

















CIE Color Coordinates LCD vs. CRT

White Balance Calibration

White Balance Calibration is also required, which compensates for the
gamma discrepancies between the LCD panel and standard CRTs and
also eliminates any white balance inaccuracies seen on LCD panels.

The native characteristics of the LCD combined with its color filters is such
that the color temperature shifts depending on the input signal’s luminance
level regardless of the LCD being set to a specific color temperature.
Hence, the gamma curves of the RGB channels must be same since a
consistent ratio must be maintained between them. This means that the
light output between the RGB LCD sub-pixels must have the same ratio for
all different video levels.

However, the basic problem still exists as there is no way a compensation
method can be achieved for the LCD if compared to the CRT system.
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TECHNOLOGICAL BARRIERS

Consumer Digital Televisions leave the factory perfectly calibrated using a
video signal generator where the video signals have no absolute loss of
video quality. The problems that consumers come across are when they
connect their external consumer devices to these perfectly calibrated DTVs
with inferior cables and electronics. Furthermore, these devices vary in the
electronics component quality. Compare a $199 DVD player vs. a $29
DVD player and one can see the difference in video image quality.

DTV’s come in basically two models; some are capable of showing only up
to 720p while the higher end units can display resolutions up to 1080p.

A VCR can only show 240 lines, while a DVD is capable of 480 lines, these
signals need to be upconverted and scaled on the HDTV at 720p or 1080p.
NTSC/PAL transmissions are in the 4:3 aspect ratios.

HD DTV’s are fixed resolution devices and hence require a scaler to
upconvert and scale. Furthermore, the correct aspect ratios need to be
maintained hence the DTV’s have to be capable of Widescreen, Pan/Scan,
Letterbox and Full Screen.

Hence to summarize the video pipeline the actual source content gets
converted so many times with varying dependencies on the transmission
path until it comes to the final destination — the Digital TV at home. Newer
Industry standards have tried to eliminate the digital transmission issues
but they still overlook the entire pipe. For instance, HDMI addresses point
to point connectivity i.e one device to another. The problems of the digital
video pipeline have to be viewed as a total and complete solution from
source to destination.

Connecting a high-end HDTV to a DVD player, Set-top box, Game
console, broadcast etc will have different color and image quality effects on

the HDTV set itself. These variations will provide an undesirable
experience for the consumer.

“Digital Video Pipeline is not Consumer Friendly”
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A Typical HDTV
The current HDTV set comprises of many electronic components to
properly display digital content. The current HDTV sets have to be capable
of accepting both analog and digital signals. This requires both analog
inputs and digital inputs on the HDTV.

1. Analog Input — Component, Composite and SVideo

Electronic Component required = ADC (analog to digital converter)

2. Digital Input — HDMI/DVI

Electronic Component required = DVI Receiver

3. Input signal varies — interlaced vs. de-interlaced

Electronic Component required = De-interlacer

4. Input resolution varies — 240i up to 1080p

Electronic Component required = Scaler for up conversion and

scaling

5. MPEG encode/decode — Decoding MPEG streams

Electronic Component required = Video Decoder

6. Broadcast — TV Tuner

Electronic Component required = Analog/Digital TV tuner
There are several other blocks required for proper video processing inside
the HDTV set — YUV to RGB conversion, color management, gamma
correction and much more.

A Typical HDTV Block Diagram
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Complexity arises due to component dependencies and the processing
required to properly display video content on the screen. Any mismatch in
the video processing pipeline and/or transmission will show degradation of
video image quality.

PORTRAIT DISPLAYS SOLUTION — TV Tune™

TV Tune™ Portrait Displays has come out with Patent Pending
technologies called TV Tune and Pixelava which consist of several
integrated technologies to address these problems. The entire video
pipeline at home can be improved for the HDTV set.

Portrait Displays Patent Pending TV Tune™ along with Pixelava (a uni-
directional communications channel), can correct such video anomalies
related to any HDTV set.

TV Tune automatically measures the variations of the input sources (DVD
players, set-top boxes, game consoles, broadcast etc), compares them to
the original factory calibrated settings and then automatically corrects them
to these factory settings.

Once these settings for each device connected to the Flat Panel TV are
first measured and calibrated they can be permanently saved for that
particular device. For instance, when one plays a DVD player the settings
that were saved for this device are automatically invoked to make HDTV
viewing a pleasing experience for the consumer. These settings have to be
done only once per device when the consumer first connects their HDTV
set at home to the consumer devices at home. If additional devices are
later connected they have to do the calibration for that device only.

Hence no matter which consumer device is connected to the HDTV set the
same level of color and image quality is consistently displayed.
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Conclusions

The TV Tune technology has many other options which can be discussed
in detail. Portrait Displays can demonstrate it's patented technology and
the benefits using a reference platform that it has developed.

Portrait Displays is willing to discuss and review our technology with all TV
manufacturers. This provides tremendous potential and value for the TV
manufacturer/s to provide consumers a much needed solution.

For questions and additional information please contact:

Mr. Martin Fishman, VP Worldwide Sales and Marketing
Portrait Displays Inc.,

6663 Owens Drive,

Pleasanton, CA 94588

Phone: (925)227-2700 x222

Fax: (925)227-2705
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