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4.7. FLIP-FLOP il | to have positis
: ‘ i Clock is a square wave qi »
T memory element & a bistable ’_dew'ce AVe sign, ative
ﬁﬁszimains either in state 1 or state 0"} Flip- used to synchronize OVeraul 2 Nep?ip-FlO
Flops are again sequential circuits because. of | action of system. | If negats
feedback arrangement associated with it. Flip- ) g to haVe, ok
Flops are basically synchronous/clocked sequent}al logic circuits, for Whig Let’'s m
change in output takes place in synchronization with the clock. m
It must be clear from above paragraph that Latches and FJj

p-Flops an PR S
similar but Flip-Flop is modified form of Latch with additional contro] inpy (1) For edge |
(Clock/Enable). In this way, we can better control the output.

in output
Clock is basically used t control Flip-Flops. Z rising edg
Clock can be classified into two categories :

¢

(1) Positive clocking G.‘FW a
(2) Negative clocking T .

(1) Positive Clocking

If Flip-Flop changes its state at

p- high clock pulse, then Flip-Flop is said to
have positive clocking (based on applied Input). -
(2) Negative Clocking @) Q‘Jttput c
If Flip-Flop changes its state (based o : : : RSNt
. n applied : 15
said to have negative clocking, R i (3) Th k
Let’s take an R-C circuit dt " € possi
triggering Flip-Flops, iy to understand, how we can utilize clock for i multiple
- respect tg
C
Clock \, for a part
J_L almogt ne
| haV]ng w]
R => l M
| 4,
Fig. 4.35 . | 3 EDGE 1R
In the g}, T ame Differentiator circuit, . The o
| ove Clrcuit, value of Ra dCi i | Bt he Clrcyui
; _ . 2nd Cis taken ip such a way that : P is shoy
Where tis tlme : = RO <<t
" Period of ¢]
Let’s igh

. d
osir. C CaPacitor C gets fully charged ﬂ;:y
Sitive spike and trailing edge of clock p*”
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o L ¢
ud‘w ive spike across resistances
ates. Gates are activat

phided 2

. pr? respOl‘ldS accorslingel;f;nthe applied inputs. This p
I‘]ip'wa own as edge trigs g. |
imunﬂf' ybe classiﬁed into two categories :

B sitive edge triggering

¢ egatiVe edge triggering

tive Edge Triggering

nds on positive going e
triggering.

R. Clock pulse in the form of spikes
ed on positive spike and hence
rocess is most

0 P‘;ﬂ o Flop respo dge of clock, then Flip-Flop is said
b " Ositive edge
¢ .o Edge Triggering

Ne ative
( flip-Flop responds on nega
triggering.

pave pegative edge
: ke some differences between €
] ~ Level Triggering

tive going edge of clock, then Flip-Flop is said

dge triggering and level triggering.

Let's ma
Edge Triggering

1) For edge triggering clock,chan
" in output takes place only on
| rising edge Or falling edge of

clock pulse.

ge| (1) For level triggering clock, change in
output takes place on high clock or

low clock.
F e Positive level
clocking

' +———— Positive / Rising /
. Leading edge
clocking

/ Falling / Trailing /
‘L_ Negative edge
Output can change during entire

(@ Output can change only at one | (2)

instant. positive level of clock or entire

negative level of clock.

(3) The possibility of undergoing
multiple changes in output with
respect to any change in input for a
particular level of clock is more in
level triggering and hence there are
more chances of unstability.

Negative level

multiple changes in output with
respect to any change in input
for a particular edge of clock 18
almf)st negligible and hence it is
ving wider scope in master

{
¢ EDGE TRIGGERED §-R FLIP-FLOP

Wipgteasae . .
lopi ¢ Circuit diagram for edge triggered flip
shown as below :

DO YOU KNOW ?

S-R flip flop is basic by which
D and JK flip flop can be
derived.




BV by R 3
Fig. 4.36.

