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Liquid Crystal Display
RECORD OF REVISIONS
Fevsion | Ruvisin bate | Page Descrigtion

on Dec, 9, 2008 * First Drafa{ Prefiminary )

01 Jan, 15. 2009 1 Fin symbol name is changed

02 Jan. 22. 2009 H Timing data of EDID is commected
E- Check sum value s changed from B0 W FS

03 Feb. 7. 2009 5 Update diagonat size (60,96 - 66.47)
5 Updste pieed pitch {0.270x0.270 + 0.2331x0.2331)
1 Update pin conflguration of 30pin CNT
1 Thange I0pin ONT (Hircs= - 1-PEX)

13 Lipdiate timing table
i Check sum valls2 k5 changed from F5 to 39

04 Feb. 25, 2009 L] Updste outine dimenson
9 Add LED Bar Blectrical (haracteristics
1 Updste Backight Tnterface

18 Uprdste Response tine

2528 | A typo (= wil e updated)

i Feh 27. 2009 1t Uprste LED Connerter B Mating Contiectrr
4 Update: Qutling Cimension

2526 | Updste a mechanic drawing

2-34 Upriste DI data

06 #pe, 15, 2003 1 hange SUFFTE

5 Liprste General Festures

’ Update Eloctrical Charactoristics

1 Update LED Bar Electrical Characteristics
12 Upddsts Tirming Table

2526 | Update Mechankal Characterstics
» Update Packng Form

3335 | Update EDID data

07 May. 27. 2008 {3 Updste Power Corsumption

| ver.10 SEP.
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RECORD OF REVISIONS
Fevsion | Ruvisin bate | Page Descrigtion
1 Upeiate LED Bar Electrical Charctentstics
1 Change 30gin CNT (1-FEX 3 ME)
Update pin configuration af ipin CNT
13 Upcate Timing Tabie
1617 | Updste Power Sequence
n Update Optical Characteristics
% Update: Mechanical Charactoristics
7~28 Upddste & mechanic drawing
18%37 | Lipdste 80102 gata
it Jul, 2. 2009 ] Upate Elatrical Charactentstics
12 Updste LED CNT pim configuration
ELd Updste a machanic drawing
1237 | Lipdste EDID deta
fug, 14, 2009 10 Upriates LED Bar Elextrical Characteristics
10 Aug, 31, 2008 86 | Update Elactrical Characterisiics
Sep. 16, M09 | Upriste & mechanic drawing
[ ver.10 SEP.16.2000. 5/37
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1. General Description

LMZPOWEHD s & Color Actve Matrix Liquid Crystal Dispiay with Light Emiting Diode { White LED) backlight
systam without LED driver. Tha matnx employs a-5 Thin Film Transistor as the active element.
1t is & ransmissive type display operating in the normally black moce. It has a 27inch diagonaly measured
active display area with QHD resclution (2560 horizontal by 1440 wvertical pixel array)
Each pieel is divided into Red, Green and Blue sub-piels or dots which are aranged in vertical stripes.
Gray scale of the brightness of the sub-pixet color is determined with & B-iit gréy scale signal for each dot,
thus, preserting a pakette of mone than 16,7M(True) colors.

1t has hean designed to apply the B8t 4Lane Display port intarface,

It |5 Intended to suppart displays where high brugnta\e;; supsr wide viewing angls,
high color saturation, and high olor are important.

Sourca Dviver Crdt

b s |

TFT - LCD Panel
(2560 » RGE = 1440 pixels)

vied B/L System {White LED)
General Features
Active Screen Size 27.0 inches(68.47cm) disganal
Cuitfine Dimension G30,0(H) x 376,13V} x 21.8(D) mm(Typ.)
Pixed Pitch 0.2331 mm x 0.2331 mm
Pixel Format 2560 horfz. By 1440 vert. Pixels RGE stripes arangement
Cokir Depth Bit, 16,777,216 colors
Luminance, White 380 odfm? { 5 points Avg.)
Viewing Angle[CR=10} Wiew Angle Free (RAL 178(Typ.), U/D 178(Typ.))
Power Cansumption {T,‘“:;ag&f; wm[,’::f&_ss watt_Duty 100% of DC 350 ma_wja driver)
Weight 4600 g {typ.)
Display Operating Mode Transmizsive made, normally black
Surface Trestrent Gare (Low Reflection treatment of the front polarizer)
HOCP HDCP key mplemanted in Teon (DP623}
 Ver. 1.0 SEP. 16. 2009 6137
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2. Absolute Maximum Ratings
The Follawing are manimum valies which, if exceeded, may cause Faulty cperation or camage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Parameter Syrnbel i Unis Tootess
Min Max

