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OLED Performance oy
Toshiba Matsushita Display Technology Co., Ltd.
_Cost Suitable for
Power Consu ThipMobile a-SiTFTLDC
Suitable for
TV, and
Movies
Light Weigh
Fast Resp High
Resolution
Color Quality Lifetime

%htn ess Contrast

Further
improvements
expected

OLEDs potentially provide high performance display
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arrgs ERig| AP =] e}
Gray scale (gamma) 0~100% gray 1.5~2.8 SEE ey 2 H 5
Luminance Full white. 1 point E R TFT-LCD > 2B0nits
Luminance uniformity | Full white, 9 points Min. 7R OLED > Q0%
White uniformity Full white, 9 points % ov 20,05 0|5 [2|F white 34 TF €T ®Al
Crozstak 0/20/100% gray, 4 points 5% 0|3t
Color temperature White 5,000k ~10,000K HES =0 S5 WA
Color gamut Red. Green. Blue > 70% TFT-LCD 65% Li<l
Image =ticking Check baox (5+5) User @ 2[AFS HEE SN E=E=&F
ACR (average CR) White, black > 2001 QLED > 5001
H[EY W,R,G.B @40% O User &2 Abg TFT-LCD Z250m'W @ 250nits

S

, St A EC|AER| 0| &5 K], 8 (5), 11 (2007)
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Display Metrology

Make sure the metrics apply to all types
- Standardize!
IEC, ISO, VESA, JEITA, KS, etc.

Measure useful parameters: display <-> vision

Make it reproducible (for millions of years, if necessary)

¢ Metrics for emissive displays
— Luminance, uniformity
— Dynamic response (Switching, warm-up, flicker)
— Contrast ratio (plain field / window)
— Specular reflections /
— White chromaticity, colour reproduction / gamut
— Resolution (analog / digital)
— Power consumption

¢ Additional for transmissive displays
— Viewing direction / angle range
— Gray scale inversion
— Cross-talk

A=Y 5%
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+ (VESAFlat Panel Display Metrology Standard)

Organic Semiconductor Lab
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Radiometry and Photo

Radiometry Photometry
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Watt

W/nm

1/60 of the luminous intensity p

radiating at the temperatufe

Photopic vision eye sensitivity

N\
@, =683 Im/Wx [, V(2)d2
Luminous flux

|, =d®, /dw =

d.uminous intensity .
square centimeter of a blacksodyCandela = Im/sr — Sl unit)

of 2,046 degrees Kelvin Luminous efficiency: power into
actuation of vision (Im/W)

e

W/nm
Wavelength (nm)

6831m/Wx [1,V(1)dA

Organic Semiconductor Lab
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CIE 1931 Color Matc
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3
0.001
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| Organic Semiconductor Lab

Light (arb. unit)

CIE 1931 Color Matching Functions (2 deg. Observg
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151
1.0F
05F
0.0k
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Wavelength (nm)
12
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Yellowish
Green

* A black body radiator (Planckian
Source) glows with a color that is solely
dependent on its temperature (in K).

« Standard source
D5 (daylight, 6500 K)

E = Equal Energy point: (0.333, 0.333)
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780 -
X =K[ S(i)xda K=683Im/w
380
Y =K [s(2)ydA
=K[_S(A)y
_ 780S 7d
Z=K L S()yd2

X Y
X=—m y=———
X+Y+2Z X+Y+Z

X+y+z=1

(x,y) = (0.312, 0.329)

Changhee Lee, SNU, Koreg




Measurement sys So03 2]

> 500 pixels e.g. & 4cm diaphragm

e.g 50cm

»
>

Device under test Light measuring device

| U

] Organic Semiconductor Lab 14 Changhee Lee, SNU, Korea

Standardized meas kgt

Light source

Specular reflection

Specular  pisplay surface

Glare
Luminance meter

Diffuse

Standard illuminants

CIE — A (2856 K)

CIE - B (abandoned)
* Light source determines measurement result ~ CIE — C (6750 K)

CIE — D65 (6500 K)

15 Changhee Lee, SNU, Kored
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Standardized mesa

Source: Edward F. Kelley, NIST
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Apparently,
anyone is free

to choose the
method that suits
the display best.

This makes it very
difficult to make a
fair comparison.

