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Key Applications

•Architectural

•Downlight

•Indoorarea

•Lamps

- MR16,PAR,GU10 

and Candles

•Outdoorarea

- High-luxstreetlight

modules 

•Specialtylighting

•Spotlight

Features

•Microsized:LUXEONZ, 

1.3 x 1.7 mm and LUXEON Z ES, 

1.6 x 2.0 mm

•Undomeddevicearchitecture

•HottestedatT
j
 = 85°C

•Maxdrivecurrent:LUXEONZES

1.2A,LUXEONZ1A

•FreedomfromBinning

•1,3,5stepSDCMMacAdam

ellipse options 

•Lowestthermalresistance3°C/W

Benefits

•Highestluminancetodeliver

punch

•Ultimatedesignlexibility 

frommicroformfactor

•Preciseopticalcontrolfrom 

anundomedarchitecture

•Enablessmallcustomizable 

andscalablelightengines

•Leadingsystemlevellm/$

proposition

LUXEON Z 

LUXEON Z ES   
Breakthroughluminance,designlexibility 

andopticalcontrolforIlluminationsolutions

Introduction

PhilipsLumiledstechnologyenablesthenewLUXEON® Z and LUXEON Z ES LEDs.   

TheLUXEONZisafamilyofmicrosizedIlluminationgradeemittersthatistheirstever

1-stepMacAdamEllipsewarmwhiteLEDthatenablesneverbeforeseencolorconsistency,

luminance,luxdensityanddesignlexibilityfornextgenerationlightingsolutions.LUXEON

Zfamilyisundomed,afeaturethatprovidesun-matchedopticallexibilityforprecisebeam

anglecontrol.Testedandbinnedatapplicationconditions(T
j
 = 85°C), the LUXEON Z and Z 

ESemittersareanidealchoiceforindoorandoutdoorlightsourcesrequiringsuperiorbeam

angles,highereficacyandlowercosts.
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General Information

Product Nomenclature

LUXEONZandZESemittersarespeciiedandbinnedunder“hot”conditionscomparabletothosefoundin“real-world”

lightingproducts.ThetestconditionsforLUXEONZESandLUXEONZare700mADCand500mADCrespectivelywith

junctiontemperatureat85°C

 

Thepartnumberdesignationisexplainedasfollows:

LXZn-abcd-y

Where:

n — 1forLUXEONZand2forLUXEONZES

a,b — designatesnominalANSICCT(27for2700K,30for3000K,RBforRoyalBlue)

c,d — designatesminimumCRIperformance(7for70CRI,8for80CRI,9for90CRI)

y — 1 designates 1 SDCM*,3designates3SDCMand5designates5SDCM(onlyfor80and90CRIversions. 

  70CRIpartsorlowerwillnothaveaSDCMdesignationandallpartsarebinnedwithina5stepSDCM).

 

Therefore,3SDCM2700K/80CRILUXEONZESwillhavethefollowingpartnumber:

L X Z 2 – 2 7 8 0 - 3

Therefore,4000K/70CRILUXEONZESwillhavethefollowingpartnumber:

LXZ2-4070

Therefore,5SDCM3000K/80CRILUXEONZwillhavethefollowingpartnumber:

L X Z 1 – 3 0 8 0 - 5

Average Lumen Maintenance Characteristics

LUXEONZproductsaretestedincompliancewithLM-80.Pleasevisitwww.philipslumileds.com/support/documentation/

lumen-maintenanceorcontactyourlocalPhilipsLumiledsTechnicalSolutionsManagerforTM-21extrapolationsorother

support.

Environmental Compliance

PhilipsLumiledsiscommittedtoprovidingenvironmentallyfriendlyproductstothesolid-statelightingmarket. 

LUXEONZandLUXEONZESproductsarecomplianttotheEuropeanUniondirectivesontherestrictionofhazardous

substancesinelectronicequipment,namelytheRoHSandREACHdirectives.PhilipsLumiledswillnotintentionallyadd

thefollowingrestrictedmaterialtotheLUXEONZandLUXEONZES:lead,mercury,cadmium,hexavalentchromium,

polybrominatedbiphenyls(PBB)orpolybrominateddiphenylethers(PBDE).

