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Introduction 

This chapter begins a study of the fundamentals of sequential logic.

Multivibrators are logic devices : bistable, monostable, and
astable.

Two categories of bistable devices are the latch and the flip-flop.
Bistable devices have two stable states, called SET and RESET,
they can retain either of these states indefinitely, making them
useful as storage devices.

The basic difference between latches and flip-flops is the way in
which they are changed from one state to the other. The flip-flop is
a basic building block for counters, registers and other sequential
control logic and is used in certain types of memories.

The monostable multivibrator commonly known as the one-shot
has only one stable state. A one-shot produces a single controlled
width pulse when activated or triggered.

The astable multivibrator has no stable state and is used as an
oscillator which is self sustained Waveform Generator.
Pulse oscillators are used as the sources for timing waveforms (ck) sin digital
systems.
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1. Latches 

The latch is a type of temporary storage devices that has two

stable states (Bistable) and is normally placed in a category

separate from that of a flip-flops. The output are connected back

to the opposite inputs (feedback arrangement). The main

difference between latches and flip-flops is the method used for

changing their state.

• Three types of Latches

• S-R (Set-Reset) latch

• Gated S-R latch

• Gated D latch
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S-R (Set-Reset) Latch

The output of each gate is connected to the input of the opposite

gate (Negative Feedback). This produces the regenerative

Feedback.
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To explain the operation of figure (b) we will redraw the figure with

negative-OR equivalent symbols. This is done because LOWs are on

the and lines are the activating inputs. If we assume that both inputs

and the output Q are HIGH, then: since the Q output is connected back

to an input of gate G2 and input is HIGH, the output of G2 must be

LOW. This LOW output is coupled back to the input of gate G1.

ensuring that its output is HIGH.

S R

R

When Q is HIGH, the latch is

in the SET state. It will remain

until LOW is applied to .

With a LOW on the input

and a HIGH on ,the output

of G2 is forced HIGH.

S

R

R
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This HIGH on the output is coupled back to an input of G1, and

since the input is HIGH, the output of G1 goes LOW. This LOW on

the Q output is then coupled back to an input G2 ensuring that the is

LOW, the latch is in the RESET state. In normal operation, the output

of a latch are always complements of each other.

When Q is HIGH, is LOW , and when Q is LOW is HIGH

An invalid condition in the operation of an active-LOW input latch

occurs when LOWs are applied to both and at the same time. Both

Q and outputs are forced HIGH. Thus violating the basic

complementary operation of the outputs. Since there is always some

difference in the propagation delay time of the gates. One of the gates

will dominate in its transition to the LOW output forces the output of

the slower gate to remain HIGH. In this case you cannot predict the

next state of the latch.

Q

S
R
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RS 

S R

Q
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Latches 

• S-R latch
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Latches 

• S-R latch
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Example :- If the and waveforms are applied to the inputs of the

latch you can see the waveform at the Q output. Assuming Q is initially

LOW

S R
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An Application
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A gated latch requires an enable input, EN. The S and R inputs

control the state to which the latch will go when a HIGH level is

applied to the EN input. The latch will not change until EN is High,

but as long as it remains HIGH, the output is controlled by the state

of the S and R inputs. Invalid state occurs if both S and R is HIGH.

The Gated S-R Latch
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Example :- The Q output waveform is shown if the input is applied to

a gated S-R latch that is initially RESET. Anytime S is HIGH and R is

Low, a HIGH on the EN input sets the latch. Anytime S is LOW and R

is HIGH, a HIGH on the EN input resets the latch.
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Another type of gated latch is Called the D latch. It differs from S-R latch because

it has only one input in addition to EN. When the D input is HIGH and the EN

input is HIGH, the latch will set. When the D input is LOW, and EN is HIGH

the latch will reset.

The Gated D Latch



17

Figure 7.12   The 74LS75 quad gated D latches.