Powier Input Voitage. Vi e 14 Ve a5 2°C
Power Input Votage Yoo | a5 | e s #36£2C
Qperating Temperature Tee a 50 ks
Storage ST -20 60 € i
Operzting Ambient Humidity e 10 a0 WAH
Storage Humidty Hat 10 a0 HAH

Nete : L Temperatune and refative humidity range are shown in the figure below.
'Wet huld temperature should be 39 °C Max, and no condsrnsation of water.

ol Buit
Trrparaturs [C]

Cparation

i 1y (%1

® W

DOy Buih Tewsralue [0}
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3. Electrical Specifications
3-1. Electrical Characteristics

18 recuires twn pewer nputs. One is employed 1o power he LCD slactionics and to drive the TFT array and
liguid crystal The sacond input pawar for the DF Rx.

Table 2-1-1. ELECTRICAL CHARACTERISTICS (Normal Mode)

Values
Parameter Symbol Unit Notes
Min | Ty | Max
MODULE ©
Fower Supply Input veltage VLD 114 12.0 12.6 Ve
[Fermissive Power Irput Ripple dRF = 400 mvpp
a0 1025 mA 1
Fower Input Current LD
FREIpE - 1280 1475 ma ]
. = 10.58 1230 Watt 1
Fower | PLCD
e 15.36 17.70 Watt 2
Rush Current TRUSH VLD = = 30 A 3
©OF Logic Input Voltage veC_ppoarc | 313 33 347 Ve
00 A 1
DF Loge Irput Curent [_DPLOGIC Eii] ik =
OF Logic Power Consumptan P_DPLOGIC 19 Watt
DF Rush Cument IRUSH_DPLOGIC = = Lo A 3

| ver.10 SEP. 16. 2000 Blaz |
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@ LG Display Liquid Crystal Bieplay
| Product Specification

Note

L, The specified cument and power consumption are under the Vo, =12.0V, 25 & 2'Cf,=80Hz condition
whereas mosaic patterm(E x 6} is displayed and £, is the frame frequency.

2. The current Is specified at the maximum cument pattern.

3. The duration of rush curent is about 2ms 2ad rising time of power Input 1s Lms{min. ).

Whita : 255Gray
Black : D=ay Mammumn ourent pattem

Mosaic Pattern(s x 6) ‘White Pattern

Ver. 1.0 SEP. 16. 2009 9 f 37
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Table 2-2. LED Bar ELECTRICAL CHARACTERISTICS

Wakues
Farameter Symbol Conditie i e promy Uni Notes
LED : 17
LED Sitring Carrent Is - 350 m | oma | 27
LEL Siring Volgs Vs s Eit 41 v 37
LED Bar VoRage Vaar = 1268 133 v 37
LED String Power Pa 1235 133 1435 Watt 46,7
LEC: Bar Power Frar E .38 A1.55 Watt 46,7
LED Lify Time 7] LEDLT T T (39,000) T | = Hrs i 57
LED.JU'!CIIM'i'E'l!DE’iLnn! i Tl i - *: | 1 l‘5€‘l i L il 7
LED driver design guide

* The design of the LED driver must have speciBications for the LED in LCD Assambly.
The performance of the LED in LGM. for exemple iife time or brightness, is extremely influenced by
tha charactenistics of the LED drivar.
o all the parameters of an LED driver shoukd be carefuly designed and cutput surrent sheald be
Constant currant contral.
Wien you design of coder the LED driver, please make sute uwanted lighing caused by
tha mismatch of the LED and the LED drver [no lighting, flicker, eic) navar occurs.
Wihen you confirm if, the LCD medule should be operated n the sama condition as installed in
yeur instrumant.

