


Consumers are looking for the features
that differentiate the plain models from
those with higher resolutions, better color
reproduction, and the least amount of dig-
ital motion artifacts. These features deter-
mine price points beyond the lowest entry
point for a specific screen size.

Some companies brand their image-
enhancement technology so that they can
charge a premium. So how do you cost-
effectively develop, test, and manufacture
premium features for your company brand
without investing large capital and
resources? Xilinx and its partners have
developed a complete suite of solutions
that let display developers speed their prod-
uct to market. These solutions include the
Xilinx® Spartan™-3E Display Solutions
Board, along with several advanced
video/image processing IP cores, to acceler-
ate the design of your feature-rich flat-
panel display.

The Spartan-3E Display Solutions
Board includes the Spartan-3E device, our
best-selling FPGA for consumer applica-
tions, memory, and comprehensive con-
nectivity support to enable connections to
display panels and video/tuner boards. 

Why Should You Use an 
FPGA in Display Applications?
Digital display product designers are contin-
ually under pressure to integrate more func-
tions, service more needs, support more
standards, and still go to market faster than
ever before. ASIC vendors can produce cus-
tomized chips to meet your required features,
but it takes more than a year of development
for increasingly complex video/image proces-
sors, and you will incur a large NRE charge
with finer fabrication processes.

Although many ASSP solutions are
available from semiconductor vendors such
as Pixelworks, Genesis, Trident, Philips,
and ST, they do not allow display manu-
facturers to produce house-brand premium
features. Hence, programmable solutions
can complement ASIC solutions, with
more frequent incremental improvements
to the whole system, and also complement
ASSP solutions, with product differentia-
tion. This differentiation can come in the
form of image-enhancement technology,

Spartan-3E Display Solutions Board
Xilinx now offers a development platform
that enables the efficient design and valida-
tion of leading-edge display technologies in
flat-panel TV monitors, rear-projection TVs,
and digital projectors to speed designs to
market. With this platform, you can create
and modify complex algorithms to enhance
display image quality and color settings.

The Spartan-3E Display Solutions Board
integrates a Spartan-3E 1.6-million gate
XC3S1600E FPGA in a 484-pin BGA pack-
age, an associated configuration PROM, and

a serial peripheral interface that you can use
to optionally program the FPGA.
Additionally, the board contains four 512
Mb x16 DDR SDRAM memories, which
are ideal for supporting frame buffering.

With the Spartan-3E Display Solutions
Board, you can expect a 266 Mbps DDR
SDRAM controller and image processing
algorithm reference designs. The board also
comes with optional boards such as GPIO,
USB, CameraLink, and a DVI option board.
These optional boards allow you to easily
connect to standard display panels and video

peripheral interfaces, storage interfaces,
connectivity, or even simple implementa-
tions such as GPIO extension.

Xilinx FPGAs are thus an excellent plat-
form for implementing these functions
because of their programmability and flex-
ibility. In addition, they are exceptionally
useful in many digital video applications
because of their parallel processing opera-
tion and integrated features specifically tar-
geted at the consumer display market.
Examples of these features include multiple
interface standards for both video and dis-

play panels, DSP functionality, digital
clock managers, voltage-level translation,
and high I/O package options. 

Along with all of these features,
Spartan-3E FPGAs are low priced because
of the company’s migration to a smaller
process technology and larger wafer sizes
while maintaining high wafer yields.
Interconnectivity has always been the tradi-
tional strength of reprogrammable logic.
Today, with changing standards and inter-
face technology, FPGAs are becoming
more of a necessity in display solutions.

Figure 1 - Spartan-3E Display Solutions Board
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boards and to verify connectivity solutions
and video/image processing algorithms.

Figure 1 shows the Spartan-3E Display
Solutions Board. As a display designer,
you can use this board to develop better
image quality, multiple memory inter-
faces, and varying form factors for flexible,
low-cost, high-performance solutions. You
can also incorporate critical display fea-
tures such as integrated microcontrollers,
embedded MicroBlaze™ 32-bit RISC
processors, LVDS, RSDS, and mini-
LVDS interfacing, parallel digital signal
processing, on-chip memory, and high-
speed external memory access on a single
XC3S1600E Spartan-3E device.

Reference Designs and IP
In conjunction with the Spartan-3E
Display Solutions board, Xilinx also pro-
vides associated reference designs for
enhancing image quality. These reference
designs for display solutions include pre-
cise gamma correction, an image dither-
ing engine, color temperature correction,
and false contour reduction. With these
designs, you can rapidly deploy a base
platform to market and then develop
other features such as sharpness enhance-
ment, dynamic gamma correction, or
noise reduction.

Xilinx also has third-party developers
offering other display solutions. For
instance, Digital Design Corporation
(www.digidescorp.com) offers fully 
tested advanced soft cores including
OpenGL, Symbology Overlay, and
Scaling/Decimation. Table 1 shows the
different reference designs available from
Xilinx and its partners for display panel
and video board applications.

Conclusion
Image quality in flat-panel displays is highly
subjective and image-enhancement algorithm
specifications continue to evolve. As a result
of this evolution, Xilinx FPGAs and reference
designs enable you to modify your image
enhancement algorithms quickly and easily.

Because the Xilinx Spartan series has
been broadly adopted in high-volume con-
sumer applications such as DVD players,
plasma displays, and HDTVs, you can be
assured of a highly reliable and readily avail-
able supply of parts for your consumer
application. Xilinx will continue to add new
market-specific features to keep pace with
new standards and display reference designs
as it continues to lower costs.

For more information about Xilinx refer-
ence designs and how to obtain them, visit
www.xilinx.com/esp/consumer/display/. 

Display Panels Video Boards

7:1 LVDS Rx Adaptive Dynamic Gamma Correction

Timing Controller (TCON) Motion Artifact Estimation and Compensation

Multiple I/O Standards – LVDS, RSDS, Mini-LVDS Favorite Color Transformation (FCT)

Precise Gamma Correction Brightness and Contrast Adjustment

Image Dithering Hue and Saturation Adjustment

Color Temperature Adjustment Sharpness Enhancement

Dynamic False Contour Reduction Motion-Adapted Temporal Noise Reduction

Table 1 - Digital display panel and video board reference designs
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