Future Directions in IC and Package Design Workshop

Oct. 26, 2003

Princeton, NJ
The third Future Directions in IC and Package Design, FDIP’03,  workshop was held on October 26, 2003 in Princeton, NJ and was very well attended by 60 participants from all over the world. The meeting had seven excellent international invited speakers that were divided into three sessions. The sessions were chaired by George Katopis from IBM Corp. and Gregory Taylor from Intel Corp. For the first time this year, the third mini-session was added to cover one topic in depth by two experts in the field. The workshop was chaired by Alina Deutsch of IBM Corp. and  Prof. Madhavan Swaminathan of Georgia Institute of Technology. The first three speakers addressed system design issues. The second session covered testing challenges and future developments. The third session addressed the requirements and developments in the area of on-chip CAD tools. The workshop was held the day before the start of the 12th IEEE Topical Meeting on Electrical Performance of Electronic Packaging, EPEP’03.

     The first speaker, George Chiu from IBM, described a new supercomputer architecture paradigm using cost-effective system-on-a-chip approach together with high level of system integration. The Blue Gene/L supercomputer is aiming at a peak performance of 180TFLOPS and uses 65,536 nodes interconnected by a 3D torus, a combining tree, a Gb Ethernet , a global interrupt network, and JTAG. Each 15W node relies only on a single ASIC in 0.13 m technology with 700 MHz PowerPC 440 cores. 

     The second speaker, Frank O’Mahony from Intel, reviewed the current state-of-the art in microprocessor clock networks. He noted that conventional techniques do not scale well and skew and jitter are increasing relative to clock period. New techniques are being explored to solve this timing uncertainty problem, namely optimal H-tree and deskew circuits, networks of coupled oscillators such as PLL arrays, VCO arrays or rotary arrays, and standing-wave clock networks with active transconductors to compensate for loss.

      Y.L.Li from Intel addressed the challenges in containing the computer system electromagnetic radiation as the clock frequencies, the number of signal pins needed,  and the power consumption are increasing. He showed several design options that were studied such as ground patches, via stitching, checkerboard via pattern, retreated power plane, and decoupling. The last three showed good performance in suppressing EMI. 

     Prof. Gordon Roberts from McGill University explained the need for developing embedded test capabilities for accessing the analog signals in mixed-signal applications. He showed several novel methods that have digital interface at the chip boundary and all the analog probing and processing is performed locally on the die. Such examples included on-chip sampling oscilloscopes, spectrum analyzers, pico-second timing analyzers, and relied on signal processing techniques such as pulse density modulation, coherent sampling, and others that were implemented already in 0.18um CMOS technology and gave 19-ps resolution for 5GHz clock frequency. 

     Prof. Luc Martens from Ghent University described the challenges encountered in modeling and characterizing complex multi-pin high-speed connectors commonly used for transmitting Gbps signals in digital and communication systems. Because of the complex geometry and the spectral content of the signals, both the modeling and parameter extraction are difficult to perform. 2-port measurements have to accommodate N-port systems with imperfect shielding and non-ideal connector-to-board transitions. Field solvers have to accommodate arbitrary shapes with many dielectric regions. 

     The last session was specially dedicated to CAD tool development and two experts in the field covered the needs encountered in the industry and how the university research in the area is trying to supply the demands. Howard Smith from IBM summarized the state-of-the-art in available on-chip CAD tools for analyzing crosstalk, common-mode noise, delta-I noise, static noise propagation, circuit leakage, and effect of noise on timing. All these effects are currently analyzed separately and linear superposition is employed. Global nets are in the order of 200K and TAT time needs to be around 8 hours to allow iteration in the design cycle. The key challenge is to find efficient and accurate algorithms that allow full-chip extraction, frequency-dependent and non-linear simulation to address all these effects simultaneously. Prof. Andreas Cangellaris from Univ. of Illinois presented “Toward  Full-Chip Analysis with Electromagnetic Accuracy”. He called for synergism between device engineering, semiconductor process, system architecture, circuit design, interconnect technology and package design in order to achieve the goals of an SoC (system-on-a-chip) analysis. Advances have been made in fast field solver techniques, massively-parallel distributed computing practices, and model order reduction methods. Advanced EM-CAD technology will only be possible through the use of abstractions that result from the mathematical description of the specific physical models. He postulated that the ultimate objective is to develop model order reduction technology that hybridizes not only circuit simulation and electromagnetic modeling but also addresses the complexity of multi-physics modeling in support of META-chip design. 

     All the talks have been posted on the IEEE CPMT Society web page, under the Activites of the Technical Committee on Electrical Design, Modeling, and Simulation (TC-EDMS) at http://www.ewh.ieee.org/soc/cpmt/tc12/
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