


Unit	2-	Applica-on	of	Diodes	



Contents 
Ø Design	of	Rec-fier	Circuits.	

Ø Half	Wave	Rec-fica-on	
Ø Full	Wave	Rec-fier	
Ø Filter	
Ø Ripple	Voltage	and	Diode	Current	

Ø Clippers.	
Ø Clampers.	
Ø Voltage	Doubler	Circuit.	
Ø Zener	Diode	Circuits	
Ø Zener	Diode	as	Voltage	Regulator	
Ø Photodiode	Circuit	
Ø LED	Circuit	



Rec-fiers	



Block	diagram	of	Power	Supply	



Rec-fier	
•  A	circuit	that	converts	ac	voltage	of	main	supply	
into	pulsa-ng	dc	voltage	using	one	or	more	pn	
junc-on	diodes.	

•  Half	Wave	Rec-fier	
•  Full	Wave	Rec-fier	

•  Center	Tap	Rec-fier	
•  Bridge	Rec-fier	



Half	Wave	Rec-fier	
Circuit	Diagram	



Opera-on	of	Half	Wave	Rec-fier	



Waveform	of	Half	Wave	Rec-fier	



Average	DC	load	Current	(IDC	)	



Average	DC	voltage	(Edc)	



RMS	Load	Current	(Irms)	

RMS	Load	Voltage	(Erms)	



DC	Power	Delivered	to	the	load	



AC	input	power	from	transformer	
secondary	



How	effec-vely	a	rec-fier	converts		
ac	into	dc:	

•  Rec-fier	Efficiency	(η)	

	
	
•  Ripple	Factor	(r)	



Rec-fier	Efficiency	(η)	
Tells	us	the	percentage	of	total	input	ac	power	
that	is	converted	into	useful	dc	output	power.		

η		=	40.6	%	

Under	best	condi-ons	(no	diode	loss)	only	40.6%	of	the	
ac	input	power	is	converted	into	dc	power.		

The	rest	remains	as	the	ac	power	in	the	load	



Ripple	Factor	
Measure	of	purity	of	the	dc	output	of	a	rec-fier	

Defined	as	the	ra-o	of	ac	component	of	the	output	
wave	to	the	dc	component	in	the	wave	



Ripple	Factor	

This	indicates	that	the	ripple	content	in	the	output	are	1.211	-mes	the	dc	component.	

i.e.	121.1	%	of	dc	component.	

The	ripple	factor	is	very	high.	

Therefore	a	half	wave	rec-fier	is	a	poor	converter	of	ac	to	dc.	

The	ripple	factor	is	minimized	using	filter	circuits	along	with	the	rec-fier.	



Peak	Inverse	Voltage	(PIV)	

PIV	=	Em	

Diode	must	be	selected	based	on	the	PIV	ra-ng		and	
the	circuit	specifica-on.	



Disadvantage	of	HWR	

• The	ripple	factor	of	half	wave	rec-fier	is	1.21,	
which	is	quite	high.	
• The	output	contains	lot	of	ripples		
• The	maximum	theore-cal	efficiency	is	40%.		
• The	prac-cal	value	will	be	quite	less	than	this.	
• This	indicates	that	HWR	is	quite	inefficient.	



Center	Tap	Rec-fier	

Half	WaveRec-fier	



Working	of	Center	Tap	Rec-fier	
Current	Flow	during	the	posi-ve	half	of	the	input	cycle	

Current	Flow	during	the	nega-ve	half	of	the	input	cycle	



Waveforms	



Average	DC	current	

Average	(DC)	Voltage	



RMS	Load	Current	(Irms)	

RMS	Load	Voltage	



DC	Output	Power	

AC	input	power	(Pac)	



Rec-fier	Efficiency	(η)	



Ripple	Factor	

This	indicates	that	the	ripple	contents	in	the	output	are	48%	
of	the	dc	 	component	 	which	is	much	less	than	that	for	the	
half	wave	rec-fier.	



Peak	Inverse	Voltage	



Advantages	of	Full	Wave	Rec-fier	

•  Efficiency	is	higher.	
•  The	large	dc	power	output	
•  The	ripple	factor	is	less	

Disadvantages	of	Full	Wave	Rec-fier	

•  PIV	ra-ng	of	diode	is	higher.	
•  Higher	PIV	diodes	are	larger	in	size	and	
costlier.	

•  The	cost	of	center	tap	transformer	is	high.	



Bridge	Rec-fier	



Working	of	Bridge	Rec-fier	



Waveforms	of	Bridge	Rec-fier	



Parameters	:	



Advantages	of	Bridge	Rec-fier	

•  It	does	not	need	center	tap	transformer	secondary.		
•  The	 transformer	 secondary	 voltage	 of	 CT	 rec-fier	 is	
2Vm,	 where	 as	 in	 Bridge	 the	 transformer	 secondary	
must	 have	 a	 peak	 voltage	 of	 Vm.	 That	 is	 the	
transformer	 secondary	 of	 CT	 rec-fier	 must	 have	
double	 the	 number	 of	 turns.	 Such	 transformers	 are	
costlier.		

•  If	 stepping	 up	 or	 stepping	 down	 of	 voltage	 is	 not	
needed,	we	may	even	do	away	without	transformer.	

•  Each	 diode	 in	 center	 tap	 has	 a	 PIV	 ra-ng	 of	 2Vm,	
whereas	diodes	in	bridge	rec-fier	needs	a	PIV	ra-ng	of	
Vm.	Hence	the	diodes	for	use	in	center	tap	rec-fier	are	
costlier	than	meant	for	bridge	rec-fier.	



Disadvantages	of	Bridge	Rec-fier	

•  It	 requires	 four	diodes,	 two	of	which	conduct	
in	 alternate	 half	 cycles.	 This	 creates	 a	 total	
voltage	drop	of	1.4V	(if	Si	diodes	are	used).	

•  Therefore	 this	 creates	 a	 problem	 if	 low	 dc	
voltage	is	required.	

•  The	 secondary	 voltage	 is	 low	 and	 two	 diode	
voltage	drop	of	1.4V	becomes	significant.	


