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1.1 CRT
CRT Cathode Ray Tube

1.1.1 CRT CRT Size
CRT
CRT viewable Image
Size
1 17 41cm
2 17 16.0 41cm
1 CRT CRT
EIAJ ED-2132A ED-2136B
CRT CRT
CRT
2 CRT
CRT 17 17
CRT CRT
R
N/
CRT
HEMATE
AR TE
\& I
HA AR R HAARR AR
CRTF1XTL %M SEMROS  cR1y4 17’1/4%&!? Jen o
/'
& -/
NENBOBrELFZHBERS D NSVEE

BAGRHB|ES N EINVRAOBL VNS VBE



Aperture Grille

1.1.2




1.1.3

1.1.4

Radius Curvature

XXmm
37cmCRT 15 1000mm
Phosphor
CRT
1 B4
2 B22 R G B
1 JIS JEDEC
P JEDEC B JIS

JEDEC Joint Electron Device Engineering Council

2
3
4 CRT 3
EBU
CRT EBU

EBU  European Broadcasting Union

5
R,G,B
NTSC

NTSC National Television System Committee

sRGB

EBU
CRT EBU



NTSC

R G B W
X 0.670 0.210 0.140 0.313
y 0.330 |0.710 |0.080 |0.321
sRGB
R G B \WY%
X 0.640 0.300 0.150 0.313
y 0.330 | 0.600 | 0.060 | 0.329
CRT EBU 08
R G B \WY%
X (0625 |0.285 |0.150 |0.281 —&—CRT(EBU)  —=—NTSC  —l—sRGB
Y 0.340 0.600 0.075 0.311
1.1.4.1 Persistence
CRT
60Hz
ns
ps  10us
10ps S
s 100 s
100 s S
S
1.1.5 Shadow Mask
1
2




Flat tension mask

1.1.6 Anti-electrostatic Coating/ Treatment
1.4.4.2
1.1.7 Electron Gun
GUN
1
1
2
3 4
2

QPF Quadra Potential Focus
CRT 3



K Gl G2,G4

QPF(Quadra Potential Focus)

CRT
(Front View)

1.1.8 Transmission Factor

Transmission Light Transmission

%

G3,G5

1 46.5%
2
1
EIAJ-ED2138A
75
60 75
50 60
50
3 AR
4

10




1.1.9 Neck Diameter
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1.1.10 Deflection Angle
CRT
XX XX XX

90° 90 90° 90

XX

CRTEEK
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1.1.11 Deflection Yoke

CRT
CRT
R G B
SS ST
SS Saddle
ST
CRT
CRT

(Front View)

SS
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1.2 LCD

LCD Liquid Crystal Display

Response Time

1.2.1

XX ms

ton

XX ms

toff

XX ms

tr + tf

25

100

ton

E L

o m AT

tr + tf

10

toff

90

(BE) #+ 7 100%

0
A=) FETA}
e R T

(1) +> 0%

B
=
H
W
=
2

toff
173

ton

tr

ta
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1.2.2

1.2.3

1.2.4

1.2.5

1.2.5.1

1.2.5.2

Aperture Ratio
Fill Factor

xx%

Resolution
FLCD
Pixel
RGB RGB1
RGB
Pixel Arrangement
R B
R|G|B|R R|G|B G|B|G|B
Rl GIB|R| G| B
B|R|G|B B|R |G R|G|R |G
G|B|R |G R|G|B G|B|G|B
RI|G|B|R| G| B
R|G|B|R B|R |G R|GI|R |G
A b1 TEH A7 IFIEF FIFRFI L& & 4 )EH

Pixel Pitch

16




R,G,B
p60
1
A
v
2
\ [
RI|G||B|| R|| G|| B
R|| G|| B|| R|| G|| B
1.2.6 Color Filter
RGB3
EIAJ ED-2511A
1.2.7 Viewing Angle

