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Plasma Display
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They work on tha principle that passing a high voltage through a low-pressure gas generates light. Essantially,

a POP can be viewed as a matrix of tiny fluorescent tubes which are controlled in a sophisticated fashion. Each pixel;

or cell, comprises a small capacitor with three electrodes. An electrical discharge across the electrodes causes tha

rara gases saaled in the cell to ba converted to plasma form as | ionises. Plasma is an electrically neutral, highly icnised
substance consisting of electrons, positive ions, and neutral particles. Being electrically neutral, it contains egual
guantities of alectrons and ions and is, by definition, a good conductor. Once energised, the cells of plasma relaasa

ultrawviolet {UV) light which then strikes and excites red, green and blus phosphors along the face of each pl:_(‘?gl_
causing them to glow. i
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Color Liquid Crystal Display
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Projection Display
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Big-Screen TV Market

Production of major large displays
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Microdisplay
(Panel)
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Microdisplay Panel
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Technology Life Cycle
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Worldwide Projection Display Shipment
Value by Technology, 1999-2007
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How LCOS has Resolution advantage

v
P-Si ™S 7
Transistors remain
a fixed size

N

Light goes through the LCD Increasing resolution reduces the
size of “cell” letting less light through
* More pixels = Larger Lamp Size (wattage)
» More Expensive, Shorter Life
* More heat generated, more fan noise
* More Pixels = Larger die size — More Expensive

\ /F—»l 13.6 | 13.6
DLP T T

Light reflects off of mirrors More Pixels = Larger die size — More Expensive
Shiny
Surface
LCD - & Surfac -
LCOS “Pixels” Silicon Transistors Silicon
Light reflects off of shiny surface More Pixels = smaller pixels

* Transistors are below the LCD cell (no blocking)
» Lithographic Process — pattern the size of the pixel
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LCD panel has limited
open aperture.
aOptical throughput
aResolution

H{rans siy
|| 1
i|H| i
LI

Reflective parm

)

e PFlagar Wmlerolean EBrFFr

L s— Uptical adheslive

L/-/.-— Counter submtrante

Black matrix=—

—— Llquld ceyotal layer

Plxel electroda

TFT aed buslime

- [ ————
TFT subatratas

a ¥

e e L

R P
Industrial Technology Research Institute
Opto-Electronics & Systems Laboratories

¥ (] RS T B

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

1-panel projector
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Single-panel Advantage:
Easy on the Eyes - No convergence Problems

No Convergence

CRT,LCOS, psiLCD=3 Single Panel, no Plasma has RGE that
panels, or CRTs that will misalignment will shift over tima,
misalign owver tima and due to heat
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Lamp
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e Luminous Flux
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Efficiency

« Color temperature

90W SPD through 10 mm aperture
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UV-IR CUT

Spectral curve of UWIR-blocker

Schamatic of W/IR-blocker o i o
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Uniformity
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Integrated Lens
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Integrated Lens
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Integrated Lens

Function:

1. lllumination Uniformity

2. Light shape changed from circle to rectangle
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Three Transmissive Panels in X-prism Type
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Light Tunnel
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Integrator Rod & Hollow Integrator LightTunnel™
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Beam Direction
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PBS

PBS application in rLCD projection system

'52° @ @ Different angles of incidence
@ rLCD imager
€ © Pejocionortes
-:1‘1 & HELF™-PBS

Antireflection coating, typically 2-4 layers, is deposited on the outer faces of each
triangular segment

' f '1". @ Lamp with Polarization Converter {s-pol.)
1
1

On the inner surface,tricky 30 to 100+ layer stack of thin films that can separate
~ the polarization state of light over a fairly wide range of f-numbers (perhaps down
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Three LCOS Panels in 4-Cube Type
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“Three CCOS Panelsin Color -Quad Type =~ —
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ProFlux Polarizer [Moxtek]
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Polarization Recovery
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PS-Converter

Polanzation Film
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Three Transmissive Panels in X-prism Type
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Make Projectors Brighter

