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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 122 X 32 DOTS --
MODULEMODULEMODULEMODULE DIMENSIONDIMENSIONDIMENSIONDIMENSION 73.85 (W) X 28.0 (H) X 17.0((T) mm

VIEWINGVIEWINGVIEWINGVIEWING DISPLAYDISPLAYDISPLAYDISPLAY AREAAREAAREAAREA 55 .0 (W) X 18.2 (H) mm
ACTIVEACTIVEACTIVEACTIVE DISPLAYDISPLAYDISPLAYDISPLAY AREAAREAAREAAREA 48.73 (W) X 14.36 (H) mm

DOTDOTDOTDOT SIZESIZESIZESIZE 0.36 (W) X 0.41 (H) mm
DOTDOTDOTDOT PITCHPITCHPITCHPITCH 0.40 (W) X 0.45 (H) mm

STN/黄绿膜黑字 /LED底部黄绿光

V mA
V Hz

BACKLIGHTBACKLIGHTBACKLIGHTBACKLIGHT Half-LiftHalf-LiftHalf-LiftHalf-Lift TIMETIMETIMETIME HR.
LEDLEDLEDLED BacklightBacklightBacklightBacklight ColorColorColorColor WHITE

BacklightBacklightBacklightBacklight InputInputInputInput DC +5.0V V 150 Ma
BACKLIGHTBACKLIGHTBACKLIGHTBACKLIGHT Half-LiftHalf-LiftHalf-LiftHalf-Lift TIMETIMETIMETIME 100,000 HR.

No.No.No.No. SymbolSymbolSymbolSymbol LevelLevelLevelLevel FunctionFunctionFunctionFunction
1111 A(+) +5.0V LED+ ( Backlight 1)
2222 K(-) 0V LED- (Backlight 2)
3333 DB6 H/L Data Bit 6
4444 DB7 H/L Data Bit 7
5555 DB4 H/L Data Bit 4
6666 DB5 H/L Data Bit 5
7777 DB2 H/L Data Bit 2
8888 DB3 H/L Data Bit 3
9999 DB0 H/L Data Bit 0
10101010 DB1 H/L Data Bit 1
11111111 R/W H/L H:READ(LCM MPU)

L:WRITE(MPU LCM)

12121212 A0（RS） H/L Data / Instruction code
13131313 E1 H,H→L Chip select for IC1
14141414 E2 H,H→L Chip select for IC2
15151515 VO H/L Contrast Adjust
16161616 RST(/RST) H/L RST:68 serial,/RST:80serial
17171717 VDD -- DC+5V
18181818 VSS -- GND ( 0V)
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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.
6.6.6.6. ElectricalElectricalElectricalElectrical CharacteristicsCharacteristicsCharacteristicsCharacteristics

7.7.7.7. Electro-OpticalElectro-OpticalElectro-OpticalElectro-Optical CharacteristicsCharacteristicsCharacteristicsCharacteristics

8.8.8.8. TimingTimingTimingTiming ControlControlControlControl
MPU Bus Read/Write(80-family MPU) MPU Bus Read/Write(68-family MPU)
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ITEMITEMITEMITEM OPERATINGOPERATINGOPERATINGOPERATING STORAGESTORAGESTORAGESTORAGE REMARKSREMARKSREMARKSREMARKS
MIN. MAX. MIN. MAX. --

AmbientAmbientAmbientAmbient TemperatureTemperatureTemperatureTemperature 0 /-20°C +50/+70 °C -20/-30 °C +70/+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 -- 4.5 5.0 5.5 V
SUPPLYSUPPLYSUPPLYSUPPLY VOLTAGEVOLTAGEVOLTAGEVOLTAGE FORFORFORFOR LCDLCDLCDLCD VDD-VO Ta= 25℃ 0 -- 1.50 V

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

SUPPLYSUPPLYSUPPLYSUPPLY CURRENTCURRENTCURRENTCURRENT (LOGIC)(LOGIC)(LOGIC)(LOGIC) IDD VDD=+5V,VO=5V -- -- 2.0 mA

ITEMITEMITEMITEM SYMSYMSYMSYM TEMPTEMPTEMPTEMP ((((°°°°C)C)C)C) MIN.MIN.MIN.MIN. TYPETYPETYPETYPE MAX.MAX.MAX.MAX. UNITUNITUNITUNIT
RESPONSERESPONSERESPONSERESPONSE TIMETIMETIMETIME tr 0/-20 -- 400/2450 -- ms

tr 25 -- 150 -- ms
tf 0/-20 -- 1000/2088 -- ms
tf 25 -- 300 -- ms

FRAMEFRAMEFRAMEFRAME FREQUENCYFREQUENCYFREQUENCYFREQUENCY fF -- -- -- -- Hz
OPERATINGOPERATINGOPERATINGOPERATING VOLTAGEVOLTAGEVOLTAGEVOLTAGE 0 5.8 6.2 6.6 V

