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1. General Description

LM260WU2 is a Colar Active Matrix Liguid Crystal Display with an integral Cold Cathode Fluorescent
Lamp(CCFL) backlight system. The matrix employs a-Si Thin Film Transistor as the active element.
[t is a transmissive. type display operating. in:the normally black mode. It has a 26.54 inch diagonally
measured active display area with WUXGA resolution (1200 vertical by 1920 horizontal pixel array)
Each pixel s divided into Red, Green and Blue sub-pixels or dots which are arranged in vettical stripes.
Gray scale or the brighiness af the sub-pixel color is determined with a 8-bit-gray scale signal for each dot,
thus, presenting a palette of more than 16.71(True) colors. It has been designed to apply the 8Bit 2 port
LVDS interface. It is intended to support displays where high brightness; super wide viewing angle,

high color saturation, and high color are important.

RGB. Dok, DE Source Driver Circuit
| . .
H ] e t s _
Hsyne, Vsyne | enjy J o Tm ok CEWO' S 51920
(LVDS 2 port) . | |
; {30pin) g} -
= [t
: D :
Y ep(+12V) ol| ‘
= i ~ TFF-LCD Panel
= Power CircLit Block || f i (1920 x 1200 pixels)
a |G1200
oy
T
+24.0¥ .
M o | 2pin x 8CNs (High) |- Back light Assembly
GND | «fam Inverter a1 o] (Direct Light Type_16CCFL)
General Features Figure 1. Block diagram
Active Screen Size 25.54 inches{64.87cm) diagonal

T Weight 3270 glyp)

Surface Treatment Hard coating(3H), Anti-glare treatment of the front polarizer
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Yales
Parameter Symiol Units Motes
Min Max
Power Input Voltage VLCD -0.3 14 vde at25+2C
Operating Temperature Top ) 50 C
Storage TemperatLre Tar -20 &0 C :
Cperating Ambient Humidity Hop 10 80 %RH
Storage Humidity Hst 10 =) Y%RH -

Note -1 Temperature and relative humidity range are.shown in the figure below,
Wet buib temperature should be 39 °C Max, and no condensation of water,

90%
Sl 60% %

. — Storage

Yet Euib &

Tenperat ure . [C] ®
T 408 g Operat ion

B

£

10%

-20 Q 10 20 30 40 50 B0 70 80
Dry Bulb Temperature. [C]

Figure 2. Temperature and relative humidity
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3. Electrical Specifications

3-1. Electrical Characteristics

It requires two power inputs, One is employed o power the LCD electronics and to drive the TFT array and
liquid crystal. The second input power far the CCFL, is typically generated by an inverter. The inverteris.an

external unit to the LCDs.

Table 2-1. ELECTRICAL CHARACTERISTICS

Yalues ;
Parameter Syt Unit Motes
rin Typ Max
MODULE
Power Supply Input Yolage WLCD 114 12,0 12.6 Yle
Permissive Pawer Input Ripple YdRF 400 rivpp 1
Differential Impedance Zm 90 100 110 Chm
= 365 G20 ma 2
Power Supply Input Current Ico
= TES ain ma 3
Pe Ty = .78 218 Watt 2
Power Cahsurmnption
Pe max = Q064 1052 Wiatt 3
Rush curent Inusy = = 3.0 & 4
Mote ©

1. Permissive power ripple sholid be measured under YCC=5,0¥, 25°C, f(frame. frequency)=MAX
condition and At that time, we recommend the bandwidth configuration of oscilloscope s to be under

20Mhiz, See the next page.

2. The specified current and power consumption are under the ¥, ., =120V, 25 + 2°C f,=60Hz condition
whereas Mosaic and max power pattem shown inthe [ Figure 3 |13 displayed,

3. The current s specified at the maximum current pattern.

4, Maximum Condition of Inrush current ; _
The duration of rush current s about 2ms and rising time of Input Yoltage is. 1ms(min.).
At any rising time of Input voltage, Keep the 12T Value by below Condition
Conditiori: 12T < 32%2ms '
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 Permissive Power input ripple (YCC=5 0V, 25°C, fV(frame frequency)=MAX condition)

White p attern Black pattern

= Power consumption (_\/CC=5.DV; 25°C; i (frame frequency=60Hz condition)

Typical power Pattern Max power Pattern

Figure 3. Mosaic pattern 8 Black Pattern for power consumption measurement
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Table 2-2. INVERTER ELECTRICAL CHARACTERISTICS

