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1.1.1.1. MechanicalMechanicalMechanicalMechanical SpecificationSpecificationSpecificationSpecification

2.2.2.2. MechanicalMechanicalMechanicalMechanical DiagramDiagramDiagramDiagram

3.3.3.3. InterfaceInterfaceInterfaceInterface PinPinPinPin ConnectionsConnectionsConnectionsConnections 4.4.4.4. BlackBlackBlackBlack AndAndAndAnd PowerPowerPowerPower SupplySupplySupplySupply DiagramDiagramDiagramDiagram
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ITEMITEMITEMITEM STANDARDSTANDARDSTANDARDSTANDARD VALUEVALUEVALUEVALUE UNITUNITUNITUNIT
DOTDOTDOTDOT MATRIXMATRIXMATRIXMATRIX FORMATFORMATFORMATFORMAT 192 X 64 DOTS --
MODULEMODULEMODULEMODULE DIMENSIONDIMENSIONDIMENSIONDIMENSION 140.0 (W) X 53.0 (H) X12.5 (T) mm

VIEWINGVIEWINGVIEWINGVIEWING DISPLAYDISPLAYDISPLAYDISPLAY AREAAREAAREAAREA 104.0 (W) X 39.0 (H) mm
ACTIVEACTIVEACTIVEACTIVE DISPLAYDISPLAYDISPLAYDISPLAY AREAAREAAREAAREA 95.95 (W) X 31.95 (H) mm

DOTDOTDOTDOT SIZESIZESIZESIZE 0.45 (W) X 0.45 (H) mm
DOTDOTDOTDOT PITCHPITCHPITCHPITCH 0.5 (W) X 0.5 (H) mm

APPROX.APPROX.APPROX.APPROX. WEIGHTWEIGHTWEIGHTWEIGHT — g
LCDLCDLCDLCD TYPETYPETYPETYPE STN , BULER, 1/64 DUTY , 1/9 BIAS , 6 O‘clock

BACKLIGHTBACKLIGHTBACKLIGHTBACKLIGHT TYPETYPETYPETYPE LED USE INVERTER
BACKLIGHTBACKLIGHTBACKLIGHTBACKLIGHT INPUTINPUTINPUTINPUT DC +3.30 V V 120 mA Hz

BACKLIGHTBACKLIGHTBACKLIGHTBACKLIGHT Half-LiftHalf-LiftHalf-LiftHalf-Lift TIMETIMETIMETIME 50,000 HR.

NONONONO SYMBOLSYMBOLSYMBOLSYMBOL LEVELLEVELLEVELLEVEL FUNCTIONFUNCTIONFUNCTIONFUNCTION
1 VSS -- GND ( 0V)
2 VCC -- DC +3.30 V
3 VO -- Contrast Adjust
4 VEE DC -10V Negative voltage output
5 RS H/L Data / Instruction code
6 R/W H/L Read / Write
7 E H,H→L Enable signal
8 DB0 H/L Data Bit 0
9 DB1 H/L Data Bit 1
10 DB2 H/L Data Bit 2
11 DB3 H/L Data Bit 3
12 DB4 H/L Data Bit 4
13 DB5 H/L Data Bit 5
14 DB6 H/L Data Bit 6
15 DB7 H/L Data Bit 7
16 /CS1 L Chip 1 enable signal
17 /CS2 L Chip 2 enable signal
18 /CS3 L Chip 3 enable signal
19 /RST L Reset signal
20 LED(+) +3.30 V LED backlight +
21 LED( -) 0V LED backlight -

  DC TO DC
CONVERTER

JA



5.5.5.5. ElectricalElectricalElectricalElectrical AbsoluteAbsoluteAbsoluteAbsolute MaximumMaximumMaximumMaximumRatingsRatingsRatingsRatings

6.6.6.6. EnvironmentalEnvironmentalEnvironmentalEnvironmental absoluteabsoluteabsoluteabsolute maximummaximummaximummaximum ratingsratingsratingsratings

Remarks:Remarks:Remarks:Remarks:
NOTENOTENOTENOTE (1)(1)(1)(1) :::: TaTaTaTa atatatat 60606060 °°°°CCCC :::: 50505050 HRHRHRHRMax.Max.Max.Max.
NOTENOTENOTENOTE (2)(2)(2)(2) :::: TaTaTaTa <<<< 40404040 °°°°CCCC :::: 95%95%95%95% RHRHRHRHMax.Max.Max.Max.

