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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!

A CORPORATE SYSTEMS CENTER

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

4 AHA-1535/1535A - SCSI1 & SCSI2 conn.
¢ Specialll - $17.50 with any SCS! HD!
# New units, OEM pkg, 80-day warranty

HSC#19397 $24.95!

9.1GB ULTRA SCS|
¢ Seagale ST19171WC, 80-pin
& 7200RAPM, 4.6mS av. latency
# Wide to std, SCSI adapters - §7.5011
# HSC 80-day warranty

HSC# 18753
$19.95!

-

Disk Drive Deals!
4,3 GB SCSI1 1/2 HEIGHT
# ST15150N hard drive

# 21 Hds, 11 Disks, 3,711 Gyl
# 7,200 RPM, 9.0 mS avg. seek
# HSC 90-day warranty

HSC# 18412 -
$14.95!

18GE SCS| Hard Drive
* Quantum ‘Atlas III' Ulra2 SCSI drive
# 7.8mS avg seek, 1MB cache buffer
& 7200RPM, 80MB/s xfer, 68-p wide conn.
# Height: 1-11/16", HSC 90-day warranty

HSC# 19423
$39.50

September is...
Time for HSC’s Annual
Sidewalk Sale!!...
Crazy prices!...Free hot dogs & soda!
Tough to beat bargains at all 3 stores!
If you're in the Bay Area, don't miss it!
Saturday, Sep. 21st, make plans now!!

Cat5 Patch Cable
am

Just under $.50 each by the case!!
# 'Foxconn' #CT88B12T88-A17
# Yellow, 12 ft. - B0 cables/case
# New, sold by case only

HSC#19234 $39.95/case

PCMCIA scCSl!

EPSON PCMCIA interface card
Epson/Adaptec APA-14608

Up 10 2mB/sec. bus rate

For DOS, Win3.1, 95/98 & NT
OEM pack, w/DB-25 cable
90-day warranty

Lab-Quality Power!

Mod. No. AEEC-350, 0-50VDC @3 Amp
110-240VAC, 60Hz - 150VA, built-in fuse

Voltage and current displays
Shont-circult protected = i
New, w/lEC pwr cord, manual
90-day warranty

H

12VDC Fan Bar am !

4 Nidec 'Beta SL', Mod. No. -12TL
+ 12VDC @ 0.06A, sid. 2-pin pwr conn.
* Measures: B0 x 25mm (3.125" x 1.07)
4 Buy ‘em by the case and savel
std PG power  [ENNAB Hew
supply fan,

_"G &
HSCi# 80153 . $1.95!
HSC# 1942280 case)$99.00

50y
waranty

PCMCIA Card Reader

SSP Argus 2000 ISA-type reader/writer
Dual PCMCIA Type I, or one Type (Il
DOS/W3.1 driver diskette included
Win95/98/NT ready

New, winterface, manual -
& cables [

HSC# 19410 $24.95

HSC Web Specials!

You can find these in the “Specials” area of our on-line shopping pages at

www. halted.com...

check them out, and use our secure site to place your order.

56K Modem/Hub

HSC# 18942 $17.50
HSC#

4MB PCI Video Card
HSC# 19332 $9.95!

30 Watt Audio Amp!

HSC# 80638 s19.§5ﬁ

[ ’

Digital Call Recorder!
HSC# 19350 $49.50!

2-Button Mouse
HSC# 18731 $3.95

Clamp Meter 8

HSC#AEEC2892 $110. 0; / {M

Hub 3Com, 12 port
HSCi#19284 $35.00

PCMCIA Ethernet
HSC# 19125 $9.95

L

ATX, 145W Power Supply
HSC# 18350 $9.95

Server Cabinet, ATX HSC#AEEC1504 $14.

HSC# 80541 $149.95

10/100 Ethernet Card

5
19334 $12.50 3

Basic Clamp Meter
HSC#AEEC2891

Initio SCSI Cntir, PCI
HSC# 18218  $9.95

Adaptec SCSJ ISA
HSC# 17995 §7.50

$45.00

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

PCMCIA 10BaseT
HSC# 19336 $12.50

2000W Variable Xformer
HSC#AEEC2090 $95.00

i

My e

Check out our

Weekly Specials!
www halted.com

AT Mid-Tower Cab.
HSC# 19327 $14.95

DVM, w/flip-up LCD
HSCH#AEEC2890 $39.95 ;?

Table Top Solder Pot
HSC#AEEC10P $32.00

Bargain DMM

95 12v,3.4A Power Supply HSC# 18665

CompachIash Reader
HSC# 19379 $12.95!

6VDC, 12Ah lead-acid
HSC# 19283

500W Variable Xformer
HSC#AEECS590 $45.00

Pixie2 Tranciever Kit
m=m_, HSC# pixie $9.95

Compact Power Supply
HSCi# 18415 $12.50

ATX 200W Power Supply
$14.95

HSC# 19312 $9.95

Get directions @ www.halted.com

SCA to SCSI 1 Adptr

Converts SCSI1 to SCA wide

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

+ New, 90-day warranty
Specialll...just $7.50 i
with any SCSI Hard Drive

HSC#SCS3700 _ $12.50!}

+
+
+*
+

Compact Keyboard!
B8/89 enhanced key layout

Finger glide mouse function

Space Saving design

Only 8.5 11.28°1 -
Free PSi2 connector adapters!

New, w/mouse driver diskette and

manual
HSC# 19328 $14.95!

$9.95

AT/ATX Motherboard
Model ‘GA-6BA’ Pentium2/a
P2s 1o 400MHz. P3s to 650MHz
DIN-S kybd sk, Intel 4408X chipff
AGP, IDE, 2510, PIO i
4-PCl, 2-I1SA slots & 4-DIMM ”
New, OEM pack, w/CD. cables & manual

HSC# 19331 $24.95

Video Players!

12vDC & 120VAC Built-In!
4+ Model No. VHS-10S player deck
# Std NTSC VHS format, frt-pnl entris
# Perfect for on the road!
# Working pulls, HSC 80-day warranty

HSC# 19048
$19.95

115VAC Unit
+ Magnavox video player, working pulls
# Standard 'F & RCA connectors
# Switch selected Ch. 3 or Ch. 4 output
#* Working pulls, HSC 90-day warranty

HSC# 19152 -

Computer Microscope

# Intel ‘Play’ "QX3+" with USB

# Built-in light source & backlight
* 10X, 60X & 200X lenses

# Capture single frame or ‘movie’
* S/W stores/manipulate images
# New, refail boxed w/acc.

HSC# 80623x $49.50

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 USBE hubs
New, w/cable, manual, 80-day warranty

HSC# 19335 $19.95

Win-based Terminal
' i
+ Virus-proof - high security i
+ Easy access to server apps.
+ Up to 32 users/servers, tiny footprint
+ VT220, VT100 and VT52 emulation
+ Mouse, keyboard power supply included!

HSC#19346 $89.50

WYSE ‘Winterm 23155E’

LCD Display Modules!

# 20 char, x 24 display

® 2.36°H x 3.86"W overall, 0.55" max. depth

# Dala sheet @ hitp:www.halted.com/
online/index.htm

¢ New, 90-day warranty

HSC# 19399 $12.95
# 24 char. x 2 display with LED backlight
+ Emerging Display Tech. # ED24200GLYU
# 1.406"H x 5.5625"W overall, 0.4375°D

# Data sheels: http:z/www.halted.com/

onlinefindex.him
# New, OEM pack, 90-day warranty

HSC# 19400 $9.95

HS

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

Electronic
Supply

Santa Clara
Sacramento

$17.50
Since 1963!...

Silicon Valley’s
Electronic Marketplace

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

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
ipping. All orders shipped by UPS Surface

prior sale.

@3

unless otherwise specified. $6.00 UPS charge added for

COoD.

Visit our website for detailed information on
domestic and international shipping methods.

Circle #71 on the Reader Service Card.
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hat's in your next project ?

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

ATOM 24 MODULE ATOM 28 MODULE includes a built-in ICD (In Circuit Debugger ). Watch your
e, program run on screen with variables, SFRs and RAM values
ONLY $59.95 e ONLY $64.95 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
BTG A0 MBBULE can have it up and running in minutes !
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 2C
eeprom to give your robot memory, L.293D 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 RoOBOT KIT
ONLY $199.95

BASIC MICREQ) T seo=w visie wnassienieno con
| -800-869-5095

TECHNOLOGY AT WORK OR CALL US AT
The Basic Atom is a registered trademark of Basic Micro Inc. (M-F © AM 1O 6 PM EST)
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& BUILD A TV INFRARED
REMOTE CONTROL DECODER
— PART |
Explore how TV IR remote control
works with an easy-to-build project that
decodes the info packets used to
control your TV and other electronic
equipment.
By Mark Buccini

16 MASKING UNWANTED SOUNDS
If you are regularly or occasionally
bothered by unwanted noise, you might
try sound masking before listing your
home for sale.

By Ron Tipton

30 COMPUTER INTERFACING —
PART 4
Grading on the Curve, Interfacing with
Analog Devices — inputting from
analog devices and outputting an

analog signal.
By David Ward

46 BAIT AND SWITCH
You'll be sure to “Delight and Fright”
this Halloween with an especially
fiendish project using the ol’ bait and
switch technique.

LEARNING RVK-BASIC —
PART 9

In this last installment, learn how to
develop a new way to generate PWM
which will even work on chips that do
not contain PWM generators, learn how
to handle non-linear transfer functions,
and learn how to measure temperature
using AVR microcontrollers.

By Bob Vun Kannon

GROUNDING FOR BOATS

AND RVs

Okay all you “ham”sters, time to go out
on the water and discover how powerful
your signal can be. By Gordon West

AVOIDING PIC-FALLS

If you haven't used the PIC processor
yet, make sure you read this before
starting, since it will save you some
head-scratching time in the develop-

ment process. If you are an experienced
PIC developer, this article may keep you

from repeating certain blunders again.
By John Patrick

REPLACEMENT GRAPHICS
The gremlin strikes again ... the figures
in August’s Amateur Robotics column

Nuts & Volts

e e oo === i

VOLUME 23 = NO. 9
SEPTEMBER 2002

By Walt Noon

About the cover ... The cover was designed by computer artist Matthew Roddy (roddy@juno.com). To create

the cover, a still image of Walt Noon's "Cyber Reaper” robot (www.noonco.com/cyberreaper) was merged wi

were, well, a little screwy ...

h a heavily

Page 6

modified photo of Redland's historic "Kimberly House." The Kimberly House is the mirror image of Hollywood's famed

Magic Castle. The software used was Corel Photo Paint | 0. Matthew is a director and 3D artist/animator in the cable

industry, as well as a freelance videographer

Reader Feedback
News Bytes

Tech Forum

Dealer Directory
Events Calendar
Electronics Showcase
Prize Drawing

New Product News
Classified Ads
Advertiser’s Index
Gadget-o-rama Contest 42
NV Bookstore

Publisher’s Info

TECHKNOWLEDGEY 2002
Single-atom transistor hits
y w reduction limit; Study of laser
!* healing commences; iPod now
available for Windows; Junk
email costs reach $10 billion;

) Device detects hidden nuclear
. weapons; Processor targets

LED displays feature IC drivers;
and Virtual museum introduces Edison exhibit.
By Jeff Eckert

LASER INSIGHT

Tips on laser alignment and some shortcuts to
producing a beam.

By Stanley York

ELECTRONICS Q & A
What's Up: Resettable fuses,
power FET selection chart, and
all about DC motors; Dissect-
ing a PIR, a tach calibrator,
and an electrolytic cap healer;
Cool web sites and a serious
Klez threat. By TJ Byers

cheaper portable music players;

MICRO MEMORIES

How the inventor of the HAL
9000 came to love his IBM

samm PCs.
~ By Edward B. Driscoll, Jr.

STAMP APPLICATIONS

Data Exchange With Visual BASIC. Handling

a PC-to-Stamp data exchange in the simplest
possible manner with a little VB app thrown in.
By Jon Williams

AMATEUR ROBOTICS

Hints on how to get a head
... Combining Libby the
Robot with Herbert the
Head. Hosted By

Harry W. Lewis

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 MAILING OFFICES. POSTMASTER: Send address changes to Nuts & Volts, 430 Princeland Court, Corona, CA 92879-1300.
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Build a TV Infrared Remote
Control Decoder — Part |

By Mark Buccini

Explore how TV IR remote control works ...

ow many infrared (IR) remote controls are lying around
your house? Been curious on how they work? Or have you
ever just wanted to add remote control to one of your very
own projects? In the first of a two-part series, we'll explore
how TV IR remote control works with an easy-to-build project that
decodes the information packets used to control your TV and other elec-
tronic equipment. Control for our project comes from a 20-pin
MSP430F1121 Flash-MCU. Add a three-pin IR sensor, and a complete
TV IR decoder can be constructed in minutes, as shown in Figure 1.

TV IR Remote Basics

There are many industry protocols for encoding TV IR remote con-
trol signals — serial infrared control (SIRC) is one of the most common.
SIRC is used with most Sony equipment. Like all IR protocols, SIRC
transmits packets of information serially using a 38-40kHz modulated IR
carrier. A logical "1" is the presence of modulated IR, and a "0" the
absence. The modulation is used to filter out naturally occurring
sources of background infrared such as office florescent lights or even
sunlight. While there are many sources of infrared, it is very unlikely any
are naturally occurring with 38-40kHz of modulation.

Circuit Description

In order to decode SIRC information packets, the 38-40kHz of mod-
ulation must first be removed to expose the actual serially-transmitted
data bits. A simple three-pin TELEFUNKEN TSOP1840SS3V or
TSOP1838SS3V 3V integrated sensor is used in this project to amplify,
filter, and demodulate the IR signal. The sensor outputs clean logic-lev-
els. With no 38-40kHz IR modulation present, the sensor output is high,
when 38-40kHz is present, the output is low. Thus, the sensor also has
the effect of inverting the original transmitted data in addition to remov-
ing the modulation — the data seen at the MCU is inverted from that
transmitted. The IR sensor output is connected directly to
MSP430F1121 input pin P2.2. P2.2 is configured by software as a cap-
ture/compare function for timer A3 capture/compare register 0
(CCRO) using the port 2 option select (P2SEL) register. For feedback, if
a channel "+" code is received, an LED on P1.0 is illuminated.

3V o . °
100K
Vee
_|01uF RST/NMI
== 32768
XIN
TSOP1840SS3V T
 — | MSP430F1121
Vee j}— == XouT
Vout P2 2/CCRO
220
Gnd P10
K Vss
¥ |

(o, L g . &

Figure |. M5P430 Remote Control Decoder Circuit.
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Bit timing for IR remote control is relatively slow compared to the
operation of the MSP430. The decoder circuit uses a common 32,768
Hz watch crystal as the source for the MCU auxiliary clock (ACLK),
which is also selected as the timer A3 clock source. With this clock
source, timer A3 has a resolution of 30.5uS — more than accurate
enough to resolve the SIRC protocol with no bit errors. The MSP430's
on-chip digitally-controlled oscillator (DCO) is used at the default fre-
quency of ~ 1MHz for the CPU master clock (MCLK). As the 32,768 Hz
watch crystal sources the clock for timer_A3 and, in effect, IR decoder
function, CPU speed is not critical. The CPU needs to only operate fast
enough to manage the tasks required. Using the slower ACLK for the IR
decoder and the faster MCLK for CPU, both ultra-low power stand-by and
fast burst code execution are enabled.

SIRC Protocol

The SIRC protocol uses a data packet with an encoding scheme of
variable bit-length or pulse width modulation. The length of a bit deter-
mines its logical value. The start bit is 2.4mS of modulated IR, 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 total length of
a received "0," including the sync pulse, is therefore 1200uS, a "1"
1800uS. Figure 2 shows the format of a complete SIRC data packet. An
SIRC packet consists of the start bit and 12 data bits. The 12 data bits
are comprised of a five-bit device code (D4 to D0O) and seven-bit com-
mand code (C6 to CO). Table 1 shows a few of the most-used device
codes and Table 2 common command codes. The SIRC protocol sends
data LSB first. Following the start bit, CO is the first bit received.

Remote Control 101 — Example fetl 10_sirc.s43

The software example fet110_sirc.s43 will decode SIRC packets.
Three CPU registers are used in the example fet] 10_SIRC.s43: IRData
(R6) receives the IR data; IRBit (R7) is used to track bits as received;
and IRlength (R8) is used to store the length of the data bits as received.

f#fdefine  IRData R6
f#tdefine  IRBit R7
#define  IRlength R8

Three variables are defined: IR_Mid is 1/2 of an SIRC bit length in
timer_A3 clocks; IR_Start approximately 2.3mS in timer_A3 clocks (the
minimum length of a valid start bit); and IR_Start2 approximately
2.5mS in timer_A3 clocks (the maximum length of a valid start bit).

last capture start bit
i (¢] i 1 i 1 i (8 ‘; Start I;
B D S ST . —
1.2ms 1.8ms 1.8ms 1.2ms 2.4ms
| D4 D3 D2 D1 Do | C& C5 Cc4 €3 €2 <Ci co I s ]
Device Code Comand Code Start

Figure 2. ISIRC Data Packet As Transmitted.



Build a2 TV Infrared Remote Control Decoder

IR Mid equ 49 : 1500uS @ 32768Hz ACLK
IR_Start equ 75 : 2300uS @ 32768Hz ACLK
IR_Start2 equ 82 ; 2500uS @ 32768Hz ACLK

The Mainloop is very short with activity driven in interrupts and by
subroutine functions. This type of programming activity allows for easi-
er code understanding and modification compared to old-style "straight-
line" programming.

Mainloop call #IR_Ready ; Ready IR decoder
bis.w #LPM3,SR ; Enter LPM3, stop, save power
call #LED_Disp ; Test for Channel +
jmp  Mainloop

The IR decoder function using the timer_A3 capture compare func-
tion is enabled in the Mainloop by calling the IR_Ready subroutine. The
subroutine IR_Ready enables CCRO to capture on a falling edge from
the IR sensor connected to P2.2. Next, software in the Mainloop sets bits
in the CPU status register (SR) to put the system into low-power mode
3 (LPM3). In LPM3, the CPU and DCO are off, but timer_A3 is still count-
ing from the ACLK with CCRO interrupt logic fully active.

Though the MSP430 is in LPM3, the timer_A3 driven decoder will
run interrupt driven as a secondary task. Using capture/compare fea-
tures of timer_A3 enables much easier decoding of the IR data. CCRO
does the IR data receive bit latching in hardware independent of CPU
and other system activity. The architecture of the MSP430 automatical-
ly enables the CPU and DCO when any enabled interrupt is requested in
less than 6uS. So during CCRO interrupts, the CPU will run in very short
"bursts," requiring very little time and power consumption.

On the first falling edge or P2.2, indicating the beginning of the start
bit, a CCRO capture occurs capturing TAR into CCRO and interrupt
TAO_ISR is requested. The count in TAR is automatically captured and
stored in CCRO by hardware, no software is required. Software will store
CCRO in IRLength inside of the TAO_ISR. After the first falling edge,
CCRO capture edge is switched to rising edge that will capture at the end
of the start bit and all following bits.

The length of the SIRC data bit is calculated by subtracting the cur-
rent TAR capture stored in CCRO from the previous saved in IRLength.
A start bit length validation between 2.3mS and 2.5mS is done assuring
a good start bit. The decoder software will reset if a valid start bit is not
received, assuming that an error has
occurred. A valid start bit should be
approximately 2.4mS. Inside of the
TAO_ISR, IRBit is used to count down the

M CSPY - test1121.d43

Photo |. MSP-FE

IR_ST Test push.w &CCRO
IRlength,0(SP)
cmp.w  #IR_Mid,0(SP)

sub.w
IR_Bit

IR_Shift rrc.w

T430X110

With Sensor Attached.

: Save to stack CCROcount
; Time length last capture
; C=1 if IR RXed bit = 1

IRData ; Carry ->IRData

With CCRO, hardware capturing the timer_A3 value exactly when

edges occur on P2.2, other real-time activities can occur simultaneous-
ly with the IR decoder should the application need to be expanded. The
IR decoder software runs interrupt-driven in the background. Data are
shifted into IRData bit-by-bit by software after each bit has been
received.

To return the Mainloop to active, consider that every enabled ISR
saves the SR on the stack and clears the SR low power bits inside of the
interrupt service routine. After the interrupt service routine has been
processed, the return from interrupt (reti) instruction pops the original
SR off the stack. The system returns to the previous operating mode
prior to the interrupt service routine — unless the SR on the stack is
modified inside of the interrupt service routine. In this application, after
a complete IR packet has been received and cleaned up, software
returns the CPU to active in the Mainloop by clearing the LPM3 bits from

fle Edt Vew Epocte Coniol FE]Opions Dpion: Wndow Help
& I oRR asm ¢

the s HELEEIZS 2 @ Y
12 data bits as received. Each data bit is | [ : S Tol T
calculated by comparing its bit length to | 8 (16 32 | [Homery = [ o - i
IR_Mid. IR_Mid is 1500uS which is half of | |jpxooooozon  ooeo ooso ooso ooso  ooeo ooeo ooso ooso ... .=]|| [Fo2C [0300 000001071 IEE fo eﬂr
the difference between a "1" and a "0." A |[D o008 o o ooe2 uosr ez ooz oot oo Al mr mm ms mn A mz ms
bit length greater than IR_Mid is decoded | |px00000z30 0082 0082 0083 0083 0083 0083 0083 0083 [oooo " [4966 [ooso  [o2Fs [eBi4  [ESee  [osse
e e 00000240 0083 0083 0083 0084 0084 0084 D084 0084 taal  ais
as a "l," less than IR_Mid is decoded as a 0x00000250 0084 D084 0085 DDSS 0D08S 0OBS ODBS DOBS FBcT [@icT
. Dx00000260  DOBS D085 0085 0086 0086 0086 DOBE 008G
s 0x00000270 D086 D086 DOSE DDBE OOB7T 0087 DOB7 0087 a4
Hardware capturing of timer A3 | |ppx00000280 8369 9ecc 971c cipl 3c63 73CE BECZ 5627  4i...
" e 0x00000290 1EB9 5D53 7TD65 7B4F 5DEB 4CCO AB3E 221F =3
insures that software interrupt latency ||k.ooooozao  rep1 #746 p7a2 9006 e7an eosS E017 BoEE ... Photo 2. C-Spy Screen Capture
w 0x000002 BO DBF3 9105 D246 7274 AOSS SBCA B477 E467 o)
does not affect the accuracy of the cap [0x000002C0  1D4A 4DEZ 7350 1C6E OCAD 18A0 BUCA CFTE  J..M Of Several SIRC Packets.
tured timer value and the calculated bit n‘jnjr'mmnn DARS APAZ 48K SIR7  20DT NSFP ARDT NCAF L'ﬂ
I.ength. Softwar.e does not directly _read S ToEe TEEE
timer_A3, but instead the latched timer | |'mrree—ry =1 5 arntomid o AER LS4 T LauaEn :
value in CCRO. The system stack is also | |[Secupta  mov.w  #TASSELOWMCL,sTACTL 3 3, c:nnt:.nm_l :nmgﬁg :::.;‘x::;::::i 0
used to temporarily save the current | |[SesureZ ::éh D AT L R fpceak at .fet110 sRc 2.s43\58
CCRO value to be subtracted from the pre- ; e T i L e
. . Mainloop clr.w RO ;i R9 = clear poi
vious in IRlength. Mainloop 2 call IR Ready ; Ready IR decoc
G - bis.w HLEM3, SR ; Enter LPM3, sl—l
WOV . W IRData, 0200k (RI) ; Save IRData Ec
I - Table' ll " incd.w R9 ; Increment poir
| ‘ “0odq cmp.w  #080h,RY ; 64 words savec
| P H
4] | o |1 _J“,J
Reody L A

| sl NS BT BO0
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Build a TV Infrared Remote Control Decoder

the SR saved on the stack.

IR_Comp clrw &CCTLO ; Disable CCRO
rre.w  IRData ; 12-bit IRData right justified
rrc.w  [IRData 3
rre.w  IRData ;
rrc.w  IRData ;

and.w #0FFFh,IRData ; Isolate 12-bit packet
mov.w #GIE,0(SP) ; Decode Byte = Active in Mainloop
IR_Cont  reti :

This is a convenient way of managing the Mainloop with event-dri-
ven programming. The active Mainloop completes by calling the
LED_Disp subroutine. The LED_Disp subroutine will set P1.0 to power
the LED if the IR data packet is a channel "+ " command. Setting a
breakpoint on the first line of the LED_Disp subroutine allows inspec-
tion of the received packet in IRData (R6), if desired. The Mainloop
repeats, waiting in LPM3 for the next IR data packet.

Project Construction

The project was developed with an MSP-FET430X110 Flash
Emulation Tool (FET). See Photo 1. The FET's target board is used as-
is. The installed 32,768Hz watch crystal is used for timing and the
installed LED on P1.0 is used for the channel "+" indicator. The three
sensor pins VCC, OUT, and GND are directly connected to the FET as
shown in Table 3. The FET and sensor are powered directly from the PC
parallel port.

Operation

Operation is now pretty straightforward.

1. Insert an MSP430F 1121 into the FET socket. |

2. Attach the sensor to the FET. [

3. Connect the FET to a PC installed with the FET software. :

4. Create a new assembler project.

5. Add FET110_sirc.s43 to the project.

6. Make the project.

7. Launch the C-spy debugger — this programs the MSP430 Flash
also.

8. Go.
9. Point a Sony VCR at your project and press channel "+"=LED is |
’ . on.
Table 2. 10. Press any other chan-
SIRC TV Command Codes nel — LED is off.
Command F“!Wﬂﬂn Problems — Check that |
Cl) g rar the MSP430F 1121 is installed
2 Nt:ﬁb:: 3 properly in the FET socket,
3 Number 4 double-check the pin 1 indica- |
4 Number 5 tor. Make sure the sensor con-
5 Number 6 nected to the FET is exactly
g n:ggz: g as described in Table 3. The :
8 Nitaber.o 200mS margin  between |
9 Number 0 IR_Start and I[R_Start2 for |
16 Channel + start-bit validation could be |
17 Channel - widened, if needed, to support
18 Volume + poor quality transmitters —
é? gmm though this modification was
never necessary during any
Table 3. FET to Sensor Connections
MSP-FET430X110 MSP430F1121 SOP1840SS3V or
TSOP1838SS3V
J22 vcC vCC
Jz24 VSS GND
J2-10 P2.2/CCRO out
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project development or testing.

The project was demonstrated with several off-the-shelf remote con-
trols including an RCA universal remote RCU300T. The RCU300T was
programmed with Sony 002 for SIRC.

Example fetl 10_SIRC_2.s43 — Need Mode Data

Want to see some more data? The easiest way to do this is to use
the MCU's on-chip RAM. There are 256 bytes of RAM available starting
at 0200h. The second example fet110 sirc_2.s43 uses 128 bytes of
RAM to store 64 words or packets of 12-bit SIRC data. Register R9 is
used as a pointer to RAM, the instruction "mov.w IRData,0200h(R9)"
does the trick. The Mainloop is modified:

Mainloop clrw R9

Mainloop_2 call #IR_Ready
bis.w #LPM3,SR
mov.w IRData,0200h(R9)

; R9 = clear pointer

; Ready IR decoder

; Enter LPM3, stop, save power
; Save IRData to RAM

incd.w R9 ; Increment pointer
cmp.w #080h,R9 : 64 words saved?

jne  Mainloop_2 ; Keep saving

jmp Mainloop ; ** SET BREAKPOINT HERE **

Also, it is not necessary for software to setup P1 or make a call to
the subroutine LED Disp. The LED on P1.0 is not used in this example
program.

Modify your project by replacing fetl10_sirc.s43 source with
fet110_sirc_2.s43. Make sure you remove fet110_sirc.s43. Rebuild your
project and re-launch the C-spy debugger. Open a memory window in
16-bit word mode initialized to 0200h. Set a breakpoint on the "jmp
Mainloop" instruction in the Mainloop. Go. Point a Sony remote control
at the FET and press several keys.

After 64 packets of SIRC information have been received, the break-
point is hit. Look at the RAM window. You'll see the received packets in
RAM. See Photo 2. Keys will show up in RAM repeating. This is because
most remotes send the same command packet several times to make
sure the electronic equipment absolutely receives the command.

Going Further

The project presented here is very easy to build, and a great analy-
sis tool. As a matter of fact, the exact project in this article was used as
a foundation to develop many more sophisticated applications. Using
decoded IR data exchange wireless control is now possible for any pro-
ject, big or small.

We'll use what we learned in this month's project to springboard into
next month's “Ultra-low Power TV Infrared Remote Control Transmitter”
that will allow direct control of electronic equipment or other "IR
enabled" gadgets. NV

Parts List

MSP-FET430X110 — MSP430x11x1 Flash Emulation Tool
‘ Available from Texas Instruments
‘ TSOP1838SS3V — TELEFUNKEN

Available from Newark Electronics

Wi com/gadgetoramal(n]
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-
BRAND NEW, VIDEO MOTION SENSOR. The model VM-10 connec! to any stondord video mgnrll
and you've got an electronic “watchman” diligently watching fhe entire scene. Or any adjustable sized orea
wilhin the scene. Such os o
doorway or even a drawer or
cabine!l, A state of the art
security aid. The unit will close a
contoct when it senses o
change. Auio or manual reset
Internal buzzer with volume
control and adjustable on time
VCR record and VCR stop outpul
(use with lime lapse VCR ) 110VAC powered. Adjustable sensitivity. Video loop through. VM10....5179ea.

WE ARE LOOKING for UNIQUE ELECTRO-OPTICAL,
MOTION CONTROL DEVICES and RELATED.
PLEASE FAX US YOUR LIST of AVAILABLE MATERIAL.

SERIOUSLY SIZED SERVOMOTOR SLIDE, provides 21" of precise travel.

But Wait...There’s More!
These heavy duty, motorized linecr slides, do their
sliding on 3/4° diam. Thompson steel rail. The X axis
is motivated by a substantial 3.4" diam. EG&G
servomotor lype: ME3515-1918 with on EG&G 1000
count encoder driving a flex coupled 1/2” pulley
which bell drives 2.2° diom. transfer pulley which
direct drives the 1.5" final drive pulley which moves the
0.6" wide toothed belt which moves the carriage. The
X axis carriage contains o molorized rolory unit with

(" SUPER, £1.8, 10x SURVEILLANCE LENS,
Perfect far Fang range observation.

New, Fujinan, 1lmm to
110mm ZOOM optics, standard C-Moun!. Maoke
any of our C-Mount cameras a long range stealth-
cam! WOW! Provides 20X on a 1/3° CCD camera. A
super lens, Edmunds’ price $800
11-110ZM-1......5$24%ea.

B&W QUAD PROCESOR,

The GM4-BQ is an unbeatable value. Four camera
inputs with loop through. Full screen image, REAL
TIME display, high resalution: 960 x480, brighiness
adj for each chan. Alarm fime (1-20 sec | 4 alorm
inputs. Auto Sequencing mode with adj, dwell 1-4
sec. Quoality video processing. Specs. #4 video inpu's.
o1 monitor out and VCR infout, ¢4 alorm inputs
sBuzzer o2 Alarm Oul #Dim: 239 x166 x55 mm

XSLIDE-ROTARY..

the same fype EG&G servomotor driving a 5.5° diam. 1/4° thick aluminum platter mounted at about a 20
degreas angle fo the base. Rotafion is via an anti bocklash georing system directly driven by the motor.
Supporting all these goodies is a welded, 3° wide steel channel frame. The system overall size is: 45°L x
14.25'W x 8.75°H, These units must ship via truck. Very limited quantily. These are used in good condition
$229 ea. or 2 for $399

GM4-BQ QUAD.......... $179

SPECIAL, CARL ZEISS, S-PLANAR LENS,
CA type 37, 1.4/75, M1:5nA=0.30,
A faniastic lens with o current replacement cos! of

NEW, GM960R TIME LAPSE VIDEO RECORDER

12H and 24H mode. » 30Day memory backup » Eosy
mode sefting.* On- screen menus « Auto-Repeat
recording mode e Serial or One-shol racording
Time, Date, speed, and Alarm indicators on screen
These deluxe units are fronf loading and are 14°W x

Finally a brand new, 4 head, T/L recorder with all the features af a price you can offord. Features: « Up 1o 960
hours on a standard 1-120 VHS tape « 12 different modes for record and olavback « Audio recordina in the

$20K Extremely flat field and extemely high quality.

3.5"H x 12.2'D, 110VAC powered

Removed from waler-lithography system, excellent

(A SECOND SERIOUSLY SIZED SERVOMOTOR SLIDE, By ANORAD,
Provides 23.5" of Precise Travel.
But Wait...There's a Z AXIS BONUS!

These SUPER HEAVY DUTY, molorized linear
slides, do their sliding on crossed roller bearings
The X axis is motivated by a 2.25" diam, EG&G
servomator fype: MT-2130-012BE or similar with

encoder driving o flex coupled 0.75° diam. ball screw drive. The huge carrioge is: 28°L
%557 Wx 11" Thick. The X axis is 0 mossive precision machined (Mehanitel casting
Maunted lo the carrioge is a substantial Z axis unit sporting dual THK, YH2218, 0.6°H x
0.5"W rails or similar. Riding the rails are four recirculaling ball carringes attached 10 a
1/4" thick aluminum plate. (Two carriages on each sidel Running down the center isa I/
2° diam. ball screw driven by a size 23 stepper molor. This molor provides the drive for
the 10.5" travel, Z axis. These units were originally designed 1o be used in a “ganiry”
configuration. ie. suspended over the workpieca with the workplece moving in the ¥
axis. Overall size is 48"L x 17"W x 20°H. This is the perfect setup for heavy duty cutting or
engraving. Slides of this quality don'i come around very often. Don't miss out. We have a
very limited quaniity. These units must ship vio truck. These are used in good condition
remaved from aptical equipment ANORAD SLIDE.. $349 ea. or 2 for $649

NEW! 6.8” LCD COLOR, TFT, ACTIVE MATRIX DISPLAY, A huge
23sq. inch VIEWABLE AREA, Super Deal. 2.8X the VIEWING AREA of
a 4" WOW! We wish you could see the color saturation and resolution of this superior
LED display. Excellent contrast ratio, high -
quality, full color imoges are comparable J
to a CRT. Perfect, porfable, general
purpese color monitor for standard NTSC
color or B&W videa. Fully compatible with
all our comeras as well as Camcorders,
VCR's, DVD's efc. OEM "componen!” style
unit has no outer cabinel Designed 1o be
installed in YOUR housing via four mounting
labs as shown. Specs: Resolution, 1152H x
234V, 270K Pixels! Viewing angle, Top 10°, &
Daown 30¢, Lefi 45°, Right 45°_ Brighiness,
300 nit, Size: Wx H x D Imm/in, 157.2 x
1226 x 8.0, 6.2° x 4 83" x 1.1", Weight, 100z - Supplied with 30" input cable. Video input via
BNC jack , 12vDC inpul vio a standord barrel connecior.

BRAND NEW, FIRST QUALITY, GMTFT68......516%ea.

RECHARGEABLE LEAD
ACID BATTERY

Type NP-18-12, Now is your chance
to perk up those power projects
Perfect for powering many poriable
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
o manageoble 7°W x 6 75"H x 3°D,
weighl is 14 |bs. Heavy duty post
type connections. Use two in parallel
for 34 Ah WOW! Ltd. qty.
EXIDE-NP1812.....524ea.
Case of 4, EXIDE-NP1812-4..889 lamp Charger, EX-CHGR..$15¢ea.

SPECIAL, LINEAR SLIDES from DCI, Three models availoble: The large is 6°L
% 2.6°W x 1°H with 4" of fravel. The medium is 5°L x 2.6°W x I'H with 3° of travel The
small is 1.75°W x 1.75°L x 0.75°H with 1° of travel with a mmovoble spring retutn lor use
ogainst a micrometer or similor. Feotures d == o
common fa all Include: Solid
machined aluminum with
anodized construction,
hardened steel ways. Slides are
usable in any position and can carry
heawvy loads. Over 100Ibs for the large and
medium and 25lbs for the smoll. Straight
line accuracy of 0.00008"/inch of travel. All are new.
Lid Gty. DCI-LONG.......56%ea. NOW $59
DCI-MEDIUM...§59ea. NOW 549
DCI-SHORT.......$3%ea. NOW $29

NEW, 470 LINE, DSP COLOR Micro CAM
The HIGHEST PERFORMANCE available.
MICRO SIZED PACKAGE too!
Yes 470 lines with a 60db 5/N ratio o back it up!
That's 16X better than a typical 46dB standard
camera! The GM-4500, CCD comera with its’ DSP
technology provides high speed whife balonce
with no color rolling. Auto shutier speed of 1/60 1o
1/120,000 second. Truly state of the art Sleek cost
aluminum housing profects the 18mm x 26mm pc
board inside.Mounting bracke & 187 cable with
BNC video and DC pwr jock for, na sweal hook
up. requires only 12VDC@ 65mA. Optional mirror
function available. Why fool around with an open
P.C. board? This comera hos tall. « 1/4° CCO = 1
Lux = AGC = Aulo Shulter » 270k pixels » Std. 3.7
mm, 68 FOV lens # Focus:10mm to infinity =

J<ounce! » Size (mm) 33W x 29H x 30D GM-4500-STD, SPECIAL...$9%ea.
NEW! 0.005 Lux, COLOR NIGHT VISION CAMERA!

< XIDE*

mlu.mumn

LLAELE
NE18:1 12v 175 Ay

UNBELIEVABLE LOW LIGHT PERFORMANCE.
State of the Art Video, Exclusive ON SCREEN, menv driven setup of
all camera parameters!
For cavert, military & scientific applications that
must be color, this is it. Unbelievable 0.005Lux
@ 01 2 performance is enhanced through low
| speed electronic shuttering, digital froma
' integration ond advanced DSP. Aulo sensifivity
mode starts as it becomes dark. 24 hour
surveillance is possible with the opfional f1.2
aulo 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, 2ond 1 per second. Auto/Man. white balonce 32007 1o
10000°K, auto/man BLC, /N >52dB, Mirror on/off, Gain on/off,
aulo electronic shutter 1/60 to 1/120,000 sec., Alum. housing, dual 1/4x20 mig. Specs
1/2° CCD, 768IH) % 4941V), with 380K pixels, 470 Lines, 12VDC =1V@200ma, Std. video
out on BNC. Size: Simm x 5Imm x115mm long. Regulated power adapler included. All
functions con be exiernally controlled. Use standard c-mouni lens not included.
GM S| ...$44%ea.
High performance auto iris lens, 12mm, £1.2...519%a.

-3K-

SPECIAL, GM960R-VCR ......537%eq. ) condtion. ZEISS-PLANAR..$495..NOWS395 | Regulated 12 VDC/T110VAC power supply.......$8.95ea.

( " . POWER to SPARE, | (NEW, PRICE BUSTER, GM-210 )
12 VOLTS at 17.2 Ah, ORDERS. 800.8710.4070 “MINI CCD STEALTH CAM” Top quality,
NEW EXIDE SEALED Tech 603.668.2499 black and while, mini CCD comera al a super price:

Fax 603.644.78285,

All\CCards,

Packaged in a super rugged cast aluminum housing that
fits like a glove!

[ Not flimsy shee!
metal |
Removeable
mounting bracket
included as well as
an 8%, plug in
cable with BNC
video & DC power
jack for, no sweat
hook up. Why fool
around with an
open P.C. boord?
Now you can have
the GM210 for the
same price as @
simple board camera  1/3" » 420 Lines = 0.3 Lux « AGC
= Auto Shutter « Power, 12V @100mA = 270k pixels =
Standord 4 mm, 78" FOV lens » Focus from 10mm to
infinity ® NTSC video * 2 ounces = Size- 1.8° Square x 1.3°

deep, including lens, GM-210 $TD........54%ea

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

~ ~\

NEW! WEATHERPROOF B&W mini TUBE CAMERA
frldusl‘nm' .'.'!rengl'h solid machined housing.

Sleek black onodized, BRASS, housing is
0-Ring sealed & WATERPROOF. Adjusiabe
mount included, Specs: 1/3° CCD, 400
flLines resolution, 0.05 Lux sensifivity, AGC,
J Aulto Shutter. Operates on 12VDC

fi @200mA, 4mm, 78° FOV lens, A real

Y glass lens. NTSC video oul. Superior
construction. SENSITIVE to IR, Ultra small
Size anly: 125" diom. X 2° long. With 60 fi. cable. Greal for ouldoor use loo

NEW, GM300K-N.......§9%

NEW, lower cost, High quality, MINI BOARD CAM,
SIS

143" CCD, 420 Lines Res., 0.3 Lux sens , AGC, Pwr.
from 9 1o 12VDC @100mA, 266k PIXELS, 3.7mm, 92°
FOV lens,A real glass lens. Auto shutter from 1/60 to 1/
100,000 sec, Focus from 10mm ta Infinity, Std. NTSC
video oul. 1/2 ounce! SENSITIVE 10 IR. Size. 1.257sq. x
1°d, Cannections via a 3" pigtail with PC board
connector GM-1000B-5TD.. 45ea.

PULNIX, TMC7 INDUSTRIAL 1/2”, COLOR CCD CAMERA,
with Pentax Lens. For No Compromise Performance.
Specs: 1/2° CCD, 460 pu—
Lines resolufion, 76B8H 4, ’}.
® 494V Pixels, 2 Lux
sens, @f1.4, Auto/
Man AGC, Auto/Man
Shutter: 1/60 1o 1/
10,000 remately contrallable via 6 pin connector [not incl| Aute/Man white
balance, Monual gain and hue conlrols are externol. Complimentary color filter.
12¥DC @320mA, Pwr supply incl. Pentax, 16mmi f1.4 lens, A real glass lens.
Included. Std NTSC video out on BNC. Y/C (S-Videol aulput available on 12 pin
connector supplied. Superior construction. Compact size only: 1L.6"W x 125 Hx
5.5"long. Perfect for use In process monitoring, medical, surveillance ond
microscopy. Used, excellent condifion, Regular price $600. Limited quantity.

PULNIX, TMC-7.............514%ea. or 2 for $249
NEW! 4 or 8 CHANNEL, VIDEO AUTO SWITCHERS

Connec! four or eight sid. video signals and G- - . ©
they will be sequentially outpu! to the dual l 2444 <
rear ponel BNC oufpuls. Front panel user =

adjustable, variable dwell 110 15 sec per channel, Auto/manual :wnchmg

with channel bypass. Compact only 8.6"W x 3.7° D x 1.75" H, ac powered
b’\deo loop through GM-34, 4 Chan...$65, GM38, 8 Chan...$75

NEW! 0.07 Lux, COLOR NIGHT VISION CAMERA!
FANTASTIC LOW LIGHT PERFORMANCE. Exclusive ON SCREEN,
menu driven setup of all camera parameters.

INEW, STATE of the ART, GMV-35KOSD,

Perfect for covert, military & scienlific applications that mus! be color. Unbelievable
0.01Lux @ f1.2 performance is enhanced through low speed electronic shuttering, digital
frome inlegration & advanced DSP. Auto sensilivily mode starts 0s it becomes dark. 24
hour surveillance is possible with the opfienal 1.2 lens shown below. Specs: Shutfer
speed auto or manual, 1/60 10 1/120,000,
60dB S/N ratiol, 154dB Smear rejection!, AGC
gain 0 dB to 18 dB. Digital gain 0dB fo 12dB
Digital zoom continuous from up to 2X in 0.1X
steps. Masking mode allows hiding 4
programmable zones for privacy protection.
Camera an screen name. Choase you own
name for the comera and display it on monitor for
aasy identification | White bolance modeas: Auto fracking, one
push or selection from 3200k, 4800k, 5600k, 7800k, and “double
white bolance® independent white balance circuit for both bright ond dark
zone, maintains correc! white balance even with combined indocr and outdoor lighting
Programmabile 48 zone back light compensation mode for difficult lighting situation
Negative mode for negative film reading. Mirror image ond up/down selection for rear
view ond comera mounted upside down. Seven Gain/Shutter modes are user seleclable.
Mormal, X2, X4, X8, X16, X24, X32, X64. These provide frame rates of 60, 30,15, 8, 4, 3,
2, and 1 per second. Alum. housing, dual 1/4x20 mig. Specs: 1/3" CCD, B11IHI X 508V,
with 412K pixels, 470 Lines, 12VDC +1IV@250mA, Sid_ video out on BNC. Std 5-Video out
on 4Pin cannector. Size: 2°H x 2°W x 4.5” long. Regulated power adapter included. C
maount lens nof included
GMV-35KOSD.............$39%ea
High performance lens, 4mm, ll 3...5 49ea.

NEW, SECURITY MONITOR. NOW YOU HAVE THREE CHOICES!
Commercial quality, Hi-resolution B&W and Color monitors. Brand new, 90 day warranly,
BNC videa in and loop through. Rugged black steel
case. Three models are available: choose o 9” or 15
Black and White with 1000 lines of resolution or o 14°
color with 450 lines of resolution, You will be omazed
at how much batter they will make yaur video look!
There is no substitule for a real monifor, With UL, FCC
and FDA approvals.

SPECIAL, BWMONITOR-9HR....$94 ea.
BWMONITOR-15HR.
COLORMON-14HR..

o ?
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Events, Advances, and News From t

the Electronics World

by Jeff Eckert

TechKnowledgy 2002

Advanced
Technologies

Single-Atom Transistor
Hits Reduction Limit

Artist's conception of the two
molecules used by Cornell sci-
entists to create a single-atom
transistor. Electrons flow from
one electrode to the other by
hopping on and off the cobalt
atom. The upper, longer mole-
cule includes a chain of carbon
and hydrogen atoms at either
end. Photo courtesy of Cornell
Center for Materials Research,
copyright Cornell University.

perennial goal in the elec-

tronics industry has been to
reduce the size of the transistor,
which is the basic circuit building
block of electronic circuits.
Recently, Cornell University (cor-
nell.edu) scientists reported
reaching the smallest possible
limit: a transistor in which elec-
trons flow through a single atom.

The device was created by
implanting a "designer" molecule
between two gold electrodes or
wires to create a circuit. When
voltage is applied to the transistor,
electrons flow through a single
cobalt atom within the molecule.
At present, the device does not
perform all traditional transistor
functions. For example, it cannot
provide amplification. But the
inventors believe that it has poten-
tial applications as a chemical
sensor, because a change in the
device's environment can cause a
measurable change in its conduc-
tance.

At the heart of the transistor is
what the design group terms a
"designer molecule," consisting of
a cobalt atom surrounded by car-

¢
P .

bon and hydrogen atoms. It is
held in place on either side by
molecular "handles" made of pyri-
dine, a relative of benzene. On
their outer side, the "handles" are
attached to sulfur atoms that act
like "sticky fingers" to bond the
molecule to the gold electrodes.
Two different molecules have
been studied — one with longer
"handles" than the other. The
shorter molecule was found to be
a more efficient conductor. The
Cornell group's next goal is to
engineer a molecule with two dif-
ferent geometries that could act
as a switch, changing between the
two forms with the application of
a voltage.

Study of Laser Healing
Commences

Veterinary med:cme researcher
Dr. Michael Lucroy is beginning a
research project aimed at devel-
oping a low-power laser to help
heal chronic wounds. Photo
courtesy of Oklahoma State

University.

here are 15.7 million diag-

nosed diabetics in the United
States alone, and that number
grows by an average of 800,000
per year. Many of those diabetics
suffer chronic wounds on the feet
that can lead to leg amputation.
But Dr. Michael Lucroy, a veteri-
nary researcher at Oklahoma
State University's College of
Veterinary Medicine, recently won
a $134,000.00 competitive
research award from the
Qklahoma Center for the
Advancement of Science and
Technology (OCAST) to study
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the mechanisms of laser-stimulat-
ed wound healing. The results of
the study will be readily applica-
ble to human health, as well as
animal health, according to
Lucroy.

In addition to diabetics, anoth-
er group that could be affected by
this research is people who have
acquired chronic wounds from
radiation therapy. According to
Lucroy, "Radiation changes the
tissue, so you get a fibrosis, or
thickening of the skin, and in
some people, a sort of chronic
ulcer develops because the skin
has been damaged and doesn't
want to heal normally. In some
cases, one would have to wonder
if this complication might be
more detrimental to the patient's
quality of life than the cancer."

The doctor said the project
continues research he participat-
ed in while at the University of
California at Davis. There, low-
level laser light was found to stim-
ulate growth of new skin cells in
dogs that had chronic wounds.
While it is known that low-power
laser light can stimulate cell
growth, very little is known about
why and how this happens. The
first year of Lucroy's project will
systematically examine the
results of using differing color
lasers and differing light intensi-
ties to determine the most effec-
tive combination. He will be using
in-vitro skin cells for the study.
The following two years will be
dedicated to studying the cell
changes brought about by the
laser at the molecular level.

"The bottom line is quality of
life," he said. "Our ultimate goal is
to develop a small, hand-held
light-emitting device as a mini-
mally invasive yet effective
method for treating chronic
wounds in animals and people."

Computers and
Networking

Junk Email Costs Reach
$10 Billion

ccording to a recent report
commissioned by  the

European Commission, junk
email ("spam") now costs Internet
users S10 billion worldwide. The
study, which includes detailed
information on both the US and
European markets, is part of the
EC's ongoing effort to ensure that
e-commerce development does
not undermine European rules on
Internet privacy and data protec-
tion.

According to Internal Market
Commissioner Frits Bolkestein,
"The exponential growth of junk
email in recent years is a fact of
life. Current technology allows a
single cyber-marketing company
to send half a billion personalized
ad mails via the World Wide Web
every day. Consumer information
gleaned from individual web
transactions/consultations can be
sold for large sums of money, and
yet many individual subscribers
are unaware of the scale and
implications of these develop-
ments. We aim to encourage the
continued development of
Internet services without weaken-
ing the individual's right to priva-
cy:"

In response, the European
Parliament approved a directive
that calls for an "opt-in" system
for emails, faxes, and automated
calling systems and requires mar-
keters to receive permission from
recipients before they make unso-
licited commmercial pitches. It also
requires companies to provide
computer users with "clear and
precise information" regarding
the use of cookies and prohibits
them from placing cookies on an
individual's computer without that
person's permission.

In the USA, several anti-spam
measures have been introduced
in Congress, but none have
become law. A list of related laws
in Europe, the USA, and other
countries can be accessed at
www.spamlaws.com/.

If you are frustrated by dozens
of daily unsolicited commercial
messages in your mailbox, you
can (1) write to your legislators
and urge support of anti-spam
measures; (2) support organiza-
tions like the Coalition Against



Unsolicited Commercial Email
(CAUCE, www.cauce.org) and
Junkbusters (junkbusters.com),
the latter of which provides infor-
mation in 15 different languages;
and (3) avoid patronizing any
company that sends you spam.

iPod Now Available
for Windows

TechKnowledgy 2002

updates it whenever the iPod is
plugged back into the PC.

Using the built-in FireWire@®
port, a 4,000 song library can be
downloaded in just over 30 min-
utes vs. the 13+ hours it would
take with USB-based devices. The
iPod's battery provides up to 10
hours of continuous music and
recharges automatically whenev-
er iPod is connected to a FireWire
cable.

Windows users must have a
machine that is equipped with a
FireWire port, also known as a
1394 or iLink port. These can be
added for about $50.00. iPod
works with MUSICMATCH

software for PCs. iPod provides
Windows customers with” Apple's
Auto-sync technology, and users
also have the option to manually
" transfer individual songs or

‘ Jukebox, the best selling music

The latest iPod audio players
work with Windows, as well as
Mac systems. Photo courtesy of
Apple Computer.

t the recent Macworld Expo
%in New York, Apple
Computer (www.apple.com)
introduced the latest version of its
iPod™ audio player in three ver-
sions, with storage capacities of 5
GB ($299.00), 10 GB ($399.00),
and 20 GB ($499.00). The 20 GB
version will store approximately
4,000 songs. For the first time,
versions are available for both
Windows and Mac OS users.

iPod is packaged with Auto-
sync software, a feature that auto-
matically downloads an entire dig-
ital music library into the iPod and

&

playlists from their MUSICMATCH
library to their iPod.

All iPod models include ear-
bud headphones, Apple iPod
Power Adapter, and FireWire
cable. The 10 GB and 20 GB iPod
models include a carrying case
and wired remote; an optional
remote and carrying case are
available for 5 GB iPod models.
iPod for Windows also includes a

four-pin to six-pin FireWire
adapter. iPod for Mac includes
iTunes 3; iPod for Windows

includes MUSICMATCH Jukebox
software.

iPod for Mac requires Mac®
OS X version 10.1 or Mac OS 9.2,
iTunes 2.0.4 and a Macintosh with
a built-in FireWire port. iPod for
Windows requires a PC with built-
in FireWire or a Windows-certified
FireWire card and Windows Me,

Windows 2000, or Windows XP
Home or Professional.

small gallium arsenide (GaAs)
wafer. When coated with boron or
lithium, GaAs can detect neutrons
such as those emitted by the
materials that fuel nuclear
weapons. Patents are pending on
several detectors and their com-
ponents.

The wafers are small, require
less than 50V of power, and oper-
ate at room temperature. They
also can withstand relatively high
radiation fields and do not
degrade over time.

According to Argonne group
leader Raymond Klann, "The
working portion of the wafer is
about the diameter of a collar but-

Circuits and
Devices

Device Detects Hidden '
Nuclear Weapons

ton, but thinner. It is fairly straight-
forward to make full-sized detec-
tor systems the size of a deck of
cards, or even smaller. Something
that small can be used covertly, if
necessary, by weapons inspectors

to monitor nuclear facilities."

The wafers are made using
inexpensive, conventional
microchip-processing techniques,
and they can be customized for
specific applications by varying
the type and thickness of the
coating. The development group
has built and demonstrated proto-
type detectors. Argonne is now
looking for commercial partners
who are interested in developing
the detectors for commercial
applications.

This small wafer could become
the key component in small,
portable detectors for finding
concealed nuclear weapons and
Photo courtesy of
Argonne National Laboratory.

materials.

") esearchers from the US
! WDepartment of Energy's
Argonne National Laboratory
(www.anl.gov) have built a
portable neutron detector
designed to spot the clandestine
presence or transport of nuclear
materials. When fully developed,
the device could assist interna-
tional inspectors in tracking down
smugglers of nuclear weapons
and materials.

