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1.Application
ThisspecificationappliestoacolorTFT-LCMModule,

2.Overview
ThisTFT-

LCMModuleisacoloractivematrixTFTLCDusingamorphoussiliconTFT's(ThinFilmTransi
stors)asanactiveswitchingdevices.ThisLCMhasa15.6inchdiagonallymeasuredactivear
eawithFHDresolutions(1920horizontalby1080verticalpixelarray).Eachpixelisdividedint
oRED,GREEN,BLUEdotswhicharearrangedinverticalStripeandthisLCMcandisplay16.
7Mcolors.TheTFT-LCDpanelused forthisLCMisalowreflectionandhighercolortype .All
inputsignalsareeDP1.2interfacecompatible.

● 2 lane eDPInterfacewith2.7Gbps LinkRates
● Thinandlightweight
● 8-bitcolor depth,display 16.7Mcolors
● SingleLEDLighting Bar.(Down side/HorizontalDirection)
● Green Product(RoHS &Halogenfreeproduct)
● Lowdriving voltage and low powerconsumption
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3.Mechanicalspecifications.
Parameter Specification Unit Note
Displaysize 15.6”(Diagonal) inch

Activearea 344.16(H)×193.59(V) mm

PixelFormat
1920(H)×1080(V)（1pixel

=R+ G+Bdot） pixel

Pixelpitch 0.17925(H)x0.17925(V) mm

Pixelconfiguration R,G,Bverticalstripe

Displaymode Normallyblack

Displaycolors 16.7M colors

ColorGamut 72%NTSC

Surfacetreatmentoffrontp
olarizer Anti-glarecoating:(3H)

Outlinedimensions
Parameter Min Typ Max Unit Remark

Unitoutlinedimensions

Width 389.10 389.40 389.70 mm

Height 239.60 239.90 240.20 mm

Depth 5.85 6.35 6.85 mm

Mass - - - g
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4. InputTerminals
4.1. DrivinginterfaceofPWB
TheelectronicsinterfaceconnectorisUJUIS050-L30B-

C10orCompatible.TheconnectorinterfacepinassignmentsarelistedinTable6.
<Table6.PinAssignmentsfortheInterfaceConnector>

PinNo. Symbol I/O Function Remark

1 NC I NC
2 H_GND P HighSpeedround

3 Lane1_N I ComplementSignalLinkLane1

4 Lane1_P I TrueSignalLink Lane1

5 H_GND P HighSpeedround

6 Lane0_N I ComplementSignalLinkLane0

7 Lane0_P I TrueSignalLink Lane0

8 H_GND P HighSpeedround

9 AUX_CH_P I True SignalAuxiliaryChannel

10 AUX_CH_N I ComplementSignalAuxiliaryChannel

11 H_GND P HighSpeedround

12 LCD_VDD P LCD logic anddriverpower(3.3V)

13 LCD_VDD P LCD logic anddriverpower(3.3V)

14 NC I NC

15 LCD_GND P LCDlogic anddriverground

16 LCD_GND P LCDlogic anddriverground

17 HPD O HPD signalpin

18 LED-1 P Backlightground

19 LED-2 P Backlightground

20 LED-3 P Backlightground

21 LED-4 P Backlightground

22 BL_ENABLE I Backlighton/off

23 BL_PWM_DIM I SystemPWM

24 NC - Reservedfor LCD manufacturer’suse

25 NC - Reservedfor LCD manufacturer’suse

26 BL_PWR P LEDPowerSupply5V-21V；Ifnotuse，NC

27 BL_PWR P LEDPowerSupply5V-21V；Ifnotuse，NC

28 BL_PWR P LEDPowerSupply5V-21V；Ifnotuse，NC

29 BL_PWR P LEDPowerSupply5V-21V；Ifnotuse，NC

30 NC ColorEnginFunctionReserved

*1 P: POWER I:Input O:Output
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TheelectronicsinterfaceconnectorisUJUIS050-L30B-
C10orCompatible.Matinghousing/PartNumber：I-PEX20454-
030TorCompatibleTheconnectorinterfacepinassignmentsare
listedinTable

