Licensing Opportunity

DISCLOSURE NO: WRU 0235



DATE: November 2, 2006
Title: Method of reducing internal stress in materials

Inventors: Amer; Maher S. (Xenia, OH), Maguire; John F. (Bellbrook, OH)

Problem

There are many sources of stress in the manufacture of silicon wafers and integrated circuits.  When two dissimilar materials are placed in intimate contact with one another, such contact may give rise to stresses, particularly at the interface between the materials. Techniques such as vacuum deposition, pulsed laser deposition (PLD), or chemical vapor deposition (CVD), gives rise to internal stresses.  Stress may also arise as a response to externally applied fields such as temperature and pressure. In either respect, the imbalance of internal compressive or tensile stresses may cause problems in the multilayer material structure such as cracks, delamination, surface defects, voids or degraded electrical or optical qualities or performance.

There is a need for a method that will control the stress between two dissimilar materials that eliminates the need for extra coatings or layers, and allows for versatility in the types of materials used and the configuration of the materials. In addition, there is a need for a method of controlling the stress between two dissimilar materials that is economically efficient and does not degrade the performance of the materials.

Solution

The present invention allows for the formation of multilayer structures that overcome the disadvantages of previous multilayer structures.  It provides methods for controlling the stress caused by bonding or joining materials in adjacent layers in an economically efficient method without the need for chemical modification of the materials or the use of extra coatings and/or layers. It does this by

1. Creating a multilayer material where stress is configured in a substrate material and a layer of a second material is selected to induce a joining stress opposite to each other, thereby providing a multilayer material structure with a net stress at substantially zero. 

2. Alternatively, the second material can be configured to provide a net stress at some predetermined level thereby allowing versatility in the placement of the materials and in the types of materials used.
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