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1. General Description

The LM170E03-TLGT is a Color Active Matrix Liguid Crystal Display with an integral Cold Cathode Fluorescent
Lamp{CCFL) backlight systerm. The matrix emplays a-5i Thin Film Transistor as the active element.

It is a transrmissive type display operating in the normally white mode. This TFT-LCD has a 17.0 inch diagonal
rmeasured active display area with SXGA resolution{1024 vertical by 1280 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-bit gray scale signal for each dot,

thus, presenting a palette of more than 16.7M colors with A-FRC{Advanced-Frame Rate Cortrol).

The LM170E03-TLG1 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.

The LM170E03-TLG1 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 arrangement of the sub-pixels,
the LM170E03-TLG1 characteristics provide an excellent flat panel display for office automation products such as
rnonitars.

RGE .
’—' Source driver circuit
151 s1zenl
LvYDS
pair# # Timi &1,
CH1 iming controller
BIFR s &LVDS 1 chip

TFT - LCD Panel

(1280 % RGE x 1024 pixels)

G024
D

+5Y Power circuit
Wico block

—s CH2, 3 (2pin) b—
— CH4, 5 (2pin) b=

Figure 1. Block diagram

Backlight assembly (4CCFL)

General Features

Active screen size 17 0inch {43.27cm) diagonal

Outline Dimensian 358.5(H) * 296 5(v) ¥ 16.0(D) mm({Typ.)

Pixel Pitch 0.264 mmx 0.264 mm

Pixel Format 1280 horiz. by 1024 vert. Pixels. RGE stripe arrangemert
Display Colars 16.7M colors

Lurninance, white 300 cd/m2{Typ. Center 1 point)

Power Consurnption 21.85 Watts(Typ )

Weight 16000 (Typ.)

Display operating mode Transmissive mode, normally white

Surface treatments Hard coating (3H), Anti-glare treatment of the frort polarizer
Yer10 Feh. 27, 2008 4 /33
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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

Values
Parameter Symbol : Units Notes
Min. Max.

Fower Supply Input Yoltage Weop -0.3 +5.5 Wogis AL 257
Jperating Temperature Top a +50 b 1
Storage Temperature Ter =20 +i50 g 1
Dperating Ambient Hurnidity Haop 1a +50 %REH 1
Storage Humidity Her 10 +40 %RH 1

Mote : 1. Temperature and relative humidity range are shown in the figure below.
Wet bulb ternperature should be 39 °C Max, and no condensation of water,

0%

GO % s

Storage

Wet Bulb
Temperature [7C]

// 40%

Operat ion

Humidity [{%FH]

_——10%

=20 ] 10 20 30 40 50 G0 70 i)
Dry Bulb Temperature [°C]

Figure 2. Temperature and relative humidity
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3. Electrical specifications

3-1. Electrical characteristics

The LM170E03-TLG1 requires two power inputs. One is employed to power the LCD electronics and to
drive the TFT array and liquid crystal. Anather which powers the CCFL, is typically generated by an inverter.
The inverter is an external unit to the LCD.

Table 2 1. ELECTRICAL CHARACTERISTICS

“alues
Farameter Symbal LInit Motes
hin Typ hlax
MODULE :

Fower Supply Input Yolkage WLCD 4.5 5.0 55 e

790 910 gty 1
Fower Supply Input Currert lLco

950 1090 gty 2
Fower Consumption PLco - 395 455 Whatt 1
Fush current [RuszH - - 3 A, 3

Mote

1. The specified current and power consumption are under the % .,=5.0%, 25 £ 2°Cf,,=60Hz condition
whereas mosaic pattern(8 x 6) is displayed and f,, is the frame frequency.

2. The current is specified at the maximurm current pattern.

3. The duration of rush cumrent is about 2ms and rising time of power Input is 500us £ 20% (min.).

White © 255Gray Maxirnurm current pattern
Black : OGray

Mosaic Pattem(B x 6) Black Pattern

Yer10 Feb. 27, 2008 6/33
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Table 2 2. ELECTRICAL CHARACTERISTICS

Farameter Symbal L LInit Motes
flin Typ HEY

LAMP :
Operating Yaoltage “BL B8 B40 745 s 1,2
Operating Current lBL 25 7.0 75 Mg s 1
Established StartingYoltage W 1,3

at 25°C 1000 Yans

at 0°C 1250 Yang
Dperating Freguency faL 40 B0 70 kHz 4
Discharge Stabilization Time Ts 3 Mlin 1.5
FPower Consurmption FeL 17.90 19.70 Wy B
Life Time 50,000 Hrs it

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.

