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Warning

1. This Kyocera LCD module has been specifically designed for use only in
electronic devices and industrial machines in the area of audio control,
office automation, industrial control home appliances, etc. The module
should not be used in applications where the highest level of safety and
reliability are required and module failure or malfunction of such module
results in physical harm or loss of life, as well as enormous damage or loss.
Such fields of applications include, without limitation, medical, aerospace,
communications infrastructure, atomic energy control. Kyocera expressly
disclaims any and all liability resulting in any way to the use of the module
in such applications.

2. Customer agrees to indemnity, defend and hold Kyocera harmless
from and against any and all actions, claims, damages, liabilities,
awards, costs, and expenses, including legal expenses, resulting from or
arising out of Customer's use, or sale for use, or Kyocera modules in
applications.

Caution

1. Kyocera shall have the right, which Customer hereby acknowledges, to
immediately scrap or destroy tooling for Kyocera modules for which no
Purchase Orders have been received from the Customer in a two-year period.
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1. Application

This document defines the specification of KGO30AALAA-G00. (RoHS Compliant)

2. Construction and outline

LCD : Transflective monochrome dot matrix type STN
Duty ratio 1 1/160 duty

Backlight system :LED

Polarizer : Glare treatment

Oscillator : Internal oscillator

MPU interface type

: 80 series 8-bit parallel

3. Mechanical specifications

Item Specification Unit
Outline dimensions 77.6 (W)x 58.6 (H) x 8.2 (D)(Projection not included.) | mm
Active area 65.01 (W) x 40.785 (H) m

(7.67cm / 3.0 inch (Diagonal))

Effective viewing area 71 (W) x 46 (H) mm
Dot format 255 (W) x 160 (H) dot
Dot size 0.24 (W) x 0.24 (H) mm
Dot pitch 0.255 (W) x 0.255 (H) mm
Base color *1 Normally white
Viewing direction 12 O’clock
Mass 29 g

*1 Due to the characteristics of the LCD material, the color varies with environmental temperature.
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4. Absolute maximum ratings

4-1. Electrical absolute maximum ratings

Ttem Symbol Min. Max. Unit
Supply voltage for logic Vb -0.5 4.0 A%
Supply voltage for LCD driving *1%2 0.3) 18.0 A%
Input signal voltage *3 Vin -0.5 Vop+0.5 \Y
LED forward current *4 IF - 27 mA
Reversed voltage *4 VR - 5 A%

*1V0, V1, V2, V3, V4
*2VO=V1=V2=V3=V4=(0.3V)

*3 Input signal : A0, DO~D7, RD, WR, XCS, RST
*4 For “AN-CA”

4-2. Environmental absolute maximum ratings

Ttem Symbol Min. Max. Unit
Operating temperature *1 Tor 0 50 °C
Storage temperature *2 Tsro -10 60 °C
Operating humidity *3,%4 Hor 0 *5 %RH
Storage humidity *3,%4 Hsro 0 *5 %RH
Vibration - *6 *6 -
Shock - *7 *7 -

*1 Operating temperature means a temperature which operation shall be guaranteed. Since display
performance is evaluated at 25°C, another temperature range should be confirmed.

*2 Temp. = -10°C<48h, Temp. = 60°C<168h
Store LCD panels at normal temperature/humidity. Keep them free from vibration and shock.
An LCD panel that is kept at a low or a high temperature for a long time can be defective due to
other conditions, even if the low or high temperature satisfies the standard.
(Please refer to “Precautions for use” for details.)

*3 Non-condensing

*4 No question on rejection due to statistic electricity especially in condition of lower humidity.

*5 Temp.=40°C, 85%RH Max. (The duration shall be less than 240h.)
Temp.>40°C, Absolute humidity shall be less than 85%RH at 40°C.
(The duration shall be less than 240h.)

