntax. It also hides
many of the subtleties of configur-
ing your 68hc11, 68hc12, or 68332
program. You can focus on what
you want the program to do, and
not worry so much about where the
code will reside, how the computer
will access your program out of
reset, or most of the other myster-
ies of embedded control program-
ming.

If you would like to check out
SBasic, you can download a com-
plete distribution kit, with 60+ page
manual, from my website at
www.seanet.com/ " karllunt. Note
that two versions of SBasic exist;
one is dedicated to 68hcll and
68hc12 processors, while the other
version handles the 68332 device.

The need for C

Even though | have heard of |

some large and powerful projects
being done in SBasic, it was always
intended to be a tool for beginners.
I've long felt that to move on to larg-
er, more sophisticated robots, you
must move to the C programming
language. | use C in my profession-
al life, and do a lot of C program-
ming at home for projects such as
my X-10 home control system.

C's advantages over SBasic are
compelling. Many of the compilers
are much higher quality than my
SB compiler, generating tighter
code and giving you greater control
over where the various parts of
your program are placed. The lan-
guage is mature and widely used as
both a cross-platform assembler
and as a pseudo-code for convey-
ing program designs. There is a
good demand for accomplished C
programmers in the embedded
control job market, but much less
demand, | fear, for good SBasic
programmers.

But the ultimate reason for
switching to C is the flexibility and
power built into the language.
Everything from the preprocessor
and macros to pointers and struc-
tures serve as tools you can use to
streamline your code and make it
easy to maintain.

Many companies offer good C
compilers for the 68hc12, which is
my chip of choice for new robot
designs. A bit of web searching will
turn up several vendors, such as
ImageCraft or Cosmic, and you can
prowl through listservers and news-
groups dedicated to the 68hc12 or
to embedded control for comments
on these products.

But I like my tools free, and the
hands-down best value for a free C
compiler is the GNU toolset. More
than just the C compiler, the GNU
suite includes tools such as a linker,
a librarian for maintaining libraries
of working object modules, and
utilites for converting and disas-
sembling object files. Note that the
same GNU compiler can generate
code for both the 68hcll and
68hc12 chips, though this article
will focus on the 68hc12.

However, getting the GNU
toolset up and running to the point
that you can write your first robot
program can be a daunting task.
The entire operation is 'way more
difficult than installing SBasic, so
Il walk you through the steps.
When finished, you will have an
incredibly powerful programming
tool at your fingertips, and access
to programs previously beyond
your reach with SBasic.

One word of caution, however.
This article will show you how to
install the 68hc11/12 GNU C com-
piler on your PC; it will not teach
you how to program in C. If you do
not already know how to program
in C, head to your local bookstore
and get a copy of one of the books
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that teaches you how to program in
C in N weeks, days, or hours. I've
liked some of the Sams books I've
looked through, but there are many
good ones out there.

Be sure to get one that includes
a working C compiler that you can
use for doing the book's exercises.
Also look for one that teaches you
the basics of C, not how to write
visual or Windows-based C pro-
grams. Your robot program won't
have any drop-down menus or text
boxes on it (at least, your first pro-
grams won't). You can always learn
the graphical features later; for now,
focus on the low-level concepts of
the language.

Let's get started

Begin this project by hitting the
GNU website dedicated to the
68hcll and 68hcl2 C compiler
suite at www.gnu-m68hc11.org.
Click on the Download link to get to
the download page. Here you can
download several different pack-
ages, including the full source for
the GNU C compiler. That's right,
you can get the source and com-
pletely rebuild the compiler, if you
choose. 'Way cool, and those who
are heavily into embedded control
programming should probably do
this at least once, but that is a sub-
ject for another article.

At this point, click the EXE link
to get to the page containing the
Windows binaries. This will take
you to the Inno packages, which
are very similar to the Setup files
you are used to seeing in the
Windows world. Click on links to
download the following packages of
files:

GNd Binutils 2.11.2
binutils-68hc1x-win32-2.11.2-
1.1.1.i386.exe (2363Kb)

GNd Gece 2.95.3
gcc-68hclx-win32-2.95.3-
1.1.1.i386.exe (3275Kb)

Examples 1.2.1
m68hc11-examples-1.2.1.zip (139
Kb)

newlib 1.1.1
newlib-68hclx-win32-1_9_0-
1_1_1_i386.exe

The binutils package contains
supporting utilities, such as the
linker, the librarian, and the tools
for manipulating compiled object
files. The gcc package is the 2.95.3
release of the GNU C compiler
proper. The examples package

contains several interesting sample
projects written in 68hc12 C. The
newlib package contains an archive
of C object modules for the
68hc11/12, suitable for linking into
your programs. Execute the .exe
files to install the binutils, newlib
archive, and the gcc compiler into a
home directory; | used c:\68hc11\
gcc. Unzip the examples package
and stick them in a folder under-
neath this home directory; | used
c:\68hc11\gcc\examples.

The installed packages contain
executables for the compiler and its
support utilities, make files for con-
trolling the compilation of your pro-
grams, example programs, object
libraries, and documentation for
using all of the utilities in the form
of HTML pages you can view with
your web browser.

You will also need a copy of the
GNU (or equivalent) make utility.
This powerful utility controls the
building of programs using a text
file of commands called the make-
file. There are many places on the
web to download a make utility; |
pulled my copy from http://ring.
qgpop.net/archives/graphics/fre
etype/contrib/win32/. Download
the file gnumake-win32.zip and
unzip this package into a directory
on your execution path. To test
your installation, go to a DOS
prompt and enter:

1. NAME = blinky

2. BINDIR = c:/68hc11/gcc/bin

3. CC = $(BINDIR)/m681 1-elf-gcc

4. AS = S(BINDIR)/m681 1-elf-as

5. LD = $(BINDIR)/m681 1-elf-Id

6. OC = $(BINDIR)/m681 1-€lf-
objcopy

7. CFLAGS = -0O3 -m68hc12 -fno-ident
-fno-common

8. AFLAGS = -m68hc12

9. LFLAGS = -Map $(NAME).map

10. OCFLAGS = -O srec

11. ARCHIVES = -lgcc

12. OBJS = $(NAME).o crt0.0 isr.o
vectors.o

18.2c.0
14. SC(?:C) S(CFLAGS) -S $<
15. §(CC) $(CFLAGS) ¢ $<

16. .s.0:
17. $(AS) S(AFLAGS) -a=$*.lst -
o 8@ $<

18. all: $(OBJS)

19. $(LD) -TS(NAME).Id
S(LFLAGS) -0$(NAME).obj
S(OBJS) S(ARCHIVES)

20. $(OC) $(OCFLAGS)
S(NAME).obj $(NAME).s19

Listing 1: The blinky.mak makefile.



Amateur Robotics

make -v

You should see some version
information for the GNU make utili-
ty. Make sure you are using version
3.75 or greater.

All of the above tools are
intended to run from a command-
line prompt or a batch file. | have
used PFE-32 for years as my pro-
gram editor, and it includes a but-
ton for launching a DOS command
from a drop-down list. This makes it
easy for me to edit a program in
PFE-32, then compile and view the
results with a single click. If you
don't have a similar tool, you can
use just about any text editor,
including WordPad or Notepad.
Another option is to browse the web
and pick up a generic Windows IDE
(interactive development environ-

ment) tool that you can customize.
Your first project

The first C program you typi-
cally write for a PC is called hello.c,
and it displays the phrase "Hello,
world!" on your monitor. The equiv-
alent program in the embedded
control or robotics world is called
blinky.c and blinks an LED. The fol-
lowing paragraphs will show you
how to set up your GNU tools to
compile and build the blinky pro-
gram.

All of this supposes you have
an actual 68hc12 computer board
available, on which to run your
blinky program. | am using the
Technological Arts Adapt912b32
board, which contains a Motorola
68hc912b32 device and assorted

/* Linker script for 68HC12 object file (Id -r). */

OUTPUT_FORMAT("elf32-m68hc12",
m68hc12",

"elf32-m68hc12")
OUTPUT_ARCH(m68hc12)
ENTRY(_start)

"elf32-  /*

* Declare the EEPROM section.
*

* On the 68hc912b32, this starts at address 0x0d00.

*

SEARCH_DIR(C:/68hc11/gcc/lib/gcc-lib/m6811-

elf/2.95.3/m68hc12)

*

FEEPROM

{
PROVIDE (_start_of eeprom = .);

support circuitry. This one chip
gives me 32K of flash for program
storage, 1K of RAM for variables
and stack, and 768 bytes of EEP-
ROM for holding non-volatile data.
I've used Technological Arts boards
before, and like the quality and pric-
ing.
As a little extra touch, this
board already has an available
LED, hooked to port P, bit 7. | can
turn on the LED by writing a one to
PORTP bit 7, or turn it off by writing
a zero to that bit.

This board also includes a
bootloader, installed in the top 2K
of flash. This bootloader accepts
standard S19 records from the seri-
al port and burns them into the
proper areas of flash. | activate the
bootloader by moving a couple of
jumpers and resetting the board.

After transferring my program's
S19 records via a communications
program such as Hyperterm, I
move the jumpers back to their nor-
mal position and reset the board. If
| did my job correctly, my new pro-
gram runs automatically.

The make file

In the GNU world, you build a
program by invoking the make util-
ity. This is a powerful tool that con-
trols how your program is built by
invoking other tools, handling com-
mand-line arguments, and evaluat-
ing results of the operations. It
completely automates the process,
provided you give it the right
instructions. These instructions
appear in a text file called the
makefile. Typically, there is only

PROVIDE (_start_of_rodata = .);

*(.rodata)

PROVIDE (_end_of_rodata = .);
PROVIDE (_start_of_rodatal = .);
*(.rodatal)

PROVIDE (_end_of rodatal = .);

*(.stab)

*(.stabstr)
*(.stab.excl)
*(.stab.exclstr)

* Use the MEMORY command to define the types of
memory available on

* the target system. This is how you describe the sys-
tem's memory

* map to the linker.

*

* On the 68hc912b32, the memory map looks like
this:
*

* Address range  Memory type
*

* 0-801ff 1/O ports
* 30800 - SObff  static RAM
* 30d00 - SOfff EEPROM

* S8000 - Sff7f
* Sff80 - Sffff
*

flash EEPROM, less vectors
flash EEPROM vector area

* Note that some 68hc12 development boards may
include

* a firmware downloader in their 68hc12 chip that
overrides

* the normal memory map. For example, the
Technological

* Arts Adapt912b32 board contains a downloader that
takes

* control of the normal vector area. In this case, the
A

* downloader moves the vector area to Sf780 - Sf7ff.

*f
MEMORY

{

IOPORTS (!x) : org = 0x0000, 1 = 0x0200
RAM (wx) :org = 0x0800, | = 0x0400
EEPROM (!i) : org = 0x0d00, | = 0x0300
ROM (rx) : org = 0x8000, | = 0x7f80
VECTORS (rx) : org = 0xf780, | = 0x0080
cial for Adapt912b32 board */

}

PROVIDE (_stack = 0x0c00);

/* spe-

SECTIONS
{
*

* Declare the I/O ports section.
*

* On the 68hc912b32, this starts at address 0x0000.
i/

IOPORTS :
} >IOPORTS

} >EEPROM

*

* Declare the VECTORS section.
*

* On the 68hc912b32, this starts at 0xff80.

*

VECTORS :

i
PROVIDE (_start_of_vectors = .);
vectors.o

} >VECTORS

*

* Declare the start of general-purpose RAM.
*

* This is where most variables and arrays will appear.

* On the 68hc912b32, this is normally at $800.
b

RAM :

{

PROVIDE (_start_of ram = .);
*(.sdata)

*(.sbss)

*(.scommon)

*(.dynbss)

PROVIDE (_start_of bss = .);
*(.bss)

PROVIDE (_end_of bss =.);
*(COMMON)

PROVIDE (_end_of ram =.);
} >RAM

*

* Start of text section.
*

* The .text section typically holds ROMmed code.
_start usually

* appears at the beginning of this section. On the
68hc912b32,

* this is normally at $8000.

.

ROM :

{

PROVIDE (_start_of_rom = .);
*(.text)

*(.gnu.warning)

*(.stab.index)
*(.stab.indexstr)
*(.comment)

_end_of _roml =
PROVIDE (_start_of_init = .);
} >ROM

.init : AT (_end_of_rom1)
{

_start_of_data = .;

PROVIDE (_start_of data = .);
*(.data)

*(.datal)

_end_of _data = ;

PROVIDE (_end_of data =.);
} >RAM

[

DWARF debug sections.

Symbols in the DWARF debugging sections are rela-
tive

to the beginning of the section so we begin them at

.Treatment of DWARF debug section must be at end
O'flit:lier script to avoid problems when there are unde-
ffrs?pbols. It's necessary to avoid that the DWARF sec-
nfrr:all;cated before such undefined symbols are found.

/* DWARF 1 */
.debug 0: { *(.debug) }
Jine . { *(line) }

/* GNU DWARF 1 extensions */
.debug_srcinfo . : { *(.debug_srcinfo) }
.debug_sfnames . : { *(.debug_sfnames) }

/* DWARF 1.1 and DWARF 2 */
.debug_aranges . : { *(.debug_aranges) }
.debug_pubnames . : { *(.debug_pubnames) }
/* DWARF 2 */
.debug_info .:{ *(.debug_info) *(.gnu.linkonce.wi.*)
}

.debug_abbrev . : { *(.debug_abbrev) }

.debug_line .: { *(.debug_line) }
.debug_frame . : { *(.debug_frame) }
.debug_str .: { *(.debug_str) }
.debug_loc .:{ *(.debug_loc) }

.debug_macinfo . : { *(.debug_macinfo) }

Listing 2: The blinky.ld linker script.

Nuts & Volts Magazine/Octoser 2002 51



Mobile Robotics

Used world wide for research!

Mobile Robots
Micro Controllers
Artificial Intelligence
Sonar Units

Optics
Vision Systems

Zagros Robotics
PO Box 460342
St. Louis, MO 63146-7342
Phone (314)768-1328 Fax (314)576-5568
http://www.zagrosrobotics.com
info@zagrosrobotics.com

Circle #93 on the Reader Service Card.

QUICK and PAINLESS
Programmable Robotics!

Robot Builders - Ready
for something different?

Our Co-Processor adds the best of
the standard features to some killer
new ones. It really Steps up your
Stamp - other controllers too.

Also look at our Controller Board. It
adds a genuine top of the line Basic
Stamp 2p40® processor, lots of
available 1/0, connectors, CPU speed,
and DC power! It’s the same PCB and
Co-Processor we use in our robot.

Already have or are you building a
Stamp based robot? Our Co-
Processor and PCB will make
superior upgrades.

Great for animatronics and walkers!

See how far they take YOU!

Blue Bell Design Inc.

www.bluebelldesign.com

Circle #94 on the Reader Service Card.

52

one makefile called, oddly enough,
makefile. | generally use a separate
makefile for each project, and
name the file <project>.mak. For
example, | would use a file named
blinky.mak to control the building
of my blinky.c program.

I will not go into the details of
makefile syntax here. It is very
arcane and itself could be the sub-
ject of an entire article. Instead, |
will walk you through my
blinky.mak file, tell you what the
statements do, and provide point-
ers on editing them. If you want
more info on the make utility, con-
sult the make utility documenta-
tion, available from many sites on
the web. Begin by creating a project
directory for holding your blinky
project. For my examples, I've used
c:\projects\gcc_play.

The blinky.mak file, used to
build the blinky program, appears
in Listing 1. Note that the line num-
bers in the left column are for refer-
ence only; they do not appear in
the blinky.mak file.

Line 1 simply defines the name
of the project. This sets up a vari-
able called NAME that can be used
to reference the project by name,
without having to include the word
"blinky" everywhere the reference
appears. This helps me reuse this
makefile for other projects; | just
change the NAME variable to the
new project, save the file by its new
name, and most of my editing is
done.

Lines 2 through 6 define vari-
ables for the binutils directory and
several tools used in actually build-
ing the blinky program. For exam-
ple, the variable CC expands to
c:\68hcl1\gcc\bin\m6811-elf-
gcc, which is the path to the GCC
compiler.

Lines 7 through 10 define vari-
ables for command-line flags used
in invoking each of the tools. For
example, the variable CFLAGS
defines the command-line options
used when the make utility invokes
the GCC compiler to compile a C
source file. The option of main
interest here is -m68hcl12, which
appears in the CFLAGS and
AFLAGS variables; this option tells
GCC to create code for a Motorola
68hc12 processor. A full list of
options for all utilities shown here is
available in the docs folder installed
with the GCC packages; in my
case, the path to this docs file is
C:\68hc11\gcc\m681 1-elf\doc.

The ARCHIVES variable —
defined in line 11 — specifies
archives to search when the make
utility invokes the linker. The linker
searches libraries of previously-
compiled object files, attempting to
resolve references you might have
used in your program. For exam-
ple, if you invoked the C library rou-
tine strcpy() in your program, the
linker will search the archives called
out in this option, trying to find an

object module containing strcpy().
I'll provide more info on the linker
later.

Line 12 defines the OBJS vari-
able, which lists all object modules
associated with this project that
won't be found in existing archives.
In order for the make utility to com-
pile and link your program properly,
it must be able to create all of these
object files. Instructions to the make
utility on how to compile or assem-
ble the source for these files must
appear later in this makefile.

Lines 13 through 15 define a
rule for translating a .c file into an .o
(or object) file. When the make util-
ity needs to create an .o file, such
as blinky.o, it will use this rule to
compile blinky.c into blinky.o. The
actual steps needed to invoke the
compiler appear in lines 14 and 15.
Technically, you only need line 15.
The options on line 14 tell the GCC
compiler to stop compilation after
creating an assembly language
source file named blinky.s, while
line 15 performs the full compila-
tion. The .s file is educational, how-
ever, as it shows the assembly lan-
guage source the compiler created
for each line of C code.

Lines 16 and 17 provide a sim-
ilar rule for assembling an .s file. By
convention, assembly language
source files in the GNU world carry
an .s extension; the rule in line 17
tells make to invoke the assembler,
using the flags defined in variable
AFLAGS, and to generate a listing
file and an object file. The listing file
will be named with the same base
name as the original source file, but
with a .Ist extension. By default, the
object file will carry an .o extension.

Lines 18 through 20 are where
the entire project is built. When you
invoke make from a command line,
it looks for a default task to do; in
this case, that task is called all and
is defined by these lines. To do this
task, the make utility must first
have all of the files listed in the
OBJS variable. If all of the files
needed exist already, make can
proceed to build the project. If any
of the files in OBJS are missing, or
if the corresponding source file
changed after its object file was last
created, make looks through the
rules it knows to figure out how to
make the needed files.

Once all of the files in the
OBJS variable are current, make
executes the commands in lines 19
and 20. Line 19 invokes the linker,
passing a large list of options to it.
The most important of these
options is the -T field, which defines
a linker script to be used in assign-
ing the placement of various code
and data sections within the pro-
gram. I'll go into this in greater
detail in a moment.

This line also includes a refer-
ence to the ARCHIVES variable
described earlier. This variable lists
any object libraries the linker

Amateur Robotics

should search in order to resolve
references to functions in your
code. Note that the placement of
these library names in the linker
command line is important. The
linker searches libraries and your
object files in the order presented,
and getting things out of order can
cause maddening errors about
unresolved references.

For example, if | reversed the
order of the OBJS and ARCHIVES
variables in the linker command
line, the linker would first search all
of the archives, then look through
my object modules. The object
modules would refer to functions in
the archives, but those have
already been searched and their
contents forgotten. Thus, the linker
would have references in my object
modules to functions it cannot
locate, and would error out.

While I'm on the subject of
libraries ... the ARCHIVES variable
lists a library apparently named
gcc. This is really a kind of short-
hand in the GNU world. Arguments
that specify library names are usu-
ally understood to mean libraries
with a name of the form libname.a,
where the field name is all that
appears in the argument. Thus, an
argument of -I gcc implies a library
named libgcc.a.

The arguments passed to the
linker in variable LDFLAGS causes
the linker to write a map file named
blinky.map. This text file tells you
where every major component of

. #include <stdio.h>

. #include <string.h>

. #include "ioregs12.h"
int main(void);
int

. char

. short int
char

v =1234;
b[32];
c[10];
a[] ="12345"

© ONoOU A WN—

. extern char _start_of_data;
10. extern char _end_of_data;
11. extern const char _start_of_init;

12. unsigned short int  start =
0x0000;

13. unsigned short int end = Oxffff;

14. int main()

15. {

16. unsigned short int  n;

1z COPCTL = 0x08;

18. COPCTL = 0x08;
19. DDRP = 0x80;
20. memcpy(&_start_of_data,
&_start_of_init, &_end_of_data -
&_start_of_data);
21.
22. while (1)

; {

for (n=start; n<end;

n++)

25, {

}

PORTP /= 0x80;
28. }

return O;

Listing 3: The source file for
blinky.c.



Amateur Robotics

your program is placed in memory,
including all variables, all function
entry points, the stack, and all vec-
tors. This is a very valuable debug-
ging resource, and nice to have for
reference.

The linker collects all the object
modules in your project, plus all the
needed library functions from the
various archives, and packs them
into a single ELF object file; in this
example, the file will be named
blinky.obj. But you typically want
an .s19 file for burning into flash on
a 68hc12. Line 20 causes make to
invoke the objcopy tool, used to
translate an ELF file into a Motorola
S19 file. This is a simple utility
compared to the linker, and
requires only a few options. | won't
go into details here; consult the
document files on objcopy for more
information.

NOTE: The GNU make syntax
requires that each line inside a rule
starts with a tab character; leading
spaces will not work! For example,
lines 14, 15, and 17 above all start
with a hard tab.

Also note that in the GNU
world, directory names are separat-
ed with slash characters, not back-
slashes. This matters whenever you
define a directory path. As you see,
lines 2 through 6 all use slash char-
acters in the directory names, since
these lines define paths to executa-
bles run by make.

I'll mention one other interest-
ing tool not used in the above
makefile. The objdump utility will
generate a disassembly of an ELF
object file, complete with assembly
language source statements,
labels, and memory assignments.
This can be handy when debugging
your working program. To get a dis-
assembly of the blinky.obj file, you
would enter the following line at the
command prompt:

objdump -S -d blinky.obj
>blinky.dis

This will save the disassembly
to a text file named blinky.dis.

The linker script

The GNd linker collects various
object modules, including those
created by compiling or assembling
your source files, and packs these
modules into a single large object
file. During this process, the linker
assigns addresses in RAM and
ROM to the various sections of your
program, based on instructions you
provide in a linker script. You have
to get the linker script correct to
have a hope of creating a useable
S19 file for your program.

My linker scripts all have the
name of the project with a .Id exten-
sion; the linker script for the blinky
program is blinky.ld. The linker
script is a text file, created with
nearly any ASCII text editor. I've

included a copy of my blinky.ld file
for discussion; refer to Listing 2.

The following discussion is lim-
ited to options you see in this file,
but the linker script is a powerful
tool and capable of far more than
you see here. As always, consult
the documentation files included
with the GNd installation for more
details.

The first block of lines in my
linker script provides general infor-
mation, such as the name of the
entry point to the blinky program
(_start), the type of target machine
(68hc12), and the main search
library where the linker should look
for object libraries. I've set
SEARCH_DIR to point to the newlib
directory installed earlier; the linker
will search here when it tries to find
the libgcc.a archive called out in
the makefile.

The next block of lines forms a
MEMORY command, used to define
the various types of memory found
on the target system. Here, you see
statements that define types of
memory called IOPORTS, RAM,
EEPROM, ROM, and VECTORS.
Each memory type includes
options describing what kind of
accesses are permitted, where the
memory type starts, and its total
length in bytes.

For example, the RAM memo-
ry type is marked as writeable and
executable, while the IOPORTS
memory type is marked as not exe-
cutable. The linker will use these
memory type descriptors to test
where it tries to put portions of your
executable. Thus, if you try to
assign initial values to a variable
assigned to the EEPROM memory
type, the linker will throw an error,
since that memory type is declared
not to be initializable (!i descriptor).

At the bottom of the MEMORY
command, you see a line that
defines the label _stack, marking
the top of the program stack. PRO-
VIDE statements appear through-
out this script, and allow the linker
to resolve addresses that appear in
my source files, but are not defined
in them. Here, the linker is told to
create a label called _stack with a
value of $0c00. When the linker
needs to resolve references to
_stack, it uses the value defined in
this PROVIDE statement.

Following the PROVIDE state-
ment is a very large SECTIONS
command. This command defines
the placement for all of the sections
of code and variables defined in my
program. In nearly all cases, ele-
ments of your programs will be
assigned to sections automatically
during compilation, and you nor-
mally don't need to know what goes
where. However, it is a good idea to
understand how this works in gen-
eral, so I'll hit the high points here.
For more details, look through the
docs for the GCC compiler and for
the linker.

For example, variables that
need initial values other than zero
as your program starts up appear
in the .data and .datal sections.
Variables that need to be initialized
to zero at startup appear in sec-
tions such as .sdata and .sbss.
Read-only portions of your program
— such as executable code or con-
stants — are assigned to sections
such as .text or .rodata.

The SECTIONS command
shown here tells the linker what
memory type to assign to each of
the possible sections in the pro-
gram. As you can see, I've used
ROM for the read-only sections and
RAM for most of the data sections.
Two sections, however, are worth
noting.

The SECTIONS command
assigns one entire object module —
vectors.o — to the memory type
VECTORS. This tells the linker that
if it finds a module named vec-
tors.o, it must place it at the
addresses reserved for VECTORS
in the MEMORY command dis-
cussed above. If | make a mistake
and make the vectors.o file too
large to fit in this assigned space,
the linker will generate an error.

The .init section holds the initial
values for those variables that must
appear in RAM, but must be initial-
ized to a value other than zero at
startup. Here you see that | have
placed the .init section in ROM at
the end of my read-only sections,
but told the linker to translate all ref-

*

* vectors.c vector table for the
68hc12

i
#include "isr.h"

extern void ISR_Empty(void);
extern void _start(void);

*

* This is not a routine but a table that
the linker can use to assign

* vectors to the various interrupt ser-
vice routines (ISRs). This

* table must ultimately appear in the
68hc12's vector area starting

* at 0xff80.

s
void ( * const vector([])() = {
ISR_Empty, // Sff80
ISR_Empty,  // 582
ISR Empty,  // 584
ISR Empty,  // $ff86
ISR_Empty, // $ffé8
ISR_Empty, // Sff8a
ISR_Empty, // Sff8c
ISR_Empty, // Sff8e
ISR_Empty, // Sff90
ISR_Empty, /] Sff92
ISR_Empty, // $ff94
ISR_Empty, /7 Sff96
ISR_Empty,  // $ff98
ISR_Empty, // Sff9a
ISR_Empty, // Sff9c
ISR_Empty, // Sff9e
ISR_Empty, // Sffa0
ISR_Empty, // Sffa2
ISR_Empty, // Sffad
ISR_Empty, /] Sffab
ISR_Empty, // Sffa8
ISR_Empty, // Sffaa
ISR_Empty, // Sffac

1. .section text

2. .globl _start

3. _start:

4. Ids #_stack

5 jsr main

6.S1:

7 bra S1

8. .section .bss

9. .globl _.frame

10. .comm _.frame,4,1

11. .globl _di

12. .comm - dl.271

13. .globl P

14. .comm id2,2:

15. .globl Xy

16. .comm _xy4,1

17. .global = v

18. .comm |

19. .global _.tmp

20. .comm _tmp, 16,1
Listing 4: My crt0.s file.

erences to items in the .init section
to an area starting at the last refer-
enced address in RAM. This use of
the AT operator is a powerful ele-
ment of the linker script; for more
details, look through the linker
docs.

