wiring a 5 pin relay

wiring a 5 pin relay is an essential skill for anyone working with automotive, industrial, or
home electrical systems. Understanding how to properly wire a 5 pin relay ensures reliable
switching of high-current circuits using low-current control signals. This article provides a
comprehensive guide to the wiring process, including the function of each pin, common
wiring configurations, and safety tips. Whether you are installing a relay in a vehicle, a
home automation system, or industrial equipment, knowing how to connect the relay
correctly will enhance system performance and prevent electrical faults. The discussion will
also cover testing methods to verify proper relay operation and troubleshooting common
issues encountered during installation. By following this detailed guide, professionals and
hobbyists alike can confidently wire a 5 pin relay for a variety of applications. Below is a
structured overview of the topics covered in this article.

Understanding the 5 Pin Relay

Components and Pin Identification

Wiring a 5 Pin Relay: Step-by-Step Guide

Common Wiring Configurations
e Testing and Troubleshooting

e Safety Considerations When Wiring Relays

Understanding the 5 Pin Relay

A 5 pin relay is an electromechanical switch used to control a high current circuit with a low
current signal. It typically consists of an electromagnetic coil and a set of contacts that
open or close circuits. The relay’s five pins correspond to different terminals that allow it to
switch between normally open (NO) and normally closed (NC) contacts. This configuration
provides flexibility in controlling electrical devices by either completing or breaking a circuit
depending on the relay’s state. Wiring a 5 pin relay correctly is crucial for ensuring that the
relay operates as intended and prevents damage to connected components.

What is a 5 Pin Relay?

The 5 pin relay includes two coil terminals and three switch terminals: common (COM),
normally open (NO), and normally closed (NC). When the coil is energized, the relay
switches from the NC contact to the NO contact, allowing current to flow through the NO
terminal. This switching mechanism enables control over circuits with different voltage or
current requirements without direct physical intervention.



Applications of 5 Pin Relays

These relays are widely used in automotive systems for controlling headlights, horns, and
fuel pumps, in industrial equipment for motor control, and in home automation for
managing lighting and appliances. Their ability to handle significant current loads while
being operated by low current signals makes them indispensable in many electrical control
systems.

Components and Pin Identification

Identifying the correct pins on a 5 pin relay is the foundation of proper wiring. Each pin has
a specific function that must be understood to avoid wiring errors. The pins are usually
numbered following a standardized convention, which helps in recognizing their roles.

Pin Numbering and Functions

The standard pin assignments for a 5 pin relay are as follows:

Pin 85: Relay coil negative terminal (ground)

Pin 86: Relay coil positive terminal (trigger or control signal)

Pin 30: Common terminal (COM) for the switch contacts

Pin 87: Normally open (NO) contact terminal

Pin 87a: Normally closed (NC) contact terminal

When the coil is not energized, pin 30 is connected to pin 87a (NC). When the coil receives
voltage, the connection switches to pin 87 (NO), allowing current to pass through that
circuit path.

Visual Identification Tips

Most relays have the pin numbers embossed or printed on their casing. Consulting the
datasheet or user manual is recommended to verify pin functions, as some relays may have
slight variations. Using a multimeter to test continuity can also help confirm which pins
correspond to the coil and switch contacts.

Wiring a 5 Pin Relay: Step-by-Step Guide

Proper wiring of a 5 pin relay involves connecting the coil and switch terminals correctly to
the control circuit and load. This section outlines a methodical approach to wiring the relay
for basic operation.



Step 1: Connect the Coil Terminals

Begin by connecting pin 85 to ground (negative terminal of the power source). Pin 86
should be connected to the control signal, which could be a switch, sensor output, or
microcontroller pin. Applying voltage to pin 86 energizes the coil and activates the relay.

Step 2: Connect the Common Terminal

Pin 30 is the common contact and should be connected to the power supply line feeding the
load or device you want to control. This connection serves as the input for the switched
circuit.