4.2. eDPinterface

Fig.4-2-4eDP2lane6bitinputdatamapping

Lane0 Lane1
R0-7:0 R1-7:0
G0-7:0 G1-7:0
B0-7:0 B1-7:0
R2-7:0 R3-7:0
G2-7:0 G3-7:0
B2-7:0 B3-7:0
R4-7:0 R5-7:0
G4-7:0 G5-7:0
B4-7:0 B5-7:0
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5.ElectricalCharacteristics
5.1. AbsoluteMaximumRatings

Parameter Symbol Condition

Ratings

Unit Remark
MIN MAX

+3.3Vsupplyvoltage VDD Ta=25℃ -0.3 +4.0 V

Backlightsupplyvoltage VBL Ta=25℃ -0.3 +25.6 V

Inputvoltage(eDP) VI Ta=25℃ -0.3 +1.5 V [Note5-1]

Inputvoltage(BL) VBL_I Ta=25℃ -0.3 VDD+0.3 V [Note5-2]

Storagetemperature Tstg -20 +60 ℃

[Note5-3]
Operationtemperature Topa 0 +50 ℃

(*)“AbsoluteMaximumRatings”isregulationsthatdonotexceeditevenmomentarily.
(*)Stressbeyondthoselistedunder“AbsoluteMaximumRatings”maycausepermanentdamagetothed

evice.
[Note5-1]eDPsignals
[Note5-
2]Backlightcontrolsignals(BL_ENABLE,BL_PWM_DIM)[Note5
-3]Humidity:90%RH
Max.atTa≦+40℃.

Maximumwet-bulbtemperatureat+39℃orlessatTa>+40℃,Nocondensation.
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5.2. ElectricalSpecifications
<Electricalspecifications> Ta=25+/-2°CTa=25+/-2°C

Parameter Min. Typ. Max. Unit Remarks

PowerSupplyVoltage VDD 3.0 3.3 3.6 V Note1

PermissibleInputRippleVoltage VRF - - 100 mV @VDD=3.3V

BISTControlLevel
HighLevel 2 - 3.6 V -

LowLevel 0 - 0.8 V -

PowerSupplyCurrent IDD - 212 303 mA Note1

PowerSupplyInrushCurrent Inrush - - 2.0 A Note3

PowerConsumption

PD - 0.7 1.0 W Note1

PBL - 4.5 4.8 W Note2

Ptotal - 5.2 5.8 W Note1

Notes:
1.Thesupplyvoltageismeasuredandspecifiedatthe
interfaceconnectorofLCM.Thecurrentdrawandpowerconsumptionspecifiedisfor3.3Vat25°C.
a)Typ :Mosaicpattern8*8b)
Max:R/G/Bpatterns

(a) (b)

2.Calculatedvalueforreference(VLED×ILED)3.M

easurecondition(Figure4)

Figure4.InrushMeasureCondition
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5.3. DCCharacteristics
TFT-LCDpaneldrivingThespecificationoftheeDPRxinterfacetimingparameterisshownin

Table8.
<eDPRxInterfaceTimingSpecification>
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5.4. POWERSEQUENCE
Topreventalatch-up orDCoperationof theLCD module,thepower on/offsequence shall

beasshowninbelow
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-
-
-

-

6.Backlightdriving
Thebacklightsystemisanedge-lightingtypewithwhite-LED.
(Itisusuallyrequiredtomeasureunderthefollowingcondition:Ta=25℃±2℃)

Parameter Symbol Min. Typ. Max. Unit Remark

Supplyvoltage
VBL

6.0 12.0 21.0 V

Currentdissipation IBL - 376 - mA
VBL=12VDuty
Ratio=100%

ENControl
Level

Backligh
ton 1.6 - 5 V

[Note6-3-3]
Backligh
toff 0 - 1 V

PWMControl
Level

VPWMH
1.3 - 5 V

VPWML 0 - 0.15 V

BrightnessControl
DutyRatio Duty 1 - 100 % [Note6-3-1]

BrightnessControl
frequency fPWM

100 - 20,00 Hz

LEDlifetime - - 30,000 - h LED

Notes:1.Powersupplyvoltage12VforLEDDriver
Calculator ValueforreferenceIF×VF×40 /efficiency=PLED

2.TheLEDLife-timedefineasthe
estimatedtimeto50%degradationofinitialluminous.3.1%dutycycleisachievablewithadimmingfreq
uencylessthan1KHz.
LEDstructure

+
-
-+ -
-

LED: 8*8=64PCS

BacklightLED8串 8 并 64颗 Circuit
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7.Timingcharacteristicsofinputsignals
7.1. TimingCharacteristics

TheTFT-LCMModuleisoperatedbytheDEonly.

