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Test	capacitor	multimeter

Capacitors	quietly	power	various	devices	such	as	air	conditioners	and	smartphones	but	determining	their	functionality	can	be	challenging.	To	resolve	this	issue,	three	methods	to	test	capacitors	using	a	multimeter	are	presented.	These	techniques	involve	utilizing	the	capacitance	mode,	resistance	mode,	or	continuity	mode	of	the	multimeter.	Firstly,
one	must	comprehend	the	basics	of	testing	capacitors	with	a	multimeter	before	proceeding.	This	includes	understanding	the	main	failure	modes	of	a	capacitor	which	include	decrease	in	capacitance,	dielectric	breakdown,	loss	of	contact	between	plate	and	lead,	leakage	current,	and	increased	ESR	(equivalent	serial	resistance).	To	effectively	test	a
capacitor	using	the	capacitance	mode,	follow	these	steps:	1.	Turn	the	multimeter's	knob	to	the	capacitance	mode	and	identify	the	capacitor	symbol.	2.	Connect	the	capacitor	terminals	to	the	multimeter	leads,	ensuring	correct	polarity.	3.	Compare	the	displayed	value	with	the	expected	value	of	the	capacitor.	In	some	situations,	capacitors	may	not	have
a	capacitance	mode	on	their	multimeters.	To	address	this	issue,	another	method	is	to	utilize	the	resistance	(Ω)	mode:	1.	Ensure	the	capacitor	is	fully	discharged	by	shorting	them	using	a	screwdriver.	2.	Set	the	multimeter	to	its	highest	resistance	mode.	3.	Connect	the	meter	leads	carefully	ensuring	they	match	the	capacitor's	terminals.	When	utilizing
the	continuity	mode,	follow	these	steps:	1.	Disconnect	the	power	supply	and	remove	the	capacitor	for	safety.	2.	Set	the	multimeter	to	continuity	mode.	3.	Connect	the	probes	to	the	capacitor	terminals;	a	beep	or	light	indicates	a	good	capacitor.	It	is	crucial	to	note	that	incorrect	measurements	can	lead	to	improper	testing,	so	it's	essential	to	execute
these	steps	accurately.	By	understanding	and	following	these	methods,	individuals	can	effectively	test	capacitors	using	a	multimeter.	Capacitor	Testing	Method:	A	Comprehensive	Guide	Testing	capacitors	is	an	art	that	requires	understanding	your	options	and	knowing	when	to	use	them.	Over	the	years,	I've	encountered	various	methods,	each	with	its
strengths	and	weaknesses.	###	Multimeter	Testing	####	Advantages:	•	Tests	capacitance,	resistance,	and	continuity	•	Precise	and	quick	readings	•	Widely	accessible	in	electronic	toolkits	####	Disadvantages:	•	Limited	by	multimeter	features	•	Indirect	ESR	testing	not	as	effective	as	specific	ESR	meters	Multimeters	are	versatile	tools	that	can
test	various	parameters.	However,	their	limitations	may	affect	the	accuracy	of	certain	tests.	###	ESR	Meter	Testing	####	Advantages:	•	Specific	for	ESR	testing	in	electrolytic	capacitors	•	Crucial	for	power	circuits	and	identifying	failing	capacitors	####	Disadvantages:	•	Primarily	used	for	ESR	testing,	limiting	versatility	•	Not	suitable	for	other
types	of	capacitor	testing	ESR	meters	are	specialized	tools	that	excel	in	specific	areas	but	may	not	be	the	best	choice	for	general	capacitor	testing.	###	Traditional	Analog	Multimeter	####	Advantages:	•	Effective	for	leakage	testing	and	visual	indication	•	Good	for	high-voltage	capacitor	leakage	testing	####	Disadvantages:	•	Time-consuming
compared	to	digital	methods	•	Less	precise	than	digital	readings	Analog	multimeters	can	still	be	useful	in	certain	situations,	but	they	may	not	offer	the	same	level	of	accuracy	or	speed	as	digital	tools.	###	Common	Issues	and	Solutions	Common	issues	when	testing	capacitors	include	inconsistent	multimeter	readings,	damaged	appearance,	and
mismatched	capacitance	values.	To	resolve	these	issues:	*	Short	circuiting	a	capacitor	before	testing	can	improve	consistency.	*	Replacing	a	damaged	capacitor	is	essential	for	preventing	further	problems.	*	Checking	connections	and	ensuring	proper	discharge	are	crucial	for	accurate	readings.	###	Safety	Precautions	Testing	capacitors	requires
attention	to	safety	measures,	including:	*	Properly	discharging	capacitors	before	testing	*	Following	recommended	precautions	and	guidelines	Use	capacitors	safely,	storing	energy	without	discharging	can	be	dangerous	and	lead	to	electric	shocks.	Use	the	right	tools	like	multimeters	in	good	working	condition	to	avoid	incorrect	readings	and	safety
risks.	Ensure	you	know	capacitor	ratings,	including	voltage	and	capacitance,	to	use	a	rated	multimeter	safely.	Wear	safety	goggles	and	gloves	when	working	with	capacitors.	Work	in	a	well-lit	and	organized	space	to	reduce	mistakes	and	ensure	quick	access	to	the	right	tools.	Avoid	working	on	live	circuits	and	take	regular	breaks	to	avoid	fatigue.
