
Warmup

What is the voltage here?

3.3V

10kΩ

330Ω
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Roadmap

Basic circuits (ES 3 / EE 20)

Python, using a microcontroller (ES 2, EE 14)

Measuring stuff with sensors (ME 30/31)

Making outputs do stuff (ME 30/31)

Controlling outputs precisely (EE 105, ME 80)

Networking, IoT and security (COMP 112, COMP 116, and more)

We are here!



Measuring voltages

The ESP32 can read analog voltages on some pins

from machine import ADC, Pin
adc = ADC(Pin(1))
print(adc.read())



Creating analog voltages

To an ESP32 pin

3.3V

10kΩ

10kΩ

Build this on your breadboard:

What numbers do you read? Try other resistor combinations!



Ok, but what does that number mean?

ADC has a voltage range of 1.0V (by default)

Readings are 13 bits (0-8191)



Changing the scales

adc.atten(ADC.ATTN_2_5DB) # ~ 1.34V
adc.atten(ADC.ATTN_6DB) # ~2.00V
adc.atten(ADC.ATTN_11DB) # ~3.6V (careful!)



Measuring voltages



Measuring voltages



Measuring currents?
Suppose you wanted to measure current (up to 1A) with your ESP32.
Draw a circuit that would let you do that!



Measuring currents?
Suppose you wanted to measure current (up to 1A) with your ESP32.
Draw a circuit that would let you do that!

This can get tricky in practice, so please consult if you actually want
to use this for something!



Microwave control

Three wires:

Door open (ESP32 input, no pullup)

Microwave on (ESP32 output)
3.3V (logic 1): microwave on
0V (logic 0): microwave off

Ground (to ground on ESP32)

3.3V (logic 1): door open
0V (logic 0): door closed



Simulating microwave

Microwave on is just like an LED!
Door open can be a switch + pullup (or pulldown)_



What is a microwaveable food item I should bring?

Respond at PollEv.com/stevenbell



Play time!
We have several different analog input devices to try:

Photoresistors
Potentiometers
IR rangefinders



Up next...

Monday is a holiday - no class!

Microwave demo day next Wednesday

Check in during office hours this week
Wednesday after class (right now!)
Thursday 4:30-6pm
Friday 3-3:30pm