Item Symbols Min Typ Max Unit

Clock

Frequency 1/Tc 136.65 147.84 155 MHz

HighTime Tch - 4/7 - Tc

LowTime Tcl - 3/7 - Tc

FramePeriod Tv

1095 1120 1130 lines

- 60 - Hz

- 16.7 - ms

VerticalDisplayPeriod Tvd - 1080 - lines

OnelineScanningPeriod Th 2080 2200 2248 clocks

HorizontalDisplayPeriod Thd - 1920 - clocks

7.2. Inputdatasignalsanddisplaypositiononthescreen

Displaypositionofinputdata(V·H)



深圳市天正达电子股份有限公司

SHENZHEN TECHSTAR ELECTRONICS

CO.,LTD.

13

7.3. Inputsigal,basicdisplaycolorsandgrayscaleof eachcolor

Eachbasiccolorcanbedisplayedin 256grayscalesfrom8 bitdatasignals.
Accordingtothecombinationof24bitdatasignals,the16.7Mcolordisplaycanbeachievedonthescreen.

8.EDIDSpecifications(TBD)
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9.OPTICAL SPECIFICATION
9.1Overview

ThetestofOpticalspecificationsshallbemeasuredinadarkroom(ambientluminance≤1luxandtempera
ture=25 ±

2℃)withtheequipmentofLuminancemetersystemandtestunitshallbelocatedatanapproximatedistance
50cmfromtheLCDsurfaceata viewingangle ofθandΦequal to 0°， Wereferto

θØ=0(=θ3)asthe3o’clockdirection(the“right”),θØ=90(=θ12)asthe12o’clockdirection(“upward”),θØ=180(
=θ9)asthe9o’clockdirection(“left”)andθØ=270(=θ6)asthe6o’clockdirection(“bottom”).Whilescanningθan
d/orØ,thecenterofthemeasuringspotontheDisplay surface shall stayfixed.The backlight should
beoperating for 30minutes priorto
measurement.VDDshallbe3.3+/-0.3Vat25℃.Optimumviewingangledirectionis6’clock.

9.2pticalcharacteristics
Paramete Conditions Min. Typ. Max. Unit Note

ViewingAngle
(CR>10)

Horizontal
θL - 85 -

degree
θR - 85 -

Vertical
θT - 85 -

θB - 85 -

ContrastRatio Center 1000 1200 - -

ResponseTime Tr+Td - 30 35 ms

CFColorChr
omaticity(CI
E1931)

Redx

Typ.-
0.03

TBD

Typ.
+0.03

-

[Note9-2,9-6]
Normaloperation(
PWMDuty=100%)

Redy TBD -

Greenx TBD -

Greeny TBD -

Bluex TBD -

Bluey TBD -

Whitex 0.316 -

Whitey 0.326 -

NTSCratio % 72 -

CenterLuminanceof
white YLI 250 280 cd/m

CrossTalk CT 2.0 %

Notes:
1. Viewingangle istheangle atwhichthecontrastratio isgreaterthan
10.Theviewinganglesaredeterminedforthehorizontal or3,9o’clockdirection andthevertical
or6,12o’clockdirectionwith respecttothe opticalaxiswhichisnormaltothe
LCDsurface(seeFIGURE1).
2. Contrastmeasurementsshallbe madeatviewingangle ofΘ=0and atthe centerof
theLCDsurface.Luminanceshallbe
measuredwithallpixelsintheviewfieldsetfirsttowhite,thentothe dark(black)state .
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(seeFIGURE1)LuminanceContrastRatio(CR)isdefinedmathematically.