Angle of View

+xx yy

17



1.2.8

XX

XX

yy
yy

TART LA

EHRE EHM

Back Light

18

10 1

1ET

THEME

EAHm \\\
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1.2.9 Diagonal Display Size

cm
XX cm

24cm 9.4
9.4 24cm

DN =

1.2.10 Display Type

1 (a-Si TFT) TN
STN  Yellow Mode

[\

1/200

a-Si TFT amorphous Silicon Thin Film Transistor
p-Si TFT poly-Silicon Thin Film Transistor )
TFD Thin Film Diode

a TN Twisted Nematic

90

b STN Super Twisted Nematic
SBE

180 270

19



¢ DSTN Double layer Super Twisted Nematic
2 STN NTN DST

STN STN
d F-STN Film compensated Super Twisted Nematic
FTN
STN

FLC Ferroelectric Liquid Crystal

FLCD

1.2.10.1 FLCD Ferroelectric Liquid Crystal Display
LCD

20



1.2.10.2 IPS In-Plane Switching

1.2.10.3 MLA
MLS

STN

1.2.10.4 OCB

TN

Multi-Line Addressing
Multi-Line Selection

Optically Compensated Birefringence Optically Compensated Bend

21



1.2.10.5 STN Super Twisted Nematic

180 270
STN

1.2.10.6 TFT Thin Film Transistor

TFT

1.2.10.7 VA Vertically Aligned

22

STN



1.2.10.8 Field Sequential
FS

3 R,G,B

23



1.2.10.9 Multi Domain

IPS In-Plane Switching

IPS ( ) IPS

Single Domain IPS Dual Domain IPS

0.7

07 ‘
0.6

0.6

05 0s

0.4 0.4

y I/ y P Lo
/ o
0.3 0.3
0.2 02
/ ~
0.1 o1
0 0
o 01 0.2 03 04 05 06 0.7 0 o1 02 03 04 05 06 0.7
X X
R,G,B,White

24



1.2.11 Surface Treatment

1.4.4
1.2.12 Black Matrix
BM
Cr
Cr
1.2.13 Polarizer
TAC

25

TFT



1.3 PDP

PDP ®

©)

Plasma Display Panel PDP

1 PDP

2 PDPTV

3 PDP
1.3.1

PDP
P5
1.3.2
1
X mm

1 1.02 mmX1.02 mm
2 1.02 0.34x3 mmx1.02 mm RGB
3 0.81 mmX0.88 mm

PDP

MTF
PDP

1) Xe
2) Xe 147nm 172nm Vacuum Ultra Violet; VUV

26



1.3.3

PDP

1.3.4

PDP

1 ACPDP
2 DCPDP

P1

P2-b

b DC
AC

cm

PDP
PDP
PDP
on-off
DC
AC
AC

27

ps

AC
PDP

AC

P2-c

P3

cm



P1 AC

(2) (b)

0
2><(-V/2)

) -V
-V O
-2V 2<V/2
2><(-V/2)
P2 AC PDP

28



o—
T [\ © @ . P3 AC PDP

@,(),(), (@ P2

¢ ACPDP
RGB
P5
3 AC PDP

P5 AC PDP

29



P6 ADS Address-,
Display-Separation

AC
1 2 4 8 16 32 64 128 2
2
149 1 4 16 128
SF1, SF3, SF5, SF8
F1 SF2 SF3 4 SF5 SF6 SF7 SF8
1: 2:‘ 4: 8: ‘ 16:| 128
Line 1
Line 480
—
1 = 16.7ms
( 60 Hz )
SF:
P6 ADS

30




1.4
141 V

1.4.2

CRT
15V 17
15
42V
17 4lecm CRT
38cm 15V
CRT CRT
LCD FPD
FPD 17 CRT 17 LCD
FPD
v 20V
FPD v
15 FPD
Aspect Ratio
H A%
H V

