NCCAVS Joint Users Group Meeting
CMPUG-PAG-TFUG
www.avsusergroups.org
Topic:   3D Packaging

Meeting Date:   Tuesday, June 11, 2013

Meeting Time:  1:00 – 4:55 pm 

Location: SEMI Global Headquarters

    Seminar Rooms 1 & 2

    3081 Zanker Road

                 San Jose, CA 95134
                 **Park in SEMI Global Parking Lots ONLY** 
Co-Chairs:
Hok-Kin Choi, hokkin.choi@intel.com, Thin Film Users Group (TFUG)
Lucia Feng, lmfeng@earthlink.net, Plasma Applications Group (PAG)
Kapila Wijekoon, Kapila_Wijekoon@amat.com, Chemical Mechanical Polishing Users Group (CMPUG)
Agenda:
1:00 – 1:05  Welcome
1:05 – 1:45  Thermal and Stress Management for 3DIC Performance and Reliability, Valeriy Sukharev, Mentor Graphics Corp, Design to Silicon, Calibre R&D, Fremont, CA; valeriy_sukharev@mentor.com 
Because of the high power density of 3D IC, heat dissipation becomes one of the new challenges that affects the performance and reliability of the 3D ICs. Vertically stacked heat dissipating devices produce larger spatial variations in temperature, which affects: variation in device characteristics; rate of aging degradations in devices and interconnects; thermal stress distribution across interconnect and device layer. Different types of EDA tools are needed: temperature aware place & route (full-chip functional block-level) tools; fast thermal package-scale tools for heat source placement optimization; device-scale tools for T-assessment (electro-thermal simulation); full-chip simulator for stress assessment. We work on development of a thermal analysis flow based on FloTherm - 3D CFD tool and Calibre DRV/RVE, industry standard physical verification viewing environment. It will provide an easy to use, fast and accurate tool to do thermal simulation on dies and packages of 3D IC.
Fabrication of 3D chip stack is accompanied by generation of unintentional stresses, caused by: package warpage during the mounting; bump effect due to mismatch of thermo-mechanical properties of bumps and underfill; TSV effect due to mismatch of thermo-mechanical properties of TSV and silicon. Traditional TCAD tools based on FEA model cannot handle simulation of transistor channel stress distribution across a die. Empirical modeling cannot take into account CPI-induced variations in transistor characteristics. There is a need in EDA tools & simulation methodology/flow capable to provide a link between the physics-based package-scale simulation and layout formats (GDS, OASIS) in order to accept a CPI-induced stress load. This talk will demonstrate an example of such tool recently developed by Calibre R&D.
1:45 – 2:25  Cooling Three-Dimensional Integrated Circuits (3D-IC’s) using Power Delivery Networks, Hai Wei, Stanford University, Palo Alto, CA; haiwei@stanford.edu 
Heat removal is a major challenge in Three-Dimensional Integrated Circuits (3D-ICs). This problem becomes even more severe for 3D-ICs with thin substrates for the upper layers (e.g., for monolithic 3D integration). In this talk, we will discuss how on-chip Power Delivery Networks (PDNs) designed to deliver noise-free power can significantly contribute to the heat removal in 3D-ICs. A chip-scale thermal analysis framework is developed to accurately and efficiently evaluate the thermal impact of PDNs. Our simulation results show that PDNs can lower the maximum chip temperature by over 35 °C and decrease the area cost of thermal Through-Silicon-Vias (TSVs) by 18X. With advanced cooling technologies, two OpenSPARC T2 cores can be stacked vertically with maximum chip temperature below 75 °C even for  monolithic 3D integration. Near the end of this talk, we will also present the first experimental demonstration of monolithic 3D-ICs using Carbon Nanotube Field-Effect Transistors.

2:25 – 2:40  Break and Networking
2:40 – 3:20  Overview of CMP for TSV’s, Rob Rhoades, Entrepix, Tempe, AZ; rrhoades@entrepix.com 


Thru silicon vias (TSV’s) are now being developed for many advanced packaging applications.  The design goals usually include reducing parasitic losses and shrinking final form factors.  The process sequence for a TSV module generally requires a combination of deep via etch, liner deposition, barrier deposition, via fill, CMP, wafer mounting, thinning, and via reveal steps.   Most TSV process flows rely on CMP at least once for plug formation, and often a second time for via reveal in the final steps of wafer thinning.  The fabrication sequence can be strongly influenced by both integration and materials choices in the design phase.  Deposited films for these applications are typically much thicker than films in standard CMOS metallization, thus CMP requires customization and process development sometimes utilizing new pads or slurries. In addition, some integrations require non-standard materials for specialized purposes, such as platinum for high temperature tolerance.  Many other aspects of TSV applications represent challenges for CMP, including throughput, defectivity, evolving design rules, overall yield, and one of the biggest challenges of all - cost.  This presentation will provide an overview of CMP for TSV’s and provide a few examples of issues encountered in developing this technology.

3:20 – 4:00  Considerations When Selecting A Wafer Level Bonding Process, Garrett Oakes, EV Group, Tempe, AZ;  G.Oakes@EVGroup.com 
Wafer level bonding processes offer valuable solutions for SOI, MEMS devices, wafer-level 3D interconnects, advanced packaging and LED applications. Each of the aforementioned categories represent complex bonding scenarios that require very accurate process design. However, bonding process selection and design is not always well documented or understood which may lead to omission of critical details, possibly resulting in major issues during product prototyping or product manufacturing. In this introductory presentation, the main topics of consideration for wafer bonding process selection will be illustrated, summarized and explained.
4:00 – 4:40  3D Packaging for Memory Applications, Ming Li, Rambus Inc., Sunnyvale, CA; mli@rambus.com 
4:40 – 4:55  Discussions and Networking

5:00  Meeting Adjourn
 
 
All presentations will be requested to be posted on the CMPUG, PAG and TFUG Proceedings webpages.
 
***Sponsorship Opportunities*** 
If you would like to sponsor this meeting or list a banner ad on the User Group website, please check out our "NCCAVS Marketing/Sponsorship" opportunities at:  

http://www.avsusergroups.org/misc_pdfs/form_ug_sponsor.pdf