Yhen 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 inyou instrument.
# Do not attach a conducting tape to lamp connecting wire.
If the larnp wire attach to a conducting tape, TET-LCD 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.
2. Operating voltage is measured at 25+ 2°C. The variance of the voltage is + 10%.

3. The voltage ahove % should be applied to the lamps for maore than 1 second for start-up.
(Inverter open voltage must be more than lamp starting voltage.)

Otherwise, the lamps may not be turned on. The used lamp current is the lamp typical cument.
4. Larmp 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
o. Let's define the brightness of the lamp after being lighted for & minutes as 100%.
T, is the time required far the brightness of the center of the lamp to be not less than 95%.

6. The lamp power consurnption shown above does not include 10ss of external inverter.

The used lamp cument is the lamp typical current. (Pg, = Ve, ¥ lgL % N,
7. The life is determined as the time at which brightness of the lamp is

value at the typical lamp current on condition of continuous operating at 25+ 2°C.

)
"80% compared to that of initial

Yer10
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8. The putput of the inverter must have symmetricallnegative and positive) voltage waveform and
symmetrical curent waveform (Unsymmetrical ratio is less than 10%). Please do not use the inverter
which has unsymmetrical woltage and unsymmetrical current and spike wave,

Fequirements for a system inverter design, which is intended to have a better display performance, a
better power efficiency and a more reliable lamp, are ollowing.
It shall help increase the lamp litetime and reduce leakage cumrent.
a. The asymmetry rate of the inverter waveform should be less than 10%.
b. The distortion rate of the wawvefarm should be within 42 £10%.
* Inverter output waveform had better be more similar to ideal sine wave.

* Asyrmmetry rate;

[ =1y 14 1me 100%

* Distortion rate

Eplarlag

9. The inverter which is cormbined 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 coupling(ballast)
condenser, it may cause abnormal lamp lighting because of hiased mercury as time goes.

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

Yer10 Feb. 27, 2008 B/33
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3-2. Interface Connections

Interface chip must be used LYDS, part No. SN75LVDS83 (Tx, Texas Instrument) or compatible.

This LCD employs a interface connection, a 30 pin connector is used for the module electronics interface.
Four 2pin connectors are used for the integral backlight system. The electronics interface connectar is

a model 15100-L30B-C23 manufactured by UL or 187024-30091 manufactured by P-TWO,

And mating connector is FI-A30H and FI-X30HL or it's compatible manufactured by JAE.
The pin configuration for the connector is shown in the table 3 and the signal mapping with LYDS transmitter

i5 shown in the table 4.

Table 3. Module connector pin configuration

Pin No Symbol Description
1 Rx00- LvDS Signal of Odd Channel 0 %
2 RxO0+ LvDS Signal of Odd Channel 0{+)
3 Rx01- LvDS Signal of Odd Channel 1()
4 ROl + LvDS Signal of Odd Channel 1{+)
g Rx02- LvDS Signal of Odd Channel 2()
& Rx02+ LvDS Signal of Odd Channel 2(+) First Pixel Data
i GND Sround
8 RxOC- LvDS Signal of Odd Channel Clack(-)
9 RxOC+ LvDS Signal of Odd Channel Clacki+)
10 Rx03- LvDS Signal of Odd Channel 3(-)
11 RyO3+ LvDS Signal of Odd Channel 3(+)
12 RxED- LvDS Signal of Even Channel 0{-)
13 RxE0+ LvDS Signal of Even Channel 0{+)
14 GND Ground
15 RxE1- LvDS Signal of Even Channel 1(-)
16 RxE1+ LvDS Signal of Even Channel 1{+)
17 GND Ground Second Pixel Data
18 RyE2- LvDS Signal of Even Channel 2(-)
= RyE2+ LvDS Signal of Even Channel 2(+)
20 RyEC- LvDS Signal of Even Channel Clock(-)
21 RyEC+ LYDS Signal of Even Channel Clocki+)
22 RE3- LvDS Signal of Even Channel 3(-)
23 RyE3+ LvDS Signal of Even Channel 3(+)
24 GND Ground
25 NC Mo connection{F or LCD internal use arily)
26 NC No connection(F or LCD internal use anly)
27 Pywhi_OUT | PWM_OUT signal for control burst frequency of inverter
28 YOO Power supply (5.0% Typ.)
249 YO Power supply (5.0% Typ.)
30 YCC Power supply (5.0% Typ.)

