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1. General Description

The LG LCD Inc. nodel LP104V2-WLMD is a olor Active Matrix Liquid Oystal Display with
an integral Cold Cathode H uorescent Tube(QOFT) back light system The matrix enpl oys
a-S Thin Film Transistor as the active elenent. It is a transmssive type display
operating in the nornally white node. This TFT-LCD has a 10.4 inch diagonal | y neasured
active display area with VGA resol ution(480 vertical by 680 horizontal pixel array).
Each pixel is divided into Red, Geen and Bl ue sub-pixels or dots which are arranged in
vertical stripes. Qay scale or the brightness of the sub-pixel color is determ ned
with a 6-bit gray scale signal for each dot, thus, presenting a palette of nore than
262, 144 col ors.

The LP104V2-W LCD is intended to support applications where wide viewng angle, |ow
power are critical factors and graphic displays are inportant. In conbination with the
vertical arrangement of the sub-pixels, the LP104V2-W characteristics provide an
excel lent flat panel display for office automation products such as Not ebook PC
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General Display Characteristics
The following are general feature of the nodel LP104V2-W LCD;

Active display area 10. 4 inches(26.42cn) di agonal
Qut si ze di nensi ons 246.5(H) x 179.4(V) x 8.0(W mm(typ)
Pi xel pitch 0.33 mMm x 0.33 nm
Pi xel fornat 640 horiz. By 480 vert. pixels
RGB stripe arrangenent
Col or depth 6-bit, 262,144 colors
Di spl ay operating node transm ssive node, normally white
Surface treatnments hard coating(3H),
anti-glare treatment of the front polarizer
Wei ght 4159 (Typ.)
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2. Maxi nrum Rati ngs

The followng are naxi mum values which, if exceeded, may cause faulty operation or
darmage to the unit.

Table 1 ABSCLUTE NMAXI MUM RATI NGS

Val ues

Par aret er synbol VR VB Units NOTES
Power | nput Voltage Vo, 3.0 3.6 Vdc at 25e
Operati ng T, 0 +50 .
Tenperature Te, -20 +60 . 1
St orage Tenperature

Notes: 1. The Relative HUmdity nust not exceed 80% non-condensing at tenperatures of
50¢ or |ess.

At tenperatures greater than 40+, the wet bulb tenperature rust not exceed
49e .

2. Under no condition should the unit be exposed to corrosive chem cal s.

3. Electrical Specifications

The LP104V2-Wrequires two power inputs. Qe is enployed to power the LCD el ectronics
and to drive the voltages to drive the TFT array and liquid crystal. The second i nput
whi ch powers the backlight OO-T, is typically generated by an inverter. The inverter is
an external unit to the LCD

Table 2 ELECTRI CAL CHARACTERI STI CS:

Par amet er Synbol Val ues Units Not es
M n. Typ. Max.
MODULE:
Power Suppl y | nput Vi, 3.0 3.3 3.6 Vdc
Vol t age | oo - 170 227 mA 1
Power Suppl y | nput Py - 0.56 0.75 Watts
Current ] - -
Power Consunption V., 2.0 - VDD V 2
Ri ppl e/ Noi se A Vss - 0.8 v 2

Logi ¢ I nput Level, High
Logi ¢ I nput Level, Low

It 2.0 5.5 6.0 mA
BACK LI GHT V. 490 505 630 \Y/
Lamp current =i 40 60 80 KFZ 3
Lanp vol t age Vk - - 845 V, 25+2¢
Lanp frequency ] - - 1015 \/j“m; 0+2e
Est abl i shed starting Lt 20000 - - Hr's
vol t age PBL 1.3 2.8 2.9 Watts 4

Lanp life tinme
Power Consunption
Notes: 1. The current draw and power consunption specified is for 3.3 Wdc at 25+, fv at
60Hz and bl ack
si gnal di spl ayed.
2. Logic levels are specified for Vb of 3.3 WMdc at 25 . The val ues specified
apply to all logic
i nputs; Hsync, Vsync, clock, data signals, etc.
3. Lanp frequency nay produce interference with horizontal sync. frequency , and
nay cause beat on the
display. Therefore lanp frequency shall be detached as nuch as from the
hori zontal sync. and
fromthe harnonics of horizontal synchronous to avoid interference.
4, DO ACinverter for backlight is not built in this nodul e.
Back |ight power consunption shown above does not concern the efficiency of
the inverter.

