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Transistor	model	Sub-kind	bjt	spice	prefix	q	espice	model	netlist	format	@designator	%1	%2	%3	@model	&	"area	area	factor"	and	"start	condition?"	"C-E	initial	voltage"	|	?	temperature	|	temp	=@temperatura	|	parameters	(definable	at	the	component	level)	the	following	parameters	at	the	component	level	are	definable	for	this	model	type	and	are
listed.	to	access	this	dialog,	just	double-click	the	entry	of	the	simulation	template	link	in	the	template	region	of	the	component	properties	dialog	box.	the	area	factor	specifies	the	number	of	equivalent	parallel	devices	of	the	specified	model.	this	setting	affects	several	parameters	in	the	model.	set	start	condition	to	turn	off	to	set	terminal	voltages	as
zero	during	operation	point	analysis.	can	be	useful	as	a	help	in	convergence.	initial	voltage	voltage	B-E	zero	voltage	in	the	terminals	of	basic	emitters	(in	volts.)	initial	voltage	C-E	zero	voltage	at	the	terminals	of	the	collector-emissor	(in	volts.)	temperature	at	which	the	device	must	operate	(in	Celsius	degrees.)	If	no	value	is	specified,	the	default	value
assigned	to	temp	on	the	Spice	Options	page	of	the	Analysis	Configuration	dialog	box	will	be	oado	(default	=	27).	parameters	(definable	in	the	model	file)	below,	a	list	of	parameters	that	can	be	stored	in	the	associated	model	file	is	the	transport	saturation	current	(in	amps.)	(standard	=	1.0E-16).	bf	ideal	atrified	maximum	beta	(standard	=	100.)	current
emission	coefficient	to	the	front	of	the	nf	(standard	=	1.)	vaf	advance	the	early	voltage	(in	volts.)	(standard	=	infinite.)	ikf	corner	for	the	advancement	of	the	high-high	roll-off	beta	(in	amplifiers.)	(standard	=	infinity.)	leakage	saturation	current	B-E	ise	(in	ampsNe	B-E	(standard	=	1.5).	br	ideal	reverse	maximum	beta	(standard	=	1.)	nr	reverse	current
emission	coefficient	(standard	=	1.)	early	voltage	reverse	var	(in	volts.)	(standard	=	=	=	=	=	=IKR	CORNER	FOR	RELEW	ROBT	RELLING	ROLL-OFF	(IN	AMPS).	(Pattern	=	infinity).	Title-leakage	saturation	current.	(Pattern	£	o	=	0).	Nc	b-c	leakage	emission	coefficient	(pattern	=	2).	Resistance	is	the	basis	of	vião	zero	(in	ohms).	(Pattern	£	o	=	0).	IRB
current	where	the	base	resistant	falls	half	the	mother	value	(in	amps).	(Pattern	=	infinity).	RBM	Base	Resistance	on	High	Currents	(in	OHMS).	(Pattern	£	o	=	RB).	RE	EMITTER	RESISTANCE	(in	OHMS).	(Pattern	£	o	=	0).	Resistant	to	the	RC	collector	(in	OHMS).	(Pattern	£	o	=	0).	CJE	B-E	Zero-Bias	(in	Fare).	(Pattern	£	o	=	0).	VJE	B-E	Potential
embedded	(in	volts).	(Pattern	=	0.75)	MJE	B-E	Exponential	Factor	of	Junction	(Pattern	£	o	=	0.33).	TF	Train	Time	for	the	ideal	front	(in	seconds).	(Pattern	£	o	=	0).	Coefficient	XTF	for	dependence	of	vião	of	TF	(pattern	£	o	=	0).	VTF	tension	describing	VBC	depend	on	TF	(in	volts).	(Pattern	=	infinity).	High	current	ITF	meter	for	TF	(AMPS)	effect.
