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Outline

• Up to now:
– Python
– Circuits
– Internet

• Today:
– IoT Application
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What should we build?

• Useful

• Representative
– Combine key IoT concepts

– “Model” for other IoT applications
• The ones you invent

• Our first IoT app
– Characterize solar cell
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IoT App for Solar Cell Characterization

• Measure solar cell power as a function of load resistance

• Collect results

• Graph results and compute maximum power
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Step 1: Measure I/V/P

• How can we measure solar cell voltage, current (and 
power) with the ESP32?

• We need a sensor!
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Web Search

• Lot’s of options

• Any suitable for our 
needs?

• How are we going to
find out
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INA 219 Manufacturer Website

• Download datasheet from manufacturer website (TI)
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INA219 Datasheet
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INA219 “Simplified Schematic”
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INA219 Configured
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Let’s Redraw this a little …
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Hooking this up to the ESP32

• Just 4 wires:
– Data (SDA)
– Clock (SCL)
– 3.3V supply (Huzzah32 generates this)
– GND
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Huzzah32
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Real INA219

• This thing is tiny

• “big” pepper corn
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Hone your soldering skills …
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Or get a breakout board …

• https://www.adafruit.com/product/904

• In your “goodies” bag …
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More datasheet …
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Electrical Characteristics

• Needed to write 
software driver
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Someone has already done the work!
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INA219 on Github
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INA219 Driver Usage Instructions
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https://github.com/chrisb2/pyb_ina219

Depends on MicroPython port
See next page
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INA219 Example
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Circuit

• Solar cell characterization

• Components:
1.
2.
3.
4.
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Approach

• Symbols

• Circuit diagram

• Optional: wiring diagram
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INA219 Symbol
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ESP32
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Circuit Diagram
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Wiring Diagram
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Complete Circuit
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Testing
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How can we plot the result?

• Connect plotter to ESP32?
– And run Matlab or Excel?

• Better solution
– Do the plotting on a computer that’s made for this (e.g. laptop)

– How do we get the data there?
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Summary

• IoT Application
– Circuits
– Python
– Internet …

• Sensors
– INA219
– I2C
– Driver

• Prototyping
– Wiring
– Electrical and software testing
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