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connections	4.	Active	components	11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11/11	2018d	gnanasekaran	thangavel4	ï	̃emiconductors	-	diodes	-	transistors	-	integrated	circuits	-	optoelectronic	devices	ï	̃Splaysvacuum	tubes	(valves)	disorderge	devices	spower	source	5.	Passive	components	7/11/2018	DR	gnanasekaran
Thangavel5	reresistors	scapacitors	s	magnetic	devices	(inductive)	s	memistor	s	transducers,	sensors,	sanning	detectors,	assemblies,	mother	dulle	6.	electromecan	Nica	7/11/2018	Dr.	Gnanananasekaran	Thangavel6	Passive	components	that	use	the	Piezoelion	effect:	Components	that	use	the	effect	to	generate	or	filter	high	frequencies	crystal	crystal	â
€	Â	€	“A	pricing	crystal	used	to	generate	accurate	frequencies	(see	the	mother	class	classes	below	for	complete	oscillators).	CLEAN	RESONNATOR	â	€	“It	is	a	Cry	Crystal	used	to	generate	semi-accurate	frequencies	Filter	of	CORNAMIC	FILTER	Â	€“	It	is	a	CORRIAL	CRYSTAL	Used	to	filter	a	band	of	frequency	as	in	receptors	of	radiant	of	waves.
Ultra-Sanic	Engine	â	€	“ELÃ	©	Trico	engine	that	uses	the	Piezoel	Effects	for	Buzzers	Piezo	and	Microphones,	7.	UNIT	I	PN	JUNCTION	PN	JANGEMENT	Â	€“	Structure,	Operation	and	V-I	characteristics,	diffusion	and	tramful	capacitance-	rectifiers	â	€	“full	wave	and	wave	rectifier,	€“	LED	display	devices,	laser-character	diodes	Zener-	Zener	Reverse
Characteristics	Â	€	ZERER	AS	REGULATOR	7	DR	GNANANASEKARAN	THANGAVEL	7/11/2018	1.	2.	3.	https:	//www.youtube.com/watch?v=aspBBH_Jouk	4.	5.	8.	dãodo	of	PN	Junction	Definition	£	o	ï½žâ	€	œA	semiconductor	device	with	two	terminals,	usually	allowing	the	flow	of	current	in	a	direction.	â	€	œA	diode	is	a	specialized	electrical
component	with	two	electrodes	called	the	basis	and	the	method.	They	are	made	with	semiconductor	materials	such	as	silor,	manage	or	selion.	The	fundamental	property	of	a	diode	is	its	tendency	eht	ot	lanoitroporp	si	ecnatcudno	C	)snotohp(	thgil-	)snonohp(	taeh-	:ot	eud	gnikaerb	dnoB	V	I	nocilis	fo	rab	a	-+	-	+	*	nociliS	ni	wol	)	ehT	snortcele	ecnelav	4
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number	of	ellums	=	the	number	of	holes;	This	is,	n	=	p	in	pure	sildling;	This	is	called	intronsy	material;	High	Temperature	Smore	ELÃ	©	Trons/Holes	Resistance	lower	resistant	very	few	ELA	TRONS/HOLE	TEMPERATURE	Â	Â	Â	â´	N	=	1.5x1010	per	cm3,	but	nnsi	=	5x1022	per	cm3	ï½ž	n/nsi	=	3x10-13	(less	than	1	In	a	trilia	of	itself,	it	is	broken.	ELA
ï½ž	EG	=	0.66	EV	(germ)	ï½ž	EG	=	1.12	EV	(silicon)	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	{\	displaystyle	eg	=	0	ï‚—	{\	displaystyle	eg	=	0	ï‚—}}	{\	displaystyle	{\	displaystyle	eg	=	0	ula	{\	displaystyle	{\	displaystyle	eg	=	0}	conduct	{\	displaystyle	{\	displaystyle	eg	=	0	ula}	ula	{\	displaystylele	{\	displaystyle	{\	displaystyle	eg	=	0}	conduct}	conduct	{\	displaystyle	eg
=	0	conduct	{\	displaystyle	eg	=	0	ula	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	eg	=	0	ula	ula	ula	}	Ula}	Ula}	conduct}	conduct	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	{\	displaystyle	eg	=	0}}	of	intentionally	adding
impurities	to	a	semiconductor	to	create	more	free	or	more	holes	(extreme	material)	ïference	-	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ïference	‚	-	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	ï‚—	21.	Perion	of	Relevant	Elements	Columns:	III	IV	V	22.	N	-type	SILUCIO	Add	column	V	of	the	Peri³dica	Table	SI	P	-	The	elements	of	column	V	TT	5	5