(Pattern	£	o	=	0).	PTF	excess	phase	in	freq	=	1.0/(tf*2pi)	Hz	(in	degrees).	(Pattern	£	o	=	0).	CAPACITION	OF	DECLARATION	CJC	B-C	ZERO-BIAS	(in	FARADS).	(Pattern	£	o	=	0).	Potential	B-C	VJC	B-C	(in	volts).	(Pattern	£	o	=	0.75).	Exponential	factor	of	junction	mjc	b-c	(pattern	=	0.33).	XCJC	Fraction	of	Capacitance	of	depletion	B-C	connected	to	the
inner	base	(standard	=	1).	TR	Ideal	Reverse	Train	Time	(in	seconds).	(Pattern	£	o	=	0).	CJs	Zero-Bias	Collector-Substrato	Capacitania	(in	Farads).	(Pattern	£	o	=	0).	Embedded	potential	of	the	VJ	Substrate	Journal	(in	volts).	(Pattern	£	o	=	0.75).	Exponential	Factor	of	MJS	Substrate	Journal	(Pattern	=	0).	XTB	forward	and	reverse	reverse	beta
temperature	exponent	(pattern	£	o	=	0).	EG	Energy	Difference	for	temperature	purposes	in	IS	(in	EV).	(Pattern	£	o	=	1.11).	XTI	temperature	exponent	for	effect	in	IS	(pattern	£	o	=	3).	Raãdo	coefficient	of	scintililation	kf	(pattern	£	o	=	0).	Raãdo	exponent	of	scintililation	AF	(pattern	=	1).	MONT	MONT	ortem¢Ãrap	od	o£Ã§ÃideM	.)5,0	=	o£ÃrdaP(
sarietnaid	saibÃt	ed	o£Ã§Ãelped	ed	aicn¢Ãticapac	ed	alumr³Ãf	arap	CF	airoiam		Ã	lev¡Ãcilpa	res	eved	o£Ãrdap	O	.etnemacificepse	odaripsni	rof	rolav	muhnen	es	odasu	¡Ãres	o£Ãrdap	esse	,)sairaicepse	ed	oledom	od	o£Ã§Ãinifed	ad	etrap	omoc(	odacidni	o£Ãrdap	mu	iussop	ortem¢Ãrap	mu	ednO	.oviuqra	etse	a	aicnªÃrefer	rezaf	arap	tsilten	an	odasu
©Ã	oledom	od	emon	O	.MIS	oledom	od	ogol¡Ãid	ed	axiac	ad	opit	oledoM	aiug	an	odacificepse	©Ã	)ldm.*(	oir¡Ãssecen	oledom	ed	oviuqra	o	arap	knil	O	.0,1	ed	rolav	mu	odimussa	©Ã	,oditimo	rof	aer¡Ã	ed	rotaf	o	eS	)CJC(	otartsbus-otartsbus-otartsbus	ed	aicn¢ÃticapaC	)CJC(	C-B	)FTI(	C-B	orez	s©Ãiv	ed	o£Ã§Ãelped	ed	aicn¢Ãticapac	an	otiefe	arap
etnerroc	atla	ed	ortem¢Ãrap	)	)EJC(	aicn¢Ãtcaped-apac	ed	s©Ãiv	orez	E-B	)CR(	roteloc	oa	aicnªÃtsiseR	)ER(	rossime	oa	aicnªÃtsiser	)MBR(	satla	setnerroc	me	esab	ad	esab		Ã	aicnªÃtsiser	)BRI(	ominÃm	rolav	ues	o	arap	ohnimac	od	oiem	on	iac	esab	ad	aicnªÃtsiser	a	edno	,)BR(	orez	s©Ãiv	ed	esab		Ã	aicnªÃtsiser	ed	etnerroC	)CSI(	)RKI(	asrever
etnerroc	atla	ed	)RKI(	FFO-OLOR	ATEB	o£Ã§Ãarutas	ed	etnerroc	a	arap	)ESI(	o£Ã§Ãarutas	ed	etnerroC	E-B	)FKI(	RODASRUC	HGIH	AEB	AEB	AEB	o£Ã§Ãarutas	ed	etnerroc	a	arap	otnaC	)SI(	etropsnart	ed	o£Ã§Ãarutas	ed	etnerroC	:oledom	od	sortem¢Ãrap	setniuges	so	atefa	aer¡Ã	ed	rotaf	O	.sesil¡Ãna	ed	o£Ã§ÃarugifnoC	ogol¡Ãid	ed	axiac	ad
reiruoF/air³Ãtisnart	esil¡Ãna	ed	o£Ã§ÃarugifnoC	anig¡Ãp	an	adavita	revitse	siaicini	seµÃ§Ãidnoc	rasU	o£Ã§Ãpo	a	es	sanepa	macilpa	es	laicini	E-C	o£Ãsnet	a	e	laicini	E-B	o£Ãsnet	a	arap	serolav	sO	.otartsbus	od	³Ãn	omoc	odasu	©Ã	olos	O	.lloM-srebE	ed	selpmis	siam	oledom	o	arap	etnemacitamotua	©Ã	o£Ãrdap	oledom	o	,sodacificepse	o£Ãs	o£Ãn
