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Electronics

Serial communication 
(UART) and power

12V
(LED driver)

Speed control 
(3 levels)

LED intensity
(0-100%)

Status LED
(optional)

Serial communication 
with Raspberry Pi

and power
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(In the latest version, the DC barrel 
connector is on the left side)



Mainboard

Arduino microcontroller
(Adafruit 3677)

6x stepper motor driver
(Adafruit 3297)

6x 5pin JST-XH 
connectors

(Stepper motors)

LED driver 
(RECOM RCD-24-0.70/PL/B)

Controller
(UART)

2pin JST-XH 
connector

(LED)

4x 92947

NeoPixel LED
(Adafruit 1655)

Stepper motor drivers
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PWM

LED driver

NeoPixel 
status LED 
(optional)

Raspberry Pi
(USB)
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Mainboard
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(Used for the communication between the 
mainboard and the controller) 

Mainboard
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USB (Type A) connector

DC barrel connector

(Soldered to the bottom side. Needed 
to supply >5V to the LED driver)

Solder the 
connector 
before the 

Arduino

https://www.digikey.com/products/en?keywords=UE27AC5410H-ND
https://www.sparkfun.com/products/119


Mainboard
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Adafruit ItsyBitsy 32u4 5V

(Use the headers for a reliable connection 
between the Arduino board and the PCB)

https://www.adafruit.com/product/3677


Mainboard
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RCD-24-0.70/PL/B LED driver

https://www.digikey.com/products/en?keywords=945-1818-5-ND


Mainboard
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Adafruit DRV8833 motor driver

6x

https://www.adafruit.com/product/3297


Mainboard
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JST XH connector set
5pin 

(stepper 
motors)

2pin (LED)

https://www.banggood.com/40-Sets-JST-2_5mm-XH-2P-3P-4P-5Pin-Male-Female-Housing-Connector-with-Crimps-p-1180083.html?rmmds=myorder&cur_warehouse=CN


Mainboard
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47µF / 16V capacitor

NeoPixel (optional)

(Required for the PWM 
function of the LED driver) 

Resistor (300 – 500 ohm)

(Precaution for the NeoPixel data input. 
SMD or a regular resistor can be used.)

https://www.adafruit.com/product/1655


Mainboard
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5V / 3A

Mainboard (power 
and communication)

Camera

5V

12V

DC-DC convertor

• A DC-DC converter can be used to 
generate >5V for the LED.

• This would eliminate the need for a 
separate power supply. In this case, 
the main 5V adapter should be able 
to supply at least 3A. 

Step-up 
DC-DC 

converter

Joystick 
(power and 
comm.)

In Out

Raspberry Pi

https://www.banggood.com/DC-DC-Boost-Buck-Adjustable-Step-Up-Step-Down-Automatic-Converter-XL6009-Module-p-1087346.html?rmmds=search&cur_warehouse=CN


Controller

3x thumb joysticks
(Sparkfun COM-09032)

10Kohm Potentiometer
(Adafruit 4133)

128x32 
OLED display

Arduino microcontroller
(Adafruit 3677)

Mainboard
(UART, power)
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Thumb joysticks

OLED display

SDA TX RX 5VSCL

Arduino

5V GND GND

Analog inputs
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This joystick controller is fun to use but it is optional, the microscope can also be controlled 
directly from a keyboard connected to Raspberry Pi using the Python code. 
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Controller
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Used to upload the 
Arduino code, not 

needed afterwards

Used to communicate with the mainboard, 
which also supplies the power



Controller
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Adafruit ItsyBitsy 32u4 5V

https://www.adafruit.com/product/3677


Controller
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128 × 32 OLED display

The OLED display sits on top of 
the Arduino microcontroller

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


Controller
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Thumb joystick

3x

Potentiometer (10Kohm)

Micro USB connector

Soldering the micro USB connector can be difficult. I recommend putting a large amount of 
solder to all pins, short-circuiting them, and carefully taking out the excess using a solder wick. 

https://www.sparkfun.com/products/9032
https://www.adafruit.com/product/4133
https://www.digikey.com/products/en?keywords=609-4616-1-ND
https://www.banggood.com/3mm-Desoldering-Braid-Solder-Remover-Wick-Wire-p-982682.html?rmmds=buy&ID=6284394&cur_warehouse=CN

