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1. General description

LM190EDS-TLG is a Color Active Matrix Liguid Crystal Display with an integral Cold Cathode Fluorescent
Lamp(CCFL) backlight system. The matrix employs 3-S50 Thin Film Transistor a3 the active element. 1t is a
transrmissive tyoe display operating in the normally white mode. It has a 19.0inch diagonally measured active
display area with SXGA resolution (1024 wvertical by 1280 horizontal pixel aray) 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 2 5-bit gray scale signal for each dot, thus, presenting a palette of more than
16,7M colors with Advanced-FRC(Frame Fate Control). It has been designed to apply the interface method
that enables |ow power, high speed, 1ow EMI. FPD Link or compatible must be used as a LvDS(Low Voltage
Differential Signaling) chip. It is intended to support applications where thin thickness, wide viewing angle, |ow
power are critical factors and graphic displays are important. In combination with the wertical amrangerment of
the sub-pixels, the LM190E0S-TLG 1 characteristics provide an excellent flat panel display for office autormation
products such as monitars.

FIG. 1 Block diagram — RGB
l—.' Source driver circuit
+51 sizag)
LYDS a1
pair #1 Timing
ise controller
pair #2 TFT-LCD Panel

e ] (12B0XRGBX 1024 pixels)

G124
=

+5% | Power circuit
Voo block

—  CHZ, 3i2pim1 |}
—  CN4,5 (zpiny |+

General features

Backlight assembly {4 CCFLs)

Active screen size 19.0 inches {481.9mm) diagonal

Qutline Dimension 396.0(H) = 324,000 % 15.5(D) mmi{Typ.)

Fixel Pitch 0. 098*RGBHIMM x 0,294 mm

Fixel Format 1280 horizontal By 1024 vertical Fixels, RGB stripe arrangement
Interface LWDs 2Port

Color depth 16.7M colors

Luminance, white 300 odfme [ Center 1Point, typ)

Wiewing Angle (CR=10) RAL1Z70(Typ. ), WD 160(Typ.

Fower Consumption Total 25, 1W(Typ.), (4.5W@V oo, 20.68WEI, =7.5mAa)

Weight 1,950g {Typ.)

Display operating mode | Transmissive mode, normally White

Surface treatments Hard coating (3H), Anti-glare treatment of the front polarizer
ver. 1.0 Feb, 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

Walles
Farameter Symbol Units Motes
illal Max

Fower Supply Input woltage W =053 +£.0 Wdc AL 257
Cperating Temperature Top 0 S0 T
Storage Temperature Ter -20 B0 i i
Operating Ambient Humidity Hoe 10 20 2aRH
Storage Humidity Her 10 30 SoRH

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

FIG. 2 Temperature and relative humidity

B0% +

Storage

Wiet Bulb
Temperature [T]
ET
40% B .
/ N =y Operation
3 4
i

1 10%

-20 1] 10 20 30 40 s0 60 70 80
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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 CCR/Backlight, is typically
generated by an inverter, The inverter is an external unit to the LCDs.

Table 2. Electrical characteristics

Farameter Symbol Vo Uit Motes
Min | Typ | Max

MODULE ¢

Fower Supply Input Woltage - Wion - 4.5 5.0 - 5.5 [ idc

Fermissive Power Input Ri-r::uple ) = = 0.2 W 3

Power Supply Input Current Lco-ossc - s b di :
Fiamaaa - 1,090 | 1,260 MM 2

Fower Consumption Fico - 4.5 =148 W 1

Inrush current | | — | 2 | 3.0 | Pl | E:

Mote !
1. The specified current and power consumption are
under the Vico=5.00, 25 £ 2°C,f,,=60Hz condition
whereas mosaic pattern(8 x &) is displayed and f, is the frame freguency.
2. The current is specified at the maximum current pattern,
3. Permissive power ripple should be measured under WCC=5.0v, 25°C, f, (frame frequency)=75Hz
condition and AL that time, we recommend the bandwidth configuration of oscilloscope
is to be under 20MHz,
4, The duration of rush current is about Sms and rising time of power Input is S00Us £ 20%,

