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Caution and Handling Precaution

For your end user's safety, it is strongly advised that the ftems with "+~ should be included in the instruction
nmudnthmﬂdﬁdimhmwwu(m

I:'ianafety
~ Warning
(1) This Standard LCD modules have not been customized for operation in exireme

environments or for use in applications where performance failures could be life-threatening or
otherwise catastrophic. -
Since they must never be installed in aircraft navigation control systems (such as, but not limited to
Traffic Collision System and Air Traffic Indicator), in military defense or weapons systems, in critical
incusirial process-control systems (e.g., those involved in the production of nuclear energy), or in critical
medical device or patient life-support systems.

&L:aution

(1) DO NOT DISASSEMBLE OR MODIFY the module.

Sensitive parts inside LCD module may be damaged, and dusts or scratches may mar the displays.
SVIT does not warrant the module, if customer disassembiled or
modified them.
+(2) DO NOT INGEST liquid crystal material, DO NOT INHALE this material, and DO NOT PERMIT
this material to contact the skin, if giass of LCD panel is broken and liquid crystal material spills out.
If liquid crystal material contacts the skin, mouth or clothing, take the following actions immediatedy,
In case contact to the eye or mouth, fise with large amount of running water for more than 15 minutes,
in case contact to the skin or clothing, wipe it off immediately and wash with soap and large amount
of running water for more than 15 minutes. The skin or closing may be damaged if liquid crystal material
left adhered.
Incase ingestion, rise out the mouth well with water. After spewing up by drinking large amount
of water, get medical. .

#(3) BE CAREFUL WITH CHIPS OF GLASS that may causa injuring fingers or skin, when the glass is
broken. Since FL ks also made of glass, when FL is built in, handle with due cationsas well,

(4) DO NOT EXCEED the absolute maximum rating values under the worst probable conditions caused
by the supply voltage variafion, input voltage variation, variafion in parts constants, ambient- temperature,
efc., otherwise LCD module may be damaged.

{5} Sultable protection circuit should be applied for each system design,

DO NOT MODIFY the fuse used in the module. It may cause overheat andior burning if dusts or metal
particles are on the PCBs in the LCD module.
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(B) Be sure that power supply output from the system should be limited to smaller values than listed shown
below:

It is because this LCD module explained in this specification has a curment limiter, with such function at
power input lines. But it may be some possibility of overheat and/or burning of LCD module and its
peripheral devices before curent imiter of the module when open-short test of the module s performed
by using power supply higher than following recommended value.

ooy | e
Veo: <0.5A '
Vooa <1.0A
Viak <0.5A
Vel < 0.5A

(7} Always comply all applicable environmental regulations, when disposing of LCD module.

For Designing the System

DESIGNING ENCLOSURE

{1} When including & madule in a set, Please fix the outside of the active area of array glass or a
polarizing plate on a double-sided tape atc., and confirm the intensity of set.
Be careful so that direct pressurization does not start a call.

DESIGNING POWER SUPPLIES AND INPUT SIGNALS TO LCD MODULE
(2) Power supply lines should be designed as follows.
Power supplies should always be tumned on before the input signals are supplied to LCD module, and
the input signals should be disconnected before power suppiies are turned off,

DESIGNING FOR BETTER VISIBILITY
{3} In case of severa environmental condition like outdoor usage, a proper transparent protective cover over
LCD module ks recommended 1o apply in order to prevent scratches, and invasion of dusts, waler, eic.,
from the system's window onto LCD module.
Ultra-violet ray cut filker is recommended to apply onto LCD module for outdoor operation. Strong
ultra-violet ray may cause damage the panel. However, in that case, tranmittance-luminance will
decrease. Careful selection of material is required,

