7, WAAH| 1TE 7|5

£
£7
=

HEZ/ (FEH0ZH

LA E

1931 vl A A Algulsro] Az o) g el
B W2 Skl Zap o g opdE
oA oAg o EF3A (SD: Standard
Definition) &l 1314 (HD: High Definition) %
Fo= wAsgrt. ol wet FF 5} g Tot A
OIP—TVAPJX} INE TZYA 5 oME s

FEMo HY T8 & A% V1@l DERE
*%%6}"" Ork HDERO T #YH & AM-sHA
PO A AFAH o7 SDERAM 3ha5A o
TUEE 802 ARgSold CRT(Cathode Ray
Tube) THEIE wAlslor sh= Al717} =efgict o
H @AY taFeo] B dnk AMERRY] B9
CRTellA LCD(Liquid Crystal Display), PDP (Plasma
Display Panel) 2 A $ko] o]Fo]Z Alglo]
OLED Organic Light Emitting Diode) & A48} ¢}

35’-1/] 151 (Grade 1%")

= LCDB]E].S?.

T FAlo]c}, o]ofue} -8 RUE L 7]&E CRTE
il LCDE AREShe FAlolu LCDY) 473
CRTo| 12)%] 5k Adiso] E4)7} 5o} o) 2 3)
o} 3R= A7} BT B0l M Gradelst
w9 2 UE S EBU(European Broadcasting
Union) oA AlA3HE 7] 2 -8 LCDEYHe
AgH 7] AEstkaL 7]g F7H 0 2 F7hE o

=
A= 75 55 sk Al sk

Il 252 DL|E 2| EBU HA]I7|=

o
o

HHER Grade 1 FUE|E GAH 29 T3
A%y A9 FARNE AT AXNEA, B
E4 E49 Ao] 9 A7}E ApgEte] AlojE &
=2 FE71s (lock)o] glofok s, ofmjA] F2

AZA oz H7Ne) sl JEAEE das v

m\o o 1o

ad)
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40 SY Y& 0=l

1. =2 (Luminance range)

100% White (C] 118 940814, 10bit) $J2JA] 70~
100 cd/m* ITU-R BT.500—11°14 domestic
viewing conditions& #AFF7 118l 200 ed/m® &)
HHA ol 84 7Fs ol b, 24 7Fssjol gk
5 Super—white (109%White, 941~1019)§1 4]
48] FH oo 3h, 0] AT E 100% White
AT THE7] 9%t 71524 AT glojof 5t
I, AF JE A s et < b 22

selo A 718-9} 13.13% whites x| 4] 74 31t}
2. B e(Black level)
A E B ()Ag 6484, 10bit) 2 ¢
l %QE‘ 3 =& A3k 3] 005
= 275 afok s,

3. oM |(Contrast ratio)

Full screen contrast ratios= <1% >3 20| 3t
A7} Blacke] 2 <ol 100% Whites 4] (1%)

Coordinates
{ral, to screen
centre}

Measuring Point w h

1 {screen centre) [4] ¢}
2and3 0 0.4 H

9and 12 +0.4W 0
3,4,6and7 +0.35H | #0.2H
8,10, 11and 13 | +0.4W | 204H

Each patch is a square of dimension
H/7.5 (13.35% H)

<8 1> Test pattern 3, 3—112]

Coordinates
{rel. to scroen
contre}
Measuring Point w h
1 {screen centre) 1] 0
2and5 0 +0.4 H
Y and 12 +0.4 ¥/ 0

Each patch is a square of dimension
#7.5 (13.35% H)

<28 2> Test paitern 1

72 YEIEEX| 15 3%



HDERE X S8 DA LODE|CIR RLIE](Grade 18 341

= 9% 5 SIS o P 7F 2000:1 (70 ed/m?,
100% white : 1400:1)0]’40] ¥ojof g},

Simultaneous contrast ratios <1 2>} 7o)
sk A7} 50%Gray2l Eolal BFatel 100%
Whited§ %], %,3}2} -0 Black# 45 =& & %74
FE w) k] 7k 200:10)4F0] Hefok gk

4. ZHEA(Gamma characteristics)

HEAE CRTE FYalof b gk 2.357F
AHEEE, 50% 0 ol S 89 £0.025 ofth
oAl ZEAE 10% ~90%) EH Sl A &
FLA7E £0.10 ofufolw], ) A g el G
ook ghek meat 10bit o 29 8772 4o] & o]
o} 3t} Red, Green, BlueA]E-2) 2= o4 6.
Grey scaleA® &52] Q731 Hatajo} sich.