FIi.3 pattern for Electrical characteristics

power consumpfion measuremen power input ripple

Wihite : 255Gray
Black : 0Gra

Mosaic Pattern(8 x &) Full Black Pattern

ver. 1.0 Feb, 27, 2008 6 /33
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Table 3. Electrical characteristics

Fararmeter Sb\,for'ln : Ualues Uit Motes
illal Typ ax
LAMP
Gperating Woltage ol (;D?rf.ﬁ.) {?§5Eirn5.qj (;fl_fm Wams Lz
| Operating Current I 2.0 7.5 8.0 M e 1
Established Starting Woltage | s 1,3
at 25 °C 1,100 M
at 0°C 1,400 Vams
Operating Frequency I 40 = 70 kHz 4
[ Discharge Stabilization Time | Tg - - 3 Min L5
Fower Consumption FaL 20,55 22.61 W att =)
Life Time 50,000 i Hrs 15
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 a5 not to produce too much leakage current from high-voltage output of the inverter,

YWhen wou design or order the inverter, please make sure umwanted lighting caused by the mismatch of
the lamp and the inverter (no lighting, flicker, etc) newver occurs, When you confirm it, the LCD-As=sembly
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-LCD Madule 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 abowve Y. should be applied to the lamps for more than 1 second for start-up,
(Inwerter open voltage must be more than lamp starting voltage.)

Ctherwise, 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 fram
the harizantal synchronous frequency and from its harmonics in order to prevent interference.

E. Let's define the brightness of the lamp after being lighted for & minutes as 100%.

Tg 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 abowve does not include loss of external inverter.

The used lamp current is the lamp typical current. (Pg = Vg« Tg 2 M0 3

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,

ver. 1.0 Feb, 27, 2008 7 /33
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Mote
8. The output of the inverter must have symmetrical{negative and positive) valtage
waveform and symmetrical current wavefarm {Unsymmetrical ratio is less than 109,
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 wawveform should be within 42 £10%,
* Inverter output waveform had better be more similar to ideal sine wawe,

* Asymmetry rate;

I
? |1,= 1oy |/ L % 100%

* Distortion rate

Gl o WS B

9. The inverter which is combined with this LCM, is highly recommended to connect
couplingiballast) 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 biased mercury as time goes.

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

ver. 1.0 Feb, 27, 2008 B/ 33
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3-2. Interface connections

LCD connector{CN1) : I5100-L300-C23 (UIUY , 187034-30091 (P-TWO)
Mating connector @ FI-x30H and FI-X20HL (JAE) or EqQuivalent

Table 4. Module connector{CN1) pin configuration

Fin Mo|| Svmbol Description
i RAC0- Minus signal of 1st channel O {LWYDE)
2 RXO0+ Flus signal of 1st channel O (L\VDS)
3 RAO1- Minus signal of 1st channel 1 {(LW/DS)
4 RXO1+ Plus signal of 1st channel 1 (LWDS)
5 RXO2- Minus signal of 1st channel 2 (LWDS)
6 PAC2+ Plus signal of 1st channel 2 (LVDS)
7 GHD Ground [AGP)
g RXOC- Minus signal of 1st clock channel (LWDE)
9 RXOC+ Flus signal of 1st clock channel (LWVDS)
10 RXO3- Minus signal of 1st channel 3 (VDS
11 RAO3+ Plus signal of 1st channel 3 (LWVDS)
12 RXED- Minus signal of 2nd channel O {LWYDS)
13 FXED+ Flus signal of 2nd channel O (LWDS)
i4 GO Ground
15 RXE1L- Minus signal of 2nd channel 1 (LWDS)
i6 FAXEL+ Flus signal of 2nd channel 1 (LWVDS)
17 GEMD Ground
18 RAXEZ- Minus signal of 2nd channel 2 (LWDS)
19 RAXEZ+ Flus signal of 2nd channel 2 (LVDS)
20 RXEC- Minus signal of 2nd clock channel (LWDS)
21 RXEC+ Flus signal of 2nd clock channel (LYDS)
22 RXE3- Minus signal of 2nd channel 3 (LW/DS)
23 RXEZ+ Flus signal of 2nd channel 3 (LVDS)
24 GrD Ground
25 M Mo Connection (For LCD internal use only.)
26 M Mo Connection (For LCD internal use only.)
27 PWwWM_OUT Reference signal for inverter control
28 WLCD Power Supply (5.00)
29 WLCD Fower Supply (5.00)
30 WLCD Power Supply (5.00)

