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This	article	needs	further	quotations	for	verification.	Please	help	improve	this	article	by	adding	citations	to	reliable	sources.	Non-source	material	can	be	challenged	and	removed.Find	sources:Ã	̈”Bode	plotÂ”Ã	̈”news	Ã	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	̈	Figure	1A:	The	Bode	plot	for	a	first-order	(one	pole)	highpass	filter;	the	straight	approximations	are	called	the	“Bode	pole”;	the	phase	varies	from	90°	at	low	frequencies	(due	to	the	numerator	contribution,	which	is	90°	at	all	frequencies)	to	0°	at	high	frequencies	(where	the	The	phase	input	of	the
denominator	is	90Â°	and	negates	the	input	of	the	numerator).	Figure	1B:	The	Bode	graph	for	a	first-order	low-pass	filter	(one	pole);	straight	approximations	are	called	“Bode	polo”;	the	phase	is	90Â°	lower	than	that	of	Figure	1A	because	the	phase	contribution	of	the	numerator	is	0Â°	at	all	frequencies.	In	electrical	engineering	and	control	theory,	a	Bode	plot	plot	plot	is	a	graph	of	the	frequency	response	of	a	system.	It	is	usually	a	combination	of	a	Bode	magnitude	graph,	which	expresses	the	magnitude	(usually	in	decibels)	of	the	frequency	response,	and	a	Bode
phase	graph,	which	expresses	the	phase	shift.	As	originally	conceived	by	Hendrik	Wade	Bode	in	the	1930s,	the	graph	is	an	asymptotic	approximation	of	the	frequency	response,	using	straight	line	segments.[1]	Overview	Among	his	important	contributions	to	the	theory	of	circuits	and	controls,	engineer	Hendrik	Wade	Bode,	working	at	Bell	Labs	in	the	early	1930s.	â		30,	he	devised	a	simple	but	accurate	method	for	plotting	gain	and	offset.	These	bear	his	name,	the	conspiracy	of	Bode	and	the	conspiracy	of	Bode.	“Bode”	is	often	pronounced	/Ã	̈	̈boÃ	̈ÂŠdi/	BOH-dee,
although	the	Dutch	pronunciation	is	Bo-duh.	(Dutch:Ã	̈[Ã	̈boÃ	̈dÃ¤}).[2][3]	Bode	found	himself	in	front	of	the	to	design	stable	amplifiers	with	feedback	for	use	in	telephone	networks.	He	has	developed	the	technique	of	graphic	design	of	Bode	Bode	plots	Show	the	gain	margin	and	phase	margin	required	to	maintain	stability	under	Changes	in	circuit	characteristics	caused	during	manufacture	or	operation.	[4]	The	principles	developed	have	been	applied	to	design	servomechanisms	problems	and	other	feedback	control	systems.	The	bode	graph	is	an	example	of
analysis	in	the	frequency	domain.	Definition	The	bode	graph	for	a	linear,	invariant	invariant	system	with	transfer	function	H	(s)	{\	displaystyle	h	phase	frame.	The	Bode	magnitude	plot	is	the	graph	of	the	function	|	H	(s	=	j	Ã	̄	â	°)	|	{\	DisplayStyle	|	h	(s	=	j	\	omega)	|}	frequency	is	â	°	{\	displaystyle	\	omega}	(with	j	{\	displaystyle	j}	being	the	imaginary	unit).	The	̄	â	°	{\	displaystyle	\	omega}	-axis	of	the	magnitude	plot	is	logarithmic	and	the	magnitude	is	given	in	decibels,	i.e.	a	value	for	the	magnitude	|	H	|	{\	DisplayStyle	|	h	|}	is	plotted	on	the	20	log	axis	10¢	Â¡|	H
