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The monostable multivibrator

gates connected to the Q outputs of the D flip-flops in row 2, and disables the AND
gates connected to the flip-flop outputs of all the other rows. Consequently, data
from the second row flows through the two OR gates into the Read enable box and
onto the bidirectional bus.

A memory write works in conjunction with the box labeled MMV, which
stands for monostable multivibrator, in Figure 11.41. Assuming that the D flip-flops
are of the master–slave variety, to do a store requires a Ck pulse to go from low to
high then high-to-low as Figure 11.11 shows. A monostable multivibrator is a de-
vice that provides such a pulse. Figure 11.44 shows the timing diagram of a mono-
stable multivibrator with an initial delay. When the input line goes high it triggers a
delay circuit. After a predetermined time interval, the delay circuit triggers the
monostable multivibrator, which emits a clock pulse with a predetermined width.
Monostable multivibrators are also known as one-shot devices because when they
are activated they emit a single “one shot” pulse.

The memory write operation

SRAM

Figure 11.44
Timing diagram of a monostable
multivibrator with initial delay.Output

Input

Delay One
shot

To see how a memory write works, consider the scenario where A1 A0 = 10,
CS = 1, WE = 1, and OE = 0. Assuming that the address lines, data lines, and con-
trol lines are all set simultaneously, the memory circuit must wait for the address
signals to propagate through the decoder before clocking the data into the flip-flops.
The initial delay in MMV is engineered to allow sufficient time for the outputs of
the decoder to be set before clocking in the data. The Read enable circuit puts the
data from the bidirectional bus on the input of all the flip-flops. However, when the
MMV emits the clock pulse, three of the four AND gates to which it is connected
will disable the pulse from reaching their rows. It will only reach the row of Word
2, so those are the only flip-flops that will store the data.

Several types of memory chips are available on the market. The circuit model
in Figure 11.41 most closely resembles what is known as static memory or SRAM.
In practice, a master–slave D flip-flop is not the basis of bit storage, as it requires
more transistors than are necessary. Many static RAM devices use a circuit that is a
modification of Figure 11.1(b), a stable circuit consisting of a pair of inverters with
feedback. It takes only two additional transistors to implement a mechanism for set-
ting the state. The advantage of static RAM is speed. The disadvantage is its physi-
cal size on the chip, because several transistors are required for each bit cell.
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