Step 3: Connect the Output Terminals

Pin 87 (NO) is connected to the positive terminal of the load or device that requires power
only when the relay is activated. Pin 87a (NC) is connected to the device or circuit that
should be powered when the relay is de-energized, if applicable. If NC functionality is not
needed, pin 87a can remain unconnected.

Step 4: Secure and Test Connections

Ensure all connections are tight and insulated to prevent shorts. After wiring, apply the
control signal to pin 86 and verify the relay clicks and switches the power to the load
correctly. Use a multimeter to check voltage across the load during relay activation.

Common Wiring Configurations

There are several common wiring setups for 5 pin relays depending on the application.
Understanding these configurations helps in selecting the right wiring scheme for specific
needs.

Single Load Control Using Normally Open Contact

The most typical configuration uses the NO contact (pin 87) to power a device only when
the relay coil is energized. This setup is ideal for switching headlights, horns, or other
devices that should operate on demand.

Fail-Safe Control Using Normally Closed Contact

In scenarios where a device should remain powered unless the relay is activated, the NC
contact (pin 87a) is used. For example, an alarm system might use this to shut off power
during normal operation and turn it on during faults.



Switching Between Two Circuits

Some applications require switching the load between two different power sources or
circuits. The relay switches the connection from pin 87a to pin 87 depending on coil
activation, enabling this dual-circuit control.

Typical Wiring Checklist

e Confirm coil terminals are connected to appropriate control voltage and ground
e Verify the common terminal is connected to the power source

e Connect NO and NC terminals to the correct load circuits

e Use proper gauge wiring for current load requirements

e |nstall inline fuses or circuit breakers where necessary

Testing and Troubleshooting

Testing the relay after wiring ensures reliable operation and helps identify wiring errors
before they cause system failures. Troubleshooting guidance addresses common problems
encountered with 5 pin relays.

Testing Relay Coil Functionality

Use a multimeter to check resistance across pins 85 and 86, which should show a
resistance value typically between 50 to 200 ohms depending on the relay type. Applying
voltage to these pins should produce an audible click indicating coil activation.

Verifying Contact Switching

With no voltage applied to the coil, test for continuity between pin 30 and 87a (NC). When
the coil is energized, continuity should switch to pin 30 and 87 (NO). Any deviation
indicates wiring errors or a faulty relay.

Common Issues and Solutions

* No clicking sound: Check coil voltage and ground connections; replace relay if coil is
open circuit.



e Load not powered: Verify wiring of common and NO terminals; ensure control signal
is present.

* Relay sticks or fails to switch: Inspect relay for mechanical damage or
contamination; replace if necessary.

e Intermittent operation: Check for loose connections or insufficient current
capability in wiring.

Safety Considerations When Wiring Relays

Safety is paramount when working with electrical components such as 5 pin relays. Proper
precautions minimize risks of electric shock, short circuits, and fire hazards.

Use Proper Insulation and Wiring

Always use wires rated for the current and voltage of the application. Insulate all
connections with heat shrink tubing or electrical tape to prevent accidental shorts. Avoid
exposed wiring and secure relay terminals firmly.

Include Protective Devices

Incorporate fuses or circuit breakers in the relay circuit to protect against overloads and
short circuits. Using a diode across the coil terminals can prevent voltage spikes that may
damage other electronic components.

Follow Manufacturer Specifications

Adhere strictly to the relay manufacturer’s datasheet regarding voltage, current ratings,
and wiring diagrams. Exceeding these specifications can cause relay failure or hazardous
conditions.

Disconnect Power When Wiring

Always disconnect power sources before wiring or modifying relay circuits. This practice
prevents accidental shocks and damage to components during installation.

Frequently Asked Questions



What is the purpose of each pin on a 5 pin relay?

A 5 pin relay typically has pins for the coil (2 pins), common (COM), normally open (NO),
and normally closed (NC) contacts. The coil pins activate the relay, while COM is the moving
contact that connects to either NO or NC depending on the relay state.

How do | wire a 5 pin relay to control a 12V device?

Connect the relay coil pins to a 12V control signal and ground. Connect the power supply to
the COM pin, and connect the NO pin to the device input. When the relay is energized, the
device will receive power from the NO pin.

