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output options, so with one card you can set up
any combination of two displays. Whether you
use a notebook or desktop LCD, you can simul-
taneously run a CRT monitor, television, analog
flat panel, or a second digital flat panel display.

■ The History Of LCDs. In 1888, an Austrian
botanist named Friedrich Rheinitzer discovered
liquid crystals. In 1963, an RCA employee dis-
covered that light changes when it passes
through an electrically-charged liquid crystal.
Six years later, RCA made the world’s first LCD.
It wasn’t until the 1970s that Sharp designed the
first marketable LCD product, an electronic cal-
culator. In 1996, 3Com introduced its Palm Pilot;
LCDs invaded the handheld computer market.

Soon after, LCDs became available for desk-
top systems. Now 15- and 17-inch desktop LCDs
are the norm; however, new LCD-related tech-
nologies continue to push the size envelope. For
example, Displaytech uses ferroeletric LCD tech-
nology for its 0.19-inch QVGA Display Module,
an illuminated, color display solution for digital
cameras. At the other end of the scale are rear
projection displays such as Samsung’s 43-inch
wide-screen Tantus fLCD.

■ LCD’s Competitors. The CRT is not ready
to give up its hold on the PC market; these tradi-
tional monitors have time, quality, and tradition
backing them up. However, they use a lot of
power and emit electromagnetic radiation. They
also generate heat and are bulky because of their
electron guns and vacuum tubes. And if that’s
not enough, they also lose focus.  Three electron
beams (one for the red, green, and blue dots that
form a pixel) must converge perfectly over the
entire screen to produce a focused image.

ELDs (electroluminescent displays) may
someday steal the LCD’s thunder, but as of this

writing, ELDs haven’t made an impression on
the market. These flat panels use two plates to
encase a thin film of phosphorescent substance.
One plate has horizontal wires; the other has
vertical. These wires form a grid through which
electrical currents pass. The intersection of the
perpendicular currents creates a pixel. TFEL
(Thin Film Electroluminescent) displays are also
being developed, primarily for specialized com-
mercial and military use.

Motorola’s new FED (field emission technolo-
gy) attempts to pack the quality of a CRT into a
flat-panel display. At first glance, the layers of
an FED look like any other LCD. However, the
back glass panel is actually a cathode shooting
electrons across a vacuum. Instead of liquid
crystal, FED monitors use the electrons to illumi-
nate phosphors near the front of the screen.

Finally, and perhaps most formidably, looms
the gas-plasma display. This flat-screen technol-
ogy uses encased gas chambers filled with
xenon and neon sandwiched between two
plates. Like other flat-panel displays, one plate
has vertical lines; the other has horizontal. When
two electrical currents from the plates intersect,
they energize the gas pockets, which emit light. 

Unlike LCDs, gas plasma screens can be 
enormous. They also have enormous price tags,
with 40-inch models from Fujitsu, Mitsubishi,
and Pioneer weighing in at under $8,000 on the
"affordable" end, and the 50-inch NEC Plasma-
Sync 5000W priced at a mind-bending $22,495. 

■ Problems With LCDs. LCDs have potential
problems. Flaws can be introduced during the
manufacturing process, for instance. When mak-
ing LCDs, the layers are put in place, the edges
of the two glass plates are sealed together, and a
hole is left in one corner. After pouring the liq-
uid crystal solution into the space between the

glass plates, the corner is sealed. However, the
liquid crystal may not have seeped into all sec-
tions of the inside space, which leaves one or
more pixels without a liquid crystal molecule.
This will cause dark spots on the screen, appear-
ing as holes or black marks in images.

Light source. Backlights can also introduce
problems. Some LCDs are illuminated by paral-
lel light tubes. The screen area in front of the
center of a light tube appears brighter than the
area of the screen in front of the space between
two tubes. The variation in lighting can cause
image distortion such as ghosting and streak-
ing. Ghosting is when an area of brightly illumi-
nated pixels cast shadows over adjacent pixels,
making images blurry. Streaking is when white
areas and black areas are next to one another,
and the convergence area gets discolored
instead of retaining a crisp, sharp delineation. 

Pixels. With so many points on the screen at
which the light either shows through or does
not, it’s hard to expect that every pixel will be
perfect. Each pixel on a color LCD has three
parts: a red, green, and blue cell. At a resolution
of 1,024 x 768 pixels, this amounts to almost
800,000 cells (1,024 x 768 = 786,432), which is a
lot of pixels to expect to perform perfectly. It’s
likely the LCD will have one or more pixels that
have either gotten stuck on the wrong color or
damaged so light cannot pass through.

Color, contrast, and resolution. Another
problem with color LCDs is that while most of
today’s LCDs are 18-bit color with 262,144 colors
per element, true-color CRTs are 64-bit and have
16,777,216 shades per element. A word-process-
ing fiend may not notice the difference, but a
graphics professional will.

Color distortion is another potential shortcom-
ing of LCDs. Emitted light may glow slightly
through neighboring pixels, causing color distor-
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I n a little more than 100 years, technology has gone from no
liquid crystal knowledge at all to displays as thin as novels.
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