The last major block of state-
ments sets up debugging informa-
tion, should you choose to use the
GNd debugger on your target sys-
tem. These sections were defined in

the original example script that |
ISR_Empty, // Sffae
ISR_Empty, /7 $ffb0
ISR_Empty, // $ffb2
ISR_Empty, // Sffb4
ISR Empty, /7 Sffb6
ISR Empty,  // Sffb8
ISR_Empty, // Sffba
ISR_Empty, // Sffbe
ISR_Empty,  // Sffbe
ISR_Empty,  // $ffcO
ISR_Empty, // Sffc2
ISR_Empty,  // Sffca
ISR_Empty, // Sffc6
ISR_Empty, // Sffc8
ISR_Empty, // Sffca
ISR_Empty, // Sffcc
ISR_Empty, // Sffce
ISR_Empty, // SffdO
ISR_Empty, // Sffd2
ISR_Empty, // $ffd4
ISR Empty,  // $ffd6
ISR_Empty, // Sffd8
ISR_Empty, // Sffda
ISR_Empty,  // Sffdc
ISR_Empty, // Sffde
ISR_Empty, // Sffe0
ISR_Empty, // Sffe2
ISR_Empty, // Sffed
ISR_Empty, // Sffe6
ISR_Empty, /] Sffe8
ISR_Empty, // Sffea
ISR_Empty, // Sffec
ISR_Empty, // Stfee
ISR_Empty, // Sfff0
ISR Empty, /7 Sfff2
ISR_Empty, // Sfff4
ISR_Empty, // Sfff6
ISR Empty,  // Sfff8
ISR_Empty, // Sfffa
ISR_Empty, // Sfffc
_start // Stffe

)

Listing 5:The vectors.c source file.
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/*
¥ isrc
*
#include "isr.h"

void __attribute__ ((interrupt))
ISR_Empty(void)
{

Listing 6:The isr.c file.

edited, and | simply left them in
place.

The blinky program

Now that you have the makefile
and linker script behind you, we
can take a look at the blinky.c
source file. Refer to Listing 3. Again,
the line numbers do not appear in
the source file; they are for refer-
ence only. You will notice that this
file contains a bit more than is real-
ly necessary to blink an LED. I
included some extra elements so
you can compare the source file to
the generated map and disassem-
bly. This provides valuable insights
into how the compiler and linker
assign addresses to each of the pro-
gram elements.

Lines 1 through 3 specify
include files to process during com-
pilation. In particular, the file
ioregs12.h is a file | created that
defines the address of each 68hc12
I/O register. This lets me refer to a
port by its accepted Motorola
name, rather than an address.

Line 4 is the formal prototype

of the main() function. This proto- |

type indicates that main() returns a
value, which is normal in the PC
world, but largely useless in the
embedded control world. Control
should never leave main() in a
robot program, as there is almost
never anything outside of main().
I'll discuss this more in a bit.

Lines 5 through 8 define vari-
ables that aren't actually used in
the program, but | added these so

you could look through the disas-
sembly and map files to see how
the linker treats each of these dif-
ferent types of variables.

Lines 9 through 11 actually
refer to addresses known only to
the linker. The linker script dis-
cussed above uses PROVIDE state-
ments to force the linker to assign
addresses to these variables, based
on where important sections of the
program appear in memory. For
example, the variable _start_of
data will be assigned to the first
byte of RAM that must be initialized
when the program starts up. You'll
see how these variables are used in
a moment.

Lines 12 and 13 define two
variables used to control the length
of the timing loop for blinking the
LED. At startup, they are initialized
to the values shown here. Lines 14
through 16 are the start of the
main() function, including the cre-
ation of a local variable n.

Lines 17 through 19 show how
to access /O ports directly in C.
Here, | am sending the byte S08 to
the COPCTL register twice, followed
by writing the value $80 to DDRP.
The write to DDRP makes bit 7 of
PORTP an output line, so [ can con-
trol the LED tied to that port. Those
of you familiar with SBasic will
notice immediately that accessing
I/O ports in C takes much less
source and is more readable.

Line 20 invokes a C library rou-
tine called memcpy() to initialize
the RAM variables in the .init sec-
tion described above. This function
copies the bytes starting at address
_start_of_init to the address
_start_of_data, until it has copied
the number of bytes calculated as
its third argument. Recall that the
linker placed the initial values of
RAM variables in ROM starting at
address _start_of_init, but placed
the actual variables in RAM starting
at address _start_of_data. This
invocation of memcpy() moves the
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ROMmed initial values to the RAM
variables.

Note that this operation is nor-
mally handled by custom assembly
language code that appears in a
module named crtO.s (crt stands
for C Run-Time). Rather than drag
you through the intricacies of such
operations in 68hc12 assembly lan-
guage, | thought I'd reduce the
entire operation to a C function.
However, the crtO.s file is the cus-
tomary method of doing this opera-
tion, and you should look through
the examples to understand how
crtO does this.

Lines 22 through 28 define a
large WHILE loop that repeatedly
counts from the value in start to the
value in end, then toggles bit 7 of
PORTP. Again, SBasic users should
note how simple and readable the C
code is for accessing and changing
a bit in PORTP. If you are new to C,
line 27 reads PORTP, exclusive-ORs
the value read with $80, then writes
the result back to PORTP. Note that
control cannot reach line 29, since
there is no way to exit the WHILE
loop. However, the function main()
was defined as returning a value, so
the return statement shown here
keeps the compiler happy.

The crtO.s file

Next up is my crtO.s file. This
file typically holds the start-up
code, executed following reset of
the target machine. Usually, it holds
the address of the start of the pro-
gram and includes code that initial-
izes all RAM variables before invok-
ing the function main().

The file you see here is very
nearly the smallest possible crtO.s
file. As mentioned above, | have
moved the code normally found in
crt0.s that copies initial values from
ROM to RAM at progam start-up

*

* isr.h

f
#ifndef ISR_H
#define ISR_H

void __attribute__ ((interrupt))
ISR_Empty(void);

#endif
Listing 7:The isr.h file.

into the blinky.c file. Refer to Listing
4 for details. Again, the line num-
bers do not appear in the source
file, but are included only for refer-
ence. Line 1 assigns the following
code to the .text section, so the
linker will know where to place it in
memory. Line 2 defines a global
variable named _start, which marks
the starting point of the entire pro-
gram and is created in line 3.

Lines 4 through 7 are the entire
code for the crtO.s file. Line 4 ini-
tializes the 68hc12 stack pointer to
the address _stack, created by the
linker through a PROVIDE state-
ment in the linker script. Line 5
invokes the function main() to run
the program. Lines 6 and 7 serve as
a safety net; should control ever
return from main(), the computer
will lock up in an endless loop.

The remainder of this file cre-
ates global RAM variables that
might be needed, depending on the
functions your program invokes
and the option flags you pass to the
GCC compiler. Refer to the GCC
documentation for details on con-
trolling the frame pointer _.frame
and other dedicated soft registers.

The vectors.c file

Next up is the vectors.c file,
which controls the contents of the
68hc12 vector area. Refer to Listing

Do you remember the nights you
laid awake asking yourself
“What ever happened to the CueCats?”

iIt’s Simple

We

Got’EM!!

CueWho?? CueCat a Simple

Low Cost Barcode Scanner
Keyboard or USB Interface

Electro Mavin 42 years of Bargains,
Quality, and Customer Satisfaction
800-421-2442 or FAX 310-632-9867

E-Mail john@mavin.com

http:// www.mavin.com
We Buy New Unused Technical Product,
Military and RF Connectors Our Specialty




Amateur Robotics

5, which shows my vectors.c file.

Those familiar with 68hc12
MCUs already know that this
reserved area of memory holds
interrupt vectors for various subsys-
tems. The most important of these
vectors is the reset vector, which
normally appears at addresses
Sfffe and Sffff. Following reset, the
MCU fetches the 16-bit value in this
address and uses it as the start of
the program to run.

The comments in this file refer
to the vector table in its normal
location starting at $ff80. Since the
Adapt912 board I'm using covers
the normal vector area with its own
vectors, | have to move my vectors
to a reserved area starting at $f780.
Regardless of where your target
board needs the vectors, the
assignment of these addresses
occurs in the linker script described
above. The SECTIONS command
refers to the VECTORS area of
memory, and assigns the object file
vectors.o to this area. Thus, when
the file created by compiling vec-
tors.c is linked, the linker will place
the vector table in the address
range assigned for it.

Note that the last label in the
vector table is _start. This puts the
address of the beginning of the pro-
gram, defined in crtO.s above, into
the location reserved for the
68hc12 reset vector. Forcing _start
to appear here ensures that the
linker will build a final executable
with the reset vector properly ini-
tialized.

Most of the vectors in this table
refer to a function called
ISR_Empty(). This is a dummy
function that consists of a RTI
(return from interrupt) instruction.
Any function you include in the vec-
tors table must be defined as an
interrupt handler. You can see how

(Listing 6) and isr.h (Listing 7).

The file isr.c shows you how to
declare an interrupt handler in GNU
C, a technique you will need to use
extensively in robotics code. The
function ISR_Empty() is just a stub
routine, an empty function that
ends with an RTI instruction. When
you need to write more sophisticat-
ed interrupt handlers, declare your
function as | have declared
ISR_Empty(). Then, edit the table
in vectors.c to insert the name of
your interrupt handler into the
appropriate vector location. The
linker will create the vector table
with the address of your function
properly placed.

Build and load

To build the blinky program,
you must invoke the make utility
from a DOS command prompt,
batch file, or Windows shortcut
icon. Change your working directo-
ry to be your C source directory —
such as c:\projects\gcc_play — and
enter the following command line:

make -f blinky.mak

After you have successfully
compiled blinky.c and the support
files, you will be left with a file
named blinky.s19. This file con-
tains the Motorola S19 records that
make up your program's exe-
cutable. How you get this S19 file
into your target 68hcl12 machine
will vary. Some boards include a
background debug mode (BDM)
connector and associated software,
while others — like the Adapt912
board | used — rely on a PC serial
port and a comm program like
Hyperterminal.

copied your executable into flash,

board and watch the LED blink.
With a stock 16-MHz crystal, you
should see the LED blink on and off
several times per second. The GCC
compiler can generate fairly tight
code, and it will only take a split
second for the 68hcl2 to run
through the 65,000+ iterations in
the blinking delay loop in main().

That's a wrap

| know this can all look a bit
intimidating, especially if you are
used to the simplicity of SBasic.
But remember that many of these
files won't change for other pro-
| jects, and I've worked to make the
i ones that do need to change —

such as blinky.mak — as easy to
edit as possible.

Note also that what you see
here is not the way to build C pro-
1 grams with the GNU tools, it is a
| way. Others who use the GNU tools
\ will use different techniques, and
| will have good reasons for doing so.
You can learn by looking at other

68HC11 & 68HC12
Microcontroller Modules!

people's projects, and at the exam-
ple files included in the GCC toolset
you downloaded. Plus, the web
offers a treasure trove of examples
and documentation for your GCC
projects.

The porting of the GNU C com-
piler to the 68hc11 and 68hc12 was
done in large part by Stéphane
Carrez of France. His work and the
efforts of the Free Software
Foundation, which distributes the
compiler and utilities, have given
the 68hc12 community access to a
powerful toolset for program devel-
opment.

Look on this move to C as the
start of the next phase in your
robotics hobby. Whether you use
the 68hc11, 68hc12, or an unrelat-
ed device, C gives you an excellent
tool for creating robot code. If you
don't yet know how to write C pro-
grams, take the time to teach your-
self, using one of the popular books
available. Using C may be the most
important move you make in your
efforts to build a better 'bot. NV

Unique design-- just plug them right into your solderless breadboard!

| MicnoSIamgl ™

e tiny 1-inch x 1.4-inch 6

MicroGore-11"

e compact 2-inch x 2-inch 68HC11 module from $68

Adspi-11" Family

® 68HC11 modules with lots of I/0 lines from $63

® stepper motor driver
® voice record/playback
® LCD/keypad/PC keyboard
® data acquisition ® DAC

® CAN e ethernet ® more!

C11 module from $49

AdspiX12™ Family

® based on 68HC812A4
e from $79

Adapi?12™ Family

e choice of B32, D60, DG128
® from $99

MiceoBOMYI1Z™

® lowest-cost BDM pod!
e only $79!

Toll-free: 1-877-963-8996

Technologlcal
Phone: (416) 963-8996 == =—=""F.\: (416) 963.9179

VisasMasterCard
DiscoversAmex

\
‘ When you have successfully
\

| did this by examining the files isr.c you should be able to reset the

\ = Y
weedte,
\A/ GEd er 2 DATAé RS'232
Technologies & sSHEets 3 Stackable
1710-B Brighton Cove, Ft Walton Beach, FL 32547 850-863-5723

igital I/0 Module - 14 |/O channels individually configured for input or output. Turn
off relays. Sense switch transitions, button presses and 4x4 matrix decoding using
auto debounce and typematic repeat with adjustable delay. One-shot pulse output. $59

Analog Input Module - 8 single-ended or 4 differential inputs. Self-calibrated, 12-bit
ADC, reads voltages from 0 to 4095 mV. High & Low alarm trip-points for each input. $69

Analog Output Module - 4 outputs that span -10 to +10 volts using 12-bit DAC. Built-in
ramp generator, software calibrated, user selectable POR defaults for each channel. $89

Stepper Motor Driver - Directly drives a unipolar stepper motor rated up to

30VDC 2A. Self-generated S-curve accel/decel profiles provide
smooth start and stop motion. Software programmable ramp-rate,
velocity and idle current. Single-phase, dual phase, & half-step
drive modes. 24-bit absolute motor position counter. $69

Pulse Counter/Timer - Read frequency from
0.50000 Hz to 1,500,000 Hz using floating
decimal point and 5-digit resolution
throughout range. Measure period,
RPM, duty cycle, pulse length, the
velocity of a projectile using a pair of
trip wires. 24-bit pulse count
accumulator for event counting.  $79

Solid State Relay Module - 5 opto
isolated relays can be wired directly to
existing low-current buttons and switches
to provide software control of their
operation. Built-in event sequencer. $@

end-to-end .
Stack 32 modules on
Qhe same RS-232 cable.

B www.technologicalarts.com

(C2 Robotics)

A design and fabrication

studio specializing in FEA,
motion analysis, custom robotic
platforms and rapid mechamcal

prototyping.

If you need a job done
quickly at an affordable price,
please contact:
info@coolrobots.com

www.c2robotics.com
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ALL OR WRITE
FOR OUR

FREE

64 PAGE CATALOG!
(800) 445-3201

CALL TOLL-FREE
(800) 292-7711 Orders

C&S SALES

Secure On-line Ordering @ cs-sales.com

Only
Se Habla Espaiiol

| Digital Multimeters | | Capacitance Meter |

Deluxe Soldering Stations |

Elenco Model M-1740 | Elenco Model LCR-1810 | Elenco Model LCM-1950 Elenco SL-5 Series

Electronically controlled, ideal for professionals, students, and

Elenco Model CM-1555

e hobbyists. Available in kit form or assembled.
519, *89.%|| 65 529,55 | ™ psLow e
- = : 80 L]
: « Cap.0.1pF to 204F | § « Large 1°3 Works w/ any $ 95
11 Functions: + Inductance 1uH to LCD ’ iron! Turn any
« Freq. to 20MHz 20H « Autoranging Freq TiNG L
+ Cap. to 204F * Resistance 0.010 10 4MHz soldering iron Features:

to 2,000MQ
+ Temperature -20°C
to 750°C
+ DC Volts 0 - 20V
* Freq. up to 15MHz
+ Diode/Audible

+ AC/DC Voltage
+ AC/DC Current
« Beeper

+ Diode Test

« Transistor Test

* Meets UL-1244
safety specs.

into a variable
iron.

* Cushion Grip Handle
Soldering Iron (optional) with
Grounded Tip for Soldering
Static-Sensitive Devices.
Easily Replaceable. Uses

—mE\
- |@e @\) Long-Life, Plated Conical Tip

Discounts e L * Heavy Steel, Non-Slip Base.

Available ¢ Iron"Holder Funnel -

Reversible, left or right side.
¥ =.8ponge Pad

ontinuity Test

« Signal Output
Function
3 1/2 Digit Display

Test Equipment

Elenco Four Functions in One Instrument
Model MX-9300B

450

* Steel Jray for Sponge Pad.
Elenco Handheld

Universal Counter
1MHz - 2.8GHz
Model F-2800

*99

Sensitivity:
*<1.5mV @ 100MHz

Elenco Quad Power Supply
Model XP-581

4 Fully Regulated Power Supplies in 1 Unit

575

4 DC Voltages: 3 fixed; +5V @ 3A, +12V @ 1A,
1 variable; 2.5 - 20V @ 2A « Fully Regulated
& Short Protected » Voltage & Current Meters «
All Metal Case

Ordering Information:
Features:

* One instrument with four test
and measuring systems
- 1.8GHz Frequency
Counter

Model SL-5 - No iron.
(Kit SL-5K)

$99 95
$97 95

Weller® Low Cost Soldering Iron

K 4 - 'L
- 2MHz Sweep Function
Generator

Model SL-5-40 -
(Kit SL-5K-40)

Includes 40W UL iron.

- Digital Multimeter
- Digital Triple Power

Elenco Power Suppl
Supply SZenV G e Model WLC100
Elenco Multi-Network Cable Tester * <5mV @ 1GHz

* Variable power control
Model TCT-255 produces 5-40 watts.

This tester is a convenient instrument for testing

different RJ-11 and RJ-45 connectors and coax

cables. Cables can be tested before and after they

are installed

*<100mV @ 2.4GHz

Features 10 digit display, 16 segment and

« |deal for hobbyists, DIYers
RF signal strength bargraph

and students.

y °75

Includes antenna, NiCad battery, and AC | * 0-30VDC @ 3A Output

adapter « 3A Fused Current Protection « Complete with 40W iron.
« Pair Identification (straight or reverse) « Current Limiting Short Protection
+ Open or Short Testing C-2800 Case w/ Belt Clip............. $14.95 | . 0250 Output Impedance

+ Low Battery Indicator

* Auto Power-Off Function (30 s.)
Soft Vinyl Zippered Case (Model C-90) included!

TCT-255K - Multi-Network Cable Tester Kit - $39.95

20MHz Sweep / Function Generator
with Frequency Counter Model 4040A

* 0.2Hz to 20MHz
* AM & FM Modulation
* Burst Operation

B0 e P08

« External Frequency Counter i
to 30MHz L ded A

* Linear and Log Sweep

10MHz Model 4017A $325 $44 5

5MHz Model 4011A $259

2MHz Model 4010A $225 [EEEEERT

Elenco RF Generator
with Counter (100kHz - 150MHz)
Model SG-9500

5235

Features internal AM mod. of 1kHz, RF
output 100MV - 35MHz. Audio output 1kHz @
1V RMS.

Elenco 3MHz Sweep Function
Generator w/ built-in 60MHz
Frequency Counter
Model GF-8046

and sine waveforms,

CMOS pulse. 31 99 95

GF-8025 - Without Counter $139.95

ates square, triangle,
TTL,

SG-9000 (analog, w/o counter) $135

— 3335

Elenco Oscilloscopes
Free Dust Cover and x1, x2 Probes
2 year Warranty

S-1330 25MHz Delayed Sweep  $439
S$-1340 40MHz Dual Trace $475
S-1345 40MHz Delayed Sweep  $569
S-1360 60MHz Delayed Sweep $725
$1390 100MHz Delayed Sweep ~ $895

DIGITAL SCOPE SUPER SPECIALS
DS-203 20MHz/10Ms/s Analog/Digital $695
DS-303  40MHz/20Ms/s Analog/Digital $850
DS-603 60MH2/20Ms/s Analog/Digital $950

05 25MHZ

S-13

[Elenco Educational Kits|

|
| Electronic Science Lab |

Elenco Snap Circuits™

SC-300 - 300 experiments

SC-100 -

~
Elenco’s new Snap Circuits™ make learning electronics a “snap”. Just follow the colorful pictures in out
manual and build over 300 projects, such as AM radios, burglar alarms, flash lights, doorbells, and
much more. You can even play electronic games with your friends. All parts are mounted on plastic
modules and snap together with ease. Enjoy hours of educational fun while learning about electronics.

You can even create your own experiments! No tools required

Guaranteed Lowest Prices

UPS SHIPPING: 48 STATES 5% (Minimum $5.00)
OTHERS CALL FOR DETAILS

IL Residents add 8.25% Sales Tax

SEE US ON THE WEB
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100 experiments

Model MX-901SW
Short Wave Radio Kit

Model AM-780K
Two IC Radio Kit

*49.95

Model AK-700

Model RCC-7K

Pulse/Tone Radio Control Car Kit

hool Project

4.

AK-870 (non-soldering) - $27.95

+29.95

|

C&S SALES,

Model M-1006K

« 18 Ranges

Model K4001
7W Amplifier

$1 2.95

DMM Kit

1/2 Digit LCD
To

S1 8‘.95

INC

150 W. CARPENTER AVENUE

WHEELING
FAX:

, IL 60090
(847) 541-9904 (847) 541-0710
http://www.cs-

sales.com

Circle #35 on the Reader Service Card.

Maxitronix 500-in-1 Electronic Project Lab Model MX-909

Everything you need to build 500 exciting electronic projects:

*Learn the basics of electronics. 500 -
different electronic experiments, special
lighting effects, radio transmitter and
receivers, sound effects, cool games and
MORE!

* Includes built-in breadboard and an LCD.

* Explore amplifiers, analog and digital }
circuits plus how to read schematic
diagrams.

* Includes 11 parts
« Lab-style manual included.
* Requires 6 “AA” batteries.

MX-908 - 300-in-1 Lab  $59.95

MX-907 - 200-in-1 Lab ~ $44.95 $
MX-906 - 130-in-1 Lab ~ $29.95 1 49
EP-50 - 50-in-1 Lab $18.95

15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE




Classifieds

SATELLITE TV. Complete selection of C
& Ku band equipment, WWW.DAVES
WEBSHOP.COM

2.4GHz ATV — 8 channel TRANS-
MITTERS AND RECEIVERS. 35mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
1/4 wave rubber duck antenna. Standard fre-
quencies are: 2398, 2405, 2412, 2416, 2420,
2428, 2435, 2442 MHz. Custom frequencies
are available. See ad in this section for power
amplifier. $79/each for transmitter.
$79/each for receiver. EzZATV. Visit
our web-site for dealers or order on-line at
www.4atv.com

- e b
1.2GHz ATV — 8 channel TRANS-
MITTERS and RECEIVERS. 75mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
1/4 wave rubber duck antenna. Standard fre-
quencies are: 1250, 1255, 1260, 1265, 1270,
1275, 1280, 1290 MHz. Custom frequencies
are available. $79/each for transmit-
ter. $79/each for receiver. EzATV.
Visit our web-site for dealers or order on-
line at www.4atv.com

2.4GHz POWER amplifier with power
supply. 10-40 mW input, | (one) watt output
with in-line SMA connectors and built-in
heat sink. Approx. 2” x 2” x 5/8” size.
Frequency range 2.3GHz-2.5GHz.
$189/each. Compatible with all ATV prod-
uct lines. See our website for more info on
accessories and transmitter and receiver
modules. EzATV. Visit our web-site for deal-
ers or order on-line at www.4atv.com

SUPER HIGH GAIN |4 dbi flat antenna
with N or SMA connector tuned for 2.3-2.5
GHz. Use with 2.4GHz ATV 8 channel trans-
mitter or receiver. $179/ea. SPECIAL
PRICE. EzATV.Visit our web-site for dealers
or order on-line at www.4atv.com

WANTED: ROCKWELL-Collins HF-80
equipment, 851S-1, 237B-3 log periodic,
Collins literature. Jim Stitzinger 661-259-
2011, 661-259-3830 (fax), jstitz@pacbell.net

ICOM F-11 16ch VHF 5W business
band handhelds with rapid desktop chargers,
2-tone decode, scan, PL/DPL only $269.99.
Call 1-800-977-0448 or order online
http://www.nsiradio.com/

VACUUM TUBES

WANTED

WANTED TO buy: COMPLETE *vacuum
tube collections, ANY quantity.Will buy new,
new w/o boxes, and used. We buy all types
and will not cherry pick your collection. Will
travel to inspect and pick up large hoards.
Paul, Sound lIdeas, 3215 NW [3th Street,
Gainesville, FL 32601. (pwb@soundid
easstereo.com, please list “tubes” in the note
line of your email), 352-371-1791 FAX #l,
352-336-6821 FAX #2, 352-378-0192 (10
am-7 pm EST M-F, 10 am-5 pm Sat).

BATTERIES/

CHARGERS

SONEIL CHARGERS. Newest technolo-
gy, constant current, switching chargers.
Individual chargers at wholesale prices from
authorized distributor. Guaranteed lowest
prices. 570-735-5053 or http://www.Diver
seElectronicServices.com/soneil_charg
ers.htm for prices and info.

POWERING YOUR PORTABLE
WORLD. All batteries for all types of
equipment. Tel: 603-548-0125. Web:
www.criticalbattery.com

BATTERIES - HAWKER. Used sealed
lead acid 15/30/40/100 amp hour 12V.
$1 per amp hour plus shipping.
Excellent condition, guaranteed.
nick@nreuss.grapevine.net 913-849-3534.

CcB —
SCANNERS

CB MODIFICATIONS!

Freq-
uencies, books, kits, high-perfor-
mance accessories, plans, repairs,

amplifiers, [10-meter conver-
sions. The best since 1976!
Catalog $3. CBCI, Box 30655NV,
Tucson, AZ 85751.
www.cbcintl.com

COMPUTER

HARDWARE

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. We buy, sell, and trade. KEY=
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

DATA ACQUISITION: This very com-
pact and low-cost kit will allow virtually any
PC to be used for quick and easy data acqui-
sition and control. It connects to any stan-
dard parallel printer port,and despite its tiny
size provides eight analog inputs, four digital
inputs, and four digital outputs.
www.electronickits.com

BEST PRICES, GigaHz Systems $349.
Pentium |l Systems $199. Motherboards with
CPU 1,100 MHz $125. Custom configured
systems, modems $15, multimedia kits,
scanners, monitors, cases, $20, hard drives
sizes to 180 Gigabytes. 540 Megabyte $15.
VISA/MasterCard. 714-778-0450. Email
cci@surfside.net

PLAYETATION B
wlehip,

PLAYSTATION 2 mod-chip
allows you to play backup
COPY of CD’'s or DVD's and PSX
CD's! Plugs into PlayStation! Make copies
on your PC! Resellers welcome. Credit
card, money orders, www.saveware.com,
TOLL FREE 1-877-882-0431.

U
s

e T
VGA TO COMPOSITE (NTSC) VIDEO
CONVERTER — ULT-2000. Handheld.
Powered from keyboard with S-video and
RGB outputs, too. 3:| zoom control with
many extras. $99/ea. Matco, Inc,
Schaumburg, 1L 1-800-719-9605,
sales@matco.com or visit/order on-line at
Www.matco.com

COMPUTER SYSTEMS wholesale
to the public! K62-500MHz
$289! 950MHz AMD Duran
$339, 40 Gigabyte 7200 RPM hard drive,
52X CD-ROM drive, 1.44 floppy drive,
128MB memory, 64MB video, 4 USB,
network card, 56K modem/voice/fax,
sound, speakers, keyboard, mouse, pro-
grams, | year warranty! |200MHz system
w/DVD $399! 1700MHz Athlon XP
w/DVD & 256MB memory $499! Credit
card, money orders, www.saveware.com,
TOLL FREE 1-877-882-0431.