For Installation in Assembly

ESD{ELECTRO-STATIC DISCHARGE)PREVENTION
(1) The C-MOS LSIs used in LCD module are very sensitive o ESD (electro-static Discharge). Ambient
humidity of working area is recommended to be higher than S0%RH.
Parson handling LCD modules should be grounded with wrist band. Tools like soldering iron and screw
driver, and working benches should be grounded,
The grounding should be done through a resister of 0.5-1M ohms in order to prevent spark of ESD,
{2) When remove protection film from LCD panel, pes off the film slowly (more than three seconds) from the
edge of the panel, using a soft-pointed tweazers covered by tefion or adherent tape,
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DUST AND STAIN PREVENTION
{3) Reduce dust level in working area. Especially the level of metal particle should be decreased.
Use finger stalls or soft and dust-free gloves in order to keep clean appearance of LCD medule when
handled for incoming inspection and assembly.
*{4) When LCD panel becomes dirty, wipe off the panel surface softly with absorbent cotton or another soft
cloth. i
If necessary, breathe upon the panel surface and then wipe off immediately and softly again.
If the dirt can not be wiped off, follow the instructinos described in individual specification,
Be careful not o spill organic solvents into the inside of LCD module. The solvents may damage
driver IC and PCB area used inside module. The polarizer laminated to LCD panel and adhesives
amy be damaged by the solvents, so do not use any organic solvents for wiping off LCD panel.

«(5) AVOID THE DEWING OF WATER CONDENSATION.
Wipe off a spot or spots of water of mist on LCD panel softly with absorbent cotton or another cloth as
soon as possible if happened, otherwise discoloration or stain may be caused. If water invade into LCD
module, it may cause LCD module damages.

BENDING / TWISTING OF LCD MODULE DURING ASSEMBLY
=(5) DO NOT APPLY MECHANICAL FORCES.

Do not bend or twist LCD module even momentary when LCD module is installed an enclosure of the
system, Bending or twisting LCD module may cause its damages. Make sure to design the enclosure
that bending/fwisting forces are not applied to LCD module when it is installed in the system.
Refrain from strong mechanical shock like dropping from the working bench or knocking against hard
object. These may cause the panel crack, damage of FL or other mis-operation.

MECHAMICAL FORCES

*{7) Refrain from excessive forca like pushing the surface of LCD panel. This may cause scraiches
or breakage of the panel, or a failure od the module,

+{8) Do not put heavy object such as tools, books, etc., and do not plle up LCD modules.
Be careful not to touch surface of the polarizer laminated to the panel with any hard and sharp object
The polarizer is so soft that it can be easdly scratched, even the protect film covers it

(9) When inserting or disconnecting the connectors to LCD module, be sure not to apply force against PCB,
not connecting cables, othenwise internal connection of PCB may be damages.

OPERATION

(10) Power supplies should always be umed off in assembling process.
Da not connect or disconnect the power cables and connectors with power applied to LCD module.
This may cause damage of module circuil.
The signal should be applied after power supplies are turnad on. And the signal should be removed
before power supplies are fumed off,
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For Transportation and Storage

(1) Do not store LCD module in high temperature, especially in high humidity for a long time approximatety
more than one month).
Itis recommended to store LCD module where the temperature is in the range of 0 to 35 degrees
Celsius and the relative humidity is lower than 70%.

{2) Low temparature
Liquis crystal material may be coagulates and LCD panel may be damaged at the lower temperature
than storage teperaturerange described in individual specification.

(3) Store LCD module without exposure to direct sunlight or fluorescent lamps in order to prevent the module
from strong ultra violet ray.

*(4) Avoid condensation of water on LCD module, otherwise it may cause mis-operation or defects.
Keep away LCD module from such ambient. :

(5) In case of transpontation of storage after opening the original packing. LCD module are recommended o
be repacked into the ariginal packaging with the same method, especially with same kind of desiccant,
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1. Scope
This draft specification is applicable to this Full Color TFTLCD module "LTAOTOB410A-351" designed
for Portable DVD and TV monitor use.

2. Specifications
2.1 General specifications
ltems Specifications MNote

 Screan size 18cm (7.0-inch) diagonal screen

| Display mode TH full calor, Transmissiva type Normally white
a-5i TFT active matrix panel

Contents Line sequential scanning
Mon-interiace drive

Input Sync. Horizontal®Vertical start puls and clock
signal | Signal Specified analog RGE signals (H-line alternate signal)
Common | H-line alkernate signal

Dimensional outine | 163.08{W) x 97 .65(H) x 1 B0 ma [unit:mmi]

Active area 154.08{W] x 87 048({H) [unit:mm]

Pixel arrangement RGB stripe Mate 1

Number of pixels AB0(WY x 234(H) Note 1
Mumber of sub-pixels | 1440(W) x 234(H) Note 1

