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Experimenter’s
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By Forrest M. Mims

PHOGRAMMABLE READ-ONLY MEMORIES

EMICONDUCTOR memories are

among the most important electron-
ic circuits. They are found in almost all
digital devices, ranging from pocket cal-
culators to computers. Besides their ob-
vious application in the storage of infor-
mation, these memories can be used in
the synthesis of unusual waveforms,
music, and even human speech.

There are two basic types of semicon-
ductor memories. Read-only memories
(ROM’s) are those from which data is
normally only retrieved. Read/write
memories (R/WM's) or Random-access
memories (RAM's) are those into which
data can be loaded or from which infor-
mation can be retrieved, each with equal
facility. ROM’s are factory programmed
with fixed data which cannot be
changed.

Some ROM'’s, called PROM's, can be
permanently programmed by the user.
Others, called EPROM'’s, can be pro-
grammed by the user and then erased
by exposure to ultraviolet light. After

o0

e T |
NBUTS

2O

o

OUTFPLT
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Fig. 2. 4X1 PROM programmed
for 2-input NAND gate.
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erasure, EPROM's can be repro-
grammed. RAM's can be loaded with in-
formation, read, or reloaded electroni-
cally, depending on the logic states of
the memory cell’s READ and WRITE con-
trol lines.

Both types of semiconductor memo-
ries store information in the form of bi-
nary digits, abbreviated as bits, which
have two possible states—logic 0 or log-
ic 1. The stored data can be arranged as
hundreds or even thousands of bits or
combinations of bits called words.
Words comprising four bits (nibbles) or
eight bits (bytes) are the most common,
but many other word lengths are also
used.

Programmable Diode ROM’s. An
excellent way for the novice to learn
more about ROM's is to assemble a pro-
grammable ROM or PROM that uses di-
ode memory elements. A PROM of this
type consists of a grid or array of input
and output wires called lines. A logic 1 is
loaded into the ROM by bridging the in-
tersection of an input and output line
with a diode. The absence of a diode at
an intersection yields a logic 0. ;
You can use a simple diode PROM to
simulate logic gates and combinational
logic networks. The first step in design-
ing a PROM for this purpose is to write

the truth table for the gate you want to
simulate. The truth table for a two-input
NAND gate, for example, is

Inputs Output
A B

0 0l%0 1

1 0 1 1

2 1 0 1

3 1 1 0

This truth table has four possible input
combinations and only one output for
each set of inputs. Therefore, our PROM
will be a 4 by 1 grid of lines as shown in
Fig. 1. The truth table is loaded (pro-
grammed) into the PROM by placing a
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Fig. 3. Circuit to demonstrate
the PROM in Fig. 2.

diode at the intersection of the output
line and the line for each input, which re-
sults in a logic-1 output. The pro-
grammed array is shown in Figure 2.
Figure 3 shows how to demonstrate the
operation of the PROM with the help of a
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