
 

 

DC MOTOR CONTROLLER USING IRFZ44N 

This document provides product specifications for the IRFZ44N N-

Channel MOSFET transistor made by INCHANGE Semiconductor. 

The transistor has a maximum drain current of 49A, drain-source 

voltage of 55V, and on-resistance of 0.032 ohms or less. It is 

designed for use in applications requiring low voltage, high-speed 

switching such as power supplies, converters, and motor controls. 

 

 

 

 

 



 

 

IRFZ44N: The Ultimate Guide to This Powerful MOSFET Transistor 

What is IRFZ44N? 

The IRFZ44N is a MOSFET power transistor made by Infineon Technologies. It's known for its capacity 

to switch high voltage and current levels. MOSFET means Metal Oxide Semiconductor Field Effect 

Transistor, a transistor type that has low resistance to output and high resistance to input. The 

IRFZ44N can handle a maximum voltage of 55 volts and a maximum current of 49 amperes. 

 

IRFZ44N MOSFET 

 

The IRFZ44N transistor is suitable for situations that demand high voltage and current switchings like 

power supply and motor control circuits. Due to its low on-state resistance, it can manage high 

currents effectively with minimal energy usage. It is widely recognized for its reliability and 

robustness, which makes it a popular choice in the electronics industry. 



 

The IRFZ44N transistor is a great choice for low-power circuits that require control over large loads 

using a weak signal. Furthermore, it has a low gate charge, which makes it easy to manage with a 

weak external signal. In addition, it works well for high-frequency applications up to 1MHz and can 

withstand a wide temperature range (-55°C to +175°C). 

 

The IRFZ44N is a reliable electronic component that is capable of handling high currents and voltages 

in circuits. It has a low output impedance, high input impedance, and low on-state resistance which 

makes it versatile and suitable for a variety of applications. It is commonly used in power supplies 

and audio amplifiers, making it an ideal choice for both professional engineers and amateurs. 

 

MOSFET Transistors 

IRFZ44N pinout diagram 

 

The MOSFET is a type of transistor that works as either an amplifier or switch in electronic circuits. It 

has three terminals and works by adjusting the width of the semiconductor material channel 

between two doped areas. The voltage applied to the third terminal, known as the gate, is what 

regulates the channel's width. 

 

MOSFET transistors are divided into two types based on their channel composition: n-channel 

MOSFET (NMOS) and p-channel MOSFET (PMOS). The channel of an NMOS transistor is made up of 

mainly electrons, while that of a PMOS transistor is made up of mainly holes. These transistors 

function based on the electric field produced by the gate voltage and charge carriers in the channel. 

 

MOSFET transistors are great for high-frequency applications due to their high input impedance. This 

means they don't drain much current from the input signal, which reduces the impact on the signal 

source. Additionally, they have a low output impedance, which lowers power dissipation and 

enables them to efficiently drive high loads. 

 

MOSFET transistors are great for quick switching between on and off states, making them a top 

choice for applications that require rapid switchings like motor control circuits, power supplies, and 

audio amplifiers. They're also perfect for integrated circuits due to their small size and compatibility 

with CMOS technology, hence they're widely used. 

 



To summarize, MOSFET transistors are commonly used components in electronic circuits due to 

their versatility. Their properties include high input impedance, fast switching speeds, and low 

output impedance. Moreover, MOSFET transistors work by utilizing the electric field generated by 

the gate voltage and charge carriers in the channel. They are used in motor control circuits, power 

supplies, audio amplifiers, and integrated circuits. 

 

Applications of IRFZ44N 

The MOSFET transistor known as IRFZ44N is widely used in electronic circuits because it has the 

capability to switch high currents and voltages. It is commonly utilized for various applications. 

 

Power Supplies: The IRFZ44N is a component commonly used in power supply circuits to efficiently 

switch high levels of voltage and current. It can handle up to 49 amps of current and 55 volts. 

Functioning as a voltage regulator 

Motor Control: The IRFZ44N is a popular choice for circuits that control motors because it can switch 

high currents required for controlling the speed and direction of the motor. This makes it a suitable 

option for such applications. 

Audio Amplifiers: The IRFZ44N is used in audio amplifier circuits to efficiently switch high currents. 

This component is critical to driving the output stage of the amplifier and is particularly well-suited 

for high-powered audio systems. 