Validity	Electrals	Four	of	the	ELA	©	Trons	form	connects	covalents	with	themselves,	but	the	5th	ethical	is	not	paired.	Because	the	5th	El	©	tron	​​is	weakly	linked,	it	almost	always	moves	away	from	the	one	to	this	one	is	now	a	free	El	©	tron.	23.	Very	important	point	Si	P+	-	The	fan	of	Fan³sforo	donated	an	elf	to	the	semiconductor	(the	all	column	v	are
called	donors)	the	phosphorus	is	missing	one	of	its	electrons,	so	it	has	a	positive	charge	+(1)	the	phosphorus	ion	is	connected	to	the	silicon,	so	this	charge	+1	cannot	move!	the	number	of	electrons	is	equal	to	the	number	of	fos	atoms:.	n	=	nd	24.	Periodic	table	of	relevant	columns	elements:	iii	iv	v	25.	p-type	silicon	add	column	atoms	iii	of	column
periodic	table	si	b	bElements	TãªM	3	VALENCE	ELECTRONS	that	form	covalent	ligaments	with	themselves,	but	the	4th	ethical	is	required.	This	4th	ELÃ	©	Ton	is	taken	from	the	league	SI	=	SI	DRIVE	26.	P-Type	SILUCIO	Add	column	III	of	the	Perion	Table	SI	B	Column	III	TÃªM	3	VALENCE	ELECTRANCE	covalents	with	themselves,	but	the	4th	elion
is	required.	This	4th	ethical	is	taken	from	the	league	SI	=	SI	Nearby	This	Este	Tron	€	œ	€	€	creates	a	free	hole.	HOLE	27.	Point	Simportant	Very	B-	+	Boro's	Ã	°	Catted	a	semiconductor's	elf	(the	col	III	are	called	aceptors)	the	boron	has	an	extra	elo,	so	it	has	one	Negative	charge	(-1)	The	boron	is	attached	to	the	Silo,	so	this	load-can	not	move!	The
number	of	holes	is	equal	to	the	number	of	boron:	p	=	na	28.	PN	JUNCTION	P-Type	N-Type	of	Cathado.	Dopant	£	o	within	a	junction	pn	p>	n	n>	p	Excessive	excessive	trons	for	excessive	type	of	diffuse	holes	for	type	n	30.	n	registration.	~	0,	and	the	donor	are	exposed	to	dopant	distribution	within	an	excess	of	excess	of	diffuse	trons	for	the	P-Type	type
region	in	zero	roads	(vd	=	0	),	very	few	elors	or	holes	can	overcome	this	barrier	of	£	0.7	volts	(and	exactly	balanced	by	diffusion)	s	id	=	0	33.	as	far	as	the	(vd),	increases	For	0.7V,	plus	ELÃ	©	trons	can	overcome	the	incorporated	tension	barrier	.S	ID>	0	Vd	0.50	volts	0.0	volts	34.	Reverse	Bias	P>	N	>>>>	P	+	+	-	-	-	-	-	X	edoid	eht	emit	yreve
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>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	The	.regral	semoceb	reirrab	eht	,evitagen	semoceb	)Dv(	saib	eht	sA	stlov	5-	)x(V	turned	on	and	off	¯Ã​Â​Â	Transistors	are	made	of	pn	junctions.	The	capacitance	due	to	these	junctions	limits	the	high	frequency	performance	of
transistors	remember,	Zc	=	1/jwC	becomes	a	short	circuit	at	high	frequencies	(Zc	¯Ã​Â	Â	0)	this	means	that	a	pn	junction	looks	like	a	short	at	high	frequency	¯Ã​Â​Â	This	is	a	fundamental	principle	that	limits	the	performance	of	all	electronic	devices	41.	HALF	WAVE	RECTIFIER	¯Ã​Â​Â	The	Half	wave	rectifier	is	a	circuit,	which	converts	an	ac	voltage	to	dc
voltage.	The	primary	of	the	transformer	is	connected	to	ac	supply.	This	induces	an	ac	voltage	across	the	secondary	of	the	transformer.	¯Ã​Â​Â	During	the	positive	half	cycle	of	the	input	voltage	the	polarity	of	the	voltage	across	the	secondary	forward	biases	the	diode.	As	a	result	a	current	IL	flows	through	the	load	resistor,	RL.	The	forward	biased	diode
offers	a	very	low	resistance	and	hence	the	voltage	drop	across	it	is	very	small.	Thus	the	voltage	appearing	across	the	load	is	practically	the	same	as	the	42.	HALF	WAVE	RECTIFIER	¢Ã​Â¦Â¢Ã​Â¦Â.	7/11/2018Dr	Gnanasekaran	Thangavel42	¯Ã​Â​Â	During	the	negative	half	cycle	of	the	input	voltage	the	polarity	of	the	secondary	voltage	gets	reversed.	As	a
