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The document discusses rectifier and clipper circuits. It describes how rectifier circuits use components like transformers, rectifiers, and filters to convert AC to DC. Specifically, it examines half-wave and full-wave rectifiers, comparing their efficiencies and discussing advantages of the full-wave bridge rectifier. It also defines the ripple factor measure of a rectifier's effectiveness. Finally, it explains how clipper circuits employ diodes to remove portions of an input signal above or below set limits, giving examples of different clipper circuit configurations.Read less

Read more
Engineering




Report
Share








Report
Share



1 of 12Download NowDownload to read offline

































Recommended
Rectifier and Filter circuits (chapter14)
Rectifier and Filter circuits (chapter14)DHARUN MUGHILAN 


Electrical Switches over Mechanical Switches.docx
Electrical Switches over Mechanical Switches.docxDrMKSehrawat 


Presentation on half and full wave ractifier.ppt
Presentation on half and full wave ractifier.pptKawsar Ahmed 


Basic electronics,l ecture 2
Basic electronics,l ecture 2Muhammad Ibrahim 


ELECTRONICS DEVICES AND CIRCUITS
ELECTRONICS DEVICES AND CIRCUITSInnovative Electronics Ideas 


task_2.pptx
task_2.pptxAshishYadav31198 


Halfwave and full wave rectificaton 
Halfwave and full wave rectificaton University of Karachi 


Converters
Convertersmohammedkhusro2 










Similar to Lec-3.pdf
Full wave rectifier (Si Diode)
Full wave rectifier (Si Diode)SyedFahimShahriar 


Full Wave Rectifier(SI diode)
Full Wave Rectifier(SI diode)SyedFahim20 


ELL PROJECT.pdf
ELL PROJECT.pdfSuiaj 


Prashant k11922
Prashant k11922Shivam Kumar 










Similar to Lec-3.pdf
Rectifiers BY TALHA MIRZA
Rectifiers BY TALHA MIRZATalha Mirza 


Half wave Rectifier & Full wave Rectifier with their descriptions.
Half wave Rectifier & Full wave Rectifier with their descriptions.Deepanjana Paul 


Half-wave and Full-wave rectifiers (1).pdf
Half-wave and Full-wave rectifiers (1).pdfAdityaPal553015 


Three Phase Bridge Rectifier
Three Phase Bridge Rectifierarsalan raza 










Similar to Lec-3.pdf
Diode Applications & Transistor Basics
Diode Applications & Transistor BasicsA B Shinde 


RECTIFIER.pptx
RECTIFIER.pptxThanver1 


Basic of Diode Rectifiers
Basic of Diode Rectifiersssuser4b487e1 


POWER SUPPLY(Ashu).pptx
POWER SUPPLY(Ashu).pptxAshu Chaudhary 










Similar to Lec-3.pdf
Full wave rectifier.pptx
Full wave rectifier.pptxAbidKhanNishat1 


Power electronics   Uncontrolled Rectifiers - Diode Rectifiers
Power electronics   Uncontrolled Rectifiers - Diode RectifiersBurdwan University 


Rectifiers
RectifiersUnsa Shakir 


Diodes and Its Application
Diodes and Its ApplicationJess Rangcasajo 










More Related Content
Similar to Lec-3.pdf
Full wave rectifier (Si Diode)
Full wave rectifier (Si Diode)SyedFahimShahriar 



Full Wave Rectifier(SI diode)
Full Wave Rectifier(SI diode)SyedFahim20 



ELL PROJECT.pdf
ELL PROJECT.pdfSuiaj 



Prashant k11922
Prashant k11922Shivam Kumar 



Rectifiers BY TALHA MIRZA
Rectifiers BY TALHA MIRZATalha Mirza 



Half wave Rectifier & Full wave Rectifier with their descriptions.
Half wave Rectifier & Full wave Rectifier with their descriptions.Deepanjana Paul 



Half-wave and Full-wave rectifiers (1).pdf
Half-wave and Full-wave rectifiers (1).pdfAdityaPal553015 



Three Phase Bridge Rectifier
Three Phase Bridge Rectifierarsalan raza 



Diode Applications & Transistor Basics
Diode Applications & Transistor BasicsA B Shinde 



