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Multimeter	with	diode	tester

In	this	guide,	we'll	learn	about	checking	a	semiconductor	component	that's	vital	in	electronics	-	the	diode.	This	tiny	but	crucial	part	is	used	for	protection,	conversion,	switching,	and	more	in	electronic	circuits.	Since	it's	often	one	of	the	first	components	to	malfunction,	knowing	how	to	test	it	properly	is	essential,	especially	when	building	your	own
projects	or	troubleshooting	existing	ones.	Understanding	basic	component	functionality,	testing	procedures,	and	whether	they're	working	correctly	are	fundamental	skills	that	will	help	you	avoid	mistakes	and	identify	issues	easily.	Before	assembling	components	in	a	circuit	(PCB),	it's	recommended	to	test	them	individually	for	proper	function,
including	resistors,	diodes,	LEDs,	etc.	If	not	tested	beforehand	and	the	output	doesn't	match	expectations,	tracing	the	problem	can	become	extremely	challenging	after	assembly.	This	tutorial	focuses	on	testing	diodes,	which	are	critical	in	power	supplies	and	many	other	applications	due	to	their	ability	to	allow	current	flow	only	in	one	direction.	A
diode	has	two	terminals:	an	anode	and	a	cathode.	When	the	anode	is	made	positive	relative	to	the	cathode,	the	diode	becomes	forward-biased.	The	voltage	drop	across	a	Silicon	diode	during	forward	bias	is	typically	0.7V,	which	serves	as	the	minimum	potential	difference	required	for	it	to	become	forward	biased.	Before	testing,	identifying	the
terminals	of	the	diode	(anode	and	cathode)	is	essential.	Most	PN	Junction	diodes	have	a	white	band	on	their	body,	with	the	terminal	near	this	mark	being	the	cathode.	The	remaining	one	is	the	anode.	This	marking	applies	to	both	through-hole	and	surface	mount	diodes.	Different	colored	bands	can	be	found	in	some	diodes	(such	as	Zener	Diodes),	but
the	terminal	nearest	this	color	mark	is	usually	the	cathode.	Various	methods	exist	for	testing	a	diode,	but	here	we've	outlined	basic	procedures	specifically	designed	for	normal	PN	diodes.	If	your	diode	is	part	of	an	assembled	circuit	on	a	PCB,	you	can	perform	these	tests	by	removing	or	de-soldering	only	one	lead	of	the	diode.	We'll	also	explore	how	to
test	a	diode	using	a	Digital	Multimeter	(DMM),	which	offers	two	modes	-	Diode	Mode	and	Ohmmeter	Mode	(or	Resistance	Mode)	for	checking	a	diode's	functionality.	Test	Mode	for	Diodes:	A	Comprehensive	Guide	Diode	Test	Mode	is	considered	the	most	effective	method	for	testing	a	diode	as	it	relies	on	the	inherent	characteristics	of	the	diode.	This
approach	measures	the	voltage	drop	across	the	diode	when	it's	placed	in	forward	bias,	using	a	Multimeter.	A	healthy	diode	should	allow	current	to	flow	in	forward	bias	and	exhibit	a	noticeable	voltage	drop.	The	Resistance	Mode	Test	evaluates	both	forward	and	reverse	biases	of	the	diode,	with	specific	resistance	ranges	indicating	its	quality.	Diode
Mode	Testing	Procedure:	1.	Identify	the	anode	and	cathode	terminals	of	the	diode.	2.	Set	the	Digital	Multimeter	(DMM)	to	diode	checking	mode	by	rotating	the	central	knob	to	the	position	indicated	by	the	diode	symbol.	3.	Connect	the	red	probe	to	the	anode	and	black	probe	to	the	cathode,	ensuring	forward	bias.	4.	Observe	the	multimeter's	display
for	a	voltage	reading	between	0.6	to	0.7V	(Silicon	Diodes)	or	0.25	to	0.3V	(Germanium	Diodes).	A	healthy	diode	will	exhibit	this	range.	Reverse	Bias:	1.	Reverse	the	terminals	by	connecting	the	red	probe	to	the	cathode	and	black	probe	to	the	anode.	2.	The	multimeter	should	read	OL	(or	1),	indicating	a	healthy	diode	with	no	current	flow.	Defective