1. Specified values are for a single LED bar Includng Left & Right Bar.

2. The specified current is input LED chip 100% duky current,

3. The specified woltage ks input LED string and Bar yokage at typical 350 mA 100% duty current.

4. Tre specified power consumption s input LED string & bar power consumngtion at typical 350 ma
100% duty current.

5. The life i determined as the fime st which luminance of the LED is 50% comparsd to that of intial
walue at the typical LED-current on condition of continuous oparating at 25 = 2°C,

6. The LED biar power consumption shown above doss not include loss aof external driver,
The used LED bar cument is the LED typical curment.
String Power Consumption is caiouated with PS = VSxIs
Bar Power Consumption |s calculated with PL = YBarx Is

7. LED operating DC Forwaed Current and Junction Temperature must not exceed LED Max Ratings.

I' Ver. 1.0 SEP.
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Liquid Crystal Display

3-1. Interface Connections
3-2-1. LCD Module

- LED ConnectarCNL)

. © FL-¥3035L-HF {manufacturad by JAE)
The pin canfiguration for the 30 gin connector is shawn in the table below.

Table 3 MODULE C CN_SIG) PIN oN
1 ODC.SCL | DOCfor Cock 16 | Lenedp | Troe Signal for Main Link 3
2 DDC_S0A | DOCfor Data 17 | tenedn |Companent Signal for Man Link 3
3 G | HohSoced Ground forfuiory | 4 | Gup | High Spesd Ground
4 | aucenn | omponent Snelfor Audlery 18 | SO [Audic output from DR RX
5| awcenr | TiveSgnal far susitery Channel | 20 | SIFEO- |Video status from DP R
6 ap: | | e sped Erousd firMain 20 | wo |Hat Hug Detect Signal
7 Lanet® | Tric Sgnal for Main Uk 0 2 | Ghp|GNO for mein power
8 Lnelh | Component Signal for Man Lk 0 | 23 | GND |GND for mon power
3 GO, | | Hhon SpestkSminc for el 24 | GND  |GND for main power
1w Lanetp True Signal far Main Link 1 FL3 GND GHD far man power
i eIl [Component Sigrat for Main Link 1 || 26 [ WD |62 for LEM maim pawer
2 GHD: | Mol opend (onune ror Main 27 | wen |1V for LEM main power
IE| Lane?p | Trus Signal far Main Link 2 26 | wicD |12V fer LOM e pawer
14 LanalN Companernt Signal for Mam Link 2 Fi wvim iV for LCM main power
15 GHE M Spted emun foe Ma 30 [WoC LM |33V far DR TCON pamer
Noles 1 Cennector

2.1 ConnectonRecentacsa) © FI-X30SSL-HFJAE) or 20369-Y30E-01(1
2.3 Mating ConnectonPlug) | FI-X30HL{JAE} or 20385-Y30T-12R1-PEX)

[ ver.10
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[ Product Specification '
3-2-2. Backlight Interface
- LED Comnecter : H401K-D12N-128 (Marufactured by EBT)
- Mating Connector ; 4530K-F12N-01R (Manufectured by E&T)
Table 5. LED CONNECTOR PIN CONFIGULATION
Pin Mo, Symbaol Descripoon Tota

1 L LED1+ LED channel 1 Anode

2 L_LEDE= LED channel I Cathode

3 L_LED2+ LED channel 2 Anode

Lift bar

4 L_LED2- LED channel 2 Cathode

5 L LEDE+ LED channel 3 Anode

6 L_LED3- LED channel 3 Cathode

7 R_LEDI+ LED channel § Ancds

8 R_LED1- LED channel | Cathode

g R_LEDZ+ LED channgl 2 dnode

Right bar

10 R_LED2- LED channal 2 Cathode

1 R_LED3+ LED channel 3 Anode

12 R_LED3- LED channal 3 Cathoge
| ver.10 SEP. 16. 2000 1237
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Product Specificatc

LM270WQ1

Liquid Crystal Display

3-3. Signal Timing Specifications

All of the interface signal timing should be satisfisd with the following spedficatdions for its proper operation.

