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1. General Descriptibn

The LG Electronics model LCA4SEI2A LCD is a Color Active Matrix Liquid Crystal Display with an
integral Cold Cathode Fluorescent Tube(CCFT) back light system. The metrix gmploys a-8i Thin Film
Transistor as the active element. |i is a transmissive type dtsplay operating in the normally white
mode. This TFT%J]J has a 10.4 inch diagonai |y measured active dlsplay area with SV resotution(600
vertical by 800 horizontal pixel array). Each pixel is divided into Red, Green and Blue sub-pixels
or dots which are afranged in vertical stripes. Gray scale or the brightness of the sub-pixel color
is determined with a 6°bit gray scale signal for each dot, thus, presenting a pallete of more than
262,000 colors.

The LCA4SEI2A LCD is intended 1o support applications where low power consumption, weight and
thickness are critical factors and graphic displays are important. [r combination with the verti¢a§
arrangetent of the sub-pixels, the LCA4SF12A characteristics provide an excellent flat pane| dispiay
tor office autamation products such as portable computers.
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Generai Dispiay Characteristics
The following are general feature of the model LCA4SE12A LCD:

Active display area 10.4 inches(26cm) diagonal

Qutsize dimensions 246. 5w +« 179.4h « 8.5t mm

Pixel pitch 0.264 mm =+ 0.264 mm

Pixel format B00 horiz. By 600 vert. pixels
RGB stripe arrangement

Ccior depth 6-bit, 262,140 colors

Display pperating mode transmissive mode, normally white

Surface treatments hard coating(2H),

anti-glare treatment of the front polarizer

Hevision 46i04/13 gags 3
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Mode! LP104S2
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2. Maximum Ratings

The foilowing are maximum values which, if exceeded, may cause faulty operation

damage to the unit.

Product Specification

Table 1 ABSOLUTE MAXIMUM RATINGS

ar

Parameter symbol Values Units Noies
Min. Max.
Pewer Input Voltage Voo -0.3 +8 Vde at 25 ¢
Logic input Voltage Vim Vas Voo Vde at 25°C
Operating Temperature Ter 0 +50 T 1
Storage Temperature Tsr -20 +60 T 3
Note:

1. The Relative Humidity must not exceed 95% non-condensing at temperatures of 40 °C or

tess. At temperaturgs greater than 40 °C, the wet bulb temperature must not exceed 39 C.
2. Under no condition should the unit be exposed to corrosive chemicals.

3. Electrical Specifications

The LCA43E01A reguires two power inputs. One is employed to power

iths LCD electronics

and to derive the voltages to drive the TFT array and liguid crystal. The sscond input

which powers the backlight CCFT, is typically generated by an ‘inverter. The inverter isg
an externail unit fo the LCD.

Table 2 ELECTRICAL CHARACTERISTICS:

Parameter Symbo| Valugs I Units Noies
Min. Typ. Max .
MODULE:
Power Supply input Voltage Vo 4.5 5.00 5.5 vde
Power Supply Input Current o - 200 320 mA 1
Ripple/Noise - - 100 mv
Logic Input Level, High Vin 2.0 - Voo Vde 2
Laogic input Level, Low Vi Ves - 0.8 Vdc
{ Power Consumption Pe 1.0 1.6 Waits 1
BACKL IGHT
Backiight Input voltage Ve 430 475 520 Vs
Backiight Current Ig 3.0 4.0 5.0 ma
Lamp Kick-0ff Voltage - 385 500 Vs 25 + 2T
Operating Frequency Fa 30 45 60 KHz
Power Consumption Py, - 1.9 - Watts 3

Notes: 1. The current draw and power consumption specified is for 5 Vdc at 25 C

and fv at &0Hz.

2. Logic levels are specified for Vypof 5 Vdo at 25 . The values
specitied apply to all logic inputs; Hsync, Vsync, clock, data signals, eic.
3. The backlight power consumption shown above does noi include Ioss of

external inverter.
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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 vaiues specified are at an
apprcximate distance 50cm from the LCD surtace at a viewing angle of < and 8 equa! to 0e.
Appendix A presents additional information concerning the specifisd characteristics.

Table 2 OPTICAL CHARACTERISTICS

Parameter Symbot Values Units Notes
' Min. Typ. Max.
Contrast Ratio . CR BO 100 - 1
Surface Brightness, white SBw 60 70 cd/m? 2
Brightness Variation SB, 1.20 1.35 % 3
Response Time Tr . msec 4
Rise Time Tra 30 o
Decay Time Trp 50
CIE Color Coordinates
Red Xg 0.56 0.59 0.82
| v 0.30 | 0.33 | 0.38
Green g 0.29 $.32 0.35
Yg 0.5C £.53 G.55
 Blue Xg 0.12 0.15 0.18
Ye 0.10 0.13 0.16
White X 0.29 0.32 0.35
Yo 0.29 0.32 0.35
Viewing Angle ' degree, ° 5
x axis, right {(d=0°) e 40
x axis, lett{<b=180°) 0 40
y axis, up{d=90°) 8 10

