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Video Transmitter

Delta - the ATV transmitter you can change to f it your needs .
Three bands, one design.

Jeff Johnson KC5AWJ
17423 Landon Oaks Drive

Houston TX 77095
[kc5awj @stevens.com]

A TVwas the 'cason I got my ham observe many different systems, both
lice nse. Being ab le to talk to on 440 MHz and 1.2 GHz . I was a new
people without using Ma Bell ham with little or no equipment, no di s-

was OK, but being able to see them at posab le income- hut lots o f spare parts.
the same time- no slow scan for me- My options were do wn to onc-e-build it
was coot, myself.

I had been attending HATS and South I looked at all the circuits and equip-
Texas BLT meetings for several months ment I eou ld find , for ideas aho ut
before I got my ticke t, and I was able to wh ich manufacturers made parts for

"I r "IMAIN PLL
AUDIO INPUT STAGE #1 "LOCK" INDICATOR

COLPITTS OSC. W/PLL USER CHANNELFREQUENCY SElECTION
SELECTOR

PRESCALER

AUDIO INPUTSTAGE #2
COlPlTTS OSC. W/PlL

~
VCOANDPAD

FREQUENCY SElECTION MMIC
CLOCKDRM FOR MAIN PI.l

VIOEO INPUT
~ HIGH POWER AMPUFIERNTSC PRE·EMPHASIS

NETWORK 3 dB PAD
DC POWERINPUT & OPTIONAL50 mW AMP

REGULATOR .. ..
Fig. J. System blvd diagram .

ATV frequencies. By this time almost a
year had passed a nd HATS had deter
mined that the Houston area did not lend
itse lf to in-hand 440 MHz ATY. My fo
c us was abruptly narrowed to creating a
1.2 GHz transmitter.

Alpha hoard

I found a chip tha t would phase-lock a
1.2 GHz signal using a crystal control.
This was great ! A one-ch ip solution to
my pro blem-and there were applica
tion notes for building a 1.5 GHz veo
to use with the chip, a Plesscy S P5070F
that cost ahout $ 17. Not too bad, I
thought, and I didn ' t think the other
parts would be any more diffi cult to find
in small quantities. Wrong!

I could ge t samples of some of the
parts but most had a minimum purchase
quantity of 3,000-5,000 pieces. I spent
several weeks searc hing fo r alternate
sources and components, and fi nally
wound up with enough samples to build
two prototypes. following the yeo ap
plication note, and another e ight or nine
vari ations on the theme.

I created artwork and made the fi rst
circuit hoard. I had all the video compo
nents hut couldn't find the transformer
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Photo A . Coil with both sides spread. No
morr curvet

I was o n the right track, Once more, I
began creating di fferent y eO designs
using my free samples. I made up the
firs t of eight boards and gave it to my
first vic tim. He got it to work in a matter
of hou rs, and made his own audio ci r
cuit. Unfortuna tely for him. my first
victi m did such a good job of making
my mess work. he got to help with most
o f the rest of these litt le beasts. Some
where around the seventh or eighth
YCO. I got samples o f a TriQuint
general purpo se downcon vencr, the
TQ9272 , One section of it co ntained a
y eO with buffered outputs , All i l

Some people were so impressed that
ld made a low-power ATV video-only
transmitter for under $40 that they
wanted one 100. Buoyed by the fact that
I'd survived the Alpha. I boldly con
ceived the next hoard-hut I was
smarter thi s time.

Audio would go on its own hoard un til
I resolved the parts problems it created.
About that time I was shown an arti cle
from VHF Communications o n a 13 ern
ATV exciter. T he ir design had mo ved
many of the "fl yi ng" pans onto a 50.
ohm stri plinc on the PC board. Thi s
made a lot of se nse : fewer parts to break
off; a 50-ohm trace to make the MMIC
amplifier happy: and a match to the coax
going to the high power amplifier,

Bela boa rd

a yeO that would frec run at 1170 M Hz.
I reattached the PLL and it loc ked on
freq uency. Then I added the video.

