An electronic dice game with infinite possibilities

ERE IS A PROJECT for those of yuu
H tired of rolling old fashioned me-
chanical dice. Digi Dice can be used
anywhere normal dice are used, and
has been designed to be cheap. port-
able. and fun. And, since it is an clec-
tronic device. it is probably more ran-
dom than any regular dice with their
inherent mechanical  imperfections.
Construction time will vary. ol course,
but we built our dice in an alternoon
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This front view of the PC board shows the
arrangement of ICs and the LEDs that read
out the score. “Snake eyes” lights up first.
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and by cvening were “rolling” in a
game of craps. Total cost should run
about $12 to $15, depending on how
much spare junk you have lying about
and where you buy the needed parts

The Circuit. Refering to the block
diagram, you can scc that Digi Dice is
composed ol three main blocks. Block
A. the oscillator, is made of two 74LS
inverters connected as an oscillator. us-
ing a resistor and capacitor to regulale
the Irequency. The output of this os-
cillator is sont to block B. the counter
This consists of two CD 4017 decimal
decoded counters, cach wired to reset
at a count of six, such that its sequence
is0,1,2,3,4,5.0, 1, ete. The first IC
(Ul) gets its input direetly from the
block A oscillator, while the seccond
(U2) receives its pulses every time its
partner resets itself to zero. Obviously,
the second 4017 only counts one sixth
as fast as the first.

The net result of all this is a two-
place base six (modulo six) counter. If
we now interrupt the count at some
point, cach 4017 will contain a value
of 0 through 5. If then, and this is the
heart of the circuit. we run the counters
so fast that we don’t know where they
are when we halt them, we have devised
two independent  and  “random”  six
counters. But that is exactly what me-
chanical dice are. so now all that must
be done is to display our results in some
suitable way.

Block C. decoding and driving, does
this by interpreting the values present
in the CD 4017s and displaying them
using red LEDs arranged to give the
appearance of a pair of dice.

Now, look at the schematic diagram
for a more complete idea of how the
circuit operates. Switch S! is power on-
ofl. 82 is a normully closed momen-
tary-contact pushbution which inhibits

This is the exact size of the PC board for Digi Dice, shown here with foil side up.
If you do not care to etch the board yourself, order a pre-etched and labeled Niccum kit.
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DIGI DICE

counting in both Ul and U2 by hold-
ing pin 14 at ground. Opening (push-
ing) S2 allows R14 to pull pin 14 to a
high level, thereby allowing the count-
ers to run. When this happens, the
decoder /drivers will be displaying the
contents of the Ul and U2 using the
LEDs, but so quickly that the eye can-
not follow. Releasing the pushbutton
switch (closing S2) will freeze the
count in cach 4017, which can now
be seen displayed by the LEDs.
Construction. A full sizc PC board
Jayout is shown for your usc. As the
pattern is very tight, we recommend

that only advanced hobbyists attempt a
reproduction. Wire wrapping is a bit
more tedious and time consuming, but
easier to correct. Anyway, il you do
choose the PC route, carefully check
for breaks and shorts in the foil with an
ohmmeter, since they are easy to miss
by visual inspection.

Follow the parts layout guide when
assembling the PC board, and be sure
you have the correct orientation of the
chips; a small notch is preesnt at pin
#1 of cach chip. Also, don’t arrange
the LEDs backwards. The anode lead
(+), which is usually longer than the
cathode lead is always ncarest to the
ICs on the board. Reversing this won't
hurt the LED but it won’t light either.

The entire project fits neatly into a
2Va-inch by 2Y-inch by 4M4g-inch

B1 thru B4—1.5 VDC battery

€1-0.05-uF, 50 VDC ceramic disc capacitor

LEDT thru LED 14-—light emitting diode rated
20mA @ 1.7 VDC

R1 thru R12—470-0hm, Ya-watt resistor, 10%

R13—1,000-ohm, Ya-watt resistor, 10%

R14—10,000-o0hm, Ya-watt resistor, 10%

$1-SPST subminiature slide switch
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PARTS LIST FOR DIGI DICE
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$2_SPST normally closed pushbutton switch

U1, U2-CDA4017 decade counter integrated cir-
cuit

U3 741504 hex inverter integrated circuit

U4, U5—74LS27 three section, triple input NOR
gate integrated circuit

Misc.—battery holder/clip, suitable enclosure, 1C
sockets, hookup wire, solder etc.