Parameter Symbol Condition Values Unit | Notes
M, Typ. Max.
Inverter:
Inpuit Voltage Yooe 22 24.0 26 v 1
Input Current Iope Ygp = 3.3V - 3.35 4.0 A 2
InpLit Power PB Vgp = 3.3V - 84.0 1010 | watt 2
B/L: on/off control Y ONJOFF Lamp ON = High 2.0 - 50
Lamp OFF ={Low. 0.0 - 0.8 ¥
Brightress Adj VBR 0.5 - 3.3 Y
LAMP :
Life time 40,000 Hrs 3
MNotes

1. The input voltage ripple is limited- below 400myp-p.
2.The specified current and power consumption are under the typical supply Input voltage, 24V,
3.The life is determined as the time at which luminance of the lamp is 50% compared to that of initial
value at the typical lamp current on condition of continuous cperating at 25 + 2°C.
4. Electrical characteristics are determined after the unit has been ‘ON' and stable for approximatehy
30min In a dark environment at 25 “C+ 2°C,
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3-2. Interface Connections
This LCD amploys Two interface cornections, a 30 pin connector is used for the module electronics and a

14Pin Connector s used for the integral backlight system.

3-2-1. LCD Module

- LCD Connector{CN1): KDF71G-303- 1M, (Manufactured by Hirose )
- Mating Connector : FI-X30C2L (Manufactured by JAE) or Equivalent

Table 3 MODULE CONI\ECTOR(CNI) PIN CONFIGURATION

No | Symbol Description Mo | Symhol Symbaol

1 {FROM Winuz signal of odd chefinel 0 (LYDS) 16 1SRI1P Flus signal o evan shannst 1 (LYDS)

2" \FROF Pluz zigral of odd chennel 0 {LVDS) 17 1GND Ground

3 IFR 1M Winug signal of odd chanpsl 1 [LVDR) 18- 1 SR2M ki Frsl ot even channel 20LYDE)

4. FR1P Plus gignal of ndd chennel 1 {L‘-.*’DB} 19 SRQP Fluz eignal o even chiennel 24L0DSY

5 [FR2M tinue siarial of odd channel 2 (LvDE) 200 SCLKlNM E‘;inuﬁ signal ot evsn slock shannsl (LVDE)
6 FRaP Plus zignal of odd charnel 2 (D3} 21 | SCLKINP i o even olock charne (LF0S)
7 (GND Ground 22 1 SR3M signak of gean clhiennel 3 ERE Y]
8 (FCLKINM | Hirus sigrisl of odd clock chenne] (LvDS) |23 | SR3P Plus sigral of sven thannel 5 (LVDE)

9 (FCLEINP | Plus signal of odd clock channsl {LYDS) 24 FGND Ground

10 {FR3M Minuz sigral of odd chennel 3 {LWDE) 25 INC No Connection

11 |FR3P Flug zianal 6f 0dd channel 5 (LvDSH 26 INC No Connection

12 SROM- Minus signal of sen channsl G 27 (DCR_OUT [ Dynamic C/R output

12 iSROP Plisz sigrst of even channel 0 (LYDSh 28 110 Mo Connsetion
14 ' GND Ground 29° Yoo Fower Supply +12,0¢
15 (SR Mire sighal of seen chdnnel 1ILYDE} 30 {VYico Power Supply +18:0v

Mote: 1. Al GND(ground) pins should be connected together and to vss which should also be connected to

the LCD's metal frame.
2. Al viep (power input) pins should be connected together.
3. Input Level of LVDS signal is based on the IEA 664 Standard..

Rear view of LCM

KDF71G-308-1H [ Figure 4 ] Connector diagram
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Table 4. REQUIRED SIGNAL ASSIGNMEMNT FOR Flat Link (TE:SN75LVDS83) Transmitter