A little more troubleshoot ing on the
video board-and what do you know ...
It actually worked.

used in the audio ci rcu it I had fo und in
the ARRL Handbook , Well. 1 had bitten
o ff a 101 on this firs t hoard. so I gave up
trying to find that stupid transfo rmer and
concentrated on the video section. Video
pre-emphasis and two transistor gain
stages weren't too hard 10 debug-hut
nothing came out the other end . It was at
that poi nt that I found OUI why they call
them application "notes." Nice idea
but has anybody ever built it 10 see if it
works? Two weeks later. aftcr call s to
anyone who would listen (and a few that
didn 't want to hUI did anyway). I' d gOI
to the point of finding out where the
free- runn ing frequency of the YCO ex
itcdc-disconnec tcd from thc PLL and
video signals . Surprise! No wonder the
PLL wouldn't/could n' t lock . II couldn' t
correct a veo running 100 M Hz too
low o n the voltage I had given it. and I
didn 't have a 17·'1011 car battery handy
10 correct the problem. I spe nt another
week tweaking that sorry YeO, Actu
all y. it wasn't that had (I' m still mar
ricdj. BUI noll' I was gelling coc ky. I had
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Pilato B. Audiolvideo section of completed Delta transmitter (onlv one audio section used] ,
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needed was a small inductor- a short
p iece of win."-to set the general osci tla
lion frequency. The downside '? It cost
$25 each in quan tities of 25 or more .

Charlie board

The most o bvious problem with the
prior boards had been the inabili ty to

create reliable quantities of Yeos. The
second problem was inherent in the
SP5070: a fi xed prcscalcr divide ratio
with a PLL using a set di vide and com
pariso n ratio. What all that jargon means
is that I could have only as man y fre
q uencies as I could ri nd crystals to cre
ate them. This meant one or two
frequencies using readil y available ctys
tals: any other frequencies would be
special-order, big-bucks crystals. The
third problem was finding a good aud io
design with parts that could actually be
purchased in reasonable quantities.

The entire process seemed to be a
guided e volution . Ij ust didn 't know who
was doing the guiding. I' d been search
ing for something but did n't know what
I was looking for.
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CIRCLE 42 ON READER SERVICE CARt:

CiRunOICi YB·400

~ .. NO TUNER S

~
"'~ ..",t- NO RADIALS

:.0...'-' +'" NO COMPROMISE
'~"""-,,J>.,,,, PRICES START AT $49.95
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~ (71 9) 687-0650 .

two chips-but I gained hundreds of r -------------
frequency selec tio ns.

The problem with the audio design
was not so much its design as the parts J
was trying to use . Although the varactor
diode was a "preferred part" it also had a
20+ week lead time in minimum quanti
ties of 5,000. Would yo u believe the part
I needed was one page back from the
part I couldn't get ? It wasn't much big
ger, cost half as much, was in stock for
immediate shipment, and I could buy it
in quantities of one . Yes, one.

Gee, wouldn 't it be nice if someone
else did all the bleeding for you? Well,
how about burnt fingers and a couple
square feet of mangled copperclad?
Forthwith and hereafter. I present a de
sign which shall be known as "Delta,"
containing the bits and pieces of knowl
edge I have gainedllost over the past
three years in pursuit of a design for an
ATV tra nsmitter.

Another HATS member gave me a
copy of a magazine, and ins ide was a
small ad: v e o s for under $10. I figured
I had nothi ng to lose and gave them a
call. Yes, they would sell smaller quanti
ties, but the price was higher than the
TriQuint part. These nice folks offered
to match TriQuint's price to be "de
signed in." My veo creation problems
were over.

