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ABSTRACT  
An SCR is a current-controlled device with four layers of solid state, and a silicon control circuit regulates it. 

The SCR can act as a switch, controlling the flow of electricity, or as a rectifier, converting alternating current to 

direct current (DC). General Electric was the corporation that pioneered the development and commercialization 

of silicon-controlled rectifiers in 1957. The silicon-controlled switch was a component of electronic ballasts for 

fluorescent lighting (SCS). The four layers of a thyristor are the control terminal (also known as the gate), the 

positive terminal (also known as the anode), and the negative terminal (also known as the cathode) (cathode). 

The anode gate and the cathode gate collaborate to regulate the current flow from the anode to the cathode. A 

thyristor can regulate the flow of electricity to a load by switching it on and off or reversing its direction. In the 

case of the Chrysler, turning on the SCR necessitates applying a positive voltage to the gate, while turning it off 

necessitates decreasing the voltage provided to the gate. The silicon-controlled rectifier, often known as an SCR, 

is a device that regulates the current flow. It has four layers of semiconductor material and contains three 

connections: the anode, the cathode, and the gate. 

In electrical circuits, the silicon-controlled rectifier (SCR) may function as a switch and a rectifier. A 

semiconductor device with three terminals and a gate is a silicon-controlled rectifier, and the gate regulates how 

much current passes between the device's anode and cathode (SCR). The TRIAC has several uses, including 

power regulation, rectification, and inversion, to mention a few. A semiconductor with three terminals is known 

as a TRIAC, and it's also referred to as an electronic switch or thyristor. 
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I. Introduction 
This research will go through the theory 

behind how SCRs and TRIACs function and 

various implementations of that theory. The study 

aims to provide light on the inner workings of SCR 

and TRIAC, as well as the numerous practical uses 

for each component. 

Silicon-controlled rectifiers (SCRs) are 

four-layer semiconductor devices that regulate 

current flow. SCRs can be formed fromseveral 

semiconductor materials; however, the name 

"silicon-controlled rectifier" (SCR) is most 

commonly used to refer to SCRs made of silicon. 

While the anode and cathode transport most of the 

current, the gate acts as the control electrode 

(Chang, 2016). The anode is linked to the power 

supply's positive terminal, while the cathode is 

connected to the power supply's negative terminal. 

When powering the gate with respect to the 

cathode, it is most common to use a positive 

voltage source. 

If the anode has a greater positive charge 

than the cathode, the SCR is activated, and the 

current flows in the opposite direction. When the 

gate is positive relative to the cathode, the SCR is 

disabled, and no current flows through it. An SCR 

switch can be used to regulate the amount of 

current flowing through a circuit. When used in the 

rectifier mode, the SCR can aid in the conversion 

of alternating current (AC) to direct current (DC). 

Because the SCR is made up of four 

layers, it is sometimes referred to as a quadrupole. 

Electrical current passes between the anode and 

cathode, and the gate and emitter regulate that 

current (Chang, 2016). Because the cathode is 

frequently linked to the positive terminal of the 

power supply, the gate is generally connected to the 

negative terminal of the power supply. 
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The characteristics of curves in SCR and TRIAC are 

as follows: 

1. SCR: The current-voltage characteristics of SCR 

are non-linear and have a positive temperature 

coefficient. The voltage across the SCR increases 

rapidly when the current reaches the rated value or 

above. This is known as the ‘holding current’. 

 

2. TRIAC: The current-voltage characteristics of 

TRIAC are also non-linear, but the slope of the 

curve is much steeper than that of the SCR. The 

TRIAC has a negative temperature coefficient, 

meaning that the voltage across it decreases as the 

temperature increases. The TRIAC also has a lower 

current rating than the SCR. 

3. Both curves: Both SCR and TRIAC have a 

‘breakdown’ point where the voltage across them 

increases rapidly when the current reaches a certain 

level. This is known as the ‘break over’ point. In 

addition, both curves show a ‘snap-back’ region 

where the voltage decreases suddenly. This is 

caused by the presence of a parasitic diode in the 

device. 

 

Objectives  

The study aims to provide light on the inner 

workings of SCR and TRIAC, as well as the 

numerous practical uses for each component. 

 

Content 

Methods 

This investigation uses a study of prior 

research that has explored the functioning of SCRs 

and TRIACs, as well as a discussion of their 

respective outcomes. 