Pin #| Pin Name Require Signal Pin #| Pin Name Reguire Signal
1 Vee Pawer Supply for TTL Input | 25 GMD Ground pinfor TTL
2 D5 TTL Input (R7) 30 D26 TTL Input (DE)
3 B[S} TTL Input (RS} I Tx CLKIN TTL Level clock Input
4 D7 TTL Input (GO} 32 FWR OWN | Power Down [nput.
L GND Ground pin for TTL 33 PLL GND Ground pin for PLL
B D8 TTL Input (G1) 34 PLLVee | Power Supply for PLL
7 Ds TTL Input (G2) 35 PLLGND Ground pin for PLL
g D10 TTL Input (GB) 38 LVDS GND | Ground pinfaor LVDS
9 Wee Power Supply for TTL Input | 37 | TxOUT3 + Positive LvDS differential data output 3
10 D11 TTL thput {G7) 38 | TxOUT3 - Megative LYDS differential data.output 3
11 D12 TTL Input (G3) 39 | Tx CLKOUT# | Positive L%DS differential clock output
12 D13 TTL Input {34) 40 | Tx CLKOUT - | Negative LVDS differential clock output
13 GND Graund pin for TTL 41 Tx OUTZ + Positive LVDS differential data output 2
14 D14 TTL Input (GB) 42 | TxOUT2- | Negative LVDS differential data output 2
15 D15 TTL Input (BO) 43 | LVDSGND | Ground pinfor LVDS
16 DB TTL Input (BB) 44 LvDS¥ee | Power Supply for VDS
17 vee Power Supply for TTL Input | 45 Tx OUTT + Positive LYDS differential data output 1
18 D17 TTL Input:(B7) 4B Tx OUTT - MNegative LVDS differential data autput 1
19 D18 TTL Input (B1) 47 | TxOUTD % | Positive LYDS differential data output 0
20 D19 TTL Input (B2) 48 | TxOUTD - | Negative L'VDS differsntial data output 0
2 GND Graund pin for TTL Input 49 LVDS GND | Ground pin far LYDS
22 D20 TTL Input (B3) 50 D27 TTL Input (RE)
23 D21 TTL Input (B4) 51 0o TTL Input {RO)
24 D22 TTL Input (B5) 52 o TTL Input (R1)
25 D23 TTL Input (RSVD) 53 GND Ground pin for TTL
26 Vee Power Supply for TTL Input | 54 D2 TTL Input (R2)
yr D24 TTL Input (HSYNC) 55 D3 TTL Inpat (R3)
28 D25 TTL Input (WSYNC) 56 04 TTL Input {R4)

Notes ; Refer to LvDS Transmitter Data Sheet for detail descriptions.
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o

LYDE Input characteristics

1. DC Specification

LVDS -

LVDS + a4 -

. Von Y o _wsoe | Y _pwn
# [Vl = [(LYDE+ )Y~ (LVD B4
#Won = {(LYDS+) + (LVDS)¥2

ov

L¥DB Differential Voltage Mol 100 600 iy -
LYDB Cornirior mode Yoltage Yoy 08 18 ¥ -
LVDS Input oltage Range Wiy 03 21 ¥

2. AC Specification

" Tan -
| End 1
LvD$S Clock T
o n 7
LD 3D GR) T 4D O O G0 O O B O
L tesen (Fas 1/Ta)
b 1) 850Hz > Folk 2 85MHz : =400 ~ +400
taken 2385hHz°> Felle = 65MHz © -600 ~ +500

) texew - 400 +400 ps 85MHz > Folk = 65MHz

LYDS Clock to Data Skew Margin -

tokew - 600 +600 ps E5MHz > Folk = 25MHz
LVDS Clock to Clock Skew Margin (Evento Odd) | tseen Eo -17 + {77 Teik -
aximurn devialion

F - £3 %
of input clack frequency during 55C bEV ‘ ’
Mlaximurn maodulation freguency
- - 0 iKH -
of input clock during S8C. Fuion 200 (e
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terove ga

e | —

LwD$ Even Clock
i Ten !
[

WosBenData ¥ WY D ){ |

< Clock skew margin between channel »

Foanhr * FDE\!

P | .
—
FMOD
T'i'r:nek
3. Data Format < Spread Spectium >

1) LVDS 2 Port

RCLK+

RXin00 ¢

RiinOf ¢

RXin 02 +&

Rin 08 -+

R?
(3]
RS
R
R3
Rz
Ri
FO

3B

RXinED ¢ '
* 00D = 1st Fxel
RXINE 44 EVEN=2nd Fixel

RXinE2 +4

RAINE3 +4

—Fravious(N-13h D;de_;<—mmr|KNh) Cy‘de,——-—-—-_-;:i—Nen(N«H):h Cle—

< LVDL: Data Forgnat =
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2) LVDS 1 Port

RCLK+

Ra+i-
FEB+f-
RCH-

EL+f-

el

!
&
B
&
8

o

© ]
&

=
&
®
8
8
@

o
=

N

i)

]

N CIHS

X

I
I
%
J

2]
&
g
#

>—<>£‘4f'——<>—\
&
m
=

. — i Dt
H
B

B?IBJ

— Pravious (-1 )thCyele

Next(H +1)1th Cycle —

Current (Mth) Cyele -

T

G




3-2-2. Backlight Interface
-Inverter Connactor @ S14B-PHA-SM3 Side entry type (Manufactured by JST) or Equivalent
- Mating Cornector : PHR- 14 (Manufactured By JST) or Equivalent