result,	the	diode	is	reverse	biased.	¯Ã​Â​Â	Practically	no	current	flows	through	the	circuit	and	almost	no	voltage	is	developed	across	the	resistor.	All	input	voltage	appears	across	the	diode	itself.	¯Ã​Â​Â	Hence	we	conclude	that	when	the	input	voltage	is	going	through	its	positive	half	cycle,	output	voltage	is	almost	the	same	as	the	input	voltage	and	during
the	negative	half	cycle	no	voltage	is	available	across	the	load.	This	explains	the	unidirectional	pulsating	dc	waveform	obtained	as	output.	The	process	of	removing	one	half	the	input	signal	to	establish	a	dc	level	is	aptly	43.	The	output	waveform	7/11/2018Dr	Gnanasekaran	Thangavel43	44.	FULL	WAVE	RECTIFIER	¢Ã​Â¢Â	A	Full	Wave	Rectifier	is	a
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;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	A	,daol	eht	ssorca	oV	,egatlov	tuptuo	kaep	‹	:enimreteD	.	ï	59	=	R	,rotsiser	daol	ehT	.	V,egatlov	ni-tuc	eht,edoid	hcae	rof	taht	emussA	.1.3	.giF	ni	nwohs	si	tiucric	refitcer	deppat-retnec	evaw-lluf	A	€	ï	.94	emas	eht	si	selcyc	htob	rof	egatlov	tuptuo	eht	fo	ytiralop	eht	taht	eciton	oslA​ï	♪The	middle-
wave	rectifier	circuit	shown	in	the	figure.	Assume	e.	Suppose	also	that	determines	the	current	of	peak	diode,	the	maximum	voltage	of	diode	with	reverse	bias,	the	fraction	of	the	wave	cycle	over	which	the	diode	is	driving.	A	simple	circuit	of	half-wave	battery	charger	-VR	+	VB	+	18.6	=	0	VR	=	24.6	V	-	VR	+	-	53.	The	reverse	voltage	peak	(PIV)	of	the
diode	is	the	peak	value	of	the	voltage	that	a	diode	can	withstand	when	It	is	biased	reverse	54.	Type	of	PIV	grinding	machine	Half-wave	peak	value	of	input	secondary	voltage,	vs	(pic)	full	wave:	2Vs	with	central	cap	(peak)-	vï	§	Full	Wave:	bridge	vs	(peak)-	vï	§	§	55.	Example:	half-wave	rectifier	given	a	half-wave	rectifier	with	primary	input	voltage,	VP	=
80	sin	ï	·	t	and	the	transformer	turn	ratio,	n1/n2	=	6.	If	the	diode	is	ideal	(vï	§	=	0v),	determine	the	value	of	the	reverse	voltage	peak.	1.	Get	the	secondary	voltage	input:	80	/6	=	13.33	V	1.	PIV	for	the	half	wave	=	input	voltage	peak	value	=	13.33	V	56.	Example	3.2	Calculate	the	transforming	relationship	and	tensions	Piv	for	each	type	of	The	whole
wave	rectifier	A)	B)	Bridge	assumes	that	the	input	voltage	of	the	transformer	is	220	V	(RMS),	50	Hz	from	the	source	of	the	main	line	CA.	The	desired	peak	output	voltage	is	9	volts;	it	also	takes	the	cutting	diodes	=	0.6	V.	57.	Solution:	For	the	circuit	of	the	central	taped	transformer,	the	peak	voltage	of	the	secondary	transformer	is	required	the	peak
output	voltage	=	output	voltage	of	9V,	Vo	=	vs-vï	§,	therefore	vs	=	9	+	0.6	=	9,6V	Peak	value	=	VRMS	x	ï	~	2	SO,	VS	(rms)	=	9.6	/	ï	~	2	=	6.79	V	The	proportion	of	primary	winding	turns	for	each	secondary	is	the	PIV	of	each	diode:	2Vs	(peak)	-	vï	§	=	2	(9.6)	-	0.6	=	19.6	-	0.6	=	18.6	V	58.	Solution:	For	bridge	transformer	circuit,	transformer	secondary
peak	voltage	is	required	peak	output	voltage	=	voltage9V	output,	VO	=	Vo	=	Vs	-	2vï	§	Therefore,	vs	=	9	+	1.2	=	10.2	V	Peak	value	=	VRMS	x	ï	~	2	SO,	VS	(rms)	=	10.2	/	ïÂ2	=	7.21	Vthe	ratio	of	the	primary	to	each	secondary	winding	is	the	PIV	of	each	diode:	Vs(peak)-	Vs	=	10.2	-	0.6	=	9.6	V	59.	Laser	diodes	7/11/2018	Dr	Gnananasekaran
Thangavel60	LAS	LASER	—	Light	Enlargement	by	Radiation	Stimulated	Emission	.	Laser	is	a	highly	directional,	monochromatic	and	coherent	light	source.	The	laser	operates	under	a	"stimulated	emission"	process.	.	The	semiconductor	laser	differs	from	other	lasers	(solid,	gas	and	liquid	lasers):	.Small	size	(typical	in	the	order	of	0.1	×	0.1	×	0.3	mm3)