___________________________
*1SDCMisavailableonspecialrequest.PleasecontactyourSalesrepresentative. 
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Product Selection

Product Selection Guide for LUXEON Z ES Emitters 

Junction Temperature = 85°C

Table 1.  LUXEON Z ES

Part 
Number

Nominal  
CCT

Min
CRI

700 mA 1A 350 mA

Min. Flux 
(lm)

Typical Flux 
(lm)

Typical Vf 
(V)

Typical 
Efficacy 
(lm/W)

Typical Flux 
(lm)

Typical Vf 
(V)

Typical 
Efficacy 
(lm/W)

Typical Flux 
(lm)

Typical Vf 
(V)

Typical 
Efficacy 
(lm/W)

LXZ2-2780-y 2700K 80 150 175 2.80 89 198 2.86 81 102 2.72 107

LXZ2-2790-y 2700K 90 110 135 2.80 69 178 2.86 62 79 2.72 83

LXZ2-3080-y 3000K 80 160 180 2.80 92 238 2.86 83 105 2.72 111

LXZ2-3090-y 3000K 90 120 145 2.80 74 191 2.86 67 85 2.72 89

LXZ2-3580-y 3500K 80 170 190 2.80 97 251 2.86 88 111 2.72 117

LXZ2-4080-y 4000K 80 180 195 2.80 99 257 2.86 90 114 2.72 120

LXZ2-4070 4000K 70 190 210 2.80 107 277 2.86 97 123 2.72 129

LXZ2-5070 5000K 70 200 215 2.80 110 284 2.86 99 126 2.72 132

LXZ2-5770 5700K 70 200 215 2.80 110 284 2.86 99 126 2.72 132

Notes for Table 1:

1. AllLUXEONZESemittersaretestedandbinnedat700mA/85°C.

2.  PhilipsLumiledsmaintainsatoleranceof±6.5%onluminousluxand±2onCRImeasurements.

3.  Inthepartnumberthe-yisthedesignationforthecolorrequirement.On80and90CRIversions-1designates1SDCM,-3designates3SDCM,-5designates5SDCM.
70CRIpartsorlowerwillnothaveaSDCMdesignationandallpartsarebinnedwithina5stepSDCM..

Product Selection for LUXEON Z Emitters 

Junction Temperature = 85°C

Table 2.  LUXEON Z

Part 
Number

Nominal  
CCT

Min
CRI

500 mA 700 mA 1A

Min. Flux 
(lm) 

Typical Flux 
(lm)

Typical Vf 
(V)

Typical 
Efficacy 
(lm/W)

Typical Flux 
(lm)

Typical Vf 
(V)

Typical 
Efficacy 
(lm/W)

Typical Flux 
(lm)

Typical Vf 
(V)

Typical 
Efficacy 
(lm/W)

LXZ1-2780-y 2700K 80 100 115 2.80 82 147 2.85 74 191 2.89 66

LXZ1-3080-y 3000K 80 110 124 2.80 89 159 2.85 80 206 2.89 71

LXZ1-3580-y 3500K 80 110 124 2.80 89 159 2.85 80 206 2.89 71

LXZ1-4080-y 4000K 80 120 130 2.80 93 166 2.85 83 216 2.89 75

LXZ1-4070 4000K 70 120 134 2.80 96 172 2.85 86 223 2.89 77

LXZ1-5070 5000K 70 130 148 2.80 106 189 2.85 95 246 2.89 85

LXZ1-5770 5700K 70 140 152 2.80 109 195 2.85 98 253 2.89 88

LXZ1-6565 6500K 65 140 154 2.80 110 197 2.85 99 256 2.89 89

Notes for Table 2:

1. AllLUXEONZemittersabovearetestedandbinnedat500mA/85°C.

2.  PhilipsLumiledsmaintainsatoleranceof±6.5%onluminousluxand±2onCRImeasurements.

3.  Inthepartnumberthe-yisthedesignationforthecolorrequirement.On80CRIversions-3designates3SDCMand-5designates5SDCM.70CRIpartsorlowerwill
nothaveaSDCMdesignationandallpartsarebinnedwithina5stepSDCM.
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Optical Characteristics

LUXEON Z ES at Test Current 700 mA, Junction Temperature 85°C  

& LUXEON Z at Test Current 500 mA, Junction Temperature 85°C 

Table 3.

