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Types	of	flip	flops	digital	logic

The	change	in	output	state	of	D	flip-flop	depends	upon	the	active	transition	of	clock.	Toggle	flip-flops	are	mostly	used	in	counters.	What	is	the	truth	table	for	a	D	flip-flop?	The	Boolean	equations	are	straightforward:	This	ensures	the	JK	flip-flop	stores	and	outputs	the	D	input	correctly.	The	D	flip-flops	are	generally	used	for	shift-registers	and	counters.
However,	it	has	some	limitations,	such	as	the	possibility	of	entering	an	invalid	state	when	both	inputs	are	high.	The	T	flip-flop	is	a	crucial	component	in	digital	circuits	and	is	used	in	many	applications	where	data	storage	is	required.	We	hope	this	article	helped	you	understand	Flip-Flops	in	digital	electronics.	For	each	combination,	determine	the	next
state	(QN).	The	Boolean	equations	derived	from	the	truth	table	are:	This	setup	ensures	the	SR	flip-flop	behaves	like	a	D	flip-flop,	storing	the	input	data	in	sync	with	the	clock	signal.	The	JK	flip-flop	can	be	directly	converted	into	an	SR	flip-flop	because	the	logic	for	J	and	K	aligns	with	S	and	R.	Diagram	of	D	Flip-Flop	(Reference:	electroniclinic.com)	JK
Flip-Flop	The	JK	flip-flop	is	a	type	of	digital	circuit	that	is	widely	used	in	digital	electronics.	Flip-flops	are	used	in	many	applications	where	data	storage	is	required.	We	will	discuss	their	characteristics,	truth	tables,	and	applications.	Delay	or	D	flip-flop	is	a	better	alternative	that	is	very	popular	with	digital	electronics.	Types	of	Flip-Flops	Given	Below
are	the	Types	of	Flip-Flop	SR	Flip	Flop	JK	Flip	Flop	D	Flip	Flop	T	Flip	Flop	Logic	diagrams	and	truth	tables	of	the	different	types	of	flip-flops	are	as	follows:			S-R	Flip	Flop	In	the	flip	flop,	with	the	help	of	preset	and	clear	when	the	power	is	switched	ON,	the	states	of	the	circuit	keeps	on	changing,	that	is	it	is	uncertain.	It	is	a	fundamental	sequential
circuit	element	that	can	store	one	bit	at	a	time.	Here	are	some	of	the	applications	of	flip-flops:	Counters	and	Shift	Registers:	Flip-flops	are	used	in	counters	and	shift	registers	to	store	and	manipulate	data.	Truth	Table	of	T	Flip-Flop	T	Q(t)	Q(t+1)	0	0	0	0	1	1	1	0	1	1	1	0	Characteristics	Equation	of	T	Flip-Flop	$$\mathrm{Q(t	\:	+	\:	1)	\:	=	\:	T'Q(t)	\:	+	\:
TQ(t)'	\:	=	\:	T	\:	\oplus	\:	Q(t)}$$	Applications	of	Flip-Flops	Counters	Shift	Registers	Storage	Registers,	etc.	The	derived	equations	are:	The	resulting	circuit	enables	toggling	the	state	of	the	flip-flop	based	on	the	T	input.	The	T	flip-flop	can	be	designed	using	a	D	flip-flop	with	the	input	connected	to	both	the	D	and	the	clock	inputs	through	an	XOR	gate.
Each	type	of	flip-flop	has	its	own	unique	features	and	benefits,	making	them	suitable	for	different	applications.	Conclusion	In	conclusion,	flip-flops	are	an	essential	component	of	digital	electronic	systems	used	in	computers,	communications,	and	many	other	types	of	systems.	Case	2(PR=0	and	CLR=1):This	is	used	when	the	Q	is	set	to	1.	It	has	only	one
input	along	with	the	clock	input.	The	JK	flip-flop	is	a	gated	SR	flip-flop	with	the	addition	of	a	clock	input	circuitry.	This	simple	flip-flop	circuit	has	a	set	input	(S)	and	a	reset	input	(R).	This	enables	toggling	functionality	with	minimal	changes.	The	D	flip-flop	is	a	crucial	component	in	digital	circuits	and	is	used	in	many	applications	where	data	storage	is
required.	When	J	and	K	both	are	low	then	NO	change	occurs	at	the	output.	Counters:	The	Flip	Flop	are	used	in	the	Counter	Circuits	for	Counting	pulse	or	events.	The	JK	flip-flop	has	two	inputs,	J	and	K,	and	a	clock	input.	The	T	flop	is	obtained	by	connecting	the	J	and	K	inputs	together.	The	T	flip-flop	can	be	positive	or	negative	edge-triggered.	The	data
input	determines	the	state	that	the	flip-flop	will	store.	Storage	Registers:	The	Storage	Resistor	uses	Flip	Flop	to	store	data	in	binary	information.	If	both	J	and	K	are	high,	then	at	the	clock	edge,	the	output	will	toggle	from	one	state	to	the	other.	The	D	flip-flop	is	a	modified	form	of	an	RS	clocked	flip-flop	and	can	be	designed	using	a	combinational