RECTIFIER.pptx
RECTIFIER.pptxThanver1 



Basic of Diode Rectifiers
Basic of Diode Rectifiersssuser4b487e1 



POWER SUPPLY(Ashu).pptx
POWER SUPPLY(Ashu).pptxAshu Chaudhary 



Full wave rectifier.pptx
Full wave rectifier.pptxAbidKhanNishat1 



Power electronics   Uncontrolled Rectifiers - Diode Rectifiers
Power electronics   Uncontrolled Rectifiers - Diode RectifiersBurdwan University 



Rectifiers
RectifiersUnsa Shakir 



Diodes and Its Application
Diodes and Its ApplicationJess Rangcasajo 



Half wave rectifier
Half wave rectifierarchitsingh69 



FWR
FWRParas Trivedi 



Unit-III Electronics.pdf
Unit-III Electronics.pdfSachinNaagar4 



Chapter 1.
Chapter 1.Neelesh Biradar 





Similar to Lec-3.pdf (20)
Full wave rectifier (Si Diode)
Full wave rectifier (Si Diode) 


Full Wave Rectifier(SI diode)
Full Wave Rectifier(SI diode) 


ELL PROJECT.pdf
ELL PROJECT.pdf 


Prashant k11922
Prashant k11922 


Rectifiers BY TALHA MIRZA
Rectifiers BY TALHA MIRZA 


Half wave Rectifier & Full wave Rectifier with their descriptions.
Half wave Rectifier & Full wave Rectifier with their descriptions. 


Half-wave and Full-wave rectifiers (1).pdf
Half-wave and Full-wave rectifiers (1).pdf 


Three Phase Bridge Rectifier
Three Phase Bridge Rectifier 


Diode Applications & Transistor Basics
Diode Applications & Transistor Basics 


RECTIFIER.pptx
RECTIFIER.pptx 


Basic of Diode Rectifiers
Basic of Diode Rectifiers 


POWER SUPPLY(Ashu).pptx
POWER SUPPLY(Ashu).pptx 


Full wave rectifier.pptx
Full wave rectifier.pptx 


Power electronics   Uncontrolled Rectifiers - Diode Rectifiers
Power electronics   Uncontrolled Rectifiers - Diode Rectifiers 


Rectifiers
Rectifiers 


Diodes and Its Application
Diodes and Its Application 


Half wave rectifier
Half wave rectifier 


FWR
FWR 


Unit-III Electronics.pdf
Unit-III Electronics.pdf 


Chapter 1.
Chapter 1. 






More from Gollapalli Sreenivasulu
Fundamentals Of Computer Organization And Architecture.pdf
Fundamentals Of Computer Organization And Architecture.pdfGollapalli Sreenivasulu 



(eBook - CRC Press) - Electrical Energy Systems (2000).pdf
(eBook - CRC Press) - Electrical Energy Systems (2000).pdfGollapalli Sreenivasulu 



Kluwer.Academic.Publishers.HVDC.and.FACTS.Controllers.Applications.of.Static....
Kluwer.Academic.Publishers.HVDC.and.FACTS.Controllers.Applications.of.Static....Gollapalli Sreenivasulu 



Crc - Electrical Power Systems.pdf
Crc - Electrical Power Systems.pdfGollapalli Sreenivasulu 



Electrical Power Systems Design and Analysis - The Transmission Subsystem - M...
Electrical Power Systems Design and Analysis - The Transmission Subsystem - M...Gollapalli Sreenivasulu 



reference book.pdf
reference book.pdfGollapalli Sreenivasulu 



transmission and distribution.pdf
transmission and distribution.pdfGollapalli Sreenivasulu 



sectors of electricity use.pdf
sectors of electricity use.pdfGollapalli Sreenivasulu 



InTech-Integration_of_hybrid_distributed_generation_units_in_power_grid.pdf
InTech-Integration_of_hybrid_distributed_generation_units_in_power_grid.pdfGollapalli Sreenivasulu 



High_Voltage_Engineering_2E.pdf
High_Voltage_Engineering_2E.pdfGollapalli Sreenivasulu 



power systems.pdf
power systems.pdfGollapalli Sreenivasulu 



Electrical Engineering - Power System Analysis Short-Circuit Load Flow and Ha...
Electrical Engineering - Power System Analysis Short-Circuit Load Flow and Ha...Gollapalli Sreenivasulu 



Electric Power Systems(Schaum).pdf
Electric Power Systems(Schaum).pdfGollapalli Sreenivasulu 



Grigsby, L. - Power Systems (CRC Press, 2007).pdf
Grigsby, L. - Power Systems (CRC Press, 2007).pdfGollapalli Sreenivasulu 