sortem¢Ãrap	sotrec	odnauQ	.s©Ãiv	ed	sievÃn	sotla	me	sotiefe	soir¡Ãv	iulcni	lanigiro	nooP-lemmuG	oledom	od	adaromirpa	o£Ãsrev	atsE	.NOOP	e	lemmuG	ed	largetni	agrac	ed	elortnoc	ed	oledom	od	o£Ã§Ãatpada	amu	©Ã	TJB	o	arap	oledom	O	satoN	.)72	=	o£Ãrdap(	odasu	¡Ãres	sesil¡Ãna	ed	o£Ã§Ãarugifnoc	ed	ogol¡Ãid	ed	axiac	ad	sairaicepse	ed
seµÃ§ÃpO	anig¡Ãp	an	MONT	oa	odÃubirta	o£Ãrdap	rolav	o	,odacificepse	rof	rolav	muhnen	eS	-	)C	°Â	mE(	simulations.	Generally	you	do	not	need	to	change	this	value.	Examples	consider	the	BJT	in	the	image	above,	with	the	following	characteristics:	Pin1	(collect)	is	connected	to	the	C	C	networkledom	noitarutas-isauq	DOMISAUQ	rotcaf	egrahc	noiger
laixatipe	OCQ	tneiciffeoc	noissime	n-p	etartsbus	SN	tneiciffeoc	ffo-llor	tnerruc-hgih	KN	tnerruc	noitarutas	n-p	etartsbus	SSI	rotcaf	gnipod	noiger	laixatipe	AMMAG	yticolev	reirrac	eloh	detimil-gnirettacs	Ârof	tneiciffeoc	erutarepmet	noitarutas-isauq	D	ytilibom	eloh	rof	tneiciffeoc	erutarepmet	noitarutas-isauq	NC	:epyt	ecived	siht	rof	detroppus	ton	era
sretemarap	desab-ecipSP	gniwollof	ehT	.)elif	ledom	nihtiw	elbanifed(	sretemara	P	noitces	suoiverp	eht	ni	dnuof	eb	nac	detroppus	era	taht	esoh	T	.ecipSP	dna	5f3ecipS	htob	ot	nommoc	era	ecived	fo	epyt	siht	rof	elif	ledom	deknil	a	ni	dedulcni	eb	nac	taht	sretemarap	eht	fo	yna	==	sync,	corrected	by	elderman	==	:tiucricbuS	dna	sledo	M*	.	42=PMET
FFO	3	4093N2	And	C	1Q	:tsilteN	citamehcS	:eb	dluow	tsilten	ECIPS	eht	ni	seirtne	eht	neht	42	=	erutarepme	T	FFO	=	noitidnoC	gnitratS	3	=	rotcaF	aerA	:golaid	ledoM	miS	eht	fo	ba	sretemara	P	eht	no	deificeps	erew	seulav	retemarap	gniwollof	eht	fI	.elif	eht	ni	deificeps	ton	sretemarap	esoht	rof	ledom	eht	ot	tnerehni	sulav	retemarap	tluafed	htiw
gnola	,elif	ledom	eht	ni	denifed	no	61-E9=FK	5.1=BTX	8-E1.2=RT	21-E5.3=CJC	01-E4=FT	21-E5.4=EJC	+	4.2=CR	5.7=RB	31-E3=ESI	520.0=FKI	001=FAV	003=FB	41-E4.1=SI(NPN	4093N2	LEDOM.	:tiucricbuS	dna	sledo	M*.	4093N2	E	0	C	1Q	:tsilteN	citamehcS*	:eb	dluow	tsilten	ECIPS	eht	ni	seirtne	eht	,golaid	ledoM	miS	eht	ni	sretemarap	eht	rof
deretne	era	sualav	on	fI	.ldm.4093	N2	si	elif	ledom	noitalumis	deknil	ehT	1Q	si	rotangiseD	And	ten	ot	detcennoc	si	)rettime(	3niP	DNG	ten	ot	detcennoc	si	)esab(For	temperature	dependence,	epitaxial	region	resistance	RCO	TRB1	RB	Temperature	coefficient	(linear)	TRB	RB	Temperature	Coefficient	(Square)	TRC	RC	Temperature	Coefficient	(linear)
TRC2	RC	Temperature	coefficient	(square)	TRE1	Re1	Re	-	Temperature	coefficient	(square)	TRE1	Re1	efficient	(linear)	TRC2	RE2	Temperature	Coefficient	(Square)	TREM	RBM	temperature	coefficient	(linear)	TRM	RBM	temperature	coefficient	(square)	VG	Extrapolated	bandwidth	tension	of	extrapolated	band	at	0	°	K	Vo	Knee	Mobility	of	Mobility
