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Fig. 2. Actual-size etching-and-drilling guide (upper) and
wiring diagram (lower) for Fig. 1 circuit.

that is'driven by an emitter-follower
_transistor driver in the receiver/de-
coder. The LEDs in the optoisolators
require at least 10 milliamperes of
drive current to reliably switch on the
triacs built into these devices. For
this reason, it is necessary when using
the circuits to slightly modify the
driver transistor circuit of any chan-
el in which an optoisolator is used.

To effect the modification, discon-
nect the LED associated with the se-
lected receiver/decoder driver tran-
sistor. Then change the value of the
base resistor of the driver transistor
from its originally specified 220,000
ohms to 47,000 ohms. This value
change ensures that the LED in the
optoisolator is supplied with suffi-
cient drive current to activate the in-
ternal triac.

The triac contained in the optoiso-
lator is a low-current unit that is rat-
ed to handle up to 0.1 ampere. This
triac responds to the light generated
by the internal LED and switches
“on’> when the LED is activated.
Once triggered on, the triac permits
current to flow into the load. Bear in
mind that the circuits depicted in Fig.
3 and Fig. 4 should be used only for
ac loads that require 117 volts or less.

The basic Fig. 3 circuit is rated to
handle loads that require up to 0.1
ampere, which limits its application
to avery light load of 12 watts or less.
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Though 117-volt lamps of this power
level are available, they are not com-
mon nor desirable in many situa-
tions. However, you can use this cir-
cuit to drive the coil of an ac relay
that, in turn, can safely carry what-
ever heavier load you wish to control.

~ Such a configuration would also per-

mit multiple-pole switching, which is
not directly attainable with the opto-
isolator.

When load current for the intend-
ed application exceeds 0.1 ampere,
the Fig. 4 circuit proves to be more
useful than does the Fig. 3 circuit. In
this circuit, the optoisolator’s inter-
nal triac is used to provide a gate sig-
nal to a second triac that has greater
power-handling capability. The sec-
ond triac then controls the load cur-
rent. You can use any triac externally
that can handle the required load cur-

Fig. 3. A simple circuit that can control ac power to a load
that draws up to 0.1 ampere.

rent, but be sure to use some heat
sinking in applications where the
load current exceeds 2 amperes. The
triac specified in the Parts List for
this circuit is rated to carry 8 am-
peres, but it will overheat at that cur-
rent unless a suitable heat sink is used
to siphon off and dissipate the heat.

If your intended application is to
control a dcload, you can use the cir-
cuit shown schematically in Fig. 5.
This circuit uses an optoisolator that
is different than those specified for
the Fig. 3 and Fig. 4 circuits. It hasa
light-activated npn transistor instead
of atriac and, thus, is capable of con-
trolling a dc current.

To provide a reasonable current to
drive loads up to 3 amperes dc, Q2
has been added to the Fig. 5 circuit in
a Darlington configuration. The low-
current transistor inside the optoiso-
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Fig. 4. This control circuit can handle ac loads that exceed 0.1 amy
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Fig. 7. Printed-circuit wiring guides for
Fig. 3 circuit (upper), Fig. 4 circuit
{center) and Fig. 5 circuit (lower).

0 and the flip-flop remains as it was
when it was last triggered.

Assuming that the present state of
the flip-flop circuit represents a logic
0 condition at pin 3 of IC4 A, field-ef-
fect transistor Q4 has zero bias fed to
its gate, which results in no current
flow between its drain (D) and source
(S). This extinguishes the LED in op-
toisolator I/CS5 and, thus, no power
being delivered to the load.

When the transmitting channel
that controls pin 6 of IC4B is activat-
ed, the resulting logic 1 level on pin 6
causes the flip-flop to toggle and out-
put pin 4 of the gate to assume a logic
0 condition. Simultaneously, pin 3
goes to logic 1 and the circuit remains
in this state even after the transmit-
ting pushbutton is released.

