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1. General description

LM230WWFE1-TLDT is a Color Active Matrix Liguid Crystal Display with an integral Cold Cathode Fluorescent
Lamp{CCFL) backlight syster. The matrix employs a-Si Thin Film Transistor as the active element. It is a
transrissive type display operating in the normally white mode. It has a 23 inch diagonally measured active
display area with FHD resolution {1080 vertical by 1920 horizontal pixel array) Each pixel is divided into Red,
Green and Blue sub-pixels or dots which are arranged in vertical stripes. Gray scale or the brightness of the
sub-pixel color is determined with a 8-hit gray scale signal for each dot, thus, presenting a palette of more than
16,7M colors with Advanced-FRC{Frame Rate Control). It has been designed to apply the interface method
that enables low power, high speed, low EMI. FPD Link or compatible must be used as a LvDS(Low Yoltage
Differential Signaling) chip. It is intended to support applications where thin thickness, wide viewing angle, low
power are critical factors and graphic displays are important. In combination with the vertical amangement of
the sub-pixels, the LM230WWF1-TLD1 characteristics provide an excellent flat panel display for office autormation
products such as monitors.

FIG. 1 Block diagram — RGB
’—.' Source driver circuit
Bl TooanesLmnatai et 51920
LYDS :1 .
pair #1 Timing [
LYDS controller i
pair #2 TFT-LCD Panel
CHL T {1920xRGBX 1080 pixels)
{30pin’

+8Y Fower circuit | | 1080
WLCD block

Yiarmp—_ CNE, 3 (2pin)  |— Backlight assembly (2 CCFLs)

General features

Active screen size 23 inches(58.42cm) diagonal{Aspect ratio 16:9)

Qutline Dimension 533 2(H) x 312000 x 14500 mm(Typ.)

Fixel Pitch 0,265 mm ¥ 0. 265 mm

Fixel Format 1920 horiz, By 1080 vert, Pixels RGB stripes arrangement
Interface LWDS 2Port

Color depth 16.7M colors

Luminance, white 250 cd/m2 { Center 1Point, typ)

Wiewing Angle (CR>10) RAL 170(Typ.), U/D 160{Typ.)

Fower Consumption Total 17.3W (Typ.), (4.5WEV, ., 12.8W@I; =7.5ma)
Weight 24500(tvp.)

Display operating mode | Transmissive mode, normally White

surface treatments Hard coating{3H) & Anti-Glare treatment of the front polarizer
Yer. 0.1 Mar., 13, 2009 4 /32
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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
Farameter Symbol s - Units Motes
illal Kifzle
Fower Supply Input Woltage Wia -0.3 +E.0 Widc At 257
Operating Temperature T 0 50 i
Storage Temperature Tem -20 &0 o ;
Operating Ambient Humidity Hisg 10 20 2aRH
Storage Humidity Her 10 0 2%REH

Mote : 1. Temperature and relative humidity range are shown in the figure below,
Wet bulb temperature should be 29 °C Max, and no condensation of water,

FIG. 2 Temperature and relative humidity
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3. Electrical specifications

3-1. Electrical characteristics

It requires two power inputs, One is employed to power the LCD electronics and to drive the
TFT array and liquid crystal, The second input power for the CCA/Backlight, is typically
generated by an inverter, The inverter iz an external unit to the LCDs.

Table 2. Electrical characteristics

Farameter Symbol el LInit Motes
Min | Typ | Max

MODIULE ¢

Fower Supply Input Woltage e 4.5 5.0 = widc

Fermissive Power Input Ripple Yiep - - 0.4 W 3

Fower Supply Input Current lLco-mossc - £ Y it 2
T - 1050 | 1250 M z

Fower Consumption Pres = 4.5 05 Wy att 1

Inrush current i # # 2.0 A, 4

Mote
1. The specified current and power consumption are
under the WVico=5.0W, 25 £ 2°C,f,=60Hz condition
whereas mosaic pattern(s = &) is displayed and f, is the frame frequency.
2. The current is specified at the maximum current pattern.
2. Permissive power ripple should be measured under WCC =500, 257C, f, (frame frequency)=Max
condition and AL that time, we recommend the bandwidth configuration of oscilloscope
i= o be under 20MHzZ.
4, The duration of rush current is about 2ms and rising time of power Input is S00us + 20%,

FI1G.3 pattern for Electrical characteristics

power consumption measurement power input ripple

" White : 255Gray
Black : 0Gra

Mosaic Pattern(8 x &) Full Black Pattern

O
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Table 3. Electrical characteristics

Farameter Symbol Values Iinit Motes
Mn | Typ | Max
LAaMP

Operating oltage o | B30(.0mA) 850 (7 SmA) | 1000 (3.0mA) | Vaws e
Operating Current oL a0 b 8.0 M s 1
Established Starting “woltage WS 1, 2

at 25 °C 1500 Yrms

at 0°C 1800 L0
Operating Frequency Taij. 40 B0 70 kHz 4
Discharge Stabilization Time Ts 3 illal =
Power Consumption FoL 128 14.1 W gt &
Life Time s0000 Hrs 1, 7

Mote :

The design of the inverter must have specifications for the lamp in LCD Assembly.