|	{\	Displaystyle	20	\	log	_	10}	|	h	|}.	The	bode	phase	graph	is	the	phase	graph,	commonly	expressed	in	degrees,	of	the	transfer	function	Arg	Â¡	(h	(s	=	j	Ã	̄	â	°))	{\	displaystyle	\	arg	\	left	(h	(s	=	j	\	omega)	\	right)	}	as	a	function	of	Ã	̄	â	°	{\	displaystyle	\	omega	}.	The	phase	is	plotted	on	the	same	logarithmic	â	°	{\displaystyle	\	omega}	-axis	as	the	magnitude	plot,	but	the	value	for	the	phase	is	plotted	on	a	linear	vertical	axis.	Frequency	Response	This	section	illustrates	that	a	bode	graph	is	a	visualization	of	the	frequency	response	of	a	system.	Consider	a	linear,
invariant	invariant	system	with	transfer	function	H	(s)	{\	displaystyle	h	(s)	}.	Suppose	the	system	is	subject	to	a	sinusoidal	input	with	frequency	Ã	̄	â	°	{\	displaystyle	\	omega},	u	(t)	=	sin	Â¡	(Ã	̄	â	°	t),	{\	T),	{\	displaystyle	u	(t)	=	\	sin	(\	omega	t)	\;,}	which	is	applied	persistently,	i.e.	for	some	time	Ã	̄	¢	’Ã¢Å3⁄4	{\	displaystyle	–	\	Infty}	at	a	time	t	{\	t.	The	answer	will	be	in	the	form	y	(t)=	y	0	in	the	form	of	displaystyle	displaystyle	t+varphi\\;}	i.e.,	also	a	sinusoidal	signal	with	width	0displaystyle	y{u0}	moved	in	phase	compared	to	the	input	from	one	phase	to
displaystyle	varphi}.	It	can	be	shown	that	the	size	of	the	answer	is	Y	Y	Y	Y	Y	Y	124H	(YEYEYEYEYEYEYE124;	124;\\	124laylaystylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstylstyle	H(\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\12121212121212126666displaystyledisplaydisplaydisplaystyle	\\\\\\\\\\\\\\\\\\\\\\\\\omega;}	(2)	A	drawing	for	testing	these	equations	is	listed	in	the	appendix.	In	summary,	subject	to	an	input	with	frequency	is	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	©;;;\\\\\\\\\\\\\\\\\\	127777777777777777;;;;;;\\\\\\\\\\\arg(H(matharm	{j}
omega)	}}.	These	quantities,	therefore,	characterize	the	frequency	response	and	are	shown	in	Bode's	plot.	Bode's	manual	printing	rules	For	many	practical	problems,	detailed	Bode	plots	can	be	approximated	with	straight	line	segments	that	are	unaware	of	the	precise	response.	Multiple	element	transfer	function	can	be	approximated	by	a	series	of	straight	lines	on	a	Bode	graph.	This	allows	a	graphical	solution	of	the	general	frequency	response	function.	Before	the	widespread	availability	of	digital	computers,	graphic	methods	have	been	widely	used	to	reduce
the	need	for	a	boring	calculation;	a	graphical	solution	could	be	used	to	identify	the	ranges	of	possible	parameters	for	a	new	design.	The	premise	of	a	batch	of	Bode	is	that	you	c	a	n	consider	the	log	of	a	function	in	the	form	of	a:	f	(x)=	AX	136;OJ;	c	n	n	n	n	n	n	n	n	n	n	n	n	n	n	n	n	n	((((((((((x)	x),	x-226;	226;	\226666;	\\\A)	226;Log	number;	(x;	226;	c)	Log	displays	\log(x)\log(A)\sum	and	n}\log(x-c)	}}	This	idea	is	explicitly	used	in	the	method	to	draw	phase	diagrams.	The	method	to	draw	plots	amplitude	implicitly	uses	this	idea,	but	since	of	the	width	of	each	pole	or
zero	always	starts	from	zero	and	has	only	an	asymptomatic	change	(straight	lines),	the	method	can	be	simplified.	Direct	line	width	graph	Width	decibels	are	usually	made	using	dB=	20	log	10's	(X)	{\displaystyle	{\text{dB}}}=20\log	{10}	(X)	to	define	decibels.	Data	a	transfer	function	in	the	form	H	(s)	A	(s)	x	n	n	(s)	n	n	n	n	\style	H	(s)=A\prod	{{s-x{n}}}}}{{{y	(s-y}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}displaystyle
