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Fig. 1. Schematic diagram of the transmitter unit from the RS232 interface to

the input to the walkie-talkie.

IC2 is provided from the 9-volt dc
source by regulator JC/. Light-emit-
ting diode LED] serves as a conveni-
ent POWER-on indicator.

Data to be transmitted is fed from
the RS232 interface through resistor
R3 to the base of transistor Q/ in the
Fig. 1 circuit. According to the RS232
standard for bipolar data signals, a
transmitted logic 1 is represented by
a potential between —5 and -15
volts, a logic O between + S and + 15
volts. Transistor Q/, diode DI, and
resistor R3 convert the bipolar signal
to the TTL-compatible levels re-
quired by /C2. The transistor also in-
verts the signal, converting negative
inputs to high voltage levels and pos-
itive inputs to low voltage levels.

Modem chip IC2 receives the digi-
tal signal at pin 11 and uses frequen-
cy-shift-keyed (fsk) modulation to
code the digital information as an
analog signal. Being a single-chip

Say You Saw It In Modern Electronics

modem in the high-speed CMOS
family of circuit devices, the 74HC943
is designed primarily for use in tele-
phone communications. It contains
on-chip analog-to-digital (A/D) and
digital-to-analog (D/A) converters,
as well as timing and control circuits.
This is a sophisticated chip and,
needless to say, our Wireless Data
Link project uses only some of the
chip’s capabilities.

In fsk modulation, logic Is and 0s
are represented by different frequen-
cies, rather than by different voltage
levels. The frequencies used by IC2
are those defined by the Bell 103
standard for modem transmission.
To permit full-duplex (two-way)
transmission over telephone lines,
the Bell 103 standard specifies two
sets of frequencies, one for transmit-
ting in each direction. Figure 2 shows
both sets.

The simplex (one-way) circuit pre-
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sented here uses just one of these
pairs. To select the ‘‘originate’’ fre-
quencies for transmitting, pin 11 of
IC2 is tied high. When the input at
pin 11 is low, pin 17 outputs a
1,070-Hz sine wave; when pin 11 is
high, pin 17 outputs 1,270 Hz.
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Fig. 6. Wiring guides for the transmitter (A) and receiver (B) pc boards. Use these as rough guides to component layout

the two speaker wires on each unit
near the lugs of the speakers. Lift out
of the cases the circuit-board assem-
blies and set the cases aside.

Unsolder and save the red battery
wires that connect to the on/off
switches in both cases. These switches
and the orange transmit/receive
switches on the walkie-talkies can
now be unsoldered and removed.
You will replace the on/off switches
with a master switch for each unit;
the transmit/receive functions will
be hard-wired later.

Use a vacuum-type desoldering
tool or wicking-type desoldering
braid to remove the solder from the
pins of the switches and carefully
work the switches free. After re-
moving the on/off switches, resolder
one end of the red wires to the 9-volt
trace on each board. This trace is lo-
cated one pin up from where the wire
was originally fastened. For double-
checking locations on the walkie-
talkie’s circuit board, Radio Shack
supplies schematic diagrams with its
Space Patrol units.

After removing the transmit/re-
ceive switches, their functions can be
wired at each walkie-talkie. Desig-
nate and so label one walkie-talkie as
the transmitter, the other as the re-
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if you wire the circuits on perforated board.

ceiver, and use short jumper wires to
solder the connections at the switch
locations, as shown in Fig. 8. The re-
moved switches and speakers can be
saved for use in other projects.

Prepare 12 8-inch or so lengths of
hook-up wire by stripping from each
end % inch of insulation. If you are
using stranded wire, tightly twist to-
gether the fine conductors at both
ends and sparingly tin with solder.
Use these wires for interconnecting
the circuit-board assemblies and
switches. Though the following in-
structions describe the procedure for
wiring one unit, follow the same pro-
cedure for both transmitter and
receiver.

