DISPLAY TECHNOLOGY

CLAIRVOYANTE
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Colors bloom with subpixel
rendering technique

Engineers at Clairvoyante {Cupertino, CA) are using a red/green/blue/white
(RGBW) pixel architecture, dubbed “PenTile,” and subpixel rendering to dis-
play scenes with tural lumi e and ck i e than traditional
RGB stripe technigues (see Fig. 1). While RGBW has been used for some
time—ta illuminate imagery on signboards, for example—according to the
company's president and CEQ, Joel Pollack, viewing artifacts such as washed-
out colors have plagued the
technique, To address these
artifacts, Clairvoyante has
developed subpixel rendering
algorithms to match pixel pat-
terning to the receptive char-
acteristics of the human eye,
Saturated colors in natural
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and bright colors are almost
never saturated. Reproducing
the natural palette based on
subtractive coloration in addi-
tive electronic display systems
(that add red, green, and blue
subpixels to create each white
pixel} almost always calls for
compromises in brightness and
color saturation, as well as tradeoffs between image quality and power ¢

FIGURE 1. Electronic displays gensrally must
compromise natural brightness to retain deep
color saturation {background). A display system
designed arcund human visual processes, how-
@ver, can retain brightness as well as color satu-
ration (foraground).

| the way, thanks to a newly developed

| plates up to 150 mm in diameter can be
cut from the crystals {sea figuraj. The

scenery are almost never bright,

X-plate quartz enables
large birefringent optics

Larger quartz optical waveplates are on

‘guartz-culturing process that grows
crystals in an optimum shape. Wave-

process, devaloped at Sawyer (Eastiaka,
OH), s a refinement of the high-tempera-
ture and pressure hydrothermal process
commanly used to produce waveplates
and other quartz birefringent optics.
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tion. Adding a white subpixel to the conventional RGE mix, however, can sugmf
icantly boest the visual range from unsaturated brightness to deep, dark, richly
saturated hues in a single display.! It can also boost contrast for reading black
and white text,

Matching to human vision

For Clairvoyante, the keys to achieving this practically and economically
enough for the highly competitive mobile-display market lie in matching the ar-
chitecture and function of RGEW displays to the approximations, assumptions,
and interpolations of the human vision system., Unlike a video camera, which
faithfully transmits whatever it “sees,” the human eye, which is actually part of
the brain, tends to pass on visual information that varies temporally or spatially.
Simply stated, the visual cortex receives the derivative of a field of view that it
must then integrate to reconstruct an actual scene.

‘The RGEW display process focuses on working in tandem with the process-
es of visual physiology. For instance, red and green photoreceptors are an or-
der of magnitude more plentiful in the human eye than blue, which thus plays
a much smaller role than the other two in visual resolution. Therefore, the
Clairveyante displays tend to have fewer blue subpixels than do convention-

| that synthetic-quartz waveplates are typ-

| fringent axes; the other Is ). in contrast

o x-plate
quartz crystals. 'I'he urhmlalhﬂ ofthe
birefringent axes in thesa crystals make
tham well suited for use as large optical
waveplates,

To achieve proper retardation, syn-
thetic-guartz optical waveplates must be
«cut from as-grown quartz crystals ina
specific orientation, Unfortunately, con-
ventional synthetic-quartz crystals are
thin in the dimension that correspands to
the diameter of a waveplate. The result s

Ically limited in size to 70 mm or less. The
new approach produces a crystal that
has its larger planes perpendicular to the:
crystals x-axis {one of the crystal’s bire-

o a conventional cultured-quartz crystal
Continued on p. 25
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with its larger planes perpendicular to
Its nonbirefringent z-axis.

The process combines the use of a
better “seed” (a small quartz crystal
trom which the much- Iarger final crys-
1al is grown) with rnmmclsa control

the warmer dissolving chamber at the
bottom to the cooler growing chamber.
Growing high-quality large quartz crys-
tals can take up to a year.

