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Creating a CNC (Computer Numerical Control) machine without using an Arduino 

Uno is entirely possible. You can use other microcontrollers or development 

boards that are compatible with CNC control software like GRBL or other 

firmware. Below are some alternatives and steps to build an Arduino-based CNC 

machine without an Uno: 

 

Alternative Microcontrollers for CNC 

1. Arduino Nano: 

o Smaller and cheaper than the Uno, but has similar capabilities. 

o Can run GRBL firmware for CNC control. 

o Requires a USB-to-Serial adapter for programming. 

2. Arduino Mega 2560: 

o More pins and memory than the Uno, making it suitable for larger 

or more complex CNC projects. 

o Can run GRBL or other CNC firmware. 

3. ESP32: 

o A powerful microcontroller with Wi-Fi and Bluetooth capabilities. 

o Can run GRBL or custom CNC firmware. 

o Requires additional circuitry for motor control. 

4. Raspberry Pi Pico (RP2040): 

o A low-cost microcontroller with dual-core processing. 

o Can run custom CNC firmware or be programmed using 

MicroPython/C++. 

5. STM32 Boards: 

o High-performance microcontrollers that can run GRBL or custom 

CNC firmware. 

o Requires more advanced programming knowledge. 



 ARDUINO CNC WITHOUT UNO 

 

Steps to Build a CNC Without Arduino Uno 

1. Choose Your Microcontroller: 

o Select a microcontroller that suits your CNC project's requirements 

(e.g., Nano for small projects, Mega for larger ones). 

2. Install CNC Firmware: 

o If using GRBL, flash the firmware to your microcontroller using the 

Arduino IDE or another compatible tool. 

o For other microcontrollers (e.g., ESP32), you may need to use 

custom firmware or adapt GRBL. 

3. Connect Stepper Motors: 

o Use stepper motor drivers (e.g., A4988, DRV8825, or TMC2209) to 

control the motors. 

o Connect the drivers to the microcontroller's digital pins. 

4. Power Supply: 

o Use a suitable power supply for the motors and microcontroller. 

Ensure the voltage and current match the requirements of your 

motors and drivers. 

5. CNC Shield (Optional): 

o Use a CNC shield designed for your microcontroller (e.g., Nano CNC 

shield, Mega CNC shield) to simplify wiring. 

6. Control Software: 

o Use software like Universal G-Code Sender (UGS), Candle, or bCNC 

to send G-code commands to your CNC machine. 

7. Mechanical Assembly: 

o Build the mechanical structure of your CNC machine (e.g., X, Y, Z 

axes) using linear rails, lead screws, or belts. 

8. Test and Calibrate: 

o Test each axis individually and calibrate the steps per millimeter for 

accurate movement. 
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Example: Using an Arduino Nano 

1. Flash GRBL: 

o Connect the Nano to your computer via a USB-to-Serial adapter. 

o Open the Arduino IDE, install the GRBL library, and upload the 

firmware to the Nano. 

2. Wiring: 

o Connect stepper motor drivers to the Nano's digital pins (e.g., D2, 

D3, D4 for X, Y, Z axes). 

o Connect the motors, power supply, and limit switches. 

3. Control: 

o Use UGS or similar software to send G-code commands to the 

Nano. 

 

Advantages of Using Non-Uno Microcontrollers 

• Cost: Boards like the Nano or ESP32 are often cheaper than the Uno. 

• Size: Smaller boards like the Nano save space. 

• Performance: Boards like the Mega or ESP32 offer more pins and 

processing power. 
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