HH BBC R&D Report RD1991/6 ‘Methods of

measuring and calculating display transfer
characteristics (gamma)” 9J|A] gradel CRT R E]
ke 2.3~24 Aol 95 HAIskaL Qi o]

S0l FAL 5 WAE 5 ol
5. Grey scale X e (reproduction)
1 odim®~100 cd/m? ] 3= Hglollr] &g

05 Ausvso], 1 od/m? o3t A= Greysl o] 1.0
A ekE v Black @ (K128 64, 10bit) 58

Super—white”7F4] Grey scale E&7J0] 5-x|=of st}

6. A4} AXH B (Color gamut and color
reproduction)

Alehjie] Mo Qlzke =0 & 3H8 uf Reference
CRT$} s dsfof gt

Ao ol Eofe] upeh thEn] ofgf Hef
71=skgieH3] [4] (5]

<13 32 CIE 1931, 2" [x,v] chromaticity
diagram©l] 2 A1 %52 LejolHe HEE A
s 210 % SMPTE RP 145+ ITR-R BT.601,
REC.709% ITU-R BT.709¢} F3}t.

EBU test Ae12] A& 38 Y7} 4Ausv+ 0]

= NTSC 1953 {obsolete!)
+ EBU Tech. 3213
» SMPTE RP 148
* 65T

2 03 02 03 04 05 04 oF x

18 3> CIE 1931, 2°[x,y] chromaticity diagram (6]

CE 1> 2249 7Y Red, Green Blue, Reference white2 Z2j0|H2] X H gt

ITU-R BT.6801 0.630

I Reference White(Ds)

0595 | 015 | 0070 | 03127

0.3290

MU-R BT.709 0.640 0.330 | 0300

0.600 0150 | 0060 | 03127

0.3200

EBU Tech.3213 0.64 0.33 0.29

0.60 0.15 006 | 0313 0.329
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M2 ST US| 0=l

o, 27019] A7IE HAE A o] AL &ews}
2.6 Aurv+o]t},

7. M2 (Color temperature)

2

719 AZ.(100%white) & FHE o] 4
reference white 6500KE 4 &3] E@sfof

)
6500KelA] 3200K7H4) 23 7Fssllof shch,
&
'C;Y:}-

}“1
T3 HEHYE 26 Auv+ (0002 AU, AV 9]
38 olujofof sttt

33
8. Aloj2} o =N
(Viewing-angle dependency)

BUY AW $RAEE 71F0 8 $HHE 57
20" oJufellx XHE%L 9] sf=o] Ao F o B
) Hox= FEH, 20% grey scalellA] &8 9lE
6.8 Aurvx o|Ujofof &1 20% grey scale, white, &
EBU HIAE ZHfollx] 60 Ausvx oujofol g},

4] (Contrast ratio)= $~8+30°, £8+15°
ool A= 20%0 1 HUIZE FAsiA = dEH,
TR 145°, 130 olWellX= 50% o Fa
3| X= ke

{F HJIO |+

9. M O|E|H E (Motion artifacts)

LCD3E kA2 EA 2.2 13k motion artifacts
Hojok sict, 12y YA g o) E3HE motion effect
= 3P @ H oo} 3}

10. 31 sl A= (Screen resolution)

YA THIE tin] A B = alrolojof i),

74 YEITEEK| 15A 38

11.0[0fX] AA |23, CI2IE{2]|0[A, 2t
A2 (Image scaling, de-interlacing
and overscan)

ojw]x| A
7, N
2 J‘ﬂ 2
g ¢ glojof gl L2 72 AH (segmented
field or fim—mode)AlE YA o] & AT = S
ojof 311, o]wfeli= TIQIE o] YA 2| & 3] Yot
of gt} wet lEjFo]dd A5 FEr} ZARE
A Z g9 o A3 Field dominance” &4
£ gdsfoF gt
718 B ojulx] Z7)E eHA §lo] zﬁﬂ
Aok ghet, it FFe] 7Pk FE
o] ZUH wjde] gajx ERFaAE e, 9‘5

ALY e Th=g AR, Adeloly
Qo] Azl elolok g,

4%
} 50l
32 Ao, HRlEed BEE

ojux|E

2% 59 QHANRTE AT 5 Glojof Fit,

12. X|24A|ZHDelay time)

Zkzke] QIR A g A ARTo] B3] A
slojo} st} It 0] & sho] WA o7 FAIF
F ofok dit} XA BUHRE 4EE%S
o A7+ shEFgel X 9] 877} 50%5 = A A
o] A7k gt

