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590  SEQUENTIAL LOGIC DESIGN PRACTICES CH
-9
top inverter output is no longer shorted to ground, and feedback in
maintains the logic 0 on /SW even if the wiper bounces off the botto
as it does.

Advantages of this circuit compared to other debouncing approacheg are g
it has a low chip count (one-third of a 74LSO4),. no pull-up resistors are requig
and both polarities of the input signal (active-high and active-low) are produC::'
In situations where momentarily shorting gate outputs must be avoided, a gjpr.

e bis‘able
m COntact

: " imi]
circuit can be designed using a /S-/R latch and pull-up resistors, as S\lggestedia;
Figure 9-6.

Figure 9-6 -4
Switch input using a /S-/R latch -
for debouncing.
o 74LS00
push /osw
‘ +5V
R
T /SWD e

9.2.4 Multibit Registers and Latches

A collection of two or more D flip-flops with a common clock input is called a
register register. Registers are often used to store a collection of related bits, such asa
byte of data in a computer. However, a single register can also be used to store
unrelated bits of data or control information; the only real constraint is that al
of the bits are stored using the same clock signal.
Figure 9-7(a) and (b) shows the logic diagram and logic symbol for 2

74x175 commonly used MSI register, the 74xI75. The 74x175 contains four edge-
triggered D flip-flops and provides both active-high and active-low outputs atth;
74x174 external pins of the device. The 74x174, shown in (c), is similar, except that!

eliminates the active-low outputs and provides two more flip-flops instgad:
The individual flip-flops in a *175 are negative-edge triggered, as mdlct:ins

by the inversion bubbles on their CLK inputs. However, the circuit also con

an inverter that makes the flip-flops positive-edge triggered with respect ;‘(’; 6

device’s external CLK input pin. A common, active-low, clear signal (

is connected to the asynchronous clear inputs of all four flip-flops. Bo devic?

and /CLR are buffered before fanning out to the four flip-flops, SO that aThis i

driving one of these inputs sees only one unit load instead of. four.

especially important if a common clock or clear signal must drive m4%

registers.
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