*6
Frequency 10~55 Hz Acceleration value
Vibration width 0.15mm (0.3~9 m/s?)
Interval 10-55-10 Hz I minutes

2 hours in each direction X, Y, Z (6 hours total)
EIAJ ED-2531
*7 Acceleration: 490 m/s2?, Pulse width: 11 ms
3 times in each direction: £X, +Y, +Z
EIAJ ED-2531
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5. Electrical characteristics
Vpp = +3.0V+0.3V, Temp. = 0~50°C

Item Symbol Condition Min. Typ. Max. Unit
Supply voltage for logic Vbp- Vss — 2.7 3.0 3.3 Vv
Supply voltage for analog Vb1~ Vss — 2.7 3.0 3.3 A%
Input signal voltage "High" level 0.7Vpbp — Vop \%
(A0,DO~D7,RD,WR,XCS,RST) i "Low" level Vss - 0.3Vpp A%
Output current Vour=2.2V 0.5 - - mA
(DO~D7) b Vou=0.5V - - 0.5 | mA
0°C 14.9 15.4 15.9 v
Supply voltage for LCD drivifg VO'_Vss 95°C 145 15.0 155 v
1 =Vor
50°C 14.0 14.5 15.0 \Y
Frame frequency *2 frrM Clql‘z(;l;:fi;q;lfﬁzy - 78 — Hz
Power consumption for logic Ibp - (TBD) | (TBD) mA
Power consumption for analog Ipp1 - (TBD) | (TBD) | mA
: *q %
Power consumption Ios e ~ | @B | @D) | ma
Power consumption Poisp - (TBD) | (TBD) mW

*1 Maximum contrast ratio is obtained by adjusting the LCD supply voltage (VO-Vss = Vop) for driving
the LCD.

*2 In consideration of display quality, it is recommended that frame frequency be set in 78Hz. When
you have to use higher frame and clock frequencies, confirm the LCD’s performance and quality
prior to finalizing the frequency value. Generally, as frame and clock frequencies become higher
current consumption increases and display quality will degrade. Also, if it is lower, flicker tends to
be caused.

For flicker and polarization (image persistence), adjustment of inversion is effective. (Please refer
to “Command [CAH] in Driver-IC ST7529 specifications”)

*3 Include recommended circuit. Please refer to “Recommended additional circuit of supply voltage for
LCD driving” for details.

*4 Display pattern
Vob = 3.0V, Vop1 = 3.0V, Veg = (TBD)V, frem = (78)Hz, Temp. = 25°C
1283456 + + + v v v oo oo 255(dot)
] HENEAEEEEEEEEEEEEEEEEE
AEEEEEEEEEEEEEEEEEEERE
S HEEEEEEEEEEEEEEEEEENn
: HNAEEEEEEEEEEEEEEEERE
AEEEEEEEEEEEEEEEEEEn
: HANAEEEEEEEEEEEEEEEERE
159 EAAEEEEEEEEEEEEEEEEE
160 HEEEEEEEEEEEEEEEEEEN
(dot)

[\
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6. Optical characteristics

6-1. Reflective mode
Measuring spot =¢ 6.0mm, Temp. = 25°C

Ttem Symbol Condition Min. Typ. Max. Unit
Rise Tr 0=¢=0° - 310 410 ms
Response time
Down Td 0=¢=0° - 160 260 ms
Contrast ratio CR 0 =¢=0° 10 21
Reflectance o - 4.5 9.2 - %

Optimum contrast is obtained by adjusting the LCD driving voltage (Vop) while at the viewing
angle of 0 =¢=0°.