The heart of the device is a

Processor Targets
Cheaper Portable Music
Players

new music processor from
#=Cirrus Logic (www.cir
rus.com) should allow manufac-
turers of consumer electronics to

MPU and PLD/FPGA Tools

Prototyping Tools/ Kits
» Programmable logic prototyping kits
(Xilinx and Altera)
» RS-232 prototype boards
» Power supply kits
» MPU/Internet gateway software

AWC
310 Ivy Glen

League City, X 77573
(281) 334-4341

(281) 754-4462 (fax)

Check out our tools and PAK coprocessors for Basic
Stamp, PIC, AVR, 805x, 68HC11, or any MPU. Our
prototyping tools save your time and our PAKs add
powerful features to your designs. Visit our Web site
now for free tutorials, tools, and projects!

PAK Coprocessors
P 32-bit floating point math (PAK-II)
» 8 channels of PWM/Pulse 1/0 (PAK-V, VII, VIll)
» Read PS/2 keyboards or mice (PAK-VI)
B Floating point A/D (PAK-1X)
P Data sheets and projects online

www.al-williams.com/awce

SUPPORTS
DEVICES TO

EPROM+

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

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

Here's wim.r you gc.r.
cable both of which'store inside the case. \ rc:!\ ;!rmh:d u'*
for the programming unit pl ms for all technology
which is specifically \ln.\ll."u] to run under Windows 95, 98,

and technical manual which includes schematic dis agrams
mily adapters®. Comprehensive, casy-to-use software

> and DOS on any speed machine,
features which let you READ, PROGRAM, COPY and COMPARE plus much more. You have full )y
system's disk \nilLidlllL LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA
S-RECORD and BINARY files, For detailed work the system software provides a full sereen buffer editor including a
comprehensive bit and byte tool kit with more than 20 functions,

Broad device support: including FIRST GENERATION EPROMS (2708, TMS2716%, 2

SECOND GENERATION EPROMS (2716-27C0B0)(8 MEG), 40 and 42 PIN EPROMS* (2

EEPROMS (2816-28C010) PL L S ER5901 SH EPROMS (28F.29C 29EE 29F )32 MEG), \\R AMS E
5, 9

8 PIN SERIAL EEPROMS* 1 24 B0011A) PLUS ER1400/M58657*

BIPOLAR PROMS® ( FPGA CONFIGURATORS (1 TCXXX)
MICROS® (RT4X 875X XTUSN 8 S J0SHAVR)

PIC MICROS* §, 18, 28, 40 t‘(. XXX, 16C5X,6X,7X,8X PLUS FLASH & 17C)

MOTOROLA MICROS* (68705P3/U3/R3, 68HCTOSCS/CY/12/P9, 68HC11 all families)

In cludes step-by-step tutorial plus of EPROM $£7.00 SHIPPING + $6.00 C.O.D.

1 YE AR WARRANTY - 30 DAY MONEY BACK GUARANTEE ‘.SN M \STFR’(? RD MEX
“REQUIRES SXAP-IN ADAFTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) BA-e:M: ERCA & AME:

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

k“ehsito - www.arlabs.com email - arlabs@worldnet.att.net MADE IN THE 1.5...\.)
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create portable audio players that
hold nearly a full day of music
and sell for less than $50.00. The
CS7410 processor is a scalable
single-chip digital audio process-
ing device that supports CD-DA,
MP3, and Windows Media Audio
(WMA), and is adaptable to future
compression standards. Using
the WMA format, a player can
hold more than 22 hours of music
storage on a single CD. The
CS7410 is a hardware/software
combination aimed at various
CD-based audio systems, includ-
ing portable CD players, boom
boxes, and bookshelf audio sys-
tems. The CS7410 includes a 32-
bit RISC core, a 16-bit audio DSP,
an 18-bit delta sigma DAC, 256k
of ROM, and 80k of RAM on a sin-
gle 100-pin chip. Available now,
the CS7410 in a MQFP package
is priced at $8.62 in quantities of
10,000. The part is also available
in LQFP packages.

The device has the potential
for broad acceptance. A promi-
nent research firm has predicted
that US shipments of CD-based
compressed music players will
surpass those of every other

portable compressed music play-
er category in 2002, and that
sales will grow from about one
million units in 2001 to more than
18 million units in 2006 (an annu-
al growth rate of 77 percent).

LED Displays Feature
IC Drivers

ffering a means of reduc-

ing the number of compo-
nents required in circuit board
designs, American Bright
Corporation (www.american-
brightled.com) has introduced
LED displays with built-in IC
drivers. Available in both two-
and three-digit configurations,
the "smart" displays make it
easier to design displays, partic-
ularly in areas with limited
space constraints. The LED IC
driver displays are suited for
applications in process indus-
tries, digital indicators, house-
hold appliances, and exercise
eguipment.

Designed in 0.54- and 0.56-
inch packages, these devices
feature CMOS technology and
offer continuous brightness

SEARCH & BUY ONLINE
www.mouser.com

Semiconductors, Optos, LEDs, Lamps, Panel Meters, Wire, Cable, &
Accessories,Connectors, Cable Assemblies, Sockets, Terminals, Resistors,
Potentiometers, Thermistors, Varistors, Capacitors, Crystals, Oscillators,
Resonators, Inductors, Transformers, Power Supplies, Switches, Relays, Circuit
Breakers, Fuses, Batteries, Speakers, Audio Devices, Fans, Heat Sinks, Knobs,
Hardware, Cabinets, Racks, Cases,Test Equipment, Tools, Prototyping . . . .

MOUSE

ELECTRON

a

I CS
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control. The LED IC driver dis-
plays can operate within a
power supply range of 3.5 to
10V, are TTL compatible, and
feature 34 or 35 outputs with 20
mA sink capability. The model
BD-E522RI-DR1 offers a two-
digit LED display with alphanu-
meric or numerical digits, and
Model BT-M522RD-DR1 fea-
tures three-digit numeric dis-
play capabilities from zero to
nine. Multiple chips can be
placed together for longer dis-
play requirements.

The displays are priced
from less than $3.00 each in
large quantities. Small quanti-
ties are available from Turbo
Electronics, Inc., www.turbo-
electronics.com.

Industry and
the Profession

Virtual Museum
Introduces Edison
Exhibit

he Institute of Electrical

and Electronics Engineers | ed and played. NV

(IEEE) History Center has
added "Thomas Edison: A
Lifetime of Invention" to its
exhibits on the [EEE Virtual
Museum web site (www.ieee-
virtual-museum.org), which
was established in February.
The exhibit explores both the
highlights and missteps of
Edison's career. It also reexam-
ines his most famous inventions
while shedding light on his less-

er-known achievements. The
exhibit, sponsored by the
Charles Edison Fund, uses

interactive and other techniques
to show how Edison's technolo-
gies actually work.

Developed by engineers and
historians, the museum is
designed for educators, stu-
dents, and the general public. It
explores the history of electrical
engineering using animation,
sound and video, photos, and
links to other museums around
the world. Other exhibits in the
constantly-expanding museum
now include an introduction to
electricity and a section that
explains how sounds are record-

RF MODULES

Great selection of...

Transmitters
Receivers
Transceivers
Antenna

RF subassemblies
Radio Modems
Evaluation Kits
Amplifiers

Data encoders
Data decoders

® 8 8 8 8 8 8 8 8w

Typical Applications

RF remote control
Data communications
Wireless Audio

RF data acquisition
Wireless Security
Robotics

Remote Sensing
Remote Monitoring
Wireless Networking

www.abacom-tech.com

ABACOM

Technologies

Tel: +1(416)236 3858
Fax: +1(416)236 8866

Free CD Catalog
abacom@abacom-tech.com

Same Day Shipping—Visa, MasterCard, Amex, Diners Club cards welcome
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Simply said, the ultimate discount electronic parts site has arrived...

ELECTRONIX.COM

Electronix Corporation - 1 Herald Sq - Fairborn, Ohio 45324 (937) 878-1828
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Reader Feedback

Dear Nuts & Volts:

“Anonymous” and his com-
ments about the building of regen-
erative receivers has missed the

whole point. It is a hobby. Building
regens is a wonderful way to intro-
duce youngsters to the hobby of
electronics. | would suggest that he
read the QRP columns, especially
the New Jersey QRP Homebuilders
column. They have sponsored
scouts and others in projects to build
regens.

Bill Stratton has some designs
for one transistor regens to receive
aircraft frequencies that are fun to
build and perform very well. (See
Nuts & Volts, Feb. 2002, page 13.)
Paul Harden of the Mor Cal QRP club
has written some excellent tutorials
on electronics around regens. There
are some very good electronic engi-
neers that design and build regens,
too. | built my first regen 60 years
ago and my last one in May of this
year.

Ken Mills, Pullman, MI

Dear Nuts & Volts:

Thanks for publishing the two
June articles about radios. Frenzel's
compare and contrast of the
Ramsey and Ten-Tec kits was infor-
mative. The schematics were a fur-
ther treat, and | studied them. The
designers had severe feature versus
cost challenges. William's receiver
article was also welcome due to its
unusual design (an active filter
instead of a regenerative detector).

August's anonymous critic of
regenerative receivers is too focused
on performance. Although finicky, a
regenerative receiver offers high gain
and selectivity with few parts.
Regenerative receivers are simple
and the builder should succeed.
More complex designs risk failure.
Although | sympathize with the
August critic's views, building (or
even just reading about) lower per-
formance projects has value. The
simple crystal and one transistor
radios | built decades ago gave me
some valuable perspective.

Gerald Roylance
Mountain View, CA

Dear Nuts & Volts:

I just got my August issue and |
love the robotics supplement. | sub-
scribed to that other new robotics
magazine — the name escapes me
just now (RS&T?) — but they never
really made it. Your “first” effort, on
the other hand, is great! Please keep
them coming!

Please don't be afraid to devote
at least part of the magazine to high-
er-level articles. So much of what is
out there in the way of robotics arti-
cles spends way too much time talk-
ing about how to connect a switch to
a digital input of your micro — as if
by doing so one achieves Nervana —
and not enough time talking about
what you can do “after” the switch is

connected and how far one can go in
robotics. Sorry to see Bob MNansel
dropping out. | know him personally
and will miss his input in the maga-
zine. Keep up the good work.

Tom Maier via Internet

Dear Nuts & Vollts:

Thanks for the courtesy copy of
the July issue. | was well pleased to
see | can read all the articles again,
the color backgrounds of some of
the old issues were miserable to read
through. Perhaps you could answer
a puzzle, | equipped a decent EE lab-
oratory here with used gear from
your ads, where have they all gone?
Same problem with Shutterbug, no
more ads for used camera equip-
ment from individuals.

The three laws of robotics were
a hoot! I'm tempted to subscribe
again, the articles are generally not
quite deep enough for me (retired
senior EE), but the article on
Bluetooth had interesting-looking
references, I'll work with them a little
and see if your guiding hand is a
good start. Best wishes from old mil-
lionmiler Art.

Art Hogrefe via Internet

Dear Nuts & Volts:

| just finished reading the
Amateur Robotics insert that came
with the latest N&V. | emailed Dan
Danknick because | know him but
he said | should tell you. So ... this is
the type of thing that needs to stick
around. | realize that the audience
for such things may not be big
enough yet to carry a full magazine
(evidenced by the failure of RS&ET),
but it is growing. Anyway, thanks for

== 11|
| Editor’s Note:
| We invite you to
drop us a note
and let us know | |
your response to |
the Robotic sup- [
plement that
accompanied | |
the August issue |
of Nuts & Volts. |

L ATQ

Did you like it?
Would you like
to see it pub-
lished on a
regular basis?

l If so, what topics
would you like to
| see covered?

We value your
opinion and look
forward to hear-

ing from you!

editor@nuts
volts.com

|
‘ Send to:
|
|
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the extra work you guys put into the
insert and please keep it up. It's this
kind of dedication that keeps me as
a subscriber. Thanks again.

Chris Hannold via Internet

lloscopes

sCl

O

Instrumenis

7) 284-7785

email : Velleman.Inc@velleman.be
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MASKING UNWANTED
SOUNDS

By Ron Tipton

' Pl e o =
If you are regularly or oc

you might try sound masking

nwanted sounds when you are reading or studying can be irri-

tating, and sound invasion at night when you are trying to sleep

can be especially annoying. Unwanted sounds from a neigh-

bor's stereo, TV, or even conversation can wake you or keep
you awake. If you can't shut the sound out by closing windows or doors, you
may want to consider masking it with a monotanous, relaxing sound such
as ocean surf, a babbling brock, or steady rain.

DIGITAL STORAGE

One approach to producing a masking sound is to program a WAV file
into an EPROM. Then generate sequential EPROM addressing with discrete
logic or a microprocessor, and finally, convert the digital samples to sound
with a digital-to-analog converter (DAC).

To avoid hearing the "splice" that occurs when the EPROM address
loops back from the end to the beginning, the stored sound duration should
be at least 60 seconds. If the sound effect was sampled at 22 kHz, 60 sec-
onds of 16-bit words takes 2.64 MB of EPROM. We are looking at a cost of
$50.00 or so for components to build this circuit. Let's look at an alternate
approach that is less expensive.

ANALOG STORAGE

Information Storage Devices, Inc. (ISD) [1], manufactures analog stor-
age integrated circuits (ICs). This chip samples the analog signal and store
the samples in a multilevel array so it's sort of digital. But all the conversion
is handled internally so, to the user, it's analog in and analog out. Their
ISD2560 is a 28-pin IC that holds 60 seconds of sound with a 3.4 kHz band-
width and needs only +5 volts for operation. This bandwidth is lower than
we would have using the EPROM circuit, but the ISD2560 costs only $10.00
and best of all, it sounds okay. Programming is straightforward and | have
developed a circuit board that makes it downright easy.

THE MODEL 803

The circuit board [2] shown in Figure 1 programs, tests, and plays back
the whole ISD25xxx family. It features an automatic recording mode which
is especially useful when you are programming from a computer sound
card. And this is the easiest way to program the chip. I'm going to describe
the board's operation first; then we'll look at the circuit.

AUTOMATIC RECORDING MODE

When power is applied, the firmware in the PIC microprocessor initial-
izes the ISD control lines and turns on the green READY LED. With toggle
switch S3 in the RECORD position, recording starts when an input signal of
one millivolt peak or greater is detected. The READY LED goes off and the
red RUN LED is lighted. When the ISD2560 is full, programming stops and
the RUN LED goes off. Simply press the play button on your sound card
software and recording starts. Before recording, you will need to play the
input signal and monitor its level with a peak-to-peak voltmeter. Be sure it
doesn't exceed 50 mV pk-pk when using the "ANA IN" (analog input) or 20
mV pk-pk when using the "MIC IN" (microphone input). Figure 2 is a photo
of a recording session using a TDL model 412 audio attenuator/amplifier
and a model 517 audio peak-to-peak voltmeter.

To listen to what you have recorded, press CONTINUE. (The switch
positions, push buttons, LEDs, and terminal blocks are all labeled on the
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top side of the board.) The yellow WAIT LED will light and the PIC will be
inactive. Then push toggle switch S3 to PLAY, press RESET to reset the
ISD's address counter, and then press START. Adjust the volume control for
the desired level. For continuous or loop playback, set toggle switch S2 to
LOOP.

If you are satisfied with your recording, disconnect DC power and
remove the ISD chip from its ZIF socket. To record again, set toggle switch
S3 back to RECORD and press the CONTINUE switch. The green READY
LED will light and the PIC will be waiting for an input signal to start pro-
gramming.

Rotary switch S1 selects either the ANA IN or MIC IN pin on the ISD.
S1's position also sets the gain of amplifier U1B so the peak detector input

Figure 1. The 803 board is double-sided with plated through holes
and all switch positions and LEDs are labeled on the top side.

fab’ '- g & I":“!

Figure 2. An ISD2560 programming session. The surf waveform is
visible on the computer screen in Cool Edit 2000.



stays constant. This is needed because of the different maximum input volt-
ages mentioned above. According to the ISD Data Book, the analog input
provides lower distortion, but with a lower dynamic range. The microphone
input has a higher dynamic range, but also higher distortion. You may want
to try recording through both inputs to compare output sound quality. (I
found ocean surf sounds record better through the microphone input.)

MANUAL PROGRAMMING MODE

You can use the push button or manual mode by pressing CONTINUE
to turn on the yellow WAIT LED as this makes the PIC inactive. To record in
this mode, insert the ISD in the ZIF socket and apply DC power. Set toggle
switch S3 to RECORD and press RESET to zero the ISD address counter.
Choose the analog or microphone input pin with the rotary switch, connect
the input signal and press START. The red RUN LED will go on during
recording because it is controlled by the ISD and not the PIC.

Now let's look at how the circuit works.

CIRCUIT DESCRIPTION

In Figure 3, UlA is a voltage follower to provide a low source

Model 803 ISD 25xxx Programmer and Tester
MAINB03.PCB Ver 1.2, 4 September 2001

R1, R2, R3, R9
R4

R5
R6, R7, R8
R10

10K, 1%, 1/4W, metal film
49,9, 1%, 1/4W, metal film
124, 1%, 1/4W, metal film
20K, 1%, 1/4W, metal film
22.1K, 1%, 1/4W, metal film

R11 5100, 1%, 1/4W, metal film
R12 10, 1%, 1/4W, metal film
R13 10K, single-turn pot, audio taper

R14, R16, R17, R22,
R25

100K, 1%, 1/4W, metal film

R15, R23, R24 261, 1%, 1/4W, metal film

R18 470K, 1%, 1/4W, metal film
R19, R20, 1000, 1%, 1/4W, metal film
R21 4700, 1%, 1/4W, metal film

G CR C10,€12;
C14, C18, C21,

c23
L3 C6, G, G205

0.1 uF, 50V, ceramic

C22, C24 10 uF, 35V, radial electrolytic

C4, C9, C25 0.47 uF, 50V, polyester film

C5 0.001 uF, 50V, polyester film

C6 0.1 uF, 50V, polyester film

c7 470 uF, 16V, radial electrolytic

c8 0.047 uF, 50V, polyester film

(ah1 22 uF, 35V, radial electrolytic

C13,C19 4.7 uF, 25V, radial electrolytic

C15 2.2 uF, 25V, dipped tantalum
electrolytic

al LMC6482 dual opamp, 8-pin DIP

az LF353 dual opamp, 8-pin DIP

as LM386N-4 power amplifier, 8-pin DIP

usa Device to be programmed

as PIC16C71 or PIC16C711 micro-
processor with control firmwave

ae, Uz, us 7805A +5V regulator

as 7905A -5V regulator

D1, D2 Silicon diode, 1N4148

D3 LED, rectangular PC mount, red

D4 LED, rectangular PC mount, yellow

D5 LED, rectangular PC mount, green

D6, D7 Schottkey diode, 1N5819

H1 Two-pin straight header, Molex
‘WM4000 or equal

TB1, TB2 Terminal block, 2-pins, PC mount

TB3 Terminal block, 3-pins, PC mount

S1 Rotary switch, 3-pole, 2-position,
Mouser 105-2455 or equal

§2, 53 SPDT minature toggle switch, PC mount

S4, S5, S6 Momentary contact single-pole

switch, PC mount, Mouser 10KB032

28-pin ZIF socket for the device to be programmed, U4

ASITTN SLYNVA

18-pin socket for the microprocessor, U5
Four stick-on rubber feet

Knob for rotary switch, S1

Knob for volume control, R13

Circuit board, MAIN803

Sounds

impedance to drive the ISD input pins. Rotary switch section S1B selects
either the analog or microphone input pin. SIA connects the C6-R11
network between the analog in and analog out pins when the mic input is
being used. Capacitor C5 reduces the ISD clock noise pick-up during
programming. U1B is a variable gain amplifier driving the U2 peak detec-
tor circuit. Switch S1C sets the U1B gain to either 80 or 200, so recording
starts at a peak detector output of about 100 mV regardless of which ISD
input pin is selected. An LMC6482 was chosen for U1 because of its low DC
offset voltage.

The peak detector output goes to one of the analog-to-digital converter
inputs of the PIC as shown in Figure 4. When DC power is applied or when-
ever the READY LED is on, the PIC initializes the ISD PD and CE* lines. If
53 is in the RECORD position, and a 100 mV DC signal is detected at PIC
pin 1, programming starts automatically. Push-button switches CONTINUE,
RESET, and START control manual programming and playback as previ-

gow‘
ANAIN C4 047 uF

pin 20
sm -—J»—I—mw
fopn
— i
|IMICIN c2s

J‘ﬁﬁ a7 uF
lnuﬂwr bl
U pin 21

S1A —Y———AAA— ANA OUT
A9 C6 D1WF A1) 5100
10K

RI0 221K

D1-02 1NaT4R

TOUS pin 1

| Figure 3. Opamp Ul must have low DC offset voltage because its
I galn is 200 when the mlcrophone mput is belng used.

FROM AG 18 DC
CONVERTER

5VB cié
T 0 uF
Lo
iq 1o
PLAY
18]
27 53 56 |
= CONTINUE
A
Ec 5
! 4 RESET
P . 3 a4 100K, T A9 1000
- 34 R0 1000 g
Ll cE CL B
D4
Ar? 55 i
it " | START o
| [ 100K 1 [
a5 l A -
+SVA B
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&
10 cs 047 il
SPEANER 21
05
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F .
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: 475
2 +] en
i EoM LI
TB2 G7 ATO uF i i 47Ok T 4TuE

us
PIC1BCT11

15D TO BE
PROGRAMMED

Figure 4. Isolation resistors R19 and R20 allow either the PIC or
the push-button switches to set the level on the ISD control lines.

TO SPEAKER TO FIC AND DEVIGE TO TO MPUT
AMPLIFIER BE PROGRAMMED AMPLIFIERS

DG-DT INSBIG *5VA +5VB «SVC

Jy, N -y I

TO INPUT AMPLIFIERS

9V TO -20VDC ] 10uF 1 uF 10 uF
il & tou 1 uf +| 104
=

Figure 5.Three separate +5 volt regulators insure good isolation
between the analog and digital parts of the circuit.
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ously described. The U3 circuit is
an audio power amplifier for dri-
ving an external speaker during
playback. Its maximum output is
about 200 MW and R13 is the vol-
ume control. Header H1 is for con-
necting an external sound system
for "higher fidelity" playback.
Figure 5 shows the on-board
voltage regulators. Three separate

14 spkn vide maximum isolation between
ouT v .
—_ ] the digital and analog parts of the
[

circuit. Positive input voltage
should be between 9 and 20 volts;
maximum current is about 100
mA and depends on the playback
volume. The negative input should
be between -9 and -20 wvolts; cur-
rent is a constant 10 mA. D6 and
D7 are Schottky diodes to prevent
damage in case the power supply

1SD2560
TO AUDIO ess
AMPLIFIER

Figure 6.This simple circuit is
all that’s needed for continuous
loop playback.

is incarrectly connected.

SOUND-EFFECT SOURCES

There are lots of sound-effect files on the Internet. One site | especially
like is www.ultimatesoundarchive.com. They have a huge selection and
everything |'ve downloaded can be freely used both privately and commer-
cially. The downside is you do pay a fee: $15.00 | think for three months of
unlimited access. You can download lots of sound files in three months!

Another useful site is www.partnersinrthyme.com. They too have a large
selection, but no fee. They also say "they cannot give permission to use the
sounds for any commercial purpose," but this won't be a problem for pri-
vate, home use. If you look around, you may find a site you like better than
either of these.

SOUND SOFTWARE

There's a lot of sound software, too, on the Internet, but I'm in love with
Cool Edit 2000 [3]. It is fairly inexpensive, has lots of features, and is easy
to learn to use. Rain and babbling brook sounds are a sufficiently-constant
amplitude that it doesn't matter where the splice occurs. But ocean surf has
a wide dynamic range, so the splice needs to occur at times of about equal

www.SMDRework.com

800-394-1984

www.gatewayelex.com

(Electronically Speaking, Gateway’s Got It])

gale

ELECTRONICS, INC

MAIL ORDERS CALL TOLL-FREE 1-800-668-5810
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+5 volt regulators are used to pro- |

amplitude.

| first measured the actual playback time of the ISD2560 | intended to
use for the ocean surf file. According to the data sheet, this time can vary
from 58 to 62 seconds. To make this measurement, | connected a time
interval counter between pin 25 (EOM*) and common (see Figure 4). This
pin controls the RUN LED and goes high when the ISD is active. | put the
board in playback mode, pressed RESET and START and measured 59.46
seconds. (I put this on a small label which | stuck to the IC for future refer-
ence.) [4] Using Cool Edit 2000, | selected and trimmed until | had a file
length of 59.5 seconds between two points of minimum amplitude. The
splice isn't audible in the playback.

CHOOSING A PLAYBACK SYSTEM

| remember staying in a cottage perched on a rock less than 100 feet
from the ocean. And | recall the sound of the waves breaking on shore. It
was a relaxing sound and | never slept better. We were immersed in that
sound and it was almost like a physical presence. If you have ever lain in
bed listening to the sound of steady rain on the roof, you know what | mean.
The sound comes through the roof and through the walls. The sound
becomes your environment.

This is the effect we want to try to create for sound masking: low to
moderate volume but lots of presence. A three-inch speaker in a small
enclosure won't do it. On the other hand, a whole wall covered with 8- or 10-
inch speakers in good enclosures is impractical for most of us. One or two
good speaker/enclosures work pretty well if properly placed. You want to
place them as far from your bed, armchair, or desk as possible. The goal is
to fill the room with fairly low volume sound. Even placing the speakers in
another room facing the common wall can be very effective [5].

The amplifier should have a graphic equalizer or at least a tone control
to adjust the frequency spectrum of the masking sound. Although Cool Edit
2000 has a built-in FFT analyzer, it doesn't do third-octave band analysis
which | prefer for these noise-like signals. So | used a shareware program
named Spectrogram [6]. This program shows the brook file to have most
of its energy between 400 and 3,500 Hz so the 3,400 Hz bandwidth of the
ISD2560 matches it pretty well. A flat equalizer setting or maybe a bit of tre-
ble boost should give a natural sounding brook.

The surf file looks like pink noise to within 4 dB from 100 Hz to 5 kHz,
that is, it has equal energy in each third-octave band. This file sounds most
natural with quite a lot of treble boost. There's no way for me to be more
quantitative because the best equalizer setting will depend on your sound
file, your speakers, and your room acoustics. While the 803 board is fine for
programming and testing, a circuit for continuous loop playback can be
much simpler (see Figure 6). A reset switch isn't needed because it doesn't
matter where in memory playback starts.

A FINAL THOUGHT

If you are regularly or occasionally bothered by unwanted noise, you
might try sound masking before listing your home for sale. NV

NOTES

[1] Information Storage Devices, Inc., 2045 Hamilton Ave., San Jose, CA 95125.
408-369-2400, www.isd.com. The ISD2560 is stocked by Jameco Electronics,
1355 Shoreway Rd., Belmont, CA 94002. 800-592-8097, www.jameco.com.

[2] The model 803 board is available fully assembled for $97.00 plus shipping
from TDL Technology, Inc., 5260 Cochise Trail, Las Cruces, NM 88012-9736. 505-
382-3173, www.zianet.com/tdl. Data sheet and User Guide in pdf format can be
downloaded.

[3] Syntrillium Software Corp., P.O. Box 62255, Phoenix, AZ 85082. 480-941-
4327, www.syntrillium.com.

with its record time. Price is $13.00 if prepaid by check or money order or $13.00
if prepaid online using PayPal. Price includes postage in the US. Address and web
site as above.

‘ [4] If you don't have a time interval counter, we can supply an ISD2560 labeled

see Parts Express, 725 Pleasant Valley Dr., Springboro, OH 45066. 800-338-0531,

| [5] For a large selection of speakers, enclosures, enclosure kits, and amplifiers
WWWw.partsexpress.com.

[6] Spectrogram is a shareware program written by Richard Horne. You can down-
load it from www.visualizationsoftware.com/gram.html.
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DX-7811S 1/3” HIGH RESOLUTION DSP COLOR CAMERA 220X ZOOM HI-RES CAMERA MODULE
s Build your own speed dome or motor zoom camera with ease.
DX-7811S ' $169.96 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 langer 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 1
lines of resolution, backlight com- AFZ-220X is compact and
lightweight. This zoom cam-

pensation, gain control & low lux. : i
An excellent addition to your current era will magifiy images up
to 220 times and fits into a

security system or a great beginning to a
variety of applications.

new system.
This camera has all the features of the brand AFZ-220X - $349.95

names without the brand name price!

CAR REAR VIEW VIDEO SYSTEM
The RVK-01 adds visual safety to your car, truck and
recreational vehicle. Each unit includes:

- Rear-view Mirror With Built-in TFT Display #

- Weatherproof, Wide-Angle Infrared Camera et rors
- Mounting Hardware & Accessories

Snaps On Over Your Car’s
Existing Mirror!!

Built-in TFT
RVK-01 $449.95 ‘
Visit Our Website For Full Specifications Camera Included
T DIGITAL MONITORING & RECORDING SYSTEM
Models e ; e
Available ! MULTI-ZONE ‘ SOﬂwal‘e
Visit VIDEO MOTION DETECTOR Included!!!
REL. ! Our /
T Website
MB-780U B/W BOARD
CAMERA $29.95
The PV-140 Series turns your PC into a commercial grade digital
i security system in a few minutes. This incredible series integrates a
4 : color quad processor, multi-zone video motion detector, multiplexer,
The infrared and a real time digital video recorder (DVR). By ordering addition
LEDs make the cards, you can increase your surveillance up lo 16 different cameras.

ILC-300 excellent
for video record-
. ing in low light
situations up to a

PV-140A/B/C/D - $299.95

1/3” COLOR INFRARED COLOR CAMERA| BOARD CAMERAS

: PV-140 PACK
distance of 10 i e
¢ meters (32.81) 4 Pieces/One Pack System Requirements:
d $1099.95 - Windows 98/ME/2000/XP
25 i > vl - Pentium lII-550Mhz or higher with free PCI slot(s)
e weatherproof anodize e - 128 MB+ System Memory
aluminum housing and PV140 Card Configuration: - PCI/AGP bus graphics card (24 bit high calor or 64 bit
adjustable brackets for wall or - PV-PACK= 140A+140B+140C+140D(4pcs in 1 pack) - Sound Card (optional)
1 - 140A 1st four cameras/windows - Hard Disk Space - 1 GB+ per camera; 10GB+ is recommended
%ewllrl!g mounts make _m‘ls afn - 1408 2nd four camerasiwindows (expands 1o = 8 windows) - Microsoft Di&fctx or highelPeers‘lon
: Ea;. calmera A varely o - 140C 3rd four cameras/windows (expands to = 12 windows) - CD-ROM / DVD-ROM device
ApPAcaloNs, - 140D 4th four cameras/windows (expands to = 16 windows) - Cameras up to 1/2/4/8/12/16
ILC-300 - $189.95 CEEME ST e JrRkseh 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.

& . Visit Our Website For Full Specifications

Introductory Price MC-790U $109.95

PENCAM

a
Di‘e %-a 5?’5"

il <D

5” WIRELESS OBSERVATION SYSTEM

Now you can enjoy peace of mind with our
new wireless observation system. Each
comes with a 5" wireless monitor & wireless
camera. Just plug & play for perfect wireles:
video any time!

Each camera is compact and lightweight making it
perfect for covert applications where little space is
available. The MC-780U B/W Camera offers
420TVL at 0.5 Lux and the MC-790U Color Camera
provides 380 TVL (480 Enhanced) at 1.0 Lux.

Great for around the
house, office or technical

.‘/ field work. |‘
~ GW-2400SA $379.95 : Introductory Offer MC-780U $69.95 y e T——
We're On The Move!
e L) i - =l 0 s - i . -
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perimenting With Lasers and Their Properties

by Stanley York

Laser Insight

any readers have writ-

ten to me asking for

an easy and quick

way to align a laser.
Of course, there can be no simple
procedure that would apply to all
lasers, but there are several tech-
niques that are commonly applied
during the alignment procedure.
This month, I'd like to pass con a few
tips about laser alignment that |
have learned over the years, and
perhaps a few shortcuts to get the
laser producing a beam.

Frequently, lasers can be picked
up on the internet or through many
liquidation companies and laser
reselling businesses. | know | have
bought a couple of lasers this way
for my own business. These lasers
represent a good investment,
because they can be obtained very
cheaply, and with a bit of cleaning
and some minor repairs, can be
brought back to good working (or
workable) condition.

To clean a laser thoroughly, and
to restore or repair optical rail com-
ponents, it is inevitable that you will
need to realign the optics before you
will get any useful laser light from
the machine.

When | first got involved with
lasers, one of my early tasks was to
align an old HeNe laser that some-
one had taken the mirrors off to
clean. When they put the mirrors
back, they were very disappointed
to see that the laser output was now
worse than before they had cleaned
the mirrors! Obviously, the problem
was not with dirty mirrors, but with
the optical alignment. Needless to
say, they "... adjusted the mirrors just
a little ..." and succeeded in losing
the beam altogether.

HeNe laser alignment

With a HeNe laser, the align-
ment of the mirrors is more critical

than with other types of laser.
Earlier in this series, | presented a
drawing of a HeMe laser in cross
sections, indicating all the internal
parts of a typical modern HeNe tube
(Figure 1-3). If you missed this arti-
cle, the drawing is reproduced here
as Figure 16-1.

If you look at this drawing, you'll
notice that there is ancther tube run-
ning down the center of the main
tube. This tube is called the capil-
lary, and is the place where the actu-
al laser action occurs in the HeNe
laser. The capillary is about 0.5-
Imm in diameter. In order for laser
action to take place, the laser beam
formed must travel perfectly parallel
down this fine tube, and incur no
losses (through sidewall reflections,
misalignment, debris in the tube, or
moisture). The HeNe laser is very
inefficient, and typically shows
about 0.1-0.5% wall plug efficiency.
Any losses in such a weak system
would result in complete loss of
laser action.

With the old laser | was dealing
with, the end mirrors were not an
integral part of the laser assembly
as shown in Figure 16-1, but were
separated from the tube body. |
couldn't use an autocollimator (see
sidebar) to align the mirrors, so |
had to be creative.

If you follow the method
described below for other laser
types, keep these thoughts in mind.
Make sure the table or support you
use to set the alignment is stable.
You don't want the table or laser to
move while you work on the align-
ment. Stability is crucial.

| set up the old laser tube on a
firm stand, and strapped it down
securely. In aligning a laser this way,
you will be setting up some pinhole
targets in precise locations, and you
don't want anything to move.

Look down the bore of the
HeNe tube (no power on, of course)

=

.;.'

Figure 16-2. Aligning an older HeNe tube.

£=)
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Figure 16-1. Basic assembly of a modern HeNe laser:
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Gatter

and set up a small light bulb and
battery arrangement, so that you
can turn the bulb on and off without
disturbing its position. The bulb
should be about a foot or so away
from the near end of the laser, and
you should place it so that you see a
bright glow when it is on (Figure 16-
2). Next, punch a pinhole through a
piece of stiff card, and position it on
a heavy support between the bulb
and the laser as shown. The hole in
the card should be smaller than the
bore of the capillary in the HeNe
tube, so try to get it as small as pos-
sible, but still allow enough light
through for this task. When | did my
laser, | found it best to turn off the
room lights when doing this exer-
cise. It makes viewing the reflected
light spot easier.

Turn on the bulb and position
the new target between the laser and
the bulb, as shown in Figure 16-2.
Look down the bore of the tube and
move the card around until you see
the brightest glow from the bulb.
When you see this, you know that
the bulb and pinhole are exactly
aligned with the HeMe capillary. You
also know that light from the bulb is
traveling parallel to the axis of the
capillary.

Place the far end laser mirror in
position and adjust its orientation

100X reflecting mirror
Gos fifl port

Capilary dlarmneter

Loser resonator length
Loser tube fength

until the light falling on its surface is
reflected back down the capillary
onto the surface of the paper target.

This will be difficult to see, and
perhaps you should turn off the
room lights, as | had to.

Perhaps you can begin to under-
stand now the reason for the stabili-
ty | mentioned earlier.

To get the mirror roughly
aligned, place a piece of paper near
the mirror to see where the reflec-
tions are going, and get a feel for
how much optical leverage the
adjustment screws give you.

When the beam is close to
going down the capillary, you will
begin to see a glow around the hole
in the target. When the mirror is per-
fectly aligned however, the reflection
may disappear altogether! It really
depends on the relative sizes of the
capillary and target hole. The small-
er you make the hole in the target,
the easier you will able to align the
laser, but at the same time, if you
make it too small, there may not be
enough reflected light to see! You
have to try different combinations to
see what works best for you.

Let's assume for now that you
were able to set the first mirror with-
out too much problem. Now for the
second mirror. Without disturbing
the arrangement, install the second
mirror.

There may or may not be
enough light leakage through the
mirror to see at the other end of the
laser. Let's make another assump-
tion, and say there is not enough
light coming through the assembly
to be useful. The light spot from the
target will be reflected back to the
target at the two mirror faces (front
surface, back surface). However, the
back surface reflection will be darker,



or colored, or both, due to being |
reflected from a wavelength selective
surface coating. Try to determine
which reflection is from the back sur-

face (i.e., the surface closest to the
laser tube), and adjust the mirror
angle until this reflection also returns
through the hole in the target.

This procedure should get the
HeNe mirrors very close, Do not
remove the bulb and target at this
stage. Turn on the laser and see
what it produces. If any adjustments
are required, make them to the last
mirror you worked on. This mirror is
likely to have the greatest position
error because of its proximity to the
target. The first mirror — being
much further away, and reflecting
the beam down the capillary — is
likely to be accurately aligned, and
should not be touched. In fact, once
it is set, you should regard the first
mirror as your reference for the
remainder of this exercise.

Aligning a larger
system using a HeNe
or diode laser

If you have a larger system, say
a small CO2 laser or an Nd:YAG sys-
tem, you could follow the procedure
above and get fairly accurate
results. However, if your system has
a HeNe or diode laser as a pointer,
the task is much simpler.

Begin by removing as many
components as possible between
the resonator mirrors, so that you
begin with a basic laser (Figure 16-
3). If your laser was originally sup-
plied with any kind of laser pointer,
then you have the best of all situa-
tions, and aligning your system will
be easy. If your system does not
have a pointer, you will have to
make some kind of adjustable
mount to hold a HeNe or laser diode
firmly on the optical rail. Figure 16-
4 shows a suitable mount sugges-
tion. You'll need two of the rings, cut
to a size to suit your laser. The three
holes are the laser adjustment
screws, while the fourth hole holds
the mounts to a flat base.

The base plate you use will
depend on the type of laser rail your
machine has, so only a general base

An autocollimator is used exten-
sively in the laser industry for align-
ing laser resonator mirrors. [t is an
optical device similar in principle to a
small telescope, and has a built-in
light source and targeting mecha-
nism allowing multiple reflections
from mirror surfaces to be over-
lapped. When the overlapping reflec-
tions are reduced to the minimum
size, the laser mirrors are properly
aligned. This instrument can only be
used on mirrors with parallel or near-
ly parallel surfaces.

Brightest spot in field —

_-Bright fisld

Rear m:rm'

i

Paper larget with pinhole —\

HeNe loser or
Diode laser

Figure 16-3.
Aligning a larger system using a HelNe laser.

Laser rod 7

Front mirror

7 A
I\ Paper target with o.nhoi_c/
ond concentic circles

#

M Fiece of plasiic bag

is depicted here. | used a piece of | of the rod perpendicularly. If the

3/8" Plexiglas to make this kind of
mount a couple of years ago, and |
have never had to go back and read-
just the HeNe, so this material is fair-
ly stable. | cut the rings using a
scroll saw, and the base plate was
cut using hand tools. Just make
sure that the overall height of the
assembly allows the laser to sit cen-
trally in the rings for the greatest
amount of movement in the X, Y,
Yaw, and Pitch axes. (See sidebar for
a brief explanation of these terms.)

Aligning the laser to
the rod

Set up two paper largets as
shown in Figure 16-3. The target
nearest the HeNe laser should have
a pinhole punched through it to
allow the HeMe beam to pass
through without shadowing (i.e., the
beam should pass through without
hitting the paper). This target may
be stuck to the front of the HeNe
laser using double-sided sticky tape.
The second target should have a
pinhole with concentric circles
drawn using a compass.

Align the beam using the
adjustment screws until the beam
hits the laser rod in the center of the
near end. The laser should be posi-
tioned so that the beam hits the end

Figure 16-4.
Laser diode or HeNe
adjustable mount.

beam is not hitting the center of the
rod perpendicularly, the reflected
beam will be seen on the paper
stuck to the front of the laser, a clear
indication that the beam is not
shooting squarely down the rod
(shown exaggerated in Figure 16-3).
Adjust the position of the HeNe
laser in the mount using the Yaw
and Pitch axes, until the reflected
beam returning to the front of the
laser goes back through the hole in
the paper target.

When the laser beam hits the
end of the laser rod, and the reflec-
tion returns back through the hole in
the paper target stuck to the front of
the HeNe, you can be sure that the
beam is hitting the end of the laser
rod perpendicularly. Look carefully
at the end of the rod. Is the beam
going down the center? Possibly it
is, more likely it is not. To test this,
get a piece of polyethylene bag (a
sandwich bag is fine), but don't
punch any holes in it, and hold it in
the position shown in Figure 16-3.

Observe the second paper tar-
get. The plastic bag will scatter the
laser beam, and cause it to illumi-
nate the entire laser rod. There will
be some vignetting (shadowing) by
the rod, and it will clearly define the
edges of the rod on the target paper.
The center of the bright field will be

Orifl & top #8-3
canter of flat

rie)

areg

most strongly illuminated by the
HeNe though, as there is not a total
diffusion by the plastic bag. The
brightest spot should be in the cen-
ter of the bright field. Move the sec-
ond target so that the bright field is
concentric to one of the circles
drawn on the paper. The pinhole
defines the center of the bright field
and the location of the brightest
spot within the field. If the brightest
spot is not in the center of the field,
then adjust the X and Y HeNe axes
to get the bright spot central (see
inset, Figure 16-3). Be sure to main-
tain the perpendicularity to the rod
though.

This is a tricky procedure if you
haven't tried to do it before, and it
seems almost impossible to get
everything in the right place at the
same time, but don't give up. The
time you spend to get the HeNe
alignment right is time well spent,
because you can use the transmit-
ted beam to accurately set up your
experiment prior to turning on the
main laser. Later, | will suggest a
way to get more accurate main
beam/HeMe beam alignment, but
for now this should be good enough.

Aligning the laser
mirrors

Now that the laser rod axis is

T Orill 3 holes @ 120" agport

and top for #8—32 screws

\

5.3

in .
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Figure 16-6.

Aligning a HeNe beam to the

main beam.

Laser Insight

axis
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Safety shutter «_

HeNe Joser or
Diode loser

defined by the HeNe laser, setting
up the two end mirrors will be a
piece of cake.

Remove the paper targets and
the plastic bag diffuser from the
laser resonator (between the mir-
rors), but leave the target stuck to
the front of the HeNe laser, and
allow the HeNe beam to hit the two
mirrors. Adjust the mirror nearest
the HeNe laser first, and make the
reflected beam again disappear
back down through the pinhole in
the target. This mirror is then per-
pendicular to the optical axis of the
laser rod. Adjust the far mirror in the
same manner, and the two mirrors
will be parallel to each other.

When this condition is achieved,
the laser should produce close to

Helle beam ~

maximum power when fired up, and
only minor adjustments should be
required to reach peak power. When
making the final adjustments, work
on the mirror closest to the HeNe
laser first, as this is the most likely to
be slightly off. The mirror furthest
away from the HeMNe laser is more
accurately set because of the optical
leverage afforded by the distance
between the mirror and target.

Aligning the HeNe
laser to the main beam

After the final adjustments have
been made, and you are satisfied
that the laser is putting out close to
its rated output, you can more accu-
rately align the HeNe laser to the

LASERS & ACCESSORIES

Phone: 623-934-9387

[ Complete Systems [ Visible | IR

[ Plasma Tubes [# Complete Modules

[ Power Supplies [ Collimating Optics
" AGCESSORIES. | 7 e Ot

[ Optics WEBSITE:

[# Electro-Optics

=8 Yiewen MEREDI TH—* oy

t 1 ]
¥ BooksaMore  |NETSLCIENTS  Mi-lasers.com

* Fax: 623-934-9482
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Circle #77 on the Reader Service Card.

- drode laser

Figure 16-5.

Explanation of Translation, Yaw,

and Pitch axes.

Paper or cord lorgels ——r ‘
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| 3-6 Ft {

main beam. Proper alignment in this
manner is essential if you will be
conducting any optical experiments
with your laser, or you may use it as
a guide in a cutting or welding appli-
cation, for example.

Set up some burn paper targets,
or laser absorbing paper or card tar-
gets as shown in Figure 16-6. ("Zap-
it" burn paper may be obtained from
Kentek. They have a very useful
booklet that should be of great
assistance to anyone involved with
lasers. See their web site at
www.kentek-laser.com.)

Before you start, make sure the
safety shutter works properly, other-
wise, you will run the risk of starting
a fire. You should also wear safety
goggles, and keep all unauthorized
people out of the room.

Start with the target farthest
from the laser. Set up the target
using the HeNe guiding laser, and
make sure the target cannot move.
Close the shutter and start the laser.
Turn up the power to the level you
expect to use, and quickly open the
shutter and close it again.

The burn paper is very sensitive
and will quickly burn if you expose it
to the beam for too long. The central
part of the laser beam will be the
hottest, and will leave a scorched or
discolored spot where the laser
beam hit it.

You may be disappointed to see
an oval spot, or slightly misshaped |
spot, rather than a perfectly round |

spot. This condition is usually due to
poor alignment, and if you see this,
you may want to try readjusting the
mirrors to reduce the deformation.
Sometimes, however, it is due to the
design of the laser pump chamber,
and there's not a lot you can do to
improve the situation. Don't be put
off by a bad beam shape though; a
lot of useful work can be done by a
misshapen beam.

If you were successful, and
made a decent burn on the farfield
target, put the nearfield target in
place about a foot from the end of
the laser, and repeat the exposure at
the same power setting. Again,
quickly open and close the shutter.

Turn down the laser power, and
shut the power off. The rest of the
exercise can be done without the
laser being on.

Without moving the targets,
make a small hole in the center of
the nearfield burn spot with a pin,
and enlarge the hole slightly with a
pencil point. Open the laser shutter
and let the HeNe beam come
through. ldeally, the HeMNe beam
should pass through the hole in the
nearfield target, and hit the farfield
target in the center of the burn
mark. If it does not, then you should
make some fine adjustments to the
position of the HeNe in the mounts
until this condition is met. Then your
system will be ready for any task.
You can then use the HeNe laser to
aim precisely where the main beam
will hit.

That about wraps up this little
briefing on laser alignment. Next
month, | will go a stage further with
this theme and describe in more
detail how an autocollimator works,
and see if we can't come up with a
design for a simple one you can
make.

As always, if you have any ques-
tions regarding lasers and their use,
or if you have any suggestions for
future columns, please send me
some email. | always answer every-
one who contacts me, even though
it sometimes takes a while. My email
address is: stanley.york@att.net. NV

The X and Y axes mentioned
here refer to the horizontal and verti-
cal directions of movement of the
HeNe or diode laser when the com-
plete laser is moved in the same axis.
The movement is a straight transla-
tion of the laser as a whole, without
any tilt or skew in any axis.

Yaw motion, or adjustment in
the Yaw axis, is a partial rotation or
twist of the HeNe laser about the ver-
tical axis.

Pitch motion, or adjustment in
pitch, is a partial rotation or twist
about the horizontal axis. See Figure
16-5 for illustration of these move-
ments.
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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: TJIBYERS@aol.com or by snail
mail at Nuts & Volts Magazine, 430 Princeland Ct., Corona,

CA 92879.

Polly Want A Fuse?

#, . With regard to the elec-
y  tronic fuse you described in
the April 2002 issue, Digi-Key
sells several semiconductor-based
resettable fuses. Might they solve
his problem better?
Shawn Jordan
via Internet

@9 . While looking through the
":,f,i latest issue of Jameco's cat-
alog, | noticed on page 65 some
devices called resettable fuses.
Can you describe what these
devices do and how they are typi-
cally used in a circuit?

Dave Moorhouse
via Internet

. What you refer to is called
“W.the PolySwitch from
RayChem. PolySwitches are a
special type of positive tempera-
ture coefficient (PTC) resistor,
made from a conductive polymer
mixture. At normal room temper-
ature, the conductive particles in
the polymer form a densely-
packed, low-resistance crystal
that allows current to flow freely.
However, as the current increases,
so does the internal temperature

4

=
O

Amplifier
Output

USB Hub
Micro-
controller

| = OC4
= 0Cc3

of the PolySwitch.

Eventually, the internal tem-
perature reaches a critical point,
at which time the polymer's crys-
talline structure suddenly
changes into an expanded, high-
resistance amorphous state with
a sharp reduction in the current
flow. This is called the trip point
current. After changing states, a
small amount of current still
flows, enough to maintain the
PolySwitch's amorphous state. If
the voltage or load is removed,
the PolySwitch quickly cools and
returns to its low-resistance crys-
talline state, effectively resetting
the "fuse.”

Generally, PolySwitches are
used in low-voltage applications
that require short-circuit or over-
load protection, such as PC inter-
connections, audio speaker pro-
tection, and so forth. Figure |
shows a few of those applications.

Tach Calibrator

| need a circuit that will
" allow me to test an automo-

tive analog tachometer. The tach
is not the inductive type, but
rather hooks up to the "TACH"
connector on an HEI coil. | want

- 0Cc2
1 0Ct

- "» +Tach
203

Cyl | RPH :
4 | o00 J T
6 | 600 o 0
8 | 450 :—[ = =
CALIBRATE TEST

24  Sepremeer 2002/ Nuts & Volts Magazine

Klez threat.

to test the tach over its full range
of 0-5000 RPM before installing it
into the dash. It would also be
nice if the tester could be used as
a calibrator.
Niles Russell
via Internet

M, - Actually, the calibration
Hcircuit is simpler than the
one that moves the needle to full
scale. Both are shown in Figure 2.
The calibrator uses back-to-back
zener diodes across a 24-volt
transformer to produce a 12-volt
squarewave, and uses the highly-
accurate 60-Hz power line fre-
quency for its clock reference.
The actual RPM reading will
depend on the number of engine
cylinders. The more spark plugs
you have, the more pulses you get
per revolution, and the lower the
meter will read. The attached
chart in Figure 2 shows the rela-
tionship between the cylinder
count and RPM.

The "Test" circuit is a pulse
generator built around a 555
timer. The resistor and capacitor
values are adjusted for a full-scale
of 4500 RPM on a tach set for
eight cylinders.

Cap, Heal Thyself

"% . I'm trying to reduce the
: ripple in some high-voltage
DC supplies by hanging extra
electrolytics on the output.
Because the capacitors | intend to

m 0
220k
AT

[ §|
B40VCT

‘ R2
1N4007 2 &

What's Up:

This month's theory: resettable fuses,
power FET selection chart, and all about
DC motors. This month's circuits: dis-
secting a PIR, a tach calibrator, and an
electrolytic cap healer. On the lighter
side: Cool Web Sites! Finally, a serious

use are surplus (450 volts), I'd like
to verify that they're okay and
won't blow. I'm sure | saw an elec-
trolytic reformer construction arti-
cle somewhere, but | can't find it.
Do you have one in your bag of
tricks?
Nick
via Internet

a . Just so happens | do.
@ First, some background.
The high-voltage electrolytic
capacitors used in older vacuum
tube equipment tend to deterio-
rate if the equipment isn't used for
an extended period. This deterio-
ration takes the form of reduced
capacitance and greatly
increased leakage current. In
some cases, the capacitor will
become a virtual short circuit. If
full voltage is suddenly applied,
the high current draw caused by
this depleted condition could
cause the capacitors to overheat
and possibly explode.

The circuit shown in Figure 3
is designed to pass a controlled
low current (about 25 mA)
through the capacitor, allowing
the internal chemical composition
to reform gradually without the
risk of overheating.

Here's how it works. At initial
power on, the voltage across the
electrolytic under test (Cx) is at
zero and the voltage across R2 is
equal to 450 volts, which lights
the neon lamp. If Cx is anywhere
near healthy, it will slowly start to
reform and charge
up.

As the process
continues (which
can take hours),

AN
b

-

T10VAC =

10uF
450V

= =t

the voltage across
R2 falls to the point
where it is insuffi-
cient to keep the
neon continuously
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lit, at which time it begins to flash
at a rate proportional to the
amount of current flowing
through Cx. Once the neon lamp
stops flashing, the voltage across
R2 is too low to light the lamp,
and it can be assumed Cx is fully
charged and successfully
reformed. For lower-voltage elec-
trolytics, adjust the transformer
secondary voltage according to
the equation:

Voltage of Cx =T1 VCT x 0.707

Caution! Remove the

power and discharge Cx via a

resistor before removing Cx
from the restorer., A shock
from a large, high-voltage

electrolytic can be lethal!

like the perfect solution to my
problem of a dizzy bot. | have a
bot with two-wheel drive — one
motor per wheel. Unfortunately,
the wheels aren't in sync and the
bot keeps going in circles. If |
could control the speed of one
wheel, not only could | make it
walk a straight line, but | could
use that speed controller as a
steering mechanism. Now my
problem, my motors are a lot big-
ger than the one you describe.
What does it take to up the con-
trol current to about 10 amps?
Ben Adler
Manchester, NH

. The circuit you describe
was originally run in the
Sept. 2000 column. I've reprinted
it in Figure 4, with a few changes

That is, when there's no voltage
on the gate, no current flows.
When the voltage on the gate
exceeds a threshold point, the
FET goes into full conduction — it
turns on. Herein lies the real story
of which transistor to use.

There are three parameters
you have to consider: drain cur-
rent (ID), breakdown voltage
(VDSS), and gate voltage (VGS).
The current must equal or exceed
the current of the motor, taking
into account the surge current on
start-up. A rule of thumb is to
overrate the drain current by 50%;
this should accommodate both
surge and running currents nicely.
Same goes for breakdown voltage
— it has to equal or exceed the
+Vc voltage.