ver. 1.0 Feb, 27, 2008 9./ 33
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FIG. 4 Connector diagram

I

[S100-L300-C23(1UIU)

#1 #2300
L Lt}
1'st Signa! pairs | ‘
2'nd signal pairs
Fower(+54)
Py _CUT

Rear view of LCM

. MC: Mo Connection.
Al GMDground) pins should be connected together and to Wes which should also

be connected to the LCD's metal frame.

Al - (power input) pins should be connected together,
. Input Level of LWDS signal is based on the [EA 664 Standard.
. PWIM_OUT is a reference signal for inverter control,

This P signal is synchronized with vertical frequency.
[ts frequency is 2 times of vertical frequency, and its duty ratio is S0%,
If the systemn don’t use this pin, do not connect,

Yer. 1.0
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The backlight interface connector is a model 35001HS-02L0 manufactured by YEQRHO,
The mating connector part number are 35001WR-02L(2pin) or equivalent,
The pin configuration for the connector is shown in the table below,

Table 5. Backlight connector pin configuration{ CNZ2,CN3,CN4,CMNS

Fir Symbol Description Motes
1 H High “oltage for Lamp 1
2 L Low woltage for Lamp 2

Motes: 1. The high voltage power terminal is colored gray, sky blue,
2. The low voltage pin color is black, blue,

FIi. 5 Backlight connector diagram

Up side
| £ LampZ B oNa
Down side
’—( Lamp3 b, CN4
l—{ Lamp< b i

ver. 1.0 Feb, 27, 2008 11 /33
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3-3. LYDS characteristics
3-3-1. DC Specification

A TR
%ol
S e e B e | ey b e i
LvDS + ¥ -t
I\I\"'IIIZEI.I I“"IIII_I.I.D'L'K I\I\\'IIII_I.III

# Wl = |(LYDE+) - (LD -]

# o= {LVDS+] + (LD 332
5 DV .

Description Symbaol rin Iax Lnit Motes

LwDS Differential Voltage [V | 200 &00 v z
LwDS Common mode Woltage W 0.6 1.8 W -
LWDS Input Woltage Range Py 0.3 2.1 W -

3-3-2. AC Specification

. T ol
[ i
LVDS Clok IP: : f L—J’_—/
:.'l 4 tml:F:l.= ‘1."T:n)
"1 1185MHz * Folkz G5MHz: - 400 ~ +400
- FEEMHz > Felkz 25hHz: - G0 ~ +500
Description Symbol [ Min Max | Unit Motes

Lo epw -400 |+ 400 | ps | 85MHz = Folk = 65MHz
towpw | - 500 |+ 600 ps | 65MHz > Felk = 25MHz

LvDs Clock to Data Skew Margin

LWDS Clock to Clock Skew Margin

(Eveﬂ ta ':'dd) tSKEW_EO = LAE LT Tclk -
Maximum deviation

F - +3 | % -
of input clock frequency during S5C REY ?
Maximum modulation frequency

F = 200 | KHz -
of input clock during S5C MoD

ver. 1.0 Feb, 27, 2008 12 /33
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1

LWDS Odd Clodk I' i \,\—J’—
| Tes o |
]

Le
1
I

"'l [
LD Even Clock ! \—}f§

1 | T

VDS Even Data  §  § D [ :'-{ A

< Clock skew margin between channel =

* Fopy

=K

| T Ty
ROLK+
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* ODD=1st Pixel
EVEME Ihd Pixel:
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Table 6. Required signal assignment for Flat Link{NS:DS90CF383) transmitter

