Electronic Design

How To Use EPROMs
for Non-Memory
Applications

Creating complex digital logic circuits with EPROMSs
simplifies electronic designing

By John D. Anderson

PROMs are usually consid-
E ered to be just computer

memory devices. However,
they can be programmed to suit oth-
er digital functions. All you need is
an EPROM programmer. Add a
knowledge of how programmable
read-only memory devices work,
which we’ll explore here, and you’ll

be able to create your own custom-
designed digital ICs to plug into an
electronic circuit . . . right in your
own workshop.

To prove how easy it is to use
EPROMs that aren’t in the tradition-
al computer memory bailiwick, we’ll
describe three such applications that
can be implemented with judicious
programming, the keyboard transla-
tor, keyboard controller and stepper-

motor controller circuits shown
here, all actual working circuits, il-
lustrate only a few of the possible
ways an EPROM or PROM can be
programmed to suit a specialized ap-
plication. Applications beyond these
are limited only by your imagination
and technical ability.

You will note that the three cir-
cuits presented here use the 2716
EPROM as the custom-design ele-
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Fig. 1. A keyboard-translator circuit.
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on for debugging the circuit should
this become necessary.

Keyboard-Controller System

An EPROM can also be used as a pri-
ority encoder/latch for an eight-
switch keyboard, as shown in Fig. 2.
(This type of circuit is commonly
used in video and audio selector sys-
tems.) The circuit outputs and holds
a 3-bit binary word that corresponds
to the last keyswitch pressed. If two
or more keyswitches are held down
simultaneously, the circuit outputs
the code for the highest-priority
(highest-numbered) one.

Figure 2 shows how to wire the
EPROM into a digital feedback con-
figuration, with data output lines
DO, D1 and D2 driving address input
lines AO, Al and A2, respectively.
These feedback lines provide the en-
coder’s latch (memory) function.
Resistor/capacitor networks R1/ClI,
R2/C2 and R3/C3 on feedback lines
A0/DO, A1/D1 and A2/D2, respec-
tively, prevent circuit ‘‘racing’’ (un-
stable output caused by unstable,
fast-changing feedback lines). The
3-bit encoder output is provided on
data output lines D5, D6 and D7.
Data lines D3 and D4 aren’t used
here but could be programmed for
other outputs, such as a KEY
PRESSED signal or an expanded 5-bit
encoder output.

Data words to be programmed in-
to the EPROM are detailed in Table
2. As long as no key is pressed, the
data output doesn’t change because
the feedback input word to the
EPROM generates the same feed-
back output word from the
EPROM. Hence, the data output is
“locked’’ into a stable state (for
simplicity, each 3-bit feedback word
corresponds to the same 3-bit data
output word).

A key must be pressed to change
the output data word. Pressing any
keyswitch pulls a corresponding ad-
dress line high and forces the
EPROM to output a different data
word. Releasing the key causes the
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Fig. 2. A keyswitch encoder with feedback.

feedback lines to lock the new data
word on the EPROM output.
Although the Fig. 2 circuit pro-
vides a basic switch-debounce func-
tion, short noise spikes may appear
on the output data word as switch
contacts bounce as they’re open and
closed. The noise generated by con-
tact bouncing can appear because the
EPROM output data word is unde-
fined while the address input lines
are changing. If you note a noise
problem as you operate this circuit,
you can eliminate it by bypassing the
affected data lines to ground with
0.001-microfarad disc capacitors.
Since they already pass through the
resistor/capacitor network, the feed-
back lines don’t require bypassing.

Stepper-Motor Controller

Figure 3 shows how an EPROM can
be used to generate the timing signals
required for controlling a four-phase
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stepper motor. Table 3 details how
each winding of the motor must be
turned on and off to cause the step-
per shaft to rotate one step in a given
direction. This table is typical for
most 4-winding stepper motors.

In Fig. 2, EPROM data lines D4
through D7 switch on and off Darl-
ington transistor amplifiers Q4
through QI through current-limiting

Winding Energizing Sequence

Winding Number
1 2 3 4
OFF ON ON OFF
OFF ON OFF ON
ON OFF OFF ON
ON OFF ON OFF

cycle repeats

For clockwise rotation read down* for coun-
terclockwise rotation, read up.

Say You Saw It In Modern Electronics



www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com



www.americanradiohistory.com



www.americanradiohistory.com