I was working on another project at
my real job, which required me to look
in a data book I had never paid much at
tention to. This wonderful book was the
Motorola CMOS Special Applications
Handbook. Inside were more PLLs than
I had found in the previous two years.
What made it especially nice were two
parallel programmable PLLs.This meant I
would not need a microcontroller to run an
12C bus or serial interface to the PLL. I
could use a DIP switch. I would no longer
have a one-chip solution; it would take

Audio subcarrler frequency 4-6.2 MHz

Frequency Range

Channel selection steps

Output power

Video Input ~vel

Video pre-emphasls

Video modulation

Audio Input level

Audio modulation

860-1300 MHz, 2300-2500 MHz (Use only in
authorized frequencies)

.25 MHz. 1 MHz

50 mW-2.5 W(+)

1V H into 75 ohms

CCIR 405-1

Direct FM (up to 20 MHz bandwidth)

1V p-p into 5k ohm

Direct FM (subcarrier(s) summed with video)

"The compact modelmostpreferredbyOlJTpan
ehslS forlisteningtomajor~ndSlafionS ...
audio quality is tops within itS Size c/8SS. •

Passport to Worldband RMIio

Here's evet'yIt1ing you wanl at a price youcan attord.
The Grundlg YB-400 covers LW•MIN. FM and aI of
SW. An illumnated lCD reads to 1 kHz on SW.
Enjoy smooltl SSB wilh line tuning knob. Tune your
favorite stations instantly wilh keypad entry or 40
~. Otherfeaturesindude: duald91aI dodo:·
timel' wilh soooze and tial lock- Swilches tor: wee
Narrow. L.ocaI-DX and Ht-Low Tone. &.Wied wilh
Six: AA cells. carry case. wincklp antanna. manual
aooGroodigW8\1EtGuide. I()().f() "169.95 (+"6)

Universal has a ~mitea number ol like-new Fac10ry
Recondi tiOned YB-400s, All accessories and
same one year limiled warranty. , trot ' 149.95 (+"6)

0rdIr now atld fJ8t a FREE fIIdJo atl/lld atld a FREE
copy of OX T/iM For Beginners wilfl your YB-4OOI

, ~ , - .

uni\iersal .....
radio. inc.

Audio step size

Input connectors (3)

Output connector (1)

Input voltage

Table 1. S~cifications .

10-31 .25 kHz (dependent on crystal selection)

RCA

SMA

10.5-15 VDC

Universal Radio
6830Americana Pkwy.
ReynoldsblJrg.OH 43068
• Orders: 800 431·3939
. Inlo: 614866-4267
• FAX: 614866-2339

www.universal·radio.com
Quality Communications Equipment Sl~ 1942
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Fig. 5. Power input section,
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C1RCl.E 332 ON READER Si:RVlCE CARD

BIOELECTRIFIER
PLANT GROIJI/TH STIMULATOR

Delta board

Some new features:
'Two audio channels with separate

PLLs (stereo, or mono and one control
frequency) and use of one. two, or three
crystals for oscillation reference

-Board can separate into three mod
ules-audio/video control, video, and
amplifier module (high power: 2.5 W or
low power: 50 mW}-for RIC and
portaeam use

'Uses a smaller, cheaper VCO with
more available frequencies

-You get 900 MHz.. 1.2 GHz, and 2.4
GHz with same board design

'Replacement of DIP switch (the con
tacts bounced in RC aircraft).. power
switch, and lock indicator with header
strip allowing quick frequency changes
using pre-made "keys" (uses 34-pin
header, floppy disk cable)

'Unused audio sections can be
powered down for power conservation

Don' t be scared by the schematic. The
way printed-circu it software works is
that if you want an option it has to be on
the schematic. There arc lots of options
here! The nice thing about this board
is that you only need to stuff parts in
the sections you want to use . The
component numbers are broken up into

• COMPACT SIZE. 4 5" X 2 25" X 1"

• ADJUSTABLE OUTPUT UP TO
25 VOLTS

• STAINLESS STEEL ELECTRODES

• WIRED AND TESTED

FOR MORE INFORMATION

SEND SASE TO:

SEAGON COMPANY

5541 OAKVILLE CENTER

SUITE 215

ST. LOUIS, MO 63129

Photo C. Can J touch it? Am J holding it just right? Daughter Meredith holds ready-to-go
CIRCLE 241 ON READER SERVICE CARD Delta -just add power.
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functional groups: the 100s and 200s arc
the two audio subcarriers; the 300s are
the video amp section; the 400s are the
main PLL and its circuits ; the 500s are
the yeo and buffer amp; and the 600s
are the high-power amplifie r for 1.2
GHz or the low-power amplifier for 900,
J200 , and 2400 MHz.

