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Lecture 11

Dr. Bassam Atieh

• Gated D Latch

• J-K FLIP FLOP

• T FLIP FLOP
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Motivation

Dealing with two inputs (S and R) could be messy.

For example, we may have to reset the latch

before some operations in order to store a

specific value but the reset may not be necessary

depending on the current state of the latch.

Why not just have one input and call it D.

The D latch can be constructed using a simple

modification of the SR latch.
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Gated D Latch

Graphical Symbol

Circuit Diagram 
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Circuit Diagram and 

Characteristic Table 

Note that it is now 

impossible to have S=R=1.

for the Gated D Latch

Circuit Diagram 

Characteristic 

Table 
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Timing Diagram for the 

Gated D Latch
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S R S R

Graphical Symbol

Timing Diagram 

Circuit

Diagram 
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Characteristic Table 

Gated D Latch
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Timing Diagram for the 

Gated D Latch
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Setup and hold times

Setup time (tsu) – the minimum time that the D signal must

be stable prior to the negative edge of the Clock signal.
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J-K FLIP FLOP
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Graphical 

Symbol

Circuit Diagram 

J-K FLIP FLOP
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Characteristic Table 

J-K FLIP FLOP
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Timing Diagram for 

J-K FLIP FLOP
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T FLIP FLOP
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T FLIP FLOP

Characteristic Table 

T FLIP FLOP Graphical Symbol
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Timing Diagram

T  FLIP FLOP
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T  FLIP FLOP

Using D  FLIP FLOP

D  FLIP FLOP
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Timing Diagram 

T  FLIP FLOP

Graphical Symbol

Timing Diagram 
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CLEAR AND PRESET 

INPUTS

Graphical Symbol

Characteristic Table

Gated SR Latch
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state diagram 

of flip flop
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