31

15

1.1.1 CRT

15V

CRT

4:3



4:3 640x480 VGA
800x600 SVGA
1024x768 XGA

1600x1200 UXGA

5:3 1280x768 WXGA
54 1280x1024 SXGA
16:9 1280x720 HDTV

1920x1080 HDTV

Himm Vimm

H2mm  V2mm
1.4.3

H x A\
304.1mm x 228.1mm

CRT

1.4.4 Surface Treatment
CRT

1.4.4.1 AG Anti-glare Coating/ Treatment

32



AR
AG
1.4.4.2
CRT
1.4.4.3
1.4.4.4
1.4.4.5
LCD

AG

AG

Anti-electrostatic Coating/ Treatment

CRT

CRT

Conductive Coating/ Treatment

CRT

Water-repellent Coating/ Treatment

Hard Coating

33

AG
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7

7O RO ) R
YR=20-L AR

REED-L A

L—r

+—>
70\ )L #is
I-A AR
1.4.4.6 Anti-reflection Coating/ Treatment
AR
AR
1 AR
MgF
AR

MgF
2
3 1 2
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2.1 Interlace
1 2 1
2 1
1
|-
H |
| | IE
| |
| g
TN
- || I
H M s
| | K
|| M o
H o
1 H 2
1
2.2 Video band Width
CRT
3dB
100MHz
100MHz
(R B )
Mg
0 dB
100MHz JE B

35



LCD

MHz

2.3

ADC Analog Digital Coverter

2
JIS-X6041-P3

800
1 JIS-X6041-P3
1
2
3001x JIS X 6041
20 40cd 2
CRT
2 Resolution
1 CRT CRT
2 FPD LCD
16001200 UXGA 1024x768 XGA
1024x768 XGA 1600x1200 UXGA

36

S

CRT

CRT



2.4

2.5

Luminance

cd/m?2

CRT PDP

Luminance Uniformity

%

37




2.6 Contrast Ratio

1 20
20
1 JIS-X6041-P8
3001x
15
2 JIS-X6041-P8
Ln
(Cr) Lw/La
Ln

CRT
Li

LCD

1 1 20

20 %20
500

500

Lu
L
1S013406-2

Cun=L#"Li)/(Lu+L1)

CR=Lw/L1

High State
Low State

JIS-X6041-P3

1S013406-2

[S013460-2

38



2.7 Scanning Frequency
Deflection Frequency,

CRT

] e
e H
T i
e %
B
| &
- 7
Al
< KTEEHM
7K T 3
CRT
1 31.5kHz 60Hz
2 24.8kHz 65kHz 50Hz
CRT
CRT
3 4801 720
480p 720p
1 CRT

640x480 VGA
1280x1024 SXGA
CRT

39

800x600 SVGA

90Hz

1024x768 XGA



2.8 Dithering

FRC Frame Rate Control

FRC
2.9 Power
30W +20%
30 100W +20% -30%
100W +20% -20%
xxW
xxW
16 06 25 12
2.10 White Balance
K
9300
CIE
A 2856K

40



4870K
6500K

CIE

41



2.11 Distortion

LCD PDP CRT
CRT
CRT
CRT
CRT
CRT

/ \ e

\

|

o
JIS C6101

2

42



iaz B

c1

—===1n

[ep}

AD-BC / AD+BC x100

AB-DC / AB+DC x100

4as/ AD+BC x100

4be/ AD+BC x100

4co/ AB+DC  x100

4ds/ AB+DC  x100
4a1/ AD+BC x100
4b1/ AD+BC x100
4ci/ AB+DC x100
4di/ AB+DC x100

43



2.12 Display Pixel Number
XXX X yyy
XXX < yyy
XXX X yyy
XXX X yyy
XXX yyy
X
2560%2048 QSXGA Quad-SXGA
2048%1536 QXGA Quad-XGA
1920x1200 WUXGA Wide-UXGA
1600x1200 UXGA Ultra-XGA
1280%x1024 SXGA Super-XGA
1280768 WXGA Wide-XGA
1024X768 XGA
800x600 SVGA Super-VGA)
640x480 VGA
2.13 Number of Colors LCD
Color Display Color
R G B R G B
1
26
2
XXXX yyy
XXXX yyy
512 16 1670 4096
3