Vop 25 5.4 5.8 6.2 V
50 5.0 5.4 5.8 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 -- --

ItemItemItemItem SymbolSymbolSymbolSymbol LimitLimitLimitLimit (Min.)(Min.)(Min.)(Min.) LimitLimitLimitLimit (Max.)(Max.)(Max.)(Max.) UnitUnitUnitUnit
SystemSystemSystemSystem cyclecyclecyclecycle timetimetimetime tCYC 1000 -- ns
AddressAddressAddressAddress setupsetupsetupsetup timetimetimetime tAW 20 -- ns
AddressAddressAddressAddress holdholdholdhold timetimetimetime tAH 10 -- ns
ControlControlControlControl pulsepulsepulsepulse widthwidthwidthwidth tCC 200 -- ns
DataDataDataData setupsetupsetupsetup timetimetimetime tDS 80 -- ns
DataDataDataData holdholdholdhold timetimetimetime tDH 10 -- ns

Outpu tOutpu tOutpu tOutpu t disabledisabledisabledisable timetimetimetime tOH 10 60 ns
READREADREADREAD accessaccessaccessaccess timetimetimetime tACC -- 90 ns
EnableEnableEnableEnable

PulsePulsePulsePulse widthwidthwidthwidth
ReadReadReadRead tEW 100 -- ns
WriteWriteWriteWrite 80 -- ns

RiseRiseRiseRise andandandand FallFallFallFall timetimetimetime tR,tF -- 15 ns

5.5.5.5. EnvironmentalEnvironmentalEnvironmentalEnvironmental absoluteabsoluteabsoluteabsolute maximummaximummaximummaximum ratingsratingsratingsratings
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10.10.10.10. DescriptionDescriptionDescriptionDescription ofofofof InstructionsInstructionsInstructionsInstructions

10.110.110.110.1 CommandCommandCommandCommand listlistlistlist

(1)(1)(1)(1) DisplayDisplayDisplayDisplay ON/OFFON/OFFON/OFFON/OFF

ThisThisThisThis commandcommandcommandcommand turnsturnsturnsturns thethethethe displaydisplaydisplaydisplay onononon andandandand off.off.off.off.
DDDD ==== 1111 :::: DisplayDisplayDisplayDisplay ON.ON.ON.ON. DDDD ==== 0000 :::: DisplayDisplayDisplayDisplay OFF.OFF.OFF.OFF.

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

ThisThisThisThis commandcommandcommandcommand specifiesspecifiesspecifiesspecifies thethethethe linelinelineline addressaddressaddressaddress (((( 10.210.210.210.2 )))) andandandand indicatesindicatesindicatesindicates thethethethe displaydisplaydisplaydisplay linelinelineline thatthatthatthat correspondscorrespondscorrespondscorresponds totototo COM0.COM0.COM0.COM0. TheTheTheThe
displaydisplaydisplaydisplay areaareaareaarea beginsbeginsbeginsbegins atatatat thethethethe specifiedspecifiedspecifiedspecified linelinelineline addressaddressaddressaddress andandandand continuescontinuescontinuescontinues inininin thethethethe linelinelineline addressaddressaddressaddress incrementincrementincrementincrement direction.direction.direction.direction. TheTheTheThe areaareaareaarea
havinghavinghavinghaving thethethethe numbernumbernumbernumber ofofofof lineslineslineslines ofofofof tttthehehehe specifiedspecifiedspecifiedspecified displaydisplaydisplaydisplay dutydutydutyduty isisisis displayed.displayed.displayed.displayed. IfIfIfIf thethethethe linelinelineline addressaddressaddressaddress isisisis changedchangedchangedchanged dynamicallydynamicallydynamicallydynamically bybybyby
thisthisthisthis command,command,command,command, thethethethe verticalverticalverticalvertical smoothsmoothsmoothsmooth scrollingscrollingscrollingscrolling andandandand pagingpagingpagingpaging cancancancan bebebebe used.used.used.used.