YA 0 Z Grade2, 3RHYE A+ “Normal
display mode” 2} “Short delay display mode” & T+
H-x]o] Short delay display modeoA+= HIQIE )
o|/3& ZhtsA shod AL ol Gt 543
o] 2po)& Eoled BF 10mso|stz Hojof gtk
T Grade 1 ZUHE= $Ho] wolA|7] miof

“Short delay display mode” = Q757 ¥EtT.



COHICLR SL[E (Grade te) 343

13. & 37|(Screen size)

) 7l AR s el AREALY]
Aol 271, HDSF 2| 243 BUE RS siA
= 3t Azt shego] o) 3w s A st

14. 7 = (Uniformity)

7Y%+ Large area uniformity 9} Small area
uniformity7} 9t}
Large area uniformity¥ 132748 &4 37k

Small area uniformity = $1 A15dell- 9] S5 %]

AlZbztol & 71l HEEThE A% Ao
Large area uniformity 2.0} B &8t #94
@

e
e

3

15. Mura{lmperfections in LCD panels)

16. # =k Kimage streaking, also known

9] QAP 97L £5%0]ofo} i, as crosstalk, overspill or shadowing)
:Lﬂ]zl O UL 8. Aok A FFollA
28k A o) Faksjof s} White %= Black ©]u|#|9] 2]#rt} 52 H&
Coordinates ) r
{rel. to scroon R T .':’:fr_"‘;
centro} . . 7
Measuring Point w h " T, 2 T 8
1 {screen centre} 0 0 '“}:}’ 4h 2'::“'
2and5 0 0.4 H g 7 r, 3 T
;,,Jw:‘ .*.‘WLML Lewdnon
9 and 12 0.4 W 0 \ \j.,x: \\jw,x’w > \1, / ¥
3,4, 6and7 +0.35 H +0.2 H 2 1 g,’";"\ [}
8,10, 11and 13 | 0.4V | 0.4 H .y is
SN 6 4 e
éw SR L4 s v fdl}
Area of measurement should not be i e e ¥
greater than a circle of diameter 0.1 H { -
* w
i

18 4 SHHUL B A E TOIE (EBU Tech.3325)

IE 5 H LAY B0
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17. O8N, 14 A (Stability and
environmental conditions)

=07 C~+40 7 C o9 23oA
QoA AFs Adgz 20} 5h, A=

208 Folls A4 AT 0T TSk 11 BA0) 24
A3k A& 5] ofof Frt:
3 FHAR F 1R FHA0E Polsy

% Sk AER Pe ARk shol, A& 208
% AN Qe 28] 5o okl 22k¢)

X 0°C~+40°C, X 10%~75%, 1%
3000m 276X F2AZ S ™ +20 " C~+45° C
L= 25 Fo] glofof dha, HALTEE
—35°C~+70 ° Colth

18. 22384 (Pixel defects)

EFglA= Qlofof st} 7]

19. & AHOHEL} QHKFE =X
(Ringing and handling of under-
and over-shoot)

VAE7L B A AT A9 Feolth on

TFEZFUERA & b, 939] A A7
7] 1%k ofwdt Al A 242 M <

76 YEIEEIX| 158 33

Aok, E3F ATFES LHFE T sub—blacko]
L} super—white Z 2Pl A= QHeth

20. HIHAEQI Ml 52| X2|(Treatment
of illegal signals)

Lol AAE Tk M9 & Hold
RS 7P AsE 23 7 3
dglold s vERfok gtk =
39 Fuof BEE F2o] & W 1 FE-& 7H
Ao wasol vt WEEAo M FAA XS
o] ZFA AL} gamutBH S A3 Qg Ho] A
g} BF2 ok YA Yokt e ZUE7L
gamutS Wold A 5E of9A thEx = HE3HA
ok}, 78y gradel, 25 YEE gamut A8 E 3L
& & 9l BETh glofor ab 18g A E A
3tefar ahd Qkech