Pin # |Pin Name Require Signal Pin # | Pin Name Require Signal
1 WCC Power Supply for TTL Input 29 GHD Ground pin for TTL
z OS5 TTL Input (R7) 30 D26 TTL Input (DE)
3 D TTL Input (RS} 31 Tu CLEIN TTL Level clock Input
4 D7 TTL Input {iz0) 3z Ptr R Do Power Down Input
5 GHD Ground pin for TTL 33 FLL GHD Ground pin for PLL
f D& TTL Input {G1) 34 PLL WCC Fower Supply for PLL
7 La TTL Input {52} 35 PLL GMD Ground pin for PLL
g D10 TTL Input {i36) 36 LvDS GHD Ground pin for LVYDS
a WCC Power Supply for TTL Input 37 TxQUT3+ Positive LVDE differential data output 3
10 D11 TTL Input {370 35 TwQUT3— Megative VDS differential data autput 3
11 D1z TTL Input {53} 39 Ty CLEQUT+ | Positive LVYDS differential clods output
1z D13 TTL Input {54} 40 Ty CLEQUT— | Megative LVDS differential clods output
13 GHD Ground pin for TTL 41 Ty OUTZ+ Fositive LVDS differential data output 2
14 D14 TTL Input {55) 4z Ty OUTZ— Megative LVDS differential data output 2
15 D15 TTL Input (B0} 473 LvDS GHD Ground pin for LVDS
16 D1a TTL Input (B&) L LuDs WCC Power Supply for LVDS
17 WCC Paower Supply for TTL Input 45 Ty OUT1+ Fasitive LNVDS differential data output 1
13 D17 TTL Input (B7) 46 Ty OUT1— Megative LvDS differential data output 1
19 0is TTL Input (B1}) 47 Ty QUTO+ Positive LVDS differential data output 0
20 D149 TTL Input (B2} 45 Ty OUTO— Megative LVDS differential data output 0
21 GHD Ground pin for TTL Input 49 LvDE GND Ground pin for LVDS
22 Cz0o TTL Input (B3} S0 D27 TTL Input (RE)
23 Dzl TTL Input (Bd) g1 Do TTL Input (ROY
24 Dzz TTL Input (BS) 52 Ol TTL Input (R1)
Z5 DZ3 TTL Input (REYD) 53 GHD Ground pin for TTL
26 WCC Power Supply for TTL Input 54 Dz TTL Input (R2)
27 D24 TTL Input (HSYNC) 535 O3 TTL Input (R3)
28 Dz5 TTL Input (WSTHC) g6 D4 TTL Input (R

Motes ;. Refer to LWDS Transmitter Data Sheet for detail descriptions.

Ye

r. 1.0

Feb, 27, 2008

14 /33




b LM120EDS
@ LG.PHILIPS LCD & Liquid Crystal Display

Product Specification

3-4. Signal iming specifications

This is 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

Farameter Symbol rlinr. Ty¥p. Max, LInit Motes
Periad B e 14.4 | 185 | 232 ns | Pixel frequency
D : Typ 108MHz
2k Frequency Fe 432 | 54.0 | 69.3 | MHz
Horizontal 'Walid i ) &40 540
Horizontal : Lok
H Period Total this 672 g4 102z
Heync Frequency | f 51.2 4.0 g2.1 kHz
wertical walid Loy 1024 1024 1024 y
Vertical \/ Period Total b 1032 | 1086 | 1536 | T
Weync Frequency | f, 43 &0 EE Hz
DE DE Setup Time Fay 4 2 =
z ns For Dy
(Data Enable) | DE Hold Time tes 4 & =
Cata Setup Time | top 4 = =
Data ns For Dy
Data Hold Time o 4 - -
MNote:

1. LM1390E08-TLG1 is DE Only mode operation. The input of Heync & wsync signal does not
have an effect on LCO normal operation,

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

3. Horizontal period should be even,

ver. 1.0 Feb, 27, 2008 15 /33
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3-5. Signal iming waveforms

1. Dcwe, DE, DATA waveforms

AR A AN~

Diclls
Walid

Lo || 4 Do
Invalid >Q@< >< —_
Cata

DE({Data Enable)

2 Horizontal waveform

tue L|

E Ty 5 i

25

5 i %

: CE

DE(Data Enable) /

"1

F 3

2. Wertical waveform
e

w——Y Y. .