TaTaTaTa >>>> 40404040 °°°°CCCC :::: AbsoluteAbsoluteAbsoluteAbsolute humidityhumidityhumidityhumidity mustmustmustmust bebebebe lowerlowerlowerlower thanthanthanthan thethethethe humidityhumidityhumidityhumidity ofofofof 95%95%95%95% atatatat 40404040 °°°°C.C.C.C.

7.7.7.7. ElectricalElectricalElectricalElectrical CharacteristicsCharacteristicsCharacteristicsCharacteristics

NOTENOTENOTENOTE (1)(1)(1)(1) :::: CS1,CS2,R/W,D/I,DB0~7,E,CS1,CS2,R/W,D/I,DB0~7,E,CS1,CS2,R/W,D/I,DB0~7,E,CS1,CS2,R/W,D/I,DB0~7,E, andandandandRST.RST.RST.RST.

8.8.8.8. Electro-OpticalElectro-OpticalElectro-OpticalElectro-Optical CharacteristicsCharacteristicsCharacteristicsCharacteristics

9.9.9.9. TimingTimingTimingTiming ControlControlControlControl
Write Operation (((( NOTE 1 ) Read Operation ( NOTE 2 )
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ITEMITEMITEMITEM SYMBOLSYMBOLSYMBOLSYMBOL MIN.MIN.MIN.MIN. TYPETYPETYPETYPE MAX.MAX.MAX.MAX. UNITUNITUNITUNIT
SUPPLYSUPPLYSUPPLYSUPPLY VOLTAGEVOLTAGEVOLTAGEVOLTAGE FORFORFORFOR LOGICLOGICLOGICLOGIC VDD-VSS -- 3.30 5.50 V
SUPPLYSUPPLYSUPPLYSUPPLY VOLTAGEVOLTAGEVOLTAGEVOLTAGE FORFORFORFOR LCDLCDLCDLCD VDD-VEE -- -- 9.90 V

INPUTINPUTINPUTINPUT VOLAGEVOLAGEVOLAGEVOLAGE VI VSS -- VDD V

ITEMITEMITEMITEM OPERATINGOPERATINGOPERATINGOPERATING STORAGESTORAGESTORAGESTORAGE REMARKSREMARKSREMARKSREMARKS
MIN. MAX. MIN. MAX. --

AmbientAmbientAmbientAmbient TemperatureTemperatureTemperatureTemperature -20 °C 70 °C -30 °C 80 °C NOTE 1
HumidityHumidityHumidityHumidity NOTE 1 NOTE 2 Without Condensation
VibrationVibrationVibrationVibration -- 4.9m/s2 -- 19.6m/s 2 XYZ Directions
ShockShockShockShock -- 29.4m/s 2 -- 490.0m/s2 XYZ Directions

ITEMITEMITEMITEM SYNSYNSYNSYN CONDITIONCONDITIONCONDITIONCONDITION MIN.MIN.MIN.MIN. TYPETYPETYPETYPE MAX.MAX.MAX.MAX. UNITUNITUNITUNIT
SUPPLYSUPPLYSUPPLYSUPPLY VOLTAGEVOLTAGEVOLTAGEVOLTAGE FORFORFORFOR LOGICLOGICLOGICLOGIC VDD-VSS -- 2.7 3.3 5.5 V
SUPPLYSUPPLYSUPPLYSUPPLY VOLTAGEVOLTAGEVOLTAGEVOLTAGE FORFORFORFOR LCDLCDLCDLCD VDD-VEE Ta= 25℃ 3.3 -- 9.90 V