Diodes:	A	diode	is	considered	defective	if	it	fails	to	meet	these	conditions,	resulting	in	open	or	short	circuits.	Resistance	Mode	Testing	Procedure:	Similar	to	Diode	Test	Method,	the	Resistance	Mode	evaluates	the	diode's	resistance	in	forward	and	reverse	biases.	Identify	the	anode	and	cathode	terminals,	set	the	DMM	to	resistance	mode,	and	adjust
settings	according	to	bias	type	(low	resistance	for	forward	bias,	high	resistance	for	reverse	bias).	Forward	Bias:	*	A	moderately	low	value	on	the	meter	display	indicates	a	non-functional	diode.	*	Resistance	readings	in	the	range	of	few	hundred	ohms	to	few	kilo-ohms	indicate	a	healthy	and	functioning	diode.	Reverse	Bias:	*	The	multimeter	should	read
OL	(or	1),	indicating	a	healthy	diode	with	no	current	flow.	A	diode	is	connected	to	a	black	probe	for	the	anode	and	a	red	probe	for	the	cathode,	making	it	reverse-biased.	A	high	resistance	value	or	OL	on	the	meter	indicates	a	good	diode	functioning	properly	in	this	state.	For	proper	operation,	the	DMM	should	read	low	resistance	in	forward-biased
conditions	and	high	resistance	or	OL	in	reverse-biased	conditions.	If	both	conditions	show	a	very	high	resistance	or	OL,	the	diode	is	considered	opened.	A	low	reading	in	both	directions	means	the	diode	is	shorted.	To	test	a	diode	using	an	analog	multimeter,	use	the	Resistance	Mode	without	a	dedicated	Diode	Test	Mode.	Connect	the	multimeter	to	the
diode's	positive	terminal	for	the	anode	and	negative	for	the	cathode	in	forward-biased	conditions.	A	low	resistance	reading	indicates	a	healthy	diode.	Switch	to	high	resistance	and	reverse	terminals	for	reverse-biased	conditions,	with	OL	or	very	high	resistance	indicating	a	perfect	condition.	Failure	to	show	these	readings	means	the	diode	is	defective.
This	testing	procedure	may	not	be	suitable	for	all	types	of	diodes.	Testing	LEDs	requires	identifying	their	pins	and	ensuring	proper	connections.	To	test	an	LED	using	a	digital	multimeter,	place	it	in	Diode	Mode	and	connect	probes	for	forward-biased	conditions,	observing	if	the	LED	glows.	Reverse-biased	testing	is	impossible	due	to	the	LED's	non-
conductive	nature.	Zener	diodes	require	additional	circuitry	and	testing.	Identify	terminals	as	anode	and	cathode,	then	apply	reverse	voltage	until	the	breakdown	voltage	is	exceeded.	Connect	the	multimeter	in	Voltage	Mode,	gradually	increasing	input	supply	while	observing	the	voltage	on	the	display.	This	reading	should	match	the	expected	value	for
a	healthy	Zener	diode.	A	guide	to	testing	a	diode	using	a	multimeter.	When	increasing	the	variable	supply,	meter	output	should	increase	until	the	breakdown	voltage	of	the	diode	is	reached.	If	it	shows	a	constant	value	beyond	this	point,	the	Zener	diode	is	healthy;	otherwise,	it's	defective.	Testing	a	Zener	diode	involves	applying	12V	from	a	battery
through	a	resistor	and	checking	the	multimeter	reading,	which	should	be	approximately	6V	if	the	diode	is	functioning	correctly.	A	diode's	health	can	be	checked	by	measuring	its	voltage	or	resistance.	In	forward	bias,	a	good	diode	displays	a	voltage	between	0.5V	to	0.8V	for	silicon	and	0.2	to	0.3V	for	germanium.	If	the	voltage	is	between	0V	to	0.4V,
the	diode	is	shorted,	while	an	"OL"	reading	indicates	it's	open.	In	reverse	bias,	a	good	diode	displays	"OL"	or	1.	To	check	a	diode	using	resistance	mode,	ensure	it's	isolated	and	not	connected	to	anything.	Set	your	multimeter	to	the	highest	available	range	(2MΩ)	and	place	the	red	probe	on	the	anode	(+)	terminal	and	the	black	probe	on	the	cathode	(-)