S N— .“:.'Vg” r

1200MHz AMD Duran CPU
and motherboard combo deal
$149. Perfect upgrade also includes fan,
64MB video, 4 USB, network card, 56K
modem/voice/fax, sound, drivers, pro-
grams, | year warranty! Credit card,
money orders, www.saveware.com, TOLL
FREE 1-877-882-0431.

SAVE MONEY, wholesale pricing, cables,
connectors, accessories for computers, net-
works, audio, video, and telecommunications.
www.RogersSystems.com or [-800-366-
0579.

COMPUTER

SOFTWARE

KEYSTROKE LOGGER: This new soft-
ware hides in the background on your com-
puter allowing you to view what other peo-
ple have been doing on the installed com-
puter. Great for monitoring the children or
the wife. www.spousewatcher.com

FREE!!! CD-ROM and software disk cat-
alog. MOM ‘N’ POP’S SOFTWARE, PO
Box 15003-N, Springhill, FL 34609-0111.
WWW.momnpopsware.com

= ™ Joa| o fou|w]
T o 01

[

i
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WWW.SCHEMATICA.COM FOR pro-
fessional freeware and shareware.Active and

passive filter design, 555 designer, linear sim-
ulators.

WANTED MICROSOFT: Windows,
Office, Server software. Complete sealed
packages, or manuals, or CDs only. 914-738-
6830.

COMPUTER

EQUIPMENT
WANTED

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-745-2322).

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list.VWe buy, sell, and trade. KEY=
WAYS, INC, 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

BUYING SCRAP PC motherboards and
plug in cards; paying $0.50 per pound. 386 &
486 CPUs (chips only) $12 per pound.
Pentium CPUs, $4.50 per pound. Cables,
$0.15 per pound. New Jersey Tpk, exit #9,
(New Brunswick). Other stuff, call Lee @
732-651-9700.We pay cash or PayPal.

TEST

EQUIPMENT

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. Ve buy, sell, and trade. KEY=
WAYS, INC, 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

A-COMM ELECTRONICS: we buy and
sell test equipment. http://www.a-comm.com
11891 E. 33rd Avenue, Aurora, CO 80010.
Tel: 303-341-2283, fax 303-341-2293.
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POCKET TESTBENCH, inexpensive
RS-232 virtual instrument, with oscilloscope,
logic analyzer, counter, and generator modes.
New WST-100. www.oricomtech.com

CHECK OUR growing line of audio test
instruments: data sheets, user guides, soft-
ware. TDL Technology, Inc.,
www.zianet.com/tdl.

GIANT DIRECTORY ONLINE: Over
500 dealers in used test equipment, used
semiconductor production equipment, sur-
plus lasers, optics, vacuum equipment, etc.
Test equipment auction and rental sites, US
and foreign dealers, manual dealers, too!
No registration or cookies.
www.big-list.com

MODEL 321 quickly and accurately mea-
sures virtually any type of cable, pinpoints
breaks. No need to know manufacturer’s
specifications, or NVP. For further informa-
tion write or fax: CABLE DYNAMICS,
PO BOX 34594, Phoenix, AZ 85067, tel/fax
623-931-6262.

USED TEST equipment sale specials.
Equipment on sale. Check our web page to
see what equipment we are offering at our
lowest prices! www.calibration.com
Instrument Repair & Rental Labs, Inc., 1-888-
573-5468. Colorado 303-469-5335. Mail to
sales@testequip.com

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates. We buy, sell and trade
all makes of test equipment. Visa and
MasterCard accepted. Check out our inven-
tory and specials at WWW.FEITEK.COM
2752 Walton Road, St. Louis, MO 631 14,3 14-
423-1770.

HP 8920A/B service monitors from
$2,900; spectrum analyzers; signal genera-
tors; cellular test sets for CDMA, TDMA &
GSM, and more. Ph 716-763-9104;
www.amtronix.com

SECURITY

ALARMLAND.COM SECURITY
devices for professionals. Motion detectors,
panels, contacts, CCTV, and more. Fax your
order to 732-840-1390.

SURVEILLANCE-COUNTERSUR-
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.

KEYSTROKE LOGGER: This tiny piece
of hardware installs between your keyboard
wire and computer in seconds. Then it logs
all keystrokes, which you can view at your
convenience. www.spousewatcher.com

LOW-COST video cameras for home,
hobby, robotics, nanny monitoring.
www.helltek.com

HI-TECH SECURITY: Electronics, com-
puters, internet, financial, energy, phone,
communications, surveillance, privacy, poly-
graphs, physical survival, electronic harass-
ment, stealth technology, vehicles, occupa-
tion, many more! CONSUMERTRON-
ICS. www.tsc-global.com Catalog $3:
PO 23097, Albuquerque, NM 87192.

SECURITY DISTRIBUTORS needed
for our complete line of products. See our
product features in the center color spread
on page 43. www.matco.com and
call 1-800-719-9605.

HI-TECH SPECIAL PROJECTS
SECURITY HARDWARE, CON-
SULTING: Numerous building, vehicle, per-
sonal, communications security devices, sys-

tems, technologies, countermeasures.
LONE STAR CONSULTING,
INC. Catalog online:

www.lonestartek.net, 915-474-0334.

Lesn

#6800y

- WY
HIGH RESOLUTION 64X Color
Zoom Camera. 470 TVL, onscreen pro-
gramming, RS232C/RS485 remote operation
and programming, video motion detection,
64x zoom, tracking autofocus, BNC, and
SVIDEO outputs, 12VDC. Limited quantity.
$249/each. Warranty sales@invidea.com,
www.invidea.com. Cortera LC, voice/fax
602-325-9215.

2.4GHz WIRELESS transmitter
Jreceiver kit. ASK-2008-TR, 8 fre-
quencies uP controlled 2.300 to 2.481 MHz,
video NTSC/PAL with 2 channels of audio
for development testing. 12VDC/100 mA for
both transmitter and receiver. Includes 2
rubber duck antennas. $125. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www.matco.com

9 VOLT IR sensitive B/W high res
430 TVL camera with optional black
low-profile swivel adjustable enclosure. Pin
hole or Std. lens type. 6, 8, and 12mm lens
are available. 1/3” CCD, 3.6mm/F2.0 lens
included; works from 7.5=13 VDC, highest
voltage range in market. 0.08 lux, 1.27" x
1.27” x 0.5”D pinhole or |” deep standard.
$49 each. Enclosure: $8; optional lens:
$18. Dealers welcome. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
Wwww.matco.com

40 DAYS and 40 NIGHTS
RECORDER:.Time lapse, with remote, can
be activated by either contact closure or
continuous duty operation with standard T-
120 tape. ES-8960 at $339. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
Www.matco.com

WEATHER RESISTANT OUTDOOR
CAMERAS. WR-700 type, high impact
tempered glass with stand. Black & white
(430 lines), or color (420+ lines) available.
Standard 3.6mm lenses with optional lenses
of 6, 8 and 12 mm at $20 extra. B/[W
$119/each. Color $179/each. Small
compact size with sun shield. Matco, Inc.,
Schaumburg, > 1-800-719-9605,
sales@matco.com or visit/order on-line at
Wwww.matco.com

SEE THE NEW MATCO PRODUCT
FEATURES AND PRICES in the color
center spread on page 43.

5 AND 5.5” LCD high definition
color monitors wjstereo. 960 x 240
pixels w/brightness and tint controls.
Attractive enclosure with built-in speaker.
Great for security or general purpose use.
Both models have a small compact foot-
print, with an ultra-bright display, RCA inputs
NTSC or PAL. Special price with regulated
power $249Jeach. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www.matco.com

——

AS-1004 WIRELESS 2.4GHz, FCC
approved. 24GHz transmitter & receiver
with audio! Capable handling total of 4 wire-
less cameras, range: >300'. Built-in camera,
400 TV line. Reduced price!
$179/system. Additional cameras,
$110/ea. Matco, Inc., Schaumburg, IL, |-
800-719-9605,  sales@matco.com  or
visit/order on-line at www.matco.com

16 CHANNEL MULTIPLEXER
MUX-1600. Display 4, 8, and 16 video
outputs directly on aTV or security monitor.
This is the only device which allows full
screen display of video onVCR playback (see
40 days and 40 nights recorder). Plenty of
options including tilting, zoom, individual gain
adjustments, etc. Reduced price! $799/
each. Special 4 channel version,
MUX-400, $429/each. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
Www.matco.com

LAW ENFORCEMENT, 2.4 GHz
wireless cell camera system with
receiver; $429 with low-lux 5 volt
Panasonic camera and detachable antenna.
Omni-directional pattern; 4 hour run time;
over-night charger included. Various RF
power options available. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order
on-line at www.matco.com

14>’ B/W high resolution SECURI-
TY MONITOR. A standard 2" monitor
is just too small for most applications.
Attractive dark gray enclosure with audio
and built-in speaker. 75 ohm termination
switch for balancing with all types of CCD
board cameras and other video inputs.
$139/each. Matco, Inc., Schaumburg, IL, |-
800-719-9605,  sales@matco.com  or
visit/order on-line at www.matco.com

14” COLOR — high resolution
SECURITY MONITOR w/4 channel
switcher. High impact enclosure with
modern front panel 4 channel video and
audio switcher. High quality speaker built-in.
Components purchased separately would
exceed $500. Price slashed to $249/each.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www.matco.com

QUAD PROCESSOR works with
VGA monitor, QVS-104-CV. NTSC
inputs, composite outputs as well as output
for direct connection to VGA monitor. Saves
cost of expensive high-grade security moni-
tor, $269. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com or
visit/order on-line at www.matco.com

§

4 PORT video capture card with
remote internet access, DVRC-4;
$339. Remotely view any 4 NTSC video
cameras over your internet connection.
Sophisticated motion sensing option allows
camera to be activated by motion or time.
500 MHz or higher; 98/2000/XP, NT com-
patible. Installation time under 10 minutes.
16 channel unit is also available, bundled with
PC.Matco, Inc, Schaumburg, IL, 1-
800-719-9605, sales@matco.com
or visit/order on-line at
www.matco.com

CAMERA DISTRIBUTION Box,
XF-250-DC/XF-250-AC. Connect
your cameras directly to power source with
screw terminals or plug in using a 2.1 mm
connector. Special price: $59 (DC
version) and $49 (AC version).Can
use pre-molded 50 foot video/power
cable A-402-CA $15. Matco, Inc,
Schaumburg, IL 1-800-719-9605,
sales@matco.com or visit/order on-line at
WWW. matco.com

INFRARED CAMERA for under-
water or all-weather use, AX-808
(B/W) or AX-808-C (color). Designed for
lake water to depths of 85 feet. Enclosed
LEDs illuminates up to a distance of 20 feet.
12 volt operation. Color $149, BJ/W
$99. Matco, Inc., Schaumburg, IL, [-800-719-
9605, sales@matco.com or visit/order on-
line at www.matco.com
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FIELD STRENGTH

BUG DETECTOR

HIGHLY SENSITIVE

Detects 2.4 GHz bugs at 40+ feet.

A

» Quick, effective sweeps of offices, homes, restrooms.
> Logarithmic mode - to home-in on the transitter.

» Switched Silent Vibrator - discreet surveillance detection.
» Fixed Internal Antennas - No adjustments required.

IDEAL FOR WIRELESS INSTALLATIONS

» Choosing Optimal Installation Sites - Video and Audio
$89.00 » Plotting radiation patterns - (in LOG mode).

(+$7.00 S&H) > Detecting HOT & COLD RF spots.

» Tuning-up microwatt to millwatt transmitters & antennas.

X » Computer wireless and network installations (802.11b)

» Measures baseline RF levels before installation.

A batteries.

Alan Broadband Co., INC.  w ZAPCHECKER.com  (650) 369-9627
93 Arch Street ABCom@prodigynet _ (888) 369-9627
Redwood City, CA 94062 Fax: (650) 369-3788

COLOR & B/W board cameras
w/cases, BX-120-LC (350 lines color) $89;
BX-125-LC (380 lines color) $99, sub-minia-
ture BX-123-AU (420 lines B/W with audio)
$69. Matco, Inc., Schaumburg, IL, 1-800-719-
9605, sales@matco.com or visit/order on-
line at www.matco.com

WIRELESS COLOR rechargeable
2.4GHz system, ASK-7003-TR. 150 foot
range. Includes camera/transmitter, receiver
and built-in battery pack with charging sys-
tems. Range 150 feet. High volume sell-
er! $159. Matco, Inc., Schaumburg, IL, I-
800-719-9605,  sales@matco.com  or
visit/order on-line at www.matco.com

=@

KX-880 AND KX-880-C. WITH SPE-
CIAL sun shield and weatherproof/water-
proof design with swivel bracket. Standard
3.6 mm lens.Will work with Matco Scanning
Motor. 420 TVL B/W, $89/each. Color
350 TVL, $129/each. Matco, Inc,
Schaumburg, IL P:1-800-719-9605,

sales@matco.com or visit/order on-line at
Www.matco.com

12 VOLT mobile 960 hour time
lapse with audio, MS-6960 12 vdc/1000
mA operation with remote control and cig-
arette adapter connector. $349. Shock-
mounted optional case available for portable
operation. Matco, Inc,, Schaumburg,
IL, 1-800-719-9605, sales@mat
co.com or visit/order on-line at
www.matco.com

SATELLITE

EQUIPMENT

SATELLITE REPORT: Find all the latest
in satellite descrambling in this 54-page
report. Lists all the cheapest and reliable
sources for hacked cards and equipment.
www.electronickits.com

SATELLITE TV. Complete selection of C
& Ku band equipment, WWW.DAVES
WEBSHOP.COM

WHOLESALE PRICING. Call, fax, or
email for free catalog of over 1,600 items
from satellites, cable, security, telephone wire
and connectors. Quality pricing, fast shipping
& great discount pricing.Your accessory con-
nection. Call SkyMarketing @ |-866-637-
4965 or 219-489-7525. Fax: 219-489-2285.
Email: skymark@fwi.com or visit us on the
website at www.skymarktech.com

FREE SATELLITE TV Buyer’s Guide. Low
prices on big dish systems, upgrades and
parts. Upgrade to digital with new 4DTV
receiver or sidecar. Best prices on little dish
systems, too. Backed by Skyvision’s technical
expertise, YOU CAN do it yourself!
www.skyvision.com Call 1-800-334-
6455.

SATELLITE UNUSUAL, free to air
explained, preprogrammed receivers, parts,
low prices, full line satellite.
http://www.mpeg2fta.com

LEARN HOW TO PROGRAM
SATELLITE TV ACCESS CARDS.
Send $24.95 for information packet to: KDV,
PO Box 253, Buffalo, MN 55313.

MILITARY
SURPLUS

ELECTRONICS

GRAPHITE-HIGH density, slabs, blocks,
plates, pieces. Used for fuel cells, motor
bushings, melting metals, crucibles, rocketry,
science projects, electronics. Big 15 pound
box assorted, only $99 shipped. Jim Sciuto,
Box 128, Methuen, MA 01844 or 603-645-
4772 or see photo at USMintquarters.com

AUDIO — VIDEO

— LASERS

PRO AUDIO & video gear, all types of
tubes, components, and unusual collectibles
at WWW.bibbtek.com Call Tom @ 856-222-
0636, fax to 856-222-0638 for printed list.
Credit cards welcome.

SAVE MONEY, wholesale pricing, cables,
connectors, accessories for computers, net-
works, audio, video, and telecommunications.
www.RogersSystems.com or |-800-366-
0579.

SYNC-A-LINK UNIVERSAL video
sync generators. Phone 918-479-6451,
Email: rlc@sstelco.com Syne=A-Link, PO
Box 4, Locust Grove, OK 74352.

STEREOSCOPER VR 3D generator.
918-479-6451, email: rlc@sstelco.com.
Sync-A-Link, PO Box 4, Locust Grove,
OK 74352 USA.

CABLE TV

CABLE TV CONVERTERS. Your com-
plete WHOLESALE outlet for bulk
orders. Original equipment SA, JERROLD,
Gl, PIONEER. Lowest prices GUARAN-
TEED!! No descramblers. Call now toll free:
1-866-SET-TOPI.

CABLE REPORT: This 50 page report
contains all the latest in how cable systems
have been compromised. Including cheap and
reliable sources for test chips and equip-
ment. www.electronickits.com

POSITIVE AND negative cable TV filters.
www.gofilters.com [-800-235-8080. Mike is
back, give us a call. We can help in all situa-
tions.

CATV. CABLE converters 125 channel
$45. SA 8600, SA 8580 converters $19.99.
Jerrold DPV 7212 $19.99. CFT 2014 $19.99.
Pioneer 6310 $22.99. Dealers call for more
info. 214-552-0078.

SAVE MONEY, wholesale pricing, cables,
connectors, accessories for computers, net-
works, audio, video, and telecommunications.
www.RogersSystems.com or [-800-366-
0579.

ABC WHOLESALERS, Inc. Importer &
distributors of the Multitech 4500 & 5000
series 125 channel new basic converter. Our
monthly unmodified specials in lots of 10
with new remote are Scientific Atlanta 8600
$25 ea., SA 8580 $19.95 ea., Jerrold BB 7312
$25 ea., Jerrold DPV 7212 $19.95 ea,, Jerrold
CFT 2014 & 2254, Pioneer 6310 $25 ea.
Large quantities please call for wholesale
dealers price. We have all models replace-
ment remotes. Se habla espanol. 1-800-510-
1924.

WHOLESALE CABLE TV CON-
VERTERS. New & refurbished, SA
8600 from $25,SA 8580 $20,facto-
ry refurbished CFT2200 $40,
Jerrold CFT2014, DPV, DPBB
boxes $27. We sell RAW-UNMODIFIED
converters, remotes, parts & accessories.
NO DESCRAMBLERS! CALL
L FREE 1-866-692-2253
www.cubetech.com

TELEPHONE/FAX

PHONE MANAGER: This unit looks
exactly like a Caller ID, except it records
time, date, and length of all outgoing calls.
www.spousewatcher.com

SAVE MONEY, wholesale pricing, cables,
connectors, accessories for computers, net-
works, audio, video, and telecommunications.
www.RogersSystems.com or [-800-366-
0579.

HI-TECH SECURITY, TECHNOLO-
GY BOOKS: Phones, cellphones, faxes,
pagers, voice mail, answering machines, PBX,
internet, communications, energy meters,
many more! CONSUMERTRONICS.
www.tsc-global.com Catalog $3: PO
23097, Albuquerque, NM 87192.

HI-TECH SPECIAL PROJECTS
TELEPHONE HARDWARE, CON-
SULTING: Phones, internet, communica-
tions, surveillance, security, remote inter-
faces, energy meter, much more! LONE
STAR CONSULTING, INC. Catalog
online: www.lonestartek.net, 915-
474-0334.

COMPONENTS

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, connectors, tanta-
lum capacitors, electronic test equipment &
most components. Hoffy Electronic Ent., E-
Mail: Hoffiel |65@aol.com 818-718-1165,
FAX 818-341-5506.

PCB PROTOTYPES FOR $26

http://www.olimex.com/pcb

FR-4, 0.062”, 1/10z copper, 6.3"x3.9”, double side,
plated thru holes, solder mask, component print,
production in 3-5 working days, made in Bulgaria,
no import tax to USA and Europe

PELTIER INFORMATION DIREC-
TORY ONLINE: Information site on
Peltier devices (thermoelectric
cooler/heater/generator modules). Tips,
manufacturer directory, surplus sources, etc.
Free. No registration. www.peltier-
info.com

ELECTRONIC COMPONENTS, kits,
test equipment, books, tools, and
supplies for hams, hobbyists, and busi-
nesses. Many hard-to-find items like variable
capacitors, vernier dials and drives, coil
forms, magnet wire, toroids, more.
www.oselectronics.com

MATCO WILL design, engineer, and
develop a 2.4GHz wireless 8 channel solu-
tion for your remote applications. FCC
approved. Matco, Inc., Schaumburg, IL |-800-
719-9605. E-Mail: nsales@matco.com Web
site www.matco.com

RF TRANSISTORS, TUBES, SILVER
MICA & METAL MICA CAPS,
DOOR KNOB CAPS. 25C2879,
25C2290, SD1446, MRF454, 2SC1969,
2SC2166, 2SB754, TA7222AP, 78L05, 78L08,
TA7222AP, MRF247, MRF317, SAV7, etc., 3-
500ZG, 4CX250B, 4CX1000A, 4CX15008,
3CX3000A7,572B,81 | A, see our catalog for
other products. Westgate |-800-213-4563.

SWITCH SUPERMARKET large vari-
ety toggle, rotary, LEDs bipolar 2 & 3 leads,
grain of wheat, free list. Fertik’s, 5249 “D” St.,
Philadelphia, PA 19120. Ph/fax 215-455-2121.

L I

SMT ADAPTERS. Snap-apart PCBs, pin
strips in many patterns. Soic, qfp, tssop, gsop,
sot, and more. Find your solution at
www.beldynsys.com

MICROCON-
TROLLERS

PIC & ATMEL PROGRAMMERS
from $15.95 and $29.95! Visit www.electron
ics|23.com for complete details. Amazon
Electronics, Inc. Toll free |-888-549-3749.

PIC, AVR and MS ]

DEVELOPMENT TOOLS

http://www.olimex.com/dev
PIC - PROGRAMMERS, ICD, PROTOTYPE BOARDS FOR 8, 18, 28 and 40
pin PICs, AVR - PROGRAMMERS, PROTOTYPE BOARDS FOR 8, 20, 28,

40 and ATMEGA AVRs, MSP430 - JTAG FLASH EMULATION TOOL,
PROGRAMMERS, PROTOTYPEBOARDS FORF1121, F123, F413and F149

PIC PROGRAMMERS: Several different
programmer kits that you can build yourself
all the most popular PIC and Atmel chips.
www.electronickits.com
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INEXPENSIVE 8031/51 and 8052
BASIC SBCs & PIC programmers for the
hobbyist/industry. Worldwide shipping.
www.HomeTechFLA.Com

PIC-BASED bot controller boards,
OOPic-compatible and 28-pin versions, new
multi-servo controllers,
www.oricomtech.com

ANTIQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-745-2322).

DEC EQUIPMENT WANTED!!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list.We buy, sell, and trade. KEY=
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

RADIO TUBES and phono. needles. 870-
347-2281.

WANTED: OBSOLETE computers &
electronics for ACP PC Museum. Contact
Dave at 714-558-8813. dcfree@aol.com

AVIATION

ELECTRONICS

KINGSLEY HOTSTAMP foil machines
for imprinting leather, etc., and electrical
wire marking. Manual or automatic machines
and type available. Call 760-749-0239.
bjnash@n2.net

PUBLICATIONS

ROBOTICS

ARobot KIT from Arrick Robotics uses
the BASIC Stamp Il. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. http://www.robotics.com/arobot

-
-
-
-
-
w
-
-
»
-
-
-
-
-

CONTROLLER CARD — From MrB
Control Systems, great for robot and home
automation projects. 16 or 32 1/O lines, pro-
grammable in BASIC, sinks 1.0 amp per line,
LED logic indicators, screw terminal connec-
tions. Selectable pull up/pull down resistor
locations for inputs/outputs. Option, one or
two 10 amp DPDT relays. Uses 16 or 32 bit
BASIC Stamp. 16 1/O lines = $175, 32 /O
lines = $315, add $25 for one relay, $50 for
two relays. Send check or money order (US
funds) to 606 Dolphin Road, Winter Springs,
FL 32708. Email mrbcontrolsystems
@yahoo.com.Allow two to three weeks for
delivery.

ROBOT KITS: Over 30 complete robot
kits from beginner to advanced at
www.electronickits.com

MOTOR CONTROLLERS: PWM 20A
to 50A, 12 to 36 volt models, from $40.
Easy RC: Control board accepts standard
RC pulses to control speed and direction of
motor controllers. RC weapons control
boards: | to 3 devices. Joystick inter-
face controllers. Soneil chargers: best
pricing available. Mention this ad for free
ground shipping. Info 570-735-5053,
www.DiverseElectronicServices.com email
carl@DiverseElectronicServices.com

ROBOT BOOKS.COM visit our web
site for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

ZAGROS ROBOTICS sells, high current
motor drivers, sonar units, optics, encoders,
processors,and much more. Find everything
you need to build your own robot! Zagros
Robotics, 314-768-1328, PO Box 460342, St.
Louis, MO 63146. info@zagrosrobotics.com
http://www.zagrosrobotics.com

BATTERIES - HAWKER. Used sealed
lead acid 15/30/40/100 amp hour [2V.
$1 per amp hour plus shipping.
Excellent condition, guaranteed.
nick@nreuss.grapevine.net 913-849-3534.

AFFORDABLE CNC. Servo systems.
Ideal for retrofitters and builders of milling
machines, plasma, waterijet, routers, or lasers.
Plug and Play PCl card supports standard
10V or PWM/sign type amplifiers and DC
brush motors with encoder feedback. Will
also run steppers to 3 million steps/sec.
Windows software accepts standard Gceode.
Features graphics, block-lookahead, feed
override, and smooth 3 axis contouring.
Complete systems or components available.
http://www.jraco.com

PLANS — KITS —

SCHEMATICS

ELECTRONIC KITS: Hundreds of elec-
tronic kits and projects. Where else except
www.electronickits.com

HI-TECH SURVIVAL.: Electronics, com-
puters, internet, energy, phones, medical,
financial, security, physical survival, electronic

harassment,  many more! CON-
SUMERTRONICS. www.tsc-glo
bal.com Catalog $3: PO 23097,

Albuquerque, NM 87192.

GENERATE STEREOSCOPIC 3D
video using cheap board cameras for robots,
R/C vehicles, telepresence and other pro-
jects. 50+ page booklet explains how
schematics, parts lists, drawings and photos.
Visit http://stereo-video.home.att.net

WELD ALUMINUM WITH
PROPANE! EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CAROLINA ST, TAY-
LORS, SC 29687. 1-800-547-WELD(9353)
FAX 864-244-6349. http://www.durafix.com

APOGEEKITS High quality electronic
kits. Detailed illustrated assembly instruc-
tions. 4 inch high digital clock, animated LED
bell display and FREE download plans make
unique holiday gifts! SECURE on-line order-
ing. <http://[www.apogeekits.com/>

DIGITAL TACHOMETER KIT: R
microcontrolled. As seen in the September
2002 "Poptronics" article. Info at Design
Specialties, 4444 County Hwy. 16, Delhi, NY
13753. www.dsgnspec.com

MISCELLANEOUS

ELECTRONICS FOR
SALE

2 AXIS SOLAR TRACKER PCB assembly
$73. Add your 12VDC source & drive sys-
tem to track the sun. Info:
http://members.shaw.ca/theanalogguy

LANE CHANGE wrn signal — first 3
flashes at twice the normal rate. $35 PPD
www.theanalogguy.com

Electronics Manufacturing
Technology, Inc.