Adel H. Alshatti. International Journal of Engineering Research and Applications 

www.ijera.com 

ISSN: 2248-9622, Vol. 13, Issue 1, January 2023, pp. 19-25 

 

 
www.ijera.com                               DOI: 10.9790/9622-13011925                                      21 | P a g e  

               

 

A silicon-controlled rectifier comprises 

four layers of various semiconductor materials 

(SCR). When people talk about silicon-controlled 

rectifiers, they're talking about thyristors. Thyristors 

are silicon-based rectifiers with at least two gates 

(Santos et al. 2012). The thyristor has three 

terminals: one for control, known as the gate; one 

for positive current, known as the anode; and one 

for negative current, known as the cathode (the 

cathode). 

The word "TRIAC" refers to the three 

terminals of an alternating current switch and is an 

acronym for "TRIode for AC." TRIACs are a type 

of semiconductor device that has three layers. When 

people refer to a "TRIAC," they nearly invariably 

mean a "thyristor," a three-layer semiconductor 

device with at least two gates. TRIAC stands for 

"transistor-isolated alternating current." The gate is 

the terminal that regulates the four-layer 

semiconductor device known as the thyristor. This 

gadget likewise contains a positive terminal (named 

the anode) and a negative terminal (called the 

cathode). 

General Electric was the corporation that 

pioneered the development and commercialization 

of silicon-controlled rectifiers in 1957. The silicon-

controlled switch was a component of electronic 

ballasts for fluorescent lighting (SCS). 

A silicon-controlled rectifier is best thought 

of as a switch when it comes to its essential 

functioning. The transistor becomes unusable if 

there is no voltage between the gate and the cathode. 

The device may be activated by applying a positive 

voltage from the gate to the cathode. If a positive 

voltage is applied to the gate in the direction of the 

cathode, the switch will become active. The switch 

can be rendered useless by eliminating the gate 

voltage or reversing its sign concerning the cathode. 

Introducing a changing voltage to the gate allows 

for quick activation and deactivation of the switch 

(Santos et al. 2012). The frequency of the 

alternating voltage must be greater than the 

frequency of the SCR's gate trigger. The SCR will 

not conduct when the gate voltage is negative 

regarding the cathode, but it will when it is positive. 

The SCR will conduct when the gate voltage is 

positive. 

The thyristor can be compared to a switch 

made up of two transistors. When a positive voltage 

is applied to the gate and delivered in the direction 

of the cathode, the transistor on the left becomes 

active. The transistor on the right is triggered when 

a negative voltage is applied to the gate concerning 

the cathode. This is seen in the diagram below. 

Both transistors are turned off when the 

gate voltage is equal to zero. When the gate voltage 

is positive, the transistor on the left is active, but the 

transistor on the right is inactive. When the gate 

voltage is negative, the transistor on the right turns 

on, while the transistor on the left turns off. The 

transistor on the left is an anode gate transistor, and 

on the right is a cathode gate transistor. The anode 

gate is responsible for controlling current flow 

through the anode, whereas the cathode gate 

controls current flow via the cathode. 

The current that passes from the anode to 

the cathode is called anode current—the anode's 

gate voltage functions as a regulator for the current 

flowing through it. When the voltage at the anode 

gate exceeds the voltage at the cathode, an electric 

current flows from the anode. If the anode's gate 

voltage is lower than the cathode's, the current 

flowing through it is terminated. The phrase 

"cathode current" refers to the current that passes 

from the cathode to the anode in the opposite 

direction. The gate voltage delivered to the cathode 

controls the amount of current that flows through it. 

To allow current to flow through the cathode, the 

cathode's gate voltage must be greater than the 

voltage at the anode. If the cathode's gate voltage is 

lower than the anode's, the current flowing through 

the cathode will stop. 

A thyristor can be employed in one of two 

ways: to conduct current in one direction or to block 

current in the other. A forward-conducting mode in 

a semiconductor device can be initiated by applying 

a positive voltage across the anode concerning the 

cathode (Santos et al. 2012). Applying a positive 

voltage to the cathode compared to the anode can 

block current flow via the anode. Because of its dual 

nature, the thyristor may function as a switch and a 

rectifier. In switch mode, a positive voltage is 

applied to the thyristor's gate in proportion to the 

thyristor's cathode. This is what the mode's name 

will be required for the thyristor to become active. 

To deactivate a thyristor, either the gate voltage or 

the cathode voltage must be removed or rendered 

negative. When a positive voltage concerning the 

cathode is provided to the thyristor's anode, it 

operates in the rectifier mode. A thyristor can be 

turned off by applying a voltage to its cathode larger 

than the voltage supplied to its anode. 

The quantity of power given to the load 

may be controlled using a thyristor. To turn on the 

thyristor, a signal must be given to its gate; to turn it 

off, the gate voltage must be reduced or the signal 

erased. Either of these choices will suffice. 

