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5.2.2 measurement conditions of optical characteristics

[ electrical inputs and adjustments ]

Black raster display R[]=CG[]=B[]=0

White raster display R[]=G[]=B[]=63

Saturate color raster display R[], G[ ], B[] (one color only) = 63, otherwise =0
Color bar display Vertical color bars

with pure colors and complementary colors

Condition 1

[ optical system ]
Light source and detector configuration on DUT

Upper view Side view

L s 0’

+ = light out from hemisphere

] = light out from lightguides or reflected
from hemisphere inner surface

~
o
2

M : LCD module

D : Measurement instruments

[ instrumentsand it's measurement conditions]

Instrument : DMS803(301) (autronic-MELCHERS)
Measurement distance  : 112mm

Light source : D65

Lighting method : integrating hemisphere inner surface

Hemisphere~LCD distance : 3mm
Measurement field angle : 2.1°

Measurement point : the center of the active area
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Condition 2

[ optical system ]

i

[

M : LCD module
D : Measurement instruments

[ instruments and it's measurement conditions]

Instrument : DMS803(301) (autronic-MELCHERS)
Measurement distance : 112mm
Measurement angle : 0°

Measurement point : the center of the active area
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Condition 3

[ optical system ]

: Light source mounted to the LCD module (LED Back Light)
: LCD module

: Measurement instruments

© O Z -

: Measurement angle ( =90°)

Measurement point : the center of the active area

[ instruments and it's measurement conditions]
Instrument : Color Luminance meter CS-1000A(KONICA MINOLTA)

Measurement distance : 50cm
Measurement field angle« : 1°

Measurement point : the center of the active area
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Condition 4

[ optical system ]
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[ instruments and it's measurement conditions]
Instrument : Color Luminance meter CS-2000(MINOLTA)

Measurement distance : 56.8cm
Measurement field angle : 1°
Measurement point : the center of the active area

Measurement angle : 0°
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6. INSPECTION STANDARD

6.1 INSPECTION CONDITION

1) Emviromental conditions:

1. Temperature/humidity condtion: Normal temprature  (25+- 5 °C)
Normal humidity (60+-20%RH)
2. lluminance environment: Not lighted appearance: 800 ~ 2000Lx
Lighted appearance: Transmissive type 100 ~ 400Lx

Semi- Transmissive 800 ~ 2000Lx
* Some specified patterns: 50Lx or the less

2) Inspection method: Inspection by naked eye
Inspect the screen by naked eye from a distance of about 30 cm and the angle shall be 30 degrees from
the vertical direction to the product.

Veiwing angle is 30 degrees from the vertical direction as shown in the picture below:.

3) Drive condition: It is done pursuant to product specification.
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6.2 APPEARANCE STANDARD

6.2.1

Application scope

The application scope is limited to the viewing area.

The product should be judged non-defective if all defects are outside of the viewing area

and do not interfere with product quality or the assembly process.

6.2.2 Display appearance standard

No. ltems Judgment criteria Class
1 |Abnormal Must not be abnormal function such as not function or not to get normal pattern for Major
display input signal, etc.
2 |Line defect No line defect Major
(Open, Short)
3 |Dot defect Minor
(Dot failure) No. ltem Bright dot Dark dot Total
1 Defect in screen 2 5 5
2 Combined defect 0 0
Distance between defects: D D>=5mm
The smallest one unit red, green or blue is defined as-one dot.
Less than 60% of one dot area is acceptable.
4 Dot type defect . Minor
d=(a+b)/2 Size d (mm) Tolerance a
d=<0.10 ignored =
0.10<d=<0.2 5 i b
0.2<d=<0.25 1
0.25 <d 0
Distance between defects: D D>=5mm
5 |Line type Minor
defect ;
) Length L (mm) Width W (mm) Tolerance L
(Black/ White) ignored W =< 0.02 ignored
L=<3.0 0.02 <W.=<0.03 5
L=<3.0 0.03 <W =<0.05 4
3.041L 0.05 <W Dot type W
defect
Distance between defects: D D>=5mm
6 |Unevenness |Should not be remarkable. Minor
display
7 |Bubble in Minor
polarizer Diameter d(mm) Tolerance a
<>
d=(a+b)/2 d=<0.2 ignored
0.2<d=<05 3 i b
0.5<d 0

Distance between defects:D D>=5mm
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6.2.3 General Appearance Specifications

No. ltems Judgment criteria Class
1 | Different specifications Not permitted. Major
2 | Damaged resist on FPC | Copper patterns on FPC must not be visible. Minor
3 | Circuit pattern Must not be peeled or separated from FPC. Major
4 | Conductive refuses Minor

Shall not be movable solder splash or solder ball.
Fixed particle which has no functional affect can be ignored.
5 | Dirt Should not be prominent. Minor
Dirt on backside is permitted.
6 | I/F terminal scratch/ dirt Should not be prominent. Minor
7 | Plating Must not be peeled, no rust and no discoloration. Minor
8 | Soldering defect Solder omissions is not permitted at any solder point. Maijor
Solder bridges is not permitted. Major
Cold soldering is not permitted. Minor
9 | Parts soldering There must be fillet. Minor
I
7. WARRANTY

EPSON IMAGING DEVICES CORP. warrants this product for a period of 14 months from the date of delivery.

