Process design kits draw fire, standards scrutiny
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SAN JOSE, Calif. — As two new standards initiatives take aim at making process design kits easier to use, questions are arising about the usefulness of the design rules embedded in PDKs and the design implications of rapid shifts in the kits' content as processes evolve. 

The Fabless Semiconductor Association (FSA) last week approved a standardized checklist that describes the content of foundry-provided process design kits, which offer process-specific data to custom digital and analog/mixed-signal IC designers. The effort complements Accellera's new Open Kit initiative, which seeks to standardize data representations within PDKs.

But at a panel discussion at the fifth International Symposium on the Quality of Electronic Design (ISQED) here last week, speakers said that PDKs are very difficult to keep current, making the decision to incorporate or ignore a new PDK release a gamble — and making it highly possible that intellectual property incorporated in a design today was developed with a PDK version, or more than one, that was obsolete yesterday. Others said the kits place too much reliance on design rules, which can become unwieldy at 90 nanometers. 

What the industry may need to do, some said, is move to a yield-based simulation approach.

PDKs provide data files for designing chips in a given process using the supported EDA tools. The volume of information in a PDK can be huge, and the presentation inconsistent from foundry to foundry. 

The FSA's mixed-signal/RF foundry committee's PDK working group wants to make it easy to understand what's in the PDK. Hence the checklist, which Ken Brock, PDK working group chairman and vice president of marketing at Silvaco International, described as "a combination of an ingredients list and a nutrition facts panel."

The checklist is a two-page Word document. Its foundry document section describes the PDK documents, revisions and dates, while the EDA section covers the tools, vendors and release dates supported. The device section summarizes the symbols, Spice models, attributes and parameterized cells, and reports the verification of each device.

Foundry members of the FSA's PDK working group include austriamicrosystems, PolarFab, 1st Silicon, Jazz Semiconductor and TSMC. Cadence Design Systems, HPL Technologies, Mindspeed Technologies and Silvaco are also members. 

So is Nick English, who heads up the Open Kit initiative at the Accellera standards organization. Brock, in turn, is involved in the Open Kit effort. The two efforts are complementary, both men said.

The FSA effort is driven primarily by foundries and the Accellera effort primarily by EDA vendors, Brock said, though their "objectives are basically the same."

"The [FSA] checklist is a good thing," English said. "It's a packing slip the foundry fills out that says, 'Here's what I sent you.' " 

Open Kit, in contrast, is looking at standardizing certain data representations within PDKs, English noted. For example, one working group is focusing on a standard symbol library, another on naming conventions for physical-design data and a third on standard formats and templates.

A more fundamental question about PDKs is whether a collection of data based on design rules is still a viable approach. At the ISQED panel, John Kibarian, president and CEO of PDF Solutions, said it's a "myth" that design rules can provide a formula for better yield. Yield comes from interactions and trade-offs between design and manufacturing, he said.

"The only solution," Kibarian said, is to move from rules to a yield simulation approach, where you can do experiments and see the effect on yield."

He added that modern processes, and their PDKs, evolve rapidly. Thus the designer must not simply comply with the current design kit but anticipate how rules, variations and guardbands will change.

Dan Hillman, vice president of operations at Virtual Silicon Technology, confirmed the difficulty of keeping models current: "It takes about nine months from the time we get a new tech file from the foundry to the time we see silicon to validate it. But the files keep changing. We are still seeing changes to the files for 0.18-micron processes."

With the growing complexity and rate of change in processes, IP vendors may be unable to keep their IP current with the process, he said. "It's very likely that the IP you use will have been developed with a different PDK from the one you are using."

Richard Siemiatkowski, former president of EECAD, observed that by the time a system-on-chip with mixed-signal content is completed, it might well have used seven PDKs, assuming no changes during the design. That makes it critical to ensure that PDKs, tools and design views are all kept current, he warned.

Frank Ramsay, director of ASIC technology at Toshiba, argued that the inability of a rules-based PDK to convey enough information to the design team is weakening the foundry model. Design-for-yield can only be done successfully, he said, with a large, experienced staff working closely with process engineers — in other words, by an integrated device manufacturer.

English, who was on the panel, was optimistic.:"If we could just get agreement on symbol sets, modeling interfaces and the like, engineers wouldn't have to rebuild the PDK before they could start using it."

And David Lan, senior manager for methodology at TSMC, said the foundry is aware of the problems. "There are many 'recommended' rules. Some are mandatory; some are less important. We need a way of conveying the priority in a given design."