The performance of the Lamp in LCM, for example life time or brightness, is extremely influenced

by the characteristics of the DC-AC inverter. So all the parameters of an inverter should be carefully
designed so as not to produce too much leakage current from high-voltage output of the inverter.

YWhen you design or order the inverter, please make sure unwanted lighting caused by the mismatch of
the lamp and the inverter {no lighting, flicker, etc) never occurs. When you confirm it, the LCD-Assembly
should be operated in the same condition as installed in you instrument.

¥ Do not attach a conducting tape to lamp connecting wire. If the lamp wire attach to a conducting tape,
TFT-LZD Module has a low luminance and the inverter has abnormal action.
Because leakage current is occurred between lamp wire and conducting tape.

1. Specified values are for a single lamp.
It is only reference voltage in LCM or System.
2. Operating voltage is measured at 25 + 2°C and follows as below condition,
1y + 10%@typical operating voltage is based on single lamp.
2y £ 20% @typical operating voltage is based on system & test equipment tolerance.
3. The voltage above ¥ should be applied to the lamps for more than 1 second for start-up,
{Inwverter open valtage must be more than lamp starting voltage.
Otherwise, the lamps may not be turned on. The used lamp current is the lamp typical current,
4. Lamp frequency may produce interface with horizontal synchronous frequency and as a result
this may cause beat on the display. Therefore lamp frequency shall be as away possible from
the horizontal synchronous frequency and from its harmonics in order to prevent interference.
5. Let's define the brightness of the lamp after being lighted for & minutes as 100%.
Te is the time required for the brightness of the center of the lamp to be not less than 95%.
6. The lamp power consumption shown above does not include loss of external inverter,
The used lamp current is the lamp typical current. (Pg = Ye 8 Ig 8 Migmp )
7. The life is determined as the time at which brightness of the lamp is 50% compared to that
of initial value at the typical lamp current on condition of continuous operating at 25 + 2°C,

Yer. 0.1 Mar., 13, 2009 7 /32
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Mote :

8. The output of the inverter must have symmetrical{negative and positive) voltage
waveform and symmetrical current waveform {Unsymmetrical ratio is less than 10%3,
Please do not use the inverter which has unsymmetrical voltage and unsymmetrical
current and spike wave. Requirements for a system inverter design, which is intended to
hawve a better display performance, a better power efficiency and a mare reliable lamp,
are following.It shall help increase the lamp lifetime and reduce leakage current,

a. The asymmetry rate of the inverter waveform should be less than 10%.
b. The distortion rate of the waveform should be within 42 £10%.
* Inverter output waveform had better be more similar to ideal sine wawve.

* Asymmetry rate;

I
: |1, =1 |/ Iyme % 100%

* Distortion rate

{5 I T B e

9. The inverter which is combined with this LCM, is highly recommended to connect
coupling(ballast) condenser at the high voltage output side. When you use the inverter
which has not couplingiballast) condenser, it may cause abnormal lamp lighting because
of biased mercury as time goes,

10.In case of edgy type back light with aver 4 parallel lamps, input current and voltage
wave form should be synchronized

Yer. 0.1 Mar., 13, 2009 B
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3-2. Interface connections

LCD connector{CN1Y @ GT103-308-H23 (LSC) , IS100-L30B-C23 (UIU)
Mating connector © FI-X30H and FI-X20HL (JAE) or Equivalent

