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ELECTRICITY



ELECTRICITY

Electricity is The flow of 
electrical energy through a 
conductive material. 

Electricity always flows from an 
area of higher potential energy 
to an area of lower potential 
energy (i.e. from positive to 
negative).

HTTP://WWW.IBIBLIO.ORG/KUPHALDT/ELECTRICCIRCUITS/DC/00438.PNG

http://www.ibiblio.org/kuphaldt/electricCircuits/DC/00438.png


MOVEMENT FROM HIGH TO LOW

AVSTOP.COM

http://avstop.com


VOLTAGE
Measured in volts (symbolized 
V), voltage is the measure of 
the electrical energy of a circuit. 

In the water analogy, voltage is 
equivalent to water pressure. 

Think of a geyser as high 
voltage and your shower as low 
voltage. 

Common DC voltages
5volts, 12 volts PHOTO BY MARK TURNAUCKAS



CURRENT

Current is a measure of the flow 
of electrons in a circuit. 

It is measured in Amperes, or 
Amps (Symbolized A, or 
sometimes I for intensity). 

PHOTO BY UC IRVINE



CURRENT
Many people explain electrical 
flow by using water flow as an 
analogy. 

Following that analogy, current 
would be how much water or 
electricity is flowing past a 
certain point. 

The higher the amperage, the 
more electricity is flowing.

PHOTO BY LISA RUOKIS





DIRECT VS. ALTERNATING 
Electricity comes in two varieties. 

Direct Current (DC) flows in one 
direction, while alternating current 
(AC) periodically reverses 
direction. (sine wave)

AC is easier to deliver across long 
distances.

For that reason national power 
grids deliver electricity to users in 
this manner. PHOTO FROM WIKIPEDIA



VOLTAGE STANDARDS
Most of the world has adopted a 
standard for electricity delivery 
that is between 220–240 volts 
AC at 50 Hz.

The North American and 
Japanese standard differs at 
120 volts AC at a frequency of 
60 Hz.

Most consumer electronic 
items, such computers and 
smart phones, use between 3.3-  
18 volts dc using a transformer. PHOTO BY MROACH



DIRECT VS. ALTERNATING 

A transformer is used to convert 
the electricity to lower voltage 
DC for use in most consumer 
electronic devices. 

DC is also naturally produced 
by power sources such as 
batteries.

PHOTO FROM SALES STORES



DIRECT VS. ALTERNATING 

This is what a small ac to dc 
transformer really looks like

PHOTO FROM SANDHEUELECTRONICS



ALTERNATING
CURRENT

DIRECT 
CURRENT



CONDUCTANCE

Conductance is the ease with 
which an electric current 
passes through a material. 

Substances through which 
electricity can flow are called 
conductors. 

Metals, in particular copper and 
aluminum, make great 
conductors.

PHOTO BY KUWAITI LONDONER



INSULATORS

Substances that do not conduct 
electricity, such as plastics, 
glass and paper are called 
insulators.

PHOTO BY NORMAN GATES



RESISTANCE
The opposition of electric 
current through a material is 
referred to as resistance. 

Substances that oppose the 
flow of electricity are called 
resistors. 

Materials such as ceramic, 
plastics and fiberglass make 
great resistors.

Resistance is measured in 
ohms (symbolized R or Ω). PHOTO BY ERWINLUX



OHM’S LAW
Developed by German scientist 
Georg Ohm, Ohm’s Law is A 
mathematical equation that 
describes the relationship 
between electrical properties.

Voltage (V), Current (I) and 
Resistance (R) are all related 
through the following formulas:

V = I X R
I = V / R  
R = V / I PHOTO FROM WIKIPEDIA



I = CURRENT (AMPS)

V = VOLTAGE (VOLTS)

R = RESISTANCE (OHMS)



WATTS
Watts are another common unit of 
measure for electricity. 

The current in amps and the 
voltage in volts multiplied is equal 
to the power draw in watts.