Here, the clock signal is passed to R, C circuit which is known as R( ... .
which converts the clock signal into spikes. Let’s take different cases tq exp] )
functionality of edge triggered S-R flip flop. Ay

lCasel: S=0 & [Clk—Low | 1 (isshownasClk-_—oorl)
R——-O & Ql'l=0|

This is the case of initialization of flip flop and flip flop is assu
because @, = 0. i 4 o T e

D—D—1%
0
1

0n+1
Y
0

Cc Showing no change
TR JL\/‘/L in output Q,=Q,

Clock .
I1I

From case
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10Wn as RC ¢

nt cases to e;];f;iit
n

Fig. 4.39. (a)

Let's reverse the situation and take
Gubcase 2: ,
2 . .
; v
_I'Ll"-i_-4 Ry -/\-V—
(}Iggk :

DD
2

Fig. 4.39. (b)

From case 2 : subcase 1 and subcase 2, we can conclude that, flip-flop is in set state.

& [ Clock = High or il &

188 Clk = 0 or |

Y

ssumed to be reset

showing no change
:' output Q,,,=Q,.

T). This time we T

again no changé

Q,.,=Q,
5 0
by J\‘\r
CF#* R,
) o =
1 . Q,=0

Fig. 4.40.

Ley
®Teverse the situation and takelQn =0

J afe.=1]

P ¥



From case 3 : subcase 1 and subcase 2, we can conclude that, flip-flop is in

Clear state.

264"—/_’/,——_

Fig. 4.41.

Digital Logic ang

Reset

Case 4 :

S
R

1
1

&

Clock = High or T j &

s R L
C!?ll:*

T

Fig. 4.42.
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Qn+1= Qi =1

Let’s reverge t

[Violating the statement that

he situation and take

Q=1
Q

n+1

Y

1

—_—

n+1 18 complement of @, , ]

iz

4.9 CLOCKE!

For ClOCked. o
the inputs 1.
till the right 1

S_-

Clock —
(CLK)

Here wh
femain in th
changes for

T,

— Whey
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3n-|-1

U
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ro?  opermind’™e =
" in 1;::;‘:11 table iS glVerl as followg 5
i
The
No change (@)
No change (@)
No change (@)

gao0eD SR
4 flip flop W€ provide extra inputie., a
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ts and its pesign
we can conclude that, flip flop is said

" circui
d subcase 2,

ﬁ9l[,C'g|
L ;subcasel an
cas m‘natelstate.

Q,

0 (Reset)
1 (Set)
Indeterminate state

square wave signal alongwith

p
and R. Clock signal (Clk) prevents the flip flop changing state
he circuit diagram is shown as:

ant occurs. T

)

Qn+1

Qn+1

—S

e 1 i '_-6n+1

(b) Symbol

(a) Clocked S-R flip flop

Fig. 4.44.
al is ‘0’, then there is no chan
clock signalis highie., ‘1, then
of inputs.
& R=0, then

ge in the output (it will

Here where clock sign
only output

Elrain in the previous state). When
nges for different combinations

is, — When clock = ‘1’ and =0
Output @, + 1= @n
~ When clock =1’ and S=0 &
_ Output @, ., =0 (Reset state)
When clock =1 and S=1 & R=0, then
- Output @, .1~ 1 (Set state)
enclock=1,and S=1 & R=1, then

=Qn=1= Indeterminate state

R=1,then

Output @, 41 | Forbidden state-
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Summarizingd with Truth Table ..,

Clock (clk) —TS"—Ir R Q,+1

) X X No change (¢))

1 X X No change (Qn)

1 0 0 Q, (No change)

1 0 1 0 (Reset)

1 1 0 1 (Set)
1 1 1 Indeterminate state

‘x’ means don’t care condition =
4.10 EDGE TRIGGERED D-FLIP FLOP
i

Utility of D Flip Flop

To store single data bit i.e. elther 1or 0. D flip flop can be derived from g

flip flop by adding an 1nverter in the circuit.
inverted and provided to R terminal.

R

it. Data input from S t;e1-11111131"is

‘
D S - he
: N1 } o Qn+1
nny re JLVJL
Clock Circuit
L
.———bo—._._______R Q..
| N2 N4
ﬂ'ﬂ'—l 2 . 1 an
Fig. 4.45. Circuit Diagram.
ot &
4 D
. S ____Qnﬂ
Uk & On Ty | L
8% A 3
- S - i O
11l 1o Fi
x i 1 9. 4.46. Logic Symbol,

Here
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¥

Timing Diagram
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Fig. 4.47.

No change (NC)
No change (NC)

No change (NC) .

is

be derived from S.R

from S termin




