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Silicon	Controlled	Rec0fier	
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SCR	

	

		

	 	 	Symbol	of		

	 		Silicon	Controlled	Rec0fier	
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Device	Opera0on	

	

	

	

Simplified	model	of	a	

thyristor	



Working	

•  Forward	Blocking	State	(OFF	state)	
		SCR	is	Forward	Biased,	i.e.	anode	is	posi0ve	w.r.t	cathode	VAK	<	VBO	

	

•  Forward	Conduc0on	State	(ON	state)	
		SCR	is	Forward	Biased,	i.e.	anode	is	posi0ve	w.r.t	cathode	VAK	>	VBO	
	

	

•  Reverse	Blocking	State	(OFF	state)	
SCR	is	reverse	biased,	cathode	is	Posi0ve	w.r.t	anode	
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								V-I	Characteris0cs	



Effect	of	Gate	Signal	

•  Thyristor	turns	on	before	VBO.		

	

•  The	forward	voltage	VAK	at	which	the	thyristor	turns	ON	
depends	on	the	gate	current	magnitude.	

	

•  Higher	the	gate	current	,	lower	is	the	forward	breakover	
voltage	VBO	.	
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Effects	of	gate	current	



Latching	Current	

	

•  Latching	current	is	the	minimum	anode	

current	that	must	flow	through	the	SCR	in	

order	to	latch	it	into	ON	state.	

•  Once	Ia	>	Ilatch	the	SCR	does	not	turn	OFF	even	
if	the	gate	signal	is	removed.		



Holding	Current	

•  Holding	current	Ih		is	the	minimum	anode	

current	that	must	flow	through	the	SCR	in	

order	to	‘hold’	it	in	ON	state.	

•  Once	SCR	is	on,	it	will	go	into	OFF	state	only	if	
the	anode	current	falls	below	the	minimum	

level	called	the	HOLDING	CURRENT	(Ih)					
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Two	Transistor	Model	of	SCR	
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The general transistor equations are,
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Deriva0on	of	anode	current	equa0on		



Applying	the	Eqns	to	the	Transistor	

analogy	

			We	have	the	following	rela0ons	for	

T1	and	T2	
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			Since	IB1		=	Ic2	

	

	

			Equa0ng	eqn	A	and	B	we	get		

			From	Fig	it	is	seen	that		

												IK		=	Ia	+	Ig		sub,	in	eqn	C		



		Assuming	the	leakage	currents	of	T1	and	T2	

are	negligible	



Significance	of	the	anode	current	eqn.	

•  Turn	ON	condi0on	of	SCR	

				(Regenera0ve	ac0on)	

n  As	long	as	(α1	+	α2	)	<	1	,	that	is	the	current	gains	of	both	

the	transistors	are	small	,	anode	current	remains	quite	

low	(μA)	and	SCR	is	in	BLOCKING	STATE		

n  When	(α1	+	α2	)	≥	1	,	REGENERATIVE	ACTION	begins	and	

device	goes	from	OFF	to	ON	state.	



•  This	turn	on	condi0on	of	SCR		
	i.e.	

	can	be	sa0sfied	by	the	following	ways	

1.  By	raising	temperature	(Thermal	triggering)	

2.  By	applying	high	voltage	(forward	voltage	
triggering)	

3.  By	increasing	the	gate	current		



The	Controlled	Rec0fier	

	
•The	controlled	rec0fier	is	the	converter	that	

changes	the	constant	ac	input	to	variable	dc	

output.	

	

•The	ac	input	may	be	a	single	or	three-phase	

supply	

	

•Some	rec0fiers	are	based	on	semi	controlled	

switching	devices	(mainly	SCRs)	others	are	based	

on	fully	controlled	switching	devices	



Controlled	Rec0fier	Applica0ons	

	

				Using	controlled	rec0fiers	is	the	basic	way	to	

obtain	variable	voltage	dc	supply,	which	has	

many	prac0cal	applica0ons,	such	as:	

			•To	supply	variable	speed	dc	motors		

			•For	high	voltage	DC	transmission	systems	

•Bafery	chargers		

			•Other	applica0ons	require	controlled	current:	

e.g.	electric	arc	welding	



Single	Phase	Full	Wave	Controlled	Rec0fier	

1.  Uncontrolled	Rec0fier:	uses	only	diodes	and	the	dc	output	is	

fixed	in	amplitude	by	the	amplitude	of	the	AC	supply.	

		

2.			Fully	Controlled	Rec0fiers:	There	use	thyristors	as	rec0fying	

elements	and	the	dc	output	voltage	is	a	func0on	of	

•  The	amplitude	of	the	AC	voltage	applied	

•  Output	Voltage	can	be	adjusted	depending	on	yhe	

point	of	the	AC	input	voltage	at	which	the	thyristor	is	

triggered	(α)		
	

Rec0fica0on:	is	a	process	of	conver0ng	AC	to	DC	.	

3.			Half	Controlled	Rec0fiers:	There	use	thyristors		and	diodes	

as	rec0fying	elements	and	allow	a	more	limited	control	

over	the	dc	o/p	voltage	level.	



Single	Phase		

Half	Wave	Controlled	Rec0fier	

Half	Wave	Controlled	Rec0fier	with	Resis0ve	Load	





Voltage	and	Current	Rela0ons	





Equa0ons	to	be	remembered	



Single	Phase	

	Full	Wave	Controlled	Rec0fier	

There	are	two	basic	configura0ons	of	full	wave	

controlled	rec0fiers.	

(1) Midpoint	Converters		

(2) Bridge	Converters	



Full	Wave	Midpoint	Converter	

	(M-2	Converter)	



Waveforms	



Mathema0cal	Analysis	



Fully	Controlled	Bridge	Rec0fier	with	

Resis0ve	Load	


