
Bill of materials
I tem Total price ($) Remarks

LEGO bricks ~60 I recommend buying extra bricks in different sizes.

Raspberry Pi 10-50 Any model works.

Raspberry Pi camera 25

Camera flex cable 3 A long cable (>40cm) is preferred if the Raspberry Pi cannot be placed closer to the camera.

Magnifying lens 10 M12 thread

Micro SD card 10 Raspberry Pi operating system. Minimum 16GB is recommended. 

HDMI display 50-150 Optional if an HDMI display is already available. The price varies depending on the size and the model.

Arduino board x2 20 One for the mainboard, one for the controller. Any Arduino board with enough number of IO pins should work.

Stepper motor driver x6 30 Any other 5V compatible driver should work. Microstepping was not needed in this project. 

Stepper motor x6 15 28BYJ-48, 5V, 1/64 gear ratio

JST-XH 5P 4S cables 7 A few of these cables are required the extend the default cable of the stepper motor (28BYJ-48) 

High-power LED 4

High-power LED driver 14

Light diffuser 3 An LED backlight module is modified by replacing the low-power LED by a high-power one

Potentiometer 1 LED intensity control using pulse-width modulation.

Thumb joysticks x3 12 Three joysticks for X, Y, Z, Camera, Tilt, and Rotation.

5V power supply 20 At least 3A is preferred. A more powerful supply may be needed if the display is also powered from the same supply. 

DC-DC converter for the LED 3 5V to 12V converter for the LED (note: I do not recommend using Raspberry Pi’s USB output for the LED, you can use a separate 12V 
power supply or use this converter with a standard 5V phone charger)

DC barrel connector (LED) 1 Connector for the 12V input (LED)

OLED display 3 Displays the LED intensity or any other information on the controller.

USB connector (type A) 0.5 Connection between the mainboard and the controller (mainboard side).

USB connector (micro) 0.5 Connection between the mainboard and the controller (controller side).

JST XH connector set 5 Connectors for the stepper motors and the LED

OVERALL TOTAL ~300

• The prices and the links are for 
exemplary components that 
were used in this prototype.

• Any other compatible model 
should work in principle.

• The total price varies 
significantly depending on the 
vendor and the model. For 
example, the type of the 
Raspberry Pi and the display 
makes a big difference in the 
price. 

• The cost of 3D-printed parts is 
not included. 

• There are also a few other 
accessories needed, like USB 
cables, an HDMI cable, 
optionally a mouse and a 
keyboard, an ON/OFF switch, 
screws and nuts, and printed 
circuit boards (PCBs).
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https://www.lego.com/en-us/page/static/pick-a-brick
https://www.raspberrypi.org/products/
https://www.raspberrypi.org/products/camera-module-v2/
https://www.adafruit.com/product/1731
https://www.aliexpress.com/i/32879460954.html
https://www.raspberrypi.org/documentation/installation/sd-cards.md
https://www.adafruit.com/product/2260
https://www.adafruit.com/product/3677
https://www.adafruit.com/product/3297
https://www.banggood.com/28BYJ-48-5V-4-Phase-DC-Gear-Stepper-Motor-DIY-Kit-p-1553617.html?rmmds=search&cur_warehouse=CN
https://www.ebay.com/itm/JST-XH-5P-4S-Li-PO-Balance-Charging-Wire-Extension-22AWG-20cm-Adapter-Lead-x-5/122329707748?_trkparms=ispr%3D1&hash=item1c7b6b34e4:g:Z00AAMXQhpdRzDko&enc=AQAEAAACcIQvEcHUrT7nmUC3yY5qbPyaBN1nJEDYW8MyypsJPgXKsfKNAdshQDYpIhXQjoOgoy0%2FBxxGeCrgftZtQ87x7aOB1VdS5%2BNg6DwFGU2se%2FG%2Fps5YiZqzc%2FZp32dCVvOBNgmsUvegaL8TMqWmCQWEcG8YSaC%2Braq8qGlNOR8GrTnOw9oipeU94CfJwXsbFJU1khK6MjOUnvi%2FsiZmAPFB3rVMKArIfI8Ue0KAfpMdW2hAVVuPpQMCYPMvHrEXFW2RFHKMr71fbiJpC%2Bv2mNBUxORjgQ%2FCvvHWB%2FYu%2BrEjpi1A6inm0cISFZUwLzlC6nzxO7zLc4KSiXEP7kM7ZWTiRXFgIIw65EvI5CkBfeiuJEiWPGFCCwr8E7GageUrAvO5uTX3EhEaXpGgb1QCW89Ji0BHEqDcV6o4cMDwZagYZJxsbfvJPYEge3TiT%2FNI%2BLzhecAlnXV%2F%2FRlGDE3g19ng%2BfTe8H1Jq2RRm6VHTFoZ563omqwqkCN8fIAOUobozr439HgTqTTRMWARjiNqEqagxSmub2ur%2FWC2at7jzR7OZOspgn8vk2qnxgolwYCGq7UhMP5D3%2FzxTox%2BmHPx3CmwBHyheItsW7QM5qH1cNEYZH1d2sj1Svd2XmFRgpIUg%2BHq1QUJdeYUS6b7FhvCrg8U64HruN5eFlPHwf9%2B%2BshWw1UCpCjcuW8WhNWhZq8%2Fl9AIjdlDjJJKzehTU%2BZFhUkAybj1NvmAe56x0MrzfMwPXBwTfjJJt6yK4w5IRJ2nJDOYJBkb9EbR%2BjAjt2uMM79LsmZhyIur%2BiYDpdH5%2B53IuNR3mJnBSZCvgLwPhR7M%2Fyzezw%3D%3D&checksum=12232970774896fd0d10a52541daaa9a5a1b001dbf6f
https://www.digikey.com/products/en?keywords=1672-1161-ND
https://www.digikey.com/products/en?keywords=945-1818-5-ND
https://www.adafruit.com/product/1621
https://www.adafruit.com/product/4133
https://www.sparkfun.com/products/9032
https://www.raspberrypi.org/products/type-c-power-supply/
https://www.banggood.com/USB-Boost-Line-Power-Supply-5V-To-12V-Power-Line-1A-Power-Cord-p-1268454.html
https://www.digikey.com/en/products/detail/cui-devices/PJ-002A/96962?s=N4IgTCBcDaIMYAcC0AGFYCGSB2ATEAugL5A
https://www.banggood.com/0_91-Inch-128x32-IIC-I2C-Blue-OLED-LCD-Display-DIY-Oled-Module-SSD1306-Driver-IC-DC-3_3V-5V-p-1140506.html?rmmds=search&cur_warehouse=CN
https://www.digikey.com/products/en?keywords=UE27AC5410H-ND
https://www.digikey.com/products/en?keywords=609-4616-1-ND
https://www.banggood.com/40-Sets-JST-2_5mm-XH-2P-3P-4P-5Pin-Male-Female-Housing-Connector-with-Crimps-p-1180083.html?rmmds=search&cur_warehouse=CN