INPUTINPUTINPUTINPUT HIGHHIGHHIGHHIGH VOLTAGEVOLTAGEVOLTAGEVOLTAGE VIH NOTE 1 0.7VDD -- VDD V
INPUTINPUTINPUTINPUT LOWLOWLOWLOW VOLTAGEVOLTAGEVOLTAGEVOLTAGE VIL NOTE 1 0 -- 0.3VDD V

SUPPLYSUPPLYSUPPLYSUPPLY CURRENTCURRENTCURRENTCURRENT (LOGIC)(LOGIC)(LOGIC)(LOGIC) IDD VDD=+3.30V,VEE=-6.6V -- -- 4.0 mA
SUPPLYSUPPLYSUPPLYSUPPLY CURRENTCURRENTCURRENTCURRENT (LCD)(LCD)(LCD)(LCD) ILCD VDD=+3.30V,VEE=-6.6V -- -- 3.0 mA

ITEMITEMITEMITEM SYMSYMSYMSYM TEMPTEMPTEMPTEMP ((((°°°°C)C)C)C) MIN.MIN.MIN.MIN. TYPETYPETYPETYPE MAX.MAX.MAX.MAX. UNITUNITUNITUNIT

RESPONSERESPONSERESPONSERESPONSE TIMETIMETIMETIME

tr 0 -- 2450 -- ms
tr 25 -- 384 -- ms
tf 0 -- 2088 -- ms
tf 25 -- 98 -- ms

FRAMEFRAMEFRAMEFRAME FREQUENCYFREQUENCYFREQUENCYFREQUENCY fF -- -- -- -- Hz

OPERATINGOPERATINGOPERATINGOPERATING VOLTAGEVOLTAGEVOLTAGEVOLTAGE Vop

0 12.3 13.0 13.7 V
25 11.0 11.7 12.4 V
50 10.2 10.9 11.6 V

VIEWINGVIEWINGVIEWINGVIEWING ANGLEANGLEANGLEANGLE F-BF-BF-BF-B Ai -- 55 -- -- deg
R-LR-LR-LR-L Qi -- 60 -- -- deg

CONTRASTCONTRASTCONTRASTCONTRAST RATIORATIORATIORATIO K 25 -- 22.8 -- --



10.10.10.10. InstructionInstructionInstructionInstruction SetSetSetSet

11.11.11.11. DescriptionDescriptionDescriptionDescription OfOfOfOf InstructionsInstructionsInstructionsInstructions

(1) Display ON/OFF

TheTheTheThe displaydisplaydisplaydisplay datadatadatadata appearsappearsappearsappears whenwhenwhenwhen DDDD isisisis 1111 andandandand disappersdisappersdisappersdisappers whenwhenwhenwhen DDDD isisisis 0.0.0.0. ThoughThoughThoughThough thethethethe datadatadatadata isisisis notnotnotnot onononon thethethethe screenscreenscreenscreen
widthwidthwidthwidth D=0,D=0,D=0,D=0, itititit remainsremainsremainsremains inininin thethethethe displaydisplaydisplaydisplay datadatadatadata RAM.RAM.RAM.RAM. Therefore,Therefore,Therefore,Therefore, youyouyouyou cancancancan makemakemakemake itititit appearappearappearappear bybybyby changingchangingchangingchanging D=0D=0D=0D=0 orororor D=1.D=1.D=1.D=1.

(2)(2)(2)(2) DisplayDisplayDisplayDisplay startstartstartstart linelinelineline

ZZZZ addressaddressaddressaddress AAAAAAAAAAAAAAAAAAAAAAAA (binary)(binary)(binary)(binary) ofofofof thethethethe displaydisplaydisplaydisplay datadatadatadata RAMRAMRAMRAM isisisis setsetsetset atatatat thethethethe displaydisplaydisplaydisplay startstartstartstart linelinelineline registerregisterregisterregister andandandand displayeddisplayeddisplayeddisplayed atatatat thethethethe
toptoptoptop ofofofof thethethethe screen.screen.screen.screen.

