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Module 2 — More tools to build systems
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Analog World Sensor Processing Actuation
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System Example - Electromyography

Monitors muscle activity
Used in gesture
recognition

Impact in rehabilitation

X Bulky electrodes

X Poor accuracy — low resolution

X Computation performed on
external devices
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In Module 2 we will learn how to analyze circuits

We need to be able to go from a
real-world circuit, to a circuit
model, and vice versa.
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CLASS HOPES REALITY

Then we need to know how
to solve the model...

Introduction to
Electrical

Engineering Note: the tool used by computers to

analyze circuits is linear algebra!
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Atom structure
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Element

Scandium Sc
Titanium Ti
Vanadium \Y%
Chromium Cr
Manganese Mn
Iron Fe
Cobalt Co
Nickel Ni
Copper Cu
Zinc Zn

157257 2p* 352 3p° 3d' 4s*
157257 2p° 357 3p° 3d° 45°
152257 2p® 357 3p* 3d° 4s°
152257 2p° 357 3p° 3 4s'
152252 2p° 357 3p* 3 4s°
157257 2p° 357 3p* 3d° 457
157 25° 2p° 357 3p° 3d" 4s5°
15725 2p° 357 3p° 3d° 45°
15?257 2p° 357 3p° 3d'° 45’
157 257 2p° 357 3p* 3d"" 457



Second: a tiny bit of Solid-State Physics

www.electricaltechnology.org

A

Energy
Energy

Conduction Band

No Band Gap Conduction Band Wide
© Band Gap
+5eV

Narrow
Band Gap

Hole 1eV

Q00000000000
000000000000
000000000000

© ©0 @0 o ©
Conduction Band
Q 0 © o

000000000000
000000000000

000000000000
000000000000

000000000000 000000000000

> >

\ ! \
Valence Band Electron Valence Band

>

/ \ |
Electron Valence Band Electron




Electronic Devices depend on movement of charges



Electrical Quantities
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In the lab
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Definitions needed to analyze a circuit : Circuit Diagram

Collection of elements, where each element has some voltage across it and some current through it
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Key circuit elements: Wire
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Key circuit elements: Resistor
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Key circuit elements: Open circuit
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Key circuit elements: Voltage Source
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Key circuit elements: Current Source
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Definitions needed to analyze a circuit : Circuit Diagram

Collection of elements, where each element has some voltage across it and some current through it
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Circuit Analysis Algorithm
Voltage = difference of two potential

Find:(currents through elements and potentials of inputs/outputs of each element (junctions)
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Electronic Devices depend on movement of charges
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Rules for circuit analysis: Kirchoff’s Voltage Law (KVL)

Sum of Voltages across the elements in a loop equal zero
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Rules for circuit analysis: Kirchoff’s Current Law (KCL)

The current flowing into any junction must equal the current flowing out
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Rules for circuit analysis: KCL within the element

The current flowing into any junction must equal the current flowing out
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