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Caution

1. This Kyocera LCD module has been specifically designed for use only
1n electronic devices 1n the areas of audio control, office automation,
industrial control, home appliances, etc. The modules should not be
used in applications where module failure could result in physical harm
or loss of life, and Kyocera expressly disclaims any and all liability
relating in any way to the use of the module in such applications.

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

3. 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 data sheet defines the specification for a (640XR G B X480 dot, SIN Transflective col or
dot matrix type Liquid Grystal Osplay with (FL backlight. FRoFB Gonpliancey

2. (onstruction and Qutline
(640XR GB) X480 dots, B type LD with (FL backlight.
Backlight system : Side-edge type (FL (1 tube).
Inverter : ption.
Reconmended Inverter : PHBLADS-K2 (HTAMH MO A ELECIRON (5)
or equival ent.

Pol ari zer : Qare treatnent.

Additional circuit : Bias voltage circuit, Randomzing circuit, DG DC converter

Backlight case
Driver I1C

Pol ari zer

d ass
(lor filter
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Additional circuit Liquid crystal

This drawng is showi ng conception only.



3. Mechani cal Specifications

I'TEM SPEA FI CAIT ON INT
Qutline di nensions 179.3 (W X 130.5 (H X 6 (D nm
Effective view ng area 147.9 (W x 111.4 (H nm
Dot nunber (A0XR GB (W X 480 (H Dot s
Dot size 0.056 (W X 0.208 (H nmm
Dot pitch 0.076 (W x 0.228 (H nm
Osplay color *1 Wite *2 —
Base col or *1 Black *2 -
Mss 170 g

*1 Tue to the characteristics of the LC naterial, the color vary wth environnental tenperature.
*2 Negative-type display

Osplay data "H :RGBIbts ON : Wite
Dsplay data "L' :R GB Iots (FF : Bl ack

4. Absol ute Mxi num Ratings

4-1. Electrical absolute naxi numratings

['TEM SYme(. MN MAX INT
Supply vol tage for 1ogic VD 0 6.0
Supply vol tage for LD driving VOONT 0 VD
Input Signal voltage *1 Vin 0 VID+O. 3 \Y

*1 Imput signal : (P, LOA) FRM OOSP, HO~HY, 1IO~1D7




4-2. Environnental absol ute naxi numratings

I'TEM SYMB(L. MN MAX INT
(perating tenperature *1 Top 0 50 °C
Storage tenperature *2 Tsro -20 60 °C
Qperating hunmdity *3 p 10 *4 R
Storage hundity *3 Hro 10 *4 9%RH
Vi bration — *5 *5 -
Shock — *6 *6 —

*1 LMs display quality shall not be guaranteed at the tenperature range of :
bel ow °C and upper 40°C.

*2 Tenp. =-20°0C < 48 h , Tenp = 60°C < 168 h
Store LD panel at nornal tenperature/hunidity. Keep it free fromvibration and shock.
L panel that is kept at 1owor high tenperature for a long tine can be defective due to
the other conditions, even if the tenperature satisfies standard.
(Please refer to 16. Precautions for use as detail).

*3 DNon- condensati on.

*4 Tenp. = 40°C, 8% RH Mx.
Tenp. > 40°C, Absolute Hmidity shall be less than 85%RHat 40°C.
*5
Frequency 10~55 He (Gonverted to
accel eration val ue :
Vibration width 0.15 nm (0.3~9 nis?
Interval 10-55-10 2 1 minute

2 hours in each direction X'Y/Z (6 hours as total)
EI Al ED 2531

*6 Acceleration: 490 nfs?
Pulse width : 11 ns
3 tines in each direction: =X +Y +7Z
EIAJ ED 2531




5. Hectrical (haracteristics

5 1. ID=3.3V

MD = +3.3V = 0.3V, Temp. = 0~50°C

['TEM SYMB(L AN TTAN MN TYP. MX INT
Suppl y vol tage for 1logic VID — 3.0 3.3 3.6 \Y%
LD driving voltage *1 0°C 0. 80 — — \Y

Vop = VANI

25 °C 1.35 1.95 2.55 Vv
50 °C — - 2.80 \Y%
Input vol tage Vin "H level 0. 8\VID — VID \Y%
"L' level 0 — 0.2VID \Y%

{ ock frequency fcp 4.03 4.32 10.0 M.
Frane frequency *2 forrm 70 75 80 H
Qurrent consunption 1D — 126 189 19730

for logic —
Power consunption Pdi sp — 416 624 nw

*1 Mxinumcontrast ratio is obtained by adjusting the 1(D supply voltage ( Vop = VUNI') for

driving LD

*2 1In consideration of display quality, it is recoomended that frane frequency is set in the
range of 70-80H:. Wen you have to use higher frane and clock frequencies, confirmthe LD s
perfornance and quality prior to finalizing the frequency values: Cenerally, as frane and
clock frequencies becone hi gher current consunption will get bigger and display quality will

be degraded.