One PWM Controller to make it more universal. For | P/N ID VDSS VGS
Fits All example, this time | don't specify | 2N7000 200 mA 60V 6V
the drive transistor, which is an | VN2106 250 mA 60V 5V
. In a recent column, you enhanced mode FET. To make a VN4206 600 mA 60V 4V
described a PWM controller | long story short, this particular | IRF510 5.6A 100V 10V
for a small DC motor. This sounds = transistor is voltage operated. | IRF520 9.2A 100V 10V
— IRL520 79A 100V 4.5V
: IRL530 11A 100V 4.5V
+Vee IRL540 36A 100V 4.5V
(4.5-18V) +V IRF840 8A 500V 10V
1N34A Ix 7 The gate threshold voltage
" is a whole different story.
SRR i Some of the earlier FETs had
1M 3 4 DC a threshold voltage as high as
1k 7 Motor | 10 volts. Obviously this tran-
D1 sistor won't work with a six-
1N34A 6 555 volt Vcc. The table above
3 Q1 | shows the gate voltages at the
current listed for some popu-
lar FETs.

o] o

examples, power supply, and RS-232 cable.

RC51 $129 - 8 10 amp relays, 4 digital I/O

The IndustroLogic Advantage!
Complete control systems for the price of an SBC.
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data acquisition boards or as standalone industrial
controliers with on-board Tiny Machine BASIC!

All include development software, programming
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use screw
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connections

T51 family starting at $49 -
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Under The Hood Of
A PIR

. Fry's Electronics sells
che Driveway Patrol, a

wireless infrared alert system.
The sensor appears to be too sen-
sitive, so | am looking for a
schematic and hacking informa-
tion, because | want to use it as a
base for a portable wireless
infrared sensor to trigger a cam-
era for shooting wildlife.
Warren Shedrick
via Internet

. Hacking is such a harsh

word. What you really want
to do is modify an existing prod-
uct to meet your specific needs
— taking pictures. Fortunately,
most of these devices are based
on a very similar schematic,
shown in Figure 5 (courtesy
Glolab, www.glolab.com).

The part numbers may vary,
but the concept is the same. The
first op-amp (IC1A) amplifies
the signal, and IC1B conditions
it for further processing. IC1C
and IC1D steer the signal to 1C2,
a monostable flip-flop, which
determines the "lamp on" dura-
tion. If you think the circuit is too
sensitive, all you have to do is
reduce the amount of signal
going from IC1A to IC1B.

It can be done two ways. The
preferred way is to reduce the
gain of IC1A by lowering the
value of R4. As it stands, the
gain is 100 (R4/R3). If you
reduce R4 from 1M to 500K, the
gain will be cut in half to 50.
Another method is to insert a
"volume" control between the
output of IC1A and ICIB. This is
done by breaking the wire
between pin 1 and R5, and wire
it according to Figure 6. R5 is
changed from a fixed resistor to
a pot and Cx is added. You can
now adjust the sensitivity like the
volume of a radio.

~.com

super bright leds and
super bright led products
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FET Cookbook

P . Can you provide me with
QCookbook~5tyle or other
such reference material covering
FETs, in general, and MOSFETS,
in particular?
Phil Corso, PE
Boca Raton, FL

. Most theory and applica-

tion of FETs is buried in
older basic electronics books,
most of which are out of print. (I
suggest you check your public
library.) Virtually all of today's
learning focuses on MOSFET ICs.
Fortunately, we published a series
of articles by Ray Marston titled
"FET Principles And Circuits" that
should answer most of your ques-
tions. It's a four-part series that
ran from May 2000 through Aug.
2000. You can order back issues
from our web site (www.nuts
volts.com) for $5.00 each plus
shipping. Also check out the
answer to the question above,
"One PWM Controller Fits AlL"

Longer Lasting Lamps

. | have a video projector
that uses an ENX projection
lamp. The lamps are rated for, say
50 to 75 hours, but they rarely last
that long. Most blow from the

R1 10K

[P .
@ ENX Lamp

start-up inrush cur-
rent rather than burn-
| ing out while in use.
Can you come up
with a circuit that will
warm up the filament
slowly to prevent this

| expensive problem?
Mike Tewksbury
via Internet

A . Go to your local hardware
store and buy a dimmer

switch (be aware this lamp draws
360 watts). Wire it to the projec-
tor's lamp circuit and use it to
slowly heat the filament.
Alternatively, wire a diode/switch
combination in series with the hot
wire of the lamp, as shown in
Figure 7.

Building A Bag Sealer

- I'm trying to find what kind
of wire | need to buy as a
heating element so that | can
build a plastic bag sealer. | was
planning to build a power supply
to plug from the wall, but a friend
of mine told me that | could use
batteries. Is that true? What kind
of batteries should | use? I'd like
to use the rechargeable ones.
What do you think?
Gill Nascimento
via Internet

. | don't know who told you

that a hot wire would work
for sealing a plastic bag, because
it won't do what you expect.
Sealing a plastic bag takes a lot of
heat control and precise timing,
which requires protection from
direct contact with the hot wire. |

Q +5-+12VOLTS
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suggest you get a parts replace-
ment kit (about $7.00) for a com-
mercial bag sealer and start from
there. The kit contains the heating
wires and the thermal shields that
you need to do a neat job of it. |
find Hillas Packing Network (800-

952-7424;  www.hillas.com/
Heat_Sealers/AlE_Parts/Defa
ult.asp) and ABTEC (800-832-
0077; www.abtec.com/seal
ers.php#parts) to have the best
selection and prices. If you're
looking for a battery-powered bag
sealer, there are a few "cheapies"
on the market, most of which sell
for about $10.00. Check out
InstaSeal at www.storeshop.
com/bag_sealer.html and
Salton Sealer at
www.salton.com/bs-12.html.

All About DC Motors?

. My guestion is: How can |

get started on learning

everything about DC motor con-

trols? | have a background in elec-

tronics, but don't know how to

break into this area. Any help
would be greatly appreciated.

Gary Jones

via Internet

PIR

Y r Y
1
&40 CD4538
c
N4 ™ ) I
2 15 ki
|3 14
4 13 [
Jce § NO
_=1 ; 6 RY1
a 7
8
Q1
R9 R11 10K 2Ha00t
10M

IC1 = LM324
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PIR = PIR325
D1- D6 = 1N914

MOTION DETECTOR
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R10 Kohms X Cémfd = ON time ms
RY1 - coil voltage rating = V+ voltage

. Everything about DC
Amotor controls? Let me
know when you learn it all, and I'll
get you a job with a six-digit annu-
al salary. Seriously, this is a very
large field, so I'm assuming you
want to apply this knowledge to
small DC motors (less than 1 HP)
for robotics control. In this group,
DC motors fall into three cate-
gories: brush, brushless (a.k.a.,
stepper), and servo. Each
requires a different controller.

You can begin by studying the
information provided in the fol-
lowing web sites.

www.srl.gatech.edu/education/
ME3110/primer/motors.htm

www.me.ua.edu/ME360/
weblinks.htm

www.boondog.com/%5Ctutorials
%5C2993pwm%5C2993pwm.htm

www.trainweb.org/girr/tips/tips5/
mot-:)r_tzr.)s.h’cmlp

www.eio.com/stprhist.htm

www.stanford.edu/class/ee281/h
andouts/lecture10.pdf

MAILBAG

Dear TJ:

In the August 2002 issue, you
answered a question from Bernie
Petrasek who was looking for a
way to determine if a remaote con-
trol was working. You provided
two excellent answers, but | have
a much simpler solution. The
imaging chips used in almost all
video and digital still cameras can
"see" into the infrared spectrum.
All you have to do is point the
remote at the camera and operate
the remote. The flashing IR LED
will show up on the screen as a
bluish/green blob of light. It does-
n't matter if it's in focus or not.
The only limitation is that your
camera must have an electronic
viewfinder, not an optical one —
otherwise, you'll have to photo-
graph the test and play back the
tape or view the digital photo to
see the result.

Jim Cassedy
San Francisco, CA

IC14 IC18
:l> [ I c4 :[>
Cx 10uF
10uF
RS
10k
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Cool Web Sites

Drawing Hand Creations is a shareware screen saver that
educates, entertains, and relaxes. Unlike other screen savers,
Drawing Hand Creations draws pictures right before your
eyes, Watch as an artist's hand moves around your screen,
drawing and blending, to create works of art.

www.drawinghand.com/

Who said chemistry has to be boring? Amuse yourself
with The Periodic Table of Comic Books.
http://chemistry.about.com/gi/dynamic/offsite.htm?s
ite=http%3A%2F%2Fwww.uky.edu%2FProjects%2FChe

mcomics%2F

Dumb warning labels.
http://rinkworks.com/said/warnings.shtml

For years, the cartoons of S. Harris have added humor to
innumerable magazines, books, newsletters, ads, and web
sites. Now these cartoons are available at:

www.sciencecartoonsplus.com/gallery.htm

Editor's Tip: Klez.E Worm Immunity Hoax

ou've heard of the Klez worm, right? What's happening now is

some warped mind has created an antivirus scam — an
alleged immunity for the Klez worm. The message (see it below)
says it has a DOS batch file (typically "Class.bat") attached to it,
| which isn't a batch file at all. It's a Visual Basic program with the
| Klez Worm built in. Click on the file and zap, you're infected with
| Klez.

I want to make sure you understand what's happening. The
"free immunity tool" IS the virus. It actually contains the Klez worm!
‘ Here's how the message reads.

| Subject: Worm Klez.E immunity
Date: Thu, 09 May 2002 05:17:17 -0700

Klez.E is the most common world-wide spreading worm. It's
very dangerous by corrupting your files. Because of its very
smart stealth and anti-anti-virus technic [sic], most common AV
software can't detect or clean it.

We developed this free immunity tool to defeat the mali-
cious virus. You only need to run this tool once, and then Klez

| will never come into your PC. NOTE: Because this tool acts as
a fake Klez to [ool the real worm, some AV monitor may cry
when you run it. If so, Ignore the warning, and select 'contin-
ue.' ffyou have any questions, please mail to me.

The above message is a scam! If you receive this e-mail,
delete the message and its attachment immediately! Don't follow
the instructions. Note: If you're using Outlook/Outlook Express
and aren't using IE6 (full) or have IE patched up to the latest,
you're infected the instant you click on the message.

If you do happen to pick up Klez, don't panic. Simply grab a
: copy of Symantec's W32.Klez Removal Tool from its web site and
‘ follow the directions.
http://securityresponse.symantec.com/avcenter/venc/data/
‘ w32.klez.removal.tool.html
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And our layout software is F
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Fil= Fdt View Layoub Help

Download our FREE layout software

Desian 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
25" x 3.8" PCBs for $62 — shipping included!

expresspcb.com

Turn Your Multimedia PC into a Powerful
Real-Time Audio Spectrum Analyzer
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= Signal Generation

* Triggering, Decimation

+ Transfer Functions, Coherence

* Time Series, Spectrum Phase,
and 3-D Surface plols

« Real-Time Recording and
Post-Processing modes

Applications

Priced from $299

(U.S. sales only — not for export/resale)

« Distortion Analysis

* Frequency Response Testing
« \ibration Measurements

* Acoustic Research

System Requirements

* 486 CPU or greater

* B MB RAM minimum

= Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

* 16 bit sound card

Pioneer Hill Software
PHS 24460 Mason Rd.
— Poulsho, WA 98370

a subsidiary of Sound Technology, Inc.

DOWNLOAD FREE 30 DAY
TRIAL!

www.spectraplus.com

YA Spectra Plus

FFT Spectral Analysis System

Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer@telebyte.com
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OSCILLOSCOPES & ACCESSORIES

OSCILLOSCOPES PROBES

TEKTRONIX 1101 Accessary Power Supply, for FET probes .............. §175.00
TEKTRONIX A6902B Voltage Isolator, DC-20 MHz,
20 mV-500 V/division .. ..$500.00

TEKTRONIX P6201 GOOMHHX, IOX. IOO)( FEY F’rube
TEKTRONIX P6202 500 MHz 10X FET Probe

WAVEFORM GENERATORS

FUNCTION GENERATORS

HP 3310A 5 MHz Function Generator, 15V/500hmS ................cc....... $225,00
HP 33120A-001 15 MHz Function/ Arb. Waveform Gen.,

phase lock option ............... $1250.00
HP3324A 21 MHz Funcnonsynlnwzed Genelator HPIE ... 5$2250.00
HP 33254 21 MHz SynihesizerFunction Generaftor, HPIB ...$950.00
HP 33258-002 Synthesizer/ Function Generator, 1 uHz-2

MHz, HPIB .. $4000.00
TEKTRONIX AWGS1 02 Arb Wavelcm'n Ge 20 Ms#s 12 urls

50 ppm synthesis <1MHz .. . 3650.00
TEKTRONIX AWGS1 U’é-opt 2 Arbelrary Wavelorm Genera!ol

dual channel option .. 4 . 5800.00
TEKTRONIX DD501 D@Ial Dalav & Bursl Gan

for function & pulse gen's ..§200.00
TEKTRONIX FG5010 Prog mmmabde 20 M Hz Functlnn Gpnamm;

TM5000 series . s $600.00
TEKTRONIX FGSO.? 1 1 MH? Functlcn Generarcr

TMS00 Series ........ ..5275.00
TEKTRONIX FG503 :3 MHz Funcuon Generalor

TM500 series ..... $250.00
WAVETEK 288 20 MHz Synlhee\zed Funcnon

Generator, GPIB .........coovvimummnsinninness ..5650.00
PULSE GENERATORS

BERKELEY NUC. 70858 Digital Detay Gen., 0-100mS, 1 nSres,,

5Hz-5 MHz ........ .. $400.00
HP214B 10 MHzPulseGeaniﬂr upto SOV/ SOOhms $1200.00
HP 214B-001 10 MHz Pulse Generator

pulse counting option ... $1400.00
HP BOO7B 100 MHz Pulse Generator ..5450.00
HP 80128 50 MHz Pulse Generator,

variable transition time . ..5600.00
HP B013A 50 MHz Dual Output Pulse Generator $500.00
HP B0138 50 MHz Dual Output Pulse Generator ...$600.00
HP B112A 50 MHz Pulse Generator, HPIB $GDUD 00
HP 8118A 50 MHz Puise/Funclion Generator ..., $2500.00
HP B116A-001 50 MHz Pulsa/Function Generator,

burst & log sweep oplion ............. ... $3250.00
TEKTRONIX PG502 250 MHz Pulse Génﬁrdlor

TMS00 series . e $300.00
TEKTRONIX PGS08 50 MHz Pulse Generator, TMS00 series ..§350.00

VOLTMETERS

FLUKE B45AR High !lnp@ddrm\!olln‘vaterf Null Detectar ... ..$350.00
HP 34564 6-1/2 digit Voltmeter, HPIB . ! ..5450.00
HP 3478A 5-1/2 digit Multimeter, HPIB .. §450.00
KEITHLEY 181 6-1/2 digit Nancwollmeter

10nV sensitivity, GPIB . s it D 1D 00
TEKTRONIX DMSUI(M 1;2 d\g-t Mummeter‘

TM5000 8165 .....00vvorne sl 530000
TEKTRONIX DM501A 4-1/ dlgn Mummeler.

TM500 series ...... i ..5225.00
CALI'BRATION

FLUKE 510A AC Reference Standard,

10VRMS, 0-10mA . ..5450.00
FLUKE 52?OATrans¢,cnz:ucfance Amplmer

DC-5kHz, 0-20A . .$1250.00
VOLTAGE SOUHCES

HP 6115A Precision Power Supply, 0-50V 0.8A/ 0-100V 0.4A ............. $650.00
TEKTRONIX PS5004 Precision Power Supply,

0-20V0-300mA.1 mVres. ......... .-$950.00
CURRENT METERS & SDURCES

HP 41408 DCV Source/ Picoammeter, HPIB ............ccccccicicennnee. $3500.00
HP 8177C DC Current Source, to 50V, 500 mA ... % ......5500.00
HP 6181C DC Current Source, to 100V, 250 MA .......ccccnnvicrienicnn. $500.00
KEITHLEY 225 Current Source, 0.1 uA-100 mA,

10-100 V compliance ........ . $450.00
TEKTRONIX P8022 AC CmemPrcbe -

MHz. 6 Apeak ... ; e 920000
VALHALLA 2500 AC/ DC Cun’enl Cahbxaror 2UA EA

DC-10kHz $500.00

L.C.R.

BOONTOM 62AD 1 MHz Inductance Meter, 2-2000UH .......c..cc.......... $§500.00
BOONTOMN 72BD 1 MHz Capacitance Meter,

2-2000 pF .. 3 digits . S e e e ..5800.00

WE BUY AND SELL

Inquiries 307-635-2269

* Fax 307-635-2291

Orders 800-538-1493

Unit B,

BOONTON 72C 1 MHz Capacitance Mater,

1-3000pFf.s.analog ......... §800.00
GENERAL RADIO 1658 HLC D@Dndge

120Hz/1kHz ... $1000.00
HP 4262A 3 |f2dbg.|l LCA Meler 120 Ha/ 1 kHz/ 10kH ...5950.00
HP 4274A 5-1/2 digit LCR Meter, 100 Hz-100kHz, HPIB ................ $2750.00
STANDARDS

E.S.1. SR-1 Standard Resistor, various values ... ..5125.00
E.S.1.SR1010 Resistance Transfer Standards, 1 Ohm $500.00
GENERAL RADIO 1406-series Standard Air Capacitors,

GRI00 conneclor, 0.1% acce . §275.00
GENERAL RADIO 1408-series Siand.ar:i Capacrtors

0.001-1.0 uF values available v $150.00
GENERAL RADIO 1433-J 4-Decade Heswsm o1 11 KJ[GhITIS

10hmsteps ... . ...$150.00
GENERAL RADIO I433 Kd DE\:&UBHESEiot 0 1 H K\bohms

0.1 Ohmsteps ......... pmm—- i )
GENERAL RADIO 1433} F'S-Decade Flesws[or O-I 11|1

Megohms, 10 Ohm steps . — ... $200.00
HP 44408 DecadeCapacwtor 409F |2uF ..$750.00
HI & LO RESISTANCE

HP 43294 High Resistance Meter, 500 Kilohms-2x 10e16 Ohms ......... $875.00
T.D.R.

TEKTRONIX 15038-03 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 ... iR . 51800200
HP 6028A 0- GGWO 10A4200Warlsmax
Autoranging Supply .. A= .. $1000.00
HP 6033A 0-20 V/ 0-30 A/ 200 Welts max.
SUPOM HPIB s voicivmsspassossrimmiommiammsomssissesossros ..$1200.00
HP B038A 0-60 V/ 0-10 A/ 200 Walts max
Supply, HPIB ..$1200.00
HF‘ESZDBBD75VDEACV"LCPQ\4erSuspIy .. $175.00
HP 6205C Dual Power Supply, 0-40 V 300 ma/ 0-20V 600 mA . ..$300.00

$200.00
..$325.00

HP 62078 0-160 V 0-200 maA CV/CC Power Supply ...
HP 82088 0-320 V 0-100 mA CV/CC Power Supply ......

HP 62638 0-20 V 0-10 ACV/CC Power Supply .. $375.00
HP 62668 0-40 V 0-5 A CV/CC Power Supply $375.00
HP 62678 0-40 V 0-10 A CVICC Power Supply $550.00
HP 82718 0-60 V 0-3 ACV/CC Power Supply .. ..$375.00
HP 6274B 0-60 V 0-15 A CV/CC Power Supply $650.00
HP 63844 4.0-5.5 V at B A CV/CL Power Supply .......... ...§125.00
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply .8§375.00
HP 8515A 0-1600 V 5 mA CV/CL Power Supply ..$275.00
HP B525A 0-4000 V 0-50 mA CV/CC Power Supply ... $650.00
HP 6552A 0-20 V 0-25 A CV/CC Power Supply ...... .$1000.00
HP B643A 0-35 V 0-8 A CV/CC Power Supply, HPIB .......... .$1200.00
HP 6652A 0-20 V 0-25 A CV/CC Power Supply. HPIB $1875.00
KEPCO ATE 35-8M 0-36V 0-8 A CV/CC Power Supply ...... .$300.00
SORENSON SRL 20-120-20V 0-12ACVICC

Power Supply ... ..$350.00
SORENSOM SRL 60-80-60V0-BAC

Power SUPPlY ..o..verueen . .$450.00
MULTIPLE OUTPUT

HP 62288 Dual Power Supply, 0-50V 0-1 A,CV/CGC .......... e 3375.00
HP 62368 Triple Outpul Supply, +-20V0.5A&0-6V25A. . 3375.00
HP 62378 Triple Cutput Supply, +-20V 05A&0-18V1A ... $375.00
HP 6253A Dual Power Supply, 0-20V 0-3A, CV/CC ...coovcvvcciennne. 3375.00
HP 6255A Dual Power Supply, 0-40V/ 0-1.5 A, CVICC ..$375.00
HP 6622A Dual Output Supply. 0-20V 0-4Aor

050V 0-2A, HPIB ..ovvvovneanin —— $1850.00
HP 6627A Quad Output Power SLlppIy

020V 2A0r 0-50V 800mA .. . $2750.00
TEKTRONIX PS503A Dual Power ';upp]y WSOU Senes ... $200.00
MISCELLANEOUS

ACME PS2L-500 Programmable Load,

0-75 W/ 0-75 A/ 500 Watts max. $300.00
HP 8826A Bipolar Power Supply / Ampli hel

+-50 V1 Amax. $900.00
HPBBE?ABIWarP‘)we‘SupﬂIV Ampn er,

+-100V +/-500mA .....coooe .5900.00
KEPCO BOP 50-2M Bipolar Ampuher F‘Ower &uppl;

1050V, 2A ..$400.00
TRANSISTOR DEV DAL 50-‘!:1 100 F'ngrdmmnbls Lmd

0-50V, 0-15 A, 100 Watis max ..$200.00

UNIVERSAL COUNTERS

HP 5314A 100 MHz/ 100n8 Universal Counter i 3 175,00
HP 5315A 100 MHz/ 100 nS Universal Counter ..............ccoorveoer... 3350.00
HP 5315A-003 100 MHz/ 100 nS Counter,

1 GHz C-channel §450.00
HP 53158 100 MHz/ WmnSUnwersaICmn!er ..$375.00
HP 5318A 100 MH2/ 100 nS Universal Counter, HP| . $450.00
PHILIPS PMB672/411 120 MHz/ 100 nS Universal Counier

L EHE Cahianngl il o R St ..$300.00

Cheyenne, Wyoming 82001

TEKTRONIX DC5009 135 MHZ/ 10nS

Counter/ Timer, TM5000 sefies ... $350.00
TEKTRONIX DC503A 125MHz/ 100nS Un versalCounler

TMS500 series ............. $250.00
TEKTRONIX DC509 ISEMHz-’ TO nS Unwersa! Cuunlef

L LT ..$275.00
FREQUENCY COUNTERS

EIP 548A-06 26.5 GHz Frequency Counter & mixers

1or26-60GHz ............... .. §3950.00
EIP 578-02,05 26. SGHz Souroe Lccklng Ceun:er

GPIB& power meter ............ ....52750.00
EIP 578-06 26.5 Source Lodurn;Coumer enenuable 10 1 1DGH $3500.00

HP 53424 18 GHz Frequency Counter ...$900.00
HP 5343A-001 26.5 GHz Frequency Countter,

OCXOreference ............. ... $2500.00
HP 5345N55N56E2656Hz CW/Pulse Frequencyc.oumer ........ §3500.00
HP 5352B-010 40 GHz Frequency Counter,
OCXO reference option ...........

..§7500.00

HP 5384A 225 MHz Frequam:ycoumer HPIB oo ..$450.00
XL MICROWAVE 3401 40 GHz Source L.ockmg

Frequency Counter, GPIB .............. $§5500.00
STANDARDS

HP 1058 Quartz Oscillator, 0.1/1.0/5.0 MHz, battery pwr. .............. $§1100.00

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz,

B8 TE OIS i i i i b i . $1000.00
DISTORTION ANALYZERS
HP 8903A Audio Analyzer, 20 Hz-100 kHz, HPIB ...........ccoovcceooe.... §1200.00

HP8903B-001,010,053 Audio Analyzer,
20Hz-100 kHz, HPIB ..

HP 8903E Audio Analyzer, 20 Hz- 100 kHz, HPIB
RMS VOLTMETERS

FLUKE 8922 True AMS Volimeter, 180 uV-700V,

... $1850.00
.. $1650.00

2Hz-11 MHz .. .. $450.00
OSCJ’LLATORS

TEKTRONIX SG502 Sine/ Square Osc., 5 Hz-500 kHz,

70 dBstepatten., TM500 $200.00
TEKTRONIX 8G505-op1.2 Oscillator, 10 Hz- IﬂﬂkHz

M test & S0/1506000hms ........... ... 5800.00
WAVETEK 98 1 MHz Synthesized Power Oscillator, GPIB . ..$750.00
MISCELLANEOUS

HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display $600.00
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display ............ $750.00
KROHN-HITE 3200 High Pass / Low Pass Filter, 20 Hz-2 MHz .. $275.00
KROHN-HITE 3202 Dual HP/LP/BF/BR Filter, 20 Hz-2 MHz .. §$375.00
Krohn-Hite 7600 Wideband Amplifier, 0-42 dB gain,

DC-1MHz, 10Watts ............ a0
ROCKLAND 852 Dual H\ghpass Lowpass Fr\!et

0.1Hz-111kHz ... R —1- L
TEK AM502 1 MHz D\ﬁeremlal Ammmer TMEUU series .5450.00

SPECTRUM ANALYZERS
HP 11517A/19A/20A Mixer Sel, 18-40 GHz,

for HP 8555A { 85694, .. . e $475.00
HP 11970A WR28 Han‘m’m Mixer, 26 5 4DGHZ $1000.00
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz .. $1000.00
HP 119700 WR22 Harmonic Mixer, 33-50 GHz ... 51400.00
HP 119700 WR19 Harmonic Mixer, 40-60 GHz .. $1600.00
HP 11871A WR28 Harmonic Mixer,

26.5-40 GHz. for 85698 2 ..$800.00
HP 11871K WR42 Harmonic Mixer,

18.0-26.5 GHz, for 85688 PR $800.00
HP 11974A WR28 Prselectod Mixer, 26540 GHz ... ...§8000.00
HP 11975A L.O. Amplifier, 2-8 GHz ..5$1400.00
HP 3335A Synthesized Level Generator, 200 Hz-81

MHz, -86.98 +13.01 dBm i $3250.00
HP 8568404 Tracking Generator, SDD kH/ 2. QGHz

for HP 8560 series $4000.00
HP B5698 Spectrum Analyzel 10 MHz-22 GHz.

100 Hz min.res.bw .. — . $5000.00
TEKTRONIX WM?SEV WR l 5 Harmomc waer

50-75 GHz i . $1500.00
NETWORK ANALYZERS

HP 116504 Network Analyzer Accessory Kit, APC7 ......... ..$600.00
HP 11650A Network Analyzer Accessary Kit $500.00
HP 116658 Modulator, 0.15-18.0 GHz, for HP 8755/6/77 ..$250.00
HP 116658 Modulator, 0.15-18 GHz, for HP 8755/6/7 $250.00
HP 35778 Network Analyzer, 5 Hz-200 MHZ ........occccocivevrccinnnen.. $9500.00
HP 4191A RF Impedance Analyzer, 1-1000 MHz,

1 milliohm-100 Kilohms ...$3750.00
HP 4193A Vector impedance Meter 400 kHz I1DMHZ

100hms-100K .......... — UL R
HP 8502875 Ohrn Trz\nsm-ssm Relisclmn 'Eest Unll

0.5-1300 MHz g $675.00
HP 850448 75 Ohm Transmissiony Reflection Test Unit

300kHZ-2 GHZ ....ovvvvenes $1250.00
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HP 85054A Type N Calibration Kit, for HP 8510 series .................... $1800.00
HP 8717B-001 Transistor Bias Supply ....5$350.00
HP 8751A-001,002 Network Analyzer, 5 Hz- SOOMHZ $12500.00
HP 8756A Scalar Network Analyzer, HPIB .. $1375.00
HP Q85026A WR22 Detector, 33-50 GHz,

for HP B757 series .. $1375.00
HP RB5026A WR28 Deleclor 26 5—406H2

for HP 8757 series .......... $1200.00
SIGNAL GENERATORS

FLUKE 6060B/AK Signal Generator, 0.1-1050 MHz,

10HzZres, ......... s $1250.00
FLUKEBOE-DB-BDS:%D&ngGenemw D 1 1050MHZ

10Hzres, GPIB .. " v $1600.00
GIGATRONICS 1018&gral.'3weepGan U 05—1BGH2

1kHzres., +8dBm e $5000.00
GIGATRONICS 600/ 6-12 Synthesized Source 6 ‘iEGHz

1 MHzres., GPIB .. 1 )
GIGATHONICSEOUO"ﬁJSSymhesmSOwte

816 GHz, 1MHz res., GPIB .. e $2250.00
GIGATRONICS 6061A- BSOS»gnaJ Genemiur 0 l 1050MHZ.

10 Hzres., AM, FM, GPIB . $1900.00
HP 11707A Test Plug-in, for HP%GOsenes $400.00
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio $450.00
HP 83418 Synth. S»gna\Genera!or 10MHz-20 GHz,

1kHz res., AM, FM .. b . $16000.00
HP 8642M Signal Gemaralot O 1- 21DDMH4

1 Hzres, HPIB. it . $3750.00
HP 86568-001 SlgnaJGenafatm 0.1-880MHz,

10Hzres., HPIB, OCXO .. .. $2000.00
HP&BS?ASlgnaIGeneramrul TDdCIMHz IUHzle-.s

AN, BN FPIB ooy isioassausa ssssdessi i $2800.00
HPBBSDCFBGGA&'&BSQHE}GEHEH!D{ 1 EGGOMHz

1or2Hzres., AM,FM . % e $3250.00
HP 8660D/603A-002 S~9ﬂa| Genenatm l 260() MH}

FM/PM, includes B6635A e $6000.00
HP 8671A Signal Gen., 2. D 62GH7 lkHzres CW

FM 8B HPUB -t i sdiisiideinic odsinbdoiimi sl .. 82750.00
HP 8672A Signal Ger m.?-ISGHz W-SkHz res.,

AM. FM, +3dBm ............. .. $4500.00
HP 8672A-008 Signal Generalu 2 IEGHZ 1 JHHzres

AM, FM, +8 dBm o $5000.00
HP 8673C Signal Gen,, ODS-!BBGHz szses AM FM

Puise, HPIB ... $14000.00
HP 8673D-H15 S»gnal Gen 0 05 26 GHz 1kHz res.,

AM,FMLHPIB ..o .. $15000.00
HP 8673H-212 Signal Generator, 2 ()-12 aGHz 1 kHz res.,

AM, FM, +8.dBm .. . $8500.00
HP BE73M Signal Generator 2 1BGHz 1kHz res., AM

FM, +8dBm .. .. $9500.00
HPBSB‘BBS:gnaI Gerﬁra:m 2 %SGHz t‘a\nlyluned

AW/ WBFM/ Pulse .............. .. $2250.00
HP 8683D Signal Generator, 3—1306Hz‘ca\nry!uned‘

ANV WBFM/ Pulse S— 1< {1 R
HP 86848 Signal Generator, 5 4-12.5 GHz, cavity tuned, |

AM/WBFM/ Puise .. —— LN
MARCONI 2019 Slgnal Genamtcu Bakl-lz 1040MH2

100720 Hzres ............ T ..$850.00
WAVETEK 955 Signal Genera!o! 7 5 IZdGHz

+7dBm, AM,FM ......... s §750.00
WAVETEK 957 Signal Generalor 12 IBGHZ

+7.dBm, AM,FM _............ A AL $750.00
SWEEP GENERATORS

HP 83508/ 835224 Sweep Oscillator, 10-2400 MHz,

+13dBm levelled ......... .. $3750.00
HP 83508/ 83525A Sweep Oscﬂlalo( !DMHZ B -l GHz,

+13dBm levelled .. " i $5000.00
HPB:B&DBJBB&(JA-OUQ Sweep OmllaIOr ?O-SdG!-b

70dBstepatten. .. i $3250.00
HP 83508/ B3545A-002 SweepOmllavor 59-124GHz,

+16dBm, stepatten. ......... . §3750.00
HP 83508/ 83550A Sweep Oscvlmcﬂ 3-20 GH?

+20dBm levelled output .. §5000.00
HP 8620C Sweep Oscillator Frame ........... e S SUDL00
HP 862228-002 RF Plug-in, 10-2400 MHz, +13dEm

70dB step atten, ' Ipe——— .. $1250.00
HP 962223E638620(:Sweep05c s Fravne

0.01-2 GHz & 2-4 GHz bands -§1200.00
HP 86241A AF Plug-in, 3.2-6.5 GHz. 8dBm unlevelied .. .. $250.00
HP 86245A AF Plug-in, 5.9-12.4 GHz, + 16 dBm unlevelled ...... $400.00
HP 86251A RF Plug-in, 7.5-18.6 GHz, +10dBm levelled ..................... $500.00
HP 862604 RF Plug-in, 12-18 GHz, +10dBmunlevelled ... $400.00
HP 86260A-H04 RF Plug-in, 10-15 GHz, +10 dBm unilevelied .. ...5400.00
HP 862908 RF Plug-in, 2.0-18.6 GHz, +10dBm levelled ... §1500.00
HP 86280C RF Piug-in, 2.0-18.6 GHz, +13 dBm levelled .. 51750.00
WAVETEK 2001 Sweep Ganerator, 1-1400 MHz.

+10dBm, 70 dB atten . ..5750.00
WAVETEK 20028 SweepGenelator 1 ZEDOMHZ

+13dBm, GPIB .. i 91750.00
WILTRON GM?M SmepGeneralor WU MHz 20 GHZ

+10dBm, GPIB .. . $4500.00
WILTHONSBGBB-G’EOBSW&@DGEH 001 255

GHz/ K conn & 26-40 GHz/ WR28 . $7500.00
WILTRON 6717B-20 Synthesizer/ Sweeper.

10MHz-8.4 GHz, +13dBm,GPIB _.......c..ccoocoee . $6000.00
POWER METERS

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

with 1 MHz-18 GHz sensaor . ..5400.00
HP 11683A Range Calibrator, for HP 435/6/7/8 $750.00
HP 4358/8481A Power Meter, -30 to +20 dBm,

10 MHz-18 GHz $900.00

HP 436A-022/8481A Power Meter, -3010 +20dBm,

10MHz-18 GHz, HPIB Soo— 1]
HP 436A-022/8482A Power Meler, 3010 +20 GBim,
100 kHz-4.2 GHz, HPIB .. . e ..$1200.00
HP 436A-022/ 8484A Power Meter, 70 020 dBm,
10MHz-18 GHz, HPIB ......... vt $1200,00
HP 436A-022/ 8485A Power Meter, 30 10 +20 0B,
50 MHz-26.5 GHz, HPIB . .§1500.00

HP 436A-022/84850 Power Meter, -70t0-20 dBm
50 MHz-26.5 GHz, HPIB .
HP 438A Dual Channel Power Me!er

HP 8477A Power Meler Calibtator, ImHF‘dSEsenEs . 340000
HP 84870 High Sensitivity Sensor, -70 to-20 dBm,

50 MHz-50 GHz, 2.4mm .. y ..$1850.00
HP 89000/8481 1APaakPwerMmer 01- 1BGHz

0-20dBm peak ... .. $2500.00
HPO%EAF‘owerSmr :{}nﬂGHz aﬂlo+23dBm

for 435/6/7/8 .. .. $1500.00
HPWAPMrS&m ESHQGHZ Zimar?ﬂdBm

for435/67/8 .. v $1500.00
HP RB486D F'awer Sensor 28 540‘3"1[ 70 IO 20 dEm

for435/6/7/8 .. e 175000
RF MILLIVOLTMETERS

BOONTON 92C RF Millivoltmeter, 3mV-3V s,

10kHZ1.2GHz ........... . $500.00
RACAL-DANA 9303 HFMlI\WO!Im@[er 70 fo +20 dEm

TONMZ PG BB i pamiissimiion s st r s s mnisisn $750.00
AMPLIFIERS, MISCELLANEOUS

AMPLIFIER RES. 50AR15 Amplifier, 50 Watts, 46 dB gain,

0.1-15MHz .. T —— o ] ]
BOONTON 82AD Modulation Meter, AM/ FM, 10-1200 MHz .....$500.00
HP 11713A Switch / Attenuator Driver, HPIB . ... $800.00
HP 11729B-003 Carrier Noise Test Set, 5MHz-32GHz ... 51900.00
HP 37308/3738B Downconverter, 5.9-8 9GHz 487-11.7GHz ... $1200.00
HP 415E SWR Meter s $200.00
HP 8347A RF Amplifier, 25 dB gﬂm TOOkHz CIGHZ

+20dBm HPIB ... v 32 7150.00
HP 8349A Amplifier, 15clﬁgcun 2- Z’OGHZ +2ﬂdEmnulpul . $1650.00
HP 83498 Ampiifier, 15 dB gain, 2-20 GHz, +20 dBm output ..$3250.00
HP 8403A-002 Pulse Modulator, 0.8-2.4 GHz,

80dB dynamicrange ... ....... ... $450.00
HP 8406A Comb Generatar, 1/ iO:IDﬂMHz mcrements t05GHz ... $500.00
HP 8447A-001 Dual Amplifier, 20 dB, 0.1-400 MHz, +6 dBm Po,

NF <7dB . cops . $650.00
HP 8447D-0

<B.5dBNF isisteiisinaisipsmidvssinnds B0 0 00,
HP 8447E Amplifier, 22 dB, 0 laoow»uz_nausmoutpm : .. $650.00
HP 8447F-HB4 Dual Amp., 0.01-50 MHz 28 dB

&0.1-1300MHz250B .............. ..$900.00
HP 8901A Medulation Analyzer, ISUkHz 1300

MHz, HPIE ... i . §1350.00
HP 8901B-001 McdulaunnAnalyzer |50|!HZ 1300

MHz, HPIB . §1900.00
MPD LAB-1+ 510—10Arr\p!\|ler dBngam 500 EOOO

MHz, 10 Walts 2 . §750.00
RACAL 9009 Modulation Meter, 30-1500 MHz, AM,

1.5-100kHzpk FM ........ $350.00
RF POWER LABS ML%BAmphhcr 2 'J.D MH: 47 dB gam

50 Wats, metered, 28V .. ..$200.00
ROHDEASCHWARZ ESH2T251 Fle(:mvm 9 kHz- 30 MHz $3250.00

AEROWAVE 28-3000/10WR28 Directional Coupler,

10dB, 26540 GHz ... ..$300.00

AMERICAN NUC. AM“?MCENIW Backed Smral Anlonna

LHC, 2-18 GHz, TNC(f) "NEW* ... $95.00

AVANTEK AMT-400X2 WR2B Active Doubler, +10 dBmin&out ... $450.00

BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHZ .........cccccevvne.. $350.00

FXR/MICROLAB SL-03N Stub Stretcher, 0.3-6.0 GHz

100 Watts max., N{(m/T) ; $75.00

GENERAL RADIO 874-LTL Ounsmm ImpedameTmmDnne L:ne‘

0-44cm, DC-2GHz . e $400.00
P 11530A-001 Bias Network, 1.0-18,0 GHz, APCT $450.00

HP 11691D Directional Coupler, 22 dB, 2-18 GHz, Neonnectors ........ $450.00

HP 11682D Dual Directional Coupler, 22dB, 2-18GHz .................... $800.00
HP 333271.-006 Prog. Step Attenuator, 0-70dB,
DC-40 GHz, 2.9mm .. $1000.00

HP 7780-011 Dual Dir. COup]er 20 dB 0. 1 2. UGHZ AF’C?
HP B498A-030 30 dB Attenuator, 25 Watts, DC-18 GHz
HP 87300C-020 Directional Coupler, 20 4B,

.§450.00
..$500.00

1.0-26.5 GHz, 3.5mm . 3475.00
HP K422A WR42 Flat Broadband Detector, 18,0-26.5GHz . $350.00
HP K532A WR42 Frequency Meter, 18.0-26 5GHZ ............coooveverne. §450.00

HP K752C WR42 Directional Coupler, 10 dB, 18.0-26.5GHz .....
HP K752D WR42 Directional Coupler, 20 dB, 18.0-26.5 GHz

.$450.00
$450.00

HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz .. 8275.00
HP K914B WR42 Moving Load, 18.0-26.5GHz ......... ...$250.00
HP Q7520 WR22 Directional Caupler, 20 dB, 33- SOGHz ‘ ..$650.00
HP R281A WR28 x 2.4mm(f) Adapter .............. ..$600.00
HP R422A WR28 Crystal Detector, 26. S—ﬂJGHi ..5400.00
HP A752A WR28 Directional Coupler, 3 dB, 26,540 GHz $450.00

$450.00

HP R7520 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 x $650.00
HP X870AWRS0 Slide Screw Tuner ..§150.00
HUGHES 45322H-1110/1 120 WR22 Dwemonal Coumers

1007 2008, BFBOCHE  icosutciitiidindiniddio i siiins . §350.00
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 GH? $750.00

HUGHES 45714H-1000WR 15 Frequency Meter, 50-75GHz ............. $900.00
HUGHES 45722H-1000 WR22 Direct Reading Aftenuator,

0-50d8, 33-50 GHz .. v $1000.00
HUGHES 45724H- IOOOWHISDIracl Readungmlenualcr

0508 STEGHE ...covicmnraiercnsistrmininsen ——2 L TR )
HUGHES 45732H- 1200WR22LevelSemllanualor

0-25dB,33-50GHz ....... e 32560.00
HUGHES 45752H- I(JDOWR22 D||'ec1 Headng Pna.se Sl’llﬂef

0-360,33-50GHz .............. e $1400.00
HUGHES 45772H- l100WFi22Thelmslot Mounl

<2010 +10dBM, 3350 GHZ ....ccovvinnniiiiin s ..§400.00
HUGHES 47316H-1111WR10 Tunable Dmeclm

75-110 GHz, pos. polarity ... — -1 N
HUGHES47741H 2310WF!23 PhaseLDckaﬁGunn 05:

32 GHz, +18 dBm i $2000,00
HUGHES 47742H-1210 WR22 Phase Locked Gunn Osc.,

42 GHz, +18dBm .. ..$2750.00
KAYTAR EGIOQOOIOD\rechonaI Detectcr 1 2OGHz

SMA(IYSMC .. ..5200.00
KRAYTAR 26165 mrecﬁma Detec(or

K(ImySMC . So—— < [ 1]}
MJA-COM3-19 SOGHOWRIED\(edlonal Coupler

10dB, 40-60CGHz .............. F——- 1 111 M1 [}
NAHDAaDOG—serchlave Band Drrecmna\ Couplers

Nconnectors .. i ..$150.00

NARDA 3024 El D\md\una\ Coupder 20 \:IE 4 a GHz ...8375.00
NARDA 3090 Precision High Directivity Couplers .. ..$225.00
NARDA 368BNM Coaxial Hih Power Load, 500 Waﬂs.

2-18GHz, N{m) . ......$500.00
NARDA 3752 Coaxlal Phase Shiflsr 0-1813deg}GHz 15GHz........... $900.00

NARDA 37538 Coaxial Phase Shifter,

0-55deg/GHz, 3.5-124 GHz .. = s $950.00
NARDAdGUﬂ-senesOmaveBanlerecﬂona[Couplers

SMA connectors ......... .. §75.00
NARDA 4247-20 Directional Coupler, 20 4B,

6.0-26.5GHz, 3.5mm({f) ........... ....$200.00
NARDA 5070-series Precision Reflectometar Ooupiers ..$300.00
NARDA 562 DC Block, 10 MHz-12.4 GHz,

100V max., Nim/f) ...ccionnicinnnns R e .. $65.00
NARDA765~10lOdBAnenua|c SOWal‘ls

DC-5 GHz, N(m/f) ... siiinn. $165.00
NARDA 791FM Variable Attenuator, 0-37 0B, 2.0-12.4 GHz .. ..5500.00

NARDA 792FF Variable Attenuator, 0-20dB, 2.0-124GHz ... .8375.00
NARDA 793FM Direct Reading Variable Attenuator,
0-20dB,4-8GHz ... TR e TR $§225.00
NARDA 794FM Direct Read:ngVarable Allenualm
0-40dB 4-8GHz . 8375.00

OMNI-SPECTRA 2085- 801GOOCwSlaI Deteclm 1- IBGHZ

neg. polarity, SMA m/A , $50.00

PAMTECH KYG!O‘MW unction Circulator,

18.0-265GHZ ..o . ..$250.00
SONOMA SCI. 21A3WFI<12 Clrcularor 2CrdB

206-248GHz ........... ... $75.00
TEKTRONIX 2701 Sprﬂanuan: 0-7938,0C1 GHz ... $150,00
TEKTRONIX WM782U WR19 Harmanic Mixer

40-60GHz ...ooovoo §1500.00
TRGB510 WR22 Dlracl Heachng Ananualar I}SOd.B

33-50GHz ..., = ...$900.00
TRG V551 WR15 Frequency TEGHE oo ..$600.00
TRG W510 WR10 Direct Reading Allenuatm

0-500B, 75110 GHZ vvvvovviviee ..§1000.00
TRG W551 WR10 Frequsnr:y Me:er 5- 11DGH2 ’ ..$750.00
WAVELINE 100080 WR28 Terminated

Crossguide Coupler, 30dB ..$200.00
WEINSCHEL 1501 10F'roglamrnab\e Step At[e'ﬂ

DC-18GHz, SMA .......... S ———— ..$450.00
WEINSCHEL DSiD?DDuD\e SluhTumr

1-13 GHz, N(m/) .. . .$150.00
WEINSCHEL DSN)QLL DnubIEStubTunEf

0.2:2.0GHz, N(m/t) .. .$150.00

COMMUNICATIONS

HP 37204A-003 HPIB Extender, fiber-optic

connection *unused* e $250.00
HP 4934A-J02 TIMS; CCI‘I'!'optm Danerypowar . $1650.00
HP 59401A HPIB Bus Analyzer ............. ..$375.00
TAMPA MW, LAB BUC1W-02W-CST Ku Dand Upconverier

1 Watt 14.0-14.5 GHz WR75 "NEW* ..$150.00
TEKTROMIX 1411R-opt.04 PALTemGen w’SPGI2TSG11

TSP11,TS8G13,15,16 . . ..$1400.00
TEKTRONIX I47ANTSG Tesl SignalGeneralm

with noise test signal .. ..$800.00

MISCELLANEOUS

EG&G/ PA.A.5302/5316 Lock-in Amplfier,

100 mHz-1 MHz, GPIB/RS232C ., $2250.00
FLUKE 2180A ATD Digital TRErmometer ... 99 00,00
HP 59307 A HPIB VHF Switch ......... ..$200.00
PA.R.5206-95.98 Two-Phase Loc nnmp

2HZ-100KHZ, GPIB ..o . $1250.00
TEKTRONIX TM5003 TM5000-saries 3-slot

Programmable Power Module .............. .$450.00
TEKTRONIX TM5006 TMS000-saries 6-slot

Programmable Power Module ... ER—_1 L N
TEKTRONIX TM503 TM500- senes:; slm Powor Modula . $150.00
TEKTRONIX TM504 TM500-series 4-slot Power Module .................. $175.00
TEKTRONIX TM506 TMS00-series 6-slot Power Module $250.00
TEKTRONIX TM515 TM500-series 5-slot Portable

Power Module ... ..$250.00

Circle #47 on the Reader Service Card.
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Computer Interfacing: Part 4
Grading on the Curve, Interfacing with Analog Devices

By David A.Ward

What happens when a temperature transducer — a device which converts a temperature into a voltage — is connected
up to a computer? We need to be able to convert that analog voltage which represents the temperature into a suitable
digital format for the computer to input and work with.This process is referred to as analog-to-digital conversion.

any things in the real world are not merely on and off or
digital in nature. Take for instance, the temperature. It may
range anywhere from a low of say -10°F up to perhaps a
high of 100°F in a particular area during the year. The tem-

verters is their resolution or sensitivity. In other words, what is the mini-
mum voltage change that the converter can sense before it changes its
digital output to the computer up or down one count? The resolution of
an A-to-D converter is calculated by taking

perature also progresses through that entire range; this is known as an | the full scale voltage (FSV) that can come ADCeBe4
analog measurement. What happens then when a temperature trans- | into the converter and dividing it by the = 20
ducer — a device which converts a temperature into a voltage — is con- | maximum possible digital outputs it can 2__ we =
nected up to a computer? We now need to be able to convert that ana- produce (2°N), where N is the number of ——RD  cLk_ouT
log voltage which represents the temperature into a suitable digital for- binary bits that the converter can output __5ﬁ 082 18
mat for the computer to input and work with. This process is referred to (resolution = FSV / 2N). Therefore, with 4 17
as analog-to-digital conversion or simply A-to-D conversion. The Ato-D | the circuit shown in Figure 2, the resolu- — _[CLK_IN 0B1|
converter that will be introduced in this article is the ADC0804 eight-bit | tion becomes 5V/256 or 19.531mV. The 4 NTR oe2l'e
SAR (successive approximation register) IC, see Figure 1. resolution for the three-bit A-to-D converter 6 15
The circuitry necessary to interface the ADC0804 to the computer | discussed earlier would only be 5V/8 or i e
is shown in Figure 2. To begin with, a 10KW calibration potentiometer 0.625V. From these calculations, you can —7 - Y] Rnd
can be connected to pin 6, VIN+, to make sure that everything is func- | see that the more bits an A-to-D converter _imm oND DESE=
tioning correctly. Later, this is where the analog sensor outputs will be | has, the more sensitive it is. An eight-bit A- 9 = 12
brought into the ADC0804. Note that the data output lines, DBO through | to-D converter is considered fairly course, — |REF/2 bBG[——
DB7, can connect directly to the computer's buffered data lines BDO as far as A-to-D converters go, but since we 2 DGTL_GND D87 il
through BD7. This is allowed since the data output lines on the | are dealing with an eight-bit PC expansion
ADCO0804 are tri-stated, therefore, no other ICs are required. The | slot, it is the easiest and most straightfor-
ADCO0804 is shown in Figure 2 in its free-running mode, meaning that | ward converter to work with, FIGURE 1|
as soon as it completes one conversion, it starts another
one and continues on as long as power is applied to the A TO D CONVERTER IN FREE—RUNNING MODE
IC. It is put into free-running mode by connecting pin 5, +5V
INTR (interrupt), to pin 3, WR (write). When a conversion ADCe8@4 . R2 B
is complete, the INTR pin goes low which takes the WR g a 087 =7
pin ]O})v' which causes the lq to begin another CONVErSION. o A0ORESS DECODER — %ﬁ | 1002K
A resistor, R2, and a capacitor, C2, are connected to pin AND BUFFER = 083 ‘
3, WR, so that it is pulled low during power-up to improve E oo 0.01uF |
the start-up reliability. Resistor R1 and capacitor C1 are = - e ' o
used to provide the clock signal. The acceptable clock S UZA — %E%_
frequency for the IC can run anywhere from a low of Eﬁz 3 ] sp—
100KHz up to a maximum of 1.46MHz. - aonol & e
The SAR process of Ato-D conversion is not too dif- 7432 B . H— '
ficult to follow if you keep the number of bits to a mini- —8cikr mer/2|-2— | T ¥
mum. Let's go through a three-bit A-to-D SAR conversion. veo| 28—
The A-to-D converter starts with the MSB (most signifi- —g% U1 +5v |
cant bit) and makes it a "1," therefore, it approximates ‘ = —_
that the incoming voltage is "100 binary." It then feeds L = I %g
this number into an mt'emal D-to-A €d|g|tal t?-ﬂﬁﬁ](?g) FIGURE 2 o CALBRATION Pt
converter and compares its voltage against the incoming &l —
voltage. If the incoming voltage is higher than "100 bina- g @
ry," then the "1" is placed into the SAR in the MSB place; ‘ 1
if the incoming voltage is lower, then it stores a "0." It then o=
moves to the next bit and sets it at a "1," so that the read- =
ing is now "110 binary." Again, this value is fed back into
a D-to-A converter and compared with the incoming voltage. If the Digital
incoming voltage is higher than the "110 binary" voltage, it places a "1" "'f! FIGURE Voltmeter Value
in the SAR in the next place down; if the voltage is lower, it stores a "0" +vs| a oV 0
instead. 0 PIN 6 VING B..-.L1 T 0.5V 26
Finally, the LSB (least significant bit) is compared and its "1" or "0" 1.0V 51
is placed into the SAR in the LSB place. When all of the bits are com- s b 1.5V i
pared, then the ADC0804 takes pin 5, INTR, low to signal that it has nox = 2.0v 102
completed its conversion. Of course, since the bits are tested one at a | %g\\ﬁ i%g
time, it takes time to complete a conversion, and the more bits that you | PAETORRL 3.5V 179
have, the more time it takes. The data sheets for the ADC0804 state that T BOTTOM VIEW T0-92 4'0\/ 205
it takes 64 clock periods to complete an eight-bit A-to-D conversion, and =710 4.5V 230
the fastest clock speed listed for the IC is 1.46MHz, therefore each com- ' e p 5.0V 255
plete conversion should take about 43.836mS to complete with the o
fastest possible clock. = FIGURE 3

Another important item to consider when dealing with A-to-D con-
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Grading on the Curve, Interfacing with Analog Devices

| = Temperature Sensor and Data Logger

now run a simple program and see if the input numbers agree with
those in Figure 3 as you adjust the potentiometer to get the voltages list-

Probably the best way to test the operation of the A-to-D converter
is to begin with a potentiometer and a voltmeter. Connect the volt-
meter’s positive lead to pin 6, VIN+, and the negative lead to ground. As
the potentiometer is turned through its range, you should see the volt-
meter readings go from a low of OV up to a maximum of 5V. You can

LISTING 1

"Temperature data logging application by David A. Ward July 2001.

‘The circuit works with an LM34 Fahrenheit sensor or an LM35 Celsius sensor.
'The application writes data to C:\TEMP_LOG.TXT.

"The previous file is erased first, so rename old files to keep them.