Guide_to_Electric_Power_Generation.pdf
Guide_to_Electric_Power_Generation.pdfGollapalli Sreenivasulu 



Electric Power Systems - Analysis and Control - F. Saccomanno (Wiley-IEEE, 20...
Electric Power Systems - Analysis and Control - F. Saccomanno (Wiley-IEEE, 20...Gollapalli Sreenivasulu 



control.pdf
control.pdfGollapalli Sreenivasulu 



Mohan N.(2003) Power Electronics and Drives(257s) buono.pdf
Mohan N.(2003) Power Electronics and Drives(257s) buono.pdfGollapalli Sreenivasulu 



Power Electronics Handbook Second Edition Devices Circuits and Applications.pdf
Power Electronics Handbook Second Edition Devices Circuits and Applications.pdfGollapalli Sreenivasulu 



Addison Wesley - Modern Control Systems Analysis and Design Using Matlab, Bis...
Addison Wesley - Modern Control Systems Analysis and Design Using Matlab, Bis...Gollapalli Sreenivasulu 





More from Gollapalli Sreenivasulu (20)
Fundamentals Of Computer Organization And Architecture.pdf
Fundamentals Of Computer Organization And Architecture.pdf 


(eBook - CRC Press) - Electrical Energy Systems (2000).pdf
(eBook - CRC Press) - Electrical Energy Systems (2000).pdf 


Kluwer.Academic.Publishers.HVDC.and.FACTS.Controllers.Applications.of.Static....
Kluwer.Academic.Publishers.HVDC.and.FACTS.Controllers.Applications.of.Static.... 


Crc - Electrical Power Systems.pdf
Crc - Electrical Power Systems.pdf 


Electrical Power Systems Design and Analysis - The Transmission Subsystem - M...
Electrical Power Systems Design and Analysis - The Transmission Subsystem - M... 


reference book.pdf
reference book.pdf 


transmission and distribution.pdf
transmission and distribution.pdf 


sectors of electricity use.pdf
sectors of electricity use.pdf 


InTech-Integration_of_hybrid_distributed_generation_units_in_power_grid.pdf
InTech-Integration_of_hybrid_distributed_generation_units_in_power_grid.pdf 


High_Voltage_Engineering_2E.pdf
High_Voltage_Engineering_2E.pdf 


power systems.pdf
power systems.pdf 


Electrical Engineering - Power System Analysis Short-Circuit Load Flow and Ha...
Electrical Engineering - Power System Analysis Short-Circuit Load Flow and Ha... 


Electric Power Systems(Schaum).pdf
Electric Power Systems(Schaum).pdf 


Grigsby, L. - Power Systems (CRC Press, 2007).pdf
Grigsby, L. - Power Systems (CRC Press, 2007).pdf 


Guide_to_Electric_Power_Generation.pdf
Guide_to_Electric_Power_Generation.pdf 


Electric Power Systems - Analysis and Control - F. Saccomanno (Wiley-IEEE, 20...
Electric Power Systems - Analysis and Control - F. Saccomanno (Wiley-IEEE, 20... 


control.pdf
control.pdf 


Mohan N.(2003) Power Electronics and Drives(257s) buono.pdf
Mohan N.(2003) Power Electronics and Drives(257s) buono.pdf 


Power Electronics Handbook Second Edition Devices Circuits and Applications.pdf
Power Electronics Handbook Second Edition Devices Circuits and Applications.pdf 


Addison Wesley - Modern Control Systems Analysis and Design Using Matlab, Bis...
Addison Wesley - Modern Control Systems Analysis and Design Using Matlab, Bis... 









Recently uploaded
21 Scheme_21EC53_MODULE-5_CCN_Dr. ShivaS
21 Scheme_21EC53_MODULE-5_CCN_Dr. ShivaSDr. Shivashankar  



Integrity Constraints in Database Management System.pptx
Integrity Constraints in Database Management System.pptxPallaviPatil905338 



seminar power point presentation by Getahun Shanko.pptx
seminar power point presentation by Getahun Shanko.pptxGetahunShankoKefeni 



VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPS
VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPSDeepakK547422 



Prop Planning.pptxkekwkekwkekwkekwkekwkekw
Prop Planning.pptxkekwkekwkekwkekwkekwkekw17ogil170 



Complete Process of Materials Management.pptx
Complete Process of Materials Management.pptxashwini101142 



aircraft workshops hangars part1.pdf
aircraft workshops hangars part1.pdfgamalgendy 



