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& 6.1 Edger riggered  clock indocator  symbols
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Output Q leading edgc-
triggered flip-flop

Outpu(  Q trailing edge-
triggered flip-flop
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Output Q pulse-
triggered flip-flop I I 1

I& 6.2 Flip Flop edge trigering

Standard Symbol
(leading edge)

IEEE Symbol
(leading edge)

6.2 CROSSED NAND SET - RESET FLIP-FLOPS
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SET

RESET
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ldd  6.4 Crossed NAND SET - RESET flip flop

I& 6. Setting the Q output for a crossed NAND SET - RESET flip flop

CT 455



SET 1
l-

-3%

Q

0

1
0

1 5

RESET ___

2& 6.6 The unchanged state for a crossed NAND SET - RESET flip flop
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-jdf!  6.7 Resetting the Q output for a crossed NAND SET - RESET flip flop

3114 6.8 The unused state for a crossed NAND SET - RESET flip flop
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$d 6.9 Tru&  table for a crossed NAND SET - RESET flip flop

&Jiaeth  6.1 ~fl5-JdlWfN  Set - Reset Y&J?hQIl  Qlflkl~74LSOO

SET

RESET

pKi 6.10 awr%uIe;  74LSOO

6.3 Crossed NOR SET - RESET Flip-Flops

Qlf$ 6.11 l6tYR9a9QS Crossed Nor Set - Reset Flip - Flop o=riiUiln’,~~aUnlso‘uvjwo=

b&liWl¶JW”nS&d  ~3hlU~  Active HIGH &l?hJgoS SET %$h.i  1 MI&.lPyPs  RESET id1

6th 0 03b%t6~l’lvloS  Q = 1 IliWi~h~~  6.12
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SET

RES ET

& 6.11 Crossed NOR SET - RESET flip flop

$d 6.12 Setting the Q output for a crossed NOR SET - RESET flip flop

I& 6.13 Unchanged state for a crossed NOR SET - RESET flip flop
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zdd 6.14 Resetting the Q output for a crossed NOR SET - RESET flip flop

SET

RESET

;dd 6.15 The unused state for crossed NOR SET - RESET flip flop

zdd 6.16 Truth  table for a crossed NOR SET RESET flip flop

6.4 The D Flip-Flop
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D

1 0

zdd 6.17 D flip flop

& 6.18 Truth table for D flip flop
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a
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I& 6.19 ‘NW D flip flop

C L K i-l l-l l-l l-l n

&I 6.20bi0tm5¶JiaRlv84  Dflipflop
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D n 1

CLK un

6.4.1 The Master slave D flip flop

2dd  6.22 Master slave D flip flop
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D

0 1
I

slave  Clock I

z& 6.23 Negative edge triggered master slave D flip flop

PRESET

l¶h!  6.24 Positive edge zzzd  master slave D flip flop

Posltivb  Edge Negat ive  Edge
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zdw”  6.28 fllS%g J K Flip Flop dU T flip flop

6.6 The J-K Flip Flop
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K
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add 6.31 Output waveform for a J-K flip flop
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rn]i  6.33 Non-overlapping clock
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zd’d  6.33 ~~8~ld~5Ub~RlV~~  Non overlapping clock
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(a) Active-HIGH input S-R (b)  Active-LOW input S-R

(c) Gated  S-R

Note: Q0  is the initial state.

(a) Positive edge-triggered S-R

-b-l-Q

(c) Positive edge-triggered D

I I

Cd)  Gated D

(b) Negat ive edge-tr iggered S-R

(d)  Negative edge-triggered D

J
H
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(e)  Positive edge-triggered J-K
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(f) Negative edge-triggered J-K
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(c)  J-K

FIGURE 7-72
Pulse-triggered (master-slave) jlip-flops.

(a) S-R @)  D

(c) J-K
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