We replace or compensate for the defective product which'is judged as‘our responsibility within the term of warranty.
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8. RELIABILITY

No. | Parameter Condition Ratings Evaluation Criteria

1 High-temperature storage 70°C+2°C 240 h After the test, and 2 hours

2 Low-temperature storage -20°C+2°C 240 h elapsed at room

3 Temperature cycling -20°C <-->70°C 100 temperature, it should not
(0.5h) (0.5h) cycles be changed in external

4 High-temperature operation | 60 °C + 2 °C 120 h appearance and/or display

5 Low-temperature operation | -10 °C + 2 °C 120 h appearance that could

6 | High-temperature, 45 °C 90%RH 120 h impair use.

high-humidity operation

No. | Parameter Condition Evaluation Criteria

1 Package drop According to JIS-Z0202 There must be no
Height for plane drop: 50 cm abnormalities of
Height for corner and ridge drop: 50 cm function or display.

2 Package vibration 5 - 55 Hz variable /1 cycle (15 min.)

resistance

- 5Hz-20Hz
- 20Hz-55Hz

2.0mmp-p
1.5G

2 cycles for each.in X, Y, Z direction
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9. PACKING SPECIFICATIONS

trays stacked

**pcs Qtin a tray.

** trays ( top tray is empty). stacked in an inner carton.
2 inner cartons in an master carton

Maximum quantity: ** x ** x 2 = **** pcs..

y

IBD

inner carton

' \,

inner label

<contents of the inner / master label>

—

Lot number will be made according to the following format. The lot
number has the same description with the printed number on each

products. If plural lots are packed together into one package, plural lot
numbers must be printed on the inner label.

EPSON IMAGING DEVICES CORP.

Product No.
L5F30914T0* An empty inner carton should be used to fill the master carton if the total
quantity is less than or equal to *** pcs.
Qty pcs Lot <Lot No.description>
Customer upper 1st digit :year code
Product No. *kkkkkk upper 2nd,3rd digits :week code
upper 4th digit :day of the week corde
the last digit :factory code
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< MASTER CARTON >

Insert inner cartons within a master carton
Gap is filled if necessary.

Tape is applied if necessary.

Tied if necessary.

inner label

. [C]
inner carton 310mm ‘

inner carton

238mm
‘ Dl =

470mm
master carton Ta ster carton <[El
A
Indication onto [A] [B] [C] [D] on master carton are shown below.
A B
{
—t
UP FRAGILE
l\n”ll STATIC SENSITIVE DAMAGED

m @ | BY EXCESS HEAT OR COLD

MASTER LABEL ‘J‘
(same as an inner label)

C D
S = @
-
UP FRAGILE
l\i’ﬂll STATIC SENSITIVE DAMAGED

= m | BY EXCESS HEAT OR COLD
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10. LCD MODULE USAGE AND PRECAUTIONS

To prevent damage to the module, design applications in consideration of the following:

The absolute maximum ratings represent the rated values which the LCD module must not exceed. When modules
are used beyond this rating, the operating characteristics may be irreversibly affected.

It is recommended that power supply lines [VDD, VDDI] include current surge protection (fuses, etc.). Without such
protection, foreign material or isolated circuit failures can cause overheating or smoke emission, resulting in injury.

When logic circuit power is off, do not apply any signals to the input terminals.

Potentially irreversible abnormality may occur with forcible disconnection of LCD module power supply, such as

Employ designs that avoid direct contact with the IC. In the event there is a chance of contact, please contact Epson
Imaging Devices Corp. regarding precautions.

To prevent erroneous operation, design applications in consideration of the following:

To prevent the occurrence of erroneous operation caused by noise, pay special attention to satisfying specified
operating conditions. This includes precautionary measures, like using short signal cables.

Note that peripheral devices can cause mutual noise interference with LCD modules. In particular, input devices such
as touch panels may emit operational level noise as radiation, even when these devices are not in operation.

Provisions for, and evaluation of, performance under actual usage conditions with the system are highly

The driver IC used by the LCD module is easily affected by light exposure because it is mounted as a bare chip on
the module. To avoid increased current consumption and accompanied shut-down of power supply, give
consideration to taking light-shielding countermeasures, and evaluating performance in the system.

