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Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license,
and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or
technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for
your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. The diode bridge rectifier is a simple circuit used to convert alternating current (AC) into direct current (DC). In this guide, youll learn how it works, what its used for, and how you can build your own. Even though you may not
notice it, the diode bridge rectifier is everywhere. Its used for transforming the AC voltage from your wall outlet into a DC voltage that your devices can use. So when you charge your phone or laptop, or you turn on the TV, theres often a diode bridge working its magic in the back. Suggested reading: AC vs DC: The difference between alternating and
direct current The diode bridge rectifier circuit is a very simple circuit made up of just four rectifier diodes connected in a square shape. A diode allows current to flow in one direction only (from the anode and to the cathode), which makes it perfect for converting from AC to DC. Below you can see how an AC voltage waveform is converted when
connected through a diode. An AC signal alternates between positive and negative values. When this AC signal passes through the diode only the positive half-cycle remains. The circuit above is also known as a Half-Wave Rectifier, and it is a crucial concept to grasp before diving into the Diode Bridge, which is a Full-Wave Rectifier. The diode bridge
consists of four diodes that are connected together in a square: Electronics is easy when you know what to focus on and what to ignore. Learn what "the basics" really is and how to learn it fast. You can see how D1 and D4 share the same cathode, while D2 and D3 are connected by the anode. These two points make up the output. You can also see
that the cathode of D3 is attached to the anode of D1, and the cathode of D2 is connected to the anode of D4. These two points make up the input. When you apply an AC input to this circuit, you get a rectified output as shown below: The half-wave rectifier from the previous section used only the positive half-cycles, and the negative half-cycles were
wasted. The four diodes connected as a bridge rectifier solve this issue by letting the positive half-cycles flow while the negative half-cycles are converted into positives. Thereby making use of the entire AC waveform. During the positive half-cycle of the power supply, diodes D1 and D2 can conduct, while diodes D3 and D4 cannot because they are
reverse-biased. With this arrangement, the positive half-cycle gives you a current that flows through the circuit, like so: During the negative half-cycle, diodes D3 and D4 conduct, while diodes D1 and D2 do not. Even though the circuit now receives the negative half-cycle, you can see in the picture below how the current flows through the load
(output) in the same direction as before. Thats how this circuit turns the negative half-cycles into positives. Although the diode bridge uses just four diodes, sometimes it can be tedious to build one every time you want to rectify an AC signal. Fortunately, there are pre-built diode bridge modules ready to use that already incorporate the necessary
diodes and circuit configuration for efficient AC-to-DC conversion. Here you have some examples of diode bridge modules with different packings: Pre-built modules ensure consistent performance, are compact in size, and simplify integration. When using one of these modules, you only have to make sure it can safely handle the AC voltage and
current you want. The diode bridge is not the only Full-Wave rectifier, there exists another common circuit called a Center-Tapped Bridge. It allows the positive half-cycles of an AC signal to flow and also converts the negative half-cycles into positives. As you can see below, the center-tapped rectifiers use only two diodes and a center-tapped
transformer to achieve full-wave rectification. Compared to diode bridges, the center-tapped bridge exhibits lower efficiency, limited voltage ratings, increased component count, larger size, higher cost, and reduced flexibility due to its specific configuration. The most common application of the diode bridge rectifier is in DC power supplies. Heres an
example of a 5V DC linear power supply circuit: If youre interested in building this circuit, check out the simplest power supply circuit project. Do you have any questions or any feedback you want to share? Let me know in the comment field below!More Diodes Tutorials Learn how the basic electronic components work so that circuit diagrams will
start making sense to you. Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit ,
provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You
may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the
permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. Circuit arrangement of four diodesDiode bridgeDiode bridge in various packagesComponent typeSemiconductorInventorKarol Pollak in 1895Electronic symbol2 alternating-current (AC) inputs
converted into 2 direct-current (DC) outputsA hand-made diode bridge. The silver band on the diodes indicates the cathode side of the diode.A diode bridge is a bridge rectifier circuit of four diodes that is used in the process of converting alternating current (AC) from the input terminals to direct current (DC, i.e. fixed polarity) on the output
terminals. Its function is to convert the negative voltage portions of the AC waveform to positive voltage, after which a low-pass filter can be used to smooth the result into DC.[1]When used in its most common application, for conversion of an alternating-current (AC) input into a direct-current (DC) output, it is known as a bridge rectifier. A bridge
rectifier provides full-wave rectification from a two-wire AC input, resulting in lower cost and weight as compared to a rectifier with a three-wire input from a transformer with a center-tapped secondary winding.[2]Prior to the availability of integrated circuits, a bridge rectifier was constructed from separate diodes. Since about 1950, a single four-
terminal component containing the four diodes connected in a bridge configuration has been available and is now available with various voltage and current ratings.Diodes are also used in bridge topologies along with capacitors as voltage multipliers.The diode bridge circuit was invented by Karol Pollak and patented in December 1895 in Great
Britain[3] and in January 1896 in Germany.[4][5] In 1897, Leo Graetz independently invented and published a similar circuit.[6][7] Today the circuit is sometimes referred to as a "Graetz circuit" or "Graetz bridge".[8]According to the conventional model of current flow, originally established by Benjamin Franklin and still followed by most engineers
today,[9] current flows through electrical conductors from the positive to the negative pole (defined as positive flow). In actuality, free electrons in a conductor nearly always flow from the negative to the positive pole. In the vast majority of applications, however, the actual direction of current flow is irrelevant. Therefore, in the discussion below the
conventional model is retained.The fundamental characteristic of a diode is that current can flow only one way through it, which is defined as the forward direction. A diode bridge uses diodes as series components to allow current to pass in the forward direction during the positive part of the AC cycle and as shunt components to redirect current
flowing in the reverse direction during the negative part of the AC cycle to the opposite rails.In the diagrams below, when the input connected to the left corner of the diamond is positive, and the input connected to the right corner is negative, current flows from the upper supply terminal to the right along the red (positive) path to the output and
returns to the lower supply terminal through the blue (negative) path.When the input connected to the left corner is negative, and the input connected to the right corner is positive, current flows from the lower supply terminal to the right along the red (positive) path to the output and returns to the upper supply terminal through the blue (negative)
path.[10]In each case, the upper right output remains positive,[11] and lower right output negative. Since this is true whether the input is AC or DC, this circuit not only produces a DC output from an AC input, it can also provide reverse-polarity protection; that is, it permits normal functioning of DC-powered equipment when batteries have been
installed backwards, or when the leads from a DC power source have been reversed, and protects the equipment from potential damage caused by reverse polarity.[12]Alternatives to the diode-bridge full-wave rectifiers are the center-tapped transformer and double-diode rectifier, and voltage doubler rectifier using two diodes and two capacitors in a
bridge topology.AC, half-wave and full-wave rectified signals[13]This section does not cite any sources. Please help improve this section by adding citations to reliable sources. Unsourced material may be challenged and removed. (October 2017) (Learn how and when to remove this message)See also: Rectifier Rectifier output smoothingWith AC input,
the output of a diode bridge (called a full-wave rectifier for this purpose; there is also half-wave rectification, which does not use a diode bridge) is polarized pulsating non-sinusoidal voltage of the same amplitude but twice the frequency of the input. It may be considered as DC voltage upon which is superimposed a very large ripple voltage. This kind
of electric power is not very usable, because ripple is dissipated as waste heat in DC circuit components and may cause noise or distortion during circuit operation. So nearly all rectifiers are followed by a series of bandpass or bandstop filters and/or a voltage regulator to convert most or all of the ripple voltage into a smoother and possibly higher DC
output. A filter may be as simple as a single sufficiently large capacitor or choke, but most power-supply filters have multiple alternating series and shunt components. When the ripple voltage rises, reactive power is stored in the filter components, reducing the voltage; when the ripple voltage falls, reactive power is discharged from the filter
components, raising the voltage. The final stage of rectification may consist of a zener diode-based voltage regulator, which almost completely eliminates any residual ripple.See also: Rectifier Three-phase rectifiersThe diode bridge can be generalized to rectify polyphase AC inputs. For example, for a three-phase AC input, a half-wave rectifier
consists of three diodes, but a full-wave bridge rectifier consists of six diodes.[citation needed]A half-wave rectifier may be considered a wye connection (star connection), because it returns the current through the center (neutral) wire. A full-wave rectifier is more like a delta connection, although it can be connected to the three-phase source of
either wye or delta and it does not use the center (neutral) wire.[citation needed]Three-phase full-wave bridge rectifier 3-phase AC input waveform (top), half-wave rectified waveform (center), and full-wave rectified waveform (bottom)Three-phase bridge rectifier for a wind turbine1 N400x general-purpose diodes also called rectifier diodesActive
rectificationHVDC converter”™ Yazdani, Amirnaser; Iravani, Reza (15 February 2010). Voltage-Sourced Converters in Power Systems Modeling, Control, and Applications. Willey. ISBN9780470521564.”~ Horowitz, Paul; Hill, Winfield (1989). The Art of Electronics (Seconded.). Cambridge University Press. pp.4447. ISBN0-521-37095-7.” British patent
24398.” (Graetz, 1897), p. 327 footnote.”™ (Editorial staff) (24 June 1897). "Ein neues Gleichrichter-Verfahren" [A new method of rectification]. Elektrotechnische Zeitschrift (in German). 18 (25): 359 and footnote.”™ See:Graetz, L. (1 May 1897). "Electrochemisches Verfahren, um Wechselstrme in Gleichstrme zu verwandeln" [Electrochemical method
of changing alternating into direct currents]. Sitzungsberichte der Mathematisch-Physikalischen Classe der Kniglich Bayerischen Akademie der Wissenschaften zu Mnchen (Transactions of the Mathematical-Physical Classes of the Royal Bavarian Academy of Sciences in Munich) (in German). 27 (10): 223228. Bibcode:1897AnP...298..323G.
doi:10.1002/andp.18972981008.Graetz, L. (1897). "Electrochemisches Verfahren, um Wechselstrme in Gleichstrme zu verwandeln" [Electrochemical method of changing alternating into direct currents]. Annalen der Physik und Chemie. 3rd series (in German). 62 (10): 323327. Bibcode:1897AnP...298..323G. d0i:10.1002/andp.18972981008.Graetz, L.
