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The master-slave flip-flop (MS-FF) is a fundamental building block in digital electronics, used
for storing and manipulating binary data.

It overcomes the limitations of simple flip-flops by eliminating race-around conditions,
resulting in more reliable and predictable behavior.
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Concept:

A MS-FF consists of two interconnected flip-flops: a master and a slave.
The master, triggered by the clock’s active edge, captures the input data.
The slave, triggered by the opposite edge, latches the data captured by the master.
This separation ensures proper data transfer even when the input changes during the
clock pulse.

Structure:

Master and Slave Flip-Flops: These can be JK, D, T, or any other type of flip-flop,
depending on the desired functionality.
Clock and its Inverter: The master receives the clock signal directly, while the slave
receives its inverted counterpart.
Interconnections: The master’s output is connected to the slave’s input, and vice
versa. This creates a feedback loop for data transfer.

Working:

1. Master Active (Clock High):

Master captures the input data on the clock’s rising edge.
Slave remains unaffected due to the low clock signal.

2. Slave Active (Clock Low):

Slave latches the data captured by the master on the falling edge of the clock.
Master is disabled due to the low clock signal.
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This master-slave sequence ensures that the output of the MS-FF always reflects the stable
data captured by the master, even if the input changes during the clock pulse.
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