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Abstract

In the past decade, compact components such as chip scale packages and flip chips are commonly used in many
microelectronics products for miniaturization. However, emerging applications require an even higher density of packaging.
In order to fulfill this requirement, three dimensional packaging has to be implemented. 3D integrated systems can reduce
chip areas and optimize component partitioning. In addition, three dimensional packaging (3DP) structure may lead to
minimal conductor length and eliminate speed-limiting inter-chip interconnects. In the microelectronics industry, there are
various know-hows for implementing 3DP structures. One of the major technologies is microvias for vertical interconnection.
In the past, microvias were mainly made on printed circuit boards or substrates. More recently, the emerging trend is to
fabricate through silicon vias (TSVs) on wafers for stacked die applications. In the past few years, some efforts have been
made in this area. In general, the forming of TSVs is not a major issue as long as the deep reactive ion etching (DRIE) facility
is available. People are able to make TSVs with a diameter less than 5 microns. However, the aspect ratio of microvias is still
a concern. Usually substantial wafer thinning is required in order to make through hole microvias. Also, the plugging of
microvias is a rather difficult task. People usually use sputtering and plating of copper to fill the TSVs. However, due to the
small size of microvias, it is quite difficult to get good quality filling of TSVs. The process development for 3DP remains a
challenging area. In this presentation, a new configuration is introduced for the 3D packaging of stacked flip chips. The
proposed through holes on wafer are rectangular through silicon slots instead of the conventional round hole vias. The
through silicon slots are formed by DRIE. These through silicon slots are distributed along the periphery of chips and go
across the saw street between adjacent chips. The through silicon slots are plugged by copper plating. Furthermore, a wafer
level re-distribution process is performed to connect the chip 1/0s to the through silicon slots and to route 1/0Os from the
through silicon slots to new locations for solder bumping and chip interconnection, which are required for the subsequent 3D
die stacking assembly. After the re-distribution and solder bumping processes, the wafer is diced and each chip has half of the
original through silicon slots as through hole interconnects along its periphery. Afterwards, these chips can be stacked up to
form modules with a 3DP structure. In addition to the design, prototypes have been fabricated during the present study. The
package structure and the fabrication processes will be illustrated in details in this presentation. Cross-sectioning and SEM
micrographs will be presented as well to demonstrate the features of the proposed 3D stacked flip chip packaging.
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