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AGENDA
2:00 - 2:30 "Challenges and Solutions in 3D IC Parasitics Extraction", Dusan Petranovic, Mentor Graphics

The IC industry is converging on two basic configurations for stacked dies with the TSVs: (i) 3D configurations, using vertical chip-on-chip stack, and (ii) 2,5D Silicon Interposer based 2.5 configurations. In this presentation we will first describe the details of the existing parasitic extraction methodology as well as the flows and the necessary tools to do physical verification of 3DICs. One of the problems with the existing methodology and with the use of the isolated TSV device models is that they are not adequate for high-density, high-frequency applications since the isolated device models do not account for the TSV interactions with other TSVs (capacitive or inductive couplings), nor for the TSV interactions with the interconnect (TSV to RDL). Significant research effort has been made to respond to these problems. The approaches taken are based either on fast field-solver-based extraction of the TSVs and all their interactions, or on developing the compact parameterized models that can then be used in extraction. We will discuss the advantages and disadvantages of those approaches and address the other upcoming challenges such as a need to model the device like behavior of the TSVs, the dies interface modeling, die to die interactions... We will also talk about important need to integrate the generated modeling solutions into the flows that are used for analog, digital and mixed signal designs verifications.

Biography
Dusan Petranovic received his BS from University of Belgrade, MS form Worcester Polytechnic Institute, and PhD from University of Montenegro, where he was also employed as a professor and served as a chairman of EE department. Dusan spent six years teaching at Harvey Mudd College before joining LSI Logic Advanced Development Laboratory as a member of technical staff working on the interconnect modeling. He worked as a consultant for NASA and NOVA Management Inc. Dusan is now with Design to Silicon group at Mentor Graphics working on parasitic extraction. He has published numerous journal and conference papers and holds fifteen US patents. 

2:30 - 3:00 "TSV Reveal using Low-Selectivity CMP", Robert L. Rhoades, Chief Technology Officer, Entrepix, Inc.

Intense focus has been placed in recent years on developing advanced 3D packaging with thru-silicon vias or TSV's. The process sequence for a TSV module generally requires a combination of deep via etch, liner deposition, barrier deposition, via fill, wafer mounting, thinning, and via reveal steps. The last step, via reveal, is the focus of this presentation. After forming the TSV's and finishing other process steps from the front or device side of the wafer, the process approach then proceeds to mounting the device side to a carrier substrate and using backgrind to remove a substantial portion of the original device substrate. The Si remaining over the vias (from a few microns to several 10's of microns) is determined by the thickness of the substrate and the original TSV etch depth, which are two of the design parameters. The via reveal step is then used to remove the rest of the Si, all liner and barrier layers in the original "bottom" of the via, and expose the conductive core at the center of the TSV. When CMP is used to implement the via reveal step, the process must be developed to achieve the following: remove Si at a high rate to avoid inordinately long polish times, remove the oxide liner covering the bottom of the via, remove the barrier metal, planarize the Cu with the surrounding surface with controlled topography (low dishing), low roughness and low defectivity (no scratching). For several years, the common approach to achieving this set of goals has been a multi-step polishing sequence with at least 2 and sometimes 3 different slurries on different pads using a multi-platen polisher. Data will be presented showing that all of these goals can be achieved with a single slurry on a single polishing pad.

Biography
Robert Rhoades is the Chief Technology Officer for Entrepix, Inc.. He has been a recognized industry leader in chemical mechanical polishing (CMP) for over 17 years. In 2002, he joined Entrepix to launch a process foundry to provide CMP services for everything from R&D prototypes through volume production on virtually any material and any wafer size. Dr. Rhoades earned B.S., M.S. and Ph.D. degrees in Electrical Engineering from the University of Illinois. He is a named inventor on over a dozen patents and patent applications and has authored more than 80 technical publications and conference presentations.