The sections tha t will always be used
arc: the power input section (fuses and
voltage regulator): the video amp section
(NTSC pre-emphasis, combines video
with audio channels); the main PLL with
prcscaler; and the YCO with buffer amp
and pads. It wouldn' t be ATV if it didn' t
have the video stuff. For those of you who
want sou nd with your video the two audio
channels can create stereo, or mono and a
co ntrol frequency, or j ust mono.

The schematic as written is specifi
cally for 1.2 GHz operation due to the
frequency limitations of U600 (1240
1300 MHz). The YCO (U5OO) can oper
ate from 860-1300 MH.l. By us ing U60 l
(500-2500 MHz) in place of U600, you
now have a dual -band transm itter with
an outpu t of 50 mW. The YCO and
prcscaler can be exchanged for o ther de 
vices in the same size (parts lis t has de 
vice numbers) and will then transmit in
the 2.4 GHz band with a 50 mW o utp ut.
Additional amplifie rs can be added out
side of this assembly to allow as m uch
power as the owner can afford .

What do you want to do?

After yo u have created/bought the
printe d circuit hoard the next s tep is to
determine what you want the board to do
and p urchase pa rts accordi ngly. Will it
he a base stat ion transmitter? A portable
camera wit h a link transm itter'? Used in
an RIC model? W hat frequency(s) do
you want to use ? Do you need o ne aud io
channel? Stereo'? Two selectable mono
audio channels set to different frequen
cies '? How much output power is re
quired? All of the above? Better make
anothe r board . or perh aps two.

Assembly

The air core inductor (L500) is made
from #26 AWG mag net wi re wrapped
ten times around a form (piece o f bare
# 12 AWG solid copper wire). Wrap the
wire aro und the for m in a tight sing le
layer. Remo ve from the fo rm, and. us ing
a hobby knife blade (an X_ACTOTM #10
wo rks fo r me ), spread the windi ngs apart
by the thic kness o f the kni fe blade. Do
this ge nt ly: you don' t want to nick the
wire or your fingers . One pass on each
side of the coil will spread the wire uni 
fonnly. Remove insulat ion (carefully
scrape with knife blade or use insulation
solvent) for approximately one-half inch
close to coil ends. Trim and form leads
to I1t pads on circuit board.

Remove some of the material from
around the outside row of pins on co n
nector J5. This will allow more room for
the solder iron tip and make inspection
eas ier. After soldering in J5. use an ohm
meter to check co ntinuity between each
pi n and its destination . Also check for
shorts between adjacen t pins and to
ground. The j umper headers can also be
trimmed to ease soldering . Insert the
headers and tack them in place from the
bottom of the board. Care fully trim the
plastic from the outside edges of the
header until the component side pad is
visible . Finish soldering the header in
place. A ll through-hole parts should he
installed fi rst. and checked for shorts
and continuity.

If you arc using a commercia lly-made
board, assembly is easiest if you solder
the parts from smallest to largest, with
the through-hole parts assembled last. If
you have made your own board and did
no t do plated-through holes (they arc be
yond the capabili ties of most hobbyists)
you wi ll want to do all of the through
hole parts first and then the surface
mount ones. S urface-mount parts have
all of their electrical con nec tions on one
layer-the layer you can see . Through 
hole parts connecting to traces on the
bottom are easily inspected, but the
traces on top are di fficu lt to solder with
out leaving some space under the part. to
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FIg. 7. High- and low-power amp . VCCI (pm 2) max _ 9 V (currently +45 V). VBB (pm 3) max = same. VCC2 (pm 4) max = 16 V (normal
battery is 13.8 V)./nput power max = 10 mW (currently -6 mW). To decrease power, reduce VCCI and VBB no lower than 2 V and/or de
crease VCC2 lower than battery voltage . Do not use regulated 9 V from board- there is not enough current available through VI to drive
VCC2.