circuit	with	feedback	and	a	clock.	When	an	edge	is	applied	to	the	clock	input,	the	flip-flop	will	hold	or	latch	the	last	output	(Q)	if	T=0,	and	will	toggle	it	to	its	complement	if	T=1.	If	J	and	K	are	both	low,	then	no	change	occurs.	A	basic	flip-flop	can	be	constructed	using	four-NAND	or	four-NOR	gates.	Memory	Elements:	Flip-flops	are	used	as	memory
elements	in	digital	circuits.	Diagram	of	JK	Flip-Flop	(Reference:	byjusexamprep.com)	T	Flip-Flop	The	T	flip-flop,	also	known	as	the	Toggle	flip-flop,	is	a	single	input	digital	circuit	that	holds	or	toggles	its	output	according	to	the	input	state.	This	article	was	first	published	on	17	August	2017	and	recently	updated	in	January	2025.	The	term	“flip-flop”
relates	to	the	actual	operation	of	the	device,	as	it	can	be	“flipped”	to	a	logic	set	state	or	“flopped”	back	to	the	opposing	logic	reset	state.	The	article	also	touches	on	the	…	If	J	and	K	are	both	high	at	the	clock	edge,	then	the	output	will	toggle	from	one	state	to	the	other.	So,	whether	you’re	building	a	digital	circuit	or	just	looking	for	a	comfortable	pair	of
flip-flops	to	wear	in	the	summer,	understanding	the	different	types	of	flip-flops	is	essential.	To	convert	an	SR	flip-flop	into	a	JK	flip-flop,	we	need	to	design	a	combinational	circuit	with	J	and	K	as	inputs,	which	are	then	connected	to	the	SR	flip-flop	inputs.	Flip-flops	are	digital	electronic	circuits	that	can	store	binary	data	in	two	stable	states.	No
additional	combinational	logic	is	required	for	this	simple	conversion.	Input	Synchronization:	Flip-flops	are	used	to	synchronize	variably-timed	input	signals	to	some	reference	timing	signal.	The	truth	table	for	the	D	flip-flop	is	shown	below:	D=0:	No	change	D=1:	Data	stored	Applications	of	the	D	flip-flop	include:	As	a	memory	element	in	digital	circuits
As	a	building	block	for	other	types	of	flip-flops	In	counters	and	shift	registers	In	control	circuits	and	alarms	The	D	flip-flop	is	widely	used	in	digital	electronics	and	computing	because	of	its	simplicity	and	versatility.	Flip-flops	are	digital	electronic	circuits	that	are	used	to	store	binary	data	in	two	stable	states.	Frequency	Dividers:	The	Flip	Flop	are	used
in	Frequency	Dividers	to	divide	the	frequency	of	a	input	signal	by	a	specific	factor.	Case	3(PR=1	and	CLR=0):This	is	used	when	the	Q’	is	set	to	1.	The	D	flip-flop	is	clocked,	meaning	it	only	stores	data	on	the	rising	or	falling	edge	of	the	clock	signal,	often	labeled	as	C	or	CLK,	and	it	retains	its	value	until	the	next	rising	edge.	Determine	the	Input
Expressions:	Derive	the	logic	expressions	for	the	inputs	of	the	source	flip-flop	that	will	allow	it	to	produce	the	same	output	transitions	as	the	target	flip-flop.	Flip-flop	conversion	refers	to	the	process	of	modifying	one	type	of	flip-flop	(e.g.,	SR,	D,	JK,	or	T)	to	behave	like	another	type	by	designing	an	appropriate	input	logic	circuit.	This	is	the	most
common	flip-flop	among	all.	A	T	flip-flop	is	like	a	JK	flip-flop.	A	flip	flop	is	a	sequential	circuit	which	consist	of	single	binary	state	of	information	or	data.	The	JK	flip-flop	operates	with	only	positive	or	negative	clock	transitions.	The	goal	is	for	the	output	to	mimic	the	behaviour	of	a	JK	flip-flop.	Block	Diagram	of	J-K	Flip	Flop	Given	Below	is	Block	Diagram
of	J-K	Flip	Flop	J-K	Flip	Flop	Circuit	Diagram	and	Truth	Table	of	J-K	Flip	Flop	Given	Below	is	the	Diagram	of	J-K	Flip	Flop	with	its	Truth	Table	Operations	of	J-K	Flip	Flop	Given	Below	is	the	Operations	of	J-K	Flip	Flop	Case	1	(PR=CLR=0	):This	condition	is	in	its	invalid	state.	Characteristics	Equation	for	D	Flip	Flop	QN+1	=	D	T	Flip	Flop	The	T	Flip	Flop
consists	of	data	input	(T),	a	clock	input	(CLK),	and	two	outputs:	Q	and	Q’	(the	complement	of	Q).	Its	name	comes	from	its	ability	to	“flip”	or	“flop”	between	two	stable	states.	For	example,	the	D	flip-flop	is	generally	used	for	shift-registers	and	counters,	while	the	T	flip-flop	is	a	simplified	version	of	the	JK	flip-flop.	It	has	a	set	input	(S)	and	a	reset	input
(R).	A	latch	is	a	circuit	with	two	stable	states	that	can	be	changed	by	applying	varying	inputs,	while	a	flip-flop	is	a	circuit	with	two	stable	states	that	can	store	binary	data	and	can	be	changed	by	applying	varying	inputs.	This	is	often	required	when	a	specific	flip-flop	is	not	directly	available	or	for	simplifying	circuit	design.	Truth	tables	show:	This	design