Yer10
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I5100-L30B-C23

__1]

= t ]
1'st signal pairs \
2'nd signal pairs
Fower( 5y
FW signal
#1 #30

|| S |

Rear view of LCM

[ Figure 4 ] Connector diagram

Motes: 1. All GND{ground) pins should be connected together and  should also be
connected to the LCD's metal frame.

2. All Y. (power input) pins should be connected together.
3. All NC pins should be separated from ather signal or power.

4. Pwih_OUT signal controls the burst frequency of a inverter.
This signal is synchronized with vertical freguency,
it's frequency is 3 times of vertical frequency, and it's duty ratio is 50%.
If you don't use this pin, it is no connection.

Yer10 Feb. 27, 2008 10 /33
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Table 4. Required sighal assighment for Flat Link (TI:SN75LVDSEB3) Transmitter

Pin | Pin Hame Require Signal Pin Pin Hame Require Signal

1 WICC Povvver Supply for TTL Input 29 GHD Ground pin for TTL

2 05 TTL Input( R7) 30 D26 TTL Input(DE)

3 (5] TTL Inputl RS i TuCLHIM TTL Level clock [ngput

4 o7 TTL Imput(iE0) 32 PR Ch Povver Doven Input

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

5] D3 TTL Inputic1] 34 PLL W CC Powver Supply for PLL

7 09 TTL Input(G2) 35 PLL GMD Ground pin for PLL

g 10 TTL Inpd(iGE) 36 LYWDS GMD Ground pin far LYDS

q WICC Power Supply for TTL Inpot v TxOUTS+ Positive LW DS differential data output 3
10 D11 TTL Input(G7) 38 TxOUT3- Megstive LY DS differertial data output 3
11 L2 TTL Input(iE3) 39 TxCLKOUT+ Posttive LY DS differential clock output
12 13 TTL InputiG4) 40 TxZLK QT Megative LY DS differential clock out put
13 GMD Ground pin for TTL 41 TxQUT2+ Positive LY DS differential data output 2
14 L4 TTL InpLtlez5) 42 TxoUT2- hegative LW DS differential data autput 2
15 [0 TTL InputiB0) 43 L%DS ShD Ground pin for LYDS

16 6 TTL Input(BE) 44 LVDS WCC Powwver Supply for LYDS

17 WICC Povver Supply for TTL Input 45 TxQUT+ Fozitive LW DS differential data output1
18 07 TTL Input(B7) 46 TxLIT- Megative LW DS differential data output1
14 a TTL InputiB1) 47 T=xOUTO+ Positive LV DS differential data output D
20 149 TTL InputtB2) 43 T2 TO- Megative LY DS differential data output 0
™ GhD Ground pin for TTL Input 49 L%DS GMD Ground pin for TTL

22 D20 TTL Input(B3) a0 D27 TTL Input( RE)

23 D21 TTL Input(B4) a1 D0 TTL Input(RO)

24 D22 TTL Input(BS) 52 | TTL Input(R1)

25 023 TTL Inputl RSVIN 53 GND Ground pin for TTL

26 frale: Poveer Supply for TTL Input S b2 TTL Inputi R2)

27 D24 TTL InputHSYMNC) 55 D3 TTL Inputl R3]

28 025 TTL Input( Sy rC) 56 D4 TTL InpuitcR4)

Motes: 1. Referto LvDS Transmitter Data Sheet for detail descriptions.
2. 7 means MSB and 0 means LSE at B,G B pixel data

Yer10
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LVDS Input characteristics

1. DC Bpecification

Li‘-.ﬂ'3Ic = -
[*iu]
i B R P e SR S T U e
LWDS + -
I\l""IIEI.I I\l""llll_ [LLE I\l""IIIIJ.III
# Wi = [(LYDS+) - (LVDE-)
# Yoy = SILYDS+) + (LVDS-1H2
(1%
Descripiion syrbol it fla Uit Hotes
LvDS Differential Yoltage %] 200 00 ry
LyD's Cormman made Yaltage Wep 0E 13 W
LWDE Input Yoltage Range iy 03 21 W

2. AC Bpecification

T:II.

