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control, Operation and commercial driver chips and packages 

Stepper motors are widely used in various industries and applications that require precise 

control of movement. These motors provide accurate position control and are commonly 

used in robotics, automation systems, 3D printers, CNC machines, and many other devices. 

In this article, we will explore the basic principles involved in stepper motor control and 

operation, as well as some popular commercial driver chips and packages. 

 

Basic Principle of Stepper Motor Control and Operation: 

 

The fundamental principle behind stepper motor control is the ability to convert electrical 

pulses into discrete mechanical movements. Stepper motors consist of multiple coils or 

windings that are energized in a specific sequence to generate rotational motion. The most 

common types of stepper motors are the permanent magnet (PM) stepper motor and the 

hybrid stepper motor. 

 

The operation of a stepper motor is based on the interaction between the magnetic fields 

produced by the stator and rotor. The stator consists of multiple pole pairs, which are 

energized by electrical pulses from the driver circuitry. The rotor, typically equipped with a 

permanent magnet or teeth, aligns itself with the energized stator poles, resulting in 

rotational motion. 

 

Stepper motors can be controlled in two main ways: open-loop control and closed-loop 

control. In open-loop control, the driver sends a sequence of electrical pulses to the motor, 

assuming that each pulse will result in a specific increment of rotation. This method is simple 

and cost-effective but does not provide feedback on the motor's actual position. 

 

Closed-loop control, on the other hand, involves a feedback mechanism to ensure accurate 

positioning. This feedback is typically achieved using encoders or position sensors that 

provide information about the motor's actual position. The control system compares the 

desired position with the feedback data and adjusts the pulse sequence accordingly, making 

closed-loop control more accurate but also more complex and costly. 

 

Commercial Driver Chips and Packages: 

 



To control stepper motors effectively, various commercial driver chips and packages are 

available in the market. These driver chips provide the necessary power amplification, 

sequencing, and control logic for the stepper motor. Here are some popular options: 

 

Allegro A4988: The Allegro A4988 is a widely used stepper motor driver chip. It offers 

microstepping capability, allowing for smoother and more precise motion control. The 

A4988 also provides built-in protection features like overcurrent and thermal shutdown. 

 

Texas Instruments DRV8825: The DRV8825 is another popular driver chip known for its high 

performance and reliability. It supports up to 1/32 microstepping and offers adjustable 

current limiting and over-temperature protection. 

 

STMicroelectronics L297/L298: The L297/L298 is a popular driver chip combination that 

provides full stepping and half stepping modes. It includes built-in protection against 

overcurrent and overheating and is suitable for medium to high-power stepper motors. 

 

Toshiba TB6600: The TB6600 is a versatile driver chip capable of driving various types of 

stepper motors, including bipolar and unipolar motors. It supports up to 1/16 microstepping 

and offers adjustable current output and thermal shutdown protection. 

 

Trinamic TMC2130: The TMC2130 is a high-performance driver chip that offers advanced 

features like stealthChop, which provides near-silent operation. It supports up to 1/256 

microstepping and includes overcurrent and overtemperature protection. 

 

These driver chips are available in various packages, including DIP (Dual Inline Package), SOIC 

(Small Outline Integrated Circuit), QFN (Quad Flat No-Lead), and TSSOP (Thin Shrink Small 

Outline Package), among others. The choice of package depends on the specific application 

requirements, board space, and manufacturing considerations. 

 

In conclusion, stepper motors are precision machines that provide accurate control over 

movement. Their operation is based on the interaction between stator and rotor magnetic 

fields. Stepper motor control can be achieved through open-loop or closed-loop methods, 

depending on the desired level of accuracy. Several commercial driver chips and packages 

are available, offering different features and capabilities to suit various applications. 

Choosing the right driver chip and package is crucial for achieving optimal performance and 

reliability in stepper motor systems. 