aligns	the	D	flip-flop	to	behave	like	an	SR	flip-flop.	These	circuits	made	up	of	digital	logic	gates	and	other	components,	can	be	created	using	different	electronic	elements	like	transistors,	integrated	circuits	(ICs),	or	programmable	logic	devices	(PLDs).	Design	the	Conversion	Logic	Circuit:	Use	the	simplified	expressions	to	design	a	circuit	using	logic
gates	that	connect	the	input(s)	of	the	source	flip-flop	to	behave	like	the	target	flip-flop.	What	is	the	difference	between	a	latch	and	a	flip-flop?	Diagram	of	T	Flip-Flop	(Reference:	wearcam.org)	Application	of	Flip-Flops	Flip-flops	are	essential	building	blocks	of	digital	electronic	systems	used	in	computers,	communications,	and	many	other	types	of
systems.	It	is	called	a	toggle	flip-flop	because	of	its	ability	to	complement	its	state.	What	Device	is	a	Flip-flop?	In	the	next	sections,	we	will	explore	each	type	of	flip-flop	in	more	detail	and	discuss	their	characteristics,	truth	tables,	and	applications.	A	T	flip-flop	is	a	type	of	flip-flop	that	has	only	one	input,	along	with	a	clock	input.	The	JK	flip-flop	is	a
modification	of	the	SR	flip-flop,	where	S=R=1	is	not	a	problem.	Let’s	understand	the	flip-flop	in	detail	with	the	truth	table	and	circuits.	The	inverted	D	(D’)	connects	to	K.	JK	Flip	Flop	to	SR	Flip	Flop	Conversion	Table,	Logic	Diagram,	and	K-map	To	transform	a	JK	flip-flop	into	a	D	flip-flop:	The	Data	(D)	input	connects	directly	to	J.	Toggling	means
changing	the	next	state	output	to	complement	the	current	state.	The	SET	and	RESET	inputs	are	labeled	as	S	and	R,	respectively.	Truth	tables	are	used	to	determine	the	required	S	and	R	values	for	each	T	and	QP	combination.	Related	…	It	covers	the	structure	and	operation	of	basic	flip-flops,	introduces	clock-controlled	flip-flops,	and	discusses	various
types	such	as	J-K,	D,	and	T	flip-flops,	along	with	their	applications	and	characteristics.	They	are	commonly	used	for	counters,	shift	registers,	and	input	synchronization.	Truth	Table	of	S-R	Flip-Flop	S	R	Q	State	0	0	0	No	Change	0	1	0	Reset	1	0	1	Set	1	1	X	Characteristics	Table	of	S-R	Flip-Flop	S	R	Q(t)	Q(t+1)	0	0	0	0	0	0	1	1	0	1	0	0	0	1	1	0	1	0	0	1	1	0	1	1
1	1	0	X	1	1	1	X	Characteristics	Equation	of	S-R	Flip-Flop	$$\mathrm{Q(t	\:	+	\:	1)	\:	=	\:	S	\:	+	\:	R'	\:	Q(t)}$$	J-K	Flip-Flop	Because	of	the	invalid	state	corresponding	to	S=R=1	in	the	SR	flip-flop,	there	is	a	need	of	another	flip-flop.	JK	Flip-flop	Truth	Table:	JKQQ’00000100100111010011011010111110	Check	the	detailed	explanation	of	JK	Flip	Flop.
Draw	K-Maps	using	required	flipflop	inputs	and	obtain	excitation	functions	for	sub-flipflop	inputs.	The	output	(Q)	changes	only	when	there	is	an	edge	of	the	clock	signal.	Characteristics	Equation	for	JK	Flip	Flop	QN+1	=	JQ’N	+	K’QN	D	Flip	Flop	The	D	Flip	Flop	Consists	a	single	data	input(D),	a	clock	input(CLK),and	two	outputs:	Q	and	Q’	(the
complement	of	Q).	JK	Flip	Flop	Circuit	The	input	condition	of	J=K=1	gives	an	output	inverting	the	output	state.	The	output	of	a	flip-flop	is	controlled	by	its	previous	and	current	inputs,	but	the	change	in	output	only	happens	at	precise	times	set	by	the	clock	input.	Therefore,	the	flip	flop	is	in	the	set	state.	Flip	Flops	are	edge-triggered	and	a	latch	is
level-triggered.	Flip-flops	play	a	critical	role	in	computer	electronics	by	serving	as	memory	elements,	storing	state	information,	ensuring	clock	synchronization,	enabling	digital	counting,	and	facilitating	control	logic.	Due	to	the	undefined	state	in	the	SR	flip-flops,	another	flip-flop	is	required	in	electronics.	The	flip-flop	has	one	input	terminal	and	clock
input.	It	may	come	to	set(Q=1)	or	reset(Q’=0)	state.	In	simple	words,	If	J	and	K	data	input	are	different	(i.e.	high	and	low),	then	the	output	Q	takes	the	value	of	J	at	the	next	clock	edge.	The	output	(Q)	is	the	same	as	the	input	and	can	only	change	at	the	rising	edge	of	the	clock.	As	shown	above,	it	is	the	simplest	and	easiest	to	understand.	Counters	are
used	to	count	the	number	of	clock	pulses,	while	shift	registers	are	used	to	store	and	shift	data.	This	modified	form	of	the	JK	is	obtained	by	connecting	inputs	J	and	K	together.	Case	2	(T=1):In	this	condition	the	flip	flop	will	change	when	T	input	is	1,At	each	rising	or	falling	edge	of	the	clock	signal	the	output	Q	will	be	in	complementary	state.	If	J	and	K
