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顯示器市場定位

10 20 30 50

解析度

100

SXGA
1280*1024

XGA
1024*768

SVGA
800*600

PDP

a-TFT

LTPS-TFT

TN/STN LCD

OLED

a-TFT

LTPS-TFT

對角線
（吋）

手錶、手機、
DSC…...

TV 、NB、
監視螢幕

TV 、Projection

Rear  /  Front
Projector

(LCD、DMD、LCOS)

超大型超大型大型大型中小型中小型

資料來源：工研院經資中心ITIS計畫(2002/11)
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體積因素：
38“ CRT TV
100 Kg
100 cm thick

環境保護因素：
輻射問題
Bulky lead front glass
Montreal & Kyoto公約
歐盟禁用Jul./1/2006
加州立法限制

CRT display
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6 inches
(15 cm)

Plasma Display
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Color Liquid Crystal Display
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Front Projection Rear Projection

CRT RPTV Microdisplay RPTV

Projection Display
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Big-Screen TV Market

投影技術
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投影顯示器－架構與原理
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Structure of Optical Engine
Projection Lens

Lamp Lamp Housing

UV-IR

M-VIS

Integrated Lens PS-ConverterBig
CondenserDichroic Mirror 1 ( DM1)

Dichroic Mirror 2 ( DM2)

Relay Lens

M-R

 Condenser

LCD
M-B

Retarder+Polarize
rX-PRISM
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Microdisplay
(Panel)
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Microdisplay Panel

DMD LCOS
HTPS-LCD

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

http://www.fineprint.com


著作權所有,非經同意,不得翻印或轉載

工業技術研究院
光電工業研究所

Industrial Technology Research Institute
Opto-Electronics & Systems Laboratories

LCoSHTPS-LCD

Sony
Epson

Texas Instruments
JVC, Hitachi
Three-Five, Aurora,
MicioVue, Microdisplay,
Micropixel, eLCOS,
TMDC, 奇景光電

投影顯示器的CPU與光機
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Technology Life Cycle

Growth Mainstream Laggards

Introduction
Early Adoption

Growth
Maturity

Visionary Early Adopter

Opportunity for benefits of scaleHigh Low

 LCOS

HTPS
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Worldwide Projection Display Shipment
Value by Technology, 1999-2007
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DLP™ TV Exceeds HTPS LCD (in NA)
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How LCOS has Resolution advantage

P-Si

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

Transistors remain
a fixed size

DLP
Light reflects off of mirrors More Pixels = Larger die size – More Expensive

13.6

LCoS

13.6

Silicon

Silicon

Shiny
Surface

LCD
“Pixels”

Light reflects off of shiny surface

Transistors Silicon

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.
àOptical throughput
àResolution

Transmissive panel Reflective panel 

穿透式與反射式面板技術

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

http://www.fineprint.com


著作權所有,非經同意,不得翻印或轉載

工業技術研究院
光電工業研究所

Industrial Technology Research Institute
Opto-Electronics & Systems Laboratories

3-panel projector 1-panel projector

§亮度問題§成本問題

§量產對位問題

三片式與單片式系統
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Single-panel Advantage:
Easy on the Eyes - No convergence Problems
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Lamp
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• Life-Time
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手
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UV-IR  CUT

UV光之害處: 破壞液晶分子, 脆化塑膠元件

IR光之害處: 使光機內部產生高熱
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Uniformity

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

http://www.fineprint.com


著作權所有,非經同意,不得翻印或轉載

工業技術研究院
光電工業研究所

Industrial Technology Research Institute
Opto-Electronics & Systems Laboratories

Integrated Lens
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LCDCondenser

Big
CondenserIntegrated Lens

A,B

Integrated Lens
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Integrated Lens

Function:

      1. Illumination  Uniformity

      2. Light shape changed from circle to rectangle
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Three Transmissive Panels in X-prism Type
Projection Lens

Lamp Lamp Housing

UV-IR

M-VIS

Integrated Lens PS-ConverterBig
CondenserDichroic Mirror 1 ( DM1)

Dichroic Mirror 2 ( DM2)

Relay Lens

M-R

Condense
r

LC
D M-B

Retarder+Polariz
erX-PRISM

3片穿透式之成熟架
構

CPT(華映)  CLP-2000

1800 ANSI Lumens

1024x768
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Light Tunnel
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Integrator Rod & Hollow Integrator LightTunnel™
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DMD
Relay Lens

Rod

Color Wheel

Lamp

Projection Lens

 TIR prism型單片式DLP光機

BenQ 7765

Optoma EzPro 715
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Beam Direction
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DMD

TIR PRISM
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DMD
Relay Lens

Rod

Color Wheel

Lamp

Projection Lens

 TIR prism型單片式DLP光機

BenQ 7765

Optoma EzPro 715
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Projection
Lens

Color
Wheel

Rod

DMDLamp
Relay Lens

Mirror

Condenser Lens型單片式DLP光機 

Condenser
Lens

Optoma EzPro 755

Compaq iPAQ MP4800
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Projection LensColor Wheel