(22 July 1897). "Electrochemisches Verfahren, um Wechselstrme in Gleichstrme zu verwandeln" [Electrochemical method of changing alternating into direct currents]. Elektrotechnische Zeitschrift (in German). 18 (29): 423424. Bibcode:1897AnP...298..323G. d0i:10.1002/andp.18972981008.~ Strzelecki, Ryszard Michal; Benysek, Grzegorz, eds.
(August 29, 2008). Power Electronics in Smart Electrical Energy Networks. Springer. p.57. ISBN9781848003187.” "Graetz Flow Control Circuit". Archived from the original on 2013-11-04.”~ Stutz, Michael (stutz@dsl.org), "Conventional versus electron flow", All About Circuits, Vol. 1, Chapter 1, 2000.” Sears, Francis W.; Zemansky, Mark W.; Young,
Hugh D., eds. (1982). University Physics (6thed.). Addison-Wesely Publishing Co., Inc. p.685. ISBN0201071959.” "Bridge Rectifier Circuit - Electronics Basics". The Geek Pub. 15 August 2019. Retrieved 3 September 2019.”™ "Reverse Polarity Protection". The Renewable Energy UK Website. Bridge Rectifier for Reverse Polarity Protection. Archived
from the original on 4 May 2023. Retrieved 18 December 2023.” "Rectifier”, Concise Encyclopedia of Science and Technology, Third Edition, Sybil P. Parker, ed. McGraw-Hill, Inc., 1994, p. 1589.Wikimedia Commons has media related to Bridge rectifiers.Retrieved from " Before going to bridge rectifier, we need to know what actually a rectifier is
and what is the need for a rectifier. So first lets take a look at the evolution of rectifiers. Evolution of rectifiers Rectifiersare mainly classified into three types: Half-wave rectifier, Center tapped full-wave rectifier and Bridge rectifier. All these three rectifiers have a common aim that is to convert Alternating Current (AC) into Direct Current (DC). Not
all these three rectifiers efficiently convert the Alternating Current (AC) into Direct Current (DC), only the center tapped full-wave rectifier and bridge rectifier efficiently convert the Alternating Current (AC) into Direct Current (DC). In half wave rectifier, only 1 half cycle is allowed and the remaining half cycle is blocked. As a result, nearly half of the
applied power is wasted in half wave rectifier. In addition to this, the output current or voltage produced by half wave rectifier is not a pure DC but a pulsating DC which is not much useful. In order to overcome this problem, scientists developed a new type of rectifier known as center tapped full wave rectifier. The main advantage of center tapped
full wave rectifier is that it allows electric current during both positive and negative half cycles of the input AC signal. As a result, the DC output of the center tapped full wave rectifier is double of that of a half-wave rectifier. In addition to this, the DC output of center tapped full wave rectifier contains very fewer ripples. As a result, the DC output of
the center tapped full wave rectifier is smoother than the half wave rectifier. However, the center tapped full wave rectifier has one drawback that is the center-tapped transformer used in it is very expensive and occupies large space. To cut this extra cost, scientists developed a new type of rectifier known as a bridge rectifier. In bridge rectifier,
center tap is not required. If stepping down or stepping up of voltage is not required, then even the transformer can be eliminated in the bridge rectifier. The rectifier efficiency of a bridge rectifier is almost equal to the center tapped full wave rectifier. The only advantage of bridge rectifier over center tapped full wave rectifier is the reduction in
cost. In bridge rectifier, instead of using the center-tapped transformer, four diodes are used. Now we get an idea about the three types of rectifiers. The half wave rectifier and the center tapped full wave rectifier (full wave rectifier) are already discussed in the previous tutorials. This tutorial is mainly focused on the bridge rectifier. Lets take a look
at the bridge rectifier ! Bridge rectifier definition A bridge rectifier is a type of full wave rectifier which uses four or more diodes in a bridge circuit configuration to efficiently convert the Alternating Current (AC) into Direct Current (DC). Bridge rectifier construction Theconstruction diagram of a bridge rectifier is shown in the below figure. The
bridge rectifier is made up of four diodes namely D1, D2, D3, D4 and load resistor RL. The four diodes are connected in a closed loop (Bridge) configuration to efficiently convert the Alternating Current (AC) into Direct Current (DC). The main advantage of this bridge circuit configuration is that we do not require an expensive center tapped
transformer, thereby reducing its cost and size. The input AC signal is applied across two terminals A and B and the output DC signal is obtained across the load resistor RL which is connected between the terminals C and D. The four diodes D1, D2, D3, D4 are arranged in series with only two diodes allowing electric current during each half cycle.
For example, diodes D1 and D3 are considered as one pair which allows electric current during the positive half cycle whereas diodes D2 and D4 are considered as another pair which allows electric current during the negative half cycle of the input AC signal. How bridge rectifier works? When input AC signal is applied across the bridge rectifier,
during the positive half cycle diodes D1 and D3 are forward biased and allows electric current while the diodes D2 and D4 are reverse biased and blocks electric current. On the other hand, during the negative half cycle diodes D2 and D4 are forward biased and allows electric current while diodes D1 and D3 are reverse biased and blocks electric
current. During the positive half cycle, the terminal A becomes positive while the terminal B becomes negative. This causes the diodes D1 and D3 forward biased and at the same time, it causes the diodes D2 and D4 reverse biased. The current flow direction during the positive half cycle is shown in the figure A (I.e. A to D to C to B). During the
negative half cycle, the terminal B becomes positive while the terminal A becomes negative. This causes the diodes D2 and D4 forward biased and at the same time, it causes the diodes D1 and D3 reverse biased. The current flow direction during negative half cycle is shown in the figure B (I.e. B to D to C to A). From the above two figures (A and B),
we can observe that the direction of current flow across load resistor RL is same during the positive half cycle and negative half cycle. Therefore, the polarity of the output DC signal is same for both positive and negative half cycles. The output DC signal polarity may be either completely positive or negative. In our case, it is completely positive. If the
direction of diodes is reversed then we get a complete negative DC voltage. Thus, a bridge rectifier allows electric current during both positive and negative half cycles of the input AC signal. The output waveforms of the bridge rectifier is shown in the below figure. Characteristicsof bridge rectifier Peak Inverse Voltage (PIV) The maximum voltage a
diode can withstand in the reverse bias condition is called Peak Inverse Voltage (PIV) or The maximum voltage that the non-conducting diode can withstand is called Peak Inverse Voltage (PIV). During the positive half cycle, the diodes D1 and D3 are in the conducting state while the diodes D2 and D4 are in the non-conducting state. On the other
hand, during the negative half cycle, the diodes D2 and D4 are in the conducting state while the diodes D1 and D3 are in the non-conducting state. The Peak Inverse Voltage (PIV) for a bridge rectifier is given by PIV = VSmax Ripple factor Thesmoothness of the output DC signal is measured by using a factor known as ripple factor. The output DC
signal with very fewer ripples is considered as the smooth DC signal while the output DC signal with high ripples is considered as the high pulsating DC signal. Ripplefactor is mathematically defined as the ratio of ripple voltage to the pure DC voltage. The ripple factor for a bridge rectifier is given by The ripple factor of the bridge rectifier is 0.48
which is same as the center tapped full wave rectifier. Rectifier efficiency Therectifier efficiency determines how efficiently the rectifier converts Alternating Current (AC) into Direct Current (DC). Highrectifier efficiency indicates a most reliable rectifier while the low rectifier efficiency indicates a poor rectifier. Rectifierefficiency is defined as the
ratio of the DC output power to the AC input power. The maximum rectifier efficiency of a bridge rectifier is 81.2% which is same as the center tapped full wave rectifier. Advantages of bridge rectifier Low ripples in the output DC signal The DC output signal of the bridge rectifier is smoother than the half wave rectifier. In other words, the bridge
rectifier has fewer ripples as compared to the half wave rectifier. However, the ripple factor of the bridge rectifier is same as the center tapped full wave rectifier. Highrectifier efficiency Therectifier efficiency of the bridge rectifier is very high as compared to the half wave rectifier. However, the rectifier efficiency of bridge rectifier and center
tapped full wave rectifier is same. Low power loss In half wave rectifier only one half cycle of the input AC signal is allowed and the remaining half cycle of the input AC signal is blocked. As a result, nearly half of the applied input power is wasted. However, in the bridge rectifier, the electric current is allowed during both positive and negative half
cycles of the input AC signal. So the output DC power is almost equal to the input AC power. Disadvantagesof bridge rectifier Bridgerectifier circuit looks very complex In a half wave rectifier, only a single diode is used whereas in a center tapped full wave rectifier two diodes are used. But in the bridge rectifier, we use four diodes for the circuit
operation. So the bridge rectifier circuit looks more complex than the half wave rectifier and center tapped full wave rectifier. More power loss as compared to the Center tapped full wave rectifier Inelectronic circuits, the more diodes we use the more voltage drop will occur. The power loss in bridge rectifier is almost equal to the center tapped full