Pixel pitch 0.3210(W) x 0.3720(H) [umit.mm]

: ; ? : Refer to figure A

Viewing direction & o'clock (in direction of maximum CR) 0 )
| Weight 865g(typ.) g

Surface treatment Anti-glare coating on LCD panel surface. wide view film

Note 1: Pixel arrangemant

[ L i S -] 1437 1450 430 1440
|RGBRG .. BRGB P!
.RGBRG BRGB

—— N e e e S poe
~RGBRG| BRGB
~RGBRG  BIRGB cle]
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Figure A: Viewing direction

Viswing direction: 6 o'clock (Max. contrast ratio)

This product be used as 12 o'clock viewing direction by setting LCD module upside down, and switching

scanning direction.
2.2 Absolute maximum ratings
Absolute maximum
ltems Symbol | Conditions ratings | Unit | Remarks
Min. M.
Voo, Vooe -0.3 6.5 W
Won 15.0 28.0 W
SupplrAoNeon Ve | Te=25+5°C |__-17.0 Ves v
Wi = WaL 15.0 450 W
Input signal Video VR VG VB Vas=0V Ves+0.2 | Vbce-0.3 W
voltage Sync. STH1 ke Ves-03 | Vooir+D.3 v
Commaon Vieam -10.0 13.0 v
Operating temperaturs Top - -30 B85 “C | MNote23d
Storage temperature Tstg - 40 85 | ¢ |[Noe2

Note 1 ; Do not exceed the maximum rating values under the worst probable conditions taking into
account the supply voltage variation, input voltage variation, variation in part constants, and
ambient temperature and so on. Otherwise the module may be damaged.

MNote 2 ; The tempearature on TFT-LCD panel surface.

Mote 3 | The temperature of the module rises under the influence of the backlight.

Please design that all paris fo this module does not to exceed 85°
Note 4 : Operation time < 15min. Screen quality should not have distinguished unevenness.
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2.3 Mechanical specifications
2.3.1 Weight: 865g (typ.)
2.3.2 Dimensional outline and label indication
(a) Dimensional cutline (Front view) Unit - mm
I
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2.3.3 Appearance
| Inspection parts | ltems Standard Remarks
Line width (mm) | Acceptable count / length |
Lo W= 0.05 n
0.05=W=0.15 1otal length < S50mm
Front 018 =W NG
Size (sub pixal) Judgement
Ceil Spot D<1 neglect Note 1
1sD<3 1 dark sub pixel
d=D NG
Rear side Same as front scratch standard.
scraich | (Condition : front view)
Flaw Display of the module should be maintained.
Dirt Mo dirt which can not be cleaned easily.
Discoloration Mo consplcuous discoloration.
Interface Scratch Mo scralch.
connector | Distortion No distortion.

Note 1 : Inspection range : Active area + 1mm

5 LE Active area + 1mm
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24 Interface

[CN1] LCD FPC Cable : (0.5pich,30pin)

No. Functions o Remarks
1 NC MNo Connect =

2 VoL Input power supply -12.0V Input Mota 1

3 NC MNe Connect -

4 Vss Ground (0V) =
5 STV1 \ertical starl pulse 1 Input Note 2
B un Scanning direction swilch Input | Note2 |
i cPV Vertical clock pulse Input Note 2
8 DE3 ertical(gate) enable 3 Input MNote 2
] OEZ2 | Vertical{gate) enable 2 Input Note 2
10 OE1 Verical(gate) enabie 1 Input Note 2
1 STv2 Vertical start pulse 2 Input Note 2
12 VDD1 Power Supply +3.3V Input Note 1
13 VDD2 Power Supply +5.0V Input Note 1
14 NC Mo Connecl =
15 Ve Input power supply 18.5V Input Mote 1

| 16 NC Mo Connect -
17 Veom | Common voltage Input Note 2
18 VSS Ground  (0V) -
18 WSS Ground (0V) -
20 CPH Horzontal clock pulse Input Note 2
21 VES Ground _(0V) -
22 CX Column driver latch channel controf Input Note 2
23 LR Scanning direction switch input__ | Note 2,3
24 STH1 Horizontal start pulse 1 Input Note 2.3

| 25 VSS Ground _(0V) -

26 VB Video input B Input Mote 2
27 VG Video input G input__| Note 2
28 VR Video input R Input Mote 2
29 S§TH2 Harizontal start pulse 2 Input Mote 2,3
30 NC Mo Connect -