data	input	are	different	(i.e.	high	and	low),	then	the	output	Q	takes	the	value	of	J	at	the	next	clock	edge.	Counters	Frequency	Dividers	Shift	Registers	Storage	Registers	What’s	the	Major	Role	of	Flip-flops	in	Computer	Electronics?	Control	Circuits	and	Alarms:	Flip-flops	are	used	in	control	circuits	and	alarms	to	store	and	manipulate	data.	Still,	if	you
have	any	doubts,	please	feel	free	to	ask	in	the	comment	section	below,	or	you	can	use	our	Forum	to	start	a	discussion	with	the	electronics	hobbyists	and	engineers	community.	This	change	in	output	leads	to	race	around	condition.	They	are	the	fundamental	building	blocks	of	all	memory	devices	and	are	widely	used	in	computers,	communications,	and
many	other	types	of	systems.	The	SR	flip-flop	is	a	controlled	bi-stable	latch	where	the	clock	signal	is	the	control	signal.	These	are	the	various	types	of	flip-flops	being	used	in	digital	electronic	circuits	and	the	applications	of	Flip-flops	are	as	specified	below.	Given	Below	is	the	Block	Diagram	of	D	Flip	Flop	D	FLIP	FLOP	Circuit	Diagram	and	Truth	Table
of	D	Flip	Flop	Given	Below	is	the	Diagram	of	D	Flip	Flop	with	its	Truth	Table	Operation	of	the	D	Flip-Flop	Given	Below	is	the	operation	of	D	Flip-Flip	Case	1	(PR=CLR=0):This	conditions	is	represents	as	invalid	state	where	both	PR(present)	and	CLR(clear)	inputs	are	inactive.	In	this	system,	when	you	Set	“S”	as	active,	the	output	“Q”	would	be	high,
and	“Q‘”	would	be	low.	Conclusion	In	this	article	we	have	gone	through	definition	of	the	flip	flop	in	brief	with	its	different	types,	we	have	also	gone	through	conversion	of	flip	and	the	Application	of	the	Flip	Flop.	By	latching	a	value	and	changing	it	when	triggered	by	a	clock	signal,	flip-flops	can	store	data	over	time.	These	are	single-input	versions	of	JK
flip-flops.	Case	2	(PR=0	and	CLR=1):The	PR	is	activated	which	means	the	output	in	the	Q	is	set	to	1.	JK	Flip	Flop	to	T	Flip	Flop	Conversion	Table,	Logic	Diagram,	and	K-map	To	convert	a	D	flip-flop	to	an	SR	flip-flop,	a	combinational	circuit	is	added	to	derive	S	and	R	from	D.	This	thing	is	accomplished	by	the	preset(PR)	and	the	clear(CLR).	In	other
words,	the	inputs	will	affect	the	output	only	when	the	clock	signal	changes	from	low	to	high	for	positive,	or	from	high	to	low	for	negative.	For	example,	let	us	talk	about	SR	latch	and	SR	flip-flops.	Diagram	of	SR	Flip-Flop	(Reference:	byjusexamprep.com)	D	Flip-Flop	The	D	flip-flop,	also	known	as	the	Delay	flip-flop,	is	a	digital	circuit	that	is	used	to	store
a	single	bit	of	binary	information.	In	this	article,	we	will	go	through	the	Flip-Flop	types,	their	Conversion	and	their	Applications,	First,	we	will	go	through	the	definition	of	the	flip-flop	with	its	types	in	brief,	and	then	we	will	go	through	the	conversion	of	the	flip-flop	with	its	applications,	At	last,	we	will	conclude	our	article	with	some	FAQs.	What	is	a
Flip-Flop?	Understanding	the	different	types	of	flip-flops	and	their	applications	is	essential	for	anyone	working	with	digital	circuits.	Include	the	current	state	(Q),	the	input	of	the	target	flip-flop,	and	the	next	state	(Qnext).	T	is	an	abbreviation	for	Toggle.	When	the	input	J	and	K	are	different	then	the	output	Q	takes	the	value	of	J	at	the	next	clock	edge.	If
you	are	confused	between	latch	and	flip-flop,	then	you	should	check	this	detailed	article	where	we	discussed	the	difference	between	Latch	and	flip-flop.	There	are	4	types	of	flip-flops	in	digital	electronics:	SR	Flip	Flop	JK	Flip	Flop	D	Flip	Flop	T	Flip	Flop	Let’s	understand	each	Flip-flop	one	by	one.	Race	Around	Condition	in	J-K	Flip	Flop	When	the	J	and
K	both	are	set	to	1,	the	input	remains	high	for	a	longer	duration	of	time,	then	the	output	keeps	on	toggling.	Write	the	Truth	Table	for	the	Target	Flip-Flop:	Create	a	truth	table	for	the	target	flip-flop	based	on	its	characteristic	equation	and	behaviour.	Data	transfer:	The	Flip	Flops	are	used	for	data	transfer	in	different	electronic	parts.	This	means	that
the	D	flip-flop	“latches”	onto	the	input	value	and	holds	it	until	the	next	clock	cycle.	In	conclusion,	flip-flops	are	fundamental	building	blocks	of	digital	electronic	systems	used	in	computers,	communications,	and	many	other	types	of	systems.	Case	2	(PR=0	and	CLR=1):This	state	is	set	state	in	which	PR	is	inactive	(0)	and	CLR	is	active(1)	and	the	output