wave rectifier. However, in a bridge rectifier, the voltage drop is slightly high as compared to the center tapped full wave rectifier. This is due to two additional diodes (total four diodes). In center tapped full wave rectifier, only one diode conducts during each half cycle. So the voltage drop in the circuit is 0.7 volts. But in the bridge rectifier, two
diodes which are connected in series conduct during each half cycle. So the voltage drop occurs due to two diodes which is equal to 1.4 volts (0.7 + 0.7 = 1.4 volts). However, the power loss due to this voltage drop is very small. "This article is only about bridge rectifier. If you want to read about bridge rectifier with filter visit: bridge rectifier with
filter" The rectifier circuit is used to convert the AC (Alternating Current) into DC (Direct Current). Rectifiers are mainly classified into three types namely half-wave, full-wave, and bridge rectifier. The main function of all these rectifiers is the same as the conversion of current but they not efficiently convert the current from AC to DC. The center
tapped full wave rectifier as well as bridge rectifier converts efficiently. A bridge rectifier circuit is a common part of the electronic power supplies. Many electronic circuits require a rectified DC power supply for powering the various electronic basic components from available AC mains supply. We can find this rectifier in a wide variety of electronic
AC power devices like home appliances, motor controllers, modulation process, welding applications, etc. This article discusses an overview of a bridge rectifier and its working.What is a Bridge Rectifier?A Bridge rectifier is an Alternating Current (AC) to Direct Current (DC) converter that rectifies mains AC input to DC output. Bridge Rectifiers are
widely used in power supplies that provide necessary DC voltage for the electronic components or devices. They can be constructed with four or more diodes or any other controlled solid-state switches.Bridge RectifierDepending on the load current requirements, a proper bridge rectifier is selected. Components ratings and specifications, breakdown
voltage, temperature ranges, transient current rating, forward current rating, mounting requirements, and other considerations are taken into account while selecting a rectifier power supply for an appropriate electronic circuits application.ConstructionThe bridge rectifier construction is shown below. This circuit can be designed with four diodes
namely D1, D2, D3 & D4 along with a load resistor (RL). The connection of these diodes can be done in a closed-loop pattern to convert the AC (alternating current) to DC (Direct Current) efficiently. The main benefit of this design is the lack of an exclusive center-tapped transformer. So, the size, as well as cost, will be reduced.Once the input signal is
applied across the two terminals like A & B then the o/p DC signal can be attained across the RL. Here load resistor is connected in between two terminals like C & D. The arrangement of two diodes can be made in such a way that the electricity will be conducted by two diodes throughout every half cycle. The pairs of diodes like D1& D3 will conduct
electric current throughout the positive half cycle. Similarly, D2 & D4 diodes will conduct electric current throughout a negative half cycle.Bridge Rectifier Circuit DiagramThe main advantage of the bridge rectifier is that it produces almost double the output voltage as with the case of a full-wave rectifier using a center-tapped transformer. But this
circuit doesnt need a center-tapped transformer so it resembles a low-cost rectifier.The bridge rectifier circuit diagram consists of various stages of devices like a transformer, Diode Bridge, filtering, and regulators. Generally, all these blocks combination is called a regulated DC power supply that powers various electronic appliances.The first stage
of the circuit is a transformer which is a step-down type that changes the amplitude of the input voltage. Most of the electronic projects use a 230/12V transformer to step-down the AC mains 230V to 12V AC supply.Bridge Rectifier Circuit DiagramThe next stage is a diode-bridge rectifier which uses four or more diodes depending on the type of
bridge rectifier. Choosing a particular diode or any other switching device for a corresponding rectifier needs some considerations of the device like Peak Inverse Voltage (PIV), forward current If, voltage ratings, etc. It is responsible for producing unidirectional or DC current at the load by conducting a set of diodes for every half cycle of the input
signal.Since the output after the diode bridge rectifiers is of pulsating nature, and for producing it as a pure DC, filtering is necessary. Filtering is normally performed with one or more capacitors attached across the load, as you can observe in the below figure wherein smoothing of the wave is performed. This capacitor rating also depends on the
output voltage.The last stage of this regulated DC supply is a voltage regulator that maintains the output voltage to a constant level. Suppose the microcontroller works at 5V DC, but the output after the bridge rectifier is around 16V, so to reduce this voltage, and to maintain a constant level no matter voltage changes in the input side a voltage
regulator is necessary.Bridge Rectifier OperationAs we discussed above, a single-phase bridge rectifier consists of four diodes and this configuration is connected across the load. For understanding the bridge rectifiers working principle, we have to consider the below circuit for demonstration purposes.During the Positive half cycle of the input AC
waveform diodes, D1 and D2 are forward biased and D3 and D4 are reverse biased. When the voltage, more than the threshold level of the diodes D1 and D2, starts conducting the load current starts flowing through it, as shown in the path of the red line in the diagram below.Circuit OperationDuring the negative half cycle of the input AC waveform,
the diodes D3 and D4 are forward biassed, and D1 and D2 are reverse biased. Load current starts flowing through the D3 and D4 diodes when these diodes start conducting as shown in the figure.We can observe that in both cases, the load current direction is the same, i.e., up to down as shown in the figure so unidirectional, which means DC current.
Thus, by the usage of a bridge rectifier, the input AC current is converted into a DC current. The output at the load with this bridge wave rectifier is pulsating in nature, but producing a pure DC requires an additional filter like a capacitor. The same operation is applicable for different bridge rectifiers, but in the case of controlled rectifiers thyristors
triggering is necessary to drive the current to load.Types of Bridge RectifiersBride rectifiers are classified into several types based on these factors: type of supply, controlling capability, bride circuit configurations, etc. Bridge rectifiers are mainly classified into single and three-phase rectifiers. Both these types are further classified into uncontrolled,
half controlled, and full controlled rectifiers. Some of these types of rectifiers are described below.Single Phase and Three Phase RectifiersThe nature of supply, i.e., a single-phase or three-phase supply decides these rectifiers. The Single phase bridge rectifier consists of four diodes for converting AC into DC, whereas a three-phase rectifier uses six
diodes, as shown in the figure. These can be again uncontrolled or controlled rectifiers depending on the circuit components such as diodes, thyristors, and so on.Single Phase and Three Phase RectifiersUncontrolled Bridge RectifiersThis bridge rectifier uses diodes for rectifying the input as shown in the figure. Since the diode is a unidirectional
device that allows the current flow in one direction only. With this configuration of diodes in the rectifier, it doesnt allow the power to vary depending on the load requirement. So this type of rectifier is used in constant or fixed power supplies.Uncontrolled Bridge RectifiersControlled Bridge RectifierIn this type of rectifier, AC/DC converter or
rectifier instead of uncontrolled diodes, controlled solid-state devices like SCRs, MOSFETSs, IGBTs, etc. are used to vary the output power at different voltages. By triggering these devices at various instants, the output power at the load is appropriately changed.Controlled Bridge RectifierBridge Rectifier ICThe bridge rectifier like RB-156 IC pin
configuration is discussed below.Pin-1 (Phase / Line): This is an AC input pin, where the connection of phase wire can be done from the AC supply toward this phase pin.Pin-2 (Neutral): This is the AC Input pin where the connection of the neutral wire can be done from the AC supply to this neutral pin.Pin-3 (Positive): This is the DC output pin where
the positive DC voltage of the rectifier is obtained from this positive pinPin-4 (Negative /Ground): This is the DC output pin where the ground voltage of the rectifier is obtained from this negative pinSpecificationsThe sub categories of this RB-15 Bridge rectifier range from RB15 to RB158. Out of these rectifiers, the RB156 is the most frequently used
one. The specifications of the RB-156 bridge rectifier include the following.O/p DC current is 1.5AThe maximum peak reverse voltage is 800VOutput Voltage: (2VRMS) 2 VoltThe maximum input voltage is 560VVoltage drop for each bridge is 1V @ 1AThe surge current is 50AThis RB-156 is most normally used compact, low cost and single phase bridge
rectifier. This IC has the highest i/p AC voltage like 560V therefore it can be used for 1- phase mains supply in all countries. The highest DC current of this rectifier is 1.5A. This IC is the best choice in the projects for converting AC-DC and provide up to 1.5A.Bridge Rectifier CharacteristicsThe characteristics of bridge rectifier include the
followingRipple FactorPeak Inverse Voltage (PIV)EfficiencyRipple FactorThe measurement of the output DC signals smoothness using a factor is called the ripple factor. Here, a smooth DC signal can be considered as the o/p DC signal including few ripples whereas a high pulsating DC signal can be considered as the o/p including high ripples.