*3 DOsplay high frequency pattern, ( see below).

MD = 3.3V, Vop = VAN,

Pattern:

1 2 3 4 5 6

 Iul |m] ] =] |m] (=] =) =] =] N
P OROROECOECOEOROROECOEON
CEOECDOEOROROECOECOECOECOEC
S ORORONCORCORCONCECOECECOE
 |u] |m| |m] |m] m] =] |u] (=] =] =
ao JROROROROROEDOEDOEOECE
o HONONORDOEONCONCOROEOED

(dot)

1920 (dot)

frem =75 H pr = 4. 32M¥. Tenp =25C




5-2. VID = 5.0V
MD = +5.0V = 5% Tenp. = 0~50°C

['TEM SYMB(L. NI TTAON MN TYP. MX INT
Suppl y vol tage for logic VID — 4.75 5.0 5.25 \Y%
LD driving voltage *1 0C 0. 80 — — \Y%

Vop=VOONI'
25 °C 1.35 1.95 2.55 Vv
50 °C - — 2.80 Vv
Input vol tage Vin "H level 0. 8D - VID \Y%
"L' level 0 — 0. 2VD \Y
{ ock frequency fcp 4.03 4,32 16.0 \Y 574
Frane frequency *2 f rru 70 75 80 H
Grrrent consunption 1D — 86 129 A
for logic *3
Povwer consunption Pdi sp — 430 645 nw

*1 Mxinumcontrast ratio is obtained by adjusting the LD supply voltage ( Vop = VANI') for
driving LD

*2 In consideration of display quality, it is reconmended that frane frequency is set in the
range of 70-80H.. Wen you have to use higher frane and clock frequencies, confirmthe 1(D s
perfornance and quality prior to finalizing the frequency values: (enerally, as frane and
clock frequencies becone hi gher, current consunption will get bigger and display quality
will be degraded.

*3 Dsplay high frequency pattern, ( see below).
MD =50V, Vop=VIN', fru =75 H, fcp =4.32ME , Tenp. = 25°C
Pattern:

1 2 3 4 5 6 1920 (dot)

'ECOECOECOECOECORCORCORCOECOED
| ml m] (m) =] Im] Iml (=] (m] (=]
CEONCOEOROROECOECOROERCOEC
S ORORONCORCORCONCECOECECOE
cEORORCOECEOECOCOECECED]
a7 DNURORORONEUROECEOEDNE
o HONONORDOEONCONCOROEOED

(dot)



6. (ptical (haracteristics

6-1. Reflective node
Masuring Spot = ¢ 6mm , Tenp. = 25°C

I'TEM SYMB(LL AN TTON MN TYP. MX INT
Rise Tr 0=¢=0 — 200 300 ns
Response T ne
Down Td 0=¢=0 — 150 250 ns
Gontrast ratio R 0=¢p=0 4.5 9.0 - —
Ref1 ect ance Jo) — 5.0 10.0 — %

ptinumcontrast is obtained by adjusting the LD driving vol tage(Vop) while at the view ng
angle of 6 =¢ =0 .

6-2, Transnissi ve node
Masuring Spot = ¢bmm , Tenp. = 25°C

['TEM SYMBAL AN TTAN MN TYP. MX INT
Rise Tr 0=¢p=0 — 200 300 ns
Response tine
Down Td 0=¢p= — 150 250 ns
Vi ewing angl e range Upper — 40 - deg.
0
Lower — 30 —
R=2
Left — 50 — deg.
(0
Ri ght — 50 —
Gontrast ratio R 0=¢p=0r 12.5 25.0 — —
Bri ght ness L [1=5. OnA 15.0 30.0 — cd/m
Ghronaticity Red X 0. 36 0.41 0. 46
coordi nat es 0=¢p=0r
y 0.23 0.28 0.33
Green X 0.23 0.28 0.33
0=¢p=
y 0.31 0.36 0.41
Blue X 0.15 0.20 0.25
0=¢p=0
y 0.16 0.21 0.26
Wite X 0.24 0.29 0.34
0=¢p=0
y 0.25 0.30 0.35

ptinumcontrast is obtained by adjusting the LD driving vol tage(Vop) while at the view ng
angle of 6 =¢ =0 .