Table 4. Module connector{CiN1) pin configuration

Fin Mol Svmbaol Cescription
1 RXO0- Minus signal of 1st channel O (LWYDS)
2 RXOO+ Plus signal of 1st channel O (LVDS)
= RXO1- Minus signal of 1st channel 1 (LVDS)
4 RXO1+ Plus signal of 1st channel 1 (LVDS)
5 RXOZ- Minus signal of 1st channel 2 (L\VDS)
6 RXO2+ Plus signal of 1st channel 2 (LVDS) Firat Pixel data
7 GND Ground
g RXOC- Minus signal of 1st clock channel (LWVDS)
9 RXOC+ Flus signal of 1st clock channel (LWDS)
10 RXO3- Minus signal of 1st channel 3 (LWYDS)
11 RXOZ+ Flus signal of 1st channel 3 (LWDS)
GLE. RXEO- Minus signal of 2nd channel O (LWYDS)
3 RXEO+ Flus signal of 2nd channel O (LVD3)
14 GMD Ground
15 RXE1- Minus signal of 2nd channel 1 (LWYDS)
16 FXE1+ Flus signal of 2nd channel 1 (LWD3)
17 GMND Ground Second Pixel data
12 RXEZ2- Minus signal of 2nd channel 2 (LWDS)
19 RXEZ+ Flus signal of 2nd channel 2 (LWVD3)
20 RXEC- Minus signal of 2nd clock channel (LWDS)
21 REXEC+ Flus signal of 2nd clock channel (LWVDS)
22 RXEZ- Minus signal of 2nd channel 3 (LWDS)
23 RXE3+ Plus signal of 2nd channel 3 (LVDS)
24 GMD Ground
25 M Mo Connection (For LCD internal use only.)
26 M Mo Connection (For LCD internal use only.)
=7 M Mo Connection (For LCD internal use only.)
28 WLCD Power Supply (5.0V)
29 WLCD Power Supply (5.0%)
30 WLCD Power Supply (5.04)
Yer. 0.1 Mar., 13, 2009 =B Bt
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FIG. 4 Connector diagram

|
1'st signal pairs
2'nd signal pairs

Fower{+54)

Rear view of LCM

Mote:
1. MNC: Mo Connection.
2. Al GMD{ground) pins should be connected together and to vWss which should also
be connected to the LCD's metal frame.
2. Al W g (power input) pins should be connected together,
4, Input Level of LWDS signal is based on the IEA 664 Standard.

ver. 0.1 ‘Mar,, 13, 2009 0 e i
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The backlight interface connector is a model 35001HS-02L0 manufactured by YEQMNHO,

The mating connector part number are 35001WR-02L{2pin) or eguivalent.
The pin configuration for the connector is shown in the table below,

Table 5. Backlight connector pin configuration{ CN2,CN3)

Fin :'!':éﬂgmbo'l Description Motes
1 H/ High ‘“oltage for Lamp 1
2 LW Low “oltage for Lamp 2

Mote : 1. The high voltage power terminal is colored White
2. The low voltage pin color is White
3. The backlight ground should be common with LCD metal frame,

FIG. 5 Backlight connector view

Yer. 0.1 Mar., 13, 2009 11 /32
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3-3. LVDS characteristics

3-3-1. D Specification

b F Y =
[l
eyt eyl sy sy g i
LYDS + ¥ N e
I\l"'IIEI.I I\l"'llll_l.l.l"}( I\l""IIII_I.III
# [yl = [(LVDE+] - (LYVD S]]
# Vom= {LVDS+)+ (LVDS)¥2
________________________ T e ———————————————————. S T . N
Cescription Symbol Min Max Unit Motes
L'WwDS Differential woltage Vo 200 &00 i i
LwDs Common mode Woltage e 0.6 1.8 W =
LWDS Input Yoltage Range W 0.3 2.1 W .
3-3-2. AC gpecification
'.-.= TGIC -!!I
|y
VDS Clock 1
ac fid %% A:’ /

Vs Data X X N X

'L,_IH’. tawan  For =1 Tk )
tl - 11 85MHz=Fclk =B5MHz : -400~ +400
SEY 2 BEMHz=F ok =25MHz ; 600~ +600
Cescription Symbol | Min Max | Unit Motes
Loppye | - 400 |+ 400 | ps | 85MHz > Felk = 65MHz
LvDs Clock to Data Skew Margin
Loppwe | - &00 |+ 600 ps | 65MHz = Folk = 25MHz
LvDE Clock to Clock Skew Margin _ _
{Even to Odd) Fskew_eo Lz | F L7 Ta
Yer. 0.1 Mar., 13, 2009 ey et
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torew_en
1

S :

LwDE 0dd Clock I-'

I
LWwDS Even Clack | {

| T,

LVDS Even Dsta }{ ]::{ R }I{ [

< Clock skew margin between channel >

3-3-3, WDs Data format

e Tck o
Tl 47 <le Tl 37
ROLK+ — | o . II_

Telk* Elﬁ : MZE

RH||‘|CI:I+I|"- orz | or QFL ar] i) QOFr5 QR [a k] arz Rl oM (alc] QRS QR

RHinod+ (=l 2} [=leT] oz Gl QR OBd [ule oG ik} a2 (i} OB La: 1] ule ]