Simple audio amplifier 

Lighting Control: The IRFZ44N is a component utilized in lighting control circuits. In order to regulate 

the brightness and color of lighting systems by switching high currents. It is ideal for LED lighting 

systems and high-power lighting applications, owing to its capability of handling high currents. 

Lighting control 

Switching Power Supplies: The IRFZ44N is a component utilized to switch high currents at high 

frequencies in switching power supply circuits, which are common in electronic devices like 

computers, televisions, and mobile phones. Therefore, its low on-state resistance and fast switching 

speed make it a suitable choice for such circuit applications. 

The IRFZ44N is a frequently used part in electronics where there's a need for high current and 

voltage switching. Such as motor control circuits, power supplies, and lighting control.  Therefore, its 

high current and voltage ratings, low on-state resistance, and fast switching speed make it a 

preferred choice. 

 

Pin Configuration 



Pin Configuration of IRFZ44N 

 

The IRFZ44N MOSFET is designed with three pins. They can be used to connect it to other 

components in an electronic circuit. These three pins are known as the output pins. 

 

Gate: The gate pin controls the amount of current that flows between the source and drain pins. By 

applying a voltage to the gate pin, the width of the channel that the current flows through can be 

adjusted. 

Drain: This pin is responsible for conducting current from the source pin to the load in the circuit. 

This pin is connected to the ground in a circuit and it enables the current to pass through the load.  

 

The diagram shows the three pins of the IRFZ44N: drain, gate, and source. The voltage applied to the 

gate pin determines the flow between the drain and source pins. Usually, the gate pin is connected 

to a control signal from a device such as a microcontroller or an oscillator. In order to avoid 

damaging the component or circuit, it's crucial to connect the IRFZ44N pins properly. The datasheet 

for the IRFZ44N provides specific details on pin layout and recommended connection procedures. 

 

Circuit Designing 

To design a circuit using an IRFZ44N power MOSFET transistor, it is important to follow a few key 

steps carefully. Here is a general guideline on how to do it: 

 

Determine the circuit requirements: In order to design the circuit, you need to collect information. 

Such as the load characteristics, input voltage, and output current. This information will be helpful in 

selecting the right components that meet the circuit requirements. 

Choose the components: To complete the circuit, please choose the required components. By 

including resistors, capacitors, diodes, and other necessary components. 

Select the IRFZ44N MOSFET: When selecting the IRFZ44N MOSFET transistor, make sure to check the 

maximum current and voltage ratings of the component against the specifications of the load. 

Determine the gate voltage: Calculate the gate voltage needed to turn on and off the IRFZ44N by 

referring to the datasheet. 

Design the gate driver circuit: Please create a gate driver circuit that can supply enough voltage and 

current to switch the IRFZ44N on and off.  Thereafter use an external driver IC or a transistor circuit 

to design this circuit.  



Connect the circuit: Please follow the circuit diagram to connect the components and the IRFZ44N 

MOSFET transistor. Make sure that the connections are accurate and meet the necessary 

requirements. 

Test the circuit: To verify proper functionality, conduct a circuit test. Use a multimeter or 

oscilloscope to track voltage and current levels. 

Optimize the circuit: To improve the performance and efficiency of the circuit, adjust the values of 

the components, gate voltage, and other relevant parameters. 

To design a circuit that utilizes the IRFZ44N power MOSFET transistor, it is important to carefully 

assess the circuit needs, select appropriate components, calculate gate voltage, design the gate 

driver circuit, and conduct thorough testing and optimization.  

 

Electrical Characteristics 

The electrical characteristics of the IRFZ44N power MOSFET transistor are important to understand 

in order to design a circuit and to ensure proper operation of the component. Here are some of the 

key electrical characteristics of the IRFZ44N: 

 

Drain-Source Voltage (Vds): The maximum voltage that can be applied across the drain and source 

pins of the IRFZ44N is 55 volts. Exceeding this voltage rating can damage the component. 

Drain Current (Id): The maximum drain current that the IRFZ44N can handle is 49 amps. This value 

depends on the ambient temperature and the operating conditions of the component. 

Gate-Source Voltage (Vgs): The maximum gate-source voltage that can be applied to the IRFZ44N is 

+/- 20 volts. The voltage applied to the gate pin controls the flow of current between the source and 

drain pins. 

Gate Threshold Voltage (Vgs(th)): This is the minimum voltage required to turn on the IRFZ44N. The 

typical value of Vgs(th) for IRFZ44N is 2-4 volts. 

