
582 Chapter 11 Sequential Circuits

Address Decoding

A single memory chip usually does not have the capacity to provide main memory
storage for an entire computer. You must combine several chips into a memory sub-
system to provide adequate capacity. Most computers are byte addressable, as is
Pep/8. A chip like the one in Figure 11.40(a) would be convenient for such a machine
because the word size of the chip matches the cell size that the CPU addresses.

Suppose, however, that you have a set of 4 � 2 chips like the one in Figure
11.41 and you want to use it in Pep/8. Because the word size of the chip is 2 and the
size of an addressable cell for the CPU is 8, you must group four 4 � 2 chips to
construct a 4 � 8 memory module. Figure 11.45 shows the interconnections. You
can see that the input and output lines of the module are identical to the input and
output lines of what would be a 4 � 8 chip. The bits of each byte in memory are
distributed over four chips. The bits of the byte at address A1 A0 = 01 are stored in
the second row (Word 1) of all four chips.
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(b) Implementation.

Figure 11.45
Constructing a 4 � 8 memory mod-
ule from four 4 � 2 memory chips.

Similarly, it would take eight of the chips in Figure 11.40(b) to construct a 512
� 8 memory module. For high reliability, you could use 11 of the chips for each
eight-bit cell with the three extra chips used for single-error correction, as described
in Section 9.4. With such an ECC system, the bits of each byte would be spread out
over all 11 chips.

These examples show how to combine several n � m chips to make an n � k
module where k is greater than m. In general, k must be a multiple of m. You simply
hook up k/m chips with all their address and control lines in common, and assign
the data lines from each chip to the lines of the module.

A different problem in constructing memory subsystems is when you have sev-
eral n � m chips, m is equal to the size of the addressable cell for the CPU, and you
want an l � m module where l is greater than n. In other words, if you have a set of
chips whose word size is equal to the size of the addressable cell of the CPU, how
do you connect them to add memory to your computer? The key is to use the chip
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(a) Block diagram.
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