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INTRODUCTION (Define)

¢ Full Wave Rectifier: Producing Pulsating DC
Voltage

¢ Converts AC to pulsating DC using both half-cycles

** Key topic in power electronics and AC-DC

conversion
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*Converts entire AC waveform into

pulsating DC

s Utilizes both positive and negative

half-cycles of input

¢+ Output is unidirectional but pulsating

(not steady DC)
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Types of Full Wave Rectifiers

“*Center-Tapped (uses 2 diodes +

center-tapped transformer)

“*Bridge Rectifier (uses 4 diodes, no

center tap needed)

“*Bridge type is more common and cost-

effective

Cl.l rrent t!‘l roug hI RL
/ I | I
/\/\'M

out

|
|Vo|tagq acrosq RL |
| | | |

|

YRV

5/Ms.DHANALAKSHMI.M 4/14



Center-Tapped Circuit Operation

“».Positive half-cycle: One diode conducts, other | »
— b

reverse-biased |

“*Negative half-cycle: Roles reverse, current flows [\j gl
\f
IN

same direction

“*Requires center-tapped transformer for splitting

phases
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Bridge Rectifier Circuit

¢ Input: Sinusoidal AC (alternates +ve and -ve) |
AC
“*Output: Pulsating DC (full humps, twice the power@ 4
supply
frequency) | [motor)

/

“*No negative portion in output
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Advantages Over Half-Wave

**Higher average DC output (0.637 x Vm vs

0.318 x Vm)

< Lower ripple, better efficiency (81.2% AC Input

40.6%) &

< Smoother output, higher power delivery e Mutnot
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Core Concept & Types

* Converts complete AC sine wave into pulsating DC

* Uses BOTH positive and negative half-cycles (100% utilization)
* Two main types: Center-Tapped & Bridge Rectifier

* Bridge type needs NO center-tapped transformer

* Output frequency = 2 % input frequency (e.g., 50 Hz — 100 Hz ripple)

* Foundation of every mobile charger and SMPS.
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Bridge Rectifier - Circuit & Working

“*4 diodes arranged in diamond/bridge shape

¢ Positive half-cycle - D1 & D2 conduct, D3 & D4 reverse '

biased

“*Negative half-cycle - D3 & D4 conduct, D1 & D2 reverse v,

biased

“*Load current always flows in SAME direction

“*Peak output voltage =Vm - 1.4 V (two diode drops) B B

“*Most popular because it's cheap, reliable & efficient

5/Ms.DHANALAKSHMI.M 10/14



Waveforms & Performance Advantages

 input: Pure sine wave (£Vm)

;/"‘i\\ Pl
U rlf "... Ff 'l.1I
 Output: Full-wave rectified (0 to Vm, 100 Hz humps) (.
H‘k,__,x’; | | 1"‘\,,/"’ U
* Average DC value = 0.637 x Vm (twice that of half-wave) W B TR T R
* Ripple factor = 48% (much better than 121% of half-wave) NWN

* Efficiency = 81.2% (double the half-wave 40.6%)
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SUMMARY
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