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Lecture 11

e Gated D Latch
e J-K FLIP FLOP
e TFLIPFLOP

Dr. Bassam Atieh
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= 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 laich.

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

»The D latch can be constructed using a simple
modification of the SR laich.
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Circuit Diagram and PAV for the Gated D Latch
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Timing Diagram for the

Gated D Latch
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D-Type Flip-Flop
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Characteristic Table
Gated D Latch
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Timing Diagram for the %\7
Gated D Latch daols
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Setup and hold times |71
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Setup time (t,,) —the minimum time that the D signal must
be stable prior to the negative edge of the Clock signal.

Hold time () — the minimum time that the D

signal must remain stable after the negative edge
of the Clock signal.
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J-K FLIP FLOP

e The JK flip-flop can also be derived from
the basic D flip-flop such that

D=JQ'+K'Q
e The JK flip-flop combines aspects of the SR
and the T flip-flop

— It behaves as the SR flip-flop (where J=S and
K=R) for all values except J=K=1

- For J=K=1, it toggles like the T flip-flop
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J-K FLIP FLOP

[

ojli_adl

Circuit Diagram

D

L 4

>

4

—J —Q
—3>CK
K o—— Q

o Graphical
Symbol

11

https://manara.edu

sy/


https://manara.edu.sy/

Characteristic Table
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Timing Diagram for

J-K FLIP FLOP
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R A, LT

T FLIP FLOP
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Timing Diagram PA
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T FLIP FLOP

Using D FLIP FLOP
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Timing Diagram H%V T Q
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» The name T derives from the behavior of the
circuit, which 'toggles’ its state when T=1

- This feature makes the T flip-flop a useful element
when constructing counter circuits
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