Rod

Concave Mirror

Mirror

DMD
Lamp

Relay Lens

Concave Mirror型單片式DLP光機 

PLUS U3-1100WZ

BenQ SL705X
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Projection
Lens

Color Wheel

Rod
Field Lens

DMD

Lamp
Relay Lens

Field Lens型單片式DLP光機 

InFocus LP130

Optoma EzPro 730
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Off-Axis Projection System

無PBS之束縛

Contrast 佳

Nova engine 專利

適合AURORA LCOS
面板

離軸式(off-axis)鏡頭

光機不易扁平化

The IQI 7800The Everest  RX1300 Luxeon’s X3
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Off-Axis Zoom Lens Design
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PBS

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

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
to f#2).
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DM1
M1

DM3

RLCD(R)

RLCD(G)

RLCD(B)

Projection
Lens

PBS(B)

PS Converter

Integrate
d Lens

PBS(G)

PBS(R)

Lamp

DM2

M2

M3

Three LCOS Panels in 4-Cube Type

R, G, B narrow band  PBS
成熟的光學元件

鏡頭長後焦

光機體積大
IBM-APTI  AP1500SX
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Input is S-polarized white light

Three LCOS Panels in Color –Quad Type

Output is P-polarized light

ColorLink 專利:

ColorSelect , ColorQuad

光機小

高對比

鏡頭長後焦

Color –Quad

ColorSelect
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Three LCOS Panels in
PBS-Dichroic Prism

Type
Dichroic prism

PBS ( G)

PBS ( R,B)

Color selector

B-LCOS

Sharp Lab’s 2X2 Front Projector Engine

G-LCOS

R-LCOS

Dichroic
mirror
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ProFlux Polarizer [Moxtek]
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Polarization Recovery
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PS-Converter

Retarder

用途:提昇光機亮度,降低偏光片之負載
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LCD

Light Source
Lens A Lens B

PBS + 1/2 plate

P + S
S2

S1

PBS

Lens B

PS-Converter

PS-Converter必須搭配
Integrated Lens 一起設計
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Three Transmissive Panels in X-prism Type
Projection Lens

Lamp Lamp Housing

UV-IR

M-VIS

Integrated Lens PS-ConverterBig
CondenserDichroic Mirror 1 ( DM1)

Dichroic Mirror 2 ( DM2)

Relay Lens

M-R

Condense
r

LC
D M-B

Retarder+Polariz
erX-PRISM

3片穿透式之成熟架
構

CPT(華映)  CLP-2000

1800 ANSI Lumens

1024x768
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Make Projectors Brighter
FColor Re-cycling
FPolarization Recovery
FNovel Architecture, Novel Devices 
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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
Projection Lens

Lamp Lamp Housing

UV-IR

M-VIS

Integrated Lens PS-ConverterBig
CondenserDichroic Mirror 1 ( DM1)

Dichroic Mirror 2 ( DM2)

Relay Lens

M-R

Condense
r

LC
D M-B

Retarder+Polariz
erX-PRISM

3片穿透式之成熟架
構

CPT(華映)  CLP-2000

1800 ANSI Lumens

1024x768
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Three Transmissive Panels in Clear-prism Type
Projection Lens

Lamp Lamp Housing

UV-IR

M-VIS

Integrated Lens PS-ConverterBig
CondenserDichroic Mirror 1 (

DM1)

Dichroic Mirror 2 (
DM2)

Relay Lens

M-R

Condense
r

LC
D M-B

Retarder+Polariz
erClear-Prism

Canon LV-X2-XGA

1100 Lumens

300:1
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Shadow on Right Caused by X- Prism
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Color Wheel
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DMD
Relay Lens

Rod

Color Wheel

Lamp

Projection Lens

 TIR prism型單片式DLP光機

BenQ 7765

Optoma EzPro 715
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Color Scrolling
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The SCR recycling process
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Three Prism Single-Panel LCoS System

Philips

單片式LCOS面板
鏡頭短後焦

光學系統複雜

旋轉Prism之震動與噪音
光機體積大,適合背投TV

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
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Rear Projection

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

http://www.fineprint.com


著作權所有,非經同意,不得翻印或轉載

工業技術研究院
光電工業研究所

Industrial Technology Research Institute
Opto-Electronics & Systems Laboratories

Folding Mirror

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

Home Projector
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Novel Products
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Smaller Weight & Size
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* SVGA Resolution
* 700 lumens
* 3kgs

* XGA Resolution
* 1,000 lumens
* 2kgs

* XGA Resolution
* 1,100 lumens
* 1.3kgs* VGA Resolution

* 350 lumens
* 10kgs

Evolution to Mini-projectors
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Light Weight for Mobilization
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Thomson/RCA Wows with Thin DLP-RPTV

Profile 50 – 50-inch, 1280 x 720, 6.85 inches deep,
1000:1, DLP, $8,999 MSRP

Profile 61 – 61-inch, 1280 x 720, 6.85 inches deep,
1000:1, DLP, $9,999 MSRP

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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Laser Display
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System Performance

R: 5.8W
G: 3.3W
B: 2.5W
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