Can a 5 pin relay be used to switch AC loads safely?

Yes, a 5 pin relay can switch AC loads if it is rated for the voltage and current of the AC
circuit. Always check the relay’s specifications and ensure proper isolation and safety
precautions.

What is the difference between the normally open (NO)
and normally closed (NC) pins on a 5 pin relay?

The NO pin is disconnected from COM when the relay is off and connects when the relay is
energized. The NC pin is connected to COM when the relay is off and disconnects when the
relay is energized.

How do | test if my 5 pin relay is wired correctly?

Apply the control voltage to the coil pins and listen for a clicking sound. Use a multimeter to
check continuity between COM and NO when energized, and COM and NC when de-
energized.

Do | need a diode when wiring a 5 pin relay with a DC
coil?

Yes, it is recommended to connect a flyback diode across the relay coil pins to protect your
control circuit from voltage spikes generated when the coil is de-energized.

Additional Resources

1. Mastering 5 Pin Relay Wiring: A Comprehensive Guide

This book offers a detailed introduction to the fundamentals of wiring 5 pin relays, covering
the basic concepts and practical applications. It includes step-by-step instructions for wiring
in various circuits, troubleshooting tips, and safety precautions. Ideal for beginners and
hobbyists, it provides clear diagrams and real-world examples to enhance understanding.

2. Practical Relay Wiring: 5 Pin Relay Techniques for Electronics
Focused on hands-on learning, this book delves into wiring techniques specific to 5 pin



relays used in electronic projects. It explains how to integrate relays into control systems,
automotive circuits, and home automation setups. The author emphasizes best practices to
ensure reliable and efficient relay operation.

3. Automotive Relay Wiring: Installing and Using 5 Pin Relays

Designed for automotive enthusiasts, this book explains how to wire 5 pin relays in vehicle
electrical systems. It covers common wiring configurations, such as switching headlights,
horns, and other accessories. Readers will find detailed wiring diagrams and
troubleshooting methods tailored to automotive environments.

4. Relay Circuits Simplified: Wiring 5 Pin Relays for Beginners

A beginner-friendly guide that breaks down the complexity of relay wiring into simple, easy-
to-follow steps. It focuses on the 5 pin relay’s internal structure and how to connect it
correctly in various circuits. The book includes practical exercises and tips for avoiding
common mistakes.

5. Advanced Relay Wiring: Techniques for 5 Pin Relay Integration

This book targets more experienced electronics hobbyists and professionals who want to
deepen their knowledge of relay wiring. It explores complex wiring schemes, including
multiple relay setups, timing circuits, and interfacing with microcontrollers. Detailed
schematics and theory provide a solid foundation for advanced applications.

6. Home Automation with 5 Pin Relays: Wiring and Control

Exploring the role of 5 pin relays in smart home projects, this book guides readers through
wiring relays for lighting control, security systems, and appliance automation. It includes
practical advice on selecting the right relay and wiring it safely within home electrical
systems. The book also covers integration with sensors and controllers.

7. Electrical Relay Wiring Handbook: Focus on 5 Pin Relays

A comprehensive handbook that serves as a quick reference for wiring 5 pin relays in
various electrical applications. It details pin functions, wiring standards, and common relay
types. The book is designed for electricians, technicians, and engineers who need reliable
information on relay wiring.

8. DIY Electronics: Wiring 5 Pin Relays for Projects

Perfect for DIY electronics enthusiasts, this book offers practical guidance on incorporating
5 pin relays into custom projects. It provides wiring diagrams for common uses such as
power switching, motor control, and signal isolation. The book emphasizes safe handling
and component compatibility.

9. Relay Wiring and Troubleshooting: 5 Pin Relay Edition

This book focuses on diagnosing and fixing wiring issues related to 5 pin relays. It covers
common faults, testing procedures, and repair techniques. With clear illustrations and
troubleshooting flowcharts, it helps readers maintain and optimize relay-based circuits
efficiently.
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