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DIY Thermocycler 

Protocol by iGEM 2018 Team Vilnius-Lithuania 

 

Thermocycler is an electronic device that maintains the required temperature with the help 
of microcontroller.   

 

The principle: 

The microcontroller “Arduino Nano” is used. The temperature sensor is connected to the 
microcontroller control pin. In this case, we must use driver motor as relay. The 
temperature sensor checks the temperature of a Peltier module and sends analog signal 
to the microcontroller via jumper cables. If the temperature is high enough, then 
microcontroller sends a digital signal to motor driver. It turns off the Peltier module. If the 
temperature is too low, then microcontroller sends a different digital signal to motor driver. 
It turns on the current and heats up the Peltier element. 

 

REQUIRED LIST OF PARTS 

1. “Arduino Nano” microcontroller 
2. Peltier element (12V) 
3. BB-VNH3SP30 Motor Driver 
4. Dallas DS18B20 Temperature Sensor 
5. Resistor (10k Ω) 
6. Computer case air cooler (12V) 
7. Power supply (12V) 

8. Jumper wires 
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Arduino Nano Peltier element 

 
 

Motor driver Dallas Temperature Sensor 

  
Air cooler Resistor 

  
Required parts taken from: 

1. https://store.arduino.cc/usa/arduino-nano 

2. https://www.distrelec.lt/lt/peltier-element-laird-pe-127-14-25/p/17566151 

3. https://www.makerlab-electronics.com/product/l298n-dual-h-bridge-motor-driver-
module/ 

4. https://www.diyelectronics.co.za/store/temperature-sensors/1512-ds18b20-digital-
temperature-sensor.html 

5. https://www.fabtolab.com/resistors-10k 

6. http://www.electromyne.de/public/catalog_xmlxslproducts.aspx?suid=11565&zid=65
af05bf-bfbc-4920-b41d-c7b97434d54f&mcid=1001431847&ln=gb 

https://store.arduino.cc/usa/arduino-nano
https://www.distrelec.lt/lt/peltier-element-laird-pe-127-14-25/p/17566151
https://www.makerlab-electronics.com/product/l298n-dual-h-bridge-motor-driver-module/
https://www.makerlab-electronics.com/product/l298n-dual-h-bridge-motor-driver-module/
https://www.diyelectronics.co.za/store/temperature-sensors/1512-ds18b20-digital-temperature-sensor.html
https://www.diyelectronics.co.za/store/temperature-sensors/1512-ds18b20-digital-temperature-sensor.html
https://www.fabtolab.com/resistors-10k
http://www.electromyne.de/public/catalog_xmlxslproducts.aspx?suid=11565&zid=65af05bf-bfbc-4920-b41d-c7b97434d54f&mcid=1001431847&ln=gb
http://www.electromyne.de/public/catalog_xmlxslproducts.aspx?suid=11565&zid=65af05bf-bfbc-4920-b41d-c7b97434d54f&mcid=1001431847&ln=gb
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Scheme 
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CAUTION!!! The dot on wire crossing in electronics schematics represents connected 

wires. For example: 

The assembly of the apparatus: 

1. Arduino pin marked as “D2” connects to “DQ” pin of the Temperature sensor. Arduino 

“5V” pin connects to “VDD” and “GND” connects to “GND”. Also, 10k Ω resistor is 

connected in series between Arduino pin “5V” and temperature sensor’s “D2” pin. 

2. Motor driver pin “6” is connected to Arduino “D3” pin. Pin number “4” to “D4” and “5” 

to “D5”. Also, motor driver gets current from microcontroller itself. To do that, we must 

connect motor driver pins number “2” and “3” to Arduino “5V” and “GND” pins 

accordingly.   

3. Motor driver input is supplied by 12V DC current from the power supply. Also, air 

cooler is connected in parallel. Red wire connects to Arduino “VIN” pin, black wire to 

“GND” pin. 

4. Motor driver output is connected to Peltier element. There is no strict way to connect 

the element. 

5. Finally connect Arduino microcontroller to the computer via micro USB cable and 

upload the Python program code. 

Fig. 1. DIY thermocycler construction 

 

The Guidebook was established by 

iGEM 2018 team Vilnius-Lithuania 

in collaboration with Mindaugas Gapsevicius 

1. Wires shown below are CROSSED. 
They CANNOT be connected. 

2. Wires shown below are CONNECTED. 
They MUST be connected. 

 

 