WA

7

LwD0% Data X :;{

L G G G I I G

LWDS Clock AV
I
T
|
|
I
|

toron (Fa = 1/Ta)
Rl 17850Hz » Follk = §5hiHz : -400 ~ +400
o 23 85hHz » Folk = 65hHz : -600 ~ +600
Description stk [l [EEF Unit Motes
_ Lerrm - 400 +400 ps #MHz = Folk = 85MHz
LWDE Clock fo Data Skew Margin
Lerm - B0 +E00 ps BaMHz = Folk = 25MHz
LD Clock to Clock Skew Margin (Evento Odd) | topepy o -1 +17 Tow
VT dewviat
gxlmun viafion | P L o
of input clock frequency during 550
Mlaximum modulaiion frequency
F 200 kKH
of input clock during S50 Mop §
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LvDS EBuen Data % ]:{1 IR

= Clock skew margin between channel =

Freag,

mas

FCE"".E'

aninr * FDE‘J

Fon [Ty
el
FHCID
-
Time
3 Data Format < dpread Spectrum =
1D LVDSE 2 Port
. Telk .
™ "
e e —— L
) [MEB | Fr
RXin 00 +£ mmmmmm 0 R4 ofa ORZ R aRD \ fule o} ORs Ofs i
Fin0] +& mmﬂmm oos | oce | ood | ose | oot |ooE1 | oD | ooes Rt
R e e D R R S D R D 2
Fein 2 +2 mﬂmmm 0Bs | ooy | oos | oRy | oRS S 087 | oBs |LSB :;

wos (| E = | o (o (= o) e

® 0DD = 1=t Axel

v EEEE] = === == === e
FiHinE2 +¢ nm e | EBS EB4 EE EEZ E | uwers | e
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— PFrevious(M-13th Cydle 4| CurrentMh Me%&n(mm'u Cycle—
= LVD G Data Format =
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The backlight interface connector is 3 model 35001 HS02L00YEORHD]
The mating connector part number is 35001WR-02L or equivalent.
The pin configuration for the connector is shown in the table 5.

Table 5. Backlight connector pin configuration

Pin Symbol Description Notes
1 H High “altage far lamp 1
2 L Low “oltage for lamp B2

Motes : 1. The high voltage side terminal is colored white or pink. The low voltage side terminal is White or Blue.
2. The backlight ground should be commaon with LCD metal frame.

WWhite
CHZ2, 4
' : White
Fink
CHa, 5
Blue

[ Figure 5 ] Backlight connector view

Yer10 Feb. 27, 2008 14 /33
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3-3. Signal Timing Specifications

This is the signal timing required at the input of the LYDS Transmitter. All of the interface signal timing
should be satisfied with the following specifications for it's proper operation.

Table 8. Timing table

Parameter Syrlnbn Min. Typ. T, Linit Motes
Feriod —_— 14.4 18.5 232 ns | Fiel fraquency
- - :  Typ. 108MHz
Dewk Frequency o 432 | 540 | 693 |ppe | T
Hiiortal Horizontal Valid o 640 6401 G40
: ; Lol
H Period Total i 672 844 | 1022
Hsyrc Frequency | fy §1.2 | 640 | 821 | kHz
Vertical Valid B 1024 | 1024 | 024 |
Vertical v Period Total b 1032 | 1066 | 1536 | T
Wayno Frequency fe 48 &0 77 Hz
HE DE Setup Time s 4 5 "
) ns | For Dy
(Data Enahle) DE Hald Time i 4 - -
Data Setup Time B 4 ! -
Data : : ns | For Dy
Data Hold Time tup 4 - -

Mote:
1. DE Only mode operation. The input of Hsyne & Wsyne signal does not
have an effect on LCD normal operation.

2. The performance of the electro-optical characteristics may be influenced by variance of the
vertical refresh rates.
3. Horizontal period should be even.

Yer10 Feb. 27, 2008 15 /33
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34. Signal Timing Waveforms

1. Dewe, OE, DATA waveforms

AN Ya¥al

Delk
tSD -~ tHD
Irvalid N >C§>®< D valg

Data
e P p % i {

DE{Data Enable)

é
-

2. Horizontal wavetarm
- tup %
: tHy 2
E e
E(Data Enable] /] % + DE
3. %ertical wavefarm
P |

o
|
~
e

U\f\é\FL =

[ Figure 6 ] Signal iming waveforms
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35. Color Input Data Reference

The brightness of each primary color{red green and blue) is based on the 8-bit gray scale data input for the
color ; the higher the hinary input, the brighter the colar. The table below provides a reference for color
versus data input.