RHin02+.-"-- 0B OB DE |vsw: azuc| OB | om =) =)} DE vEAuc|  dEeuc
|
RXinCG+.-"- OFRF (=]} H {a]. ) fa]: -} oF | Q35 | OFF afs £ {a]:o) ]}
[ Lse

RAHinEO+F mm ERL EFd ED ER5 mﬂ ERZ ERL ERQ ESd ERS ER&
] ( * 00D = IstPixel |

RRinEL++ EE BGz | BsL | el | EEd EE = | Bsz | est | eer | Eed | BGS EVEM = Zhd Pixel
REINE2+F mﬂ EBZ EEF OE | vsw:- EBa EBZ EBZ ' CE | e R
in|-,|53+l.f- ER?I EFS I Eww I ER?I ERET I EB?I EE
—Frevious(M 1th C',ln:l-e—)lf—eu rrentMth) ng-e—)ﬁ—ﬂext(N—l—l)th Cuoehe
< LWEOES Data Format =

S ASEE|RR| D
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Table 6. Required signal assignment for Flat Link{NS:DS890CF383) transmitter

Pin # [Pin Name Require Signal Pin #| Pin Name Require Signal

1 T Power Supply for TTL Input 29 GHD Ground pin for TTL

z oS TTL Input (R7) 30 Dz6 TTL Input (DE}

3 DA TTL Input (RS} 31 Tx CLEIN TTL Level clock Input

4 D7 TTL Input (G0) 3z (=80T = AT Power Down Input

5 GHD Ground pin for TTL 33 PLL GMD Ground pin for PLL

f D& TTL Input (G1) 34 PLL WCC Power Supply for PLL

7 D9 TTL Input (G2} 35 PLL GMD Ground pin for PLL

a D10 TTL Input (Ga) 36 LWDS GMND Ground pin for LYDS

a T Power Supply for TTL Input 37 TxQUT3+ Positive LVDS differential data output 3
10 D11 TTL Input {G7) 35 TxQUT3 - Megative LYDS differential data output 3
11 D1z TTL Input (G3) 39 Tu CLEQUT + Positive LVDS differential clods output
1z D13 TTL Input (G4} 40 Tu CLEQUT - Megative LVYDS differential clods output
13 GHD Ground pin for TTL 41 T QUTZ + Positive LVDS differential data output 2
14 D14 TTL Input (G5) 4z Ty QUTZ - Megative LYDS differential data output 2
15 D15 TTL Input (B0} 43 LvDS GMND Ground pin for LYDS

16 Dila TTL Input (B&) 44 LvDs WCC Power Supply for LVDS

17 T Power Supply for TTL Input 45 Tu QUTL+ Positive LVDS differential data output 1
13 D17 TTL Input (B7) 46 Ty QUTL- Megative LYDS differential data output 1
19 D1g TTL Input {B1) 47 Ty QUTO+ Positive LVDS differential data output 0
Z0 D149 TTL Input (BZ) 43 Ty QUTO- Megative LYDS differential data output 0
21 GHD Ground pin for TTL Input 449 LWDS GMND Ground pin for LYDS

7z oz0 TTL Input (B3} 50 oz7 TTL Input (R&)

253 ozl TTL Input (B} 51 oo TTL Input (RO}

24 ozz TTL Input (BS) 5z o1 TTL Input (R1}

25 D23 TTL Input (REWD) 53 GHD Ground pin for TTL

26 YT Power Supply for TTL Input 54 Dz TTL Input (RZ)

27 Oizd TTL Input (HSYMNC) 55 03 TTL Input (R3)

75 0zs TTL Input (WSTHC) 56 O TTL Input (Ra)

Motes : 1. Refer to LWDS Transmitter Data Sheet for detail descriptions.,

2. 7 means MSB and 0 means LSE at R, G.B pixel data

Yer. 0.1 Mar., 13, 2009 14 /32
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3-4. Signal tiiming specifications

This iz the signal timing required at the input of the User connector. All of the interface signal

timing should be satisfied with the following specifications for it's proper operation,

Table 7. Timing table

ITEM Symbol Min Typ Max Unit Note
Feriod tCLK 1143 13.89 16.7 s
DCLK
Freguency G0 72 874 WHZ 5
Feriod tHF 1000 1088 1120 tCLK
Harizontal Walid tHY 850 960 950 toLk
Harizontal Blank tHE 40 128 160
Hsync Frequency fH at! ala] g3 kKHz
Width tvWH | &) 32 48 tCLK
Harizontal Back Forch tHEF 16 48 at]
Harizontal Front Porch tHFF . 16 48 48
Feriod tF 1090 1100 1160 tHF
Yertical Walid th 1080 1080 1080 tHF
Yertical Blank tB . 10 20 20 tHF
WSy Frequency v ad 1] 75 Hz
Width iy 2 4 16 tHF
Yertical Back Porch tvBF ] g 32
Yertical Frort Forch twFP 3 g 32

