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RAMSEY ELECTRONICS FM-25 STEREO BROADCASTING KIT

Put a signal out on the air!

CIRCLE 15 ON FREE INFORMATION CARD

he Ramsey Electronics FM-25

kit lets you build a FM stereo
broadcaster and put your signal
anywhere on the FM band. Why
would you want to do thar? Well,
the reasons are numerous. How
about using it as a kind of whole-
house audio system? With the FM-
25, you could listen to your CD
changer anywhere in the house
where you had an FM receiver.
Better yet, you could listen to it
outside with a portable radio. We
find that it’s a great way to enjoy
commercial-free music when we
have some friends over.

We also find the FM-25 a great
way to let us listen to our favorite
radio station on a personal portable
when we're outside doing yard
work. It just so happens that our
favorite station has a low-power
transmitter operating from a uni-
versity about 30 miles away. We
have no problem picking up the sig-
nal with a rooftop antenna, but we
have almost no luck on a portable,
Now, we can feed the output of our
stereo receiver into the FM-25, and
then re-broadcast it to our portable.

Building the transmitter

The FM-25 kit is relatively easy
to build. All of the components are
mounted on a single-sided printed-
circuit board. The component side
of the board is silk-screened with
the location of all parts. The solder

side of the board features a solder
mask that help to reduce the chance
of creating an inadvertent solder
bridge across adjacent pads. An
experienced builder should be able
to assemble the kit in one evening; a
beginner will probably require
twice that to complete the 265 sol-
der points.

The heart of the circuit consists
of three integrated circuits: 2 Rohm
BA1404 stereo transmitter IC, a
Motorola MC145170 phase-locked
loop (PLL) frequency synthesizer
with serial interface, and a
68HC705 8-bit microcontroller.

The Rohm chip was originally
designed for use in automotive CD
systems, where it would allow sig-
nals from the CD player to be fed to
the existing audio system through-
out the antenna input. As it turns
out, of course, the BA1404 also
makes an excellent stereo broad-
caster.

One potential problem with FM
transmitters comes into play when a
digital tuner is used to receive
them. If the transmitted signal isn’t
exactly on frequency, the receiver
won’t be able to receive it. Analog
radios, of course, can tune in an off-
frequency signal without problems.
A digital receiver, with its discrete
tuning steps, cannot. The
MC145170 PLL and the 68HC705
8-bit microcontroller ensure good
on-frequency performance.

The microcontroller looks at the
settings of three DIP switches to
determine the frequency of opera-
tion. Each DIP switch has four
positions, and they allow the fre-
quency to be entered in binary-
coded decimal format. For example,
to set the transmitter to a frequency
of 89.9 MHz, the switches would be
set, in binary, to 8, 9, and 9 respec-
tively. For frequencies above 100
MHz, the first switch would be set
to a value of 10.

The microcontroller is smart
enough to disallow any illegal fre-
quencies. For example, only the
first DIP switch can be set to a value
of 10. Any other switch setting
greater than 9 will be read as a zero.
Also, and out-of band frequencies
will not be allowed, and the trans-
mitter will default to a frequency of
88.1 MHz.

After the microcontroller reads
the switches, it sends the 16 bits of
frequency information to the PLL
frequency synthesizer serially. An
additional 32 control bits of control
information are also sent.

The PLL IC operates with a 4-
MHz crystal. Under control of the
microprocessor, it divides the 4-
MHz clock by 40 to obtain a stable
reference frequency of 100 kHz.
The PLL also examines the output
of the BA1404 FM transmitter chip
and divides it by N, where N is the
desired frequency in megahertz
times 10.

Using the example frequency of
89.9 MHz, the PLL would divide
the output of the transmitter chip
by 899, and compare it with the
100-kHz reference frequency. It
uses this information to increase or
decrease the voltage across a varac-
tor diode.

A varactor diode is a specially
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manufactured diode whose capaci-
tance varies with changes in its
reverse-bias voltage. In essence, a var-
actor is a voltage-variable capacitor. In
the transmitter, the varactor is placed
in the tuned circuit that sets the oper-
ating frequency. The PLL in combi-
nation with the varactor perform
create a rock-steady, drift-free output
from the transmitter.

Under Part 15 of the FCC rules, it
is perfectly legal to operate the FM-25
anywhere in the FM band of 88 to 108
MHz. However, you may 7ot cause
interference with any licensed FM
broadcast stations or listeners. You
must stop transmitting immediately if
any interference is detected.

When choosing an operating fre-
quency, for example, you can’t casual-
ly tune across the band with a cheap
radio and assume that there’s no signal
available just because you can’t hear
one. You should really use a quality
receiver and rotatable antenna to
determine which frequencies are truly
open.