(3)(3)(3)(3) SetSetSetSet pagepagepagepage addressaddressaddressaddress

ThisThisThisThis commandcommandcommandcommand specifiesspecifiesspecifiesspecifies thethethethe pagepagepagepage addressaddressaddressaddress thatthatthatthat correspondscorrespondscorrespondscorresponds totototo thethethethe lowlowlowlow addressaddressaddressaddress ofofofof thethethethe displaydisplaydisplaydisplay datadatadatadata RAMRAMRAMRAM whenwhenwhenwhen itititit isisisis
accessedaccessedaccessedaccessed bybybyby thethethethe MPU.MPU.MPU.MPU. AnyAnyAnyAny bitbi tbi tbi t ofofofof thethethethe displaydisplaydisplaydisplay datadatadatadata RAMRAMRAMRAM cancancancan bebebebe accessedaccessedaccessedaccessed whenwhenwhenwhen itititit isisisis pagepagepagepage addressaddressaddressaddress andandandand columncolumncolumncolumn
addressaddressaddressaddress areareareare specified.specified.specified.specified. TheTheTheThe displaydisplaydisplaydisplay statustatustatustatussss isisisis notnotnotnot changedchangedchangedchanged eveneveneveneven whenwhenwhenwhen thethethethe pagepagepagepage addressaddressaddressaddress isisisis changed.changed.changed.changed.

PAGEPAGEPAGEPAGE 4444 Serial)Serial)Serial)Serial)

Command Code Function
A0 /RD /WR D7 D6 D5 D4 D3 D2 D1 D0

Display On/Off 0 1 0 1 0 1 0 1 1 1 0/1 Turns display on or off. 1:ON, 0:OFF.
Display start line 0 1 0 1 1 0 Display start address ( 0 to

31 )
Specifies RAM line corresponding to
top line of display.

Set page address 0 1 0 1 0 1 1 1 0 Page
( 0 to 3 )

Sets display RAM page in page address
register.

Set column
(segment address)

0 1 0 0 Column address ( 0 to 79 ) Sets display RAM column address in
column address register.

Read status 0 0 1 Busy ADC
ON
/

OFF

R
E
S
E
T

0 0 0 0

Read the following status:
BUSY 1:Busy 0:Ready
ADC 1:CW output 0:CCW output
ON/OFF 1:Display off 0:Display on
RESET 1:Being reset 0:Normal

Write display data 1 1 0 Write data Writes data from data bus into display
RAM.

Read display data 1 0 1 Read data Reads data from display RAM onto
data bus.

Select ADC 0 1 0 1 0 1 0 0 0 0 0/1 0:CW output. 1:CCW output.
Static drive On/Off 0 1 0 1 0 1 0 0 1 0 0/1 Selects static driving operation.

1: Static drive. 0:Normal driving.
Select duty 0 1 0 1 0 1 0 1 0 0 0/1 Selects LCD duty cycle

1:1/32, 0:1/16.
Read-Modify-Write 0 1 0 1 1 1 0 0 0 0 0 Read-modify-write ON.

End 0 1 0 1 1 1 0 1 1 1 0 Read-modify-write OFF.
Reset 0 1 0 1 1 1 0 0 0 1 0 Software reset.

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 0000 1111 0000 1111 1111 1111 DDDD

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 1111 0000 A4A4A4A4 A3A3A3A3 A2A2A2A2 A1A1A1A1 A0A0A0A0

A4A4A4A4 A3A3A3A3 A2A2A2A2 A1A1A1A1 A0A0A0A0 LineLineLineLine addressaddressaddressaddress
0000
0000
::::
::::
1111

0000
0000
::::
::::
1111

0000
0000
::::
::::
1111

0000
0000
::::
::::
1111

0000
1111
::::
::::
1111

0000
1111
::::
::::
31313131

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 0000 1111 1111 1111 0000 A1A1A1A1 A0A0A0A0

9.9.9.9. InstructionInstructionInstructionInstruction SetSetSetSet
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(4)(4)(4)(4) SetSetSetSet columncolumncolumncolumn addressaddressaddressaddress

ThisThisThisThis commandcommandcommandcommand specifiesspecifiesspecifiesspecifies aaaa columncolumncolumncolumn addressaddressaddressaddress ofofofof thethethethe displaydisplaydisplaydisplay datadatadatadata RAM.RAM.RAM.RAM. WhenWhenWhenWhen thethethethe displaydisplaydisplaydisplay datadatadatadata RAMRAMRAMRAM isisisis accessedaccessedaccessedaccessed bybybyby
thethethethe MPUMPUMPUMPU continuously,continuously,continuously,continuously, thethethethe columncolumncolumncolumn addressaddressaddressaddress isisisis incrementedincrementedincrementedincremented bybybyby 1111 eacheacheacheach timetimetimetime itititit isisisis accessedaccessedaccessedaccessed fromfromfromfrom thethethethe setsetsetset address.address.address.address.
Therefore,Therefore,Therefore,Therefore, thethethethe MPUMPUMPUMPU cancancancan accessaccessaccessaccess totototo datadatadatadata conconconcontinuously.tinuously.tinuously.tinuously. TheTheTheThe columncolumncolumncolumn addressaddressaddressaddress stopsstopsstopsstops totototo bebebebe incrementedincrementedincrementedincremented atatatat addressaddressaddressaddress 80,80,80,80,
andandandand thethethethe pagepagepagepage addressaddressaddressaddress isisisis notnotnotnot changedchangedchangedchanged continuously.continuously.continuously.continuously.