y axis, down {<P=270°) a8 30

Notes 1. Contrast Ratio (CH) is defined mathematically as:
(Surface Brightpess with all white pixels)
{Surface Brightness with all black pixzels)
2. Surface brightness is the average of O measurement across the LCD surface
50cm from the surface with al! pixeis displaying white. For more information see
Appendix A. '
3. The variation in surface brightness, $By is determined by measuring By at
gach test position O through 9, and. then dividing the maximum By by the minimum
Boy.
Maz “ ”ﬂ iBHIE E"I E:i'i
Minimum (Bag, Bowt, -...Bow!
4. Response time is the time required for the dispiay to transition from white
to dlack(Rise Time, Try) and from hiack to white (Decay Time. Try). For
additional information see Appendix A.
5. Viewing angle is the angle at which the contrast ratio is greater than 10. The
angies are determined for the horizontal or x axis and the vertical or v axis with
respect to the z axis which is normal to the LCD surface. For more information
see Appendix A.
Beyizjon 0O8/04/13 pgoe 5
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5. Intertface Connections

This LCD employs two interface connsctions, a 41 pin connector is used for the module
electronics angd a three pin connector is used for the integral backiight system.

The electronics interface connector is a model DF§-41P- 1V, manufactured by Hirose. The
mating connector part number is DF9-415-1V or eQU|valent The pin configuration for the
connector is shown in the tabie below.

. Table 3 MODULE CONNECTOR PIN CONFIGURATICN

Pin Symbol © Description Notes
1 GND Ground Connect to Vss, see Note 1
2 CLK Main clock

-3 GND Ground Connect {0 Vss, see Nete 1
4 GND Ground Connect to Vss, see Noie 1
5 Hsync Horizontal sync.
] Vsync Vertical sync.
7 GND Ground Connect to Vss, see Note 1
g A0 . Red data Red data least significant bit{LSB)
9 R " Red data ‘
10 R2 Red data
11 R3 Red data
12 R4 Red data
13 R5 Red data Red data most significant bit(M38)
14 GND © Ground Connect to Vss, see Noie 1
15 GND Ground Connect to Vss, see Note 1
16 GND Ground Connect to Vss, ses Note 1
17 GO Green data Green data least significant bit(LSB)
18 Gt Green data
19 G2 Green data
20 G3 Green data
21 G4 Green data
22 G55 Green data Green data most significant bit{MSB)
23 GND Ground Connect to Vss, see Note 1
24 GND Ground Connect to Vss, see Note 1!
25 GND Ground Connect to Vss, see Note 1
26 BO Biue data Blue data least siniticant bit{LSB)
27 B1 _ " Blue data .
28 B2 b Blue data
28 B3 : Blue data
30 B4 Blue data
31 Bj " " Blue data Blue data most significant bit{MSB)
32 NG Ground Connect to Vss, see Note
33 GND Ground Connect to Vss, see Note 1
34 GND Ground Connect to Vss, see Note 1
35 DIMG Data timing signal
36 Vo Power input +5Vdc power supply input, see Note 2
a7 Vo Power input +5Vdc power supply input, see Npoie 2
38 NC _ No connect
39 NC No connect

140 GND - Ground Connect to Vss, see Note 1
1 41 GND Ground Connect to Vss, see Note 1

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

2. Al Vg(power input} pins shouid be connected together.

- _Hevigion 9§/04143 Q3% 5
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Interface Connections (cont’d)

The back!light interface connector is a mode! BHR-D3VS-1, manufactured Ey JST.  The mating

connector part number is SMOZ{B.O)B-BHS-1-TB or equivalent.
connector is-shown in the table below. -

The pin contiguration for the

Tabie 4 BACKLIGHT CONNECTOR PIN CONFIGURATION
Pin Symbol Description Notes
1 MY Ground 1
2 NC No connect
3 LV Lamp power input 2

Notes;- 1. The backlight ground should be common with Vss.
2. The input power terminal is colored pink.
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6. Signal Timing Specification

Parameier 7 Symbo! Value Units Notes
Min. Typ. Max .
Main Frequency fer (=11 tek) - 40.0 |{42.0)| MHz 1
Clock High duration T ewkn 5 - - ns
Low duration towe 10 - - ns
Data Set-up duration 1os 5 - - ns
Hcid duration tow 190 - - ns
ENAB Set-up duration Ctee 5 - to=10 ns 2
Pulse Width ter 2 800 W10 | clock
Hsync Period ty 20.8 26.4 - us
832 1056 o clock
Puise Width tep 2 128 200 Shock
Vsync ) Period iv 628 668 798 fines
| - 1.7 - TSEC
Puise Width tye 2 4 6 fines
Horizontal Start tus 88 88 88 zlock
Display Period SR I 800 B0OO 800 zlock
Vertical Start tys 23 25 23 tines
Display Feriod tw 600 600 640 lines
Hsync-Clock phase difterence t 10 - tok-10 ns
Hsync-ENAB phase difference e 58 88 170 clock
Hsync--Vsync phase difference tw 0 - -t ns

