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Benefits

•Highluminancefor

directionalapplications

•Optimizedforextreme

eficacy

•Excellentcolorconsistency

•Provenreliability

LUXEONTXDatasheetDS133©2013PhilipsLumiledsLightingCompany.

Key Applications

•Downlights

•HighBay&LowBay

•IndoorAreaLighting

•Lamps

•Outdoor

LUXEONTX
Extremeeficacythatwilltransform

yournextmarketleadingluminaire

Introduction

LUXEON®TXemittersareilluminationgradeLEDsdesignedtodeliverhigheficacywithhighluxdensity

toenabledirectionalandhigh-lumenapplications.WithFreedomfromBinningTMandextremeperformance,

LUXEONTXemittersensuresystemcolorpointaccuracyandprovidelampandluminairedesignerswiththe

lexibilitytooptimizeforthehighestpossibleeficacyorforlowsystemcost,invastCorrelatedColorTemperature

(CCT)rangesat70CRIfrom3000Kto6500K,at80and85CRIfrom2700Kto5000K,andat90CRIfrom2700K

to3000K.
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General Information

Product Nomenclature

LUXEONTXemittersarespeciiedandbinned“hot”underconditionscomparabletothosefoundin“real-world”lighting

products.ThetestconditionsforLUXEONTXare700mADCwithjunctiontemperatureat85°C.

Thebasepartnumberdesignationisexplainedasfollows:

L1T2–xxyys0000zzz0

Where:

xx — designatesnominalANSICCT(27for2700K,30for3000K)

yy — designatesminimumCRIperformance(70for70CRI,80for80CRI)

s — designatesSDCM(0forfulldistribution,3for3-stepSDCM,5for5-stepSDCM)

zzz — designatesminimumluxlevelatstandardbinningcurrentandtemperature(210for210lm,etc.)

Therefore,80CRI3-stepSDCMproductstestedandbinnedat3000Kwitha210lmminimumluxatbinningcurrentand

temperaturewillhavethepartnumberingscheme:

L1T2–3080300002100

Thebasepartnumbersreferredtointhisdocumentinthefollowingformatindicatefullluxandcolordistribution:

L1T2–xxyy000000000

Average Lumen Maintenance Characteristics

LUXEONTXproductsaretestedincompliancewithLM-80.PleasevisittheLM-80documentationsiteat

www.philipslumileds.com/support/documentation/lumen-maintenanceorcontactyourlocalPhilipsLumiledsTechnical

SolutionsManagerforTM-21extrapolationsorothersupport.

Environmental Compliance

PhilipsLumiledsiscommittedtoprovidingenvironmentallyfriendlyproductstothesolid-statelightingmarket.LUXEONTX

complieswiththeEuropeanUniondirectivesontherestrictionofhazardoussubstancesinelectronicequipment,namelythe

RoHSandREACHdirectives.PhilipsLumiledswillnotintentionallyaddthefollowingrestrictedmaterialtotheLUXEONTX:

lead,mercury,cadmium,hexavalentchromium,polybrominatedbiphenyls(PBB)orpolybrominateddiphenylethers(PBDE).
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Product Selection

Product Selection Guide for LUXEON TX Emitters, Junction Temperature = 85°C

Table 1.  

Typical Performance Characteristics

Base 
Part Number

Nominal 
ANSI CCT

Min CRI Min Luminous Flux (lm) Typical Luminous Flux (lm) Typical Forward Voltage (V)  Typical Efficacy (lm/W)