s=\mathrm	{j}	\omega},	a	n,	b	n	>	0	{\displaystyle	a	{u},b}>0}	and	H	{\displaydisplaydisplaydisplaydisplaydisplayplaystyle	H}	is	the	transfer	function:	at	a	n	y	value	value	value	from	where	you	are	from	x	n	{\displaydisplaydisplaydisplaystyle
\displaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplay202020displaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplaydisplay202020202020displaydisplaydisplay(a
polo)	The	initial	value	of	the	graph	depends	on	the	boundaries.	The	starting	point	is	by	entering	the	initial	angular	frequency	is	{\displaystyle	\omega	\omega}	in	the	function	and	finding	\124H	(j)	124H;	{displaystyle	\omega)	124H;	(\mathrm	{j}	\omega)	124;}.	The	initial	slope	of	the	function	to	the	initial	value	depends	on	the	number	and	order	of	zeros	and	poles	that	are	below	the	initial	value	and	are	located	using	the	first	two	rules.	To	manage	second-order	irreducible	polynomials,	an	x	2	+	b	x	{c	\displaystyle	ax{2}+bx+c}	c	a	n,	in	many	cases,	be
approximated	as	(a	x	+c)	2	{\displaystyle	({\sqrt	{a}}x+{\sqrt	{c}}	{2}}.	Note	that	zeros	and	polyps	occur	when	{\displaystyle	\omega}	is	equal	to	a	certain	x	n	{\displaystyle	x{u{n}}	or	y	n	\displaystyle	y	{uuuy}.	©	The	function	in	question	is	the	magnitude	of	H	(j)	and	looks	©	Treats	of	a	Comply	Feature,	|	H	(H	(J	©	B)	|	=	H	â	€	"h	h	|	H	(mathrm	{j}	omega)	|	=	{sqrt	{h	cdot	h	^	{*}}}}	then,	at	any	point	where	there	is	a	zero	or	a	pole	that	involves	the	term	(s	+	xn	)	{displaystyle	(s	+	x_	{n})},	The	magnitude	of	that	term	is	(xn	+	j	ã	‰)	â	â	â	â	â	â	â	â	â	â	â
â	â	â	‰)	=	xn	2	+	Ã	¢	2	{textstyle	{sqrt	{(x_	{n}	+	mathrm	{j}	omega)	cdot	(x_	{n}	-	mathrm	{j}	omega)}	=	{sqrt	{x_	{	n}	^	{2}	+}	^	{2}}}}	Chart	of	the	correct	width	to	correct	a	straight	amplitude	chart:	at	any	zero,	put	a	point	of	3	â	â	â	â	â	«an	Ã	Ã,	ã,	d	b	{displaystyle	3	cdot	a_	{n}	mathrm	{db}}	above	the	line,	to	each	polo	mathrm	{db}}	under	the	line,	track	a	smooth	curve	through	these	points	using	the	straight	lines	as	asymptotes	(lines	to	which	the	curve	is	approaching).	Note	that	this	correction	method	does	not	include	how	to	manage	the
complex	values	of	x	n	{displaystyle	x_	{n}}	or	y	n	{displaystyle	y_	{n}}.	In	the	case	of	an	irreducible	polynomial,	the	best	way	to	correct	the	chart	is	actually	calculate	the	magnitude	of	the	transfer	function	to	the	pole	or	zero	corresponding	to	the	irreducible	polynomial,	and	place	that	point	above	or	below	the	line	to	that	pole	or	zero.	Chart	of	the	phases	in	a	straight	line	given	a	transfer	function	in	the	same	form	as:	h	(s)	=	to	Ã	¢	â	(s	¢	¢	xn)	an	(s	Ã	¢	â	¢	yn)	bn	{displaystyle	h	(s)	=	A	Prod	{frac	{(s-x_	{n})	^	{a_	{n}}}	{(s-y_	{n})})	^	{b_	{n}}}}}	™	IDEA	is
to	draw	separate	graphs	for	each	pole	and	zero,	then	add	them.	The	actual	phase	curve	is	given	by	Â	«arctan	Â«	(i	m	[h	(s)]	r	and	[h	(s)])	{displaystyle	-	arctan	left	({tfac	{mathrm	{im}	[H	(s)]}	{mathrm	{king}	[h	(s)]}	right)}}}	To	draw	the	phase	chart,	for	each	pole	and	zero:	if	at	{displaystyle	a}	is	positive,	starting	line	(with	zero	slope)	to	0	Ã	¢	âžâž	{displaystyle	0	^	{circ}}	if	at	{displaystyle	a}	is	negative,	starting	line	(with	zero	slope)	to	Ã	¢	ÂŽ	Âžâžâžâž180	^	{circ}	if	the	sum	of	the	number	of	zeros	and	poles	It	is	dispari,	add	180th	to	this	base	To	each