(3)(3)(3)(3) SetSetSetSet pagepagepagepage (X(X(X(X address)address)address)address)

XXXX addressaddressaddressaddress AAAAAAAAAAAA (binary)(binary)(binary)(binary) ofofofof thethethethe displaydisplaydisplaydisplay datadatadatadata RAMRAMRAMRAM isisisis setsetsetset atatatat thethethethe XXXX addressaddressaddressaddress register.register.register.register. AfterAfterAfterAfter that,that,that,that, writingwritingwritingwriting orororor
fromfromfromfrom MPUMPUMPUMPU isisisis executedexecutedexecutedexecuted inininin thisthisthisthis specifiedspecifiedspecifiedspecified pagepagepagepage untiluntiluntiluntil thethethethe nextnextnextnext pagepagepagepage isisisis set.set.set.set.

(4)(4)(4)(4) SetSetSetSet YYYY addressaddressaddressaddress

YYYY addressaddressaddressaddress AAAAAAAAAAAAAAAAAAAAAAAA (binary)(binary)(binary)(binary) ofofofof thethethethe displaydisplaydisplaydisplay RAMRAMRAMRAM isisisis setsetsetset atatatat thethethethe YYYY addressaddressaddressaddress countercountercountercounter isisisis increaseincreaseincreaseincrease bybybyby everyeveryeveryevery timetimetimetime datadatadatadata isisisis
writtenwrittenwrittenwritten orororor readreadreadread totototo orororor fromfromfromfrom MPU.MPU.MPU.MPU.

-4--4--4--4-

EEEE cyclecyclecyclecycle tcyc 1000 -- ns
EEEE highhighhighhigh levellevellevellevel widthwidthwidthwidth twhE 450 -- ns
EEEE lowlowlowlow levellevellevellevel widthwidthwidthwidth twlE 450 -- ns

EEEE riseriseriserise timetimetimetime tr -- 25 ns
EEEE fallfallfallfall timetimetimetime tf -- 25 ns

AddressAddressAddressAddress set-upset-upset-upset-up timetimetimetime tas 140 -- ns
AddressAddressAddressAddress holdholdholdhold timetimetimetime tah 10 -- ns
DataDataDataData set-upset-upset-upset-up timetimetimetime tdsw 200 -- ns
DataDataDataData delaydelaydelaydelay timetimetimetime tddr -- 320 ns

DataDataDataData holdholdholdhold timetimetimetime (write)(write)(write)(write) tdhw 10 -- ns
DataDataDataData holdholdholdhold timetimetimetime (read)(read)(read)(read) tdhr 20 -- ns

FUNCTIONFUNCTIONFUNCTIONFUNCTION R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0 FUNCTIONFUNCTIONFUNCTIONFUNCTION
1.1.1.1. DisplayDisplayDisplayDisplay
ON/OFFON/OFFON/OFFON/OFF

0 0 0 0 1 1 1 1 1 1/0 Controls the ON/OFF of the display. RAM data
internal status are not affected. 1:ON, 0:OFF.

2.2.2.2. DisplayDisplayDisplayDisplay
startstartstartstart linelinelineline

0 0 1 1 display start line ( 0~63 ) Indicates the display data RAM displayed at the
top of the screen.

3.3.3.3. SetSetSetSet pagepagepagepage
(((( XXXX address)address)address)address)

0 0 1 0 1 1 1 page ( 0~7 ) Sets the page (X address) of RAM at the page (X
address) register.