Q	is	set	to	1.	The	four	main	types	of	flip-flops	are	SR,	D,	JK,	and	T.	D	Flip	Flop	to	SR	Flip	Flop	Conversion	Table,	Logic	Diagram,	and	K-map	The	conversion	involves	creating	J	and	K	inputs	based	on	the	D	input.	Case	4	(PR=CLR=1):In	this	condition	the	flip	flop	works	in	its	normal	way	whereas	the	PR	and	CLR	gets	deactivated.	D	Flip-Flop	Circuit	In
the	D	flip-flops,	the	output	can	only	be	changed	at	the	clock	edge,	and	if	the	input	changes	at	other	times,	the	output	will	be	unaffected.	The	truth	table	for	the	T	flip-flop	is	as	follows:	T=0:	No	change	T=1:	Toggle	Applications	of	the	T	flip-flop	include:	As	a	memory	element	in	digital	circuits	In	frequency	synthesizers	and	frequency	multiplication
circuits	In	counters	and	shift	registers	The	T	flip-flop	is	a	simple	and	versatile	digital	circuit	that	is	used	in	many	applications	where	data	storage	is	required.	Check	the	detailed	explanation	of	D	Flip	Flop.	The	T	flip-flop	has	one	Toggle	input	(T)	and	one	clock	signal	input	(CLK).	In	this	circuit	when	you	Set	S	as	active,	the	output	Q	will	be	high	and	Q’
will	be	Low.	Construct	a	logic	diagram	according	to	the	functions	obtained.	Given	Below	is	the	Block	Diagram	of	S-R	Flip	Flop	S-R	Flip	Flop	Given	Below	is	the	Diagram	of	S-R	Flip	Flop	with	its	Truth	Table	Operations	of	S-R	Flip	Flop	Given	Below	is	the	Operations	of	S-R	Flip	Flop	Case	1(PR=CLR=1):	The	asynchronous	inputs	are	inactive	and	the	flip
flop	responds	freely	to	the	S,R	and	the	CLK	inputs	in	the	normal	way.	It	is	also	known	as	a	Bistable	Multivibrator.	Flip-flop	is	popularly	known	as	the	basic	digital	memory	circuit.	Flip-flops	are	the	fundamental	building	blocks	of	all	memory	devices.	Frequency	Multiplication:	The	T	flip-flop	can	be	used	to	multiply	the	frequency	of	a	clock	signal	by	two,
making	it	useful	in	applications	such	as	frequency	synthesizers	and	frequency	multiplication	circuits.	Using	the	truth	table,	the	Boolean	equations	for	S	and	R	are	derived	using	Karnaugh	maps:	The	logic	diagram	for	the	JK	flip-flop	implemented	from	an	SR	flip-flop	connects	these	inputs	through	the	derived	equations.	Whether	you’re	looking	for	a
basic	flip-flop	or	a	more	advanced	one,	there	is	a	type	of	flip-flop	that	will	meet	your	needs.	There	are	four	basic	types	of	flip-flops:	SR	(set-reset),	D	(data	or	delay),	T	(toggle),	and	JK.	Case	3	(PR=1	and	CLR=0):This	state	is	reset	state	in	which	PR	is	active	(1)	and	CLR	is	inactive	(0)	and	the	complementary	output	Q’	is	set	to	1.	The	digital	circuit	is	a
flip	flop	which	has	two	outputs	and	are	of	opposite	states.	No	additional	circuitry	is	needed—simply	relabel	the	inputs.	Explore	the	various	types	of	flip	flops	in	digital	electronics,	their	applications,	and	how	they	function	in	digital	circuits.	Here’s	the	process:	Start	by	creating	a	truth	table	for	J,	K,	and	the	present	state	(QP),	considering	all	possible
combinations.	This	means	that	it	doesn’t	have	the	same	problem	with	forbidden	states	as	regular	flip-flops.	T	Flip	Flop	Circuit	These	flip-flops	are	called	T	flip-flops	because	of	their	ability	to	complement	their	state	i.e.	Toggle,	hence	they	are	named	Toggle	flip-flops.	JK	Flip	Flop	to	D	Flip	Flop	Conversion	Table,	Logic	Diagram,	and	K-map	Converting	a
JK	flip-flop	into	a	T	flip-flop	is	as	simple	as	connecting	the	T	input	directly	to	both	J	and	K.	Block	Diagram	of	T	Flip	Flop	Given	Below	is	the	Block	Diagram	of	T	Flip	Flop	T	FLIP	FLOP	Circuit	Diagram	and	Truth	Table	of	T	Flip	Flop	Given	Below	is	the	Circuit	Diagram	and	Truth	Table	of	T	Flip	Flop	Given	Below	is	the	Operation	of	T	Flip-Flop	Case	1
(T=0):In	this	condition	the	flip-flop	remains	in	its	current	state	regardless	of	clock	input,Also	the	Output	Q	will	remain	unchanged	unit	the	value	of	T	will	not	change.	Case	3	(PR=1	and	CLR=0):The	CLR	is	activated	which	means	the	output	in	the	Q’	is	set	to	1.	Once	the	outputs	are	established,	the	results	of	the	circuit	are	maintained	until	S	or	R	get
changed,	or	the	power	is	turned	off.	SR	Flip	Flop	is	also	known	as	a	master-slave	flip-flop.	The	truth	table	for	the	JK	flip-flop	is	shown	below:	J=0,	K=0:	No	change	J=0,	K=1:	Reset	(Q=0,	Q’=1)	J=1,	K=0:	Set	(Q=1,	Q’=0)	J=1,	K=1:	Toggle	(Q’=Q’)	Applications	of	the	JK	flip-flop	include:	As	a	memory	element	in	digital	circuits	As	a	building	block	for