The change in logic level at pin 3 of
IC4A forward biases Q4, which turns
on the LED in the optoisolator. A
LED connected in series with the
drain of Q4 provides visual indica-
tion that the circuit is energized. The
triacis switched on and completes the
power feed so that current flows into
the load.

In a similar manner, when the al-

ternate transmitter pushbutton con-
trolling pin 1 of IC4A is activated,
the flip-flop is toggled to its opposite
logic state, disconnecting power
from the load. As you can see, the
load can be switched on and off re-
peatedly as long as the transmitting
pushbuttons are alternately activated.

The actual-size etching-and-drill-
ing guide and wiring diagram for the
latching circuit are shown in Fig. 9.
When wiring this circuit, be sure to
use sockets for the optoisolator and
integrated circuit, and pay strict at-
tention to the orientations of the po-
larized components. Just one com-
ponent placed backwards in the cir-
cuit will prevent that channel from
operating.

Power for the Fig. 8 circuit is ob-
tained from the regulated V4, dc
source in the receiver/decoder. Two
additional wires are needed to pro-
vide the drive signals to /C4. The
load can be powered by any 12- to
117-volt ac source.

To provide solid logic levels to the
inputs of the slave module, the two
LEDs in the selected transmitter
channels should be disconnected. A
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Fig. 8. This latched control circuit uses two transmitter/ receiver channels to lock on and off power to load. Previ-
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ous circuits give momentary action.
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Fig. 11. This timed output pulse circuit replaces the electromechanical relay with an optical isolator.

will automatically begin.

The time required for /C6 to com-
plete one cycle is easily calculated us-
ing the formula T = (LI)(RXC),
where T is time in seconds, R in
ohms and C, in Farads. For relatively
long timing cycles (1 minute or lon-
ger), you may use resistor values as
high as 4.7 megohms if necessary.

There is almost no limit of the
value of the capacitor that can be
used. However, if you need a timed
cycle duration of greater than 1 or 2
minutes, use low-leakage electrolytic
or tantalum capacitors. This will pro-
vide the greatest accuracy and repeat-
ability of your cycle. Timed cycles of
15 minutes duration are easily ob-
tained using low-leakage electrolytic
capacitors.

The Fig. 10 circuit is designed to
drive a standard electromechanical
relay. An optical isolator can also be

used, as shown in Fig. 11. Here, the
positive output voltage of /C7 drives
the LED in the optoisolator. As with
the previous circuits that use this
component, the load is powered
through the action of the light-sensi-
tive triac or transistor within the op-
toisolator.

Figure 12 gives the actual-size etch-
ing-and-drilling guides for the pc
boards needed for the relay and opti-
cal-isolator circuits, and Fig. 13
shows the wiring details for the same
circuits letter-keyed in the same way.

When wiring these circuits, use
sockets for the integrated circuits and
optical isolator. Again, make sure
the ICs and optoisolator are properly
oriented as you plug them into their
respective sockets and that no pins
overhang the sockets or fold under
between devices and sockets.

Wire the timed slave modules to

the +9-volt output of the receiver/
decoder power supply. One addition-
al connection from one of the Q2
through Q7 driver emitters is re-
quired for each module as well. For
this application, it is not necessary to
disconnect the LED of the driver
emitter-follower transistor in the re-
ceiver/decoder.

If you have a problem with a timed
slave module, check the input at R/6
to be sure that it is driven by a signal
of about +5 volts when the appro-
priate transmitter pushbutton is
pressed. Measure the potential at pin
3 of the timer IC to determine that it
rises to about + 8 volts when the IC is
triggered. If you obtain a normal in-
dication, check the wiring to the load
circuit. If the module still does not
operate as it should, try replacing the

(Continued on page 81)
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Fig. 12. Actual-size etching-and-drilling guides for fabricating pc boards for Fig. 10 (left) and Fig. 11 (right) circuits.
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