4.4.4.4. SetSetSetSet addressaddressaddressaddress 0 0 0 1 Y address ( 0~63 ) Sets theY address at the Y address counter.
5.5.5.5. StatusStatusStatusStatus ReadReadReadRead 1 0 B

U
S
Y

0 ON/
OFF

R
E
S
E
T

0 0 0 0 Reads the status.
RESET 1:Reset, 0:normal.
ON/OFF 1: Display OFF, 0: Display ON.
BUSY 1: In operation.

0: Ready
6.6.6.6.WriteWriteWriteWrite

DisplayDisplayDisplayDisplay DataDataDataData
0 1 Write Data Writes data (DB0~7) into display data RAM.

After writing instruction, Y address is increased
by 1 automatically.

7.7.7.7. ReadReadReadRead
DisplayDisplayDisplayDisplay DataDataDataData

1 1 Read Data Reads data (DB0~7) from display data RAM to
the data bus.

R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 0000 0000 0000 1111 1111 1111 1111 1111 DDDD

R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 0000 1111 1111 AAAA AAAA AAAA AAAA AAAA AAAA

R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 0000 1111 0000 1111 1111 1111 AAAA AAAA AAAA

R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 0000 0000 1111 AAAA AAAA AAAA AAAA AAAA AAAA

ItemItemItemItem SymbolSymbolSymbolSymbol LimitLimitLimitLimit (Min.)(Min.)(Min.)(Min.) LimitLimitLimitLimit (Max.)(Max.)(Max.)(Max.) UnitUnitUnitUnit



AddressAddressAddressAddress ConfigurationConfigurationConfigurationConfiguration ofofofof DisplayDisplayDisplayDisplay RAMRAMRAMRAM

(5)(5)(5)(5) StatusStatusStatusStatus ReadReadReadRead

BUSYBUSYBUSYBUSY :::: WhenWhenWhenWhen BUSYBUSYBUSYBUSY isisisis 1,1,1,1, TheTheTheThe LSILSILSILSI isisisis inininin internalinternalinternalinternal operation.operation.operation.operation. NoNoNoNo instructionsinstructionsinstructionsinstructions areareareare acceptedacceptedacceptedaccepted whilewhilewhilewhile BUSYBUSYBUSYBUSY isisisis
1,1,1,1, sosososo youyouyouyou shouldshouldshouldshould makemakemakemake suresuresuresure thatthatthatthat BUSYBUSYBUSYBUSY isisisis 0000 beforebeforebeforebefore writingwritingwritingwriting thethethethe nextnextnextnext instruction.instruction.instruction.instruction.

ON/OFF:ON/OFF:ON/OFF:ON/OFF: ThisThisThisThis bitbi tbi tbi t showshowshowshow thethethethe liquidliquidliquidliquid crystalcrystalcrystalcrystal conditionsconditionsconditionsconditions ONONONON conditionconditionconditioncondition orororor OFFOFFOFFOFF condition.condition.condition.condition.
WhenWhenWhenWhen ON/OFFON/OFFON/OFFON/OFF isisisis 1,1,1,1, thethethethe displaydisplaydisplaydisplay isisisis onononon OFFOFFOFFOFF condition.condition.condition.condition.
WhenWhenWhenWhen ON/OFFON/OFFON/OFFON/OFF isisisis 0,0,0,0, thethethethe displaydisplaydisplaydisplay onononon ONONONON condition.condition.condition.condition.

RESET:RESET:RESET:RESET: RESET=1RESET=1RESET=1RESET=1 showsshowsshowsshows thatthatthatthat thethethethe systemsystemsystemsystem isisisis beingbeingbeingbeing initialized.initialized.initialized.initialized. InInInIn thisthisthisthis condition,condition,condition,condition, anyanyanyany instructionsinstructionsinstructionsinstructions exceptexceptexceptexcept
StatusStatusStatusStatus ReadReadReadRead instructioninstructioninstructioninstruction cannotcannotcannotcannot bebebebe accepted.accepted.accepted.accepted.

