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APU boosts FX FPGA performance
Xilinx has released the 

ML403 development 
platform for use with its 

Virtex-4 FX family of  FPGAs 
that are enhanced by use of the 
Auxiliary Processor Unit (APU) 
controller for the integrated 
dual-PowerPC processor.

The ML403 development 
board (pictured right) targets 
the needs of the embedded sys-
tem designer. Featuring the Vir-
tex-4 FX12, the board supports 
multiple types of memories and 
densities with the flexibility of 
multiple configuration options. 
Standard peripheral such as se-
rial ports, USB (Host & Periph-
eral), VGA and AC97 Audio 
and an expansion header are 
also included along with step by 
step tutorials and a number of 
reference design examples.

The Virtex-4 FX Platform 
features dual 32-bit embedded 
PowerPC processors running at 
up to 450MHz and delivering 
over 700Dhrystone MIPS each.
Two fully-integrated, UNH-cer-
tified 10/100/1000 Ethernet 
MACs further increase the Vir-
tex-4 FX processing platform by 
saving up to 7,200 logic cells, 
providing increased FPGA re-
source availability.

With accelerated processing 
capabilities, the FX APU con-
troller expands the range of 
options available to embedded 
system designers for applica-
tions such as network encryp-
tion, packet processing off-
load, enhanced high-definition 
broadcast video, accelerated 

storage routines, and waveform 
processing for algorithmic ac-
celeration. 

The FX APU controller pro-

vides embedded system design-
ers with the flexibility to extend 
the native PowerPC 405 instruc-
tion set and improve software 

algorithm execution using ap-
plication-specific hardware ac-
celerators implemented in the 
FPGA logic. 

Designers can create user-de-
fined instructions for hardware 
acceleration to achieve a more 
efficient integration between 
an application-specific function 
and the PowerPC processor. 

Using the high bandwidth, 
low latency interface estab-
lished between the APU con-
troller and the FPGA fabric, 
the APU controller decodes 
high-performance load and 
store instructions between the 
processor data cache or system 
memory and the FPGA fabric.  

For example, a single instruc-
tion transfers up to 16bytes of 
data – four times greater than 
a load or store instruction for 
one of the general purpose reg-
isters in the processor itself. Ad-
ditional examples for floating 
point and algorithmic calcula-
tions are included.

To build the custom Virtex-4 
FX and PowerPC systems, the 
Xilinx Platform Studio tool 
suite abstracts, automates and 
accelerates implementation 
without restricting designer in-
novation. 

Menu-driven wizards, includ-
ing hardware co-processing ac-
celerator generation using a 
new APU-based fabric co-proc-
essor wrapper to simplify inte-
gration, are supported by the 
Platform Studio environment 
and delivered with the Xilinx 
Embedded Development Kit. 

 Integrated Software Environment updated for Spartan 3E
Xilinx's 7.1i release of its Integrated 
Software Environment (ISE) is optimized 
for the Virtex‘-4 and Spartan‘-3E FPGA 
families.  ISE 7.1i  integrates key power 
analysis, hierarchical design, simulation, 
and debug features, and supports the 
growing movement to Linux-based design 
environments.  Also included are new speed 
files for the Virtex-4 family.  

ISE 7.1i provides easily visible 
implementation results each step of the way. 
New Design Summary View and Message 
Filtering features highlight important design 
information, reducing the need to search 
through detailed report files. 

New Technology Viewer displays post-

synthesis implementation results in an easy-
to-navigate schematic view. 

Two new simulators are also incorporated 
into ISE 7.1i for faster simulation and 
higher design capacity - ISE Simulator and 
ModelSim Xilinx Edition-III.  Augmenting 
simulation with real-time in-silicon debug, 
ChipScope Pro and ISE 7.1i enable real-time 
verification that requires only half the time 
of ASIC or competing FPGA verification 
flows.  

ChipScope Pro now also allows designers 
to verify and debug systems remotely from 
anywhere in the world through a network 
connection. 

ISE 7.1i integrates with the Xilinx 

PlanAhead option to provide a new 
layer of hierarchical design and an 
early analysis feature set that improves 
system performance. Xilinx says using the 
PlanAhead tool can boost performance 
up to 2X and shorten design cycles 
with incremental compile, fewer timing 
iterations, and more efficient IP planning 
and re-use.  

ISE 7.1i sets the stage for higher-density 
design and development, by supporting  
64-bit Linux. ISE 7.1i plugs directly into 
existing EDA design flows with deep 
integration to third-party EDA partner design 
tools for synthesis, simulation, HDL analysis 
and verification.