44




2.14 Focus

CRT

2.16 Progressive

2.17 Moire

CRT

EMI

45

CRT

Non Interlace
1

PDP

PDP

CRT



3
3.1 DDC Display Data Channel

DDC1 DDC2B DDC2AB DDC2B+ DDC/CI DDC2Bi 5

DDC2B

VESA Video Electronics Standard
DDC1 2B 2AB 2B+ 2Bi 5

DDC1
DDC2B I2C
DDC2AB

DDC2B+ 12C

DDC/CI
DDC2Bi

DDC2B DDC/CI

3.2 USB Universal Serial Bus

USB Implementers Forum
USB DC
USB
USB2.0 480Mbps
12Mbps 1.5Mbps
USBI1.1
USB 1 5V 500mA
(Self-powered) 5V 100mA (Bus-powered)

3.3
3.3.1

46



xxQ

3.3.2 Input Signal

a RGB

1 R,G,B
2 R,G,B,H/V
3 R,G,BH)\V

DVI1.0

RGB xxVp-p TTL

RGB TTL

1 RGB

Sync On Green

2
DVI TMDS Transition Minimized
Differential Signaling ()
3.3.3 Signal Input Connector
15 D-Sub 15 D-Sub BNCx3 5BNC BNC 5 13W3 20

DFP 24 DVI-D 29 DVI-1

47



o 0 0 o C o Q0
o9 2 o o Q0

clolololo

|"' —=1 - ) A
100 | omammae)] O
Iﬂ*._l
- e ._o-'l

DFP
O ' O
aora
DVI-I
3.4 External Control
1
2
3
4
5
6
3.4.1 Auto Sizing

48

TV

ocoCcoo
cooQQ
DDGDOJ

I =D-Sub (Mini D-Sub)

CRT



3.4.2 Auto-Setup
Auto-Adjust

LCD

H-Posi. V-Posi.

A/D converter sampling position

A/D

3.4.3 On Screen Display: OSD

OSD On Screen Display

OSD OSD

49



3.4.4

LCD PDP
640%x480
640x480 1024%X768
640x480 1366%768

50



480

640

A

A\ 4

1 1.6
768
A 4
< 1024 >
A
A 4
P 1024 ~
I‘ »
< 1366 >
A
1 1.6
1 2.13 768
\ 4
P 1366 o
1 1
A
1 1

640
1366

480

A

51
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3.4.5 Position Control

3.4.6 Size Control

3.4.7 Luminance Control

Brightness Control

CRT
CRT 1 - 2 —- 3
i) E
i =
2 JK H
(&) = l/f\“/l/; (&)

52



3.4.8

3.4.9

BESEEA R —

=
-

M —»

RESEE

{55 L~

{55 L~
Phase Control
AhEFHES }( X
WERMAyY Oy
TN TnS l
20w%

Clock Control

53




I8 NN U

3.4.10 Contrast Control
Contrast Adj.
CRT
1 » 2 — 3
#
%
i
a>
i3
4
= IR =
B s p (@)
3.4.11 Degauss Function
CRT

DEGAUSS

54




3.4.12
3.4.13
CRT
3.4.14
R,G,B,
CRT
3.4.15
3.5

Zoom

Magnetic-Field Correction

N/S

Purity Correction

R,G.B,

Preset

Pivot

55

E/W



90°

7

O e
3.6 Tilt and Swivel Adjustment

1 +

30 60
10 10 10 10

2

30
20 3 10 1
! ]
[ |\
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3.7

3.8

I
0
Hight Adjustment
1
50mm
2
50mm 3

Color Management
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PCS Profile Connection

Space
2
sRGB
sRGB
3 sRGB
1999 10 IEC 61966-2-1 IEC
4 Adobe RGB
DTP
“Photoshop®” RGB
Adobe RGB JEITA
Exif2.21/DCF2.0 AdobeRGB DCF
Photoshop® Adobe® Adobe Systems Incorporated
3.9 Power Saving