6-2. Transmissive mode
Measuring spot = ¢ 6.0mm, Temp. = 25°C

Ttem Symbol Condition Min. Typ. Max. Unit
Rise Tr 0=¢=0° - 310 410 ms
Response time
Down Td 0=¢=0° - 160 260 ms
0 uPPER - 20
deg.
0 LowER - 30
Viewing angle range CR=2
@ LEFT - 30
deg.
¢ RIGHT - 20
Contrast ratio CR 0=¢=0° 2.0 4.0 - -
Brightness L IF=10mA/Line 77 110 - cd/m?2
X 0.26 0.31 0.36
White 0=¢=0°
Chromaticity y 0.27 0.32 0.37 )
coordinates x 0.24 0.29 0.34
Black 0 =¢=0°
y 0.22 0.27 0.32

Optimum contrast is obtained by adjusting the LCD driving voltage (Vop) while at the viewing
angle of 0 =¢=0°.

6-3. Definition of reflectance

Measured reflectance brightness
Reflectance brightness against standard white board

o0 (Reflectance) = x100[%]

6-4. Definition of contrast ratio (Reflective mode)

Reflectance at all pixel “white”
Reflectance at all pixel “black”

CR(Contrast ratio) = x100[%]

0 KYOCER3



Spec No.
TQ3C-8EAS0-E1DAR05-00

Part No.
KGO030AALAA-GOO

Page

6-5. Definition of contrast ratio (Transmissive mode)

Brightness at all pixel “white”

CR(Contrast ratio) = - - x 0
(Contrast ratio) Brightness at all pixel “black” 100L%]
6-6. Definition of Vop
Contrast
CR Max.
VOV
6-7. Definition of response time
White Black White
""" A =T TRT
[aa]
. * .
=

6-8. Definition of viewing angle

¢=0°

Ty

6 upper +y

0 Lower & LeFr & ricHT
MAY T

+X —X

+X

-y

0 direction

-y
¢ direction

0 KYOCER3




Spec No.
TQ3C-8EAS0-E1DAR05-00

Part No.
KGO030AALAA-GOO

Page

6-9. Brightness measuring points

64 128 192 (dot)
40 1x1 45
80 35
120 26 20

(dot)

1) The brightness is measuring by white brightness at center of display screen (3).
2) Measured 30 minutes after the LED is powered on. (Ambient temp. = 25°C)

3) Backlight : IF=10mA / 1 LED line

6-10. Measurement method of reflectance

Photo detecter

% Ring light source

Y

Measurement : 52002 (YOKOGAWA)
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7. Circuit block diagram

7-1. Block diagram

v

COM159 COMO
: Driver IC :
ST 7529
COMS0 SEQGQ eeseecscccsccssecsssascessscssscscsssces SEG254 COMT79
A A
QRG] eecvececccccccscescescccssccsccsssccscss SEG255 p COMO
« COMT9
LCD PANEL
*
COM8S0 255 * 160 DOTS
COM159
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7-2. Power supply

Vop1 Vop
L VDD
Vb1
R1=1MQ
VLicpiN

7J7_ VSS

*1

KGO030AAL

*1 Please refer to “Recommended additional circuit of supply voltage for LCD driving”.
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8. Interface signals

8-1. Pin assignment of LCD panel

Pin No. Symbol Description I/0
1 Vo
2 Vi1
3 V2 Supply voltage for LCD driving -
4 V3
5 V4
6 NC No Connect -
7 Vicoin | Connect the resistance(1MQ) between Vpp: -
8 NC
9 NC
10 NC
11 NC
12 NC
13 NC No Connect -
14 NC
15 NC
16 NC
17 NC
18 Vbb1 Power supply for analog circuit -
19 Vss GND —
20 Vop Power supply for logic circuit -
21 XCS Chip selection signal I
22 RST Reset signal I
23 RD Read enable clock I
24 D7
25 D6
26 D5
27 D4 ,

8 bit parallel data /0

28 D3
29 D2
30 D1
31 DO
32 WR Write enable clock I
33 A0 Resister data/Display data selection signal I
34 NC No Connect —

LCD connector

Recommended matching FFC or FPC

0.5mm pitch FPC

51296-3494 (Molex)

