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NOTEBOOK DISPLAY TECHNICAL WHITE PAPER (cont.)

LIQUID CRYSTAL DISPLAYS (LCDS)

There are two main types of Liquid Crystal Displays (LCDs) used in notebook computers — passive matrix and
active matrix. Each display is made up of agrid of conductors that creates individual pixels A pixel isthe
lowest addressable * picture element’ comprised of individually controlled red, green, and blue (RGB) sub-
elements commonly referred to as “dots”.

Passive matrix displays are often referred to as STN (Super Twisted Nematic). Electrodes at the edges of the
display addressthe STNs. Pixels are activated when sufficient voltage from the electrodes turns the pixel “on”.
The response time is much slower than that of active matrix-based displays, and the overall picture quality is
far below that of active matrix-based displays. However, these displays are easier to manufacture, and thus
traditionally have been less expensive. Due to recent market conditions and an explosion of active matrix
production capability, STN production and new product development has almost ceased.

Active matrix displays have thin film transistors (TFTs) at each RGB dot to act as an electronic switch actively
controlling the individual characteristics of each dot. Active matrix displays provide much faster response
time, as well as greater contrast resulting in wider viewing angles.

Regardless of LCD panel type, selecting a panel also requires the right balance of resolution and panel size for
the users end application.

RESOLUTION

Resolution is afunction of the sharpness or detail of an image. It is often referred to as the number of pixels
displayed in arow by column arrangement. Below isalist of the most common resolution standards typically
used with notebook computers.

STANDARD DESCRIPTION RESOLUTION
SVGA Super Video Graphics Array 800 x 600

XGA Extended Graphics Array 1024 x 768
SXGA+ Super Extended Graphics Array Plus 1400 x 1050
UXGA Ultra XGA 1600 x 1200

Note: The SXGA+ (1400 x 1050) for notebook displays differs dightly from the SXGA (1280 x 1024)
format used by monitors.

Higher resolutions allow more information to be displayed on the screen. This can be particularly important
when trying to view large amounts of data at onetime. To illustrate this point, the following Microsoft Excel
spreadsheet depicts the relative quantity of data that can be viewed at one time using different resolutions.
With each increase in resolution, the relative cell height and width does not change, however, the amount of
information (number of cells) that can be viewed on the screen at one timeis significantly larger.

16B3-0202A-WWEN 2

The information in this publication is subject to change without notice. Compag Information Technologies
Group LP shall not be liable for technical or editorial errors or omissions contained herein, nor for incidental or
conseguential damages resulting from the furnishing, performance, or use of this material. Compaq does not
warrant products other than its own strictly as stated in Compaq product warranties.



NOTEBOOK DISPLAY TECHNICAL WHITE PAPER (cont.)

Resolution 1400 x 1050 (SXGA+) 18.5 x 47 cells
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Resolution 800 x 600 (SVGA) 11.5 x 22 cells
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It isimportant to note that alarger number of pixels displayed on the same size screen will result in smaller
pixel size. Windowsicons and title bars are the same number of pixels despite the resolution, so the higher the
screen resolution, the smaller they appear. For this reason, higher resolutions typically look better on
physically larger screens where the pixels are correspondingly larger. However, Microsoft Windows 95 and
later does allow the user to modify font sizes for menu bars and dialog boxes. 1n addition, several third party
vendors offer software that allows users to scale windows for optimum viewing regardless of resolution.

Higher resolutions typically suit users that must view large amounts of data at one time, run multimedia
applications, run multiple graphics or spreadsheet programs, or simply prefer the look and feel of acrisp

display.
PANEL SIZE

What if you held resolution constant and varied the size of the panel? For example, a 13-in, 14-in and 15-in
panel with XGA resolution will display the same number of pixels (1024 x 768) and hence same amount of
information on the screen. However as the panel size increases, the dot pitch (distance between pixels) also
increases reducing clarity and continuity of the image.