16 /33
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3-6. Color input data reference

The brightness of each primary color (red,green and blue} is based on the Bbit 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

Color

Input Color Data

MSE

Fed

LSB

M5B

Green

LSE

M5B

BElue

LSE

R7

R

RE=

R4R3

RZ2

]
£

RO

G7

GEGE|GHGE3G2|G1

50

o
e |

[ma]
Loy

i
L

£
I
m
]
]
[+

Bl

BO

Basic
Color

Black

Red (255)
Green (255)
Blue (255)
Cyan
Magenta
Yellow
White

Fed

Red{000) Dark
Red(001)

Red(002)

Red(253)
Red(254)
Fed(255) Bright

LI 0 S O e T B S

LI e S T B T

LN R B o T Nt o R 0 I A T

LI T B o T N o e 0 Tl
I OO0l R, 2, OO0~ O

I OO0 0Ol R, =, OO0~ O
[ = I I e e T T S
LI e e e L i i I A e

Ve I s S T e (T (T

LI T O e e O R R T
LI T O e e S L ]
LI e e N e e ]
LI o o ) e R
LI o o ) e e Y e
LI o o o ) e o

LI o o o O s o T e B S

N N o W o S D

O s 0 G R e M e ey (IR 00 0 0

LI ) i I S Y

§ A e T A e S R A
LI Y e B S e

LI 0 S O i i T S S

LI e B e e R I

' OO0 0|l O == 000

Green

Green(000) Dark
Green(001)
Green(002)

Green(253)
Green(254)
Green(255)Bright

(e el e

2D O e e

[ N e

Lo I R B I S e |
Lo I o e I S e |

(o R R e S |
L o el
o O i B

o o I o o O
Lo o S I B
Lo B o e I o o B o
o o R ) o o B o T
[ i e e N (e o B o

L I Y T 0
Lo R I Y

OO0 O
o o S I R o Y T
o I o S I R B
Lo B o e I o
o o e o o B T
o o S I I o B

on o B I o o B o
Lo o el o R o o
o B o S I [ i

Blue

Blue(00D) Dark
Blue{001)
Blue{002)

Blue(253)
Blue(254)
Blue(255) Bright

(A o o o o T

L O

(I o o ) o T

Lo o O o

[ o I i O o G

o i o I o |

[ T Y 0
o I I 0

i I I |
Lo I I o |

o e O
Lo i o e o O
Lo o ) o B

Lo T I s |
Lo I o |
L I I o

e ol

Lo O

OO O
(e e e
(e o e
(el B
(i e
[ e B e o

o I I i |
L I |
o I B o |
o R I o |
i T B o |
Lo I I

OO OO

o I B o

(I o o ) (N o T T

il i o |

(I o ) (o o T T

i il e |

(I o o ) (i O T

il i e |

Lo ) o o B T
o o e [ o O

[ i = |
o

(I o B ) T

R |

e L [ B B

— =

[ i o G e

[ I = |
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3-7. Power sequence
LoD
i Power Supply For LCD
Interface Signal (Tx)
i Tz (T
Lamp an OFE
FPower for LAMP OFF
Table 2, Power sequence
Y alues :
Parameter Lnits
Min Tvp i ax

T1 0.5 - 10 ms

T2 0.01 - 50 ms

T3 =200 = = ms

T4 200 = = ms

TE 0.01 = Eo ms

TV 500 - - ms

Motes !
1. Flease avoid floating state of interface signal at invalid period,
2. When the interface signal is invalid, be sure to pull down the power supply for
LCD o, o OV,
3. Lamp power must be turn on after power supply for LCD an interface signal are valid.

ver. 1.0 Feb, 27, 2008 18 /33
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3-8. V|, Power dip condition

FIG. & Power dip condition

17 Dip condition

3.5V Vo < 45V, t;<20ms

2)V ep € 3.5V

W p-dip conditions should also follow the Power On/Off conditions for supply voltage.