700 mA 700 mA 350 mA 700 mA 1000 mA 350 mA 700 mA 1000 mA 350 mA 700 mA 1000 mA

L1T2-3070000000000 3000K 70 230 135 245 327 2.71 2.80 2.86 142 125 114

L1T2-4070000000000 4000K 70 250 147 269 360 2.71 2.80 2.86 155 137 126

L1T2-5070000000000 5000K 70 260 151 275 369 2.71 2.80 2.86 159 140 129

L1T2-5770000000000 5700K 70 260 151 275 369 2.71 2.80 2.86 159 140 129

L1T2-6570000000000 6500K 70 260 151 275 369 2.71 2.80 2.86 159 140 129

L1T2-2780000000000 2700K 80 200 118 216 289 2.71 2.80 2.86 124 110 101

L1T2-3080000000000 3000K 80 210 124 227 304 2.71 2.80 2.86 131 116 106

L1T2-3580000000000 3500K 80 220 130 238 319 2.71 2.80 2.86 137 121 112

L1T2-4080000000000 4000K 80 230 136 247 331 2.71 2.80 2.86 143 126 116

L1T2-5080000000000 5000K 80 230 135 247 332 2.71 2.80 2.86 142 126 116

L1T2-2785000000000 2700K 85 170 102 186 249 2.71 2.80 2.86 108 95 87

L1T2-3085000000000 3000K 85 180 108 197 264 2.71 2.80 2.86 114 101 92

L1T2-3585000000000 3500K 85 190 114 208 279 2.71 2.80 2.86 120 106 98

L1T2-4085000000000 4000K 85 200 120 217 291 2.71 2.80 2.86 127 111 102

L1T2-5085000000000 5000K 85 200 118 217 292 2.71 2.80 2.86 124 111 102

L1T2-2790000000000 2700K 90 160 96 175 234 2.71 2.80 2.86 101 89 82

L1T2-3090000000000 3000K 90 170 103 188 252 2.71 2.80 2.86 109 96 88

Notes for Table 1:

1. PhilipsLumiledsmaintainsatoleranceof±6.5%onluminousluxand±2onCRImeasurements.
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Optical Characteristics

LUXEON TX at 700 mA, Junction Temperature = 85°C

Table 2.

Base Part Number
Nominal ANSI 

CCT

Color Temperature  

CCT
Typical Total  

Included Angle [2] 
(degrees) u

0.90V 

Typical  
Viewing Angle [3] 
(degrees) 2u ½Typical

L1T2-2780000000000
L1T2-2785000000000
L1T2-2790000000000

2700K 2725K 160 120

L1T2-3070000000000
L1T2-3080000000000
L1T2-3085000000000
L1T2-3090000000000

3000K 3045K 160 120

L1T2-3580000000000
L1T2-3585000000000 3500K 3465K 160 120

L1T2-4070000000000
L1T2-4080000000000
L1T2-4085000000000

4000K 3985K 160 120

L1T2-5070000000000
L1T2-5080000000000
L1T2-5085000000000

5000K 5028K 160 120

L1T2-5770000000000 5700K 5665K 160 120

L1T2-6570000000000 6500K 6530K 160 120

Notes for Table 2:

1. Testcurrentis700mAD.C.forallL1T2-xxyy000000000emitters.

2. Totalangleatwhich90%oftotalluminousluxiscaptured.

3. Viewingangleistheoffaxisanglefromlampcenterlinewheretheluminousintensityis½ofthepeakvalue.
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Electrical Characteristics

Electrical Characteristics at 700 mA for LUXEON TX 

Junction Temperature = 85°C

Table 3.

Nominal ANSI  
CCT

Base  
Part Number

Forward Voltage V
f
 [1] (V)

Typical
Temperature Coefficient  

of Forward Voltage [2]  (mV/°C) 
DV

F
 / DT

J

Typical  
Thermal Resistance 

Junction to Thermal Pad  
(°C/W) 
Ru 

J-C

Minimum Maximum

2700K
L1T2-2780000000000
L1T2-2785000000000
L1T2-2790000000000

2.5 3.0 -1.6 3

3000K

L1T2-3070000000000
L1T2-3080000000000
L1T2-3085000000000
L1T2-3090000000000

2.5 3.0 -1.6 3

3500K L1T2-3580000000000
L1T2-3585000000000 2.5 3.0 -1.6 3

4000K
L1T2-4070000000000
L1T2-4080000000000
L1T2-4085000000000

2.5 3.0 -1.6 3

5000K
L1T2-5070000000000
L1T2-5080000000000
L1T2-5085000000000

2.5 3.0 -1.6 3

5700K L1T2-5770000000000 2.5 3.0 -1.6 3

6500K L1T2-6570000000000 2.5 3.0 -1.6 3

Notes for Table 3:

1. PhilipsLumiledsmaintainsatoleranceof±0.06Vonforwardvoltagemeasurements.

2.MeasuredbetweenT
j
=25°CandT

J
=110°CatI

f
=700mA.

Absolute Maximum Ratings

Table 4. 

Parameter  LUXEON TX

DCForwardCurrent[1][2] 1050mA 1200mA

PeakPulsedForwardCurrent[1][3] 1200mA 1350mA

LEDJunctionTemperature[1] 150°C 135°C

ESDSensitivity <8000VHumanBodyModel(HBM)Class3AperJEDECJS-001-2012

OperatingCaseTemperatureat700mA -40°C-135°C

StorageTemperature -40°C-135°C

SolderingTemperature JEDEC020c260°C

AllowableRelowCycles 3

ReverseVoltage(Vr)[4][5] LUXEONTXLEDsarenotdesignedtobedriveninreversebias

Notes for Table 4:

1. Propercurrentderatingmustbeobservedtomaintainjunctiontemperaturebelowthemaximum.Foradditionalinformationonthermalmeasurementguidelinesplease
refertoApplicationBriefAB106.

