Built for Adventure: Off-Road LED Lighting in Extreme
Powersports Applications

Whether tackling rugged mountain trails or navigating through dense forests at night, off-road enthusiasts depend on one critical element:
reliable lighting. As the off-road and powersports industry grows, so does the demand for advanced lighting solutions that can handle these
extreme environments. According to a 2023 report from Fortune Business Insights, the global powersports market is expected to reach USD
60.51 billion by 2032, growing at a CAGR of 5.4%. This surge in demand highlights the need for reliable, efficient and durable off-road lighting
solutions that can withstand the harsh conditions encountered in these environments. LEDs offer an excellent solution, combining functionality,
durability and energy efficiency to meet the unique needs of off-road and powersports enthusiasts. As the industry continues to evolve, LED
lighting is poised to become an increasingly integral component, providing enhanced visibility, safety and customization options for
adventurers and professionals alike.

Why Off-Road LED Lighting is Ideal for Powersports Vehicles

Off-road LED lighting technology is preferred for off-road and powersports applications because of its clear advantages over traditional
lighting. Here's a closer look at why it's the ideal solution:

Power Consumption and Energy Efficiency

Since off-road and powersports vehicles often rely on limited battery power, lighting solutions that consume less energy are critical. LEDs use
significantly less power than traditional bulbs, minimizing heat generation and reducing the risk of overheating. This efficiency helps conserve
battery life, a key benefit for those on extended outdoor adventures.

Durability

The harsh conditions of off-road environments demand lights that can handle shock, vibration and exposure to the elements. With their solid-
state design and weatherproof construction, LEDs are inherently more resistant to these challenges. Their rugged construction ensures long-
lasting performance, reducing the need for frequent replacements — unlike more fragile fllament bulbs that can break in rough terrains.

Versatility

Off-road and powersports vehicles require versatile lighting options that can handle various needs and preferences. LEDs offer a broad range
of customizable solutions, including light bars, undercarriage illumination and auxiliary lights, which enhance visibility and allow for extensive
vehicle customization. Lighting must be flexible to meet the varying needs of off-road and powersports enthusiasts. LEDs offer a broad range
of customization options, from powerful light bars and undercarriage illumination to auxiliary lights in multiple colors. This adaptability enables
drivers to improve visibility and enhance the overall appearance and functionality of their vehicles.

Longevity

A major benefit of LED technology is its exceptional lifespan. Compared to traditional bulbs, LEDs last significantly longer, minimizing the need
for replacements and maintenance. This extended lifespan is particularly valuable in remote or rugged environments, where access to
replacement parts may be limited or impractical.

Common Powersports and Off-Road LED Lighting Applications

LED lighting has become an essential component of off-road and powersports vehicles, enhancing visibility, safety and aesthetics. Here are
some common applications:

Off-Road Vehicles (ATVs, UTVs, Jeeps, Trucks)

e Light bars: Designed for powerful forward-facing illumination, light bars offer a wide, long-range beam, perfect for nighttime driving. They
come in various sizes and configurations to meet specific needs and preferences.

o Auxiliary lights: Offering additional lighting in fog, rain or challenging terrain, auxiliary lights — such as spot, flood, and combo lights — can
be mounted on the vehicle's roof or bumper. These lights are ideal for improving visibility in low-visibility conditions.

e Underbody lighting: RGB LEDs used for underbody lighting enhance vehicle customization and provide crucial visibility during obstacle
clearance. This lighting improves safety and aesthetics, especially on uneven terrain.

Powersports (Dirt Bikes, Snowmobiles, etc.)

o Headlights and fog lights: To enhance nighttime and low-visibility riding, high IP-rated headlights and fog lights perform reliably in rugged
conditions with exposure to snow, moisture and vibration. These lights are vital for safe riding in all weather conditions.

 Auxiliary lighting: Customizable auxiliary lights are designed to boost safety and visibility in tough terrains. They can illuminate specific
trail areas and provide additional visibility during off-road maneuvers.

LED lighting offers a wide range of applications to meet the specific needs of off-road and powersports enthusiasts, enhancing visibility, safety
and the overall driving experience.

Technological Advancements in LED Lighting for Rugged Applications

LED technology continues to evolve, offering innovative solutions that enhance performance and versatility for off-road and powersports
applications. Here are some key advancements:

Smart Lighting Integration

Today's LED systems can integrate with vehicle control systems, automatically adjusting beam patterns and brightness based on driving
conditions. Whether navigating steep inclines or uneven terrain, adaptive lighting enhances both safety and convenience for drivers in
unpredictable environments.

RGB LED Technology

Multi-color LED options allow users to switch between functional white lighting and aesthetic color-changing modes. This customization option
combines practicality with personal style, providing both utility and branding potential in interior and exterior lighting setups.

Advanced Thermal Management

Effective thermal management is critical for maintaining LED performance, especially in high-power applications. Specialized materials like
aluminum PCBs and copper heat sinks improve heat dissipation, even in tough conditions, preventing overheating and ensuring reliable
performance. Innovations like phosphor coating technology also help mitigate thermal decay and color shifts over time, ensuring a reliable and
consistent light output in even the most extreme conditions. These technological advancements demonstrate the ongoing innovation in LED
lighting, making it even more suitable for the demanding requirements of off-road and powersports vehicles.

Lampshada
m il b
| | | | Alumilmiien Plale
P n and Thermal Plastic

TN —

American Bright's Solutions: EzyLED and AEC-Q102 RGB Addressable
LED and Custom Capabilities

American Bright's EzyLED provides a streamlined solution for off-road and powersports lighting. With its all-in-one design the EzyLED
simplifies design and manufacturing, reduces assembly time and minimizes failure points for greater reliability in extreme environments.
EzyLED works with both 12V and 24V power supplies, making it versatile for various vehicle types. Its advanced thermal management prevents
overheating, ensuring consistent performance even in fluctuating conditions. The solid-state design further enhances its resistance to shock,
vibration and harsh environments, making it ideal for rugged applications. In addition to the EzyLED, American Bright offers AEC-Q102
automotive-qualified RGB addressable LEDs that enable dynamic and customizable lighting options. These LEDs allow users to create

distinctive lighting effects while meeting strict automotive reliability standards. Additionally, American Bright provides custom lighting
solutions, including IP65 and IP68-rated light strips and PCB modules designed for challenging off-road environments. Ready to upgrade your
off-road lighting system? Discover how American Bright's innovative lighting technology can give off-road and powersports vehicles an edge in
even the toughest environments. Contact us today to learn more.