Option Explicit 'Requires that all variables be defined first
Dim Counter_1 As Double 'Keeps count of each reading (every 3 seconds)
Dim Counter_2 As Integer 'Keeps count of each file write
Dim Counter_3 As Integer 'Keeps count of minutes for file writes
Dim LM34_35 As Integer '= 6 then LM34 is used, = 7 then LM35 is being used
Dim Raw_Data, DC_Volts, Deg_F, Deg_C, Max_Temp, Min_Temp As Single
'Initialize timers, counters, and file C:\TEMP_LOG.TXT
Private Sub Form_Load()

Open "CA\TEMP_LOG.TXT" For Output As 1 'Clear out the old file

Print #1, ™

Close #1

'Message box to see if they are using an LM34 or an LM35
LM34_35 = MsgBox("Are you using an LM34 Fahrenheit sensor?", vbYesNo)

Counter_1 = 0: Counter_2 = 0: Counter_3 = 1 'Initialize counters
Timer].Interval = 3000 'Set Timerl to 3 seconds

Timer2.Interval = 60000 'Set Timer2 to 1 minute to check for file writes
Raw_Data = Inp(Combo2.Text) 'Get an initial reading to set the Min_Templ1
Min_Temp = Raw_Data * 0.019531 * 100 'Intitialize Min_Temp F

If LM34_35 = 7 Then Min_Temp = (Min_Temp * 1.8) + 32

Call Get_Data 'Get the first reading to save to file
Call Write_data 'Save that reading to the file

End Sub
'If user changes file saving intervals make the changes to Counter_3
Private Sub Combo1_Change()
Counter_3 = Combo1.Text
End Sub
'Get new data every 3 seconds
Private Sub Timer1_Timer()
Text7.Text = TimeS 'Update clock
Counter_1 = Counter_1 + 1 'Keeps track of number of readings
Call Get_Data
End Sub
'Data readings are taken and displayed on the form

Private Sub Get_Data()

the A-to-D converter and display it on the monitor.

CLS
PRINT "Press any key to exit"
WHILE LEN(INKEYS) = 0
X = INP(769) 'E1
LOCATE 10, 10
PRINT X
WEND

|
|
|
|
ed. The QBASIC program listed below will simply input the value from
|
|

Text9.Text = Counter_1 'Increment number of readings counter
Text7.Text = TimeS 'Display the real time
Text8.Text = Date$ 'Display the date

Raw_Data = Inp(Combo2.Text) 'Raw digital data inputted
Textl.Text = Raw_Data 'Display the raw data number

DC_Volts = Raw_Data * 0.019531 'Calculate the DC voltage from the raw data
DC_Volts = Format(DC_Volts, "#.####")
Text2.Text = DC_Volts 'Display the DC voltage

I LM34_35 = 6 Then Deg_F = DC_Volts * 100: Deg_F = Format(Deg_F, "###.0"): _
Text3.Text = Deg F

If LM34_35 = 7 Then Deg_C = DC_Volts * 100: Deg _F = (Deg_C * 1.8) + 32: _
Deg_F = Format(Deg_F, "###.0"): _
Text3.Text = Deg_F 'Display the current temperature in F
If Deg_F > Max_Temp Then Max_Temp = Deg_F 'See if there is a new Max_Temp
Max_Temp = Format(Max_Temp, "###.0")
Text5. Text = Max_Temp 'Display the Maximum Temperature taken
If Deg_F < Min_Temp Then Min_Temp = Deg_F 'See if there is a new Min_Temp
Min_Temp = Format(Min_Temp, "###.0")
Text6.Text = Min_Temp 'Dsiplay the Minimum Temperature taken
If LM34_35 = 6 Then Deg_C = (Deg_F - 32) * 0.555556 'Degrees C are calculated

Deg_C = Format(Deg_C, "###.0")
Text4.Text = Deg_C 'Display the curretn temperature in C

End Sub
‘This sub routine writes data to C:\TEMP_LOG.TXT
Private Sub Write_data()

Counter_2 = Counter_2 + 1
Text10.Text = Counter_2 'Keep track of number of file writes

Open "CA\TEMP_LOG.TXT" For Append As 1 'Change the file name here "in
quotes"

'Log the data to the file
Print #1, "Reading #"; Counter_2; ""; "Date:"; Date$S; ","; "Time:"; Time$; _
""s "Raw Data:"; Raw_Data; _
"": "Degrees F:"; Deg_F; ","; "Degrees C:"; Deg_C
Close #1
End Sub
Tests every 1 minute to see if it is time to write data
Private Sub Timer2_Timer()
If Counter_3 = Combo1.Text Then Call Write_data: Counter_3 = 1: Exit Sub
Counter_3 = Counter_3 + 1 'Increment Counter_3 if the interval is more than 1
minute

End Sub
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Grading on the Curve, Interfacing with Analog Devices

w D toA Test ES;

‘ Pm'l 769

w DtoA Test x|

extl

If the Ato-D circuitry is operating correctly with the calibration
potentiometer connected to the ADC0804, it is time to connect a tem-
perature transducer in its place and make a digital temperature sensor
and data logger. There are two simple and inexpensive temperature
transducers available: the LM34 and the LM35. Each device is housed
in a TO-92 three-lead package. The LM34 is a Fahrenheit sensor and the
LM35 is a Celsius sensor, see Figure 4. The LM34 puts out 10mV for
every degree Fahrenheit and the LM35 puts out 10mV for every degree
Celsius. The LM34 can sense from -50 F up to +300 F and can operate
from 5 to 30 volts. So, at a normal room temperature of 72°F or 22 'C,
the voltage output of the LM34 should be 720mV and the output of the
LM35 should be 220mV. This corresponds to digital inputs of 37 (deci-
mal) for the LM34 and 11 (decimal) for the LM35. There's really no
need in using both the LM34 and the LM35 since the computer can eas-

R—2R DIGITAL TO ANALOG CONVERTER

w. D-lo-A Converter [ x|

€ SawTooth

769 e
j 0 a

B #Cydes
X 1000

€ Triangle

7 .- Al

ily convert either "F to “C or 'C to"F once a number has been input into
the computer. | prefer using the LM34 since its resolution is finer than
the LM35, 180" versus 100" between the freezing point and boiling point
of water. Now all that is needed is software to make the system function
as we desire. Photo 1 is a picture of a data logging program that is writ-
ten in Visual Basic 6.0. A message box will first appear and ask the user
if they are using an LM34 Fahrenheit sensor. If they answer yes, the pro-
gram will calculate for a Fahrenheit sensor. If they answer no, then the
program will calculate for a Celsius sensor.

Photo 2 is a picture of the form used for the program. The text locat-
ed above each text box are simply labels. There are two timers located
on the form: the one on the left below text5 is timerl, and the one on
the right below text6 is timer2. The Input Port selection box is Combo2,
the Time Interval selection box is Combol. The code for this project is

shown in Listing 1.

The process of D-to-A conversion can now be examined.
There are devices that need an analog voltage rather than a
digital "on" or "off" to control them. There are two D-to-A

. -1
. ey — 2 = 20 2R conversion circuits that will be presented here: the first is the
= 2D—"—-— — 2R ?\’ R-2R D-to-A converter (see Figure 5), and the second is the
= 5 = -2 AN 5 AAA- - DAC0800 D-to-A converter IC (see Figure 6).

or R — 2R R The R-2R D-to-A converter circuit employs a 74L.S374
CONNECT T0 DATA BUS ¢ [ VN e NV octal D flip-flop that was introduced in Part 1 as a latching
- r':g % | .»5\/\, digital output port. Seven resistors, labeled R, with a value of

L c— - . .
2R R 10KW each, and nine resistors, labeled 2R, with a value of
745574 MW == 20KW each, are connected in series and parallel to the out-
2= sonc R i '\?\/\, puts of the 74LS374, as shown in Figure 5. This circuit will
2R ol R actually allow you to do the reverse of what the ADC0804 A-
A% . RAAS to-D converter circuit did that was introduced earlier. In other
o 1= X5, words, you can output a number from O (decimal) to 255
FIGURE 5 2R (decimal) and see an analog voltage from OVDC (outputting
2% = a 0) up to a high of 5VDC (outputting a 255) in increments
of 19.531mV. This isn't really a true AC voltage in every

LISTING 2 For Y = 255 To 0 Step -Text2.Text 'Decrements step values, wave goes down

'This program will generate waveforms when connected to a 74L.5374 R-2R D-to-A
‘converter circuit or to the DAC0B00 circuit

Option Explicit 'Requires that all variables be defined
Dim X, Y As Integer
Dim Z, T As Double

'Menu to select waveform shape
Private Sub Command1_Click()
If Option1.Value = True Then Call Saw
If Option2.Value = True Then Call Triangle
If Option3.Value = True Then Call Square
If Option4.Value = True Then Call Sine
End Sub

'Sawtooth pattern
Private Sub Saw()
For X = 0 To Text3.Text 'Determines how many cycles
For ¥ = 0 To 255 Step Text2.Text 'Determines step values
Out Text1.Text, ¥
DoEvents 'Will let the program be broken if interrupted in loop
Next Y
DoEvents
Next X
End Sub

Triangle pattern
Private Sub Triangle()
For X = 0 To Text3.Text
For Y = 0 To 255 Step Text2.Text
Qut Text1.Text, Y
DoEvents
Next Y
DoEvents

'Increments step values, wave goes up
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Out Text].Text, Y
DoEvents
Mext Y
DoEvents
Mext X
End Sub

'Square pattern
Private Sub Square()
For X =0 To Text3.Text
Out Text1.Text, 255 'Turn wave on
For Y = 0 To Text2.Text 'Determines time that wave is on
DoEvents
Mext Y
Out Text1.Text, 0 'Turn wave off
For Y = 0 To Text2.Text 'Determines time that wave is off
DoEvents
Next Y
DoEvents
Next X
End Sub

'Sinusoidal pattern
Private Sub Sine()
For X = 0 To Text3.Text
For Z = | To 360 Step Text2.Text 'Increment through 360 degrees
T=Sin(Z * (3.1416 / 180)) ‘'Convert from radians to degrees
fT>0ThenT= (T * 128) + 127 'Positive half cycle
IfT<=0Then T= (T * 128) - 127 'Megative half cycle
Out Textl.Text, T
DoEvents
Next Z
DoEvents
Next X
End Sub



Grading on the Curve, Interfacing with Analog Devices

sense of the term, since it cannot reverse its polarity and go nega-
tive. The second D-to-A circuit, the DAC0800, however, can output
a negative voltage and produce higher peak voltages, as well.
Once the R-2R circuit is bread-boarded, the easiest way to
check its operation is to compare the numbers output with the volt-
ages read and compare these to Figure 3. The Visual Basic pro-
gram shown in Photo 3 will allow you to enter a number into the text
box and to click on the command button to output that number.
The code for this project is quite simple and is listed below.

Private Sub Command1_Click()
Qut Text1.Text, Text2. Text
End Sub

If the circuit operates as it should, you can then try the next
Visual Basic program shown in Photo 4 to make several interesting
waveforms that can be observed on an oscilloscope. The code for
this project is shown as Listing 2.

If your bread-boarding skills passed the muster on the R-2R con-
verter circuit, you're ready to put the DACO0800 circuit shown in
Figure 6 together. Please note that this circuit requires both a posi-
tive +10VDC voltage source, as well as a negative -10VDC voltage
source. If you don't have two power supplies available, you could
substitute two 9V batteries instead, although it is not certain how
long the circuit will operate. If you are not familiar with how nega-
tive power supplies are made, simply connect the positive lead from
one power supply to the negative lead of the other supply. This con-
nection becomes the common or ground connection and should
connect to the bread-board and computer ground. The remaining
unconnected positive lead becomes the positive +10V source and
the remaining unconnected negative lead from the other power supply
becomes the negative -10V source.

Connect an oscilloscope probe to pin 2 and its ground clip to pin 4
to observe the voltage outputs, if you don't have a scope available you
can observe the voltage levels with a voltmeter while outputting num-
bers from the computer. Outputting a 0 (decimal) will cause the
DACO0800 to produce an output of -10V. Outputting a 128 (decimal) will
cause the circuit to output OV, and outputting a 255 (decimal) will cause
the circuit to output +10V. Therefore, outputting a number from 0 (dec-
imal) to 127 (decimal) will produce a negative voltage and outputting
numbers from 129 (decimal) through 255 (decimal) will produce a pos-
itive voltage.

The Visual Basic D-to-A waveform generating project that was
shown earlier will work on the DACO800 circuit as well, with some dif-
ferences. The DACO0800 can output a negative voltage, whereas the R-
2R circuit couldn't; also the DAC0800 will reach peak voltages of +10V
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\ A / ee d er & pata RS'232
Technologies £ sHees 2 Stackable
1710-B Brighton Cove, Ft Walton Beach, FL 32547 850-863-5723

Digital I/O Module - 14 /O channels individually configured for input or output. Turn
on/off relays. Sense switch transitions, button presses and 4x4 matrix decoding using
auto-debounce and typematic repeat with adjustable delay. One-shot pulse outpul. $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

31apper Motor Driver - Directly drives a unipolar stepper motor rated up to

OVDC @ 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
thmwhcut range. Measure period,
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

end-to-end ;
Stack 32 modules on

existing low-current buttons and switches
to provide software control of their
\the same RS-232 cable. operation. Built-in event sequencer. se_:,/
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and -10V, where the R-2R circuit could only hit +5V. Another difference
is in the resolution of the twa circuits. The R-2R circuit has a resolution
of 5V/256 or 19.531mV, the same resolution as the eight-bit A-to-D con-
verter would have. The DACO0B800 circuit, however, has to cover a wider
voltage spread of 20V (+10V to -10V) still using only eight bits, therefore,
its resolution is 20V/256 or 78.125mV.

Well, that concludes an introduction to computer interfacing with A-
to-D and D-to-A converters. The next and final article in this five-part
series will cover control of motors, as well as stepper motors that can be
used for precise positioning. NV
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Came To Love His

IBM PCs

by Edward B. Driscoll, Jr.

Mlcro Memovries

hen you've created

the world's most

famous mainframe,

what do you do for a
home PC? That's the dilemma
that Stanley Kubrick found him-
self in, in the early 1980s.

In 1968, of course, Kubrick
and Author C. Clarke, his co-
screenplay writer, released 2001:
A Space Odyssey, which intro-
duced us to Hal, whose full name

was HAL 9000, short for
Heuristically Programmed
Algorithmic  computer, model

number 9000. Hal was a talking,
seemingly intelligent computer
who ran the Discovery — a large,
nuclear-powered manned space-
craft on its way to Jupiter. He was
a classic Kubrick character — an
evil and merciless antagonist
(killing 4/5ths of the Discovery's
crew) who was simultaneously the
most sympathetic and "human" of
all of the characters in 2001.

A number of 60s hipsters
noted that the letters that make up
HAL are one letter off from IBM.
Kubrick and Clarke both swore up
and down that this was purely a
coincidence, and noted that IBM
was an important technical advisor
on the film. (Several of the com-
puters on the other spacecraft
shown in the film have prominent
IBM logos on them.)

In any event, Kubrick thought
enough of IBM to remain loyal to
them for his subsequent computer
purchases. In the mid-1970s, he
installed an IBM Series/1 in EMI's
Elstree Studios to crunch the
accounting and payroll numbers
on his films.

The Artistic Pause

Kubrick was known for taking
immense amounts of time

between films both to spend time
with his family and to research
background material for his films,
or solve technical challenges that
needed to be overcome in his film-
making. In the early 1970s, he
used the time after 1972's A
Clockwork Orange to research
and have modified a Zeiss 35mm
still camera lens developed for
NASA into a motion picture lens
with an aperture large enough to
successfully film in nothing but
candlelight. This lens would, of
course, be used to photograph the
night sequences in 1975's Barry
Lyndon, which won an Oscar for
cinematography.

In the early 80s, having just
completed The Shining, and only
having vague plans to make a war
picture next (which would eventu-
ally develop into 1987's Full Metal
Jacket), Kubrick decided to use
his time between films to comput-
erize his home office, which was in
a large, old English country home
known as Childwick Bury, located
on a 120-acre estate near St.
Albans, an hour north of London.

He had two goals in mind:
computerize his screenwriting
process, and have a system to sort
and catalog his immense pool of
ideas and film concepts.

The War Room

Kubrick's computers would
eventually be housed in his home
office in Childwick Bury, which was
informally known as "the War
Room," after the similar command
center in his 1964 classic, Dr.
Strangelove.

Michael Herr, who co-wrote
Full Metal Jacket with Kubrick
(and who had previously written
the non-fiction Dispalches, an
excellent study of the Vietnam

Rl
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War, and would go on to write a
short but warm and perceptive
profile of Kubrick, published in
1999) described the War Room in
the time leading up to the shooting
of Full Metal Jacket as "a large
space on the ground floor which
would have been airy if it weren't
crammed with desks and comput-
ers and filing cabinets, long trestle
tables littered with sketches, plans,
contracts, hundreds of pho-
tographs of weapons, streets, pa-
godas, prostitutes, shrines, signs."

Herr wrote that the walls of the
room were basically one giant
shooting schedule, filled with lists,
schedules, names, dates, equip-
ment, and locations; "except for
one crowded wall, which seemed
to be devoted to Stanley's invest-
ments."

The computers inside the War
Room were initially selected and
installed by Alan Bowker. At the
time, Bowker was a 30-something
recording engineer and a consul-
tant to Dolby Laboratories, Inc., in
San Francisco. (Dolby sound was
used on all of Kubrick's post-2001
films.) He would later become an
IT administrator for several
Silicon Valley start-ups.

"Honey, | Don't Pay List
for Anybody!"

In 1983, Bowker received a
phone call from Kubrick. "Uh,
Alan, this is Stanley ... do you
have a few minutes?" As just
about everybody who worked
with Stanley would attest in
books, interviews, and articles, "a
few minutes" on the phone with
Kubrick actually meant a few
hours. ("An hour was nothing,
mere overture, or opening move,
or gambit, a small taste of his vir-
tuosity," Herr wrote in Kubrick.)
"The writer Gustav Hasford
claimed that he and Stanley were
once on the phone for seven
hours, and | went over three with
him many times."

For Bowker, those several
hours turned into a month of reg-
ular phone calls, followed by two
trips to England in 1983 and 84 to
install Kubrick's first home PCs.
(Bowker's web site, at
http://www.bowkera.com/ has
several pages and photographs
archiving his experiences with
Kubrick.)

Kubrick and Bowker visited
several venders in

computer




Micro Memovries

London. "We spent the after-
noon," Bowker says. "He just basi-
cally wore everybody down. | had
to get him back on track. | said,
'Let's just get a PC with a fixed
disk in it, and get WordStar going
for you, and get you set up.' So he
said okay."

Herr's book reveals one par-
ticular aspect of Kubrick that was
rarely, if ever touched upon
before: his thrift, which apparent-
ly was legendary (if rarely dis-
cussed in public by people who
wanted to work with him again!).
Bowker scored major points by
haggling with  dealers on
Kubrick's behalf.

"Afterwards, Stanley and |
went to the Indian restaurant
there in St. Albans, had some
curry, and he said, 'Alan, you're
the first guy who's ever worked for
me who's asked for a discount."

Bowker replied, "Yes, | under-
stand." He later said, "You know, |
had been used dealing with com-
puter venders, and honey, | don't
pay list for anybody!"

Bowker feels that Kubrick's
tightness is a result of his back-
ground as a selftaught indepen-
dent filmmaker in the early
1950s, a period when he was
largely self-funded. "He once said
to me that the idea in making
movies and controlling budgets is
to know when to control: there
are times when it makes sense to
get the best price, and there are
times when you've just got to
open up the checkbook and
spend the money."

HAL's Successor: The XT

The computers that Bowker
helped Kubrick acquire for his
War Room, and on which Kubrick
would eventually write Full Metal
Jacket, were a couple of IBM XTs.
The XT initials stood for Extended
Technology.

The XT line was introduced in
early 1983 as the successor to
the two-year-old PC, the machine
that beat Xerox Parc (see the
March 2002 Micro Memories),
and helped launch Microsoft, who

disks weren't standard on the first
PCs), more RAM (up to 640K,
depending upon the model), and
no cassette port, since the unit
came with a 5.25" floppy disk
drive. The XT was powered by an
Intel 8088 chip, which ran at a
4.77 MHz.

worked with him was January of
1984.

They were using both
WordStar and WordPerfect in the
PCs there in the office," connect-
ed via an early networking
arrangement a good decade
before home networking of PCs
became commonplace.

Kubrick was also an early pro-
ponent of the "don't turn your
computers off" school of owner-

"They Like To Be Left On"

Bowker says, "The last time |

ship. Herr said that at the end of
one day of writing, when
Kubrick's wife Christiane told
them that dinner was ready, he
reminded Kubrick that he hadn't
turned his PCs off.

The father of HAL, and the
man responsible for his famous
onscreen 'death' replied, "They
like to be left on," in a tone that
Herr described as "ironically, fac-
tually, tenderly." NV
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GET THE NEW CATALOG TODAY! e
New Kits, New LPFM, New Cameras
www.ramseykits.com

e

35 WATT LPFM STEREO TRANSMITTER

¥ 35W RF oulpul, VSWR prolected

B < Automatic audio & power controls
v Digital synthesized PLL
¥ 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 .unphl’tnrm the 2 line vacuum
fluorescent display, your station will be the easiest o 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

1 audible display of your heart rhythm
- sensors included; just like visiting the hospital!
¥ Bright LED "beat” indicator ,-Hp-
v Monitor output for oscilloscope display . -
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 leamn at the same time! Simple
and save 9V Baltery 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

v Generale 2" sparks to a hand held screwdriver!

v Build your own plasma balls!

v 25KV at 20 KHz from a solid state source!

Generale 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!
Plasma Generator Kit
14VAC Output Power Supply $19.95

ION GENERATOR e |

g Generates negative ions with a blast of fu.sll air!

« 7.5KV DC negative, 400uA - that's 3 lot of ions!
+ Steady slate DC voltage, constant current, not pulsed!
‘ Learn the basics of ion repulsion by building this ion generator!

also available if color is not

AC125

CCD303  Mini B&W
AC125

$59.95

Creates 3 continuous blast of fresh air Lhili.pd with a ton of
ions. Perfect for pollution and air freshening: just smell those
ions! Solid state wind generation; you'll be amazed!
lon Generator Kit
110 VAC Power Adapter

TOUCH-TONE TONE GRABBER _

$9.95
e |
v New-built-in RJ11 phone jack
¥ Large memory holds over 500 numbers
v Big bold 8 dign display, auto insertion of dashes
v New-output latch jack
Dialed phone numbers on the radio, repeater codes, con

FM100

167 FM100WT

AC125

$59.95

CCD309 Color/B&W IR Waterproof Bullet Camera
CCD308 B&W IR Waterproof Bullet Camera
110 VAC Power Adapter

MINI B&W CAMERA WITH IR ILLUMINATION

110 VAC Power Adap%er

= v Color during the day, IR B&W at night!

v Automatically turns on IR llumination!

v Waterproof to IP57 standards!

v Black anodized housing with universal mount

Best of both worlds! This video camera is a waler-

proof COLOR camera during the day. When the

light level drops, it automatically changes to B&W

and turns on its built-in IR ilumination, with 10 IR

LEDs. Powered by 12VDC and terminated with a

professional BNC connector. B&W only model
needed. Both in heavy anodized black |10Ubllli.,.
$169.95
§109.95

$9.95

7 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 buill 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

pul plug-in harness.

IR llluminated Camera $59.95
$9.95

PROFESSIONAL FM STEREO RADIO STATION

« 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

 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 schoals. Frequency synthesized PLL assures drift-free operation with simple
front panel frequency selection. Built-in audio mixer features LED bargraph
meters 1o make setting audio a breeze. The kit includes metal case, whip antenna
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

+ All new design & features for 2002!

v Fully adjustable RF output

Qur #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
nector RF output jack, line inpul, loop output, and

' : trol codes, anywhere louch-tones are used, you can read more. Includes case, power supply, whip antenna, audio cables.
pl‘OdUCE‘d the PC's Disk and store them! All new design for 2002. Capture those lones with the TG2! FM258 Synthesized FM Stereo Transmitter Kit $129.95
Operating System, or DOS 162 Tone Grabber Tone Reader Kit $59.95
(Windows 1.0 wouldn't be C1G2 Matching Case & Knob Set $14.95 AND.. MINI-KITS

AC125 110 VAC Power Adapter $9.95

released until 1985).

Gates' insistence on an open
software license for DOS helped
create the market for IBM clones
which, of course, eventually
resulted in the IBM PCs and their
clones far surpassing the sales of
Apple, as well.

Compared to the original IBM
PC, the XT had some enhance-
ments: a CGA graphic card, a 10
or 20 megabyte hard disk (hard

These are easy to build kits that can be used either stand
alone or as building blocks for more complex projects.
" 1S4 Tickle-Stick Shocker $
BN9  Super Snoop Amplifier Kit
BL1 LED Blinky Kit
TD1  Tone Encoder/Decoder Kit
17 Touch Tone Decoder Kit
CPO3 Code Practice Oscillator Kit
UTS  Universal Timer Kit

v Connecl consumer outputs (0 XLR inputs

« Left & right audio gain adjusiments

So you're trying to connect consumer audio outputs with

RCA connectors (unbalanced) to XLR (balanced) it 1puls.

Always a problem...Not anymore with the R2XL1!
Unbalanced to Balanced Audio Converter Kit  $49.95
Matching Case & Knob Set $14.95
12VAC Power Adapter $9.95

RAMSEY ELECTRONICS, INC.
793 Canning Parkway

Victor, NY 14564
716-924-4560
sales@ramseykits.com

$8.95
$3.95
$6.95
$19.95
$9.95
$8.95

Order Today! 800-446-2295
www.ramseykits.com

RZXL1
CR2XL
PWR25

Circle #74 on the Reader Service Card. Vuts & Volts Magazine/Sevvemeer 2002 35



Celebrating 19th Yeaar Of Service 11!
VISIT US AT WWW.UNICORNELECTRONICS.COM

What Do We Have ?

our

o TTL 7415 «74C

« EPROMS «EEPROMS «PALs

* GALs «CMOS «780

* Linear «Generators «8000 series
* 6500 series *6800 series  +Capacitors
* Oscillators *Connectors *Crystals

* Trimpots *|.C.sockets e+ Switches
* Diodes «Kits *Tools

* Vlises oLaser Diodes ~ <LED's

« Vises *Transistors *Resistors
* And much, much more!

e
= Order Line — (800) 824-3432 » International — (724) 495-1230 = Fax Orders — (724) 495-7882
= Technical Support — (724) 495-1231 « $25.00 Minimum Order «UPS 3 day, Blue, Red, & Fed. Ex
Shipping Available (Call for charges) * PA Res. Add 7 % Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM
(EST) » Corporate Accounts / Quantity Discounts Available *We accept M/C, VISA, Discover & AMEX
with no surcharge * Call For FREE Catalog ($2.00 Outside U.S.)
* We Carry A Complete Line Of Electronic Components * Email - unielect @ aol.com

Unicorn Electronics

Visit us on the web | www.unicornelectronics.com
1142 State Route 18
FREE SHlPPlNG‘ l on pre-paid orders Aliquippa, PA 15001
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Input: 1 dB. Freq. Range: 890
to 940 MHz. Gain: 17 dB.
Bias: 18 VDC @ 100 mA.
Wilmanco #730.

96V0O01 $14.95 each
ASSORTED

PANEL METERS

We don't have time to clas-
sify them.

220008 5 for $14.95
2-20 KHz

TWEETER “
4 Ohm, 30W =

max., 10W nom.
93Vvo12 $4.95 each

12VDC 1A WALL
ADAPTER

Class 2 transformer. Input:
120VAC, 60Hz, 20W. Output:
12VDC @ 1A. Coax plug,
center positive.

98E019 $5.95 each
98E019s 10/$39.95
" " —— !
N

=
HPIB/GPIB Cables
HPIB-'z(half-meter)
HPIB-1(1 meter)
HPIB-2 (2 meter)
HPIB-4(4 meter).
Your Choice $24.95 ea.

d o ~ I
HF | OPTREX
g, UHF - _
% LINEAR |LCD CDS PHOTO -~
- AMP SPL RESISTOR &

16 characters x 2 lines, 5 x
8 dots. Character size (mm):
2.95 x 435, Window size
(mm): 64.5 x 13.8. Size:
80mmL x 36mmW x 11mmH.
3-1/8"L x 1-7/16"W x 9/16"
inches. Part #DMC16249.
Wiring diagram available on
our website.

98L005 $9.95 each

DISK

STORAGE FILE
Holds 48 3'2" disks, with
lock. Perfect Micro P/N PM-
48L.

95C008 $1.95 each
MINI PHOTOCELL
Open circuit - 0.5V, short cir-
cuit - 6mA in bright sunlight.
221002 $3.85 each
PHOTOSENSOR
Open circuit .5V short circuit

1.9mA
221001 $1.95 each
SYNTHESIZED

TUNER BOARD

50-150 MHz approx. tuning
range. 10.7 MHz IF
MC145155 synth IC and a
Mitsumi 407-A26 tuner mod-
ule. All controlled by a Z8
CPU and 2716.New. Comes
with schematic and spec
sheet for major components
92A027 $19.95 each

>20MOhm dark resistance
100V max. <4KOhm @20f.c.
illuminated. Part #V322L.

22L003 $1.95 each

LAPLINK
PARALLEL CABLE
Six-ft. "competition yellow"
DB-25M to DB-25M cable.
Works with LapLink,
pcAnyWhere, or Win95/98
Direct Cable Connection and
similar programs.

98W005 $5.95 each
98WO005s 10/$39.95

9VDC 1.0 A
WALLWART
9VDC @ 1A, 2.0 T
x 5.5mm coax, —pfm-
center positive. In: 120VAC
@ 60Hz, 2-prong.

Condor #DV-91A.

96E009 $5.95 each
96E009s 10/$39.95

l‘-?

STEPPER MOTOR
ASSORTMENT

Includes various types such
as unipolar, bipolar, various
voltages, current ratings.
92M001 10 for $16.95

£ alltronics.com

Mail Orders: P. 0. 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 Qrders. Prices Good 60 Days from Date of Publication and Subject 1o Change without Notice. )
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New Product News

EASY-TO-USE USB-POWERED
24-LINE GENERAL-PURPOSE I1/O
MODULE

SBI/024 is Gigatechnology’s (Australia) low-

cost integrated module for
the input and output
of digital signals
from a computer sys-
tem by connection to
the USB port.

Based on the FTDI
FT8U245AM USB IC
and the UBICOM SX48
microcontroller,
USBI/O24 is capable of
transfer rates of up to
250,000 x eight-bit port reads or writes per second. Each 1/O pin is
individually configurable as an input or output. Input pins are TTL level
compatible and the output pin can each sink or source up to 30mA
per pin.

The 24 1/O pins are independently programmable in three groups
of eight to form a single high-speed module which can be a building
block for fast computer 1/O needs.

Based on FTDI FT8U245 high-speed USB IC and the UBICOM
SX48, it's easy to connect to 0.1" pitch headers which fit standard IDC
connectors. With an integrated type-B USB connector onboard, the
unit includes serial number EEPROM and FLASH microcontroller,
Both USB Enumeration information and the microcontroller can be re-
programmed to suit the customer’s needs. Moreover, the module is
powered from USB bus (up to 450mA from USB for user application)
so no external power supply is required.

Module firmware and software supplied includes a virtual comm
port driver which allows access as a regular serial port, or DLL drivers
allow direct access by DLL calls. USBI/O24 is easy to program from
popular languages: C, Basic, Delphi, etc., with a simple command set
for east control of ports and data transfer. Drivers for Win98/Me/XP,
2000, Linux, and iMAC are free.

USBI/024 is $69.00 from stock.

For more information, contact:

SAELIG CO., INC.
| Cabernet Circle, Dept. NV
Fairport, NY 14450
716-425-3753 Fax: 716-425-3835
Email: saelig@aol.com
Web: www.saelig.com

MOTOR MIND C DC MOTOR
CONTROLLER

he Motor Mind C has been designed to function as

a versatile DC motor control system for controlling
one or two motors. The module is ideal for use in small
robotics projects for controlling two-wheel axles. The
motor connections may also be tied in parallel to con-
trol a single larger motor.

The Motor Mind C comes in a 40-pin DIP pack-
age with motor connections, mode settings, and
control inputs all accessed through this packaging.

Three modes of operation are available in the
Motor Mind C. Each mode can be used to control
one or two brushed DC motors. The current rat-
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New Product News

ing of the Motor Mind C is 2.5A with no cooling, and 4.0.A with cooling.
Motor voltages ranging from 10-24V can be used with this product.
Over-current and over-temperature protection features are included.

In serial mode, the user has direct control over the motor speed and
direction. When configured for two motors, the motor speed and direc-
tion for each motor is controlled independently. The user can also mod-
ify the PWM step limit (1-255), the PWM dead-band, and brake mode
(dynamic or free spinning). Various other registers may be read and
displayed including the approximate operating current of both H-
bridges on the Motor Mind C.

The Motor Mind C is also equipped to operate in analog or R/C
pulse input modes. Both modes can be used to control one or two
brushed DC motors.

Pricing in single unit quantities is $59.00.

For more information, contact:

SOLUTIONS CUBED
256 E. First St, Dept. NV
Chico, CA 95928
530-891-8045
Web: www.solutions=-cubed.com

POWERFUL RCM3000
MICROPROCESSOR CORE MODULE
FOR RAPID EMBEDDED SYSTEMS
DEVELOPMENT

he new RCM3000
RabbitCore is Rabbit
Semiconductor's
most  powerful
and feature-
ipacked micro-
processor
core  module.
Powered by the new
Rabbit 3000™ — the
"EMI-Free microprocessor"
— the RCM3000 is the ideal
option for designers who want
to rapidly develop and implement
embedded systems with fully inte-

grated Ethernet connectivity.
RabbitCores mount directly on a user-designed motherboard and act as
the controlling microprocessor for the user's system.

Measuring only 2.73" x 1.85", the RCM3000 operates at 3.3V (with
5V tolerant 1/0) and features six serial ports. Built-in low-EMI features,
including a clock spectrum spreader, help designers eliminate trouble-
some EMI problems that often threaten to derail tight development
schedules.

Available in two models, the RCM3000 is equipped with 10Base-T
Ethernet, up to 512K each of Flash and SRAM, quadrature encoder
inputs, PWM outputs, and pulse capture and measurement capabilities.
Two 34-pin connection headers provide 52 digital I/O shared with the
six serial ports. The integrated Ethernet port allows instant local or
worldwide connectivity, and a pin-compatible RCM3100 without
Ethernet is available for parallel development and cost-effective imple-
mentation of both Ethernet and non-Ethernet systems.

The RCM3000 features a battery-backable real-time clock, glueless
memory and I/O interfacing, and ultra-low power "sleepy" modes. A
fully enabled slave port permits easy master-slave interfacing with
another processor-based system. The Rabbit 3000 processor's com-
pact, C-friendly instruction set and high clock speeds produce excep-

tionally fast results for math, logic, and 1/O.

RCM3000 models are priced from $43.00 (qty. 1,000). A complete
RCM3000 Development Kit is priced at only $299.00 and includes
RabbitCore module (RCM3010 with 256K Flash/128K SRAM), proto-
typing board, AC adapter (US only), serial cable for programming and
debugging, Getting Started manual, and complete Dynamic C SE soft-
ware development system (not a trial version) with royalty-free TCP/IP
and documentation on CD-ROM.

For more information, contact:

RABBIT SEMICONDUCTOR
£30-757-8400 rax 530-757-8402
Email: rabbit@rabbitsemiconductor.com
Web: www.rabbitsemiconductor.com

THE COMPLETE PCB SOLUTION
FROM DESIGN THROUGH ORDER

CB123 announces a new
product specifically
designed to help people who
either don't have design
tools or don't want to
upgrade their complex
Rn, design package — yet need
‘ something
g quick and
easy to
g e t
through the
-4 board design
@) : process. Developed for
PGB 0 two- and four-layer boards, it's free and offers
=/ everything needed to design your circuit boards.

Prior to download, a review of the website (www.pcb123.com)
provides information that links the strength of the product to your
needs. The free design software package can then be downloaded eas-
ily for immediate design.

Whether a "first timer" or designer/hobbyist/inventor, this free
design software provides seamless integration with its own board fabri-
cation service.

PCB123 provides a schematic and PCB layout set of software tools
that go beyond design-to-build capabilities.

Highlights include: batch auto-router, easy keyword search of sym-
bol and component library, quick generation of new symbols and com-
ponents as you design, copy, and paste on the fly, and much more.

What makes PCB123 unique is that you see the board price
throughout the design process along with a seamless order process.
You know exactly what your board will cost to build right up front. If you
make changes to your design or order, it is updated instantaneously.
There is no need to request quotes — no calls or emails to make. You
always know your build and ship price. Nothing is faster, easier or more
complete.

If you have three hours, you are able to design your two- or four-
layer boards. By focusing on these boards, the learning curve is much
quicker than more complex design software with higher layer counts. A
full tutorial, FAQ, help forums and unlimited email support is part of the
complete solution.

For more information, contact:

PCBI123
Email: support@pcbl23.com
Web: www.pcbl23.com
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Putting the Spotlight on BASIC Stamp Projects, Hints, and Tips by Jon Williams

Stamp Applications

Data Exchange With Visual BASIC

Last- month, we created a little self-contained digital data-recorder with the BASIC Stamp that used
DEBUG to provide a user interface. Well, what if we want to get a bit more fancy and, say, creale a
nice GUI application with Visual BASIC? The trick is to allow the Stamp to do its thing until our VB

- application wants to send or receive some data. Okay ...

n past Stamp-to-VB projects, we've used the Stamp's program-

ming port because it's convenient. Convenience has its price,

though. When using the programming port to communicate with

other applications, we have two issues to contend with: 1) The

programming port echoes everything sent to it so we have to fil-
ter that out of our application's receive stream and; 2) There is no flow
control.

Without flow control and we have a busy Stamp program like the
data logger, our PC application would be forced to send some kind of
query character until the Stamp had time to look for it, catch it, and
respond to indicate it's now ready for an exchange. This can be done,
but it's tedious at best and the timing is always problematic.

Problems Solved

We can solve these problems with a bit of hardware and a few Stamp
pins. The hardware is a standard MAX232 serial interface chip, a hand-
ful of capacitors, and a DB9-F connector (see Figure 1). The MAX232
is a level-shifter. It converts the RS-232 level signals from our PC to the
TTL levels required by the Stamp — and goes the other way, too. The
capacitors are used by its charge-pump to create the negative voltages
required by the RS-232 standard. Using proper RS-232 levels is espe-
cially important when there is a lot of distance between devices.

You can assemble the circuit on a breadboard, but to make things
easy, my Texas buddy Al Williams created a neat little kit called the RS-
I. This is a breadboard-friendly device that just takes a few minutes to
assemble with your soldering iron.
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how do we do it?

When using the MAX232,
we're using separate transmit

and receive pins so there is no | 470 4
longer a problem with data P15

being echoed back to our VB 4
application. Our next challenge | P14

is flow control. Well, as you can | 4
see in the schematic, the P13

MAX232 has enough drivers to f
handle a couple flow control | P12

pins, as well.

Going With The Flow B 2

CTS

Long before the BASIC
Stamp, engineers encountered
the issue of two devices wanting to "talk" to each other, but one or the
other not being ready. One of the solutions developed — the one we'll
use here — is called Hardware Flow Control. The concept is actually pret-
ty simple. When one device wants to talk to another, it sends a "request"”
signal then waits for the "all clear" from the other device. Once the "all
clear" signal is detected, the data can be sent. In our set-up, the PC will
signal its desire to send data with the RTS (Request To Send) line. When
the Stamp is ready, it will indicate this with the CTS (Clear To Send) line.
At this point, the PC will start transmitting data.

Let's make it work, shall we? Wire up the circuit in Figure 2, so you
can watch the Stamp code at work and the activity of the CTS line.

A Simple Plan

In my book, simple is better and generally more reliable, so we're
going to handle this PC-to-Stamp data exchange in the simplest possi-
ble manner. When it comes right down to it, there's really only two things
we can exchange: numbers and text. With that in mind, let's build a lit-
tle VB app that will allow us to exchange numbers and text.

Author's Note: This column is about BASIC Stamps, not Visual
BASIC so | am going to skip the contruction details of the VB app
and just focus on important aspects of the code.

Figure 3 shows a simple VB app that lets us handle the exchange
from the PC end. Numbers are selected with a scrollbar, text is entered
into a box. Simple. Now, let's go under the hood.

To perform serial communications with Visual BASIC, we have to
add the MSComm control to our project. For the settings critical to oper-
ation, my preference is to set them in code. For this project, here's what
we're going to do (in the Form_lInitialize() event handler):



With MSComml

.Settings = "9600,N,8,1"
.DTREnable = False
.Handshaking = comRTS ' use hardware flow control

.RTSEnable = True
.InputMode = comInputMcodeText
End With

Notice that we've selected hardware handshaking via the RTS pin
and enabled the RTS line so we can use it. What this means is that when
we put data into the output buffer of the MSComm control, it will exert
the RTS line and send it when it detects the CTS signal.

Before we get too far ahead of ourselves, let's define our data
exchange strategy. The PC will initiate the exchange by sending a com-
mand byte that tells the Stamp what it wants to do: 1) Send a number
to the Stamp; 2) Retrieve a number from the Stamp; 3) Send a string of
characters to the Stamp, or; 4) Retrieve a string of characters from the
Stamp.

MNow don't get the idea that with flow control, we can simply stuff the
MSComm output buffer full of data and let the handshaking handle it —
the unbuffered Stamp still needs us to help it a bit, especially since we
don't know what's coming after the command byte until we've looked at
it.

From the PC side, we'll send the command and make sure it's gone
before sending anything else. What this does is let the Stamp receive the
command and get ready without us having to resort to padding the PC
program with artificial delays. Here's how it's done:

Private Sub FlushTxBuf ()

l1.0OutBufferCount Q)

Using this strategy, the Stamp will be able to receive the command,
then remove the CTS signal while it figures out what to do. Before we
start sending information, let's examine the Stamp side of things to see
how command reception works.

The Stamp program is constructed in a manner that allows us to
break it up into small, discrete sections and to check for a serial input in
between them — the task switcher design we've used many times before.
This allows us to check the serial input fairly frequently so we don't keep
the PC waiting.

The bulk of our main code looks like this:

Task, [cmd]
TxNum, RxStr,
2r, TX Number, RX String |8ty
Do Task:
BRANCH task, [Task 0, Task 1,
task = 0 jol:
Main
' 5%
x doing it
k + 1 // NumTasks * point to next task

Notice that the SERIN code specifies the [defined] CTS pin for flow
control and it really doesn't wait around long; only five milliseconds.
Even at 9600 baud, this is plenty of time for the PC to detect the CTS
signal and send the command. If a command is received, it is decoded
with a LOOKDOWN table and BRANCH is used to call the code for the
command that was sent. [f there is no command or it's bad, the code

PC-to-Stamp Comm [Connected]

1 E!In_a Settings m

" Number
(B : | i

& String
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‘ Download Upload

finds its way to Do_Task and the Stamp runs the next chunk of task
code.

For our little test program, each task lights a given LED. When the
program is running, you'll see the LEDs light sequentially with a quick
blip of the CTS LED in between.

Back to our VB app. Let's say we want to send a number to the
Stamp. We'll select the Number radio button, move the slider to the
value we want, then click the Download button. This will send the com-
mand, then the number, low byte first. | decided to use 16-bit variables
because that is the largest single value that the Stamp can handle. If you
create an application that only needs to send bytes, the process is sim-
pler ... there's no need to extract individual bytes from the larger value.

Notice that the MSComm transmit buffer is flushed after the num-
ber, as well. What this does is make sure the Stamp has had a chance
to receive the value before we send it anything else.

The reception side is equally straightforward:

Baud, [aNumber.LowByte, aNumber.HighByte]

As soon as the number comes in, we get back to work by jumping
to Do_Task. When the next task is complete, we'll be back at the top
and looking for another command.

While we're focused on this process, let me point something out. Did
you notice how we put two bytes into the MSComm output buffer and
the Stamp SERIN command was constructed to accept two bytes?
Follow this rule: Only put as many bytes in the MSComm output buffer
as the [active] SERIN command is set up to handle. As | told you earli-
er, this will allow the Stamp to receive the data without problems and
then remove the CTS while it's working with what it just received.

Receiving a number from the Stamp is not complicated at all: We
send the command then wait for two bytes to show up in the MSComm
input buffer.

" send command

MSComml .Output = Chr$ (CmdRxN)

Call FlushTx
wait for

Do

two-byte value
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Until (MSC

input buffer

MSComml. Input

After the data comes in, we extract it from the string buffer with VB's
Asc function and send the value to the scoller and label. Easy, right? You
betcha.

The other kind of data that we might want to exchange between the
PC and Stamp is text or strings. While working for my previous employ-
er, | designed a Stamp-based alarm device that monitored four inde-
pendent channels. Within the data structure for the alarm system, the
site location name and labels for each channel were stored.

As you know, the Stamp has no string type and precious little RAM,
so we've got to construct a strategy around these limits. Don't worry, it's
not tough. What we're going to do is send the string one byte at a time.
This will allow the Stamp to receive the byte and store it in its EEPROM.
We'll tell the Stamp that we've finished by sending a zero. Some would
suggest using a CR as the terminator, but using a zero allows us to
embed carriage returns in our string.

Here's the PC side of sending a string:

Call FlushTxBuf

send one character a

By now, this should be fairly self-evident. We send the command and
flush the buffer to let the Stamp get ready to receive the string. Then,
one character at time, we send the string. Finally, we send a zero to com-
plete the process.

The Stamp side is easy too, but a little more involved since it has to
accept a character then examine to see if anything else is coming from
the PC or not.

The variable called idx is going to be used to keep track of the length
of the string that comes in. We'll see why we need this in just a moment.
The core of the code is at RX_Char. A byte is taken in, written to the
Stamp's EEPROM and, if not zero, the idx variable is updated. Once a
zero is received, the string length is written to the EEPROM and the pro-
gram resumes at the next task.
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Sending a string from the Stamp to the PC is a two-step process.
First, we'll send the string length (now you know why we saved it), so
that the PC knows how many characters to look for in the input buffer.
We then wait for a second "send string" command before sending the
actual string data.

Notice that we do give the PC just a bit of time to send the second
string command. If that command never comes, we abort the process
and go back to running tasks. Once we do get the command, idx is used
as a pointer to characters in the string. We loop through and transmit
each character to the PC until we find a zero.

Other than dealing with visual controls, the PC side matches up
identically:

The code listing should make it pretty clear. We send the command,
wait for the length, resend the command to start the actual string
upload, and then wait for the proper number of characters to show up.
Once they do, we move them to the text field for display.

Okay, that wasn't bad, was it? Keep in mind that there are many
ways to handle the process we've described here; this just happens to be
a very simple method. It is particularly suited to those times when the
PC program is requesting specific information from the Stamp, or wants
to send specific data to it. Experienced VB programmers will have
noticed that we didn't bother with the OnComm event handler.

OnComm is useful when the Stamp is spontaneously sending data
or there are a lot of other things going on with the PC while data is being
sent. That wasn't the case with this project.

If you end up creating a project where the Stamp and the PC are



amp Applications

always sending the same kind of information back and forth, you can
simplify things by creating a fixed-length protocol. The first byte would
be the command/identifier and the other bytes would be the data. By
doing this, you can have one SERIN line to take in the data, then deal
with it as dictated by the first [identifier] byte. On the PC side, OnComm
can handle the data reception in the background and deal with the data
based on the identifier.

Data Collection For Non-PC Programmers

There's probably more than a few of you who want to collect and
analyze Stamp data, but don't have the skills or choose to do custom
programming in Visual BASIC. Well, you're in luck. Long-time user,
teacher, guru and all-around nice guy, Marty Hebel, has created a neat
little product for Parallax called StampDAQ. StampDAQ is a special
macro embedded in a Microsoft Excel spreadsheet that allows the
spreadsheet to collect data from the Stamp. Once it's collected, you can
use Excel for analysis and display with the various tools available in
Excel.

Marty has created a special control that deals with the peculiar
aspects of communicating via the Stamp's programming port, and has
even created a simple language that the Stamp uses to control the
spreadsheet. For those of you who have used StampPlot Lite or Pro, it
works very similarly — StampDAQ comes from the same creator.

Best of all ... it's free. You can download StampDAQ from the
Parallax web site. You'll need Microsoft Excel 2000 or later to run it.
Sarry, but it won't run in Excel97 ... yet. | don't think Marty has given up
on making that work, but there are no promises that it ever will.

Have fun with your Stamp-to-PC experiments. Oh ... one last
thought. If you only have one serial port (like me), you can easily add a
second with the BAFO USB-to-Serial converter. It works great with the
Stamp and is generally easy to find. If you can't find it locally, you can
order directly from Parallax. Having a second serial port sure makes
serial experiments easy to troubleshoot since one port can be used by
your VB app and the other one by the Stamp to send messages and
information to its DEBUG window.

Oh, oh, oh ... one more thing before | sign off. For those of you who
read the article and are thinking to yourself, "Geez, | wish PBASIC had
IF-THEN-ELSE and DO-WHILE loops and all that neat control structure
stuff ..." Good news! It's coming! Soon! Very soon.

Until next time, Happy Stamping. NV

A Different Kind Of
Experiment

it will prevent you from hav-
ing to constantly search
through the entire listing(s)
to follow the explanation.
We create this column
for you, the Stamp user.
Please let us know how you
like this new style and share
any comments that we can
use to improve it. ‘

8 arry (the editor of this
Lgreat magazine) and |
had a conversation a few
days back and concluded
that nobody — well, almost
nobody — actually types in
the listings from the text,
especially since they can
be downloaded from the
| Nuts & Volts web site. With
that in mind, we've tried a i Will
slightly different, space jwilliams@parallaxinc.com
| saving, approach. This
month, instead of printing
the entire listing, we've
only printed the portions
that the text focuses on.
Using this format, we can
print the actual “snippet”
iright along with the text
| that describes it. Hopefully,

Resources:

ms

www.parallaxinc.com

RS-l
www.al-williams.com/
awcel/rs|.htm

Secrets of RF Circuit Design
by Joseph J. Carr

Fotlowing up on the best-selling previ-
ous editions, this revised and updated
guide gives you the best ways to design,
build, and test today's radio frequency
circuits. It's filled with functional projects
and experiments that make it easy to
apply RF principles to real-life applica-
tions. Joe Carr provides parts lists and
component sources for every project,
in chapters that cover how to: Design
and build radio receiver circuits, RF
bridges, amplifiers, receiver preselec-
tors, simplified spectrum analyzers,
and time domain reflectometers;
Select, use, maintain, and repair vari-
able capacitors; Design and wind inductor coils for radio cir-
cuits; Construct and ground simple wire antennas.
This book takes you inside wireless technology with step-by-step,

illustrated directions for dozens of usable projects.

PERFECT FOR TECHNICANS, RADIO HOBBYISTS, AND ANYONE WHO

WANTS TO PUT RF THEORY INTO PRACTICE

*|deal for learning radio frequency circuitry

*Detailed coverage of simple RF instruments, as well as UHF and
microwave components

*Complete troubleshooting guidance, too! Update of the favorite RF
circuit guide of thousands of electronics enthusiasts!

Order today from the Nuts & Volts Bookstore
Call * or order online at
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Introducing a pocl{et programmer
with true Universal Output
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COMPLETE KIT

sses | microcontrollers such as 87/8%xx, | e

PIC, AVR, 5T62, etc. Low voltage

o 1.3V, No adapler

Circle #54 on the Reader Service Card.

PART # TYPE SIZE mAh PRICE
N-350AAC NICAD 2/3 AA 350 $2.00
KR-600AE NICAD 2/3 A 600 $2.25
NT-100AFH NiMH 2/3 A 1000 $3.00
HR-4U NiMH AAA 700 $2.00
N-700AAC NICAD AA 700 $1.50
HR-3U NiMH AA 1600 $2.00
KR-1400AE NICAD A 1400 $3.25
HR-AUX NiMH A 2700 $4.25
CP-1300SCR NICAD 1/2SUB C 1300 $3.75
CP-1700SCR NICAD 4/5SUBC 1700 $4.00
CP-2400SCR NICAD SuB C 2400 $4.25
RC-2400 NICAD SuUBC 2400 $6.00
RC-3000HV NiMH suB C 3000 $6.00
HR-SC NiMH sSuB C 3000 $3.25
CP-3600 NICAD C 3600 $6.00
TNR Technical, Inc. www.batterystore.com
301 CENTRAL PARK DRIVE, SANFORD, FL 32771
CALL: (800) 346-0601 » FAX (407) 321-3208

Circle #52 on the Reader Service Card.
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Ultra-Low-Power Flash MCU Besign Contest
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 . oz00n
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The Nuts & Volts of
BASIC Stamps
Volumes | & 2

Order

from the

Nuts & Volts

Boolxstore
Order Both

Volumes For

$49.95!
+ Shipping

1 800 783-4624
WA, nutsvolrs. com

$29.95
each
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ElectronicKits.Com
THE NAME SAYSIT ALL!

Robot Kits

Motor Control Kits
RF Remote Kits

IR Remote Kits

FM Transmitter Kits
Radio Kits
Multimeter Kits

Surveillance Kits
Camera Kits

Timer Kits
Amplifier Kits

Solar Kits

Learn to Solder Kits
Microcontroller Kits

New Power Player Video Game Sy

ActiveWire* USB
Simple USB Interface!

plus shipping

manuals, ¢
te for immedia

ActlveW|re Inc.

www.activewireinc.com
ph +1.650.493.8700 x203 fax +1.650.493.2200

BASIC Stamp™
Prototyping

Made Easy... WMODEL 40-5109

'~ RS-232 intertace
- 28 lines digital /0O

i Three ‘ﬁ
ODEL 100-5279
: “I"" - 12-bit 100KHz A/D

- Four analog outputs

Stamp Stacks™mount directly on any breadboard to make ' !‘.Q! . Three timer counters

prototyping easy. Complete -just assemble, connect power

and a serial cable. 100% BASIC Stamp™ compatible.
Robust, Repairable, Inexpensive.
Starter kits available.

+ 24 digital /O

Pic Compilers/Programmers/Protoboards-Serial LCDs IR Ranging Sensors....