Al

21. ZMH(Image sticking, long-term after-
image)

WA VST E Folof
J%X 2 v o) <a¥ 4
9] 3hw ﬂéoﬂ 90% grey, ol 10% grey9|®l
S 3 1ARFE taZdo)d $ 9, 124 91X
ol 50% grey H€lS F1 thA] 1AF g AE 0]
gok, 29 1 HES wH] Aol S ghe B R
shgitt. olulz] AE 7o 3t 432 o} A
A| ekoket

ke

22. K¢ An MS QIE{H|o|A
(Supported Standards, and signal
interfaces)



HDBES MR OEH LCOH|EIS BB (Grade 1) 345

(H 2> Signal format and Standard

Format Relevant standard Format Relevant standard
480i/30 (29.97) ITU-R Rec. BT.601-5 1080p/24 {23.98) SMPTE 274, ITU 709
576125 ITU-R Rec. BT.601-5 1080psf/24 (23.98) | SMPTE 274, ITU 709
720p/50 SIPTE 296M-2001 1080p/25 SPTE 274, ITU 709
SMPTE 296M-2001 1080psf/25 SMPTE 274, ITU 709

720p/60 (59.94) ITU-R Rec. BT.1543 1080p/30 (29.97) SMPTE 274, ITU 709
SMPTE 274M-2005 1080psf/30 {29.97) | SMPTE 274, ITU 709

10801725 ITU-R Rec. BT. 709-5 1080p/50 SMPTE 274, ITU 709
10801730 (29.97) SMPTE 274, ITU 709 1080p/60 (59.94) SIPTE 274, ITU 709

# 3. Signal interface

Grade 1 Grade 2 Grade 3 |Set design Relevant standard

SDE A, atleast 2| A, at least 2 A A SMPTE 259M,

ITU-R Rec. BT.656-4
HD-SD1 * A, at least 2 | A, at least 2 A A SMPTE 292m-1998
Dual HD-SDI ** B B B SMPTE 3721-2002 **
or 3Gb/s SMPTE 424M, 425M
HDMIL 1.3 *** B B B B High-Definition Multimedia

interface Version 1.3

(vrwnvs. hdmi.org)

Dvi 1.0** B 8 B 8 veveve.ddveg.org
Component RGB, Y (.4, B B B B
CVBS (PAL, SECAM & HNTSC) B B B B ITU-R BT.470
RF {Analogue) C C
RF (DTT) C DVB-T
ATESAY B EHOR N8I, C REER 8Tk
* 8D~SDIHD-SDI RHEZA] Elojof &
*+ SMPTE 372MOff (T2 Dual link 7% TO{e{ B!
*++x HDCPE GH0| B4 BOIXI T8 YR0IM ALBTtSaH0t &
E 4. Other facilities
Features Grade 1 | Grade2 | Grade 3 | Set design
4:3 and 16:9 aspect ratio mode M # M M
safe title and aspect ratio markers M M
tally lamp (red, green, yellow) M M *
RS 232 and/or GPl remote control M M
over scan / full screen / 1 to 1 pixel-map modes M M
H/V delay M M
biue only mode M M
mono mode M M
ext. sync in 1 M
Stereo loudspeaker -
M ESAY
= PR O{E2HOMI0 M B gL

« PR O E2FONIAM BR30, UL AHCIES BAS ZEE £ Y8,
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il
OC{
ob
07
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3
&
~
o

E 29 A3, % 39 qlgso] A 281 ¥ 49 7]
5 52 Adstojol stk gy dEEHE 2E A
IE AYe o gla 449 dEHo|A ¥

2
plo,

HEAEEAE JEsor A,

23. 8% '=0|=(Aucostic Noise)

S wolR 28 <79¥ 6>9) Noise rating
curves® W= 9t]Q AL, AE tizfel, 7|
2 HIRRIH 42 NR 50131, A7 02 A4S NR
10013}, 719 ool A ARg3HE BEUE = NR 200]
Blojof gt}

120 feey N ~
10 \\\\\§ ::\\:\\ NR 115
NSNS

\\\SSsse:

z a0 NN e

NSNS,

o R

LN

gw \\ \%\%t\\\:?z

% \\\\ \\\\\E\‘lso

AN,

A \\\\\ N,

3 v \\\\s\ \\"‘"‘2
) \ \\MM -
IBENNSSE:

NN

0
315 63 125 250 500 1K 2K 4K &K
OCTAVE BAND CENTER FREQUENCIES, Hz

<1& 6> Noise Rating(NR) Curves

78 WaZASIX] 158 3%

24, EHHIAHSurface reflectivity, glare)