Current (I), voltage (V), and 
resistance (R) are also related to 
electrical power (measured in 
watts), using the following formula: 

W = V x I
PHOTO FROM WIKIPEDIA



ELECTRICAL COMPONENTS



ELECTRICAL COMPONENTS SOLDERED ON A CIRCUIT BOARD

PHOTO BY TUDEDUDE



POLARITY (POLARIZED VS. UNPOLARIZED)

Polarity expresses the 
orientation or direction of an 
electric current.

If an electrical component is 
polarized, it will only conduct 
electricity across itself in one 
direction.

Unpolarized electrical 
components will conduct 
electricity in either direction.

PHOTO BY INTERNET ARCHIVE BOOK IMAGES



MULTIMETER

A multimeter is an electronic 
device with the ability to 
measure the electrical 
properties of voltage, current 
and resistance, among other 
things. 

They are useful for testing 
circuits and can help you to 
determine the cause of 
electrical problems within a 
circuit.

PHOTO BY BEKATHWIA



WIRE
Wire is conductive and used 
carry electricity from one point 
to another in a circuit. 

Wires are usually made from 
solid or stranded metal, and 
covered with an insulating layer, 
often plastic. 

Wire gauge is used to 
determine the diameter of the 
wire. 22 American Wire Gauge 
(AWG) is the most common size 
used in electronics prototyping.  

Wire is unpolarized.

PHOTO BY OOMLOUT



RESISTORS
A resistor is a two-terminal 
electrical component that 
resists the flow of electricity, 
and can be used to control the 
flow of current. 

Resistors are marked with a 
series of colored stripes which 
indicate their amount of 
resistance.

Resistors are unpolarized.
PHOTO BY LEESEAN



VARIABLE RESISTORS
A resistor with an adjustable or 
varying amount of resistance is 
called a variable resistor. 

One type of variable resistor, a  
potentiometer, is a resistor with 
a sliding contact attached to a 
knob that outputs an adjustable 
voltage. 

Another variable resistor, A 
thermistor, has a resistance 
which varies with temperature.

PHOTO BY TTZOP



DIODES

A diode is a two-terminal 
electronic component with 
asymmetric conductance, 
meaning that electricity will only 
flow in one direction through 
them. 

Diodes are polarized.

PHOTO BY D.E.PIE.



LIGHT EMITTING DIODES (LEDS)
Light emitting diodes are a type 
of diode which can act as a light 
source. 

They are increasingly used for 
general purpose lighting 
because they are highly 
efficient and long lasting.

LEDs are polarized.

PHOTO BY TUDEDUDE



CAPACITORS
Capacitors store electricity 
while current is flowing into 
them, then release the energy 
when the incoming current is 
removed. 

Capacitors can also be used to 
stabilize and smooth the flow of 
electricity. 

Capacitors can be polarized or 
unpolarized and can be made of 
many different materials. PHOTO BY  DANDYDANNY



SWITCHES
Switches are a control that can 
be used to interrupt the flow of 
current through a circuit. 

A pair of contacts within the 
switch are made to touch each 
other or not depending on the 
physical position of the switch. 

A switch is said to be "closed" 
when current can flow from one 
contact to the other and "open" 
when no current can flow 
between contacts.

PHOTO BY LEESEAN



TRANSISTORS & RELAYS

A transistor is a three or more 
terminal device used to switch 
and / or amplify electricity. 

A voltage or current applied to 
one pair of terminals affects the 
voltage or current going through 
another pair of terminals.

PHOTO BY PSD



INTEGRATED CIRCUITS

An integrated circuit (IC) is a 
group of electronic circuits 
housed within one small 
microchip. 

Thousands of transistors and 
other electronic components 
can be contained within 
something the size of a grain of 
rice. 

The central processing unit 
(CPU) within a personal 
computer or smart phone is an 
example of an IC.

PHOTO BY DAVE LANOVAZ



SOLDERLESS BREADBOARD

Solders breadboards provide a 
base for making electronic 
connections and aid in the 
prototyping of circuits. 

Holes in the breadboard surface 
grip wires and other electronic 
components.