Yer. 1.0
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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 25°C. The values specified are at an approximate distance S0cm from the LCD
surface at a viewing angle of & and & equal to 0 °,

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

FI1i. 7 Optical characteristic measurement equipment and method

__—— LCD Module

Optical _
Stage(x,y) Pritchard 880
or equivalent
S L
Table 10. Optical characteristics Ta= 25°C, ¥ ,=5.0v, fu=60Hz f, ,=54MHz, Ie=7.5ma
Yalues ;
Parameter Symbaol - Linits Hates
AN Typ 4 F=F
Contrast Ratio cR &oa 20a = 1
Surface Luminance, white B 250 300 4 cd;/m? 2
Lurninance Yaration & wnrre | 9P 75 9% 3
, Rise Time Trp - 1.3 2.6 s 4
Response Time -
Decay Time Tre = 3.7 7.4 Ims 4
R 0.640
RED
Ry 0.335
G4 0,298
_ GREEN
Colar Coordinates Gy Typ 0.608 Twp
[CIE1931] Bx -0.03 0.147 +0.03
BLLIE
By 0.070
L 0,313
WHITE
Wty 0.329
YWiewing angle {CR=E5)
¥ axis, right{$=0%) Br 75 g8 Degree L=
% awis, left (p=180" al 75 oe
¥ axis, up (=20 au 70 85
yoaxis, down (p=270% ad 70 85
Yiewing angle (CR>10)
% awis, right{$=0" ar 70 85 Degree 5
¥ adis, left (=180 8l 70 85
Y oaxis, up (=20 =10 a0 75
y axis, down ($=270%) ad 70 85
Crosstalk 1.5 9%
Luminance unifarmity - _ _
Angular dependence (TCO'03) LR 1.7 6
Color grayscale linearity Aty 0.018 g
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1. Contrast ratio{CR) is defined mathematically as :It is measured at center point(1}

_ surface luminance with all white pixels
ColtbosEiotits s wmrmeiior rern e s en s s s e e me

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.

3. The variation in surface luminance , & e IS defined as

Minimum (F1,F2 ... .F3)

For more information see Figure 8.

FIG. 8 Luminance measuring point

<Measuring point for surface luminance>
H

-

L
ol

W

Active Area  H: 378.220 mm
W 201,058 mm
@ HW o Actve Area

ver. 1.0 Feb, 27, 2008 21 /33




LMI1S0EDS

@ LG.PHILIPS LCD & Liquid Crystal Display

Product Specification

Motes

4, Response time is the time required for the display to transition from black to white
(Decay Time, Trg) 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 is defined as the following figure and shall be measured by
switching the input signal for each gray to gray.

Optical

response

[%] - S e ———— 5 i

5. Viewing angle is 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 ¥ axis with respect to the z axis
which is normal to the LCD surface. For more information see FIG, 10,

FIi. 10 Viewing angle

h = 180°, Laft
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&. Luminance Uniformity - angular — dependence (LR& TB)

TCO 02 Luminance uniformity — angular dependence, is the capacity of the WDU
to present the same Luminance level independently of the viewing direction,

The angular-dependent luminance uniformity is calculated as the ratio of maximum
luminance o minimum luminance in the specified measurement areas,

- Test pattern : 80% white pattern

- Test point © Z-point

-Testdistance ; O * 1.5 = 72.3%cm

-Test method : Ly = ((Lnax +30deq. # Lroin 430deg.) T (brnae. -30deg, £ Lrvin. -30deg 2}/ 2
Tg = ((Lmax.+15deg. F L i +15deg.)