Notes : 1. In case of lower frequency, the deterioration of dispiay, flicker etc. may be

occured,

2. The ENAB shouid not be fixed ‘High

Reyigiogn 86/04/13 page 8
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7. Signal Timimg Wave forms

— L —_ — — —_ ey
s SFEAIFS T
.. . — 3 - L l\--o_t
oo
e amen emrocpreming 5 feed Lae *—r'—*'

Numzer of H-zin

/

TIQITID Tead aEia pEnnd \

B NSNS
! 5 o

=apy \ Ceraemis fefad 8 tE it
——d

K
- - K
I
REN f s
= —
- 0
—_— — — el ?_1 —— e — — e ——
1 r ' ,
- _ — _ — - s i - _ o _ - - - - -
T e i .
Ll o ne
. r
43 H
- - i e
TR T Tean] 33t CeTeT ~r E = PSS TENE
T = 0l =z
SirAA L Gm AT meen
Ttan L I

Raae

]

- _Beyision 98/04/13




LG Electronics

Model | P104S2
Liquid Crystal Display

Product Specitication

8. Color input Data Reference

The brightness of each primary color(red, green and blue) is based on the 6-bit gray scale
data input for the color; the higher the binary input, the brighter the color. The table
below provides a reference for color versus data input.

Table 5 COLOR DATA REFERENCE

Input Color Data
Color Red Green Blue

A5 |R4 |R3 |R2 |R1 {A0 |G5 |G4 |G3 |G2 |G1 1G0 {B5 184 |83 [B2 |B1 |BO
Black clojojojojolojo]lolofoiolololololalo
Red(00) 1111 tjoflojojlajololoioloalolzolo
Gresn{00) opofojofolol+|1|1f+l171l0lotalololo
Basic |Blus(00} oy orojoloioflojofoloflojobaf1i1l1]1!)1
Colars [Cyan O{o0jC{olojofl 1 tbt 414111111
Magenta TPrytbrirprjorofeloalotol 1) 4 1¢1] 111
Yel fow Tttty 111040 1|o0lololololo
White AR IR R IR R AN AR A A
Red{(63} Biack blojoycyojoyciolojo|oflcloiololoialo
Red{62) 0joyo0fclo|1lojoyololotoloiolalololo
Red{51) 0jojojoyt1{otojojoflojoio|loloig|laolsalo
Red ey vy o0refofoto|lololoioio)lolo
Red(02) tl1p1prjot1jolelclojoloyololotalolao
Red(01) titytpt)1iojolololololo|lolojeololol o
Red(00} t]1yt 1| 1i1]olojo|lalololololololala
Green{63) Black o{ol0jojo:ololojoloiololctiojolololo
Green(82) ol ofoiojolo.0l0|lotojol1i0i0loloiolo
Green(67} ol ofoiojolo;ofloloiol1|ojlojolololc]o
Green otojojofofof bt :t:f:t:lojoltolaololo
Green(02) 0jo0j0jojojoj1ii)1|1|0i1|lo|loiololo]o
Green{07) ojojojolojoft1y1lt]1tt1iololololalolo
Green{00) olojofopajoy1[1]1]+]{1]1i0lo0|loioloio
Blue{63} Biack 0l ofojojo|olo|lo|latololololololololsn
Blue{g2] Giojojojorojojolojojlojolalololololi
Blue(g1: Oyoirojofoio|ojofjo|ojololoio|loloii]o
Blue ojojoe|oflojolojojolelolof | :]: :
Blue{02! OyojC|ojofo|ojotorololol1:1t11]| o]
Blue(01) Ojojoporojojejolofola|of1{1;1]1 0

Blue(00] Olojobojo|otelo|lotolotol1] 111|111

page 10
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9. Power Sequence

"1
e
h
Y

L8]
§!

L
el

'
.
)

O
D

(99}

- N i - A
f— i e
T.oTal .
<2
S ‘ N
. [ i ~35ia
i Jakd
_ K |
Nemany
S idi . ]
oV
Y — :
Ll Ve ol el Y - o~
o W felR I W R

+ Set 0 Volt < Vi(t) < Vp(t)

Here Vi(t), Vi(t) indicate the transitive state of Vi, V, when power supply is turned
ON or OFF

Notes: 1. Please avoid tloating state of interface signal at invalid period.

2. When the interface signal is invalid, be sure to pull down the power supply for

LCD Yy to OV.
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10. Mechanical Characteristics

The chart below provides generat mechanical characteristics for the model LCA4SE12A LCD.
The surface of the LCD has an anti-glare coating to minimize refiection and a 2H hard
coating to reduce scratching. In addition, the figure below is a detailed mechanical
drawing of the LCD. Note that dimension are given for reference purposes only.

Qutside dimensions: Width 246.5 mm
Height 179.4 mm
Thickness B.5 mm
Active Display area 7 Width 211.2 mm
‘ Height 158.4 mm
Diagonal 264.0 mm
Weignt (approximate) < 400 gram
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