Organic Semiconductor Lab 16
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Standard environ
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< Not really defined.. = Nist: Measuring device
* The real environment is full of reflections!!

e Usually measured in the DARK!: Reproducible, but there is no good relation to

real use!

example:

brightness =500 Cd/m2

Contrast ratio =500:1 (brightness dark state = 1 Cd/m2)

Environment =500 Cd/m2 (diffuse)

Front screen reflection = 3% (15 Cd/m2)

Resulting contrast =500/ (15+1) =31:1
Window
Office lighting
Wall

floor
Photo: courtesy M. Becker, Displ_av Metrologx & systems

j | Organic Semiconductor Lab 17
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Luminance
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U Pattern Q Calculation
1 Measure Positions
4 Others
¢ O O » Long Range Non-uniformity
: (Lmax - Lmin)/Lmax (%)
FARY J4RY Jan\
NP OO
Vi2 » Contrast Ratio(Dark room)
() () O > L white / L_black
I V/10 - -
—>
- H/2
H/10
XIS 0|81 UL (MHSDI)
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Color

A Pattern

1 Measure Positions

A& 0| & dHAL (MASDI)

¢ O O
D VAR VAR
N> N> N
V/I2

D Fa R\ Fan
b b ~ I V/10
—>
-«

H/2
H/10
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{ Calculation

: Average of 9 points

O Others
» Correlated Color Temperature(CCT)
1 T =437*n"3 + 3601*n"2 + 6831*n + 5517
(n=(xw-0.332)/(0.1858-yw))

CIE 1931

» Gamut Area
: Area ratio to NTSC
-in CIE1931 (X, V)
-in CIE1976 (U, V")
» Color Non-uniformity ’ -

- longest distance in CIE1976 ;
CIE 1976

Organic Semiconductor Lab

19 Changhee Lee, SNU, Koreg




RGB Color Coordina
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- Standard RGB color spag
Color Rendered | Encoding Gamut Whlte Primaries —— Spectum Locus. sRGB
space point —A—ROMM RGB —8— Adoba RGB
8-bit , . e—Apieres o Dsp
ISO RGB X . Limited Floating Floating (1ISO 17321) + pes
nonlinear
Extended 10~16 bit - . .
1SO RGB X nonlinear Unlimited Floating Floating
SRGB 8-bit R(0.64, 0.33) G(0.30, 0.60)
(IEC 61966-2-1) o nonlinear CRT D6> B(0.15, 0.06)
8-bit R(0.7347, 0.2653)
gg'\B"M o nonlinear | wide D50 G(0.1596, 0.08404)
(12-16 bit) B(0.0366, 0.0001)
8-bit
Adobe ' Extended R(0.64, 0.34) G(0.21, 0.71) .
RGB 98 o nonlinear CRT D65 B(0.15, 0.06) Video RGB space
= Spectrum Locus —#—NTSC
—%—EBU —&—ITU-R 708
Bbit R(0.625, 0.34) G(0.28, 1, o+ oss
Apple RGB o n’or:”near CRT D65 0.595)
B(0.155, 0.070) kel
. R(0.67, 0.33) G(0.21, 0.71) os
NTSC RGB (0] Nonlinear CRT C B(0.14, 0.08) 5
0.4
EBU RGB - R(0.64, 0.33) G(0.29, 0.60)
(CCIR 601) o Nonlinear CRT D65 B(0.15, 0.06) o
ITU-R . R(0.64, 0.33) G(0.30, 0.60) 0! s il
BT.709 O Nonlinear CRT D65 B(0.15, 0.06) o 2 e w as
* ROMM(Reference Output Medium Metric/Kodak)
Organic Semiconductor Lab Changhee Lee, SNU, Koreg
Power Consumptic SoeE o
2007. 261'7
U Measure Q Pattern
S@E Mo =H
a Calculatlon Full White
: Power(30) = 88*dg * 0.3
4 Issue on screen power consumption
& : 150 cd/m2
= Pattern : Full white * 0.3, 30 % Area, 30% gray, Pixel = X, others?
=35 o Full White 30% Area 30% 3 =
Power Ratio 100% 29% 32%

e Imdge : 100%  50-40%

Black Image : 0%

Picture Image |

Lptters on n ck
I—I_p’.\i\n‘ng Image reen:

effers on Whife Screen : '-'