Mathematically, it can be defined as the fraction of ripple voltage and the pure DC voltage.For a bridge rectifier, the ripple factor can be given as = (Vrms2/VDC)1The ripple factor value of the bridge rectifier is 0.48PIV (Peak Inverse Voltage)The peak inverse voltage or PIV can be defined as the highest voltage value that is coming from the diode
when it is connected in reverse bias condition throughout the negative half cycle. The bridge circuit includes four diodes like D1, D2, D3 & D4.In the positive half cycle, the two diodes like D1 & D3 are in the conducting position whereas both the D2 & D4 diodes are in the non-conducting position. Likewise, in the negative half cycle, the diodes like D2
& D4 are in the conducting position, whereas the diodes like D1 & D3 are in the non-conducting position.EfficiencyThe efficiency of the rectifier mainly decides how capably the rectifier changes AC (Alternating Current) into DC (Direct Current). The rectifiers efficiency can be defined as; it is the ratio of the DC o/p power and AC i/p power. The bridge
rectifiers maximum efficiency is 81.2%. = DC o/p Power/AC i/p PowerBridge Rectifier WaveformFrom the bridge rectifier circuit diagram, we can conclude that the flow of current across the load resistor is equal throughout the positive & the negative half cycles. The polarity of the o/p DC signal may be either totally positive otherwise negative. In this
case, it is totally positive. When the direction of the diode is reversed then a complete negative DC voltage can be attained.Therefore, this rectifier allows the flow of current throughout both the cycles of positive as well as negative of the i/p AC signal. The bridge rectifiers output waveforms are illustrated below.Why is it Called Bridge Rectifier?As
compared with other rectifiers, this is the most efficient type of rectifier circuit. This is a type of full-wave rectifier, as the name suggests this rectifier uses four diodes which are connected in the bridge form. So this kind of rectifier is named a bridge rectifier. Why do we Use 4 Diodes in Bridge Rectifier?In the bridge rectifier, four diodes are used to
design the circuit which will allow the full-wave rectification without using a center-tapped transformer. This rectifier is mainly used for providing full-wave rectification in most of the applications.The arrangement of four diodes can be done within a closed-loop arrangement to change AC to DC efficiently. The main benefit of this arrangement is the
nonexistence of the center-tapped transformer so that the size & cost will be decreased.AdvantagesThe advantages of bridge rectifier include the following.The rectification efficiency of a full-wave rectifier is double that of a half-wave rectifier.The higher output voltage, higher output power, and higher Transformer Utilization Factor in case of a full-
wave rectifier.The ripple voltage is low and of higher frequency, in case of full-wave rectifier so simple filtering circuit is requiredNo center tap is required in the transformer secondary so in the case of a bridge rectifier, the transformer required is simpler. If stepping up or stepping down of voltage is not required, the transformer can be eliminated
even.For a given power output, a power transformer of a smaller size can be used in the case of the bridge rectifier because the current in both primary and secondary windings of the supply transformer flows for the entire ac cycle.Rectification efficiency is double as compared with a half-wave rectifierlt uses simple filter circuits for high frequency
and low ripple voltageTUF is higher as compared with a center-tapped rectifierCenter tap transformer is not necessaryDisadvantagesThe disadvantages of the bridge rectifier include the following.It requires four diodes.The use of two extra diodes causes an additional voltage drop thereby reducing the output voltage.This rectifier needs four diodes
thus the rectifiers cost will be high.The circuit is not appropriate once a small voltage is necessary to be rectified, because, the two diodes connection can be done in series & provides a double voltage drop because of their inner resistance.These circuits are very complexAs compared with the center-tapped type rectifier, the bridge rectifier has more
power loss.An Application Converting AC power to DC using a Bridge RectifierRegulated DC Power supply is often required for many electronic applications. One of the most reliable and convenient ways is to convert the available AC mains power supply into DC supply. This conversion of the AC signal to DC signal is done using a rectifier, which is a
system of diodes. It can be a half-wave rectifier that rectifies only one half of the AC signal or a full-wave rectifier that rectifies both cycles of the AC signal. The full-wave rectifier can be a center-tapped rectifier consisting of two diodes or a bridge rectifier consisting of 4 diodes.Here the bridge rectifier is demonstrated. The arrangement consists of 4
diodes arranged such that the anodes of two adjacent diodes are connected to give the positive supply to the output and the cathodes of the other two adjacent diodes are connected to give the negative supply to the output. The anode and cathode of the other two adjacent diodes are connected to the positive of AC supply whereas the anode and
cathode of another two adjacent diodes are connected to the negative of the AC supply. Thus 4 diodes are arranged in a bridge configuration such that in each half-cycle two alternate diodes conduct producing a DC voltage with repels.The given circuit consists of a bridge rectifier arrangement whose unregulated DC output is given to an electrolyte
capacitor through a current limiting resistor. The voltage across the capacitor is monitored using a voltmeter and keeps on increasing as the capacitor charges until the voltage limit is reached. When a load is connected across the capacitor, the capacitor discharges to provide the necessary input current to the load. In this case, a lamp is connected
as a load.A Regulated DC Power SupplyA regulated DC power supply consists of the following components:A step-down transformer to convert high voltage AC to low voltage AC.A bridge rectifier to convert the AC into pulsating DC.A filter circuit consisting of a capacitor to remove the AC ripples.A regulator IC 7805 to get regulated DC voltage of 5
V.The step-down transformer converts the AC mains supply of 230V to 12V AC. This 12V AC is applied to the bridge rectifier arrangement such that the alternate diodes conduct for each half cycle producing a pulsating DC voltage consisting of AC ripples. A capacitor connected across the output allows the AC signal to pass through it and blocks the
DC signal, thus acting as a high pass filter. The output across the capacitor is thus an unregulated filtered DC signal. This output can be used to drive electrical components like relays, motors, etc. A regulator IC 7805 is connected to the filter output. It gives a constant regulated output of 5V which can be used to give input to many electronic circuits
and devices like transistors, microcontrollers, etc. Here the 5V is used to bias a LED through a resistor.This is all about the bridge rectifier theory its types, circuit, and working principles. We hope that this wholesome matter about this topic will be helpful in building students electronics or electrical projects as well as in observing various electronic
devices or appliances. We appreciate your keen attention and focus on this article. And therefore, please do write to us for choosing the required component ratings in this bridge rectifier for your application and for any other technical guidance.Now we hope that you have got an idea about the concept of the bridge rectifier and its applications if any
further queries on this topic or the concept of the electrical and electronic projects leave the comments in the section below.Photo Credits: In the world of electronics, the bridge rectifier is a component that plays a role, in converting alternating current (AC) to direct current (DC). This article explores the concept of the bridge including how it's
constructed how it operates, its benefits and drawbacks different types available, important parameters, and characteristics to consider real-world applications where it is used visual representations to aid understanding and practical instances.Through this article, we uncover the impact that the bridge rectifier has in the field of engineering and its
wide-ranging applications in everyday technology.What is a Bridge Rectifier?A Bridge Rectifier is a device used to convert AC into DC. Its main purpose is rectification ensuring that electric current flows in one direction. It is composed of diodes arranged in a bridge structure. It can rectify both the negative and positive halves of an AC waveform. As
AC electricity enters the bridge rectifier it rectifies both segments of the AC cycle to produce a supply of DC power at the output. This transformation holds importance for electronic devices as it ensures a stable and reliable source of electrical energy.Bridge RectifierConstructionConstructing a Bridge Rectifier involves assembling components, in a
particular manner to create a device capable of converting alternating current (AC) into direct current (DC).Diodes: The fundamental elements of a Bridge Rectifier are diodes. Four diodes are arranged in a pattern forming the bridge configuration. Typically these diodes are made from semiconductor materials such as silicon.Arrangement: The four
diodes are interconnected to construct a bridge structure, the name "Bridge Rectifier." They serve as the four arms of the bridge with the AC input connected to two corners and the DC output taken from the two corners.Terminal Connections: Each diodes anode (side) and cathode (side) are linked to the AC input and DC output terminals of the
bridge. This arrangement ensures that current flows in one direction through the diodes facilitating the conversion of AC, to DC.Mounting: To ensure component protection and practicality it is common for these diodes and their connections to be mounted on a circuit board or housed within an enclosure that offers safety and compactness.Bridge
Rectifier converting AC to DC Working of Bridge RectifierA bridge rectifier diagram is similar, to a representation that illustrates the arrangement of components within a specific circuit. Its purpose is to convert alternating AC which is characterized by wave patterns into direct current (DC) that provides a consistent flow of electricity.The diagram
typically features four arrows positioned in a bridge formation ensuring the direction of electrical flow. One end represents AC power while the other end signifies DC power, which is commonly utilized in our devices. Additionally, there might be symbols incorporated in the diagram, for safety measures.Waveforms of Bridge RectifierThe functioning
of a Bridge Rectifier is relatively simple yet crucial, in converting alternating (AC) to direct current (DC). It operates in four steps:AC Input: Firstly the Bridge Rectifier connects to an AC power source, which supplies electricity that constantly changes direction resembling ocean waves. This type of AC power is commonly obtained from outlets.Diode
Action: Strategically arranged within the Bridge Rectifier are four diodes that form a bridge configuration. When the AC voltage is positive on one side, two diodes allow the current to flow through them in one direction. Conversely when the AC voltage reverses the other two diodes become active. Enable the current to pass through them in the
previous direction.Conversion: As a result of this alternating action of the diodes, the negative and positive halves of the AC waveform get separated. The diodes effectively "Cut off" the portions permitting only the positive portions to pass through.DC Output: Consequently what we obtain as an output from the Bridge Rectifier is a stream of current
(DC). This DC output represents a flow of electricity in a direction akin, to a steady river stream.Characteristics of Bridge RectifierThe Bridge Rectifier has three main characteristics given below:Ripple FactorPeak Inverse Voltage (PIV)Efficiencyl. Ripple FactorRipple factor tells us how steady the DC power is after changing it from AC. In a Bridge
Rectifier, it's usually quite low, which means the DC power is pretty stable and doesn't fluctuate much. This is important when we need a constant power supply for things like phones or computers. Mathematical formula is as follows:RF = \frac{1}{3} * \frac{V_{rms} }{V _{dc}}Vrms represents the root mean value of the AC component while Vdc
indicates the DC output voltage.2. Peak Inverse Voltage (PIV)Peak Inverse Voltage (PIV) is like a safety limit for the diodes in a Bridge Rectifier. It's the highest voltage they can handle without breaking.In a Bridge Rectifier, each diode has to handle the full AC voltage at some point. So, the diodes need to be strong enough to handle that.