Mote, Hsync period and Hsync width-active should be even number times of tcwk, If the value is odd number

tmes of tcwk, display control signal can be asynchronous, In order to operate this LCM a Hsync,
Yoy, and DE(data enable) signals should be used,

1. The performance of the electro-optical characteristics may be influenced by wariance of the vertical

refresh rates,

2. Weync and Hsync should be keep the abowve specification.

3. Hsync Period, Hsync Width, and Horizontal Back Porch should be any times of of character
rumber (4,

4, The polarity of Hsync, Ysync is not restricted,
5, The Max frequency of 1920%1080 resolution is 82.5Mhz

Yer. 0.1

Mar,, 13, 2009
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3-5. Signal timing waveforms

1. Dcwe, OE, DATA waveforms

AA A ANAS AN

tad || kdthiud alid
Invalid >§: Q% Pl >< Invalid
Data "
tsar:_., ‘% t IS_.P)..i

DE(Data Enable) /"

2. Horizontal waveform
o th I
: THy _ =
{%
DE(Data Enable) % - DE
3, Vertical waveform
top
-l |
B Lo . g

Y .

16 / 32
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3-6. Color input data reference

The brightness of each primary color (red,green and blue) is based on the 8bit 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 8. Color data reference

Input Color Data

calor Red Green Blue
REE MSE LSB | MSE LSB | msB LSE
F7|REIRERHRIRZR L ROIGGEGEEEHE352E1GE0E 7 BESIESE4EZ BEZELIBOD
Black Olojo|o(o|ojo|ojo(o(0(0|0|0|lo|0|Ol0l0|lD|O(O(00
Fed (255 1f(1(1)1)1{if{i1(i|o|ojo|O(O|(O|D|oj0|O|O(D(0|0|0]0
Green (255) olojojofo|ojojoifi(1(i)11j1j1j1|ojolojojo|ofolo
Basic [Blue {255) I A T 1 A e e S O A s i
Color [Cyan I T e e e R A e I i
Magenta i1fi1f(111)1(i1fi(i|ojojojofofofo)jop1)1y1(1(1)1)1]1
ellow 1f1 (1)1 1f{1f{1(111j1j1y1f(i1(1(1j1j0jojof{ojo|jojolo
White 3 e e e e e e e s Y O I s
Fed(000) Dark |Q|O(o|O|0|Q|C{o]O|O|0|Q|O0|(o(o(O]lO|l0|O|OlO|0|0]|0
Fed(00ol) Olojo|o(o|ojo)li|o(o(o(0|o|o|o|o|ol0lo|l0|O(O(00
Red(002) olojo|o(o|oll|ojo(o(o(0|o|o|o|o]O(0lo|lo|O|O(O0
=21 oo N O Y O D O e
Fed(253) 1f(1(1)11)1({1({a(i]lo|ojo|O(0(O||oj0|O|O(D(0|0|0]|0
FRed(254) (11111 {1({i1(0|0jojo|O(O(O|D|oj0|O|O(0(0|0|0]|0
Red(zss) Bright |11 |1|1|1]1]|1]|1]o|o|o|o|olo|o|olololo|ololololo
Green(Q00) Dark || O (o000 ({o]Oo|O|0|Q|O0|(o|o(o]lo|l0|o|olOo|0|0]|0
Greeni001) Olojo|o(o|ojo|ojo(o(o(0|ojo|oji |00l O(O(O0
Greeni(Q02) olojo|o(o|ojo|ojo(o(o(0|ojo|l |0l O(0l0|lo|O|O(00
saf-t<f ooy | O Y Y O O o o e
Green(253) ojlojo|o(o|ojojolifi(i(i|ij1|joji|ololojo|jo|ofolo
Greeni254) ojojo|o(o|ojojoififi(i)1j1j1jojololojojo|ofoln
Green(zssBright| o |o|olololololofl1|1|1]|1]|1]|1]|1]|1]|o]lololololololo
Blue(0Qoy Dark |Q|O|(o (00|00 ({O]O|O|0|Q|0(0|o(O]l0|l0|O|olO|0|0]|0
Blue(00o1) Olojo|o(o|o)o|ojo|o(o(o|oo|ojolofololojo|o(0|1l
Blue(002) olojo|o(o|ojo|ojo(o(0(0|o|0|o|0] OOl O(O(1 (0
11914 et Y I T o o
Blue(253) T A T A e e I I O A A R O
Blue(254) I T A T T e I A O s O R
Blue(z55) Bright |0 |o|ololololo|ololololo|olololof1]1]|1]|1]|1|1|1]|1
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3-7. Power sequence