Table 6. TIMING TABLE (VESA COORDINATED VIDEO TIMING)

TTEM SYMBECL Min Trn Max Unit Nata
Pesiod HCLE 414 4.14 414 s
CCLK
Frequency FLIK 2415 2415 2415 MHx
Period tHr 7m0 1720 70
Haync =1
Witth-Acting BWH R x »
Ferod e 1981 141 T8l THP
Ve | Frequency e 5995 595 50.95 e
‘Wigth-Active Y 5 5 L HP
Horzontal vald HY 2580 2560 HE0
Haorizantal Back Parch THER an B0 a0 G
Huarzontal Frant Farch FHER 4B 48 bl
Daty Horzontal Bank 160 160 160 Do b bre
Enable | vertical Valid w 1440 1640 1440
Wertical Beck Porch IVEP 3 3 1
Vertical Frant Frrch Fe 3 3 | b

Wertical Blank

4

41

41

turve tumres bt

Mote: Hsync perod and Hsyne wadth-actve should be even rumber times of sk If the value &5 odd number
times of ok, display control sgnal can be asynchronous. In order to operate this LCM a Hsyne,

wsyne, and DE(data enable) signals should be used.

1. The performance of the elactro-optical characteristios may ba influenced by vanance of the vertical

refresh rates.
2. Ve ard Heyne showd be kiep the above specification.

3. Hsync Period, Hsync Width, and Horizontal Back Porch should be any times of of charmcter

numiber(8).

<. The polanty of Hsync, Vsync is not resticted.

| ver.10

13137 |
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[ Product Specification

3-4. Signal Timing Waveforms

0.7voD
Heyne, Vaymc, CE, DATA
0.3v00

£

DE(Data Enable) A1 g ™

DIata are |3t 3t B faling e of DCLK

| ver.10 SEP. 16. 2000 14037
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3-5. Color Data Reference
“The Brightness of each primary color{red grean,bise} is based on the 8-bit gray scala data input for the color;
the higher the binary input, the brighter the color, The table below provides & reference for color versus data
npuE,

Table 7. COLOR DATA REFERENCE

Input Color Ot
e v sl o e m
K7 RS RS R4 RY RI K1 RO|G7 G& 65 G4 G3 G2 GL GO|BT B6 05 04 B3 B2 81 20
Blak o o0 0 ¢ o0oeocoo o0t 0000 0o
Red {235) ¥ 1 ¥ 1 1 ¥ 1 o0 e OO . 0o @ a9 0
Grwen 255) b aono 0o ot 1 ' 000 a0 o o
e | 5% o 000000 ofs o ; 1131114
Celer | tyan 0 00 0 ¢ 0 0 Oft : T . . S o L
Hagerts 1111111 s 1111111
Yelow I EE R RN ERENE
Wi ' 1118 IR E R N 1
RED(000)  Dark |0 Bon ole o o 0 o onoooa a0
HED (901 6o [ e ¢ 000 o0 i o o 0
RED el i = =
RED (254) EEEE [N 0 0 0
RED (Z35) 1 1 11 1 o oo o 9 0
II_.;II’_EHEDTW)MDGII_HD b0 oaa g o
GREEN (001 EERE EEERE
GREEN - e -
GENGs [0 9 0 0 o 0000
GREEW (255} U0 N e L
BLE(O0) Dak [0 0 0 0 @ [
BLUE (Do) 0000 @ [ I |
BLLUE . - -
BLUE [234) 6o 000D e 00D OO C 0 DD O et ¥ 111 1 1 0
BLUE[)SS] o H e oo .I:I o D. oo ﬂ. 11 11 .l 111
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3-6. Power Sequence
3-6-1. Power Sequence

K23 Panel| Power Seguence: Power-up to BL_ON activation

wa -
= T
eam ]
P (.
—
37 ALIE_CHN =
(RUR_TH i

0 Sk
STME0L_ Lo F
i

0 sk g
completedt - A

D Sirk vy valid

wldeo sremm /’] ™

ViDEa_on 1l T3

WLEDH(12v) -y

v
110
BL_ON

Vst ) ) Parsinete L) an s
n ot W o T -
o o o v m |m
n - ™ m |
T o - ™ e -
= - Tin a0 -

Motes 1 [1] HPD Is asserted high by Sink at power-up
[2] SYMBOL LOCK Indicated by contents of Sink DPCD regisiers 00202h to DX20Sh
[3] VIDEC 0N asserted high by Sink when video 10 paned is valid