FI. 11 Luminance Uniformity angular dependence

7. Gray scale specification

Table 11. Gray scale

Gray level Luminance [%a] (Typ)
LO 0
L3l 0.97
LES 4.61
L 95 11.29
i 21.58
L159 3537
L1391 52,95
L223 7445
L255 100
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B. Color grayscale linearity , AU is defined as

‘\/(H'x—urs)z <k (VFE— V’s)z

Where indices A and B are the two gray levels found to have the largest color differences
betwesn them,

i.e. get the largest Au' and Av' of each Gpairs of U’ and v' and calculate Au'v' .

-Test pattern : 100% full white pattern with a test pattern as shown FIG.12
Squares of 40mm by 40mm in size, filled with 255, 225, 195, 165, 135 and 105
grayscale steps should be arranged in the center of the screen,

-Test method
First gray step . move a square of 255 gray level should be moved into the center of the screen
and measure luminance and u® and v coordinates,
Mext gray step . move a 255 gray square into the center and measure both luminance and
U’ and ¥' coordinates,
The same procedure shall then be repeated for gray steps 195, 165, 135 and 105,

FIG. 12 Color grayscale linearity
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5. Mechanical characteristics

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

Table 12, Mechanical characteristics

Haorizontal 396,00 mm
Cutline dimension Wertical 3240 rmm
Cepth 15.5 mm
Horizontal 380.2 mm
Bezel area
Wertical 205.0 mim
Horizontal 376,320 mm
Active display area
Wertical 201,056 mm
Weight 1,950g (Typ.) 2,050g {(Max)
Hard coating{3H)
SUrece TRsmnEnt Anti-glare treatment of the front polarizer

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

Yer. 1.0

Feb, 27, 2008

25 /33




N = LM130E0R
@ LG.PHILIPS LCD & Liquid Crystal Display

| Product Specification

<FRONT VIEW?>

e
d-u ap 203 | | A0y
— i A
o e Al "
o 3 o
3 | | 3
< -
| .:.E _13, I
2
H| |
- E‘« - - - - — 1
& 4
| E £ |
| o
| I I
=
E: ‘
I 335 cfead [oern
620 (Arile drend
e o o, P ey gt i i
! 1= = =
2
384
1960 143

5= : = - =

e e e T ™
¥
WIMackind g =
Bitcpad | - =
5 e | g
I I I —H I
I % I I i I
16
R L Sl Aol
SCETION “ar- " gLl R
P - b _ A

ver. 0.2 Feb., 26, 2008 26 / 32




LMI1S0EDS

@ LG.PHILIPS LCD £ i s tal Disriay

| Product Specification

<REAR VIEW>

Jow-ce COF (%)

I/F Conrector

100041 ko corcactor pe eed L

| —

Hotes
1. Backlighd : 4 Cold Cothede Fluarescent Lnngs.
2. I/F Carvectar SpeciFicetion : [SI00-L300-C23 o campatikie
3 Lorp Compactor Specification @ J3000H5-02L00 eanha 1 Zpine ar canpitile
d. Tarque of wser kale : 30-40 kgF-cn
3. Tl erd partil dispasition tale rance of display ares os Following
(Y ¥-lirection : &-BL <= L0
(22 ¥-Tirection : G-I <= 110

i
‘ -EL_ _ ‘ Bezel open
I I
Q___ ..1]]_.... Active area
E‘I =

B, LomplZCFLY  Moe is marked ot bock light conrector

7. Do not wind conductive tope oround the bocklight wires
8. Unspscified talerances to be £0,5mm
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6. Reliability

Table 13. Environment test conditions

storage / shipment

Mo Test Item Condition
1 High temperature storage test Ta= &0°C  240hrs
2 Low temperature storage test Ta= -20°C 240hrs
3 High temperature operation test Ta= E0°C S0%RH  240hrs
4 Low temperature operation test Ta= 0"C 240hrs
Wayve form o random
vibration test Vibration level @ 1.0GRMS
= (non-operating) Bandwidth : 10-300Hz
B d Duration : ¥,Y,Z, 20 min
Qne time each direction
Shock level . 1205
6 Shock test waveform o half sine wave, 2Zmsec
{non-operating) Direction ; X, ¥, 7
Qne time each direction
Altitude
7 operating 0 - 10,000 feet(2,048m)