2. Residualperiodicvariationsduetopowerconversionfromalternatingcurrent(AC)todirectcurrent(DC),alsocalled“ripple”,withfrequencies≥100Hzandamplitude
≤150mAareacceptable,assumingtheaveragecurrentthroughouteachcycledoesnotexceedthemaximumallowableDCForwardCurrentatthecorresponding
maximumjunctiontemperature.

3. PulsedoperationwithapeakdrivecurrentequaltothestatedPeakPulsedForwardCurrentisacceptableifthepulseon-timeis≤5mspercycleandthedutycycle
is≤50%.

4. Transientreversevoltagesandsurgecurrentsduetoelectricalswitchingorsupplyinterruptionsareacceptableiftheseeventsdonotlastformorethan10ms,the
amplitudeofthereversevoltagedoesnotexceed5Vandthereversecurrentislessthan200μA.

5.Max5Vreverseforupto10sisanacceptablebeginningoflife,onetimetestcondition.
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JEDEC Moisture Sensitivity

Table 5.

Level
Floor Life

Soak Requirements 
Standard

Time Conditions Time Conditions

1 unlimited [30°C/
85%RH

168h
+5/-0

85°C/85%
RH

Reflow Soldering Characteristics

Table 6.

Profile Feature Lead Free Assembly

AverageRamp-UpRate(Ts
max

toTp) 3°C/secondmax

PreheatTemperatureMin(Tsmin) 150°C

PreheatTemperatureMax(Tsmax) 200°C

PreheatTime(tsmintotsmax) 60-180seconds

LiquidusTemperature(TL) 217°C

TimeMaintainedAboveTime(tL) 60-150seconds

Peak/ClassiicationTemperature(TP) 260°C

TimeWithin5°CofActualPeakTemperature(tP) 20-40seconds

Ramp-DownRate 6°C/secondmax

Time25°CtoPeakTemperature 8minutesmax

Figure 1.  Temperature profile for Table 6.

JEDEC 020c
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Mechanical Dimensions

Notes for Figure 2:

1.Donothandlethedevicebythelens.Excessiveforceonthelensmaydamagethelensitselfortheinteriorofthedevice.

2.Drawingsnottoscale.

3.Alldimensionsareinmillimeters.

4. Thethermalpadiselectricallyisolatedfromtheanodeandcathodecontactpads.

Figure 2.
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Solder Pad Design

Notes for Figure 3:

1.Alldimensionsareinmillimeters.

2. TheigureshowstherecommendedLUXEONTXlayoutonPrintedCircuitBoard(PCB).

3. Formoreinformationonassemblyandlayout,pleaserefertoApplicationBrief106(AB106).

4. The.dwgilesareavailableatwww.philipslumileds.comandwww.philipslumileds.cn.com.

Figure 3.  Solder pad layout. 

 

XX
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Typical Relative Spectral Distribution vs. Wavelength Characteristics

L1T2-xx70000000000 (70 CRI, White) at Test Current, Junction Temperature = 85°C

L1T2-xx80000000000 (80 CRI, White) at Test Current, Junction Temperature = 85°C

Figure 4.  Color Spectrum of L1T2-xx70000000000.

Figure 5.  Color Spectrum of L1T2-xx80000000000.
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Typical Relative Spectral Distribution vs. Wavelength Characteristics, 

Continued

L1T2-xx90000000000 (90 CRI, White) at Test Current, Junction Temperature = 85°C

Figure 6.  Color Spectrum of L1T2-xx90000000000.
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Typical Relative Light Output

Typical Relative Light Output vs. Junction  Temperature for L1T2-xxyy000000000 (White) 

Test Current = 700 mA

Typical Relative Light Output vs . Forward Current for L1T2-xxyy000000000 (White) 

Junction Temperature = 85°C

Figure 8.  Typical relative luminous flux vs. forward current, L1T2-xxyy000000000.

Figure 7.  Typical relative light output vs. junction temperature, L1T2-xxyy000000000.
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Typical Forward Current Characteristics

Forward Current vs. Forward Voltage for L1T2-xxyy000000000 (White) 

Junction Temperature = 85°C

Figure 9.  Typical forward current vs. forward voltage, L1T2-xxyy000000000.
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Emitter Pocket Tape Packaging
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Figure 10.  Emitter pocket tape packaging.
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Emitter Reel Packaging
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Figure 11.  Emitter reel packaging.
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Product Binning and Labeling

Purpose of Product Binning

Inthemanufacturingofsemiconductorproducts,therearevariationsinperformancearoundtheaveragevaluesgiveninthe

technicaldatasheets.Forthisreason,PhilipsLumiledsbinstheLEDcomponentsforluminousluxandforwardvoltage(V
f
).

Colorisofferedinasingle3-stepor5-stepMacAdamellipsecolorspacecenteredontheANSICCTcolorbins.Foradditional

informationpleasereviewtheMacAdamellipsetechnicaldeinitionsection.