Mathematical representation is as follows:PIV = Vm (maximum AC voltage)PIV denotes the voltage that a diode in a bridge needs to endure when it is in the reverse biased state, which occurs during the negative half cycle of the AC input.3. EfficiencyEfficiency shows how well the Bridge Rectifier turns AC power into DC power. It's like measuring
how much energy we use effectively. Bridge Rectifiers are usually good at this, with most of the input power getting turned into useful DC power. High efficiency is good because it means less energy is wasted. Mathematical representation is as follows:Efficiency() = \frac{DC Output Power} {AC Input Power} * 100%Types of Bridge RectifierBridge
rectifiers are commonly available in various types, each with its specific characteristics and applications. The primary types of bridge rectifiers include:1. Single-phase Bridge RectifierThe single-phase bridge rectifier is the most basic and widely used type.It is suitable for converting single-phase AC power into DC power.Commonly used in power
supplies for electronic devices and general-purpose rectification.2. Three-phase Bridge RectifierThree phase bridge rectifiers have the purpose of transforming three phase AC power into DC power. They are commonly used in settings where there is a need, for power capacity and improved efficiency.Used in various motor drives, industrial power
supplies, and heavy machinery.3. Center-tap Bridge RectifierThis type of bridge rectifier includes a center-tapped secondary winding in the transformer.It is capable of handling higher voltage and current levels.Commonly used in power supply circuits for amplifiers and other high-power applications.4. Half-wave Bridge RectifierThe half wave bridge
rectifier utilizes two diodes to convert the AC input, into DC.It is a method although not as efficient, as the full wave bridge.This type of rectifier is commonly found in low power applications and battery chargers.5. Full-wave Bridge RectifierThe full-wave bridge rectifier employs four diodes to provide full-wave rectification.It is highly efficient and
widely used for most AC-to-DC conversion applications.Commonly found in power supplies, battery chargers, and electronic circuits.Single-Phase Bridge RectifierSingle-Phase Bridge RectifierWorkingA single-phase bridge rectifier is a common configuration for converting alternating current (AC) to direct current (DC). It consists of four diodes
arranged in a bridge circuit. During the positive half of the AC input cycle, two diodes conduct, allowing the current to flow through them and produce a positive DC output. During the negative half of the cycle, the other two diodes conduct, again producing a positive DC output. This continuous switching of diodes ensures that the output voltage
remains in one polarity, resulting in a smooth and constant DC output.Three-Phase Bridge RectifierThree-Phase Bridge RectifierWorkingIn three-phase systems, where three AC phases are 120 degrees out of phase with each other, a three-phase bridge rectifier is used. This rectifier employs six diodes to rectify all three phases simultaneously. As
each phase alternates, the diodes direct the current flow such that there is always at least one path for current conduction. This leads to a smoother DC output with reduced ripple compared to single-phase rectifiers.Centre-Tap Bridge RectifierCentre-Tap Bridge RectifierWorkingThe center tap bridge rectifier is a modified version of the single phase
bridge. Along, with the four diodes it incorporates a transformer that has a winding with a center tap. During the cycle one diode allows current to pass through the load. In contrast during the cycle the other diode conducts to ensure that the output remains positive. This configuration enables full wave rectification for both halves of the AC cycle
producing a DC output.Half-Wave Bridge RectifierHalf-Wave Bridge RectifierWorkingThe half-wave bridge rectifier is the simplest form of rectifier and uses only two diodes. It rectifies just one half of the AC input cycle, allowing current to flow during the positive half-cycle. During the negative half-cycle, there is no conduction, resulting in a pulsed
DC output. This type of rectifier is less efficient and has higher ripple compared to full-wave rectifiers, making it suitable for low-power applications where simplicity is more important than efficiency.Full-Wave Bridge RectifierFull-Wave Bridge Rectifier WorkingA full-wave bridge rectifier employs four diodes in a bridge configuration. During the
positive half-cycle, diodes D1 and D2 conduct, allowing current to flow through the load. In the negative half-cycle, diodes D3 and D4 conduct, again allowing current to flow. This results in a smoother DC output with less ripple compared to a half-wave rectifier.Applications of Bridge RectifierHere are some key applications of bridge rectifiers:Used in
power adapters for laptops, phones, and other electronic devices.Convert AC power from outlets into DC power to charge batteries.Provide DC power for motors and control systems in factories.Used in vehicles for charging batteries and powering car accessories.Found in appliances like refrigerators, washing machines, and air conditioners.Used in
LED drivers and lighting control circuits.Convert AC signals into DC for audio and radio amplifiers.An essential component in various electronic devices and circuits.Convert AC power generated by solar panels into DC for use or storage.Part of uninterruptible power supplies (UPS) to provide emergency power during outages.Used to provide DC
power for welding equipment.Found in medical equipment like X-ray machines and MRI scanners.Used in power supplies for telecom equipment and data centers.Advantages of Bridge RectifierBridge Rectifiers are incredibly efficient when it comes to converting alternating AC) into current (DC) ensuring a consistent and stable power supply.Their
design is compact and space efficient because they only require four diodes, which makes them suitable, for a range of applications.Bridge Rectifiers perform full wave rectification meaning they utilize both the negative portions of the AC waveform resulting in a DC output.Compared to center tap rectifiers, Bridge Rectifiers eliminate the need for a
center tapped transformer simplifying wiring and reducing costs.Bridge Rectifiers are readily available and extensively used in electronics making them easily accessible, for projects.Disadvantages of Bridge RectifierTypically Bridge Rectifiers have a voltage drop compared to other methods of rectification which can result in a small power loss.When
used in high power applications Bridge Rectifiers generate heat. May require measures, like heat sinks or cooling systems to maintain optimal performance.When dealing with AC voltages Bridge Rectifiers may not be as efficient because the voltage drop becomes significant relative to the input voltage.For frequency AC inputs Bridge Rectifiers may
not be the best choice, as the speed at which the diodes switch can become a limiting factor.In current applications it might be necessary to make special arrangements or add extra diodes to handle the load effectively.Difference Between Full Wave and Bridge RectifierAspectFull Wave RectifierBridge RectifierDefinitionThe full wave rectifier
comprises of two diodes which makes it capable for handling higher voltage.The bridge rectifier consists of four diodes connected together to display the condition of Wheatstone bridge.Peak Inverse VoltageMax 2 VsVs MaxVoltage RegulationBetterGoodTransformer Utilization Factor0.6920.812Load Current at Peak\frac{Vs Max}{R {L} +

R {F}}\frac{Vs Max}{R {L} + 2R _{F}}Requirement of TransformerCompulsoryOption or Not RequiredVoltage Drop across DiodeLowHighNumber of Diodes24Circuit ComplexityLowHighConclusionTo summarize the bridge rectifier plays a role, in electronics by converting alternating current (AC) into stable direct current (DC). The construction,
operational principles, benefits and uses of rectifiers establish them as elements, in devices and circuits. Having an understanding of their features and various types is pivotal when it comes to choosing the rectifier for specific electrical requirements. As a result they play a role, in both engineering and everyday technology. A bridge rectifier consists
of four diodes arranged in a bridge configuration. This setup allows the current to flow in one direction only, regardless of the polarity at the input. By arranging diodes in this specific pattern, the bridge rectifier effectively "rectifies" the alternating current (AC) into direct current (DC), a process that is essential for powering most electronic devices.
The output from the rectifier will always have the same polarity, making it crucial for circuits that require consistent DC power. How Does a Bridge Rectifier Work? Imagine water flowing through pipes. In this analogy, the current acts as water, with one tank as the input and the other as the output. Reversing the flow direction would typically swap
the tanks, but in the case of a bridge rectifier, the flow always goes in one direction, no matter the input polarity. This is achieved by using four diodes in a bridge circuit that converts AC's alternating flow into unidirectional (DC) current. Diode Bridges and Graetz Bridges: A Historical Overview The diode bridge circuit was invented in the 1890s, with
two notable inventors contributing to its development. Polish scientist Karol Pollak patented his design in 1895, followed by German physicist Leo Graetz, who refined the design in 1897. Today, these rectifiers are often called Graetz bridges or Graetz circuits, especially in reference to their early applications. Full-Wave vs. Half-Wave Bridge Rectifiers
There are two primary types of bridge rectifiers: full-wave and half-wave rectifiers. Both types convert AC to DC, but their methods and efficiency differ: Full-Wave Rectifiers: These rectifiers convert both the negative and positive halves of the AC input, providing a smoother and more efficient DC output. Two diodes are used to rectify the full
waveform. Half-Wave Rectifiers: A single diode removes the negative component of the AC signal, only using the positive half for conversion. While simpler, this method results in less efficient DC conversion and higher ripple voltages. Benefits of Bridge Rectifiers Efficiency: Full-wave rectifiers are more efficient than half-wave rectifiers, converting
more of the input signal into usable DC power. Stability: Full-wave rectifiers provide a smoother DC output with less ripple voltage, which is essential for powering sensitive electronic devices. Versatility: Bridge rectifiers are used in a wide range of applications, from powering household appliances to more complex industrial systems. Types of Bridge
Rectifiers Single-phase Bridge Rectifiers: These are designed for single-phase AC systems and are common in low-power applications. Three-phase Bridge Rectifiers: Used for higher-power systems, three-phase rectifiers offer more efficient power conversion for industrial and commercial applications. Uncontrolled, Half-controlled, and Fully-
controlled Bridge Rectifiers: These variations offer different levels of control over the AC input signal, depending on the specific application. Choosing the Right Bridge Rectifier When selecting a bridge rectifier for your project, consider the following factors: Voltage and Current Ratings: Choose a rectifier that can handle the input voltage and
current of your system. Ripple Voltage: If smooth, stable DC output is crucial for your device, opt for a full-wave bridge rectifier to minimize ripple. Mounting Type: Depending on your circuit design, you can choose from screw mount, surface mount, or through-hole configurations. Conclusion Bridge rectifiers are essential components in modern
electronics, ensuring the conversion of AC to DC power for a wide range of applications. Whether you need a single-phase or three-phase rectifier, understanding the different types and configurations can help you choose the best solution for your needs. By utilizing bridge rectifiers, you can achieve efficient, stable, and reliable DC power for your
electronic circuits and devices. Bridge rectifiers are essential components in modern electronics, ensuring the conversion of AC to DC power for a wide range of applications. Whether you need a single-phase or three-phase rectifier, understanding the different types and configurations can help you choose the best solution for your needs. By utilizing
bridge rectifiers, you can achieve efficient, stable, and reliable DC power for your electronic circuits and devices. Is this blog helpful to you? Leave a Comment Your email address will not be published. Required fields are marked * Content Name *Enter your Name Email *Enter your Email Submit Comment X-ray reflection, in accordance with Bragg's
Law, is a fundamental concept in the study of crystallography and material characterization. When X-rays strike a crystal, they are scattered by the orderly arrangement of atoms within the crystal's lattice. Under specific conditions, these scattered X-rays interfere constructively, producing sharp reflection peaks known as Bragg peaks.This
phenomenon is governed by Bragg's Law, which relates the angle of incidence, wavelength of the X-rays, and the spacing between the atomic planes in a crystal. Understanding Bragg's LawBragg's Law provides the condition for constructive interference of X-rays reflecting off different layers of atoms within a crystal. The law is mathematically stated
as:n = 2dsinWhere: n = integer (order of reflection) = wavelength of the incident X-ray d = interplanar spacing (distance between atomic planes in the crystal) = angle of incidence (also called Bragg angle)This relationship forms the basis for analyzing the crystal structure using incident X-rays. Application of Bragg's Law in X-ray Diffraction (XRD)In