4. Optical Specifications

otical characteristics are determned after the unit has been ‘N and stable for
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approximately 30 mnutes in a dark environnent at 25¢. The values specified are at an

appr oxi mat e di stance 50cm fromthe LCD surface at a viewng angle of ® and 6 equal to

0°.

Appendi x A presents additional infornmation concerning the specified characteristics.
Table 3 OPTI CAL CHARACTERI STI CS

Par anet er Synbol Val ues Units Not es
M n. Typ. VRX.
Contrast Ratio CR 100 150 - 1
Surface Bright ness Bsf 180 200 - cd/ nf 2
Bri ghtness Variation B - - 1.45 3
Response Ti me _ T msec 4
) Ri se Ir, - 30
Ti me Tr, - 50
) Decay
Time
) Xq 0.513 | 0.543 | 0.573
Cl E Col or Coordinates Ve 0.304 [ 0.334 | 0.364
Red X 0.287 | 0.317 | 0.347 +0. 03
Ve 0.470 | 0.500 | 0.530
Xg 0.126 | 0.156 | 0.186
G een Vs 0.121 | 0.151 | 0.181
X 0.292 | 0.322 | 0.352
Bl ue Y 0.309 | 0.339 | 0.369
) degree, ° 5
Wite * X 70
e X 70
. °y 45
Viewi ng Angle . ) oy 50
X axi s, right 6
(+=0° .
X axi s,
| ef t (¢=180°)
y axi s, up(e*=90°
y axi s, down
* =270°)
| i cker

Notes 1. (ontrast Ratio (CR) is defined nathenatically as :
(Surface Brightness with all white pixels) + (Surface Brightness with all
bl ack pi xel s)
2. Surface brightness is neasured on the LCD surface 50cmfromthe surface
with all pixels displaying white. For nore i nfornmation see Appendix A - 1.
3. The variation in surface brightness, SB, is deternmined by neasuring B, at each
test position O
through 5, and then dividing the maxi rum B,, of 5 points |umnance by m ni num
B, of 5 points
[ um nance. For nore information see Appendi x A - 2.
SB, « Mximum(B,, B,, ....By *+ Mnimum(B,, B,, ....B,))
4. Response tine is the time required for the display to transition fromwhite to
bl ack (R se Tine,
Tr) and fromblack to white (Decay Tine, Try). For additional infornation see

Appendi x A - 3.
5. Miewing angle is the angle at which the contrast ratio is greater than 5. The
angl es are

determined for the horizontal or x axis and the vertical or y axis wth
respect to the z axis which

is nornmal to the LCD surface. For nore information see Appendix A - 4.
6. Wien the LAD is refreshed at 60Hz rate with the backlight on, there are no
noticeabl e flicker at

line by line pattern (gray level 0/31) when the screen is viewed wth naked
eye.
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Table 4 Lunmi nance of Gey Level

Cum nancge Cum nange
G ay Level (% (mn) (99 (max)
LO 0.0 1.0
L/ 0.0 3.0
L15 0.0 6.0
LZ23 1.5 15. 0
L31 0. 0 38. 0
L39 20. 0 (0.0
L4/ 20. 0 90. 0
LS55 30. 0 98
LB3 100 100

5. Environnent

5.1 Altitude : operating O - 10,000 feet (3048m)

storage/ shi pnent 0 - 40,000 feet (12192m
5.2 Qorrosive gas : use at indoor & outdoor in a big city.
5.3 Environnent test condition

NO. Test | TEM Condi ti ons
1 {—||eg{1 tenperature storage Ta = 60« 240h
2 {_g\évt tenmperature storagelty = _20. 240h
H gh tenperature _
3 ; < : Ta = 40 95%H 240h
f[&ethl gh humdity operation (no condensati on)

4 ng? tenperature operation Ta = 50 240h
![_owt tenmperature operation{y, - q. 240h
es
-3 Sine wave, 10 to 500Hz, 1.5G 0.5oct/ mn,
axi s,
6 |Vibration test - Random Truck : 6-12-18-42-80-200Hz 0.5G ns,
(non-operating) 30m n. 3axis )
-3 Random Air : 6-18-200-500Hz 2.1Grns, 30nin.
axi s
- halt sine wave, 180G Z2ns,
7 (Sﬂgﬁlfoggfg“ng) . one shock of each six faces (i.e. run 180G 2ns

all six faces.)

