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“ PDP System Over

 What is Plasma

 PDP History

* Applications of PDP

e Discharge Physics of PDP
 Process Technology of PDP
 Driving Technology of PDP
e Electronics System of PDP
e Performance Improvement
* Video Signal Processing

« PDPvs. LCD
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What 1s Plasma?
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The Fourth State of I\/Ia el

ePlasma consists of a collection
of free-moving electrons and
lons.

e Energy iIs needed to strip
electrons from atoms to make
plasma. The energy can be of
various origins: thermal,
electrical, or light (ultraviolet
light or intense visible light
from a laser).

¢ \With insufficient sustaining
power, plasmas recombine into
neutral gas.
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PDP History
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Other Display

1675 Jean Picard discover Gas Discharge phenomena
1838 Michael Faraday Gas Discharge experiment

‘27 Bell TV image demo. by gas discharge

‘54 Burroughs invents DC-PDP(NIXIE)

‘64 lllinois univ. Invented AC-PDP
Owens-lllincis produce AC-PDP

‘66 Phillps TV image demo. by DC-PDP.

1888 Liquid crystal discovered
1897 Braun Tube invented

‘29 CRT TV imaging

‘36 EL phenomena discovered

‘53 Japan TV broadcasting started

‘57 Japan Color-CRT commercialized

‘60 Japan Color-TV broadcasting started

‘70 NHK start PDP research program
Japanese maker start PDP research program

‘80s Laptop PC adopt monochrome PDP(10")
‘88 Fuijitsu 20”, commercialized 3-color PDP(stock

‘93 SAMSUNG color PDP Program Start
‘92 Fujitsu commercialized 21”,260k color VGA
‘94 Japan PDP consortium started

‘95 Matsushita commercialized 26” DC-PDP

‘96 Korea government select PDP as a G7 project
‘96 Fujitsu commercialized 42” AC-PDP

‘98 LG demonstrates 60", Fujitsu invent ALIS

‘99 Plasmaco demonstrates 60”

‘00 Japan government select PDP as a G8 project

‘69 powder EL TV imaging

‘72 LCD calculator commercialized
‘78 Orange color EL commercialized

‘82 monochrome small LCD TV commercialized

‘84 color small LCD TV commercialized
‘89 10” STN LCD replaced PDP in the

Notebook PC application

‘90 Active Matrix LCD commercialized

‘91 Japan Hi-vision test broadcasting started
‘92 Multicolor thin film EL developed

‘94 21” Active Matrix LCD developed




The early gas-discharge TV developed by Bell System in 1927.
Drive electronics consisting of a motor-driven distributor.



The Early PDP Prototype at 17@,)/
2

AC-PDP Inventor Prof. H.G. Slottow at
the University of lllinois operating early
prototype constructed by Dr. R. L.
Johnson.
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The Early Large PDP Device by RBotonics

Courtesy of Photonics
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)P

Courtesy of NHK
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The first PDP test panel developed
by CPT in 1998.

The equivalent 64x64-pixel PDP panel
for driving emulation at CPT in 1999.
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The first light-up 21” PDP panel
developed by CPT in 2000.03.




The electronics outlook of the experimental PDP module
developed by CPT in 2000.07.
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Applications of PDP
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Enjoy Your Life With PDK
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Discharge Physics
of PDP
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Ne-Xe Energy Leve
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Luminescence Mechaniss
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Process Technology
of PDP




PDP Process
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AC-PDP Structure

Transparent Electrode

-set discharge g?:P

-act an effective discharge are
-transmit visible light

Gas \
-maintain discharge
-produce VUV J

Dielectric Layer

- limit current
-transmit visible light
-wall charge accumulation

Bus Electrode
-current path
-prevent voltage drop

 MgO Thin Film
-2nd electron emissio
-antl-spptterl_n? _

_ -transmit visible light

Dielectric Layer

- limit current
-anti-sandblastin%
-reflect visible light

( Phosphor Layer
-emit visible light
by VUV absorbing

.

Rib
-separate R,G,B cell

-Erovide discharge space

eep phosphor shape

Address Electrode
-input data signal
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| TO Process
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Bus Electrode Process
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Dielectric Process
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Dielectric Process

Screen Printing ’—— —

Drying

Firing

Screen

|

Squeegee

Paste Mesh

L) _—Emulsion

=m—— Address Electrode

— Glass

— Dielectric

l




CHUNGHWA PICTURE TUBES, LTD.