Mote 1 : Power supply sequence
P O | Ve > Va > Ve > V|
| Power OFF Ve == Vo == Va -> Voo |
Mote 2 : Refer to “2.6.2 Indication Timing diagram *
Note 3 : U/D(pin 8)=Lo , STW(pin 10)=input , STV2(pin 4)=opening
L/R(pin 23)=Lo STH1(pin 17)=input , STH2(pin 33)=opening

— — — — —— ——r—
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2.5 Application

Connection batween this module and timing controlier is recommended as follows.
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2 6 Electrical specifications
2.6.1 Circuit block diagram

e

VR

FEELTLSIETT

VG

- COG PANEL

‘I——[ Gate Driver
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2.6.2 Indication Timing diagram

vertical timing
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2.6.3 horizontal timing diagram

synchrnous sampling
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Indication timing diagram
<Vertical> (NTSC) Timing example for use timing controllerTC200G02AF-0104(TOSHIBA))
[NTSC |
QDD FIELD

Linw Ho (el Teplapnlemlems 1 [z sl sl o[ T sl el nilaa]

CEYNC

BLk I

Démplay diflers by & solecion of disglay mode. (Refer io Right tanis)
An afcramenticred Sming chart shows daplay poslion sound FULL-MO0E

287-520

Y]

1
[F =
16-32
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<\artical> (PAL)

FAL]

QD0 FIELD

Line M2 [oyolosn leralozol sovleonloeolmael aeal + 1 27 27 a0 o0 67 77 o] of ol [T zalzeloslagl

CEYHE LA T N e rriFannnn nnnn.rn. LI

[ = =

PoLE T e e [ | IO v O T i Y gy ) o [ R U T TSR e S e 1

K TP PR FLFL S ASRERCTE T =
EVEN FIELD

Line o Lanslson T anx T soal soalane Toni Tava T analane Tons Towe [ anilane Taie Tazol axilazeToza]  [aasl amelaar [aaelaaal
CHYNG LN N Aannrrmmanainnnnan. Lnnann.
VEY B AL gt = A O

Displmyarss ] [
POLS pUnh P gy S e R ey S0 i FeH ) e T I vy O o = s B e [ o

Crzpiny dFers by o ssfecton of daciay mode. {Feler 1o Righ! bl
A shorersaracned Ting charl shoves dspisy posiion amund FULL-MODE
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<Horizontal> (NTSC / PAL)
P 1H=63 5664 D0)
CEYNG | HD ) "5“:[‘—4.!2&.?41

347(3.19)+T8

HSY 4.72(4. 747> Je— R

: 11.68(11.78)

w“ >

WEY | .

3.26(3.29)+TH

L
=

BLK SENET e— 11.80011.02) [

# 50.01(50.38) .
RO, :l I 8. 76(9.83)-Td 3
VR VG VB \,/ _/\/\/\/\/\—
POLS
VCOM

Note 1 : Refer to "2.7 Recommended operating condition”,
Note 2 ; Value in brackets cormespond to PAL mode.

