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Simplify 90-nm Design with NEC Electronics’ ISSP90
Family of Structured ASICs by Seven Kowamoto NEC Becronics Armerica .

The ongoing migration of custom ICs to smaller, more advanced process geometries has shown that the performance requirements of today’s electronic
products continue to rise.This presents a challenge to the majority of ASIC designers working with advanced process technologies like 90-nm, as market and
economic pressures require them to develop high-performance chips under tight time-to-market and NRE cost constraints. These pressures are in direct con-
flict with the characteristics of 90-nm ASIC implementation. The mask, development time, and NRE costs associated with 90-nm development can be quite high.
With the majority of custom chips developed today only reaching small- to medium-sized production runs (5,000 - 100,000 units), achieving a return on invest-
ment for the development of a 90-nm ASIC has become increasingly difficult.

To bridge the gap between market needs, performance needs, and economic and engineering realities, NEC Electronics has developed the Instant Silicon
Solution Platform™ (ISSP™) of structured ASIC devices. The ISSP90 family is designed to serve the needs of customers requiring performance similar to that of a
90-nm cellObased ASIC. Based on NEC Electronics’ 90-nm UX6 CMOS process technology, highly integrated, low-power ASIC in a significantly shorter develop-

ment time and at a fraction of the cost traditionally associated with cell-based ASICs.

High-Performing, Rapidly Customizable Silicon

NEC Electronics’ ISSP90 structured ASICs use a seven metal-layer interconnection structure consisting of five fixed layers and two customizable layers. The
logic architecture is made up of complex multi-gates for implementing custom logic or synthesizable IP functions. The two customizable layers are where
designers configure the ISSP90 device to support their specific application.

Below the two customizable layers, pre-verified design-for-test (DFT) circuits, clocktrees, and power lines are immersed into three fixed metal layers which
also serve as interconnect to embedded IP cores. An additional fixed metal mask layer on top of the customizable layers is used to reinforce the power lines.
The final fixed mask layer is used to support FCBGA packaging. By using the ISSP90 architecture’s fixed and customizable layers, designers are essentially build-

ing a device that offers performance and density levels very similar to a cell-based ASIC in a
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Table 1: Specifications for ISSP90 masterslices
Fast, Economical Design with Low Risk

Most importantly, designers using the ISSP platform can build a high-performance structures ASIC with a much shorter development cycle and at a lower
overall NRE cost than a traditional standard cell-based ASIC. The majority of this design advantage is attributable to the pre-embedded features in the ISSP90
architecture’s lower metal layers. The pre-embedded power grid and clock domains simplify resolution of power and signal integrity issues, and accelerate tim-
ing closure. And since these base layers are pre-configured with a variety of popular testing methodologies, designers do not have to spend time adding DFT

circuits to their design and going through lengthy design iterations. Compared to the 12 to 18 months required to develop and manufacture a typical cell-based

ASIC, designers using an ISSP90 structured ASIC can accelerate their development time and A p—— :gﬂ:mdmm B ————
. . ) ) . 5 . Embedded pover mesh Results in fewrer pover integrity issues
receive engineering samples in four to six months. Specific features of the ISSP90 architecture  Embedded DFT features Requires na test insertion, no functinalitiming resimulation
Frecharacterized IP Allows designers t concentrate on product design

that help reduce design time are listed in Table 2. Table 2: Fast design turnaround times
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These features translate into lower development costs than required to design a cell-based ASIC. Fewer mask steps and easier resolution of signal integrity,
power integrity, and timing closer issues result in fewer engineering hours, lower tooling costs, and lower NRE costs. While a typical five-million-gate cell-based
ASIC design implemented in 90-nm can require an upfront NRE cost of anywhere from $IM to $3M and the purchase of six to ten EDA tools costing more
than $300K, designers using a comparable ISSP90 device can spend less than $200K in NRE and need only two to three tools costing less than $50K to develop
their product.

Additionally, NEC Electronics helps eliminate design risk and increases the likelihood of first-pass silicon by offering a highly optimized design flow that helps
resolve many of the traditional back-end design issues that have threatened the success of high-density cell-based ASIC designs. By partnering with Synplicity®,
NEC Electronics offers designers a physical synthesis design tool, Amplify® ISSP physical synthesis, that is specifically optimized for ISSP90 structured ASICs.

Amplify ISSP software features embedded knowledge of the ISSP90 architecture. With a detailed understanding of the architecture’s embedded complex
multi-gate, clocktree, and power grid during synthesis, the Amplify ISSP product allows engineers to quickly achieve timing closure and avoid the highly iterative
process that typical characterizes ASIC design. Working off a detailed floorplan, the Amplify ISSP tool maps directly to the ISSP architecture, resulting in a more
optimized implementation and a more predictable result. While a generic physical synthesis tool in a cell-based ASIC design can estimate only about 40 percent
of all the routes in a design, the Amplify ISSP product, with its embedded knowledge of the architecture, can estimate up to 70 percent of all routes. Designers
gain better utilization, faster timing closure, and fewer design iterations, resulting in a shorter time to tapeout.
90-nm for the Masses

The dramatic time and cost savings provided by NEC Electronics’ ISSP90 family of structured ASICs brings the performance advantage of 90-nm custom sili-
con to a much broader group of designers, who will in turn deliver high-performance ASIC solutions to the OEMs building tomorrow’s products. For more
information about design benefits ISSP90 structures ASICs can bring to your 90-nm product development plans, visit NEC Electronics America at

www.necelam.con/issp. |E|
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