Just as with general electronic components; ESD may cause LCD modules to malfunction. ESD countermeasures
should be considered around components surrounding the LCD‘module, especially the driver IC. When an LCD

module is mounted near the outer surface of a product, take extra care that components such as these cannot act as

By command, LCD module operation status and display data is saved, but that data can easily be altered by external
noise. Noise should be‘minimized, or its effect avoided, at the device or system level.

As unexpected noise may occur, periodic refresh operations, such as resetting commands or resending display data,
are highly recommended as part of the software routine.

As display problems can occur when signals are fed to the input/output cable NC terminals, system designs should

System designs should consider the following:

Design applications so that excessive force will not be applied to the surface, perimeter or adjoining areas of LCD
modules, as this may cause display panel color tone to vary.

Be sure that the LCD module is free from twisting, warping, or distortion as any stress can have great influence on

the display quality. Ensure sufficient stiffness of the system’s outer case or frame. Also, exercise caution when

Use the backlight frame section to set and fix the LCD module position inside the system. Using other components to
fix the LCD module position may sever circuits on the FPC.

The viewing angle of the LCD module and that of the system should match.

If a display frame or printed frame is provided, place it inside the viewing area and outside the active area for a good

10.1 DESIGN OF APPLICATION
1)
removing the device battery.
2)
recommended.
conductive paths for ESD.
keep them open.
3)
handling.
appearance.
4)

Liquid crystal display elements are temperature dependent. Be sure to use the LCD modules within the specified
operating temperature range, as recognition of the display becomes difficult when the LCD module is used outside its
range. Also, keep in mind that the supply voltage necessary for clear image display will vary according to
temperature.
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9)
6)

To avoid EMI, preventive measures should be implemented in the system.
As a circuit design precaution, during power-on phase, VDD and VDDI shall not exceed rising rate of 2Volt/100usec.

Above this rate, due to excessive current surge, system level performance of the device maybe affected.

10.2 ASSEMBLY PRECAUTIONS

1)

2)

3)

4)

5)

6)

7)

8)

9)

Static electricity can destroy LCD module elements, so carefully observe the following during assembly:

Be sure to ground your body when handling the LCD module.

Make sure that solder guns and all other tools required for assembly have been grounded.

The use of anti-static mats (0.5k ohm — 1M ohm) on the workbench for grounding is recommended.

To reduce occurrence of static electricity, avoid using this product in dry environments, (less than 50%RH).

To eliminate static electricity, the use of an ionizer (anti-static air blower) is recommended.

A protective film has been attached to the surface of the LCD panel. When peeling off the protective film, do.so
carefully near an ionizer.

To guard against performance degradation of the LCD module caused by destructive forces such as static electricity,
etc., avoid direct contact to the terminal electrodes of connectors and FPC circuit pattern when handling.

In the inspection process, design and assemble structures that ensure sufficient light-shielding measures for the LCD
driver.

The LCD Panel surface is protected by a protective film, which'must be removed before system installation. Units
having been in prolonged storage may have some adhesive residue left on the display panel. In such cases, please
remove the contaminant according to the procedure in item 5) under "10.3 Handling Precautions" below.

As removing the LCD module’s protective film makes the polarizer susceptible to the adhesion of foreign material, do
so immediately prior to assembly.

Exercise caution when applying adhesive to the LCD module as it is difficult to remove.

Do not touch or handle the LCD module directly with bare hands-as residue of dirt, oil or water can cause corrosion.
Be sure to wear finger stalls or gloves when handling LCD modules. (CAUTION: The following applies to bare panel
modules) When holding an LCD module, carefully hold the panel by the edges of the glass plate.

Handle LCD modules by their edges. Handling the screen directly can cause display problems or cracks in the panel.
When installing the LCD'module, don't forcibly bend or stretch the input/output cable. Bending or twisting the FPC
section may damage circuit patterns. Applying any excessive stress to the LCD module can damage it.

Do not bend FPC in small radius. Bending stress to the FPC can damage it .

When bending FPC, increase bending radius as much as possible.

10) Do not bend FPC repeatedly. Repeatedly bending stress to the FPC can damage it .

11) Do notapply pressure to the LS| chip or surrounding mold area as it can cause damage.

12) Do not use sharp, pointy or rigid tools when handing LCD panels. These objects can scratch or nick the glass panel,

which can cause it to crack.

13) Perform the LCD module power on/off of the system assembly inspection according to the procedure in the

specification document.

14) Do not allow non-atmospheric, specialty gases to contact with the LCD module. Check plastic or rubber materials to

be used in the system beforehand as gas they produce can cause functional degradation of internal components like
the LCD panel polarizer.

