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DR rectifiers

➢ DR rectifiers 

The input voltage is obtained from the secondary winding of a transformer

VI =
230 2

23
 = 14.1V

Shape of vI?

VI =
VS
n

 , n−transformer ratio
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DR rectifiers

➢ Half-wave DR rectifier

VI =
230 2

23
 = 14.1V
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➢ Full-wave DR rectifier – diode bridge

DR rectifiers

VI=
230 2

23
= 14.1V

23:1
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➢ Full-wave DR rectifier – diode bridge

➢ positive half,  vI >1.4 V

D1, D3 – (on) 

D2, D4 – (off)

➢ negative half,  vI <-1.4 V

D1, D3 – (off) 

D2, D4 – (on)

23:1

DR rectifiers

VI=
230 2

23
= 14.1V
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➢ Full-wave DR rectifier – diode bridge

DR rectifiers

waveforms
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➢ Full-wave DR rectifier – center-tapped transformer

DR rectifiers
C4 – DR rectifiers. DRC rectifiers. LEDs. 
Photodiodes.
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Example

vI

vI(t) = VI sin ω t

For the circuit in the figure, RL= 50 Ω. Assume VI = 5 V.

a) Plot vI(t), vO(t) and iO(t). 
b) Compute the values of the maximum reverse voltage vDR across each 

diode and the maximum forward current through each diode. 
c) Repeat a) and b) assuming  

DR rectifiers

VI = 100 V.
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DRC rectifiers (power supply filtering)

➢ Half-wave DRC rectifier w/ capacitive filter 
(loaded positive peak detector)

• vI  is the voltage in the secondary winding of 
a step-down line transformer

• How can the output voltage (on a load 
resistor) be almost dc?
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DRC rectifiers (power supply filtering)

➢ Half-wave DRC rectifier w/ capacitive filter 
(loaded positive peak detector)
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DRC rectifiers (power supply filtering)

➢ Half-wave DRC rectifier w/ capacitive filter 
(loaded positive peak detector)

Between two successive voltage peaks, D – (off) and discharges through R

If  RC >>T  =>  the capacitor discharge during td  can be approximated with a linear variation of the  output 
voltage (across the capacitor) 

vc t =  e- 
t
τ ∙ VC 0  +   1 - e- 

t
τ ∙ VC (ꚙ)   

  VC  0  =  VOmax  
VC ꚙ  =  0 V 

 

∆vO≅ 
 VImax -  0.7

R ∙ C ∙ f
  

Output voltage ripple (variation)
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DRC rectifiers (power supply filtering)

➢ Full-wave DRC rectifier w/ capacitive filter 

Output voltage ripple (variation)

vI
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DRC rectifiers (power supply filtering)

Example

V7.10ˆ =IV f=50Hz = 100LR V5.1v C = ?

Solution: electrolytic capacitor, C =1500 µF/25 V

▪ What is the actual value of the output ripple?

▪ What should be a new value of C, to reduce the output ripple to half of the initial value?

▪ Solve again, assuming full-wave rectification.

V5.1
ˆ

=
fRC

V
v O

μF1333
100505.1

10

5.1

ˆ
=


=

VfR

V
C O μF1333C

10VV7.0ˆˆ =−= IO VV
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LEDs and photodiodes

➢ LED – light emitting diode

A

K

vD

iD

▪ behavior similar to conventional diodes

▪ VLED, on = 1.5 V…3 V (forward voltage drop)

▪ in forward bias, the LED lights up:  

▪ red, yellow, green, blue, white  

▪ IR – remote control

▪  emits radiation in the visible, infrared, or laser  range

▪  typical current:  5 mA to 20 mA

▪  power LED:  3.5 V @ 500 mA

100
ILED = ?
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LEDs and photodiodes

➢ LED – excerpt from datasheet
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LEDs and photodiodes

➢ LED strips

Single Color LED Strip

RGB LED Strip

180 180390
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LEDs and photodiodes

➢ Photodiodes

▪ photosensitive pn-junction

▪ transforms light into electrical signal (current)

▪ used in reverse bias
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LEDs and photodiodes

➢ Photodiodes - excerpt from datasheet
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Summary
Only now we can safely say diodes are not a secret 
anymore, after studying:

➢ DR rectifiers – half-wave and full-wave
➢ DRC rectifiers (power supply filtering)
➢ LEDs and photodiodes

Next week: Zener diodes. Operational amplifiers. 
 

C4 – DR rectifiers. DRC rectifiers. LEDs. 
Photodiodes.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