On-Resistance (Rds(on)): This is the resistance between the drain and source pins when the IRFZ44N 

is fully turned on. The typical value of Rds(on) for IRFZ44N is 17 milliohms. 

Total Gate Charge (Qg): This is the total charge required to turn the IRFZ44N on and off. The typical 

value of Qg for IRFZ44N is 44 nC. 

Gate-Source Capacitance (Cgs): This is the capacitance between the gate and source pins of the 

IRFZ44N. The typical value of Cgs for IRFZ44N is 2000 pF. 

Understanding these electrical characteristics is essential for designing a circuit using the IRFZ44N 

power MOSFET transistor. By considering these parameters, you can select appropriate components, 

design the gate driver circuit, and ensure that the circuit operates within the safe limits of the 

component. 



 

Available alternatives for the IRFZ44N 

There are other options in the market that can be considered as alternatives to the popular IRFZ44N 

power MOSFET transistor. Some of these alternatives are listed below. 

 

IRFZ48N: There is a more powerful version of the IRFZ44N. This version has a maximum drain current 

of 64 amps and a maximum voltage rating of 60 volts. It also has a lower on-resistance than the 

IRFZ44N. This makes it a suitable option for applications that require high power. 

IRF3205: This power MOSFET transistor is a popular choice that can handle up to 55 volts and a 

maximum drain current of 110 amps. It has a lower on-resistance compared to the IRFZ44N, making 

it a great option for high-power applications. 

IRLZ44N: This is a type of IRFZ44N that works with digital circuits and microcontrollers meaning that 

there is no need for an external gate driver circuit. Additionally, it has a lower resistance compared 

to the IRFZ44N and can handle a maximum voltage of 55 volts. 

STP55NF06L: STMicroelectronics manufactures a power MOSFET transistor that has a maximum 

voltage capacity of 60 volts and can handle a maximum drain current of 50 amps. It has a lower on-

resistance compared to the IRFZ44N, making it a suitable option for various power electronic 

applications. 

FDP7030L: Fairchild Semiconductor has a power MOSFET transistor that works well for high-power 

applications. The transistor's maximum voltage rating is 100 volts, and its maximum drain current is 

60 amps. Additionally, it has a lower on-resistance compared to the IRFZ44N. 

When looking to replace the IRFZ44N power MOSFET transistor, make sure to choose alternative 

options that meet the voltage and current requirements, on-resistance, and gate capacitance of your 

application. Always consult the datasheet of any alternative component to ensure compatibility. 

 

Troubleshooting of IRFZ44N 

If you're having issues with the IRFZ44N power MOSFET transistor in your circuit, there are 

troubleshooting steps that you can take. 

 

Check the connections: To prevent any malfunctions, ensure that all connections between the 

IRFZ44N and other components in the circuit are both secure and correct. Problems may arise if 

there are loose or incorrect connections. 

Check the gate voltage: To operate safely, measure the gate voltage of the IRFZ44N using a 

multimeter and make sure it falls within the specified range in the datasheet. If the voltage is lower 



than the specified range, the component may not turn on properly. On the other hand, exceeding 

the allowable range may cause damage to the component. 

Check the load: Make sure you don't connect a load that exceeds the maximum current or voltage 

ratings of the IRFZ44N component to prevent damage or malfunction. 

Check the heat sink: Make sure the heat sink is installed correctly and there is enough thermal 

conductivity between the IRFZ44N and the heat sink to avoid overheating and failure of the 

component. 

Check for other faulty components: If the issue remains unresolved despite following the previous 

steps, check for other faulty components in the circuit which might be causing the problem. Replace 

any of those components which are defective and conduct another test on the circuit. 

If no resolution has been attained after completing the initial attempts, take a closer look at your 

circuit and determine if any other components may be preventing an optimal outcome. Replace 

these parts as necessary for another round of testing to ensure success! 

 

Conclusion 

The IRFZ44N power MOSFET transistor is a versatile choice for high-performance applications in the 

field of power electronics. With its impressive current and voltage ratings, low on-resistance levels, 

and fast switching speeds - it's no wonder that this component has become so widely favored among 

professionals who require reliable control over their electrical systems. To maximize performance 

when using an IRFZ44N, be sure to observe all recommended practices: double check your 

connection methods; plan accordingly based upon appliance requirements; monitor gate voltages 

and load thresholds vigilantly during operation - then you can enjoy peak efficiency from your device 

with minimal risk 



 