WLCD
Fower Supply For LD

_ bopmd 1
Interface Signal {Tx) J%
el T3 T4
Lamp on OFF
Fower for LAMP QFF
Table 9. Power seguence
: Yalues -~
Farameter : - Lnits
Min Typ Max
T1 0.5 #* 10 ms
T2 0.01 # 50 ms
T3 50O 5 = ms
T4 200 5 = ms
TS 0.01 3 50 ms
T7 1 = - =

Motes
1. Please W . power on only after connecting interface cable to LCOD,
2. Flease avoid floating state of interface signal at invalid period,
3. When the interface signal is invalid, be sure to pull down the power supply for
LD s e o,
4, Lamp power must be turn on after power supply for LCD an interface signal are valid.

Yer. 0.1 Mar., 13, 2009 18 /32
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3-8. V| p Power dip condition

FIG. 6 Power dip condition

17 Dip condition
3.5V =Y o < 45V, t=20ms
2) W ep < 3.5V

W opmdip conditions should also follow the Power On/Off conditions for supply voltage.

Yer. 0.1 ‘Mar., 13, 2009 19 /.32
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4. Optical specification

Optical characteristics are determined after the unit has been *ON’ for 30 minutes in a dark
environment at 257C. The values specified are at an approximate distance S0cm from the LCD
surface at a viewing angle of & and 6 equal to 0 7

FIG. 7 presents additional information concerning the measurement eguipment and method.

FI1G. 7 Optical characteristic measurement equipment and method

— ki Module

Ciptical _
Stage(sx,y) Fritchard 880
or equivalent
___________________________________________________________________ S
Table 10. Gptical characteristics Ta= 25°C, ¥,;=5.0%, fu=60Hz f. ,=72MHz, la=7.5m4
; . Yalues e
Parameter Symbol ; Units Motes
i Iin Typ Mlax
Contrast Ratio CE 700 1a0a0 5 1
Surface Luminance, white Ln 200 250 2 cd/m? 2
Luminance Yariation & wirre | 9P 75 %4 3
. Rise Time Trp - 1.3 2.6 ms 4
Fesponse Time :
Decay Time Trg = 3.7 7.4 ms 4
RED R 0.644
Ry 0.336
GH 0,301
_ GREEM
Color Coordinates Gy Typ 0.611 Typ
CIE1931 -0.03 3 +0.03
[ 1 SR B 0.146
By 0.070
Wi 0,313
WHITE
Wy 0.329
Yiewing Angle {CR=E)
¥ axis, right{4=0%) ar 75 B8 Degree 5
¥ axis, left (4=180" gl 75 B8
y axis, up (4=90% =1 70 85
y axis, down (4=270%) &d 70 85
Yiewing Angle (CR=107
¥ axis, right{4=0%) ar 70 85 Degree 5
¥ axis, left (4=180" &l 70 85
Y axis, up (4=90% =1 60 75
y axis, down (4=270% ad 70 85
Crosstalk 1.5 % 7
Yer. 0.1 Mar., 13, 2009 o0 /a3n
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Motes !

1. Contrast ratio{CR) is defined mathematically as 1t is measured at center point(1)

_ surface luminance with all white pixels
Contrast ratio =

surface luminance with all black pixels

2. surface luminance is the luminance value at center 1 point(1) across

the LCD surface S0cm from the surface with all pixels displaying white.
For more information see FIG 8.

2. The variation in surface luminance , & e 15 defined as

. Minimum (P1,P2 .....F9) ——
WHITE =
Maximum {F1,F2 ... P9

For more information see Figure 8.

FIG. 8 Luminance measuring point

T H

-
aa

o
-

i

M

VAR

Active Area H : 473.76 mm
W 295,10 mm
@ H,W Active Areag

Yer. 0.1 Mar., 13, 2009
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Motes !

4, Response time is the time required for the display to fransition from black to white
(Decay Time, Trp) and from white to black (Rise Time, Trg)
The sampling rate is 2,500 sample/sec. For additional information see FIG, 9,

The response time iz defined as the following figure and shall be measured by
switching the input signal for each gray to gray.