0 KYOCER3
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8-2. Pin assignment of LED

No. Symbol Description
1 CA Cathode
2 AN Anode
LCD side connector ZHR-2 (JST)
Recommended matching connector
B2B-ZR-SM4-TF(LF)(SN) (JST)

S2B-ZR-SM4A-TF(LF)(SN) (JST)

0 KYOCER3
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9. Interface timing chart

9-1. Interface timing (83080SERIES MPU)

"

tAS8

tAHS8

XCS
tCYCS8 A
tCCLR, tCCLW
WR, RD
tCCHR, tCCHW
tDS8 tDH>
DO to D7
(Write)
tACCS8 tOHS
DO to D7
(Read)

0 KYOCER3
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9-1-1, Switching characteristics (Vop = 3.3V)

Input characteristics

Vop = +3.3V, Temp. = 0~50°C

ITEM Signal Symbol Condition Min. Max. Unit
Address hold time tAHS8 20 ns
Address setup time A0 tAS8 20 ns
System cycle time tCYCS8 200 ns
Enable L pulse width (Write) WR tCCLW 100 ns
Enable H pulse width (Write) tCCHW 100 ns
Enable L pulse width (Read) RD tCCLR 100 ns
Enable H pulse width (Read) tCCHR 100 ns
Write data setup time tDS8 150 ns
Write address hold time tDH8 20 ns
DO~D7
Read access time tACCS8 CL=100pF 40 ns
Read output disable time tOHS8 CL=100pF 30 ns

9-1-2, Switching characteristics (Vop = 2.7V)

Input characteristics

Vop = +2.7V, Temp. = 0~50°C

ITEM Signal Symbol Condition Min. Max. Unit
Address hold time tAHS8 20 ns
Address setup time A0 tAS8 30 ns
System cycle time tCYCS8 250 ns
Enable L pulse width (Write) WR tCCLW 150 ns
Enable H pulse width (Write) tCCHW 100 ns
Enable L pulse width (Read) RD tCCLR 150 ns
Enable H pulse width (Read) tCCHR 100 ns
Write data setup time tDS8 200 ns
Write address hold time tDH8 20 ns
DO~D7
Read access time tACC8 CL=100pF 40 ns
Read output disable time tOHS8 CL=100pF 30 ns

0 KYOCER3
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9-2. Reset timing

tRW
RST
tR
—
Int 1 .
nerna During reset Reset complete
Status

9-2-1, Switching characteristics (Voo = 3.3V)

Input characteristics

Vop = +3.3V, Temp. = 0~50°C

ITEM Signal Symbol Condition | Min. Typ. Max. | Unit
Reset time tR - - 1 us
Reset L pulse width RST tRW 1 - us

9-2-2. Switching characteristics (Vop = 2.7V)

Input characteristics

Vop = +2.7V, Temp. = 0~50°C

ITEM Signal Symbol Condition | Min. Typ. Max. | Unit
Reset time tR - 1.5 ns
Reset L pulse width RST tRW 1.5 - s

0 KYOCER3
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10. Recommended additional circuit of supply voltage
for ILCD driving

10-1. Circuit diagram

VEE

R1
100K

R2
100K

TR2
28C2412K

TR1

25C2412K :

L (9

R3
15K

J SoP

2.2u 2.2
R8
15Q

Vo

R4
15K

Vi

15Q

IC1
nPC358G2

TR3
2SA1037AK

2.2

§ =

R5 1C2
1 PC358G2

V2

—|-C4
T 221

R7
15K

1L 5

V3
2.2

I
2.2

R10
15Q

R8
15K

V4

R11
15Q

VSS

VW1 WA ANNTTIWN—TNVN—

These value above are theoretically calculated. Fine tuning might be required in some cases. For fine

tuning value of the resistor shall be adjusted to conform with the following equation.
[VO-V1|=|V1-V2|=|V3-V4|=|V4-Vss]|