XCJC2	Internally	connected	CJC	fraction	of	RB	XCJS	Fraction	of	CJs	internally	connected	to	CR	in	this	transistor	this	tutor	We	will	learn	about	the	operation	of	a	transistor	as	a	switch.	The	switching	and	amplification	are	the	two	areas	of	transistor	and	transistor	applications	as	a	switch	is	the	basis	for	many	digital	circuits.	We	will	learn	different
modes	(active,	saturation	and	cutting)	of	a	transistor,	as	a	transistor	works	as	a	switch	(NPN	and	PNP)	and	some	practical	application	circuits	using	the	transistor	as	a	switch.	Introduction	Transistors	is	a	three-layer	semiconductor	device	and	three	terminals,	which	is	often	used	in	the	amplification	and	signal	switching	operations.	As	one	of	the



significant	electronic	devices,	the	transistor	found	use	in	a	huge	range	of	applications	such	as	embedded	systems,	digital	circuits	and	control	systems.	You	can	find	transistors	in	digital	and	analog	domains	as	they	are	widely	used	for	use	of	different	applications	such	as	switching	circuits,	amplifier	circuits,	power	supply	circuits,	digital	logic	circuits,
voltage	regulators,	oscillators	circuits	and	so	on.	This	article	focuses	mainly	on	the	transistor	switching	action	and	provides	a	brief	explanation	of	the	transistor	aslight	switch.	A	brief	note	about	the	BJT	there	are	two	main	transistors:	bipolar	(bjt)	and	field	effect	transistors	(FETs)	transistors.	The	bipolar	junction	transistor	or	simply	bjt	is	a	Terminals
and	two	semiconductor	devices	of	junction.	It	consists	of	two	junctions	of	consecutive	coupled	PNs	with	a	database	layer.	Whenever	we	say	the	term	"transistor",	it	usually	refers	to	BJT.	It	is	a	current	controlled	device,	where	the	output	current	is	controlled	by	the	input	current.	The	bipolar	name	indicates	that	two	types	of	cargo	carriers,	this	is,	with
trons	and	orifier,	conduct	current	in	the	BJT,	where	the	orifier	are	positively	carried	and	trons	with	negative	load.	The	transistor	has	three	regions,	namely,	base,	sender	and	collector.	The	emitter	is	a	strongly	doped	terminal	and	emits	elors	at	the	base.	The	base	terminal	is	slightly	doped	and	passes	the	injected	issuers	to	the	collector.	The	collector's
terminal	is	moderately	doped	and	collects	base	trons.	This	collector	is	large	when	compared	to	two	other	regions	so	that	he	can	dissipate	more	heat.	Bjts	are	of	two	types:	NPN	and	PNP.	Both	work	the	same	way,	but	differ	in	terms	of	prejudice	polarity	and	source	of	food.	In	the	PNP	transistor,	the	material	of	the	type	N	©	fervued	between	two	type	P