0 - 40,000 feet(12,192m)

+ Result evaluation criteria

There should be no change which might affect the practical display function when the display
quality test is conducted under normal operating condition,

Yer. 1.0
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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 EqQuipment.
bY CAM/CSA C22.2, Mo, 60950-1-03 1st Ed. April 1, 2003, Canadian Standards Association,
Standard for safety of Information Technology Equipment.
<) EM &0950-1:2001, First Edition,
European Committee for Electro-technical Standardization{ CEMELEC)
European Standard for Safety of Information Technology Equipment,

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

7-2. EMC

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

by C.I.5.P.R “Limits and Methods of Measurement of Radio Interface Characteristics of
Information Technology Equipment.” International Special Committes 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), 1938 { Including Al; 2000 )
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8. Packing

8-1. Designation of lot mark

a) Lot mark

A, B 2 D E F 3 H I ] K L M

A8, Size (Inch) O Year
E : Month Fro M Serial Mo,
Mote:

1. Year
Year 2001 | 2002 | 20032 | 2004 (2005 (2006 | 2007 | 2008 | 2009 | 2010
Mark 1 2 ] 4 5 a] 7 a =] ]

2. Month
Month Jan | Feb | Mar | Apr [ May | Jun Jul | Aug | Sep | Oct | Mow | Dec
Mark 1 2 3 4 g ] 7 =) =] A B &

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) Fackage quantity in one box . 8 pcs

b) Box size 1 374mm X318mm X474mm
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9. Precautions
Flease pay attention to the followings when you use this TFT LCD module,

9-1. Mounting Precautions

(1) You must mount a module using holes arranged in four corners or four sides,

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

(51 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 circuit break by electro-chemical reaction.

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

{Some cosmetics are detrimental to the polarizer.)

{73 When the surface becomes dusty, please wipe gently with absorbent cotton or other soft
materials like chamois soaks with petroleum benzens, Normal-hexans 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 © W=x200mvOver and under shoot vaoltage)

{2} 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(reguired 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,

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

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

{71 Fleaze do not give any mechanical and/or acoustical impact to LCM. Otherwise, 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 LCM a fatal blow)

{9} Flease do not set LCO 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 connected o 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 flucrescent light, Keep
the temperature between 5°C and 25°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 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,
(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) ¥ou 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)

Qur 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 affilated companies) are free frem 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—friendly policy
pushed by vour company and follows the total abolition schedule of Pb, Cd,
Cr+&, Hg, FPBEB and PEDEs proposed by Hazardous substances
managemeant standard in your company

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

3. Our 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 warranis this products comfirm to
| following reguirements.(Check each applicable item)
| r_w/Pn Free Soldering [WPb Free [#RoHS Free ¥ Tco '03
! Definitian @
| B Fb Free Soldering © Parts must meet DID's Heat resistance condition.
| (Reflow Typa:2607C ,10sac, Flow Type @ 26807T .,10sac)
! M Pb Free - Lead wire plating iz Pb Free(Pb content < 1,000pam) and
Inner centact point and Body itselt don't contain PoiPE contant < 1,000ppm)
M RoHS Free : Part does net contain Pb,Cd,Cr+6,Hg,PEBs and PBDEs(Cd<100ppm , Cthers<1,000ppm)

and supplier must submil evidences(ICP,AAS, UV=Vis, GC) cenlificated by authorised agency
| B TGO '03 © Part meal TCO'03 and LG alactronics raquiremant

Company name : J—C’;:- /«3’/.:_ ///? S 200

Date : J“/";UM e iz r.r'z--“_/Z 2

Representative : t""iuau 4 GL_QQ_Q

31.‘: PR
T i /}

Signature :

4
« e
-

A, =
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