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

ReadingReadingReadingReading thethethethe commandcommandcommandcommand I/OI/OI/OI/O registerregisterregisterregister (A0=0)(A0=0)(A0=0)(A0=0) yieldsyieldsyieldsyields systemsystemsystemsystem statusstatusstatusstatus information.information.information.information.

���� TheTheTheThe BUSYBUSYBUSYBUSY bitbi tbi tbi t isisisis indicatesindicatesindicatesindicates whetherwhetherwhetherwhether thethethethe driverdriverdriverdriver willwillwillwill acceptacceptacceptaccept aaaa commandcommandcommandcommand orororor not.not.not.not.
BusyBusyBusyBusy ==== 1111 :::: TheTheTheThe driverdriverdriverdriver isisisis currentlycurrentlycurrentlycurrently executingexecutingexecutingexecuting aaaa commandcommandcommandcommand orororor isisisis resetting.resetting.resetting.resetting. NoNoNoNo newnewnewnew commandcommandcommandcommand willwillwillwill bebebebe accepted.accepted.accepted.accepted.
BusyBusyBusyBusy ==== 0000 :::: TheTheTheThe driverdriverdriverdriver willwillwillwill acceptacceptacceptaccept aaaa newnewnewnew command.command.command.command.

���� TheTheTheThe ADCADCADCADC bitbi tbi tbi t indicatesindicatesindicatesindicates thethethethe waywaywayway columncolumncolumncolumn addressaddressaddressaddress areareareare assignedassignedassignedassigned totototo segmentsegmentsegmentsegment drivers.drivers.drivers.drivers.
ADCADCADCADC ==== 1111 :::: Normal.Normal.Normal.Normal. ColumnColumnColumnColumn addressaddressaddressaddress nnnn ->->->-> segmentsegmentsegmentsegment driverdriverdriverdriver n.n.n.n.
ADCADCADCADC ==== 0000 :::: Inverted.Inverted.Inverted.Inverted. ColumnColumnColumnColumn addressaddressaddressaddress 79-n79-n79-n79-n ->->->-> segmentsegmentsegmentsegment driverdriverdriverdriver n.n.n.n.

���� TheTheTheThe ON/OFFON/OFFON/OFFON/OFF bitbi tbi tbi t indicatesindicatesindicatesindicates thethethethe currentcurrentcurrentcurrent statusstatusstatusstatus ofofofof thethethethe display.display.display.display.
ON/OFFON/OFFON/OFFON/OFF ==== 1111 :::: DisplayDisplayDisplayDisplay OFF.OFF.OFF.OFF. ON/OFFON/OFFON/OFFON/OFF ==== 0000 :::: DisplayDisplayDisplayDisplay ON.ON.ON.ON.

���� TheTheTheThe RESETRESETRESETRESET bitbi tbi tbi t indicatesindicatesindicatesindicates whetherwhetherwhetherwhether thethethethe driverdriverdriverdriver isisisis executingexecutingexecutingexecuting aaaa hardwarehardwarehardwarehardware orororor softwaresoftwaresoftwaresoftware resetresetresetreset orororor ifififif itititit inininin normalnormalnormalnormal
operatingoperatingoperatingoperating mode.mode.mode.mode.
RESETRESETRESETRESET ==== 1111 :::: CurrentlyCurrentlyCurrentlyCurrently executingexecutingexecutingexecuting resetresetresetreset command.command.command.command. RESETRESETRESETRESET ==== 0000 :::: NormalNormalNormalNormal operation.operation.operation.operation.

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

WritesWritesWritesWrites 8-bi ts8-bi ts8-bi ts8-bi ts ofofofof datadatadatadata intointointointo thethethethe displaydisplaydisplaydisplay datadatadatadata RAM,RAM,RAM,RAM, atatatat locationlocationlocationlocation specifiedspecifiedspecifiedspecified bybybyby thethethethe contentscontentscontentscontents ofofofof thethethethe columncolumncolumncolumn addressaddressaddressaddress andandandand
pagepagepagepage addressaddressaddressaddress registersregistersregistersregisters andandandand thenthenthenthen incrementsincrementsincrementsincrements thethethethe columncolumncolumncolumn addressaddressaddressaddress registerregisterregisterregister bybybyby one.one.one.one.