materials,	while	in	the	case	of	the	P	NPN	-type	material	is	fressed	between	two	type	n	materials.	These	two	transistors	can	be	configured	in	different	types,	such	as	ordinary	emitter,	ordinary	collector	and	common	basis.	If	you	are	looking	to	work	on	Mosfet	as	a	switch,	first	learn	the	Mosfet	Basic.	Operational	modes	of	transistors,	depending	on	the
conditions	of	polarization,	such	as	advance	or	reverse,	transistors	are	three	main	modes	of	operation,	such	as	cutting,	active	and	saturation	regiars.	Active	mode	in	this	mode,	the	transistor	is	generally	used	as	a	current	amplifier.	In	active	mode,	two	are	differently	biased,	which	means	that	the	base-breadth	junction	is	bound	to	the	back,	while	the
base	collector's	junction	is	etnerroc	etnerroc	ed	edaditnauq	a	e	roteloc	e	rossime	ertne	iulf	etnerroc	a	,odom	esseN	.asrever	is	proportional	to	the	base	current.	Cutting	mode	In	this	way,	the	junction	of	the	base	of	the	collector	and	the	junction	of	the	base	of	the	emitter	are	biased.	Since	the	two	PN	joints	are	biased	reversals,	there	is	almost	no	current
flow,	except	small	leakage	currents	(usually	in	the	order	of	few	nano	amperes	or	peak	amplifiers).	The	BJT	in	this	mode	is	turned	off	and	is	essentially	an	open	circuit.	The	cutting	region	is	mainly	used	in	the	switching	circuits	and	digital	logic.	Saturation	mode	In	this	mode	of	operation,	both	station	base	joints	and	collector	base	are	biased	forward.
The	current	flows	freely	from	the	collector	to	the	emitter	with	almost	zero	resistance.	In	this	mode,	the	transistor	is	fully	connected	and	is	essentially	a	close	circuit.	The	saturation	region	is	also	mainly	used	in	the	switching	circuits	and	digital	logic.	The	figure	below	shows	the	output	characteristics	of	a	BJT.	In	the	figure	below,	the	cutting	region	has
the	operating	conditions	when	the	current	of	the	output	collector	is	zero,	the	zero-based	input	current	and	the	maximum	voltage	of	the	collector.	These	parameters	cause	a	large	depletion	layer,	which	still	does	not	allow	the	current	to	flow	through	the	transistor.	Therefore,	the	transistor	is	completely	in	condition.	Similarly,	in	the	saturation	region,	a
transistor	is	biased	in	such	a	way	that	the	maximum	base	current	is	applied	which	results	in	the	maximum	current	of	the	collector	and	the	minimum	voltage	of	the	collector-emissor.	This	causes	the	depletion	layer	to	become	small	and	allows	maximum	current	flow	through	the	transistor.	Therefore,	the	transistor	is	fully	in	condition.	Therefore,	from
the	above	discussion,	we	can	say	that	transistors	can	be	made	to	function	as	a	solid	state	switch,	operating	the	transistor	in	cutting	and	saturation	regions.	This	type	of	switching	app	is	used	to	control	LEDs,	odil³Ãs	odil³Ãs	odatse	ed	opit	etsE	.otiucric	mu	ed	otnemahcef	uo	arutreba	arap	o£Ã§Ãatumoc	ed	o£Ã§Ãarepo	arap	odasu	res	edop	rotsisnart	mu