In our location outside of New
York City, there are few open frequen-
cies. Plus, the population density is
high enough that there are a lot of
people within the range of the FM-25
transmitter. Unless we were careful,
operating the transmitter could cause
great interference to someone who
was using a good receiver and antenna
to pull in what might usually be con-
sidered an out-of-market station.

The FM-25 also provides a high-
power option. Adding a single jumper
across a resistor increases the output
power of the FM-25, making its oper-
ation illegal in the U.S. However, in
some countries it would be perfectly
legal to operate in the high-power
mode. According to Ramsey, some
entire Caribbean islands are served by
radio statons using the FM-25 as
their transmitter.

All in all, the FM-25 is a quality kit
that is designed to work the first time
you throw the switch on. It is supplied
with a plastic case, a whip antenna, an
AC power adapter, and a well-written
assembly manual. The kit is available
from Ramsey Electronics, Inc., 793
Canning Parkway, Victor, NY 14564;
tel: 716-924-4560. The price of the kit
is $129.95. [EN|

TIPS FOR MAIL ORDER
PURCHASE

It is impossible for us to verify the claims of ad-
vertisers, including but not limited to product
availability, credibllity, reliability and existence
of warranties. The following information is pro-
vided as a service for your protection. It is not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their individual circumstances and juris-
dictions.

1. Contirm price and merchandise information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.

2. Understand the seller's return and/or refund
policy, including the allowable return period, who
pays the postage for returned merchandise and
whether there is any “restocking” or “return”
charge.

3. Understand the product’s warranty. s there
a manufacturer's warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
comes with a U.S. manufacturer’s warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer's warranty. If
in doubt, contact the manufacturer directly. in
addition to, or instead of the manufacturer’s war-
ranty, the seller may offer its own warranty. In
either case, what is covered by warranty, how
long is the warranty period, where will the prod-
uct be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
placing your order.

4. Keep a copy of ail transactions, including
but not limited to cancelled check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
son's name.

§. i the merchandise is not shipped within the
promised time, or if no time was promised, with-
in 30 days of receipt of the order, you generally
have the right to cancel the order and get a re-
fund.

6. Merchandise substitution without your ex-
press prior consent is generally not allowed.

7. Hyou have a probiem with your order or the
merchandise, write a letter to the seller with all the
pertinent information and keep a copy.

8. H you ars unable to obtain satisfaction from
the selier, contact the consumer protection
agency in the seller’s state and your iocal Post
Office.

W, after following the guidelines, you experi-
snce a probiem with a mail order advertiser
that you are unable to resolve, please let us
know. Write to Advertising D;&:rlmont.
Gernsback Publications Inc., 5008 Bi-County
Blvd. Farmingdale, NY 11735.

Be sure to include copies of all correspondence.
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I You can Build Gadgets! !

Here are 3 reasons why!

\‘ D BP345—GETTING
Getting Started STARTED IN I
PRACTICAL
ELECTRONICS$5.95
If you are looking into I
launching an exciting
hobby activity, this text l
provides minimum es-
sentials for the builder
and 30 easy-to-buitd fun
projects every experi-
menter should toy with. Printed-circuit board
designs are included to give your project a pro-
fessional appearance.

in
Practical Electronics

D BP349— Practical
PRACTICAL OPTO- Rt cironie
ELECTRONIC o

PROJECTS $5.95

If you shun opto-elec-
tronic projects for lack of
knowledge, this is the
book for you. A bit of in-
troductory theory comes
first and then a number
of practical projects
which utilize a range of opto devices, from a fii-
ament bulb to modern infrared sensors and emit-
ters—all are easy to build.

Practical Electronic
Music Projects

D BP363—
PRACTICAL

ELECTRONIC

MUSIC PROJECTS

....................... $5.95
The text contains a good- I
ly number of practical
music projects most often I
requested by musicians.
All the projects are rela- I
tively low-in-cost to build
and alf use standard, readily-available compo- I
nents that you can buy. The project categories
are guitar, general music and MID}.
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Mail to:

Electronic Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

Shipping Charges in USA & Canada

$0.011095.00..........$2.00 $30.01 to $40.00........$6.00

$5.0110$10.00.......... $3.00 $40.01t0850.00.......87.00

$10.01t0$20.00.......$4.00  $50.01 and above.......$8.50

$20.0110 $30.00.......$5.00

Sorry, no orders accepted outside of USA and l

Canada. All payments must be in U.S. funds only. l
[:l Number of books ordered.

Total price of books.........ccocovvennnn. I

Shipping (see chart) ..

Subtotal ................ I
Sales Tax (NYS only).. .

Total enclosed ......cccoovrvrunnnne. I
Name l
Address
City__  State___ZIP l

Please allow 6-8 weeks for delivery.
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