How to design the motor PCB board?

The design of the motor PCB board is a very important part of
the motor driver development process. The rationality and
reliability of its design will directly affect the performance and
service life of the motor driver. This article will introduce in
detail the design methods and precautions of the motor PCB

board.

1. Determine motor drive requirements and parameters

Before designing the motor PCB board, it is first necessary to
clarify the requirements and parameters of the motor drive,
including the motor's power, voltage, current, control method,
etc. These parameters will directly affect the design and
performance of the motor driver, so they need to be fully

understood and analyzed before design.
1. Determine the size and shape of the PCB

Based on the size requirements of the motor and the external
connection interface, the size and shape of the PCB need to be

determined. Generally speaking, the size of the PCB needs to
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take into account factors such as the size of the motor, the
layout of the components, the location of the connection
interface, etc. The production cost and processing difficulty of

the PCB also need to be taken into consideration.

1. Overall layout planning

After determining the size and shape of the PCB, it is necessary
to carry out overall layout planning, reasonably arrange the
placement of components, reduce wiring length, and reduce
electromagnetic interference. Generally speaking, the motor
drive board can be divided into different functional areas, such
as power supply area, control logic area, power output area,
etc., while determining the location and layout of each area to
ensure signal integrity between different functional modules.

and electromagnetic compatibility.

1. Component layout and wiring

After the overall layout planning, the layout and wiring of
components need to be carried out. The layout of components
needs to consider the connection relationship and signal
integrity issues between each component, as well as the heat

dissipation performance and mechanical strength of the



components. In terms of wiring, factors such as current loops,
signal transmission, and connection interfaces need to be
considered. At the same time, attention must be paid to details

such as the direction, width, and spacing of the wiring.

1. Consider electromagnetic compatibility

During the component layout and wiring process,
electromagnetic compatibility issues need to be considered.
Electromagnetic compatibility refers to the ability of electronic
equipment to work normally in an electromagnetic
environment. If electromagnetic compatibility is not considered,
the performance of electronic equipment will be reduced or
even damaged. Therefore, the following points need to be

considered during design:

Select components and materials with low electromagnetic
interference;

Reasonably arrange the location and layout of components to
avoid areas with high electromagnetic interference;

Take measures such as shielding and filtering to reduce the
impact of electromagnetic interference;

Backup and filter key signals to improve signal reliability.



1. Consider power supply and ground design

Power supply and ground design are a very important part of
motor PCB board design. The power supply is the source of
energy for the motor driver, and ground is the reference for the
current loop. If the power supply and ground are not designed
properly, the performance of the motor driver will be reduced
or even damaged. Therefore, the following points need to be

considered during design:

Choose an appropriate power supply solution and determine
the voltage and current level of the power supply according to
the power requirements of the motor;

Backup and filter the power supply to improve the reliability
and stability of the power supply;

Reasonably arrange the location and layout of the power
supply and ground to ensure the smoothness and stability of
the current loop;

Partition the ground wire to avoid noise interference on the

ground wire.

1. Consider heat dissipation performance



The motor driver will generate a large amount of heat during
operation. If the heat dissipation is poor, the performance of
the motor driver will be reduced or even damaged. Therefore,

the following points need to be considered during design:

Choose an appropriate cooling solution and determine the type
and specifications of the radiator according to the power
requirements of the motor;

Place the radiator on the surface of the motor driver to ensure
heat dissipation;

Proper layout and installation of radiators to avoid failures

caused by poor heat dissipation.

1. Consider mechanical properties and protection levels

The motor PCB board needs to withstand mechanical stress
such as vibration and impact of the motor, so the mechanical
performance and protection level need to be considered. At

the same time, it is also necessary to consider the protection
level of the PCB board to ensure that it can adapt to the climate,

dust and other factors in the working environment.

What points need to be considered in motor PCB board design?

Motor PCB board design needs to consider the following points:
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1. Determine the motor type and specifications: The design
of the motor PCB board needs to be based on the motor
type and specifications. Different motor types and sizes
require different circuit designs and layouts to meet their
specific performance requirements.

2. Consider power supply and voltage requirements: The
motor PCB board needs to provide stable power supply
and voltage for the motor driver. Based on the power and
current requirements of the motor, designers need to
select the appropriate power supply and voltage and
ensure the stability and reliability of the power supply.

3. Consider signal and control interfaces: The motor PCB
board needs to connect signal and control interfaces with
other circuit boards such as control circuits or
microcontrollers. Designers need to consider the type, size,
and number of interfaces to ensure that the motor driver
can properly receive and send signals.

4. Consider electromagnetic compatibility: The motor PCB
board will be affected by electromagnetic interference
during operation, so electromagnetic compatibility issues
need to be considered. Designers can use appropriate

shielding measures, filters, etc. to reduce the impact of



electromagnetic interference and improve the stability
and reliability of the motor.

. Consider thermal design and heat dissipation: The motor
driver will generate a lot of heat when working, so
thermal design and heat dissipation issues need to be
considered. Designers can use appropriate heat sinks,
thermal conductive materials, etc. to reduce the
temperature of the motor driver and ensure its normal
operation.

. Consider the layout and wiring design: The layout and
wiring design of the motor PCB board directly affects the
performance and quality of the motor. Designers need to
reasonably plan the layout of components, optimize
wiring design, and reduce problems such as signal
interference and electromagnetic radiation.

. Consider safety issues: The design of the motor PCB board
needs to take into account safety issues, such as
preventing overcurrent, overvoltage, short circuit and
other fault conditions. Designers can use protection
circuits, fuses and other measures to improve safety and

ensure the stability and reliability of the motor.



8.

10.

Consider maintainability and upgradeability: The design of
the motor PCB board needs to consider maintainability
and upgradeability. Designers can use standard interfaces
and specifications for design to facilitate maintenance and
upgrades.

Consider cost factors: The design of the motor PCB board
needs to consider cost factors. Designers need to select
appropriate components and materials, optimize the
design process, reduce manufacturing costs, and improve
cost performance.

Consider environmental protection requirements: With
the continuous improvement of environmental awareness,
the design of motor PCB boards also needs to take
environmental protection requirements into consideration.
Designers can choose to use environmentally friendly
materials, optimize material usage and other methods to

reduce the impact on the environment.

In summary, the design of a motor PCB board needs to consider
a variety of factors, including motor type and specifications,
power and voltage requirements, signal and control interfaces,
electromagnetic compatibility, thermal design, layout and

wiring design, safety issues, maintainability and reliability.



Upgradability, cost factors and environmental protection
requirements, etc. Only by comprehensively considering these
factors and carrying out reasonable design and processing can

the performance and quality of the motor driver be ensured.