“Atypical seed plate at Sawyeris a
zy-cut rectangular slice of quartz crys-
tal with dimensions about 1.5 x 100 x
300 mm along the z, x, and y axes re-

of the tal inthe
steel artoclave—the 4-meter-high ves-
sl in which the crystal is grown.

.. Although quartz melts at 1670°C, the
hydrothermal technique makes crystal
growth possible at much more manage-
able temperatures between 300°C and
400°C. Seed crystals are hung within the
autoclave near the top; the bottom half
of the vessel Is filled with natural quartz,
and the vessel is filled with an aqueous
alkali metal hydroxide or carbonate so-
lution. When the autaclave is properly
heated and pressurized (up 090 MPa,
or 13,000 psi), a temperature difference
develops between the bottom and top
halves, carrying quartz in solution from

Is] ly," says Viadimir Klipov, chief
research engineer at Sawyer. “Smaller
or blgger dimensions in x and y diréc-
tions can be used for growing different
crystal shapes for different optical and
electronic applications. The seed is lo-
cated inside the as-grown crystal and
«can be observed by eye through the
crystal faces.”

Seeding future generations
Optical components require that the.
portion containing the seed crystal be
cut off, says Klipov. The highest qual-
ity selected as-grown quartz crystals.
are used for seeds for further repro-
ducing. “We cut them with either a dia-

mond saw, slurry saw; or wPra saw and'
regrow selected seed crystals again
and again,” he notes.

The x- -plate process requirashgadi-

clave and unlntarrup'ed‘hl#b-quqiw
electrical power for durations longer

“The resulting large waveplates, opti-
cal rotators; and polarizers can be used
for a varisty of laser-grade applications
encompassing irmrums\'ﬁaﬁun, tele-
communications, and defense. Even
slicing the large waveplates into small-
er sizes can be more economical than
growing smaller waveplates using con-
ventional processes.

John Wallace

NEW - Compact Beam Profiling with M-Squared!

Higher Resolution & Higher Speed USB 2.0 Cameras
Port-powered USB 2.0 WinCamD™-UCM, -UHR, -UHS
deliver industry leading performance:
= High Resolution with 1280 x 1024, 5.2 um plxels
- High Speed with single puise capture to 25 kHz., 9.9 ym pixels
- Irmaged area 66 x 5.3 mm, Options to 15 % 20 mm
- 25,000:1 OW beam auto-exposure, 40 us to 1.0.5
350 to 1150 nm standard. X1ay, UV & Telecom  optons
- MB Tmage bufr 4+ microprocessors Onr<hip 16-bit AGC
Port-powered. No external pawer supply required. No PCI card.

DataRay Profiling Options
Cameras and Slit Scanners

Beam Diameter vs. Wavelength

10 mm

TaperCani) Saries

WinCamD Series
CCD/CMOS

camera Also avallable: WinCamD™ Classic, 1360 x 1024 CCD, 4.65 um pixels, 14 bit ADC, PCI
systems

XY and XY-Z Scanning Profilers:

BeamMap™ Patented multiple 2-plane Scanning siit XYZ Profiler,

1 i to 4 mm, Real-time; Profiles, Z Focus, Puinting, Divergance, NA, M°
190 to 1150 nm, 800 to 1750 nm, options to 2.6

Beam’R™ single 2 plane XY profilar, 1 jm o 4 mm.

BeamScope™ P7 XY Silt Profiler with 2D raster scan and M2 optians.
Resolution to 0.1 pm. Beam size options to 43 mm X 23 mm

100 pm

Camenas plus
| microscope objectives
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’ DataRay Inc. Boulder Creek, California
\ ’ Advancing the Technology of Laser Analysis

e

“otal s0an = 15,2 mm

@ Wi XP. Acthv itarfacing
7 Free Software Upg 3 year warranty
8 30 day sal of return Evaluation 70

g, Diver 2, Collimation, M2

(203) 210-5065. Visit www.dataray.com
for Contacts, Selection Guide, Datasheets & Sample Software

Smart Beam Profiling, In Fo
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