
Electronic Components - Switches Cheatsheet
A concise guide to electronic switches, covering various types, characteristics, and applications. This cheat sheet provides essential information for

engineers, hobbyists, and anyone working with electronic circuits.

Switch Types and Characteristics

Detailed Switch Types

Switch Applications and Considerations

Basic Switch Types

SPST (Single Pole

Single Throw)

A simple on/off switch. It connects or disconnects a single

circuit.

SPDT (Single Pole

Double Throw)

A switch that connects a single circuit to one of two other

circuits.

DPST (Double Pole

Single Throw)

Two SPST switches controlled by a single mechanism. It can

simultaneously switch two separate circuits on or off.

DPDT (Double Pole

Double Throw)

Two SPDT switches controlled by a single mechanism. It can

switch two separate circuits between two different paths each.

Momentary Switch A switch that only maintains contact while pressed. Returns to

its original state when released.

Rotary Switch A switch that selects one of several positions by rotating a knob

or dial.

Key Switch Characteristics

Contact

Resistance

The resistance when the switch is closed. Lower is better.

Current Rating The maximum current the switch can handle without damage.

Exceeding this rating can cause the switch to fail.

Voltage Rating The maximum voltage the switch can handle. Exceeding this rating

can lead to arcing or insulation breakdown.

Insulation

Resistance

The resistance between the switch’s contacts when open. Higher is

better, indicating good insulation.

Dielectric

Strength

The maximum voltage the switch can withstand without dielectric

breakdown (insulation failure).

Lifespan The number of cycles (open/close) the switch can perform before

failure. Important for frequently used switches.

Toggle Switches

Toggle switches are actuated by a lever or handle. They

are commonly used for on/off control in various devices.

Types:

Standard Toggle

Miniature Toggle

Sub-miniature Toggle

Applications:

Power switches

Mode selection

Control panels

Pros:

Easy to use

Durable

Visually clear indication of state

Cons:

Can be bulky

Not ideal for high-speed switching

Pushbutton Switches

Pushbutton switches are actuated by pressing a button.

They are used for momentary or latching operations.

Types:

Momentary Pushbutton

Latching Pushbutton

Illuminated Pushbutton

Applications:

Start/stop buttons

Menu selection

Signal triggering

Pros:

Compact size

Easy to integrate into panels

Variety of styles and colors

Cons:

Limited tactile feedback in some designs

Can be less durable than toggle switches

DIP Switches

DIP (Dual In-line Package) switches are arrays of small

switches used to configure electronic devices. They are

typically mounted on PCBs.

Types:

Slide DIP Switch

Rocker DIP Switch

Applications:

Setting device addresses

Configuring hardware options

Selecting operating modes

Pros:

Easy to configure

Compact

Cost-effective

Cons:

Not easily accessible for frequent changes

Small size can be difficult to manipulate

Common Applications

Power

Control

Turning devices on and off. Examples include power switches on

appliances and equipment.

Signal

Routing

Directing signals to different parts of a circuit. Examples include audio

mixers and signal selectors.

Mode

Selection

Choosing different operating modes. Examples include DIP switches on

circuit boards and rotary switches on instruments.

User

Interface

Providing input to a device. Examples include pushbuttons on remote

controls and keypads.

Safety

Interlocks

Ensuring safe operation by preventing actions under certain conditions.

Examples include door switches on appliances and emergency stop

buttons.

Sensing Detecting the presence or absence of an object or condition. Examples

include limit switches on machinery and proximity sensors.
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Advanced Switch Technologies

Design Considerations

Environmental Factors:

Consider the operating temperature, humidity, and exposure to dust or liquids. Choose

switches that are rated for the intended environment. Sealed switches are available for

harsh conditions.

Electrical Load:

Ensure the switch is rated for the voltage and current it will be switching. Overloading a

switch can cause it to fail prematurely or create a safety hazard. Consider inrush currents

for inductive loads.

Switching Speed:

For high-speed applications, choose switches with low contact bounce and fast

switching times. Solid-state relays (SSRs) are often used for high-speed switching.

Mounting Style:

Select a mounting style that is compatible with your application. Common mounting

styles include panel mount, PCB mount, and surface mount.

Actuation Force:

Consider the amount of force required to actuate the switch. This is important for user

interface applications where ergonomics are a concern.

Standards and Certifications:

Ensure the switch meets any relevant industry standards or certifications. This is

especially important for safety-critical applications.

Solid State Relays (SSR)

Solid State Relays (SSRs) use semiconductor devices to

switch circuits, providing faster switching speeds and

longer lifespans compared to mechanical relays.

Key Features:

No moving parts

High switching speed

Long lifespan

Optoisolation

Applications:

Industrial control systems

Heating control

Lighting control

Advantages:

Faster switching

Higher reliability

Lower maintenance

Disadvantages:

Higher cost

Potential for heat generation

Touch Switches

Touch switches are activated by touching a conductive

surface. They are commonly used in modern electronic

devices for a sleek and intuitive interface.

Types:

Capacitive touch

Resistive touch

Applications:

Smartphones

Touchscreen displays

Appliance controls

Advantages:

Sleek design

Easy to clean

No mechanical wear

Disadvantages:

Can be sensitive to environmental conditions

May require more complex circuitry

Magnetic Reed Switches

Magnetic reed switches are activated by the presence of

a magnetic field. They consist of two ferrous reeds sealed

in a glass tube.

Key Features:

Hermetically sealed

Reliable

Simple operation

Applications:

Proximity sensors

Door and window security systems

Fluid level sensors

Advantages:

Long lifespan

Resistance to environmental factors

Simple to use

Disadvantages:

Limited current carrying capacity

Susceptible to magnetic interference
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