X-ray diffraction (XRD), a known wavelength of X-rays is directed at a crystal. The angle at which constructive interference (a Bragg reflection) occurs is measured. By substituting the measured angle and known wavelength into Bragg's Law, the value of d (the spacing between lattice planes) is calculated. Repeated measurements produce a set of d-
spacings, which acts like a fingerprint, uniquely identifying the crystal's internal structure. Step-by-Step Approach for Applying Bragg's Law Determine the wavelength () of incident X-rays being used in the experiment. Expose the crystal to the X-ray beam and gradually change the angle of incidence (). Identify the angle(s) at which maximum
reflected intensity occurs (Bragg peaks). Apply Braggs Law formula to solve for the interplanar spacing (d): n = 2dsin Repeat the process for various planes (multiple values of n) to get a complete set of d-spacings. Key Table: Bragg's Law Variables and Their Significance Variable Meaning Physics Context n Order of reflection Distinguishes multiple
reflected wave peaks Incident X-ray wavelength Chosen based on X-ray tube or monochromator used d Interplanar spacing Depends on lattice structure; key to crystal ID Bragg angle (angle of incidence/reflection) Measured directly during XRD analysis Bragg's Law in Material CharacterizationThe set of all possible reflections, created by different
atomic planes in a crystal, provides a detailed profile that allows accurate identification of an unknown crystal. Crystals with high symmetry have fewer unique atomic planes and thus fewer reflection peaks; crystals with lower symmetry show more peaks because of their complex atomic arrangements. Special Cases: Spectrometric Methods Using
Bragg's LawBraggs Law is also used in techniques like wavelength dispersive spectrometry (WDS) and X-ray fluorescence spectroscopy (XRF). In these techniques, crystals with known d-spacings serve as analyzing elements within a spectrometer. The position of the sample and detector is fixed, but the crystal's angle is adjusted to reflect X-rays of a
specific wavelength into the detector. Each element produces X-rays at fixed wavelengths corresponding to energy differences between its atomic orbitals; by matching the wavelength to a unique angle via Braggs law, precise quantitative analysis of elements is achieved. Example Problem: Calculation Using Bragg's LawSuppose an X-ray beam of
wavelength 1.54 is incident on a crystal and produces a maximum at an angle of 20. Given that n = 1 (first-order reflection), the interplanar spacing d can be calculated as:n = 2dsin 1 1.54 = 2d sin(20) d = 1.54 / [2 0.3420] 2.25 Common Physics Applications of Braggs Law Identification and structural analysis of crystals using XRD Quantitative



elemental analysis in WDS and XRF Determining symmetry and atomic arrangement in materials science Next Steps and Related LearningUnderstanding and applying Braggs Law will help you master topics in spectroscopy, crystallography, and modern physics. Explore official course materials for regular practice and in-depth learning.A bridge
rectifier is a relatively simple but important electronic component, consisting of an arrangement of at least four diodes in a bridge circuit configuration. The main defining feature of a bridge rectifier diode is that its output polarity will always be the same, regardless of the polarity at its input terminals.A key property of the diodes in a bridge rectifier
is that they only allow current to flow through them in one direction. By arranging a series of diodes in a certain way, we can therefore ensure that the current output across the bridge rectifier is unidirectional, even if it is bidirectional at the input. As such, these diode devices are known as rectifiers, because they perform a process of current
rectification (converting alternating current to direct current).They play an important role in many types of device or circuit power supplies because raw AC power flowing from a mains source periodically changes its flow direction. As such, AC power effectively results in a back and forth motion of electrons coming from the mains source into the
device circuitry.For powering almost all device types based on a standard PCB electronic circuit, this bidirectional input current needs to be converted - or rectified - into a stream of electrons all flowing in the same direction. This results in a DC power (direct current) output signal, and thus a usable output Voltage from which the device or product in
question can draw stable and consistent power.The individual component that performs this key task in a discrete circuit is typically a diode known as a rectifier; specifically, a bridge rectifier, or diode bridge. Acting as a bridge rectifier is one of the most important roles for diodes in any type of electrical circuitry. Today, semiconductor diode bridges
will be found in almost any electrically powered device.A bridge rectifier arrangement is a particularly common feature of device power supplies. They effectively act as a transformer positioned between the AC socket input and the DC output that ultimately powers the circuitry and components in the device. Bridge rectifiers are typically attached to
a circuit via a two-wire AC input connection. Related Vendors The bridge rectifier is an active component which plays an essential role in power electronics. This article explains the working principles of bridge rectifiers and gives an overview about the different types. This article covers the most important aspects about bridge rectifiers. (Source: frog
- stock.adobe.com) In the realm of power electronics, various components play pivotal roles in ensuring the efficient conversion and management of electrical energy. Among these, the bridge rectifier stands out due to its widespread application and fundamental importance. As we delve deeper into the mechanisms that drive modern electronic
systems, it's essential to familiarize ourselves with such active components. In the following sections, we will explore the bridge rectifier, its symbolic representation, and its significance in electrical engineering.What is a bridge rectifier?A bridge rectifier - or diode bridge rectifier - is an electronic circuit that converts alternating current (AC) into
direct current (DC). This conversion is necessary because many electronic devices only operate on DC, while most power sources provide AC. You can read about the exact differences between AC and DC power in our article What's the difference between AC and DC power? Lets explore the purpose and function of a bridge rectifier with a practical
example: Imagine you have a laptop that is powered by an adapter. The power grid in your home supplies AC, but the laptop requires DC. The adapter contains a bridge rectifier that converts the AC into DC. Through this conversion, the bridge rectifier ensures that the laptop receives the necessary constant voltage required for the operation of its
internal components.The bridge rectifier is indispensable in everyday life. Besides power adapters for electronic devices, it is used in numerous other applications such as battery chargers, household appliances, and solar power systems. A bridge rectifier is a circuit that converts alternating current (AC) into direct current (DC). Thus, the bridge
rectifier is a fundamental and widely used component in electronics, playing a crucial role in the conversion and control of electricity. How many diodes are used in a bridge rectifier?When designing or analyzing circuit diagrams, it is important to know which and how many components are used. Since there are different types of rectifiers, the
number of diodes is a crucial piece of information to differentiate the various circuits. In practice, the term "bridge rectifier" refers to the classic bridge circuit design using 4 diodes. The conversion of AC to DC is achieved by a specific arrangement of these 4 diodes, each allowing the positive and negative halves of the AC voltage to pass through and
convert into a rectified voltage.The diodes are connected as follows:D1 and D2: These two diodes are connected in series, with the anode of D1 connected to the input, while the cathode of D2 is connected to the output.D3 and D4: These two diodes are also connected in series but in the opposite direction. The anode of D4 is connected to the input,
while the cathode of D3 is connected to the output.The bridge rectifier symbolThe symbol for a bridge rectifier illustrates the basic configuration of a bridge rectifier. It consists of four diodes arranged in a bridge layout, allowing both halves of the AC waveform to be utilized. This design ensures that the output voltage is always in the same direction,
providing a steady DC output. Each diode only conducts during its respective half-cycle, effectively rectifying the AC input. The bridge rectifier symbol is fundamental for understanding how bridge rectifiers operate in electronic circuits, ensuring efficient and reliable power conversion. The rectifier symbol shows an arrangement of 4 diodes, which
are responsible for rectification. Two are responsible for the upper half-wave and the other two for the lower half-wave. What does a bridge rectifier do?The operation of a bridge rectifier can be divided into two phases corresponding to the positive and negative halves of the input signal.During the positive half cycle of the AC input, the upper point of
the transformer or AC source is positive compared to the lower point. In this phase, diodes D1 and D3 conduct and allow current to pass through, while diodes D2 and D4 are blocked and do not allow current to pass. The current flows through D1, continues through the load (e.g., a resistor), and returns through D3. As a result, the current always
flows in the same direction through the load.In the phase of the negative half cycle of the AC input, the polarity reverses: The upper point of the transformer or AC source becomes negative compared to the lower point. Now, diodes D2 and D4 conduct and allow current to pass through, while D1 and D3 remain blocked and do not allow current to
pass. The current flows through D4, through the load, and returns through D2. Again, during this phase, the current flows in the same direction through the load as during the positive half cycle.In both phases, the bridge rectifier ensures that the current always flows in the same direction through the load, enabling the rectification of the AC.
Different types and applications of diode bridge rectifiersThere are several types of bridge rectifiers, differing in their design and characteristics, thus offering specific advantages and disadvantages. They are suitable for different applications depending on the requirements for efficiency, voltage, current, and controllability. Here are some of the
most common types of bridge rectifiers: It goes without saying that we treat your personal data responsibly. Where we collect personal data from you, we process the data in compliance with the relevant data protection regulations. More detailed information is available in our privacy policy. Consent to the use of data for advertising purposes I
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Sectionlb et seq. AktG, I must register with additional data in order to access that content. In return for this free access to editorial content, my data may be used in line with this declaration of consent for the purposes described herein.The purpose of bridge rectifier can be in many DC power up systems it can be home appliances where the dc power
is required so that from the rectification AC can be converted into DC. Hence it can be considered as the major part of the power supply units. Based on the load requirements one can preferably select the particular rectifier for it.Bridge rectifiers are efficient enough and it consists of minimum ripple value. This type of rectifier is designed in order to
overcome the drawback of the center-tapped transformer of the full-wave rectifying circuit. RectifierRectifierThe electrical and electronic circuit, which is used for rectification process is called as rectifier. There are different types of rectifiers such as half-wave rectifier, full-wave rectifier and bridge rectifier. The half-wave rectifier converts or
rectifies only half cycle of input waveform. The full-wave rectifier converts or rectifies full cycle or entire input waveform. Bridge rectifier also converts or rectifies entire input waveform. But, mostly bridge wave rectifier is used for maximum number of applications as it is more efficient and advantageous than the half-wave rectifier and full-wave
rectifier. Every micro-controller based power electronics project requires rectifier, as most of the components need power supply of around 5V DC voltage. Bridge Wave RectifierWhat is a Bridge Rectifier?A circuit designed consisting of four or more number of diodes in such a way that it follows bridge topology. It is referred to as Bridge Rectifier. It
can be designed using normal diodes or by making use of controlled switches in it. It utilizes both the positive and the negative halves of the cycles so that it leads to the full wave rectification.Types of Bridge RectifierBased on the initial supply provided and the essentials used in the design of it and its controlling features the bridge rectifiers are
classified into two types. Basically, these two types are supply based single phase and three phases. Further, these basic types are classified into controlled and uncontrolled rectifiers. In the single-phase circuitry of rectifiers four diodes are connected to the AC supply. Whereas three phase consists of six diodes in its circuitry. These are the basic
rectifiers that are further classified as controlled and uncontrolled based on the components used like diodes, silicon controlled rectifiers, etc. Single Phase Supply Circuit Three Phase Supply Circuit In this type of rectifier, it utilizes diodes in the circuitry. As the property of diodes clearly states that the flow of current can be in a single direction.