Power Management
Power Save Management

Energy Efficiency

VESA DPMS

4.10

3.10 Plug & Play

Plug & Play PnP
DDC

58



lug & Play

3.11 Frame Rate Control
FRC

3.12 Protective Cover
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4.1 CE CE Marking
EC
1 CE 2 CE Marking
CE CE Mark
EEA European Economic Area 18
1996 1 1
C/B Competent Body
EC European Community EMC
1 1997
1 1
CE CE EC “European Community”
“Communaute
Europeenne”
4.2 CSA Canadian Standards Association
CSA
UL NRTL Certification Service
NRTL Nationally Recognized Testing Laboratory
CSA NRTL
4.3
CRT LCD
JEITA
JEITA PC 200X
Web htto://ww.ieita.or.in
3
a 3R
b
a
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b 3R
JEITA
PC
PC
4.4 RoHS Restriction on Hazardous Substances
PBB
PBDE

EU

2006 7
EU EU WEEE
Waste Electrical and Electronic Equipment
RoHS
6
EU
4.5 TCO3 The Swedish Confederation of Professional Employees
TCO'92
a TCO'91 MPR
b TCO'92 TCO'91 NUTEK4
803299/94 EN60950
¢ TCO'95 TCO'91 EN 60950
NUTEK 803299/94
1S09241-3
3 TCO Tjansteménnens Centralorganisation

4 NUTEK The National Board for Industrial and Technical Development in Sweden
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d TCO'99 TCO95 ISO14001 EMAS5

5W 3sec
e TCO'03 TCO'"99 /-
/-
4.6 Underwriters Laboratories Inc.
UL1950
UL
CSA C-UL Listing Service
4.7
X
DHHS
X 3

1 DHHS Department of Health & Human Services

Regulation CFR 21 Chapter 1. Subchapter J Radiological Health Radiation
Control for Health and Safety Act of 1968 1968

2 HWC Health and Welfare Canada
Radiation

Emitting Devices Regulations Radiation Emitting Devices Act

3 ROV Roéntgenverordnung

15kV
CRT
Rov 1 CRT 2 PTB

5 EMAS Eco Management and Audit Scheme --- EU
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CRT CRT

X 0.1mR/hr CRT
4  PTB : Physikalisch-Technische Bundesanstéalt ---
EN60950 X EU
EN60950 CE X
4.8
LCA
JEMAI Japan Environmental Management Association For
Industry
No.XXXX
RARIEEE
http:/fwww jemai.or.jp
http://www.jemai.or.jp/CACHE/ecoleaf news.cfm
LCA JEMAI
JEMAI
JEMALIS¢
4.9
2001 4 1
1
6 JEMAI:
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Y 23 1 W
Y 28X W

% X
b

PBB PBDE
4.10
(g ”"‘.".?’.er
16 06 25
12
2006 1 1 16 06 25 12

Y 23 1 W

Y 28X W

Y / X /
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4.11
JEITA

»

JEIDA Japan Electronic Industry Development Association

JEITA
1991 JEITA 4
MPR TCO
4 JEITA ITR-3003
4.12 =S
PL
IEC
4.13 Electromagnetic Interference
EMI
4.13.1 FCC Federal Communications Commission
1 FCCA FCC A
2 FCCB FCC B
FCC
A B
B A
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9% 8 B A
B FCC
FCC Grant
B IDNo

DOC Department of Communication

4.13.2 MPR? The National Council for Metrology and Testing

SWEDAC VDU Visual Display Unit
MPR
VDU
X
MPR 1990
MPR MPR 3 1995

4.13.3 VCCI Voluntary Control Council for Interference by information technology

equipment
VCCI
1 VCCI-A A
2 VCCI-B B
VCCI
A B
B

4.13.4 VDE Verband Deutscher Elektrotechniker

VDE
1 VDEA VDE A
2 VDEB VDE B
3 VDEC VDE C
VDE Verbamd Deutscher Elektrotechniker
VDE
A C B
B

Statens Mat och Provrad 1991
SWEDAC the Swedish Board for Technical Accreditation
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4.13.5
JEITA

JEIDA Japan Electronic Industry Development Association

JEITA
1993
MPR
ITR-3004

4.14

1 11 8

121

2 AC

4.15 Line Harmonics
AC AC

JIS (C61000-3-2

60Hz
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JEITA 3
TCO
3 JEITA
13 4 1
50Hz



AHRE :

