wiring diagram for a 5 pin relay

wiring diagram for a 5 pin relay is essential for understanding how to properly connect
and utilize this common electrical component in various automotive, industrial, and
electronic applications. A 5 pin relay typically includes a coil and a single pole double throw
(SPDT) switch, allowing it to control two different circuits with one relay. This article will
provide a comprehensive guide to the wiring diagram for a 5 pin relay, covering its pin
configuration, how it functions, and practical wiring examples. Additionally, it will explain
common applications and troubleshooting tips to ensure optimal performance. By
understanding the wiring layout and operation, users can safely and effectively integrate a
5 pin relay into their projects. The following sections will detail the pin identification, wiring
instructions, and practical uses for this versatile relay.
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Understanding the 5 Pin Relay

The 5 pin relay is a widely used electromechanical switch that allows a low power circuit to
control a higher power circuit. It consists of five terminals: two for the coil and three for the
switch contacts. The relay operates by energizing the coil, which creates a magnetic field
that moves the internal switch contacts. This switching mechanism enables the relay to
alternate between normally closed (NC) and normally open (NO) contacts, providing
flexibility in circuit design.

Relays are crucial in automotive systems, home automation, industrial controls, and other
applications where electrical isolation and control are necessary. The 5 pin relay's SPDT
configuration allows one input to be switched between two outputs, making it suitable for
applications requiring alternate switching. Understanding its components and operation is
the first step toward correctly wiring the relay.

Basic Components of a 5 Pin Relay

The primary components of a 5 pin relay include the coil, common terminal, normally
closed contact, and normally open contact. The coil is energized by a control voltage, which
activates the relay. The common terminal serves as the input connection point that
switches between the NC and NO contacts depending on the coil state.



e Coil terminals: Two pins that receive the control voltage to energize the relay.
e Common (COM): The moving contact connected internally to either NC or NO.
* Normally Closed (NC): Connected to COM when the relay coil is not energized.

e Normally Open (NO): Connected to COM when the relay coil is energized.

Pin Configuration and Functions

A clear understanding of each pin’s function is vital when wiring a 5 pin relay. The pins are
typically numbered and arranged according to industry standards, though it is always
recommended to check the datasheet for specific relay models. The typical pin
configuration includes pins 85 and 86 for the coil, pin 30 for the common terminal, pin 87
for the normally open contact, and pin 87a for the normally closed contact.

Pin Numbering and Purpose

Each pin on the relay has a distinct role in the circuit:

1. Pin 85: Connected to the ground or negative side of the control circuit.

2. Pin 86: Connected to the positive side of the control circuit, energizing the coil.

3. Pin 30: Common terminal connected to the input power source or load.

4. Pin 87: Normally open contact which connects to pin 30 when the relay is energized.

5. Pin 87a: Normally closed contact which connects to pin 30 when the relay is not
energized.

This configuration allows the relay to switch the output between two circuits, depending on
the coil’s energized state. It is important that the coil is connected correctly to activate the
switching mechanism.

Wiring Diagram Explanation

The wiring diagram for a 5 pin relay illustrates the connections between the coil pins and
the switch contacts. Understanding this diagram is crucial for correctly integrating the relay
into a circuit. The diagram helps identify where to connect the control voltage and the load.



Basic Wiring Steps

The following steps outline how to wire a 5 pin relay based on the typical pin configuration:

1. Connect pin 85 to the ground or negative terminal of the control circuit.

2. Connect pin 86 to the positive terminal of the control circuit or a switch that provides
control voltage.

3. Connect pin 30 to the power source or the input voltage that will be switched.

4. Connect pin 87 to the device or load that should receive power when the relay is
activated.

5. Pin 87a can be connected to an alternate load or circuit that requires power when the
relay is de-energized.

When the coil is energized, the relay switches the connection from pin 87a to pin 87,
allowing current to flow to the load connected to pin 87. When de-energized, pin 87a
remains connected to pin 30, powering the alternate circuit.

Example Wiring Diagram Description

Consider a relay controlling a car's auxiliary light. The control circuit powers the relay coil
through a switch connected to pins 85 and 86. The battery positive terminal is connected to
pin 30. The auxiliary light is connected to pin 87, while pin 87a remains unused. When the
control switch activates the coil, the relay closes the circuit between pin 30 and pin 87,
turning on the light. This setup isolates the control circuit from the high current load,
protecting sensitive components.

Common Applications of 5 Pin Relay

The wiring diagram for a 5 pin relay is applicable in numerous fields due to the relay’s
versatility and reliability. Understanding typical applications helps in selecting the right
relay and wiring it correctly for the intended use.

Automotive Electrical Systems

In automotive applications, 5 pin relays are widely used to control headlights, fuel pumps,
horns, cooling fans, and other high current devices. The relay protects the vehicle’s control
switches and electronics from high current loads by acting as an intermediary switch.



Home Automation and Industrial Controls

Relays are fundamental in home automation for switching lighting circuits, HVAC systems,
and motor controls. Industrial machinery also relies on 5 pin relays to manage multiple
outputs from a single control input, enabling efficient and safe control of equipment.

Other Electronic Projects

Hobbyists and engineers use 5 pin relays in various electronic projects for switching power
to devices, controlling circuits remotely, or implementing fail-safe switching mechanisms.
The ability to switch between normally closed and normally open contacts adds flexibility to
circuit design.

Troubleshooting and Testing Tips

Proper wiring and operation of a 5 pin relay are crucial for system reliability.
Troubleshooting common issues involves testing the coil, verifying continuity between
contacts, and ensuring correct wiring.

Testing the Relay Coil

Use a multimeter to check the resistance across pins 85 and 86. A typical coil resistance
ranges from tens to hundreds of ohms, depending on the relay specifications. An open
circuit indicates a damaged coil.