[ [

Organlc Semlconductor Lab

Changhee Lee, SNU, Koreg




. - AAETE
Power consumption: RG S

R G B W s
— — . RGB saturated colorS #3#st= 49
CIE x 0.641 0.323 0.119  0.361 H| = 3k powerS 4 2 31X|2F White 7}
CIEy 0.357 0.554 0.153  0.380 S0|7tE 2lubx{o| 51HS FA|St A
ced/A 2.63 6.60 1.14 12.48 RGBWZ}| 2k 1 =0 Madig Ao at
09
400 A o
0.7
300 A 5

> 05
w

o 0.4

W = 03
(=]

o0z

0.1
0.0

0.0 0.1 02 03 04 05 06 0.7 08 09
Jn 1931 CIE x
0 T T T T T T T T T T

T
1 2 3 4 5 6 7 8 9 10 11 12 13
Image Number
D. Arnold, T.K. Hatwar, P.J. Kane, M.V. Hettel, M.E. Miller, M.J. Murdoch, J.P. Spindler, S.A. Van Slyke, K. Mameno, R.
Nishikawa, T. Omura, S. Matsumoto, IMID’04 Digest 25-2 (2004)

Power Consumption in mW

L ]
Organic Semiconductor Lab Changhee Lee, SNU, Korea
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Cell Phone Power Consu N

2" IMT-2000 Cell phone, R:G:B = 3:6:1, 50% polarizer efficiency, 30 % of
pixels lit A AMLCDs
=g}
200 ¢ =& AMOLEDs
= B DEX AMOLEDs
;EF B Q12 AMOLEDs
100
K
=)
<
50
0 20 40 60 80 100
& & (cd/m?)

L ]
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Average Picture Level (APL)
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PDP-TV Set Inverse Gamma Function
Antenna 100
Inverse ABL Plasma a0 /
Gamma Circuit Display 80 // -
Tv 1 ® Gamma=22 /[
Signal > /_ PD P ‘5: E &0 /
APL APL 8350
Type 1: Type 2: ‘! gan /
l’\re— ]‘\ust— ; /
Gamma Gamma 3 30 /
20
10 /
o T

0 10 20 30 40 50 &0 7O B8O 90 100
Input Percentage of White Lavel

Output =100 x ( Input /100 ) 22: Gamma=2.2

Average Picture Level (APL )

APL Type 1 ( Pre-Gamma ) Definition:

APL is the time average of the video signal input voltage to the TV set, which is usually
expressed as a percentage of the full white signal level voltage.

APL Type 2 ( Post-Gamma ) Definition:

APL is the time average of the average luminance of all pixels in the TV set, which is

usually

expressed as a percentage of the peak white luminance level.

Ref. Dr. Larry F. Weber, 2005. 5. 8 IEC Meeting
— -

Organic Semiconductor Lab
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Average Picture Level (APL)
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Summary of Measured APL

[—>9

ebes Pre- Gamire AFL
et Frst- Gamma APL
e Fost- ABL CrcLit APL

L e L o e e S A e}

&0
Tha Voung st the Rastisns Sasp Opers The Yowwg ard The Pustiess Boms Opera 0
- .
— 40
w i =
- - = 30
™ 1 a
- " | 4w < 2
g i
§w { }ualf i
- | i
" ™ 13 5
-
¥ " - |
R
Post-Samma AL %)
Program Title
Figure 4. Messared APL dats for US Soap Opera
P A
——
Mas P fammms L 1 Basebal
M ok rien M. 2 Charlie's Angels 2000
Bane bt Gerree Bos bl G 3 Deadwood (Drama Weastem)
4 Educating Miss Bunny
5 5 Finding Memo
e 6 Jayleno
7 Life Stories: Families in Crisis ( Docu Drama )
- 8  Noon News
- APL:16.T4% 9 Real Time with Bill Mahar
L] 10 Rug Rats
e brt b 11 in Love
12 Sports Highlights on Sports Network
13 The Dreamers { Drama )
14 The Prica is Right
15 The Winslow Bay ( Historical Drama )
o 16 The Young and the Restiess Entire Program
# w @ ®m e wmmm w1 17 The Young and the Restless Ads Only
Post-Gamnma AR | %) 18 The Young and the Restless Opera Only