other	types	of	flip-flops	In	counters	and	shift	registers	In	control	circuits	and	alarms	The	JK	flip-flop	is	a	versatile	and	widely	used	digital	circuit	that	is	used	in	many	applications	where	data	storage	is	required.	Types	of	Flip-Flops	S-R	Flip-Flop	J-K	Flip-Flop	D	Flip-Flop	T	Flip-Flop	This	is	the	simplest	flip-flop	circuit.	The	JK	flip-flop	is	an	improvement
on	the	SR	flip-flop	where	S=R=1	is	not	a	problem.	Once	the	outputs	are	established,	the	wiring	of	the	circuit	is	maintained	until	“S”	or	“R”	goes	high,	or	power	is	turned	off.	The	input	condition	of	J=K=1	gives	an	output	inverting	the	output	state.	Memory:	The	Flip	Flops	are	the	main	components	in	the	memory	unit	for	data	storage.	The	T	flip-flop	is
also	used	in	many	other	applications,	such	as	in	divide-by-two	circuits,	where	the	output	changes	state	at	half	the	frequency	of	the	clock	signal.	If	R	is	set	to	active	then	the	output	Q	is	low	and	the	Q'	is	high.	This	is	irrespective	of	anything	else.	Use	Karnaugh	maps	(K-maps)	or	Boolean	algebra	to	simplify	the	input	logic	expressions.	Characteristics
Equation	for	T	Flip	Flop	QN+1	=	Q’NT	+	QNT’	=	QN	XOR	T	Conversion	for	Flip	Flops	The	Excitation	Table	of	the	Flip	Flop	can	be	given	as	EXCITATION	TABLE:	Steps	To	Convert	from	One	Flip	Flop	to	Other	Let	there	be	required	flipflop	to	be	constructed	using	sub-flipflop:	Draw	the	truth	table	of	the	required	flip-flop.	The	J	and	K	inputs	are	used	to
set	or	reset	the	flip-flop,	depending	on	the	state	of	the	clock	input.	The	D	flip-flop	is	also	used	in	many	other	applications,	such	as	in	divide-by-two	circuits,	where	the	output	changes	state	at	half	the	frequency	of	the	clock	signal.	Flip-flops	are	used	in	many	applications	where	data	storage	is	required,	including	counters	and	shift	registers,	input
synchronization,	frequency	multiplication,	control	circuits	and	alarms,	and	memory	elements.	The	SET	input	‘S’	sets	the	device	or	produces	the	output	1,	while	the	RESET	input	‘R’	resets	the	device	or	produces	the	output	0.	The	Data	(D)	input	is	connected	to	the	S	input,	while	its	inverted	form	(D’)	is	connected	to	the	R	input.	The	JK	flip-flop	is	also
used	in	many	other	applications,	such	as	in	divide-by-two	circuits,	where	the	output	changes	state	at	half	the	frequency	of	the	clock	signal.	You	can	also	check	this	PowerPoint	presentation	to	learn	more	about	Flip-flops	in	Digital	Electronics.	Truth	Table:	Check	the	detailed	explanation	of	T	Flip	Flop.	Write	the	corresponding	outputs	of	sub-flipflop	to
be	used	from	the	excitation	table.	SR	Flip	Flop	to	D	Flip	Flop	Conversion	Table,	Logic	Diagram,	and	K-map	To	convert	an	SR	flip-flop	to	a	T	flip-flop,	a	combinational	circuit	is	designed	using	the	Toggle	(T)	input	and	the	present	state	(QP).	The	flip-flop	is	a	circuit	that	maintains	a	state	until	directed	by	input	to	change	the	state.	It	is	considered	to	be	a
universal	flip-flop	circuit	and	is	an	improvement	on	the	SR	flip-flop.	We	will	also	explain	the	differences	between	latches	and	flip-flops	and	how	they	are	used	in	digital	circuits.	In	this	article,	we	will	explore	the	different	types	of	electric	flip-flops	in	detail.	Shift	Registers:	The	Shift	registers	consist	of	interconnected	flip-flops	that	shift	data	serially.	But
first,	let’s	clarify	the	difference	between	a	latch	and	flip-flops.-	Advertisement	-	The	primary	difference	between	a	latch	and	a	flip-flop	is	a	gating	or	clocking	mechanism.	The	truth	table	of	SR	Flip-Flop	is	given	below.	In	this	article,	I	will	discuss	the	basics	of	Flip	Flop,	types	of	Flip	Flop	with	logic	diagrams	and	truth	tables,	the	workings	of	Flip	Flop,
and	…	In	short,	digital	flip	flops	are	commonly	used	in	data	storage	and	transfer,	flip-flop	synchronization,	serial	data	transfer	(shift	register),	frequency	division,	counting,	and	event	detection.	This	is	useful	in	applications	where	data	needs	to	be	synchronized	before	processing.	Identify	the	S	and	R	values	needed	to	transition	from	QP	to	QN.	These