Hence this will be the basic component of uncontrolled rectifier so that the power in the rectifier remains same even the load requirement varies. Hence these are referred to as constant rectifiers. Basic Circuit Representing Uncontrolled Rectifier In this type of rectifiers instead of using normal diodes for this circuit silicon controlled rectifiers (SCRs)
are preferred. Instead of using only SCRs, MOSFETSs and other controlling devices can be used. In this, the power value of output is varying based on the load requirements. This can be done by applying various voltages to it. The technique used here is for this purpose of changing the output voltage across the load is referred to as triggering.Bridge
Rectifier Circuit Representing Controlled Rectifiers The above are the types of bridge rectifiers that are classified based on the supply provided as well as further classified based on the output power has been controlled or varied. Based on the necessity the type of rectifier is chosen preferably.Types of Bridge Wave RectifiersDiodeThere are different
types of bridge rectifiers that are classified based on different criteria. Consider different types of bridge rectifiers, which are classified based on the types of rectifiers such as uncontrolled rectifiers and controlled rectifiers. Diodes are called as uncontrolled rectifiers as diodes start conduction whenever the anode voltage is greater than the cathode
voltage. But, in case of controlled rectifiers know as thyristors, even though the anode voltage is greater than cathode voltage, thyristors start conduction only when the gate terminal is triggered. Thus, we can trigger the gate terminal as per the requirement; hence, we can control the operation of the rectifier.ThyristorBridge-wave rectifiers that are
designed using thyristors are called as controlled bridge wave rectifiers. The operation of the rectification can be controlled by triggering the thyristors gate terminal whenever it is required. We know that the diode is a semiconductor device consisting of two layers (P-N) and thyristor is also a semiconductor device consisting of four layers (P-N-P-N).
It can be used as open-circuit switch and also as a rectifier based on how the gate terminal of the thyristor is triggered.Types of Bridge Rectifier Diodes1N4007 DiodeThere are series of didoes form 1N4001 to 1N4007 with different current and voltage ratings, but frequently 1N4007 is used for designing bridge-wave rectifiers. 1N4007 diode has
absolute maximum ratings including voltage rating as 1000V peak repetitive reverse voltage VRPM, 1A average rectified output current IF(AV), 30A non-repetitive peak forward surge current IFSM, which can be operated at -55 degrees to +175 degrees temperature. Thermal characteristics as 3W power dissipation, junction to ambient thermal
resistance 50 degrees/W. The didoes that are occasionally used to design rectifiers are series of didoes from 1N5400 to 1N5408 and 6A4.1N5048 Diode1N5408 bridge rectifier didoes are also used for some special applications and these are having ratings as maximum repetitive peak reverse voltage 1000V, maximum RMS voltage 700V, maximum DC
blocking voltage of 1000V, maximum average forward rectified current 3A, operating junction and storage temperature range -50 to +150 degrees centigrade. ACPWM control for induction motor is a practical example in which a bridge wave rectifier designed using 1N5408 diodes.6A4 DiodeThese 6A4 bridge rectifier diodes have maximum ratings
and electrical characteristics as maximum recurrent peak reverse voltage of 400V, maximum reverse voltage of 280V, maximum DC breaking voltage of 400V and maximum average forward rectified current of 6A. 6A4 diodes are used for bridge rectifiers in some special applications, an example is propeller display of message by virtual LEDs.
Working of bridge rectifier circuit is similar irrespective of the diodes used to design rectifier, so let us consider the bridge wave rectifier circuit designed using diodes 1N4007, as it is used for bridge rectifiers in some special applicatins for example a propeller display of message by virtual LEDs.Bridge Rectifier CircuitThe bridge rectifier is a full-
wave rectifying circuit that utilizes both the cycles for rectification. The only difference between this circuit and another circuit of the full wave with center-tapped transformer is that here the diodes are connected in bridge topology with no necessity of the center-tapped transformer in it.As the center-tapped transformer usage made the circuit
costly. This rectifier is designed to overcome this drawback as well as the efficiency remains the same in both the cases.Bridge Full Wave Rectifier CircuitThe above is the bridge rectifier circuit that consists of the initial AC supply as well the four diodes connected in a bridge topology and a load resistor connected to it. At the initial stage, the power
is supplied using a step- down transformer. Based on the characteristics are concerned for the requirements in a rectifier it can be the ratings of current or peak inverse voltage and so on the respective diodes have been chosen.After the processing of input signals done at the diode bridge another stage for the rectifier will be its load. Here the load is
taken as the resistor. Once rectification is done as the input AC is converted into pulsating DC but the requirement will be of pure DC. In that case, another component called a capacitor or inductor is added across the load. So that it can remove the ripples from the circuit and make the output smooth.Bridge Rectifier Circuit OperationHere the
considered circuit is a single phase rectifier and there are four diodes in the bridge topology. These are further connected to the resistive load. The operation of the diodes is dependent on the cycles applied and based on the action of the diodes according to it. Bridge Wave Rectifier Operation AnalysisLet us consider the above basic circuit in order to
analyze the bridge rectifier. The four are connected in such a diagonal manner that it looks like a diode bridge. Assume that the circuit is powered on indicating the first positive cycle will enter the circuit. As the positive cycle gets into the circuitry diode D1 and diode D2 will get into the forward bias condition and allows the path for the flow of
current.Whereas diode D3 and diode D4 will remain in reverse bias condition. Hence D3 and D4 will not conduct. As soon as the negative cycle gets into the circuitry D3 and D4 will be in conducting mode. D1 and D2 will remain in reverse bias condition. This results in the utilization of both positive and the negative halves of the cycle. One can
observe whether it is a positive cycle or negative cycle applied results to the flow of current in the same single direction in order to satisfy the property of the diode. Hence the circuit becomes more efficient. However after rectification there exist some ripples in the generated output that can be smoothened by the filtering technique. The ripple factor
value is less in this type of rectifier compare to that of a half-wave rectifier. Working of the Bridge Rectifier Used to Convert 230V AC to 5V DCStepdown TransformerStep-down transformers are used to convert 230V AC (high voltage) into 12V AC (low voltage). This 12V output is an RMS value and its peak value is given by the product of square root
of two with RMS value of the output of step-down transformer, which is approximately 17V. The working principle of transformers is based on Faradays laws of electromagnetic induction.Uncontrolled Bridge Wave RectifiersBridge Wave Rectifier230V AC power is converted into RMS value of 12V AC or peak value of 17V (approx.), but 5V DC is the
required power; for this purpose, 17V AC (peak value) power is converted into DC power, then it is stepped down to 5V DC. The 17V AC is converted into DC using a bridge-wave rectifier that consists of four diodes, which are called as uncontrolled rectifiers. Diode will conduct only in forward bias and will not conduct during the reverse bias. If anode
voltage of diode is greater than cathode, then the diode is said to be in forward bias. Diodes D2 and D4 conducts during positive half cycle and diodes D1 and D3 conduct during negative half cycle.FilterThis charging and discharging of the capacitor make the pulsating DC into pure DC, as shown in figure. A step-down converter namely IC 7805
voltage regulator is used to convert 15V DC to 5V DC.IC7805 Block DiagramBlock diagram of IC7805 voltage regulator is shown in the above figure. It consists of an operating amplifier that acts as error amplifier, zener diode used for providing voltage reference.Zener Diode used for Providing Reference Voltageln general, 7.2V to 35V is the
operating voltage range of IC7805 regulator. If the input voltage is 7.2V, then it gives maximum efficiency and, as the voltage exceeds 7.2V efficiency will decrease as there will be loss of energy in the form of heat. So, heat sinks are used to protect the regulator from over heat. Even without using transformer, we can directly convert 230V AC into 5V
DC using high-rating diodes. If we have 230V DC power supply, then we can directly convert the 230V DC into 5V DC using a DC-DC buck converter. Feel free to post your comments in the comment section below and encourage other readers to learn the basics about rectifiers.Characteristics of the Full Wave (Bridge) RectifierThe characteristics of
the full wave rectifiers are similar for both center-tapped as well as a bridge rectifier.(1) Ripple FactorAs discussed in the above circuit analysis of the bridge rectifier the output generated after rectification consists of some AC component present in it. These components are referred to as ripples. The ripples can be measured in terms of Ripple
Factor.It can be stated as the ratio between the presence of the AC component in the output generated to the obtained DC in the output. The symbol r is used for representing the ripple factor.[latexpagel[r=I rms/I DC]- Advertisement -A Rectifier is an electronic circuit that converts an input AC voltage into a DC voltage at the output terminal. This
output is known as Rectified output voltage. Rectifiers are mainly used in power supply, providing DC voltage for electronic devices to work.Rectifiers are categorized into two types depending on the operation-Half Wave RectifiersFull Wave RectifiersWe have already understood the operation of Half Wave Rectifiers and Full Wave Rectifiers.-