Educate	yourself	on	how	capacitors	and	multimeters	work,	and	remember	that	shortcuts	can	be	dangerous.	Education:	University	Of	Denver	-	Electric	Engineering	Lives	In:	Denver	Colorado	Electrical	engineering	is	my	passion,	and	I've	been	in	the	industry	for	over	20	years.	This	gives	me	a	unique	ability	to	give	you	expert	home	improvement	and	DIY
recommendations.	I'm	not	only	an	electrician,	but	I	also	like	machinery	and	anything	to	do	with	carpentry.	One	of	my	career	paths	started	as	a	general	handyman,	so	I	also	have	a	lot	of	experience	with	home	improvement	I	love	to	share.	Capacitors	are	crucial	in	electrical	systems'	circuitry.	They	serve	multiple	purposes,	including	decoupling,	power
storage,	filtering,	noise	suppression,	and	protecting	microchips	from	overvoltage.	However,	capacitors	are	prone	to	failures	due	to	age,	heat,	high	voltage,	humidity,	chemical	contamination,	and	moisture.	To	prevent	electrical	and	electronic	failures,	it's	essential	for	every	company	owner	to	have	access	to	a	digital	multimeter	and	learn	to	recognize
the	warning	signs	of	a	failing	capacitor.	To	test	a	capacitor's	functionality,	understanding	how	to	use	a	digital	multimeter	is	vital.	Visual	inspection	can	reveal	if	a	capacitor	is	functioning	properly	or	not.	A	bloated	or	bulging	top	or	bottom	indicates	a	defective	capacitor.	Additionally,	checking	for	discoloration	or	damage	to	the	capacitor	and	PCB	can
indicate	a	failing	component.	Capacitors	are	energy	storage	devices	that	play	various	roles	in	electrical	circuits.	They	can	be	charged	by	connecting	them	to	another	component	and	then	allow	electricity	to	flow	back	into	the	circuit	as	they	discharge.	A	multimeter's	ohmmeter	function	is	a	reliable	method	to	test	a	capacitor.	By	evaluating	its
resistance,	we	can	determine	the	capacitor's	condition.	To	do	this,	connect	the	ohmmeter	probes	to	the	capacitor's	terminals.	If	the	resistance	is	very	low	or	close	to	0,	then	the	capacitor	is	likely	broken.	A	faulty	capacitor	may	also	be	indicated	by	a	reading	of	very	high	resistance	across	it.	A	typical	capacitor's	resistance	would	fall	between	these	two
values,	possibly	in	the	tens	to	hundreds	of	thousands	of	ohms	range.	In	addition	to	the	ohmmeter	function,	some	multimeters	have	a	capacitance	meter	that	can	be	used	to	verify	the	capacitor's	capacitance.	Simply	connect	the	probes	to	the	capacitor's	terminals	and	read	the	outside	capacitance	markings.	The	polarity	doesn't	matter	in	this	case.