6-3. Definition of Vop

CR max

VCONT (v)

6-4. Definition of response tine

AARA
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6-5. Definition of viewing angle
¢ =0 0=0

+Y \%ei; +Y

+X

+X

(

-Y

6 direction )

-Y

( ¢ direction)



6-6. Masurenent nethod of reflectance

Orection of detection 1ight

+Y

Direction of incident 1ight

6-7. Definition of Contrast (Reflective Mde)

Reflection Brightness at all pixels "Wite"

(R(Contrast) =
Reflection Brightness at all pixels "B ack"

6-8. Definition of Contrast (Transmissive Mde)

Brightness at all pixels "Wiite"

(R(Contrast) =
Brightness at all pixels "Bl ack"

6-9. Definition of Reflectance:
Masured Reflection Brightness

o (Refl ectance) = X 100(%
Reflection Brightness against Standard Wi te Board

6- 10. Masuring points

160% 3 320x 3 480 3 (dot)
1 s 4!
120 ;
: 3 :
240 i O i
2! 5 5
360 ;

1) Rating is defined as the average brightness inside the viewng area.
2) 30 mnutes after (FL is turned on. (Anbient Tenp. = 25°C)
3) The inverter should neet the eccentric conditions;
-Sine, symmetric waveformw thout spike in positive and negative.
4) Masuring Inverter : PHBLAD8 K2(HTAMH MO A ELECIRON (S)

- 8-



7. Arcuit Block Oagram
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7-1. Power supply

+0. 8V~2. 8V

Vop

43.3V
o ]

+5. OV

KHSO072VGI1A

V5SS

10 -




8. Interface signals

8 1. LAD
PIN No. SYMB(L ESRIPTT (N [EVEL

1 1Dt Osplay data (Lover col umm) HO©N, (TP
2 VSS an —

3 LIb Osplay data (Lower col unm) HON, (TP
4 FRM Synchronous signal for driving scanning line H

5 1% Osplay data (Lover col umm) HON, TP
6 LOAD Data signal latch cl ock H— L

7 LD7 Osplay data (Lower col unm) HO, LR
8 VSS aD —

9 VSS an —

10 @ hata signal shift clock H—> L
11 LD Osplay data (Lower col unm) HO©, (P
12 VOONI LD adj ust vol tage —

13 LDI Osplay data (Lower col unm) HO©, (P
14 VD Pover supply for 1ogic —

15 \SS a\D —

16 VD Pover supply for 1ogic —

17 1> Osplay data (Lower col unm) HON, TR
18 O SP Osplay control signal HON, LB
19 18 Osplay data (Lover col umm) HO©N, (TP
20 NC No connect —
21 \SS QD —
22 H3B O splay data (Upper col umm) HON, TP
23 D Osplay data (Upper col umm) HON, TP
24 502 Osplay data (Upper col unm) HON, &R
25 Hb O splay data (Upper col unm) HON, &R
26 HL Dsplay data (Upper col unm) HON, LD
27 VSS aD —
28 HYO O splay data (Upper col unm) HO©, (P
29 HX» O splay data (Upper col unm) HO©, (TP
30 \SS QD —
31 7 Osplay data (Upper col umm) HON, TP
L(D side connect or : DF9B-31P- 1V 32) (HRGSE)

Recommended nat chi ng connector : DF9B- 31S-1M(32) (HRX®E)

8 2. (FL
PIN No. SYMB(L DESCRIPTT ON

1 HOr Inverter output high voltage side

2 NC —

3 ab Inverter output low voltage side

L(D side connect or : BHR-03V5-1 (JST)

Recommended nat chi ng connector : SM2-(8.0) B BHS-1 (JST)

: SM2- (8.0)B-Brb- 1-TB(LF) (SN (JST) * (RolB)

11 -




9. Interface Timng Chart

LD [ ] [ ]
@ [ ] LT L] L[] L
o7 (@R B X @)@
s GO X Xags) (@
5 (99— G X X0y
b (@)X X @
B (39— @ XX XE0)—@
e (0 X G X W02
B (@)X B X @0y
m ~E0)—t—CT XX XB0){—@
o | (P X (640XxRGB / 8 pulses —
.
LOD [ I S R Y [ S O I
x 1 X2 X 240 x1
T GO —
e )OI D
[

| L

* 'The cycle of load signal should be stable and continuously applied without interruption.
* 'The above-nentioned tining chart shows a reference to set up a LD nodul e, not an el ectri cal
rating.