Motes ;L. Please avaid Roating state of interface signal ot invalid pericd.
2, When the interface signal is invalid, be sure to pull down the power supply for LCD \llmtn 18
3. LED power must be turn on aftar power supply for LD and interfzce sgnal are valic.

| ver.10
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3-6. Power Sequence
3-6-1. Power Sequence

K23 Panel Power Sequence: BL_DN de-activation

e
—y
e 115 .
ke
0P Sink i
STMBOE_LOCE
T
1 Sink power-stste 19;
GRCD Eoa00h 1] = 1
= o | .
BRCE OG0T [1:0] = 2 neemal poweischdowr
+ pomerdosn
nz
WIDEC DN
T3
aL_an 1
14
)
wLch (12vh it
[ M| Unies Farater | M | Max | tnis
™ o W e T ' e
T u 5 ™ P sy 5 -
M il m™ [0 anl 100 -
™ 1 oo o o= g =
T [ |

Motes 1 [2] SYMBOL_LOCK indicated by contents of Sink DPCD registers 00202k to 00205h

[] Power-state set by Source In Sink DPCD register 006000

[5] VIDEOQ_ON asserted low by Sink becauss of :
1} loss of S¥YMBOL_LOCK or
2} DP Sink is powered down

[6] BL_ON must be assarted low by systern as rapidly as possible when video is iralid

to avoid wisible artifacts
[7] TA7 siweys = T19
[8] min. times of 0 ndicate precedence ardering of events, e.0. where actual timing is TB2

| ver.10 SEP. 16.2000. 7437
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3-6-2. Power Sequence, EDID Read / Write
=== This timing Is for fabncation purpase only, not for normal oparation. ==

v an
wi/% iow
| 10 10
DR Logic Powor{3.3v)  Ov_J % %
TEI
s
TR (e T

EDID Read® |
AODE - AL

TEF

- .
EDID Writa® |
ADOR : Al

* ELAD Read time and EDI0 wite tine wil be excheiive,

M.
1n case af wihout P signal after DF logic pawer on, check HPD after TEL time
and i HPD i bow status then any time can read ECID

Table B.1 POWER SEQUENCE, EDID

[Ty
W T
E7)

|elE

aaaaaaaa{
2l2falziaiz|a|2|
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3-6-3, State Machine

NEGATIVE
DC STATE
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[

4, Optical Specifications

Optical characteristics are determined after the unit kas been 'ON' for approvimately 120 minutes
In @ dark environment at 25+ 2°C. The values specfied are at an approximate distance 50om from the LCD

surface at a viewing angle of @ and @ equal to 0 * and aperture 1 degres,

FIG. 1 presents additional informabion concerning the measurement equipment and method,

LED Module

Pritchard £80 or

equvalent

Shom
FIG. 1 Optical Ch and Mathod
Table 5. OPTICAL CHARACTERISTICS (Ta=25 C, ¥ ep=12.0V, f,=60Hz Dxik=242 2BMHz)
Perameter Spmbal Moo s Hotes
Min May
Conwrast et ] 70| iow - 1
Swface Lumnance, whie Taad 300 E - i 2
Lumieance Variin 5 et 3 W 3
e Trne T 65 " ™ a1
e T | Decay Tane Tra 7.5 14 ms 41
RED [ 652
Ry 0334
| GREEN Gx 0304
Color Conrdinates Gy v 1519 Tye
[CIE1331] BLLE Ex 003 0.148 +0.03
By .09
WHITE we 0313
Wy 033
Horiontal [ 17
Colar Shift x Degrees: -1
= | verncal Becyy 17
Viewing Mgl (CR>10)
Herimmetal iy 170 178
" Voval_ o v | ol
Haraontal B 17
Effect 7
= erncal Sipuy 17 o
[ Gray Seaie ] 8
| ver.10 SEP 037
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Motes 1. Contrast Ratio[CR) s defined mathematically as @
_ Surface Luminance with all white pixels
Nt Rt ~ e Luminance with allblack pixels

It is measured at canter poirt{Location P1)

2, Surface Iumlnanu(l.m)'slmnlno! valug at 5 points averagi ao-uss the U.—.Dﬁlm Slem from
the surface with af g white, For mora
L = = AVErage] L L 2L by 51
3. The variation in swrface fuminance , & WHITE is defined as :
i S KEEY Ly )= Mini Liie Ly
Fanr =
Averuge{l o Loeea Ly b

L) y00q04)

‘Where L1 1o L13 are the luminance with all pixels displaying white-at 13 locabars.
For more information see FIG 2.