Table 4, INVERTER CONNECTOR PIN CONFIGULATION

LM260WU2
Liquid Crystal Display

Pin Mo Symbol Description Remarks
1 Vel Power SUpply +24.0Y
2 VoL Powier Supply +24.0%
3 VeL Power SUpply - +24,0¥
4 WL, Power SUpply +24,0V
5 YL Power SUpply - +24.0¥
& GND Power Ground
7 GhG Power Ground
B8 GND Power Ground Mote 1
9 G Power Grouind
10 GND Power Ground
11 OPEN- NC
12 YON Backlight On/off Signal. {On : 2.0¥~EYfOff :0.0~0.8Y)
13 WBR Brighiness Adjustable Yoltage (Max :3.3v f Min 10.5V)
14 OPEN NC.
Notes : 1. GND is connected . the LCDYs metal frame,

Rear view of LCM

— PCB
Sl T

S 14B-PHA-SM3

(IST : Japan Solderless Terminal Co. Ltd.)

[ Figure § ] Inveter connector view
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3-3. Signal Timing Specifications

This Is signal timing required at the input of the TMDS transmitter. All of the interface signal timing should be
satisfled with the following specifications for it's proper operation.

Table 5. TIMING TABLE (VESA COORDINATED VIDEO TIMING)

ITEM SYMBOL| Min Typ Max Unit Note
Period teLk 6.58 6.49 641 ns
DCLK | Pixel frequency
Frequency foik 152 154 156 PiHz
' 154Mbe
Period Hp 2072 2080 20086
Hsync , toLK
Width-Active twH 32 32 32
Period twp 1233 1235 1237 P
Vsyne | Frequency fu 5885 59.95 51 Hz
Width-Active gy 5 & & P
Horizental Valid tHy 1920 1920 1920
Horizontal Back Porch tHBP 72 80 B8 —
Horizontal Front Porch tHFP 40 48 56
Data |Horizontal Blank - 152 160 168 twrH+ tHBP+ P
Enable | vertical valid v 1200 1200 1200
Yertical Back Porch tvep 25 26 27
tHp
Yertical Front Porch tvep 2 3 4
vertical Blark - 33 35 37 tw+ tvep+ tvep

Mote: Hsync period and Hsync width-active should be even number times of tck. If the value is odd number
times of ik, display control signal can be asynchronous. In order to operate this LCM a Hsync;
Ysyn, and DE(data enable) signals should be used.

1. The performance of the electro-optical characteristics may be influenced by variance of the vertical
refresh rates,

2. Vsync and Hsync should be keep the above specification,

3. Hsyne Period, Hsync Width, and Horizontal Back Porch should be any times of of character
nuimber (8).

4. The polarity of Hsyne, Vsync is not restricted.




3-4. Signal Timing Waveforms

LM260WL2
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Hsyne, Vsyne, DE, DATA “jfm_
K jo.5v00
T2 eV VaVaV: WaWaWall

Dclk
YALID
| INVALID XX X >Qg>< X vALD
DATA
/
DE{Data Enable)- B é
7
Data are latched at the Falling edge of DCLK
: fip
Hsync P“’" §
- 2}
Ciep vl Gy i . Lee
DE(Data Erlable) 7 g;é \
typ ]
Loy 4
Wsync /7~ "«;\ §
R Cyep l, Gy T
DE(ata Enble) ﬂﬂ aVa /% K




3-5. Color Data Reference
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The Brightness of each primary color (red,green blue) 1s based on the 8-bit gray scale data input for the color;
the higher the binary input, the brighter the color. The table below provides a reference for color versus data

