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We could have started with some other fixed value, such as switches
b and c up means that the light is on or that switches b and c down means
that the light is on. Either of these would produce the truth table of 
Table 2.5b, which is equally acceptable.

We have already developed the truth table for CE3, the 1-bit binary
full adder, in Section 1.2.2, Table 1.5 (although we did not refer to it as a
truth table at that time).

Although we could easily construct a truth table for CE5, the 4-bit
adder, we would need 512 rows. Furthermore, once we had done this, we
would still find it nearly impossible to simplify the function by hand (that
is, without the aid of a computer). We will defer further discussion of this
problem to Chapter 5.

We will now examine the display driver of CE4.  A block diagram of
the system is shown in Figure 2.3a. The inputs are a code for the decimal
digit and are labeled W, X, Y, and Z. The display driver must provide the
seven inputs to the display, a, b, c, d, e, f, and g. The layout of the display
is shown in Figure 2.3b. How each digit is displayed is shown in Figure
2.3c, where a solid line indicates that the segment is lit, and a dashed line
that it is not lit. Note that various devices use alternative displays for the
digits 6, 7, and 9. For example, segment a is sometimes lit for a 6, and
sometimes it is not.

The first thing that we must do is to select a code for the decimal
digit. That will (obviously) affect the truth table and might make a sig-
nificant difference in the cost of the implementation. For the sake of this
example, we will assume that the digits are stored in 8421 code. (We will
look at variations on this in Chapter 4.) The next thing we need to know
is whether the display requires a 0 or a 1 on each segment input to light
that segment. Both types of displays exist. The design specification must
also indicate which of the alternative displays for 6, 7, and 9 should be
used, or state that it doesn’t matter. Finally, we must decide what to do

Figure 2.3 A seven-segment display.
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