Testing	Capacitors:	Understanding	Capacitance	and	Voltage	Measurements	When	testing	a	capacitor's	quality,	it's	essential	to	assess	its	capacitance.	To	do	this,	switch	to	the	capacitance	setting	on	your	device.	The	reading	should	be	close	to	the	rated	capacitance	value.	Keep	in	mind	that	actual	measured	capacitance	might	be	slightly	lower	due	to
tolerance	and	potential	degradation	over	time.	If	the	reading	is	significantly	lower	or	zero,	the	capacitor	is	likely	faulty	and	needs	replacement.	A	reliable	way	to	assess	a	capacitor's	quality	is	by	performing	a	voltage	test.	This	straightforward	approach	provides	clear	insights	into	its	operational	status.	Capacitors	serve	as	storage	devices,	capable	of
storing	voltages	in	the	form	of	potential	differences	between	charges	across	their	plates.	To	verify	proper	operation,	check	the	voltage	between	the	capacitor's	terminals.	If	it	remains	at	the	level	you	charged	it	to,	the	capacitor	is	functioning	correctly.	Failure	to	charge	and	register	voltage	indicates	a	faulty	component.	When	working	with	polarized
capacitors,	ensure	correct	lead	orientation	and	polarity	to	prevent	damage	or	malfunction.	To	test	a	capacitor,	apply	a	DC	voltage	lower	than	its	rated	value	for	a	short	period.	For	example,	provide	9	volts	to	a	25-volt	capacitor	and	allow	it	to	charge	for	a	few	seconds.	Remove	the	capacitor	from	the	power	supply	and	check	its	voltage	using	a
multimeter.	The	initial	reading	should	be	close	to	9	volts,	which	will	quickly	decrease	as	the	capacitor	discharges.	A	healthy	capacitor	will	exhibit	this	behavior.	If	it	loses	electricity	too	quickly	or	shows	no	capacitance,	it's	likely	broken	and	needs	replacement.	It's	also	possible	to	measure	the	time	required	for	a	capacitor	to	discharge	to	a	level	about
36.8%	of	the	peak	applied	voltage.	In	summary,	testing	capacitors	is	not	a	complex	task.	As	they	age,	their	ability	to	store	energy	gradually	declines,	making	regular	inspections	essential	to	ensure	dependable	performance.	Store	and	tech	support	team	ready	to	assist	with	testing	mode	selection.	Important	for	companies	to	know	about	digital
multimeters	and	capacitor	signs.	Capacitors	store	energy,	have	many	roles	in	circuits,	and	are	vulnerable	to	age,	heat,	voltage,	humidity,	contamination,	and	moisture.	Testing	capacitance	is	reliable	way	to	check	quality.	Measured	value	might	be	lower	than	rated	due	to	tolerance	and	drying	out.	Simple	task	to	test	a	capacitor	by	providing	lower
voltage	than	rated,	good	capacitors	show	specific	behavior,	broken	ones	lose	electricity	quickly.	Capacitors	serve	many	functions	in	electrical	system	design,	including	decoupling,	power	storage,	filtering,	noise	suppression,	and	microchip	protection.	To	prevent	failures,	companies	should	have	digital	multimeters	and	recognize	failing	capacitor	signs.
Testing	involves	using	a	digital	multimeter	to	check	resistance,	bloated	or	bulging	tops	or	bottoms	indicate	defects,	discoloration	or	damage	to	housing	also	signify	issues,	and	electrolyte	leaks	are	warning	signs.	Capacitors	store	energy,	go	through	charging	and	discharging	cycles,	can	be	charged	by	connecting	to	another	component	in	a	circuit.	One
reliable	way	to	test	is	using	the	ohmmeter	function	of	a	multimeter	to	check	resistance,	which	should	fall	between	tens	to	hundreds	of	thousands	of	ohms,	but	not	0Ω	or	several	MΩ.	This	quick	test	determines	if	a	capacitor	is	working	properly.	The	capacitor	seems	to	be	malfunctioning.	To	verify	this,	you	can	use	your	multimeter's	capacitance	meter.