Decoding Product Bin Labeling

LUXEONTXemittersarelabeledusingafourdigitalphanumericCATcodefollowingtheformatbelow:

ABCD

A B C D

FluxBin NominalANSICCT SDCMDeinition Vf min max

seeluxbintable 1 6500K 3

3-step(80,85,90CRI)

P 2.50V 2.75V

2 5700K U R 2.75V 3.00V

3 5000K L

5 4000K 5 5-step(70CRI)

6 3500K A

5-step(80,85,90CRI)7 3000K B

8 2700K C

D
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Product Binning and Labeling, Continued

Table7liststhestandardphotometricluminousluxbinsforLUXEONTXemitters(testedandbinnedat700mAand

T
j
=85°C).Althoughseveralbinsareoutlined,productavailabilityinaparticularbinvariesbyproductionrunandbyproduct

performance.

Notallbinsareavailableinallcolors.

Table 7.   Flux Bins – White

Bin Code
Minimum Photometric Flux  

(lm)

G 160

H 170

J 180

K 190

L 200

M 210

N 220

P 230

Q 240

R 250

S 260

T 270

U 280

V 290

W 300
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LUXEON TX 3-step and 5-step MacAdam Ellipse Color Definition

Tested at 700 mA DC and Junction Temperature = 85°C

Table 8.  LUXEON  TX Product Characteristics for 3-step MacAdam Ellipse

Nominal  
ANSI CCT

Color Space
Center Point  

(cx, cy)
Major Axis,  

a
Minor Axis,  

b
Ellipse  

Rotation Angle

2700K Single3-stepMacAdamellipse (0.4578,0.4101) 0.00810 0.00420 53.7°

3000K Single3-stepMacAdamellipse (0.4338,0.4030) 0.00834 0.00408 53.2°

3500K Single3-stepMacAdamellipse (0.4073,0.3917) 0.00927 0.00414 54.0°

4000K Single3-stepMacAdamellipse (0.3818,0.3797) 0.00939 0.00402 53.7°

5000K Single3-stepMacAdamellipse (0.3447,0.3553) 0.00822 0.00354 59.6°

Table 9.  LUXEON  TX Product Characteristics for 5-step MacAdam Ellipse

Nominal 
ANSI CCT

Color Space
Center Point 

(cx, cy)
Major Axis, 

a
Minor Axis, 

b
Ellipse 

Rotation Angle

2700K Single5-stepMacAdamellipse (0.4578,0.4101) 0.01350 0.00700 53.7°

3000K Single5-stepMacAdamellipse (0.4338,0.4030) 0.01390 0.00680 53.2°

3500K Single5-stepMacAdamellipse (0.4073,0.3917) 0.01545 0.00690 54.0°

4000K Single5-stepMacAdamellipse (0.3818,0.3797) 0.01565 0.00670 53.7°

5000K Single5-stepMacAdamellipse (0.3447,0.3553) 0.01370 0.00590 59.6°

5700K Single5-stepMacAdamellipse (0.3287,0.3417) 0.01243 0.00533 59.1°

6500K Single5-stepMacAdamellipse (0.3123,0.3282) 0.01115 0.00475 58.6°

Note for Tables 8 & 9:

•  PhilipsLumiledsmaintainsatestertoleranceof±0.005onx,ycolorcoordinates.
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Who We Are

PhilipsLumiledsfocusesononegoal:Creatingtheworld’shighestperformingLEDs.Thecompanypioneeredtheuseof

solid-statelightinginbreakthroughproductssuchastheirstLEDbacklitTV,theirstLEDlashincameraphones,and

theirstLEDdaytimerunninglightsforcars.TodayweofferthemostcomprehensiveportfolioofhighqualityLEDsand

uncompromisingservice.

PhilipsLumiledsbringsLED’squalitiesofenergyeficiency,digitalcontrolandlonglifetospotlights,downlights,highbayand

lowbaylighting,indoorarealighting,architecturalandspecialtylightingaswellasretroitlamps.Ourproductsareengineered

foroptimallightqualityandunprecedentedeficacyatthelowestoverallcost.ByofferingLEDsinchip,packagedandmodule

form,wedeliversupplychainlexibilitytotheinventorsofnextgenerationillumination.

PhilipsLumiledsunderstandsthatsolidstatelightingisnotjustaboutenergyeficiency.Itisaboutelegantdesign.Reinventing

form.Engineeringnewmaterials.Pioneeringmarketsandsimplifyingthesupplychain.It’saboutasharedvision.Learnmore

aboutourcomprehensiveportfolioofLEDsatwww.philipslumileds.com.

RoHS
COMPLIANT

No. E352519