If you require a switch or a rectifier, there 

is no need to seek any farther than a silicon-

controlled rectifier. The SCR is activated when the 

voltage at the gate is greater than the voltage at the 

cathode. The SCR may be turned off by either 

removing the voltage from the gate or applying a 

negative voltage to the gate about the cathode 
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(Santos et al. 2012). The SCR may function in the 

rectifier mode by supplying a positive voltage to the 

anode in contrast to the voltage provided to the 

cathode. Applying a positive voltage to the cathode 

compared to the anode may render the SCR useless. 

The gate voltage regulates the anode 

current. The gate voltage must be positive in relation 

to the cathode to activate the anode current. The 

anode current will stop flowing through the device 

when the gate voltage falls below the cathode 

voltage. In a single device, the SCR is a switch and 

a rectifier. If a positive voltage is provided to the 

gate concerning the cathode, the silicon-controlled 

rectifier (SCR) will switch on (Santos et al. 2012). 

An SCR may be turned off by either withdrawing 

the voltage from the gate or applying a negative 

voltage to the gate in the direction of the cathode. 

The SCR may function in the rectifier mode by 

supplying a positive voltage to the anode in contrast 

to the voltage provided to the cathode. Applying a 

positive voltage to the cathode compared to the 

anode may render the SCR useless. 

Controlling the quantity of power supplied 

to a load can be aided by a silicon-controlled 

rectifier. To turn on the SCR, a signal must be 

delivered to its gate, and to turn it off, either the 

voltage from its source must be withdrawn, or a 

negative voltage must be added. If you require a 

switch or a rectifier, there is no need to seek any 

farther than a silicon-controlled rectifier. The SCR 

is activated when the voltage at the gate is greater 

than the voltage at the cathode. 

 

II. Results 
This study demonstrates how adaptable 

SCRs and TRIACs can be in applications such as 

power control, rectification, and inversion. 

The silicon-controlled rectifier, often 

known as an SCR, is a device that regulates the 

current flow. It has four layers of semiconductor 

material and contains three connections: the anode, 

the cathode, and the gate. The gate regulates the 

amount of current flowing from the anode to the 

cathode (Chen, 2013). The SCR has several uses, 

including power regulation, rectification, and 

inversion. 

By functioning as a switch in the circuit, 

the SCR may control the flow of electricity in an 

electrical circuit. The gate terminal state is utilized 

to identify whether or not an SCR is activated or 

deactivated and when this occurs. The SCR can no 

longer conduct electricity when the gate voltage 

falls below a certain threshold. The silicon-

controlled rectifier (SCR) is activated when the gate 

voltage exceeds the threshold value. The silicon-

controlled rectifier (SCR) can regulate electrical 

circuits' current (Chen, 2013). It is possible to 

control the power going to a load using an SCR. The 

SCR can control not only the current but also the 

voltage in an electrical circuit. The SCR can 

regulate the current flow through the circuit by 

changing the gate voltage. 

It is possible to make the necessary 

adjustments using the SCR. The alternating current 

(AC) must first be adjusted before it can be 

converted to a direct current (DC) (DC). It is 

possible to convert AC to DC by using an SCR. 

When employing the SCR in your circuitry, you 

may achieve single- or three-phase rectification. 

Rectification of both full and partial waves is 

possible with the SCR. 

When using an SCR, inversion is a 

possibility. In other words, inversion is the 

conversion of direct current (DC) to alternating 

current (AC) (AC). The SCR may change direct 

current into alternating current. The SCR can 

regulate the current flowing through an inverter, and 

the gate voltage can change the ON/OFF state of the 

SCR. It is possible to control the power going to a 

load using an SCR. 

A TRIAC is a semiconductor device with 

three terminals regulating the current flow through 

it. This terminal's two ends are referred to as the 

anode and the gate, and the gate regulates electron 

passage from the anode to the cathode and vice 

versa. The TRIAC has several uses, including power 

regulation, rectification, and inversion, to mention a 

few. 

A TRIAC switch can be introduced into an 

electrical circuit to regulate the current flow. The 

gate terminal is in charge of switching the TRIAC 

between ON and OFF states. When the voltage at 

the gate goes below the threshold voltage, the 

TRIAC becomes unusable (Chen, 2013). The gate 

voltage must be greater than the threshold voltage 

for the TRIAC to become active. The TRIAC is a 

powerful tool for managing current flow across an 

electrical circuit. Because of the TRIAC's 

capabilities, the load may be switched on and off. 

The TRIAC can manage the current and the voltage 

in an electrical circuit. The TRIAC can regulate the 

current flowing through the circuit by varying the 

voltage at the gate. 

