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Overview

More often than not, programmable logic devices represent a significant portion of the cost of new
electronic products. Hitting the market window is extremely critical to the success of a product,
which is one reason system designers turn to programmable logic devices such as FPGAs.
However, taking a product to market with an expensive FPGA may put an end to the product
before it has a chance to succeed. As a result, the debate over FPGA versus ASIC
implementation has been magnified and has taken center stage for companies in need of cost
effective, long-term solutions for their products. The challenge for these companies is in
identifying a chip solution that minimizes risk, time-to-market, and cost.

The technological advancements in shrinking process geometries along with a focus on system-
on-chip (SoC) applications by most ASIC suppliers have created a significant gap between high
density ASICs and high-cost, low-density FPGAs. Companies are forced to choose between two
inadequate solutions. One choice is to remain with expensive FPGASs, but the resulting
competitive pressures and lower margins make this an ineffective choice for many applications.
The second choice is to convert to an ASIC. However, the costs to convert to a standard cell
ASIC have become extremely difficult to justify for many mid-density, medium volume
applications. Nonrecurring engineering (NRE) costs for converting to a cell-based or standard cell
ASIC typically fall in the $400K to $1.0M range. These excessive NREs are being driven by
reticle costs that are growing exponentially with smaller process geometries. The expensive
tooling has pushed out the conversion break-even volumes to 50,000 units annually or more for
many products with business models predicated on a low-cost conversion solution.

ASIC vendors have introduced structured ASICs in order to bridge the gap between FPGAs and
standard cell ASICs for mid-density applications. Their lower NREs and quicker turn-around times
make them an attractive alternative. However, most of the structured ASICs available are
targeted towards standard cell replacement rather than FPGA conversions.

The Solution

The evolutionary XPressArray-Il structured ASIC continues the trend of the revolutionary
XPressArray family as the preferred solution to fill the market gap between high density FPGAs
and standard cell ASICs. This innovative, next-generation technology platform is the answer to
cost-reduction questions that target expensive FPGAs. It offers a low-cost, high performance 0.15
pm product that is a true drop-in, pin-for-pin replacement for high-performance 1.2 V and 1.5 V
FPGAs, and satisfies the need for medium-density prime ASICs. This unique solution surpasses
expectations in reducing time-to-market while delivering significant NRE savings compared to a
standard cell ASIC and unit cost savings compared to an FPGA.

XPressArray-Il continues the new approach to ASIC development and FPGA-to-ASIC
conversions pioneered by XPressArray. XPressArray-Il is fabricated using a hybrid technology
that integrates an established world-class 0.15 pm front-end process with a proven metal
finishing technology. Manufacturing with this hybrid technology achieves the goals of high
performance and high density, while enabling the additional benefits of ASICs; low cost and low
power utilization. The front-end processing steps are common to multiple applications,
significantly reducing the tooling costs that are associated with a 0.15 pm technology. Therefore,
the NRE for an XPressArray-1l product can be up to 70 percent lower than the NRE of alternative
solutions, such as a 0.15 pym standard cell. Furthermore, the unit cost can be 90 percent less
than the cost of the original FPGA. Less expensive NRE and unit pricing reduces the required
breakeven point for ASIC conversions, filling the significant void in many business models that
require a low-cost, high-performance application.

XPressArray-Il is a flexible, high-performance, feature packed platform that supports densities of
up to 4.8M ASIC gates, FPGA compatible delay-locked loops (DLL) and phase-locked loops
(PLL), local clock speeds of up to 500 MHz, and system clock speeds of up to 210 MHz based on
single-cycle 18x18 bit multiplier performance for DSP applications. Flexible, high-density



memories are critical to many designs and the XPressArray-Il platform delivers in the form of
FPGA-like 18 kbit initializable dual-port RAM blocks that can be configured to provide up to 6.1
Mbits of block and distributed memory. Flexibility is also a key advantage of the XPressArray-I|
I/0O technology that includes fully configurable signal, core, and I/O power supply pad locations
and support for a wide range of 1/0O standards, including PCI, PCI-X, Mode 1 and Mode 2, GTL,
HSTL, SSTL, and LVPECL. The I/O technology also features a double data rate (DDR) memory
interface and 1 Gbps low-voltage differential signaling (LVDS). All of these features are available
in a platform that supports power dissipation of just 55 nW/MHz/gate, reducing total chip power
consumption to less than 20 percent of a standard FPGA.

XPressArray-Il is the only 0.15 pum ASIC solution that offers high levels of integration with clock
speeds up to 500 MHz at a fraction of the NRE costs associated with standard cell ASICs and
unit costs of FPGAs. Examples of XPressArray products are listed below with their associated
costs and prototype lead times.

XPressArray ,?,ORKE/W

X2P560-FF672 XC2VP7-FF672 250,000 810,000 459 $85K $40.00 3 weeks
X2P880-BF957 XC2V4000-BF957 860,000 5’200’00 699 $100K $105.00 3 weeks
X2P1200-BG1020 EP1S40-BG1020 590,000 (3)’400’00 831 $150K $240.000 3 weeks

The Market

High-density FPGAs have changed the programmable logic market by allowing users to prototype
their applications with higher-performance solutions. The inherent advantages of FPGAs are
flexibility, quick manufacturing turns and low-cost prototypes. These advantages are especially
valuable within diverse markets such as automotive, communications, computing, and medical
equipment where time-to-market and low development cost are critical to the overall success of
their products. FPGAs serve these industries well by helping customers expedite their application
development. However, once an application is in production, component costs then become
extremely important to profitability, competitive positioning and ultimately, the product lifecycle. A
business model with an FPGA conversion strategy targeting an XPressArray-Il structured ASIC is
an optimal approach for these applications.

The advantages inherent in FPGA conversions also apply to the mid-density ASIC market. The
XPressArray-Il offers comparable performance to that of cell-based ASICs at a fraction of the
upfront engineering cost. In addition, XPressArray-ll also provides time-to-market advantages
and significantly lower costs for initial prime ASICs targeting medium complexity and medium
volume 0.15 um applications.

Summary

Companies no longer have to choose between two inadequate solutions: the high unit cost
associated with FPGAs or the expensive NRE, high production volume and lengthy lead times
associated with standard cell ASICs. One of the primary objectives for every company is to
reduce system costs without affecting time-to-market or performance. For medium-density, high
speed 1.5 V ASIC applications, XPressArray-Il is the optimal solution. XPressArray-Il minimizes
risk, extends product lifecycle and enhances its user's profitability.
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