Just for fun
What would happen if you put a toaster in your freezer?

Does the toaster win?
Does the freezer win?
Some sort of mutually-assured destruction?
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Just for fun

How does the cheap mixer do speed control?
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What is a semiconductor?
(Veritasium) https://youtu.be/lcrBgCFLHIY?t=60



Two types of silicon doping
P-type N-type

Boron / Gallium / Indium Phosphorus / Arsenic / Antimony

3 outer electrons = A "missing" electron 5 outer electrons = A "bonus" electron

5 6 7/

t B | C | N
Boron Carbon | Nitrogen

13 14 15

Al | Si | P
Aluminum| Silicon [Phosphorus

31 32 33
Ga | Ge | As
Gallium |Germanium| Arsenic

49 50 51
In | Sn | Sb

Indium Tin Antimony




Holes???
The lack of an electron is a "hole", and it can "move around"
as electrons jump from one atom to another.

https://learngm.gatech.edu/Semiconductor-Physics-Visualization/ch6/index.html



Making a PN junction

P-type T N-type

Free holes

Tield
e Free electrons




Connecting a voltage source

P-type N-type




Connecting a voltage source

e P-type N-type Cathode




Forward voltage
How much voltage does it take to overcome the "gap"?

You have some diodes in your lab kit - Light Emitting Diodes

5V

(VBUS on ESP32) BUIld this circuit, using the 5V/GND from your ESP32
Measure the voltage across the LED

3300

) Red: 1.9V, 1.87V
Flat side

— Shorter lead
+

AN EDs have polarity!

(and now you know why!)

Blue: 2.8V, 2.7V




Forward voltage
What happens if you put two LEDs in parallel?

5V
(VBUS on ESP32)

3300




How does color relate to forward voltage?

Amount of energy in a photon is
E =ht

But it's easier to talk about wavelength:

f=c/\



Multicolor LED:

The visible spectrum

13
Wavelength (nm) .
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450
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750

(wikipedia)



Does this work backwards?

Could I shine light on an LED and get electricity out?



Optimizing for capturing photons

How would you optimize a diode to make lots of electricity
by capturing photons?



What about the
cheap blender?



What about the
cheap blender?




