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The performance of Scanning Acoustic Microscope (SAM), a nondestructive failure detecting apparatus, that uses ultrasonic pulses for inspection is basically determined by how small the ultrasonic can be focused (resolution) and how deep it can penetrate (penetration) in to the objects under investigation. Three-dimensional integrated circuits (3D-Ics), which contain multiple layers of active devices, have the potential to dramatically enhance chip performance, functionality, and device packing density while reducing both silicon footprint and interconnect length without shrinking the transistors. Application of SAM to develop a high-performance inspection apparatus for 3D IC is vital in pin-pointing smaller defects such as voids and cracks in the range of a few micrometers at deeper layers. However, resolution and penetration are tradeoff parameters because, the higher the frequency the higher the resolution would be but produces a bigger attenuation of transmitted ultrasonic waves, thus, difficult for 3D IC application. In this research, we are looking at improving the penetration without degrading the resolution using complementary code pair. Autocorrelation processing is performed on an array composed of pairs 1 and -1 and when added values twice the size of the code length is obtained only at the center of the code string while all other cases become zero. In using this method, coding ultrasonic pulse by binary phase shift, keying and autocorrelation echo can produce two times bigger peak that ultimately increase the penetration depth that surpasses the pulse echo method.
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