VCCI (PIM 21 MAX • 9V [ CURREHT~Y ~.SV ]

'" (PIM J1 MAX • SV [ CURREHT~Y ~ .SV ]

To PI'MCMlrIPLL VCC2 (PIN 11 MAX = 16V [ NORMAL BATT IS 13 . 2V l
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heat the lead and the pad. It also helps if
you install the parts with larger quanti
ties first. This makes it easier to tell
where the single parts go because there
are fewer places to look.

If you're making the high-power ver
sion, do not install U600 until the board
has been tested and all functions are
working. It 's much easier and safer to
test small signals than large signals .

2.4 GHz), one audio channel using 16
MHz (31.25 kHz steps), and the other
audio using 10.24 MHz (to kHz steps
but maximum frequency is 5.12 MHz).
Any crystal can be used in the audio
channels, provided the divide ratios
work out to a whole number with no re
mainder, or the PLL will oscillate and be
unable to lock.

Divide ratios of PLLs

EXAMPLE:

Formulas for the MCI45106:
PLL reference frequency :
(ref. crystal input freq.)(divide by

2)(divide by 2e9 or 2e1O)
Oscillator frequency:
(oscillator output freq.) (divide by N)

with N being the binary inputs PO to P8.

16 MHz crystal installed, 5.25 MHz
oscillator output frequency desired.

16 MHz input divided by 2 = 8 MHz.
8 MHz divided by 512 (2e9) = 15.625

kHz.
15.625 kHz, or 0 .015625 MHz, is our

step frequency.

Why three crystals?

• Aulopatch· ReverseAutopatch
• User Programmable CW 10.

Control & User Codes & Timeouts

From RC-1000
Mic ro
Comp uter REPEATER
Conc epts CONTROLLER

Manual with schematics • 90-Day Warranty
Wired &Tested wi manual .... $199.95
~ Micro Computer Concepts
~ 8849 GumTree Ave.
/,~,,' -', New Port Richey, Fl34653

i~';"_-!. 813-376-6575

The board needs one crystal to operate
in standard mode. A 16 MHz crystal at
Y200 provides reference frequencies to
both audio oscillators, and using the /2
output of the audio PLL provides the 8
MHz reference for the video PLL. The
board artwork connects YlOO and
Y200 together and provides the 12 sig
nal from U200 to the video section. By
having the option of three crystals, I
can separate the crystals from each
other by removing a section of the
trace connecting the two audio PLL
crystal inputs together and have the
video using an 8 MHz crystal (250

ClRClE1600NPEADERSERVlCECARD kHz steps at 1.2 GHz, I MHz steps at

16 73 Amateur Radio toaey » September 1997



The prescalcr ratio is set to 64 by art
work connections to VCC on pins 3 and
6. This ratio will allow 0.25 MHz steps
on the 900 MHz and 1.2 GHI. bands. Fo r
usage on Ihe 2.4 GHl hand, a different
prescaler chip (MC I2032A) should be
used and pin 6 connected to VCC giving
a di vide ratio of 128.

Connect board to power supply and
verify correct voltages arc being seen at
all areas o f the circuit. Chec k for hot
parts: Under proper operation every
thing should be cool to the to uch except
the regulator (warm after 30 minutes)
and the po....'cr ampl ifier (slowly warm 10

very warm after 30 minutes ).

•

This potent iometer (pot) sets the de
viation (the width ) of the video signal. 1I
shou ld be adjusted with no signals ap
plied to the audio inputs and VRIOII
VR201 set to minimum. Using a cali
brated receiver (a receive r with known
ATV characterist ics and settings) the
video input level should he set such that
the video received is in color with no
"bloom" (too much signal) , or is not
"dingy" (not enough signal) . A spec trum
analyzer will verify the total deviation at
approximately 8 MHz. The ARRL Radio
Handbook has suggestions o n how to set
video deviation .