Figmre 9, Measured Post-Cumma APL data for hasehall gaime

Dr. Larry F. Weber, 2005. 5. 8 IEC Meeting
— -

7 9 1 13 15 17
Program Number
Type Pre- Post- [Past- |Minutes Frames
Gamma Gamma [ABL
APL APL [APL
Sports 34.30 16.74]  15.01) 24.2 18621
Movie 28.51 1z.02|  10.81 97.8 5572t
Maovie 14.49 5.78 5.13] 535 33184
Adult 26.00 1234 10,97 30.0 10400
Animation Movie 27.00 9.44| 9.09| 1003 56554
Talk Show 19.03 6.51 6.05) 1.5 8500
Movie 3282 16.85|  14.28] 45.0 10700
News 3140 14.54]  12.60) 290 1852¢
Comedy Talk Show 18.56 712 6.77) 60.0 29368
Budget Animation 5017 29.08| 21.99 24.0 1580¢
Movie 2083 6.08) 6.08 1230 6697
Sports 28.56 11.48|  10.68) 8.9 19040
Movie 21.79 7.64 7.09) 115.0 4485¢
Game Show 3280 14.62|  13.62) 25.0 15868
Movie 2324 10.00) 9.80) 106.0 2654:
Soap Opera 22.80 9.07| 7.34f 30.0 19098
Soap Opera 35.93 18.97|  14.62) 9.4 8574
Soap Opera 18.37 4.99| 4.34) 20.6 1352¢

Figure 13. Summary of APL data measured in this study

Organic Semiconductor Lab

Changhee Lee, SNU, Korea




Measuring Method of Power C¢

JEITA Measuring Method Proposal
Method of measuring annual energy consumption of LCD-TVs
and PDP-TVs

i

Po =0.167 x Pw + 0.167 x Pb + 0.333 x Pc + 0.333 x Pt
where:

A=Y 5%

2007. 2%}7
Test Pattern Label Pre. Post- Constant Dynamic
Gamma Gamma Backlight Backlight
APL APL LCD Power LCD Power
Calculation  Calculation
JEITA Test Patterns
100% Intensity Full White Pattern w 100.00  100.00 100 100
All Black b 000 0.00 100 0
50% Color Bar c 50.00 34.40 100 100
100% Intensity Vertical Bar Pattern t 50.00 50.00 100 100
Po= 100 83,3
Alternate Test Patterns.
40% Luminance Full White Pattern w40 65.94 40.00 100 40
All Black b 0.00 0.00 100 o
40% Calor Bar c40 3070 20.00 100 40
40% Luminanca Vertical Bar Pattom 40 3297 20.00 100 40
Po= 100 233

Po is the output power value that is used for the final power
calculations,

Pw is the measured power of the 100% white pattern,

Pb is the measured power of the full black pattern,

Pc is the measured power of the color bar pattern,

Pt is the measured power of the white and black bar pattern.

Dr. Weber’s Proposal of New Test Method

Po=W1x P1+W2x P2+ W3x P3+W4x P4+
Where:

+Wn x Pn (3)

Po is the output power value that is used for the final power calculations,
P1, P2, P3,..., Pn are the powers that are measured with the various test

Other Measuring Method Proposal images,
Imaginary Master Histogram of Tarm w Test ]rﬂage
IE i Post-Gamma APL
3 100 1 0.000 228
- W 2 0172 7
| Em *\ 3 0175 12
i _;U . s i P 4 0154 16
W il 5 0118 2
c40 1o g = f \\ 6 0.148 28
Ref. Measuring Annual Energy Consumption of : Wl ; g'm i
LCD-TVs and PDP-TVs 2wl
E o e | |
By & . T |
Dr. Larry F. Weber o 10 ] EY a s & T & 9 100
2005. 5. 8 IEC Meeting Post-GammaAPL ( %)
]
Organic Semiconductor Lab Changhee Lee, SNU, Koreg
Image Sticking AR B2
2007. 287
long time

initial

e

operation

Simulation showing effects of

| [ differential aging assuming

white, fixed format squares
were run continuously. [+

Aloyvo=, I.m planar.com

+ At 10% intensity decrease, the fixed format characters can be observed.
+ At 30% and 50%, the video image is significantly degraded.

