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Recently, FSH-based display glass inspection equipment has been introduced to mass production lines, 

where inspections are now being carried out. This is believed to be the first instance of mass production 

inspection using holography technology in industrial mass production lines since its invention by 

Dennis Gabor in 1947. In this presentation, we will review the current status of display and 

semiconductor inspections using FSH and discuss the what different features of FSH have made mass 

production inspections on actual production lines possible. Additionally, we will address the recent 

progress in advanced packaging inspection and the potential applications of this technology in future 

industrial inspections.  

As shown in Figure 1, FSH is a single pixel imaging system based on two-pupil heterodyne detection, 

characterized by its robustness to vibrations, high dynamic range, and high sensitivity, allowing for the 

acquisition of the object’s hologram without speckle noise [1,2]. Utilizing a highly directional laser 

beam, it is possible to capture holographic information from the object without speckle noise, which 

enables imaging of the lower surface of objects with a width less than 10 microns and a depth greater 

than 100 microns, with a high aspect ratio. A distinctive feature of FSH, compared to conventional 

imaging systems, is its ability to eliminate mirror reflections from interfaces like glass or mirrors, 

making it particularly effective in detecting particles, scratches, and defects on or within polished 

surfaces such as glass. Furthermore, as holographic information is captured in one shot, it enables ultra-

fast 3D inspection with microscopic resolution within the millimeter range.  

 

 

Fig. 1. Flying-over scanning holography  
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