9 RS TR AR X(ES F
ol ARESRs ZUE ] §lojA & #AoIth
1A gradel,2 BU} grade3elld B F23}ch of
ushd B 2o] thEY] Wil WAkl dish
ATHE AEE7] o317] Wil whebA o] R
ARgAREO] Q1A Bfof 8k EAlolTh

=7

28 1 CDREYE| &8 7 A7} 5= §
g2 Aozl MAE (Color gamut and color
reproduction), @Y% (Uniformity) 2.2, o] F
712 F-itofl A4t 7129 A 9 7EF A L

2 oTEE VS AlskuAt g
1, ML} M3

¥ 14 B9 zbzke] B3 E Red, Green, Blue,
White Zejo|H2] R/t & 2g & 4 k. e
LCD A B88 & Qe 1649 MRS /M1
olck. 1A Azte] B3 LCDH Y ) AR/t o
£ 73¢ Z7tel ud AR E 2D-LUTE ARl
M= B AL 48] A@E 5 vk s
D-LUTsE 52 Agafof k=t dA $5&
LCDell A48k 9l 7148 AR vz gtk

3D-LUTs9 F%& 17x17x17 RGB 10bit
LUTsZ A o] 13 LUTsAo o) A48k 3k
A1 7HLinear interpolation) © 2 gro] A ¥}
2y219) LUTs$ X vk B3 279 ¥7]7) 9, o]

g FAIR RS 42 dolHE 293



HDE SR AHE BN LCDH|CIR RLIE{(Grade T&) 347

(a) Red, Green Blue Z2H0|H 2| F1E 2 &YX

(b) 3D-LUTs BH #&

ojA1e] 2H 9/

g 7

oF S, ¥ SN RAY A% BE A
QR B A WS BT F
A 912 B3e B3 3D-LUTsE 74 st st
LCDE W7ol 59 452 437t 390w
S 540 ol B A 2ga Rk 7

$7} ek olwjell = B #at o] FAo] B @ st

|

2.dUE

TFT-LCDE AZE784 AR 29l 718
Aelz 252 sopaltt, Wb Grade 17)2]
k5l o] 2 BAg ok fsh:} BAYHO 3 &
7ol gas o] FEOE Vhe § 39139
HEF S 71v;.§. 8har UpwiA) 912 o)
T 5% g 1399 35 2F 479 3

1 2 3 T 4 5
6 7 8 9 10
1" 12 13 14 15
16 17 18 19 20
21 2 23 24 25

(18 & 0eE PYE Yot P e

k] 234k 489 G4 LD 24
ok wAT AR 147t BerS FUEE B
I 2350 Apshed] B A0E Rk

H% 4 0 shee] B=ol 42 % glc,

Ve

A LCDH Y-S A 43 Grade 15 BUEIE o
& gatell A 7dFolAv = T ks st W
Tl Z2YH Folla ARl §lovt LCDEA
A QoM At BE 7= 57T Al
Black level & 4% 71828 thh A8kAA A &3}
AL Qiek mE o g ARy AEE B
F 0¥ Waveform meter 7%, EF 7= (Time~
code) 7%, Closed caption(CEA—608, CEA-708),
Dynamic UMD (Under monitor display), @It =
o] e tiAaEdo] 7, gl
%, GPI715, Ethernet ® RS422 Alo)71%5 5 A
7)o AHESh= 7150l o e EUEE Hey
3HA| 111015‘ T Qe 7% 58 F71A EUE
28843l = FAlol T

LA e
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1] EBU Tech.3320, “User requirements for Video Monitors in Television Productions”, Geneva July 2010

[2] EBU Tech.3325, “Methods for the Measurament of the performance of Studio Monitors”, Geneva September
2008

[3] EBU Tech.3213-E, "E.B.U. STANDARD FOR CHROMATICITY TOLERANCES FOR STUDIO MONITORS August
1975

[4] Rec. ITU~R BT.601-5, "STUDIO ENCODING PARAMETERS OF DIGITAL TELEVISION FOR S1ANDARD 4:3.
AND WIDE—~SCREEN 16:9 ASPECTRATIOS”, 1985 :

(5] Rec. ITU-R BT.709-5, “Parameter values for the HDTV standards for production and mtematnonal programme

exchange”, 2002 :

Charles Poynton, "Digital Video and HDTV Algorithms and Interfaces” pp.237, 2007 ~ S

ISO 13406—2:2001, “Ergonomic requirements for flat panel displays”, “Pixel defect category”, January 200,
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