T R

EMT
Bare PC Boards

T Design & Layout

£ Single, Double, & Multi-Layer

PC Board Assembly

Ee SMT & Thru-Hole

5 Final Assembly & Test
Product Engineering

“Prototype and Production”

10945 Reed Hartman Hwy., Suite 112
Cincinnati, Ohio 45242

(513)791-4000 Fax: (513)791-4408
sales@pcboardsinc.com

www.pcboardsinc.com

PORTABLE CARD SWIPER. Swipe
any card with this incredible tiny device and
the complete data on the magnetic stripe is
stored instantly in its memory. Stores over
100 swipes at one time. Powered by a small
camera battery. It can be use remotely on
any type of card with a magnetic stripe.
After the magnetic stripe information is
saved, you may download the information to
any computer or laptop. Applications: data
collection, trade shows attendance, confer-
ence attendance, classroom attendance and
many others.We have many different models
and magnetic stripe reader/writers. See our
web site: www.mobilecardread
ers.com Or write for free catalog. The
Information Center, PO Box 876, Hurst, TX
76053.817-589-7891.

RS485/422/232/TTL
ASC24T il $45
s [

» Converters
* Repeaters
« Fiber Optics

« Digital /O

* Multidrop RS232
* Custom Units

* Auto TX Enable

RS232 “Extension Cords”
Up to 115.2 Kbps, 4000 ft. ++
Large Multidrop Networks.
Isolated Units. Smart Units
Remote Relay “Extension Cords™

Call the RS485 Wizards at
(513) 874-4796

RE'S — R.E.Smith

www.rs485.com

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. Items available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated PVC,
SO-CORD, Mil-Spec wire, Building wire,
Welding cable, Battery cable, Telephone wire,
Shrink tubing, Cable ties, Connectors. Wire
cut & strip to specs. If interested, please call
1-800-626-7540, FAX: 714-563-8309.
Visa/MC/Amex. SEE US ON THE INTER-
NET: http://www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

HARD-TO-find parts: PTV screens, mod-
ules, chassis, flybacks, tuners, tubes, for all
brands. Manuals. 478-272-656 1. Scarborough
TV, 1422 Old River Road, East Dublin, GA
31027. scarboroughstv@pcnow.net

SURPLUS & REFURBISHED ELEC-
TRONIC EQUIPMENT including repair
and experimenter parts and accessories.
Many hard to find and one of a kind items:
audio, video, communications, computer,
security, telephone, and test equipment.
Service manuals, cables, cabinets, capacitors,
connectors, displays, ICs, LEDs, motors,
potentiometers, relays, resistors, switches,
transformers, transistors, vacuum tubes, and
much  more. SMC  ELECTRONICS
www.smcelectronics.com

Manufactured by, Electronics Manufacturing
Technology, Inc. (EMT)

Scrolling LED Signs

Wireless Keyboard

Includes Windows Software
Text and Graphics Display
Clock Functions & Scheduler
Real Time (ASCII) Mode
16,000 Character Memory
RS-232 & RS-485 Serial Ports
for multiple sign networking
High Intensity Wide Viewing Angle Color LED’s

10945 Reed Hartman Hwy., Suite 112
Cincinnati, Ohio 45242
(513)791-4000 Fax: (513)791-4408
sales@briteliteled.com

www.briteliteled.com
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THE SMALLEST R/C TRACKED VEHI-
CLE! At 4 inches in length. It can go wherev-
er you go! Plenty of torque and traction! The
miniature R/C tracked vehicle fits in the palm
of your hand. Excellent maneuverability.
Climbs on your desk! The BUILT-IN
INFRARED LASER TAG system allows you
to stage "laser" battles with your friends —
complete with sound effects and flashing
lights to keep score! $59.West Coast Blimps,
713 Cottonwood Dr, Ridgecrest, CA 93555.
www.indoorblimps.com
WCBIlimps@mchsi.com, 760-375-2108

MISCELLANEOUS

ELECTRONICS
WANTED

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company, 709B
Delair Road, Monroe Twp., NJ 0883 1. Phone:
609-395-1116, FAX 609-395-1117.

DEC EQUIPMENT WANTED!!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. We buy, sell,and trade. KEY=
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

WANTED: EXCESS ELECTRONIC
COMPONENTS, BOARD-LEVEL
COMPONENTS; MILITARY COM-
PONENTS; ICs, MEMORY, TRAN-
SISTORS, DIODES, CAPS, RELAYS,
ETC. CALL LPS 562-439-2453
FAX 562-439-0453.
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Classified Ad Instructions

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not
all caps) on a separate piece of paper. Spell out words when submitting
handwritten copy. Calculate the number of words and multiply it by the
appropriate rate (see RATE PER WORD section). Include any charges for
bold and/or CAPPED words, any artwork costs that would be applicable.
Choose the appropriate classification for your ad(s) to appear in (see below).
If no classification is indicated, it will be placed in Misc. Electronics or wher-
ever we deem most suitable. Enclose your name, address, phone number,
and Nuts & Volts account number from your mailing label (if available)
for identification purposes. Include full payment — CLASSIFIEDS RUN ON
A PRE-PAID BASIS ONLY — and mail your completed order to:
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 92879

RATE PER WORD
The ad rate for current PAID subscribers is 60¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

BOLD WORDS AND/OR CAPS

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD
CAPS are 20¢ extra per word. The first two words of each ad are bold
capped at no charge. Indicate bold words by underlining. Words normally
written in caps (e.g., IBM) and accepted abbreviations such as VAC or MHz
are NOT charged as all cap words. Use a two-letter abbreviation for states.
PHOTOS, DRAWINGS
A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed
in this area.

EMAILING/FAXING AD COPY
You may email or fax in ad copy or changes before the closing date (5:00pm
on the 1st) using MasterCard or Visa. Include credit card expiration date,
the name that appears on the card, a daytime phone number, and your Nuts
& Volts account number. Email ad(s) to classad@nutsvolts.com or fax to
909-371-3052. Ads without credit card information will not be listed as
received until payment is received in ful. WE DO NOT CALL, EMAIL, OR
FAX BACK VERIFICATION OR QUOTES OF EMAILED AND FAXED-IN
ADS. For verification of emailed or faxed-in ads, please call S09-371-8497.

DEADLINE
Prepaid ads received by 5:00pm on the closing date (1st of the month)
will appear in the following month'’s issue. Ads postmarked through the 1st,
but received after the closing date, will be placed in the next available issue.
No cancellations or changes after the 1st. Cancellations and changes must
be submitted in writing.

IMPORTANT INFORMATION

All classified ads are running copy only. No special positioning, centering, dot
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limit-
ed to electronically related items ONLY. All ads are subject to approval
by the publisher. We reserve the right to reject or edit any ad submitted.
We do not take ad copy or changes over the phone. We do not bill for clas-
sified ads. Repeat ads or ads run in multiple classifications within the same
issue are allowed. Paid subscribers may run ads at the 60¢ rate only
through their subscription expiration date. NO REFUNDS. Credit only. No
credit for typesetting errors will be issued unless you clearly print or type
your ad copy.

| Choose a category for your ad from these classifications.

10. Ham Gear

20. Batteries/Chargers

30. CB/Scanners

40. Music & Accessories

50. Computer Hardware

60. Computer Software

70. Computer Equipment Wanted
80.Test Equipment

130. Antique Electronics

135. Aviation Electronics

140. Publications

145. Robotics

148. CNC

150. Plans/Kits/Schematics

I55. Manuals/Schematics Wanted

85. Security

90. Satellite Equipment

95. Military Surplus Electronics
100. Audio/Video/Lasers

110. Cable TV

160. Misc. Electronics For Sale
170. Misc. Electronics Wanted
175. Online Services

180. Education

115. Telephone/Fax
190. Business Opportunities

120. Components

125. Microcontrollers 200. Repairs/Services

WANTED: TUBES & sockets. All kinds
and quantities. A/B carbon resistors. Sprague
black beauties/vit Q caps. Western Electric |
audio equipment & tubes. Contact Charlie
760-955-8279, fax 760-245-4760.
cdlske60@earthlink.net

ONLINE
SERVICES

ISA DIGITAL/ANALOG BOARD. |
Great for experimenters, designers, and stu-
dents. 27 digital 1/O lines. Eight 8-bit AD
inputs, one with mike preamp. Two 8-bit DA
outputs, one with audio power amp. Buffered
data, address and control lines, plus 3 spare
selects for expansion. Bare board only $20,
kits and assembled available. More informa- ‘
tion, a FREE tutorial and source code at
www.learn-c.com. |

BUSINESS

OPPORTUNITIES

AFFILIATES WANTED: If you have a
website you can earn a 10% commission for
every person that you refer to our site.
See complete details at
www.spousewatcher.com

REPAIRS —

SERVICES

(E)EPROM PROGRAMMING done
quickly and economically. One day turn
around typical. Simple copy $3 per device. |
Also prototyping, design, and consulting ser-
vices available. Call or send SASE to: Luzer
Electronics, 4023 North
Bayberry, Wichita, KS 67226.
316-687-2127, FAX 316-687- ‘
3103.

HI-TECH HARDWARE, CONSULT- |
ING, PLANS: Unique, original, made-to- ‘
\
|

order, special needs, controversial SPE=
CIAL PROJECTS, TECHNICAL
COACHING, WEBSITE DESIGNS.
Electronics, computers, internet, energy
meters, phones, radionics, security, physical
survival, electronic harassment. Design, cre-
ate, modify, repair, consult! LONE STAR |
CONSULTING, INC. Catalog online: |
www.lonestartek.net, 915-474-0334. |

GADGETS, GIZMOS, & WIDGETS ‘

TOO: Expert in prototype devices will help

your special project become reality. PCB and ‘
|

circuit design, debug, testing, fine pitch SMT
prototyping, test fixtures. Running
Protel99SE. Complete custom electronics
from weird art projects to formal R&D.
Special rates for start-ups and DIY'ers. |

On-line portfolio:
http://members.cox.net/sd_tech. Email:
sd_tech@cox.net

TECHNICAL SERVICES: |

Contractor/consultant for prototyping, pro- |
duction, documentation, mechanical draw-

ings and schematics. Orange/Riverside, CA. |
Email: tech@prfdevices.com

REVERSE ENGINEERING is our
name. Providing schematics the manufactur- ‘
ers won't let you have is our game. Call for ‘
info, or write for our R-E sheet, or check out
our web site. Bomarc Services, Box
I113, Casper, WY 82602. 307-234-3488.
bomarc.org

“Encyclopedia of
Electronic Circuits”

Volume 7
by Rudy Graff

i
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!
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Designed for quick reference
and on-the-job use, the
Encyclopedia of Electronic
Circuits, Volume 7, puts over
1000 state-of-the-art electronic
and integrated circuit designs at
your fingertips. Organized alpha-
betically by circuit type, this col-
lection includes designs from
industry giants such as Advanced
Micro Devices, Motorola, Tele-
dyne, General Electric, and even
right here in Nuts & Volts.

For each circuit, you'll find a
brief explanation of its operation
and other information regarding
adjustments or alignment. An
invaluable reference tool, this
book also includes a cumulative
index that covers all the circuits
here and in each of the previous 6

volumes.oNLY
$39.9 5

As a paid subscriber to
Nuts & Volts, you'll receive
10% off the list price!!

(See pages 80-81 for ordering details
and other titles currently available.)

Build Your Own Combat
Robot by Pete Miles and Tom Carroll
Build a powerful and invincible robot
— for full blown competition or just
for fun — using this authoritative
resource. $24.99

Order from Nuts & Volts 1-800-
783-4624 or www.nutsvolts.com
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The Events Calendar is a free
service for publicizing electronic
events such as amateur radio
hamfests, flea markets, etc. If
your organization is sponsoring
an event and would like a free
listing, contact us at least 60
days in advance. Include your
flyer, name of the person to
contact, and phone number.
While we strive for accuracy in
our calendar, we cannot be
responsible for errors or can-
cellations. The information con-
tained in this column is for the
use of the readers of Nuts &
Volts and may not be repub-
lished in any form without the
written permission of T & L
Publications, Inc.

All listing information
should be sent to:

Nuts & Volts Magazine
Events Calendar

430 Princeland Court
Corona, CA 92879
Phone 909-371-8497
Fax 909-371-3052

Email
events@nutsvolts.com

Fvents Calendar

Oct-Nov

OCTOBER
2002

OCTOBER 5

FL - JACKSONVILLE - Hamfest.
Email: n4uf@nofars.org Web:
www.nofars.org

TX - TEMPLE - Hamfest. Temple
ARC, 254-773-3590, email:
hamexpo@tarc.org

OCTOBER 6

IA - WEST LIBERTY - Hamfest.
ICARC, 309-537-3678. Email:
kcOags@gsl.net Web:
www.gsl.net/kcOaqgs

IN - BEDFORD - Hamfest. 812-
849-0095. Email: chairman@
hoosierhillshamfest.org Web:
www.hoosierhillshamfest.org

OH - MEDINA - Hamfest. Medina

COMPUTER SHOWS

ACP Computer Show &
Swapmeet 714-558-8813
jferguson@acpsuperstore.com
www.acpsuperstore.com

AGI Shows, 317-299-8827
E-Mail: info@agishows.com
http://www.agishows.com

Blue Star Productions
612-788-1901
www.supercomputersale.com

Computers And You
734-283-1754
www.a l-supercomputersales.com

Computer Central Shows
630-782-4625

Fax 630-834-2594

E-Mail: cc@gats.com
www.computercentralshows.com

Computer Country Expo
847-662-0811

Web: www.ccxpo.com

Five Star Productions
810-379-3333

E-Mail: jeff@fivestar
www.fivestarshows.com

Gibraltar Trade Center, Inc.
734-287-2000 Taylor, MI

E-Mail: taylor@gibraltartrade.com
www.gibraltartrade.com

Gibraltar Trade Center, Inc.
810-465-6440 Mt. Clemens, MI.
mtclemens@gibraltartrade.com
www.gibraltartrade.com

KGP Productions
1-800-631-0062, 732-297-2526
E-Mail: kgp@mail.com

MarketPro, Inc., 201-825-2229
www.marketpro.com

MarketPro, Inc., 301-984-0880
E-Mail: md@marketpro.com
http://marketpro.com

ComputerShow, 770-663-0983
E-Mail: narisaam@aol.com
Web: www.shownsale.com

Northern Computer Shows
978-744-8440

E-Mail: inquiries@ncshows.com
Web: ncshows.com

Peter Trapp Computer Shows
603-272-5008

Web: www.petertrapp.com
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Hamfest Committee, 330-273-
1519 after 7pm. Email:
n8tzy@m3net.net

OCTOBER 12

GA - AUGUSTA - Hamfest &
Computer Show. The ARA of
Augusta, 706-651-9504, email
kg4ley@hotmail.com

NJ - WASHINGTON TOWN-
SHIP - Hamfest. BARA, 201-664-
6725. Email: k2zo@arrl.net Web:
www.bara.org

NY - LAKE PLACID - Hamfest.
518-827-4800, email:
valosin@midtel.net

TX - DENTON - Hamfest. Denton
County ARA, 940-390-5338.
Email: kd5kjz@yahoo.com

OCTOBER 13

CT - WALLINGFORD - Hamfest
& Computer show. Email:
nutmeghamfest@gsl.net Web:
www.gsl.net/nutmeghamfest

MI - EAST LANSING - Hamfest.
989-725-1853, email;
kc8dbp@arrl.net

OCTOBER 19

CO - GOLDEN - Hamfest. 303-
985-8692, n0Omgj@attbi.com

FL - JACKSONVILLE - Hamfest.
Greater Jacksonville Hamfest
Assn., 907-269-8714. Web:
http://www.jaxhamfest.com

FL - ORLANDO - Hamfest.
Bahia Shrine, Bob KG4ECC, 407-
834-9481

MI - KALAMAZOO - Hamfest.
616-337-7602. Email: hamfest@
kalamazoohamradio.com Web:
www.kalamazoohamradio.com/h
amfest

MI - SAULT STE. MARIE -
Hamfest. Eastern Upper
Peninsula Amateur Radio, 906-
635-0215. Email:
wa8old@sault.com

TN - OAK RIDGE - Hamfest.
Oak Ridge ARC, 865-670-1503.
Email: d.bower@ieee.org

OCTOBER 20

IL - GODFREY - Hamfest. Lewis
& Clark RC, 618-462-4212.
Email: n9fhh@exi.com

MA - CAMBRIDGE - Hamfest.

MIT Radio Society/Harvard
Wireless Club/MIT UHF Repeater
Assn., email: wlgsl@mit.edu
(617-253-3776 9am-5pm.) Web:
http://web.mit.edu/wlmx/www/s
wapfest.html

NY - QUEENS - Hamfest. The
Hall of Science Amateur Radio
Club, 718-898-5599. Email:
WB2KDG@Bigfoot.com

PA - SELLERSVILLE - Hamfest.
RH Hill ARC, 215-679-5764. Web:
www.rfhill.ampr.org

OCTOBER 24-27

CT - ENFIELD - Conference &
Flea Market. Radisson Hotel.
Web: www.microwaveupdate.org

OCTOBER 26

MN - ST. PAUL - Hamfest. 763-
535-0637. www.hamfestmn.org
MO - KIRKWOOD - Hamfest. St.
Louis ARC & Gateway to Ham
Radio, 314-638-4959. Email:
slw@partyline.net

OR - SALEM - Hamfest. Mid-
Valley ARES. 503-540-3270,
Email: ki7or@arrl.net Web: www.
gsl.net/w7oem/swaptobe.html

OCTOBER 27

MD - WESTMINSTER - Hamfest.
Email: n3sb@gqjis.net Web:
www.qis.net/~k3pzn/tailgate.htm
OH - CANTON - Hamfest.
Massillon ARC. Web:
www.gsl.net/w8np

NOVEMBER
2002

NOVEMBER 1-2

TX - ODESSA - Hamfest. The
West Texas ARC, 915-366-4521.
Email: wbbu@arrl.net

NOVEMBER 2

OK - ENID - Hamfest. Enid
Hamfest Group, 580-233-1470.
Email: enidhamfest@yahoo.com

NOVEMBER 2-3
GA - LAWRENCEVILLE -
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The Standard for checking
Capacitors in-circuit

Good enough to be the
choice of Panasonic,
Pioneer, NBC, ABC, Ford,
JVC, NASA and thousands
of independent service
technicians.

Inexpensive enough to pay for itself in just
one day’s repairs. At $179, it’s affordable.

And with a 60 day trial period, satisfaction
guaranteed or money-back policy, the only
thing you can lose is all the time you’re
currently spending on trying to repair all
those dogs you’ve given up on.

CapAnalyzer 88A

__Available at your distributor, or call 561-487-6103
Electronic Design Specialists

Locate shorted or leaky
components or conditions
to the exact spot in-circuit

Still cutting up the pcb,
and unsoldering every
part trying to guess at
where the short is?
$179

AR R R R

Your DVM shows the same shorted reading all
along the pcb trace. LeakSeeker 82B has the
resolution to find the defective component.
Touch pads along the trace, and LeakSeeker
beeps highest in pitch at the defect’s pad. Now
you can locate a shorted part only a quarter of
an inch away from a good part. Short can be
from O to 150 ohms

LeakSeeker 82B

www.eds-inc.com

Fvents Calendar

Hamfest. Alford Memorial Radio
Club, email: krdng@bigfoot.com,
web: www.totr-radio.org

NOVEMBER 9

AL - MONTGOMERY - Hamfest
& Computer Show. Montgomery
ARC, Inc., 334-272-7980 after
5pm CST. Email: k4dozn@arrl.net
http://jschool.troyst.edu/~wédap/
MI - KALAMAZOO - Antique

Radio Swap. MARC, 734-207-
2346, email: moppat@flash.net
OH - GEORGETOWN - Hamfest.
Grant ARC, 937-446-2338. Email:
WD8CTX@juno.com

NOVEMBER 16-17

IN - FORT WAYNE - Hamfest &
Computer Expo. ACARTS, 260-
484-1314. Web: www.fortwayne
hamfest.com

NOVEMBER 16

NOVEMBER 30
FL - MIAMI - Flea Market.

Flamingo/UM ARC, 305-264-
4465. Email:
wadtej@beethoven.com

IN - EVANSVILLE - Hamfest.
EARS & The Ham Station, 812-
333-4116. Email: ears@w9ear.org

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877
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http://www.therfc.com/

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214........ $5.00
UG-21D/U N Male for RG-213/214......... $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913.....$6.00 Pins Only ......$1.50
UG-21D/9913.....84.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259 .......... $0.90
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-259/Gold Pin ....................

.......................................... $1.00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IIA)

New Product: Belden 9913F. 9913 with
High Density PE Foam dielectric, stranded
center cond. and Duobond Ill Jacket.............

................................... .80/ft or $76.00/100ft
Also New: 9092, RG8X with Type Il Jacket
Intro Price) s S ety $23.00/100ft

Call for Specials of the Month

Full Line of Audio Connectors for Icom,
Kenwood, and Yaesu

8 Pin Mike Female
8 Pin Mike Male Panel
13 Pin DIN for Kenwood
8 Pin DIN forlcom ......
8 Pin DIN for Kenwoo

Prices Do Not Include Shipping

Orders  800/783-2666
Info  301/840-5477
FAX  301/869-3680
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AVE

Deluxe Tool Kit
23 piece tool kit with zipper pouch.,
Everything you need as a PC or

electronic tech! Professional look.
$29.99

Soldering Station Kit

40w 2-wire soldering iron,
helping hands magnifier, 5' rosin
core solder, desoldering tool.

KIT-SOLDERING  $14.99

ONEY - WHOLES/

Cables, Connectors & Accessories
for computers, networks, audio, video & telecommunications.
PC and MAC repairs and parts.

Quantity discounts available.

Shop 24/7/365 from our online store and catalog at
www.RogersSys tems.com

Monday - Friday 9 am-6 pm & Saturday 9 am-2 pm
25030-H Avenue Tibbitts, Santa Clarita, CA 91355

800-366-0579

PRICIN

Roger's Systems
WE'LL GET YOU CONNECTED

RF Modulator

Connects DVD, video games,
camcorders & A/V devices with
RCA type outputs to TVs with

F-type inputs.
TM[zRF $19.99

Future Horizons
Advanced Technology

Ambient Power Module
Low cost circuit provides
up to 9 watts of electrical
power from free-energy in
the air. Can replace
batteries in many devices.

#PWRM Plans- $24.00

#PWRZ Ready to use- $140.00

Electronic Mind Control

Control minds with this
’ simple technology.
Others will do anything

you program them to. Get that raise you
always wanted or reprogram your mind.
#MIND Info/plans- $22.00

#MINZ Ready to use- $190.00

Cordless Phone Extender
Extend your cordless phone range
‘ to 50 miles. Place calls all around
town. Great alternative to cell phones.
#CPHE Plans- $23.00

or by fax 661 '295-8777

Tone Generator & Probe
Single or Multi-tone signal,

3 modes, traces wires & cables.
Amplifier & LED readout.
TM-151 $69.00

lon Phase
Device =

emits an m
electrified . e 8
stream of

special conductive fluid carrying 30,000
volts capable of stunning an individual
from 20 feet away. battery powered
Handheld non-lethal device.

#IPHA Plans- $49.00

#IPHZ Ready to use- $990.00

661-295-5577

A\
S-Video & RCA Left-Right
Audio - Video Interconnect

P

Screwdriver Set in Case

6 pcs. precision set. 1.0, 1.2,
1.8,2.4,3.0 & 3.5 mm.

Regular and Philips.

TM-315 $1.59

12' Belkin Stereo Cable
RCA gold plated contacts w/
twisted pair construction and
heavy sheilding for improved
noise reduction

AC-220 $2.99

Cable 12 Ft

Shielded. Gold plated plugs,
plastic molded ends with strain
relief. Use for VCR , DVD ,
Camcorder, CD/CD-R, etc.
AC-9128 $6.50

3' TOSLink Digital Cable
Gold body connectors at both
ends, large diameter core for
low loss. 3.0 & 3.5 mm.

AC-800 $10.00,

A+ KIT

12 piece computer tool kit,
antistatic wrist strap, pack of
25 -3 1/2 in. floppy disks.
KIT-A+ $15

Has been known to turn traffic lights
green in many cities by the touch of
button. Emergency vehicles use it to
pass through traffic lights quickly. Opens
security gates in gated communities too.
#TLBU Plans- $20.00
#TLBZ Ready to use- $250.00

g Traffic Light Buster
a

Please add $6.00 Shipping/handling

Circle #56 on the Reader Service Card.

Call for a FREE Catalog

Po Box 125 Marquette, Mi 49855
(906) 249-5197 www.futurehorizons.net
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Earn Your Degree at Home!

Cleveland Institute of Electronics offers comprehensive yet
affordable independent study training programs in electronics

Build on what you already know!

You may be eligible to apply for advanced standing in CIE's A.A.S. Degree
Program based on your previous military training or academic history.

If you're like most readers of this magazine, your electronics

tech programs. All the lab equipment
and instructor support you need to
succeed is included with every program. |

background can help you receive your ~— ——————— —

degree in less time than you think! liiNGie SIS

Choose from many programs! | Address

Earn an Associate in Applied Science in | City

Electronics Engineering Technology or | seace Zip s

a Diploma from one of our other high | Sy ANVO3
I

Send for a FREE Course Catalog

Call (800) 243-6446 or visi: www.cie-wc.edu for a FREE Catalog!

FCC Course with Certificate

A Powerful 19 Lesson Self-Study Program on one CD!

After completing this course you will be ready to take the FCC
examination for a General Radiotelephone Operator License.

The General Radiotelephone Operator License is required

to adjust, maintain or repair any FCC licensed radiotelephone .
transmitters in the aviation, maritime and international fixed
public radio services. It is issued for the lifetime of the holder.

w - S~

Course: 01-FCC02 A~/

19 FCC Lessons on CD ROM
Every lesson is presented in a clear and easy-to-understand format which makes
learning this material fun and easy. After each lesson you'll take an exam.You can take
it on-line or fill out one of the answer sheets we provide and mail it. After you finish
the 19 lessons we'll send you a Certificate of Completion from Cleveland Institute of
Electronics that’s suitable for framing.

CIE Instructor Assistance with Priority Grading

Use our toll-free hot line to talk with our faculty if you ever need assistance with
your lessons. Your exams will be graded and sent back to you within 24 hrs.

(800) 321-2155 o vist www.ciebookstore.com

CA, HI & OH residents must
CIE Bookstore: i776E. 17th, Cleveland. OH441 14 4'C 100 5525 shipping

and computer technology. Experience a step-by-step teaching
method designed specifically for the independent study student.

ok

A}

CIE: 1776 E. 17th, Cleveland, OH 441 |4
il

|
I
I
|
|
I
|
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Stepper Motor Book
Eagy Step'n

«For the experimenter.
+ Determine surplus stepper motor specs using
simple easy to build test equipment.
*Design and build microcontroller-based control systems
(flow charts and code examples included).
+Design and build stepper motor driver circuits.
«Analyze the mechanical characteristics of stepper motor-driven devices.
»The book is full of experiments, circuits and code.
$34.95

Table Of Contents And Ordering Information On Web Site

SQUARE |1 | eectronics

P.O. Box 501, Kelseyville, CA 95451
Voice (707) 279-8881 Fax (707) 279-8883

We have been selling on the Internet since 1996. We ship

New Titles

Same Useful
Books

Table Of Contents And Ordering
Information On Web Site.

Not Distributed Via Book Sellers
We accept VISA, MC, AM, DS, MO, Check
CA residents please add 7.25% CA sales tax
See our web sites for s/h rates.

PIC, PICmicro and MPLAB are trademarks

of Microchip Technology Inc.

Reader Feedback

Continued from Page |4

too friendly. Because of this gesture
other things were taken out of con-
text. Like the punk red hair and the
clenched fist. Is this a try to be a
cover for 'Heavy Metal' (pardon the
pun ... even if it was intentional). |
even tried to explain that if you
counted the actuators in the hand it
would be obvious that, since the
fourth one is activated, the index fin-
ger was the one that was raised.

