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Yt Gabe Ta Tachnalagy

3D PRINTER CNC DRIVER A4988

The A4988 is a popular
stepper motor driver

module commonly
used in 3D printers,

CNC machines, and

other applications requiring precise control of stepper
motors. It is designed to drive bipolar stepper motors and is often paired with
microcontrollers like Arduino, Raspberry Pi, or other control boards.

Key Features of the A4988:

1.

4.

5.

Microstepping: Supports up to 1/16 microstepping, allowing for
smoother and more precise motor movements.

Current Control: Adjustable current limiting to protect the motor and
driver from overheating.

Voltage Range: Operates at 8-35V, making it suitable for a wide range of
stepper motors.

Thermal Protection: Includes thermal shutdown circuitry to prevent
damage from overheating.

Compact Size: Small form factor, making it easy to integrate into projects.

Pinout and Connections:

VMOT: Motor power supply (8-35V).

GND: Ground for the motor power supply.

VDD: Logic voltage (3-5.5V, typically 5V).

GND: Ground for the logic voltage.

1A, 1B, 2A, 2B: Connections to the stepper motor coils.
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STEP: Input for step pulses (each pulse moves the motor one step).

DIR: Direction control (HIGH or LOW determines the direction of rotation).
ENABLE: Enables or disables the driver (LOW to enable, HIGH to disable).
MS1, MS2, MS3: Microstepping control pins (set HIGH or LOW to
configure microstepping mode).

RST: Reset pin (LOW to reset, typically tied to SLEEP).

SLEEP: Sleep mode control (LOW to put the driver into sleep mode).

Typical Setup for 3D Printers or CNC:

1.

w

Power Supply: Connect the motor power supply (VMOT) and logic power
supply (VDD).

Motor Connections: Connect the stepper motor coils to 1A, 1B, 2A, and
2B.

Control Signals: Connect STEP, DIR, and ENABLE to your microcontroller.
Microstepping Configuration: Set MS1, MS2, and MS3 to configure the
desired microstepping mode.

Current Limiting: Adjust the potentiometer on the A4988 to set the
current limit for your motor.

Example Microstepping Configuration:

Full Step: MS1 = LOW, MS2 = LOW, MS3 = LOW

Half Step: MS1 = HIGH, MS2 = LOW, MS3 = LOW
Quarter Step: MS1 = LOW, MS2 = HIGH, MS3 = LOW
Eighth Step: MS1 = HIGH, MS2 = HIGH, MS3 = LOW
Sixteenth Step: MS1 = HIGH, MS2 = HIGH, MS3 = HIGH

Current Limiting:

The A4988 has a potentiometer to adjust the current limit. Use the formula:
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Vref=Imaxx0.8xRsense Vre/=ImaxX0.8% Rsense
Where:

« VrefVreris the reference voltage measured at the potentiometer.
o IMaXImax is the desired current limit.
o RsenseRsense is the sense resistor value (typically 0.1Q on the A4988).

For example, if you want a current limit of 1A:
Vref=1x0.8x0.1=0.08V Vrer=1x0.8%0.1=0.08V

Adjust the potentiometer until you measure 0.08V between the potentiometer
and GND.

Common Issues and Troubleshooting:

1. Motor Not Moving:

o Check power supply connections.

o Ensure ENABLE is set LOW.

o Verify STEP and DIR signals are correctly connected.
2. Overheating:

o Reduce current limit.

o Ensure proper cooling or heatsinking.
3. Incorrect Step Size:

o Verify microstepping configuration (MS1, MS2, MS3).
4. Noisy or Jerky Movement:

o Check for loose connections.
o Ensure power supply is stable and sufficient.

Alternatives:
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o DRV8825: Similar to the A4988 but supports higher current and voltage.
« TMC2208/TMC2209: More advanced drivers with silent operation and
better performance.

The A4988 is a reliable and cost-effective choice for driving stepper motors in 3D
printers and CNC machines, but ensure proper configuration and cooling for
optimal performance.



