
Relays - Electronic Components Cheatsheet
A comprehensive cheat sheet covering the essentials of relays, including types, specifications, applications, and troubleshooting tips, designed for

electronics enthusiasts, students, and professionals.

Relay Fundamentals

Types of Relays

Relay Basics

Definition: A relay is an electrically operated

switch. It uses an electromagnetic coil to

mechanically switch contacts, allowing a low-

power signal to control a high-power circuit.

Core Components:

Coil: Energized to create a magnetic field.

Armature: A moving part attracted by the

magnetic field.

Contacts: Conductive parts that make or

break a circuit connection.

Operation: When current flows through the coil,

it generates a magnetic field. This field attracts

the armature, which moves the contacts to

switch the circuit. When the current is removed, a

spring returns the armature to its original

position.

Key Terminology

Normally

Open (NO)

The contacts are open

(disconnected) when the relay is

not energized. The circuit is

completed when the relay is

energized.

Normally

Closed

(NC)

The contacts are closed

(connected) when the relay is not

energized. The circuit is broken

when the relay is energized.

Pole Indicates the number of separate

circuits a relay can switch. (Single

Pole, Double Pole)

Throw Indicates the number of positions

each pole can connect to. (Single

Throw, Double Throw)

Coil

Voltage

The voltage required to energize

the relay coil. (e.g., 5V, 12V, 24V)

Contact

Rating

The maximum voltage and current

the relay contacts can safely

handle. (e.g., 250VAC/10A)

Basic Relay Circuit

Components:

Relay

Power Source (for the coil)

Switch/Transistor (to control coil current)

Load (the circuit being controlled by the

relay)

Circuit Diagram Description: A low-voltage

power source is connected to a switch/transistor

that controls the current flowing through the

relay coil. When the switch is closed (or the

transistor is activated), the coil energizes, and the

relay contacts switch the load circuit on or off.

Electromechanical Relays (EMR)

Description: These are the most common type of

relays, using an electromagnetic coil to move a

mechanical armature and switch contacts.

Advantages: High contact ratings, simple to use,

readily available.

Disadvantages: Slower switching speed,

mechanical wear, larger size.

Common Applications: General-purpose

switching, automotive applications, industrial

control.

Solid State Relays (SSR)

Description: These relays use semiconductor

devices like transistors or thyristors to switch

circuits electronically.

Advantages: Faster switching speed, longer

lifespan, no moving parts, smaller size, low power

consumption.

Disadvantages: Lower contact ratings compared

to EMRs, higher cost, potential for voltage drop.

Common Applications: Temperature control,

lighting control, motor control, applications

requiring frequent switching.

Reed Relays

Description: These relays use a reed switch

enclosed in a glass tube, which is actuated by a

magnetic field.

Advantages: Fast switching speed, small size,

good isolation.

Disadvantages: Low contact ratings, fragile.

Common Applications: High-frequency

switching, telecommunications, instrumentation.

Other Relay Types

Latching

Relays

Relays that maintain their state (on

or off) even after the control signal

is removed. They require a separate

pulse to switch states.

Time Delay

Relays

Relays that introduce a time delay

between the control signal and the

switching action. Can be ‘on-delay’

or ‘off-delay’.

Overload

Relays

Relays that protect circuits from

excessive current. Often used in

motor protection circuits.
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Relay Specifications and Selection

Relay Applications and Troubleshooting

Key Specifications

Coil Voltage Voltage required to activate the relay coil.

Match this to your control circuit voltage. (e.g.,

5V, 12V, 24V)

Coil Current Current drawn by the coil when energized.

Ensure your control circuit can supply this

current.

Contact Rating (Voltage &

Current)

Maximum voltage and current the contacts can

switch. Must be higher than the load

requirements. (e.g., 250VAC/10A)

Contact Configuration NO, NC, SPDT, DPDT, etc. Choose the

configuration that matches your switching

needs.

Switching Time Time it takes for the relay to switch from one

state to another. Important in high-speed

applications.

Isolation Voltage Voltage the relay can withstand between the

coil and contacts. Important for safety.

Lifespan

(Mechanical/Electrical)

Number of switching cycles the relay can

perform before failure. Electrical lifespan is

typically shorter than mechanical lifespan.

Selection Criteria

Load Requirements: Determine the voltage and current requirements of the

load you need to switch.

Control Circuit: Ensure the relay coil voltage and current requirements

match your control circuit capabilities.

Switching Speed: Consider the required switching speed for your

application. SSRs are faster than EMRs.

Environmental Conditions: Consider temperature, humidity, and vibration in

the operating environment.

Safety Standards: Ensure the relay meets relevant safety standards for your

application.

Common Applications

Automotive: Controlling lights, starters, and other

high-current devices.

Industrial Automation: Controlling motors, valves,

and other industrial equipment.

Home Automation: Controlling lights, appliances,

and security systems.

Telecommunications: Switching signals in

telephone exchanges and other communication

equipment.

Power Supplies: Switching between different

power sources or controlling power distribution.

Troubleshooting Relays

Symptom: Relay

does not activate

Check coil voltage, coil

continuity, and control

circuit. Ensure the control

signal is present and of the

correct voltage.

Symptom: Relay

chatters or

activates

intermittently

Check for loose

connections, insufficient

coil voltage, or a faulty

control signal. Could also

indicate a worn relay.

Symptom:

Contacts are

stuck open or

closed

Could be due to contact

welding, contamination, or

mechanical failure. Replace

the relay.

Symptom:

Overheating

Check for excessive load

current or a short circuit in

the load circuit. Ensure the

relay is properly rated for

the load.

Symptom: Burnt

or damaged coil

Caused by overvoltage or

excessive coil current.

Replace the relay and

ensure the coil voltage is

within the specified range.

Relay Protection

Flyback Diode: Place a diode in reverse bias

across the relay coil to protect the control circuit

from voltage spikes when the relay is switched

off. Essential when using transistors to drive

relays.

Fuses: Use fuses to protect the relay contacts

and the load circuit from overcurrent conditions.

Snubber Circuits: Use snubber circuits (RC

networks) across the contacts to suppress

voltage transients and reduce contact arcing.
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