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

ReadReadReadRead 8-bits8-bi ts8-bi ts8-bi ts ofofofof datadatadatadata fromfromfromfrom thethethethe datadatadatadata I/OI/OI/OI/O latch,latch,latch,latch, updatesupdatesupdatesupdates thethethethe contentscontentscontentscontents ofofofof thethethethe I/OI/OI/OI/O latchlatchlatchlatch withwithwithwith displaydisplaydisplaydisplay datadatadatadata fromfromfromfrom thethethethe
displaydisplaydisplaydisplay datadatadatadata RAMRAMRAMRAM locationlocationlocationlocation specifiedspecifiedspecifiedspecified bybybyby thethethethe contentscontentscontentscontents ofofofof thethethethe columncolumncolumncolumn addressaddressaddressaddress andandandand pagepagepagepage addressaddressaddressaddress registersregistersregistersregisters andandandand thenthenthenthen
incrementsincrementsincrementsincrements thethethethe columncolumncolumncolumn addressaddressaddressaddress regisregisregisregister.ter.ter.ter.
AfterAfterAfterAfter loadingloadingloadingloading aaaa newnewnewnew addressaddressaddressaddress intointointointo thethethethe columncolumncolumncolumn addressaddressaddressaddress registerregisterregisterregister oneoneoneone dummydummydummydummy readreadreadread isisisis requiredrequiredrequiredrequired beforebeforebeforebefore validvalidvalidvalid datadatadatadata isisisis
obtained.obtained.obtained.obtained.

(8)(8)(8)(8) SelectSelectSelectSelect ADCADCADCADC

ThisThisThisThis commandcommandcommandcommand selectsselectsselectsselects thethethethe relationshiprelationshiprelationshiprelationship betweenbetweenbetweenbetween displaydisplaydisplaydisplay datadatadatadata RAMRAMRAMRAM columncolumncolumncolumn addressesaddressesaddressesaddresses andandandand segmentsegmentsegmentsegment drivers.drivers.drivers.drivers.
DDDD ==== 1111 :::: SEG0SEG0SEG0SEG0 <-<-<-<- columncolumncolumncolumn addressaddressaddressaddress 4FH,4FH,4FH,4FH, …………........ (inverted).(inverted).(inverted).(inverted). DDDD ==== 0000 :::: SEG0SEG0SEG0SEG0 <-<-<-<- columncolumncolumncolumn addressaddressaddressaddress 00H,00H,00H,00H, …………........ (normal).(normal).(normal).(normal).
ThisThisThisThis commandcommandcommandcommand isisisis providedprovidedprovidedprovided totototo reducereducereducereduce restrictionsrestrictionsrestrictionsrestrictions onononon thethethethe placementplacementplacementplacement ofofofof driverdriverdriverdriver ICsICsICsICs andandandand routingroutingroutingrouting ofofofof tracestracestracestraces duringduringduringduring
printedprintedprintedprinted circuitcircuitcircuitcircuit boardboardboardboard design.design.design.design.
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0000
1111
1111

1111
0000
1111

1111
2222
3333

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 0000 A6A6A6A6 A5A5A5A5 A4A4A4A4 A3A3A3A3 A2A2A2A2 A1A1A1A1 A0A0A0A0

A6A6A6A6 A5A5A5A5 A4A4A4A4 A3A3A3A3 A2A2A2A2 A1A1A1A1 A0A0A0A0 ColumnColumnColumnColumn addressaddressaddressaddress
0000
0000
::::
1111

0000
0000
::::
0000

0000
0000
::::
0000

0000
0000
::::
1111

0000
0000
::::
1111

0000
0000
::::
1111

0000
1111
::::
1111

0000
1111
::::
79797979

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 0000 1111 BUSYBUSYBUSYBUSY ADCADCADCADC ON/OFFON/OFFON/OFFON/OFF RESETRESETRESETRESET 0000 0000 0000 0000

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 1111 1111 0000 WriteWriteWriteWrite datadatadatadata

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 1111 0000 1111 ReadReadReadRead datadatadatadata

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 0000 1111 0000 0000 0000 0000 DDDD

A1A1A1A1 A0A0A0A0 PagePagePagePage
0000 0000 0000
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ForcesForcesForcesForces displaydisplaydisplaydisplay onononon andandandand allallallall commoncommoncommoncommon outputsoutputsoutputsoutputs totototo bebebebe selected.selected.selected.selected.
DDDD ==== 1111 :::: StaticStaticStaticStatic drivedrivedrivedrive on.on.on.on. DDDD ==== 0000 :::: StaticStaticStaticStatic drivedrivedrivedrive off.off.off.off.