Mote 3 : Fron=15.734kHz , froe=15625kHz

Note 4 : Td= 0.208(0.210)ps x n
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2.7 Recommended operating conditions
{Ta=26 £+ 6°C, Vea=0V) B
SPECIFICATIONS (Nate 1)
TEMS SYMBOL | CONDITONS ML ) WA UNIT FRemarks
Voos +3.00 +3.30 +3.60
R Voga : +450 | +500 | +650 |
VOLTAGE Vm s -] +18.5 +19.5
Vo, -13.0 -12.0 -11.0
c - +2.4 +2.5 +2.6 W
INPUT i T " e
i EEO o m—‘u’a@:ﬂ 5V a7 40 4.3 Mipp) Note 3
MON SIGNAL VoomC 5 - (+1.8) - W
LITUDE Veompp = +55 5.8 7.0 Vip-p)
IMPUT SIGNAL Vi H LEVEL 0.8Veeon - Moo v
(C-MOS) Vo L LEVEL \ag - 0.2Vpp
CPH 920 | 3% [ ges | mme
i It = )
CPV 1500 | 12058 | 1650 | KHz
[Frame frequency { } Note 2
STH 1500 | 13738 | 4650 | Kknz
& (15.625)
STV 57143 | %9999 | gagsa | iz
(50}
Note 1:The recommended operating conditions show the ranges in which the device can
operate nomally. i
mmmmdmmmmma not assured,
even though operating conditions are within the limit of the absolute maximum ratings.
Note 2 ; Value in brackets correspond 1o PAL mode,
Naote 3:Input signal timing.(Vsig,Vcom)
4.5
4.3 T isig —
=18V
2.7V :
Veig 2.5V ey — WsigC Vsigpp
2.3V \sig !
=38V Vsig
0.7 =18V
0.5V
1H
47V 7 PR , .
Vcom 1BV = =1r : | WeoomC \compp
LIV — e '
Optimization of input Voltage on viewing angle is necessary,
Adjust for minimum ficker.
e — = — e il

>D
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2.8 Electrical characteristics
2.8.1 Electrical characteristics

Common test conditions ; T«=25 + 5°C, RH=65 + 5%,
Voor=+3.3V, Voo=+5.0V, Ve=18.5V, Vo= -12.0V, Vss=0V,
Weige=+2 5V, Voompp=+5.8Vip-p), Vicomeo = Adjust for minimum flicker,
Measured after 30 minutes oparation.
ltems Symbol Canditions Lo Unit | Remarks
Min. Typ. | Max
Cm - 50 pF MNote 1
Input capacity Cw - = - 200 pF | Noe2
G om f=fuol 2 - - 300 nF | Veam
1 pon - 15 2.4 29 A,
1 ooz - 8.0 220 | 370 ma
S oot [ Veigpp=4.0V(p-p) 270 | 850 | 850 | pA b 3
faL - 180 350 450 o)
ey - - 100 kHz
fePvH 500 - - ns
tema 500 - - ns
teeu - - 20 kHz
S |l 15 - - ns
Pt - 15 - - ns
tsue T - - na
L 7 - - ns
fzauw 1.0 - - us
teoeLn 50 - - ns

Nota 2 : VR VG VB

Note 3 : Timing controller current is not include.

Note 1:5TV1,5TV2,CPV,0E1,0E2,0E3.CPH STH1,5TH2,CX
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2.9 Optical specifications
2.9.1 Optical characteristics
Commaon test conditions : T «=25 + 5°C, RH=65 + 5%,

Voov=+3.3V, Vope=+5.0V, V ei=18.5V, Va=-12.0V, Vss=0V,
Vsige=+2.5V, Veompp=+5.8V{p-p). Veome = Adjust for minimum flicker.

Measured after 30 minutes operation.
SPECIFICATIONS
ITEM SYMBOL CONDITIONS WiN VP WA UNIT REMARKS
RESPONSE TIME fon e g e = W | W ms
Tors Visig=0—4V/ S 20 | 50
CONTRAST RATIO CR Vaig=(/4 50 200 . . Note1,2
VIEWING LR 810 Waig=0/M4y _45M5 | 5588 | - 8
ANGLE uD #10 CR=10 1545 | 3080 | -
LUMINANCE L Vsig=1V 260 320 350 cd/m2 | MNote23
AVERAGE BRIGHTNESS L Vsig=0v 78 - - cd/mz | Note 3.4
V-L THRESHOLD Vih 80% LT - 1.0 15 W
x - {0.31) - Reference
WHITE CHROMATICITY Veig=0V -
¥ - (0.33) - Mote 3
UNIFORMITY DLUM Waig=0\ 0 - %o
Pse non-operating - 1 3 %%
RATIO
Mote 1 : 100% brighiness,
Mote 2 : These values vary with brightness input.
Note 3 : This spec is speciroradiometer [BM-TA].
Note 4 : Refer to "4 Measuring Method” method A
—————————— = — = —

.
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2,10 Display quality
2.10.1 Display quality (Room temperature)
Cormmon test conditions : T«=25 + 5°C, RH=65 + 5%,
Voo=+3.3V, Vooe=+5.0V, Va=18.5V, Vas= =12.0V, Vss=0V,

Vsige=+2.5V, Veompp=+5.BV(p-p), Voome = Adjust for minimum flicker.