flip-flops	are	said	to	be	T	flip-flops	because	of	their	ability	to	toggle	the	input	state.	Understand	the	Source	and	Target	Flip-Flops:	Identify	the	type	of	flip-flop	you	have	(source	flip-flop)	and	the	type	you	want	to	convert	it	into	(target	flip-flop).	FAQs	about	Types	of	Flip	Flops	What	are	the	four	main	types	of	flip-flops?	When	in	this	circuit	when	S	is	set
as	active,	the	output	Q	would	be	high	and	the	Q'	will	be	low.	D	Q	Q	(t+1)	0	0	0	1	0	1	0	1	0	1	1	1	The	truth	table	above	shows	the	relationship	between	the	input	(D)	and	the	output	(Q)	of	a	D	flip-flop.	The	two	outputs,	as	shown	above,	are	the	inverse	of	each	other.	It	is	the	basic	storage	element	in	sequential	logic.	Flip-flops	and	latches	are	fundamental
building	blocks	of	digital	electronics	systems	used	in	computers,	communications,	and	many	other	types	of	systems.	D	Flip	Flop	to	JK	Flip	Flop	Conversion	Table,	Logic	Diagram,	and	K-map	A	D	flip-flop	can	also	function	as	a	T	flip-flop	by	using	the	T	input	to	toggle	the	state.	Verify	the	Conversion:	Validate	the	conversion	by	ensuring	that	the	source
flip-flop	with	the	designed	logic	produces	the	same	Qnext	as	the	target	flip-flop	for	all	input	conditions.	Truth	Table	of	JK	Flip-Flop	J	K	Q	State	0	0	0	No	Change	0	1	0	Reset	1	0	1	Set	1	1	Toggles	Toggle	Characteristics	Table	of	JK	Flip-Flop	J	K	Q(t)	Q(t+1)	0	0	0	0	0	0	1	1	0	1	0	0	0	1	1	0	1	0	0	1	1	0	1	1	1	1	0	1	1	1	1	0	Characteristics	Equation	of	JK	Flip-
Flop	$$\mathrm{Q(t	\:	+	\:	1)	\:	=	\:	j	\:	k	\:	Q(t)'	\:	+	\:	K'Q(t)}$$	D	Flip-Flop	In	a	D	flip-flop,	the	output	can	only	be	changed	at	positive	or	negative	clock	transitions,	and	when	the	inputs	changed	at	other	times,	the	output	will	remain	unaffected.	SR	Flip-Flop	to	JK	Flip-Flop	Conversion	Table,	Logic	Diagram,	and	K-map	Transforming	an	SR	flip-flop	into
a	D	flip-flop	is	simpler.	SR	Flip-Flop	The	SR	flip-flop,	also	known	as	the	Set-Reset	flip-flop,	is	a	1-bit	memory	bistable	device	that	has	two	inputs:	SET	and	RESET.	A	flip-flop	is	not	a	specific	device	but	rather	a	term	used	to	describe	a	group	of	sequential	logic	circuits.	The	T	flip-flop	is	similar	to	the	JK	flip-flop,	but	it	has	only	one	external	input	along
with	a	clock.	In	many	applications,	it	is	desired	to	initially	set	or	reset	the	flip	flop	that	is	the	initial	state	of	the	flip	flop	that	needs	to	be	assigned.	These	connections	ensure	the	D	flip-flop	functions	as	a	JK	flip-flop.	They	are	used	to	control	the	operation	of	various	devices	and	to	trigger	alarms	when	certain	conditions	are	met.	The	invalid	or	illegal
output	condition	occurs	when	both	of	the	inputs	are	set	to	1	and	are	prevented	by	the	addition	of	a	clock.	Data	storage:	The	Flip	Flop	are	used	in	the	Data	Storage	to	store	binary	data	temporarily	or	permanently.	Case	4	(PR=CLR=1):In	This	state	the	flip	flop	behaves	as	normal,	both	PR	and	CLR	inputs	are	active(1).	The	truth	table	of	the	SR	flip-flop	is
as	follows:	S=0,	R=0:	No	change	S=0,	R=1:	Reset	(Q=0,	Q’=1)	S=1,	R=0:	Set	(Q=1,	Q’=0)	S=1,	R=1:	Invalid	state	(Q=Q’=X)	Applications	of	the	SR	flip-flop	include:	As	a	memory	element	in	digital	circuits	As	a	building	block	for	other	types	of	flip-flops	In	counters	and	shift	registers	In	control	circuits	and	alarms	The	SR	flip-flop	is	the	basic	building
block	of	all	other	flip-flops,	and	its	characteristics	are	used	to	design	more	complex	circuits.	-	Advertisement	-	A	flip-flop	in	digital	electronics	is	a	circuit	with	two	stable	states	that	can	be	used	to	store	binary	data.	What	are	the	applications	of	flip-flops?	Check	the	detailed	explanation	of	SR	Flip	Flop.	The	behavior	of	each	type	can	be	described	by	its
characteristic	equation,	which	derives	the	next	output	in	terms	of	the	input	signal(s)	and/or	the	current	output.	It	has	its	two	states	as	logic	1(High)	and	logic	0(low)	states.	They	are	called	flip-flops	because	they	have	two	stable	states	and	switch	between	them	based	on	a	triggering	event.	The	stored	data	can	be	changed	by	applying	varying	inputs.
Flip-flop	is	one	of	the	most	important	topics	for	making	memory	devices	and	digital	logic	circuits.	So,	let’s	dive	in	and	explore	the	world	of	electric	flip-flops!	What	are	Flip-Flops?	The	operation	of	the	JK	flip-flop	is	similar	to	the	SR	flip-flop.	Bounce	elimination	switch:	The	Flip	Flop	are	used	in	Bounce	elimination	switch	to	eliminate	the	contact	bounce.