(10)(10)(10)(10) SelectSelectSelectSelect dutydutydutyduty

DDDD ==== 1111 :::: 1/321/321/321/32 dutydutydutyduty cycle.cycle.cycle.cycle. DDDD ==== 0000 :::: 1/161/161/161/16 dutydutydutyduty cycle.cycle.cycle.cycle.

(11)(11)(11)(11) Read-Modify-WriteRead-Modify-WriteRead-Modify-WriteRead-Modify-Write

ThisThisThisThis commandcommandcommandcommand defeatsdef eatsdef eatsdef eats columncolumncolumncolumn addressaddressaddressaddress registerregisterregisterregister auto-incrementauto-incrementauto-incrementauto-increment afterafterafterafter datadatadatadata reads.reads.reads.reads. TheTheTheThe currentcurrentcurrentcurrent contentscontentscontentscontents ofofofof thethethethe
columncolumncolumncolumn addressaddressaddressaddress registerregisterregisterregister areareareare saved.saved.saved.saved. ThisThisThisThis modemodemodemode remainsremainsremainsremains activeactiveactiveactive untiluntiluntiluntil anananan EndEndEndEnd commandcommandcommandcommand isisisis received.received.received.received.
���� OperationOperationOperationOperation sequencesequencesequencesequence duringduringduringduring cursorcursorcursorcursor displaydisplaydisplaydisplay

WhenWhenWhenWhen thethethethe EndEndEndEnd commandcommandcommandcommand isisisis entered,entered,entered,entered, thethethethe columncolumncolumncolumn addressaddressaddressaddress isisisis returnedreturnedreturnedreturned totototo thethethethe oneoneoneone usedusedusedused duringduringduringduring inputinputinputinput ofofofof Read-Modify-Read-Modify-Read-Modify-Read-Modify-
WriteWriteWriteWrite command.command.command.command. ThisThisThisThis functionfunctionfunctionfunction cancancancan reducereducereducereduce thethethethe loadloadloadload MPUMPUMPUMPU whenwhenwhenwhen datadatadatadata changechangechangechange isisisis repeatedrepeatedrepeatedrepeated atatatat aaaa specificspecificspecificspecific displaydisplaydisplaydisplay areaareaareaarea
(((( suchsuchsuchsuch asasasas cursorcursorcursorcursor blinkingblinkingblinkingblinking ).).).).
AnyAnyAnyAny commandcommandcommandcommand otherotherotherother thanthanthanthan DataDataDataData ReadReadReadRead orororor WriteWriteWriteWrite cancancancan bebebebe usedusedusedused inininin thethethethe Read-Modify-WriteRead-Modify-WriteRead-Modify-WriteRead-Modify-Write mode.mode.mode.mode. However,However,However,However, thethethethe
ColumnColumnColumnColumn AddressAddressAddressAddress SetSetSetSet commandcommandcommandcommand cannotcannotcannotcannot bebebebe used.used.used.used.

NoNoNoNo

YesYesYesYes

PAGEPAGEPAGEPAGE 6666 Serial)Serial)Serial)Serial)

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 0000 1111 0000 1111 0000 0000 DDDD

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 1111 1111 0000 0000 0000 0000 0000

SetSetSetSet PagePagePagePage AddressAddressAddressAddress

SetSetSetSet ColumnColumnColumnColumn AddressAddressAddressAddress

Read-Modify-WriteRead-Modify-WriteRead-Modify-WriteRead-Modify-Write

DummyDummyDummyDummy ReadReadReadRead

ReadReadReadRead DataDataDataData

WriteWriteWriteWrite DataDataDataData

Completed?Completed?Completed?Completed?

EndEndEndEnd

(9)(9)(9)(9) SelectSelectSelectSelect drivedrivedrivedrive On/OffOn/OffOn/OffOn/Off

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 0000 1111 0000 0000 1111 0000 DDDD
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ThisThisThisThis commandcommandcommandcommand cancelscancelscancelscancels read-modify-writeread-modify-writeread-modify-writeread-modify-write modemodemodemode andandandand restoresrestoresrestoresrestores thethethethe contentscontentscontentscontents ofofofof thethethethe columncolumncolumncolumn addressaddressaddressaddress registerregisterregisterregister totototo theirtheirtheirtheir
valuevaluevaluevalue priorpriorpriorprior totototo thethethethe receiptreceiptreceiptreceipt ofofofof thethethethe Read-Modify-WriteRead-Modify-WriteRead-Modify-WriteRead-Modify-Write command.command.command.command.

