
Edge Triggered Flip Flop



 Copyright (c)  2011  Young W. Lim.

  Permission is granted to copy, distribute and/or modify this document  under the terms of the GNU Free Documentation License, 
Version 1.2 or any later version published by the Free Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no 
Back-Cover Texts.  A copy of the license is included in the section entitled "GNU Free Documentation License".

Please send corrections (or suggestions) to youngwlim@hotmail.com.

This document was produced by using OpenOffice and Octave.

mailto:youngwlim@hotmail.com


Edge Triggered Flip Flop 3 Young Won Lim
11/26/2013

Master-Slave FF

* figures from 
wikipedia.org



Edge Triggered Flip Flop 4 Young Won Lim
11/26/2013

Master-Slave D FF

D

Y

Y

Q

opened
closed

Hold the last state  
for ½ cycle

opened
closed

Hold the last state  
for  another ½ cycle



Edge Triggered Flip Flop 5 Young Won Lim
11/26/2013

Master-Slave FF

D

Y

Y

Q



Edge Triggered Flip Flop 6 Young Won Lim
11/26/2013

Master-Slave FF

D

Y

Y

Q

D

Q

Master D 
Latch

Slave D 
Latch

Master-
Slave D F/F



Edge Triggered Flip Flop 7 Young Won Lim
11/26/2013

Classical Edge Triggered FF
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Classical Edge Triggered FF
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Classical Edge Triggered FF
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Classical Edge Triggered FF
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Output Latch Operation  (Classical Edge Triggered FF)

CLK=0 → 1

When D=0
HOLD → RESET

When D=1
HOLD → SETR

S

Output Stage Latch

CLK=0 CLK=1

SET, RESET op 
for the ouput latch

HOLD op for 
the ouput latch

S=1 R=1
S=0 R=1

S=1 R=0

CLK=1 → 0

RESET → HOLD

SET → HOLD

S=1 R=1



Edge Triggered Flip Flop 12 Young Won Lim
11/26/2013

Set Operation  (Classical Edge Triggered FF)
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Reset Operation  (Classical Edge Triggered FF)
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Hold Operation  (Classical Edge Triggered FF)
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Forbidden Operation  (Classical Edge Triggered FF)
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Clock Transition  (Classical Edge Triggered FF)
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Rising Edge Transition  (Classical Edge Triggered FF)
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Falling Edge Transition (1)  (Classical Edge Triggered FF)
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Falling Edge Transition (2)  (Classical Edge Triggered FF)

D

S=1

CLK=1 
→ 0

CLK=1 
→ 0

R=0 
→ 1

P=1 
→ 0

P=1 
→ 0 1

D

S=1

CLK=1 
→ 0

CLK=1 
→ 0

R=0 
→ 1

P=1

P=1
0

CLK=0 R=1

D= 1

RESET → HOLD 

Falling edge  CLK=1→0

SR=10 SR=11

CLK=0 R=1

D= 0


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