The TRIAC is a tool that may be used to 

repair problems. The alternating current (AC) must 

first be adjusted before it can be converted to a 

direct current (DC) (DC). If you need to convert 

alternating current (AC) to direct current (DC), 

you'll need a TRIAC (DC). The TRIAC may rectify 

single-phase or three-phase setups (Chen, 2013). 

The TRIAC can conduct rectification on both full 

and half waves separately. 

A TRIAC can be used to achieve inversion. 

In other words, inversion is the conversion of direct 
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current (DC) to alternating current (AC) (AC). If 

you need to convert direct current to alternating 

current, the TRIAC is the component you need. The 

gate voltage controls a triode rectifiers ON/OFF 

state and ac generator (TRIAC). A TRIAC, which 

stands for triode rectifier and ac generator, may 

control the current of an inverter. Because of the 

TRIAC's capabilities, the load may be switched on 

and off. 

 

III. Discussion 
The major focus of this research will be on 

the several applications of SCR and TRIAC. 

Silicon-controlled rectifiers, also known as 

thyristors, are three-terminal semiconductor devices 

that may be employed as an electronic switch or to 

correct electrical current. On the other hand, a 

rectifier can only be engaged in one direction at a 

time, but an SCR may be switched on and off at a 

whim. A TRIAC is a type of semiconductor with 

three terminals that may be used as an electronic 

switch or thyristor (Chen, 2013). The benefit of the 

TRIAC over the SCR is that it can be activated in 

either direction, whereas the SCR can only be 

activated in one. This enables the TRIAC to be 

switched on and off in any direction. 

SCRs and TRIACs are valuable 

components to have on hand for a wide range of 

applications, such as power supply and motor 

controller circuits, lighting circuits, and household 

appliance circuits. 

SCRs and TRIACs are widely used to 

manage the quantity of electricity flowing via a 

power source. 

In the motor controllers, SCRs and 

TRIACs activate and deactivate motors. 

TRIACs and SCRs are utilized in the 

lighting control system to switch on and off the 

lights as needed. The system provides this feature. 

SCRs and TRIACs are widely used to 

control the flow of electrical current through 

domestic appliances such as washing machines and 

dishwashers. SCRs and TRIACs have a wide range 

of applications in industrial controls and 

telecommunications, as well as in security and 

communication systems. 

 

Circuits 

This inquiry employs two types of circuits: 

a rectifier and an inverter. 

The process can be reversed by using either 

an inverter circuit, which converts direct current 

(DC) to alternating current (AC) or a rectifier 

circuit, which converts alternating current (AC) to 

direct current (DC). Circuits of this sort are crucial 

components in the functioning a wide range of 

electronic devices due to their capacity to assist the 

breakdown of electrical power into its component 

constituents. Rectifier circuits are found in a wide 

range of electrical products, such as power supplies, 

chargers, and converters, to mention a few. 

Furthermore, certain audio and welding equipment 

is dependent on them. Inverter circuits are found in 

various electronic equipment, such as computers, 

home appliances, and cars. 

If you're only studying one circuit form, make it the 

rectifier. It is made up of two diodes that are 

coupled in series with an alternating current source. 

Diodes are used in this circuit to convert the 

alternating current (AC) waveform to the direct 

current (DC) waveform since they only allow 

current to travel in one direction (Chang, 2016). The 

inverter circuit is substantially more sophisticated 

than the considerably simpler rectifier circuit, and it 

comprises two transistors coupled in series with the 

given DC power supply. The quick on-and-off 

switching of current by transistors produces an AC 

waveform, which is the inverse of the DC 

waveform. Many electronic gadgets require inverter 

and rectifier circuits to function properly, and much 

electrical equipment would be rendered unusable if 

these circuits were not. 

 

Curves  

The current-voltage characteristics of TRIACs and 

SCRs were integrated into the curves utilized in this 

study. 

The characteristics of SCR are: 

 An SCR is unidirectional, meaning that it 

only conducts current in one direction. 

 It has a high voltage breakdown and can 

handle large currents. 

 Its switching speed is relatively slow, 

usually in the range of microseconds. 

 It has a high on-state resistance and a low 

off-state resistance. 

 It can be used in applications such as AC 

motor control, circuit breaker, and power regulators. 

The characteristics of TRIAC are: 

 A TRIAC is bidirectional, meaning it can 

conduct current in either direction. 

 It has a low voltage breakdown and can 

handle only moderate currents. 

 Its switching speed is relatively fast, 

usually in the range of nanoseconds. 

 It has a low on-state resistance and a high 

off-state resistance. 

