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w2 Foundations of Analog Electronics “
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Entering the Digital World
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N Foundatlons of Analog Electronlcs
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Understanding Resistance
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i A reS|stor IS an electronic component that inhibits the
flow of electricity

~ It acts like a valve controlling the amount of
current flow
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Understandlng Resistance
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* Learning objectlve completed

- Understand and calculate the total resistance of
resistors In a series circuit.




Understandlng ReS|stance
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* Learning objectlve completed

- Understand and calculate the total resistance of
resistors in a parallel circuit.




Understanding Resistance
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* Learning objectlve completed u ,

— Safely and accurately
measure resistance using £

a multimeter e ;




Understanding Voltage and Current
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. Current is the number of electrons flowmg through a
circuit per unit time.

Analogy:

* Water flowing through the hose
represents the current.

* The pressure pushing the water
represents the voltage.




Ohm’s Law
N VRN a0 EE E L H N 24 =
* Learning objective completed:

- Understand Ohm’s Law, V = I:-R, the relationship
between voltage, resistance and electrical current

- Use ohms law to calculate N
voltage, current, and resistance \\&=
values In electronic circuits #




Understanding Voltage
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* Learning objective completed:

- Safely measure voltage
using a multimeter
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Understandmg Voltage

’ Learnlng objectlve cOmpIeted.

Safely measure voltage
across components of a
circuit
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Understanding Capacitance
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. A capamtor s an electronic component that stores
electrical charge

- It acts like a small, fast battery

electrolytic capacitor



Understanding Capacitance
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’ Learnlng objectlve completed: iiii:;ﬁ__
- Safely measure change in Bl EEEEN

voltage across a charging SN SHENEEEEE
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Understanding Diodes
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. A dlode IS a semlconductor that allows Current to flow
In only one direction

- Diodes are used In circuits that convert AC to DC
(such as USB chargers).




Understanding Dlodes
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. Learnlng objectlve completed:

- Safely measure the forward current through a
dlode Wlth changlng voltage across the diode
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Diode Current vs Voltage (1N4007)

Understanding Diodes
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Unlike resistors,
diodes do not
follow Ohm’s Law




Understanding Diodes
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. A Ilght emlttlng diode, or LED is a dlode that also
em|ts Ilght

i T I | S - REARINERRE AN RARASERERERIEY
sam e =
> 2 auf="

o ] S

— LEDs (Ilght emitting dlodes)
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Understanding Dlodes
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. Learnlng objectlve completed:

- Safely measure and understand how the color of
an LED affects the voltage drop across the LED




Teamwork
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o Tran5|stors

* Logic Gates
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Understandlng Transistors
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: TranS|stors are used as amplifiers in analog CII‘CUI'[S

* TranS|stors are L used as switches in dlgltal circuits.
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Understanding Logic Gates
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+ Transistor switches are used to build logic gates.

* Logic gates are the basis of a computer central =
processing unit (CPU)
CeeN—
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= fudmpee— (A XOR B) AND Cyy

One-bit carry adder ——
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Understanding Logic Gates

| o~ R e NN IR = N MTETTOITIIR "= A T T

. Bllllons of tranS|stors are used Inside modern CPUs.




Understandmg I\/Ilcrocontrollers

. Microcontrollers are the
computers inside of devices

— Smart phones, wearables,
calculators, cameras

- Smart home devices
— Game controllers B TERRERORRS .
- Appliances (washing B RN
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machine, microwave oven) '-:-:-:-:-. BOOS
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