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As FPGAs move into million-gate densi-
ties, a world of new possibilities and poten-
tial applications is opening up for pro-
grammable logic devices. And along with
these new opportunities comes many new
challenges. The pairing of a low-cost, high
performance PowerPC processor (and
other hard cores), along with the soft cores
and programmable logic circuitry in Xilinx
Virtex-II™ FPGAs means that you will
now be confronting challenges similar to
what ASIC designers encountered when
they made the transition to system-on-a-
chip (SoC) ASICs. 

Everyone who participates in the multimil-
lion-gate segment of the FPGA market is
wrestling with the same issues: increased
complexity, escalating development costs,
evolving standards, too few design engi-
neers, increasingly compressed design
cycles, and so on. In addition, as complex-
ity increases, the time it takes you to get a
product to market becomes dominated
more by your design time than by manu-
facturing considerations, compromising
one of the key advantages of FPGAs.  

To help address these challenges, there is
increasing pressure for designs to share a
common architecture or platform, especial-
ly those that are targeted to similar applica-
tions. A platform is a basic system architec-
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ture that is geared towards a specific appli-
cation, such as cell phone base stations or
set-top boxes, among others; it is cus-
tomized through software and by adding
customized logic and IP. 

An FPGA platform enables you to differ-
entiate your products by adding cus-
tomized logic and IP using the tightly inte-
grated FPGA fabric. Platforms are impor-

tant in the era of multimillion-gate FPGAs
because they enable you to focus on adding
value through custom IP rather than wast-
ing time and resources by recreating stan-
dard components.

Platform-Based Design

A central piece of any platform is the
embedded processor, such as the IBM
PowerPC processor core in the Xilinx
Virtex-II platform. A typical platform
might also include a bus, DSP, input/out-
put channels, mixed signal functions,
memory, and some configurable logic such
as shown in Figure 1. FPGA design thus
becomes platform design; rather than sim-
ply designing with gates, you must now
focus on designing entire systems. 

For you to effectively exploit a platform by
designing at the system level, four primary
design considerations must be addressed: 

a suite of FPGA synthesis tools for this pur-
pose. FPGA Express™ addresses the push-
button, fast turn-around market, while
FPGA Compiler II™ addresses more com-
plex designs and compatibility with the
ASIC design flow. Looking further into the
future, other synthesis technologies such as
Synopsys’ Physical Synthesis will enable
full timing closure for platform FPGAs.

Open SystemC

One of the most difficult aspects of soft-
ware design involves how to interface soft-
ware effectively with hardware. Open
SystemC, a set of C++ class libraries that
enables electronic design at the system
level, provides an important tool for
designing software and hardware in a com-
mon language framework. Based on C and
C++ (the languages of choice for most algo-
rithm developers, system architects, and
software developers) SystemC also includes
all the language elements necessary to effec-
tively address hardware design. In this way,
trade-offs between hardware and software
can be addressed dynamically, even includ-
ing reconfiguration in the field. 

SystemC helps you create both systems and
chips; the suite of tools and methodologies
Synopsys has developed around SystemC
significantly accelerate the design of elec-

• Hardware design.

• Software design.

• Integration of hardware, software, and IP. 

• Verification of the complete system (on a
chip).

Synopsys delivers solutions in all four of
these areas. The design of hardware has
been our traditional domain, and we offer
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Figure 1 - Platform FPGA: 

Xilinx Virtex-II FPGA with embedded PowerPC processor

Figure 2 - SystemC tools
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tronic systems from concept to implemen-
tation (see Figure 2). SystemC follows the
community source-licensing model and
can be downloaded from the Open
SystemC Initiative’s website at
www.SystemC.org/. 

IP Integration

One of the advantages of platform-based
design is that it supports the integration of
other pieces of proprietary logic and third-
party IP. In fact, it is the customized por-
tion of any system-on-a-chip ASIC or plat-
form FPGA that provides the competitive
differentiation from one device to the next.

But with the very large number of gates
that can now be implemented on a single
FPGA, the challenge is to become signifi-
cantly more productive when creating with
these gates. One obvious solution is to
leverage existing gates through design
reuse. Synopsys has been leading the way in
this area and, with its
DesignWare® libraries of
reusable building blocks
and methodology activi-
ties, offers several time-
saving options for
both ASIC and
FPGA designers to
leverage IP from a
variety of
sources. 

System Verification

The challenge for any system-on-a-chip
FPGA is to verify the complete system,
including the processor core, and not just
the individual blocks that comprise the sys-
tem. This requires not only a high-speed
simulator, but also a complete array of
advanced verification tools. In particular,
testbench generation, coverage tools, for-
mal verification, a simulation model of the
processor and other IP, and static timing
analysis tools are essential for platform-
based design (see Figure 3).

Static timing analysis illustrates the verifi-
cation challenges imposed by such a sys-
tem. Synopsys’ PrimeTime® static timing
analysis tool can time and analyze a com-
plete chip, offering the multimillion-gate
capacity that is required by systems on a
chip. It also offers analysis modes that han-
dle the processor core in an effective way.

Conclusion

FPGAs that contain embedded processor
cores and application-specific components
are creating a need for platform-based
design, which requires not only the suite of
RTL logic design tools that are already in
use today (with the right capacity), but also
a comprehensive suite of system-level
design tools that will be new to most FPGA
designers. 

FPGA design has moved beyond the era of
simple logic. With the advent of FPGAs
that contain an embedded processor core,
such as the PowerPC, FPGA designers will
soon join their peers in the ASIC world by
confronting the challenges of designing
entire systems. Synopsys is helping you
meet these challenges through the power of
its system-level EDA tools optimized for
platform-based design.

For more information on all Synopsys
products, see www.synopsys.com
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Figure 3 - Platform verification tools
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