Know	the	characteristic	equations	and	truth	tables	for	both	types.	The	SR	flip-flop	is	the	simplest	type	of	flip-flop	and	can	be	constructed	using	two	cross-coupled	NAND	gates	or	NOR	gates.	Both	are	used	as	data	storage	elements.	Types	of	Flip-Flops	The	types	of	flip-flops	are	as	follows:	SR	Flip-Flop	D	Flip-Flop	JK	Flip-Flop	T	Flip-Flop	Each	type	of
flip-flop	has	its	own	unique	features	and	benefits,	making	them	suitable	for	different	applications.	Case	4(PR=CLR=0):	This	is	an	invalid	state.	While	SR	and	D	flip-flops	are	the	most	commonly	used,	JK	and	T	flip-flops	feature	more	functionality.	In	Simple	words.	However,	the	outputs	are	the	same	when	one	tests	the	circuit	practically.	They	are	used
as	data	storage	elements	and	are	the	basic	storage	element	in	sequential	logic.	Relate	the	Target	and	Source	Flip-Flops:	For	each	possible	combination	of	Q	(current	state)	and	Qnext	(desired	next	state),	determine	the	required	inputs	for	the	source	flip-flop	to	achieve	the	same	behaviour.	There	are	four	basic	types	of	flip-flops:	SR,	D,	JK,	and	T.	The	T
flip-flop	is	a	simplified	version	of	the	JK	flip-flop	and	has	only	one	input.	The	output	of	the	SR	flip-flop	depends	on	the	set	and	reset	conditions,	which	is	either	at	the	logic	level	“0”	or	“1”.	They	are	used	to	store	data	in	registers	and	to	hold	data	in	memory.	Why	is	it	called	Flip	Flop?	Truth	Table:	ClockDQQ’↓	»	0001↑	»	1001↓	»	0101↑	»	1110	The
change	of	state	of	the	output	is	dependent	on	the	rising	edge	of	the	clock.	The	output	(Q)	is	same	as	input	and	changes	only	at	active	transition	of	clock	Truth	Table	of	D	Flip-Flop	Characteristics	Equation	of	D	Flip-Flops	$$\mathrm{Q(t	\:	+	\:	1)	\:	=	\:	D}$$	T	Flip-Flop	A	T	flip-flop	(Toggle	Flip-flop)	is	a	simplified	version	of	JK	flip-flop.	The	memory	size
of	the	SR	flip-flop	is	one	bit.	SR	Flip	Flop	Circuit	In	this	circuit	diagram,	the	output	is	changed	(i.e.	the	stored	data	is	changed)	only	when	you	give	an	active	clock	signal.	Otherwise,	even	if	the	S	or	R	is	active,	the	data	will	not	change.	It	has	a	single	input,	known	as	the	“data”	input,	labeled	as	“D”.	The	SR	flip-flop	is	easy	to	understand	and	implement,
making	it	a	popular	choice	for	simple	digital	circuits.	JK	Flip-Flops	can	function	as	Set	or	Reset	Flip-flops.	When	the	clock	input	is	activated	and	changes	from	0	to	1,	the	flip-flop	stores	the	state	of	the	data	input	as	its	output.	To	overcome	this	limitation,	other	types	of	flip-flops,	such	as	the	JK	and	D	flip-flops,	were	developed.	The	D	flip-flop	is	used	in
many	sequential	circuits	as	a	register,	counter,	etc.	Convert	SR	To	JK	Flip	Flop	The	Table	for	the	SR	To	JK	is	given	as	Excitation	Functions	and	Logic	Diagram	Function	and	Logic	Diagram	for	the	conversion	is	given	below			Convert	SR	To	D	Flip	Flop	The	Table	for	the	SR	To	JK	is	given	as	Excitation	Functions	and	Logic	Diagram	Function	and	Logic
Diagram	for	the	conversion	is	given	below			Applications	of	Flip-Flops	These	are	the	various	types	of	flip-flops	being	used	in	digital	electronic	circuits	and	the	applications	of	Flip-flops	are	as	specified	below.	A	flip-flop	is	a	sequential	digital	electronic	circuit	having	two	stable	states	that	can	be	used	to	store	one	bit	of	binary	data.	Therefore,	the	flip	flop
is	in	the	reset	state.	Latch:	The	Latches	are	the	Sequential	circuit	which	uses	Flip	Flop	for	temporary	storage	of	data	Registers:	The	Registers	are	mode	from	the	array	of	flip	flop	which	are	used	to	store	data	temporarily.	Characteristics	Equation	for	SR	Flip	Flop	QN+1	=		QNR’	+	SR’	J-K	Flip	Flop	In	JK	flip	flops,	The	basic	structure	of	the	flip	flop
which	consists	of	Clock	(CLK),	Clear	(CLR),	Preset	(PR).	(This	is	an	active-low	circuit;	so	active	here	means	low,	but	for	an	active	high	circuit,	active	would	mean	high)	SR	Latch	Circuit	A	flip-flop,	on	the	other	hand,	is	a	synchronous	Circuit	and	is	also	known	as	a	gated	or	clocked	SR	latch.	They	are	essential	for	data	storage,	sequencing,	coordination,
and	control	within	a	computer	system.	Toggle	means	that	switching	in	the	output	instantly	i.e.	Q=0,	Q’=1	will	immediately	change	to	Q=1	and	Q’=0	and	this	continuation	keeps	on	changing.
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