First, solder a wire from the nega-
tive (—) terminal on the power sup-
ply connector or battery clip to GND
on the circuit board. Figure 6 shows
the circuit board connection loca-
tions. Next, solder a wire from the
positive (+) terminal on the power
supply connector or battery clip to
one lug of SI. Then solder two wires
to the other lug of S/ and connect
one to the anode of the LED and the
other to the +9v pad on the circuit
board. Solder a wire from the LED’s
cathode to the LEDI1 K pad on the cir-
cuit board.

Fig. 7. Interior view of one of the
walkie-talkies used in this project.

Solder a wire from the WT signal
pad on the circuit board to the jump-
er at SID on the walkie-talkie, as
shown in 8. Solder the red- and
black-insulated battery wires on the
walkie-talkie to the wT+ and wWT-
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—5to —15 volts, while the reading
at the receive pin should should be
0 volt.

To wire the RS232 connector, cut
a length of two-conductor cable long
enough to conveniently reach from
the end equipment to the wireless link.
Remove 2 inches of the outer plastic
jacket from both ends of the cable
and strip % inch of insulation from
each conductor. Tightly twist togeth-
er the fine wires at each conductor
end and sparingly tin with solder.

Solder the conductors at one end
of the cable to the GND and RsS232
signal pads on the modem board. Tie
a strain-relieving knot in the cable a
few inches from the soldered end and
pass the free end of the cable from
the inside of the enclosure through
its rubber-grommet-lined hole. At
the free end of this cable, connect
and solder the GND conductor to pin
7 of the RS232 connector and the
RS232 signal conductor to pin 2 or 3 on
the connector, which is used depend-
ing on your particular setup. (See
Fig. 9 for wiring details.)

Mount the modem board in the en-
closure. Then, with a screw and nut,
connect the antenna to the antenna
lug at the walkie-talkie board.
Mount the walkie-talkie board in the
case and insert and fasten the on/off
switch and LED in its holder.

Finally, label the two enclosures
according to function (transmitter
and receiver). If you use dry-transfer
lettering, spray onto them two or
more light coats of clear acrylic to
protect from scratching. The com-
pleted project, just before closing the
enclosures, is shown in Fig. 10.

Checkout & Use

The first step in checking out the
circuit is to make sure the power
supplies are operating properly.
Connect the power supply or 9-volt
battery to and turn on the transmit-
ter. (Note: The DIP ICs should still
not be installed in their sockets at
this time!) Now use a dc voltmeter
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Fig. 10. Interior views of completed transmitter (left) and receiver (right) ends
of project.

or a multimeter set to the dc voltage
function to take voltage readings
as follows.

First, connect the meter’s com-
mon probe to any convenient circuit-
ground point and leave it there for
the duration of the tests. Working on
first the transmitter portion of the
project, touch the meter’s ‘‘hot”
probe to the IN pin of JCI and note
that the reading should be + 9 volts.
Then touch the ‘“hot”’ probe to the
OUT pin of IC!I and socket pin 6 of
IC2; this time, the readings should
both be + 5 volts. If you do not ob-
tain the appropriate reading at any
of these three points, power down
the circuit and correct the problem
before proceeding.

Repeat the tests for the receiving
end of the project. This time, you
should obtain the same readings at
the IN and OUT pins of /C3 as you did
for ICI, and +5 volts should be
available at socket pins 4 and 8 of
IC4 and pin 6 of IC5. Once again, if
you do not obtain the proper reading
at any point, power down the circuit
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and correct the problem before pro-
ceeding.

When you are satisfied that both
boards have been correctly wired,
power down both and carefully in-
stall the ICs in their respective sock-
ets. Make sure that each is properly
oriented and that no pins overhang
the sockets or fold under between IC
and socket as you push each home.
Use safe-handling procedures for
MOS devices when installing IC2
and /C6 in their sockets.

With the ICs installed in their
sockets, power up the receiver por-
tion of the project. Connect the me-
ter’s common probe to circuit ground
and touch its “‘hot’’ probe to pin 1 of
IC5. If all is okay, you should obtain
a reading of about — 6.5 volts.

If all looks okay, you’re ready to
proceed with system checkout. Con-
nect the Wireless Data Link units to
the devices that will be transmitting
and receiving data in your system. As
always, set up the communications
protocol so it is the same at both

(Continued on page 91)
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