4 Response time is the fime required for the display to transition from black to white (Rise Time,
Trg}h and from white to black {Decay Time, Tr). For additicnal information see FIG 3

5. Color shift is the ange at which the color difference is lower than 0.04.

For more information sae FIG 4
- Cobor difference (Auv)
SR i 9y
w1243 T 3xsi2743
o 7 W1, 1 WV valus 3t viewing angle direction
A= gl - ok 2, w3 vale b frent (5=0)

- Fattern size : 25% Box sze
= Viewing angie direction of color shift : Horizontal, Vertical

B, Wiewing angle is the angle at which the contrast ratio is greater than 10, The angles ame
cetenmined for tha horizontal or « axis and the vertical or y axis with raspact to the z axis which
is normal to the LCD surface. For more information see FIG 5.

7. Effective viewing angle ks the angle at which the camema shift of gray scabe is lower than 0.3,
For mone informetion s22 FIG 6 and FIG 7.

8 Gy scale specfication
Gamma Vale is 2.2, For mare iom sed Tabie 40,

| ver.10 SEP. 15,2000
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[ Product Specification

Megsuring pairt for surface umrance & messuring point for luminsce wration

H
A
—
T
i bl
© 2
1 HEL
i
= T i
ey} -
A1 1z T L !
wro
A Hi4 mm Active Area
B : Wb mm

ML HV L Active Area
FIG. 2 Measure Point for Luminance
‘The response tme i defined as the following figure and shall be measured by switching the input signal for
“black* and "white",

Tm T
— j— — —
100
a0
Optical
Responsa
]
—— e
% black white Hlack

FIG. 3. Response Time

SEP. 16. 2009 32437
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Color shift is definad as the following test pattem and colar.

25% B size

FIG. 4 Tast Pattarn

Average RGB values In Bruce RGB for Macheth Chart

R 213 56 11 76 160 2
G 104 &9 B7 » 183 162
L] L 174 B7 L] 58 bl
R L 72 97 241 aor 5
G 32 138 27 212 &2 126
B 145 ] ir 36 151 [
White Neutral B
R 240 206 155 1] 63 2
G 240 206 15 1a 63 2
B 243 206 15 10 6} 22

| ver.10 SEP. 16. 2000 23far |
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Dimension of viewng anghe range,

120 a5
-~ - Lrear Regrassion: y = (x+b
=100 b= legia) = -3 125 & 0063
£ §‘a° e el
3 il % 1gp roEmg
e - 1.
i § 10
Eo 5
£ 5 Jos
= 5
s Z0
= 0555 7tn 755 200 250 300 g 315 78 20 2z 24 26
Command-Level Value, V Log Command-Laval Vaus, 5 = laglV)
FIG. 6 Sample Luminance vs. gray scale FIG. ?hmplel.ng-hgplulurhnlnanm
{using a 256 bit gray scale) s, gray scale
Le=aV "+, log(d = £, )= e logil )+ logla)

Here the Parameter o and 7 relate the signal level ¥ to the luminance L,
The GAMMA we calculte from the log-log representation (FIG. 7)




@ LG Display muwl':(m

Table 10. Gray Scale Specification

Gray Level Refative Lumirance (%] (Tyo.}
[l 030,
T 108
s o
"o 115
7
355
531
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@ LG Display LM270WQ1

5. Mechanical Characteristics

The contents provide general mechanical characterstics. In addition the figures in the next page are detailed
mechanical drawing of the LCD,

Horzongal B30 0mem
Qutiire: Dimension Wertical 376, 13mm
Dapth 20L.Bmm
Harzanzal BOL.Tmm
Bezel Area
Vertical 340, Fmen.
Harizsntal 586 T4mm
Active Diplay Area
Vertical 335.66mm
eoht 4600 (Typ.]
Hard coating|2H)
SN TN, Glare, Low Reflection trastment of the front polarizer