3. CenterLuminanceofwhiteisdefinedasluminancevaluesof5pointaverageacrosstheLCDsurf
ace.Luminanceshallbemeasuredwithallpixelsintheview
fieldsetfirsttowhite.Thismeasurementshallbetakenatthe
locationsshowninFIGURE2foratotalofthemeasurementsperdisplay.
4. TheWhiteluminanceuniformityonLCDsurfaceisthenexpressedas:∆Y=MinimumLuminan
ceof5(or13)points/MaximumLuminanceof5(or13)points.(seeFIGURE2andFIGURE3).
5. ThecolorchromaticitycoordinatesspecifiedinTable5shallbecalculatedfromthespectraldatame
asuredwithallpixelsfirstinred,green,blueandwhite.Measurementsshallbemadeatthecenterofthe
panel.
6. Theelectro-
opticalresponsetimemeasurementsshallbemadeasFIGURE4byswitchingthe“data”inputsignalO
NandOFF.Thetimesneededfortheluminancetochangefrom10%to90% isTr,and90% to10%isTd.
7. Cross-
TalkofoneareaoftheLCDsurfacebyanothershallbemeasuredbycomparingtheluminance(YA)of
a25mmdiameterarea,withalldisplaypixelssettoagraylevel,totheluminance(YB)ofthatsameare
awhenanyadjacentareaisdrivendark

9.3Opticalmeasurements
MeasurementSetUp

Figure2.WhiteLuminanceandUniformityMeasurementLocations(5points)

CenterLuminanceofwhiteisdefined asluminancevaluesofcenter5pointsacrosstheLCDsurface.
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Luminanceshallbemeasuredwithallpixelsintheviewfieldsetfirsttowhite.Thismeasurementshallbetakenatthelocat
ionsshowninFIGURE2foratotalofthemeasurementsperdisplay.

Figure3.UniformityMeasurementLocations(13points)

TheWhiteluminanceuniformityonLCDsurfaceisthenexpressedas:∆Y5=MinimumLuminance
offivepoints/MaximumLuminanceoffivepoints(seeFIGURE2),∆Y13=MinimumLuminanceof1
3points/MaximumLuminanceof13points(seeFIGURE3).

Figure4.ResponseTimeTesting

Theelectro-
opticalresponsetimemeasurementsshallbemadeasshowninFIGURE4byswitchingthe“data”inp
utsignalONandOFF.Thetimesneededforthe luminancetochange from10%to90%
isTdand90%to 10%isTr.

Figure5.CrossModulationTestDescription

Where:
YA=Initialluminanceofmeasuredarea(cd/m2)
YB=Subsequentluminanceofmeasuredarea(cd/m

2)Thelocation measuredwillbeexactly
thesameinbothpatterns
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Cross-
TalkofoneareaoftheLCDsurfacebyanothershallbemeasuredbycomparin
gtheluminance(YA)ofa25mmdiameterarea,with
alldisplaypixelssettoagraylevel,totheluminance(YB)ofthatsameareawhe
nanyadjacentareaisdrivendark(RefertoFIGURE
5).

10. DisplayQuality
ThedisplayqualityofthecolorTFT-LCDmoduleshallbeincompliancewiththeIncomingInspectionStandard.

11. HandlingPrecautions
a) Besuretoturnoffthepowersupplywheninserting ordisconnectingthecable.

Pleaseinsertfortoomuchstressnottojoinaconnectorinthecaseofinsertionofaconnector.
b) Besuretodesignthecabinetsothatthemodule

canbeinstalledwithoutanyextrastresssuchaswarportwist.
c) Sincethefrontpolarizeriseasilydamaged,payattentionnottoscratc

hit.
d) Wipeoffwaterdropimmediately.Longcontactwithwatermaycausediscolorationorspots.
e) Whenthepanelsurfaceis soiled,wipeitwithabsorbentcottonorothersoftcloth.
f) Sincethepanelismadeofglass,itmaybreakorcrackifdroppedorbumpedonhardsurface.Handlewith

care.
g) SinceCMOSLSIisusedinthismodule,takecareofstaticelectricityandinjurethehumanearthwhenhand

ling.Observeallotherprecautionaryrequirementsinhandlingcomponents.
h) Thismodulehas itscircuitryPCBsonthesideandshouldbehandledcarefullyinordernottobestressed.
i) Laminatefilmisattachedtothemodulesurfacetopreventitfrombeingscratched.Peelthelaminatefilmof

fslowlyjustbeforetheusewithstrictattentiontoelectrostaticcharges.Ionizedairshallbeblownoverdurin
gtheaction.Blowoffthe'dust'onthepolarizerbyusing
anionizednitrogengun,etc.Workingunderthefollowingenvironmentsisdesirable.