│←―――――――――――――――――――――――→│

ReturnReturnReturnReturn

ColumnColumnColumnColumn addressaddressaddressaddress

Read-Modify-WriteRead-Modify-WriteRead-Modify-WriteRead-Modify-Write modemodemodemode isisisis select.select.select.select. EndEndEndEnd

(13)(13)(13)(13) ResetResetResetReset

ThisThisThisThis commandcommandcommandcommand clearsclearsclearsclears
���� TheTheTheThe displaydisplaydisplaydisplay startstartstartstart linelinelineline register.register.register.register.
���� AndAndAndAnd setsetsetset pagepagepagepage addressaddressaddressaddress registerregisterregisterregister totototo 3333 page.page.page.page.
ItItItIt doesdoesdoesdoes notnotnotnot powerpowerpowerpower supplysupplysupplysupply isisisis turnedturnedturnedturned on,on,on,on, aaaa ResetResetResetReset signalsignalsignalsignal isisisis enteredenteredenteredentered inininin thethethethe /RES/RES/RES/RES pin.pin.pin.pin. TheTheTheThe ResetResetResetReset commandcommandcommandcommand cannotcannotcannotcannot bebebebe
usedusedusedused insteadinsteadinsteadinstead ofofofof thisthisthisthis ResetResetResetReset signal.signal.signal.signal.

10.210.210.210.2 DisplayDisplayDisplayDisplay DataDataDataDataRAMRAMRAMRAM addressingaddressingaddressingaddressing

11.11.11.11. Initializa tionInitializa tionInitializa tionInitializa tion
(a)(a)(a)(a) DisplayDisplayDisplayDisplay off.off.off.off.
(b)(b)(b)(b) DisplayDisplayDisplayDisplay startstartstartstart linelinelineline registerregisterregisterregister :::: firstfirstfirstfirst line.line.line.line.
(c)(c)(c)(c) StaticStaticStaticStatic drivedrivedrivedrive off.off.off.off.
(d)(d)(d)(d) ColumnColumnColumnColumn addressaddressaddressaddress countercountercountercounter :::: AddressAddressAddressAddress 0.0.0.0.
(e)(e)(e)(e) PagePagePagePage addressaddressaddressaddress registerregisterregisterregister :::: PagePagePagePage 0.0.0.0.
(f)(f)(f)(f) SelectSelectSelectSelect dutydutydutyduty :::: 1/32.1/32.1/32.1/32.
(g)(g)(g)(g) SelectSelectSelectSelect ADCADCADCADC :::: ForwardForwardForwardForward (((( ADCADCADCADC commandcommandcommandcommand d=d=d=d=””””0000””””,,,, ADCADCADCADC statusstatusstatusstatus flagflagflagflag ==== ““““1111”””” ).).).).
(h)(h)(h)(h) ReadReadReadRead modifymodifymodifymodify writewritewritewrite off.off.off.off.

PAGEPAGEPAGEPAGE 7777 Serial)Serial)Serial)Serial)

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 1111 1111 0000 0000 0000 1111 0000

PagePagePagePage addressaddressaddressaddress DATADATADATADATA LineLineLineLine addressaddressaddressaddress CommandCommandCommandCommand
outputoutputoutputoutputD1D1D1D1 D0D0D0D0

0000 0000

DB0DB0DB0DB0 ■■■

■ ■

■

■■■ PAGEPAGEPAGEPAGE 0000
■

■ ■

■■■

00H00H00H00H COMCOMCOMCOM 0000
DB1DB1DB1DB1 01H01H01H01H COMCOMCOMCOM 1111
DB2DB2DB2DB2 02H02H02H02H COMCOMCOMCOM 2222
DB3DB3DB3DB3 03H03H03H03H COMCOMCOMCOM 3333
DB4DB4DB4DB4 04H04H04H04H COMCOMCOMCOM 4444
DB5DB5DB5DB5 05H05H05H05H COMCOMCOMCOM 5555
DB6DB6DB6DB6 06H06H06H06H COMCOMCOMCOM 6666
DB7DB7DB7DB7 07H07H07H07H COMCOMCOMCOM 7777