Motias | Plaase rafir to @ mechanic drawing i terms of tolesance at the nid page.
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<FRONT VIEW=>
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@ LG Display Liquid Crystal Display
6. Reliability
Environment test condition
Mo Tast em ‘Candtian
1| High temperaturs storsge test Te= 60°C 240h
2| Low temperature storags test Ta= -20°C 240h
3 | High temperature cpertion tast Ta= SOC SO%RH  240h
4 Low temperature aperation test Te=0C  240h
\Wawe Taem : r@andam
vibration evel | 106 RMS
5 ;""““m‘"‘ i Bardwidth : 10-300Hz
RonOperng Duration : X,Y,Z, 10 min
‘One time each diraction
Shock leved ; L0GGMS
& ‘Shack test Wavefiorm | SNe WEve, 2ms
(non-oparating) Dirgction - £, =Y, £
‘One time each direction
Altituce
2 Cperating 0~ 10,000 fest{3,048m)
Storage / Shipment 01 - 40,000 feet(12,192m)
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7. International Standards
7-1. Safety

&) UL 60350-1:2002, First Edition, Underwriters Laboratories, Inc.,
Sandard for Safety of Information Technology Equipment.

by CAN/CSA C22.2, No. 60550-1-03 15t Bd. April 1, 2003, Canadian Stendards Association,
Standard for Safety of Information Technology Equipment.

€} EN BOS50-1:3001, First Edtion,
European Committes for

CENELEC)
European Standard for Safety of [nformation Tndmulwv Eﬂum
d) IEC 60950-2:2001, First Edition, The [Ui==]
Standard for Safety of Information Technology Enuipment.
(Including repart of IECE0825-1 B, 1.22001, clause 8 and diause )

7-2. EMC

2) ANST C63.4 "Methods of Measwrement of Redio-foise Emissons. from Low-eltege Electical and
Bleciricl Equpment n the Raoge of SKHZ to 40Xz "American Natonal Sandarde Inettte(A#eT),

b} LI S P.R "Limits and Methods of Meassrement of Radio Interface Charecteristics of Information
Technology Equipment.” International Specal Committes on Radio Interference.
©) EN 53022 "Limits and Methods of Measurement of Radio Interface Charactenistics of Information

Technalogy Equipmeant,” Eurnpean Committee for Bectrotechnical Standardization (CENELEC), 1958
{ Including AL: 2000 )

I' Ver. 1.0 SEP.
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Liquid Crystal Display
8. Packing
8-1. Designation of Lot Mark
a) Lot Msrk
ABC  SIZEINCH] O YEAR
E:MONTH F— M:SERIAL NO.
Neta
1. YEAR

[ v Taou [ o0 | 2003 | 2004 | o0 | zo0e 2007 [ 2008 [ 200 [ 200 ]

[ v [alz2fs]afsfsa]sJslalal

2 MONTH

| moon | ogan | ren | v | omor [ ey | aun | o [ meg | Sen | oa | e
s | 6 | s | 2 | »

[ [aT2T3]4]

o |
t

) Location of Lot Mark

Serial No. i printed on the label. The label is aitached to the backside of the LCD module
This Is subject to change witout prior notice

8-2, Packing Form
@) Package quanbty In ona box : fea
b} Box Size : 747mm X 335mm X 456mm

| ver1o SEP. 16. 2000
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[. Prodic Specrcaton
9. PRECAUTIONS

Pleaise pay attention to the fllowings when you use this TFT LCD module.

9-1. MOUNTING PRECAUTIONS

(1) You must mount @ module using holes srranged in faur corners or four sides.

(2) You should consider the mounting structune so that uneven force (ex. Twisted stress) is not applied to the
module. And the mase on which a module 1= mourted shoud have sufficient strength so that exterral
fiorca b5 not tranamited directly m e moduls.

(3} Phease attach the surface transparent protective plate to the Surface in order to protect th polarizer.

Transparant protective plate should have sufficent strength in ceder to the rest edtemal force,

(4) You should adept radiaticn strusture bo satisfy the bemperature specification.

{5} Acetic sod type and chiorine bype materisls for the cover cese are not desirable because the former
generates conosve gas of attacking the polarizer 2t high temperature and the latter causes droult break
by electre-chemical reaction.