15) Trays are used to package LCD modules for shipment. If LCD modules scratch the tray during shipment, tray

material may be left on LCD modules. In such case, it may be necessary to air-clean the LCD modules, but take care
not to use excess air pressure or apply air flow in the same area for too long as this can peel off attached tape.
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10.3 HANDLING PRECAUTIONS

1)

2)

3)

4)

5)

6)

7)

8)

9)

The display panel is made of glass. Do not subject it to mechanical shock such as dropping it from a high position,
etc.

If the display panel is damaged and internal liquid crystal substance leaks out, be sure not to inhale or consume it.
Direct contact with skin should also be avoided. Should contact with the internal liquid crystal substance occur,
promptly apply the following responses:

Contact with clothing: Remove affected items

Contact with skin: Wash off using soap and running water

Contact with eyes: Wash out for 15 min. or longer with clean water then consult a physician

Ingestion: Induce vomiting with water and consult a physician

Take precautions in handling the LCD module because the glass plate has very keen edges. Should.it break, take
extra care to avoid injury from chips, shards and flying glass.

The polarizer covering the display panel surface of the LCD module is soft and can be easily scratched. Handle this
polarizer carefully, avoiding contact with sharp, pointy instruments or stiff cloth.

If the polarizer surface becomes contaminated, use the following recommended or equivalent adhesive tape for
contaminants removal:

Scotch-brand mending tape (No. 810)

Do not breathe on the display surface or use ethyl alcohol solvent for contaminant removal. This can cause
cloudiness in the polarizer surface. Furthermore, do not use the following as they can damage the polarizer:
Water

Ketones

Aromatic solvents

Avoid using the LCD module under condensation or high-humidity environments as this may cause polarizer or other
functional degradation.

After being in a high-humidity or condensation environment, keep the LCD module at room temperature more than
30 minutes before using.

Current flow in a condensation or high-humidity environment can cause corrosion of electrodes. Also, take
precautions against water getting inside the LCD module as it can cause damage.

10) Liquid crystal freezes when stored below the storage temperature range and such freezing may cause orientation

defects or bubbles (black or white) to appearin the LCD panel. Bubbles may also occur if the panel receives an

impact in a low-temperature environment.

11) If the LCD module is left.operating for a long time with the same display showing, the displayed pattern may leave

traces.on the screen or the contrast may become inconsistent.

12) As'optimal operating voltage of the LCD module depends on the surrounding temperature, operation in a

high-temperature environment may cause slight flickering.

10.4 DISASSEMBLY AND MODIFICATION

1)

Do not attempt to disassemble or modify the LCD module. The internal construction of the LCD module is
susceptible to shock, and foreign material or damage can cause screen loss. Epson Imaging Devices Corp. shall not
be responsible in the event that a customer attempts to disassemble or modify the LCD module.
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10.5 STORAGE

1) When storing LCD modules, avoid the following conditions or environments:
» Exposure to direct sunlight or fluorescent lighting.
* High-temperature/high-humidity or very low-temperature (below 0°C) environments.
» Exposure to water droplets, condensation, etc.
Furthermore, keep LCD modules in anti-static bags to prevent static electricity charge ups. Whenever possible, LCD
modules should be stored in the same conditions in which they were shipped from Epson Imaging Devices Corp.
When doing so, ensure there are no water droplets, or condensation.

2) Take precaution to minimize corrosion of electrodes. Corrosion of electrodes is accelerated by moisture,
condensation or a current flow in a high-humidity environment.

3) Recommended storage conditions:
» Storage environment : +15 °C to 35 °C, less than 65%RH
* Duration: up to 2 months after shipping date

4) The shipping cartons must not be stacked up over 1.8m in height.

10.6 DISPOSAL
1) When disposing of LCD modules, consult companies authorized to handle industrial waste treatment. When

incineration is the method of LCD module disposal, relevant environmental legislation must be observed.

10.7 OTHERS

1) This product is designed to be used in general electronic devices (such as office equipment, telecommunications
equipment, home electronics, or video game devices). Do.not use this product in applications that require an
extremely high level of reliability and safety, especially.in devices that may cause direct bodily damage to end users
(such as equipment for aerospace, traffic control, nuclear; medical, life-support, or safety use).

2) Epson Imaging Devices Corp. shall not be responsible for defects that occur in this product or in equipment
connected to this product if the product is used in an environment that exceeds the ranges specified in this document,
or in an environment not described in.this document.

3) Use this product within the scope of conditions and precautions set forth in this document. Even when used
according to guidelines ensure sufficient safety at a system and design level to avoid the operation of this product
becoming the cause of personal injury, fire or wider damage.

11. CHANGES

- Specification, cosmetic, specified components, circuit and design improvements may be carried out without prior
notification. Design changes that are judged to have an impact on this specification document will be notified prior to
implementation:
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