Slide courtesy of Eric Forsythe, ARL

© 2001 Planar Systems Inc. All Rights Res

ey
rved

Organic Semiconductor Lab
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Differential Aging ks bk

® Image Burning
Improvement of OLED Lifetime
Development of Avoiding Driving Tech.
® White Balance Shift : Yellowish Problem
= Required the Same Lifetime of RGB

f| Organic Semiconductor Lab Changhee Lee, SNU, Korea

. . AA B E
Viewing Angle A

Normalized White Luminance White Color Shift with
with Viewing Angle Viewing Angle

0.04

0.03 -

0.02

AU'V' Color Shift

0.01 -

. . . . . . . . o ; . ) ) ) )
0 0 20 0 40 0D @ 0 8 9D 0 10 20 30 40 50 60 70 80 90

Viewing Angle (Degrees) Viewing Angle (Degrees)
Viewing angle based on luminance Viewing angle based on color shift
to be defined at X% luminance drop. be defined at 0.01 or 0.02 AUV’ shift.

At&Z: John Penczek (DuPont Displays)

f| Organic Semiconductor Lab Changhee Lee, SNU, Korea




Moving Edge Blur

« Material response of OLEDs is very fast compared to LCDs

moving image quality

e Possible artifacts in OLEDs arising from driving schemes
— Edge blur by spatio-temporal retinal averaging
— Dynamic false contours (grey scale by subfield modulation)
— Flashes during saccades (passive matrix OLED)
— Spatial high-pass filtering (ringing signal)

How can we objectively measure and

technologies?
AtZ: John Penczek (DuPont Displays)

]
Organic Semiconductor Lab

A=Y 5%
2007. 287

¢ Lesson from the LCD world: material response time is not a sufficient metric for

characterise these artifacts to fairly compare image quality with other

Changhee Lee, SNU, Korea

Daylight Contrast
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Daylight Illumination Levels
. . IIuminirAlL:e (lux)
(¥ » =P s
0 2 5 10 20 50 100 500 1000 5000 10000 100 000

Homes, Evening
___Outdoors, Evening Outdoors, Daylight
25
20- Black body radiation at 6000 K
Spectral AMO
Intersity 157

2 -1
Wanr? (pm) 101

05

0] f T T T T T ; T T
0 02 04 06 08 10 12 14 16 18 20

- Wevelendi L)

f| Organic Semiconductor Lab
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Daylight Contrast

A=Y 5%

Day of the year

Source: The IESNA Lighting handbook, 9th edition, chapter 8

readability measurements,
or scale reflection measurements.
Data from J. Bergquist (Nokia), IDW 2003

2007. 287
llluminance by Region/Season
65 deg North 0 deg
140,000 160,000
= Partly cloudy
120000 | e g do000 T —
;g 100000 | g 120000 - T
= ~ 100,000 [
g 80000 | §
% % 80,000
c 60000 r c
= £ 60,000
3 4000 | = 40000 |
20000 y N\ 20000 F
0 : : : : : : 0
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350

Day of the year

High display illuminance levels are required for daylight

Organic Semiconductor Lab

Changhee Lee, SNU, Koreg

Daylight Contrast

Proposed lllumination Geometry

Diffuse
lllumination

Directed illumnation
with a subtense of
0.5°

A= 5%
2007. 2817

Diffuse measurement
0, = #xamprg of sunlight readability testing configurations where
two separate measurements are made at reduced
illumination, numerically scaled to daylight levels, and
combined.

Isolated source measurement

E _Kelley, M.

Organic Semiconductor Lab

Lindfors & J. Penczek, ADEAC 2005

Changhee Lee, SNU, Koreg




ISO 13406-2 (TC159/SG4 Preass

U Definition of Pixel Faults

Fault type Description

Type 1 fault Pixel in stuck high state

(when system command = minimum luminance)
(L>075 Ly + 0,25 Ly)

Type 2 fault Pixel in stuck low state

(when system command = maximum luminance)
(L= 0,75 Lu+ 0,25 Ly)

Type 3 fault Pixel or subpixel is abnormal, but not type 1 or 2.

For example, a stuck subpixel or intermittent fault.

Fault cluster Two or more pixels or subpixels with faults within a 5x5 block of
pixels.

