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Interaction Design

Interaction Design is the research and development of the ways that humans and 
computers interact.

It includes the research and development of hardware and software interfaces to make 
interacting with a computer more efficient and/or more enjoyable.

The most common hardware devices used to interact with desktop computers is the 
mouse and keyboard.

The mouse and keyboard are typically used to manipulate a desktop interface, mostly 
comprised of windows, icons, buttons, etc., that has become the dominant way to work 
with computers.



Electricity: Current, Voltage and Resistance



Current

Current is the flow of electrons in an electrical circuit

In formulas current is represented using the letter I, for example (we’ll see what this means 
in a moment):

    V = I × R

Current is measured in Ampères (most commonly referred to as Amps for short)

Amps are represented in formulas using the letter A, i.e., when we need to describe how 
much current is flowing through a circuit or how much current a battery can supply

Electrons flow away from a negative charge and towards a positive charge

This might seem counter intuitive, but the electrons flows from the negative pole of a 
battery to the positive one, not the other way around



A Simple Circuit
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electron flow
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What is an Ampere?

Ampere (A) represents the amount of electrons that flow past a point in a circuit in 
one second.

Electric charge, or the number of electrons, is measured in coulombs (symbol: Q), the 
number of electrons in one coulomb is 6,280,000,000,000,000,000.

The formula for current is:

    I = Q / t
where t is time measured in seconds.

Consequently, one coulomb moving past a point in a circuit in one second equals one 
ampere.



Voltage

Voltage is the difference in electric potential between two points, i.e., it is the force 
that moves electrons around a circuit.

The greater the difference in electrical charge between two points the greater the voltage 
between them and the more force is applied to electrons.

Voltage is most commonly represented in formulas by the letter V, even though the letter E 
is the more official symbol for voltage.

Voltage is measured in volts. Volts are represented in formulas using the letter V.

Electrical energy is produced from other types of energy by producing voltage, sources 
of voltage can therefore come from a range of sources, e.g.:

Chemical (e.g., batteries)

Magnetism (e.g., dynamos or generators)

Light (e.g. solar panels)

Heat (e.g. thermocouples)



Resistance

Resistance is a property of an electrical conductor (e.g., a wire in a circuit) that is the 
opposition to the passage of an electrical current through that conductor.

The inverse is electrical conductance, the ease at which an electric current passes.

Everything has a resistance: good conductors, like copper wires, have low resistance; good 
insulators, like plastic covers around wires, have high resistance.

The symbol for resistance is R. Resistance is measured in Ohms (Ω).



Ohm’s Law

Ohm's Law states that the current through a conductor between two points is directly 
proportional to the potential difference across the two points. The potential difference 
across two points is equal to the electrical potential (voltage) divided by the total 
resistance in the circuit that joins the two points.

I = V / R

This is one of the most fundamental laws of how electricity works in simple circuits. 

We can restate Ohm’s Law in other ways that are useful for calculating things like the total 
resistance we need in a circuit to limit the current to a desired amount:

R = V / I

or the voltage supply required for a circuit with a given current requirement and resistance:

V = I × R



Exercise

Using Ohm’s Law calculate the following:

1.How much resistance would you need in a circuit if you have a 1.5V supply (e.g. a battery) 
and you need to limit the current to 10mA (10 milliamps = 0.01A)?

2.How much voltage would you need to supply if you have a device that requires 30mA of 
current and has a resistance of 100Ω (Ohms)?

Worked answers:

1.Ohm’s Law states that R = V / I, so we can calculate resistance by dividing the voltage 
(1.5V) by the current (0.01A):

R = 1.5 / 0.01 = 150Ω

2.Ohm’s Law states that V = I × R, so we can calculate the voltage required by multiplying 
the current (0.03A) by the resistance in the circuit (100Ω):

V = 0.03 x 100 = 3V



Some Simple Components



Batteries

Batteries (or cells) are one of the most common ways to produce electricity.

A battery is essentially a can full of chemicals that produce electrons.

Batteries have a positive and a negative terminal. Electrons flow from the negative 
terminal to the positive terminal.

Electrons collect on the negative terminal of the battery. If you connect a wire between the 
negative and positive terminals, the electrons will flow from the negative to the positive 
terminal as fast as they can. Normally, you connect some type of load to the battery using 
the wire.

Batteries are commonly described as having different voltages, e.g., we might have a 
1.5V battery or a 9V battery.

Different materials have been used in the chemical reaction in batteries, and we 
commonly refer to different types of batteries according to the materials, e.g., Lead-
Acid, Nickel Cadmium (NiCd), Nickel-Metal Hydride (NiMH), Lithium Ion (Li-ion).



Connecting Batteries

When we have more than one battery, the way that 
we connect them makes a difference to the voltage 
that they produce.

Batteries connected in parallel (side-by-side) produce 
a higher current than the individual batteries, the 
voltage remains the same as the individual batteries.

    Current: I + I1 + I2 + I3

    Voltage: V = V1 = V2 = V3

Batteries connected in series (end-to-end) produce a 
higher voltage than the individual batteries, the current 
in the batteries will pass through all of the batteries.

    Current: I = I1 = I2 = I3

    Voltage: V = V1 + V2 + V3
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Inside a 9V Battery

A 9V typical battery is actually made up of 6 x 1.5V batteries.
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Resistors

A resistor is a passive two-terminal electrical component that creates electrical 
resistance as a circuit element.

As we’ve already seen, increasingly the resistance in a circuit can be used to control the 
current that flows through it.

Resistors have no polarity, so they work fine in either direction, however, resistors have 
coloured bands on them that indicate how much resistance they have and this has a 
direction – so it’s easier if you have all your resistors to read in the same direction.
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Capacitors

Capacitors store and release electrical charge. They have many uses including: filtering 
power supply lines, tuning resonant circuits, and for blocking DC voltages while 
passing AC signals.
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Inductors

An inductor, also called a coil, is an electrical component, which resists changes in 
electrical current passing through it.

It consists of a conductor such as a wire, usually wound into a coil. When a current flows 
through it, energy is stored temporarily in a magnetic field in the coil. When the current 
flowing through an inductor changes, the magnetic field induces a voltage in the conductor, 
which opposes the change in current that created it.

Inductors are typically found in analog circuits and signal processing. Other 
components that use the electromagnetism include:

Motors: transform electricity into rotational movement

Generators: transform movement into electricity

Solenoids: transform electricity into linear movement

Amplifiers: some (analog) amplifiers use inductive components
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Diodes

Diodes are electronic components that conduct electricity 
in only one direction.

The most common function of a diode is to allow an electric 
current to pass in one direction (called the diode's 
forwarddirection), while blocking current in the opposite 
direction (the reverse direction).
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Transistors

A transistor is a semiconductor device used to amplify and switch electronic signals 
and electrical power.

Transistors are commonly used as electronic switches, both for high-power applications 
such as switched-mode power supplies and for low-power applications such as logic gates.

The transistor is the fundamental building block of modern electronic devices, and is 
ubiquitous in modern electronic systems.
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Arduino



What is Arduino?

Arduino is a tool for making computers that can sense and control more of the physical 
world than your desktop computer. It's an open-source physical computing platform 
based on a simple microcontroller board, and a development environment for writing 
software for the board.
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Connecting to an Arduino: Selecting the Type of Board



Connecting to an Arduino: Selecting the Type of Board
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