For pricing on parts and pre-etched, printed-circuit board for Digi Dice write 1o Niccum Electronics, Rte. 3, Box 2718,
Stroud. OK 74079, Be sure lo include a Slamped, seli-addressed envelope

plastic box available in art supply
stores. We ran four wires out of the
main box to a smaller matching unit in
which we mounted switches ST and 52,
Ribbon cable is perfect for this. The
battery and circuit board are stabilized
by styroloam strips and blocks cut to
the necessary shapes and cither glued
or press-fit into the large box. When
the time comes to change batteries, the
holder is ecasily unclipped and slid out
of the case. Incidently, any 5-volt to
6-volt source can be used in place of
the dry cells. The absolute maximum
voltage the 74LS chips will tolerate is
7 VDC, so be careful.

Operation. Closing switch S1 acti-
vates the circuit. Don’t be surprised if
an unusual combination of lights ap-
pears when the unit is first turned on.
Now press pushbutton switch S2. All of
the LEDs will illuminate, some more
brightly than others. Releasing the push-
button will force Digi Dice to display
two random values. Repeat the se-
quence for further play.

To test the theory of randomness, we
“rolled” Digi Dice one hundred times.
A summary of the results is shown. Al-
though the tabulation was not checked
using statistical analysis, you can sce
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The foil side of the completed PC board is|
a gem of neat solder connections. The unit
fits into a variety of handy plastic cases.
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that the theoretical 16%3 frequency for
cach level is closely approached—the
small variations are just random fluctu-
ations in this relatively few number of
trials. Digi Dice draws about 20 to 60
mA from the supply, depending on how
many LEDs are lit. Alkaline cclls are
best for long life, but regular carbon-
zinc batteries will provide several hours
of “rolling.” Be surc to try this circuit

in a game of backgammon. It runs
much more quickly and a third person
can get into the game as a dice roller.

Conclusion. We'll add the usual can-
tion at this point about getting involved
with “moncy” games. While Digi Dice
has been designed to be as ‘random”
as is possible for a project of this na-
ture, we certainly do not wish to be-
come referces in arguments between

you and your friends (or your victims).
Digi Dice is intended for entertainment
only, and any other use of this project
(either with a modified circuit or not),
especially for gambling, is done against
our strongest recommendation. If you're
all that hot to really gamble, the Cham-
ber of Commerce of Atlantic City
would no doubt like you to visit the
town's casinos instead! [ ]

The parts overlay dia-
gram shows the place-
ment of components
on the PC board. As in
all projects using 2

number of delicate
ICs care must be taken

with the pins and with

the use of solder-

STATISTICAL BREAKDOWN OF 100 ROLLS

This chart shows how

Face Value Die #1/100 Rolls Die #2/100 Rolls tuly random Digi Dice
1 18 16 is, much more so than
2 14 18 old-fashioned“bones.”
3 18 14 While it may be pos-
4 15 17 sible, we know of no
5 18 16 way to rig Digi Dica.
6 17 19
Total 100 100
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' The battery pack hold-
RESETI ing the four 1.5 volt
| cells that power Digi
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| Dice fits neatly into
| one of the common
| rectangular plastic box-
, s which can be found
in a variety of shops.
Styrofcam or a simi-
lar material can be

arrangement that lights the

tesn that makes Digi Dice

used to take up room
in the box, since the

the exciting game thar it
is. Possibly some devious
individual will figure out
a way lo lcad Digi Dice.

!
LEDs in the random pat- | U3/U5
I
I
|
|

86/99 IC PROJECTS 1984

pack aren’t likely to
fill the entire box.

|
|
| PC board and battery
l
|
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ing irons too near
to the chips. Digi

Dice is a project to
gambler.
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