Most of the problems you'J l encou nter
in building th is board will he bad so lder
joints. The first thing to do is determine
which sec tio n of the board is nu t func
tioning properly; make sure the power is
turned off. and check all the so lder joints
in the section. touching up the joints that
look susp icious. Reapply power and
chec k to see if the sec tio n is now work
ing . If power to that sec tion is incorrect
or the main regu lator has the correct
voltage on the " IN" side and no o utput
there is a solder bridge somewhere on
the board . Look for so lder joints that
have slopped o nto their neighbors' pads
or onto the power traces or ground
planes.

Transmi tter adjustments and
a lignments

Frequencies for video and audio are
set by program keys and should he

checked, the first time. anyway, 10 verify
that you have understood the program
ming sequence. This is easily done using
a spectrum analyzer with no video or au
dio inputs applied to the hoard, or a fre
quency counter can he used if it ca n he
set to "peak de tect" the signal. Audio
frequencies can also be checked using
an osci lloscope.

Video input level (VR300)

TroubleshootingEXAMPLE:

Inpu ts N I2 and NIO should be con
ncctcd to AGND. This is the opposite o f
the MC 145106! The MCI45151 has its
input pins and refere nce address pins
pulled up by internal resistors and arc at
positive voltage potential and inactive
unless connected to ground. I guess
these chips were done by two different
groups-c-one gro up that preferred pull
down and the other gro up preferring
pull-up. I have designed the artwork
where a closed co nnection indicates the
selection of that pin on the PLL to its ac
tive state . For those of you familiar with
logic levels this will drive yo u nuts.
Please remember the two PLL chips are
opposite if you must use a voltmeter to
tro ubleshoot your freque ncy keys.

8 MHz input divided by 2048 =
0.00390625 MHz.

0.00390625 MHz is our phase de tect
freq uency.

1280 MHz div ided by (64) = 20 MHz.
Then 20 MHz is di vided by

0.00390625 M Hz = 5120.
5 120 = 4096 + 1024.

Applying power

8 Mltz crystal installed. reference ad
dress divide ratio of 2(}.l.& is used.
Prescaler divide ratio is set at 64. 1280
MHz oscillator output frequency desired.

Oscillator frequency

Do not power up the transmitter with
out connecting an antenna or dummy
load to the output. This is a good prac
tice to get into. even if the board would
not be damaged. Antennas should be
pointed away from organic life. Expo
sure to higb-Irequency energy ca n cause
permanent damage. especially to eyes .

The board should be tested prior to in
stallation of the high-po wer ampli fi er.

(oscillator output freq .jtdividc by The 50 mW section can be tested along
prcscalcr ratio)(dividc by N) with the rest of the board if your test

with N being the binary inputs NO to equipment can survive the 50 mW as an
N 13. input.
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The re ference divide ratio is set by
connecting RAO-RA2 10 ground per the
manufacturer 's table. The artwork sets
this ratio at 2o.t8 . Other ratios would re
quire "cuts and jumps" to connect the
appropriate pins to analog ground
(AG ND).

PLL reference frequency:
(re f. crystal input frcq.)(d ividc by ref

erence add ress div ide ratio value) =
phase detect frequency

Inputs PH. PO. and P4 shou ld he con
nected to (he po sitive voltage supply. All
of the PO-PH pins have internal pull
down resistors and arc at ground poten
tial and inacti ve unless connec ted (0 the
positive supply. Each audio section is in
dependently powered . allowing unused
sec tions 10 he turned off.

Formulas for the I\1 C I45 1S1

5.25 MHz divided by (N) must =
15.625 kHz or 0.015625 MHz.

Therefore 5.25 MHz divided by
0.015625 MHz = 336.

336 = 256 + 64+ 16.

Photo D. Portable system configuration
•.sed d"ring this yea r 's Ma rch {Jf Dimes
Wa/karhml. Note Delta board 10 left of TV;
abort' rear wheel ,



Video mix level (VRIOl, VR201)