0000 1111
DB0DB0DB0DB0

PAGEPAGEPAGEPAGE 1111
08H08H08H08H COMCOMCOMCOM 8888

:::: :::: ::::
DB7DB7DB7DB7 0FH0FH0FH0FH COM15COM15COM15COM15

1111 0000
DB0DB0DB0DB0

PAGEPAGEPAGEPAGE 2222
10H10H10H10H COM16COM16COM16COM16

:::: :::: ::::
DB7DB7DB7DB7 17H17H17H17H COM23COM23COM23COM23

1111 1111

DB0DB0DB0DB0

PAGEPAGEPAGEPAGE 3333

18H18H18H18H COM24COM24COM24COM24
DB1DB1DB1DB1 19H19H19H19H COM25COM25COM25COM25
DB2DB2DB2DB2 1AH1AH1AH1AH COM26COM26COM26COM26
DB3DB3DB3DB3 1BH1BH1BH1BH COM27COM27COM27COM27
DB4DB4DB4DB4 1CH1CH1CH1CH COM28COM28COM28COM28
DB5DB5DB5DB5 1DH1DH1DH1DH COM29COM29COM29COM29
DB6DB6DB6DB6 1EH1EH1EH1EH COM30COM30COM30COM30
DB7DB7DB7DB7 1FH1FH1FH1FH COM31COM31COM31COM31

ColumnColumnColumnColumn
addressaddressaddressaddress

ADCADCADCADC D=0D=0D=0D=0 00H00H00H00H 01H01H01H01H ---------------------------------------------------------------------------------------- 4EH4EH4EH4EH 4FH4FH4FH4FH
D=1D=1D=1D=1 4FH4FH4FH4FH 4EH4EH4EH4EH ---------------------------------------------------------------------------------------- 01H01H01H01H 00H00H00H00H

SEGSEGSEGSEG pinpinpinpin SEGSEGSEGSEG 0000 SEG1SEG1SEG1SEG1 ---------------------------------------------------------------------------------------- SEG78SEG78SEG78SEG78 SEG79SEG79SEG79SEG79

NNNN N+1N+1N+1N+1 -------------------------------------------- N+MN+MN+MN+M NNNN

(12)(12)(12)(12) EndEndEndEnd

A0A0A0A0 /RD/RD/RD/RD /WR/WR/WR/WR DB7DB7DB7DB7 DB6DB6DB6DB6 DB5DB5DB5DB5 DB4DB4DB4DB4 DB3DB3DB3DB3 DB2DB2DB2DB2 DB1DB1DB1DB1 DB0DB0DB0DB0
CodeCodeCodeCode 0000 1111 0000 1111 1111 1111 0000 1111 1111 1111 0000
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*Wide temp. version may not available for some products, Please consult our sales engineer or respresentative.

13.13.13.13. Functiona lFunctiona lFunctiona lFunctiona l TestTestTestTest &&&& InspectionInspectionInspectionInspection CriteriaCriteriaCriteriaCriteria
13.113.113.113.1 SampleSampleSampleSample planplanplanplan

Sample plan according toMIL-STD-105D level 2, and acceptance/rejection criteria is.
Base on : Major defect : AQL 0.65 Minor defect : AQL 2.5

13.213.213.213.2 InspectionInspectionInspectionInspection conditionconditionconditioncondition

Viewing distance for cosmetic inspection is 30cm with bare eyes, and under an environment of 800 lus (20W) light
intensity. All direction for inspecting the sample should be within 45°against perpendicular line.

13.313.313.313.3 DefinitionDefinitionDefinitionDefinition ofofofof InspectionInspectionInspectionInspection ZoneZoneZoneZone inininin LCDLCDLCDLCD

Zone A : Character / Dig it 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 general rule, visual defects in Zone C are permissible, when it is no trouble for quality and

assembly of customer’s product.

13.413.413.413.4 MajorMajorMajorMajor DefectDefectDefectDefect

All functional defects such as open ( or missing segment ), short, contrast differential, excess power consumpt ion,
smearing, leakage, etc. and overall outline dimension beyond the drawing. Are classified as major defects.

PAGEPAGEPAGEPAGE 8888 Serial)Serial)Serial)Serial)

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

12.12.12.12. ReliabilityReliabilityReliabilityReliability ConditionConditionConditionCondition

TN Type STN Type
Normal Temp. Wide Temp. Normal Temp. Wide Temp.
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PAGEPAGEPAGEPAGE 9999 Serial)Serial)Serial)Serial)

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 17.5.1 )

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 13.5.4.1 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

13.5.4.2 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

13.513.513.513.5 MinorMinorMinorMinor DefectDefectDefectDefect

Except the Major defects above, all cosmetic defects are classified as minor defects.
Item No. Item to be Inspected Inspect ion Standard Classifica tion of

defects
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