(5} Do ot bouch, push o nub the exposed polarzers with glass, twaezers or anything harder than HE

pencl lead, And pleasa do not rub with dust dothes with chemical treatment.
Donnl touch the surface of polarizer for bare hand or greagy cloth.(Some cosmetics are detrimantal
polerizer. )

(?» When the surface becomes dusty, pleasa wipe gently with absorbent cotton or other soft materials like
chameis seaks with petroleun bergene. Norma-fesane is recommended for cleaning the adhesives
used o attach front [ rear polarizers, Do not use acetone, toluene and aloohol because they cause
chemical damage to the polasizer.

(8) Wips off saliva or water orops as S00n as possible. Their long time coMact with polarizer causes
deformations and color fading.

(9} Do not open the case becausa inside drouits do not have sufficient strength.

9-2. OPERATING PRECAUTIONS

{1} The spice noise causes the miss-cperation of drouits. Tt should be lower than following watage -
V=2 200mW{Cver and under shoct voltage:

{2) Respense time depends on thy it becomes longer. )
{3} Bnghmess depends on the temperatune, (In hlgher temperature, it becomes lower.}
mEsponse d time that s stable after turned on) becomes
W
() Be canfil for « at sudden change, Co mikizs damage o polanzer or

aledrical contacted parts. And after fadng condensation, smear or spot will occur.

{5) When fived patterns are dispiayed for a long time, runnantmaga 5 likety to ocour,

{6} Module has high fraquancy circuits, Sufficient supprassion to the electromagnetic mterference shall be
done by system manufacturers. Grounding and shisiding methods may be important to minimized the

interference.
{7} Fleasa do rat give any mechanical andfor acoustical impact to LCM. Otherwise, LOM can't be operated
Its full characteristics parfactly.
(B) A sorew which is Sastened up the stesis should be a machine scraw.
(i nat, it causes metallic foreign material and deal LCM a fatal biow)
(9) Please do rat set LCD on its edge.

| ver.10 SEP. 16.2000. Ffar
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9-3. ELECTROSTATIC DISCHARGE CONTROL

Since & module is composad of electronic drouits, it is not strong to electrostatic discharge: Make certan that
treatment persons are connected o ground throwgh wrist bard ete. And don't touch intarface pin directly.

9-4, PRECAUTIONS FOR STRONG LIGHT EXPOSURE
Strong light: expasure causes degradation of polfarizer and color fiter,

9-5. STORAGE
When storing modules as spares for & long time, the following precautions are necessary,

(1) Store them In a dark place. Do not expose the module to sunlight or fluorescent light. Keep the temperature
between 5°C and 35°C at nonmal humidiy.
[#4] The polanzer surface should not come in contact with any ather objact.
recommended that thay be stored in the contamer in which thay weare shipped.

9-6. HANDLING PRECAUTIONS FOR PROTECTION FILM

{1) The pmte:tuon rlm s attached to the bezel with a small masking tape.
Whan Film |6 pealied off, stabic iactricity & generated betwean tha film and polasr,
This shcud be peeled off slowly and carefully by people who ane electnically groundad and with well ion-
biown equipment o In such a condition, etc.

(2) Wher the module with protection film attached is stored for a long time, sometimes there remans 8 very
smafl amount of glue still on the bezel after the protection film is peeled off.

(32 You can remove the glue sasily. Wnen the glus remains on (ne bezel surface or ks vestige s recognized,
please wipe them off with absorbent cotton waste or other soft material Bke chamais soaked with nommal-
heane.

| ver.10 SEP. 16,2000 333
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10. EDID DATA FOR LM240WUE-SDAL

10-1. EDID Data
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10-2, EDID DATA READ/WRITE PROTOCOL

10-2-1. READ Operation
«Start> <Slave Address, RW=0x<Byte Address= <Start=«<Slave Address, RiW=1><Cata=«<Stop=

10-2-2. WRITE Operation
<Starts <Slave Agdrass, RW=0><Byte Address> <Datas<Stop=

- Device Address (Save Addrass)

1ol a oo a0 || owao+Rw |

O~ 127
000 ~ 0:7F
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