.High	efficiency	.the	laser	output	is	easily	modulated	at	high	frequency,	controlling	the	junction	current	.low	or	medium	power	(compared	to	the	rubi	or	CO2	laser,	but	is	comparable	to	the	He-Ne	laser)	.	particularly	suitable	for	optical	fiber	communication	applications	Important	applications	of	semiconductor	lasers:	¤	optical-fiber	reading,	video	high
resolution	gas	spectroscopy,	monitoring	of	atmospheric	pollution.	60.	61	Comparison	between	an	LD	and	LED	∴	Laser	Diode,	Stimulated	radiation;	narrow	line	width	;	coherence	;	higher	output	power	;	;	threshold	device	;	strong	temperature	dependence	;	higher	coupling	efficiency	to	a	fiber	;	LED	;	;	spontaneous	radiation	;	wide	spectrum	;	incoherent
;	lower	output	energy	;	no	threshold	current	/2018	The	figure	shows	a	simplified	construction	of	a	laser	diode,	which	is	similar	to	a	LED.	?	It	uses	doped	gallium	arsenide	with	elements	such	as	selenium,	aluminum	or	silicon	to	produce	semiconductor	materials	type	P	and	N.	While	a	laser	diode	has	an	additional	active	layer	of	dedoped	gallium	arsenide
(intrinsic)	has	the	thickness	only	a	few	nanometers,	sandwiched	between	layers	P	and	N,	effectivelya	PIN	(type	p-intrãesco-n-type	diode).	It	is	in	this	layer	that	laser	light	is	produced.	62.	How	does	the	laser	diode	work?	7/11/2018dr	Gnananasekaran	Thangavel63	â	Â	Ã	Ã	°	to	be	according	to	the	theory	that,	they	can	only	energies	within	a	certain	non	-
discrete	energy.	Usually,	it	is	in	the	lowest	energy	or	land	state.	When	a	source	of	energy	given	to	soil	state	can	be	animated	to	go	to	one	of	the	most	high.	This	process	is	called	absorption.	?	After	remaining	in	this	rally	for	a	very	short	duration,	the	Ã	Ã	°	Species	returns	to	its	initial	land	state,	issuing	a	fan	of	the	process,	this	process	is	called
spontaneous	emission.	These	two	processes,	absorption	and	63.	How	does	the	laser	diode	work?	7/11/2018dr	Gnananasekaran	Thangavel64	In	case	of	the	Ã	do	the,	still	excitedly,	is	reached	by	an	external	fan	that	has	precisely	the	necessary	energy	for	spontaneous	emissions,	the	external	fan.	By	the	data	given	by	the	excited	of	the	excited,	both,	both
fantons	are	released	from	the	same	state	in	the	same	phase,	this	process,	called	the	stimulated	emission,	is	fundamental	to	laser	a.	Most).	In	this	process,	the	key	is	the	fan	that	has	exactly	the	same	wavelength	as	the	light	to	be	emitted.	Amplification	and	reversal	of	the	ï‚	-	when	the	favorable	conditions	are	created	for	the	stimulated	emission,	more
and	more	for	the	emitted	for	the	issue	Fanthons,	thus	starting	a	chain	reactions	and	releasing	a	huge	amount	of	energy.	This	results	in	a	driving	accumulation	of	emission	energy	of	a	particular	wavelength	(monochrome	light),	traveling	coherently	in	a	specific	and	fixed	direction.	This	process	is	called	amplification	by	stimulated	emission.	64.	LASER
DAOD	ï½ž	LASER	WAS	is	an	improved	LED,	in	the	sense	that	it	uses	emissions	stimulated	in	the	semiconductor	of	transactions	between	the	energy	states	of	distribution	of	the	distribution	of	the	o£Ã§Ãudnoc	o£Ã§Ãudnoc	e	rehtO	.96	8102/11/7	Levagnah	T	narakesananG	rD	96
tpp.stiucriC02%edoiD02%5erutceL/.../ssalC/krowten/jkyzrats/elpoep/ude.oiho.	www.21	/snoitacilppa-gnikrow-noitcurtsnoc-edoid-resal/moc.sucorple.www/:sptth	.11	tpp.0_4_774ece/serutceL/774ece~/ac.oolretawu.	ece//:sptth.01	tpp.c4cd2cf4_5_0102/5_0102/eliFerahsE/wt.ude.tsuts.erahse	.9	lmth.1re
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Thangavel	7/11/2018	70.	71	Thank	You	Questions	and	Comments?	Dr	Gnanasekaran	Thangavel	7/11/2018	7/11/2018
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