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Abstract: This lecture will present optical probing techniques that are used to 
improve the design and yield of integrated circuits (IC’s). Modern IC’s can 
contain over a billion transistors; however, it only takes one critical flaw to ruin 
the entire circuit―A search for these flaws is the proverbial “needle in the 
haystack”, or perhaps more appropriately a “needle in the needle stack”. The 
pursuit is exasperated by many layers of metal interconnect blocking access to 
the transistors and feature sizes that continually scale down (11-18 nm 
circuits are expected soon).  Hence, access to the transistors must be made 
through the Si substrate, the so-called “backside” of the IC. This requires 
infrared wavelengths (λ~1um) that severely limit the achievable optical 
resolution.  In this lecture, methods to address these issues will be presented: 
After reviewing the optical properties of silicon, efforts to improve resolution 
through the “backside” using Solid Immersion Lens (SIL) technology will be 
discussed, and then finally optical techniques will be described that are used 
to isolate circuit faults. These high impact techniques help to improve the 
circuit design and/or fab yields: one transistor at a time. 
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