 It can be used in applications such as light 

dimming, temperature control, and motor control. 

When designing a power electronics 

circuit, it is critical to consider the current-voltage 

characteristics of components such as SCRs and 

TRIACs. The form of the TRIAC curve defines the 

device's switching losses, whereas the shape of the 
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SCR curve controls the conduction losses. To 

construct a power electronic circuit properly, one 

must strike a balance between switching and 

conduction losses. When minimizing losses as much 

as humanly possible, a mix of silicon-controlled 

rectifier (SCR) devices and triode rectifier (TRIAC) 

devices is frequently the best choice for a design. It 

is critical to remember that the current-voltage 

characteristics of SCR and TRIAC devices may vary 

based on the kind of device and the manufacturer. 

As a result, before making any changes to the 

circuit, it is critical to review the device's datasheet. 

The semiconductor device's current-voltage 

characteristic is a graph that shows how the current 

flowing through the device fluctuates in response to 

changes in the voltage supplied to its opposite 

terminal (Chang, 2016). A silicon-controlled 

rectifier's (SCR) current-voltage characteristic is a 

graph that shows how the current flowing through 

the SCR varies as a function of the voltage applied 

across the SCR. A TRIAC's current-voltage 

characteristic is a graph showing how the current 

flowing through the TRIAC fluctuates as a function 

of the voltage applied. 

In an SCR, the relationship between current 

and voltage has a bimodal pattern. The forward-

active area is the first of two zones in which the 

current flowing through the SCR rises as the applied 

voltage increases. When the applied voltage 

increases, the SCR reaches the second zone, the 

reverse-active region, and the current begins to 

drain. The terms "blocking region" and "reverse-

active zone" can be used interchangeably. 

In a TRIAC, the relationship between 

current and voltage is represented by a curve with 

three separate portions. The amount of current 

flowing through a TRIAC grows linearly with the 

applied voltage in the first part, known as the 

forward-active zone (Chang, 2016). The current 

through the TRIAC drops as the applied voltage 

increases in the second zone, known as the reverse-

active zone. The third zone is known as the 

breakdown region, and it is identified by an increase 

in current flowing through the TRIAC in response to 

an increase in applied voltage. 

 

IV. Recommendation 
More research on the potential uses of SCR 

and TRIAC in various domains is recommended. 

The SCR and TRIAC technologies have the 

potential to be utilized in a wide range of 

applications. A silicon-controlled rectifier (SCR), 

also known as a TRIAC, may regulate current, 

whereas a TRIAC can regulate voltage. 

Furthermore, the power in a circuit can be regulated 

using an SCR or TRIAC. SCR and TRIAC have 

potential applications and advantages in several 

disciplines and circumstances. SCRs and TRIACs, 

for example, can increase a circuit's efficiency while 

decreasing its cost. Furthermore, SCR and TRIAC 

can help make a circuit safer by decreasing the 

chance of electrical fires inside the circuit. 

However, a few obstacles must be 

overcome before SCR and TRIAC may be widely 

employed in a wide range of applications. These 

difficulties include the following: More research, for 

example, is required to design versatile programs to 

function successfully in various situations. 

Furthermore, additional study on making SCR and 

TRIAC more dependable is required. In summary, 

the study's findings indicate the necessity for more 

research into the potential applicability of SCR and 

TRIAC in different scenarios. The insights gained 

from this exercise will provide light on the possible 

advantages and risks connected with employing 

SCR and TRIAC in a variety of scenarios. 

Furthermore, the findings of this study will be 

extremely beneficial in enhancing the efficiency, 

safety, and reliability of SCR and TRIAC 

technologies. 

 

V. Conclusion 
To summarise, both TRIACs and SCRs 

have several uses. They allow for the control of 

power, the rectification of power, and the inversion 

of power. The investigation's findings, the following 

discussion, and the study of relevant literature all 

lead to the notion that SCRs and TRIACs may have 

several possible uses, some of which are linked to 

power regulation, rectification, and inversion. SCRs 

and TRIACs are valuable components to have on 

hand for a wide range of applications, such as power 

supply and motor controller circuits, lighting 

circuits, and household appliance circuits. They 

have various additional uses, including 

communication systems, industrial controls, and 

safety and security systems. 

The use of rectifiers and inverter circuits is 

vital in a wide range of electrical equipment, and 

much electrical equipment would be rendered 

unusable if these circuits were not. When designing 

a power electronics circuit, it is critical to consider 

the current-voltage characteristics of components 

such as SCRs and TRIACs. The form of the TRIAC 

curve defines the device's switching losses, whereas 

the shape of the SCR curve controls the conduction 

losses. 
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