iNput,
Table 6. COLOR DATA REFERENCE
Input Color Data
coler RED GREEN BLUE
MEB LSE {MSB LSB |MBE LSB
R7 R6 R5 R4 R3 R2 Rl RO|G7 G6 G5 G4 G3 G2 G1 GO |87 B6 B5 B4 B3 B2 Bt BO
Black 0 0000 O0OD0O0 0000 Q@O0 Olos 00 0.0 0 0 '
Red (255) t t ¢t 1 1 11 1|0 0o 000 0O 0O 0 0|00 C G 0 0 0 0
Green (255) o0 o0 6 0 00 Oft 1t 1 1 1t tloo0 0 0 8 0 0O @
Basic  |Blue (255) 0 09 0D Q.06 0f0 0o 0 00 0 O}t Lt 1 1 1 1 i
Calor | eyan o0 0000000 L t 1t t 1 1jt 1 1 1 1 1 1 1
Magenta t 1t 1t 1ttt 1{0 8¢ ¢ g o0 o0 ot 1 L1111t
vellow 1 1 1t 1 1 ¢t 1ft i1 1 1ttt i1loo0 0 0 09 0 0
White SRS GRS RS THND WS SN SN A 5 VRS SRS SRS IS NN SN SN B &SNS SN SN FRS DS S
RED(000} Dak (0 0 0 0O 0 O O OO0 0 O O 0 O 0 00 0 0 0O 0 0 0 O
RED {001) 0 00 0°Q0 00 1|00 0@ 0 00 0joo Q0 00 d 0
RED ,
RED (254) 1t ¢ {1 t 11 B0 D 0 0 0 QO 0 Q00 O 0 0 0 0O
RED (255) 1 1 1 11 11 1l0 0o 000 o oo 0flo0 00 o0 0 00 0
GREEM(000) Dark ([0 0 0 0 0 0O 0 O|0 0 0 0 0 O O 0000 0O O O 0 0 O
GREEM (001) o 000 0 00O WO 00 O OO0 100 00 8 0 0 0
GREEM
GREEN (254) 0o 00 000 O0O0ofl 1t 1 1t 1 0j00 00 00 0 0
GREEN (255) C o0 0000 ojt 11 1t 11 1|00 0 0 00 D00
BLUE(ODO} Dark {0 O 0 0 0 0 0 0flg o 0 0o 0o 0 0 00 0 0 0 0 0 O O
BLUE (001) 6 0 0 0 00O O O DO B O O Gl6o0 0 0 00 0 i
BLUE
BLUE (254) G o0 0 0 0D Oolod 00 o 00 0t 1 11 11t oo
BLUE (255} 0 000 0 OCO0 OO0 OO0 0 0O Q@ O0ft 1 1 1 1t 1 1 1




3-5. Power Sequence

Liquid Crystal Display

LM260WU2

. 90% —
i
Power supply for LCD 10% 1010 __g_/
Yee P 5 £
bt e
PT1 T2 PTE L T
l— Walid data }——l
Interface sighal
¥, :
oV T4 |
; ‘ Lamp on
Power for LAMP OFF P OFF
Table 7. POWER SEQUENCE
Values
Parameter Units
Fin Typ Max
TY 0.3 - 10 ms
T2 0,01 - 50 ms
T3 B0 - - ms
T4 200 - - ms
T3 0.01 - S0 ms
T7 500 - ms

Notes : 1, Please avoid floating state of inter face signal at invalid period. ‘
2. When the interface signal is invalid, be sure to pull down the power supply for LCD V| to OV,
3; Lamp power mustbe turn on after power supply for LCD and interface signal are valid.,




% s

LIS

3-7. Power Sequence for Inverter

Vi
Ko —3[— 90%

Power Supply, Vg, ov 4 ii0%
IR o
T2.

'
He
-
N

Lamp ON/ORF

LM260WU2
Liquid Crystal Display

LAMP OFF LAMP ON
) T3
Lamp Dimimer
H 15 H
vin_typ { :
Vin Dipping I ¥in_dip £ Yin_typ % 0.2
oy -
Table 8. POWER SEQUENCE
Yalues
Pararmeter Units-
) Min Typ hax )
= 1 - 30 ms
T2 200 - - ms
T3 - - 50 ms
T4 500 - - ms
1] - - 10 ms
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4. Optical Specifications

Optical characteristics are determined after the unit has been 'ON' for approximately 30 minutes
in a dark environment at.25+2°C, The values specified are at an approximate distance 50cm from the LCD
surface at a viewing angle of & and 8 equal to 0 * and aperture 1 degree,

FIG. 1 presents additional information concerning the measurement equipment and method.

Pritchard 880 or
equivalent

Optical Stage(x,y) M’LCD ModLle

FIG. 6 Optical Characteristic Measurement Equipment and Method

Table 9. OPTICAL CHARACTERISTICS (Ta=25 °C, V| o5 =120V, f,=60Hz Dck=154MHz, Ve =3.3¥)
Yalues :
Parameter Symbol - Units Notes
il Typ Max
Contrast Ratio CR 700 1000 1
Surface Luminance, white Lin 320 400 cd/m? 2
Luminance Yariation & wvrrE 75 % 3
Rise Time Trg - 3.5 12 me 4
Respiorse Time Decay Time . Try : 6.55 12 ::2 :1
Gray to Gray TS ' =
g T are. v - - 12 ms 3
'RED Rx 0.677
Ry 0,312
GREEN GX 0,210
Color Coordinates Gy Typ 0,687 Typ
[CIE1931] BLUE Bx -0.03 0.150 +0.03
By 0.054
WHITE W 0,313
Wy 0.329
Harizontal 8 - 178 =
Color Shift - it Degree 6
Vertizal Brer - 178 -
Calcr gamut G - 117.5 = %% 7
Yiewing Angle (CR>10}
Horizontal By 170 176 -
General - Degrae 8
Yertical By 170 178 -
. Horizontal 6 178 -
Effective : G Degree 9
Vertical . 178 -
o ;
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Notes 1. Confrast Ratio(CR) is defined mathematically as
Surface Luminance with all white pixels