Table 7. Color data reference

Input color data

M5B LSBE| MSB L5SE |[MSE LSE

R7 |RE |RS |R4 |R3 [R2 [R1 RO (37|66 |GS| G4|ea (G2 (61 )30 |B7Y |BE (B3| B4|B3|B2 | B1) BO

Black o(ofojojojoflo|o|o|jo|ojo|o|jofofajojofojojo(ofolo
Fed(2528) 111111 (1{q11|ojojofjofofojojojojojojofof{ojo|o
Green(299) ofofojojajofajalr|ryaprrf1f1{ojofojojo(alolo
Basic  Blue(253) o(ofojojajofojojojo|ojo|o(ofojajryt 11 (1f1]1
colors  Cyan I T e e e A A 0 I
hagenta 5 e T A O 0 I I I
ellow 0 e Y Y e I I N S N W Y R W R
White 5 e T Y e I e I I Y A
Fedi000) dark oo 1] oljojojofofoflolo
Fedioot) g(ofo|ojojofloj1|o|jojalojofalo|oj0ojojojojofofo]o
RdRed(DDEj ofofojojojoft|0jojojo|lo|lofalojojojojojojofofo]o
Fed(2a3) 11119 (1|{oy1|yojojolololojojoj0jojojojofoflo]o
Fedi2a4) 11111111 0jojojoloflalojojlojojojojojofololao
Red(2aa bright |1 |1 1|1 (1 (1|1 1(ojo|ofojojo|ojojojajofofojojolo
Green(00Mdark |0 |0 | 0|af0|0jofofofofojojojo|lofojofofojlojo|lo)lol o
Green(001) o(ofojojo|0fg|olojojajojojofal1jojojojojolololo
Green(002) g(ofojojojoflo|o|lojojajojo|of1|ojojojojojolofol o
Green . sleEleE ] il e AP A
Green(2493) ofofojojajofolaltry1pap11{oyp1jojojojojolofoln
Green(294) ofofojojajofojal )ty 1jojojojojojaolofolo
Green(2obright| 0|0 ojafojojofof {1 {1111 1(1{ofolojlojo|jo0|lol 0
Blue(0Oydark |0O|0|0jafojojofofofof(ojojojo|lofojofofolojo|lololo
Elue(001) o(ofojojojojojojojojojojojofofolololololololal 1

o Elue(002) pjojafojofofojofojo|ojo|joflo|lolojofojoflojolol1| 0O
Blue(243) ofofojojojojojojojoyaojojoyofoafol4iiafat11101lal 1
Blue(254) pjojofojofofojofojo|ojlojalolaolapafayrfai1{111(0
Blue(288 brignt |0 |jajojafo(ojofofofofofojojo|lolapaf1tptfafry111/1
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3-6. Power Sequence

Power supply for LCD

Vee :
Valid data }T
Interface signal
v, :
o¥ ‘T3 T4
Lamp oh
Power for LAMP OFF P OFF

[ Figure 7 ] Power sequence

Table 8. Power sequence time delay

Yalues
Parameter Units
Min. Typ. Max.
T 0.5 : 10 s
T, 0.01 : 50 s
T, 200 : : M
o 200 - - ms
i 0.01 : 50 M
P 1 : . 5

Motes: 1. Please avoid floating state of interface signal at invalid period.
2. WWhen the interface signal is invalid, be sure to pull down the power supply for
LCD W, to OV,
3. Lamp power rmust be tum on after power supply for LCD and interface signals
are valid.

Yer10 18 /33
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3-7. ¥ Power Dip Condition

4.5%

[ Figure 8 ] Power dip condition

1) Dip condition
3.8Y =¥ <48V, t,20ms
2) Ve < 38V

Y-~dip conditions should also follow the Power On/Cff conditions for supply voltage.

Yer10 Feb. 27, 2008 19 /33
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4. Optical Specifications

Optical characteristics are determined after the unit has been 'ON' and stable for approximately 30 minutes
in a dark environment at 25 “C. The values specified are measured at an approximate distance S0cm from
the LCD surface at a viewing angle of & and 8 equal to 0~

Figure. 9 presents additional information concerning the measurement eguipment and method.
__— Optical Stage(x.,y)

H / LCD Module

50Cm

JR— ‘

or equivalent

— |-|

il

Pritchard PREBO

[Figure 9] Optical characteristic measurement equipment and method

Table 9. Optical characteristics

(Ta=25 °C, W .=50¥, f,=60Hz Dclk=54MHz, lg, =7 OmArms)