L is the measured luminance of the pixel.
Ly is the average pixel response to a maximum luminance command (e.0. white).
Ly, is the average pixel response to a minimum luminance command (e.g. black).

Organic Semiconductor Lab A4/10 Changhee Lee, SNU, Korea

Pixel Faults AT
ISO 13406-2
U Types of Pixel Faults

1.Pixel .,Sub—Pier I I I
2.150 13406 Type 1 . [, Tyoe 2 I

3.1SO 13406 Type 3 . I I I I

4.1SO 13406 Cluster
5 Pixels X 5 Pixels

H1 H2 H3 H4 H5

Organic Semiconductor Lab A5/10 Changhee Lee, SNU, Korea
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Pixel Faults DA gk

ISO 13406-2

U Definition of Fault Classes, ClasSpixe

Maximum number of faults per type per million pixels

Class Type 1 Type 2 Type 3 Cluster  with | Cluster of type
more than one | 3 faults
type 1 or type
2 faults

I 0 0 0 0 0

I 2 2 5 0 2

Il 5 15 50 0 5

v 50 150 500 5 50

A6/10 Changhee Lee, SNU, Kored

Organic Semiconductor Lab

VESA FPDM2, Jun 1, 2001

303-6A Defective Pixel Characterization and Measurement

Thresholds of Observability
) . Required Luminance Lightness Perceived Partial Pixel Areast
flrehadenionon Thresholds, Lyr, Lar by Eye, LYL*, Siry Sia
25 % Luminance (L) 25 %: Lgr=0.251, 57.1 % 25 %: Si; = 0255,
75 % Luminance (1) 75 % Lyt =0.75Ly 804 % 75 Y%: S = 07585,
25 % Lightness (L*) 4415 %: Ly =0.04415L, 25 % 4.415 %: S, = 0.044158,
75 % Lightness (L*) 48.28 %! Ly = 0.4828L,, 75 % 48.28 Yo Sy = 0.48288,
T .5, 1s the total area of the light-producing part of the pixel, e.g., the total subpixel area.
LUMINANCE CAPABILIT RESPONDING AREA

a Ly 3 -+-100%

T Stuck On @ Pl Acceptable

z “s 75% or 48.28%

L Ly o Sur , 137 -7 Temporal

k-1 if Partial @ Pixels

2 Dim Pixel @ i (part of pixel is (variations in tima not

g 2 stuck on or off) video content related)

2 Ly 3 sy 25% or 4.415%

g Stuck Off @ Stuck On or Off

- — 0 0%

VESA FPDM2, Junl 2001 is a copy right of Video Electronics Standards

: : Association
Organic Semiconductor Lab

A7/10 Changhee Lee, SNU, Kored




VESA FPDM2, Jun 1, 2001

303-6A Defective Pixel Characterization and Measurement

ng S5>5,, §,<5<8,; §<8,
A

NORMAL Acceptable i Stuck Off

@ %
D)
Normal Pixel

a = area allocated to pixel

Sp=s;+sg+tsp

Fig. 1. Example of a hypothetical TFT LCD subpixel configuration.

VESA FPDM2, Junl 2001 is a copy right of Video Electronics Standards

4 Organic Semiconductor Lab A8/10 Changhee Lee, SNU, Kored

A4EYS
Mura Defects DA gk

VESA FPDM2, Jun 1, 2001
303-8 Mura Defects

Fig. I. Example of S-line, G-line, black and white spot,  Fig. 2. Example of block defect, bright region and
bright border bloom, rubbing lines and fillport defect.  dark region defects

VESA FPDM2, Junl 2001 is a copy right of Video Electronics Standards

Organic Semiconductor Lab A8/10 Changhee Lee, SNU, Koreg
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IEC TC110: Flat Panel D AA B2 57
2007. 287
IEC TC110 Program member: 12J4=