RESET=0RESET=0RESET=0RESET=0 showsshowsshowsshows thatthatthatthat initializinginitializinginitializinginitializing hashashashas finishedfinishedfinishedfinished andandandand systemsystemsystemsystem isisisis inininin thethethethe usualusualusualusual operation.operation.operation.operation.

(6)(6)(6)(6) WriteWriteWriteWrite DisplayDisplayDisplayDisplay DataDataDataData

WritesWritesWritesWrites 8-bi t8-bi t8-bi t8-bi t datadatadatadata DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD (binary)(binary)(binary)(binary) intointointointo displaydisplaydisplaydisplay datadatadatadata RAM.RAM.RAM.RAM. TheTheTheThe YYYY addressaddressaddressaddress isisisis increasedincreasedincreasedincreased bybybyby 1111
automatically.automatically.automatically.automatically.

(7)(7)(7)(7) ReadReadReadRead DisplayDisplayDisplayDisplay DataDataDataData

ReadsReadsReadsReads outoutoutout 8-bi t8-bi t8-bi t8-bi t datadatadatadata DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD (binary)(binary)(binary)(binary) fromfromfromfrom thethethethe displaydisplaydisplaydisplay datadatadatadata RAM.RAM.RAM.RAM. TheTheTheThe YYYY addressaddressaddressaddress isisisis increasedincreasedincreasedincreased bybybyby 1111
automatically.automatically.automatically.automatically. OneOneOneOne dummydummydummydummy readreadreadread isisisis necessarynecessarynecessarynecessary soonsoonsoonsoon afterafterafterafter thethethethe addressaddressaddressaddress setting.setting.setting.setting.

12.12.12.12. InitializingInitializingInitializingInitializing AndAndAndAnd ProgrammingProgrammingProgrammingProgramming
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IIII
DB7DB7DB7DB7

PAGEPAGEPAGEPAGE 0000 X=0X=0X=0X=0

DB0DB0DB0DB0
IIII

DB7DB7DB7DB7
PAGEPAGEPAGEPAGE 1111 X=1X=1X=1X=1

IIII
DB0DB0DB0DB0
IIII

DB7DB7DB7DB7
PAGEPAGEPAGEPAGE 6666 X=6X=6X=6X=6

DB0DB0DB0DB0
IIII

DB7DB7DB7DB7
PAGEPAGEPAGEPAGE 7777 X=7X=7X=7X=7

R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 1111 0000 BUSYBUSYBUSYBUSY 0000 ON/OFFON/OFFON/OFFON/OFF RESETRESETRESETRESET 0000 0000 0000 0000

R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 DDDD DDDD DDDD DDDD DDDD DDDD DDDD DDDD

R/WR/WR/WR/W D/ID/ID/ID/I DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 1111 1111 DDDD DDDD DDDD DDDD DDDD DDDD DDDD DDDD

0000 1111 2222 3333 4444 5555 .............................................................................................................................61.............................................................................................................................61.............................................................................................................................61.............................................................................................................................61 62626262 63636363
DB0DB0DB0DB0



*Wide temp. version may not available for some products, Please consult our sales engineer or respresentative.

14.14.14.14. Functiona lFunctiona lFunctiona lFunctiona l TestTestTestTest &&&& InspectionInspectionInspectionInspection CriteriaCriteriaCriteriaCriteria
14.1 Sample plan

Sample plan according to MIL-STD-105D level 2, and acceptance/reject ion criter ia is.
Base on : Major defect : AQL 0.65 Minor defect : AQL 2.5

14.2 Inspect ion condition
Viewing distance for cosmetic inspect ion is 30cm with bare eyes, and under an environment of
800 lus (20W) light intensity. All direction for inspect ing the sample should be within 45°
against perpend icular line.