HVW Technologies Inc.
Tel: (403)730-8603
Fax: (403)730-8903

VISA/MC Accepted
www. HVWTech,com

PRAIRIE DIGITAL, INC.
920 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU SAC, Wi 53578
TEL: (608) 643-8599 - FAX: (608) 643-6754

Battery Powered Wireless ©@lloir
Surveillance Camera

$149.95

Opticnal
Monitor

* 6 Month Camera Battery Life
»* Remote Power Control with
o g included Hen_wte

Transmitter ¢ Built-in 5 sec-5 min timer

* Camera includes Microphone

* 510 x 492 Pixel Resolution
= Warks with TV, VCR
or videa monitor

* |ncludes Wall-Mount Screws

* User-adjustable Focus on

$169.95

Remaote

Optionally Available:

* 4-inch Color TFT

* CCFL Backlight

« Internal Speaker

* Video/Audio Inputs
* Includes Wall Transformer

\ or|
14-day, no-guestions-asked, tasterCara
money back guaranteel ! ¥

3-element Glass Lens

* 100 Foot Range

e 2.4 GHz, 4-channel Receiver
includes 3 cables and

power transformer

1-888-478-4204%

Hangtown Remote Video
1390 Broadway, B341
Placerville, CA 55667

datall and additional products

Go to www.dhrv.com for more

capability 105 h;gh pertanm

Model 61050, $393

FLAT RATE

Offshore Contract Manufacturing
DoueLe Sipep PCEB - O.14USDANZ2
SMTTHRU SoLpErRiMNG - D.00 748 PaimT
SNGLE SIDED FLEX PCB - 0.1 2848 2
REsIisToORs OBODOS 5°¢ $£2.7/k
CapaciTOrRS DBOS - FROM $ 9K
” 0.1 HE apERS -~ $.00 2/PIN
% ENCLOSURES, PLASTICS, FULL B0OM
Ay
SMALL JOBE RNOT A PROELEM
YOUR BLUDGET GOES FURTHER
YOUR PRODUCTS IMPROVE

S02-430- S L2 salesiMelgei-aricsun.cin
www.ElectrenicSvn.cam
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Electronic
Eeomiol 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

$34595 (Controller Only) * Single line serial interface
= ;m; * Two hardware selectable
S i drive modes - Standard or
Bor s 32 Segment
(e Eight hardware selectable
Shown w/Optional 4 digit addresses (0-7)
Display phigged on Use stand alone or with other
Emerging Technologies
] Short Stack™ Products
withdigt Use multiple units on a single
Sasidd serial line

Visit www.emergingtach-lic.com & click on "Products” link for more info

SPECIALISTS IN CUSTOM EMBEDDED AND SOFTWARE INTERFACES

Emerging Technologies, LLE (920) 6840216 www emergingtech-lic.com

a complete solar
charger for small
electronics. Plugging
accessories included

that will en
1o 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
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PRINTED CIRCUIT BOARDS

10 pes (3 days)

| or 2 layers 5249
10 pcs (5 days)

#* UL approved 4 layers $695

* Single & Double sided | (up to 30 5q.in. ea.) includes tool-
* Multilayers to § layer trg:rgwork, L inask & legend

* SMOBC, LPI mask amovGH

* Reverse Engineering

* Through hole or SMT
* Nickel & Gold Plating
* Routing or scoring

* Electrical Testing

QUALITY PRODUCT
FAST DELIVERY
COMPETITIVE PRICING

“u‘i““ ,_—Tll'i‘-
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PULSAR, INC

9901 W. Pacific Ave.

# Artwork or CAD data Franklin Park, IL 60131
* Fast quotes Phone 847.233.0012

Fax 847.233.0013

Modem  847.233.0014

We will beat any
competitor’s prices!!!
yogii@flash.net - flash.net/-yogii

RADIO MODEM
RM-232-914
FCC APPROVED

High Performance Low Power Wireless Data Link
Capable of Through Put Rates of 9600bps

= Fully acknowledged data transfer

= Addressable poini-to-point mode .

s Extended range in repeater mode oz

= Buili-in software configurator P et

= Remote over-air K.O“'lg\.lfd“ﬁﬂ ﬂl#

= Broadcast multi-drop mode

« DTE speed 600-115200bps

= Indoor range 1o 30m

= Qutdoor range to 150m

= Low current consumption

SERIAL GRAPHIC LCD

PICL-2464 $99.00

Sharp LM24014 240 x 64 LCD
E.L. Backlight

5" x 1 5/16" Viewable Area
PIC 16F877 Re-Programmable
Switches, A/D & I/O Bits

LCD MoniTor KiIT

A Complete 12.1
TFT LCD Kit With
Controller and 180
Nit 16.7M Color
XGA Panel- Just
Plug Into VGA port
and add 12 volts
D.C!

SK-2005R $299

12.1” LCD MONITOR

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

IDEAL FOR ADDING WIRELESS CONNECTIVITY
TO ANY RS232 unk!

www.lemosint.com

1305 Post Road
Fairfield, CT 13“30
Tel; (203) 254-1531
INTER (203) 254-7442
Microwave and RF Specialists Emaii: Sales@lemosint.com

EARTH:.i7 % com
“The World Wide LCD Source”

32701 Calle Perfecto - San Juan Capistrano, CA 92675
Ph: (949) 248-2333 Fax: (949) 248-2392

See the Wol argesl on of LCD's and LCD
a arthLCD.com

CPU models for 8051 and PIC series, 68HC11 & ATMEL AVR micro-
controliers 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

Virtuc Syster kg
www.labcenter-electronics com

Build It In Cyberspace

Develop and test complete micro-
controlier design without building
a physical prototype. PROTEUS
VSM simulates the CPU and any
additional electronics used in the

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. i j 2
Tel:905.898.0665 = e ___ARES PCB

Fax: 905.898.0683
info@r4systems.com

www.labcenter-electronlcs com

Your circuit board solution...
PCBexpress- the leading Internet supplier of circuit boards
e L e e

TeEIacaL

PCBexpress.com

PRODUCTS

Prototypes up to

20-pcs

2 layers & W

$11 each

(see Website for
details)

TWO SIDED+

No tooling charges!

MULTILAYER MULTILAYER+

(see Website for
detalls)

...Starts at www.pcbexpress.com

SepTemeer 2002/ Niits & Volis Magazine

1515 Schematic

AFFORDAEBLE
CNC MACHINES
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Run From Any Version
of Windows®

sales@flashcutcnc.com

= | www.flashcutenc.com

Automated Machine Tools to Produce
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+ PCB Prototypes + Any 3D Part
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Toll Free 888-883-5274
Tel 650-853-1444 Fax 650-853-1405




Visit us online at www.pcb123.com. (1)

Download the FREE software. @

Design what you want. @

Theremin

The PAIA Theremax uses

the same heterodyne principles 451
as the original turn of the century
instrument for classic tone and adds
features made PUSSil]lL by modern ICs.
Shown with optional lectern case.

9—30“ Kit FatMan Analog MIDI Synth

$154.00 - A complete music synthesizer
o Wogs with all the big bottom and phat

L, sound that makes analog famous

20 knobs and controls for real-time

sound sculpting. Gompatible with standard

MIDI sources like keyboards or computers

Desktop case or rack panel available.

ffects, Mixers, EQs,

Tube PreAmps, and dozens of other kits for

EI.EC'I'RONIC MUSICIANS.

Small quantity circuit boards at
low prices and quick delivery.

izer Modules, Guitar E

Check out http://Paia.com for schematics,
tech details, firmware source files and more...
PAIA Electronics « 3200 Teakwood Lane * Edmond, OK 73013
405.340.6300 = fax:405.340.6378 » email:info@paia.com

Synth

Providing the complete
gircuit board solution, design through order.
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BAIT AND SWITCH

By Walt Noon
Graphics by Matthew Roddy

If you enjoy taking a little break from sanity at Halloween time, I'd like to suggest an unusual project with one
gentle warning: This year's project might be a bit more devilish than those we've chatted about in the past!

very Halloween the black lights come out, the strobes fire, and

the fog machines fog. All this serves to restore our neighbor-

hoods to the creature-ridden phantasms we all enjoy!

Personally, | don't know why we can't have black lights, strobes,
and fog in our houses most days, but | suspect there may be some rea-
son related to common sense or sanity ...

If you enjoy taking a little break from sanity this time of year as well,
I'd like to suggest an unusual project with one gentle warning: This
year's project might be a bit more devilish than those we've chatted
about in the past!

However, as a haunter, |'ve come to philosophically believe that our
friends and neighbors secretly want and need to have a good fright this
time of year. In fact, | tremble to think of the psychological damage that
could be done if we shirked our sacred responsibility once a year!

Well, that's my story and I'm sticking to it.

This article also covers some really entertaining animatronic princi-
ples and characters that make wonderful projects any time of year, even
without the scare.

The Set-up for "Delight and Fright"”

"Delight and Fright" is an animatronic project designed to use a lit-
tle psychological game to surprise your friends and neighbors (in an
entertaining way). It has an element of a "con" to it, which is something
| always like.

The idea is very simple, and consists of two easily constructed, yet
lifelike characters. The first character's job is to intrigue your audience.
He's what we'll call "the bait." For this, we'll construct Sigmond the ani-
matronic seagull. (Sigmond is one of my favorite projects for any time
of year.)

Sigmond's motions are random and mesmerizing. In this scenario,
Sigmond is carefully lit and operating in a tree or bush. His head, neck,

and beak move in a very lifelike way. Your victims — | mean neighbors
— upon seeing him will be quickly drawn in and
intrigued.
I've seen groups of people clamor FIGURE 2
up to within a few feet of Sigmond and
be completely mesmerized for 10 min- 8 Ohm to 1K
utes at a time! To Speaker
After Sigmond draws them in, they Wires

will relax and be completely disarmed
seeing this cute little creature chatter-
ing away in your tree ... little do they sus-

pect that Sigmond is just our "setup guy" for our EIGURE |
"evil" plan! Lurking below innocent Sigmond's perch is
"Martha" a fast-moving, high-jumping ghoul!
When your audience is in just the right position,
Martha shoots out from behind her tombstone with a +vee

blood curdling shriek and scatters your guests in the

B

youngest visitors are the first to befriend Martha and delight in the fright
she gives their parents! Martha alsec makes a good dancer for the little
ones if she's bounced up and down to some Halloween music.

Seagull Electronics

Figure 1 shows the basic schematic for our animatronic seagull.
This circuit will provide random, interesting, and lifelike movement for
your gull. (It can also be used as a "look alive" type circuit for a variety
of other creatures who you might want to assemble with similar
motors.) The circuit is simple enough for ordinary perfboard construc-
tion (Figure 5), and fits easily in a small enclosure,

Any general-purpose transistors and blocking diodes can be used.
Voltage isn't critical. | happened to use six volts. We'll go into greater
detail on the gull robot itself (shown in Figure 3) but, in general, our cir-
cuit will need to control two small hobby motors and a solenoid to
accomplish all our actions.

A quick look at the circuit shows how this is accomplished. IC1 is a
555 which will send a stream of slow pulses at a rate determined by the
2-meg potentiometer. Each pulse will trigger one movement of the char-
acter, so by adjusting the 2-meg pot, you can dial in what seems the
most lifelike rate of motion. (A bird moves pretty quickly, so don't be shy
in turning this up.)

IC2 is also a 555, and serves as a "randomizer." Each pulse from IC1
briefly turns on IC2, which sends a rapid stream of pulses to the 4013
dual flipflop. The 33uF capacitor holds a small charge which very
briefly powers IC2 between pulses from IC1. This bleed off of the 33uF
cap is erratic enough to make each flip-flop wind up in a random posi-
tion every time!

Four LEDs are attached to the 4013 and display the random posi-
tions selected. | think this is a lot of fun to watch. You'll notice that with
each pulse from IC1, the LEDs leap to random, irregular positions.

Note: | hooked this same circuit up to a 4017 decade counter and

+ VCC

To Relay
or Mouth
Solenoid

2N2222

best Halloween style.

Martha is what is called a "pop-up" in the anima-
tronic business. This is a simple robot that springs
from behind a tombstone or the like. Martha is a bit
more complex than the simple "head on a stick" pop
ups you may have seen, and her design will allow her
to actually leap up and over the front of her tomb-
stone!

An important note: With careful button control,
Martha can be brought up very slowly (when needed)
so as not to scare the very little ones who might
attend your haunting. Often times, I've found the
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FIGURE 3

3V Motors

Solenoid

Wooden
Base

found its outputs to be randomized as well. | think this would be very
useful for a variety of applications from an eye-catching display, to con-
trolling the random position of a servo (with a third 555 configured for
PWM).

The 4013 controls two small relays. One relay (DPDT) operates the
motor for neck twist; the second relay (SPST) operates the neck nod.

The neck twist relay is a double pole, double throw relay. You should
configure this relay so that when the contacts switch, they alter the
direction of travel of the neck motor by reversing its polarity. This is eas-
ily done by first attaching the motor leads to the common or swing arm
connections on the relay.

Next, attach the + and - leads of your power source to the outside
relay contacts in such a way as to reverse voltages to the motor when
the relay moves from its open to closed position.

The neck nod relay should simply be connected so that power is
sent to the neck nod motor when the relay contacts close.

If your relays are fairly loud, you will need to locate the circuit board

some distance from Sigmond. Background music and a box for the cir- |

cuit usually takes care of any unwanted clicking.

You can certainly substitute power transistors, MOSFETs, or any
other solid-state device for the relays, if you choose.

You will need to have some speed control of the motors to prevent
damage. Rheostats will work fine, or one of the many motor controls
seen in kits in Nuts & Volts. What | actually did for speed control was
extremely simple.

| just grabbed a handful of big power resistors (from 1 to 25 ohms)
and while the gull moved, | played with putting them in series with each
motor until | found a perfect resistance/speed. This being determined, |
then bought a power resistor of the right value to go in line with the
motor.

Even though the motor is only 3V, use beefy power resistors (at
least 10 watts or better) when doing this. One problem with power resis-
tors is if they get hot, their resistance will change and bang the gull's
head around.

The Seagull's Mouth Circuit

In order to pull off the "bait and switch" routine, it's not really nec-
essary to have your bird's mouth move and, in building the robot itself,
this is probably the only delicate mechanism to assemble. So, you may
decide to skip the moving mouth if this is strictly a Halloween quickie.

If you'd like a bird that serves other animatronic purposes (perhaps
far beyond Halloween), | do think your bird should do some talking for
himself.

Figure 2 shows a simple circuit to turn audio pulses into mouth
movements.

A speaker output is connected to one side of an eight-ohm to 1K
audio transformer. A 5K pot on the other side controls sensitivity. The
10uF capacitor smoothes out pulses. (You may want to experiment with
much larger caps here depending on what you're driving.)

The entire circuit can be connected to a small relay to drive your
seagull's mouth solenoid.

MNote: You can use a power transistor or MOSFET instead of a relay,

if desired. Simply replace the PNP transistor with this device. Your MOS-
FET will need a "pull down" resistor of perhaps 10K at its gate. Also, a
small electrolytic cap might be needed between the MPN transistor's col-
lector and +VVC to smooth out the response.

In the case of Sigmond, his mouth closes when the solenoid is on.
So, | used the normally-closed contact on the relay to invert the output
of the circuit. If driving a relay or solenoid directly, I'd also recommend
adding a blocking diode to the output of the circuit to protect it from a
voltage spike.

After assembling the circuit, | usually hook up the eight-ohm side of
the transformer to the speaker leads of a stereo. | then tune in an all
news channel and adjust the potentiometer until the LED flickers well
with the voice. Leaving your talking seagull connected to the radio for a
few hours makes a great "burn in" test and is often very funny. Dr.
Laura's domineering delivery works particularly well using this circuit,
and | think she makes a good seagull.

Over time, I've built a lot of mouth circuits, some better than others.
I'll be putting additional mouth circuits and ideas up for Nuts & Volts
readers at http://www.noonco.com/cyberreaper.

The Seagull Body

Figure 3 shows the simple mechanical construction of the seagull.
You certainly don't have to stick to my exact design.

My seagull's head was constructed by purchasing a block of balsa
wood from the local hobby store and carving it into the shape of a head.
Even if you've never done this kind of thing before, I'd suggest you give
it a try. This gull was my first carving and | found it astoundingly easy!
A few pieces of sand paper will shape a large block of balsa wood in no
time!

Other options are to find ready-made heads at craft stores or even

FIGURE 5 -

3!
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FIGURE 6

sporting goods stores (where they are sold as decoys).

The gull's eyes are sold at any craft store and the gull's body is sim-
ple papier-maché. Adding a section of fur from the craft store conceals
the gap between the gull's neck and body.

The seagull's upper beak was carved and attached with glue, and
his lower beak was attached to the head with a small hinge.

Better hobby stores sell little hinges (resembling hose barbs) that

FIGURE 7
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can be stuck into wood such as balsa.

Also pushed and glued into the lower beak is a short piece of coat
hanger wire. When the solenoid pulls a string attached to this wire, the
seagull's mouth will close. A small spring pulls the mouth open when
the solenoid is off.

The gull's head is attached to a small hobby motor by a screw. The
motor is attached to the screw by first drilling a tight fitting hole in the
head of the screw, adding a drop of super glue to the hole, then tapping
the motor axle into the hole with a small hammer. The neck motor is
secured to a thin, flat piece of metal with a hose clamp. A solenoid was
also attached to the same metal with a few screws from behind. This
whole assembly is attached to a second metal plate behind it by a sin-
gle screw (behind the neck motor) that acts as a pivot point.

For both metal plates, | used very thin high carbon steel that | got
from "tie straps" placed around some lumber. By keeping these very
thin, the head will bounce a bit from side to side creating additional
motion. A small spring at the back of the gull's head limits the motion
of the head from left to right to prevent any Linda Blair action from the
gull.

Again, if this is a "Halloween quickie," you can always substitute
elastic for the springs.

Last, a second hobby motor is mounted on the wooden base. This
motor has a small belt that goes from its axle to the bar to which the
motor and solenoid are mounted. When this motor spins, it winds the
belt around its axle and causes the gull's head to nod forward. A spring
returns the head to an upright position when the motor is off.

The belt can be constructed by cutting a strip from an old cotton tee
shirt or like material. To prevent it from unraveling, | rub in a little sili-
cone glue on one side of the belt. The belt is attached to the motor axle
with a few wraps and a little glue. The motors | used were low torque 3V
hobby motors (.50 each). These are good for several hundred hours of
operation. Don't use motors that are too strong or you may tear your
belt or stretch a spring.

Martha's Body

I've always been very annoyed by unimaginative "pop ups"” that just
have a head on the end of a cylinder. Martha is a lot more fun. She also
shows how an air cylinder with just a few inches of travel (called stroke)
can move a character several feet, and in an interesting pattern.
Martha's head is made from a Styrofoam "wig stand" available at any
better wig supply. The Styrofoam head is attached to the metal bars by
first sinking the bar into the Styrofoam, then holding it in place with sil-
icone glue. Any Halloween mask can be fitted over her face.

Martha's swing pattern will not only allow her to jump up several
feet, but will actually bring her up and over the front of the tombstone.
Figure 6 shows Martha in the crouched position, and Figure 7 shows her
completing her jump. (I've pulled back Martha's long flowing cowling so
you can see the mechanism.) A piece of foam rubber glued to the bot-
tom of her head forms her shoulders. Figure 8 shows a front view of
Martha completing a jump.

The mechanism is very simple. Two metal bars are attached by a
bolt at a pivot point as shown. The back of the top bar is attached to the
wooden frame by a cable. The air cylinder itself is attached at the nose
with an "L" bracket. (This bracket must be able to swivel.)

When the cylinder extends, the bars and cable make a "floating
quadrilateral” and lift the head up and over the tombstone, exaggerating
the motion of the cylinder greatly.

Air Cylinder Basics

If you're interested in any kind of robotics, and have never worked
with air cylinders before, have | got a treat for you! Air cylinders are easy
to hook up. To have a complete system, you only need a compressor, a
hose, a flow control, and a valve! (A water trap and in line oilier should
also be used if the cylinders will be in long-term operation. These are
available anywhere air tools are sold.) A small cylinder, perhaps just 3/4
inch in diameter can exert a force of 40 pounds at 100 PSI. Air cylinders
are clean (no oil like hydraulics) and will probably outlast you and me if
just used seasonally!

Martha uses a single air cylinder for her jump. | happened to use a
3/4 bore, four-inch stroke cylinder. These dimensions are not critical
since you can change the point at which the cylinder attaches to the bar
to get more or less angle/jump.

| would recommend using a home air compressor with a tank of
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eight gallons or more. With an eight-gallon reservoir, you will get dozens
of jumps between times the compressor must run to charge the tank.

However, if you don't have a compressor, never fear, Wal-Mart and
just about any auto parts store have 12V compressors for between
$10.00 and $25.00. I've hooked these compressors up directly to single
cylinders and have been able to operate the cylinder nicely!

A real Halloween "quickie" set-up is to run the hose from the 12V
compressor right to the cylinder. Poke some holes in the hose with a
needle. Now, when the compressor starts, up goes the cylinder! When
the compressor stops, the air leaks out the holes in the hose and down
comes the cylinder. If you want her to come down faster, poke more
holes!

Remember to keep the hose between the 12V compressor and the
cylinder short or there will be a delay in jumping. And don't worry too
much about compressor noise, the sound of the compressor is usually
covered by the screams.

The "right" way to hook things up is almost as simple as the quick-
ie: Connect the air hose from your compressor to what's called a "three-
way valve." Pneumatic three-way valves provide air to the cylinder when
activated, and allow air from the cylinder to exit when it is turned off.
Next, run the line from the three-way valve to a flow control or needle
valve. (These usually screw right into the cylinder.)

That's all there is to it! When the three-way valve is turned on, up
goes Martha at a rate determined by your flow control (this is adjusted
with a screw). When the valve is turned off, down comes Martha. Three-
way valves can be manual or 12, 24, or 120V in operation.

The best prices I've seen on fittings, hoses, and valves are from
"Joint Air" (http://www.JointAir.com/). They usually sell to industry
and average about half of what most suppliers charge. | wrote them to
ask if they'd fill individual orders, and they said "sure." So, let them know
you're building the ghoul. Air cylinders can be purchased from most
industrial supply houses or even the net.

Note: | have about 20 air cylinders here that are used, but in excel-
lent condition. (Price new about $35.00.) Il make these available to
Nuts & Volts readers who'd like to make a ghoul for $10.00 plus $2.00
postage! | can be contacted by email at walt@noonco.com.

The Scariest Effect!

One friend who | built a "Martha" character for said she experienced
the scariest effect! When | shipped Martha to her, | removed Martha's
head so it wouldn't be damaged. In replacing her head, my friend forgot
to use glue,

Martha behaved herself for most of the evening scaring crowds as
expected. However, a group of "tough" kids showed up and began caus-
ing trouble. Right on cue Martha "popped up" and due to the lack of
glue, her head flew off and landed in the lap of a tough kid! My friend
said the whole group ran screaming from the yard!

This made me think about having the head fly off, but | haven't tried
it yet. Let me know if you do!

On with the Show!

You could easily rig Martha to jump using a motion detector, how-
ever, | believe that automatic mechanisms lack the finesse for the per-
fect scare. They just never seem to trigger at the perfect time.

| personally like a set of push buttons to control any and all jumpers
in a show. With Martha jumping by push button, and Sigmond moving
and cawing away, you're ready!

The last two elements to be added are sound and lighting. With
Martha, a shriek is critical to a good scare. I've often just attached a
loud buzzer or cassette player (with an endless scream) to the same
wires as her solenoid air valve.

Sigmond's cawing is usually accomplished by a small cassette
recorder and an "endless loop" cassette tape. (Endless loop cassettes
are used in telephone answering machines and are available from any
RadioShack.) The speaker output from the recorder is attached to both
the eight-ohm transformer on Sigmond's mouth circuit and to a speak-
er hidden in his nest. (It's also possible to have Sigmond talking or
singing, as well!)

Finally, you'll want some background music playing, and the usual
Halloween touches to set the overall mood.

With this, you've armed your haunt with good bait, and a big sur-
prise!

Happy Hunting! N

Parts List
Seagull Motion and Mouth Circuit Parts

(7) 1K resistors

(1) 100K resistor

(1) 2 Meg potentiometer
(1) .47 uF capacitor

(1) .01 uF capacitor

(1) 33 mfd electrolytic capacitor

(2) 10 uF capacitor

(1) 8 ohm to 1K transformer

(5) Red LEDs

(6) diodes (any general-purpose blocking)

(3) NPN transistors (2M2222 or any general-purpose)

(2) PNP transistors (any general-purpose switching. If driving a relay or |
mouth, use a transistor rated for your load.)

(2) 555 timers :

(1) 4013 flip-flop |

(2) 5V SPST relays

(1) 5V DPDT relay |

(1) 12V continuous duty solenoid

(2) 3V hobby motors

Misc. Six-volt power source, a rubber washer (capable of handling some

heat) to attach to the solenoid rod to prevent "clicking," hardware seen in

Figure 3 and discussed.

Martha Pneumatic Parts

(1) push button, wire and power source (for air valve)

(1) three-way air valve

(1) flow control

25" airline tubing

(2) 3/4-inch bore, 4-inch stroke pneumatic cylinder (or similar)

Misc. Buzzer, Styrofoam wig stand, plywood, 2 x 4 and all other hardware
seen and discussed.

Note: Valves, airline and flow controls can be purchased from
http://www.JointAir.com/.

Cylinders can be purchased from Grainger (www.grainger.com)
or McMaster-Carr (http://www.mcmaster.com/) and even eBay on
occasion!

The author also has a limited number of used cylinders available for
$10.00 plus $2.00 shipping. He can be contacted at walt@noonco.com.
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Understanding, Designing, and Constructing Robots & Robotic Systems

hosted by
Harry W. Lewis

Amateur Robotics

Dampen Your Enthusiasm — or — Hints On How To Get A Head!

saw an interesting product

on the internet and decided

to go ahead and build one on

my own. The project is an
animatronic head, like the kit
"Alex" from Milford Instruments,
Ltd. (www.milinst.com). | had
seen a favorable review of the kit
on "The Robotic Club of Yahoo"
website  (www.trcy.org) and
thought | could make one using a
scroll saw, four servos, and some
plastic. To drive the servos, |
planned to hotwire them to a
robot chassis to get the head
working quickly (Libby from
www.bluebelldesign.com). While
building the head, | learned some
things that can be useful not only
for building heads, but other
robotic mechanicals, as well. This
article is therefore presented not
as a finished polished product to
build, but more as a documentary
on how | prototyped this head and
some ways to help you do it too.

| had not planned to do a real
design analysis on this because
first, the project really was just to
be built for grins. And second, |
am not that fond of doing rigorous
math analysis on mechanical sys-
tems. While most times it is better
to properly design a product
before prototyping, there are
other times where you just want to
go ahead and try something out.
Of course, if the project is for
work, you'd probably use different
guidelines in your decision than if
you were just going to make one
for your hobby.

For a while, | toyed with the
idea of adding more mations to
the eyes. Finally, | decided to just

build it as it appeared to see what
I would have to work with. The
non-reclaimable parts are very
inexpensive, so | could start again,
if and when | got the inspiration to
build my next world's greatest ani-
matronic head.

Getting Started

| drew the head parts on
paper and then used rubber
cement to stick the pages to 1/8"
clear polycarbonate sheet pur-
chased from a window glass com-
pany. The glazing material at
home centers is typically only
0.93" and | wanted thicker materi-
al. | cut the parts using a scroll
saw and started experimenting
with it. When cutting and drilling
polycarbonate, keep the speed
down for a clean cut. After some
part adjustments, everything
seemed to move smoothly and I
adjusted the lengths of the servo
connecting rods with power off
until they were about right.

Smoke Test

| connected the servos to the
robot and started testing. The
eyes worked okay, but were pretty
sloppy. More impeortantly, the
head had a very choppy move-
ment as it went left to right and
was quite wobbly on the neck.

Eye Surgery
To solve the eye issue, |

removed the tie rod ends | had
made from wire loops and

splurged ($3.00) on two threaded
TI—

4

f’-igure 2. The modified eye drive uses bl ends
and a flexible link to the servo.
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ball links (Du-Brol90 from a
hobby shop). Note the new linkage
in Figure 2. One other thing to
notice is the flexible link leading to
the servo. Remember, the servo
swings in an arc that does not
match the left/right motion of the
1/16" piano wire eye-connecting
bar. A .039" (1mm) music wire link
takes up the difference. If you have
not worked with music wire before,
use caution. It is very hard and will
ruin your electronic cutters.

One way to cut it is with a
motorized hand tool with a cut-off
wheel. Eye protection is always a
good idea when working with
music wire. By the way, the eyes
are 1.25" diameter wooden balls
from a craft store. The neat little
wood screws holding them to the
eyebrow are the mounting screws
that come with the servos.
Spacing the servo down from the
eyebrow and adding the studs out
the back helped the clearance
between the linkage and servo
horn. Much better now!

Stop the Shakies

I didn't follow the exact head
size of the kit. | made mine about

_ | Figure 1.

N Herbert the

N\ | Head hitches a
\ ride with Libby
\ the Robot.

11-1/2 inches high overall. | also
didn't know the torque of the ser-
vos, so | used standard servos all
around as that was all | had in
stock at the time. The shakiness
of the head made me think | had
used servos that were too small
for the left/right movements.
(Hey, when it doesn't fit, use a big-
ger hammer!) | then ordered
some nice big servos and figured
when | got time, I'd retrofit them. |
also bought a ball bearing to
make a "lazy Susan" type of sup-
port so the head would be more
solid and less of a load on the
servo bearings.

Before | got the chance to do
the modifications for the new ser-
vos, | started thinking about the
problem a little more. (This is
often better before you reach for
the bigger hammer.) If you do a
thought experiment, it makes
sense that a bigger/stronger servo
would stop the vibration of the
head. The whole thing is perched
on a single servo output pin and
has a series of masses that work
at a distance on the springiness of
the plastic pieces. That little head
on a four horsepower servo with a
1" output shaft wouldn't make a



difference. On the other hand,
based on the wiggling motions,
the mass and size of this head
seemed to definitely be affecting
these servos.

Back to School — Look
Ma, No Equations!

Remember the problem in
physics class where there was a
mass hanging on the end of a
spring? Without friction, if it were
ever disturbed, it would oscillate
forever. In the real world, there is
always friction, but it comes in
varying amounts. If the block is
hanging in the air, there isn't
much friction and the block takes
quite a while to settle. If you put
the block in oil, settling happens
much faster. The friction of the oil
adds what is called "damping." In
a car, the shock absorbers do
that. If you have ever been in a car
with bad shocks, you know the
bouncing that happens as you go
down the road. (I understand the
British call them "dampers" since
they don't really absorb shock.)
What | needed might not be a
stronger servo, but more damping
in the head mounting. In an exper-
iment on the unmodified head, 1
used my fingers to add a bit of
resistance as the head moved to
see if that stabilized it out. It
worked! | then figured if | could
redesign things to add some
damping and, at the same time,
add support to get some of the
load off the servo output shaft, I'd
be home free.

New Head Support

The original head support is
shown in Figure 3. All the weight
is on the servo output shaft. My
first attempt at redesigning a head
support used three CDs. They are
already round, made of 0.047"
thick polycarbonate, and those
with write errors from my CD
burner are free. That version was-
n't stiff enough. The damping
worked, but the head was still
wobbly. | then decided to replace
each of the CDs with a laminated
pair. Join their label sides together
using gel super glue. The data
side has a protection ring around
the center that would keep the
discs apart. Of course, you can't
have a paper label on the CDs or
that would weaken the bond.

Figure 4 shows the CDs and
the base. Clockwise from the
hexagonal base are the servo, the
CD pair that attaches to the base,
the pair for the adjustable damp-
ing and support (the friction
deck), and finally the pair that
attaches to the servo horn on the
head. The six friction pads are

"heavy duty" 3/4" felt pads used
to protect wood floors from furni-
ture legs. They are available from
a home center. The final head
support is in Figure 5.

After first reassembly, | found
| needed to cut away the friction
pad CD pair around the servo so |
could back it off enough. A motor-
ized hand tool with a cut-off wheel
will make the cutout without hav-
ing to take everything apart again.
This tool totally violates my sug-
gestion to keep the tool slow.
When cutting at these high
speeds, you will get a gummy,
melting cut. But it isn't too hard to
clean up so it works for a quick
fix. By the way, when working with
CDs, remember — they are very
tough and flexible but, when
flexed too far, they suddenly snap
and propel sharp shards every-
where! Be safe.

During assembly, | started
wishing my fingers were long, thin,
and sticky at the ends. This was to
get those tiny 2-56 nuts to start on
the servo mounting screws. Some
transparent tape rolled into a tube
and flattened came to my rescue.
Stick the nut to the flattened end
and it holds the nut until the screw
grabs it. | also taped the screws to
the underside of the servo horn so
they would stay put during assem-
bly.

How Much is Too Much!?

Damping can be overdone. If
you have too much, you will find
that the servo will try to go to the
commanded position, but won't
quite get there. The motor will
then keep trying to move that last
bit, but the starting friction won't
let it. What you'll notice is that the
motor won't shut off completely
when it's done moving. It is espe-
cially noticeable when slowly
ramping to a position. To fix it,
adjust the nuts to lower the friction
(middle) deck. When adjusted

| correctly, most of the weight of

the head is still on the servo out-
put shaft. The friction pads are
just touching the top CD pair. If
the head starts to rock, the friction
deck will still add a lot of support.

Electronics

Driving a servo isn't generally
too difficult. Pulse the control line
for one to two milliseconds
depending on where you want the
servo positioned. Repeat the pulse

| every 20 milliseconds. Even if you

just want a servo to stand still, you
should keep sending it the pulses.
On a single-minded processor like
a Stamp, the four servos can start
to eat up the compute power
quickly. It can also be tricky to get

back every 20 milliseconds. You
aren't always sure how long the
rest of the program loop takes, so
the refresh times can go way off.
A servo controller co-processor is
a real help here because you just
tell it a position value for each
servo and it automatically resends
all the servos the correct pulses
every 20 milliseconds. Ramping is
a co-processor feature where you
not only tell it where to put the
servo, but also how fast to get it
there. When doing animatronics,
like this head, that is very helpful
because most times, you are try-
ing to move at less than full speed.
Ramping saves you from having
to calculate the servo intermedi-
ate positions during the move-
ment time. You just "set and for-
get."

Meet Herbert

Now that the prototype
mechanics are finished, he needs
a name. How about "Herbert?"
That's it, Herbert the Head! As you
can see in Figure 1, | mounted
Herbert on the back of Libby the
robot. Libby's electronics can eas-

ily drive the robot base, Herbert's
four servos, and a lot more.

The Program

During the prototype stage, |
used the servo controllers avail-
able on Libby. You can find the
driving program Herbert.BSP on
the Nuts & Volts website
(www.nutsvolts.com) or the Blue
Bell Design site (www.bluebellde-
sign.com). Most of the time on a
project like this, the Stamp 2p
processor would be waiting. Do
this, wait, do that, wait, etc. The
easy way to wait a Stamp is with a
PAUSE statement. If | had nothing
else to do, that's fine. Libby has
three available switches on the
PCB and | wanted to use one of
them to cause Libby to go into
robot mode so he'd drive off and
be a robot while the head was still
running its program. This means
the program has to be looking at
a switch at the same time it is
pausing. That could be done with
a loop using small delays and a
counter. Besides adding complica-
tion, the switch gets sluggish if the
delay is too long. Instead, | used

Figure 4. Here is the original base and the CD
pairs for the new base design.
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Mobile Robotics

Used world wide for research!

Mobile Robots
Micro Controllers
Artificial Intelligence
Sonar Units
Optics
Vision Systems

I

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

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 I/O, 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
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Figure 5
A detailed view
of the new base
assembly. It is much
more secure.

one of the eight timers built into
Libby's co-processor to do the
waiting. The Stamp processor
goes into a loop (waitdit) where it
does whatever else it wants and
only has to periodically check a
timer done line (input X11) to see
when the timer has timed out.
This means, instead of being
stopped, you still have almost the
full power of the Stamp while wait-
ing. Other things you might want
to be doing could include moving
the mouth to music or controlling
a speech box and moving the
mouth with the speech ("Help!
Help! How do you stop this
thing!").

Some explanation might help
you better understand the pro-
gram. The Stamp processor in
Libby is a 2p40 (32 1/0 lines), so
it uses the second set of 16 1/O
(addressed by the AUXIO instruc-
tion) to talk to the co-processor.
The eight servo outputs initialize
to an output = O state, with the
ramping feature off. Sending two
serial bytes, the first addresses the
particular servo, the second tells
the position you want causing the
co-processor to start servo mode
for that channel and to move the
servo to the given position.

If you want ramping, just send
two more bytes, one addresses
the channel's ramp register and
the second tells the value. Ramp
values range from 0-31. Zero
means no ramping. A non-zero
value is four times the amount
added to the position each time
the co-processor goes through the
20 ms loop. Position values are 0-
255. A value of 1 takes over 20
seconds to go over the full range,

while the maximum ramp value of |

31 takes only 0.66 seconds.
Another bit in the ramp register
selects a wider range for the pulse
outputs for those applications that
need more than 1 to 2 ms. All

eight channels have separate
ramp rates and servo controls.

After initialization, the pro-
gram starts in main by exercising
each servo in turn. Commenting
out GOSUBs lets you set up the
program to loop only on the spe-
cific function(s) you want to see.
This allows you to adjust your
servo linkages for each move-
ment.

The program finishes with this
neat trick:

1. Start with the eyes and
head facing front.

2. The eyes turn quickly to
the side as if seeing something.

f}»

17
CAUTION

3. After a short pause, the
head turns slowly toward what it
sees while re-centering the eyes.
(A great effect, yet ramping servo
controllers make it very easy to
do.)

4. Pause again, then the eyes
look quickly back toward the
front.

5. Then the head follows the
eyes back to front and center.

6. Repeat for the other direc-
tion.

Now What!?

Herbert shouldn't stay mute
for much longer so that could be
another addition. Libby's PCB
without the chassis could be used
for a less mobile Herbert. An
advantage of Libby's PCB is that
there is a separate voltage regula-
tor for the servo channels. That let
me use an AC adapter while
experimenting and adjusting with-
out the worry of frying my servos
or eating up batteries.

A separate Libby co-processor
chip could be dedicated to
Herbert. It could even be mounted
on a small PCB on the side of his
head. Besides driving the servos,
the built-in IRPD control could
then be set up with IR LEDs and a
sensor on the eyebrows to let
Herbert have vision. Then, when
he sensed something left or right,
he could turn to look at it. The
A/D channels could even be used
for sensing light in the room so

Figure 6. I'm ready to go! |



New & Improved
Herbert could follow or avoid the | isn't an arm also a case of a | weight at a distance? NV soccer RObOt

sun. Hey, he's an animatronic

Aimateur Robotics
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B piece precision set. 1.0, 1.2, |with twisted pair construction Gold body connectors at both | other IDE/ATA devices. Black, 17141-B Kingsview Ave. Carson, CA 90746 USA
1.8, 24,30, &35mm. Regu-|and heavy shielding for ends, large diameter core for |blue, yelow, red & green Toll Free: (877) 515-6651 + Fax: (310) 515-0927
lar & Philips improved noise reduction low loss. 6' & 10’ lengths ATAB6/100/133/266 compliant E-Mail: robotikitsdirect@pacbell.net
TM-315 $1.59|AC-220 52.99 CC-PWC R oo PLEE T T Vi <it our website: robotikitsdirect.com

Circle #89 on the Reader Service Card, Circle #91 on the Reader Service Card. 5%
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The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

Dealer Director

ALABAMA

Little Professor Book Center
ARIZONA
Elliott Electronic Supply

Tower Records

AUSTRALIA
DonTron

ics

CALIFORNIA

Abletronics

All Electronics

Le peles 9004
Electro Mavin

HSC Electronic Supply

JK Electronics
Lion Electronic Labs

Mar Vac Electronics

OPAMP Technical Books
Sav-On Electronics

The Red Barn

Tower Books
Pl

Video Electronics

CANADA
Com-West Radio
Systems Ltd.

Emma Marion Ltd.

Muir Communications Ltd.
COLORADOD
Centennial Electronics, Inc.
Tower Records/Video
CONNECTICUT
Archway News

Tower Records
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DISTRICT OF
COLUMBIA

Tower Records

FLORIDA
Alfa Electronic Supply

Miramar 33023
Clarks Out of Town News

Fort Laud e 333
Mike's Electronic
Distributing Co.
HAWAINI
SolarWorks!

Tower Records

IDAHO

Current Source

ILLINOIS

Tower Records/Video/Books

INDIANA

Surplus Bargain Center

KANSAS
Hellywood At Home

LOUISIANA

Lakeside News

MARYLAND

Tower Records/Video

MASSACHUSETS

Tower Records/Video

MICHIGAN

Little Professors Book Center

Purchase Radio Supply, Inc.

Spoctru m Electronics, Inc.

MINNESOTA
Radio City, Inc.

MISSOURI
Electronics Exchange

St Louis ¢ |4
NEVADA
Amateur Electronic Supply

Radio World

Sandy's Electronic Parts
Mat n#l

Tower Records/(Video

NEW JERSEY

Tower Records/Video
.NEVlI.I’ .‘;'I-]RK
F)um..smljw'a Cigfir Store
H;\:ﬁl ;cn-tr.;tl

Hil"‘scl"w‘ Sfl;os-:clél'pnr':\tl‘nn

Tower Records/Video

NORTH CAROLINA
Digital Age

United Electronic Supply

OHIOD
Hosfelt Electronics, Inc.

Keyways, Inc.
OKLAHOMA
Taylor News & Books

OREGON
News & Smokes

Norvac Electronics

Tower Books

PENNSYLVANIA

Tower Books
Tower Records

Tower Records

TENNESSEE

Tower Books

T't.:.w.er R_(Tco.rdf.

TE XAS

E(n’c:rnnic P;l.rti Qutlet
M().IIISE?!I' Electronics
IT:\nnlr:r Electronics
Tuwe:r Recm"\:!s
VIRGINIA

Tower Records/Video

WASHINGTON

A-B-C Communications, Inc.

Supertronix

Tower Books

WISCONSIN
Amateur Electronic
Supply, Inc.

WYOMING

Western Test Systems
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Bush Administration
Expands Efforts to
Improve Citizens’
Ability to Interact
With Government

SA  Administrator Stephen

Perry has announced the cre-
ation of the US General Services
new Office of Citizen Services and
Communications (OCSC). Perry
said this move is closely tied to
President Bush's management agen-
da which calls for making govern-
ment more citizen-centered, results-
oriented, and expands the use of
Internet technology for e-govern-
ment. Additionally, the new initiative
will streamline the way citizens will
have access to information about
government services.

"The new Office of Citizen
Services and Communications
opens the way for the public to inter-
act with government by creating a
single front door to the services and
information they require in the medi-
um they prefer," Administrator Perry
said.

Resources from the Office of
Communications, Federal Consumer
Information Center (FCIC), Office of
Intergovernmental Solutions, the
Office of Information Technology, as
well as the Office of FirstGov opera-
tions in the Office of Governmentwide
Policy are being consolidated into the
newly established OCSC.

"The need to provide

the

American people with fast, accurate
and easy-to-use information about
government services and activities
has been steadily accelerating,”
Perry said.

"The Office of Citizen

Stepper Motor
Eagy Step'n

» For the experimenter
« Determine surplus stepper motor specs using
simple easy to build test equipment

(flow charts and code examples included).
+ Design and build stepper motor driver circuits.

= The book is full of experiments, circuits and code.
+B.5x11 format. 205 pages. $34.95

1

Voice (707) 279-8881

We have been selling on the Internet since 1996. We will ship
the day we receive your order or the next business day.

= Design and build microcontroller-based control systems

= Analyze the mechanical characteristics of stepper motor-driven devices.

Table Of Contents And Ordering Information On Web Site

http://www.stepperstuff.com

ELECTRONICS

P.O. Box 501, Kelseyville, CA 95451
Fax (707) 279-8883

Services and Communications
streamlines the way citizens, busi-
nesses, state and local governments,
and the media can get the informa-
tion they need regarding the federal
government on the web, over the
telephone, and in print — and soon
via e-mail and fax — more efficiently
and effectively."

The new OCSC websites provide
the public with information in direct,
simple language that is convenient
and easy-to-use. By searching mil-
lions of federal, state, and local gov-

ernment web pages, these sites get |

citizens what they want when they
want it. OCSC also offers citizens the
opportunity to call toll-free 1-800-
FED-INFO (1-800-333-4636) and
get the same federal information.

And to get information in print,
citizens can write for the free
Consumer Information Catalog,
Pueblo, CO 81009. The catalog fea-
tures hundreds of low-cost federal
publications on everything from
housing and car buying, to health
and financial questions.

With the new office, emergency
services will also be more readily
available. "Our goal is to swap red
tape for a red carpet that will allow
Americans to step up and get the
information they need,"” Mary Joy
Jameson, new Associate
Administrator for OCSC, said.

Wells Fargo Introduces
Electronic Signature
Option for PLUS Loans

ells Fargo Education Financial
Services (EFS),

Book

Easy

one of the |

PICmicro® PIC16F87x

Series and ICD Book

Debug'n

- Features of PIC16F87x
microcontrollers

« In-circuit debugging using
Microchip ICD

- Companion for our
PIC'n book series

- 8.5x11 format.

- 72 pages. $12.95

Table Of Contents And Ordering
Information On Web Site

http://www.sq-1.com

~ ] The RF Connection

i ¢ | 213 North Frederick Ave.
¢ | Suite 11NV
+ | Gaithersburg, MD USA
| 20877

http:i/www.therfc.com/

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214. 55.00
UG-21D/U N Male for RG-213/214....... $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913 ...56.00 Pins Only..... $1.50
UG-21D/9913 ... S4 00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259 ..........$0.90
UG-176/U Reducer RG-58/8X . .25 or 5/$1.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-258/Gold Pin ... ......

e — 51000”0.'5900

MIL-Spec Coax Available (Teflon, PVC lIA)

New Product: Belden 9913F. 9913 with

High Density PE Foam dielectric, stranded

center cond. and Duobond Il Jacket. ...........
. .80/t or $76.00/100f

Also New: 9092 RG8X with Type Il Jacket
Intro Price . .............cc..covoc...... $23.00/100R

Call for Specials of the Month

Full Line of Audio Connectors for lcom,
Kenwood, and Yaesu

8 Pin Mike Female ..................ccoconnene $2.50
8 Pin Mike Male Panel .........
13 Pin DIN for Kenwood

8 Pin DIN forlcom .........
8 Pin DIN for Kenwood

|
Prices Do Not Include Shipping

Orders  B00/783-2666
Info  301/840-5477
FAX  301/869-3680

Circle #94 on the Reader Service Card.

nation's leading student loan
providers, has announced that par-
ents can now complete the entire

Federal PLUS loan application
process online using their electronic
signature.

"Wells Fargo's goal is to make
the student loan process as easy

DesignNotcs.tom‘ |

Your Design Recource on the Web

Hand Held

Oscilloscope

$169.00

(Save over $40.00)
Complete with alkaline
batteries, clip leads
and carry bag
(Probe extra)

On-Line Circuit
Archive
Hundreds of Circuits.
Over 23 Different Topics

PICmicro®
LEARN ABOUT MICROCONTROLLERS

Circle #95 on the Reader Service Card.

BOOKS

* Math routines

* 8-pin PICmicros

J 5
Eas'g PIC'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 (imer 0), interfacing, 1O conversion

PIC'n UP The Pace - intermediate

* Serial communication - PICmicro to peripheral chips
* Serial EEPROMS

= LCD interface and scanning keypads

* D/A and A/D conversion - several methods

PIC'n Techniqueg = Intermediate

« Timer 1, imer 2 and the capture/compare/PWM (CCP) module
* Talking to a PICmicro with a PC using a terminal program
* Test equipment and data logger experiments

: 1
Serial PIC'n - Advanced
= Synchronous - bit-bang, on-chip UART, RS-232
= Asynchronous - 12C (Philips Semiconductor)
SPI (Motarola), Microwire (National Semiconductor)
« Dallas Semiconductor 1-Wire bus

PICmicro and MPLAB are trademarks of Microchip Technology Inc.

Table Of Contents And Ordering Information On Web Site

http://www.sq-1.com

$29.95

$34.95

$34.95

$49.95
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WIN with
Nuts & Volts

PAID SUBSCRIBERS ARE
AUTOMATICALLY
ENTERED EACH MONTH!

This month’s
Sponsor ...

HANGTOWN
REMOTE VIDEO

www.4hrv.com
See their ad on Page 43!

Microprocessor
Hands-On Training

The PRIMER Trainer is a flexible instructional
tool featured in a Prentice Hall textbook and
used by colleges and universities
around the world. Ruggedly designed
to resist wear, the PRIMER supports
several different programming
1

Machine Language, C, BASIC,
and FORTH. A comprehensive
Instruction Manual contains

over 25 lessons with several
examples of program design
and hardware control. The
Applications Manual provides
theory and sample code for a number
of hands-on lab projects.

- Scan Keypad Input & Write to a Display
- Detect Light Levels with a Photocell

- Control Motor Speed using Back EMF

Applicatlon - Design a Waveform Generator
. - Measure Temperature
Projects  piogram eproms
Include: - Bus Interface an B255 PPI

- Construct a Capacitance Meter
- Interface and Control Stepper Motors
- Design a DTMF Autodialer / Remote Controller

The PRIMER can be purchased as an unassembled kit ($120) or as an
kit ($170). Upgrades provide battery-backed RAM and PC

Wireless, Battery-Powered
Color Surveillance System

With your TV and this kit, you
have everything needed for a
completely, truly wireless sur-
veillance system: Camera with
integrated transmitter (six-
month battery life!), Receiver
with audio and video outputs,
and key fob remote control.

wiANER
James A. Ross, Jr.
of Baltimore, MD

To Subscribe — Just fill in and mail
the card supplied in the magazine or
call our toll free order line at (800)
783-4624 with a Visa or MasterCard.
If you do not wish to order a
subscription, but would like to be
entered in our drawing, simply send
or email your name, address, and

telephone number to Nuts & Volts,
430 Princeland Ct., Corona, CA
92879 or dra

nulsvolts.com.
No phone entries accepted. All
orders/entries must be received by
the last day of the month to be
included in that particular month's
drawing.

Wamna win 5,000
it a ‘Flach?”

Find out how' on Page 42
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connectivity via an RS232 serial port (shown in picture). Additional options
include a heavy-duty kaypad (shown in picture) and a 8V power supply - see our

The Pocket Proarammer

|NTRON|C‘;
Extwards T
lnl

W/ ﬁacket Prog\a\\\m\

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 X16, Serial
Eprom's, PLCC, Bi-Prom's, Eprom Emulator to 32K X 8

and More....  Only $149.95

Same Name, Address & Phone # for 20 Years....
Isn’t it Amazing ?

website Quantity d are Ilabl

on guaranteed.

Phone 618-529-4525

_SOLUTIONS

= EMAC. inc

Fax 618457 01 IO
2390 EMAC Way, Carbondale, Illinois 62901
World Wide Web: http://www.emacinc.com

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

Circle #96 on the Reader Service Card.

and fast as possible,"
Veenis, president of Wells Fargo
EFS. "PLUS loan interest rates are at
historic lows — just 4.86 percent —
and our new e-signature option for
PLUS loans makes it even more con-
venient for our parent customers to
take advantage of this low rate."
With Wells Fargo, parents have
the option to use the Department of
Education's (DOE) personal identifi-
cation number (PIN)-based electron-
ic signature. Parents also can

says Jon

choose to use Wells Fargo's e-signa-

" PRIMECELL §

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 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 =" §5§5

WE PROVIDE QUICK SERVICE. / EXTEND LIFE OF OLDER EQUIPMENT
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE [S REFUSED,

WE SERVICE RECHARGEABLE BATTERY ASSEMBLIES FOR ALL TYPES OF ELECTRONICS.
RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE

ture process,
cants to establish their own personal

which allows appli-

PIN in realtime and eliminates the |

need to wait for a PIN to be assigned

by the DOE. For enhanced security, |

Wells Fargo authenticates the appli-
cant's identity using a third party.
With either process, parents can
apply online and use their electronic
signature to complete the PLUS loan
application immediately.

PLUS loan e-signature is avail-
able at http://www.wellsfargo.com/

per/student/loans/parent_plus.jhtml.

In the coming months, Wells Fargo
also will offer electronic signature for
Federal Consolidation loans and pri-
vate loans.

New Product Reduces
Risk of Permanent
Hearing Loss Suffered
By Children and Teens

CDC States That More Than Five
Million Children Suffer Permanent
Hearing Loss From the Use of
Personal Stereos

UNIDEN
APX650 1050 1105 § 32.50
1010 10701100 § 3250
1120 1200 Series  § 32.50
BP2500 650mAh $§ 19.50
BP205 1600mAh  $ 22.50
M AXON SA-1156 1160 § 39.95

MOTOROLA
MX300 HTE00 MT1000 STX
NTN 4686 4824 5414 § 37.50
NTHN 6447 6521 5646 § 37.50
NLN 6860 NTN4327 $39.50

MIDLAND
70-B10 B16 B19 B21
B26 826 B32 B36 B6D

GENERAL ELECTRIC

MPD PLS MPA 4850P §34.50
MPD PLS MPA 4860P § 39.50
MPR MPS MPX 763/777 § 39.50
MONOGRAM 4506P1/3 § 37 50

BP2/BP3/BP22 $ 19.60
BP5/BP23/24 §27.60
BP7 /CM7/ BP8 § 34.60
BP157/174/180 § 34.50
CM140/141/166 § 41.50

FNB3 4121416 $32.95
FNB19 21 26 27 38 § 32.95
FNB 101117 26 356 § 23.95

$39.96
$39.86

RADIO SHACK
HTX 202/404  §22.50
NEW NiMh HTX pack
8.4V 1660mAh § 39.50

KENWOOD
PB2/6i33/24 $ 28.60
PB7/8/9/13/14/18 § 34,60
KNBE/T12/14/16 § 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 § 36.50
Any brand 14.4V § 39.50
Any brand 18.0V § 44.50

PHONE OR FAX : (814) 623-7000

See our web pages about rebuilding battery packs used for Land Surveying.

BATTERY REBUILD SERVICE

FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTACT US:
USE THE EASY INFO. REQUEST PAGE AT http://www.primecell.com
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

Cirele #97 on the Reader Service Card.

for Canon, Epson, Hewlett Packard, Apple,
Compag, and Lexmark printers.

HARD-TO-GET
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

REFILL INKS FOR

INKJET PRINTERS

Refill your old cartridge and
save. All refill kits come
with instructions and need-
ed materials for refilling
inkjet cartridges. Available

o\

=l

Circle #98 on the Reader Service Card.



he advent of CD players and

other portable audio devices
over the past decade has often been
lled 20 5 prime focins n the suin The Standard for checking Locate shorted or leaky
sf_:;ﬁal inc;ease of ;earmg loss in Capacitors in-circuit components or conditions
children and teens. ecause young-
sters often raise the volume o;r thefe Good enough to be the to the exact SpOt in-circuit
devices to damaging levels, they choice of Panasonic, Still cutting up the pcb,
subject their ears to an assault that Pioneer, NBC, ABC, Ford, and unsoldering every
can cause a lifetime of hearing loss, IVC, NASA and thousands part trying to guess at
also know as noise-induced hearing of independent service where the short is?
!oss (IT‘IIHL). NIHL is permanent and technicians. $179
irrepairable.