euq	rotpurretni	omoc	rotsisnarT	.cte	,sedi³Ãnelos	,sadapm¢Ãl	It	offers	significant	reliability	and	lower	cost	compared	to	conventional	relay.	NPN	and	PNP	transistors	can	be	used	as	switches.	Some	of	the	applications	use	a	power	transistor	as	a	commutation	device,	at	that	moment	it	may	be	necessary	to	use	another	signal	transistor	to	conduct	the
high	potential	transistor.	NPN	TRANSISTOR	AS	A	SWITCH	BASED	ON	THE	TERMINATION	APPLIED	ON	THE	BASE	TERMINAL	OF	A	OPERATION	OF	TRANSISTING	COMMITION.	When	one	tension	enough	(vin>	0.7	V)	is	applied	between	the	base	and	broadcaster,	the	collector	the	emitter	tension	is	approximately	0.	Therefore,	the	transistor	acts	as
a	short	circuit.	The	VCC	/	RC	collector	current	flows	through	the	transistor.	Likewise,	when	no	tension	or	zero	tension	is	applied	to	the	input,	the	transistor	operates	in	the	cutting	record	and	acts	as	an	open	circuit.	In	this	type	of	commutation	connection,	the	load	(here	an	LED	is	used	as	a	load)	is	connected	to	the	commutation	output	with	a	point	of
reference.	Thus,	when	the	transistor	is	turned	on,	the	current	will	flow	from	the	source	to	the	ground	through	the	load.	Example	of	transistor	NPN	as	a	switch	consider	the	example	below,	where	base	resistant	rb	=	50	kî	©,	collector	resistance	RC	=	0.7	kî	©,	VCC	©	5V	and	the	beta	value	©	125.	At	the	base,	a	signal	of	input	ranging	from	0V	to	5V	is
given.	Let's	see	the	output	in	the	collector,	varying	VI	in	two	states	that	is	0	and	5V	as	shown	in	the	figure.	IC	=	VCC	/	RC,	when	VCE	=	0	IC	=	5V	/	0.7	Kî	©	IC	=	7.1	MA	BASE	CURRENT	IB	=	IC	/	î²	IB	=	7.1	MA	/	125	IB	=	56.8	or	maximum	of	the	collector	current	in	the	circuit	is	7.1m	to	when	VCE	is	zero.	And	the	corresponding	base	current	for	this
collector	current	is	56.8	î	mention.	Thus,	it	is	clear	that	when	the	base	current	is	increased	to	the	56.8	micro	amper,	then	the	transistor	enters	the	saturation	mode.	Consider	the	me	me	odacilpa	©Ã	tlov	orez	odnauq	oa	e	ovitagen	odal	oa	esab	a	odnatcenoc	arossime		Ã	o£Ã§Ãaler	me	etnemavitagen	asoicnednet	erpmes	©Ã	esab	a	,o£Ã§Ãarugifnoc
atseN	.arugif	an	odartsom	omoc	agrac	ad	s©Ãvarta	o£Ãhc	oa	odatcenoc	¡Ãtse	roteloc	o	e	etnatsnoc	o£Ãsnet		Ã	adatcenoc	¡Ãtse	arossime	a	sam	,esab	©Ã	m©Ãbmat	PNP	otiucric	ed	adartne	,NPN	rotsisnart	ed	rotpurretni	ed	otiucric	oa	ralimiS	rotpurretni	mu	omoc	PNP	rotsisnarT	ed	olpmexE	.o£Ãhc	o	arap	,etnemlanif	,e	agrac	a	arap	rotsisnart	od
s©Ãvarta	etnof	ad	iulf	etnerroc	a	,odagil	©Ã	rotsisnart	o	odnauQ	.aicnªÃrefer	ed	otnop	mu	moc	rotsisnart	od	o£Ã§Ãatumoc	ed	adÃas		Ã	adatcenoc	¡Ãtse	agrac	a	,o£Ãxenoc	atseN	.otreba	otiucric	¡Ãres	,amrof	artuo	ed	otiucric-otruc	arap	rotsisnart	o	euq	moc	zaf	avitagen	o£Ãsnet	siam	uo	o£Ãsnet	axiab	amu	,etnemselpmiS	.avitagen	siam	©Ã	esab	ed