Subcarriers are a tradeoff. They rob
power from the canier-the video-to
support their life. The adjustment of
VRlO1NR201 creates the balance be
tween these two signals . Using a cali
brated receiver, adj ust until sound is
heard clearly with no video damage.
Play around; sec what too much audio
does to the video (tearing, lines of white
dots), or not enough audio (I can't hear
you, but you look great). Adj ust the first
subcarrier (the one closest to the carrier
and lowest in frequency) first. If you
are using the second subcarrier (most
applications won't but it's there for ste
reo or controls) set it according to your
receiver spec ifi cations for second
subcarriers. Verify that the video signal
remains good and audio is clear. The
first subcarrier should be set approxi
mately 10 dB down from the peak of the
video signal and the second subcanier
approximately 10 dB down from the
first subcarrier (this is a very good time
to have a spectrum analyzer to visualize

the relationship between signals). Bessel
null calculations for subcarrier power
levels and deviation in relation to carri
ers can also be used to determine empiri 
cally the best s e tt i ngs for each
subcarrier.

Audio input levels (VRlOO, VR200)

The deviation of the audio signal
should be set by (once again) using a
calibrated receiver. This contro l with a
normal IV p-p signal will be set "wide
open." For audio levels above IV p-p,
such as an amplified microphone, this
control should be adjusted to bring the
signal back to IV p-p. "Hot" audio
sources will cause the video to "tear"
due to over-deviation of the audio signal.

Author 's note: Boards, parts kits, and
"mostly assembled" kits should be avail
able by the time this article is published.
Information on prici ng and availability
will be posted on the HATS Web page
at [httpJlwww.steveT1.i.comIhats]. E-mail in
quiries can be sent to [kc5 awj @

..... ..... .,_..

Photo E. Tc shirt and hat collection fro m
activities supported by flATS since /994.
Not shown is shirt from /994 Tenneco
Marathon -it wore out.

stevens.co rn ] or [n5jxo@stevens.com].
P lease send SASE for complete parts
list. II

$79.00
20.00
15.00
10.00

CIRCL.E 248 ON READER SERVICE CARD
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$79.00
plus sh ipping

The ToneLogger™
DTMF Decoder Display Board with ASCII Serial Output decodes all
16 DTMF digits and features a large 8-digit LED display, an
amplified audio output, ju mper selectable Normal and High-speed
decoding , and an ASCII serial output at 9600 baud . The 56
character memory is viewed, without loss of data, by scrolling either
left or right. A lthough a computer is not required, the serial ASCII
output allows for automatic logging of decoded number groups.
Logging software for both DOS and Windows environments is
included with each ToneLogger™ purchase. The NEW
ToneLogger™ is 2-1 /4" x 6" and requires 9 VDC at a minimum of
150 rna current.

ToneLogger™ Assembled & Tested PCB
CAB ·3 Audio & Compute r Cables
PMK-1 Plastic Mounting Kit
PS·9/2 9 VDC @ 200 ma AC Adaptor

• • 310 Garfield St Suite 4
..0..;., PO Box2748

ELECTRO N ics Eugene, Oregon 97402

M
http://www.motron.com

euJ DTMF Decoder . ~

Visa, MasterCard, American Express, and Discover/Nevus accepted.
COD $5 (Cash or Money Order only) SIH: $8 USA: $11 Canada: $1 6 Foreign

Orders: (800) 338·9058
Info: (541) 687-2118 Fax: (541) 687-2492

BP·2 Pocket Only $49.95
BP.2M Multi"'fode $69.95

• $S Shippilo/l & Ha~dli~,

TIle be.,t lillIe packet modemjust got bener! Building on the tradition of the Bp. ]
Packet Modem, we are very proud to announce the BP-2 and BP-2M.1be Bp-2 is
a new and improved version of our famous SP· I. while the Bp-2M e~pand. your
horizons even further with MuhiMode operation' So, whether you have bel'l1
waiting to automate your CWocheckout AMTOR or ju.t copy Weather Fax· Now
is the time for you to jump in and join in all the fun! ii

• • Call Today! 1.800.8BAYPAC VI
1~ErlrDn'~5 Rr~ ~822.9722 (541) 474.6700 Fax 474-67fl3
~m> World Wid< Web: http 'I"" .....ligeMronl...rom

CIRCLE 269 ON READER SERVICE CARD

Tigerlronics, Inc. 400 Daily Ln . P.O. Box 5210 Grants Pass, OR 97527




