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    Abstract

        
            The accomplishments are broken down into three different categories: materials development (polymer metal composite with increased bond strength), process development (reliability testing, bonding optimization evaluation, testing of bulk conductive adhesives, paste deposition process development), and equipment development (laboratory bonding equipment, cost estimation for flip chip attach methods).
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                    Electrically conductive adhesive Flip Chip Attach Project. Annual report, October 1, 1994--October 1, 1995

                    
                        Technical Report
                            Woychik, C.
                            

                    This annual report details activities for TRP Flip Chip Attached Project. The IBM/Universal Instruments team has completed the first year effort on the Electrically Conductive Adhesive Flip Chip Attach project. IBM-Yorktown has worked closely with IBM Endicott to develop a Polymer Metal Solvent Paste (PMSP) that can be processed to form a cylindrically shaped deposit. IBM Endicott has done extensive work on bonding. This work has identified the key parameters to bond a Polymer Metal Composite (PMC) bumped die to a substrate.
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                    IBM, Endicott eleventh quarterly report, April 1, 1997--June 30, 1997

                    
                        Technical Report

                    IBM Endicott, Assembly Process Design, has completed the tenth quarter of development activity on work concerned with high performance, low cost interconnections for flip attach. The scope of work this quarter included paste deposition process development and chip bonding process development.
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                    Material development of polymer/metal paste for flip-chip attach interconnection technology. Quarterly progress report, December 1, 1995--March 31, 1996

                    
                        Technical Report
                            Saraf, R; Roldan, J; Sambucetti, C
                            

                    In this report on Polymer/Metal Composite (PMC) adhesive the authors describe two aspects of the material that are crucial to its applicability as a viable material for Flip Chip Attach (FCA) technology. They describe the shelf-life of the material at room temperature and its effect on the adhesion. Then they discuss the electrical and mechanical behavior of PMC bond under strain. It is demonstrated that the bond can be subjected to well over 40% strain with insignificant change in its electrical properties.
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                    Material development of polymer/metal paste for flip-chip attach interconnection technology

                    
                        Technical Report
                            Roldann, J; Saraf, R; Sambucetti, C; ... 
                            

                    Upon completion of the second year of this contract, we have delivered the next generation of polymer/metal composite, optimum paste H, to Endicott. We have done preliminary flip-chip type bonding at Universal Instruments, working closely with their personnel to enhance their equipment set and process. We have also shown that a PMC bond can withstand over 40% strain without effecting its electrical and mechanical properties. This resilience of the conductive polymer paste both under electrical and mechanical behavior, is a strong indication of the applicability of the material for Flip Chip Attach to organic laminates. We have also confirmed duringmore » this phase of the Contract that the Optimum Paste H can be processed and applied under normal ambient conditions, without special precautions of low temperature or inert atmospheres, a property which sets our system apart from many other commercial pastes. We would also like to remark the achievement of optimized paste properties and how these properties address the mayor issues and requirements for flip attach applications, in Table I and II of this report. Use of the PMC to build interposer for chip-testing. Due to the high electrical conductivity of the PMC, a process was developed to use a thin film layer of the paste applied to a metal cathode of an electrochemical cell, to build fully metallized thru hole arrays containing a given C-4 chip foot print. This array interposers can be used for chip test (known-good-chip) applications. This process will be described in detail at the Year-End Review Meeting in Binghanton.« less
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                    Third quarterly report for TRP Flip Chip Attach

                    
                        Technical Report

                    This report contains two separate reports for the Flip Chip Attach project. The first report is Yorktown`s report as per their deliverable 1.6 on the rheological properties of the material. Since the paste dispensing process is preformed at shear rates above 100/s and in the low Reynolds`s number, i.e., creeping flow regime, the authors have designed viscometry measurements to simulate the response under these conditions. The study determines simple parameters and criteria to obtain paste properties that may achieve high resolution dispensing. They compare and contrast their material with ``the best in the business``. They set forth a criteria formore » optimum screenability and demonstrate the high resolution dispensability of Yorktown pastes. Three Yorktown and two of the best commercial pastes are reported in this study. The second report documents a designed screening experiment to identify significant bonding variables. The bonding experiments were performed with the electrically conductive adhesive paste developed by Ravi, Saraf, and Sambucetti of the IBM Research Center at Yorktown Heights, NY. Eight bonding variables were incorporated in a two level factorial design with 16 trials. Palladium-nickel alloy plated copper coupons were used to simulate chips and substrates for this investigation. The shear tested chips were examined for fracture appearance characteristics. Only 11 of 46 chips displayed 50% or greater cohesive fracture. The most significant variables have been identified as bond pressure, temperature, and dwell time.« less
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