Values
Parameter Symbol Units Notes
Min. Typ. Max.
Contrast ratio CR 500 f00 : 1
Surface luminance, white Bt 250 300 : co/m2 2
Lurminance unifarmmity Al 75 : - % 3
Response time Tr 5 10 s 4
Rise time TEs : 1.2 2.4
Decay time Th - 3.6 7.6
CIE color coordinates
Red “R 0.610 0.640 0.670
YR 0.305 0.335 0.365
Greer X 0.268 0.298 0.328
¥ G 0.578 0.608 0.638
Elue ¥E 0.117 0.147 0.177
VB 0.040 0.070 0.100
White S 0.283 0.313 0.343
R 0.299 0.329 0.359
viewing angle (by CR = 10) -
W s, righti $=01 or 70 85 = degree 5
% awis, et (¢=1BD ) 6l 70 85 -
¥ axis, up (¢p=90" BU 60 75 -
¥ axis, down (¢=2707 o 70 85
wiewing angle (by CR 2 5) -
% awis, right ¢=EI8I or 75 il : degree
% awis, 18Tt (=15 Bl 75 85 -
¥ axis, up (¢p=90" BU 70 85 -
¥ axis, down (¢=2707 o 70 g5
Relative brightness B
Lurninance uniformity - B B 1.7 Figure 10
Angular dependence (TCO'03)
Crosstalk 15 % Figure 13
Color grayscale linearity ALY 0.018 7
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Motes : 1. Contrast ratio{CR) is defined mathematically as
Surface luminance with all white pixels

Contrast ratio =
Surface luminance with all black pixels

2. Surface luminance is the center point across the LCD surface S0cm from the surface with all
pixels displaying white. For more information see [ Figure 10].
When g, =7.0mA, L, =250coim2(Min) 300cdim2(Typ )

3. The uniformity in surface luminance , Algis determined by measuring Lg,, at any point in test area.
But the management of ALy is determined by measuring Lon at each test position 1 through 9,
and then dividing the maximum Ly, 0f 9 points luminance by minimum L, of 2 points luminance.
For mare information see [ Figure 10].

Alg= Minimum (Loys Largs - - Laona) = Masimum (Loyq Lapz, - Long) %100 (%)

4. Fespaonse time is the time required for the display to transition fram white to blackiRise Time, Trg)
and fram black to white{Decay Time, Tr). For additional information see [ Figure 111].
The sarpling rate is 2,500 sample/sec.

5. viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
deterrmined for the horizontal or x axis and the wvertical or vy axis with respect to the z axis which
is normal to the LCD surface. For more information see Figure 12

6. Gray scale specification
Table 10. Gray scale

Gray level Lum;ﬁgﬁe[%]

b 0.10

L3 1.13

L&3 4.93

LS5 11.8
L127 91 3
L1559 a5 7
L1581 548
L2235 PR
L2595 100
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Motes | 7 Color grayscale linearity | Aus is defined as

\/(H'A—Hrﬂ)z =+ (V'A— Vrﬂ)z

Where indices A and B are the two gray levels found to hawve the largest color differences
between them.
i.e. get the largest Au' and Av' of each Gpairs of U and v and calculate Au'

a. Test pattern : 100% full white pattern with a test pattem as shown below.
suares of A0mrm by A0mm in size, filled with 255, 225, 195, 165, 135 and 105
grayscale steps should be arranged in the center of the screen.

b. Test method
First gray step : move a square of 255 gray level should be moved into the center of the screen
and rmeasure luminance and u' andy' coordinates.
Mext gray step : move a 255 gray sguare into the center and measure both luminance and
u'andy' coordinates.
The same procedure shall then be repeated for gray steps 195, 165, 135 and 103,

Color grayscale linearity
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Figure 10. Luminance measuring point

{Meaﬁuring F:l|:||r|t for luminance variation:= {Meaauring I:”:”r"t for surface luminance:=
H
2 H .
HA0
H/2 } = e | H/2 %
F 3 ;
e o , J
2 73 g ;
| | 5 vi2
J 5 ------------------- 1 """""""""" 5 """""""""""""""" """"""""""""""""
L P N— S—
VA10 ? @ g 9 il
) s
H: 337.920 mm Active Area
W 270,336 mim

@ H Y o Active Area

= Luminance Unifarmity - angular — dependence (Lg& Tg)
TCO'03 Luminance uniformity — angular dependence, is the capacity of the ¥DU to presentthe same

lurninance level independently of the viewing direction. The angular-dependent luminance uniformity is
calculated as the ratio of maxirmurn luminance to minimum luminance in the specified measurement

aArgas.

Test pattern . 80% white pattern I ¥/10

Test point © 2-point
Testdistance: D * 1.5 =684.77cm
Testmethod : Lg = (Lo sersndeg. £ Lmin, +300deq.] !
+ (L -a0deq. ¢ Limin, 0deg )] ¥ 2
T =Tl s dimins Lt si5degd

w10
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Figure 11. Response time

The response time is defined as the following Figure and shall be measured by
switching the input signal for "black” and "white".