As panelsincrease in size, the resolution (maximum pixels) should also increase. The following table outlines
some ideal resolution/panel size combinations for optimal viewing.
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12-in 13.3-in | 14.1-in | 15.0-in
SVGA X X
XGA X X X X
SXGA+ X X

It isimportant to note that each panel is optimized for a particular resolution. Users can adjust their image
resolution to a setting other than the optimized setting, however this may cause the image to lose some clarity.
The cause of thisis pixel aignment. If the pixelsin the panel do not align appropriately with the pixelsin the
image, there will be blank spaces that may cause the image to appear fuzzy. For example, an image displayed
on an SXGA+ (1400 x1050) optimized panel, but viewed at XGA (1024 x 768) resolution may appear fuzzy
due to the 1.37:1 pixel ratio. However, an image displayed on a UXGA (1600 x 1200) optimized panel, but
viewed at SVGA (800 x 600) resolution would maintain clarity due to the proportionate 2:1 pixel ratio. This
phenomenon is inherent to all manufacture’'s panels and is result of industry-wide technology standards.

OTHER CONSIDERATIONS

There are several other things to take into account when evaluating panel sizes and resol ution.

Weight — as panel size increases, so does weight of the panel, adding to the overall weight of the unit.
Although this may not be substantial, high mobility users might prefer to stick with a smaller panel size to
maximize mobility. Conversely, usersthat rely on their notebook as a primary productivity tool may consider
weight an easy tradeoff for the advantages that a larger panel affords them. However, in a notebook model
family that has multiple panel size offerings, the increased weight from one size to the next can be negligible.
For example, minimum weight of an Armada E500 with a 13.3-in or 14.1-in panel is5.7Ib and 5.91b
respectively.

Power consumption — The larger the panel and greater the resolution the more power required to achieve
optimal viewing. Thisis of particular consideration for mobile users who rely heavily on battery power, but
again the relative differencesin power consumption from one panel to the next can be quite small.

Usage — Users that require notebook mobility for travel purposes might view the cramped quartersin a plane or
limited space in carry-on luggage as a primary concern for choosing the ideal size of their notebook panel.
Conversely, users for whom the notebook is a desktop replacement will consider ergonomics and usability asa
primary factor.

Color — Each pixel is made up of a combination of three different color signals (red, green, blue). The
appearance of each pixel is controlled by the intensity of these beams of light and the amount of information
that is stored about a pixel determinesits color. The more bits that are used per pixel (bit depth), the finer the
detail of theimage. All SVGA systems support the display of 16 million colors, but the number of colors
displayed simultaneously is limited by the amount of video memory installed in a system.

Color Depth Description Number of colors Bytes per pixel
4-hit Standard VGA 16 0.5
8-bit 256-color mode 256 1.0
16-hit High color 65,536 2.0
24-hit True color 16,777,216 3.0
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SUMMARY

Compaq strives to offer customers optimal choices for notebook computing displays by considering what
customers need. With each notebook in the Armada, Presario, and Evo lines, panel size and resolution is
carefully considered for applicability and customer satisfaction. :Aswith all technology, innovation is
continuously providing new options for notebook panels. Compaq is at the forefront of innovation and
continues to evaluate and provide the ideal panel solutions for our notebook customers.

NOTICE
©2002 Compagq I nformation Technologies Group LP. All rightsreserved. Printed in the U.S.A.
Theinformation in this publication is subject to change without notice.

COMPAQ INFORMATION TECHNOLOGIES GROUP LP SHALL NOT BE LIABLE FOR
TECHNICAL OR EDITORIAL ERRORS OR OMISSIONS CONTAINED HEREIN, NOR FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM THE FURNISHING,
PERFORMANCE, OR USE OF THIS MATERIAL.

Compaq, Armada, and Evo are trademarks of Compag Computer Corporation and are registered with the
United States Patent and Trademark Office.

Microsoft, Windows, Windows NT and other names of Microsoft products are trademarks and/or registered
trademarks of Microsoft Corporation.

Other product names mentioned herein may be trademarks and/or registered trademarks of their respective
companies.
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