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Digital Vs Analog Signals
Digital Signal

Analog Signal

Convert Analog to Digital(ADC)

Voltage

+3.3V

+3.3V



So Many Parts to Add…
We Will Focus on Five

Digital Air Temp and Relative Humidity Sensor
Analog Capacitive Soil-Moisture Sensor

1 Gnd
2 VCC
3 Signal

Relay (Power Control) MOSFET (Power Control)

Step Down Voltage Regulator



Not All Sensors are the Same

• Read data sheets especially if you 
need specific specs

• Data sheets include error 
tolerances, performance, and other 
important product information

• Search for multiple sources of 
wiring diagrams and tutorials for 
your specific sensor

Resistance Based Moisture Sensor

Capacitive Based Moisture Sensor



Going Over Examples
Get computers out with Arduino IDE open

Code is not as abstract and scary as it seems



Pinouts on Breakout for the Particle Not ESP32

Pay attention to the labels for the particle 
breakout vs the esp32 pin numbers



Example One: Blink LED and Serial Print
Core Concepts of This Example

• Serial Printing Line(s)

• Write vs Read

• Input vs Output and PinMode

• Setup vs Main Loops



Example Two: Read Two Analog Sensors

Core Concepts of This Example

• Analog Reading

• Basic Data Handling

• Methods or Functions



Example Three: Reading Digital DHT Sensor

Core Concepts of This Example

• Digital Read

• Using Libraries

• Using Examples



Example Four: Controlling Power with Relay
Core Concepts of This Example

• Digital Write

• Relay Power Control

• Using Basic Sketches as a Problem-Solving Tool (Blink Example)



Example Five: Controlling Power with MOSFET
Core Concepts of This Example

• Analog Write (ledcWrite on esp32)

• Pulse Width Modulation(PWM)

• MOSFET Power Control



Example Six: Send Data to Thingspeak and Blynk

Core Concepts of This Example

• Internet of Things 

• User Interface

• Using WiFi to Send Data



Creating an Auto 
Irrigation System

Designed by Ham-Lab CSU



Final Wiring Diagrams and Pictures

Top View

Side View



Upload Final Irrigation Demo Code



Please Keep in Touch and Feel Free to Reach Out
Our Upcoming Website: https://micromet.agsci.colostate.edu/
Jay’s Ruggedizing Sensors: https://www.instructables.com/id/Waterproofing-a-
Capacitance-Soil-Moisture-Sensor/
Youtube: https://www.youtube.com/channel/UC73T0qe8Ma8_DiqcdKaI3yg/featured

https://micromet.agsci.colostate.edu/
https://www.instructables.com/id/Waterproofing-a-Capacitance-Soil-Moisture-Sensor/
https://www.youtube.com/channel/UC73T0qe8Ma8_DiqcdKaI3yg/featured
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