{Result Evaluation Qriteria}

There should be no change which mght affect the practical display function when the
display quality test is

conduct ed under nornal operating condition.

Version 1.0 MAR./99 Page 7/19




LP104V2-W
@ LG LCD Inc. Liquid Crystal Display

Product Specification

6. Interface Pin Confiqguration
* Used connector : DF9B-31P-1V(H ROSE), Matching side : DF9B-31S- 1V(H ROSE)

Table 5 | NTERFACE PI N CONFI GURATI ON

Pin Synbol Descri ption Not es
1 G\D Ground
2 CLK Dat a cl ock I/ F PI N ARRANGEMENT
3 Hsync Hori zontal sync. (Transparent view)
4 Vsync Vertical sync.
5 G\D Ground
6 RO Red dat a( LSB)
7 R1 Red data
8 R2 Red data
9 R3 Red dat a
10 R4 Red dat a
11 R5 Red dat a( MSB) 2 1 LCD
12 G\D G ound 4 O] 3
13 €0] G een dat a(LSB)
14 Gl G een data
15 @ Green data
16 &3 G een data
17 4 Greedn da(ta )
18 G5 G een dat a( MSB
19 G\D Ground 28 = 29
20 BO Bl ue dat a(LSB) 30 31
21 B1 Bl ue data
22 B2 Bl ue data
23 B3 Bl ue data
24 B4 Bl ue data ’;pel?]l%d(SO, 31pi_|_r&3 i/riolg{/\(; be electrically
%g C?\?D Bl ueéjgbﬁ((jl\/SB) during operation. —
27 DTNG Data timng signal * The metal top case is connected to GN\D.
58 VDD Power supply +3.3V | {AII tGIQID(grouréld) P nsvshoulm%_b% conlnecteg
29 VDD Power supply +3.3V connécted " © Ss e also €
30 NC No connection to the LCD's netal frane.
31 NC No connecti on * Al  Vvdd(power input) pins should be
connect ed
t oget her.

The backlight interface connector is a nodel BHRO3VS 1, nanufactured by JST. The
nating connector part nunber is SW2(0.8)B-BHS-1-TB or equivalent. The pin
configuration for the connector is shown in the tabl e bel ow

Table 6 BACKLI GHT CONNECTOR PI N CONFI GURATI ON

Pin Synbol Description Not es
1 HV Hi gh vol t age i nput 1
2 NC NC
3 LV Low vol t age i nput

Not es: 1. The HV pin(wire) is colored pink. The LV Ei n(wire) color is white.
2. The Lanp housi hg should be combn with ground(nmetal frane).
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7. Signal Timng Specification
This is the signal tinmng required at the input of the ASC inside nodule. Al of the
interface signal timng should be satisfied wth the follow ng
specifications for it’'s proper operation.
Table 7 Tinming Table
| TEM Synbol M N. TYP. MAX. UNI T NOTE
Frequency .y 21 25 32 MHz
W dt h- Low t . 7 - -
DCLK W dt h- Hi gh t s 7 - - ns
Ri se Tine [ - - 20
Fall Tine [ - - 20
Dut y D 0. 45 0.5 0. 55 - D=t ./t .,
Set up Tine t . 0 - - ns
Hol d Tinme t,, 15 - -
Hsync Peri od t.. 770 800 900 t
W dt h- Acti ve t . 9 - 128
Ri se/ Fal | t,, t, - - 30 ns
Ti e
Set up Tine t o 0 - - t o« for Hsync
Hol d Tinme t,, 15 - -
Vsync Peri od t .. 515 525 560 t,
W dt h- Acti ve t . 1 - 15
Ri se/ Fal | t,, ty - - 50 ns
Ti e
Set up Tine t. 0 - - ns for DOLK
Hol d Tinme t, 15 - -
Ri se/ Fal | t,., t - - 30 ns
Ti e
Hori zont al t e 10 - -
DTMG | Back Porch t o«
Hori zont al t e 10 - -
Front Porch
Verti cal t e 34 - -
Back Porch t.,
Verti cal t e 1 - -
Front Porch
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Set up Tine t 0 - -
DATA Hold Tine t.. 15 - - ns for DCLK
Ri se/ Fal | to, ty - - 20
Ti me
8. Signal Timng Wave form
tH’ tH’ t\/f
tVr tlf' th
Hsync, Vsync, DTMG DATA Vomn.

