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wiring diagram 5 pin relay is a crucial reference for understanding how to connect and utilize a 5
pin relay in various electrical circuits. A 5 pin relay is widely used in automotive, industrial, and home
automation applications due to its ability to control high power devices with a low power signal. This
article explores the essential components and terminal functions of a 5 pin relay, providing detailed
guidance on interpreting its wiring diagram. Additionally, it covers common wiring configurations,
practical applications, and troubleshooting tips to ensure optimal performance. Whether you are a
technician, engineer, or hobbyist, mastering the wiring diagram 5 pin relay will enhance your ability to
design and repair relay-based circuits effectively. The following sections break down the topic in
detail, enabling a comprehensive understanding of wiring and operation principles.
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Understanding the Basics of a 5 Pin Relay
A 5 pin relay is an electromechanical switch that uses an electromagnet to mechanically operate a
switch. It allows a low voltage circuit to control a higher voltage or current circuit safely and
efficiently. The "5 pin" designation refers to the number of terminals or connection points on the
relay, which provide different functions such as coil activation and switching contacts. These relays
are commonly used in automotive systems, industrial machinery, and electrical control panels where
isolation between control and power circuits is essential.

What is a Relay?
A relay is an electrically operated switch that enables a circuit to be controlled by an independent
low-power signal. It consists of a coil, which when energized, creates a magnetic field that actuates
one or more contacts to open or close circuits. This mechanism allows for controlling large loads like
motors, lights, or heaters without direct electrical connection to the control device.

Why Use a 5 Pin Relay?
The 5 pin relay provides more versatility compared to basic relays with fewer pins. It often includes a



common contact, normally open (NO), normally closed (NC) contacts, and two coil terminals. This
configuration allows switching between two circuits, offering options like fail-safe operation or
alternate circuit control, which is critical in many control systems.

Components and Terminal Functions
A thorough understanding of each component and terminal on the 5 pin relay is essential for correctly
interpreting the wiring diagram. Each pin has a specific role that contributes to the relay’s operation,
facilitating the switching mechanism and control signal input.

Coil Terminals
Two of the five pins serve as coil terminals. When voltage is applied across these terminals, the coil
energizes, generating a magnetic field. This magnetic force moves the internal switch contacts from
their default position (normally closed) to the opposite state (normally open).

Common (COM) Terminal
The common terminal is the pivot point for the relay’s internal switch. It connects either to the
normally closed or normally open terminal depending on whether the relay coil is energized. The
common terminal is essential for routing current through the load circuit.

Normally Closed (NC) Terminal
The normally closed terminal is connected to the common terminal when the relay coil is not
energized. This means current can flow through the NC contact until the relay activates, breaking the
circuit.

Normally Open (NO) Terminal
The normally open terminal remains disconnected from the common terminal until the coil is
energized. Upon activation, the relay switches the connection from NC to NO, completing the circuit
and allowing current flow through the NO contact.

How to Read a Wiring Diagram 5 Pin Relay
Reading a wiring diagram specific to a 5 pin relay requires familiarity with the symbols and pin layout
used to represent the relay and its connections. The diagram illustrates how the relay integrates
within the larger electrical system and how to properly connect each terminal.



Identifying Relay Pins
Most wiring diagrams label the relay pins with standard numbers:

85 and 86: Coil terminals1.

30: Common terminal2.

87: Normally open terminal3.

87a: Normally closed terminal4.

Understanding these labels helps in visually matching the diagram to the physical relay for correct
wiring.

Interpreting Circuit Connections
The wiring diagram shows the coil connected to a control switch or circuit, while the common and
switching terminals connect to the load device and power source. It clarifies how energizing the coil
switches the output from NC to NO, enabling or disabling the electrical load.

Common Wiring Configurations
Various wiring configurations exist for 5 pin relays depending on the intended application.
Understanding these helps in selecting the correct setup for control and safety.

Basic Switching Circuit
In the most common configuration, the coil terminals (85 and 86) connect to a control voltage source
and ground, while the power supply connects to terminal 30. The load device connects to terminal 87
(NO). This setup allows the load to be powered only when the relay coil is energized.

Using the NC Terminal for Fail-Safe
Alternatively, wiring the load to terminal 87a (NC) ensures the device remains powered when the
relay is de-energized. This fail-safe design can be useful for safety-critical applications where power
must be maintained unless a fault or control signal interrupts it.

Double Switching and Alternate Circuits
Some applications use the relay to switch between two different circuits by utilizing both NO and NC
contacts. This can be used for switching between two power sources or activating different loads
depending on relay state.



Control circuit power supply to coil terminals

Common terminal connected to power source or input voltage

NO terminal connected to the output load for activation

NC terminal connected for fail-safe or alternate circuit

Proper grounding and fuse protection

Practical Applications of 5 Pin Relays
5 pin relays are versatile components used in numerous practical scenarios where electrical isolation
and remote switching are required.

Automotive Systems
In automotive applications, 5 pin relays control headlights, fuel pumps, cooling fans, and other high-
current devices. The relay protects low-current control switches and allows for safer and more reliable
operation of vehicle electrical systems.

Home Automation
Relays enable the switching of household appliances and lighting circuits remotely or automatically.
The 5 pin relay’s ability to provide both NO and NC contacts allows for flexible programming of
automation tasks.

Industrial Control Panels
In industrial environments, 5 pin relays are used in control panels to switch motors, solenoids, and
other heavy equipment. Their robust design supports high current loads with reliable switching
performance.