_While some hearing experts Inexpensive enough to pay for itself in just Your DVM shows the same shorted reading all
believe that _the U_SE of headphones one day’s repairs. At $179, it’s affordable. along the pcb trace. LeakSeeker 82B has the
can substantially increase the risk of d o 5 % SN
atllskongit Senting, dutomassy The , , 7 o resolution to find the defective unnpnperu.
Kid's Ear Saver Company has And with a 60 day trial pcnnd: satisfaction Touch p.ild.‘i ultlmg Ilhc trace, :mdl Lc}lkScckcr
recently introduced a product that guaranteed or money-back policy, the only beeps highest in pitch at the defect’s pad. Now
can help reduce this risk. thing you can lose is all the time you’re you can locate a shorted part only a quarter of

The Kid'sEarSaver® (patent currently spending on trying to repair all an inch away from a good part. Short can be
pending) is an easy-to-use adapter those dogs you’ve given up on. from 0 to 150 ohms
that employs micro-electronic tech-
nology ttp) r:strict the volume of any CapAnalyzer 88A Leakseeker 82B
connected audio device to a safer Available at your distributor, or call 561-487-6103
level, Becauss the Td'sEarSaver Is Electronic Design Specialists www.eds-inc.com
permanently attached to the head- : - e ———— —— -
phones, it cannot be removed or - B S et m—" Fepty e
bypassed.

The Kid'sEarSaver works with all
audio devices — whether or not they | in volume to an ambulance siren, Tom Metcalfe, president of the | room, which wasn't safe at all."
are portable — including CD and | sandblaster, or rock concert. Mississippi-based company, invent- The Kid'sEarSaver sells for
DVD players, stereos, computers, | According to OSHA, sound entering | ed the device while observing his | $19.95 plus shipping and handling,
games, and televisions. These | the ears at 115 decibels can cause | son at play with his own CD Player. "l = and is available for secure ordering
devices can emit as much as 115 | significant hearing damage in as lit- | could hear the music screaming out | online at http://www.kidsearsaver.
decibels of sound, and is equivalent | tle as 15 minutes. of his headphones from across the = com/. NV

We accept Visa,
Mastercard, AmEXx,

"M To Order Call 1-800-227-3971 WWW.shrevesystems.com

, | 29 Focus LTV 575 Pro
H.P. 17" fixed res . 15" 640x870 |

Smoking the competition. Want a drag?

Fax: 318-424-9771

14" Voxon VGA NEW

NLY.... m 832 X 724 Raster Full Put your Mac
?5.%“% 3(3 A NEW ONLY...$59 Page Display Color Composite on any TV
ONLY....$49 H.P. 17" fixed res . Refurbished Display set ONLY
*Fia i 840 7 o) i Hcie Shvellance $1
106NT$Steg:fS e 8% ONLY....$59 : —— ONLY...$29 Refurbished 9
14" VGA refurb ONLY....$49 NTSC Connectors
Check us out at www.shrevesystems.com for the best prices on Vintage Mac & Mac gear!
Peltier Junction Blowout! | Paper Shredders |Global Village ~ RAM
with heat sink, works on 5V &12V On Sa’ef Bronze 1 MB 30 P!" 4 For $1
13/16ix 13/161 A Extarnal 4MB72Pin __ 2For $5
Protect your Privacy! Modem
Requires 12V 2400 Miscellaneous
e T Y Bp5/9600 Apple 8 bit Video Card $5
. . LaserWriter IINT $99
worR S5 ONLYS$50 | [michistomrs 5
Clone ADB Mousell $19
CMS SCSI Case Apple Il 256K Gl nke 100 Comera $39
Holds 4 5.25 SCS Memory Bernouli 90 MB EXT $2
full ht. drives i——— Expansion Kit |44MB SyQuest Ext $2
= e )| Poa Genuine Leather | ¢ ectrur: 10 HM51256P-10 88MB SyQuest Ext $5
| o cese . ONLY $1 20/30 GB External Firewire
Let your palm pilot lead | For Mac LC Family16 Hard Drives
Only $49 the life of luxury! Bit Sound Editing Card Starting at $89!

Huge inventory! Huge savings! 15225 f‘rfhal?/ss:tems Prices reflect a 2% cash discount and are subject to change without notice. Retums

$25 minimum order. Shreveport, La 71101 are subject to a 15% restocking fee.
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» MSP430 Design Contest!

www.ti.com/gadgetorama2002

Tl unveils world's lowest power MCU.

Port1
RAM Power-On with IRQ
128/256 B Reset Capability
A A 'y .IP

A A

M 1/2/4 kB

h

Ultralow-power consumption as
low as 0.7-pA standby, 1.3-uA active
mode and 160-uA per MIPS

— Integrated analog comparator
i . ideal for precise mixed-signal
MSP430 — The choice in ultralow-power MCUs starting at just $0.49 measurement

Experience the ultimate SoC solution for battery-operated applications. The MSP430C1101

features power consumption as low as 0.7-pA standby and 1.3-pA active. Find a solution for all ~ Modern 16-bit RISC architecture
: ; . . enables new applications at a

of your low-power needs with a portfolio that includes the $0.49 MSP430C1101 to high-end Eactionaf the code size

devices with up to 60-kB Flash and integrated high-performance analog and digital peripherals.

~ Multifunctional 16-bit muiltichanne!
timer with PWM, capture and

Device ey | g | ‘SRAM | o WDT | Timer A Comp A  Price® campae capabilhy

MSP430C1101 - 1 128 14 v v v $0.49

MSP430C1111 - 2 128 14 v v v $0.93 — The flexibility of pin- and code-

MSP430C1121 = 4 256 14 v 4 v §1.12 compatible Flash and ROM devices

MSP430F1101 1 - 128 14 v v v $0.99

MSP43OFTT1T 2 - | 128 14 4 v v §1.24 — The MSP-FET430X110 integrated

MSPA30F1121 | 4 E 256 14 v 4 v $1.62 development environment is complete

*Price quoted in lots of 10 ku for Flash and 100 ku or greater for BOM. with tar get bpar d, assembler, 4-kB
C compiler, linker and debugger for
only 849
Start
Development
Today!

MSP-FET430X110 Development Tool for $49, www.ti.com/rd/c1101
x11x1 Datasheet and Samples via Web, call for Product Bulletin 1-800-477-8924, ext. 8367

I
REAL WORLD SIGNAL PROCESSING" QTEXAS

INSTRUMENTS

58 Real World Signal Processing and the red/black banner are trademarks of Texas Instruments, 652221



X CALL OR WRITE
CALL TOLL-FREE “OR OUR
(800) 292(—)7n7h:1 Orders FREE

. s 64 PAGE CATALOG!
Se Habla Espaiiol  Secure On-line Ordering @ cs-sales.com (800) 445-3201

[ Digital Multimeters | | Capacitance Meter | Deluxe Soldering Stations |

Elenco Model M-1740 | Elenco Model LCR-1810 | Elenco Model LCM-1950 | Elenco Model CM-1555 Elenco SL-5 Series

Electronically controlled, ideal for professionals, students, and

$1 9.95 365 329-95 hobbyists. Available in kit form or assembled RS LGwAS
+ Large 13 344 Digh Works w/ any $22 95
€D iron! Turn any ™
soldering iron Features:
into a variable W » Cushion Grip Handle
iron. Soldering Iron (optional) with

Grounded Tip for Soldering
Static-Sensitive Devices

- ."-_ "\ Easlly Replaceable. Uses
‘ u. l@ "‘. Long-Life, Plated Conical Tip.
| = } * Heavy Steel, Non-Slip Base
+Iron Holder Funnel -

Discounts

| TBSt EqUipment Available Reversible, left or right side
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Learning RVK-Basic

Part 9

By Bob Vun Kannon

RVK-Basic is a free Basic compiler for the Atmel AVR line of microcontrollers.You can download a copy of this
compiler from the Nuts & Volts web site (www.nutsvolts.com). With this compiler, you can write and compile
very fast, efficient programs for most of the AVR microcontrollers.

In this last installment, we will be covering three different
topics. First, we will develop a new way to generate Pulse
Width Modulation (PWM) which will even work on chips
that do not contain PWM generators. Next, we are going to
learn how to handle non-linear transfer functions (tran-
scendental functions) in RVK-Basic. We will be handling
very general cases, including using look-up tables, which
will enable us to make very complex calculations very
rapidly.

Lastly, we are going (o learn how to measure lempera-
ture using AVR microcontrollers. We will use two different
devices, the LM74 from National and the DS1820 from
Dallas. Both are inexpensive integrated circuits, which
measure temperature and report the temperature digitally.
Both parts are easy to interface to a microcontroller (con-
nect three pins to the LM74 and only one pin to the DS1820
plus a pull-up resistor). As we will soon see, the software for
the LM74 is much simpler than for the DS1820.

PWM In General

PWM can be used for many different purposes. As | discussed in a pre-
vious installment, PWM is often used to control motors. It can also be used
with a resistor-capacitor filter (see Figure 1), as a poor man's analog-to-dig-
ital converter. It is common to command model aircraft servos with a DC
voltage, and a filtered PWM output can do just that for us.

In general, the average DC voltage coming out of any PWM signal can
be calculated as follows. Where PWM is the fraction of the time that the sig-
nal is high, and VMAX is the maximum voltage from the output of the
processor (usually five volts or whatever you're running the processor on),
then VAVG — the average output of the PWM signal — will be given by:

VAVG = PWM * VMAX

Some of the Atmel AVR processors have one or more PWM generators
on the chip. How to use these was also covered previously. You can also
read the RB.TXT file for details on the PWM and PWMB commands.

Interrupt-driven Code

Now we are going to develop code that will output PWM on any AVR
processor, and can output PWM out of any output pin. Furthermore, the
code will be rather simple and will not get in the way of the rest of your pro-
gram because it is interrupt driven.

The idea is simple but elegant. | am happy to express my sincere
thanks to Glen Aidukas, who wrote me and suggested this approach.

We will run a timer-counter (TIMERQO, in this particular example) and let
it interrupt the program every time it overflows. Each time we get an inter-
rupt from TIMERO, we will increment a PWM counter. During the handling
of that interrupt, we will simply compare the PWM counter to each of the
commanded values for each PWM output channel. In the example below,
there will be four PWM outputs from one little 2313. Whenever the com-
manded value exceeds the PWM counter, we set the output bit for that chan-
nel, otherwise we reset the output. This is all performed in the INTERRUPT
TO routine below.

I've also included a variable RTC% in the interrupt handler, which could
be used as a real-time clock for the system. You don't have to use it if you
don't need it, just as you can easily change the number of PWM outputs to
suit your application. In using TIMERO to generate the interrupts for PWM,
we have lost the ability to use a PAUSE statement anywhere else in the pro-
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gram. This loss is compensated by the availability of a real-time clock.

In the example below, | have simply set the four PWM commands to
constants. It's up to you to vary the commands as your application
requires. |'ve also put in an empty DO LOOP where you could fill in your
program code. You will notice that | have scaled the command to be in
range of 0 to 99. You can change this by altering the final IF statement in
the interrupt handler.

If you run the program just as is, you will see four PWM signals coming
out of ports BO, B1, B2, and B3 from your 2313. These could be controlling
just about anything, perhaps rudder, elevator, ailerons, and throttle for an
aircraft. Or they could be four motor commands for a robot.

A Working Example
Here's how simple the program is.

DEVICE 2313
MHZ 8
REVISION PWM_DEMO

DIRPORT B,OUT
OUTPORT B, &B11111111

'..the following define the PWM output channels...
EQU "B,0","PWMB0O"
EQd "B,1","PWMB1"
EQU "B,2","PWMB2"
EQd "B,3","PWMB3"

INTERRUPT TO, ON'..enables interrupt on TIMERO overflow.
TIMERO ON 8 '.clk for timer0Q is 1 MHz. Timer overflows
"..1 MHz/256 = 3906 Hz.......c...cueeneee.

cmda = 10 '..dummy value for PWMBO
cmdb = 97 '..dummy value for PWMB1
cmdc =25 '..dummy value for PWMB2
cmdd =45 '..dummy value for PWMB3
pwmctr = 0

rtck%o =0

MAIN: DO
'..more code can go here...
LOOP

INTERRUPT TO
PUSHREG
PUSHFLAGS

IF emda > pwmctr Then
SETBIT "PWMBO"

ELSE
CLRBIT "PWMBO0"
END IF
IF emdb > pwmectr Then
SETBIT "PWMBI1"
ELSE
CLRBIT "PWMB1"
ENDIF
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IF emdc > pwmetr Then
SETBIT "PWMB2"
ELSE
CLRBIT "PWMB2"
END IF

IF emdd > pwmctr Then
SETBIT "PWMB3"

ELSE
CLRBIT "PWMB3"
END IF
INCR pwmctr
IF pwmctr > 99 THEN
pwmectr =0
END IF
".pwmctr variable will overflow every 100
"..counts, so the PWM frequency will be
'..8 MHz/8/256/100 = 39.0 Hz with a
"..resolution of 1% of full scale
INCR rtc% '..a real-time-clock counter for program use
POPFLAGS
POPREG

END INTERRUPT
'=====END INTERRUPT HANDLERS

By all means, run this on your development board and watch the PWM
come out of four different pins of a 2313 on your oscilloscope. It's a won-
derful sight.

Theoretical Limits

There are limits to interrupt-driven PWM, and we should be aware of
them. As is obvious from the code above, the PWM is being generated by
software. So it requires processor time to perform the PWM interrupt rou-
tine.

By compiling and assembling the program, we can create a LST file,
which will show us where every instruction is located in flash memory. A
quick look at this code will show us that the interrupt handler uses 56 words
of flash and that this will require 60 clock ticks to execute. As | have written
the code above, this means that an interrupt will be processed every 8 *
256 clock ticks or every 2048 clocks.

Thus we see that the processor is spending 60 / 2048 * 100% of its
time doing PWM, or 2.9%. We could make the PWM output frequency eight
times faster by changing the "TIMERO ON, 8" to "TIMERO ON, 1." In this
case, the PWM will be running at about 312 Hz and the processor will be
spending 23.4% of its time handling PWM. This still means that we have
over 75% of the processing capability left to use and that's a very
respectable margin!

Thus we have found a limit for interrupt-driven PWM. We won't be able
to make it go much faster than 300 Hz (unless we can get a faster proces-
sor clock). By way of comparison, when we use the hardware PWM gener-
ators in an 8535 with a clock frequency of 8 MHz, we can get a 60 KHz out-
put for eight-bit PWM.,

The RC Filter

Now to actually use this system, we need to calculate the RC filter val-
ues.

Since we are using PWM with a resolution of 1%, it would seem desir-
able to have the ripple output from our RC filter about 1%. In this case, we
need to set the pole location for the filter to 1% of the PWM frequency. I'll
use 312 Hz PWM as an example. Set the filter pole to 3.12 Hz.

L& PLY Ri*iC) =312

Choosing C to be 10 uF yields a resistor value of 5.1K ohms. You can
build this filter and observe that the output ripple is about 1% of full scale
when the PWM frequency is 312 Hz. This is left as an exercise for the dili-
gent student.

In some cases, a simple RC filter won't do the job because the compo-
nent values become unreasonably large. We could use a two-pole passive
filter as shown in Figure 2 to filter the 312 Hz PWM input. (Don't let the ter-
minology throw you. If you haven't studied Operational Calculus, you can't
be expected to know what a pole is, but you can still calculate useful filters
following the examples | give.)

If we choose R to be 1.2K ohms and C to be 10 uF, we will get a dou-
ble pole location at about 13 Hz. When we apply a 5 Vpp PWM input, we

PWM FROM — "\ "\ _——T—DC OUTPUT

u-CONTROLLER

will see about .009 Vpp ripple at the output.

By way of comparison, the single pole filter gave us about .05 Vpp rip-
ple at its output and twice the output resistance. Clearly the two-pole filter
does a much better job.

| have written a very small program to calculate the response using a
two-pole passive filter. You can run it under QBASIC or QB45 or Power
Basic. Here it is.

"..transfer response for an RCRC filter
DEFSNG A-Z
pi=4* ATN(1)

INPUT "R (ohms)"; r
INPUT "c (uF)"; ¢
c=c / 1000000

PRINT "Pole locationis"; 1 /pi /2 /[ ¢c; "HZ"

INPUT "Input frequency (Hz)"; f
w2 ]k f

wo=1/r/c
g=w0"2/SQR((WO"2-w"2)"2+9*wW0"2*w"2)

PRINT "Gain of filter is "; g
INPUT "Input voltage"; vin

vout =vin * g

PRINT "Output ripple is"; vout; "volts"
END

| think it should be evident that other types of low-pass filters could be
used here, particularly active filters, but a discussion of active filters would
get me in trouble for taking up too much space. Besides, a passive filter will
work quite well for many applications and is simpler to build.

The Real-time Clock

Built into the interrupt handler, there is a variable called RTC%. This is
the real-time clock. This can be used for timing in your program anywhere
you need it.

A common task is to make the main loop (DO - LOOP) run at a con-
stant repetition rate. This can be done by reading or setting RTC% at the top
of the loop and then waiting for RTC% to increase by a constant number of
counts at the end of the loop.

Suppose you're running an 8 MHz processor clock with a TIMERO
prescaler of 1. The interval between interrupts is then 1/8MHz*256 = 32
usec. Now further suppose that you want your loop to run once every 10
milliseconds. RTC% would advance 10 msec/32usec or 312.5 counts in this
interval. So let's reset the realtime clock at the top of the loop and then
wait for 312 counts to elapse at the bottom of the loop. This will effectively
make the locp repeat about every 9.98 msec. Here's how the code would
look.

PWM DC
INPUT OUTPUT

TWO POLE PASSIVE FILTER

C C
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DO

rtc% =0

... the rest of your code goes here...

DO
IF rtc% > 312 THEN
EXIT DO
END IF
LOOP
LOOP

Now that was easy. Obviously, in this example, the time for the main
loop could be theoretically extended out to a maximum of (2716)*32usec
or two seconds. If you ever need a real-time clock that is that slow or slow-
er, | would recommend incrementing a second integer on the overflow of
RTC% inside the interrupt handler. This would push the time capability out
to 38 hours.

How To Handle Non-linear Transfer Functions

You may never have thought about it, but you live in a non-linear world.
Anyone who has ever stuck his hand out the window of a moving car has
noticed that at low speeds, there is very little pressure on the hand, but the
pressure builds up very rapidly as speed increases. In fact, the pressure is
essentially proportional to the square of the speed. This square-law phe-
nomenon is one fly in the ointment of life for designers of airspeed sensors
and air data computers.

Since the impact pressure of air (Qc) is a square of the velocity (for air-
speeds well below the speed of sound, and my Chevy won't get anywhere
near that), let's solve the problem of calculating indicated airspeed (IAS).

I'll assume that we've purchased two pressure sensors, such as P/N
MPXM2202DT1-ND and MPXM2202A-ND from www.digikey.com. We'll
connect the high pressure side of the differential sensor (the first part num-
ber) to a tube pointing straight out the front of my Chevy (yes, this will work
on Chrysler products, as well) and its low pressure port to a tube going
straight out the side of the car. We'll call that pressure reading Qc (differ-
ential pressure). The second sensor (the second part number) — an
absolute sensor — will also be connected to the tube pointing out the side
of the car and we'll call that pressure Ps (static pressure). The maximum
pressures we can expect to see are Ps = 29.927 In. Hg and Qc = 2.4175 In.
Hg. That corresponds to driving 255 MPH at sea level. (| don't expect my
Chevy to go any faster than that.)

I'll also assume that we put an amplifier after each sensor so that at full-
scale pressure, we get 5.000 volts out of the amplifier (which will give a
reading of 1023 on the Atmel onboard A/D converter).

IAS can be computed as a square root of the ratio of Qc to Ps (we'll
ignore temperature effects for the purpose of this article). So now all we
need is to scale Qc up to a full 16-bit number (shift left six times; the max-
imum value now is &HFFFF) and scale Ps down two bits (shift right twice;
the maximum value is now &HFF). The maximum ratio of Qc/Ps would
then be about &HFF. The reason for this is that this ratio, which may vary
between 0 and &HFF, gives us a resolution of one part in 256, or roughly 1
MPH out of 255. That's good enough for any Chevy.

MNow let's go one more step. Let's scale the Qc/Ps ratio up by shifting it
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left eight times, making the maximum value &EHFF00. The reason for this
is that the square root of GHFF0O0 is 255. Thus, if we take the square root
of this shifted Qc/Ps ratio, we will get airspeed in MPH.

The following program shows exactly how to do this in RVK-Basic. The
two A2D statements read the pressure sensors. The use of the BYTES state-
ment is a clever way to shift left eight times. The |AS variable at the end con-
tains the true airspeed in MPH. The reader is permitted to marvel at the
brevity of the code.

A2D ps%, 0, IDLE

A2D qc%, 1, IDLE
SHIFT qc%,6,LEFT
SHIFT ps%,2,RIGHT

Psb = ps%

IDIVB rat,qc%, psb
zero=0

MAKEINT ratio%,zero,rat
SQR ias, ratio%

If we needed to get True Airspeed, which is Indicated Airspeed correct-
ed for temperature, we would also measure the outside air temperature
(OAT) and then multiply IAS by the square root of the ratio of OAT to stan-
dard temperature (273.1 K).

| bring all of this complex, square-law stuff up to the reader's attention
because these are common cases of non-linearities in real life.

In general, a linear relationship is one that can be plotted on a graph as
a straight line. Non-linear relationships look like curved lines. In Photo 1,
you will note the linearity of the rising portion of the top trace. That was cre-
ated by simply incrementing a byte variable and sending that data out as
PWM (Pulse Width Modulation, as discussed previously). The actual curve
was fed to my oscilloscope by filtering the PWM with an RC filter. The point
is that the line is quite linear and shows up as a straight line.

The bottom line is obviously curved. It starts off rising faster than it
rises near the top of the line. This is a square-root function of the top line,
which was similarly processed as PWM and filtered for the scope.

Now let us consider how to solve the problem of generating just any old
wave shape we can imagine.

The most general way to generate a non-linear transfer function is to
use a look-up table. This can be implemented in either of two different ways
in RVK-Basic, by placing the table in flash memory with the FDATA state-
ment, or in EEPROM using the EEDATA statement. The disadvantage to
using the EEDATA statement is that there is usually only a small amount of
EEPROM available on a chip. So unless you have a very small table, you'll
probably want to use the FDATA statement.

In one project, | needed to generate a half-sinusoid. So, | stored a data
table in EEPROM and then read the data as | needed it.

'..table has 22 states in it....

EEDATA VTABLE:, 0 EEDATA , 127
EEDATA , 19 EEDATA , 124
EEDATA , 37 EEDATA , 118
EEDATA , 55 EEDATA , 110
EEDATA , 72 EEDATA , 99
EEDATA , 86 EEDATA , 86
EEDATA , 99 EEDATA , 72
EEDATA , 110 EEDATA , 55
EEDATA , 118 EEDATA , 37
EEDATA , 124 EEDATA , 19
EEDATA |, 127 EEDATA , 0

'==—====END DATA TABLE FOR WAVEFORM=—===—==—=

To read any element from the EEPROM table, we simply use the READ
statement. For example, to read data point 3 we could

[=3
READ x,VTABLE:,

This would return a value of 55 (remember that the very first element
in the table has an offset of 0).
To do the same thing in flash memory, the table would be:

FDATA ATABLE:, 0 FDATA , 127
FDATA , 19 FDATA , 124
FDATA , 37 FDATA , 118
FDATA , 55 FDATA , 110
FDATA , 72 FDATA , 99
FDATA , 86 FDATA , 86
FDATA , 99 FDATA , 72
FDATA , 110 FDATA , 55
FDATA , 118 FDATA , 37
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FDATA , 124
FDATA , 127

FDATA , 19
FDATA , O

We would read from this table using the TFLOOK staternent.

=23
TFLOOK x%, ATABLE:, |

This would also return a value of 55, but the value will be an integer.
FDATA is always integer data and EEPROM data is always byte data. The
other significant difference is that EEDATA must be placed in your program
before you reference it in a READ statement. FDATA can be placed almost
anywhere in the program, but you will generally find it most convenient to
place it at the end of the program.

In Photo 2, | have used an 8535 to generate two half-sinusoids out of
phase with one another. The data used was from one of the previous tables.

This demonstrates that you can generate any waveform mathematical-
ly or by table look-up. The most practical way te send the data out would
be via PWM or RS-232. But in general, you may not need to send the raw
data out at all. It may just be one step in a more complex process.

How to Debug

In general, it is a very good idea to debug as little code as possible. |
usually try to execute 50 or less lines of code and see an output to prove
that that section of code is working. Then, when that works, add another
function to the existing "good" code and test again. This really pays divi-
dends in the very short run.

For example, to get a sinusoid in PWM working, let's first get the sim-
plest possible function running, a sawtooth. Our code would be

DEVICE 8535
MHZ 8

DIRPORT B,OUT
OUTPORT B, &B11111111

DO
INCR emda

DO
IF rtc% > 127 THEN
rtc% =0
EXIT DO
END IF
LOOP
LOOP

INTERRUPT TO
PUSHREG
PUSHFLAGS

IF emda > pwmectr Then
SETBIT "PWMB0"
ELSE
CLRBIT "PWMBO"
END IF

INCR pwmctr
INCR rtc% '..a realtime-clock counter for program use
POPFLAGS
POPREG
END INTERRUPT
'=====END INTERRUPT HANDLERS

Now, when that works, we can stick something more complicated in the
DO LOOQP, like this (along with the corresponding ATABLE).

DO
IF rtc% < 45 THEN
Temp% = rtc%
SHIFT temp%, 1,RIGHT
TFLOOK thrsh%, ATABLE:, timecnt
Cmda = thrsh%

ELSE
cmda =0
END IF
LOOP

And when you've done that, you'll find you have half-wave sinusoids
coming out your PWM.

The LM74

The simplest digital temperature sensor, as far as software goes, is the
LM74. It comes in an SO-8 package (sorry, no DIP available here). Three
pins (plus power and ground) need to be connected to the AVR. I've chosen
to run this demonstration using an AT90S2313, but you can make this work
in most any AVR device just by changing the DEVICE statement in line 1.
(It won't run on a 1200 because you do need a little RAM.) Table 1 shows
the connections required between the AVR and the LM74.

Table 1
Signal Name LM74 Pin AVR Pin
Data I D,2
Clock 2 D,1
Chip Select y/ D,0
vCC 8 VCC
GND 4 GND

The software for reading the LM74 is very straightforward because the
LLM74 powers up in a continuous conversion mode. So all we need to do is
bring the Chip Select low, read the data — MSB first — one bit at a time, on
the leading edge of the clock while providing 13 clock pulses, and then
raise the Chip Select. When this is completed, the resulting number is the
temperature, with the LSB representing 1/16 degree C.

One comment about using the LM74 versus the DS1820 is that the
LM74 can be read much, much faster than the DS1820 can. The LM74 can
be read at about 1 MHz while the DS1820 cannot be read faster than 15
KHz. Furthermore, the LM74 does not require any data to be sent to it, while
the DS1820 requires a couple of extra bytes per transaction. The result is
that the LM74 is about 100 times faster to interface with than the DS1820.

For demonstration purposes, where we only have eight LEDs on our
development board, | have chosen to rescale the data so that the LSB rep-
resents one degree C.

DEVICE 2313
MHZ 8
REVISION LM74 020320.0-rvk

EQU "D,0","CS*"
EQd "D,1","SCK"
EQU "D,2","LM74"
MAKEOAT "CS*"
MAKEOUT "SCK"
MAKEIN "LM74"
SETBIT "CS*"
CLRBIT "SCK"

".LM74 chip select
'..LM74 clock
'.LM74 data

DIRPORT B,OUT '.output for LEDs
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DO
PAUSE 100
GOSUB READ74 '.read temperature
SHIFT c16th%,4,RIGHT "..scale LSB to 1 C..
tempC = c16th% AND &HFF
OUTPORT B,tempC "..display result..
LOOP

'/////begin SUbFOEt_j,HESN////////////////////

= inputs "CS*" "SCK" "LM74" -
= output c16th% =
uses: rd74_a- rd74_ b~ =
STACK 2
READ74: CLRB[T oS
c16th% =
FOR rd?4_a* =1TO 13
SHIFT cl16th%, 1, LEFT
SETBIT "SCK"
INBIT rd74_b-,"LM74"
IF rd74_b~ | O THEN
cl16th% = c16th% OR 1
END IF
CLRBIT "SCK"
NEXT
... LSB is now 1/16 of a degree C
SETBIT "CS*"
RETURN
'===FEND READ74

"/1///end subroutines///{{///{{/11/11111{]1/

If you hook up an LM74 and run this software, you will be able to watch
the LEDs show you the temperature in binary degrees C. If you take the sen-
sor below 0 C — such as in your freezer — the temperature is displayed in
two's complement (1111111 is minus 1, 11111110 is minus 2, etc.).

The DS1820

Dallas Semiconductor makes a line of "One-Wire" products. One of
these is the DS 1820 temperature sensor.

The One-Wire sensors are all designed to be hooked together on just
one wire (plus one for ground). The one data wire is a bidirectional one-bit
data bus. The bus controller — our AVR microcontroller — controls all data
flow on the bus. It initiates all data transactions on the bus by a strict time
control of low pulses, and it reads the data sent back by the target device
by reading the bus in particular time slots.

If this type of protocol sounds rather complex, it is, but I've already
solved most of the problem for you. As far as a hardware hookup goes, it
could not be simpler. Just hook the data pin of the DS1820 to Port C,0 and
put a 4.7K pull-up resistor on it to +5 volts.

In the example | have presented here, there is only one One-Wire device
on the bus — the DS1820 — and [ display the temperature on PORT B (for
LEDs) in binary with a resolution of 1/2 degree C.

The reader may be interested to note how | synthesize an open-drain
output for this type of bus. | write a O to the output data register with a CLR-
BIT statement. Then to pull the bus low, | use a MAKEOUT statement, and
to release the bus, | use a MAKEIN statement.

In order to actually get data from the DS1820, it is necessary to first
send it a couple of bytes as a command, using the WRBYTE routine, and
then | can read data from the DS1820 using the RDBYTE routine.

| have also included the code in the form of comments for you to use a
DS18B20. This device gives much finer temperature resolution than the
DS1820.

As you inspect the code and consider using it in an application, please
pay attention to the comment in the TK1U routine. If you are going to slow
down to around 4 MHz, you will want to comment out the indicated state-
ment in that routine. TK1U is designed to provide a one-microsecond delay
in the program.

DEVICE 8535
MHZ 8

EQU "C,0","1WIRE"
MAKEIN "TWIRE"
CLRBIT "1WIRE"
DIRPORT B,OdT '..for LED display
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'..release the bus

..... convert Ternperature using the l-wire
GOSUB INIT_T '.start a conversion..
PAUSE 500
DO
"....now wait for conversion to finish..
GOSUB RDBYTE
IF datal = &EHFF THEN
EXIT DO
END IF
LOOP
GOSUB WIMR  ‘..reset
datal = &EHCC '..skip rom
GOSUB WRBYTE
datal = &GHBE '..read scratchpad
GOSUB WRBYTE
GOSUB RDBYTE '..read low byte of temp in datal
halfC = data |

GOSUB RDBYTE
..delete the following statement for DS18B20 code...
signC = datal AND 1

'..BEGIN DS18B20 CODE..ausmisiisusii:

'Remove or comment out this block for the DS18520 or DS1820S
'MAKEINT cjc%,low,data |

'..cjc% now has temperature scaled 2/(-4) with sign in the
taipper B bits:aairesnanaissmaan

'SHIFT ¢jc%,3,RIGHT

'degC = cjc%

'BYTES cjc%

'signC = cjc%

'signC = signC AND 1

' END DS18B20 COPE: . iwasmiiisivssviviiin

'...temperature is now in halfC, Isb is 1/2 degree C....
aSiga bt B SIS s s s

OUTPORT B, halfC "..display temperature on port B..
LOOP

Y111///BEGIN 1-WIRE BLOCK/////////11111/11111]

'==—====BEGIN INIT_T:
= Initiates a Temperature Conversion =
'= on the 1-wire bus, "1WIRE". =
'= Affected: rd1wtO-, rd1wtl-, rdbtO- =
'= rdbtl~, wlmrt-, wlimrtl-, wimrt2-,
'= wrbtmO wrbtm 1 - data] =

STACK 2

INIT_T: GOSUB WIMR '.reset
datal = EGHCC '.skip rom
GOSUB WRBYTE
datal = &H44 '..convert T
GOSUB WRBYTE

RETURN

‘======FEND INIT_T=———————=—=————====

‘=======BEGIN READ1W=—=

= Implements | READ SLOT on the IWIRE=
- output: rd 1w~

= reads: "IWIRE" =

= uses: rd 1wt0-, rd1wt1- =

STACK 2
READIW: GOSUB WI1LOW

GOSUB TK1d

GOSUB WI1HIGH

GOSUB TK1d

GOSUB TK1U

rdlw- =1

FOR rd1wt0-=1TO 4
GOSUB TK1U
INBIT rd 1wt1-"1WIRE"
IF rdlwtl~=0

rdlw~=0

END IF
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NEXT

PAUSE .05
RETURN
'=======END READ1W

e BEGIN RDBY TE==————————eeeees
= Reads 1 byte from the 1WIRE bus =

= output: datal —

- uses: rdbt0~, rdbt1- =

1

STACK 2
RDBYTE: FOR rdbt0~=1TO 8
SHIFT datal,1,RIGHT
GOSUB READIW
IF rdlw~ | O THEN
datal = datal OR &H80
END IF
NEXT

RET(_IRH

g WAITS 1 uSEC =
- WRITTEN FDR 8 MHZ CLOCK =

STACK 2
TK1U:
'enable the following for 8 MHZ
cjtmp% = cjtmp%
RETURN
o=t F NP TH (===t == e

'=======BEGIN W1HIGH—==—====
= places "1WIRE" HIGH

MAKEIN "1 WIRE"

RETURN

'=======BEGIN W1LOW T
L p]aces "IW]RE" LOW =
STACK 2
WI1LOW: CLRBIT "IWIRE"
MAKEOUT "1WIRE"
'END
RETURN

===—=—=BEGIN WIMR—r——+
Sends a MASTER RESET on the

1-wire bus. Collects result =

in prsnt- =

Uses: wimrt-, wlmrtl- wlmrt2‘ =

STF\CK 2
WIMR: GOSUB WILOW
PAUSE .580
GOSUB WIHIGH
PAUSE .010
prsnt~=0
FOR wimrt-=1TO 10
INPORT wilmrtl-~,C
TEST wlmrt2-,wlmrtl-,0
IF wimrt2~ =0 THEN
prsnt- = 1
END IF
PAUSE .038

'=======BEGIN WRBYTE

Writes a byte serially on =

the 1wire bus.
input: datal
modifies: datal

uses: wrbtmO-, wrbtm1- =

STACK 2

WRBYTE: FOR wrbtm0-~=1to 8
TEST wrbtm1-,datal,0
IF wrbtm1~ =0 THEM
GOSUB WRITEO

ELSE
GOSUB WRITEI
END IF
SHIFT datal,1,RIGHT
NEXT
RETURN
te===eecEND WRBYTE ==

'=———BEGIN WRITEO e =
= PERFORMS A "WRITE 0" TIME SLOT =

= ON THE 1W!RE BUS

STACK 2

WRITEO: GOSUB W1LOW

PAUSE .066

GOSUB WIHIGH

GOsuB TK1d
RETURN

t=======END WRITEO=

'==——=—BEGIN WRITE]—————————

PERFORMS A "WRITE 1" TIME SLOT =
ON THE 1WIRE BUS =

STACK 2

WRITE1: GOSUB W1LOW

GOSUB TK1d

GOSUB W1HIGH

PAUSE .066
RETURN

'====—END WRITEI

"f111///END 1-WIRE BLOCK//////1//111111111111]]

The user should be aware that it is possible to put more than one One-
Wire device on the bus, but if you do, this code — as | have presented it —
won't work. If you do have a need for multiple devices on the bus, you will
need to rework the code to read the IDs of each device and then talk to each
device by ID number. This is a tedious chore that | gladly assign to the dili-
gent student. If you do get code working for multiple devices on the bus, |
would love to have a copy for my records.

Happy computing! NV

“Encyclopedia of Electronic Circuits’ Vol 7

Encyclopedia of

ELEGTRONIG

& UGS o

by Rudy Graff

Des:gned for quick reference and on-the-job
use, the Encyclopedia of Electronic Circuits,
Volume 7, puts over 1000 state-ofthe-art elec-
tronic and integrated circuit designs at your fin-
gertips. Organized alphabetically by circuit type,
this collection includes designs from industry

! giants such as Advanced Micro Devices,

Motorola, Tele-dyne, General Electric, and even
right here in Nuts & Volls.

h As a paid subscriber to Nuts & Volts,
ok ou'll receive 10% off the list price!!
(See page 88 {%r ordering details and other titles currently available.)

www.ti.com/gadgetorama2002

Find out how you could win over $5,000!!
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Events Calendar

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

Sep-Nov

SEPTEMBER
2002

SEPTEMBER 7

KY - LOUISVILLE - Hamfest.
Greater Louisville Hamfest Assn.,
Inc., 812-294-4905. Email:
wddixl@juno.com Web:
www.thepoint.net/~glha

NY - BALLSTON SPA -
Hamfest. Saratoga County
RACES Assn., Inc., 518-587-
2385. Email: lake@capital.net

PA - BARTONSVILLE - Hamfest.

Monroe County Vo-Tech. Eastern
PA ARA & Pocono AR Klub, 570-
424-2174. Web: www.qsl.net/n3is

SEPTEMBER 8

OH - FINDLAY - Hamfest. 419-
423-3402

COMPUTER SHOWS

ACP Computer Show &
Swapmeet 714-558-8813
jferguson@acpsuperstore.com
WWWw.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, Ml

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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SEPTEMBER 13-14-15

IL - PEORIA - Hamfest. 309-692-
3378. Email: wOuvi@arrl.net
Web: www.w9uvi.org

SEPTEMBER 14

MI - GRAND RAPIDS - Hamfest.
GRARA, 616-458-9029. Email:
hamfest@w8dc.org Web:
www.wBdc.org/swap.htm

SEPTEMBER 15

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/w1lmx/www/s
wapfest.html

NY - BETHPAGE - Hamfest.
LIMARC, 516-520-9311. Web:
www.limarc.org

SEPTEMBER 21

FL - NEW PORT RICHEY -
Hamfest. Suncoast ARC, 727-
848-0353. Email: trobin@
homemail.com

PA - SCHNECKSVILLE -
Hamfest. The Delaware-Lehigh
ARC, Inc., 610-258-9802. Email:
malcolm4@ptd.net
http://www.dlarc.org

SEPTEMBER 21-22

IL - GRAYSLAKE - Radio Expo.
Chicago FM Club, Web:
http://www.chicagofmclub.org

SEPTEMBER 22

CT - NEWTOWN - Hamfest.
Candlewood ARA, 203-438-6782.
Email: wljma@aol.com

OH - BEREA - Hamfest. Hamfest
Assn., of Cleveland, Inc., 216-
999-7388 or 1-800-CLE-FEST.
Email: info@hac.org Web:
www.hac.org

OH - SHARONVILLE - Hamfest.
513-459-1661, k8je@arr.net

SEPTEMBER 28

NJ - LAWRENCEVILLE -
Hamfest. DVRA, 609-882-2240.

Email: abbott0903@aol.com
Web: www.w2zq.com

NY - HORSEHEADS - Hamfest.
ARAST, Inc., 607-738-6857.
Email: info@arast.org Web:
www.arast.org

SEPTEMBER 28-29

VA - VIRGINIA BEACH -
Hamfest. Email:
hamfest@exis.net Web:
www.vahamfest.com

OCTOBER
2002

OCTOBER 5

FL - JACKSONVILLE - Hamfest.
Email: nduf@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/kcOags

IN - BEDFORD - Hamfest. 812-
849-0095. Email: chairman@
hoosierhillshamfest.org Web:
www.hoosierhillshamfest.org
OH - MEDINA - Hamfest. Medina
Hamfest Committee, 330-273-
1519 after 7pm. Email:
n8tzy@m3net.net

OCTOBER 12

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@qsl.net Web:
www.gsl.net/nutmeghamfest
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MI - EAST LANSING - Hamfest.
989-725-1853, email;
ke8dbp@arrl.net

OCTOBER 19

CO - GOLDEN - Hamfest. 303-
985-8692, n0Omgqj@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:
waBold@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:
WBZ2KDG@Bigfoot.com

PA - SELLERSVILLE - Hamfest.
RH Hill ARC, 215-679-5764. Web:
www.rfhill.ampr.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/w7o0em/swaptobe.html

OCTOBER 27

MD - WESTMINSTER - Hamfest.
Email: n3sb@gis.net Web:
www.gis.net/~k3pzn/tailgate.htm
OH - CANTON - Hamfest.
Massillon ARC. Web:
www.gsl.net/w8np

NOVEMBER
2002

NOVEMBER 2-3

GA - LAWRENCEVILLE -
Hamfest. Alford Memaorial Radio
Club, 770-663-4244 x3989.

NOVEMBER 9

OH - GEORGETOWN - Hamfest.
Grant ARC, 937-446-2338. Email:

WDBCTX@juno.com

NOVEMBER 16-17

IN - FORT WAYNE - Hamfest.
ACARTS, 260-484-1314. Web:

www.fortwaynehamfest.com

DECEMBER
2002

DECEMBER 7-8

FL - PALMETTO - Hamfest.
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QUALITY Parts
FAST Shipping

DISCOUNT
Pricing

CALL, WRITE, pay
Free 96 Page

CATALog,

Outside ¢,
eU.s.a.
Send $3.09 DDSta;e

| 30 watt Stereo Ampilifier |

2" Serial Thermal Printer

The Powerbite
personal stereo
amplifier
provides
30 Watts
(15 x2)
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 bookshell or larger speakers
This ergonomically designed desklop amplifi-
er has a trackball-like volume control, tone
control and LED power indicators. Includes
hook-up cable (3.5 stereo to RCA plugs) and
power supply. Attractive retail packaging

Speakers nol included. 1 00

CAT # AMP-30
each

12 for $15.00 each

1

L.b
1
iy '\h‘;’mﬂ a”

Wi

| 115 Vac Dual-Speed

Fasco # 7062-5301
Two-speed
induced draft I
blower for heating _
and cooling
applications. (

Thermally s .
protected, \\\ ﬂ%

baH-bearingf"“‘q}\ Y

shaded-pole <2, h -

motor, e

3000 / 1900 RPM. Rated 115 Vac @ 0.95
Amps. 5 MFD/ 370 Vac capacitor. Steel blow-
er housing and wheel, 9.75" x 8.75" x 3" with
3.75" x 275" exhaust port. Overall width,
including motor, 7.5." Four mounting flanges
on 275" x10.25" centers. 12" pigtail leads.

UL, CSA
$ 1 5 each

| 5mm Blue LED Special |

CAT # CF-148
| 222 Watt Power Supply |

Panasonic (Matsushita) # EPT-1014LW2
24 character, 144 dot matrix lharmal _-b )
printer for 2" (50mm) paper. -

FPC flexi-connectar with
20 pin (1.25mm pitch)
connector. Mates with
Molex 52045-2010
connector. Removed in good
condition from new equip-
ment. Includes spec sheet,

CAT # PRNT-4 i
| 5mm Blue LED Special |

High-brighiness blue LED. 1000 MCD.
Water-clear in off state. Special price %J

CAT# LED-86 [g for 51.50 each | ||

$ 75 100 for $1.15 each| ||

each 1000 for 85¢ each | ||
Incredible Price!

Piercing Piezo Mini-Siren

High-brightness blue LED.
1000 MCD. Water-clearin %_ J//
off state. Special price

CAT# LED-86 0707 51.50 each
75 100 for $1.15 each
each 1000 for 95¢ each

All-Weather Flexible

Thin Film 6 Volt Charger

Flexible thin film solar module designed to
charge 6 Volt nickel cadmium, nickel metal
hydride or gel cell packs. Module encapsu-
lated in Tefzel@EV A for weatherproofing.
Flat copper leads extend outside of encapsu-
lation lo facilitate connection. Can be
mounted on curved surfaces. 7.2 Volis @l

100 mA. 11.31" x 3.87" $2
each

CAT # SPL-675

Teapo Model # TP511B- 4 Input: 100- 240 Vac.
Qutputs: Al
5.1VDC @

32A, 12VDC By
@ 6A, -5V0C | ¥ T// lﬂ’
@ 0.3A \*\))d

A2 Vde @ 0.3, S
3.3VDC @ 24A 4
Enclosed, fan-cooled computer
power supply. Push on/off power switch on

12" cord. Has special power hamess in addition
to the common Molex-type power connectors,

IEC power inlet. UL, CSA. 5.9"x 55" x 3.4."
CAT # PS-511

[Case of & for $12.00 each| $1 each

&

| 20 X 1 Large Character LCD |

This piezo siren emits
a piercing 100 db
warble tone that
is uncomfort-
able for anyone
nearby. Only A
23" longx1.7" x1.5", ithasan L 24
adjustable metal mounting bracket and comes
with 6' of wire. Operates on 9-12 Vde
Includes a clip for operation with a 9V battery.
Ideal for auto or home alarms. Large quantity

available. CAT # ES-12
$ 00 10 for $2.50 each
each 100 for $1.50 each

680 uf 40 Vdc Capacitor
Switching Power Grade

Samsung # UC- 20102 -GNARS
Large 5 x 7 dot
characters,

0.46" H x 0.26" W.
Blue characters on

gray background

6.1" x 0.64" viewing area. 7.38" x 1.32" module
size. Includes hook-up sheet. 50
CAT # LCD-76 ach

orRDER TOLL FREE 1-800-826-5432 =

Shop ON-LINE www.allelectronics.com

MAIL ORDERS TO:
ALL ELECTRONICS CORF.
P.O. BOX 567 « VAN NUYS, CA 91408-0567

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.0.D # Shipping and Handling $6.00 forthe 48 Continental United
States - ALL OTHERS including Alaska, Hawail, P.R. and Canada Must Pay Full Shipping *+ Quantities Limited * Prices Subject® change without notice

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

Comell Dubilier #300681M040JE8 ;”_*\\.
Long life, ultra-low ESR capacitor S ‘.J‘

designed for switching power supplies EE
and UPS battery stiffening applications.k |
20% tolerance. 105° C. 1" diameter x 4
1.23" highThree leads for stability and

reverse-proof mounting.
6 5each

CAT # EC-684

100 for 40¢ each
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Email: info@fgcarc.org Web: talentshow.htm -nif/mouse/mouse-e.html
9 g RObGtiC Evel'lts Sep San Francisco Robotics Nov 9 CIRC Auto‘lnumous Sumo
www.fgcarc.org Society Robot Competition
1 °° 1 Robot Games http:/ /www.circ.mtco.com/
http://www.robots.org/ 02smenu.htm
DECEMBER 8 Sep 2 DragonCon Robot Battles Oct 18-20 Critter Crunch Nov 2-3  Olimpiada Robotica
www.scenic-city.com/robot/ http://www.milehicon.org/ hl}p:f,‘iwww‘geolcmes.com_‘-‘
Sep 13-15BotBash contests32.htm#critter Nes o 23_?_|1mplagaé‘g?rogcazoozt{t.
. 5 http://www.botbash.com/ Oct 26-27 Eastern Canadian Robot OV 2 exas ompetition
L S e Hamfe_St' Sep Central Jersey Robot Conflict Games http://www.texasbest.org/
HARC, 317-326-1659. Email: http:/ /robotconflict.com/ http://www.robotgames.ca Dec Penn State Abington
kb9vzl@ cjre901.shtml Oct METU Robot Games Robo-Trailblazers
vzigmsn.com Sep Robotics Society of Southern http://robot.metu.edu.tr/ www.ecsel.psu.edu/-avanza
California Robot Talent Nov All Japan MicroMouse to/robots/contests/
Contest Contest
http://www.dreamdroid.com/ http://www.bekkoame.ne.jp/ ’ °° 3
S - Jan Robot Wars
- - - - http://robotwars.com
Tired of Expensive Inkjet Cartridges? Feb 913 APEC Micromouse Contest
http://www.apec-conf.org/
Feb Atlanta Robot Rally
www.botlanta.org/Rally/
Feb DPRG Fire-Fighting Robot
Contest
= = = - = n http://www.dprg.org/
Refill kits Black (8 oz) Color (4 0oz C, Y, M) # of Refills | Cost/Refill Kit Price Feb Yantriki
Printer (Call for Others Not Listed!) Black | Color | Black | Color | Black | Color Mai Mds;;‘gj:"_“f;‘ é’:;;:‘rs"g;:;‘t‘{ve
HP500 Series, 400, Officejet 300, 350, Fax 7 14 4.71 2.85 3295 3995 Design Contest
HP600 Series, Officejet 500, 570, 600, 610 630, 700 7 14 4.71 3.21 3295 4495 http://dc.cen.uiuc.edu/
HP820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 6.67 3.33 [ 3995 3995 Mok BT aper Rebote
L ’ ' ' » Jopier ' G » 2 2 Construction Contest
HP720C, 722C, 712C, 880C, 890C, 895C, 1120C, 1170C 6 12 6.67 3.75 39.95 44.95 www.spaceandrobotics.org/
HP900C Series, P1000 Series, Officejet G55, G85, G95 6 12 6.67 3.75 39.95 4495 Mar BattleBots
HP2000C Pro Color Printer, 2200, 2500 6 12 6.67 3.75| 3995 4495 sl s
ro Lolor Frinter, ' " » ; Mar Canada First Robotic Games
Canon BJ-10, 200, 210, 240, 250 Apple StyleWriter 1200,1500 14 20 215 2.00 29.95 39.95 http://www.canadafirst.org/
Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series 60 60 0.50 0.67 | 2995 3995 Mar :::bl{:fy Sbh‘l:'“’ F;ot;ot Conflict
. pi//robotcontiict.com
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755 14 8 2.85 1.67 39.95 3995 Mar fndonesian Robol Contast
Epson Stylus Color 400, 600, 800, 850, 1520, Photo 20 17 1.50 2.65 2995 4495 www.eepis-its.edu/irc2002/
Epson Stylus Color 440, 660, 670, 740, 760, 860 20 17 1.50 2.65 29.95 4495 Mar Penn State Abington Fire-
Epson Stylus Color 480, 580, 880 20 17 150 265 | 2995 4495 o e e
Epson Stylus Color 777, €60, C50 (Requires Resetter) NEW 18 18 1.66 2.22 29.95 3995 -avanzato/robots/contests
Lexmark 3200, 5700, Z11, Z12, Z31, Z32, 15 17 2,67 235 | 3995 3995 -
Compaq 1J300, 1J600, 1J700, 1J750, 1800 Xerox XK Series 15 17 2.67 2.65| 3995 4495 R Rt ;g-,,-;,t;;:g;;o i
Lexmark Z42, Z51, 252, 283, Compaq 1J1200, A1000 15 17 2.67 2.65 39.95 4495 Contest
Combination Kits Black dye 4 oz / Color 2 oz each 44.95 & 'I;;,Pﬁ"é'“I'!“";'“Em”""”"fo”‘
Combination Kits Black pigmented 4 oz / Color 2 0z each 49.95 < hup:;.,w\:wzp?ﬁ:g.
Apr Manitoba Robot Games

www.scmb.mb.ca/mrg.html

Save 30 - 60% on New Compatible Cartridges " Inmovations Anmual Tech

Challenge
Quantity Discounts for 3 or 6+ cartridges Mix and match Jcompetijicchchallenge
Apr Micro Air Vehicle
Competition
Printer BLACK Cartridge[COLOR Cartridge b b
(Call for Others Not Listed!) Qty 1/ 3 / 6+ Oty 1/ 3 | 6+ Apr Car(-e's;ie Melion Moliot Races
Canon BJC-6000, 3000, S400, S450, S600, S800, Multipass 755 795/ 676 / 652 | 7.50/ 6.38 | 6.15 TR
Epson Stylus Color 400, 500, 600, 800, 850, 1520, Photo 9.95 / 8.46 / 8.16 13.95/11.86/11.44 ;'wt\:":;esmnlp(ﬁf r-ldn-'r.m’
Epson Stylus Color 440, 660, 670, 740, 760, 860 9.95 / 8.46 / 8.16 | 13.95/11.86/11.44 Apr UC Davis Picnic Day
Epson Stylus Color 750, 900, 980, 1200 10.95/ 9.31 / 898 | 15.95/13.51/13.08 MicroMouse Contest
Epson Stylus Color 480, 580, 880 9.95 / 8.46 | 8.16 | 13.95/11.86/11.44 Apr  Trintty Coilega Fie Fiohting
Epson Stylus Color 777, 870, 875, 1270 Requires Empty Return ! 11.95/10.16/ 9.80 15.95/13.56 / 13.08 \ I-!o_me_.quot Cent_esl_:
Epson Stylus Color C60 NEW 17.95/15.26/14.72 | 18.95/16.11/1554 || | apr DTG RovaCup - oot

http://www.iau.dtu.dk/robo
cup/about_robocup.html

See Us For All Your Ao Miuekge
Printing Needs ! Apr Alcabot

| http://www.depeca.alcala.es/
alcabot/alcabot2002/index

J ’. - = ) Apr FIRST Robotics Competition
w d- x 2 ! | . InkjEt Cartrldges http://www.usfirst.org/
———— - |

. A| SAE Walking Machi

SOUTH * Laser Cartridges B ohaeme
http://www.sae.org/

inkjetsa * Thermal Fax Rolls NEW STUDENTS/walking.htm

» Copier Refills NEW Apr gggg:;‘; EQGG-O'Robotic

. Refi" kits http://www.eecs.cwru.edu/

. s/lego375/egghunt.html|
Mon - Fri 8:30 - 5:30 PDT 11:30 - 8:30 EST * Photo Papers Apr.  Singagore InbenSthool
Micromouse Competition

See us Online or Call for Other Models H lomsapsd SRkl
Apr _!I\_IortHwest Robot Sumo
ournament

= = www.sinerobotics.com/sumo/
www.inkjetsw.com 1-800-447-3469 I
http:/ /www.robotica.dei.u
minho.pt/robotica2001

(480) 668-1069 Fax (480) 668-0959 May  Robothon

www.seattlerobetics.org/robothon
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Classifieds

SATELLITE TV. Complete selection of C
& Ku band equipment, WWW.DAVES
WEBSHOP.COM

- e

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. EzATV. Visit
our web-site for dealers or order on-line at
www.4atv.com

iy -

1.2GHz ATV — 8 channel TRANS-
MITTERS and RECEIVERS. 75mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible, Includes
| /4 wave rubber duck antenna. Standard fre-
quencies are: 1250, 1255, 1260, 1265, 1270,
1275, 1280, 1290 MHz. Custom frequencies
are available. $79Jeach for transmit-
ter. $79/each for receiver. EzATV.
Visit our web-site for dealers or order on-
line at www.4atv.com

.
4 3

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 B channel trans-
mitter or receiver. $179Jea. SPECIAL
PRICE. EzATV.Visit our web-site for dealers

or order on-line at www.4atv.com

ICOM F-11 I16¢ch 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/

LOOP ANTENNA pulls in distant AM
stations with your portable radio. No com-
plicated wiring, easy to use. Simply put your
radio nearby, as shown. Amazing perfor-
mance! Great for AM news, talk, and sports.
$79.95. free USA shipping. Send check or
money order to MTM Scientific, PO Box
522, Clinton, M| 49236, or visit

www.memscientific.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 Ideas, 3215 NW |[3th Streer,
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 Sar).

