TRI-STATE LED
DEMONSTRATOR

PROJECT

HE TRI-STATE LED is one of the
most interesting optoelectronic com
ponents available to the experimenter. The
most common version incorporates sepa
rate red and green LED chips mounted
very close to one another in a clear or
milky-white epoxy package . The two chips
are connected as shown in Fig. 1 in what is
called an inverse parallel configuration.
This ensures that one of the two diodes is
forward-biased regardless of the polarity of
the applied voltage .
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able : off, steady, or flashing red , green, or
yellow . Yellow radiation is obtained by rap
idly switching the polarity of the applied
voltage. The pulsed red and green radia
tion from the two chips visually merge. Al
though the color the eye perceives is not a
true yellow, it is distinctly recognizable as
being neither red nor green.
The schematic diagram of a circuit that
has been adapted from one given in the
data sheet of Monsanto's MV5491 tri -state
LED is shown in Fig. 2. The circuit incorpo-
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The three states of a tri-state LED usual
ly are defined as red, green and off. Actual
ly, a total of seven optical states is avail-
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Figure 3 is a simple astable multivibrator
that demonstrates six of the seven states
of a tri-state LED. You can assemble the
entire circuit on a miniature solderless
breadboard in several minutes. When the
wiper of R1 is at the midpoint of its travel,
the LED will alternately flash red and
green . The effect is visually striking, partic
ularly if you are used to viewing mono
chromatic (single-color) LEDs.
Rotating the wiper of R1 will increase or
decrease the red-green flash rate. At one
extreme, the red and green flashes will
merge into a washed-out orange or yellow
color . Both diodes are still flashing , but the
flash rate is faster than the flicker response
of the eye. (You can hear the flash rate as
a series of clicks by connecting the input of
a small audio amplifier to ground and
through a 0.1-microfarad capacitor to
either pin 3 or 6 of the 7400.) At the other
extreme, the LED will stop flashing and
glow a steady red or green depending on
the direction it is connected .
So far , we've accounted for five of the
seven states. The sixth state occurs when
the circuit is turned off and the LED is ex
tinguished . The seventh state, which this
circuit does not provide , is flashing yellow .
It can be obtained by gating the pulse train
applied to the LED with a low-frequency
pulse train at the cost of somewhat in
creased circuit complexity .
I've seen only a few commercial applica
tions for tri -state LEDs. One is the indicator
lamp on the power switch of the Realistic
STA-2100 AM / FM stereo receiver . The
LED glows red when the switch is pressed .
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IThousands of Communications Electronics customers f
OWN A BEARCAT® SCANNER.
I But
since we've introduced the Bearcat" 250 crystalless I
15,600 frequency, 50 channel synthesized sca nn er.
specrfrcatrons have been impro ved:
1ourSensitivity

I

I
I
I
I
I

0.4 microvolts for 12dB SINAD on VHF
bands, UHF band slightly less
Selectivity
Better than -60dB @ ± 25 KHz
Audio Output
At least 2.0 Watts rms
Audio Quality
The BC-250 audio is more noise-free and
suffers less distortion than comparable
models by a margin of lOdB or more.
Image Rejection
The i3C-250 rejects image frequencies by at least
8c!B better in all bands than comparable models.

I
month, we've got a special price
IThis
on the Bearcat" 250. Now, you can own this fantastic
monitor for only $269.00. That's a
I professional
savings of over $80.00.
To start Bearcatting, Master Charge and Visa card
I holders
may call and order toll free800·521·4414.
Outside the U.S. and Michigan dial
I To
order by mail, send $269.00 plus $5.00 for U.S.
3 1:, .994 .44 4 4

shipping. foreign orders invited at slightly
I U.P.S.
high.er cost. Marl your orders or requests for a free
catalog compl_etely describing all Bearcat" scanners
I to: Communications Electroillcs, Box 1002.
I Dept. HF! , Ann Arbor, Michigan 48106 U.S.A.

LBearcare

iS a registered trademark of Masco Corporation of Indiana

Copyright cl 978 Communications ElectronicsJ

102 Ci'Rru NO'.' ,'ON FREE ':Fo;A~Nc:R-;;-

rates two series resistors to provide an op
timized current to each LED to balance
their brightness. The 1N914 diode (01) by
passes R2 when i he green LED is select·
ed . This co mpensates for the green LED 's
higher barrier potential so that the same
forward current flows through each diode .
The formulas employed to calculate the
values of R1 and R2 for specific red ahd
green LE:D forward currents are: R1 = (VA
- 3.3) / IG; RT = (VA - 1.63)/IR; R2 = Rr 
R 1; where IG and IR are the forward cur
rent through the green and red LEDs, re
spectively, and VA is the applied voltage .
For example, to bias both diodes at 20 mA
when VA is 5 volts, R1 and R2 should be
102 and 68 ohms. respectively . The
MV5491 data sheet includes a table that
gives resistance for R1 and R2 for a range
of forward currents.
Incidentally, don't be concerned if the
exact resistor values the equations dictate
are unavailable . Just try to obtain the clos
est standard value . If you're noi concerned
with matching brightnesses, simply insert a
single 270-ohm resistor in series with the
LED when powering it from a 5-volt supply.

Ii!/
/Ok

Fig. 3. Tri-stat e demon stration circuit .
After a few seconds, it glows green as the
unit begins operation .
Building and experimenting with the sim
ple project in Fig. 3 will give you some
ideas about the novel display and indicator
possibilities for tri-state LEDs. (Model rail
roaders will find these devices to be ideally
suited for use in block signals.) You can
buy tri-state LEDs from some of the com
panies that advertise in the Electronic Mar
ket Place in this magazine . Keep in mind
that you can simulate some of the func
tions of a tri-state LED by connecting a pair
of standard red and green LEDs in inverse
parallel.
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