Measured after 30 minutes operation.
Lina Hor i or vertical line missing. Mo defect
: 1)Bright sub-pixel
Display defect
[ ht defect (Black background : Vsig=d.
Sub-poesi 2;5.::“& sub-pixel M| Note 1
Dark defect (White Background : Vsig=0V)
Smear Spot defect whose luminance isn't unifarm,
Unevenness Partial luminance or chromatic non-uniformity.
Screen quality Man-uniformity | Streak shapad luminance or chromatic Mote 2
9 streak non-uniformity. (next sheet)
Reverse Concentrated unevenness (sub-pixel unit).

Mote 1 Sub-pixel defect specifications

Lmdil=1 0 R

eye

Distance : 450-500 [mm]

o

. " e e o = ND Filter
200-250 [ix] LCD
at LCD _ Backlight
surface,

mhtwmmmmmummm using appropriate Neutral

Density (ND) Filter.
Bright sub-pixel {which are) not visible through 2.5% ND Filter are not counted as bright
sub-pheel.

L
N

W
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(1) Sub-pixel defect
htems | Maximum count Spacificatios
Bright sub-pixel - 0.3% ND 1.0% ND 2.5% ND
Level 1 2 Visible Visible Visible
Level 12 3 Invisible Visible Visible
Level 1 to 3 5 Invisible Invisible Visible
| Dark sub-pixel i 10 Dark defect (Vsig=0V)
Total 10 [Bright defect(Level 1+2+3) +Dark defeci]

(2) Cluster : (Bright sub-pixel density)

The maximum permissible sub-pixe! defacts number per specified area one as follows.

[ Bright sub-pixel (Level 2 + Level 2) 2 defects in $10mm area
- | Bright sub-pixel (Level 2 + Level 3) 2 defects in §10mm area
Bright sub-pixel (Level 3 + Level 3) 2 defects in $10mm area
Dark i 2 defects in $10mm area
Total (Bright and dark defects) 2 defects in $10mm area

(3) Linked sub-pixvel defects
A)Three linked sub-pixel defects are not permissible.
B)Two linked sub-pixal defects

Bright + Bright : Regarded as one bright defect and classified into Level 1, 2 or 3.

Dark + Dark : Regarded as two dark defects,
Dark + Bright . Regarded as one dark defect and one bright defect (classified into Level).

(4) If any sub-pixel is counted as bright sub-pixel and dark sub-pixe!, the sub-pixel is regarded as bright

sub-pixal,
{5) Dusts (in Cell)
Size Judgement
1| 3 sub-pixals < x MG
2 | 2 sub-pixals < x < 3 sub-pixels Regarded as two linked dark defects.
3 | 1 sub-pixel =< x <2 sub-pixels Regarded as one dark defect.
4 = x < 1 sub-pixal Uncounted.

Nmn!:Screﬁlqw&rdaﬁcﬁ{mrm.}.m%mwmmwmi.ﬁﬁNDﬁlnr. shall not
be counted as defects.
Inspection condition : Same as sub-pixel defect condition.
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2.11 Rekiability test
2.11.1 Environmental & fife test
ltems Conditions :“twmm
High temperature T#=65 £ 2°C, RH < 45% 182h
High temperature
and high humidity Ta=65 + 2°C, RH=00 + 2% 192h
% s R | TR 192h
High temperature T =85 + 2°C, RH < 45% 192h
il gl | 192h
Light stabilty Sun shine carbon arc, T s=63 + 2°C 360h
:’"’"’“’ - g -30°C(BOmin.) < 25°C(15min.) 80°C(60min.) |20 cycie
ﬂD“C{E&THn.HUH-owmj
Fﬁondanmﬂmtul Hmwu i jon) 10 cycle
1crdn=4ﬂ1{2$hﬁﬁ“t:mmmj
Temperature and
ey Sy o S S h Gl By il S cycle
mm"ﬂ 253 2525 3 25 5325253 25
o+
. C=200pF, =001, V= + 150V i
mu;wm”! Eumummmmmmmmm ;a.mm""h
other terminals [
. Lk C=150pF, R=15002, V= + 15Ky pasitive and
mmm %M@MEDMWM.M negative
and S times sach
Front force test th-puliuad:ﬂl?m. 5x9.8M [non-operating) a time
g ‘"""""II wric. presawre|, o o 10° Pa [non-operating) 2h
—— —— i e e —— _