o£Ãsnet	a	odnauq	iulf	esab	ed	etnerroc	a	,o£Ã§Ãatumoc	etseN	.rossime	oa	o£Ã§Ãaler	me	etnemavitagen	lev¡Ãiv	erpmes	©Ã	esab	ed	lanimret	o	,PNP	rotsisnart	o	araP	.savitagen	arret	ed	seµÃ§Ãarugifnoc	arap	odasu	©Ã	o£Ã§Ãatumoc	ed	opit	etsE	.esab	ad	iulf	etnerroc	a	sam	,o£Ã§Ãatumoc	ed	o£Ã§Ãarepo	amu	arap	NPN	omoc	anoicnuf	PNP	hctiwS
rotsisnart	mu	omoc	rotsisnarT	PNP	.orez	etnemadamixorpa	es-anrot	roteloc	on	adÃas	a	,missA	.adartne	an	odacilpa	©Ã	V5	odnauq	,NO	etnemlatot	©Ã	,ajes	uo	o£Ã§Ãarutas		Ã	odizudnoc	¡Ãres	rotsisnart	o	,etnerroc	erepma	orcim	8,65	euq	od	roiam	©Ã	esab	ed	etnerroc	a	omoc	,otnatroP	A¼Î	8.65	euq	roiam	©Ã	euq	,A¼Î	68	=	©ÎK	05	/	)V7,0	â	V5(	=	BI
,missA	V	7,0	=	EBV	,oicÃlis	ed	rotsisnart	araP	BR	/	)EBV	â	IV(	=	BI	,V5	=	IV	odnauQ	.ffohhcriK	ed	o£Ãsnet	ed	iel	a	odnacilpa	adanimreted	res	edop	esab	ed	etnerroc	a	o£Ãtne	,stlov	5	ed	©Ã	adacilpa	adartne	ed	o£Ãsnet	a	euq	eredisnoC	V5	=	0	â	V5	=	)CR	*	CI(	â	CCV	=	CV	,0=	CI	e	0	=	BI	,V0	=	IV	odnauQ	.V5	a	laugi	©Ã	roteloc	od	adÃas	ed	o£Ãsnet	a
e	FFO	o£Ã§Ãidnoc	me	¡Ãtse	rotsisnart	o	,otnatroP	.asoicnednet	adahnimacne	©Ã	o£Ãn	arossime	ed	esab	ed	o£Ã§Ãnuj	a	,adarreta	©Ã	arossime	a	omoc	e	orez	ajes	esab	ed	etnerroc	a	euq	moc	zaf	ossI	.adartne	on	the	positive	side	of	the	input	source.	Thus,	the	VBE	voltage	is	negative	and	the	emitter	feed	voltage	relative	to	the	Collector	is	positive	(VCE
positive).	Therefore,	for	driving	the	transistor	emitter	should	be	more	positive	in	relation	to	the	collector	and	the	base.	In	other	words,	the	base	should	be	more	negative	in	relation	to	the	issuer.	To	calculate	the	base	and	collector's	currents	that	follow	the	expressions	are	used.	IC	=	IE	–	IB	IC	=	β	*	IB	IB	=	IC	/	β	Consider	the	example	above,	that	the
load	requires	100	thousand	current	ampere	and	the	transistor	has	the	beta	value	of	100.	Then	the	current	required	for	the	transistor	saturation	is	Minimum	Base	Current	=	Collector	current	/	β	=	100	mA	/	100	=	1mA	Therefore,	when	the	base	current	is	1	mA,	the	transistor	will	be	fully	ON.	But	almost	30%	more	current	is	required	for	the	guaranteed
saturation	of	the	transistor.	Thus,	in	this	example	the	required	base	current	is	1.3mA.	Practical	Examples	of	Transistor	as	a	Switch	Transistor	to	Switch	the	LED	As	discussed	earlier,	the	transistor	can	be	used	as	a	switch.	The	scheme	below	shows	how	a	transistor	is	used	to	change	the	LED.	When	the	switch	on	the	base	terminal	is	open,	no	current