Contrast Ratio = - : :
7 Surface Luminance with al black pixels

It is measured at center point(Location P 1)

2. 5urface luminanceLwhis luminance value at center point{P 1) across the LCD surface 50cm from
the surface with all pixels displaying white. For mare inforation see FIG. 2,

3. The variation in surface luminance , 8 WHITE is defined as .

Minimum(yg, Ly, - Do) x 100(%%)
Maxirnirm Ly, Loy o Lo

e =

Where L1 to L9 are the luminance with all pixels displaying white at ¢ locations.
For more information see FIi5 2;

4, Resporse time is the time required for the display to fransition from black to white (Rise Time,
Tr) and from white to black [Decay Time, Trp). For additional information see FIG 3.

5. Gray to gray response time is the time required for the display to transition from gray to gray.
For additional information see Tablg 10.

6. Color shift is the angle at which the color difference is lower than 0.04.
For more information see FIG 4.
- Color difference {AU'v")
4x 9};

To2xt12p43 T Thia12y43

Aee'= o JG 1 Y+ =y )Y WL VL LY value at viewing angle direction.
"‘/( T ) ) L2, v'2 1 Uy value at front (©=0)

- Pattern size + 25% Box size
- Viewing angle direction of color shift : Horizontal, Vertical

7, Color gamutis calculated from CIE1976,

8. Viewing angle is the angle at which the contrast ratio is greater than 10, The angles are
determined for the horizontal or x axis and the vertical or v axis with respect to the z axis which
is normal to the LCD surface. For more information see FIG S..

2. Effective viewing angle is the angle at which the gamma shift of gray scale is lower than 0.3,
For more information see FIG & and FIG 7,

10. Gray scale specification
Gamma:Value is approximately 2.2, For more informatior see Table 11,
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Measuring point for stirface luminance & measuring point for luminance variation,

fle—HAD

¥/10 T

A HMA mm Active Area
B w4 mm
@HYV - Active Area

FIG. 7 Measure Point for Luminance

The response time s defined as the following figure and shall be measured by switching the input signal for
“black" and “white”,

,TrD
fege ™
100 P P
GO [ emeemevmenmnnnn s e gooroh e ;--
Optical
Response ;
10 ..................... decmrmesccanennencanemesmennenmanra mnan ;« ...............
0 white '

FIG. 8 Response Time
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The gray to gray response time is defined as the following figure and shall be measured by switching the
input signal for “Gray To Gray”,
- Gray step : G step
- Tara_swr is the total average time at rising time and falling time for “Gray To Gray”.
< Tara_max is the max time at rising time or falling time for “Gray To Gray”,

Table 10, Gray to gray response time table

Riging Time
Gray to Gray : ,
G235 G191 G127 G63 GO

G255 Rt
G191

Fallig Tirme G127
G563 e

G0 T

Color shift is defined as the following test pattern and color.

259% Box size

FI1, 9 Test Pattern

Average RGB values in Bruce RGB for Macheth Chart

G 36 142 112 102 118 199

R
G 104 59 57 39 193 162
B 24

R 26

G 32

B 145

Whits leutral

R 240 206 110

G 240 206 110

B 240 206 110 22
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Normal
' E v
! : / 4 =907, Up
: S ——
b = 130°, Left ' S T—

= (P, Right
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FIG, 10 Viewing angle
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- p v | Linsar Regression:y= yvx+b
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Command-Leve| Value, V

FIG. 11 Sample Luminance vs. gray scale
(using a 256 bit gray scale)

L=al" +1,

Log Command-Level Value, x = log(V}

FIG. 12 Sample Log-log plot of luminance
¥s, gray scale

log(L - L) = rlogF )+ logla)

Here the Parameter @ and  relate the signal level ¥ to the luminance L.
Thie GAMMA we calcUlate. from the log-log representation (FIG. 7)
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Table 11, Gray Scale Specification

Gray Levsl Relative Luminance [%8] {Typ.)
0 0.1
.................. 3112
.................. 534?
.............. 9511?
................ 12?212
.................. 159352
.................. 191530
223 ......................................................... ?54 .......................................
.................. 2 55100
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5. Mechanical Characteristics

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

Horizontal 582.0mm
Qutline Dirmension Yertical 375.6mm

Depth . 41.5mm

Horizontal 554, 1mm

Bezel Area
Vertical 347.8mm
v Horizontal 550.08mm

Active Display Area

Vertizal 343.8mm

Weight Typ : 3270 g, Max ; 3400 g

Hard coating(3H)