To that I got a 'yeah right'
response.

Just be careful in the future. |
just subscribed and am waiting for
my first issue. [ subscribed for infor-
mation content not attitude.

You have excellent content with
the spirit of the original Popular
Electronics ... lots of projects from
simple on up. Poptronics is okay,
but | dont't feel that it's up to your
level for the general hobbyist.

Thanks for listening to my rav-
ings. The complaints were intended
to be tongue-in-cheek since | really
believe the cover's appearance was
not intentional.

Keep up the good work.

Ray Bedard
via Internet

Strydent Offering
Free Software for
Back-to-School

trydent Software will offer

1,000 free downloads of its
award-winning software, InkSaver,
in an effort to help students, par-
ents, and educators save money
on the high cost of inkjet printing
during the back-to-school season.

+Serial EEPROMS

+Math routines
+8-pin PICmicros

PIC® Microcontroller Books

Eagy Microcontrol'n - Beginner

* Programming Techniques
Instruction set, addressing modes, bit manipulation,
subroutines, loops, lookup tables, interrupts.

+Using a text editor, using an assembler, using MPLAB

+Timing and counting (timer 0), interfacing, I/O conversion

Microcontrol'n Apps - Intermediate

+Serial communication - PICmicro to peripheral chips

+LCD interface and scanning keypads
+D/A and A/D conversion - several methods

+Talking to a PICmicro with a PC using a terminal program
+Test equipment and data logger experiments

Time'n and Count'n - Intermediate
+16-bit timing and counting apps.
+Timer 1, timer 2 and the capture/compare/PWM (CCP) module
Serial Communicationg - Advanced

«Synchronous - bit-bang, on-chip UART, RS-232
+Asynchronous - 12C (Phllips Semiconductors)

SPI (Motorola), Microwire (National Semiconductor)
+Dallas Semiconductor 1-Wire bus

' i

Easy Debug'n - intermediate
+Features of PIC16F87x microcontrollers
* In-circuit debugging using Microchip ICD
+Companion for our PIC® microcontroller book series

InkSaver is an innovative soft-
ware product that makes inkjet car-
tridges last up to four times longer.
By working seamlessly with a user's
existing printer software and printer,
InkSaver gives users control over
the amount of ink they use, without
compromising print quality.

"Most reports and homework
assignments turned in today are
printed at home on an inkjet print-
er," said Bernie Crump, Pinetree
Secondary School teacher. "Printer
ink is expensive, so InkSaver is a
great way to help families control
the cost of school supplies."

The free offer is limited to stu-
dents, parents, and educators.
Interested participants are asked to
fill out a short eligibility form at
http://www.inksaver.com/backto
school. InkSaver is available in
North America and Europe from
leading computer retailers, mail
order, and online resellers, as well as
direct from Strydent Software at
http://www.strydent.com/ or 1-800-
663-6222 (outside North America
+1-604-296-3600). The suggested
retail price is $34.99 US.

Charter One Bank
Introduces Online
Check Imaging

harter One Bank, a subsidiary

of Charter One Financial, Inc.
(NYSE:CF), now has available free
online check imaging for its online
banking customers at www.char
terone.com/.

Charter One is the first bank in
the nation to offer its customers
direct access to check imaging
using the Federal Reserve's new
Fedlmage®" Services technology.

With check imaging, Charter
One's online banking customers
now have access to all of their paid
or cancelled checks in real time,

$44.95

$34.95

$49.95

$12.95

the day we receive your order or the next business day.
4 . ; . http:"www.eq-1l.com
(i - G
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eliminating the need to receive and
store the paper checks that arrive
with their monthly statements. In
addition to viewing checks, cus-
tomers will have the ability to print
or email their check images.

"Online check imaging is a
great tool for our customers and will
give them another way to stay on
top of important financial transac-
tions," said Dominic J. Salomone,
senior vice president and chief bank
operations officer at Charter One
Bank.

Introduced in May 2002 and
being implemented nationwide
through 2003, Fedlmage Services
provides a national image archive
for check images captured at
Federal Reserve offices. Direct
archive access is provided to bank
customers through the bank's home
banking or other customer access
systems.

Rostra Precision
Controls Makes Safety
a Top Priority

his year alone, 52 children have

been backed over by a vehicle,
often in their own driveway, and last
year 116 children died as a result of
these accidents, according to the
National Highway Traffic Safety
Administration. These numbers can
drastically be reduced with a new
technology available from Rostra
Precision Controls.

"The majority of children who
are victims of back over accidents
are under the age of 14," said
Thomas Weiss, vice president, auto-
motive accessories of Rostra
Precision Controls. "These acci-
dents occur because many house-
holds lack large yards for children to
play in and are instead using drive-
ways as a recreational area."

Rostra Precision Controls devel-
oped a rear obstacle sensing system
that uses microwave technology to
detect objects within a 12-foot
radius behind the vehicle. It alerts
the driver through an in-dash read-
out display and a series of audible
beeps that increases in intensity as
an object draws closer.

Rostra's ROSS costs less than
$500.00 installed and is available for
virtually any vehicle, including RVs
and trailers.

"ROSS isn't just for families with
small children because most of the
drivers from these accidents are a
relative," said Weiss. "Rostra's sens-
ing technology provides added
piece of mind and ensures safety to
both children and family members."

To locate the nearest Rostra
dealer, call (800) 782-3379 or visit
http://www.rostra.com/.

HSN.com's New Virtual
Dressing Room
Provides Shoppers With

" PRIMECELL S

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM' - SEND THEM FOR REBUILDING ! - SAVE $ §
WE INSTALL NEW NI-CAD OR NI-MH BATTERIES INTO YOUR CASE.
WE IMPROVE PERFORMANCE TO BETTER THAN ORIGINAL.
WE FIX WHAT CAN'T BE FOUND. { OR AFFORDED )
WE PROVIDE QUICK SERVICE. / EXTEND LIFE OF OLDER EQUIPMENT
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED.
WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.
WE GIVE YOU A 12 MONTH WARRANTY.
WE WILL BE HERE WHEN YOU NEED US / EST. 1986
WE SAVE YOU **** MONEY ** §§8%
WE SERVICE RECHARGEABLE BATTERY ASSEMBLIES FOR ALL TYPES OF ELECTRONICS.
RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE

e o o2 o

GENERAL ELECTRIC UNIDEN
MPD PLS MPA 4850P § 34.50 APX650 1050 1105 § 32.50
MPD PLS MPA 4860P §39.50 101010701100  §32.50
MPR MPS MPX 763/777 $ 39.50 1120 1200 Series  § 32.50
MONOGRAM 4506P1/3 §37.50 BP2500 650mAh § 19.50

BP205 1600mAh  § 22.50
M AXON SA-1155 1160 § 39.95

ICOM
BP2/BP3 /BP22 $ 19.60
MOTOROLA BPG/BP23/24 $27.60
MX300 HT600 MT1000 STX  Bp7,CM7/BP8 $ 34.60
NTN 4686 4824 6414 § 37.50
NTN 6447 6621 6646 § 37.50

BP167/174/180 $ 34.60
CM140/141/166  $ 41.60
NLN 6860 NTN 4327 §39.50
MIDLAND

YAESU
FNB3 4121416 $3295
70-810 B16 B19 B21 $39.86 Any brand 14.4V § 39.60
B26 B26 B32 B36 B60  $39.96 Any brand 18.0V § 44.50

FNB19 21 26 27 38 § 32.95
See our web pages about rebuilding battery packs used for Land Surveying.

RADIO SHACK
HTX 202/404  § 22.50
NEW NiMh HTX pack
8.4V 1660mAh § 39.60

KENWOOD
PB2/6/33/34 $ 28.50
PB7/8/9/13/14/18 § 34.60
KNB6/7/12/14/16 $ 34.60
PB10/26/26/32  $ 24.60

CORDLESS DRILLS
50% MORE CAPACITY.

Any brand 7.2V $ 21.60
Any brand 9.6V §$ 29.60
Any brand 12.0V § 36.60

FNB 10 1117 26 36 § 23.95
BATTERY REBUILD SERVICE

FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTACT US:
USE THE EASY INFO. REQUEST PAGE AT http://www.primecell.com
PHONE OR FAX : (814) 623-7000  E-MAIL TO: sales@primecell.com
SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL

CUNARD ASSOCIATES INC., 9343 US RT 220, Bedford, PA 15522

Microprocessor

Hands-On Training

The PRIMER Trainer is a flexible instructional
tool featured in Prentice Hall textbooks and

used by colleges and universities g
around the world. Ruggedly designed
to resist wear, the PRIMER supports
several different programming

Machine Language, C, BASIC,
and FORTH. A comprehensive 4
instruction manual contains | ¥
over 25 lessons with several

examples of program design and Primer
hardware control. The Applications Training
Manual provides theory and sample Kit starting

code for a number of hands-on lab projects. at $120.00 uso

- Scan Keypad Input & Write to a Display
- Detect Light Levels with a Photocell
- Control Motor Speed using Back EMF

: & ~ Design a Waveform Generator
App_llcatlon ~ Measure Temperature
Projects - Program EPROMs
Include: - Bus Interface an 8255 PPI

~ Construct a Capacitance Meter

~ Interface and Control Stepper Motors

- Design a DTMF Autodialer / Remote Controlier
New! - Programming a Reaction Time Tester

ENAC inc

Phone 618-529-4525 Fax 618-457-0110
2390 EMAC Way, Carbondale, Illinois 62901

Since 1985
OVER
YEARS OF
SINGLE BOARD

SOLUTIONS | World Wide Web: http://www.emacinc.com

Circle #87 on the Reader Service Card.
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Personalized 3D Model

to 'Try On’ Clothes
Online

SN, the world's most widely dis-

tributed TV shopping network,
has launched My Virtual Model™
Experience on www.hsn.com/,
allowing customers to try on clothes
online before making a purchase.

Featured as a hotlink on
hsn.com's homepage, the My
Virtual Model Experience allows

ent outfits, from a wide variety of
designers, in the comfort of their
home or any other location with
Internet access.

HSN.com is the first Web desti-
nation to offer a fully integrated ver-
sion of My Virtual Model Inc.'s visu-
alization and sizing solutions, known
respectively as the My Virtual
Model™ Dressing Room and My
Virtual Mode™ Fit. Women can build
a 3D model of themselves and then
see how they look in specific outfits

| Accurate sizing is guaranteed by
| matching individual body measure-
' ments with various garment specifi-
cations.

The simplified sign-in process
| asks women to provide their own
unique information including height,
| weight, skin tone and hair color, and
‘ measurements such as bust, hip,

and thigh. Easy-to-use instructions
| are clearly provided and the entire
‘ process takes just minutes to com-

women to 'try on' hundreds of differ-

sold on the network and hsn.com. |

Continued on Page 78

REFILL INKS FOR
INKJET PRINTERS

InkMun Inks
-Color Ref

with instructions and need-
| ed materials for refilling

inkjet cartridges. Available
for Canon, Epson, Hewlett Packard, Apple,
Compagq, and Lexmark printers.

HARD-TO-GET W

PRINTER RIBBONS

Gorilla Banana, Commodore, Texas Instruments,
Centronics, Riteman, Apple, Printronix, Star

Over 300 different ribbons in stock.
All ribbons new, not re-inked.

Check our web page or write for complete price list.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216
714-528-9822 - FAX 714-993-6216

Toll Free 1-800-377-2023
e-mail: Htorr@aol.com
http://home.adelphia.net/~htorr

Circle #89 on the Reader Service Card.

INTRONICS, k )

Edwardsville, KS
Inc

/72 Packet Progiassys\

The portable programmer that uses the printer port
instead of a internal card. Now with easy to use
Windows software that programs E(E)prom, Flash &
Dallas Ram. 25/27/28 & 29 series from 16K to 8
Megabit with a 32 pin socket. Adapters available for
MCU’s 874X, 875X, Pic, Atmel, 40-Pin X186, Serial
Eprom’s, PLCC, Bi-Prom'’s, Eprom Emulator to 32K X 8

and More....  Only $149.95

Yo Prissver Port

Same Name, Address & Phone # for 20 Years....
Isn’t it Amazing ?

Intronics, Inc.

Box 12723 / 612 Newton St.
Tel. (913) 422-2094

Fax (913) 441-1623

Add $7.00 COD
Add $6.00 Shipping

WWW.IN-KS.COM Visa/MC/Amex/Disc
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IDENTIFY THOSE
NOISE LEAKS

By Gordon West

Your first job in eliminating noise and interference to your electronic
equipment is to identify where the noise is coming from.

he two-way radio spectrum begins around 3 kHz, and extends
all the way up to 300 GHz. Three-hundred GHz is the same
as 300,000 MHz, and the top end of the radio spectrum is
affectionately known as microwave.

At the bottom of the radio spectrum, static is most prevalent from
the atmosphere, and there is not much that we can do to minimize this
type of electromagnetic interference. Lightning associated with thun-
derstorms may be picked up 1,000 miles away with a good low-fre-
quency or medium-frequency receiver.

On medium frequency and high frequency, static as well as electri-
cal interference are the big noisemakers. Home appliances like floures-
cent lights, fans, air conditioner motors, Mixmasters, and the common
residential 240 VAC backyard power lines topped with multi-kilovolt bare
high-voltage conductors are all potential electrical noise generators!

Up on VHF where frequency modulation helps reduce the effects of
amplitude modulated noise interference, birdies are a nuisance. A
birdie is a small signal that leaks out of microprocessor circuits found in
almost anything electronic at your house. You wouldn't expect a coffee
maker to hang a dead carrier on 156.8 MHz, the marine distress chan-
nel, would you? But what about your fax machine that also doubles as
an inkjet printer, putting out enough signal at 406.025 MHz that could
interfere with satellite-based search and rescue operations? Cordless
phone machines, auto-dialers, computers, scanners, and even the little
pest repellant oscillators might easily lock up a communications receiv-
er 50 feet away.

As we get into UHF and SHF frequencies, unintentional radiators
might include your microwave oven, microwave burglar alarm, a turned-
on cell phone, and that brand new radar detector you just installed in the
dash of your sports car.

So throughout the spectrum, the chance of getting your wireless
link or communications interrupted with an offending signal must be
considered when you set up your new system, and it just doesn't seem
to work like it should. Whether it's a wireless LAN, or the new long-
range cordless telephones, or a radar detector or CB radio or ham set,

aF INPUT
101750 MKz

Noise pulses from the refrigeration controller.

| System receiver instantly

| their GPS medium-frequen-

there is plenty around you
to disturb their normal oper-
ation. And even "jamproof"
radio receivers like the
spread-spectrum  Global
Positioning System may not
be immune from interfer-
ence. Ask any boater who
transmits on marine VHF
channel 77, and immediate-
ly the Global Positioning

loses satellite signals, due
to the tenth harmonic of the
156 MHz signal completely
blanking out spread-spec-
trum reception. And imag-
ine bus drivers that get into
downtown cities and find

cy differential beacon
reception konks out every
time they parallel a set of
power lines. And just last
week, a buddy of mine out
on the desert was showing
me his 2.4 GHz wireless Internet system to a distant mountain-top relay
station, and we were instantly off the air when his next door neighbor
turned on his home alarm system before leaving for the office.

The Federal Communications Commission (FCC) has a specific
part in the Code of Federal Regulations, Volume 47, Part 15, which fully
describes limits of unintentional radiation that may come off of a prod-
uct in your home, office, or vehicle. There are also laws about "inten-
tional radiators," such as your garage door opener or that keyless entry

A simple dual band handheld ham
radio can also tune into noise
“birdies.”

The broadband noise was traced to the Danfoss black plastic
refrigeration controller.
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Identify Those Noise Leaks

AT~ OFFSET  TSACH

@ >® DD

The AOR “noise sniffer” in action
showing noise indications on the
LCD display.

automobile alarm system. The Part 15 rules will take you weeks, if not
months, to read and understand, but nonetheless, get on the FCC web
page and take a browse to see how many microvolts per meter at a spe-
cific distance your new gizmo can radiate without violating Part 15 rules
and without causing interference to other devices picking up your unin-
tentional emission.

Generally, the amount of interference coming off of an "uninten-
tional radiator" should just about drop into the noise level 15 to 30 feet
away. The Part 15 rules give specific distances and measurements,
along with specific frequency ranges, so go by the Part 15 law when
dealing with any device that seems to be causing interference to other
electronic devices, like a radio receiver system.

Up on VHF and UHF, the greatest interference comes from "birdies"
which are relatively stronger emissions on specific VHF/UHF/SHF fre-
quencies or channels, not necessarily blanking out the entire radio dial.
For instance, the next door neighbor added a new flight simulator air-
plane yoke assembly to his kid's computer, and every time they had the
system turned on, it gave me a major spike on a specific ham radio fre-
quency, 145.800, which | continuously monitor for the International
Space Station. The signal is coming from an upstairs bedroom five
houses away! Luckily, | was able to convince the neighbor down the

Noise from the refrigeration controller wiped out this super
yacht’s long-range radio reception.
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Noise from this RV on-board computer
system radiated throughout the
entire coach.

street that this type of signal leaking out onto the airwaves
couldn't be all that healthy for their kids, and they let me
put several RF chokes on the leads and the problem all but
went away.

But what about wireless computer or robot links where
you don't actually listen to a receiver to detect a clean sig-
nal or interference? It takes a not-so-expensive radio
receiver capable of scanning frequencies up to 2.4 GHz
(2,400 MHz) to detect errant signals coming in on your
particular device's frequency. For VHF and UHF "birdie
tracking," | use the handheld AOR AR-8200 receiver along
with the AR-3000 professional monitor that covers 100
kHz through 2,036 MHz, plus Optoelectronics scanners
and noise “sniffers.” AOR has a new receiver, the AR-8600
with a versatile band scope display with save-trace memo-
ry, too. ICOM America offers the PCR-100-12 computer
communications receiver, covering up to 1,300 MHz, and
Win Radio has probably the ultimate in computer spec-
trum analyzers with 2D and 3D waterfall displays. This
equipment is offered by Grove Enterprises (www.grove-
ent.com), www.universalradio.com, and other radio deal-
ers who specialize in scanning receivers and spectrum
analyzers that indeed tune up beyond 2,000 MHz.

For an analysis of the hottest microwave
receivers/analyzers, email: www.fred@dxing.com with
Universal Radio. He is the guru on microwave tracing
devices.

You can also use a common ham handheld transceiver capable of
VHF/UHF reception, too. Most recently | finished my very positive
review of the new RadioShack HTX-420 two-band handheld, and it has
a red-hot receiver that offers wide-band reception in the VHF and UHF
spectrum. The idea is to lock onto the frequency of interference, and
then walk all over the house or all over the neighborhood until the inter-
ference gets stronger. You determine the direction of the incoming
"birdie" by letting your body shield the signal coming in from behind
you. You may look strange standing in the middle of the street and spin-
ning around with your little handheld, but nonetheless you can usually
end up on the front door of the neighbor or your own house where the
interference is coming from.

Next, substitute the little rubber duck antenna for a paper clip, and
get closer to the interference. The new RadioShack handheld has all-alu-
minum construction so everything within the receiver is shielded. When
you get right next to the can opener or fax machine that is likely radiat-
ing the noise, pull out the paper clip and see whether or not holding the
radio next to the possible noise source elicits some weak reception. If
it does, you're right on top of the device creating the interference.
Unplug it from the wall and listen to the interference go away. You have
now found your culprit. Shielding, RF chokes, and wrapping up any

‘
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Identify Those INoise Leaks

excess power cord may help. For one neighbor down the street, |
bought them a new cordless phone just to cancel the steady dead car-
rier on one of my popular VHF marine band channels.

Down on high frequency, noise interference tends to spread out and
clobber reception on many bands and many frequencies. Some noise
sources are easy to figure out — the "sweeper" associated with floures-
cent light fixtures, or the incessant broad-band buzz associated with
touch lamps. Some broad-band, high-frequency noises come and go
with the time of day, more likely fish tank heaters, electric blankets,
alarm systems next door, or the really bizarre mobile home that seems
to wipe out shortwave reception up to a block away.

What, a mobile home creating broad-band noise? Not the actual
mobile home itself, but the aftermarket Danfoss refrigeration system
that was installed to keep that new freezing compartment icy cold. The
Danfoss controller uses a plastic enclosure as its only surroundings, and
of course, the computer-generated phantom signals every 100 kHz
freely pass through the plastic, couple onto the wiring, and radiate for
up to 300 feet away. Aboard boats down at the local marina, the
Danfoss controller is driving everyone from yacht owners to the United
States Coast Guard crazy because it completely disrupts medium-fre-
quency radio reception of the all important differential beacon system
intended to add correction signals to an onboard Global Positioning
System receiver.

When viewed on a spectrum analyzer, the RF signals coming out of
the Danfoss controller peak around 10 MHz, and completely fill the
band from 2 MHz to 30 MHz and sometimes higher. Special LC filters
onto many of the important leads coming into and out of the control's
black plastic box didn't help much, but some simple copper screen over
the entire control box and grounded to the metal heatsink fins dropped
the spurious radiation to nearly zero.

The Danfoss controller was by far the most mysterious sound we
have heard in a long time on high frequency. Its patented sampling net-
work of system status gives off a sound almost identical to the short and
long signals of Morse Code. Everyone at the RV park and marina was
blaming the ham radio operator who didn't even own a radiotelegraph
key! But there was no mistaking the dots and dashes heard from 5 MHz
to 25 MHz throughout the radio dial! It had to be a ham. But it wasn't
— it was the Danfoss controller sending Morse-Code-sounding signals all
over the trailer park and down at your local marina.

As we get below 10 MHz, the biggest sources of noise pollution are
power lines and atmospherics. Atmospherics we must live with — there
is absolutely nothing that will magically take away lightning strikes or
the incessant buzz of the ionosphere during a peak in solar-generated
charged particles. These are days that oldtimers called "radio blackout"
periods, and the best bet for licensed hams is to simply choose a high-
er band above 10 MHz.

But for power line noise, there are some things that you can do to
help mitigate the problem. If you can actually hear the upper-wire insu-
lators frying on a damp evening, you can contact the power line com-
pany and give them the pole number — and within a few weeks, they
may come out and either replace the insulators or hose them down with
a special water solution that is non-conductive.

Never attempt to hose down insulators with regular water — you
could be electrocuted.

If the power line noise is constant, dry, or damp, you might try the
MFJ-1026 power line noise canceller (www.mfjenterprises.com).
This little device plugs between your main external antenna and your
receiver, with a secondary antenna that has a pre-amp to pick up the
same noise, and put them 180 degrees out of phase, hopefully can-
celling the undesirable noise from your main antenna coax. It's unbe-
lievable how well this works on certain types of power line interference
— and if your main antenna is a rotatable Yagi or loop, rotate your anten-
na slightly so as to null out the offending power line noise. One of my
ham buddies in Florida made up his own multi-band, high-frequency,
cubicle-quad antenna, and he can turn it ever so slightly and watch from
the local power lines drop to near zero.

But your first job in eliminating noise and interference to your elec-
tronic receiver is to identify where the noise is originally coming from.

Except for power line and atmospheric noise down on high frequency,
most VHF, UHF, SHF, and microwave interference is from something
within your own radio or experimental room, or maybe the next building
or house away. If you're into radio control of robots or models, and you
lose contact over a relatively short distance, there's a good chance you
are operating in an area with a strong signal smack dab on your control
frequency. But unless you can actually scan this frequency, you might
not know that there is some interference right on your frequency.
Identify that interference, and deal with it! Shielding, grounding, RF
chokes, ferrite beads, and wrapping all those extraneous cables in alu-
minum foil will many times solve the problem. But to solve the prob-
lem, you need to actually listen to the improvements you are working on
with a companion radio receiver.
Good success in solving RF interference! NV

MV, sy o ls . oot

Two Step Tuning
Step One: Pick up microphone.
Step Two: Transmit.

(Please note: HF Tuning doesn’t get much easier than this.)

SGC Smartuner’

HF Automatic Antenna Couplers

“For me and my radio dollar, there isn’t a better coupler made!”
Jack Huebschen N9XRO

Power Input: From 1.5W - Up to 500W*
HF Frequency Range: From 1MHz - Up to 60MHz*
Up to 4,000,000 element combinations*

Five Sensor Devices
“Undoubtedly the best piece of hamgear I have ever owned.”
Ronnie Kane KOMNI

Marine, Commercial, Amateur Radio,
Aviation, Special Applications

Starting at $249

www.sgcworld.com
Toll Free (800) 259-7331 o Tel (425) 746-6310  Fax (425) 746-6384 * Email: sgc@sgeworld.com

*Specs differ per model

[l

Copyright 2001 SGC, Inc

Mailing: PO Box 3526, Bellevue, WA 98009 « Shipping: 13737 SE 26th St. Bellevue, WA 98005 USA
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Houston, we have a ...
PIC Project?

By Bill Ruehl

Going NASA-style with a model rocket launcher controller.

henever my kids come home with a science project from
school, | tend to get a little excited. [ love science fairs and
any opportunity that a kid might have to reach far beyond
the textbook and manipulate real science is a worthy
interest in my book.

My daughter was looking for a project involving model rockets so
off to the hobby store we went. After letting the hobby storeowner abuse
my Visa card for a while, we left with a rocket kit, a launch kit, some
rocket motors, and some safety tips.

While she was building her sleek new ship, | took a look at our new
launch pad and launch controller. The launch pad was neat enough, it
folded away quickly into our field box and looked robust enough for our
purposes. The launch controller, on the other hand, seemed a little
cheesy. You slap in some AA batteries, hook the unit up to the wire fil-
ament igniter (placed in the outlet nozzle of the motor), slide the safety
"key" (a simple metal rod) into a hole, and provide your own count
down. | wanted something that looked a little more "NASA" than that, so
into the junk box I went.

Designing something for outdoor use on nice sunny days takes
some special consideration regarding viewability. LCDs are great out-
side during bright conditions, but there wasn't anything available in my
price range (cheap!) for the size | wanted. Really big numerals were what
I wanted, just like the real countdown clocks at NASA.

I found the answer in the Digi-Key catalog with their (part #67-1493-
ND) display from Lumex. Standing a full 2.25" tall, these displays really
look impressive. Now, being an LED, you might think they'd be difficult
to see under bright conditions, but this unit uses numerous high bright-
ness/efficiency LEDs to make up each element making visibility easy. |
used a piece of smoked acrylic plastic over the display and it has
worked out very well. The power and launch status LEDs are of the high
brightness/efficiency type, as well, putting out 2000mcd each. All this
means is you can see the thing in the midday sun.

Function of the device is simple. When power is supplied via the
large toggle, it feeds the high side of the display and rocket launch leads
directly. The PIC power is provided by a standard issue 7805 on the

Igniter
connection.
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melabs 16F84 Protoboard. All the circuits are fed from the same
RadioShack 9.6V Radio Control Car pack. This is my preferred method
of providing power. Since most of my projects share a common battery
pack, | can keep them all running for long periods by sharing packs
between them. The PIC runs a simple program written in PBASIC that
could, with a little work, be ported to the BASIC Stamp 2. The high cur-
rent [/O is all handled by two quad Darlington transistor ICs
(ULN2065).

Each gate is good for 1.5 amps with proper heat-sinking making
them ideal for our needs. Many manufacturers have dropped this chip
in the past few years, but Mouser still has the ST electronics unit listed.
Aside from a handful of capacitors and resistors, that's largely all there
is. Each of the first seven Darlington transistors sink current for the dis-
play acting as a driver.