Simply	connect	the	probes	to	the	capacitor's	terminals	and	read	the	outside	markings	for	its	capacity.	The	polarity	doesn't	matter	here.	If	the	reading	is	close	to	the	rated	value,	but	slightly	lower	due	to	tolerance	or	aging	of	electrolytic	capacitors,	it	might	still	be	a	decent	cap.	However,	if	there's	no	capacitance	or	significantly	less	than	expected,	it's
likely	broken	and	needs	replacement.	To	test	a	capacitor's	functionality,	you	can	also	measure	its	voltage	after	charging.	Since	capacitors	store	voltages	as	potential	differences	between	charges	across	their	plates,	applying	a	direct	current	(DC)	voltage	to	the	leads	will	charge	it.	For	example,	if	you	have	a	25-volt	capacitor,	try	providing	9	volts	for	a
short	period	and	observe	how	long	it	takes	to	charge.	Then,	disconnect	the	power	supply,	measure	its	voltage	using	a	multimeter,	and	check	that	it's	close	to	the	initial	charged	value.	Keep	in	mind	that	as	you	discharge	the	capacitor	through	the	multimeter,	the	reading	will	quickly	decrease	and	eventually	reach	0V.	But	what's	important	is	the	initial
charged	voltage	value,	which	should	be	stable	at	first	before	rapidly	decreasing.	If	your	cap	loses	its	charge	too	quickly,	it's	likely	broken	and	needs	to	be	replaced.	It's	also	worth	noting	that	you	can	measure	how	long	it	takes	for	a	capacitor	to	discharge	to	about	36.8	percent	of	the	applied	voltage's	peak	value.	This	can	help	estimate	the	capacitor's
actual	capacity.	And	remember,	as	capacitors	age,	their	ability	to	store	energy	gradually	declines.	So,	regular	inspections	of	radio	components	in	electrical	equipment	are	crucial	to	ensure	reliable	performance	over	many	years.	For	these	purposes,	our	web	store	offers	a	variety	of	multimeters	and	RLC	meters	that	might	be	useful	for	you.	The
technical	support	team	will	be	happy	to	guide	you	through	selecting	the	right	testing	mode	and	addressing	any	concerns	about	the	procedure.	In	electrical	and	electronics	troubleshooting,	a	common	challenge	is	identifying	if	capacitors	are	functioning	correctly.	This	tutorial	outlines	eight	methods	using	circuit	diagrams	to	test	a	capacitor	with	a
multimeter,	determining	whether	it's	working	properly	or	needs	replacement.	Note	that	measuring	exact	capacitance	requires	a	multimeter	equipped	with	capacitance	measurement	capabilities.	Below	are	eight	methods	to	check	and	test	a	capacitor's	condition:	Good,	Defective,	Open,	Dead,	or	Shorted.	To	test	a	capacitor	using	a	digital	multimeter	in
resistance	mode:	1.	Ensure	the	capacitor	is	fully	discharged.	2.	Set	the	meter	on	the	Ohmic	range	(at	least	1000	Ohm	=	1kΩ).	3.	Connect	the	multimeter	probes	to	the	capacitor	terminals.	4.	The	digital	multimeter	will	show	some	numbers	for	a	second,	then	return	to	OL	or	infinity.	5.	Repeat	steps	2-4;	if	the	result	is	consistent,	the	capacitor	is	in	good
condition.	If	there's	no	change,	the	capacitor	is	dead.	Method	2:	Check	a	Capacitor	using	Analog	Multimeter	–	Ohm	Mode	1.	Ensure	the	suspected	capacitor	is	fully	discharged.	2.	Select	the	resistance	"OHM"	mode	on	the	analog	meter	(higher	range	of	Ohms).	3.	Connect	the	Meter	leads	to	the	capacitor	terminals.	4.	Note	the	reading	and	compare	with
the	results:	-	Short	capacitors	show	very	low	resistance.	-	Open	capacitors	show	no	movement	on	the	OHM	meter	scale.	-	Good	capacitors	initially	show	low	resistance,	then	gradually	increase	toward	infinity.	Method	3:	Checking	Capacitor	using	Multimeter	in	the	Capacitance	Mode	1.	Ensure	the	capacitor	is	fully	discharged	and	removed	from	the
circuit	board.	2.	Select	capacitance	mode	on	the	multimeter	(Farad	features).	3.	Connect	the	capacitor	terminal	to	the	multimeter	leads.	4.	If	the	reading	is	near	the	actual	value	of	the	capacitor,	it's	in	good	condition.	This	tutorial	covers	eight	methods	using	various	multimeters	to	test	capacitors,	ensuring	they're	functioning	correctly	or	need
replacement.	Firstly,	identify	the	rated	capacitance	value	printed	on	the	capacitor's	container	box.	This	indicates	whether	the	capacitor	is	in	good	condition	or	not.	It's	essential	to	note	that	the	measured	capacitance	may	be	lower	than	the	actual	value	due	to	tolerance	ranging	from	±10%	to	±20%.	If	you	notice	a	significantly	low	reading	or	none	at