BATTERIES/
CHARGERS

THE SMART BATTERY CHARGER
for lead acid or gel cell batteries. Can be left
connected to the battery INDEFINITE-
LY, will not overcharge! Standard kit is 12V
@ | amp.This kit is 100% complete. For the
kit order #150-KIT at $59.95. For an assem-
bled and tested unit, order #150-ASY at
$79.95. CA residents add 7.75% sales tax.
Add $6.50 per unit shipping. MC/VISA
accepted. A&A Engineering, 2521 W. La Palma
#K., Anaheim, CA 92801.714-952-21 14, FAX
714-952-3280, www.a-aengineering.com

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.

WANTED: ROCKWELL-Collins HF-80
equipment, 851S-1, 237B-3 log periodic,
Collins literature. Jim Stitzinger 661-259-
2011, 661-259-3830 (fax), jsticz@pacbell.net

Enter the Nuts & Volts/Texas

Instruments design contest.

CB —

SCANNERS

240+ CHANNEL CB/HAM/FRS/COM-
MERCIAL radios: AM/FM/SSB/ICW export/
domestic: RCI, TEKK, Motorola, Uniden,
Cabra, Alinco, Kenwood. Mics, antennas, lin-
ears, meters, mod books, manuals, schemat-
ics, night scopes, and tons more stuff!
Catalog $3. MAXTECH, Box 8086, New
York, NY 10150. 718-547-8244. www.penny
circus.net

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

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 from
$349. Pentium Il Systems $199.
Motherboards with CPU 1,100 MHz $195.
Custom configured systems, modems $15,
multimedia kits, scanners, monitors, cases,
$20, hard drives sizes to |80 Gigabytes. 540
Megabyte $15. VISA/MasterCard. 714-778-
0450. Email cci@surfside.net

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

U.'f. A,

/

VGA TO COMPOSITE (NTSC) VIDEO
CONVERTER — ULT-2000. Handheld
Powered from keyboard with S-video and
RGB ocutputs, too. 3:1 zoom control with
many extras. $99/ea. Matco, Inc.,
Schaumburg, IL, |-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

UsedComputer.com IS your online
used computer equipment marketphce.
Notebooks, desktops, printers, parts, free
classifieds, 100's of dealers, quantity deals,
information. Visit UsedComputer.com today.

MicroPricer.com® SHOWS price
comparisons on new equipment, and
appraisals on used equipment. Visit
MicroPricer.com tcday,

SAVE MONEY, wholesale pricing, cables,
connectars, accessories for computers, net-
works, audio, video, and telecommunications.
www.RogersSystems.com or |-800-366-
0579.

950MHz AMD Duran computer
system, | year warranty only
$349! 40 gigabyte hard drive, 52X CD-
ROM drive, |.44 floppy drive, [28MB
memory, 64MB video, 4 USB, network
card, 56K modem/voice/fax, sound.
speakers, keyboard, mouse, programs,
$349. www.saveware.com, TOLL FREE |-
B77-882-0431.

NEW

MOD-CHIP allows you to play
backup COPY of Sony
PlayStation 2 CDs or DVDs and
PSX CDs! Plugs into PlayStation! Make
copies on your PC! www.saveware.com,
TOLL FREE |-877-882-0431.

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, FO
Box 15003-N, Springhill, FL 34609-0111.
WWW.momnpopsware.com

iLoia .k T L I
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.We buy, sell, and trade. KEY=
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com
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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. We 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.

POCKET TESTBENCH, inexpensive
RS-232 virtual instrument, with oscilloscope,
logic analyzer, counter, and generator modes.
New W5T-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! wwhw.calibration.com
Instrument Repair & Rental Labs, Inc., |-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 63114,314-
423-1770.

HP B8920A|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

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-
1CS. www.tsc-global.com Catalog $3:
PO 23097, Albuquerque, NM 87192,

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 SPECIAL PROJECTS

SECURITY HARDWARE, CON-
SULTING: Numerous building, vehicle, per-

sonal, communications security devices, sys-

tems, technologies, countermeasures.
LONE STAR CONSULTING
INC.

www.lonestartek.net 9|5- 4?4 0334

&
P

2.4GHz WIRELESS transmitter
[receiver kit. ASK-2008-TR. 8 fre-
quencies uP controlled 2.300 to 2.48] 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 visitorder 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, |-800-719-9605,
sales@matco.com or visitlorder on-line at
Wwww.matco.com

AS-1004 WIRELESS 2.4GHz, FCC
approved. 2.4GHz 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
visittorder on-line at www.matco.com

SECURITY DISTRIBUTORS needed
for our complete line of products. See our
product features in the center color spread
on page 45. www.matco.com and
call 1-800-719-9605.

C"'“

40 DAYS and 40 NIGI-ITS
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 visitlorder 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, IL, 1-800-719-9605,
sales@matco.com or visitforder 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 visitjorder
on-line at www.matco.com

SEE THE NEW MATCO PRODUCT
FEATURES AND PRICES in the color
center spread on page 45.

5 AND 5.5” LCD high definition
color monitors wjstereo. 960 x 240
pixels wi/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  $249feach. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
WWW.matco.com

16 CHANNEL MULTIPLEXER
MUX-1600. Display 4, B, 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. Marco, Inc.
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visittorder on-line at
www.matco.com

14" B|/W high resolution SECURI-
TY MONITOR. A standard 12" monitor
is just too small for most applications.
Atcractive 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. Matce, 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 buile-in.
Components purchased separately would
exceed $500. Price slashed to $249each.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
Www.matco.com

mia?jﬂ.;:rﬁ'éﬁﬁﬁ;
BUG DETECTOR

A Handheld Gountar-Surveillance-Meter

HIGHLY SENSITIVE

Datects 2.4 GHe bugs at 40+ feet

$85.00
(+57.00 8&H)
CA rosidents acd
B.25% sales tax 5

Features:

(650} 3638627
(B88) 369-0627
Fax: (650 368-3788

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, B/W
$99. 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: 559 (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

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, I~
800-719-9605, sales@matco.com
or visit/jorder on-line at
www.matco.com
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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

COLOR & B/W board cameras
wicases, 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 |50 feet. High volume sell-
er! $159. Matco, Inc., Schaumburg, IL, |-
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 |2 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 visitforder on-line at
www.matco.com

=

KX-880 AND KX-880-C. WITH SPE-
CIAL sun shield and weatherproofiwater-
proof design with swivel bracket. Standard
3.6 mm lens.Will work with Matco Seanning
Motor. 420 TVL BJ/W, $89/each. Color
350 TVL, $129Jeach. Matco, Inc,
Schaumburg, IL P:1-800-719-9605,
sales@matco.com or visitorder on-line at
WwWw,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
explined, preprogrammed receivers, parts,
low prices, full line satellite.
hetp://www.mpeg2fta.com

MILITARY

SURPLUS
ELECTRONICS

GRAPHITE-HIGH density, slabs, blocks,
plates, pieces. Used for fuel cells, motor
bushings, melting metals, crucibles, rocketry,
science projects, electronics. Big |5 pound
box assorted, only $99 shipped. Jim Sciuto,
Box 128, Methuen, MA 01844 or 603-645-
4772 or see photo at USMintquarters.com

AUDIO — VIDEOD
— LASERS

PRO AUDIO & video gear, all types of
tubes, components, and unusual collectibles
atWWWibibbtek.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: ric@sstelco.com Sync=-A-Link, PO
Box 4, Locust Grove, OK 74352.

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.

PCB PROTOTYPES FOR $26

http://www.olimex.com/pcb

CABLE TV CONVERTERS. Wholesale
pricing, full warranties. Scientific Atlanta 8580
$20, SA 8590 $23, 8600 $25. Jerrold DPV7
$20, BB/CFT $25, CFT 2254 $35. Free
nationwide shipping, 10 lot minimum orders.
Masterpiece 125 channel converters $45
delivered. CODs welcome. Converters,
parts, and accessories. Covers, lenses,
remotes, cords, and data crystals. Call toll
free 877-915-3727.

125 CHANNEL converters: $35. Also
specializing wholesale on raw unmodified
boxes, as low as $5 each. 866-270-5838.

SAVE MONEY, wholesale pricing, cables,

connectors, accessories for computers, net-

works, audio, video, and telecommunications.

www.RogersSystems.com or |-800-366-
579.

CABLE PARTS for all makes and
models, raw boxes at low prices.
Call 1-888-816-0800. No NY
sales. www.chipplace.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, 315-
474-0334.

COMPONENTS

SMT ADAPTERS. Snap-apart PCBs, pin
strips in many patterns. Soic, qfp, tssop, gsop,
sot, and more. Find your solution at
www.beldynsys.com

STEREOSCOPER VR 3D g ator.
918-479-6451, email: rlc@sstelco.com.
Sync-A-Link, PO Box 4, Locust Grove,
OK 74352 USA.

‘CABLE TV

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

CATV. CABLE converters |25 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. |-888-959-5589.

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.

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.

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

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 24GHz wireless 8 channel solu-
tion for your remote applications. FCC
approved. Matco, Inc., Schaumburg, IL 1-800-
719-9605. E-Mail: nsales@matco.com Web
site www.matco.com

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

MICROCON-
TROLLERS

PIC & ATMEL PROGRAMMERS
from $15.95 and $29.95! Visit www.electron
ics123.com for complete details. Amazon
Electronics, Inc. Toll free |-888-549-3749.

PIC, AVR and MSP430
DEVELOPMENT TOOLS
http://www.olimex.com/dev

P“: = PROGRAMMERS, ICD, PROTOTYPE BOARDS FOR 8, 18, 28 and 40
pin ics, AVR - PROGRAMMERS, PROTOTYPE BOARDS FOR B, 20, 28

10 and ATMEGA AvRs, MSP430 - u1aG FLASH EM 0N TOOL
PROGRAMMERS, PROTOTYPE BOARDSFORF1121, F123 Fé13 and F149

PIC PROGRAMMERS: Several different
programmer kits that you can build yourself
all the most popular PIC and Atmel chips.
www.electronickits.com

INEXPENSIVE B8031/51 and 8052
BASIC SBCs & PIC programmers for the
hobbyist/industry. Worldwide shipping.
www.HomeTechFLA.Com

ANTIOQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-034] (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, Darability, 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

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

PUBLICATIONS
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ROBOTICS

ARobot KIT from Arrick Robortics uses
the BASIC Stamp |I. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. hup://www.robotics.com/arobot

ROBOT KITS: Over 30 complete robot
kits from beginner to advanced at
www.electronickits.com

MOTOR CONTROLLERS: PWM 20A
to S50A, 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
PIC-BASED bot controller boards,

OOPic-compatible and 28-pin versions, new
multi-servo controllers,
www.oricomtech.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, 5t.
Louis, MO 63146. info@zagrosrobotics.com
heep:/iwww.zagrosrobotics.com

AFFORDABLE CNC. Servo systems.
Ideal for retrofitters and builders of milling
machines, plasma, waterjet, 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 Geode.
Features graphics, block-lookahead, feed
override, and smooth 3 axis contouring.
Complete systems or components available.
htep:/iwww.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 Caralog $3: PO 23097,

Albuquerque, NM 87192,

BUILD A FUEL CELL Complete
instructions & templates to build fuel cells
and electrolyzer hydrogen source using
common tools and easy-to-obtain materials.
E-book available for immediate download.
www.buildafuelcell.com

TRUE COLOR ORGAN. Seven filters,
adjustable. Mic or line fed. AC or DC light up
your life. Schematic & all info., $21.50. Dan M.
Lawson, PO Box 1249, 239 Vernon St.,
Roseville, CA 95678.

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://sterec-video.home.att.net

WELD ALUMINUM WITH
PROPANE! EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CARCLINA ST, TAY-
LORS, SC 29687. |-800-547-WELD(9353)
FAX B864-244-6349. huep://www.durafix.com

MISCELLANEOUS

ELECTRONICS FOR
SALE

BRITE

g2 LITE

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

L 2 O 2

10945 Reed Hartman Hwy., Suite 112
Cincinnati, Ohio 43242
(513)791-4000 Fax: (513)791-4408
sales(@ briteliteled.com

www.briteliteled.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 PVYC,
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: htpi//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 |. Scarborough
TV, 1422 Old River Road, East Dublin, GA
31027. scarboroughstv@pcnow.net

ZENITH KEYBOARD terminal. 63
keys, DECVT-52 compatible, TTL I/O,RS-232
serial and Centronics parallel ports, compos-
ite video output, built-in modem, unused in
original box with manual and schematics.
$35. 619-449-9040, or order online at
www.CBMart.com.

SELLING DAD'’s repair shop.|n stor-
age 25 years. 1,000s tubes, testing equip-
ment, parts, In original boxes. Radios. Call 5-
9pm EDST. Phone 610-777-431 1,

Electronics Manufacturing
Technology. Inc.

ST ARREan
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Bare PC Boards

'E Design & Layout

Lo Single, Double, & Multi-Layer
PC Board Assembly

“' SMT & Thru-Hole

0 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

-

/

A

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.VWe 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.

RS485/422/23

= Converters
* Repeaters

= Fiber Optics

= Digital 11O

* Multidrop R5232
= Custom Units

= Auto TX Enable

RS232 “Extension Cords™
Up 1o 115.2 Kbps. 4000 1. ++
Large Multidrop Networks
Isolated Units. Smart Units
Remote Relay “Extension Cords™

MISCELLANEOUS

ELECTRONICS
WANTED

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company. 7098
Delair Road, Monroe Twp., Nj 08831. 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.

WANTED: TUBES & sockets. All kinds
and quantities. A/B carbon resistors. Sprague
black beauties/vit Q caps. YWestern Electric
audio equipment & tubes. Contact Charlie
760-955-8279, fax 760-245-4760.
cdliske60@earthlink.net

TUBES WANTED: Fast cash for any
quantity, boxed, large or small. Please send
list. Send SASE for list AG of tubes for sale.
Typetronics, PO Box 8873, Ft. Lauderdale, FL
33310-8873. 954-583-1340, fax 954-583-
0777. Fred Schmidt N4TT.

EDUCATION

MAGICIAN IS available to solve your RF
problem. | will teach you in my laboratory
how to do it. Young engineers and techni-
cians are welcome. SMT prototyping up to
3GHz for customers. Minaret Radio, John
Horvath ph: 909-943-3676. Ask for my
resume.

Call the RS485 Wizards at
(513) 874-4796

RES — R.E.Smith

www.rs485.com

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

2 AXIS SOLAR TRACKER PCB assembly
$73. Add your 12VDC source & drive sys-
tem to track the sun. Info:
http:/imembers.shaw.ca/theanalogguy

TONER CARTRIDGES: Don't throw
out your used printer/copier toner car-
tridges. Get them recharged and save lots of
money. Jumbo refills — better than new —
dark print. From $44.95. Call 1-800-879-
8820.

: - !
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ISA DIGITAL/ANALOG BOARD.
Great for experimenters, designers, and stu-
dents. 27 digital I/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 |0% commission for
every person that you refer to our site.
See complete details at
www.spousewatcher.com
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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 82879

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 beld 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 photao 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
& Volfts 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 full. 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 909-371-8497.

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. \WWe 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. l

10. Ham Gear

20. Batteries/Chargers
30. CB/Scanners

40. Music & Accessories
50. Computer Hardware

130. Antique Electronics
135. Aviation Electronics
140. Publications

145. Robotics

60. Computer Software 148. CNC

70. Computer Equipment Wanted 150. Plans/Kits/Schematics
80. Test Equipment 155

85, Security . Manuals/Schematics Wanted

90. Satellite Equipment 160. Misc. Electronics For Sale
95. Military Surplus Electronics 170. Misc. Electronics Wanted
100. Audio/Video/Lasers 175. Online Services

110. Cable TV .
I 15. Telephone/Fax 190: Education

120. Components 190. Business Opportunities
125. Microcontrollers 200. Repairs/Services

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

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.

Electronics, 4023 North
Bayberry, Wichita, KS 67126.
316-687-2127, FAX 316-687-
3103

GADGETS, GIZMOS, & WIDGETS
TOO: Expertin prototype devices will help
your special project become reality. PCB and
circuit design, debug, testing, fine pitch SMT
prototyping, test fixtures. Complete custom
electronics from weird art projects to for-
mal R&D. Special rates for start-ups and
DIY'ers. On-line portfolio:
http://members.cox.net/sd_tech. Email:
sd_tech@cox.net

LOOKING FOR new projects to build.
We design hardware, firmware, C++ soft-
ware, two-way wireless video, etc. IMRC
Technologies, Inc., 239-455-1411,
htep://www.imrc.net.

www.gatewayelex.com

(Electronically. Speaking. Gateway's Got Itl)

gale

ELECTRONICS, INC

MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
Circle #30 on the Reader Service Card.
F" e e e NN N S e TS I A e

Easy-to-Use Seetron Serial LCDs A

| | Interface a sharp LCD display to your BASIC Stamp® or other micro-
controller project with ease. No-solder wiring harnesses and easy

mounting kits available too. See www.seetron.com today.

e e

* 3.2 x 1.4 in. supertwist LCD a5 —

* 2400/9600 baud serial i el BPI-216N

* Low (=2mA) current draw ) Serial LCD

¢ Popular for use with BASIC Stamps®™ RS

* 3.2 x 2 in. backlit LCD $49

* 1200-9600 baud serial ILM-216L o = ILM-216L

¢ Advanced protocol, 4 switch inputs & —

* EEPROM for configuration settings L 'F; el 'i., _~_. _.'

* Favorite for OEM applications g — ¥oug & |
EEUERL 5O -

3.2 x 1.4 in. graphics LCD %99 Ko ——

2400/9600 baud serial sax-1zoL [ PaltiFle B
Font and 15 sereens in EEPROM & SEEES JSI’TWE
Easily draw points, lines, screens

i

|

| +3x2in. supertwist LCD $119 ===a=TRM-4 25 se=nas
# *

|« 1200-9600 baud serial ThiM42L :;%kmm Lf:?tut.

¢ ESD-protected, 4x4 keypad input
 Store up to 95 screens in EEPROM

Scott Edwards Electronics, Inc.

1939 S. Frontage Rd. #F, Sierra Vista, AZ 85635
phone 520-459-4802 » fax 520-459-0623
www.seetron.com = sales @ seetron.com

More displays available,
including bright YFDs.
See www.seetron.com
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Advertiser INDEX

Abacom Technologies ..
ActiveWire, Inc. ...........

All Electronics Corp EISCHG MAVID . onsessnesnannns .33 Intronics, Inc. .
Alltronics ....... T Electronic Design Specialists...... .57 LabJack......
Andromeda Research Electronix Corp. ceeemnenneneenns 14, 88 Lemos International
Autotime Corp. Electronix Express e PO 8 45 Linear Systems ....
.\ — Emerging Technologies, LLC ............44  Lynxmotion, Inc. ...
Barrett Instruments EMAC, Inc: ... g ..56 M2L Electronics ....
Basic Micra, Inc.... ExpressPCB ... Matco, Inc. ..........
Blue Bell Design, Inc Fair Radio Sales . Meredith Instruments ..
C & S Sales, Inc. ........ Flashcut CNC...

Carl’s Electronics, Inc. ...... :
90-91

Circuit Specialists, Inc Gateway Electronics. Inc. ....... Mouser Electronics. ...

Cleveland Institute of Electronics .......87  Halled Specialties Co. ..... Mr. NiCd

Conitec DataSystems......... ......41  Hangtown Remote Video .......... Net Media... Ttk

Corporate Systems Center ................2  H.T. Orr Computer Supplies ..........56 Parallax, Inc. .........c.cc.c..

Cunard Associates ................c...........56  HVW Techonolgies, Inc. ...................43  PAIA Electronics

DesignNotes.com... Y B8 Industiolngic, TG e imsimmiesnnned:  PEB123 .......
AMATEUR RAD'O & TV Unicorn Electronics . .36

Alltronics
Gateway Electronics, Inc.

Ramsey Electronics, Inc. ......
SGC
The RF Connection..

ASSEMBLY SERVICES
BATTERIES/CHARGERS

Cunard AssoCiates ... iimiessmsinans 56
[ T T o U .
MENIC e BT
TNR Technical, Inc.......coiniiindiniun. 4

BUSINESS
OPPORTUNITIES

BUYING ELECTRONIC
SURPLUS

Earth Computer Technologies. .....
Rogers Systems Specialist .....

CABLE TV
CB/SCANNERS
CCD CAMERAS/VIDEO

Autotime COrp. .ooovvveiiicrieicvieiriieiieenernnnn. 88
Circuit Specialists, InC. .......c.ccenies ..90-91
Hangtown Remote Video ..............cccee. 43
MatCO, INC. «vreeresrensnmsamsrerararsenses .45
Polaris Industries o 19
Ramsey Electronics, INC. .....coccviiiinicnirecnn 35
Resources Un-Ltd wrasswassanS

CIRCUIT BOARDS

Cunard ASSOCIAtES .........ovvverrssiinisesassinssine D6
ExpressPCB
PEB1a8" iviniainins
PCBexpress ........

Pulsar, Inc. ............
R4 Systems, Inc. ...

V & V Machinery & Equipment, Inc
COMPONENTS
Electronix Express ... .45

Linear Systems ...... .
PCBexpress
Pulsar, Inc. ...
superbrightleds.com ...
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GROUNDING FOR BOATS

AND RVs

By Gordon West

Okay all you hamsters, time to go out on the water ...
You’ll be very surprised how powerful the signal can be!

kay all you hamsters, time to go out on the water and get
some fresh air from your ham radio station. But bring along
your worldwide high-frequency equipment. You will be very
surprised how powerful your signal may be.

Aboard boats, a high-frequency ham radio station may use simple
mobile whip antennas, or a non-resonant long wire pulled up to the top
of a sailboat mast. Both of these antenna systems require a good
ground, and many of the same marine grounding principles also apply
to portable operation in an RV, or out in your backyard.

High-frequency mobile whip antennas are electrically one-quarter
wavelength long. They work well on a boat without any manual or auto-
matic antenna tuner if properly installed. The quarter-wave mobile
antenna is only effective and resonant when mounted on top of a stain-
less steel horizontal boat rail, or mounted to the side of an aluminum
skiff. The quarter wavelength mobile whip antenna will only achieve a
proper impedance match when mounted directly to the metal below. In
other words, it just won't work at all if you take the mobile whip anten-
na, mount it to the side of a fiberglass cabin, and then run some heavy
copper wire down to sea water or the metallic hull below. While it has a
good low-resistance ground, the ground is too far away for the whip to
work directly off of a 50-ohm coax cable without a manual or automat-
ic antenna tuner.

When thinking of mounting a mobile, quarter-wavelength, high-fre-
quency whip antenna on a boat, always choose a mobile mounting
bracket that puts the antenna directly at rail level. The antenna will only
resonate near a 50-ohm match if the metal it is mounted to goes off to
each side at either 90 degrees out or sloping down 45 degrees. The hor-
izontal ground plane must directly couple to the base of the mobile whip
in a marine installation.

And the same thing for an RV installation — the quarter-wavelength
whip will only drop into resonance if it is mounted directly over some

horizontal metal. Many times,
I RVers will use the aluminum lad-
der at the rear of the coach as a
good ground plane — while
there's more vertical structure
than horizontal, most mobile
whip antennas will perform well if
( mounted at the tip top of the lad-
i | der. However, mounting the
[ mobile, high-frequency whip
antenna halfway down the ladder
will lead to no-tune-up conditions
because the RV bounces back a
lot of the radiated energy right
next to the whip.

Same thing with a pick-up
truck installation | worked on the
other day — the whip was profes-
sionally mounted on an L-brack-
et, just behind the cab of the pick-
up, two feet below the pick-up
truck roof. The performance was

A capacity hat will increase your
whip performance by reducing
the number of needed coil turns
to achieve resonance.

Poor location for the whip. Best location for the whip.

terrible, the SWR sky high, and no matter what band we tried to tap into,
our MFJ SWR analyzer indicated almost no dip in resonance. Yet our
ground was excellent — all the metal of the pick-up truck bed.

As you can see by the photos, we moved the high-frequency anten-
na feedpoint to the rear left rail of the pick-up, and the antenna imme-
diately popped into resonance on each and every band. And wowzers,
what a signall All of the metal directly below the base of the quarter-
wavelength whip gave us outstanding performance.

Some marine installations may allow the set-up of a long-wire anten-
na. This could be a sailboat where wire is run from the stern up to near
the masthead with a pulley. In permanent installations, sailboat opera-

| tors will insulate their backstay with two professional marine insulators,

and attach their single wire to the insulated portion of the stainless steel
stay. On power boats, some mariners may wire up a bamboo pole by

Poor ground on the left, seawater ground on the right.
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Grounding for Boats and RVs

The stainless steel whip bracket for RV and
maritime mobile installations.

simply wrapping the pole with #14 gauge wire, or they may use a white
fiberglass non-resonant whip antenna, manufactured by Shakespeare
Electronics. This whip is not particularly resonant at any frequency, and
must be driven with an automatic antenna tuner. Same thing with the
sailboat backstay or long-wire antenna system — an automatic antenna
tuner mounts at the antenna feedpoint back aft, and electronically
selects various amounts of capacitance and inductance in order to deliv-
er as much transmitter power into the actual antenna wire.

We can measure the amount of antenna RF current with a

better than just the ground radials, so there was a period of 15 years of
copper screen going into new-boat hulls as the vessels were getting the
interior hull fiberglassed. This would create additional potential for a
capacitive ground.

About 10 years ago, there were two manufacturers of "magic"
ground plates — a porous bronze grounding plate that would be mount-
ed on the outside of the hull, with two gold-plated bolts to tie the inter-
nal tuner into this grounding system. These ground plates were consid-
ered a breakthrough in getting a jump of RF current when the techni-
cian switched from the internal ground quarter-wave radials over to the
massive ground plate in connection to the sea water.

Many of these ground plates carried literature that supported their
size and were 20 to 50 times greater than their physical characteristics
because of the porosity of the area within the inside of the plate.
However, one ham operator doubted these claims, and made compari-
son studies of current passing through sea water from the small ground
plate and a huge metal slab, and the current passing through the sea
water from the huge metal slab was much greater than the small
amount of current pulling through the ground plate.

Until recently, most manufacturers of marine SSB high-frequency
equipment all had statements in their installation manual about a mini-
mum of 100 square feet of counterpoise required for the system to work
well. Few installers really knew where the 100 square foot requirement
came from, but it allowed them to show this "requirement" to the cus-
tomer and spend two or three days down in the hull, laying out copper
foil, meeting these requirements. Good money for the technician wig-
gling around inside a boat, laying down copper strips.

But the best signals | could hear from boats thousands of miles

relatively inexpensive RV current meter from MFJ Electronics,
Model #854. The MFJ radio frequency antenna current indicator
has a snap-on pick-up assembly at the top of the device, and it
inductively measures the amount of current going into the active
part of the antenna system.

The automatic antenna coupler must see the equivalent of a
one-quarter wavelength counterpoise in order to generate any
meaningful antenna current along the long wire or insulated
stay. The greater the counterpoise, the greater the amount of
current on the antenna line and the increased signal strength
noted by the distant skywave station.

"In aircraft, we ground the tailmounted coupler to the alu-
minum aircraft skin, and the long wire extends between the ver-
tical stabilizer and out to the wing tips or to an insulated con-
nection just aft of the cock-
pit," explains a ham opera-
tor whose signal is potent
as he flies from Texas to
South America servicing
missionaries.

"One time | lost the con-
nection from the ground lug on the
automatic antenna tuner; and while
everything looked normal up here
in the cockpit, everyone com-
plained about how poor my signal
was. Once | found the bad connec-
tion, | was instantly strong again on
the air."

Aboard boats, an original con-
cept of grounding the automatic
tuner was to fashion a minimum of
two one-quarter wavelength radials
per band, and run them in the bilge
area — that's the area below the
water line, inside the hull, in and
around all of the tanks onboard.
Some marine electronic techni-
cians figured that more ground was

Just a few inches in the
seawater was all we
needed to get a solid ground.
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RV mounting of the quarter-
wave whip on top of roof rack.

Maritime and vehicle mobile coax
connections need to be waterproofed
with Coax Seal™.

away were always those with ground plates contacting the sea water.
Their skywave and groundwave signals were dramatically stronger than
other boats with similar power equipment, but using copper foil inside
the hull as a counterpoise.

In a series of tests, | decided to find out exactly how much contact
to the sea water must a copper conductor have before antenna current
couldn't be raised substantially. And what | found out shocked the
marine electronics industry — attaching copper foil, 3-mil, 3-inch-wide,
to a ground plate, and just dipping the ground plate in the sea water,
and antenna current instantly jumped up, and then letting the foil sink
further into the sea water, and the current remained almost unchanged.
Just making that single point contact with the sea water did the trick!

Next, | substituted the expensive porous bronze ground plate with a
simple underwater bronze through-hull, and guess what? The sub-
merged through-hull was just as effective as the very expensive ground
plate. This means a boat owner who has the hull made of fiberglass
needs only to locate a bronze underwater through-hull, and make an
attachment to the neck of that through-hull to develop a powerful sea
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water ground connec-
tion. If there are one

or two additional !
through-hulls nearby,

these, too, would be ai
picked up with the | -

hose clamp to the 3-

mil, 3-inch-wide cop-

per foil to back up the

first ground. Even ™
though each bronze
through-hull probably
has the flange exter-
nal to the hull paint-
ed, the inside portion
of the through-hull
valve or water intake
makes excellent con-
tact to the sea water,
And other shipboard
metallic objects that
contact the sea water
might be a rudder
post, prop shaft with
a wiper brush, or a
nearby bronze intake
to the engine cooling
system.

For temporary
grounding to an auto-
matic antenna tuner, copper foil itself may be lowered into the sea water;
and as soon as you have about 12 inches below the surface of the water,
antenna current in the long wire pretty well maxes out. In fact, go ahead
and lower another 20 feet of foil into the sea water, and see how little the
antenna current will change. This again validates that just a small
amount of surface area contacting sea water provides an excellent high-
frequency ground counterpoise to an automatic or manual antenna
tuner.

In recreational vehicles, metal-skinned vehicles may offer an excel-
lent ground plane. In fiberglass vehicles, the tuner must be grounded to
the metal chassis with copper foil.

And what are you going to ground to when the tuner is up in your
condo or apartment attic for that hidden antenna system? If the side of
your dwelling is stucco, ground to the massive chicken-wire screen that
is easily accessible on the inside wall of the attic. Talk about a terrific
ground counterpoise!

In fresh water, you will need to experiment to see how much foil you
need to let out to achieve a good rise in antenna current. Depending on
the lake or river mineral content, you may need as much as 5 to 10
times the amount of copper foil in the water to achieve a reasonable
ground plane. In a river, just stream the foil out. In a lake, drop the foil
down as deep as you can.

If you don't own one of those MFJ antenna current meters, get a
new flourescent tube, and watch the tube glow at night for a good,
healthy, 100-watt signal. | have found that holding one end of the tube
and slowly pulling it away from the antenna wire on a constant CW car-
rier will lead to about three feet of separation as the tube still glows. If
the tube immediately goes out after you move it away by just an inch or
so from the long wire, you don't have much antenna current for a 100-
watt radio. Three feet away and still glowing at the base of the tube near
your hand is a good sign. Do this only for brief periods so as to not
exceed RF safety guidelines.

So have fun out on the water on high frequency. Forget about that
100 square feet of ground plane that you read about in the marine SSB
antenna tuner installation manuals. If you're out on the ocean, you are
sitting on a salt water ground plane that is just as effective as if the
ocean were a thin sheet of copper foil. No wonder maritime mobiles
have such strong signals! NV

Trunk lid ground for this big coil whip.
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Two Step Tuning
Step One: Pick up microphone.
Step Two: Transmit.

(Please note: HF Tuning doesn’t get much easier than this.)
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HF Automatic Antenna Couplers
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Avoiding PIC-falls

By John Patrick

If you haven't used the PIC processor yet, make sure you read this before starting, as it is sure
to cut some head-scratching time from the development process. If you are an experienced
PIC developer, this article may help you stop from making certain blunders again.

icrochip's PIC line of microcontrollers is a popular choice

for embedded design both in the professional arena, as

well as the home hobbyist. However, most embedded

developers would agree that the PIC is not the most intu-
itive processor to pick up from ground zero. Its RISC architecture, page
and bank bits, and additional hardware components can cause devel-
opers — even seasoned PIC experts — to get caught by one of the PIC's
dreaded "gotchas." If you haven't used the PIC processor yet, make sure
you read this before starting, as it is sure to cut some head-scratching
time from the development process. If you are an experienced PIC
developer, this article may help you stop from making these blunders
again.

Therefore, it is with much hope, however futile, that this article will
help you to improve your hardware design and software development. |
can't say that I've experienced every gotcha listed here, or have run into
every problem, but these are the ones that seem to rear their ugly head
more often than not.

The gotchas can be categorized into three different sections: hard-
ware, software, and device programming. This last one may sound a bit
weird, but bear with me, as you'll soon understand what | mean by this.

Why PIC?

But first, why choose the PIC? The PIC microcontroller has earned
its popularity due to several key features. Foremost is the broad range
of varieties that it comes in. From eight-pin DIP and SOIC to 44-pin
PLCC and TQFP, there's almost any size that can fit your physical limi-
tations. They also come with many different peripherals, including
U(S)ART, 12C™, and SPI™ communication interfaces, timers, analog-to-
digital (A/D) converters, internal oscillators, brown-out resets — the list
is almost endless.

Another key reason is that Microchip has realized that tools sell
micros and give away their MPLAB development IDE for free, complete
with modules such as the MPASM assembler and the MPSIM software
simulator. This last component allows a software developer to test pro-
gram flow and execution before putting it to real hardware. Now, it does
currently have its limitations in its simulation capability, especially when
interfacing with some of the on-chip peripherals, but an engineer can
work around those with minimal intrusion. Even with the limitations,
MPSIM can greatly reduce your hardware/software integration time.

One of the few PIC attributes that many people have problems with
is its reduced instruction-set computer (RISC) architecture. The 12-bit
core versions (each RISC instruction is 12-bits wide) contain only 33
opcodes, each containing the data needed for that operation; no opcode
compiles to more than one 12-bit word. This is a paltry number when
compared to CISC-rich instruction sets such as the 8051 family. Even
the larger 14-bit cores only contain 35 instruction words. For people
who've programmed extensively on CISC micros like the 8051 and
68HC11, this smaller opcode list can take some getting used to.
However, one benefit of this is that every opcode takes one instruction
cycle to execute, except for opcodes that modify the program counter,
which take two. This makes program execution time very easy to com-
pute, and delay cycles very easy to create.
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Hardware PIC-falls

Missing RA3 Pull-up: One of the most common mistakes is for-
getting that pin RA3 is an open-drain pin, and that it requires a pull-up
resistor to act as an input. This problem surfaces itself several times a
year on the online discussion groups (see Online References).

Uncovered UV-erasable Window: When using a UV-erasable ver-
sion for development, remember to cover the window during testing.
Stray light falling on the die can cause RAM locations to zero-out auto-
matically. If you don't properly initialize your registers — especially the
STATUS register — this can cause your software to behave correctly in
a windowed part, and not in an unwindowed one-time programmable
(OTP) unit.

Unused Pins as Floating Inputs: When you have unused /O
pins, make certain that you don't leave them as floating inputs. Pins
default to inputs to prevent line contention when powering up, so failure
to pull them either low or high via a resistor (10k ohms is appropriate)
can result in the inputs floating, which will cause the PIC to draw excess
current due to the I/O FETS being in an indeterminate state. Another
solution is to declare them as outputs and set them high or low. My prac-
tice is to use a pull-up or down resistor especially when prototyping, as
it gives a PCB location where a wire or other connection can later be
connected. When declared as an output, the unused pin can give status
signals. In this case, if you've already designed in a pull-down resistor,
you can simply measure the voltage on the pin, and still give a wiring
point if that pin needs to be converted into an input at a later date in the
prototyping stage.

Software PIC-falls

Read/Modify/Write Problem: The PIC processor uses a
read/modify/write (RMW) method of I/O. This means that if you wish to
modify an 1/O port, a read of that port is done first; that state is modi-
fied and then written to the 1/O port. This "feature" seems to bite every
PIC software developer. An example of this follows: You set Port B as all
outputs and write OxFF to the port. Next, you need to read pin B5, so
you turn it into an input. Before you read the pin, you decide to clear bit
B7 (BCF PORTB,7) and set pin B5 to an output. However, before the
BCF instruction, pin B5 goes low. When you switch B5 back to an out-
put, the state of the pin is not high (as it was originally), but low, since
the BCF command did a read of Port B prior to setting it as an output.

END Command Isn't Halt: This is a common mistake, one that
everyone who has started with the PIC and MPASM has made. You write
your code, put an END command at the end, then wonder why the code
seems to be running in circles. The END in MPASM is simply a com-
mand to tell the assembler to stop parsing, not to halt execution. Once
your program hits the end of your code, the processor continues to

| parse the (unprogrammed) opcodes, "falls off" the program area, and

wraps from the last instruction word to the first. If you wish your pro-
gram to reach a certain point and stop, put a GOTO $ command, which
causes program execution to branch to itself — an infinite loop.
Incorrect Program Page Bits and Incorrect RAM Bank Bits:
The PIC processor uses the Harvard architecture where data and code
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space is accessed on separate busses, as opposed to the von Neumann
architecture where data and code reside on the same bus. As such, you
can have an instruction at address 0x23 in code space and data in 0x23
in data space. But due to the 12- or 14-bit words, not all addresses (both
data and code) are available for all operations. In order to get around
this, the PIC uses paging bits for code space and bank bits for RAM
locations. This means that a RAM address to 0x70 and 0xFO will result
in the same opcode on a 12-bit core, and the correct bank bit must be
set to access the correct data. This "feature” is one of the most common
plagues on PIC assembly programmers, and many different approach-
es can be used to help avoid this problem, from macros to always
declaring bank/page bits during any operation that would require them.
The best advice | have is for you to always pay special attention to your
bank and page bits, and be sure to look for problems with them when
debugging.

Forgetting TRIS: On the PIC, the tri-state register (TRIS) for each
port sets each pin as either an input or an output (a one in the TRIS reg-
ister indicates an input, while a zero indicates an output). Failure to set
the TRIS value to the proper state can generate contention problems
(an input set as an output) or floating inputs (an output set as an input,
see below). Both of these can cause problems that can be difficult to
track down and, in the instance of the PIC trying to drive an output
against the wrong rail, possible hardware failure. On the older devices,
the TRIS command was used to access the TRIS register; however,
newer devices have done away with the TRIS command and allow you
to simply perform a MOVWF to the correct register. This also allows the
program to look at the current TRIS state, something that was not pos-
sible before. If you are porting a program from an older PIC to a newer
one, make sure that you remove the TRIS command and replace it
accordingly.

A/D Pins Default to Analog: Many of the PIC lines contain ana-
log-to-digital (A/D) capability, which is multiplexed onto several general-
purpose I/O lines. Often you don't need to use the A/D ability and just
need the digital input. When doing this, remember that it takes more
than just setting the tri-state register to input: ADCONO controls whether
or not the pins are analog or digital, and it defaults to analog.

Comparitor Pins Default to Analog: Much like the A/D problem
above, PICs that have comparitors on their multi-function I/O pins
default to the comparitor, not digital I/O. The proper register to modify
for this is CMCON.

Missing or Incorrect .INC File: Quite a few PIC (and MPLAB) neo-
phytes do not properly use the include file for their processor, and
instead redefine the special file registers each time they write a program.
While this is foremost a waste of time, a mistyped EQU line can cause
havoc with the code; defining a RAM location incorrectly can make the
code look proper, but assemble incorrectly. As such, ensuring that
you've used the proper .INC file cannot only save you time, but lessen
your errors.

This is also important when porting code from one PIC processor to
a different PIC. Failing to change the include file can cause problems,
especially if you're changing between the 12- and 14-bit families.

Subroutine Doesn't Start in First 256 Words of Page: On the
12-bit core PICs, care must be taken as to where your subroutine starts.
The CALL instruction only stores the lower eight-bits of the address of
the subroutine, and clears bit 8 of the program counter while fetching
bits 9 and 10 from the page bits in status. Since bit 8 is cleared, the sub-
routine must start within the first 256 words of the page. If a subroutine
started at address 0x0280, a call to this subroutine would result in the
program counter being set to 0x002A. On the 14-bit cores, this is not a
problem as the CALL instruction stores bits 10-0 within the instruction.

Ignoring Calibration Word: Some of the PIC line, most notably
the 12C series, can run off of an internal RC oscillator. In order to run
with a fairly reliable clock and handle manufacturing tolerances with the
internal network, each of these devices contain as their last program
word the calibration data needed for that part. It is up to the program-
mer, however, to put that data into the OSCCAL register. Quite often, the
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takes.

Improper Save/Restore of Registers at Interrupt: The PIC
processor has a limited call stack that's only used for the program
counter, even when an interrupt has occurred. As such, you must save
and restore your registers properly, especially STATUS and W, or pro-
gram flow may not resume correctly after the interrupt has been han-
dled. Microchip recommends the following code to save and restore W
and STATUS:

MOVWF W_TEMP ; Copy W to W_TEMP register

SWAPF STATUS,W ; Swap status to be saved into
W

BCF  STATUS,RPO ; Change to bank zero

MOVWF S_TEMP ; Save status to bank zero

; S_TEMP

‘; Interrupt Service Routine goes here.
' SWAPF'S_TEMP,W
MOVWF STATUS
SWAPFW_TEMP,F
SWAPFW_TEMPW

; Swap S_TEMP into W

; Move W into STATUS register
; Swap W_TEMP

; Swap W_TEMP into W

The use of the SWAPF instructions may seem odd, but it prevents
accidental modification of the STATUS register that might result when a
MOVF instruction is used.

Changing Prescalar Assignment: Each PIC has a single variable
prescalar that can be assigned to either the TMRO timer or the watch-
dog timer. This prescalar assignment can be changed at will, however,
Microchip warns programmers that if care is not taken, changing
prescalar assignment can result in a watchdog reset. Microchip recom-
mends the following code to switch from TMRO to watchdog:

BCF STATUS, RPO ; Set to bank 0

CLRF TMRO ; Clear TMRO and prescaler
BSF STATUS, RPO ; Set to bank 1

CLRWDT ; Clear WDT

MOVLW b'xxxx 1xxx' ; Set new prescaler value and WDT
MOVWF OPTION_REG ; Write OPTION

BCF STATUS, RPO : Set to bank 0

To switch the prescalar
Microchip recommends:

from the watchdog timer to TMRO,

CLRWDT ; Clear WDT and prescaler
BSF STATUS, RPO ; Set to bank 1

MOVLW b'xxxx0xxx' ; Set new prescale value and TMRO
MOVWF OPTION_REG ; Write OPTION

BCF STATUS, RPO ; Set to bank 0

Disabling the Global Interrupts: On some of the older PIC
devices, when you want to disable global interrupts, simply clearing the
GIE bit in INTCON may not work. If an interrupt occurs right when the
BCF INTCON.GIE command was being executed, the GIE bit could
result in being set after the interrupt service routine has completed. In
order to get around this, Microchip has recommended the following
code, which will continually attempt to clear the bit until successful:

BCF INTCON,GIE
BTFSC INTCON,GIE
GOTO $2

According to my research, all of the newer, flash-based processors
have this fixed. Using this on a newer PIC might be a good idea in the
event of porting the code to an older processor, but that is up to the indi-
vidual developer.

Table Reads Across Boundaries: One of the things you can do with
the 12- and 14-bit PIC cores is table reads by using a call followed by a
computed GOTO. However, due to the fact that the ADDWF PCL can only

developer of the software forgets to use this calibration data. A simple : affect the bottom eight bits of the program counter (no carry happens),
MOVWF OSCCAL before your code changes the W register is all it | you can only do a computed jump within the same 256-byte page. As
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such, you need to ensure that your table does not extend beyond a 256-
byte boundary. If this happens, you can relocate your code to bring it into
the same 256-byte page, or if this is impossible or you need more than a
255-byte table, you'll have to use one of the extended table read algo-
rithms available (see the Online References section).

Over- and Under-running the Stack: The PIC processor differs
from many of the other small microcontrollers in the fact that it does not
use RAM locations for the program counter stack during a call, but
instead uses a limited-size hardware stack. On the 12-bit cores, this is a
two-level stack, while it is eight levels on the 14-bit core. Care must be
taken to ensure that your worst-case call stack (including interrupts)
does not exceed this number. When a program counter value is pushed
on an already-full stack, the bottom value is simply discarded. When a
program counter value is popped from the stack of a 12-bit core, the
hardware simply leaves this bottom value there, in effect duplicating the
address. This will cause a RETLW instruction to repeatedly return to the
same location it returned to before and cause an infinite loop. Similarly,
a RETLW without a preceding CALL will also cause an infinite loop. On
a 14-bit core, however, the eight level stack acts as a circular buffer,
such that the ninth consecutive RETURN or RETLW instruction will
result in the top-most address stored on the stack to be placed into the
program counter.

Bit-Test-and-Skip Instruction Before a Multi-Instruction
Macro: Two of the most heavily used (and somewhat abused) PIC
instructions are the BTFSC (Bit Test File and Skip on Clear) and BTFSS
(Bit Test File and Skip on Set) instructions. These are used to skip the
next instruction based on a bit being set or clear.

BTFSC STATUS,Z

; If zero jump to IS_ZERO

GOTO IS_ZERO

; Else continue to NOT_ZERO
NOT_ZERO

GOTO CONT
IS_ZERO
CONT

In the above snippet, the STATUS file is tested to see if the zero (Z)
flag is clear. If the bit is clear, the code skips the goto instruction and
goes to the NOT_ZERO label. If the bit is set, however, the goto instruc-
tion is executed, and the PIC jumps to the IS_ZERO label. This is fairly
straightforward, until you get the following code:

_BANKO macro
BCF STATUS,5
BCF  STATUS,6
endm

BTFSC FIELD,7
_BANKO
: Mess with RAM

The intent of the BTFSC section of code is to set the bank bits to
access RAM bank 0 if bit 7 of FIELD is clear, and leave them alone if
set. Unfortunately, the BTFSC and BTFSS instructions are meant to
skip only one instruction. At first glance, the above instructions look
fine. However, the assembler expanded the macro to:

BTFSC FIELD,7
BCF STATUS,5
BCF STATUS,6
; Mess with RAM

Notice that the BCF STATUS,6 instruction is run even when bit 7 is
clear, which may cause a serious problem. As such, care must be taken
to prevent the skip instructions from preceding a multi-instruction macro.

Device Programming PIC-falls

Code-Protecting UV-Erasable Parts: This is an expensive mis-
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take that many people make, though thankfully only once. If you pro-
gram a UV-erasable (windowed) PIC with the code-protect bits on, you
have just made your windowed PIC an expensive OTP part, as UV-eras-
ing the PIC does not undo the code-protect. It happens to the best of us,
just swallow your pride and buy a new windowed part and don't code
protect it, or buy one of the new flash varieties, which don't suffer from
this.

Wrong Oscillator Selection: Irregular and unstable operation can
sometimes be explained by having the wrong oscillator declared in your
configuration word. Ensure that you use the correct arguments on the
_ CONFIG assembler instruction.

Watchdog Accidentally On: Does your processor seem to reset
every 18 ms or so? Or perhaps it seems to only be doing the first part
of the program over and over? If so, you probably left the watchdog on
in the configuration word, as it is enabled by default in the configuration
word. Either disable the watchdog (__ CONFIG instruction), or properly
use the watchdog in your program.

Incorrect PicStart Plus Power Supply: There have been several
reports of people damaging their flash-based PICs when using the
PicStart Plus programming system with a "wall-wart" power supply with
a higher voltage than the one supplied with the system. It seems that if
too high of a voltage is supplied to the programmer, a Vpp that is dam-
aging to the device will be present. As such, use only the supplied power
cube or an identical one.

Online References

There are several useful online references for PIC designers to check
out from time to time. Microchip has a set of web-based forums avail-
able on their website (http://www.microchip.com/1010/fags/) that
cover PIC processors, their development tools (including MPLAB and
MPASM), their line of memory devices, and others. A decent amount of
message traffic can happen over a week, so | make it a point to check
them out at least twice a week. The main benefit of the Microchip
boards is that several Microchip engineers respond to questions posted
here, and many experienced engineers also answer your questions.

If you want loads of PIC information (sprinkled liberally with EE-
related topics, as well as off-topic discussions), nothing comes close to
the PIClist (http://www.piclist.com). If you feel that your email in-box is
too empty, the PIClist will solve your worries with over 500 messages a
week! Don't let this email barrage overwhelm you; when you sign up,
you can have it filtered by subject tags, as well as receive just a daily
digest. Also available on the website is a large amount of source-code to
help you figure out those "can it be done?" questions. But the best part
of the PIClist has to be the searchable archives, making available the
entire PIClist message history, If it's PIC-related, bets are that you'll find
it here.

Conclusion

If you're like many other PIC developers, you've been "got" by one
or more of these "gotchas" and can relate to the antagonizing that they
can present. Odds are, however, that you have yet to experience all of
them. If you're new to the PIC microcontroller, then this article may save
some time learning this processor. Either way, it is my hope that this list
can help you succeed in your next PIC-based project. NV
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Questions & Answers

QUESTIONS

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 plastic pipe.

| would like to avoid twist-

ing and breaking my plastic pipe.
It cost big $$$ to pull and replace
a broken pipe.
Stuart Wahlberg
9021 Blythe, CA
| currently have in place a
DC/DC power regulator circuit to
generate a 3.3V DC signal from
a 5V DC power supply.
| am looking for an IC for
overvoltage protection on the 5V
input supply for protection up to

This is a READER TO READER
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. All
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

e Include the question number
that appears directly below the
question you are respanding to.

o 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.

e 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.

o The question number and a short
summary of the original question

will be printed above the answer.

¢ Unanswered questions from a
past issue may still be responded
to.

e« 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.

o Selected questions will be print-
ed one time on a space available
basis.

e Questions may be subject to
editing.

Helpful Hints

o 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).

o 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.

12-16V.
sisting of a zener diode/SCR with
a fuse on the input, however, it
seems that there must be some-
thing ready in an IC. Do you
have any other suggestions for
ICs or other circuits?
9022 M. Raymond
via Internet

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? | cannot
find an answer to this.

Basically, since [B(Hfe)=IC
then 2[IB(Hfe)]=2(IC). Thus, if
IB=1ma, and Ilin=1ma, then
IC=100% increase above static
bias conditions? For purposes of
Ve linearity, IB would be set at,
say 110% of expected lin?

9023 Paul Hillman
via Internet

A few years ago, | installed a
touch switch module in a couple
of my metal desk type lamps.
They start out dim, then brighter,
and then brightest, then off. |
recently changed all my light
bulbs to the newer florescent
type. The dimming touch switch-
es don't work well with these
bulbs. | would like to get a
schematic or a touch switch mod-
ule that would only go on/off (no
dimming) and still works with the
line voltage to the lamp, and is
compatible with fluorescents.
9024 Terry Arnall

tarnall@juno.com

I am looking for a low-cost
method of short-range remote
control for three DC motors. |
think that the IR remotes for a TV
would be a reasonable way. The
problem being the receiver end
and how to decode the signals to
perform the individual on/off con-
trol of each motor. It would also
be helpful if one of the motors

I've seen the circuit con- |

was reversible.
9025 Dale Guenther

wrenchten@aol.com

| am looking for a way to use
my DSL connection on four floors
(third floor, second floor, first
floor, and basement). | have an
access point connected to my
computer on the third floor and |
am able to connect okay on the
second floor, but | am not getting
any trace of a signal in the base-
ment. What would be the best
way to accomplish this? Would a
high-gain antenna help?

Does anyone have a plan for
building a high-gain antenna?
9026 Don Parisian

dparis0 | @softhome .net

To get older PCs running, it's
sometimes necessary to boot up
with a DOS floppy. The trouble is,
the hard drive C: disappears!
There are drivers to install CD-
ROMs, but there are no drivers for
the hard drive.

There must be commands for
the Config.sys or Autoexec.bat to
activate the hard drive. Even the
DOS manual dosen't explain.

What installs the hard drive in
DOS?
9027 Joseph Kish
joekish@attbi.com

ANSWERS

[8022 - AUG. 2002]
[ am still
Commodore 64C. | have a
Memory  Expander (COM-
MODORE 1764), but no pro-
gram for using it. Can someone
tell me where to gel a program
or give me the listing for a basic

program?

using my

#1 No program is needed to
use the 1764 Memory Expander.
Just plug it in and use it. You can
find a user's manual at: http://p
roject64.c64.org/hw/peri.html.
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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 pod, 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
- Wiite programs for PICmicro MCUs in
7 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,  12CExx,
14C000, 16C505, 16C55x, Bxx, Txx,
84, 9xx, 16CE62x, 16F62x, 7x, Bx
87x, 17CTxx, 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 wisoftware - 534,95, Assembled - §59.95
Assembled w/AC adapter, cable and ZIF adapter - $99.95
PICProto Prototyping Boards
$8.95 to $19.95
High-quality blank prototyping boards for
PICmicro MCUs. Holds your microcontroller, 5-

volt regulator, oscillator, capacitors, DB9-25
"~ connector,

micro S ngineering by, S
= Phone: (719) 5205323 =
= Fax: (719) 520-1867 B

Box 60039, Colorado Springs, CO 80960

For product information

or to order online,
visit our website at: www.melabs.com

Circle #44 on the Reader Service Card.

