
Optical Module AOI Detection Equipment

Article Overview

Optical Module AOI Detection Equipment is an automated inspection system designed to detect micro-defects

in photonic modules with high speed and accuracy, replacing manual visual inspection.

Overview

Optical Module AOI (Automated Optical Inspection) systems are specialized machines used in the

optoelectronic and photonics industry to inspect optical modules for defects such as scratches, residue,

misaligned pins, shell cracks, label offsets, missing screws, and glue overflow . These systems are critical for

5G/6G data center optical module production, where high precision and reliability are required to meet strict

quality standards .

Key Components

A typical optical module AOI system includes:

o High-resolution industrial cameras (often 4K or higher) for capturing detailed images of the module surface .

o Multi-angle customized lighting to highlight defects from different perspectives .

o Deep learning-based defect identification algorithms that automatically detect and classify defects .

o Industrial control host for system management and data processing .

o Automated loading/unloading modules to integrate with production lines and ensure high throughput .

Optional modules, such as laser profiling, can be added for 3D measurements and surface profiling .

Functionality and Benefits

o High-speed inspection: AOI systems can inspect hundreds of modules per hour, significantly faster than

manual inspection .

o High accuracy: Capable of detecting defects as small as 0.1 micron, ensuring minimal human error .

o Comprehensive defect coverage: Covers over 97% of common optical module defects, reducing the need for

manual re-inspection .

o Data-driven quality control: Real-time dashboards and statistical reports allow manufacturers to monitor

trends and optimize production .

o Integration flexibility: Systems can be configured as inline stations or stand-alone inspection cells, with

modular designs for different production requirements .

Applications

o Optical module manufacturing: Ensures quality in 100G to 1.6T optical modules .
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o MEMS and semiconductor inspection: High-resolution AOI systems are also used for

microelectromechanical systems and discrete device inspection .

o PCB and SMT assembly: AOI technology is widely applied in electronics manufacturing to detect soldering

and component placement defects .

Industry Adoption

Industry data shows that over 82% of top-tier 800G optical module manufacturers have adopted AOI systems

to eliminate human error and improve yield . Effective AOI implementation can reduce equipment mismatch

risk by over 68% and save an average of 22% in procurement costs .

Selection Considerations

When selecting AOI equipment for optical modules, manufacturers should consider:

o Resolution and camera quality for detecting micro-defects.

o Lighting configuration to ensure all defect types are visible.

o Software capabilities, including AI and deep learning for defect recognition.

o Integration with production lines for automated loading/unloading.

o Customization options for module size, shape, and production speed . By carefully evaluating these factors,

manufacturers can ensure optimal performance, reduce rework, and maintain high product quality.

Automated Optical Inspection (AOI) is an automated method based on machine vision, widely used in

industries like PCB

Investing in an AOI machine can significantly reduce defects and improve production efficiency, making it a

crucial

In automated optical inspection, components are checked for defects using scanners or cameras. Quality

Liquid crystal display (LCD) defects detection on module level is increasingly important for flat-panel

displays (FPD)

Discover automated optical inspection systems for PCB assembly and fabrication. Nordson AOI machines

deliver high-speed 2D and

Automated Optical Inspection is a game-changer for ensuring precise component alignment in PCB

manufacturing.

AOI System Automated optical inspection uses machine vision inspection technology to perform high-speed
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and high-precision

Automatic Optical Inspection (AOI) starts at this point. A machine takes over the task of quality assessment

Automated Optical Inspection systems &amp; equipment Optical inspection methods have existed ever since

AOI - Automated Optical Inspection High-Resolution Optical Imaging for sub-micron defect detection.

AI-Powered Defect Analysis for

Automated Optical Inspection (AOI) systems have revolutionized the way PCBs are inspected, offering

unmatched

Our VisionGauge&#174; High-Accuracy AOI Systems are the AOI solution you need. They are

fully-automated, full-color systems capable

Learn automated optical inspection (AOI) for PCB manufacturing. Complete guide covering 2D/3D systems,

defect detection, IPC

Automated optical inspection systems are essential to modern PCB manufacturing, surface mount technology

(SMT) assembly, and

Unlike 2D methods that only skim surfaces, 3D AOI gives a full, three-dimensional view of

Although automated optical inspection (AOI) exists, it has not yet been able to provide the desired level of

accuracy

Web: https://www.millstraining.co.za
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