Since | was not using the decimal display pin, I elected to use the
eighth transistor pin for the rocket ignition. [ did run out of I/O lines so
I had one of them do double duty. The launch button (input) and piezo

Finger poised on the button.



Houston, we have a ... PIC project?

Launch Button
Oon/Off Power 53 Sy
—.Lo 78L05 "on" + 1K -0
; N oUT ,\,_f_——
| : I 1+ | com %390 —L1 s
| =96V T i 1K 10k
EF 1"% e %z» LED T 10k pvan— 1N751
| Bl 1 e
; = Safety | $10k =
e Key Display 10k
| "OK" for Launch 16F84 3 Switch V+
: R | —
e | e | ST :
390% i i = S boseta
LED1 LED1 =l Rao Hitl
S?" $,, RB3 RB4
3 _l_ Wire "OK"
‘ I 7 ULN2065 !
240
Should the display appear ﬂ?V_ZEW Rt
corrupted, reorder the pins on HRIC
the display unit until the digits B s R O e
Unit opened. appear correct. Alternatively, = [T Joir2 NC——L-LB-—
you can modify the binary 240 | OUTS"'Lfi,
values written to port “B_”Aon JLN2065
speaker (output) share /O line RA1 :jhfef PIC to correct any wiring 240
that also gives me the "feature" of audio e e 240000 S
confl'rmatlo.n of the laur.l.d.]. button press. _L:ggg 233:_,_ ‘
All eight bits of port "B" are used to il AR 1
drive the display and send the rocket on Schematic. ["‘ vEUE ‘

its way. The remaining port "A" pins are
used to read user input, drive status

LEDs, and check the wiring connections prior to launch.

The "wire check" feature uses a zener diode to clamp the voltage at
5.1V on the low side of the igniter circuit, thus only going high when the
leads are properly attached to the rocket igniter. It should be noted that

chased in small quantities (12" x 12") from McMaster Carr as part num-
ber (8505K214) for less than $4.00 (not including shipping). The
square hole can be nibbled out of the face of your project box by plac-
ing the display against the outside of the box where you want it and

this will only detect an open in the wiring and is not meant to check for marking the perimeter with either a scriber or a pencil. The acrylic is
unintended shorts. ‘

The launch sequence goes like this. Switch on the power; if the key
switch is in the launch position, an error is flashed on the big display
indicating that the switch needs to be returned to the "safe" position.
When this is done, the system waits for the "wire check" (indicated by
the middle status LED flashing quickly) to go high, thus allowing the
program to proceed to key switch confirmation mode where the LED
remains on continuously and the last LED called "Launch Armed" is lit.
At this point, the display rapidly flashes a zero and the count down is ini-
tiated by pressing the red launch but-
ton. After the drama of the countdown
plays out, the ignition circuit is shorted
to ground and the rocket bursts sky-
ward followed by some animation on
the display that no one ever sees
because they are too busy looking at
the rocket high overhead.

| built mine in an ordinary alu-
minum Bud box (7" x 5" x 3"). You can
use the one listed or another suitable
unit. The interconnects on the back
side of the PIC protoboard were done
with wire-wrap wire soldered point-to-
point to link to the I/O lines. Note the
large yellow wire on the underside of
the same board, which is used to route
the 9.6V power to the high side of the
display and to the ignition circuit.

The piezo element was bonded with
epoxy to the inside of the case with its
hole lined up with a .062" hole in the
side.

The smoked acrylic can be pur-

Back side of board.
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Houston, we have a ... PIC project?

Launch Split second
preparation. after launch.

Inside box view.

then cut to 3.4" x 2.5" by measuring these dimensions out on the plas-
tic and scribing a deep groove along those lines (leave the protective
film in place while you work to prevent scratches).

Next, snap the acrylic along the lines against the edge of the work-
bench or suitable surface. | then glued the corners of my display right
to the acrylic and then used four 2-56 pan head screws to secure the
acrylic to the face of the box, allowing the display to stick through the
square hole. | secured the battery to the inside of the enclosure with
heavy tape but Velcro or a nylon tie will work too. | used my launcher
for about a year before I needed to recharge the battery, so easy access
to the pack is not paramount, hence the tape. | used sockets for all the
DIPs and have found this practice very helpful when things don't go as
planned. Don't forget to put the pull-up resistor on the MCLR pin of the | Piezo speaker
PIC or you'll go nuts trying to figure out why your project is flaky. j mounting.

Programming of the PIC 16F84 was done on an Epic plus pro-
grammer with PBASIC Pro spinning the code into machine language. |

'Qty. Part Number Description Source “
realize that these are not household tools, so for a six-month period, I |1 4 67-1493-ND Display § Digi-Key '
will sell pre-programmed 16F84s to those that desire a plug-and-play } ;&155%4'04/"'”0 glc—golr?:tgfceramic i Digi-Key
solution for a reasonable fee (see sources sidebar for details). | will also ‘ w/cap > Digi-Key
post the code on the Nuts & Volts ftp site as hex and assembly files, so | |3 P408-ND LED red clear high brightness Digi-Key
you can load it onto your own PIC provided you have the means and the % gﬁ%};ﬁ%% gxﬁgn g’gg-}eksegizkl 3’2\ g:g:gg
know how. | wholly endorse the products from melLabs and recommend | @ EG2035-ND Switch PB SPST mom 3A red Digi-Key
you give them consideration if you are looking for PIC tools. They have | ‘11 ?3821833&%1) BS%)E) 3‘1&3 7 ’; 5 Xh3 er?y 4 gigi-ﬁey
served me well both professionally and on my own personal projects. 2 J164-ND i’ost/bindinrgl?:nai; tin‘:zalated ved D;g;:K:;
| do not have any fiscal relationship with them, I just really like their 7 180 Ohm 1/4 watt resistor
products. NV 3 390 Ohm 1/4 watt resistor

4 i 4 1K Ohm 1/4 watt resistor
= —— | /. 4.7K Ohm 1/4 watt resistor
| = 511-ULN2065B Quad Darlington Array Mouser
(- s D | [ *1 ROCKETPIC Preprogrammed 16F84 Mt. Design
ammm: Imemce m ““cn &mn ‘ Sources Fax (218) 681-3380
| Email: sales@digikey.com
‘ Web: www.digikey.com
Mouser Electronics, Inc.
1000 North Main Street Mountain Design
‘ Mansfield, TX 76063 & Tool, Inc.
5 Voice: (800) 346-6873 225 Burma Rd.
GTC100 GTC200 GTC300 GTC301 GTC600 a
128x64 LED  256x128CCF  320x240CCF  320x240 LED 1 Fax (817) 804-3899 Mountain Top, PA 18707
Graphic displa Priced Frof | E\/n\;ag sales@mouser.com Email for PayPal purchases and inquiries:
Touch screen (optional) or 12x12 input matrix " ; ik g oue <o ;‘g’;‘kﬁggh;:g'ﬁ;gg‘;x
Serial communication (RS-232C) rator ,nterche McMaster-Carr (shipping included)
Eprom or Flash for screen storage Easy Operé I com,ecnon 473 Ridge Rd. US & Canadian orders only.
Only +5VDC power required (or 9-26VDC) thrOUQh seria } Dayton, NJ 08810-0317 Snail Mail (postal money order) and
Includes graphic controller board ' ‘ Voice: (732) 329-3200 Email (PayPal) orders only.
Easy to use development software ‘ Fax (732) 329-3772
Powerful friendly instruction interpreter | Email: pi.sales@mcmaster.com microEngineering Labs, Inc.
Create screens by PC paintbrush ; ‘ Web: www.mcmaster.com Box 60039
Holds 100’s of “canned” graphic screens :-.;ﬁm Co| Digi-Key € i Colorace SRl ie)
Simple to place touch buttons software - |2001 Blue siang Ave| 708 B At S0 i §19y s20-1867
Easy interface with PC/104, 8051, 68HC11, PIC |Phone §12:223;9 ; Thief River Falls, MN 56701 Web: www.melabs.com
\Embedded Computer Controller Also Available {ywbesiohTECHENGNEERNG.CON) Voice: (800) 344-4539 Email: support@melabs.com
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Questions & Answers

QUESTIONS

I've purchased a USB exter-
nal enclosure for my old EIDE
hard drive (Western Digital
Caviar) 10 GB and although the
driver (OnSpec USB Device) has
been installed correctly, and
"quick formatted" the hard drive,
I'm NOT getting a drive letter
under "my computer" (O/S WIN

I've been told, rather than
'quick formatting it,' to completely
and unconditionally format the old
hard drive inside the PC, but that
could take 78 days continuously
(will the formatting take place
faster in the SAFE MODE?). Also,
what jumper settings (slave, mas-
ter, single) should | use when HDD
is placed in the external enclosure?

Any ideas on how to access
this external hard drive?

98 Sec. Ed.) and, therefore can't #10021 Dan Zillbermann
access it. via Internet
This is a READER TO READER the answer.

Column. All questions AND
answers will be provided by Nuts
& Volts readers and are intended
to promote the exchange of ideas
and provide assistance for solving
problems of a technical nature. Al
questions submitted are subject to
editing and will be published on a
space available basis if deemed
suitable to the publisher. All
answers are submitted by readers
and NO GUARANTEES WHAT-
SOEVER are made by the publish-
er. The implementation of any
answer printed in this column may
require varying degrees of techni-
cal experience and should only be
attempted by qualified individuals.
Always use common sense and
good judgement!

Send all material to Nuts & Volts
Magazine, 430 Princeland Court,
Corona, CA 92879, OR fax to
(909) 371-3052, OR email to
forum@nutsvolts.com

ANSWER INFO

® Include the question number

that appears directly below the
question you are responding to.

® Payment of $25.00 will be sent
if your answer is printed. Be sure
to include your mailing address if
responding by email or we can not
send payment.

® Your name, city, and state, will
be printed in the magazine, unless
you notify us otherwise. If you
want your email address printed
also, indicate to that effect.

® The question number and a
short summary of the original
question  will be printed above

® Unanswered questions from a
past issue may still be responded
to.

® Comments regarding answers
printed in this column may be
printed in the Reader Feedback
section if space allows.

QUESTION INFO

To be considered
All questions should relate to one
or more of the following:

1) Circuit Design

2) Electronic Theory

3) Problem Solving

4) Other Similar Topics

Information/Restrictions

® No questions will be accepted
that offer equipment for sale or
equipment wanted to buy.

¢ Selected questions will be print-
ed one time on a space available
basis.

® Questions may be subject to
editing.

Helpful Hints

® Be brief but include all pertinent
information. If no one knows
what you're asking, you won't get
any response (and we probably
won't print it either).

® Wirite legibly (or type). If we
can't read it, we'll throw it away.

® Include your Name, Address,
Phone Number, and email. Only
your name, city, and state will be
published with the question, but
we may need to contact you.

| have two Sony Watchman
TVs (model no. FD-10A and FD-
2A). I would like to use one of them
for a self-contained portable moni-
tor. Is there someplace on the cir-
cuit board | can run a video signal
from a miniature video camera
without using an external modula-
tor?
#10022 Raymond Capton
rcapton@netzero.net

I am looking for a circuit for a
radio-controlled model boat, elec-
tronic speed control with reverse
capability that will operate in the
range of 6-18 volts DC at 20 amps
max. | would like to avoid the use of
relays.

| also need another circuit that
can use one of the proportional
channels on the R/C transmitter
tied into a separate eight-button
keypad that will output distinct sig-
nals to control eight different
on/off functions on the boat for
momentary/latched operation.
#10023 Marvin A. Harten

Los Angeles, CA

| have an old Sadelco TV signal
strength meter with UHF freq cov-
erage. Is there any way to adapt it
— internally or externally — to pro-
vide level readings for Digital TV
signals?
#10024 David Schoepf

via Internet

I'm planning a fiber optic link
to send a small quantity of data
(two pressures and one tempera-
ture) between two PIC CPUs.

The cable is Optical Cable
Corp. DX02-045D-W series,
62.5/125um. Length is less than
250 feet. The cable has two fibers, |
would prefer duplex over one fiber,
using the second as backup/fault
detection.

I'm having problems locating
connectors and transceivers. |
would prefer board mount tran-
ceivers with TTL in/out to PIC.
Connectors should be easy to
install and at low cost.
#10025 Carl Denk
via Internet

| want to build an AC power-line
surge and spike detector that will

monitor the AC power line and pro-
vide a latching output via LED that
a spike or surge has occurred,
resettable via push-button switch. A
circuit with a peak level indicator
via a series of LEDs would be even
better. Is there a circuit that can do
this?

#10026 Ben Hall
Huntsville, AL

I need a conversion formula to
convert amps to horsepower.
#10027 Anonymous

via Internet

ANSWERS

[9021 - SEP. 2002]

I'm looking for a source for a
“soft-start” controller for a 3 hp,
three-phase, 240-volt water well
pump motor.

| have a 3 hp submersible
water well pump hanging on 120
feet of plastic pipe. When it starts,
it puts a high torque on the plas-
tic pipe.

#1 Sometimes the best answer is
a simple one, forget the soft-start
controller. | know this is not the
super electronic way of doing
things, but in the long run, it will be
cheaper.

You need to go to an oil field
supply house and pick up some
"WOG" hose (water, oil, and gas)
and have brass or stainless fittings
swaged on, or if you are handy, you
can get reusable fittings which real-
ly are easy to put on.

If your well is extremely deep,
you can go to a wire reinforced
hose and you can get one that will
be strong enough to handle practi-
cally anything and the fittings are
the same deal as with the WOG
hose.

The great thing about it is, if
you have to pull your pump, just
pull it and coil up the hose as it
comes out of the well, you do not
have connections to deal with and it
is lighter than pipe. Also, lightning
will not blow out expensive soft-
start equipment.

My experience with direct drive
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pumps (air compressors, too) is
that they are usually sized margin-
ally and need the starting torque to
get started.

RR Thomas
via Internet

#2 | checked the Internet and
found the following sources:

SM Service & Technology, 930
Stuyvesant Avenue, Union, NJ
07083. 908-687-1880. info@smser
vice.com. http://smservice.com/.

They have a device called The
Power Commander, which has Soft
Start.

Over time, full voltage hard
starts can damage motors, as well
as equipment. Soft starts prevent
unnecessary high starting current
by reducing the peak current by as
much as 50%. A controlled soft
start in the Power Commander lim-
its the inrush of current, prevents
unnecessary excess torque, and
reduces power line disturbances.
The soft-start circuit in the Power
Commander senses the motor load
and the power to the motor. It then
applies only the exact power
required to start the motor without
reducing the necessary starting
torque or RPM. Actual kW
demand is reduced and the power
factor is improved. Every start is
smooth, stepless, and adjustable to
the operator's needs.

These other sites sell a wide
variety of soft-start controllers:

Galco Industrial Electronics,
26010 Pinehurst, Madison Heights,
MI  48071. sales@galco.com,
www.galco.com, (800) 521-1615.

Linco Power Ltd., 3930
Chesswood Drive, Toronto, ON
M3J 2W6 Canada. (416) 630-0658.
linco@lincopower.com, www.lin
copower.com/Solcon/solcon.htm.

Wesley K. Miller
Camp Hill, PA

#3 Most manufacturers of indus-
trial motor control centers (motor
starters) such as GE, Square D,

Crouse Hinds, and Westinghouse
also make soft starters.

The best approach is one with
an adjustable current limit to allow
you to bring the motor up to speed
with the least mechanical stress.
Currently, you are starting an
induction motor full voltage across
the lines, which draws about 500-
800% of FLA (full load amps) dur-
ing start. This translates into severe
mechanical stresses just before the
motor reaches full speed of up to
approximately 250-300% of nomi-
nal torque. There are several fac-
tors in this equation, such as motor
NEMA design, line gauge voltage,
line, and length, which can change
the numbers up or down.

Walter Heissenberger
Hancock, NH

#4 A three-phase VFD (Variable
Frequency Drive) has helped us out
in the past. We had to pull in four
high-torque motors at the same
time and not dip the power source.
We used an inexpensive VFD from
AC Tech.

The ramp-up voltage was pro-
grammed so the motor started out
at slow rotation and ramped up to
operating speed. It was about a 1.5
second process, but the starting
amps went down considerably. You
may want to check www.automa-
tiondirect.com. They have about
the most inexpensive PLC and VF
Drive components on the market.

Luke J. Barker, EE
Reinke Mfg. Co., Inc.
Deshler, NE

[9026 - SEP. 2002]

I am looking for a way to use
my DSL connection on four
floors. I have an access point on
the third floor and am able to con-
nect okay on the second floor,
but no signal in the basement.
Would a high-gain antenna help?

Your best bet is to get an exter-

I nal DSL modem from your DSL

provider and feed its output into a
multiport network router/concen-
trator. You'll have to install NIC
cards in all of your PCs and run
CAT5 twisted-pair cabling from
each PC to the router/concentrator.
This way, the external modem is
your "server" and gateway to the
DSL service. Windows should
detect the installed NIC cards and
install the required drivers from the
modem install CD. If "done correct-
ly," you should have "plenty of sig-
nal" to all four machines — any
installation, etc., problems can be
handled by your DSL provider.
Ken Simmons
Auburn, WA

[9027 - SEP. 2002]

To get older PCs running, it's
sometimes necessary to boot up
with a DOS floppy, but the hard
drive C: disappears!

What installs the hard drive
in DOS?

I'm assuming you're dealing
with "AT-class" machines (80286
minimum processor). It looks like
the back-up battery for the CMOS
configuration memory has died.
These batteries were typically small
3.6V NiCad packs located near the
24-pin clock/CMOS chip on the
main motherboard. Newer boards
use 3 VDC Lithium "coin" cells.
Near these packs is a two or four-
pin header which you can attach an
external battery pack (i.e., 4xAA-
size Alkalines) instead. However,
you still have to periodically replace
these batteries.

There were no "drivers" for the
hard drives — you selected the
"drive type" from a table of para-
meters in the BIOS setup (number
of heads, number of cylinders, land-
ing zone, etc.) and entered that info
into the CMOS via the BIOS set-up
routines. Unfortunately, once the
CMOS back-up battery dies, all the
system information (drive types,
clock, etc.) is lost, which is why it's

a good idea to write down any/all
BIOS configuration info and store it
in a safe place.

NOTE: all AT-compatible hard
drives have the "drive type" infor-
mation on their labels. You can also
get this information from the drive
manufacturer, as long as you know
the make and model (located on
the drive's ID label). Once the "drive
type, etc.," info is entered and
stored into the CMOS memory, the
system will access the drive (and
boot if the drive is system format-
ted).

NOTE: You need MS-DOS 3.3
and later to properly handle the dri-
ves and their controllers, etc., and
perform FDISK/FORMAT opera-
tions to make the drive usable.

Assuming the drive(s) that
keep "disappearing" are already
bootable and/or already format-
ted/readable by DOS, simply
putting a fresh battery (or replacing
the expired NiCad pack) onto the
motherboard, running SETUP from
the BIOS, re-entering/saving the
"drive type" information to the
CMOS, and rebooting the machine
is all you need to get that "old iron"
back up and running.

XT-class (8088 processor)
machines used hard drive con-
troller cards that "did all the work"
in handling the drive's parameters
(heads, cylinders, etc.) and were
used with MS-DOS 3.2 and earlier.
You didn't have to enter and CMOS
data (XT-class machines didn't use
it), but you had to access the hard
drive controller BIOS via DEBUG to
do the preliminary "low-level" for-
matting before you could run
FDISK/FORMAT and access the
drive (make it bootable, etc.). In
this case, it's possible the drive got
"clobbered" somehow and simply
needs reformatting. If the drive has
really "died," good luck in finding a
replacement!

The book Upgrading and
Repairing PCs will have all the info
needed to get your hard drives

Check Web!! -- www.m2l.com

Fast - Programs 27C010 in 23 seconds
Portable - Connects to PC Parallel Port

Versatile -Programs 2716-080 plus EE
and flash (28, 29) to 32 pins

Inexpensive - Best for less than $200

@ Correct implementation of manufacturer
specified algorithms for fast, reliable

Available Adapters
EP-PIC(16C5x,61,82x,71,84) $49.95
EP-PIC64 (16C62-5.72-4)
EP-PIC12 (12C50%)
EP-PIC17 (17C4%)
'EP-51 ' (8751,C51)
EP-11E (68HC11 E/A)
EP-11D (88HC711D3)
EP-16__(16bit EPROMS)
EP-Z8 (Z86E02,34,6,7,8)
EP-SEE2 (93x,24x,25%,85%)
EP-750 (87C750,1.2)
EP-PEEL (ICT22v10,18v8)

$39.95
$39.95
$49.95
$39.95
$50.95| &
$30.95
$49.95| &

$59.95| &

programming.

® Easy to use menu based software has
binary editor, read, verify, copy, etc.

EP-1051 (89C1051,2051)
EP-PLCC (PLCC EPROMS)
EP-SOIC (SOIC EPROMS)
EP-TSOP (TSOP EPROMs) $59.95
Many Other Adapters Available

$38.95) ¢
$49.95
$49.95

Free updates via bbs or web.

@ Full over current detection on all
device power supplies protects against
bad chips and reverse insertion

@ Broad support for additional devices
using adapters listed below.

MZL Electronics
970/259-0555
Fax:970/259-0777
250 CR 218
Durango, CO 81301
CO orders please add 7%

http:/www.m2l.com

sales tax

Packs & Charger for YAESU FT-50R / 40R / 10R:
FNB40xh simnmi  7.2v 650mAh  $41.95
FNB-47xh rim) 7.2v 1800mAh $49.95

FNB41xh swnims)  9.6v__1000mAh $49.95
For YAESU FT-51R/41R/ 11R:

FNB-38 pack (5w 9.6v___700mAh $39.95
For YAESU FT-530/416/816 /76 / 26:

FNB-26 pack (i) 7.2v 1500mAh $32.95
FNB-27s swm)  12.0v_1000mAh  $45.95

For YAESU FT-411/470/73/33/23:
FNB-11 pack (5w) 12.0v  600mAh $24.95
FBA-10 6-Cell AA case $14.95
Packs for ALINCO DJ-580 / 582 / 180 radios:
EBP-20ns pack 7.2v 1500mAh $29.95
EBP-22nh pk.(5w) 12.0v 1000mAh $36.95
EDH-11 6-Cell AA case $14.95
ForICOM IC-Z1A / T22-42A/ W31- 32A/ T7A:
BP-180xh ok vmy)  7.2v 1000mAh  $39.95
BP-173 pack (5w) 9.6v___700mAh $49.95
For ICOM IC-W21A / 2GXAT / V21AT :(Black or Gray)
BP-1325 (5w nimr) 12.0v_1500mAh $49.95

'iw. Tl SUMMER SPECIALS!

For ICOM IC-2SAT / W2A / 3SAT / 4SAT efc:
BP-83 pack 7.2v__600mAh $23.95
For ICOM 02AT etc & Radio Shack HTX-202/404:
BP-8h pack 8.4v 1400mAh $32.95
BP-2025 pack (n1x-202) 7.2v__1400mAh $29.95
For KENWOOD TH-79A/42A /22A:
PB-32xh pack (i) 6.0v 1000mAh $29.95
PB-34xh pack (swnivr)  9.6v__1000mAh  $39.95
For KENWOQOD TH-78/48/28/27:
PB-13 (originai sizey 7.2V 700mAh_$26.95
For KENWOOD TH-77,75, 55, 46, 45, 26, 25:
PB-6xX (Mt wichgpiugh 7.2V 1200mAh _$34.95
Mail, phone, & Fax orders welcome! Pay with
Mastercard / VISA / DISCOVER / American Express

Call 608-831-3443 / Fax 608-831-1082
Mr. NiCd - E. H. Yost & Company
2211-D Parview Road, Middleton, Wi 53562

CALL OR WRITE FOR OUR FREE CATALOG!

Cellular / Laptop / Videocam / Commercial & Aviation packs too!
E-mail: ehyost@midplains.net
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"back on-line," regardless of the age
of the drives and such. If the current
edition (12th or 13th now?) doesn't
have this antiquated" info, I'm sure
you can find an earlier edition that
does.

Ken Simmons
Auburn, WA

1 [9023 - SEP. 2002]
| In a common emitter, BJT
;amplifier design (four resistors,
| RC, RE, and the two base resis-
| tors/voltage divider), what deter-
| mines the computed IB static-
bias current with respect to
| known input signal strength?
|
: The first step in biasing a tran-
| sistor is configuring the bias based
| on what you want the transistor to
| do. A switching transistor is biased
| quite differently than an audio
| amplifier. From the configuration
1 that you are describing, I am
} guessing that you are configuring
| as an audio amplifier. It seems that
} you are wondering where to set I
| knowing that your input signal cur-
} rent is around 1mA.
‘ First of all, the Q-point Iy that
‘ you mentioned (ImA) seems
lexcesswely high. Since the § of
: most amplifying transistors is 150 -
| 250, your expected collector cur-
} rent would be 150 to 250mA at the
Q point, which is far too high for a
i basic small signal amplifying tran-
| sistor.
; Here is a basic step-by-step
| method to determine the Q point of
‘ a small signal amplifier (common
emitter circuit) with your topology.

} Since you mentioned that you

| desire a linear output voltage |

| swing, pick a Q point Ic that will
‘ allow a bipolar swing without clip-

} ping the positive or negative half of |
lan input sinewave prematurely. |
| This Ic should naturally create a V¢ |

| of zero volts at the Q point, allow-

|ing maximum signal swing both |
; positive and negative. | am assum- |
| ing a bipolar power supply is avail-

| able, typically £15VDC.
See Figure 1 for the input
swing vs. output swing relation-
| ship.
‘ Note that the Q point selected

| allows for a symmetrical swing for |

| the output signal. Another way to
| look at the Q point is to consider

| the extremes of transistor opera- |

| tion. Namely "cutoff" and "satura-
| tion." Cutoff is when the base cur-
| rent is sufficiently low to effectively
| turn the transistor off. When the

| transistor is off, then the collector |

| to emitter voltage is at its maxi-
|mum (Vcg=Vce). The saturation

point is the point at which adding
more base current does not
increase the collector current. The
associated collector to emitter volt-
age for saturation is known as
Vcesar and is around 300mV for
many bipolar junction transistors.
Figure 2 shows this relationship.
Note that the Q point is selected so
that it is midway between cutoff
and saturation. The line between
saturation and cutoff is known as
the load line.

Now, to do a basic bias, lets
pick a transistor, the ubiquitous
2N3904, NPN. It has a typical B of
200. For simplicity, let's make
some assumptions about this
amplifier. First, the overall gain
desired is 50, I is ImA. Since we
wanted the output signal to swing
around OV, then Rc = V¢/I¢ or Re =
15V/1mA = 15KQ.

Given that your topology was a
common emitter with emitter
degeneration resistor, then the
approximate gain is Ay = R¢/Rg or
Rg = 15K/50 = 300Q.