Future Horizons
Advanced Technology
Ambient Power Module

s Low cost circuit provides
== § up to 9 watts of electrical
L = 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

i  Control minds with this
Y BB

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
lon Phaser

Device
emits an
electrified
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

g Traffic Light Buster
a

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
Please add $6.00 Shipping/handling

Call for a FREE Catalog

Po Box 125 Marquette, Mi 49855
(906) 249-5197 www.futurehorizons.net
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Some other C64
www. hut.fi/Misc/cbm/.

www.cae.wisc.edu/ " conov
er//c64.html.

sites:

Russ Kincaid

#2 There is a basic program
and a readme file called
www.funet.fi/pub/c
bm/c64/programming/restrin
gs which allows programming
the Commodore 17xx Ram
Modules in Basic.

There is also information on
programming it in Assembly lan-
gauge at <www.hut.fi/Misc/
cbm/docs/reu.programming.h
tml>. The information presented

[8024 - AUG. 2002]

Need details of an LED
third brake light that flashes a
few times and then is on? Or
where can | find a kit?

#1 The exact part is manufac-
tured by Amperite Co. Inc., 600
Palisade Avenue, Union City, NJ
07087. Telphone 800-752-
2329.

It is their part number Stop-
Alert 2 which is designed for
vehicular use.

It will flash the third brake
| light a few times and then stay on
| as long as the brake pedal is

depressed. The Stop-Alert 2 is
low in cost.

| Amperite Co. does not have

a minimum order and will take
credit cards.

| Anthony Caristi

via Internet

‘ #2 Since Mr. Pond asked via
the Internet, | will provide a site
that gives full details on con-
| structing exactly what he asked
for in his question, <www.
uoguelph.ca/ " antoon/circ/fla
shing.htm>, as per text on the
| site: This flasher gives three or
four flashes at reduced intensity,
and then goes solid.

Below is a copy of the web-
page referenced above from the
website: www.uoguelph.ca/”
antoon/circ/circuits.htm.

Pulsing third brake light
<www.uoguelph.ca/  antoon/c
irc/flashing.gif>.

Caution: I'm checking into
the legalities of this particular cir-
cuit at this time. Any type of
flashing light on the main brake-
lights is prohibited and illegal in
most states of the USA. I'm veri-
fying for the same here in
Canada. In the mean time, use

here is said to have been taken
directly out of the owners manual.

| also found that <www.ibib-
lio.org/pub/micro/com-
modore/demodisks/other/>
has the actual disk images avail-
able containing the files that
orginally came with the Ram
Module itself.

The Technical Manual for the
C64 1764 Ram Module can be
viewed at <http://staff.wash-
ington.edu/rrcc/> along with
several other of the Commodore
Peripherals.

Other websites that provide a
wealth of Commodore informa-
tion are:

this circuit at your own risk and
be aware that the possibility
exists to be stopped by law
enforcement if you implement
this circuit in your vehicle.

Used in ycle
Several years ago, these flashers
were introduced in the automo-
tive industry as part of the third
brake light (and were flashing
continuously), but were aban-
doned sometime later because of
the 'strobe' effect it has on some
people. However, there is a major
difference between this flasher
and the ones from the automo-
tive industry and others. This
flasher gives three or four flashes
at reduced intensity, and then
goes solid. They do not have the
'strobe' effect in any way or form,
in my opinion. My main concern,
when driving my motorcycle, is
to be seen early enough. Seems
to work.

@1 is a PNP Silicon Audio
Power  Qut/Medium Power
Switch Transistor, 7A, with a TO-
220 case. As long as you have a
transistor which is close, it will
work fine. The SCR is a 100VRM,
0.8A, sensitive gate with a TO-92
case. Diodes D1, D2, and D3 are
standard small signal diodes.
Power diodes D4 and D5 are the
6A, 50PRV types, cathode case.
The 60VRM type will work as
well. | used for IC1 and IC2 the
LM555 type. P1 controls the 'on'
and pulse-duration, P2 controls
the pulse-timing.

Applying the Brakes: When
you first press the brakes, this cir-
cuit will turn on your third brake
light via the main brake lights.
After about a second, a series of
short pulses occur. The number
of pulses can range from approx-
imately | to 10, depending on
the setting of P1/P2 and when

motorcuycle

iy
my /

<www.fags.org/faqs/com-
modore/>, Frequnetly Asked
Questions on Commodore
Computers.

<http://stekt.oulu.fi/ mys
ti/the_sharks/Files/Docs/176
4_expansion.doc>, Tells how to
expand the 1764 from 256k to
512K.

<http://webs4u.co.nz/mus
eum/mylinks.htmlI>, An Online
Commodore Museum with lots of
Information and Links to some
other sites, as well.

That should provide Mr.
Ritchey with plenty of resources
to obtain what he needs to utilize
his Commodore 1764 Ram

the brake pedal was applied last.
After the pulses have been
applied, the third brake light
assumes normal operation. The
prototype was set for five flashes
which seemed more than
enough. Two days later, | re-
adjusted the trimmer potentiome-
ters for four flashes. Looks pretty
cool!

Circuit The
schematic consists of two 555
timer/oscillators in a dual timer
configuration both set up in
astable mode. When power is
applied via the brake pedal, the
brake light driver Q1 is switched
on via the low-output pin 3 of
IC2, and timer IC1 begins its tim-
ing cycle. With the output on pin
3 going high, inhibiting IC2's pin
2 (trigger) via D2, charge current |
begins to move through R3, R4,
and C2.

When IC1's output goes low,
the inhibiting bias on pin 2 of 1C2
is removed and IC2 begins to
oscillate, pulsing the third brake |
light via the emitter of Q1, at the
rate determined by P2. R6, and
C4. That oscillation continues |
until the gate-threshold voltage of
SCRI1 is reached, causing it to
fire and pull IC1's trigger (pin 2) |
low. With its trigger low, IC1's
ouput is forced high, disabling
IC2's trigger. With triggering dis-
abled, IC2's output switches to a
low state, which makes Q1 con-
duct turning on the third brake|
light until the brakes are|
released. Obviously, removing
the power from the circuit at any
time will reset the Silicon
Controlled Rectifier SCR1, but |
the RC network consisting of R4
and C2 will not discharge imme-
diately and will trigger SCR1 ear-
lier. So, frequent brake use
means fewer flashes or no flash-

Description:
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Expander to its full potential.
Wesley K. Miller
Camp Hill, PA

[6022 - JUNE 2002]

Are there any circuits out
there or a device that could con-
verl an infrared signal to a seri-
al and analog output? | would
like to convert the infrared sig-
nal that is coming out of a cel-
lular phone to a serial port so
that I could connect other cus-
tom devices lo and including a
computers serial input.

Most cell phone IR signals are
IRDA signals. IRDA is a compre-

‘ es at all. But | think that's okay.

You already have the attention

| from the driver behind you when

| you used your brakes seconds
before that.

‘ The collector/emitter voltage
drop accross Q1 together with
the loss over the series fed diodes

| D4/D5, will reduce the maximum
available light output, but if your

‘ car's electrical system is function-
ing normally in the 13-14 volt
range, these

| noticeable.

Building Tips: You can easi-
| ly build this circuit on perfboard
or on one of RS/Tandy's experi-
mentors boards (#276-150), or
use the associated printed circuit
board listed here.

Keep in mind that Q1 will |
draw most likely two or three
amps and mounting this device
on a heatsink is highly recom-
mended. Verify that the SCR is
| the 'sensitive gate' type.

In incandecent bulbs, there is
a time lag between the introduc-
tion of current and peak bright-
ness. The lag is quite noticeable

losses are not

duration of a squarewave driving

enough to permit full illumina-

tion. For that reason,
because lamps and car electrical
systems vary, adjustment via P1
and P2 is necessary to provide

the most-effective pulse timing
for your particular vehicle.

The reason that the third light
is connected to both brake lights
is to eliminate the possibility of a
very confusing display when you
use your turn signal with the
brakes applied.

. The cathode of D4 and D5
are tied together and go to point
'B' of the third brake light in the
component layout diagram. Point |

in an automotive bulb, so the |
such a bulb should be set long |

and |

hensive standard and very com-
plicated. For reference on IRDA,
visit www.irda.org.

Given its complexity, simply
decoding an IR signal is not
enough. Usually it requires a
great deal of resource to imple-
ment an IRDA compliant device.
However, a chip MCP2150 (Digi-
Key part number MCP2150-1/P-
ND for an 18-pin DIP version)
made by Microchip Technology
implements a subset of IRDA
standard as a secondary device. |
believe it is secondary IRDA-Lite
compliant.

With this chip, you can build a
device that at one end communi-

'A' goes to the other leg of the
third brake light. Most, if not all,
third brake lights in Canada and
the USA have two wires, the
metal ones also have a ground
wire which obviously goes to
ground. | don't know the wiring

scheme for Australian and
European third brake lights.
Don't forget the three

jumpers on the PCB; two jumpers
underneath IC1/IC2 between pin
4/8 and the one near Q1/R6.

If you use a metal case, don't
forget to insulate the D4/D5
diodes. (For motorcycles, you
can eliminate D5.)

Some 90's cars, like my
1992 Mercury Sable, have two
bulbs inside the third brake light,
each bulb is hooked up separate-
ly to the left and right brake light
for reasons only Ford knows.
Click here <www.uoguelph.ca/
“antoon/circ/flshbulb.gif> for
a possible two-bulb hookup. It
shows how | modified mine to get
it working; and that was easier
than | expected. Current draw
with the two bulbs was measured
at 1.85 amps (1850 mA). Even
with double the current none of
the circuit components were get-
ting hot. | had to readjust the two
pots to make it flash since the
bench testing was done with one
bulb.

Bench Testing: 1 tested dif-
ferent semiconductors like the
1N5401/1N5404, NTE153, and
4A type powerdiodes for D4/D5.
All worked very well. As expect-
ed, Ql is getting very hot.
Current draw was measured
between 680-735mA with a regu-
lar automotive 'headlight' bulb,
extra heavy duty to make sure
the circuit was safe. | tested sev-
eral other power transistors
including some Darlingtons like

onds to discharge C2.

cates with cell phone via IR, and
the other end with a PC through
RS232 line driver (it support
RS232 at TTL level). Of course,
you will need an integrated IRDA
physical layer compliant IR mod-
ule for the chip to pick up and
decode IR signals. You can use
Agilent Technologies' HSDL-1001
(Newark part number HSDL-
1001#004 for front mount ver-
sion) for this.

A complete design probably
requires at least seven compo-
nents (crystals, etc). Check out
some of the reference designs at |
both  Microchip Technology
www.microchip.com and Agilent |
the TIP125 and the TIP147. I
eventually settled for the TIP125 ‘
myself because | had it available,
but anything with 5A or more will |
do fine.

The actual third brake bulb is
a lot smaller. Adjusting the trim-
pots (P1/P2) may take a bit of
patience, but really fine-tunes the
circuit well. The only drawback of
this circuit is the discharge lag
coming from the electrolytic
capacitor C2 and the R4 resistor.
Especially if the brakes are used
often or at short intervals, the
third brake light will not flash or
maybe flash once or twice.
Again, this is because the R-C
combo does not have enough
time to discharge in between
braking. It takes about 12 sec- |

PCB |
<www.uoguelph.ca/ " anto
on/circ/flashpcb.gif>. ‘
The PCB measures 2 x 2.5
inch (5 x 6.4cm or 170 x 200 pix- |
els) at two colors and is shown

Technologies www.agilent.com
websites for details.
Peter Y. Lin

pylin@pylin.com

[8023 - AUG. 2002]

I need a high-voltage power
source, similar to what my high
school chemistry teacher had,
lo conduct some electrical
experiments. He could adjust
the voltage and current using
knobs and had various con-
necters for different implements.
The voltage range was 10,000
to 250,000 volts and ran on a
120-volt outlet. I cannot locate
this in any lab supply books or

smaller when you print these
pages.

If you need a direct, full size
copy of the PCB, | suggest to
load the gif file into a program
like Paint Shop Pro or one of the |
many gif viewers available. This
PCB was modified by Bert Vogel
and eliminates the jumpers. Click |
on <www.uoguelph.ca/"
antoon/circ/third.jpg>. Good |
stuff; thanks Bert.

Layout |
<www.uoguelph.ca/ " anto
on/circ/flashlay.gif>.

The layout is enlarged a bit
for a better component view.
Note that Q1 is drawn soldered
on the PCB, but if you have a|
metal case, you can put it any-
where on the metal case (as a ‘
coolrib) and use havy-duty wiring
between Q1 and the PCB.

CORRECTION: SCR1's
anode/kathode were shown
reversed (fixed: 2-26-2000).

Wesley K. Miller
Camp Hill, PA

Parts 7LTst

Semiconductors:

Resistors:
R1 = 18K (Brown-Gray-Orange)

R3 = 270K (Red-Violet-Yellow)
R4 = 82K (Gray-Red-Orange)

P1 = 50K, 10-turn
P2 = 10K, 10-turn

Capacitors:

C1 = 100uF/16V (RS# 272-1016)
C2 = 22F/16V (RS# 272-1014)
C3 = 220uF/16V (RS# 272-1017)

IC1,IC2 = 555 Timer, RS #276-1723

SCR1 = NTE/ECG5402, RS #276-1067, EC103A, MCR104, etc.
Q1 = NTE/ECG197, SK3083, TIP125, or equivalent

D1,D2,D3 = 1N4148, 1N914, NTE/ECG519, RS #276-1122
D4,D5 = 1N5400, NTE/ECG5850, RS #276-1141, or equivalent

R2 = 330 ohm (Orange-Orange-Brown) (RS #271-1315) |

R5,R6 = 1K2 (Brown-Red-Red) (1200 ohm)
R8 = 100 ohm (Brown-Black-Brown) (RS# 271-1311)

C4 = 10pF/16V (RS# 272-1013)
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[8027 - AUG. 2002]
‘ Does anyone have a cheap

and dirty design for an analog

video signal level monitor? |

would like to use it with my

CCD cameras to detect motion
| in their field of view.

| don't know if these can be
called "quick and dirty," but |
think they'll do the trick.

The "digital" meter uses the
LM3914 linear dot/bar display
chip to display a "running dot" of
the video signal. If you'd rather
have a "moving bar," simply tie
pin 3 ("MODE" pin) to Vecc.
When "calibrated" (via the "REF
ADJ" pot), the LEDs will light in
1V steps, corresponding to .1-1V
video level variations.

The analog meter uses a
simple DC "needle" voltmeter.
Again, the deflection will be from
0-12 VDC, representing a 0-
1.2VDC video level (0 IRE to
100+ IRE).

In both cases, any DC bias
on the video signal will be
amplified by the buffer — a DC
jblocking cap or input level pot

may be needed on the amp's
|

input.

The op-amp can be any chip
capable of single-ended supply
operation (i.e., LM301).

| assumed you didn't need

10x BUFFER

any real "resolution” in the level
monitoring, so component toler-
ances aren't critical. The typical
NTSC video signal ranges from

|

VDC battery supply should be
more than adequate to handle
the video range. ‘
Ken Simmons

0-1Vpeak (0-100 IRE), so a 12 Auburn, WA
"DIGITAL" VIDEO LEVEL METER |
- — ‘ LED
:3 SIG IN REF OQUT O
MODE LEDL P33 H
2 LEDZ 5= L ‘
] BLO LED3 Py5- o,
2 RHI LED4 Py W |
R A %ggz FiE= 9% LED=
LED7 pio_ (10 TOTAL)
LEDS8 I.—g—
LEDS p=2-
LED10 p—— ~—
LM25914
ADJUST “REF ADJ" FOT SO A 1 VDC INPUT TO BUFFER
CAUSES LEDL1O TO "JUST" ILLUMINATE.
= NOTE: USE 12 VDC TO SUPFLY POWER

"ANALOG" VIDEO LEVEL METER
10x BUFFER
_______ A 1 VDC INPUT SHOULD CAUSE FULL-SCALE
| DEFLECTION OF METER
| ~
EIDES TN >——

v

in any electronics

places.

supply

| am providing two websites
for Mr. Laney to check out that
give details on working with high
voltage and ways to construct
such power supplies he is seeking
from common items that should

be easily obtainable. They are:
<http://www.geocities.com/Ca
peCanaveral/Lab/5322/hv2.ht
ml> or <http://www.kron-
jaeger.com/hv/>.

These websites also have
links to several other websites
that can provide the wealth of |
information that Mr. Laney needs \

[7024 - JULY 2002]

I need to build a power
supply that will have an out-
put of 9.6 volts DC current at
1800mA.

This power supply circuit
will provide an adjustable out-
put from about 1.2 volts to
about 10.5 volts at almost two
amps of current. If you
| replace the transformer with a
three-amp, unit you will be

able to get almost three amps |

of current. Make sure the
LM350 has a large enough

heatsink.

Both the transformer and
the LM350T are available from
Jameco Electronics. The
transformer is part number
29225. The LM350T is part
number 23940. !

You didn't say whether the
9.6 volts had to be regulated ‘
at 1800 ma. In most cases,
this would not be necessary. If
the current needs to be regu-
lated, the circuit would be
more complicated.

Raymond Buck

Phoenix, AZ |
[ et
e
AL 1200 + 9.6V
oV L ouT
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to obtain or build the high-voltage
power supply he seeks.

Wesley K. Miller

Camp Hill, PA

[George Peschke- AUG. 2002]
I would like to build a
buzzer that would wake me up

at night whenever someone

enters our side gatle.

#1 1 would purchase a wire-
less doorbell unit (for under
$20.00) and a outlet timer, like
that which is used for Christmas
lights.

Put the doorbell chime unit in
your bedroom and plug it into the
outlet timer.

I'm not sure how the chime
unit is powered ... if by a battery,
then replace the battery with a
"wall-wart" transformer that is
then plugged into the outlet timer.

The doorbell button switch is
a transmitter. It can sound the
door chime unit for about 100 feet
| believe. You won't have to run
any wires from the fence to your
house.

Take apart the doorbell but-
ton switch (which has a small bat-
tery inside) and figure out a way

RADIC SHRCK #2Z-410

to create a new switch on your
fence. Maybe you can find a
small normally closed "reed relay"
at RadioShack. A tiny magnet
glued to your fence post will nor-
mally keep the reed relay opened.
When the gate opens, the magnet
moves away from the reed relay
and it closes. Wired in parallel to
the doorbell button ... the doorbell
unit chimes in your bedroom.

Or, replace the existing nor-
mally opened switch inside the
doorbell button with a normally
closed switch and position it so
that the fence gate presses on the
button when closed ... thus hold-
ing the switch opened.

Just an idea ... you could do
the whole thing for under $30.00.

This idea is also commonly
used to signal when the mail
arrives at your mailbox located at
the end of a driveway. When the
mailman opens the box, a door-
bell unit chimes in the kitchen.
Same idea ... the doorbell button
switch is modified on the mail box
cover.

Max Seim
Cottage Grove, MN

#2 If you're good at "hiding"

Circle #56 on the Reader Service Card.
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[8025 - AUG. 2002]

I need to be able to mea-
sure and record with my PC,
the voltage coming into my
house. I'm looking for a cir-
cuit that will translate 240
Vac into something that | can
read through the serial port of
my PC.

#1 You can easily accom-
plish this through a DMM (Digital
Multimeter) with a computer
interface. But you need one with
isolation (most of them are, but
make sure).
You will be able to read the
voltage or the current — typically
| two-three times per second. The
| DMM's hook-up to the serial port

and software is typically included

allowing to generate lists, which
‘Can then be read into spread-
| sheets such as Excel and allow
‘ all kinds of further manipulation.

the gate detector, consider get-

ting a wireless door alarm like |

RadioShack #980-0772 ($39.99,
special order). This way, there'll
be no "overt" sign of a surveil-
lance monitor. The only draw-
back is the aforementioned unit
doesn't have a light, but | think
one can be added, if necessary.
For powering, a suitable DC
"wall wart" can be connected to
an off-the-shelf AC timer module
(i.e., RadioShack #61-1068,
$7.99) programmed to run the
receiver during the desired time
range. Of course, periodic check-
ing of the gate "transmitter" bat-
tery is required and, if necessary,
the transmitter might need some
"weatherproofing."
Ken Simmons
Auburn, WA

[7025 - JULY 2002]

We had our dog implanted
with an AVID pet ID micro chip
and | wondered if it would be
possible to make a scanner to
read it? Possibly using a Basic
stamp or something. Could this
be used to warn us if our dog
was to leave our yard?

It is possible to make a scan-
ner for your pet's micro chip ID,
but it will not serve your purpose.
These need to be in very close
proximity of the embedded chip
(less than a foot), because of the
low power.

Preventative medicine is

If you are interested in the har-
monics and power, there are
industrial-type power analyzers
available (single phase and three |
phase).
Walter Heissenberger
Hancock, NH |

PRACTICAL
RADIO
COMMUNICATIONS

A Short Course in
Radi n
Maintenance

#2 A quick, easy, and safe
solution to measuring 220VAC |
from your PC is found on the
inside of the back cover of Nuts |
& Volts Aug. 2002 issue. Circuit
Specialists offers a digital multi-
meter (DMM) with an RS-232
PC interface for only $44.50.
Using a digital multimeter for
your interface saves you from |
problems of isolation and user
safety. As a bonus, you have all
the other measurement capabil-
ities of the meter accessible
from your PC, too !

Chuck
via Internet

much more effective here, since it
is cheap to find an alarm that
senses its partner out of range.
This, of course, only works if you
tag the pet before your dog
leaves. There are also perimeter
alarms available that give a small
shock or high pitched tone, if the
animal leaves a fixed area. This | i

|

strongly discourages wandering.
Barry Cole
Camas, WA

LabJack
Uu12

$99

* Built-in screw terminals

* Easy-to-use USB

* Everything included

* Use with C, VB, LabVIEW

* Windows 98SE/ME/2000/XP

* 12-bit analog inputs
* 10-bit analog outputs
* 20 digital /0

* 32-bit counter

* Watchdog function
LabJack Corporation
info@labjack.com

A (303) 942-0228

Practical Radio Communications

This is a short course for beginners
that teaches you how to work on
broadcast equipment.

George Whitaker, the author, says, "When | was growing up in
this business, every book | could find was nothing but mathe-
matical formulas for designing equipment, with a little bit of prac-
tical information buried in them. | decided to turn it around and
write a book with a lot of practical information and a little bit of
math behind it. | never saw the need for me to know how to
design a diode, | just wanted to know how to check to see if it was
good or bad. | couldn't find anything that would teach me trou-
bleshooting procedure for a transmitter control ladder; that was
what | needed to know. What | wanted was a book that said 'If you
have these symptoms, first you
ness, | wrote one."

$45.00 each Volumme or
Both Volumes for $80.00!!
Order through the Nuts & Volts Book Store today!
Call our order only line at 1-SOO-T7E5-4624-
or check out the COn-Line Book Store at

Volumes 1 & 2

Most books assume you are
going to design the equip-
ment and use theory at the molecu-
lar level. This course keeps theory
to an absolute minimum. We don't
want to design it, we just want to
know how to fix it.

Starting with things as simple
as "How to wire a mike plug," infor-
mation is given in a logical, small
dose learning pattern. Each section
provides a building block for even-
tually getting an understanding of
FM stereo and AM directional
arrays.

... After 40+ years in the busi-

wAWW, nuitsvalts . com

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

www.micromint.com (800) 635-3355

Circle #46 on the Reader Service Card.
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From
Robert Nansel

Correction to
August Amateur
Robotics

ome days it just doesn't pay
to get up in the morning. As
many of you have already
noticed, the figures for my
final Amateur Robotics column in
August were, well, a little screwy.
Okay, they were a lot screwy. In fact,
Figures 1-4 were the exact same
illustrations as for my July column.
This came about from a single key-
stroke error — | typed a "7" instead of
an "8" when | sent the compressed
set of files. My brain at fault here.
A small gremlin also sneaked
into the equations sidebar, which
should have shown a function box at

PHOTODIODE SPECTRAL RESPONSIVITY

_Replacement Graphics

PHOTCDIODE SPECTRAL RESPONSIVITY WITH
EXTERNAL HOYA CM500 FILTER
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Figure |: (a) TSLx257 spectral responsivities with no external filter;
(b) spectral responsivities with external IR cutoff filter.
(Graphs from TAOS, Inc., TAOS027A datasheet, p5.)

the top with R, G, and B signals leading in, and H, S, and | signals |

Light enters TSLX257
open end of color sensor
plasic fllmy Filter mounting cell !"’?’d glued
cannister [ inside cap

; R

! G

' B

N

ry's

7 /1\ N\
Diffuser

IR Cutoff Filter
(Edmunds # L53-709)
Disk 1 Disk 2 Disk 3

Disks 1 &3

Disk 2

Plastic film
cannister cap

« Cut mounting cell disks from 1.1 mm thick cardboard & paint flat black both sides.
+ Use disk 1 or 3 to scribe screw hole locations and outlines of window cutouts on

bottoms of opaque plastic film cannisters.

+ Diffuser made from two .75" wide strips of Scotch tape stuck back-to-back.

« Sandwich the IR cutoff filter and diffuser in disk 2 between disks 1 and 3, and
mount modified film cannisters on both sides with 4-40 hardware.

» Wrap the mounting cell joint with black tape to seal out stray light.

Figure 2: Experimental RGB Color Sensor
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leading out. It locked fine in my file, but somewhere between my
computer and the printing plant the "I" signal got moved over to the
left a bit so it overstruck its output arrow. With humblest apologies
for any confusion, here are the correct illustrations. Please refer to
last month's text for the full explanation behind them. NV

Left Right
RGB RGB
Sensor Sensor

e )

Color
Comparator |

L

Motor
Drivers

Figure 3: Conceptual Color Tracking Robot
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Figure 4: RGB and HSI Color Spaces
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Save 62% off the newsstand price!
Subscribe today and get Nufs & Volts
delivered to your door each month.
affordable independent study training programs in electronics

: : Call +-800-783-4624 or order online at
and computer technology. Experience a step-by-step teaching
method designed specifically for the independent study student. WWW.IIIItSWltS.I:ﬂm

Build on what you already know!

Earn Your Degree at Home!

You may be eligible to apply for advanced standing in CIE's A.AS. Degree
Program based on your previous military training or academic history.

If you're like most readers of this magazine, your electronics

background can help you receiveyour = — — — — — — — — — i)

degree in less time than you think! Name
Choose from many programs! Address
Earn an Associate in Applied Science in

a Diploma from one of our other high Phone: ANVO3

tech programs. All the lab equipment
Send for a FREE Course Catalog

and instructor support you need to
succeed is included with every program. | CIE 1776 E. |7¢th, Cleveland, OH 431 14
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I
I

|
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Call (800) 243-6446 or visit www.cie-wc.edu for a FREE Catalog!
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CIE Bookstore: 776 E. | 7th, Cleveland, OH 441 14 BP-1325 swrowy  12.0v_1500mAn_$49.95 E-mail: ehyost@midplains net

add sales tax. $5.25 shipping.
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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 .4
book/CD-ROM package Ko
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
the 8051's architecture
and instruction set —
and even supplies 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 68HCI11 microcon-
troller. Squeeze every
last drop of power out
of Motorola’s wildly
popular family of L 3
68HC11 true 8-bit single MU=
chip computers! From on
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
making this a true, "learn as you go"
tutorial. $49.95

PICmicro Microcontroller
Pocket Reference
by Myke Predko
Designed to comple-
ment Programming &
Customizing the PICM|- 5
CRO, this book contains Z
a minimum of verbiage pIchl.‘.]‘l]
and serves as an imme-
diate device, code and
circuit look-up for expe-
rienced PICMICRO
applications designers.
29.95

Pasket Referente

MAME FRLHLE

Programming & Customizing
the BASIC Stamp Computer
by Scott Edwards

This edition moves you briskly 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- i
play, and a data-logging
thermometer. $39.95

PIC Microcontroller Project Book
by John lovine
This project-oriented
guide gives you 12 com-
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

68HC11 & 68HC12
Microcontroller Modules!

MicnUSIamgl ™

e tiny 1-inch x 1.4-inch 6

MicroCore-11"

e compact 2-inch x 2-inch 68HC11 module from $68

Adspi-11" Family

® 6BHC11 modules with lots of I/0 lines from $63

# stepper motor driver
# voice record/playback

Unique design-- just plug them right into your solderless breadboard!

AdspiX1Z™ Family

® based on 68HCB812A4
e from $79

AdaptY12" Family

® choice of B32, D60, DG128
e from $99

€11 module from $49

MicroBOMYIZ™

® lowest-cost BDM pod!
® only $79!

Application Cards Available:
Toll-free: 1-877-963-8996
® LCD/keypad/PC keyboard

@ data acquisition ® DAC
® CAN ¢ ethernet ® more!

Phone: (416) 963-8996

lgchnolnglcal
~IS_—=>"1 . (416) 963-9179

VisasMasterCard
Discover=Amex

www.technologicalarts.com
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The Nuts & Volts of BASIC
StampsVol. | & 2

In 1995, Scott
Edwards began
authoring a col-
umn on BASIC
Stamp projects
in Nuts & Volls &
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

Secrets of RF Circuit Design
3rd Edition
by Joe Carr
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

on antennas ever writ- PRACIIL 9
ten. This edition blends ANTENNA |
“the theoretical con- "y

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

Amateur
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- L/
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,
and appendices packed &
with commonly used o
equations, symbols, and supply
sources. $24.95

ELECTRICITY
AND ELECTRONICS

Digital Electronics Gwdebook'

With Projects ¥

by Myke Predko
Perfect for electronics N
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
projects with step-by-step directions for
designing, constructing, and interfac-
ing easy-to-do TTL (Transistor-
Transistor Logic) circuits. $34.95

LAPTOP DISPLAYS

MONITOR DISPLAYS

ALITCYT TN

LCD FLAT SCREEN REPAIRS

$79.00
+ PARTS

FOR DETAILS: WWW.REPAIRLCD.cOM

=9

Kiosk DISPLAYS

ALITCYTIN
Phone: (503) 452-8577

- 6605 SW Macadam Ave. - Portland, OR 97239
Fax: (503) 452-8495
Custom mounting and video walls at www.slim-screen.com

e-mail: info@autotime.com
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Hobbyist Bookstore

Understanding Automotive
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, suitable 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

NDERSTANDING

Encyclopedia of Electronic
Circuits Yol. 7

by Rudy Graff
Designed for quick
reference and on-the-
job use, the
Encyclopedia of
Electronic Circuits,
Volume 7, puts over F
1,000 stateof the-art (RS- K
electronic and inte- [ X X X X 3
grated circuit designs at your finger-
tips. This collection includes the latest
designs from industry giants such as
Advanced Micro Devices, Motorola,
Teledyne, GE, and others, as well as
your favorite publications, including
Nuts & Volts! $39.95

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 workings of many
experiments in high potential physics!
$24.95

Troubleshooting

Circuit Troubleshooting
Handbook
by John D. Lenk

Heavily illustrated with

diagrams and schemat- | frut o
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

Electronic Troubleshooting
2nd Edition

by Dan Tomal and Neil Widmer

This updated tool gives ~

all the fundamentals g
needed to do successful IEALITIN
TROVBLESHOOTING

servicing and repair
work, blending tradition-
al theory with the very
latest insight into mod-
ern electronics technolo-
gy. Time-saving tables,
charts, and illustrations pinpoint equip-
ment problems in a snap. Numerous
reference guides, rules of thumb, and
tricks of the trade all combine to assist
in troubleshooting the full spectrum of
devices and products more easily than
ever before. $39.95

-

Miscellaneous

The Hacker Diaries: Confessions

of Teenage Hackers

by Dan Verton

Through fascinating
interviews with FBI
agents, criminal psy-
chologists, law-enforce-
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 M

Pirate Radio and Video NEWTON C. BRAGA

Experimental Transmitter Projects

by Newton C. Braga $24.99

ow that the FCC has changed the laws

governing pirate radio and video sta-
tions, more and more people across the
country are starting broadcasts from their
homes. Of course, transmitting equipment
is very expensive, but now you can build
your own transmitters for a fraction of the
cost of purchasing. By reading about and
building the over 30 projects in Pirate Radio
and Video, you can construct your own station with a minimum
investment for maximum learning. With projects for UHF, VHF, AM,
and FM transmitters, this book covers the gamut of popular bands
and outputs. Not only will you learn how to build your own trans-
mitters, but also how to troubleshoot problems, test outcomes, and
even synthesize several types of equipment into a powerful and
unique system.

Pirate Radio

:_I!H| \Hi\"fl

Digital Electronics
Guidebook With Projects!

by Myke Predko $34.95

ere's the perfect tool for electron-

ics hobbyists and students — even
complete beginners — who want to
understand digital logic and build their
own low-cost logic circuits. You get
more than 20 projects for designing,
constructing, and interfacing easy-to-do
TTL (Transistor-Transistor Logic) cir-
cuits. This guidebook provides every-
thing from directions for setting up your own digital electronics lab
to explanations of needed math and basic electronics. Construct
your own simple eight-bit computer. Find tips for making circuits
that switch, count, time, measure, control, combine input and out-
put, switch-bounce, think, and much more, along with the reusable
printed circuit board included with the text.

Call 1-800-783-4624 today! 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.

Do You Repair Electronics?

For only 89.95 a month, you'll receive a wealth of information:

® TechsChat live chat room.

® Automated email list server.

Repair data for TV, VCR, monitor, audio, camcorder, & more.

Over 100,000 constantly updated problem/solutions plus...
® Private user discussion forums.

T'o access RepairWorld, direct vour internet browser to hitp://www.repairworld.com

e UL/FCC number lookup.
e Hot tips bulletin board.
® Manufacturer information.

Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878

Circle #38 on the Reader Service Card.

EZ-EP DEVICE PROGRAMMER - $169.95

Check Webl!! -- www.m2l.com | Available Adapters
EP-PIC (16C5x,61 62x.71,84) $40 9::

Fast- Programs 27C010in 23 seconds  |Ep.pices (16C62-5,72.4)  $30.05 |

EP-PIC1 $30.95|
Portable - Connects to PC Parallel Port (¢ $45.95|
EP-& (8 $39 95"
Versatile -Programs 2716-080 plus EE ::p 11E (BBHC11 E/A) $59.95 EZ"EP
and flash (28, 29) to 32 pins | EP-11D (88HCT11DY) s300s| | ML ELECTRONICS

. EP-18  (18bit EFROMS) $40.95 Lo Magates Cachamas (FWI 837 PaLH
Inexpensive - Best for less than $200 [Ep.za  (zese02346.7.8) $30.95|
EP-BEE2 (93x,24x.25x.85x) 330.95|
® Correct implementation of manufacturer | EP-750 (87C750.1.2) $50.95

EP-PEEL (ICT22v10,18v8] 59 95
specified algorithms for fast, refiable F'PJS; ‘EED’?I?EA" z'E.En: :]9 el
programming

EP-PLCC (PLCC EPROMs) $40.95) |
CEPROMs) 540.95 |
EPROMs) $59.95] |
Many Other Adaplers Avallable

M2L Electronics | |

970/259-0555
Fax:970/259-0777

® Easy to use menu based software has
vary editor, read, verify, copy, etc.
Free updates via bbs or web.

® Full over current detection on all
| device power supplies protects against

| s H 250 CR 218
vad chips and rew
bad chips and reverse insertion Durango. CO 81301
lease add 7% —
® Broad suppori for additional devices sa 1K

15ing adaplers listed below.

http:/www.m2l.com
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www.web-tronics.com www.web-fronics.com www.web-tronics.com

1 1 1 R ble Hard Drive Rack BEST
High Tech Video system w Audio ALUMINOM FRAME & CARRIERKEFI G| CE!
Includes TWO B/W Cameras w sound & LR. (night vision) ONE

3COOLING FANS!
5.5" B/W Monitor with Built-In adjustable Switching(from 2 to 20 331%&?555‘5“,“&2‘7?3“%9““
seconds)& two 60 fi. pre-wired cables. Everything you need to set
up a high tech video monitoring system at home, office,restaraunt

features aluminum frome & carrier for rugged
performance & heat disippation.Also,3 internal
cooling fans provide even more help with heat

> = . . 3 ’ - dissipation. Includes lock, LED activity li z; =
warehouse or use it as a baby monitor. Easily hooks into VCR for ng"& Mwﬁ!Avalme osting t;nce
24-960 Hour Time for IDE ULTRA DMA 66/100/133 & also ultra wide as much!

Video Recording also

: - LapseVCR's SCSlvenon.  AMR-3F (IDE Ultra DMA).............$17.95

item # Dual View 12VDC version ; AMR/UWSCSI (ultra wide SCSI)..$22.95

Fantastic Price! and

$119.00 ea I Trinle Outout Bench Power Supply
> $319.00 ! with four 3 1/2 digit LCD Displays

Ou ul:0—30VDCx2 mZAMPS
& 1 ea. fixed ou

Source Effect: <00; °/’ +1mv
Load Effect: <0.01% +5mV

($109.00 ea. qty 4) Details @ web siteunder

miniature camera section
view extensive details@ web site

ggtz:eﬁgsolder Ripple & Noise: <ImVrms
Ceramic Elemen Dimensions: 365 x 265 x 164 mm

CSI302 D-3.....5169.00 Input Voltage: 1OVACH- 10%

Wit Caramiceasng ) B (qty 5+..8159.00) Detaisatwww.web-fronics com
Element for More Accuratag
Temp Adjustment

+ 3 Conductor Grounded

.

g¢<) Mini CCDs (B/W & Color)

Power Cord

I 6y =] 3 ¢ to Nav g ngine Sensational NEW Design for Small Observation
:gg:ffm A ExtraTip Options . EGS“I h Eng Cameras. Smaller and Batter!

« Fast Heating Feature Available. See Web! « ncid Ultra Miniature Design

That Red N“d{d d C,O“stc| |I"I Busines ._‘ « Black & White Verslgns Only 25mm x

@ . - . o : A Bl
fob. » New -l Since 1971 . Co'l::'"leons Only 32mm x 32mm
CCD B&W Board Cameras = - * Avall in d Lens or F

- ASIC CCD Area Image Sensor
+ Extremely Low Power Consumption

= All Include Pre-Wired Cable Harness
for Video & Power
12V Regulated Power Supply Required (120mA typical

. gsﬂ‘:‘;x Erm :""'"’"3 lllcml'ﬂ‘ for Auto Light C ti
* Built-In Electronic Auto Iris for Auto Light Compensation power consumption,
Detailed Specs on the Web + 0.1 LUX Rating (B/W), 1 LUX (color)
VM1030PA-B 30mmx30mmx25mm, Pinhole lens, 12V *39.™ any qty. - + CCD Area Image Sensor for Long Camera Life Detailed

VM1030A 30mmx30mmx26mm, Standard lens, 12V *39.” any qty. ; LBacK L Companadtion Clenr ma on
VM1035A 42mmx42mmx25mm, Standard lens, | 2V with back light compensation *49. any qty. the Web
VMCB21 44mmx38.5mmx28mm, with é infra-red LEDs, 12V "49 " any qty. VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre-wired
VM1036A 32mmx32mmx25mm,Standard lens |2V, reverse mirror image feature #4900 any qty. cabling for video/audio, 12V DC Power #109.%7°99 %5 or more

VMCW-H12A 32mmx32mmx| 9mm, Color CCD with pinhole lens, pre-wired
cabling for videolaudio, 1 2V DC Power Input * 109.%/ 99 %5 or more

ﬂfg‘hw{ E,"s',‘.’,’,,&m‘:ﬁgf . Bullet CCD Cameras

SN Y v
= Extrememly Low wer nsumption
+ 12 Volt Detailed Specs on the Web

« CCD Area Image Sensor for Long Camera Life

= Built-In Electronic Auto Iris for Auto Light Compensation
* No Blooming, No Burning
= 0.1 Min Lux .Ill'nmlnaﬂon (B&W), 1 Lux Min Lux Illumination (color)

VMBLT1020 B&W, 2l mm(D)x55mm(L) ‘49 “any qty.

VMBLT1020W B&W Weatherproof, 2| mm(D)x58.5mm(L) ‘49 “ any qty.

VMBLTJC19BW COLOR!Weatherproof , | Tmm(D)x88mm(L) * 109 “any qty.
WDB-5007S Powerful night vision camera(56 IR LEDS) $159.00 ($139.00/ 5+)

Hand-Held 3.0GHz Universal Counter 129,00

VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired cabling
for videolaudio, 12V DC Power Input "d?mf‘&s,ms.:r more

VMPS-250A 25mmx25mmx | 5mm, B/W CCD with pinhole lens, pre-wired cabling
- - for video/audio, |2V DC Power Input 49,9 /%45 75 or more

new{?
Bench Digital Multimeter

w RS232C ™"
g ,

O'Scope Offer
30MHz! ONLY $299!

z !
*10 digit LCD %“’ lay with Field Strength fom $99.00 ! _—
I—Il_:?gsl(;llspecd 301 z direct counter w 0.1Hz Measurement FC1002 ltem#
*50 ohm input for full range 1MHz to 3.0GHZ Includes: CSI9803R
coverage *extendable/retractable whip antenna
*Ultra sc‘r,mtive 5 r:lchr(l)nnu; ;{c';ector ilﬁ h"’lmﬂenmf}t:-hl Nicad batt pack
se ment bargraph display of signal strength (600mAH) *
selectable gate speeds g fug-in charg Digital & Analog Display, /
*hold switch Tocks glspja} DG 0 mall plioge L chupger 3999 counts & 42 segment bar graph. i rssesart
*low power consumption (6 hr nicadoperation) *Autorange & Manualrange « Dual Chgn"e,
Uxtensiv stails (@ www.web-tronics. *DATA HOLD, Min/Max Relative
Extensive Details (@ www.web-tronics.com PO « Dual Trace #0SC-1030
Simer Eeonows VN *Storage Data DISPLAY/RECALL » Vert Trigger
Protek 40 MHz O’Scope . P IL‘; 01 % ¥ :Erurl;( LME fAC voltage & current * | Year C.S.I. Warranty!
ack Light

2 Channel  AMAZING VALUE ! | $9.99 $7.99 $6,99

Dual Trace 1999 counts LCD
6" Internal Gi Display, 15mm

*ADP Measuremem 400mV+/-3% Includes | aectifascope probe

*Continuity & Diode test

#Pavibe Sonrde: AT of DC Manufactured for CS| by a leading

g dnuu height . ©O.E.M.manufacturer.See our website

ALTMI.{\(é - See details @ web site for detailed specifications!
ALTTRI DATA HOLD
TV Sync Audible Continuity P oy
Auto Foeus : R St _ Digital Read Out 3Amp Bench Power Supplies
Brand New faal Tize cwu*mv- NeChNIeS - 4 Available in 0-30 volt & 0-50 volt versions
Not Refurbished! $3 ] 9-00 .o :RE tﬁg;gf fﬂﬂf"ém 0oy Hiﬁh stability digital rse:d-out bench power su:lfcllies featurl-iug constant voltage

. - “De o and current outputs. Short-circuit protection current limiting protection is
Includes 2 O’scpe P\mbesa‘m’”" d.n”"’ Offer) .Bc&,S:;fe“‘zégﬁ‘&fﬁ%‘,’i}'.ﬂ{(‘,g’ﬁ1 provided. Highly accurate LED accuracy and stable line regulation make the 3000
See all Details @ web-tronics.com *Size: 138 x 69 x3Ilmm OS] 830 series the perfect choice for lab and educational use. o

Line Regulation: 2x10 +Ima \ '
LED Accuracy: Voltage +1% +2 digits N !
Current +1.5% +2 digits INEW . -
Wave Line Noise: <Imvrms L“\J‘er Prlces

Dimensions: 291mm x [58mm x [36mm

Our Most Sophisticated DMM  We Sold Over 800 Last Yeor!
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Coun
Auto-Ranging with Analog Bargraph

* K Type Temperature Probe Included

+ Pulse Signal for Logic & Audible Test

+ Continuity/Diode Test

CT
Q:Q Q:Q

= True RMS Mode
= 10MHz Frequency Counter
+ Time Mode with Alarm,

CSI13003:0-30v/0-3amp 1-4/$89.00 5+/$85.00

= L Te
ety SopWaich Ak Power OFF"Keep ON" Made 0l o i,
10 Locaton Memory . ;:::3“ Input with Warming CSI5003:0-50v/0-3amps1-4 / $109.00 5+ /$99.00
* Min, Max, Avg and Relative J—
Mode s A Bookmark our WEB Site!Many morePower = L SUS 3
= Bechil Masistnen - Sall:.cy ;e:ig:nULcl,].:-l & VDE-0411 PROTEK 506 S li Available. Look Under T E "r__
: Sopandind Mesrenent ol e 129.00 ea. gty 10 Supplies are Available. Look Under Test Equipmen

+ Silicon Test Leads

CIRCUIT SPECIALISTS, INC. 220sS. Country Club Dr., Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824
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www.web-tronics.com

_— @

PC based Digital Storage
Oscilloscope, 200MRz
-sas/- equiv. sampli

interface

|tem# 200DSO £799.00

Intelligent DMM with
PC Interface

*Auto-Ranging

*Dual Display

*Conforms to IEC1010

#3999 counts & 38segment
bar graph display

*DC vollaguaulcmnynéj

*#AC voltage (auto ranging)

'Tuupcr.nurc measurement

*Resistance (auto ranging)

*eapacitance

*diode testing

*transister check

*audible continuity

test equipment.

item# CSI345
Ships with Rubber N —_
Boot, RS-232 cable, '
Software $44.50 -
& Test Leads &

K-probe

Details & Software Download @ our web site
Intelligent Multi-function Digital Counter

An intelligent multi-function
@ counter controlledby an 8-bit
micro-controller with
cight- dl%_li high bright LED
dl»p}dy our measuring
: functions (frequenc perlod
- total mode & self-check).
T item&CSI 6100 Also.a 10MHz OSC.OUT.

Frequency Measurements: ™
CH A, Range 10 to 100Mhy $149.00 !!
NEW

@ seupunn

CHB, Range 100Mhz to 1.3GHz
DETAILS AT OUR
WEB SITE under TEST EQUIPMENT

our extensive offering of new
FLUKE TEST EQUIPMENT.
LED’s/Megabright Blue, White, GREAT PRICES! Just goto our home 1deL & select
luminous T!“{? EQUIPMEN
11!:'[;,'1‘,“ @ 1 10+ 100+ \'V\Ll\“(. ;L.ot great deals ..
Megabright Blue Smm (L7113PBC/G) 1400  $1.95 $1.50 S§1.25 FLUKE COLOR SCOPES
Megabright Blue 3mm (L7104PBC/G) 600 $1.95 $1.50 $1.25

Megabright White Smm (L7114PWC/G) 600

FLASHING red 3mm (L36BHD)........

¥ TS

& long lasting S
for large bulk purchasers !!!!!!! CHECK PRICES BELOW!

GL3 series = 2.5 m.m. width/ G4 series = 3.5 m.m. width/GLS5 series =4.8m.m.
widthGLS series = 7.0 m.m. width/ GL 10 series = 9.0 m.m width/ GL12 series =

12 m.m.width.........100 pes per bag

item Ieng_,th price item Iené_th rice
GL3-100  4inch  $25/bag  GL5-400 inch  52.49/bag
GL4-150 6inch  $.49/bag GL8-200  Binch  $1.99/bag
GL4-200 Binch  $.79bag GL8-300  12inch $2.79/bag
GL4-250 10inch  $1.15/bag  GLB-400  16inch $3.99/bag
GL4-300 12inch  $1.29/bag  GL10-400 16inch $5.49/bag
GL5-200 8inch  $99bag  GLI0-500 20inch $6.15/bag
GL3-250 10inch  $1.39/bag  GL10-600 23.5 inch $9.29/bag
GL3-300 12inch  §1.69bag  GL10-800 31.5inch $13.99/bag
GL5-350 14inch  $2.29/bag  GLI12-650 25.5 inch $12.49/bag

www.web-tronics.com

Digital Storage Oscilloscope Module feitis 2
Convert any PC with USB
interface to a high performing
Digital Storage Oscilloscope.
This is a sophisticated PC
based scope adaptor providing
performance compatible to
mid/high level stand alone
products costing much more!
Complete details & software 1
download (@ our web site under

AMP
0-18V Bench
Power Supply
LCD Display
input voltage:  110VAC
output: 0-18VDC
Current: (0-2A
Source EfTect:<0.02%
Load Effect:<0.01% +5mV
4{'4|‘1plc & Noise: <ImVrms

$59.95 $52.95
item # CSI 1802D

Intelligent Auto-Ranging DMM
Our Most Sophisticated DMM Ever!
Large 4 Dig backlit 8000 count dual
dlspl.u, & Analog Bargraph......

RS232 Infrared Interface/software/cable...
4 display modes, True RMS value &
Freq. of Min/Max values: Temperature
in F/C; relative quantity & error % of
relative value at the same time...
WUCH MORE DATA (@ WEB SITE

item# CS1 8203.......$189.00

HimV

www.web-tronics.com

' —~SoftTube Heatshrink

2:1 shrink ratio

Sold in 4 ft lengths

Sold Bulk on Splwl

Extremely Low Prices

Many diameters LOW
Many colors PRICES!
PLEASE VISIT OUR WEB SITE
FOR SELECTION & PRICES

www. WEB-TRONICS.com

New DC Fans ! @
GREAT PRICES W
UL/Ball Bearing Sleeve/ 3 wire
item # 10 25 100+

40mm 12V (PLAZBI2H).$595 425 395 328
60mm 12V (PLGOBIZH).S5.95 425 397 330
60mm 24V (PL6OB24H).S595 429 409 :
B0mm 12V (PLROBIZH) $5.95 425 395
S0mm 24V(PLSOB24H) $595 425 3.95
92mm 12V(PLI2BI2H) $595 425 4.00
92mm 24V(PLI2ZB24H) $5.95 4.25 4.09
120mmI2V(PLIZBI2H) §7.95 675 5.69
120mm24V(PLIZB24H) §7.95 675 5.69

More Information (@

$2.15 $1.59 §$1.35
more technical details (@ our web site under SEMICONDUCTORS

..as low as $.28 ea!

OUR NEW SELF-LOCKING CABLE TIES

UL approved Nylon 66, 94V-2, white coloracidproof, alkaliproof, good insulation
old in Bags of 100 pcs, Buy at prices usually reserved

OPTAscope «iw

Digital Real Time Oscilloscope
An affordable USB digital

oscilloscope for students & hobbyists .

*1Ms/s Max Sample Rate

*8 Bit Vertical Resolution

*2 Channel

*Ext Trig
EXTENSIVE DETAILS @
www.WEB-TRONICS.com

=,

$169.00 ‘ !
item# SCOPE 81M

iiv"
Single Turn 1/4™
SQ. Cermet Pots i

(Horiz. & Vertical)

FLUKE

Visit our web site & view

wiww.web-tronics.com

RF 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 &
1s & 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

$1699.

Extensive Tech Details & a Special Offer
At Our Web Site (www.web-tronics.com)

Circuit Specialists now carries

FLUKE TEST EQUIPMENT

MultiTurn Cermet Potentiometers
PRICED TO SELL! (WIW1012 series)"

22 TURN RECTANGULAR
(standard values from 100 ohm to 2 meg)
1 10+ 100+ 500+
$0.89  $0.79 $0.55 5049
26 TURN 3/8” SQ Top Adjust
(standard values from 100 ohm to 1 meg)

Stocking standard
s I 104 100+ 500+ .
}:]f'ﬁt;f’m Mol $1.09  $099  $0.75  $0.65 (;‘e'n‘:&‘,z‘*"f'
(WIWI1036series)  “H” | 10+ 100+ 500+

$0.79 $0.69 $0.55 5045

Cermet Prices shown are per value/ More Details (@ www.WEB-TRONICS.com

Industry
Best
Pricing!

Red-Diffused 3mm (L934HD

Green-Diffused 3mm (L934G
Yellow-Diffused 3mm (L934YD)

Red-Diffused Smm (L53HD)
Green-Diffused Smm (L53GD
Yellow-Diffused Smm (L33YD)

Standa rd SMM & 3MM LEDS/Red/Green/Yellow

More Details (@ www. WEB-TRONICS.com

1 10+ 100+ 1000+
S12 S08 805 S04
S.14  S09 S$.06 S.05
SIS S0 $07 .06 (GREAT
512 508 s05 so4 | LED
D) S.14 S.10 5.07 S.04 \PRICES!
S15  S.1 $.08 S$.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.L.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

Circle #145 on the Reader Service Card.

800-528-1417/480-464-2485/FAX: 480-464-5824
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Infroducing the Parallax SumoBot:
an avtonomous Mini-Sumo class
competition robot with the brain
of a BASIC Stamp microcontroller.

i

élLﬂLCaE)C«L Nl '

include.
If you think one robot is interesting, wait until you see two of them
battling for control Sumo-style. The new Parallax SumoBot is a

/“) f'j competition-ready robot designed within the Northwest Robot Mini-
Sumo Tournament rules. Fitting within a 10 cm x 10 cm square and

weighing less than 500 gm, this little pusher will locate and knock its
opponent right out of the ring while detecting the outside circle should
an escape move be necessary.

The electronics consists of a surface-mounted BASIC Stamp 2,
infrared sensors to detect your opponent and the edge of the
Sumo ring. The hardware package includes the black anodized
aluminum chassis and scoop, servo motors, wheels, 4AA power

pack (batteries not included), mounting standoffs and screws. The

- .‘ 5

- |

- | documentation takes you from basic moves to one-on-one combat.
. SMW\OB o™

: s Mini-Su

-

- For more details on the SumoBot visit the Parallax, Inc. website
5 at www.parallaxinc.com/sumobot. The SumoBot Kit (#27400) is
- available for $139 or buy two SumoBots for $249 and save $29!
-

- ‘ |

- ]

-

- A & |

E Order online at www.parallaxinc.com or call us

= FLOOw | toll-free 888-512-1024 (M-F, 7'a.m. -5 p.m., PST)

- i

-

| PARALAX R

i BASIC Stamp and the Parallax logo are registersd trademark wratlax

Circle 154 on Reader Service Card.