Nominal ANSI  
CCT

Color Temperature  
CCT  Typical

Typical Total Included  
Angle1 (degrees)  u

0.90V
 

Typical Viewing  
Angle2 (degrees) 

2u 1/2

2700K 2725K 160 120

3000K 3045K 160 120

3500K 3465K 160 120

4000K 3985K 160 120

5000K 5028K 160 120

5700K 5665K 160 120

6500K 6250K 160 120

Notes for Table 3:

1.  Totalangleatwhich90%oftotalluminousluxiscaptured.

2.  Viewingangleistheoffaxisanglefromlampcenterlinewheretheluminousintensityis½ofthepeakvalue.

Electrical Characteristics

LUXEON Z ES at Test Current 700 mA, Junction Temperature 85°C  

& LUXEON Z at Test Current 500 mA, Junction Temperature 85°C

Table 4.

Nominal ANSI CCT

Forward Voltage Vf, 1  
(V)

Typical Temperature 
Coefficient of Forward Voltage2 

(mV/°C) 
DV

F
 / DT

J

LUXEON Z ES
Typical Thermal Resistance 

Junction to Thermal Pad (°C/W) 
Ru 

J-C

LUXEON Z
Typical Thermal Resistance 

Junction to Electrical Pads (°C/W) 
Ru 

J-C

Min. Max.

2700K 2.5 3.25 -1.6 3 6

3000K 2.5 3.25 -1.6 3 6

3500K 2.5 3.25 -1.6 3 6

4000K 2.5 3.25 -1.6 3 6

5000K 2.5 3.25 -1.6 3 6

5700K 2.5 3.25 -1.6 3 6

6500K 2.5 3.25 -1.6 3 6

Notes for Table 4:

1.  PhilipsLumiledsmaintainsatoleranceof±0.06Vonforwardvoltagemeasurements.

2. MeasuredbetweenT
J
=25°CandT

J
=110°CatI

f
=700mAforLUXEONZESandI

f
=500mAforLUXEONZ.
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Absolute Maximum Ratings

Table 5.

Parameter  LUXEON  Z ES   LUXEON  Z

DCForwardCurrent(mA)1, 2 1200 1000

PeakPulsedForwardCurrent(mA)1, 3 1350 1200

ESDSensitivity <8000VHumanBodyModel(HBM) 
Class3AJEDECJS-001-2012

<8000VHumanBodyModel(HBM) 
Class3AJEDECJS-001-2012

LEDJunctionTemperature1 135°C 135°C

OperatingCaseTemperatureat700mA -40°C-135°C -40°C-135°C

StorageTemperature -40°C-135°C -40°C-135°C

SolderingTemperature JEDEC020c260°C JEDEC020c260°C

AllowableRelowCycles 3 3

ReverseVoltage(Vr)5, 6 LUXEONZLEDsarenotdesignedtobedriveninreversebias

Notes for Table 5:

1.  Propercurrentderatingmustbeobservedtomaintainjunctiontemperaturebelowthemaximum.  
ForadditionalinformationonthermalmeasurementguidelinespleaserefertoApplicationBriefsAB105andAB120.

2.  Residualperiodicvariationsduetopowerconversionfromalternatingcurrent(AC)todirectcurrent(DC),alsocalled“ripple”,withfrequencies≥100Hzandamplitude 
≤150mAand200mArespectivelyareacceptable,assumingtheaveragecurrentthroughouteachcycledoesnotexceed1200mAand1000mArespectively.

3.  Pulsedoperationwithapeakdrivecurrentof1350mAand1200mArespectivelyareisacceptableifthepulseon-timeis≤5mspercycleandthedutycycleis≤50%.

4. Transientreversevoltagesandsurgecurrentsduetoelectricalswitchingorsupplyinterruptionsareacceptableiftheseeventsdonotlastformorethan10ms,the
amplitudeofthereversevoltagedoesnotexceed5Vandthereversecurrentislessthan200μA.

5. Maximum5Vreverseforupto10sisanacceptablebeginningoflife,onetimetestcondition.

JEDEC Moisture Sensitivity

Table 6.

Level
Floor Life

Soak Requirements 
Standard

Time Conditions Time Conditions

1 unlimited
[30°C/
85%RH

168h
+5/-0

85°C/85%
RH
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Mechanical Dimensions of LUXEON Z ES

Notes for Figure 1:

1. Donothandlethedevicebythetopofpackage.Excessiveforceonthetopofthepackagemaydamagethesurfaceortheinteriorofthedevice.

2. Drawingsnottoscale.

3. Alldimensionsareinmillimeters.

4. Thethermalpadiselectricallyisolatedfromtheanodeandcathodecontactpads.


































 





















 





Figure 1.  Package outline drawing for LUXEON Z ES.
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Mechanical Dimensions of LUXEON Z