3:00 - 3:15 BREAK
3:15 - 3:45 "Mechanical Stress and Reliability Study in Cu Through-Silicon Via (TSV) Samples using Synchrotron X-ray Microdiffraction for 3-D Integration", Arief S. Budiman, Staff Scientist, SunPower Corp. Director's Research Fellow, Los Alamos National Laboratory (LANL)

One key to enable the successful implementation of 3-D interconnects using Through-Silicon Via (TSV) is the control of the mechanical stresses. The synchrotron-sourced X-ray microdiffraction technique has been recognized to allow some important advantages compared to other techniques,

namely stress measurement of individual Cu TSV as well as the silicon substrate surrounding it simultaneously at the submicron resolution, stress measurement in situ during annealing and while Cu TSV is still buried under the silicon substrate (mimicking the conditions of real device). Using this approach, we have studied Cu TSV samples from Hynix, Inc. as well as from SEMATECH and found interesting differences in the stress states of the Cu TSV. We studied the stress evolution throughout its thermal history, and proposed an explanation of the observed differences. This understanding could lead to improved stress control in Cu TSV as well as to reduce the impact to the silicon electron mobility. 

Biography 
Arief Budiman is Staff Scientist, Solar Photovoltaics (PV) Materials at SunPower Corporation. In this capacity, his responsibilities include research and development of advanced materials for the next generation PV devices and packages, technical leadership for company-wide mission-critical projects and initiatives and co-leading thin film materials and reliability programs for advanced packaging technologies including PV module and Through-Silicon-Via (TSV) within the wider context of semiconductor and PV industries. He is a co-author and contributor of a book recently published by Woodhead Publishing, entitled "Electromigration in Thin Films and Electronic Devices: Materials and Reliability." Dr. Budiman has over 100 journal publications, invited papers/seminars, book chapters and conference proceeding papers in the areas of materials and reliability for semiconductor, MEMS and nanotechnology industries. Over the past 16 years, he has had several technical and research contributions spanning product development, technology reliability, advanced materials development as well as fundamental academic research. Prior to joining SunPower Corporation, Dr. Budiman had research and development experiences with Hewlett Packard, Advanced Micro Devices, Novellus, Spansion and Globalfoundries. He received several awards including recently the Los Alamos National Laboratory (LANL) Director's Research Fellow Award in 2009 and the MRS Graduate Student Award in 2006, and a holder of 2 US patents and one pending. Dr. Budiman received his Ph.D. in Materials Science and Engineering from Stanford University. 

3:45 - 4:30 "Process Integration for 2.5D/3D - A Few Steps from the Summit", Sesh Ramaswami, Managing Director, Strategy - Silicon Systems Group, Applied Materials Inc.

TSV via-middle, via-last and via-reveal along with interposer technology has been recent focus in the industry. Through extensive unit process development and integration validation, several technology challenges have been identified and resolved. The focus has now moved from feasibility to manufacturability, where the attention is now turned to process windowing, CoO optimization and targeting the next point on the roadmap. Early collaboration with external industry eco-system suppliers for thin wafer support systems, bond/de-bond, thinning and metrology helped to resolve several challenges associated with bonded wafers processing, key for via-last and via-reveal processes. Incoming wafers to via reveal can have significant variation resulting from carrier type/diameter, adhesive type/thickness and grind thickness/uniformity. The via reveal process has to be bullet-proof and accommodate these compounded variations. SEMI standards are being developed to mitigate some of these variations. This talk will shed light on the points above and will seek to engage the audience in a constructive dialog to help advance this technology within the fabless - foundry - packaging ecosystem.

Biography 
Sesh Ramaswami is Managing Director, Strategy in the Silicon Systems Group at Applied Materials. In this capacity, his responsibilities include program definition and execution, defining and driving external collaboration and co-leading internal process integration programs for Through-Silicon-Via (TSV) within the wider context of wafer level processing for advanced packaging. He is a co-author and contributor of a book recently published by McGraw Hill, entitled 3D IC Stacking Technology. Sesh has over 25 years of semiconductor industry experience. Over the past 17 years at Applied Materials, he has had several varied technical and business contributions spanning product management, product development and advanced materials development. Prior to joining Applied Materials in 1994, Sesh had thin film process development responsibilities for seven years at Advanced Micro Devices and four years at National Semiconductor. A holder of 35 US patents, Sesh has undergraduate and graduate degrees in Chemical Engineering from Indian Institute of Technology, Kanpur, and Syracuse University respectively and a MBA. 

All presentations will be requested to be posted on the CMPUG, PAG and TFUG Proceedings webpages within 1-2 weeks following the meeting date.
********
If you would like to sponsor this meeting or list a banner ad on the User Group website, please contact Heather Korff, heather@avs.org or check out our 
"NCCAVS Marketing/Sponsorship" opportunities at: http://www.avsusergroups.org/misc_pdfs/form_ug_sponsor.pdf