flows	through	the	base	so	that	the	transistor	is	in	the	cutting	state.	Therefore,	the	transistor	acts	as	an	open	circuit	and	the	LED	becomes	OFF.	When	the	switch	is	closed,	the	base	current	begins	to	flow	through	the	transistor	and	then	leads	to	saturation,	which	results	in	LED	to	turn	on.	The	resistors	are	placed	to	limit	the	currents	through	the	base
and	LED.	It	is	also	possible	to	vary	the	intensity	of	the	LED,	varying	the	resistance	in	the	base	current	path.	Transistor	to	Operate	Relay	It	is	also	possible	to	control	the	relay	operation	using	a	transistor.	With	a	small	circuit	arrangement	of	a	transistor	capable	of	energizing	the	relay	coil	so	that	a	a	adatcenoc	anretxe	agrac	ed	rotsisnart	ed	acit¡Ãrp
o£Ã§Ãacilpa	,rotpurretnI	omoc	PNP	e	NPN	serotsisnarT	ed	odnahlabart	,rotsisnarT	mu	ed	o£Ã§Ãarepo	ed	seµÃiger	,ralopiB	o£Ã§ÃnuJ	ed	rotsisnarT	od	ocis¡Ãb	o	adnerpA	.hctiwS	mu	omoc	rotsisnarT	od	osu	o	erbos	otelpmoc	lairotut	mU	o£ÃsulcnoC	.oxiaba	revercse	edop	ªÃcov	,soir¡Ãtnemoc	e	seµÃtsegus	,sadivºÃd	revit	ªÃcov	es	,ossid	m©ÃlA
.rotsisnarT	o£Ã§Ãatumoc	ed	otiecnoc	o	odot	a§Ãeralcse	setnaveler	solpmexe	e	snegami	moc	adicenrof	o£Ã§Ãamrofni	a	euq	somarepsE	?rotpurretni	mu	omoc	odasu	res	edop	rotsisnart	mu	omoc	ed	aralc	aiedi	a	meT	.rodalortnocorcim	omoc	CI	uo	elortnoc	ed	ovitisopsid	od	o£Ã§Ãatumoc	ed	aicnªÃuqerf	a	retbo	somedoP	.siev¡Ãirav	saicnªÃuqerf	me
rotsisnart	o	odnanretla	,latot	edadicolev	a	llitsdnats	ed	rotom	od	edadicolev	a	raluger	levÃssop	©Ã	m©ÃbmaT	.etnemaditeper	rotom	o	ragilsed	e	ragil	somedop	,o£Ã§Ãarutas	e	etroc	ed	seµÃiger	me	rotsisnart	o	ranretla	oA	.otiucric	o	regetorp	arap	eled	s©Ãvarta	ervil	megador	ed	odoid	mu	racoloc	euq	somet	o£Ãtne	,avitudni	agrac	amu	©Ã	m©Ãbmat
CD	rotom	o	,amica	odanoicnem	omoC	.oxiaba	arugif	an	odartsom	omoc	,opmet	ed	seraluger	solavretni	me	rotsisnart	o	odnanretla	,lanoiceridinu	amrof	amu	ed	CD	rotom	od	edadicolev	a	raluger	e	rizudnoc	arap	odasu	res	edop	m©Ãbmat	rotsisnart	mU	rotom	o	rigirid	arap	rotsisnarT	.avitudni	agrac	ad	sadizudni	seµÃsnet	ed	otiucric	o	regetorp	arap
avitudni	agrac	moc	olelarap	me	odoid	o	rasu	euq	somet	,otnatroP	.osnacsed	ed	otiucric	oa	siev¡Ãredisnoc	sonad	rasuac	edop	o£Ãsnet	atla	atsE	.anibob	ad	s©Ãvarta	laicnetop	otla	mu	retnam	edop	aigrene	ed	atibºÃs	o£Ã§Ãomer	a	,serotudni	e	serotom	ed	o£Ã§Ãatumoc	etnemralucitrap	,savitudni	sagrac	mE	.sodarepo	o£Ãs	©Ãler	ed	sotatnoc	so	e
adazigrene	acif	©Ãler	ed	anibob	a	,missA	.otiucric-otruc	es-anrot	otiucric	o	siam	adnia	atluser	euq	o	,o£Ã§Ãarutas	ed	o£Ãiger	a	arap	rotsisnart	o	rizudnoc	asuac	esab	an	adacilpa	adartne	A	.©Ãler	ed	anibob	a	razigrene	arap	rotsisnart	mu	ed	o£Ã§Ãarepo	a	rebas	arap	oxiaba	otiucric	o	eredisnoC	.odalortnoc	©Ã	transistor.	transistor.
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