Troubleshooting and Maintenance Tips
Proper troubleshooting and maintenance ensure the longevity and reliability of circuits involving a 5
pin relay. Understanding the wiring diagram aids in diagnosing common issues.



Common Relay Problems
Typical issues include coil failure, contact wear, and incorrect wiring. Symptoms may be relay clicking
without switching, no switching action, or intermittent operation.

Testing the Relay
Testing involves applying voltage to the coil terminals and checking continuity between the common
and NO or NC terminals. A multimeter can verify proper switching function and coil resistance.

Maintenance Best Practices
Ensure connections are tight and corrosion-free. Replace relays showing signs of contact pitting or
mechanical wear. Use appropriate fuse protection to avoid damage from voltage spikes or overloads.

Frequently Asked Questions

What is a 5 pin relay and how does it work?
A 5 pin relay is an electromagnetic switch used to control a high power circuit with a low power signal.
It typically has five terminals: two for the coil and three for the switch (common, normally open, and
normally closed). When the coil is energized, the switch toggles from the normally closed to the
normally open position.

How do I wire a 5 pin relay in an automotive circuit?
To wire a 5 pin relay in an automotive circuit, connect pin 85 and 86 to the coil (one side to ground
and the other to a trigger source like a switch). Pin 30 is connected to the power source, pin 87 goes
to the device you want to power, and pin 87a is connected to the normally closed circuit if needed.

What is the difference between pin 87 and pin 87a on a 5 pin
relay?
Pin 87 is the normally open (NO) terminal, which means it only connects to pin 30 when the relay is
activated. Pin 87a is the normally closed (NC) terminal, which is connected to pin 30 when the relay is
not energized. This allows for switching between two circuits.

Can I use a 5 pin relay for switching both AC and DC loads?
Yes, a 5 pin relay can be used to switch both AC and DC loads, but you must ensure the relay’s
voltage and current ratings match the load requirements. Also, relays designed for automotive DC
circuits may not be suitable for high voltage AC without proper specifications.



How to identify the pins on a 5 pin relay without a wiring
diagram?
You can identify the pins on a 5 pin relay using a multimeter to check continuity. The coil pins usually
show a low resistance (around 50-200 ohms). The common pin (30) connects to either 87 or 87a
depending on whether the relay is energized, which you can test by powering the coil and measuring
continuity.

What precautions should I take when wiring a 5 pin relay?
When wiring a 5 pin relay, ensure the coil voltage matches your control circuit, use appropriate fuses
to protect against short circuits, and connect the coil pins correctly to avoid damaging the relay. Also,
verify the load current rating and use a flyback diode across the coil to protect against voltage spikes.

Additional Resources
1. Mastering 5-Pin Relay Wiring Diagrams: A Comprehensive Guide
This book offers an in-depth exploration of 5-pin relay wiring diagrams, perfect for beginners and
professionals alike. It covers the fundamentals of relay operation, detailed wiring schematics, and
troubleshooting techniques. Readers will gain hands-on knowledge through practical examples and
step-by-step instructions.

2. The Ultimate Handbook of Automotive 5-Pin Relay Wiring
Focused on automotive applications, this handbook explains how 5-pin relays are used in vehicle
electrical systems. It includes clear diagrams, installation tips, and safety precautions. The book is
ideal for mechanics and car enthusiasts wanting to understand or modify their vehicle's relay circuits.

3. Practical Electronics: Wiring Diagrams for 5-Pin Relays
This practical guide delves into electronic circuits involving 5-pin relays, highlighting their roles in
control systems and automation. It features numerous wiring diagrams and explains each
component’s function in detail. Readers will learn to design and build efficient relay-based circuits.

4. Relay Logic and Wiring Diagrams: Understanding the 5-Pin Relay
Aimed at electrical engineers and technicians, this book discusses relay logic using 5-pin relays. It
explains wiring diagrams with a focus on industrial control systems, offering troubleshooting methods
and real-world applications. The text balances theory with practical insights for effective learning.

5. DIY Electrical Projects: 5-Pin Relay Wiring Made Easy
Perfect for hobbyists, this book simplifies 5-pin relay wiring through easy-to-follow projects. It includes
detailed diagrams and instructions for creating various relay circuits, from simple switches to complex
timers. The approachable style encourages experimentation and hands-on learning.

6. Advanced Relay Wiring Techniques: 5-Pin Relay Systems
This advanced manual targets experienced electricians looking to deepen their knowledge of 5-pin
relay systems. It covers complex wiring configurations, integration with other components, and
optimization strategies. The book also discusses common pitfalls and how to avoid wiring errors.

7. Home Automation with 5-Pin Relay Wiring Diagrams
Exploring the role of 5-pin relays in smart home systems, this book guides readers through



automating lights, appliances, and security devices. It offers wiring diagrams and programming tips
for integrating relays with microcontrollers and home automation hubs. This title is ideal for tech
enthusiasts and DIY home improvers.

8. Electric Vehicle Relay Wiring: 5-Pin Relay Applications
This specialized book focuses on the use of 5-pin relays in electric vehicle (EV) electrical systems. It
explains wiring diagrams related to battery management, motor control, and safety circuits.
Engineers and EV technicians will find valuable insights for maintaining and designing EV relay
systems.

9. Fundamentals of Relay Circuits: 5-Pin Relay Diagram Essentials
A foundational text that introduces the basics of relay circuits with an emphasis on 5-pin relay
diagrams. It covers relay types, coil and contact functions, and common wiring practices. Suitable for
students and beginners, this book builds a solid understanding for more advanced electrical studies.
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