10-2. Parts list

(MSEMI CONDUCTOR

Symbol No. Type Maker Name note
IC1 nPC358G2 NEC
1C2 nPC358G2 NEC
TR1 25C2412K ROHM
TR2 25C2412K ROHM
TR3 2S5A1037AK ROHM
QRESISTOR
Symbol No. Type Maker Name note
R1 100K71608/J CR10-104J (KYOCERA)
R2 100K/1608/J CR10-104J (KYOCERA)
R3 15K/1608/D RR0O816R-153-D (SUSUMU)
R4 15K/1608/D RR0816R-153-D SUSUMU)
R5 120K/1608/F RK73H1J-1203F (KOA)
15K/1608/F RK73H1J-1502F (KOA)
R6 15K/1608/D RR0816R-153-D SUSUMU)
R7 15K/1608/D RRO816R-153-D (SUSUMU)
R8 15Q/1608/J CR10-150J (KYOCERA)
R9 15Q/1608/J CR10-150J (KYOCERA)
R10 158/1608/J CR10-150J (KYOCERA)
R11 15Q/1608/J CR10-150J (KYOCERA)
@CAPACITOR
Symbol No. Type Maker Name note
C1 B/2.2uF725V/2125/M|TMK212BJ225MG Ceramic Capacitor
C2 B/2.2uk725V/2125/M|TMK212BJ225MG Ceramic Capacitor
C3 B/2.2uk725V/2125/M|TMK212BJ225M G Ceramic Capacitor
C4 B/2.2pF725V/2125/M|TMK212BJ225MG Ceramic Capacitor
ChH B/2.21F725V/2125/M| TMK212BJ225M G Ceramic Capacitor
C6 B/2.2uk725V/2125/M|TMK212BJ225M G Ceramic Capacitor

0 KYOCER3
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11. Supply voltage sequence condition

11-1. Power on sequence

VDD

RST

VOo~V4

(Internal state
of driver IC)

Oms Min.

Oms Min.

1.8 s Min.

Oms Min.

*1

*1 Please refer to “Example of initial cord” for details.

\

Display on
Command [AFh]

End of Initialization

Start of Initialization

0 KYOCERT
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Example of initial cord

Initial code Description
Write( COMMAND, 0x0030 ) Ext=0
Write( COMMAND, 0x0094 ) Sleep out

Write( COMMAND, 0x00D1 )

Internal oscillation on

Write( COMMAND, 0x0020 )

Power control set

Write( DATA, 0x0000 )

—Internal power supply circuit on/off

Delay( 1ms )

Write( COMMAND, 0x00CA )

Display control set

Write( DATA, 0x0000 )

— CL dividing ratio

Write( DATA, 0x0027 )

—Drive duty

Write( DATA, 0x0000 )

—Inversion

Write( COMMAND, 0x00A6 )

Normal display

Write( COMMAND, 0x00BB )

Common scan direction set

Write( DATA, 0x0002 )

— Common scan direction

Write( COMMAND, 0x00BC )

Data scan direction set

Write( DATA, 0x0000 )

—Normal/Inverse display of address scan direction

Write( DATA, 0x0000 )

—P1,P2,P3 arrangement

Write( DATA, 0x0001 )

—Gray-scale setup

Write( COMMAND, 0x0075 )

Line address set

Write( DATA, 0x0000 )

— Start line

Write( DATA, 0x009F )

—End line

Write( COMMAND, 0x0015 )

Column address set

Write( DATA, 0x0000 )

— Start column

Write( DATA, 0x0054 )

—End column

Write( COMMAND, 0x0031 )

Ext=1

Write( COMMAND, 0x0034 )

Software initial

Write( COMMAND, 0x0030 )

Ext=0

0 KYOCER3
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11-2. Power off sequence

VDD

RST

V0~V4

(Internal state

of driver IC)

12ms Min.

Oms Min.

TBD Min.

TBD Min.