% Tre Trg
— |— —» |—
10—, —
Bl bl B
ptce white black wihite
MEsSROnse
1I:I --------------------- ----F\-\; ------------------------------------------- :-;:.:); --------------
0

Figure 12. Viewing angle

<Dirmension of viewing angle range:>

a=0,
b=, 2 A
; W
(12:000) g
; !
i T
i | i . 3
3 : 5 :
'I.IL : I._ . ot
gl
{ra=ss
b=150, T'
o P T TR b
m q
R |_:H
\ K
| : J
| IIII
L
TFT LD . g 42
MODLLE % (B:00)

Yer10 Feb. 27, 2008 24 /33




@ LG.PHILIPS LCD |Tu:: LM170EO03
e Liquid Crystal Display

Product Specification

Figure 13. Crosstalk

The eqguation of crosstalk (|LQ[D,EE—L,&[D,.;]1 |ﬂ_A[D,,:]1j «=100{%) [Verical],
|:|LEI[-:-rD12_LEI[-:-rD]1 |"|ILEI[-:-rD]1:| «100(%) [Horizontal]

DS FPattem 2
(Half gray: gray 127) (Background: gray 127, Rectangular: gray 0, gray255 )
a5 A58 &4 &5 &4

5. Mechanical Characteristics

Table 11. provides general mechanical characteristics for the model L1 70E03-TLG1. Please refer to
Figure 14,15 regarding the detailed mechanical drawing of the LCD,

Table 11. Mechanical characteristics

Horizontal 358 Smm
Outside dimensions vertical 296 Smm

Depth 16.0mm

Horizontal 341 6mm
Bezel area -

Wertical 274 Omm

o Horizontal 337 920mm

Active display area :

wertical 270.336mm
YWelght(approximate) 16000 Typ.), 16800 Max. )

Hard coating(3H)
Surface Treatment

Anti-glare treatment of the front polarizer
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Figure 14. Frontview
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Figure 15. Rear view

PR, 1
1= & 2 Henegapa
cocoeoog i
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| cOoonono kK
coooooo @.
i ] Lol o Rl o R )
Te [ & & 5
'l|'-3uﬁ
I/F Cannector -
| c
i
o
o
— — — | —

Lomp Cannector

Motes

1. Bucklight 4 Cold Cotkhode Fluorescent Lomps,

2 I/F Commector Specificetion @ UJU 15100-L30E-CE3 or Equivelent

3. Targue of uvser hole : 23~35 kgf-cn

4 Tha COF oreo is weok & censitive, 3o, pleage dont press the COF oren.
9 Tkt and portiol disposition tole ronce of disploy wree o5 following

R a Bt ]

1A-Bl <= L0
IL-00 = 1.0

(L} ¥-Direction :
(27 E-Diection !

L

o

ACtive area

|
I

i
#1

. LampiCCFLY Mo, is morked ot bock light connector

/

Top

. Do not wind conductive tope grourd the bocklight wires
. bap between Bezel and Parel : Mox 06mm
. Unzpecitied tolerances to be + 05mm
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6. Reliability
Table 12. Environment test condition
No. Test item Conditions
1 High temperature storage test Ta=60°C  240h
2 Low temperature storage test Ta=-20°C  240h
3 High temperature operation test Ta=a0°C al%RH  240h
4 Low temperature operation test Ta=0°C  240h
— Wave form  random
wibration test
(non-operating] vibration level ;105G BEMS
] Bandwidth - 10-300Hz
Duration SR LZ, 30 min
One time each direction
R0l \?Rra?\sceﬁn_‘luirnm ;gﬁ('}aine wave, 2ms
non-operatin : -
6 | (nar-operaing] Direction  : £, +Y, +7
One time each direction
Altitude
T 0-40,000 feet 12,192m
storage / shipment ' £12, )

{ 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.
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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. BO850-1-03 15t Ed. April 1, 2003, Canadian standards Association,
Standard for Safety of Information Technology Equipment.

ch EM B0950-1:2001, First Edition,
Eurmopean Committee for Electrotechnical Standardization{ CEMNELEL)
European Standard for Safety of Information Technology Equipment.

d) RoHs, Directive 2002/9%/EC of the BEuropean Parliament and of the council of 27 January 2003

7-2. EMC

a) ANS| CE3 4 "Methods of Measurement of Radio-Noise Emissions from Low-Yoltage Electrical and
Electrical Equipmert in the Range of SkHZ to 40GHz. "American Mational Standards Institute( ANSIY,
1992

by C1.5.PR "Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equipment " International Special Committee on Radio Interference.