About _principal_component_analysis(PCA)
About _principal_component_analysis(PCA)bethellemma4 



OVERVIEW OF OPERATING SYSTEM -Basic concepts of operating system like functio...
OVERVIEW OF OPERATING SYSTEM -Basic concepts of operating system like functio...ApurvaLaddha 



Présentation IIRB 2024 M.Campoverde R.Duval
Présentation IIRB 2024 M.Campoverde R.DuvalInstitut Technique de la Betterave 



MAD Unit 5.pptxxxxxxxxxxxxxxxxxxxxxxxxxx
MAD Unit 5.pptxxxxxxxxxxxxxxxxxxxxxxxxxx34ShreyaChauhan 



CME397 SURFACE ENGINEERING SYLLABUS.docx
CME397 SURFACE ENGINEERING SYLLABUS.docxkarthi keyan 



Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a...
Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a...soginsider 



IT8073 _Information Security _UNIT I Full notes
IT8073 _Information Security _UNIT I Full notesAsst.prof M.Gokilavani 



Application of eddy current in industry and domestic purposes.pptx
Application of eddy current in industry and domestic purposes.pptxsukantatechedu 



Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdf
Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdfIgnacio J. Palma, Arch PhD. 



Chase Commerce Center History Nordberg manufacturing Rexnord Global power com...
Chase Commerce Center History Nordberg manufacturing Rexnord Global power com...drezdzond 



Osst-Alternative-Waste-SystemGroup-5.pptx
Osst-Alternative-Waste-SystemGroup-5.pptxImjusttryingtohelp 



Automobile Sensors and there uses in vehicle
Automobile Sensors and there uses in vehicleDevenderKumar434609 



Drone design for agricultural applications
Drone design for agricultural applicationsturbomachinesproject 





Recently uploaded (20)
21 Scheme_21EC53_MODULE-5_CCN_Dr. ShivaS
21 Scheme_21EC53_MODULE-5_CCN_Dr. ShivaS 


Integrity Constraints in Database Management System.pptx
Integrity Constraints in Database Management System.pptx 


seminar power point presentation by Getahun Shanko.pptx
seminar power point presentation by Getahun Shanko.pptx 


VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPS
VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPS 


Prop Planning.pptxkekwkekwkekwkekwkekwkekw
Prop Planning.pptxkekwkekwkekwkekwkekwkekw 


Complete Process of Materials Management.pptx
Complete Process of Materials Management.pptx 


aircraft workshops hangars part1.pdf
aircraft workshops hangars part1.pdf 


About _principal_component_analysis(PCA)
About _principal_component_analysis(PCA) 


OVERVIEW OF OPERATING SYSTEM -Basic concepts of operating system like functio...
OVERVIEW OF OPERATING SYSTEM -Basic concepts of operating system like functio... 


Présentation IIRB 2024 M.Campoverde R.Duval
Présentation IIRB 2024 M.Campoverde R.Duval 


MAD Unit 5.pptxxxxxxxxxxxxxxxxxxxxxxxxxx
MAD Unit 5.pptxxxxxxxxxxxxxxxxxxxxxxxxxx 


CME397 SURFACE ENGINEERING SYLLABUS.docx
CME397 SURFACE ENGINEERING SYLLABUS.docx 


Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a...
Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a... 


IT8073 _Information Security _UNIT I Full notes
IT8073 _Information Security _UNIT I Full notes 


Application of eddy current in industry and domestic purposes.pptx
Application of eddy current in industry and domestic purposes.pptx 


Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdf
Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdf 


Chase Commerce Center History Nordberg manufacturing Rexnord Global power com...
Chase Commerce Center History Nordberg manufacturing Rexnord Global power com... 


Osst-Alternative-Waste-SystemGroup-5.pptx
Osst-Alternative-Waste-SystemGroup-5.pptx 


Automobile Sensors and there uses in vehicle
Automobile Sensors and there uses in vehicle 


Drone design for agricultural applications
Drone design for agricultural applications 








Lec-3.pdf

	1. Analog & Digital  Electronics
Course No: PH-218
Lec 3: Rectifier and Clipper circuits
Course Instructors:
 Dr. A. P. VAJPEYI
Department of Physics,
Indian Institute of Technology Guwahati, India 1
 