â1⁄2”\12	124;}	(for	compressible	stability	¢ÂØo	~	ã	o	ÔÂ¡;Â¡\â1⁄2;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;\\\\\\\\\\\\\\\\\displaystyle	\omega	|x_displaystyle\\\\\\\\\\\\\\displaystyle	(E.g.|	x	n	|	10textstyle	frac	{{n}|}}{10}}}}}}}}}}}}}}	A	ogni	Ã|	=	Y;	y	|	\12	124;\\\1	212	124;}	(for	stable	poles1266;	\\\\\\\121	212	124\121	212	121	244;\12	121	212	121	244\\\\\\\\\\\\\\\\y;	y	n	|displaystyle	\omega	Y_{n}|}	(e.g.:	124;	y	n	|	10textstylefrac	Y;|})	“Untable”	(ReÂÂ¡;	(Â¡\\\\\\\\\\126;;â1⁄2¡;Â¡;;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\)	After	printing	a	line	for	each	pole	or	zero,	add	the	lines	together	to	get	the	final
phase	graph;	that	is,	the	phase	graph	final	is	the	overlay	of	each	graph	of	the	previous	phase.	Example	To	create	a	straight	line	graph	for	a	slow-pitch	first-order	filter	(one	pole),	consider	the	transfer	function	in	terms	of	angular	frequency:	H	l	p	(j	Ã;Â;}	1	\Ã	\\\à		\2077;;;\Ó1⁄2;\\20	777;	\\\\\\\\\\\\\207	777	777	777	777	777	777;;;	\\\\\\\\\\\\\)	above,	and	the	construction	of	the	straight	approximation	is	discussed	later.	The	graphical	magnitude	The	magnitude	(in	decibels)	of	the	above	transfer	function,	(normalized	and	converted	to	angular	frequency	form),	given	by
the	decibel	gain	expression	A	v	d	Bdisplaystyle	A_matrm	{vB}}}}}}:	A	v	d	B	=	20ã	log	ã	1⁄2;Â¡;;;;;	1;H	Hp	(20	777j;;;;]	|;\1	212	126;139;Â	Â	Â	Â	Ôμ;;12	124;;;;;;;;;;\\\\\\\\1	212	121	212	121	212	121	212	121	212	121	212	121	212	121	212	121	212	121	212	666	666	666	666	666	666	666	666	666	666	666	666	666;;;;66;	10	â	log	â	¢	(1)	(\begin{aligned}A_{\mathrm	{vdB}	}&=20\cdot	\log	|H_{\mathrm	{lp}	}	(\mathrm	{j}	\omega)	|\\\\\\\\\\\cdot	\log	{\frac	{1}{\left	1+\mathrm	{j}	{\frac	{\omega	}{\omega	_{\mathrm	{c}}}}\right|}\\\\&=-20\cdot	\log	\left|1+\mathrm
{j}	{\frac	{\omega	}{\omega	}{\omega	}hrm	{c}	}}}}}}}}}}}}}}}}}}}}}}}}}}}}\&=-10\cdot	\log	\left	(1+{\frac	{\omega	^{2}}}{\omega	_{\mathrm	{c}	}^{2}}}\right)	\end{aligned}}}}}}}}}}}}}}}}}}}}	Then	plot	the	input	frequency	ÃÂ¢	{\displaystyle	\omega	}	on	a	logarithmic	scale,	can	be	approximated	The	first	line	for	angular	frequencies	below	Ã¢	c	{\displaystyle	\omega	_{\mathrm	{c}	}}}	is	a	horizontal	line	at	0	dB	because	at	low	frequencies	it	is	a	{\displaystyle	{\ome	\over	{\omega	_{\mathrm	{c}	}}}	The	term	is	small	and	can	be	neglected,
making	the	gain	equation	in	decibels	above	zero.	The	second	line	for	angular	frequencies	above	ÃÂ¢	c	{\displaystyle	\omega	_{\mathrm	{c}	}}}	is	a	line	with	a	slope	of	Â”20Â”	dB	per	de	since	high	frequencies	are	dominated	by	the	term	ÃÂ¤¤	c	{\omega	\over	{\omega	_{\mathrm	{c}	}}}}}	and	the	decibel	gain	expression	above	is	simplified	to	20	log	Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â	{\displaystyle	-20\log	{\omega	\over	{\omega	_{\mathrm	{c}}}}	which	is	a	straight	line	with	a	slope	of	20	dB	{\displaystyle	-20\,\mathrm	{dB}	}	per	decade.
