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Beyond the Visible: Tianhui Electronic’s One-
Stop SWIR LED Solutions for Advanced Visual
lllumination

ZHUHAI, GUANGDONG, CHINA, August
18, 2026 /EINPresswire.com/ -- The
evolution of optical sensing and
machine vision has increasingly
pushed the boundaries of the
electromagnetic spectrum, moving
past visible light into specialized
infrared domains. In this context, One-
Stop SWIR LED Solutions for Advanced
Visual lllumination have emerged as a
critical technological frontier for
industries requiring non-destructive
testing, precise material identification,
and high-security authentication.
Zhuhai Tianhui Electronic Co., Ltd., a
specialized manufacturer with over 20
years of expertise, has positioned itself
at the forefront of this shift, providing
comprehensive short-wave infrared
(SWIR) technologies that bridge the gap
between traditional near-infrared (NIR)
and mid-infrared (MIR) capabilities.

Understanding the SWIR Advantage in Modern Industry

Short-wave infrared (SWIR) typically refers to the wavelength range between 1,050 nm and 1,750
nm. Unlike visible light, which captures surface-level colors and textures, SWIR interacts with the
molecular structure of substances, allowing for "vision" based on chemical composition. This
property is fundamentally changing how manufacturers approach quality control and automated
sorting.


http://www.einpresswire.com
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The primary advantage of SWIR lies in its unique absorption and transmission characteristics.
For instance, while silicon-based sensors and visible light cannot "see" through certain plastics or
identify water content within a sealed container, SWIR light can penetrate many opaque
materials while being strongly absorbed by specific substances like water, proteins, and lipids.
This capability enables "transparent” imaging of resin internal structures and the precise
detection of liquid levels in bottled products, providing a level of insight that was previously
unattainable.

Tianhui Electronic's Comprehensive SWIR Product Portfolio

As a comprehensive UV and IR LED specialist, Zhuhai Tianhui Electronic Co., Ltd. (Tianhui
Electronic) manages the entire production cycle from chip fabrication to integrated module
assembly. This "one-stop" approach ensures that each SWIR LED solution is optimized for its
specific industrial application. The company'’s current portfolio covers a wide spectral range,
including:

1050nm - 1250nm Range: Ideal for silicon wafer inspection and iris recognition, where deep
penetration is required without interference from pigments like melanin.

1300nm - 1550nm Range: Specifically designed for moisture detection and food sorting,
leveraging the high absorption peak of water at approximately 1,450 nm.

1550nm - 1750nm Range: Used for advanced material identification, such as identifying different
types of resins (PE, PVC, PS, PP, PET) in recycling processes.

Tianhui's solutions are not limited to discrete components; they provide full light source modules
and customized configurations that allow for the combination of multiple wavelengths. This is
particularly important in complex environments like food optical sorting, where different
wavelengths are combined to detect various defects simultaneously—such as identifying
moisture in nuts or starch content in wheat.


https://www.tianhuiuvled.com/products/

Transforming Industrial Applications: From Food Safety to Biometrics

The practical implementation of Tianhui Electronic’s SWIR LED technology spans several high-
growth sectors. In the agricultural and food industries, SWIR has become a standard for "optical
sorting". By analyzing the reflectance and absorption of 1200nm (starch) or 1450nm (water)
bands, automated systems can instantly separate defective grains from high-quality produce
with much higher accuracy than visible-light cameras.

Beyond food, SWIR technology is making significant strides in biometric security. Traditional iris
authentication often struggles with racial iris-color differences or ambient light interference.
Tianhui's SWIR LEDs, particularly those near the 1,050 nm band, are unaffected by iris pigment.
This allows for the capture of deep biometric images of the iris's inner layers, significantly
enhancing identity verification accuracy and security.

Furthermore, the semiconductor industry utilizes SWIR for wafer defect inspection. Because
silicon is transparent to SWIR light, these LEDs can be used to "see through" wafers to detect
internal cracks or impurities that would be invisible to standard optical tools.

Technical Excellence and Market Trends

The shift from traditional halogen lamps to LED-based SWIR sources represents a major industry
trend. While halogen lamps provide a broad spectrum, they suffer from high heat generation,
short lifespans, and high energy consumption. Tianhui Electronic’s LED solutions address these
issues by offering specific, narrow-band wavelengths that provide high brightness with minimal
heat and extended operational life.

With over 23 years of experience and four dedicated factories, Tianhui Electronic has established
a global footprint, serving customers in over 50 countries. This scale allows the company to
maintain high R&D standards, producing more than 10,000 different LED solutions. As machine
vision continues to move toward more complex measurement targets, the demand for stable,
high-performance SWIR light sources is expected to grow, particularly in automated
manufacturing and smart logistics.



Conclusion

The transition toward advanced visual illumination is no longer just about seeing better; it is
about seeing more. Zhuhai Tianhui Electronic Co., Ltd. provides the technical foundation for this
transition through its One-Stop SWIR LED Solutions for Advanced Visual Illumination. By
mastering the complexities of the short-wave infrared spectrum, Tianhui enables industries to
perform non-invasive analysis, enhance security, and ensure product quality at a molecular
level.

For more information on the full range of SWIR and UV LED technologies, please visit the
company's official website: https://www.tianhuiuvled.com/.
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