Mura Defects

Table 1. Defect detection phases and defect classes
Phase | Class | Class description E les of physical LCD defect types
1 1 column line signal line
2 2 row ling gate line
3 3 random thin line pattern straw pattern. irregular thin dark streaks
4 4-1 white interior spot bright pixel, bright pixel cluster. bright spot
4 4-2 | white corer bloom bright corner
4 4-3 white border bloom bright panel edge
5 5-1 black interior spot dark pixel, dark pixel cluster, dark spot
5 5-2 black corner bloom dark corner
5 5-3 black border bloom dark panel edge
6 6 thin horizontal ling thin rubbing line
7 7 thin vertical line thin rubbing line
8 8 thin positive slope diagonal line thin rubbing line
9 9 thin negative slope diagonal ling | thin rubbing line
10 10-1 | bright region elliptical region. wide rubbing line. bright streak. bright arc
10 10-2 | bright region collection bright ring, bright streaks, bright arcs
11 11-1 | dark region elliptical region. wide rubbing line, dark streak. dark arc
11 11-2 | dark region collection Newton ring. vertical periodic lines. dark streaks. dark arcs
12 12 wide horizontal line panel driver block. lithography misalignment
13 13 wide vertical line panel driver block, lithography misalignment
14 14-1 | bright region non-uniformity brightness non-uniformity of panel or backlight
14 14-2 | bright border non-uniformity fill port
15 15-1 | dark region non-uniformity darkness non-uniformity of panel or backlight
15 15-2 | dark border non-uniformity fill port

A=Y 5%
2007. 287

VESA FPDM2, Junl 2001 is a copy right of Video Electronics Standards

Flat Panel

Display devices Observer : 1143

9| & : Mr.Shigeo Micoshiba(R)
2FAL: Mr. Hideo Iwama(R)

AL 17 (=F ek 20H)

IEC TC47/SC47C

WG1

Optoelectronic Semiconductor

WG2

Liquid crystal & solid s
Devices for applications other Display devices

Than fibre optic
communications

2| H: Dr. Tetsuhiko Ikegami(H)

(Sharp Co.,)

O & Mr. Katsumi Ishiguro(H)

WG4

tate Plasma Display Panels

O| & Mr. Tsutae Shinoda(H)
(Fujitsu Lab.Ltd)

2002. 2. 22:
2002.10.28~11.1

Z|Z 2| OLED =l 7#21 et Xlet (

5t= SC47C>TCxx22 &2 &

2! =) - OLED Terminology & Letter Symbols

WG5

OLED
o|Folgs s (M2, 2t=)
PT62341-1-1 (01 & = 8t Al, A& SDI)
PT62341-1-2 (K. Shibata, Sanyo, Japan)|
PT62341-4 (Y. Gao, Visionox, China)
PT62341-5 (A2 < (&3 2HIA)

I A. Ikeda (Espec Co.)

PT62341-6-2: J. Penzcek (NIST)

=& IEC S350l A = =2| OLED Project & (IEC PT62341: OLED Terminology & Letter Symbols),

OLED WG &I & Xl

0| & 35| W=~ OLED Area Manager2 &<

2003. 6. IEC SMB £9!I: [EC TC47/SC47C > TC110
2003.12.1~2: IEC TC110 Meeting, Fukuoka ;
2006. 2. 8: WGS5 (OLED) &1 &

Organic Semiconductor Lab

Changhee Lee, SNU, Koreg




Progress of the IEC/T %%5;

Project 2002 2003 2004 2005 2006 2007 2008 2009 2010
IEC 62341-1-2 u7C/272INP 110/20/GD  110/68JCD dDIS
Terminology and letter symbols {2002. 2. 22 20Q4. 4.33 2p05. §.1@0p5. 10
(K. Shibata) ©
IEC 62341-1-1 3 L
. o 47CI291/NP 110/38/CD 110/68/£D | CDIB
Generic Specifications 2002. 12. 20 2004. 12. 32005. 12. 2 2006.|10
(3. N. Lee) »o
1EC 62341-6-1
Meas. Methods of Optical and | 474C/29¢/NP JL0/58/CD CD|S
Optoelectrical Parameters 2003. 1%. 20 4005. 520 20 %6 10
(L. Wang)
IEC 62341-5
. . 110/57/NP 15t CIl CcD FDI
Environmental and mechanical 20b5.1. 200611 oo7h1  booshi
endurance test methods o »e
(K. Y. Kim) -
PWI IEC 62341-6-2
. P 18 CD FDIS
Meas. Methods of Visual 2006.1.20 2007. 10| 201p.6
Quality >o
(J. Penczek)

L ]
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