V..max.

t t

s

e XXX
DCLK o e K
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9. Color, Input Data Reference
The brighmmmm 6-bit gray
scal tid-in ; i i i ightef th
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10. Power On/ O f Sequence

Power 9091 X+ 90%
Supply for
[v)
vdd 0V10 .........................................
R Onrs- 508
g
0-50ns -
. 0- 50ns Sl e 0-50ms
I nterface —
si gnal
VALI D
~ -
v /

POAER ON POAER

* Set OV «Vi(t) Vdd(t)
Here, Vi(t), Vdd(t) indicate the transitive state of Vi, Vdd when power supply is
turned ON or OFF

Notes : 1. Please avoid floating state of interface signal at invalid period.
2. Wen the interface signal is invalid, be sure to pull down the power supply
for LAD V, to OV.
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11. Mechani cal Characteristics

The chart bel ow provi des general nechani cal characteristics for the nodel LP104V2-WLCD.
In addition, the figure below is a detailed nechanical drawing of the LCD Note that
di mensi ons are given for reference

pur poses only.

Qut si de di mensi ons :

Wdth 246. 5m(TYP.)
Hei ght 179. Am( TYP.)
Thi ckness 8. 0Mm{TYP.)
Active Dsplay area :
Wdth 211. 2mm
Hei ght 158. 4mm
Vi ght (approxi nate) : 415(+10) g
=1 = = == = = =
) &
0
% U
18 C
=% o=

< LOM Front M ew side >
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12. COSMETI CS

This cosnetic inspection is related to the acceptance quality levels of any defects in
the LCD modul e whi ch we produce.
For more information about the followng , contact LG LOD Inc. any tirme.

12.1 Cosnetic I nspection Conditions
12.1.1 Inspective viewi ng angl e
- This inspection should be executed according to the followi ng figure.

Viewina Zone

2J0W JO WD GE

\
\

TET-LCD Module
Back-Light Unit

Vi ewi ng angl e should be in the range of
g < 45 © when non- operating inspection
g < 20°  when operating inspection ( Horizontal direction )
g < 10° when operating inspection ( Vertical direction)

12. 1.2 Environnent Conditions

- Ambient tenperature : 25 x5 °c

- Ambient Humidity : 65 15 % RH

- Anbient Lumi nance : Using single 20 watts fluorescent lanp ( about
500 |ux )

- Distance by eyes of inspector fromthe nodule : 35 cmor nore
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13. Safety

13.1 Sharp edge : There will be no sharp edges or corners on the display
assenbly that could cause injury.

13.2 materials
13.2.1 Toxicity :There is no carcinogenic materials used anywhere
in the display nodule.

13.2.2 Flanmmability : Al conponents including electrical conponents of
the nodul e should neet the flammability grade M n. UL94- V1.
The printed circuit board is nmade frommaterial rated UL94-V1
or better. The actual UL flammability rating is printed on the
printed circuit board.

13.2.3 capacitors : |If any polarized capacitors are used in the display
assenbly, provisions will be made to keep them from bei ng
i nserted backwards.

13. 2. 4 Hazardous Vol tages : Any points exceeding 42.2volts neets the
requirenent of the limted current circuit. The current
through a 2 Kohmresistance is less than 0.7 x f(Khz)nmA

14. Packagi ng
. The packagi ng of the LCD neets 75 cmdrop test.
15. Snoke free design

: No snoke or strange snell shall not be observed by the operator as a result of any
single failure.

D splay technology will denonstrate it to the representative by open/short

test in design verification test for approval if there is any default synptons.

16. Perf or nance

Al electromagnetic conpatibility apply when the display module is attached to the
host system
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17. PRECAUTI ONS

P ease pay attention to the foll ow ngs when you use this TFT/LCD nodul e with Back-1i ght
unit.

17.1 MOUNTI NG PRECAUTI ONS

(1) You must mount a nodul e using hol es arranged in four corners.
(2) You should consider the nounting structure so that uneven force (ex.
twi sted stress)

is not applied to the nodul e.

And the case on which a nodule is nmounted should have sufficient
strength so that

external force is not transmitted directly to the nodul e.
(3) Please attach the surface with a transparent protective plate in order
to protect the

pol ari zer LC cell.

