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EE 49
Electronics for IoT

Microcontroller

1st Project: characterize solar cell

IoT49: MCU application
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Goal

IoT49: MCU application
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Plan

IoT49: MCU application
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Measure Solar I, V with MCU

IoT49: MCU application
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Web Search

IoT49: IoT Application
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INA 219 Manufacturer Website

IoT49: IoT Application
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INA219 Datasheet
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INA219 “Simplified Schematic”

IoT49: IoT Application
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INA219 Configured

IoT49: IoT Application
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Let’s Redraw this a little …

IoT49: IoT Application
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Real INA219

• This thing is tiny

• “big” pepper corn

IoT49: IoT Application
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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 …
IoT49: IoT Application

RSHUNT = 0.1W

https://www.adafruit.com/product/904
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Connect to MCU

• I2C: just 4 wires:
– Data (SDA)

– Clock (SCL)

– 3.3V supply (Huzzah32 generates this)
– GND

IoT49: IoT Application
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Huzzah32

IoT49: IoT Application
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I2C

IoT49: MCU application
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I2C Communication

IoT49: MCU application
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INA219 I2C Commands

IoT49: MCU application
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Someone has already done the work!

IoT49: IoT Application
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INA219 on Github

IoT49: IoT Application
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INA219 Driver Usage Instructions

IoT49: IoT Application

https://github.com/chrisb2/pyb_ina219

Depends on MicroPython port
See next page
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INA219 Example

IoT49: IoT Application
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Circuit

• Solar cell characterization

• Components:
1.
2.
3.
4.

IoT49: IoT Application
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Approach

• Symbols

• Circuit diagram

• Optional: wiring diagram

IoT49: IoT Application
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INA219 Breakout Board

IoT49: IoT Application
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Huzzah32

IoT49: IoT Application



B. E. Boser 29

Circuit Diagram

IoT49: IoT Application
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Wiring Diagram

IoT49: IoT Application
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Complete Circuit

IoT49: IoT Application
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Testing

IoT49: IoT Application
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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?

IoT49: IoT Application



B. E. Boser 34

Summary

• IoT Application
– Circuits

– Python

– Internet …

• Sensors
– INA219
– I2C

– Driver

• Prototyping
– Wiring

– Electrical and software testing

IoT49: IoT Application