12 -



10, Data and Screen

T T O

> >

X240
X241

1P AREA
Y1 Y2 Y3 Y640
Hy |H»% | Hb HB [H2 |l |HD |H¥ Hl
Rl d Bl @ B2 R3 & B3 ®40
LD/ | LD6 | LIb I3 |Lx |ID |LDO |LD7 LD1
Rl a Bl @ B2 R3 & B3 ®40

13 -




I1. Input Timing (haracteristics

trcP tf P
tWILH tWILL tAL

tI5 tDH

_ X a8 X
i/i

last 1st 22 Ist
tdL tILC

tWPH

tLAL |

t WPL

tr tf

14 -



11-1. Switching characteristics

(MDD = 3.3V

Input Characteristics

; MD=+43.3V = 0.3V, Tenp. = 0~50 °C

I'TEM SYMB(L. MN MAX INT
@ Grcle *1,*2 tAL 100 - ns
P "H Pulse Wdth *2 tWILH 40 - ns
P "L' Pulse Wdth *2 tWILL 40 - ns
(P Rise p Tine *2 trP — 30 ns
(P Fall Down Tine *2 tf P — 30 ns
[ata Set (p Tine tIB 30 — ns
[ata bld Tine tDH 20 - ns
LOD"H Pulse Wdth t WPH 100 - ns
LOD "L" Puse Wdth t WPL 4900 - ns
LA Gycle *3 tLAd. 5000 — ns
@P—->1AD el ay Tine td. 0 - ns
LD~ Delay Tine *4 tLC 200- t WPH — ns
Input Signal Rise (p Tine tr — 30 ns
Input Signal Fall Down Tine tf — 30 ns
FRMIata Set (p Tine tFS 100 — ns
FRMIuata bl d Tine tFH 30 - ns

*1 (@ QGcle is adjust so that FRMsignal is 75H.

*2 The formul a of condition

D trP +tfP = tAL - (tWLH + tWI1I)
@ tr@, tfP = 30 ns

Please use on condition that (), 2 are filled.

*3 LAAD Grcle is const.

4tIC= 0

15 -




11-2. Switching characteristics

(VD = 5.0V

Input Characteristics ;

MD = +5.0V = 5%

Tenp. = 0~50 °C

I'TEM SYMB(L. MN MAX INT
@ Grcle *1,*2 tAL 62 - ns
P "H Pulse Wdth *2 tWILH 25 - ns
@ "L" Pulse Wdth *2 tWIL 25 — ns
(P Rise p Tine *2 trP — 30 ns
(P Fall Down Tine *2 tf P — 30 ns
[ata Set (p Tine tIB 25 — ns
[ata bld Tine tDH 20 - ns
LOD"H Pulse Wdth t WPH 50 - ns
LOD "L" Puse Wdth t WPL 370 - ns
LOD Gyl e *3 tLCL 420 - ns
@P—->1AD el ay Tine td. 0 - ns
LD~ Delay Tine *4 tLC 200- t WPH — ns
Input Signal Rise (p Tine tr — 30 ns
Input Signal Fall Down Tine tf — 30 ns
FRMIata Set (p Tine tFS 100 — ns
FRMIuata bl d Tine tFH 30 - ns

*1 (@ QGcle is adjust so that FRMsignal is 75H.

*2 The formul a of condition

D trP +tfP = tAL - (tWLH + tWI1I)
@ tr@, tfP = 30 ns

Please use on condition that (), 2 are filled.

*3 LAAD Grcle is const.

4tIC= 0

16 -




1 2. Supply Vol tage Sequence Condition

Awvays follow the power supply N/ (FF sequence as specified bel ow

Uhl ess you follow the power supply AN/ (FF sequences, driving circuit in the I(D nay
irreparably break and / or DC vol tage nay be supplied to the LA DC vol tage induces
irreversible el ectrochenical reactions on the screen and reduce (D life.