Surface Treatment anti-glare treatment of the front polarzer

Motes : Please refer to a mechanic drawing in terms of tolerance at the next page.
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6. Reliability

Ervironmert test condition

LM260WLU2

Liquid Crystal Display

Mo Test Item Candition
1 High temperature storage test Ta=&0°C  240h
2 Low temperature storage test Ta=-207C 240h
3 High temperatiire aperation test Ta=50°C. 50%RH 240h
4 Low temperatiire operation test Ta=0%C  240h
Wava form : random
. Vibration test \fpratl?n le\lgel : 147G RMS
(non-operating) Bandwidth ;' 5-200Hz
Duration . X,¥,Z, 33 min
e time'each direction
Shodk level : 100G
5 Shodk test Waveform . half sine wave, 2ms
{(non-operating) Direction ; X, +Y, +Z
One time each direction
7 Humidity condition Operation Ta=40 C ,90%RH
g Altitude
storage / shipment 0.- 40,000 feet(12192m)
Maximum Storage Humidity for AR
2 4 cornet light leakage Mura, Max FO%RH , Ta=40"C
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7. International Standards

7-1. Safety

a) UL 80950-1:2003, First Edition, Underwtiters Laboratories, Inc.,

Standard for-Safety of information Technology Equipment.

) CAN/CEA C22.2, No. 60950-1-03 1st Ed. April 1, 2003, Canadian Standards Association,
Standard for Safety of Infarmation Technology Equlpment

C) EN 60950-1:2001, First Editian,

European Cnmmfttee for Electrn technical Standardization(CENELEC)

European Standard for Safety of Information Technology Equipment.

7-2. EMC

ay ANSI Ce3.4 "Methods of Measuremant of Radio-Noise Emissions fram Low-Voltage Electrical and
Electrical Equipment it the Range of 9kHZ to 40GHz. "American National Standards. Institute(ANSI),
1992

b) C.I.5. P. R. "Limits and Methods of Measurement of Radio Interface Characteristics of lnmrmatlon
Technology Equ;pment " International Special Committee on-Radio Interference.

c) EN 55022 "Limits and Methods of Measurement of Radio Interface Characteristics of Infarmation
Technology Equipment.” European Committee for Electro technical Standardization. (CENELEC), 1998

{ Including AT 2000)
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8. Packing

8-1. Designation of Lot Mark
aiLotMark

A B C D E F G H I J K L M

AB,C : SIZE(INCH) O YEAR
E : MONTH F o~ M SERIAL NGO,
Note
1, ¥YEAR
Year 2001 | 2002 |-2003 | 2004 | 2005 | 2006 |.2007 | 2008 | 2009 | 2010
Mark 1 2 3 4 3 6 7 a e 0
2. MONTH
Marith Jan | Feh | Mar | Apr | May | Jun ub | Aug | Sep | Oct | Nov | Dec
Mark 1 2 3 4 5 6 7 8 9 A B C
b) Location of Lot Mark

Serial No. is printed on the label. The label is attached to the backside of the LCD module,
This s subject to charige witholt prior notice.

8-2. Packing Form

&) Package quantity In one box : 5EA

b) Box Size ; 452X376X660
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9. PRECAUTIONS

Please pay attention to the followings when you use this TFT LCD modtle,

9-1. MOUNTING PRECAUTIONS

(1) You must rmount a module using holes arranged in four corners or four sides.

(2) You shoLlid consider the mounting structure so that uneven force (ex. Twisted stress) is not applied to the

~ module. And the case on which a module is moLnted should have sufficient strength so that external

~ forceis not transmitted directly to the module,

(3) Please attach the surface transparent protective plate to the surface in order to protect the polarizer.

Transparent protective plate should have sufficient strength in order to the resist external force,

(4) You should adopt radiation structure to satisfy the temperature specification, '

(5) Acetic acid type and chlorine type materials for the cover case are not desirable because the former
generates corrosive gas of attacking the polarizer at high temperature and the latter causes cireuit break:
by electro-chemical reaction. '

(6) Do not ouch, push or rub the exposed polarizers with glass, tweezers or anything harder than HB

pencil lead, And please do not rub with dust clothes with chemical treatment,
Do not wuich the surface of polarizer for bare hand or greasy cloth. (Some cosmetics are detrimental
to the polarizer.) v

(7) When the surface becomes dusty, please wipe geritly with absorbent cotton or other soft materials like
chamois soaks with petroleum benzene. Normal-hexane is recommended for clearing the achesives
Used to attach front / rear polarizers: Do not Use acetone, toluene and alcohol because they calise
chemical damage to the polarizer. ,

(8) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading. ’ ‘ '

(9 Do not open the case because inside circuits do not have sufficient strength,

a-2. OPERATIHG PRECAUTIONS

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage™
¥=200mV(Over and under shoot voltage) ‘

(2) Response time depends on the temperature. (In lower temperature, it becomes longer.)