all,	it	means	the	capacitor	has	failed	and	should	be	replaced	with	a	new	one	for	proper	operation.	When	testing	polar	and	non-polar	capacitors	using	a	simple	voltmeter,	ensure	you	know	the	nominal	voltage	of	the	capacitors.	The	voltage	level	is	usually	printed	on	the	nameplate	of	electrolytic	capacitors	or	specific	codes	are	present	on	ceramic	and
SMD	capacitors.	You	can	refer	to	a	guide	for	deciphering	these	codes.	To	perform	this	test,	disconnect	one	lead	of	the	capacitor	from	the	circuit	and	check	the	capacitor's	voltage	rating	printed	on	it.	Then,	charge	the	capacitor	with	a	battery	that	is	less	than	its	rated	voltage	(for	example,	charging	a	16V	capacitor	with	a	9V	battery).	Ensure	the
positive	lead	of	the	battery	is	connected	to	the	positive	lead	of	the	capacitor	and	the	negative	lead	to	the	negative	lead.	Set	your	voltmeter	to	DC	voltage	mode	and	connect	the	capacitor	to	it.	Note	the	initial	voltage	reading;	if	it's	close	to	the	supplied	voltage,	the	capacitor	is	in	good	condition.	If	the	reading	is	significantly	lower,	the	capacitor	has
failed.	When	measuring	time	constant	(TC	or	τ)	for	a	known	capacitor	value,	ensure	the	capacitor	is	not	blown	or	burnt.	The	time	taken	by	the	capacitor	to	charge	about	63.2%	of	the	applied	voltage,	when	charging	through	a	known	resistor,	is	called	the	Time	Constant	of	Capacitor	and	can	be	calculated	using	the	formula:	τ	=	R	x	C,	where	R	is	the
known	resistor	value	in	ohms	and	C	is	the	capacitance	value	in	microfarads.	We	will	use	a	stopwatch	and	charge	the	capacitor	until	it	reaches	63.2%	of	the	supply	voltage,	which	is	around	5.7V	in	this	case,	where	the	supply	voltage	is	9V.	We	then	note	the	time	taken	to	reach	that	value.	For	more	details,	check	the	example	below.	Now,	let’s	see	how	to
find	the	capacitance	by	measuring	the	Time	Constant.	Please	connect	a	known	resistor	of	value	5-10kΩ	in	series	with	the	capacitor	and	apply	a	supply	voltage	of	12V	or	9V	to	it.	Measure	the	time	taken	for	the	capacitor	to	charge	about	63.2%	of	this	voltage.	If	the	supply	voltage	is	9V,	then	63.2%	of	it	is	around	5.7V.	From	the	value	of	the	resistor	and
measured	time	via	a	stopwatch,	calculate	the	capacitance	using	the	Time	Constant	formula,	i.e.,	τ	=	Tau	(Time	Constant).	Compare	the	calculated	value	with	the	printed	value	on	the	capacitor.	If	they	are	close	to	each	other,	the	capacitor	is	in	good	condition.	If	there’s	a	noticeable	difference,	it	may	be	faulty	and	needs	replacement.	In	our	example,
we’re	going	to	test	a	16V,	470μF	capacitor.	We’ll	connect	it	to	the	battery	and	start	the	stopwatch	when	it	shows	a	voltage	of	5.7V.	Suppose	the	stopwatch	reads	4.7	seconds	for	this	value.	Then,	using	the	time	constant	formula,	we	can	find	the	capacitance	as	C	=	τ	/	R,	which	gives	us	a	calculated	value	close	to	the	printed	value	on	the	capacitor.	It’s
also	possible	to	calculate	the	discharge	time	by	measuring	how	long	it	takes	for	the	capacitor	to	drop	to	36.8%	of	its	peak	voltage.	If	the	multimeter	shows	an	OL	sign	with	no	beep	or	LED	light,	the	capacitor	is	good.	If	it	beeps	continuously	with	an	LED	light	on,	the	capacitor	is	short	and	needs	replacement.	Visual	inspection	can	also	reveal	signs	of	a
faulty	capacitor,	such	as	bulging	top	vents	due	to	electrolytic	discharge,	or	lifting	cases	and	bulges	at	the	bottom.	For	ceramic	capacitors,	look	for	broken	casings,	burnt	casing	signs,	holes	in	the	casing,	or	broken	terminals.	A	more	advanced	method	involves	connecting	a	DC	source	with	a	resistor	in	series	to	charge	the	capacitor	safely,	but	this
should	only	be	attempted	by	professionals.	To	identify	a	faulty	capacitor,	follow	these	steps:	First,	disconnect	the	capacitor	from	power	or	ensure	one	lead	is	disconnected	from	the	PCB.	Ensure	it's	fully	discharged.	Connect	two	leads	to	the	terminals	and,	optionally,	connect	them	to	a	24VDC	or	230V	AC	supply	for	1-4	seconds	or	until	the	voltage
reaches	63.2%	of	its	source	value.	Remove	the	safety	leads	and	short	the	capacitor	terminals	while	wearing	goggles.	If	a	strong	spark	occurs,	it's	good;	otherwise,	replace	with	a	new	one	immediately.	Note	that	polar	capacitors	should	not	be	connected	to	AC	supplies,	but	non-polar	ones	can	be	used	on	both	AC	and	DC	sources	due	to	their	back-to-
back	electrolytic	nature.