PHOTO BY WILL PICKERING



SOLDERLESS BREADBOARD

Organized into many short rows 
down the center and long rows 
down the sides, breadboard 
holes are connected in a 
pattern that allows for electrical 
connections to be established 
or not depending on the 
position of the component in the 
breadboard.

PHOTO BY OSKAY



SOLDERLESS BREADBOARDS
PHOTOS DGM



BREADBOARD OR PROTOTYPING BOARD



CIRCUITS



CIRCUIT
A circuit is a closed loop 
containing a source of electrical 
energy and a load. 

The load converts the electrical 
energy to some other form of 
energy (such as kinetic or 
heat). 

All of the electrical energy in a 
circuit must get used by the 
load.

PHOTO BY JOHNMUK



LOAD

A load is any device connected 
to the output of a circuit (such 
as a lamp, motor, 
microcontroller or sensor).

PHOTO BY ARIZONA DEPARTMENT OF TRANSPORTATION



SHORT CIRCUIT

A circuit with no load is called a 
short circuit. 

In a short circuit, the power 
source feeds all of its energy 
through the wires AND back 
into itself, resulting in disaster.

PHOTO FROM ACHNEWS



GROUND

The place in a circuit where the 
potential energy of the 
electrons is zero. 

Current will follow the path of 
least resistance to ground.

In any given circuit, the total 
voltage around the path of the 
circuit is zero. 

PHOTO BY ERGATES



GROUND

Each component that offers a 
resistance lowers the voltage.

By the time the electricity 
reaches the end of the circuit, 
there will be no voltage 
remaining.

PHOTO BY  SHOUTABYSS



CIRCUIT TERMINOLOGY

The words high, positive, and 
the plus sign (+) are all used to 
signify the point where a circuit 
is connected to a power source.

A specific voltage can also be 
conveyed in any of the following 
ways: 12V, +5V, -5V, 3.3V, or 
3V3 (where the V acts as a 
decimal point).

PHOTO BY INDIAMOS



CIRCUIT TERMINOLOGY

The words low, ground (often 
abbreviated GND),  often when 
a battery is uses the negative, 
or minus sign (–) will represent 
0v and signify ground.

PHOTO BY JOHN BOXALL



CIRCUIT DIAGRAMS
A circuit diagram or electronic 
schematic is a simple drawing 
or graphic representation of an 
electrical circuit used to 
illustrate connections between 
electrical components. 

Symbols and Conventions have 
been established to facilitate 
understanding and aid in the 
design and manufacture of 
electronics.

PHOTO BY ATDUSKGREG



VARIOUS CIRCUIT DIAGRAM SYMBOLS



DATASHEETS VS PINOUT DIAGRAM
HTTPS://WWW.SPARKFUN.COM/DATASHEETS/COMPONENTS/LM7805.PDF

PINOUT

https://www.sparkfun.com/datasheets/Components/LM7805.pdf


LED LIGHT EMITTING DIODE
DIODE



SWITCH



RESISTOR





POTENTIOMETER- VARIABLE RESISTOR



INSIDE A POTENTIOMETER

SIM: HTTPS://CIRCUITS.IO/CIRCUITS/
2633928-THE-UNNAMED-CIRCUIT/

EDIT#SCHEMATIC

https://circuits.io/circuits/2633928-the-unnamed-circuit/edit#schematic


SPEAKER SYMBOL BUT FOR THE LAB IT MEANS BUZZER

PHOTO BY SHALLOW SKY



POWER JACK

PHOTO BY  SPARK FUN





Homework: readings 
http://ima.nyu.sh/interaction-lab/weekly-schedule/

http://itp.nyu.edu/physcomp/lessons/
electronics/electricity-the-basics/

http://www.tigoe.com/pcomp/code/
circuits/breadboards/

http://ima.nyu.sh/interaction-lab/weekly-schedule/
http://itp.nyu.edu/physcomp/lessons/electronics/electricity-the-basics/
http://www.tigoe.com/pcomp/code/circuits/breadboards/
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