terminal.	A	good	diode	should	display	resistance	between	1KΩ	to	1MΩ	in	forward	bias,	indicating	it	allows	current	flow.	In	reverse	bias,	the	multimeter	should	display	"OL",	as	a	functioning	diode	acts	as	an	open	switch.	A	diode	is	considered	faulty	if	its	forward	and	reverse	bias	resistances	are	similar	or	within	the	0V	to	0.4V	range.	DC	Voltage:	The
Steady	Reliable	Power	Source	for	Electrical	Projects	Understanding	the	difference	between	DC	voltage,	like	that	from	a	car	battery	or	rooftop	solar	panels,	is	crucial	when	working	with	electrical	projects.	This	knowledge	helps	you	choose	the	right	tools	and	use	them	safely	and	effectively.	When	powering	up	a	project,	consider	the	steady,	reliable
nature	of	DC	voltage	as	it	may	be	the	perfect	fit	for	your	needs.	###	Measuring	DC	Voltage	with	a	Digital	Multimeter	To	accurately	measure	DC	voltage,	follow	these	steps:	####	Step	1:	Preparing	the	Multimeter	Set	the	multimeter	to	voltage	measurement	mode.	For	example,	if	measuring	a	9-volt	battery,	set	the	dial	to	a	range	that	covers	it,	like
20	volts.	####	Step	2:	Connecting	the	Probes	Connect	the	multimeter	probes	to	your	power	source,	remembering	red	is	for	positive	and	black	is	for	negative.	If	the	reading	comes	down	negatively,	switch	them	around.	####	Step	3:	Reading	the	Voltage	Observe	the	voltage	reading.	For	a	9-volt	battery,	it	should	show	something	close	to	9	volts.	A
slightly	depleted	battery	will	show	around	8.6	volts.	####	Step	4:	Adjusting	the	Range	for	Different	Batteries	Adjust	the	range	as	needed	for	different	types	of	batteries.	###	Troubleshooting	Tips	-	Incorrect	dial	settings	can	lead	to	nonsensical	readings,	so	always	double-check	that	the	multimeter	is	set	to	DC	voltage.	-	Ensure	probes	are	fully
inserted	and	connected	correctly	to	avoid	erratic	readings.	-	Misinterpretation	of	readings	due	to	reversed	probes	should	be	corrected	by	switching	them	around.	-	Starting	with	a	higher	voltage	setting	and	adjusting	downward	prevents	blowing	fuses.	-	Regularly	inspect	probes	for	damage	or	wear	and	replace	them	when	needed.	###	Understanding
the	Readings	Remember,	understanding	the	meaning	behind	the	reading	in	the	context	of	your	project	is	key.	If	something	seems	off,	recheck	your	setup	or	start	the	measurement	process	again	with	patience	and	attention	to	detail.	Using	your	multimeter	effectively	is	crucial	in	various	situations.	Remember	that	measuring	voltage	isn't	just	about
getting	a	reading,	but	also	understanding	what	it	means	in	the	context	of	your	project.	To	keep	your	tool	in	great	condition,	maintain	it	regularly.	Start	by	keeping	your	multimeter	clean	to	ensure	accuracy;	use	a	soft	cloth	and	avoid	harsh	chemicals.	Replace	old	batteries	periodically	to	prevent	damage	and	corrosion.	Inspect	your	probes	regularly	for
any	damage	or	wear	and	replace	them	if	necessary.	Store	your	multimeter	in	a	protective	case	or	dedicated	space	when	not	in	use.	Avoid	pushing	it	beyond	its	limits,	and	consider	professional	calibration	every	year	or	two.	Finally,	handle	your	multimeter	with	care	to	prevent	internal	component	damage.	By	following	these	tips,	your	trusty	companion
will	remain	accurate	and	reliable	for	years.	Connecting	probes	correctly	to	the	battery	terminals	is	crucial;	however,	it's	essential	to	be	cautious	due	to	the	emission	of	explosive	gases	from	batteries,	which	can	lead	to	sparks.