N N

Display off Sleep in flow

Command [AEh]

0 KYOCERT
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12. LED Backlight characteristics
LED ratings
Item Symbol Min. Typ. Max. Unit Note
Forward current *1 IF - 10 mA Ta=0~50°C
9.1 10.0 \Y IF=10mA, Ta=0°C
Forward voltage *1 VF 8.9 9.7 A% IF=10mA, Ta=25°C
8.7 9.5 \Y% IF=10mA, Ta=50°C
Operating life time  *2 T (10,000)*3 h IF=10mA, Ta=25°C

*1 For Anode-Cathode

*2 When brightness decrease 50% of initial brightness.

*3 Life time is estimated data.

* An input current below 5.0mA may reduce the brightness uniformity of the LED backlight.
This is because the amount of light from each LED chip is different.
evaluate carefully before finalizing the input current.

Therefore, please

0 KYOCER3
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13. Lot number identification

The lot number shall be indicated on the back of the backlight case of each LCD.

KGO030AALAA-GOO- OO -0O0 -0 MADEIN O00O0O0O

bl l
12 3 4 5

Nol. - Nob. above indicate
1. Year code
2. Month code
3. Date
4. Version Number
5. Country of origin (Japan or China)

Year 2008 2009 2010 2011 2012 2013
Code 8 9 0 1 2 3
Month Jan. Feb. Mar. Apr. May Jun.
Code 1 2 3 4 5 6
Month Jul. Aug. Sep. Oct. Novw. Dec.
Code 7 8 9 X Y 7

14. Warranty
14-1. Incoming inspection
Please inspect the LCD within one month after your receipt.
14-2. Production warranty

Kyocera warrants its LCD’s for a period of 12 months from the ship date. Kyocera shall, by mutual
agreement, replace or re-work defective LCD’s that are shown to be Kyocera’s responsibility.

0 KYOCER3
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15. Precautions for use

15-1. Installation of the LCD

1) A transparent protection plate shall be added to protect the LCD and its polarizer.

2) The LCD shall be installed so that there is no pressure on the LSI chips.

3) The LCD shall be installed flat, without twisting or bending.

4) Please design the housing window so that its edges are between the active area and the effective
area of the LCD screen.

5) A transparent protection sheet is attached to the polarizer. Please remove the protection film slowly
before use, paying attention to static electricity.

15-2. Static electricity

1) Since CMOS ICs are mounted directly onto the LCD glass, protection from static electricity is
required.

2) Workers should use body grounding. Operator should wear ground straps.

15-3. LCD operation
1) The LCD shall be operated within the limits specified. Operation at values outside of these limits
may shorten life, and/or harm display images.

2) Adjust the "Supply voltage for LCD driving (VO-Vsg)" to obtain optimum viewing angle and contrast
ratio.

15-4. Storage

1) The LCD shall be stored within the temperature and humidity limits specified.
Store in a dark area, and protect the LCD from direct sunlight or fluorescent light.
2) Always store the LCD so that it is free from external pressure onto it.

15-5. Usage

1) DO NOT store in a high humidity environment for extended periods. Polarizer degradation bubbles,
and/or peeling off of the polarizer may result.

2) The front polarizer is easily scratched or damaged. Prevent touching it with any hard material, and
from being pushed or rubbed.

3) The LCD screen may be cleaned by wiping the screen surface with a soft cloth or cotton pad using a
little Ethanol.

4) Water may cause damage or discoloration of the polarizer. Clean condensation or moisture from any
source immediately.

5) Always keep the LCD free from condensation during testing. Condensation may permanently spot
or stain the polarizer.

6) Do not pull the LED lead wires and do not bend the root of the wires. Housing should be designed
to protect LED lead wires from external stress.

7) Do not disassemble LCD module because it will result in damage.

8) This Kyocera LCD module has been specifically designed for use in general electronic devices, but
not for use in a special environment such as usage in an active gas. Hence, when the LCD is
supposed to be used in a special environment, evaluate the LCD thoroughly beforehand and do not
expose the LCD to chemicals such as an active gas.