FI5. 9@ Response time

Trp Trg
—_—| — —_— |
- N | .
Cptical white black white
response
[%0] 18 """"""""""" i . I

5. Wiewing angle iz the angle at which the contrast ratio is greater than 10 or 5. The angles are
determined for the horizontal or x axis and the vertical or y axiz with respect to the z axis
which is normal to the LCD surface. For more information see FIG. 10 .

FIG. 10 Viewing angle
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Motes |

&. Gray scale specification

Table 11. Gray scale

Gray level - Luminance [26] (Typ)

Lo 0.1

L31 1.23

LEZ 4.98

La5 12,20

L127 23,58

L1549 40.03

L191 £1.50

L2232 84.03

L255 100

7. The equation of crosstalk : {|Lap, cpp-Lagor gt |/lagercge) ¥100(%)  [Wertical],
I:|LE-[Dr olz Lefor o |f|—E.[.:-r D]1:| x100(%) [Horizontal]

FIG. 11 Crosstalk

Fattern 1 Fattern 2
{Half gray: gray 127} {Background: gray 127, Rectangular: gray 0, gray255
Af2 A/S Aj4 AS2 Aj4
i B/8
B4
B B/Z
B/Z
B4
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5. Mechanical characteristics

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

Table 12. Mechanical characteristics

Horizontal 5332mm
Cutline dimension Wertical J12.0mm
Depth 14.5 mm
Horizontal 513.784mm
Bezel area
Wertical 291.016mm
Horizontal 509.184mm
Active display area
Wertical 286 416mm
Weight 2,450 (Typ.) 2,600 (Max.)
Hard coating({3H)
SOEfEte e ATERT, Anti-glare treatment of the front polarizer

Motes ; Flease refer to a mechanic drawing in terms of tolerance at the next page.

Yer. 0.1
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< FRONT VIEW >

e [T == mj&

AR T T
" S131 700 (EETEL TPEH) g Ll
3 1] SORAE [ACIG] ARE A [ | %
A =
=
E J
- - - - 4 - — —3 - - " 4 |
Q| 7]
g 3
“ I H
L - o
L 5

(606 )
53%7 4103
.= = ety = = = =l
w
2 8
=
a A
SECTOM A4 SCTICH B-E
SOME M Al 24
Yer. 0.1 Mar., 13, 2009 25 /S 32

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



¢ Global LCD Panel Exchange Center www.panelook.com BE ARG FELSH P 6]

@ LG Display LMZZ0WF1

Liguid Crystal Display

Product Specification

< REAR VIEW >

- | o =
TR X
& o) & £ PF
P 0
»
@ @ peE e o |
Heighl = 14.5 :ll Il T
“__Hmghl = 135
i1
H
0
=)
®
0
~
Ei1l 1
NOTES
1, BEackight - & Cald Daihade Fluarenscenl Lomps.
2. IfF Conneclor Spectficalion | KDFTG-305-1H o GTI03- 305-HZ3
3. Torque of ugar hale @ 20~3 5 kgl-om
L. Lomp Corneclor Specification,
F0MHS-02L0[Yeanho_2pin] o Equewalend
5 Da onod wind condociee lape orcond Lhe backilghl wies
6. Gop belmesn Bezsd ond Perel : Mo O8mm
2. Tilk and parkid dispasilion teeronce of display orea a5 idiewing.
[1] “r=Diraction : |4-B] <= 1.4
[2] %-Dlrecton . |C-D] <= 1.4
=L Bezal open
C o Aclive gred
1
o
§. Unapecfied {alerances 1o be 0,5mm
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6. Reliability

Table 13. Environment test conditions

e

Test Item

Condition

High temperature storage test

Ta=807C 240hrs

Low temperature storage test

Ta= -20°C 240hrs

High temperature operation test

Ta=50"C 50%RH 240hrs

B N T I I

Low temperature operation test

Ta= 0C  240hrs

Wibration test
{non-operating)

Wave form . random
Vibration level © 1.0GRMS
Bandwidth ; 10-200Hz
Curation © X,%,2, 10 min
One time each direction

Shock test
{non-operating)

Shock level : 100G
wWaveform @ half sine wave, 2msec
Cirection : X, v, £Z

One time each direction

Altitude
operating
storage / shipment

0 - 10,000 feet({3,048m)
0 - 40,000 feet(12,192rm)

1 Result evaluation criteria }

There should be no change which might affect the practical display function when the display

guality test is conducted under normal operating condition,

Yer. 0.1
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7. International standards

7-1. Safety

a) UL 60950-1: 2003, First Edition, Underwriters Laboratories, Inc.,
Standard for Safety of Information Technology Equipment.