50/60H=
EiM
AN
0 R e e
/_ ML (—H)
2000 12 19
2003 12
31 JIS JIS C61000-3-2
2003 2003 12 20 JEITA
2004 1
H16JEITA- 12
1
2004 7 JIS C61000-3-2 2 JIS C61000-3-2 2003
* IEC61000-3-2Ed2.1
JIS C61000-3-2 JIS C61000-3-2
IEC61000-3-2Ed2.1
*2004 11 JIS C61000-3-2 2
2
15JEITA 221 H16JEITA- 112
50 75 2003 12
D
JIS C
61000-3-2
xxW
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JEITA
H16JEITA- 112

69






VCCI VCCI EMI VCCI VCCI:

JEITA:
JEITA
JEITA:
EN/IEC
S
PC PC JEITA
JEMAI JEMALIL:

UL UL1950 UL UL:Underwriters Laboratories
Incorporation

FCC 47CFR, Chapter I, Subchapter B, Part 15 |EMI FCC FCC:

DHHS 21CFR, Chapter I, Subchapter J X DHHS DHHS:

EPA Energy Star Computers Program EPA EPA:

CSA CSA C22.2, No.950 CSA CSA:

DOC ICES-003, Issue 3 EMI DOC:

HWC Radiation Emitting, Devices, Regulations |X HWC:

Chapter 1370
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GSG EN60950, ZH1/618 TUV GSG:
TUV:
RoV RoV vom8.January.1987 X PTB RoV:
ZFS PTB:
CRT ZFS:
TUV ERGO MPR IT : MPR 1990:8 / 1990:10 TUV
IS0 9241-3, ISO 9241-7, ISO 9241-8
TUV 1509241 ISO 9241-3 TUV
TUV-GS EN60950 TUV
Blue Angel RAL UZ 78 RAL RAL:
EMI
SEMKO SS EN60950, SS EN55022 EMI SEMKO SEMKO:
MPR II MPR II : MPR 1990:8 /1990:10 SEMKO MPR:
“SWEDAC”
MPR MPR XXXXXXXXX SEMKO MPR:
“SWEDAC”
NUTEK NUTEK Spec. 803299/94/96 SEMKO NUTEK:
TCO '91 Screen Fact TCO TCO:
TCO '92 EN60950, NUTEK Spec. 803299/94 TCO
TCO '91 Guideline
TCO '95 EN60950, NUTEK Spec. 803299/94 TCO
TCO '91 Guideline, Visual Ergonomics
Eco-requirements
TCO '99 EN60950, NUTEK Spec. 803299/94 TCO
TCO '91 Guideline, Visual Ergonomics
Eco-requirements
TCO '03 TCO’03 Flat Panel Displays TCO

TCO’03 CRT Displays
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NEMKO NEK-EN60950, NEK-EN55022 EMI NEMKO NEMKO:
FIMKO EN60950, EMKO-TUE(74-SEC) EMI FIMKO FIMKO:
EN55022
DEMKO SB. Section No. 137, EMKO-TUE(74-SEC) EMI DEMKO DEMKO:
Nordic Eco-label Nordic Ecolabelling Personal Computers Nordic Ecolabelling
5 (Swan) Board
CE EMC 89/336/EEC, EMC&
73/123/EEC
EU EU Eco-label Commission Decision of 26 Feb.1999 European
(Flower) Commission
RoHS RoHS 2002/95/EC
ENEC EN60950 ENEC ENEC
EN/IS009002
ENEC
GS
ccce GB943-2001(IEC60950:1999) EMC AQSIQ AQSIQ
GB17625,1-2003(IEC61000-3-2:2000) CNCA
GB9254-1998(CISPR22:1997) CNCA
CPS IEC60950:1999 CPS
EK IEC60950 CISPR22 CISPR24 EMC
MIC CISPR22 EMC
BSMI CNS14336 EMC BSMI BSMI Bureau of Standards,
CNS13438 EMC Metrology and Inspection
under the Ministry of
Economy Affairs
AS/NZS60950 ACA ACA Australian
Communications Authority)
C-tick AS/NZS CISPR22:2002 EMI ACA ACA Australian

Communications Authority)
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