VD
0Os MN 0Os MN
Input Si gnal
0Os MN *1 0Os MN
O SpP

*1 DONJI re-start driving the LAD within 500ns after once turning off DISP signal.

* Input signal : (P, LOA} FRM VONI, HO~HY, 1DO~1Dr

The above sequence shoul d be designed as to keep each nornal figure on condition that
liquid crystal nodule is loaded on your system

* (bntrol the supply vol tage sequence not to float all signal line when the L(D panel is

dri ving.



13. Backlight (haracteristics

(FL ratings
Tenp. = 25°C
I'TEM SYMB(L. MN TYP. MX NOIE
Starting discharge Voltage* — - 935 Vrns. 0°C
1 VS - — 650 Vrns. 25 °C
D scharging tube current *2,*3 IL 2. Onfrns. 5. Onfrns. 6. Onfrns. —
D scharging tube vol tage VL — 385Wrns. — —
(perating life *4 T 25, 000h 40, 000h — —
[1-5.0 mrns.
(perating frequency F 20 kHe — 100 kHe —

*1 The Non-1oad output voltage (VS) of the inverter should be designed to have sone nargin,

because VS nay increase due to the leak current which nay be caused by wiring of (FL cables.
(Reference value : (1,216 Vins MN)

*2 W recomnmend that you shoul d set the discharging tube current at lower than typical value so
as to prevent the heat accumul ation of (FL tube fromdeteriorating a perfornance of the LA

*3 Ib not apply nore than 6. 0nfA di scharging tube current.
Because (FL naybe broken due to over current.

*4 Wen the illuninance or quantity of light has decreased to 50% of the initial value,

average life tine of (FL will be decreased when (D is operating at 1ower and hi gher

tenperature.

18 -



14, Lot Nimber Identification
The 1ot nunber shall be indicated on the back of the backlight case of each L

KHS072VGIAB—GO0O O 0o-o o

| —m
MNIH

YEAR
YEAR 2006 2007 2008 2009 2010 2011
aIE 6 7 8 9 0 1
MNIH JAN FEB. MR APR MY JIN
IxE 1 2 3 4 5 6
MNIH JUL AlG SEP. OCT. NOV. [EC
0IE 7 8 9 X Y Z

15. Wirranty

15- 1. Incomng inspection

Please inspect the D wthin one nonth after your receipt.

15-2. Production Vérranty

Kyocera warrants its L% for a period of 12 nonths after receipt by the purchaser,
and wthin the limts specified. Kyocera shall, by nutual agreenent, replace or rework
defective LAX» that are shown to be Kyocera's responsibility.



16, Precautions for use

16-1. Installation of the LD

1. Please ground either of the nounting (screw holes located at each corner of an L(D nodul e,

in order to stabilize brightness and display quality.

Atransparent protection plate shall be added to protect the LD and its pol ari zers.

The LD shall be installed so that there is no pressure on the LSI chips.

The LD shall be installed flat, without twisting or bendi ng.

The display w ndow size should be the sane as the effective view ng area.

In case you use outside frane of effective viewng area as outward appearance of your

product, unevenness of its outward appearance is out of guarant ee.

b not pull the (FL lead wires and do not bend the root of the wires. Fousing should be

designed to protect (FL lead wires fromexternal stress.

8. Wien you attach or detach a connector, do not nake any stress such as a warp and a twst
to the LD Extrenely strong stress nay deteriorate a display quality like the L(D crack
or line nmssing etc.

9. This Kyocera LD nodul e has been specifically designed for use in general electronic
devices, but not for use in a special environnent such as usage in an active gas.

Fence, when the LD is supposed to be used in a special enviromnent, evaluate the LD
thoroughl y beforehand and do not expose the LD to chemcals such as an active gas.

Sk wiv

~

16-2. Static Hectricity

1. Since QW I G are nounted directly onto the (D glass, protection from
static electricity is required. (peration shoul d wear ground straps.

16-3. L (peration

1. The LD shall be operated within the limts specified. (peration at values outside of
these linmts nay shorten life, and/or harmdisplay inages.