(3) Brightriess depends on the temperature. (In lower temperature, it becomes lower.)

And in lower temperature, response time(required time that brightness is stable after turned on) becomes
lonhger: ,

{4) Be careful for condensation at sudden temperatLire change. Condensation makes damage to polarizer or
electrical contacted parts. And after fading condensation, smear or spot will occr.

(5) When fixed patterns are displayed for a long time, remnant image s likely to oceur;

(&) Module has high frequency circuits: Sufficient suppression to the electromagnetic interference shall be
done by system marufacturers, Grounding and shielding methods may be importarit to minimized the
interference. ;

(7) Please do not give any mechanical and/or acoustical impact to LCM. Gtherwise, LCM can't be operated

its full characteristics perfectly,

(8) A screw which is fastened up the steels shoLld be a machirie screw,

(ifnot, it causes metallic foreign material and deal LCM a fatal blow)

(8) Please do notset LCD on its edge;
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&

9-3. ELECTROSTATIC DISCHARGE CONTROL

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain that.
treatment persons are cornected to ground through wrist band ete, And don't touch interface pin directly,

9-4. PRECAUTIONS FOR STRONG LIGHT EXPOSURE

Strong light exposure catises degradation of polarizer and color filter.

9-5. STORAGE

When storing modules as spares for a long time, the following precautions are necessary.

(1) Store them in a dark place. Dio not expose the module to sunlight or fluorescent light. Keep the temperature
between 5°C and 35°C at normal humidity, '

(2) The polarizer surface should not come in contact with any other object.
It is recommended that they be stored in the container in which they were shipped.

9-6. HANDLING PRECAUTIONS FOR PROTECTION FILM

{1) The protaction film is attached to the bezel with a small masking tape, ; «
Wwhen the protection film is peeled off, static electricity Is generated between the film and polarizer,
This shiould be peeled off slowly and carefully by pecple who are electrically grounded and with well ion-
blowr equipment or in‘such a condition, ete.

(2) When the module with protection film attached is stored for a long time, sometimes there remains a very
small amount of glue still on the bezel after the protection film is peeled off,

(3) You can remove the glue easily, When the glue remains on the bezel surface or its vestige is recognized,
please wipe them off with absorbent cotton waste or other soft material like chamois soaked with normal-
hexane:
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Warranty for Non—Inclusion of Hazardous Substances
in_ Products (ver.4.1)

Our company hereby warrants and guarantees that all of or part of pracluots,
including, but not limited to, the periphierals, accessorles or {including vour
subsidiaties and affiliated companv} directly or packages, manufactured and/ or
daelivered to vaur company indirectly by our company {moluqu our subsidiaries
or affilated companies) are free from any of the substances listed in your
comipany s Technology Standard or its subsequent revigion; including the
following articles,

1. Qur oo pany actualhy n,om;or‘am with enviroranent-inencdly noliow
pushed by your company and follows the total sbolition schedule of Ph, Od,
CrrB, My, PBB and PFBOEY proposed by Ha.amrlous, subsstances
rresinagemarit standard I your company

2. 0Our sompany don't excessively enaluge o the noxicds matedal indluding
Cd, Phoin ;prﬂdm s and parts supporting (o the depgrimant of D90 g
glectronics. It the environmentsl scoident is oosurred by owr company's
mistake. r:md lnsutficient improvaement, acis oh DUy company's fespons zibility

3. Olr company enzurs that all of Informadion submitted to your company s
rest arbitrary astimation and’is (o the sxact dosumaerit baged anreliable
data,

By attached Data, Qur company warranis this products camﬂrm o]
fo itc«wmg reqmrgmoﬂts {Check sach applicable item)

; F’;.J Free Soldering  [Pb Free [#RoHS Free .‘EE/{TCO 03

afinition !
3 Pb Froe .:foJU( L Parts rnuoi rrmu( DIDZ: W:&t rog Hy eun,e c‘c)ndmon.

: B Pb Fres @ Lead wire ;:L—ng i P Fren(Fby content <1 DOO_upm} émﬁ
Innar nontast point and Bocy fse ‘
T B ADHS Fres : Part

& rwt aontg’
sl Ul sk i
B TO0 Y Part meeal cCﬁ O3 and LG alealronic:
{Qdc‘J{)Dm. Ph<50ppm, Hip<2ppm | C.r+G BLJS L‘bDE.:.C“]DD]

Company nama

Date

'

Representative :

Signature H