FColor Re-cycling

FPolarization Recovery
F—Novel Architecture, Novel Devices

ProFlux™
Lens
Mirrar Wawve Plate
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Figure 3. Polarization Recovery Concept
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Figure 4. Polarization Recovery Concept
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Color Management
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Cross Dichroic Prism
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Dichroic Mirror
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Three Transmissive Panels in X-prism Type
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Three Transmissive Panels in Clear-prism Type
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Shadow on Right Caused by X- Prism
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Color Wheel

Schematic of OLP™ brand projector showing Coloi@heal™
combined with LightTunnal™

[ Lemp with cold light reflector
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Color Scrolling
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The SCR recycling process

Lamp arc is

focused onto Recapture Scrolling colors
aperture LightTunnel ™ ColorDisc™ on DMD™ chip
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Three Prism Single-Panel LCoS System

Philip’s 64-inch HDTV Monitor
Resolution: 1280* 768
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Color-Sequential LCoS Projector
with Three Rotating Prisms
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Scanning by Prism Rotation

Figure 5: Ray paths in the stripe image relay at (a)
0° and (b) 30° prism rotation.
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Rear Projection
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Folding Mirror

Maker: OCLI , 4
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Projection Screens
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The Big Picture - Center of the Infotainment
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TV Market Evolution
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Novel Products

Industrial Technology Research Institute
% ["M@’TI’T‘FJ )E}!:;]’,{;}ﬁj ,ﬁl, T\ fﬂ gﬂﬁjg\/d@?ﬂ; Opto-Electronics & Systems Laboratories

—_— — I PR
— T PaLsE o

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

I e . e — - FE“*
Industrial Technolol Research Institute
Jg_% (,I &.@LAIJT?J el m ‘ﬁj ﬁ‘, T rlij g’(’ﬂ” H\/@HB‘ Opto-Electronics & Systems Laboratories

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com


http://www.fineprint.com

Evolution to Mini-projectors

=

* 1,000 lumen=
* 2kgs R

* SVGA Resolution - Ve
* 700 lumens - 5
* 3kgs

* VGA Resolution
* 350 lumens
*10kgs

Increasing Brightness,
Resolution, Image Quality

* XGA Resolution

* XGA Resolution
* 1,100 lumens
*1.3kgs
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Light Weight for Mobilization

2002 2003 2006(e |
Chomtityiset) | %6 |Chontyiset)] % [Chontiniset)| %
<3 199179 12196 | 425590 | I18.76% | L6IR9RS | 40.53%
Fb | M990 [ 152%e | 6193 | 11.29% | 275630 | 6.90%
S~I00h | 593600 | 36.32% | 997795 | 43.08% | 16M673 | 40.1T%
20b | 91745 | 302006 | SR04 | 2507% | 495460 | 12400
stbtotal 634434 2268922 3004763

source:SRLarranged by TRI Now, 2003

« Cooling Efficiency Magnesium Allov Is The Kev Part!
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Thomson/RCA Wows with Thin DLP-RPTV

Patent No.: US 6,728,032 B2
Date of Patent: Apr. 27, 2004

122

' i/
£
Profile 50 — 50-inch, 1280 x 720, 6.85 inches deep, usl N
1000:1, DLP, $8,999 MSRP - f‘-\ . |13
Profile 61 — 61-inch, 1280 x 720, 6.85 inches deep, %4 .-“'“5 1367 X
1000:1, DLP, $9,999 MSRP LS NV X i

Profile 70 — 70-inch, 1280 x 720, >6.85 inches deep,
1000:1, DLP, $TBA —
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Super-short Focus Front Projector with
Aspheric Mirror Projection Optical System
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Figure 1: Dual-mirror optical system
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Laser Display
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System Performance

Laser Power (total RG&B) 10W Parameter Value
Vertical Resolution (device pixels) 1080 Beanlutisn 1920 = 1080
Horizontal Resolution (scan) 1920 (Progra fe B 0 i)
Cotitrast = 200:1
Frame Rate 6} Hz & .
Display Bit Depth (per color) 11 bit TR hnaE + ¥ pixel
System Contrast (ANSI) =250:1 Refresh rate up to 36 Hz
System Contrast (frame-sequential) =1000:1 lmage size 1107 dragonal
Data Stream Content 1 080 Color 24130 bits
direction of scan liniear afay
R: 5.8W
G: 3.3W
B: 2.5W
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