9) Please do not use solid-base image pattern for long hours because a temporary afterimage may
appear. We recommend using screen saver etc. in cases where a solid-base image pattern must
be used.

10) Liquid crystal may leak when the module is broken. Be careful not to let the fluid go into your eyes
and mouth. In the case the fluid touches your body; rinse it off right away with water and soap.

0 KYOCER3
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16. Reliability test data
Test item Test condition Test time Judgement

. Display function : No defect
iﬁ};ste}?; Ee 60°C 240h Display quality : No defect
P Current consumption  : No defect
Low tem Display function : No defect
Htmos he%e -10°C 240h Display quality : No defect
P Current consumption  : No defect
High temp. Display function : No defect
humidity 40°C 90% RH 240h Display quality : No defect
atmosphere Current consumption : No defect
-10°C 0.5h Display function : No defect
Temp. cycle R.T. 0.5h 10cycles Display quality : No defect
60°C 0.5h Current consumption  : No defect
. Display function : No defect
I—ilgi;i;?f' 50°C 500h Display quality : No defect
P Current consumption  : No defect

* Each test item uses a test LCD only once. The tested LCD is not used in any other tests.

* The LCD is tested in circumstances in which there 1s no condensation.

* The reliability test is not an out-going inspection.

* The result of the reliability test is for your reference purpose only.

The reliability test is conducted only to examine the LCD's capability.
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TQ3C-8EAS0-E2DAR05-00 KGO030AALAA-G00 1

Visuals specification

1) Note

Item

Note

General

1.When defects specified in this Inspection Standards are

inspected, operating voltage (Vop) shall be set at the level

where optimized contrast is available. Display quality is
applied up to effective viewing area. (Bi-level INSPECTION)

2.This inspection standard about the image quality shall be

applied to any defect within the effective viewing area and

shall not be applicable to outside of the area.

3.Should any defects which are not specified in this standard

happen, additional standard shall be determined by mutual

agreement between customer and Kyocera.

4.Inspection conditions
Luminance
Inspection distance
Temperature
Direction

: 500 Lux minimum.

: 300 mm(from the sample)
1 2515°C

* right above

Definition of inspection
item

Pinhole, Bright spot
Black spot, Scratch
Foreign particle

- The color of a small area is
different from the remainder.
" The phenomenon does not

- change with voltage.

Contrast variation

' The color of a small area is

- different from the remainder.
" The phenomenon change with
- voltage.

Polarizer

(Scratch, Bubble, Dent)

Scratch, Bubble and Dent in the
- polarizer which can be observed
" in on / off state.
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2)Standard

Inspection item

Judgement standard

Pinhole, Bright spot,
Black spot, Foreign particle

T

b
d=(a+b)/2
Category Size(mm) Acceptable number
A d=0.2 Neglected
B 02 < d=0.3 5
C 0.3 < d=0.5 3
D 05 < d 0
Scratch, Foreign particle
A
/\/
Width (mm) Length (mm) Acceptable
number
A W =0.03 - Neglected
B L =20 Neglected
C | 0.03< W=0.10 | 2.0< L =4.0 3
D 4.0< L 0
E 0.10< W - According to
‘Circular’
Contrast variation S
- b
a
d=(a+b)/2
Category Size (mm) Acceptable number
A d=0.5 Neglected
B 05 < d=0.7 3
C 0.7 < d 0
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Inspection item

Judgement standard

Polarizer
(Scratch, Bubble, Dent)

(1) Scratch

W

N

Z.

Width (mm) Length (mm) | Acceptable No.
A W =0.1 Neglected
B L =5.0 Neglected
0.1< W =0.3
C 5.0< L 0
D 0.3< W 0
(2) Bubble (dent)
d=(a+b)/2

Category Size (mm) Acceptable number

A d=0.2 Neglected

B 02 < d=0.3 5

C 03 < d=05 3

D 0.5 < d 0
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