2. Adjust "LAD driving vol tage" to obtain optimumviewing angle and contrast.

3. (peration of the LD at tenperature belowthe limt specified nay cause inage degradation
and/or bubbles. It nay also change the characteristics of the liquid crystal.
Thi s phenonenon nay not recover. The (D shall be operated within the tenperature limts
speci fi ed.

16-4. Storage

1. The LAD shall be stored within the tenperature and hunidity linits specified.
Store in a dark area, and protected the LCD fromdirect sunlight or fluorescent 1ight.
2. Aways store the LD so that it is free fromexternal pressure onto it.

16-5. Screen Surface

1. DONJI store in a high hunidity environnent for extended periods. Inage degradation,
bubbl es, and/or peeling off of polarizer nay result.

2. The front polarizer is easily scratched or danaged. Prevent touching it with
any hard naterial, and frombeing pushed or rubbed.

3. The LD screen nay be cleaned with a soft cloth or cotton pad. Mthanol, or
Isopropyl A cohol nay be used, but insure that all solvent residue is renoved.

4. Wter nay cause danage or discoloration of the polarizer. (ean any condensation or
noi sture fromany source inmedi ately.

5. Alvays keep the LD free fromcondensation during testing.
(bndensation nay pernanently spot or stain the polarizers.




17, Reliability Data / Environnental Test

TEST TEST TEST RESULT
['TEM AN TN TIME

H gh Tenp. 70°0C 240 h Osplay Quality : No defect

A nosphere O splay Function : N defect
Grrent Consunption : No defect
Low Tenp. Bubbl e : None
Solid Grystallization of

Low Tenp. -20°C 240 h Liquid Gystal : None

At nosphere Dsplay Quality : No defect
DO splay Function : N defect
Grrent Consunption : No defect
Osplay Quality : No defect

H gh Tenp. 40°C 240 h D spl ay Function : No defect

Hmidity 90%RH Peel - of f of (rganic

At nosphere Sealing : None
Gurrent Consunption : No defect
Osplay Quality : No defect

Tenp. Gycle -20C 0.5 h 10 cycles DO splay Function : b defect

RT. 0.5h Peel - of f of Grganic
70C 0.5 h Sealing : None

Bubbl e on Cell : None

H gh Tenp. 50°C 500 h Dsplay Quality : N defect

(peration Vop Gurrent Consunption : No defect

Each test itemuses a test LD only once. The tested D is not used in any other tests.
The M is tested in circungtances in which there is no condensation.

The tested LAD is inspected after 24 hours of storage at roomtenperature and roomhunidity
after each test is finished.

The reliability test is not an out-going inspection.

The result of the reliability test are for your reference purpose only.
The reliability test is conducted only to examine the (D s capability.
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lisuals specification

1)Note

ITtem 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 500 Lux minimum .
Inspection distance : 300 mm (from the sample)
Temperature 125 £ 5 C

Direction : right above

The color of a small area is
different from the remainder.

Definition of Inspection | Pinhole, Bright spot
item Black spot, Scratch
Foreign particle The phenomenon does not change

with voltage.

Contrast variation The color of a small area is
different from the remainder.
The phenomenon changes with

voltage.

Scratch, Bubble and Dent in the
polarizer which can be observed
in on / off state.

Polarizer ( Scratch,
Bubble, Dent )




2)Standard

Inspection item

Judgement standard

Pinhole, Bright spot
Black spot,
Foreign particle

a
| d=(Ca+b) /2
Category Size (mm) Acceptable number
A d = 0.2 neglected
B 0.2 < d = 0.3 5
C 0.3 < d = 0.5 3
D 0.5 < d 0
Scratch, Foreign particle
W
Width (mm) Length (mm) Acceptable No.
A W = 0.03 — neglected
B L = 2.0 neglected
C 0.03< W =£0.1 2. < L = 4.0 3
D 4. < L 0
E 0.1 < W — According to
> Circular ’
Contrast variation
e
d=(Ca+b) /2
Category Size (mm) Acceptable number
A d = 0.5 neglected
B 0.5 < d = 0.7 3
C 0.7 < d 0




Inspection item

Judgement standard

Polarizer ( Scratch,
Bubble, Dent )

(1) Scratch W
L
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 )

a
d=(Ca+b) /2
Category Size (mm) Acceptable number
A d = 0.2 neglected
B 0.2 < d = 0.3 5
C 0.3 < d = 0.5 3
D 0.5 < d 0