Rib Process
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Rib Process
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Phosphor Printing

l Repeat Green & Blue
Drying _ _ _ Phosphor Printing
Firing /S _JEN /0N 5% JEN 75 %

Phosphor Forming




(@) Frit Dispensing (b) Drying & Prebaking
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(a)Assembly

(C)Tube Connect
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e Panel stabilizing

* Panel quality checking

* Performance checking

* Error discharge(OW & IW) checking
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Driving Technology
of PDP
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DC & AC Discharg&

Dielectric Layer
Limits Current

AC Discharge
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Integration of Weighted G\r%gvel

Sub-Field #/ SF7 SF6 SF5 SF4 SF3 SF2 SF1 SFO
Weight | 128 64 32 16 8 4 2 1
0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 1 1
12 0 0 0 0 1 1 0 0
29 0 0 0 1 1 1 0 1
55 0 0 1 1 0 1 1 1
91 0 1 0 1 1 0 1 1
135 1 0 0 0 0 1 1 1
190 1 0 1 1 1 1 1 0
255 1 1 1 1 1 1 1 1

SFO(weight:1)

SF1(weight:2)
SF2(weight:4)
‘ SF3(weight:8)
“ SF4(weight:16)

SF5(weight:32)

SF6(weight:64)

0 3 12 29 55 91 F135 W[l

SF7(weight:128)
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Electronics System
of PDP
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CPT PDP Set
Model:46WV1 (2002.10.~)
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Electronics Outlook
Modu

Commercial PDP VGA

CPT 46WVA CPT 46WVC
(2002.10.~) (2004.07.~)

Page-52
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Modulized Switching Element Single-Side SMT
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Function:
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Power Electronics:
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MOS Driver
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Thermal Stress
Electrical Stress




CHUNGHWA PICTURE TUBES, LTD.

\)
‘ m: ’

Ao L 84

.r
X

|||||||

) O
i i o e

CP131
K61049. 11
0343tan

wpe s n ozt =k T

Page-57



VLS

Image
Data

CHUNGHWA PICTURE TUBES, LTD.

Spirits of Digital Control B
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Performance
Improvement
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Single Scan
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A® Vs

B High speed addressing brought single scan
capability and cost reduction.
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Nature Gray Level




ALl Gray Level Contouriig

Video Signal Characteristics
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Original Gamma Corrected Gamma Corrected by CPT
CRT Image by Conventional Way De-contouring Technology
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CP46VC

Low Gray Level Perfor
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DD42XA

—O=—SDI
== CP46VC
—o—LG

—O— Panasonic
== DD42XA1

Gray Level
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Life Time Improvement
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Lifetime Improvemen

| Life Improvement

up to 60,000 hours

105

100

95

90

85

80

75

Time (hours)

« 60, 000 hours life improvement by:
— Phosphor material improvement
— Structure design improvement
— Circuit and waveform design improvement
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Reflective Light Reduction
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- Film Filter Applicati

Glass Filter Type o Film Filter Type

% =
Rear Glass ¢Oﬁﬁ - Front Glass Rear Glass

I
% =
,?Of - Front Glass

Low ambient
// light reflection DP Module

j FDP Module Film filter
Glass Filter Air gap

DISPLAY DISPLAY

B Great image performance
by film Filter application
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Video Sighal Processing
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Spirits of Video Interfa

I_q |

Function:
Video Decoding
De-Interlace/3:2 Pull Down
Y-C Separation
A/D Conversion
Color Space Transform
Scaling
Gamma Correction

=»>To PDP Module
Application Electronics:

Video Signal Processing
Audio Signal Processing

MPEG Decoding

= Tuner
Composite
Video@-l v
L Lo Y/C _ _
i = Video p—» De
-Video (o >
Y Decoder Interlacqgr
YCbCr (O > ‘
YPbPr /7 Svnc —»
ST o A/D
h ep. L
Analog (o o Converter Scalar
RGB
Digital DVI
RGB E ] Py
ANT/ T _T
Cable/
Web ~_—~ Set-Top-Box

Tuner
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Processing
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Courtesy of Pioneer




Weave Single-Field Interpolation
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Feathering — defect caused by weaving two
adjacent fast-moving fields
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Sharpness Enhanceme

Without Enhancement With Enhancement
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PDP vs. LCD
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Cost Comparison -
PDP and LCD TV

Module
Cost

TFT has advantage
under 40"

PDP has advantage
over 40"

40" sizé




CHUNGHWA PICTURE TUBES, LTD.

i"? ﬁvjﬁ-a‘ié

USD5 297M
(SKW:USD=1000:1)

42" capacity: 7R0K/M
(Mother Glass: 90K/M)
(42"x8panel/Mother Glass)

42" capacity: 129K/M
(Mother Glass: 43K/M)
(42"x3panel/Mother Glass)
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Delta Arrangement

Meander Ribs

sub-pixel piteh : 0.36 mm

-u'nit—pixel pitclﬁ: 1,08
Fig.1. Schematic of pixels
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Waffle Structure




Fujitsu ALIS

Digscharge - Sustain Electrode

Conventional method ALIS method
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ALIS Waveform
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Driving sequence and waveform




ﬁ CHUNGHWA PICTURE TUBES, LTD. /0N
=\ V%

The End
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