bY CAM/CSA C22.2, No, 60950-1-03 1st Ed. April 1, 2003, Canadian Standards Association,
Standard for Safety of Information Technology Equipment.

c) EM 60950-1: 2001, First Edition,
European Committee for Electro-technical Standardization{CEMELEC)
Eurcpean Standard for Safety of Information Technology Equipment.

d) RoHS, Directive 2002/95/EC of the European Parliament and of the council of 27
January 2003

7-2. EMC

a) AMSI CE3.4 "Methods of Measurement of Radio-MNoise Emissions from Low-Joltage
Electrical and Electrical Equipment in the Range of 9kHZ to 40GHz, “American Mational
Standards Institute{ ANSI, 1992

by C.1.5.P.R “Limits and Methods of Measurement of Radio Interface Characteristics of
Information Technology Equipment.” International Special Committee on Radio
Interference.

c) EM 55022 “Limits and Methods of Measurement of Radio Interface Characteristics of
Information Technology Equipment.” European Committee for Electro-technical
Standardization. (CEMELEC), 1998 { Including Al: 2000 )

Yer. 0.1 Mar., 13, 2009 28 /a2
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8. Packing

8-1. Designation of lot mark

a) Lot mark
A, B C ] E F 3 H I ] 8 L il
A,B,C 0 Size (Inch) O Year
E : Month Fro M Serial Mo,
Mote:
1. Year
Year 2001 (2002 | 2003 | 2004 | 2005 | 2006 (2007 | 2008 | 2009 (2010
Mark 1 2 ] 4 5 G 7 =] =] ]
2. Month
Month Jan | Feb | Mar [ Apr | May | Jun Jul | Aug | Sep | Cct | Mow | Dec
Mark 1 2 3 4 I &] 7 =] = A B C

b Location of lot mark

Serial Mo, is printed on the label, The label is attached to the backside of the LCD module,
This iz subject to change without prior notice,

8-2. Packing form
a) Package quantity in one box ; 7pcs

b Box size : 424mm ¥ 328mm X 6032mm

Yer. 0.1 Mar., 13, 2009 9g /3o
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9. Precautions

Flease pay attention to the followings when you use this TFT LCD module,

9-1. Mounting Precautions

{13 You must mount a module using holes arranged in four corners or four sides,

{27 vou should 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 mounted should have
sufficient strength so that external force is not transmitted directly to the module,

{3} Flease 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,

{41 vou should adopt radiation structure to satisfy the temperature specification.

{5 Acetic acd 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 crcuit break by electro-chemical reaction.

(&) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder
than HE pendil lead, And please do not rub with dust clothes with chemical treatment.,
Co not touch the surface of polarizer for bare hand or greasy cloth,

{Some cosmetics are detrimental to the polarizer.)

{77 When the surface becomes dusty, please wipe gently with absorbent cotton or other soft
materialz like chamoiz soaks with petroleum benzene, Mormal-hexane is recommended
for cleaning the adhesives used to attach front / rear polarizers. Do not use acetone,
toluene and alcohol because they cause 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.

9-2. Operating precautions

{17 The spike noise causes the mis-operation of drouits. It should be lower than following
voltage ; W=x2200mv{Over and under shoot voltage)

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

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

And in lower temperature, response time(required time that brightness is stable after
tumed on) becomes longer,

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

(51 When fixed patterns are displayed for a long time, remnant image is likely to occur,

(&) Module has high frequency circuits, Sufficient suppression to the electromagnetic
interference shall be done by system manufacturers, Grounding and shielding methods
may be important to minimized the interference,

{77 Flease do not give any mechanical and/or acoustical impact to LCM, Ctherwise, LCM can
ot be operated its full characteristics perfectly,

{8y A screw which is fastened up the steels should be a machine screw (if not, it causes metal
foreign material and deal LCM a fatal blow)

{91 Flease do not set LCD on its edge,

Yer. 0.1 Mar., 13, 2009 a0 /32
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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 connected to ground through wrist band etc, And
don’t touch interface pin directly.

9-4. Precautions for strong light exposure

Strong light exposure causes 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. Do not expose the module to sunlight or fluorescent light. Keep
the temperature between 5°C and 35°C at normal humidity,

{27 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.

9-5. Handling precautions for protection film

{17 The protection film is attached to the bezel with a small masking tape.
When the protection film is peeled off, static electricity is generated between
the film and polarizer. This should be peeled off slowly and carefully by people who are
electrically grounded and with well ion-blown equipment or in such a condition, etc,
(27 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,
{31 You can remove the glue easily. YWhen 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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