14.3 Definition of Inspect ion Zone in LCD

Zone A : Character / Digit area
Zone B : Viewing area except Zone A ( Zone A + Zone B = minimum Viewing area )
Zone C : Outside viewing area ( invisible area after assembly in customer’s product )
Note : As a genera l rule, visua l defects in Zone C are permissible, when it is no trouble for

quality and assembly of customer’s product.
14.4 Major Defect

All funct iona l defects such as open ( or missing segment ), short, contrast differentia l, excess
power consumption, smearing, leakage, etc. and overa ll outline dimension beyond the drawing.
Are classified as major defects.
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Normal Temp. Wide Temp. Normal Temp. Wide Temp.
Viewing
Angle

Horizontal Φ ±30° ±30° ±30° ±30°
Vertica l Θ(㎜) 10°to 30° 10°to 30° -10°to 40° -10°to 40°

Operating Temperature -10 to 70℃ -25 to 80℃ 0 to 50℃ *-20 to 70℃
Storage Temperature -20 to 80℃ -35 to 90℃ -20 to 70℃ *-30 to 80℃

High Temperature (Power Off) 240 Hours
@70℃

240 Hours
@90℃

240 Hours
@65℃

240 Hours
@75℃

Low Temperature (Power Off) 240 Hours
@-20℃

240 Hours
@-35℃

240 Hours
@-15℃

240 Hours
@-25℃

High Temperature (Power On) 240 Hours
@70℃

240 Hours
@80℃

240 Hours
@60℃

240 Hours
@70℃

Low Temperature (Power On) 240 Hours
@-10℃

240 Hours
@-25℃

240 Hours
@-10℃

240 Hours
@-20℃

High Temperature & High
Humidity

55℃/90%RH
240 Hours

75℃/90%RH
240 Hours

45℃/90%RH
240 Hours

65℃/90%RH
240 Hours

Thermal Shock C
5 Cycle B

A

A 60min@-20℃ 60min@-35℃ 60min@-20℃ 60min@-30℃
B 5min@25℃ 5min@25℃ 5min@25℃ 5min@25℃
C 60min@70℃ 60min@90℃ 60min@70℃ 60min@80℃

Expected Lift 50,000 Hours 50,000 Hours 50,000 Hours 50,000 Hours

C
BA

13.13.13.13. ReliabilityReliabilityReliabilityReliability ConditionConditionConditionCondition
TN Type STN Type



-7-

Item No. Item to be Inspected Inspect ion Standard Classifica tion of
defects

1. Spot defect
( Defects in spot

from )

Zone size (mm) Acceptable Qty Minor
A B C

Φ≦0.15 Acceptable
( clutering of spot
not allowed )

Accepta-
ble

0.15≦Φ≦0.20 1 2
0.20≦Φ≦0.25 0 1

Φ>0.25 0 0
Remarks : for dark/white spot, size Φ is defined as

Φ=1/2(X+Y)
2. Line defect

( Defects in line
form )

Size (mm) Acceptable Qty Minor
L

Length
W

Width
Zone

A B C
Accep-
table

W≦0.02 Accep-
table

Accep-
table

L≦3.0 W≦0.03 2
L>2.5 W≦0.03 0
L≦3.0 0.03<W≦0.05 2
L>2.5 0.03<W≦0.05 0

W>0.05 Counted as spot
defect ( Follows
item 14.5.1 )

Remarks: The total of spot defect and line defect
shall not exceed four.

3. Orientation defect
( such as

misa lignment of
L/C)

Not allowed inside viewing area ( Zone A or Zone B
)

Minor

4. Polarizing 14.5.4.1 Polarizer Position
1. Shifting in Position Should not exceed the
glass outline dimension.

2. Incomplete cover ing of the viewing area due to
Shifting is not allowed.

Minor

14.5.4.2 Seratches, bubble or dent on Glass/
Polarizer/Reflector, Bubble between
Polarizer & Reflector/Glass:

Size (mm) Acceptable Qty
Zone

A B C
Φ≦0.20 Acceptable Accep-

table0.20<Φ≦0.50 3
0.50<Φ≦1.00 2

Φ>1.00 0

14.5 Minor Defect
Except the Major defects above, all cosmetic defects are classified as minor defects.
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