To determine the bias stick
resistor values, work your way
back from the emitter. Vg =
300Q2* 1TmA = 300mV. Vg is about
700mV, so the base voltage is 1V
more positive than the negative
rail, or at -14VDC in this case.
Therefore, VR1 = 29V. Pick an R1
that creates a nominal current. A
100KQ resistor here will create a
current of 290uA. It then follows
that R2 needs to drop the remain-

* 12-bit analog inputs
* 10-bit analog outputs
* 20 digital 1/0

* 32-bit counter

* Watchdog function

A

LabJack
u12

$99

* Built-in screw terminals

* Easy-to-use USB

* Everything included

* Use with C, VB, LabVIEW

* Windows 98SE/ME/2000/XP

LabJack Corporation
info@labjack.com
(303) 942-0228

A
Output Signal
ing 1VDC, so R2 = 1V / 290pA = Q-point »
345KQ c / time
Iz at the Q point is just IC/B or I_ &/ &}
1mA/200 = 5pA. The complete I
circuit is shown in Figure 3. ;( |
Figure 4 is the same circuit /1 > Vbe
diagram tested on the bench. |InputSignal /\P ‘
Note that slight variations are due il Figure 1 |
to resistance tolerances 7 Fouce 2
(R, was changed to 3.3K, | A P
S CcC
closest match), individual |g +Re S S U
transistor B, and power & g *
supply tolerances. e QL= o |
Nonetheless, the overall P &
gain is within 10% of the
calculated gain, a pretty . >
good first approximation. Vca Veo VCE“
The input signal =
e +15VDC
was a sinusoid of i
i Rec = 15K
200mV peak to peak, R = 100K 20V Py 3
at 1,000 Hz. The out- » g Voir
put signal was mea- Calculated 5 A
sured with a scope at Values Circuit |
—
9V peak to peak, no Vin 2N3904 Vour =5o|
clipping. Just for fun, I + Vin “
increased the input 0.7v |
: 3 + 5 5 |
SJQna.l and noticed that Ry = 345K 1V 3 Re = 300 |
clipping occurred L 0.3V f
|
almost simultaneously | Figure 3 2 -15VDC |
on both the positive ‘ s
and negative half of | Figure 4 *10YDC ;
the. sinewave, an in_di— ;R1 = 100K 2302\7 Rc = 15K :
cation that the Q point ; > Voir ‘r
was selected appropri- | ‘
ately.f.or this type of : et Mour . OY =45\
amplifier. \ Vin - 0.2V
Y | |
: Hope this helped ‘ Measrad |
ou
5 Re = 300 Values | |
Robert Most |R: 5 Circuit f
via Internet ‘ e ABVDC {

www.micromint.com

/ With dozens of embedded
controllers and countless
configurations, we can help
you turn your imagination into reality.
For a complete look at our product line,
visit our website at www.micromint.com.

Micromint

(800) 635-3355
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ExpressPLH - C\Projects\MCController\ML Controller.pch
File Edt View Layout Help

ERl sl sfalal

Download our FREE layout software

Design your two-sided plated-through PCB
Send us your design with just a click
Receive your boards in a few business days

Select our MiniBoard service and get three top quality
2.5" x 3.8" PCBs for $62 — shipping included!

expresspcb.com ¢

Great selection of...

Transmitters
Receivers
Transceivers
Antenna

RF subassemblies
Radio Modems
Evaluation Kits
Amplifiers

Data encoders
Data decoders

Typical Applications

RF remote control
Data communications
Wireless Audio

RF data acquisition
Wireless Security
Robotics :
Remote Sensing VR v | & |
Remote Monitoring e
Wireless Networking

www.abacom-tech.com

ABACOM

Technologies

Tel: +1(416)236 3858
Free CD Catalog Fax: +1(416)236 8866
abacom@abacom-tech.com

Same Day Shipping—Visa, MasterCard, Amex, Diners Club cards welcome
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he WTSSR-M is a member of the new
stackable RS-232 data modules
available from Weeder Technologies.

Five optically isolated solid-state relays

can be wired directly in place of — or in
parallel with — existing low-current push buttons
and toggle switches to enable software control of the
switch operation. Relay outputs can also be used to switch
external solenoids, actuators, or high-current relays.

A relay can be instructed to open or close and remain at that new
state, or switch back to the previous state after a user-defined delay
period. Control each relay individually or update all five relays as a
group.

Built-in event sequencer allows user to load a series of relay on/off
patterns and time delays which will execute sequentially.

All modules in this series can be plugged end-to-end on a common
RS-232 cable attached to the serial port of a PC, laptop, or other host.
An on-board 32-position DIP switch sets the address of each module,
which is used for identifying data transmitted from it, as well as direct-
ing data transmitted by the host. The data bus supports full anti-colli-
sion discipline between connected modules and will allow up to 32
modules to share the same communications line. Power is supplied by
an external 8 to 30 VDC source (not included) to the first module in
the chain and is carried down the RS-232 cable to successive modules.

The WTSSR-M sells for $69.00. A data sheet is available in PDF
format on the web site.

WEEDER TECHNOLOGIES
| 710-B Brighton Cove
Ft. Walton Beach, FL 32547
850-863-5723
www.weedtech.com

GOLDLAB VIRTUAL
PANEL METER
(VPM)

orMost Systems announces the

availability of the first of a new
breed of Virtual Instrumentation. The
GoldLab Virtual Panel Meter (VPM).
The VPM was created out of a need
for a complete data acquisition and
control system with all components in
one package from one supplier, which
can be installed and up and running
in minutes. All at a price lower than
the cost of a typical A/D board
alone.

Highlights of the VPM capabili-
ties are: Connects to the USB port —
up and running in minutes; 12-bit A/D inputs (SE or
DI) (£10V, 4096 scans/sec); variable gain amplifier (1, 2, 4, 8);
adjustable analog outputs; settable digital outputs; digital triggering
input; oscilloscope graph display with format controls; definable logic
and math processing; continuous operation or snap and hold;
min/max displays; adjustable time marks on graph; processed data
display, and raw input displays.

The VPM is perfectly suited for prototyping, testing, demos, labo-
ratory experiments, monitoring, and production.

The VPM package includes a hardware data acquisition device,




New Product News

which connects to the USB port; software on a CD; printed manual and
PDF file of manual; USB cable; screw terminal connectors on the VPM
for all connections; and complete installation instructions.

The VPM will run on PCs with Windows 98SE, ME, 2000, XP, or
later, and a USB port.

The Virtual Panel Meter is $599.00 complete. There is currently a
$100.00 introductory discount.

For more information, contact:

FORMOST SYSTEMS
5377 Lauby Rd, N.W, Dept. NV
North Canton, OH 44720
330-818-0100 Fax 330-818-1119
Email: info@goldiab.com
Web: www.goldlab.com

TI UNVEILS
WORLD'S LOWEST
POWER MCU

roviding customers power sav-
ings up to 10 times more than
’ ‘ competitor devices, Texas
) Instruments (TI) (NYSE: TXN) intro-
duces the world's lowest power MCU
with power consumption as low as
0.7 micro-amps in standby mode
and 1.3 micro-amps active.

The new MSP430C1101 is
available for $0.49 in high-volume
and is 100 percent compatible
with all existing MSP430 family

members. With the introduction of the new

device, the family portfolio spans from the low-end $0.49 device
to higher-end devices with up to 60kB of program memory, high-per-
formance data converters, and an array of digital peripherals offering
true system on chip (SoC) solutions for a wide range of low-power appli-
cations.

The new MSP430C1101 includes 1kB of ROM, 128 bytes of RAM,
a watchdog timer, three-channel multi-function 16-bit pulse-width mod-
ulation (PWM) Timer_A, and an analog comparator that supports high-
precision analog-to-digital conversion for cost-sensitive applications.
Eliminating the need for software intensive polling commonly used with
other low-cost MCUs, the MSP430C1101 like other high-end MSP430
derivatives, also offers vectored interrupt capability on every [/O pin
and with every peripheral supporting sophisticated event-driven opera-
tion.

"The new MSP430C1101 provides our customers a significant cost-
performance advantage," said Mark Buccini, Product Line Marketing
Manager. "Despite the MSP430C1101's highly competitive $0.49 price
and ultra-low-power, it really packs a punch in terms of performance.
By using the 16-bit performance, we see our customers not having to
make compromises and embedding features never thought possible
from a low-cost MCU in applications ranging from electronic tags to
running shoes."

For more information, contact:

Only
j Power NICU for
\Nm%% s&ogs:} Texas \nstruments

TEXAS INSTRUMENTS, INC.
Semiconductor Group, SC-02214
Literature Response Center
PO. Box 954
Santa Clara, CA 91380
1-800-477-8924, ext. 4500
Web: www.ti.com

GPS POSITION AND SENSOR
DATALOGGING

DS2020GDL GPS

Datalogging
System now features
the new small
Sapphire GPS mod-
ule, making it easy
to build a custom
position datalog- ¢
ger to store loca-
tion, as well as £
other sensor
information onto
compact flash
cards for later
review. Furthermore, a
new software datalogger wizard provided
allows non-programmers to easily configure the device to suit indi-
vidual needs.

Equipment used in agriculture, security, transport, or seagoing ves-
sels often needs to be monitored and correlated with position informa-
tion.

Pressures, temperatures, rotation rates, doors open/closed, and
other information can be collected by this module in Excel PC-com-
patible format.

Satellite-fed position information on latitude, longitude, date, and
time from a GPS receiver can be stored for later importing into a PC
spreadsheet program.

After the module has run for minutes or months on a small battery,
PCMCIA, or compact flash datastorage cards can be removed for easy
data transfer into a PC. Laptop PCs are often inappropriately used in
these often remote logging applications, but the ruggedness, very low-
power consumption, and low price of the TDS2020GDL GPS
Datalogging System makes it a much more useful pocketable solution.

The Sapphire GPS receiver is housed in a small hemisphere with a
strong magnetic base, and can easily be placed on a vehicle roof.

The TDS2020F computer beneath it can also turn off the GPS
receiver if need be, to save power.

A keypad and graphics display can be added to the setup, so the
module can become a complete portable instrument, not just a device
to record measurements. Adding other ready-made software modules
or custom software can make the system do control work at the same
time as data collection.

Interactive design enables an engineer with little programming
knowledge to tailor the module to his exact requirements. Supplied
high-level Forth programs can be user-customized to meet a user's
exact requirements. Data and GPS logging in .csv format is provided as
a ready-made program, but sampling rate and sleep times can be
changed, or add a keypad and graphics display so that the module
becomes a complete portable instrument or controller and not just a
device to record measurements. Two serial ports and optional CANbus
interface give it real communications capability.

Available from stock, the TDS2020GDL GPS Datalogging Starter
Pack is $835.00.

For more information, contact:

SAELIG COMPANY, INC.
| Cabernet Circle, Dept. NV
Fairport, NY 14450
585-425-3753 Fax 585-425-3835
Email: saelig@aol.com
Web: www.saelig.com
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WELLER SOLDERING STAT|0N MODEL WLC 100 3ol RSR.«—TELECOMMUNICATIONS TRAINER -Com
4 Xz;;?;’c'za”gié’ﬁéﬁﬁn”;"éiéﬁé"n?° e $36% ., | HANDS-ON TELEPHONY, LAN, CATV EXPERIENCE 80
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SCOPE PROBE 60 MHz $929% | SETOF 10 2 g'% model features 3 binding posts

SWITCHABLE X1, X10 and aluminum backplate.

SWITCHES &
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| ing & matching' outfits is fast and | hsn.com.
easy. The 'Rotate' feature allows | "The hsn.com application repre-
women to see what they look like | sentsthe most sophisticated deploy-
| from a 360-degree perspective and } ment of our technology to date,"

Continued from Page 65

plete. Each profile is saved for | the 'Larger View' button provides a said Louise Guay, founder and exec-
unlimited repeat use and confiden- | closer look at garment design utive vice president of My Virtual
tiality is protected. | details. For consumers, the online | Model Inc.

HSN.com represents the first | shopping experience has never HSN is celebrating its 25th year
deployment of My Virtual Model | been more efficient, or more fun. { as the company that originated the
Inc.'s fourth generation of photo- ‘ "We feel this will be a great ser- ; television shopping concept in
realistic 3D bodies, faces and gar- | vice to our current customers and ; 1977. The idea materialized on a

ments, called "E4." Using an intu- will help attract new ones as well, small AM radio station in Florida
itive interface, which features sepa- "said Christy Clark, senior vice and has since grown into a global
rate rows of tops and bottoms, 'mix- president and general manager of multichannel retailer.

wenzonevel See and Order from Our“Action”
AMAZI N G DEVICES Web Site at www.amazing1.com

Laser Window Bounce Listenerf PLASMA FIRE SABERS | ., T’;‘ke CO{_}"O"! :
Powerful listening system, yet simpl tion. You shine a t < - ectronic nosis
g sy: Ve pleinoperation. Youshine aleserat | Kits, Parts and Accessories yp

a window and intercept the reflected beam with our ultrasensitive Duplicates effect in the motion —
filtered optical receiver. Vibrations on the window from internal picture epic of the century! é’ s a -
sounds and voices are now clearly heard. Range can be up to several SpBaily b ) ad oF S ey e e

ding on laser power and obtics tead. ) , pur, lectronic circuitry places subject under your
Lo OIS doperding T BeRE 00w e |=== Moving light appears to evaporate into space il control! Induces ALPHA relaxed mind states.
LWB Plans for 3 Laser Window Bounce Systems.....................$20.00 Blades screw into handle for easy replacement HYP2PIBNG. ... v smerssessrsmssiseronsien

We stock all size and color blades, mauler adapters, tubes HYP2K Kit/Plans.....

LWBG6K Kit of 100’ visible red for Science Project...................$129.95 digital drivers, and parts for authentic designs. Wireless HYP20 Ready to Use.

interactive sound modules change tone with motion

High performance modules require housing and simple alignment to MIND2 Plans for Mind Control...

make a field worthy LASER WINDOW BOUNCE unit. Showstesttone [ SAB15Assbled with 15" Blade. $39.95 MIND2K Kit/Plans....
circuitry , optics and our lab method of a completed assembly SAB24 Assbled with 24" Blade..$79.95 SAB24K Kit..$59.95 [ MIND20 Ready to Use. -
LWB90 Assembled receiver, 10 mw IR laser, collimator etc..$449.95 M SAB36 Assbled with 36"Blade.$149.95 SAB36K Kit..$129.95
6 Transmitter Klts

2 = 2 t] Super Sensitive Ultra Clear 1 Mile+
Pain Field Pistol Jacob’s Ladder 30” Spark e
Caution! Do not aim at people! [ A 1/2"arc expands to over 4” L] i 1 Mile+ Telephone T t
Blast out rodents with oo as ittravels up the Jacobs TeSIa Co' l s ey

Ladder evaporating in space Create a spectacular Line Powered Phone Transmitter

high power ultrasonics.

Handheld and battery
operated with all controls.

+ Adjustable arc control Bgien of Bansojs

« Uses safe high frequency
experiments possible
+ Safety shock shut down See coil in action on our/s

Rental units available. « Full 20” ladder length sitel! g"

PPP1 Plans.....ves i * 110/220 vac 150 watts L%
< BTC4Plans.......$20.00

PPP1K Kit/Plans. r0-$49.95 D JACKBKKLL............. $149.95 @ BTCAKKL..... $899.95 |

lightning. Many amazing Tracking/Homing Beacon Beeping
Transmitter

Video/Audio Rebroadcaster 1 Mi =
G TV/FM Radio Disrupter. Neat Prark!

Discretion Required

1
2
3 Never Neods Batferies!t
4
5

PPP10 Ready to Use..............$79.95 } JACK30 Ready to Use. $249.95 BTC40Readytouse..................$1199.95
. - ~ Smaller Version (8-10" Sparks) COMBOX Above 6 Kits/Plans........
Hover Board Anti Gravity BTC3Pians....$15.00 BTC3KKit...$34995 |  COMBOP Above 6 Plans Only......
f\gages 0'1 datal r(elated = Float an object using anelectric - BTC30 Readyto Use $449.95
e most revolutionary © i/ ke fc field. With handbook
advance in transporta- @ GRA3 Plansbook 62000 <2 222~ Il MINITESLA COIL Lights 4 light tuber [ 4 KV HV MODULEfor hovercraft, plasma
tion. Cutting edge R&D ) GRASKKitPwrSup....$99.95 < ¢ 3¢ [ MTC1Plans..$5.00 MTCIKKit.....$19.95 [ 9uns: antigravity, pyrotechnics. 12vdc input.

HOVER Plans and Data........$25.00 | cpa30 Assmbid abve. $14995 * © MTC10 Assmbld for 12 volis..............$34.95 MINIMAXA.................cocovcrnmsimmmassnrsnsnnesssess $19.95

Information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031 E-mail <info1@xtdl.com>

1 800 221 1705 Orders/Catalogs Only! Fax 1 603 672 5406 Information 1 603 673 4730 Free Catalog on Request
Pay by MC, VISA, Cash, Check, MO. Add $5.00 S&H Overseas Contact for Proforma
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DegignNoteg.com

Your Decign Recource on the Web

Improve Your Design
Ckille, Find Project
Advice and More

Velleman’s HPS5

Hand Held
Oscilloscope

$169.00

{Save over $40.00)
Complete with alkaline
batteries, clip leads
and carry bag
(Probe extra)

{ Visit Our Online Forum

On-Line Circuit
Archive
Hundreds of Circuits.
Over 23 Different Topics

Designing for Dollars
1) Submit your favorite circuit or
program
2) Each month the best design entry
(Judged by your peers)wins $100
3) Monthly winners are eligible for
the yearly $1200 Grand Prizel

NEXT GRAND PRIZE DRAWNG IS
OCT. 2002

Chare What You Know and
Loarn Wha{ You Don't

Visit Us at
www.designnotes.com
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Save 62%
off the

newsstand price!

Subscribe today
and get

Nuts & Volts

delivered to
your door each
month.

Call
1-800-783-4624
or order online

at

Www.nutsvolts.com



VU
METER |
250 pA at
CLOSED CAPTION |full scale. 3§

Easy-to-Use Seetron Serial LCDs

Interface a sharp LCD display to your BASIC Stamp® or other micro- Meter re-
; ; (o TV DECODER )
controller project with ease. No-solder wiring harnesses and easy " Input: Channel 3 (from cable | 515 tance ;
mounting kits available too. See www.seetron.com today. | | converter box or VCR) or :/%00 O:‘m?- B's"k facg W‘Lh EQUIPMENT RACK
' BasebandVideo and Sound scale in white and red, | COOLING FANS
(from Cable converter or | T'aked from 2010 +3. Size | size 2RU by 19"W x 18D.
| | VCR). Output: Channel 3 or 9:56U?)1i5q' X $52 ()dtfig.ch 217004 $24.95 each
* 2400/9600 baud serial $45 | | | 4 (selectable) toTV set and S | VEXTRA .
BPI-216N ;: | i 12/14.5 4
e Low (=2mA) current draw | al BasebandVideo & Sound to . STEPPER w

® 3.2 x 1.4 in. supertwist LCD

e Popular for use with BASIC Stamps® Monitor. F Connectors: RF ;]?/EMP MOTOR :
in and out (channel 3 in/ Bipolar (4-wire) &

Channel 3/4 out). Video & | TRANS- | v e
Soundin and out: RCA con- | FORMER gtg Zgg s’te yrevolution
nectors. Outputs: Closed [ 120VAC input. 12VAC or Sizgy1-5/8" sqﬂare x 1-1/2"
Caption (2nd language | 14.5VAC out @ 25A (tapped

: ! A ; long. 3/16" x 11/16" shaft
available, if broadcast) or | primary). Specizlgcgl‘;d::éh (shaft has 2 horizontal 3/32"

holes for pins).

¢ 3.2 x 2 in. backlit LCD $49
* 1200-9600 baud serial ILM-216L
® Advanced protocol, 4 switch inputs

* EEPROM for configuration settings

TEXT (news or other infor- [ 98E005

mation, if broadcast on that
¢ Favorite for OEM applications : . channel). Bypass mode on: ‘ 21M001 $7.95 each
closed caption will not be | PELTIER 4 5-40 VDC
shown. Size 11" x 6-1/8" x | JUNCTION HOBBY
; , 1-1/4".Wt. 1.8#. Agile Prod- | SPECIAL! MOTOR ,
* 3.2 x 1.4 in. graphics LCD ucts Inc. set top Model CC- | 1-8/16" sq. x 1/16" SPECIAL! 5
* 2400/9600 baud serial o) 1101, copper plate solderedto op- | Approx. 1.375" long. Caps
* Font and 15 screens in EEPROM ' | | 220007 $29.95 | posite side of module that | and ferrite beads on power
¢ Easily draw points, lines, screens — 4 is soldered to 2" x 3" x 1/2" | leads; 12-tooth gear on
) heatsink. Nominal Voltage: | 0.0625" shaft.
m 12V @ 0.72A. Use to cool | 93M002S 12 for $9.95
4 Pentium CPUs or devise -

|
|
|
| »
_ ; | | COMPAQ P-11 BX your own applications. Units ;
* 3x 2 in. supertwist LCD 3119 | | MOTHERBOARD may be paralleled for in- i
* 1200-9600 baud serial i i : | | Slot 1 board with 2 DIMM | creased capacity. Voltage is | POWER BRICK
; |
|
|
|

¢ ESD-protected, 4x4 keypad input slots, USB, onboard sound | reversible and this device [ 120VAC in. +5V DC @
* Store up to 95 screens in EEPROM and video, 1 AGP, 5 PClI, | can be used to either heat | 500mA, +12V and -12V DC
and 2 ISA slots. or cool. @415mA out. EIA plug.

20C017 $35.00 each | 98U001S 2 for $19.95 | 95E023 $9.95 each

. @ ® VISA
Scott Edwards Electronics, Inc. More displays available, ‘ llt _J
1939 S. Frontage Rd. #F, Sierra Vista’ AZ 85635 including b?fight VFDs. v a rOlllCS.Com @a_l
: r : - Mail Orders: P. O. Box 730, Morgan Hill, CA 95038-0730
° Phone: (408) 847-0033 - Fax: (408) 847-0133

|

[ Download our Catalog: http://www.alltronics.com

| Dealers Welcome by Appointment. Visa, M/C, AmEx Accepted. All Sales Final. California Residents Add Sales Tax.
|\ Shipping Additional on All Orders. Prices Good 60 Days from Date of Publication and Subject to Change without Notice.  J

phone 520-459-4802 ¢ fax 520-459-0623 See www.seetron.com

www.seetron.com e sales @ seetron.com At
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vasiercara, amex, Att@Ntion: TECHIE-STUDS roxsteeom

MDY 1o Order Call 1-800-227-3971 WWW.shrevesystems.com

| $39 57 peml

14” oxon VGA NEW H.P. 17" fixed res 15” 640x870

1 832 X 724 Accepts
ONLY... 3501l ONLY....$79 Page Display ~ Color Composite an IgE
15” Voxon VGA NEW : Displ y
ONLY....$89 H.P. 17 fixed res il S Hard
16” Rasterops fixed 83 640 X 480 Macs Surveillance Drive!
ONLY....$79 ONLY....$79 ONLY....$49 Refurbished )

> VGA refurb ONLY... .$29 NTSC Connectors
Be sure to check us out on the web at http; //www.shrevesystems com for the best prices on Vintage Mac gear!

Peltier Junction Blowout! Paper Shredders| Global Village S RM: & g
with heat sink, works on 5V &12V On Sale! Bronze * i a
13/16ix 1 3/161 s tn aPe . | External 4MB72Pin 2For$5
rotect your Privacy! 5A4%dem Nllccallanebis
Bps/9600 Apple 8 bit Video Card $19
LaserWriter IINT $149
r Apple ADB Keyboard $19
Less Than $5 Each or 4 for $19 ONLY $ 50 éi44 St/l\r;)e;hl:rive . 219
one ouse 19
CMS SCSI Case ONLY $3 Apple 11 256K Quicktake 100 Camera $99
Holds 4 5.25 SCSI Memory Bernouli 90 MB EXT $10
full ht. drives : : ;2 |44MB SyQuest Ext $10
. ppa Genulne Leather |PAS16 Audio Expansion Kit 88MB SyQuest Ext $19
Carry Case Spectrum HM51256P-10 = 0
: Let your palm pilot P ONLY $1 External Firewire
Iea the life of luxury!| For MacLC Family16 Hard Drive Cases
On |y $49 k Bit Sound Editing Card
Stock u p now: ONLY $59!
Huge inventory! Huge savings! Shreve Systems Prices reflect a 2% cash discount and are subject to change without notice. Retums

1200 Marshall st

$25 minimum order. shreveport, La 71101 are subject to a 15% restocking fee. Not responsible for typographical errors.
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Selected Titles For The Electronic Hobbyist and Technician —

The Nuts & Volts

Robotics

The Robot Builder’s Bonanza
by Gordon McComb

A major revision of the
bestselling "bible" of
amateur robotics build-
ing — packed with the
latest in servo motor
technology, microcon-
trolled robots, remote
control, Lego
Mindstorms Kits, and
other commercial kits. $24.95

Microcontrollers

Handbook Of Mlcrocontrollers
by Myke Predko '

This reference is the

first guide to cover all

of microcontrollers.
With its from-the-bot-
tom-up approach, this &
book/CD-ROM package Fo
gives you all the information you need
to simplify the job of selecting the
right microcontroller and writing an
application for it. $54.95

Programming & Customizing
the 8051 Microcontroller
by Myke Predko
Programming and Customizing the
8051 Microcontroller
puts you in control of PROGRAMMING
the 8051's architecture | BiSTMiHee
and instruction set — 8051 MICROCONTROLLER |
and even supplies a A |
baker's dozen of ready-
to-build example appli-
cations, programs, and
circuits. Best of all, the
included CD-ROM supplies source
code for the book's experiments and
applications. $39.95

Programming & Customizing
the HCI | Microcontroller
by Tom Fox
Applications bazaar for
the 68HC11 microcon- |
troller. Squeeze every |
last drop of power out | .
of Motorola’s wildly g
popular family of "'m/
68HC11 true 8-bit single # %
chip computers! From _J
basics to complete
applications. $39.95

Programming & Customizing
PICmicro Microcontrollers
2nd Edition
by Myke Predko
This book is a fully
updated and revised
compendium of PIC
programming informa-
tion. Comprehensive
coverage of the
PICMicro’s hardware
architecture and soft-
ware schemes comple-
ment the host of experi-
ments and projects o
making this a true, "learn as you go"
tutorial. $49.95

PROGRAMMING

AND CUSTOMIZING
PICmicro
MICROCONTROLLERS

PICmicro Microcontroller
Pocket Reference
by Myke Predko

Designed to comple-

ment Programming &

Customizing the PICMI- &

CRO, this book contains " p; 3

a minimum of verbiage pchll:l'll

and serves as an imme- Pkt Refereace

diate device, code and

circuit look-up for expe-

rienced PICMICRO

applications designers.
29.95

MYRE PRLRE

Programming & Customizing
the BASIC Stamp Computer
by Scott Edwards

This edition moves you bnskly from
electronic foundations
through BASIC Stamp
"Boot Camps" and an
intelligent traffic signal
simulation to build a
robotic bug with
whisker sensors, a
time/temperature dis-
play, and a data-loggind
thermometer. $39.95

PROGRAMMING
AND CUSTOMIZING
THE BASIC STAMP
COMPUTER

PIC Microcontroller Project Book
by John lovine
This project-oriented 7
guide gives you 12 com- s’
plete projects, including:
using transistors to con-
trol DC and AC motors,
DTMF phone number
logger and distinct ring
detector and router ...
home automation using
X-10 communications ... digital oscillo-
scope ... simulations of fuzzy logic and
neural networks ... and many other
applications. $29.95

PIC

@Eeeee

Learn the fundamentals of
oscilloscope operation expertly
presented by a college professor!

Our videotape and training manual

gets you on track to effectively using
a scope fast.

Includes certification exam!

In this program, you'll learn how to:
- operate basic scope controls
- set the trigger level
- read the graticule
- take accurate measurements
- analyze waveforms
- select the correct probe
..and much more!