Notes for Figure 2:

1. Donothandlethedevicebythetopofpackage.Excessiveforceonthetopofthepackagemaydamagethesurfaceortheinteriorofthedevice.

2. Drawingsnottoscale.

3. Alldimensionsareinmillimeters.

4. Boththeanodeandcathodecontactpadsarealsothethermalpads.

Figure 2.  Package outline drawing for LUXEON Z.
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Solder Pad Design

Notes for Figures 3 and 4:

1.  ThedrawingaboveshowstherecommendedsolderpadlayoutonPrintedCircuitBoard(PCB).

2. ApplicationBriefAB120(LUXEONZES)andAB105(LUXEONZ)providethedetailsofthePCBboardlayoutdesign.Inaddition,the.dwgilesareavailableat 
www.philipslumileds.comandwww.philipslumileds.cn.com.

Figure 3.  Recommended PCB footprint for LUXEON Z ES for high 

component count density based on solder mask defined pads.  Dimensions in mm.

Figure 4.  Solder pad layout for LUXEON Z.
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Relative Spectral Distribution

Relative Spectral Distribution vs. Wavelength Characteristics

Figure 5.  
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Light Output Characteristics

Relative Light Output vs. Junction Temperature for LUXEON Z ES, 

Test Current at 700 mA

Relative Light Output vs. Forward Current for LUXEON Z ES,  

Junction Temperature = 85°C

Figure 6. 

Figure 7. 
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Forward Current Characteristics for LUXEON Z ES, 

Junction Temperature = 85°C

Figure 8. 
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Relative Light Output vs. Junction Temperature for LUXEON Z White, 

Test Current at 500 mA

Relative Light Output vs. Forward Current for LUXEON Z White, 

Junction Temperature = 85°C

Figure 9. 

Figure 10. 
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Forward Current Characteristics for LUXEON Z White, 

Junction Temperature = 85°C

Figure 11. 



LUXEONZandLUXEONZESDatasheetDS12020131205©2013PhilipsLumiledsLightingCompany. 14

Typical Spatial Radiation Pattern 

LUXEON Z ES

LUXEON Z ES Typical Polar Radiation Pattern 

Figure 12.  

Figure 13. 
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Typical Spatial Radiation Pattern 

LUXEON Z

LUXEON Z  Typical Polar Radiation Pattern 
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Emitter Pocket Tape Packaging for LUXEON Z ES

Notes for Figure 16:

1. Alldimensionsareinmillimeters

Emitter Reel Packaging for LUXEON Z ES

Figure 16.  Emitter pocket tape packaging for LUXEON Z ES.

Figure 17.  Emitter reel packaging for LUXEON Z ES.
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Emitter Pocket Tape Packaging for LUXEON Z

Notes for Figure 18:

1. Alldimensionsareinmillimeters

Figure 18.  Emitter pocket tape packaging for LUXEON Z.

4±0.1 1.75±0.1

8
+0.3

-0.1

1.75±0.1
SPROCKET HOLE

Ø1.5±0.1

0.20±0.02

1.50±0.05

0.88±0.05 5° MAX

1.90±0.05

5° MAX
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Emitter Reel Packaging for LUXEON Z

Figure 19.  Emitter reel packaging for LUXEON Z.
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Product Binning and Labeling

Purpose of Product Binning

Inthemanufacturingofsemiconductorproducts,therearevariationsinperformancearoundtheaveragevaluesgiveninthe

technicaldatasheets.Forthisreason,PhilipsLumiledsbinstheLEDcomponentsforluminousluxandforwardvoltage(V
f 
). 

Colorisofferedinasingle1step,3-stepor5-stepMacAdamellipsecolorspacecenteredontheANSICCTcolorbins.For

additionalinformationpleasereviewtheMacAdamellipsetechnicaldeinitionsection.

Decoding Product Bin Labeling

LUXEONZESandLUXEONZemittersarelabeledusingafourdigitalphanumericcode(CATcode)depictingthebinvalues

foremitterspackagedonasinglereel.Allemitterspackagedwithinareelareofthesame3-variablebincombination.Reelsof

LUXEONZemittersarelabeledwithafourdigitalphanumericCATcodefollowingtheformatbelow.

ABCD

A= Flux/Radiometricpowerbin(L,M,etc.)