These	two	lines	meet	at	the	angular	frequency.	From	the	graph	you	can	see	that	for	frequencies	well	below	the	angular	frequency,	the	circuit	has	an	attenuation	of	0	dB,	corresponding	to	a	gain	of	band	pass	bandwidth,	i.e.	the	width	of	the	filter	output	is	equal	to	the	width	of	the	input.	Frequencies	above	the	angular	frequency	are	attenuated	“the	higher	the	frequency,	the	higher	the	attenuation.	Phase	graph	The	phase	graph	is	obtained	by	plotting	the	phase	angle	of	the	transfer	function	given	by	arg	Ã¢Â¢Â¢Â¡	H	l	p	(j	Ã¢¢¢)	=	tan	Ã¢¢¢¢¢¢Â¢¢Â¢¢Â¢
¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢	{\displaystyle	\arg	H_{\mathrm	{lp}	}	(\mathrm	{j}	)	=	-	tan	^	{-	1}	{omega	{omega	_	{mthrm	{c}}}}}	compared	{c}}}}}	against	Ã¯	â	€	{displaystyle	omega},	where	Ã¯	Â	€	{DisplayStyle	OMEGA}	and	Ã¯	â	€	°	C	{DisplayStyle	OMEGA	_	{MATHRM	{C}}}	is	respectively	the	angular	frequencies	of	entry	and	cut.	For	very	lowest	input	frequencies	of	the	corner,	the	ratio	Ã¯	â	€	Ã¯	â	€	°	C	{DisplayStyle	{omega	{mathrm	{omega	_	{mathrm	{c}}}}}}}}	}}}	It's	small	and	therefore	the	phase	angle	is	close
to	zero.	Because	the	report	increases	the	absolute	value	of	the	phase	increases	and	becomes	Ã	¢	'445	degrees	when	Ã¯	â	€	=	Ã¯	â	€	°	C	{DisplayStyle	Omega	=	omega	_	{mathrm	{C}}}.	Since	the	ratio	increases	for	the	much	larger	input	frequencies	of	the	corner	frequency,	the	phase	angle	approaches	asymptotically	Ã	¢	'90	degrees.	The	frequency	scale	for	the	phase	texture	is	logarithmic.	Plot	normalized	the	horizontal	frequency	axis,	both	in	the	graphs	of	size	and	phase,	can	be	replaced	by	the	normalized	frequency	radius	(nondimensional)	Ã¯	â	€	Ã¯	â	€	°	C
{DisplayStyle	{OMEGA	OVER	{	omega	_	{omega	_	{mathrm	{c}}}}}.	In	this	case	it	is	said	that	the	plot	is	normalized	and	the	frequency	units	are	no	longer	used	as	all	the	input	frequencies	are	now	expressed	as	multiple	of	the	cutting	frequency	Ã¯	â	€	°	C	{DisplayStyle	omega	_	{Mathrm	{C}}}.	An	example	with	zero	figures	and	pole	2-5	further	illustrate	the	construction	of	bode	graphics.	This	example	with	a	pole	and	a	zero	shows	how	to	use	the	overlap.	To	start,	the	components	are	presented	separately.	Figure	2	shows	the	graph	of	the	magnitude	bode	for
a	zero	and	a	low-pass	pole	and	compare	the	two	with	straight	bode	line	textures.	Straight	line	graphs	are	horizontal	up	to	the	position	of	the	polo	(zero)	and	then	fall	(ascent)	to	20	dB	/	decade.	The	second	figure	3	does	the	same	for	the	phase.	The	phase	graphs	are	horizontal	up	to	a	frequency	factor	of	ten	below	the	polar	position	(zero)	and	Falling	(ascent)	to	45	Â	/	decade	until	the	frequency	lasts	ten	times	higher	than	the	pole	position	(zero).	The	plots	are	again	horizontal	at	higher	frequencies	in	a	last	change	of	total	phase	of	Figure	4	and	Figure	5	show	how
a	polar	and	zero	graph	is	superimposed	(simple	addition).	Bode's	in-line	graphics	are	compared	to	the	exact	graphics.	The	zero	has	been	moved	to	a	higher	frequency	of	the	pole	to	make	a	more	interesting	example.	Note	in	Figure	4	that	the	fall	of	20th	dB/decade	of	the	pole	is	stopped	by	the	increase	of	20th	dB/decade	of	zero,	resulting	in	a	graph	of	horizontal	magnitude	for	frequencies	above	zero.	Note	in	Figure	5	in	the	phase	diagram	that	the	approximation	of	the	straight	line	is	rather	approximate	in	the	region	where	both	poles	and	zero	influence	the	phase.