Checking Contact Continuity

With the coil de-energized, test continuity between pin 30 and pin 87a; it should show near-
zero resistance. When the coil is energized, continuity should switch to pin 87 instead. If
continuity does not switch, the relay may be faulty or wired incorrectly.

Wiring Verification

Carefully verify all connections against the wiring diagram for a 5 pin relay to avoid
miswiring. Incorrect connections can lead to relay failure or unintended circuit behavior.
Ensuring proper polarity and connection points enhances relay longevity and performance.

e Use the correct control voltage for the coil
e Confirm all connections match the relay’s pin configuration

e Inspect for loose or corroded terminals



e Replace damaged relays promptly

Frequently Asked Questions

What is a 5 pin relay wiring diagram?

A 5 pin relay wiring diagram shows the electrical connections for a relay with five terminals,
typically including the coil pins, common (COM), normally open (NO), and normally closed
(NC) contacts.

How do | wire a 5 pin relay for a basic on/off switch?

Connect the coil pins (usually pins 85 and 86) to the control switch and ground/power
source. Connect the common (pin 30) to the power source, and the normally open pin (pin
87) to the device you want to power. When the relay is energized, the switch closes
between pins 30 and 87.

What do the pin numbers on a 5 pin relay represent?

Pin 85 and 86 are the coil terminals, pin 30 is the common contact, pin 87 is the normally
open (NO) contact, and pin 87a is the normally closed (NC) contact.

Can | use a 5 pin relay to control a high-current device?

Yes, a 5 pin relay is often used to control high-current devices by using a low-current switch
to energize the coil, which then switches the high-current circuit.

How do | identify the coil terminals on a 5 pin relay?

The coil terminals are usually pins 85 and 86. You can identify them using a multimeter to
measure resistance; the coil terminals will show continuity and a specific resistance value.

What is the difference between pin 87 and pin 87a on a
5 pin relay?
Pin 87 is the normally open (NO) contact that connects to pin 30 when the relay is

energized, while pin 87a is the normally closed (NC) contact that connects to pin 30 when
the relay is not energized.

How do | wire a 5 pin relay for a car headlight circuit?

Connect pin 30 to the battery positive terminal, pin 85 to ground, pin 86 to the headlight
switch output, pin 87 to the headlight, and pin 87a is usually left unconnected unless used
for another function.



Can | use a 5 pin relay without pin 87a?

Yes, if your application only requires a normally open switch, you can leave pin 87a
unconnected and use only pins 30, 85, 86, and 87.

What voltage is typically used to activate a 5 pin relay
coil?

Most automotive 5 pin relays operate on 12 volts DC, but relays are available for different
coil voltages such as 5V, 24V, or 48V depending on the application.

Additional Resources

1. Understanding Relay Wiring Diagrams: A Comprehensive Guide

This book offers an in-depth explanation of relay wiring diagrams, focusing on different
types of relays including 5-pin configurations. It breaks down the symbols and connections
used in electrical schematics, making it accessible for both beginners and professionals.
Readers will learn how to interpret and create wiring diagrams that ensure proper relay
operation in various circuits.

2. Practical Relay Circuits and Wiring Techniques

Designed for hobbyists and electricians alike, this book provides practical insights into
wiring relays, including 5-pin models commonly used in automotive and industrial
applications. It includes step-by-step wiring instructions, troubleshooting tips, and real-
world examples. The detailed diagrams help readers visualize complex connections with
ease.

3. Automotive Relay Wiring and Troubleshooting

Focused on automotive electrical systems, this book covers the use of 5-pin relays in
vehicle circuits. It explains how to wire relays for controlling headlights, horns, and other
accessories, as well as diagnosing relay-related faults. The guide is enriched with wiring
diagrams, making it an essential resource for car mechanics and DIY enthusiasts.

4. Electrical Relay Fundamentals and Application Manual

This manual provides foundational knowledge about electrical relays, including 5-pin
designs, their internal mechanisms, and wiring configurations. It explores how relays
function within control systems and automation. The clear illustrations and diagrams help
readers understand correct wiring practices to prevent circuit failures.

5. DIY Electronics: Wiring Relays and Switches

This beginner-friendly book introduces readers to wiring relays and switches, focusing on 5-
pin relay diagrams. It covers basic electrical principles, relay operation, and hands-on
wiring projects. The practical approach encourages experimentation, making it ideal for
students and electronics hobbyists.

6. Industrial Control Systems Wiring and Schematics

Aimed at professionals working with industrial machinery, this book details the wiring of
control systems using 5-pin relays. It includes comprehensive wiring diagrams and
schematic interpretations tailored to industrial environments. The text emphasizes safety



and standards compliance during relay installation and maintenance.

7. Mastering Electrical Schematics: Relays and Beyond

This advanced guide dives into complex electrical schematics featuring relays, including
multi-pin configurations like 5-pin relays. It teaches readers how to analyze and design
control circuits with precision. The book is suited for electrical engineers and technicians
seeking to enhance their schematic reading and wiring skills.

8. Relay Wiring for Home Automation Systems

Focusing on modern home automation, this book explains how to use 5-pin relays to control
lighting, security, and appliances. It provides clear wiring diagrams and explains integration
with smart home devices. Homeowners and installers will find this guide useful for
designing and implementing automated relay circuits.

9. Electrical Wiring Diagrams Made Easy

This accessible book simplifies the process of reading and creating electrical wiring
diagrams, with special attention to relay wiring including 5-pin types. It offers practical
examples and illustrations to build confidence in wiring tasks. Suitable for students,
electricians, and DIY enthusiasts, it demystifies complex wiring concepts.
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