BandC= ColorBin(5A,5B,5C,5D,50,30,3U,3L,10)

D =    V
f
bin(P,R,S)

Table 7.  LUXEON Z and Z ES Cat Code Logic

A B C D

FluxbinperDS

1for1step 0for1step

V
f
bin3for3step

0for70CRI 
UorL(above(U)orbelow(L)blackbodyline) 

for80CRI

5for5step A/B/C/D(5stepquadrantfor80and90CRI), 
0for70CRIorless

70 CRI:

1. Only5stepavailablei.e.eg:LXZ2-4070etcwill,bydefault,mean5step.

2.  3stepand1steparesubsetsof5stephencethecatcodewillstate30or10ifthepartisactually3or1step.

80/90 CRI:

1.  1stepavailablein2780/90,3080/90,3580only.PleasecontactyourPhilipsLumiledsSalesrepresentativeforsupport.

2.  3Uand3Lwillbethecolorbincatcodes.Forproductbelowblackbodybelowworkwithyourdistributionrepresentativeonsupportabilitypervolumerequirements.
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Luminous Flux and Forward Voltage Bins

Table8liststhestandardphotometricluminousluxbinsforLUXEONZESandLUXEONZemitters(testedandbinnedat

700mAand500mA,respectively,andT
j
=85°C).Althoughseveralbinsareoutlined,productavailabilityinaparticularbin

variesbyproductionrunandbyproductperformance.Notallbinsareavailableinallcolors.

Table 8.   Flux Bins

Bin Code Minimum Photometric Flux (lm)   Maximum Photometric Flux (lm) 

A 100 110

B 110 120

C 120 130

D 130 140

E 140 150

F 150 160

G 160 170

H 170 180

J 180 190

K 190 200

L 200 210

M 210 220

N 220 230

P 230 240

Table9listsminimumandmaximumV
f
binvaluesperemitter.Althoughseveralbinsareoutlined,productavailabilityina

particularbinvariesbyproductionrunandbyproductperformance.

Table 9.  V
f
 Bins

Bin Code
Minimum Forward Voltage 

(V)
Maximum Forward Voltage 

(V)

P 2.50 2.75

R 2.75 3.00

S 3.00 3.25
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LUXEON Z and LUXEON Z ES: 1-step, 3-step  

(above and below blackbody) and 5-step MacAdam Ellipse Color 

Definition  

Table 10.  LUXEON Z and LUXEON Z ES 1-step MacAdam Ellipse Parameters

Nominal  
ANSI CCT

Color Space
Center Point  

(cx, cy)
Major Axis,  

a
Minor Axis,  

b
Ellipse Rotation  
Angle (degrees)

2700K Single1-stepMacAdamellipse (0.4578,0.4101) 0.00270 0.00140 53.70

3000K Single1-stepMacAdamellipse (0.4338,0.4030) 0.00278 0.00136 53.22

3500K Single1-stepMacAdamellipse (0.4073,0.3917) 0.00309 0.00138 54.00

Only available in 80 and 90 CRI.

Table 11.  LUXEON Z and LUXEON Z ES 3-step MacAdam Ellipse Parameters

Nominal  
ANSI CCT

Color Space
Center Point  

(cx, cy)
Major Axis,  

a
Minor Axis,  

b
Ellipse Rotation  
Angle (degrees)

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

Only available in 80 and 90 CRI.

Table 12.  LUXEON Z and LUXEON Z ES 5-step MacAdam Ellipse Parameters

Nominal 
ANSI CCT

Color Space
Center Point 

(cx, cy)
Major Axis, 

a
Minor Axis, 

b
Ellipse Rotation  
Angle (degrees)

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 59.09

Available in 70, 80 and 90 CRI.

Note for Tables 10, 11 & 12:

•  PhilipsLumiledsmaintainsatestertoleranceof±0.005onx,ycolorcoordinates.
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NOTE: Color bin space illustration 
for  2700K, 3000K & 3500K.
For CCT above 4000K, the elipse 
centers are all above BBL line.

Bin 3U[1]

Bin 3L[2]

[1] Color bin 3U denotes the area ABOVE
BBL enclosed by 3-step MAE and (outside) 
1-step MAE 
[2] Color bin 3L denotes the area BELOW
BBL enclosed by 3-step MAE and (outside) 
1-step MAE 
B1 to B4 are intersection points on BBL

Bin 5A

Bin 5B

Bin 5C

Bin 5D

Bin 10

      Color Space Definition for Above and Below Blackbody   Parameter Definition of MacAdam Ellipse
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