Advertisement -The Half Wave Rectifier converts AC input voltage into output DC voltage by conducting in either one of the positive or negative half cycles. As a result, it passes one cycle and blocks the other.Since one of the cycles passes the circuit and another gets blocked, one-half cycle is always wasted. This wastage leads to loss of power and
poor efficiency by producing a low output voltage.To make the process of rectification more efficient, Full Wave Rectifiers have proven to be effective. Full Wave Rectifiers utilize both positive and negative half cycles of the input voltage to produce an output voltage.There are two types of full wave rectifiersBridge Full Wave RectifierCentre Tap Full
Wave RectifierBridge RectifierBridge Rectifier is a type of Full Wave Rectifier that uses four diodes to form a close-loop bridge. The diodes conduct in pairs through each positive and negative half cycle, leading to no wastage of power. Bridge Rectifier does not require a center tap over the secondary winding of the transformer. The input is fed
through a transformer to the diagonal of the diode bridge. The transformer of this circuit is always busy because it supplies power all the time in both cycles of input AC, unlike the center tap rectifier that uses 50% of the transformer.Bridge Rectifier comes in various types- Single Phase and Three Phase Bridge RectifierUncontrolled Bridge
RectifierControlled Bridge RectifierSingle Phase Uncontrolled Bridge RectifierConstruction:A single Phase Bridge Rectifier is constructed using four Diodes D1, D2, D3, and D4, connected in a closed loop configuration that forms a bridge. The diodes are arranged in a manner that they conduct in pairs during positive half cycles. The input AC voltage
is applied through a transformer across the Diagonal C of the bridge. The load resistor RL is connected between Diagonal C and D. The output rectified DC voltage is obtained across the load from Diagonal D.Fig.1 Single Phase Bridge Rectifier Circuit DiagramOperation:Positive Half Cycle:During the positive half cycle of the input AC supply (0 to
).The polarity of the secondary voltage across terminal A is positive with respect to terminal B.Fig.2 Bridge Rectifier Positive Half Cycle CircuitThis causes the Diodes D1 and D2 to be forward-biased and Diodes D3 and D4 to be reversed-biased.D1 and D2 diodes create a path of short circuits and start conducting while diodes D3 and D4 behave as
open circuits. The load current starts to flow through the short circuit path created by both D1, and D2 diodes. The direction of the load current is from D1, RL, to D2. The voltage across load resistor RL is positive at terminal D and negative at terminal C.Negative Half Cycle:During the negative half cycle of the input AC supply ( to 2).The polarity of
the secondary voltage across terminal B is positive with respect to terminal A.Fig.3 Bridge Rectifier Negative Half Cycle CircuitD3 and D4 diodes create a path of short-circuit and start conducting while diodes D1 and D2 behave as open circuits. The load current starts to flow through the short circuit path created by both D3, and D4 diodes. The
direction of the load current is from D3, RL, to D4. The voltage across load resistor RL is positive at terminal D and negative at terminal C.It has to be noted that both the pair of Diodes D1, D2, D3, and D4 conduct in half cycles alternately. These pairs of diodes dont conduct at the same time.In both cycles, the load current flows through the positive
half cycles of the input AC voltage and in the same direction through the load resistor RL. The polarity of the voltage across RL is the same as the direction of load current through conducting states of diodes D1, D2, and D3, D4. The output pulse can either be completely positive or negative. Here, the output pulse obtained is positive. This
unidirectional current means DC. Hence, the input AC voltage is converted into DC voltage at the output.The obtained output rectified pulse is pulsating in nature. To purify this, we have to place a filter capacitor at the output to get a pure DC voltage.Waveform:Fig.4 Single Phase Bridge Rectifier WaveformFew Parameters of a Single-Phase Bridge
RectifierThe Characteristics of a bridge Rectifier include the following-EfficiencyPeak Inverse VoltageRipple Factorl.) The efficiency of a Bridge Rectifier:The efficiency of a bridge rectifier is defined as the ability of the bridge rectifier to convert input Alternating Current (AC) to Direct Current (DC). Simply, it is the ratio between Output DC power
and Input AC power.Firstly, we need to calculate Idc,So, the equation of output power becomes,We know,The value for RF+RS is very very less than RL.Hence, the negligible value can be ignored. = 0.812 (in percentage)= 81.2%2.) Peak Inverse Voltage:Peak Inverse Voltage is the maximum Voltage the rectifier can attain in reverse bias without
damaging itself. The Peak Inverse Voltage for Bridge Rectifier is Vm.The Peak Inverse Voltage of a Bridge Rectifier is half of a Centre Tap Rectifier.3.) Ripple Factor:The output of a Bridge rectifier is not pure DC, but rather pulsating DC as it contains a mixture of DC and AC. The AC components in the rectified output are called ripples.Ripple Factor
is defined as the percentage of ac component (or ripples) in the rectified DC output. Ripple Factor should be as low as possible. To reduce this factor, we use a filter capacitor at the output.Three-Phase Uncontrolled Full Wave Bridge RectifierThe 3-phase uncontrolled bridge rectifier is a network of 6 diodes that conduct in pairs for each cycle. A
network of four diodes with two phases operates as a single-phase uncontrolled bridge rectifier.The Diodes conduct in matching pairs as they form a series connections with current flowing through them. The two diodes belonging to the different phases conduct themselves together. This is because a single phase has positive and negative peak values
at the same time.Construction:The input AC voltage is fed from a 3-phase delta star Q3 transformer.The positive terminal of the load is connected to the cathode of Diodes D1, D3, and D5. The anode of Diodes D1, D3, and D5 are connected to the input supply.Similarly, the negative terminal of the load is connected to the anode of Diodes D2, D4, and
D6. The cathode of Diodes D2, D4, and D6 are connected to the input supply.Diodes D1, D3, and D5 form a group of diodes that feed to the positive terminal.Diodes D2, D4, and D6 form a group of diodes that feed to the positive terminal.Connections:The cathode of Diode D2 and the anode of Diode D1 are connected to Phase R.The cathode of Diode
D4 and the anode of Diode D3 are connected to Phase Y.The cathode of Diode D6 and the anode of Diode D5 are connected to Phase B.Each input secondary terminal is connected to the cathode of one diode and the anode of the other to form a phase.Phase Formation:Diodes D1, D2, D3, and D4 form a phase network with R and Y of the input
secondary star terminal.Diodes D1, D2, D5, and D6 form a phase network with R and B of the input secondary star terminal.Diodes D3, D4, D5, and D6 form a phase network with Y and B of the input secondary star terminal.The load resistor RL is a part of every bridge network formed.Fig.5 3-Phase Bridge Rectifier Circuit DiagramThe two pairs of
Diodes in a phase do not conduct at the same time because each phase has negative and positive peaks at the same time.Each phase is separated by /3 or 60, meaning that the conduction angle of the Diode-Pair for a single cycle is /3 or 60. Hence, each diode conducts for 2/3 or 120 or in a single cycle.Operation:Case 1:In the phase network of R and
Y, D1, D2, D3, and D4 form a Bridge rectifier. When VB=0VR reaches the maximum positive peak value and VY reaches the maximum negative peak value.This causes Diodes D1 and D4 forward bias and Diodes D2 and D3 reverse bias.The Diodes D2 and D3 act as open circuits.The Diodes D1 and D4 form a series connection with RL and start
conducting.The current flows from D1 to RL and D4.Hence, we obtain a positive pulse for voltage across this bridge network: VRY.Case 2:In the phase network of R and B,D1, D2, D5, and D6 form a Bridge rectifier.-When VY=0VR reaches the maximum positive peak value and VB reaches the maximum negative peak value.This causes Diodes D1 and
D6 forward bias and Diodes D2 and D5 reverse bias.The Diodes D2 and D5 act as open-circuit.The Diodes D1 and D6 form a series connection with RL and start conducting.The current flows from D1 to RL and D6.Hence, we obtain a positive pulse for voltage across this bridge network: VRB.Case 3:In the phase network of Y and B,D3, D4, D5, and D6
form a Bridge rectifier. When VR=0VY reaches the maximum positive peak value and VB reaches the maximum negative peak value.This causes Diodes D3 and D6 forward bias and Diodes D4 and D5 reverse bias.The Diodes D4 and D5 act as an open circuit.The Diodes D3 and D6 form a series connection with RL and start conducting.The current flows
from D3 to RL and D6.Hence, we obtain a positive pulse for voltage across this bridge network: VYB.Case 4:In the phase network of Y and R,D1, D2, D3, and D4 form a Bridge rectifier. When VB=0VY reaches the maximum positive peak value and VR reaches the maximum negative peak value.This causes Diodes D3 and D2 forward bias and Diodes D1
and D4 reverse bias.The Diodes D1 and D4 act as open circuit.The Diodes D3 and D2 form a series connection with RL and start conducting.The current flows from D3 to RL and D2.Hence, we obtain a positive pulse for voltage across this bridge network: VYR.Case 5:In the phase network of B and R,D1, D2, D5, and D6 form a Bridge rectifier.When
VY=0VB reaches the maximum positive peak value and VR reaches the maximum negative peak value.This causes Diodes D5 and D2 forward bias and Diodes D1 and D6 reverse bias.The Diodes D1 and D6 act as open circuit.The Diodes D5 and D2 form a series connection with RL and start conducting.The current flows from D5 to RL and D2.Hence,
we obtain a positive pulse for voltage across this bridge network: VBR.Case 6:In the phase network of B and Y,D3, D4, D5, and D6 form a Bridge rectifier. When VR=0VB reaches the maximum positive peak value and VY gets the maximum negative peak value.This causes Diodes D5 and D4 forward bias and Diodes D3 and D6 reverse bias.The Diodes
D4 and D6 act as open circuit.The Diodes D5 and D4 form a series connection with RL and start conducting.The current flows from D5 to RL and D4.Hence, we obtain a positive pulse for voltage across this bridge network: VBY.Waveform:Fig.6 3-Phase Bridge Rectifier WaveformWe hope now you are well-informed about the Bridge Rectifiers. Still, if
you have any doubt, please feel free to ask in the comment section below.
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