Introductory Price: $24.95
+ $5.00 S/H (US)

To order your vhs tape and
training manual, send check
or money order to:
SYSPEC INC.

PO Box 2546
Syracuse, NY 13220-2546
1-877-SYSPEC1
WWW.Syspec.com
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The Nuts & Volts of BASIC
Stamps Vol. | & 2

In 1995, Scott
Edwards began 3222;25
authoring a col- ’
umn on BASIC
Stamp projects
in Nuts & Volts
Magazine. The
column quickly
became a
favorite of Nuts & Volts readers and
continues today with Jon Williams at
the helm. The Nuts and Volts of
BASIC Stamps is a collection of about
75 of these columns.

Radio & RF

The
Niits & Volts
me,

both polum

Secrets of RF Circuit Design
3rd Edition
by Joe Carr

| TSR
|

This revised and updat-
ed guide gives you the
best ways to design,
build, and test today's
radio frequency circuits.
It's filled with projects
and experiments that
make it easy to apply
RF principles to real-life
applications. $39.95

Practical Antenna Handbook
4th Edition
by Joe Carr

The most popular book

z m»

on antennas ever writ- v
) PRACTICAL

ten. This edition blends ANTENNA

“the theoretical con- 'w""o,o...‘.‘ |

cepts that engineers
and others need to
design practical anten-
nas, and the hard-
learned practical
lessons derived from actually building
and using antennas.” $49.95

Beginners Handbook of
Amateur Radio 4th Edition
by Clay Laster
The revised edition of
the most trusted guide
in ham radio is here.
This edition delivers all
the guidance you need
— from radio and elec-
tronics fundamentals
needed to set up a
transmitter to the
newest equipment to revisions to the
FCC rules and tests. $34.95

Radio

CLAY LASTER,

Handbook of Radio & Wireless
Technology
by Stan Gibilisco

Containing more than
1,000 concise articles,
this one-stop source of
user-friendly insight pro-
vides blanket coverage
of one of the fastest- |
growing areas in com-
munications from anten- |
nas and transmission lines, to analog
and digital modulation techniques, to
satellite, space, and laser communica-
tions. $44.95

Electronics

Practical Electronics For Inventors
by Paul Scherz
This experiment-orient-
ed guide is loaded with
over 750 hand-drawn
images that support
author Paul Scherz's
crystal-clear, fully
detailed instructions,
showing you how to
turn theoretical ideas
into real-life gadgets. $39.95

Guide To Understanding
Electricity & Electronics
by Randy Slone

For the true beginner, there's no better
introduction to electrici- —
ty and electronics. You'll
also find 25 complete
projects that enhance
your electricity/electron-
ics mastery, including  §
15 new to this edition, F
and appendices packed |&
with commonly used ;
equations, symbols, and supply
sources. $24.95

ELECTRICITY
AND ELECTRONICS

Digital Electronics Guidebogk:
With Projects
by Myke Predko

Perfect for electronics
hobbyists and students
— even complete begin-
ners — who want to
understand digital logic
and build their own low-
cost logic circuits.
Featuring more than 20 E*$

projects with step-by-step directions for
designing, constructing, and interfac-
ing easy-to-do TTL (Transistor-
Transistor Logic) circuits. $34.95

www.gatewayelex.com

(Electronically Speaking, Gateway’s Got It!)

g3ie

ELECTRONICS, INC

MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
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Hobbyist Bookstore

Understanding Automotive ‘ Troubleshootin
Electronics Fifth Edition ‘
by William B. Ribbens |
This edition of
Understanding
Automotive
Electronics covers
the most recent tech-
nological advances
in operation and
troubleshooting of
electronic systems
and components.
This is a practical text, su1table for the
automotive technician, student or
enthusiast. It includes low-emission
standards, on-board diagnostics and
communications, digital instrumenta-
tion, and digital engine control.
$34.99

Circuit Troubleshooting
\ Handbook

by John D. Lenk
Heavily illustrated with [ Gircut
diagrams and schemat- | Troubleshootin
ics, it uses a standard, | Handbook
easy-to-follow format to !
help readers understand
and troubleshoot a wide
range of circuit types,
and provides proven cir-
cuit testing techniques
for all levels of instrumentation.
$39.95

Electronics

Electronic Troubleshooting
2nd Edition
by Dan Tomal and Neil Widmer
Encyclopedia of Electronic | This updated tool gives
Circuits Vol. 7 all the fundamentals
by Rudy Graff needed to do succgssful - ELECT
Designed for quick | servicing and repair
reference and on-the- work, blending tradition-
job use, the | al theory with the very

Encyclopedia of | latest insight into mod-
Electronic Circuits ern electronics technolo- i .

Volume 7, puts over ay. Time—sa\{ing tab.les, E 2 .
1,000 state-of-the-art charts, and illustrations pinpoint equip-

electronic and inte- } ‘ ment problems in a snap. Numerous
grated circuit designs at your finger- ‘ reference guides, rules of thumb, and
tips. This collection includes the latest ‘ tricks of the trade all combine to assist

|

\

\

designs from industry giants such as in troubleshooting the full spectrum of
Advanced Micro Devices, Motorola devices and products more easily than
Teledyne, GE, and others, as well as ever before. $39.95

your favorite publications, including

Nuts & Volts! $39.95 Miscellaneous

The Hacker Diaries: Confessions
of Teenage Hackers
by Dan Verton
Through fascinating
| interviews with FBI
agents, criminal psy-

High Voltage

Homemade Lightning: Creative
Experiments in Electricity
by R.A. Ford

Enter the wide-open

frontier of high-volt-
age electrostatics
with this fascinating,
experiment-filled
guide. You'll discover
how to make your
own equipment, how
electricity is used in =
healing, and the workmgs of many
experiments in high potential physics!
$24.95

ment officials—as well
as current and former
hackers—you’ll get a

‘ glimpse inside the

| mind of today’s

| teenage hacker. Learn
\

\

how they think and understand the
internal and external pressures that
pushed them deeper and deeper into
the hacker underground. $24.99

This Month’s NEW Titles

Audio/Video €able Installer's McGRAW; HIH-

Pocket Guide $29.95

by Stephen Lampen

ut complete performance specifications for

analog and digital audio and video installa-
tions — from professional recording studios to
living room theatres — in the palm of your
hand! Audio/Video Cable Installer’s Pocket
Guide packs over 200 illustrations that clarify
all the methods, procedures, and tools you
need to successfully tackle even the most com-
plex installation job. Great for everyone from home enthusiasts to
professional engineers and technicians, the convenient take-along
size is as perfect for professionals working out in the field as it is
for hobbyists tinkering in the basement. Author Stephen Lampen,
an industry pro, anticipates and answers your every question on
analog and digital audio, analog and digital video, including high
definition video cabling; connectors; using Category 5, 5e, and 6 to
carry audio and video; installation; and much more.

-
O TSTALERS

Paocket Guide

« Complete digital video and audio
pecs

« High definition video cabling
* For professional, or home theatre use

STEPHEN LAMPEN

High Score! The lllustrated History
of Electronic Games
by Rusel Demaria & Johnny Wilson

rom pinball to

PlayStation, this photo-
packed “coffee table” vol-
ume chronicles the history of |
electronic games — which
has become both a billion
dollar industry as well as a
cultural phenomenon.
Featuring hundreds of inter-
views with game creators
and thousands of never-
before-seen photos from the
early days, this book honors the games that have captivated
youngsters and the young-at-heart for more than 30 years — mak-
ing this the ultimate tribute to electronic games.

Call 1-800-783-4624 tOdGY! or order online at www.nutsvolts.com we AccEPT visa, MASTERCARD, AMERICAN EXPRESS

Prices do not include shipping and may be subject to change. Ask about our 10% subscriber discount on selected titles.

WWW.CONITEC.NET

GALEP-4

UNIVERSAL
PROGRAMMERS

_Introducing a pocket programmer
W|th true Unlversal Output

(5333 )

COMPLETE KIT

flatest generation Galep-4 uses | microcontrollers such as 87/89xxx, | Remote control from other apps, (.9
ASIC universal pin technology for | PIC, AVR, ST62, etc. Low voltage | VisualBasic). Substitutes high priced
each pin of 40 pin ZIF-socket. 1300+ | devices down to 1.3V. No adapter | universal programmers e.g. ALL-11
device library / lifetime free updates. | required for DIL devices. 8 Hrs. | (HILO) or LAB-TOOL-48 (ADVANTECH)
Programs 8/16-bit EPROM'S, operation on battery (AC charger | Providing virtually matching perfor-
EEPROMS, 0-Power RAM, FLASH, | included). Runs WIN 98,NT,ME, | mance at only 1/3-1/5 the price.
Serial EEPROM's, GAL, PALCE, 2000,XP with Hex/Fuse Editor. | Info, orders, softwr : 619-702-4420

info, downloac

CONITEC DATA! MS H AVE, SUITE

AX: 619-702-4419
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Lynxmotion, Inc.

PO Box 818

Pekin, IL 61555-0818
www.\ynxmotron.com

Tel: 309-382-1816

Fax: 309-382-1254

sales@lynxmotion.com

Visit our website or ask for our free catalog! tech@lynxmotion.com
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www.web-tronics.com

High Tech Video systeiii w Audio

lncludes TWO B/W Cameras w sound & LR. (night vision) ONE
57 B/W Monitor with Built-In adjustable Switching(from 2 to 20
.sewmls)& two 60 ft. pre-wired cables. Everything you need to set
up a high tech video monitoring system at home, office,restaraunt
warehouse or use it as a baby monitor. Easily hooks into VCR for

www.web-tronics.com

www.web-tronics.com

Removable Hard Drive Rack BEST
ALUMINUM FRAME & CARRIER! /]
3 COOLING FANS! CHOICE
AUTO-CLOSE FRONT DOOR!

OURNEW “BEST CHOICE" Hard Drive Rack
features aluminum frome & carrier for rugged
performance & heat disippation.Also, 3 internal
cooling fans provide even more help with heat
dlsslpanon Includes key lock, LED m:tlvlty light,

desig

& grou
for IDE ULTRA DMA66/I001I33 &alsoultnwide

24-960 Hour Time
LapseVCR’s SCSlversion.  AMR-3F (IDE Ultra DMA)...

Video Recording also
item # Dual View 12VDC version

actt anal and
Fantastic Price! 20VAC version

$119.00 ea $319.00 !

AMR/UWSCSI (ultra wide SCSI)..$22. 95

Trinle Outout Bench Power Supply

Auto-Temp Solder
Station with
Ceramic Element’

+  With Ceramic Heating |l
Element for More Accurat
Temp Adjustment

* 3 Conductor Grounded

g

Power Cord R-976
4 gggogﬂio Sl ExtraTip Options

Available. See Web!

T T

CCD B&W Board Cameras

+ ASIC CCD Area Image Sensor

« Extremely Low Power Consumption
+ 0.5 Lux Min lllumination

* Built-In Electronic Auto Iris for Auto Light Compensation

Detailed Specs on the Web
VM1030PA-B 30mmx30mmx25mm, Pinhole lens, 12V *39.“ any qty.
VM1030A 30mmx30mmx26mm, Standard lens, 12V *39. % any qty.
VM1035A 42mmx42mmx25mm, Standard lens, | 2V with back light compensation ‘49.% any qty.
VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V *49.% any qty.
VM1036A 32mmx32mmx25mm,Standard lens 12V, reverse mirror image feature *49.% any qty.

+ Fast Heating Feature

ﬁgm 9,05’,%';,%7;?"':9” ik B ullet CCD Cameras

5mar¢ Rugged Metal Housing
'y Low Power
* 12 Volt Detailed Speaon the Web
+ CCD Area Image Sensor for Long Camera Life
* Built-In Electronic Auto Ins for Auto Light Compensation

+ No Blooming, No Bur
+ 0.1 Min Lux Mlumlnallon (B&W), 1 Lux Min Lux lllumination (color)

VMBLT1020 B&W, 21 mm(D)x55mm(L) *49.% any qty.
VMBLT1020W B&W Weatherproof, 21 mm(D)x58.5mm(L) ‘69.% any qty.
VMBLTJC19BW COLOR!Weatherproof, | 7mm(D)x88mm(L) #109.%any qty.

WDB-5007S Powerful night vision camera(56 IR LEDS) $159.00 ($139.00/ 5+

Details @ web siteunder
miniature camera section

($109.00 ea. qty 4)

view extensive details@ web site

with four 3 1/2 digit LCD Displays

Output : 0-30VDC x 2 %AMPS
& 1 ea. fixed output C
Source Effect: <0.02% +1mV
Load Effect: <0.01% +5mV
Ripple & Noise: <ImVrms

; Dimensions: 365 x 265 x 164 mm
CSI3002D-3.....$169.00 Input Voltage: T10VAC+-10%

(qty 5+...8159.00) Details at www.web-fronics.com

cﬁp‘g Mini CCDs (B/W & Color)

Sensational NEW Design for Small Observation
Cameras. Smaller and Better!
'+ Ultra Miniature Design
+ Black & White Versions Only 25mm x
25mm
+ Color Versions Only 32mm x 32mm
. tvailahle in Standard Lens or Pinhole
ens
+ All Include Pre-Wired Cable Harness
for Video & Power
12V Regulated Power Supply Required (120mA typical
power consumption,
« 0.1 LUX Rating (B/W), 1 LUX (color)
+ CCD Area Image Sensor for Long Camera Life
+ Back Light Compensation Circuit
* Built-In Electronic Auto Iris Lens

VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre-wired
cabling for video/audio, 12V DC Power *109.%/°99.%5 or more

VMCW-H12A 32mmx32mmx|9mm, Color CCD with pinhole lens,pre-wired
cabling for video/audio, 12V DC Power Input *109.%/°99.%°5 or more

VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired cabling
for video/audio, 12V DC Power Input *49.% /45.%5 or more

pare S VMPS-250A 25mmx25mmx | 5mm, B/W CCD with pinhole lens, pre-wired cabling
- - for video/audio, 12V DC Power Input *49.% / %45.°5 or more

new!’*
Ben(h Digital Multimeter

O’Scope Offer

Hand-Held 3.0GHz Universal Counter $129.00

*10 digit LCD Dis with Field Strength

30MHz! ONLY $299!
*High speed 300Nﬁ-lz direct counter w 0.1Hz

$99.00 !

item #

resolution Measurement FC1002 | Item#

#5( ohm input for full range IMHz to 3.0GHZIncludes: CSI9803R
coverage *extendable/retractable whip antenna

*Ultra sensitive synchronous detector 16 *Internal 44A Nicad batt pack

se ment bargrap dlspla\ of RF signal strength (600mAH)

selectable gate speeds *9VDC, 500mA wall plug-in charger
*hold switch locks display
*low power ion (6 hr nicad ation)

Extensive Details @ www.web-tronics.com

*Digital & Analog Display,
3999 counts & 42 segment bar graph.
*Autorange & Manualrange

*Dual Channel .

*DATA HOLD, Min/M 1
Measurement i s *Dual Trace #0SC-1030
Super Economy DV *Storage Data DISPLAY/RECALL *Vert Trigger
Protek 40 MHz O’Scope luP 10 5‘0 *True RMS fAC voltage & current « I Year C.S.1. Warranty!

*Back Light

*ADP Measurement:400mV+/-3%
*Continuity & Diode test

*Power Source: AC or DC

2 Channet  AMAZING VALUE'! $9.99 $7.99 $6.99

Dual Trace 1999 counts LCD |

6” Internal Gi Display, 15mm
digit height

Includes | oscilloscope probe

Manufactured for CSI by a leading
O.E.M.manufacturer.See our website

ALTMAG P B See details @ web site for detalled specifications!

ALTTRIG g Eeeial=c @ DATAHOLD

TV Sync L i %%% Audible Continuity

Auto Focus Al A Rubber Boot 101t ‘ / . N H
%-;wn B fubber] Digital Read Out 3Amp Bench Power Supplies

Br New Real Time Owc:lloscops Include i i - - i

'mm[ New 379,001 '?}( Wes. \ Available in 0-30 volt & 0-50 volt versions
Not Refurbished. . oo DC Volts: 200m High stability digital read-out bench power supplies featuring constant voltage

*AC Volts: 200/600 AN s Lo/ vt AR

: oo . % : A/ and current outputs. Short-circuit protection and current limiting protection is

Includes 2 O Sc:)pe Pmbes(lened.Trme Ofer) *R&,ﬁﬁ{.ﬂ?&&é’%ﬁ%@ﬁ‘mﬁgﬁq provided. Highly accurate LED accuracy and stable line regulation make thew (BT
See all Details @ web-tronics.com

*Size: 138 x 69 x3lmm CSI 830 series the perfect choice for lab and educational use. . -
Our Most Sophisticated DMM  We Sold Over 800 Last Year!

i o
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, i | ‘
Auto-Ranging with Analog Bargraph L

Line Regulation: 2x10* +Ima
LED Accuracy: Voltage +1% +2 digits Ne“/ !

Current £1.5% +2 digits 2
Lower Prices

Wave Line Noise: <Imvrms

« True RMS Mode Dimensions: 29Imm x 158mm x 136mm

« 10MHz Frequency Counter
+ Time Mode with Alarm,
Clock, and Stop Watch

* Pulse Signal for Logic & Audible Test
* Continuity/Diode Test

* Logic Test

* Auto Power OFF/"Keep ON" Mode

* Dual Display % §
+ 10 Location Memory Fus;:rZOA Input with Warning

g : Beej
> m:&:‘ul Avg and Relative | Back Light
* Decibel Measurement = Data ald/Bun Blode
+ Cap and Ind. Measurement
+ Temperature Mode (C/F)

g.$16 CSI13003:0-30v/0-3amp 1-4 / $89.00 5+ /$85.00
Maegf,mon CSI5003:0-50v/0-3amps 1-4 / $109.00 5+ / $99.00

PROTEK506 Bookmark our WEB Site!Many morePower ‘ ﬂ & a3

129.00 ea. gty 10 Supplies are Available. Look Under Test Equipmen

« K Type Temperature Probe Included
= b

« Safety Design UL1244 & VDE-0411|
* Protective Holster
* Silicon Test Leads

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824
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www.web-tronics.com

Digital Storage

based scope ad:

mid/high level

T

Oscilloscope, 200MAz
‘5GS/s equiv. sampl
interf,

item# 200DSO 700 ()()

download @ o

Intelligent DMM with

PC Interface

*Auto-Ranging
*Dual Disp %

bar graph display

-

item# CSI345
Ships with Rubber
Boot, RS-232 cable,
Software

& Test Leads &
K-probe

| *capacitance
ouxitdieny *diode testing

$44 50 '*transmtercheck

audible continuity
Details & Software Download @ our web
Intelligent Multi-function Digital Counter

® counter controlledby an 8-
micro-controller with

# cight-digit high bright LE

display. Four measuring

total mode & self-check).

Frequency Measurements:

CH A, Range 10 to 100Mhz
CHB, Range 100Mhz to 1.3GHz
DETAILS AT OUR

WEB SITE under TEST EQUIPMENT ¢ NEW

item# SCOPE 81M our extensive offering of new
FLUKE TEST EQUIPMENT.
LED’S/Megabrlght Blue, White, GREAT PRICES! Just go to our home _[page & select
luminous ;&FS EQ[UIPI\;[EN]
intensity @ € Ve 2o eat deals ...........
% 20thty @ 1 10+ 100+ New 'g G
Megabright Blue 5Smm_ (L7113PBC/G) 1400 $1.95 $1.50 S$1.25 FLUKE COLOR SCOPES
Megabright Blue 3mm (L7104PBC/G) 600 $1.95 $1.50 S$1.25 Fe= :
Megabright White 5Smm (L7114PWC/G) 600  $2.15 $1.59 $1.35 MultiTurn Cermet Potentiometers

more technical details @ our web site under SEMICONDUCTORS

FLASHING red 3mm (L36BHD)

| e S

Convert any PC with USB
interface to a high performing
Digital Storage Oscilloscope.
This is a sophisticated PC

performance compatible to

products costing much more!
Complete details & software

test equipment.

Conforms to IEClOlO
*3999 counts & 38segment

*DC vo]tage(autorangmg)
*AC voltage (auto ranging)
*Temperature measurement
*Resistance (auto ranging)

An intelligent multi-function

functions (frequency,period,

6100 Also,a 10MHz OSC.OUT.

$149.00 !!

.as low as $.28 ea!

@ OUR NEW SELF-LOCKING CABLE TIES

UL approved Nylon 66, 94V-2, white color,acidproof, alkaliproof, good insulation

www.web-tronics.com

2 AMP
0-18V Ben

Oscilloscope Module

input voltage:
aptor providing

stand alone

. Load Effect:<
1

ur web site under

$59.95 $52.95
item # CSI 1802D

| Intelligent Au
Olll M%vt Sophi:

ay & Analog Bargraph.....

4 displ
Frec,

in F/C; relative quantity &
relatlve value at the same ti

item# CSI 8203

OPTAscope NEW

Digital Real Time Oscilloscope
site. An affordable USB digital
oscilloscope for students & hobbyists .
*1Ms/s Max Sample Rate
*8 Bit Vertical Resolution
*2 Channel
*Ext Trig

EXTENSIVE DETAILS @
w.WEB=-TRONICS.com

bit
D

$169.00

GSV”

Single Turn 1/4”
SQ. Cermet Pots
(Horiz. & Vertical)

Power Supply
LCD Display

. output: 0-18VDC
Current: 0-2A
Source Effect:

g_i#ple & Noise: <ImVrms

to-Rangi

nmated%)/‘gM Ever!
r%e 4 Dig backlit 8000 count dual

displ

RS232 Infrared lntcrfacejsoftwam/cable...
a'y modes, True RMS value &
Min/Max values:Temperature

f MUCH MORE DATA@ W LBSITE

FLUKE

Visit our web site & view

PRICED TO SELL!

www.web-tronics.com

ch
110VAC

<0.02%+ImV

FOR SELECTION & PRICES
0.01% +5mV

'// SoftTube Heatshrink
2:1 shrink ratio

Sold in 4 ft lengths

Sold Bulk on Spool

Extremely Low Prices

Many diameters LOW

Many colors PRICES!

PLEASE VISIT OUR WEB SITE

www.WEB-TRONICS.com
New DC Fans ! @
GREAT PRICES
UL/Ball Bearing Sleeve 3 wire
item # 1 0 25 100+
40mm 12V (PL42B12H)..85.95 4.25 395
60mm 12V (PL60B12H)..$5.95 4.25 3.97
60mm 24V (PL60B24H)..$5.95 4.29 4.09
80mm 12V (PL80BI12H) $5.95 4.25 3.95

DMM 328

80mm 24V(PL8OB24H) $5.95 425 395 328
92mm 12V(PL92BI2H) $5.95 425 400 335

a 92mm 24V(PL92B24H) $5.95 425 4.09 3.5
error % of | §oonmi2V(PLIZBI2H) $7.95 675 569 559
AN, 120mm24V(PL12B24H) $7.95 675 569 559

More Information @
$189.00 www.web-tronics.com

REF Field Strength Analyzer
The 3201 is a high quality hand-held RF Field
Strength Analyzer with wide band reception
ranging from 100kHz to 2060MHz.The 3201 is
a compact & lightweight portable analyzer &
is a must for RF Technicians. Ideal for testing,
installing & maintenance of MobileTelephone
Comm systems, Cellular Phones,Cordless
phones, paging systems, cable &Satellite TV
as well as antenna installations.May also be
used to locate hidden cameras using RF
transmissions
Extensive Tech Details & a Special Offer
At Our Web Site (www.web-tronics.com)

$1699.

Circuit S

ecialists now carries
FLUKE l}

EST EQUIPMENT

(WIW1012 series)
22 TURN RECTANGULAR ¥
(standard values from 100 ohm to 2 meg)

1 10+ 100+ 500+
$0.89  $0.79 $0.55  $0.49
26 TURN 3/8” SQ Top Adjust
(standard values from 100 ohm to 1 meg)

& long lasting Sold in Bags of 100 pcs, Buy at prices usually reserved Stocking standard 1 10+ 100+ 500+ I
for large bulk purchasers 111111 CHECK PRICES BELOW! :j'l“ﬁgg"m 100 ohm 5100 5099 5075  S0.65 (WIW326
GL3 series = 2.5 m.m. width/ GL4 series = 3.5 m.m. width/GLS5 series =4.8m.m.

widthGL8 series = 7.0 m.m. width/ GL10 series = 9.0 m.m width/ GL12 series = (WIW1036seriesy ~ «g» 1 10+ 100+ 500+

12 m.m.width......... 100 pcs per bag $0.79 $0.69 $0.55 $0.45

item length price item length rice Cermet Prices shown are per value/ More Details @ www.WEB-TRONICS.com
GL3-100 4inch $.25/bag  GL5-400 16 inch 2.49/bag

GL4-150 6inch $49bag  GL8200 8inch $1.99bag Industry 'Standard SMM & 3MM LEDS/Red/Green/Yellow
GL4-200 8 inch $.79/bag GL8-300 12 inch $2.79/bag Best More Detallg@ WWW. WB_TRONICScom
GL4-250 10inch $1.15/bag GL8-400 16 inch $3.99/bag Pricing' 1 10+ 100+ 1000+

GL4-300 12inch $1.29/bag GL10-400 16 inch $5.49/bag 3 Red-Diffused Smm (L53HD) $.12 $.08 $.05 $.04

GL5-200 Sinch $.99bag  GL10-500 20inch $6.15/bag Greeu-Uiftped i‘:}';:;f%f}%l’ ) ?3 i 5;% %%“ $$“‘ GREA
GL5-250 10inch $139/bag GLI10-600 23.5 inch $9.29/bag Red-Diffused 3mm (L934HD) . $12 $08 505 $.04 ( LED
GL5-300 12inch $1.69/bag  GL10-800 31.5inch $13.99/bag Green-Diffused 3mm (L934GD) $.14 $.10 $.07 $.04 \PRICES!
GL5-350 14inch $2.29/bag  GL12-650 25.5 inch $12.49/bag Yellow-Diffused 3mm (L934YD) $.15 $.11  $.08 8.05

Visit our website for a complete listing of our offers. We have over 8,000 electronic items on line @ www.web-tronics.com.

PC based data acquisition, industrial computers, loads of test equipment, optics, I.C’s, transistors, diodes, resistors, potentiom-

eters, motion control products, capacitors,miniature observation cameras, panel meters, chemicals for electronics, do it yourself
printed circuit supplies for PCb fabrication, educational D.1.Y.kits, cooling fans, heat shrink, cable ties & other wire handleing
items, hand tools for electronics, breadboards, trainers, programmers & much much more ! Some Deals you won’t believe !

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210
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essful product can’t be born from a feature list - ntakes exa

‘Parallax to provide the application support you've come to appr -

p. www.javelinstamp.com includes example application notes, class f Ies
stomer submitted examples to get you started.

It’s all right here in the $
Javelin Stamp Starter Kit! 2 3 9
#27237

« Javelin Stamp Module

+ Javelin Stamp Demo Board
+ Javelin Stamp Manual

+ Parallax CD-ROM and serial cable

+ Component pack for projects in the book
(selection of integrated circuits, 1/0 devices
and the resistors/capacitors to use them)

g

-

vl

roerOnline wuww. parallakinC.com  sescsumpisaregstered

Order online gr call Rk | I trad rkofP rall |

sales department toll¥free ‘ - /. o P 3

in the US at 888-512-102¢ DFH L " A N\ |  Javais a registered trademark
(M-F, 7 a.m. - 5 p.m. PST) 5 /\ of Sun Microsystems, Inc.

Circle 154 on Reader Service Card. F¥ 4




