
ROMs
Linus Karlsson
November 11, 2014

About ROMs

NMOS NAND ROM
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The NAND part of the name comes from
the fact that all transistors on an output
line must be on for the line to be pulled
down.

Table 1: NAND-gate
a b q
0 0 1

0 1 1

1 0 1

1 1 0

B0 to B3 are the outputs, and WL0 to WL3 the inputs. When select-
ing any of the four input lines, for example, if we are selecting line
WL2, the value of this line becomes 0, while all other lines will have
the value 1. This gives the output 0101.

Thus, we can put a transistor in every junction where we want a 1.

NMOS NOR ROM

The NOR part of the name comes from
the fact that any transistor on an output
line must be on for the line to be pulled
down.

Table 2: NOR-gate
a b q
0 0 1

0 1 0

1 0 0

1 1 0
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The difference between the NOR and the NAND ROM is as follows:
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• In the NOR ROM, when a line is selected, it has value 1, while all
the others have value 0.

• There are several GND lines, shared between every pair of input
lines. Thus, as soon as a transistor is on, the output line will be
pulled down.

For example, selecting input line WL2, gives the input 0010, and
gives the output 1010.

Thus, we put a transistor at every location where we want a 0. Note
that the NOR ROM gives a larger grid than the NAND ROM, since we
need several different GND lines.

Example

State machine realized by NMOS NAND ROM

We can use ROMs when realising state machines by using the ROM as
a lookup table.

Consider the parity check state machine realized by the graph in
Figure 1. It can be realized by the truth table in Table 3.
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Figure 1: The state transition graph for
the parity check machine.

Table 3: Truth table for parity check state
machine.

q x q+ u
0 0 0 0

0 1 1 1

1 0 1 1

1 1 0 0

We first note that q+ = u, so we only need a single output from our
lookup table. By using the demultiplexer DEC4, described by the data
sheet in the lab descriptions, we can construct a circuit like this. Note
that the output from the DEC4 demultiplexer is 0 for the line selected,
and 1 for the other lines, which is exactly what we need for a NAND
ROM. The behaviour may be different in other demultiplexers.
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