Transparent protective plate should have sufficient strength in order to
resi st

external force.
(4) You should adopt radiation structure to satisfy the tenperature
speci fication.
(5) Acetic acid type and chlorine type materials for the cover case are not

desirabl e

because the forner generates corrosive gas of attacking the polalizer at
hi gh

tenperature and the latter causes circuit break by electro-chemca
reaction.
(6) Do not touch, push or rub the exposed polarizers with glass, tweezers or
anyt hi ng

harder than HB pencil head.

And Pl ease do not rub with dust clothes with chenical treatnent.

Do not touch the surface of polarizer for bare hand or greasy cloth.
(Some cosnetics

are detrinental to the polarizer.)
(7) When the surface becones dusty, please wipe gently with absorbent cotton
or other soft

materials like champis soaked with petrol eum benzene. Nornal - hexane is
recomrended for

cl eaning the adhesives used to attach front / rear polarizers. Do not
use acetone,

t ol uene and al cohol because they cause cheni cal danage to the pol arizer.
(8) Wpe off saliva or water drops as soon as possible. Their long tine
contact with

pol ari zer causes deformati ons and col or fading.
(9) Do not open the case because inside circuits do not have sufficient
strengt h.

17. 2 OPERATI NG PRECAUTI ONS
(1) The spi ke noi se causes the nis-operation of circuits. It should be | ower
t han
foll owi ng vol tage :

VDD = + 200nV, V1 = + 200nV (Over and under shoot voltage).
(2) Response time depends on the tenperature. (In lower tenperature, it
becones | onger.)
(3) Brightness depends on the tenperature. (In |ower tenperature, it becomnes
| ower.)

And in lower tenperature, response tine (required time that brightness
is stable after

turned on ) becones | onger.
(4) Be careful for condensation at sudden tenperature change. Condensation
makes damage to

pol ari zer or electrical contacted parts. And after fading condensation,
smear or spot

will occur.
(5) Wien fixed patterns are displayed for a long tine, remant image is
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likely to occur.
(6) A nmodule has high frequency circuit. If you need to shield the
el ect romagneti c noi se,

pl ease do in yours.
(7) When a Back-light unit is operating, it sounds. If you need to shield
t he noi se,

pl ease do in yours.

17. 3 ELECTROSTATI C DI SCHARGE CONTRCOL

Since a nodule is conposed of electronic circuits. it is not strong to
el ectrostatic di scharge. Make certain that treatnent persons are connected
to ground through wist band etc . . And don't touch I/F pin directly.

17. 4 PRECAUTI ON FOR STRONG LI GHT EXPOSURE

Strong |ight exposure causes degradation of polarizer and color filter.

17.5 STORAGE
When storing nodules as spares for a long tine. The follow ng precautions
are necessary.

(1) Do not leave the module in high tenperature, especially in high humdity
for a long
time.
(2) Store the nodule not to expose to the sunlight directly.
(3) Avoid condensation of water. It may cause m s-operation.

17. 6 HANDLI NG PRECAUTI ONS FOR PROTECTI ON FI LM

(1) Be sure to turn off the power when connecting or disconnecting circuit.
(2) Note that polarizer are easily damaged, pay attention not to scratch or
press these

surface with any hard object.
(3) When LCD surface becone dirty, please wi pe them off with soft material
I'i ke absorbent

cotton.
(4) Protect the nodule fromthe ESD. AS it may danage el ectronic circuit (C
MOS)

Make certain that treatnment persons body are grounded through wi st
bend.
(5) Do not disassenble the nodule and be careful not to have strong
nmechani cal shock such

as twist when install to the cabinet. It may cause damage pernanently.
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< APPENDI X >

A-1 Measurenent setup & nethod

Optical neasurenment shall be executed in a dark room or equivalent state

with the foll owi ng nethod.
Measurement shall be executed 30 minutes after back light turn on.

OPTI CAL STAGE (X, )

AW

LCD
K
FI ELD = 2

[ \m\ PRI CHARD
,/—U-/'” 1980B OR

EQUI VALENT

A-2 Bright ness

<neasuring point for brightness variation> <nmeasuring point for surface
bri ght ness >

160 320 480 320
)\ )
) ) 120
O 240 O 240
)\ Yo\
(O ) 360

A-3 RESPONSE Tl MVE

The response tine is defined as the following figure and shall be neasured

switching the input signal for “black” and “white”.
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LP104V2-W
@ LG LCD Inc. Liquid Crystal Display

Product Specification

" Trr Tro
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A-4 View ng angle
<Definition of view ng angle range>
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