¢y EN 55022 "Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equiprment " European Committee for Electrotechnical Standardization (CENELEC), 1998
(Including A1: 2000
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8. Packing
8-1. Designation of Lot Mark

a) Lot Mark
A, B C D E F & H J &4 L il
AB T SIZE(INCH) D YEAR
E:MONTH F~ M SERIAL NO.
Mote
1. YEAR
Year 2001 | 2002 | 2003 | 2004 | 2005 | 200G | 2007 | 2008 | 2009 | 2010
flark 1 2 3 4 5 B 7 &) 9 a
2 MOMTH
hdanth Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct Mov | Dec
Mark 1 2 3 4 5 B 7 g 9 A, B C
by Location of Lot Mark
Serial Mo, is printed on the label. The label is attached to the backside of the LCD module.
This is subject to change without prior notice.
8-2. Packing Form
a) Package guantity in one box : 10pcs
by Box size - 420rmm < 333mm X 431mim
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9. Precautions

Please pay attertion to the following when you use this TFT LCD module.

9-1. Mounting Precautions

(1) You rmust mount 3 rmodule using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force(ex. twisted stress) is not applied
tothe module.

And the case onwhich a module is mounted should have sufficient strength so that external force
is not transritted directly to the module.

(3) Please attach a 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 farce

{4) *rou should adopt radiation structure to satisfy the temperature specification.

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

(6) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HE
pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth (Some cosmetics are determined
to the polarizer.)

(71 WWhen the surface becomes dusty, please wipe gently with absorent cotton or other soft materials
like chamois soaks with petroleurn benzene. Normal-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

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage
y=2200my(Over and under shoot voltage)

(2) Response time depends on the termperature {In lower termperature, it becomes longer )

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

And in lower terperature, response time(reguired time that brightness is stable after turned 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 occur.

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

(6) Module has high freguency circuits. Sufficient suppression to the electromagnetic interference
shall he done by systern manufacturers. Grounding and shiglding methods may be important to
rninirmized the interference.

(7) Please do not give any mechanical and/for acoustical impact to LCM. Ctherwise, LCM can not be
operated its full characteristics perfectly.

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

95, Storage

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

{13 Store them in a dark place. Do not expose the module to sunlight or fluarescent light. Keep the
temperature between 5°C and 357C at narmal 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 protection film is attached to the bezel with a small masking tape.
When the protection filrn 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

ior-hlown equipment orin such a condition, etc.

(2} WWhen the module with protection filrm 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 or its vestige is recognized,
please wipe thern 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 products,
including, but not limited to, the peripherals, accessories or (including your
subsidiaries and affiliated company) directly or packages, manufactured and/ or
delivered to your company indirectly by our company (including our subsidiaries
or affiiated companies) are free from any of the substances listed in vour
company's Technology Standard or its subsequent revision, including the
following articles,

1. Qur company actually cooperates with environment—iriendly palicy
pushed by yvour company and follows the total abolition schedule of Ph, Cd,
Cr+6, Hg. PBB and PBDEs proposed by Hazardous substances
managemeant standard in your company

2. Our company don't excessively enclose o the noxious material including
Cd, FPb in products and parts supporting to the department of DID in LG
electronics. If the environmental accident is occurred by our company s
mistake and insufficient improvement, acts on our company's responsibility

3. Cur company ensure that all of information submitted to your company is
nol arbitrary estimation and is to the exact document based on reliable
data.

By attached Data, Our company warrants this products comifirm to
following reqmremants.{Check each applicable item)

I'_'#t: Free Soldering [#Pb Free [RoHS Free EZG'CD 03

| Definitian : |
- Pl Free Soldering © Parts must meet DID's Heat resistance conditien, i
[Reflow Typa:2507C , 10sec, Flow Tvpe @ 26807C 1 0sac) |
5- MW ~b Free : Lead wire plating iz Po Free(Pb content < 1,000apm) and
Inner centact point and Body itselt den't contain PR(Pb contant < 1,000ppm) |

W AcHS Free @ Fart does not contain Pb,Cd,Cr+8, Hg, FEBs and PEDEs{Cd=100ppm , Others<1,000ppm)

and supplier must submit evidences{ SR AASLNV=-Vis GC) certificated by authorised agency
| TOO 03 0 Part mesl TCOO'03 and LS electronics reguirermant |
| {Cdﬁa;}pm F'b::EI}ppm Hg{Eppm C.‘r+6 PE-BS PE-DE,.-.c"1CICI:I

Company name : ‘-‘/‘f/_/"’/?— /’f PRES)

Date ; _7;“’-! e i cr'z..'-*_fé g

Representative : i“i WAl = {E‘Lu L ﬁi

Signature z - /f’

=

___}f.:.«n 1 i:;
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