Note	also	in	Figure	5	that	the	interval	of	frequencies	in	which	phase	changes	in	the	graph	of	the	straight	l	in	e	are	limited	to	frequencies	one	factor	ten	above	and	below	the	pole	position	(zero).	Where	the	pole	phase	and	zero	are	both	present,	the	graph	of	the	straight	phases	is	horizontal	because	©	The	fall	of	45/10th	pole	is	stopped	by	the	overlapping	increase	of	45/10th	of	zero	in	the	limited	range	of	frequencies	in	which	both	actively	contribute	to	the	phase.	Example	with	polo	and	zero	Figure	2:	Graph	of	hole	magnitude	for	zero	pole	and	low	pole;	The
curves	called	"Bodea"	are	the	linear	graphs	Figure	3:	Graph	of	the	hole	magnitude	for	the	zero	pole	and	the	low	pole;	The	curves	called	"Bode"	are	the	linear	graphs	Figure	4:	Graph	of	the	hole	magnitude	for	the	polo-zero	combination;	the	position	of	the	zero	hole	is	ten	times	higher	than	that	shown	in	Figures	2	and	3;	The	curves	called	"Bode"	are	the	linear	graphs	of	Bode	Figure	5:	Bode	linear	graphs	for	the	polo-zero	combination;	the	zero	position	is	ten	times	higher	than	that	of	Figures	2	and	3;	The	curves	called	Bode	are	the	linear	graphs	of	Bode	Gain
Margin	and	Phase	Margin	See	also:	Mass	diagrams	are	used	to	evaluate	the	Negative	feedback	amplifiers	finding	the	gain	and	phase	margins	of	an	amplifier.	The	concept	of	gain	and	phase	margin	is	based	on	the	expression	of	earning	for	a	negative	feedback	amplifier	given	by	to	F	B	=	A	or	L	l	+AO	L,	disastyle	A	u	matharm	{FB}\frac	{A\matharm	{OL}}}{1+1\beta	A\matharm{OL}}\\\\\\\\\\\\\\matharm{OL}}}	disastyle	A	u	matharm	{FB}\frac	{A\matharm	{OL};;;;;;;;;;;;\\\\\\\\\\\\\\\\	The	gain	AOL	is	a	complex	function	of	frequency,	both	of	size	and	phase.[Note	1]
The	examination	of	this	report	shows	the	possibility	of	an	infinite	gain	(interpreted	as	instability)	if	the	product	is	AOL=	226;	Aah!	(That	is,	the	size	of	oil;	AOL	is	unity	and	its	phase	is	the	so-called	Barkhausen	stability	criterion).	Bode's	plots	are	used	to	determine	how	close	an	amplifier	comes	to	fulfilling	this	condition.	The	key	to	this	determination	is	two	frequencies.	The	first,	labeled	here	as	f180,	is	the	frequency	at	which	the	open	loop	gain	signal	is	visible.	The	second,	indicated	here	for	dB,	is	the	frequency	at	which	the	size	of	the	product	is	AOL	1244;
1244;	=	1	(in	dB,	magnity	1	is	0	dB).	This	is,	the	frequency	f180	is	determined	by	the	condition:	206;	A	O	L	(),	f	180	\2266;	1366?	East146666;	146666;\	14666666;\	121212666666;\\	1212121212121212121266;;;;;;;;;;\\	12121212121212121212121248;;;\\	121212121212right)==-1212124;;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\1818181818\\\\\	121212121212121212121212121212right);;\\\\\\\\\\\\\\\\\\\\\\\\12121212121212121212121212121212121212121212121212121212121212;\\\\	12124;;;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	The	phase	diagram	of	individual	Bode
frequency	in	which	the	phase	of	individual	Bode	instability	is	the	margin	of	gain.	The	phase	diagram	of	Bode	i	frequency	is	the	margin	of	gain.	The	phase	diagram	of	Bode	i	individual	frequency	in	which	the	observation	phase	is	the	frequency	in	which	the	observation	point	phase	is	the	frequency	of	the	individual	Bode	graph	frequency	in	which	the	observation	phase	is	the	frequency	in	which	the	part	of	which	the	observation	phase	is	Observation	The	frequency	of	AOL_;	180	226;ÂÖºÃÂ°,	the	instability	condition	cannot	be	satisfied	at	any	frequency	(because	its
magnitude	is	going	to	be
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