	2. Rectifier Circuits: AC  to DC conversion
Role of different circuit components
 Transformer:
2
2
 Transformer:
 Step down AC voltage amplitude to the desired DC voltage (by selecting an
appropriate turn ratio N1/N2 for the transformer)
 Isolate equipment from power-line
 Rectifier:
 converts an ac input to a unipolar output
 Filter:
 convert the pulsating input to a nearly constant dc output
 Regulator:
 Reduce the ripple of the dc voltage
 


	3. Semiconductor diode: Few  Applications
Rectifiers
• Since a diode p-n junction conducts in one direction but not in the
reverse direction, diodes can be used to convert ac voltages into dc
voltages.
3
Ideal diode approximation
 


	4. Half wave Rectifier:
In  positive half cycle, D is forward biased and conducts. Thus the output
voltage is same as the input voltage. In the negative half cycle, D is reverse
biased, and therefore output voltage is zero
4
biased, and therefore output voltage is zero
Efficiency of half wave rectifier:
The ratio of dc power output to the applied input a.c power is known as
rectifier efficiency, denoted by η.
L
f
L
R
r
R
+
=
406
.
0
η
Max efficiency = 40.6%
Tutorial Problem1: Prove the expression for a half wave rectifier efficiency and explain
What happened to the remaining 60% .
PIV= Vs
 


	5. Full Wave Rectifier:
  In the first half cycle D is
5
PIV= 2Vs-VD
 In the first half cycle D1 is
forward biased and conducts. But
D2 is reverse biased and does not
conduct. In the second half cycle
D2 is forward biased, and conducts
and D1 is reverse biased.
 Disadvantage: 1. Difficult to locate the centre tap on the secondary winding.
2. The dc output is small as each diode utilise only half of the secondary voltage.
L
f
L
R
r
R
+
=
812
.
0
η
 


	6. Full Wave Bridge  Rectifier:
Positive Vs:
Negative Vs:
6
6
 Current always flows in one direction through the load resistance R,
regardless of whether vS is positive or negative.
 In the positive half cycle, D1  D2 are forward biased and D3  D4 are
reverse biased. In the negative half cycle, D3  D3 are forward biased, and D1
 D2 are reverse biased.
 


	7. Disadvantage:
The main disadvantage  is that it requires four diodes. When low dc voltage is required then
secondary voltage is low and diodes drop (1.4V) becomes significant. Therefore, for low dc
output, 2-pulse center tap rectifier is used because only one diode drop is there.
Full Wave Bridge Rectifier:
7
7
 Advantages:
 The need for the centre tapped transformer is eliminated.
PIV is about half the value for full wave rectifier with a center tapped transformer so diodes
with lower breakdown voltage can be used hence cheaper .
 The output is twice that of the centre tap circuit for the same secondary voltage.
 


	8. Ripple factor of  diode rectifier:
 The effectiveness of a rectifier depends upon the magnitude of ac
component in the output; smaller the ac component, the more effective is the
rectifier.
 Ripple factor is a measure of effectiveness of a rectifier circuit and
defined as a ratio of rms value of ac component to the dc component in
the rectifier output.
ac
I
I
or
Ripplefact = 1
2
2
−
= rms
ac
I
I
I
I
2
2
ac
dc
rms I
I
I +
=
8
dc
I 1
2
−
=
dc
dc I
I
ac
dc
rms I
I
I +
=
For full wave rectifier: Ripple factor = 0.48
2
m
rms
I
I =
Π
= m
dc
I
I
2
For half wave rectifier: Ripple factor = 1.21
Π
= m
dc
I
I
2
m
rms
I
I =
 


	9. Clippers:
 Clippers are  the circuit that employ diodes to remove a portion of an input
signal without distorting the remaining part of the applied waveform.
 A clipper can serve as a protective measure, preventing a signal from
exceeding the clip limits.
 A practical application of a clipper is to prevent an amplified speech signal from
overdriving a radio transmitter. Over driving the transmitter generates spurious
radio signals which causes interference with other stations. The clipper is a
protective measure.
9
9
protective measure.
Reference: http://www.allaboutcircuits.com/vol_3/chpt_3/6.html
 


	10. Clipper Circuit -  1:
Clipper Circuit – 2:
If vi  VR, diode is reversed
biased and does not
conduct. Therefore, vo = vi
and, if vi  VR, diode is
forward biased and thus,
vo= VR.
10
10
Clipper Circuit – 2:
If vi  VR, diode is reverse
biased. vo = vi
and, If vi  VR, diode is
forward biased. vo = VR
 


	11. Clipper Circuit –  3:
11
11
 


	12. Clipper Circuits:
12
12
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