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Executives from a range of EDA and end-user companies were empanelled to discuss issues about power at the recent ISQED 2006 conference in Santa Clara on the evening of March 27, 2006. The topic was supposed to be about "Power Optimization: what is the real cost of long battery life?" but ended up being about design methodologies for lower power.

Mike Santarini, editor for EDN, moderated the panel which was comprised of Adam Traidman of Gigascale IC, James Spoto of Applied Wave Research, William Ruby of Golden Gate Technology, Aurangzeb Khan of Cadence Design Systems, John Goodenough of ARM, and Eric Collins of Mediaworks Integrated Systems.

First the panelists described their companies and primary focus. Gigascale makes tools for early exploration of design options such as process technology and libraries. AWR makes analog and RF design tools. Golden Gate addresses power at the physical design stage. Cadence makes and uses almost everything for design and looks to increase automation and create new methodologies. ARM is known for its silicon IP cores and libraries, but is also an EDA vendor and software toolmaker. Mediaworks designs SoCs for hand-held video systems.

All of the panelists talked about techniques for low power designs, with no real effort to address the costs of low power design. The first question from the floor was about powering down inactive functions and the resulting supply transients. Aurangzeb responded that it depends upon the size of the subsection and the whole issue needs careful analysis. The designers at Cadence use a "zipper" approach and turn on or off sections in a cascade of sections. The power sequences require a good understanding of the changes in voltages over time.

Collins suggested that avoidance was the best approach, but if necessary should be done slowly and carefully. They use a stepped voltage approach to change a function from active to standby to sleep mode. The whole process of power minimization needs dynamic voltage analysis at the cell level, a task that should happen early in the life of the library modeling process.

Spoto reminded users that the bypass capacitors need to be disconnected before any change in power status.

The next question from the floor concerned the possibility for many designs to become asynchronous. Ruby responded that all users are still doing synchronous designs. The real question is whether the timing is correct, not the type of logic used.

Goodenough added that the interconnections of the functions are an architectural issue. A designer can combine the synchronous and asynchronous sections with protocols and handshakes or other interfaces. The problem is that tools for determining timing closure and detailed library models defining non-standard operating modes don't exist. In the future, more of the design will be asynchronous, in a GALS (globally asynchronous but locally synchronous) format.

Another question concerned technology nodes changing every two years and the likelihood of Moore's law slowing down. Spoto offered the opinion that there will be little or no change in Moore's law for digital circuits. Analog and mixed-signal circuits can stay on more robust technologies when the system uses SIP (silicon in package) or stacked die technologies. The partitioning of the system and its components into different technologies is better (lower cost, higher performance) than trying to do everything in one chip. Analog functions don't scale well and older processes are possibly better than the latest ones for non-digital circuits.

Collins agreed with the idea of splitting the analog-mixed signal portions from the rest of the SoC. Their first chip included everything in a 130-nanometer process chip. The time for characterization of the SoC was too long. In their next generation, the digital portion will be in 90 nanometers. Because the analog needs tweeking, the analog sections will be separate. Part of the problem is a lack of analog IP at the latest process node. The other part of the issue is that their architecture has the analog functions in the docking station. The non-digital sections like power supply control and analog will always require at least some functions are not in the SoC, so multi-chip packages will become increasingly important.

Santarini asked if any tools exist for analyzing tradeoffs for power. Traidman stated that it's critical to evaluate all parameters and models before starting any design work. The analysis should determine if the design constraints and available technologies will meet the design requirements. Power and energy consumption will differ under different modes of operation and the designer has to choose from many power reduction techniques for optimal results.

Ruby added that all customers are asking for lower power. A combination of coarse and fine tuning for power can affect more than just battery life.

The next question was about SIP. Systems in packages need more analysis and optimization, but the tools don't exist. Aurangzeb noted that it is difficult to do the analysis of the system because the tools are not mainstream.

Collins amplified this statement by noting that the system modeling infrastructure-software-hardware partitioning, traffic analysis, requirements analysis-don't exist. This failure is not a technology issue, it's just that CAD companies don't like to work together. The whole system analysis area is possibly a good market.

Aurangzeb responded that there is some cooperation between EDA companies. The companies have to respond to market demands and available or affordable alternatives.

Spoto offered an example from a former employer about packaging. Connexant started as a military house, so the costs of multi-chip modules were not an issue. When they started to develop consumer-level products like modem chipsets, they changed from ceramic to laminate substrates. These substrates proved to be cost effective and offered a time to market advantage over the alternatives. Now, flip chip and stacked die offer an area advantage as well as cost and time advantages.

Following on, the next question was on quality and the need for tested die in a SIP. Aurangzeb observed that known-good die, die testing, and other processing steps have mostly overcome those hurdles.

The next question got back to the original issue, what changes are likely if better batteries (4x longer life) are available. Goodenough said no changes would happen. The users will just ask for more functions. The others agreed that no significant changes would occur and the added battery life would just be consumed in more functions and features. The form factors for the equipment can change and new applications would appear.
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