・

Allworkerswearconductiveshoes,conductiveclothes,conductivefingerstallsandgroundingbeltswithou
tail.

・

UseIonizedblowerforelectrostaticremoval,andpeelofthelaminatefilmwithaconstantspeed.(Peelingofitato
ver2seconds)

j) ThepolarizersurfaceonthepanelistreatedwithAnti-
Glare.IncaseofattachingprotectiveboardovertheLCD,becarefulabouttheopticalinterfacefringe
etc.whichdegradesdisplayquality.

k) DonotexposetheLCDmoduletoadirectsunlight,foralongperiodoftimetoprotectthemodulefro
mtheultravioletray.

l) WhenhandlingLCDmodulesandassemblingthemintocabinets,pleasebenotedthatlong-
termstorageintheenvironmentofoxidizationordeoxidizationgasandtheuseofsuchmaterialsasreagen
t,solvent,adhesive,resin,etc.whichgeneratethesegasses,maycausecorrosionanddiscolorationofth
eLCDmodules.

m) LiquidcrystalcontainedinthepanelmayleakiftheLCDisbroken.Rinseitassoonaspossibleifit
getsinsideyoureyeormouthbymistake.

n) Disassemblingthemodulecancausepermanentdamageandshouldbe
strictlyavoided.Pleasedon'tremovethefixedtape,insulatingtapeetcthatwaspastedonthe
originalmodule.(Exceptforprotectionfilmofthepanel.)

o) Becarefulwhen usingitforlong timewith fixedpatterndisplayasit
maycauseafterimage.(Pleaseuseascreensaveretc.,inordertoavoidanafter
image.)

p) Ifaminuteparticleentersinthemoduleandadherestoanopticalmaterial,itmaycausedisplaynon-
uniformity issue,etc.Therefore, fine-pitch filtershavetobeinstalled tocooling and
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inhalationholeifyouintendtoinstallafan.
q) Epoxyresin(amineseriescuringagent),siliconeadhesivematerial(dealcoholizationseriesandoximes

eries),trayformingagent(azocompound)etc,inthecabinetorthepackingmaterialsmayinduceabnormal
displaywithpolarizerfilmdeteriorationregardlessofcontactornoncontacttopolarizerfilm.Besuretoconfi
rmthe
componentofthem.

r) Donotusepolychloroprene.Ifyouuseit,thereissomepossibilityofgeneratingCl2gasthatinflue
ncesthereliabilityoftheconnectionbetweenLCDpanelanddriverIC.

s) Donot putalaminatefilm onLCD module,after
peelingoftheoriginalone.Ifyouputonit,itmaycausediscolorationor
spotsbecauseoftheoccurrenceofairgapsbetweenthepolarizerandthefilm.

t) GroundmodulebezeltostabilizeagainstEMIandexternalnoise.

12. PackagingCondition(TBD)
Pilingnumberofcartons

Packagequantityinonecarton

Cartonsize

Totalmassofonecartonfilledwithfullmodules

Packingform

13. Label (TBD)
1) ModuleBarcodelabel:T

BD
2) PackingbarcodelabelT

BD

14. RoHSDirective
ThisLCDopen-celliscompliantwithRoHSDirective.

15. ReliabilityTestItems
No. TestItem Conditions
1 Hightemperaturestoragetest Ta=60℃72h

2 Lowtemperaturestoragetest Ta=-20℃72h

3 Hightemperature
&highhumidityoperationtest

Ta=50℃80%RH72h
(Nocondensation)

4 Hightemperatureoperationtest Ta=50℃72h

5 Lowtemperatureoperationtest Ta=0℃ 72h

[ResultEvaluationCriteria]Underthedisplayqualitytestconditionwithnormaloperationstate.
Donotchangetheseconditionassuchchangesmayaffectpracticaldisplayfunction.[Normal

operation state] temperature：﹢15~﹢35℃，Humidity：45~75%，Atmospheric

pressure：86~106kPa
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16. Mechanicaldrawing
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