»C
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2.11.2 Rehability test criteria
Specification (Note 1)

Items Remark
- Suppty Screen
Confrast Luminanca Sieiaet qualit

High temperalure 0 =CR <+20% | <+40% Note2 |Note3

operation
High tamperature :
and high hurmidity 25 =zCR H 2 & | Mote 3,4
operation |
Low termperature A . . "

" W=CR Mote 3
High temperature .
Low temperature

! | # " ;: " Mote 3
Light stability i " “ - Mote 3
non-operating
Thermal shock

- - " 1 L NGHS
non-operating
Condensation test 25=CR " # = |Mote 5

Temperatura and
hurnidity cycling : o X = MNote 5
non-operating
Static discharge
durability Mo abnormal function or indication
non-operating

Surface slectric
discharge durability
non-operating
Front force test
Atmospheric pressure
stability

o

Mote 3

Mote 1 : The Change quantity for initial value.

Mote 2 : Screen quality should not have distinguished unevenness,
MNote 3 ; Measured afier 2 hours storage in room temperature,

Nate 4 ; Degradation due o the degradation of palarizer is excluded,
Note 5 : Measured after 24 hours storage in room temperature.
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3. Measuring Method
3.1 Mechanical & electrical items
Inspection or.test tems Measuring systems or definition
1.Mechanical
A)Critical dimensions Vemier caliper
BjMarking Visual
Cléppearance Visual
2 Electrical !
1)Supply current Ampere meter
2)nput capacitance Capacitance meter
3.2 Optical items
3.2 1 Standard measuring conditions
Measure cn the following conditions.
Operating voltage : V cor=+3.3V, Voce=+5.0V, Von=+18.5V, Va=-12.0V, V=0V,
Wsigo=+2.5V, Veompp=5.8V, Vecomec=Adjust for minimum flicker.
[ Measured after 30 minutes operatian)
Measurement Back-light : Standart back-light (Luminance : 5000 cd/m®)
Measurement temperatume : T.=25 £+ 2°C
The: Measurement point : Measuring one point of the screen center.
Set the luminance meter above the narmal line of the LCD module,
Inspection or test items or definition System
5 CR=L1/L2 method &
$.Commd ngo L1:Vsig=0V, L2:Vsig=4V (Next sheet)
2. Luminance (L) Raster pattern (Vsig = 0V ) method A
3, Viewing angle
left / right (@) CRis larger than 10 mathod A
up / down ($) o
L=VsigO step: 0.2V)
4. Y-L threshold {Vin) Vo= L (80%) miathod A
L =\/sig{iV)
Uniformity = L (min.) / L (max.) x 100
ACTIVE AREA [unit : %]
B O By
-. VLt el ,I* WLERS Lz
5. Uniformity s L - 'g . method A
> . ' Li4
i e, 7] 1 SO, ‘_....._| - ... .....
O O [ O
H 4 W .
T I
=L 311 4
&. Specular reflactance L 3: Non-operating LCD luminance method &
L 4 : Mirror luminance
Inspection shall be performed right above
7. Display defect and screen quality | the module, apart S00mm from the module Visual inspection
to eyes. (Vsig=0 to 4V)
— = =i —
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3.2.2 Measuring sysiems
Method A (distant method)
oo m-n..-! cll-;.u\:'r
LIGHT SHILCED BON
el AL — Lo BACHL T
4 Shemelem ; i__ |
[ DCHIDHWETER
'CUIH:RIZILLEI
TURGETEM HALOGEN LAMS
B e e S
LAHT SOuRCE
BaSO4| —
22.8 =
iz.8
PHOTOMETER LED IWNRASR
SPECULAR REFLECTAMCE
LCD drive circuit : Supplies raster pattern to LCD.
Photometer ; BM-7 A{made in TOPCON).
Spectroradiometer : BM-7A (made in TOPCON).
— = = = - — - -
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