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		  luxeon ?  rebel automotive specifcation luxeon rebel automotive specifcation optimiz ed solutions for  automotive applications technical datasheet ds58 introduction automotive specifcation luxeon ?  rebel leds are specifcally designed and tested  to meet and exceed expectations for reliability, performance and lifetime in all vehicle  applications. philips lumileds automotive color binning structure meets both sae and  ece color specifcations and provides fner granularity than existing systems. ppap  documentation is available upon request.  automotive specifcation luxeon rebel  leds are superior led products for: ?	 daytime running lights (drl) ?	 turn lamps ?	 stop/tail lamps ?	 position lamps ?	 backup lamps ?	 side marker lamps ?	 rear fog lamps ?	 interior lamps.        g h

 luxeon rebel automotive specifcation datasheet ds58  20121129 2   product nomenclature   ................................................................................................................................................ 3 average lumen maintenance characteristics  ........................................................................................................ 3 environmental compliance  ......................................................................................................................................... 3 flux characteristics   ...................................................................................................................................................... 4 optical characteristics   ................................................................................................................................................ 5 electrical characteristics  ............................................................................................................................................. 6   absolute maximum ratings  ................................................................................................................................... 8   absolute minimum ratings   .................................................................................................................................... 8   jedec moisture sensitivity   ................................................................................................................................... 9 refow soldering characteristics   ............................................................................................................................ 10 mechanical dimensions   ............................................................................................................................................. 11   pad confguration    ................................................................................................................................................ 12   solder pad design  .................................................................................................................................................. 12 wavelength characteristics   ...................................................................................................................................... 13 typical light output characteristics over temperature  .................................................................................... 15 typical forward current characteristics  .............................................................................................................. 17 typical relative luminous flux  ................................................................................................................................ 19 current derating curves   .......................................................................................................................................... 21 typical radiation patterns  ......................................................................................................................................... 25 emitter pocket tape packaging   ................................................................................................................................. 28 emitter reel packaging  .............................................................................................................................................. 29 automotive product binning and labeling   ............................................................................................................ 30 luxeon rebel pc amber color bin structure   ................................................................................................ 35   forward voltage  bins   ............................................................................................................................................. 37 table of contents

 luxeon rebel automotive specifcation datasheet ds58  20121129 3   product nomenclature luxeon rebel is tested and binned at 350 ma.   the part number designation is explained as follows: l x m a -  a b c d - e f g h where: a  designates radiation pattern (value p for lambertian) b  designates color variant (w for automotive white, l for amber and pc amber, h for red-orange)  c  designates color variant (0 for automotive white, amber, pc amber, and red-orange) d  designates technology (1 for automotive white, amber, red-orange standard fux direct color; 2 for pc amber phosphor-converted and  red-orange high fux direct color) e  reserved for future product offerings fgh  minimum luminous fux (lm) performance products tested and binned at 350 ma follow the part numbering scheme: l x m a - p x 0 x - x x x x   average lumen maintenance characteristics lifetime for solid-state lighting devices (leds) is typically defned in terms of lumen maintenancethe percentage of initial light output remaining  after a specifed period of time.  philips lumileds projects that luxeon rebel automotive white products will deliver, on average, 70% lumen maintenance at 50,000 hours    of operation at a forward current of 350 ma at 100% duty cycle.  this projection is based on constant current operation with junction temperature  maintained at or below 135c.  philips lumileds projects that red-orange and amber luxeon rebel products will deliver, on average, 70% lumen maintenance at 30,000 hours    of operation at a forward current of 350 ma at 100% duty cycle.  this projection is based on constant current operation with junction temperature  maintained at or below 125c. philips lumileds projects that pc amber luxeon rebel products will deliver, on average, 70% lumen maintenance at 5,600 hours of operation at a  forward current of 350 ma at 100% duty cycle.  this projection is based on constant current operation with junction temperature maintained at or  below 135c. this performance is based on independent test data, philips lumileds historical data from tests run on similar material systems, and internal  luxeon reliability testing. observation of design limits included in this data sheet is required in order to achieve this projected lumen maintenance. environmental compliance philips lumileds is committed to providing environmentally friendly products to the solid-state lighting market. the luxeon rebel is compliant to  the european union directives on the restriction of hazardous substances in electronic equipment, namely the reach, elv, and rohs directives.  philips lumileds will not intentionally add the following restricted materials to the luxeon rebel: lead, mercury, cadmium, hexavalent chromium,  polybrominated biphenyls (pbb) or polybrominated diphenyl ethers (pbde).

 luxeon rebel automotive specifcation datasheet ds58  20121129 4   flux characteristics for luxeon rebel junction temperature, t j  = 25c  [4]        table 1.   performance at test current   typical performance       at indicated current         minimum luminous   test   typical luminous   drive           flux (lm)  current   flux (lm)  current       color  part number  [5]    f v   [1]    [3]  (ma)  f v   [2]  [3]  (ma)      lxma-pw01-0100  100  350  180  700        lxma-pw01-0110  110  350  195  700      lxma-ph01-0040  40  350  75  700        LXMA-PH01-0050  50  350  85  700        lxma-ph02-0060  60  350  122  700        lxma-ph02-0070  70  350  134  700      lxma-pl01-0023  23.5  350  45  700        lxma-pl01-0030  30  350  60  700        lxma-pl01-0040  40  350  70  700      lxma-pl02-0080  80  350  145  700        lxma-pl02-0090  90  350  165  700        lxma-pl02-0100  100  350  180  700 notes for table 1: 1.   minimum luminous fux performance guaranteed within published operating conditions.  philips lumileds maintains a tolerance of  6.5% on  fux measurements. 2.   typical luminous fux or radiometric power performance when device is operated within published operating conditions. 3.   luxeon rebel products with even higher luminous fux and radiometric power levels will become available in the future.  please consult  philips lumileds for more information. 4.   junction temperature is estimated based on instant measurement at thermal pad temperature of 25c. 5.   please contact phiips lumileds for information on custom part numbers.   flux characteristics amber red-orange automotive white pc amber

 luxeon rebel automotive specifcation datasheet ds58  20121129 5   lambertian luxeon rebel at test current  [1] junction temperature, t j  = 25c  [10] table 2.              typical                temperature   typical               typical   coeffcient of  total   typical           color temperature  [2],[3]    spectral  dominant  included  viewing          cct     half-width  [5]   wavelength  angle  [6]  angle  [7]              (nm)  (nm/  c)  (degrees)   (degrees)      color  min.   typ.   max.   dl 1/2   dl d /  d t j   u 0.90v  2 u  1/2     automotive white  [8]   3800 k  5500 k  6300 k      160  120    red-orange  [9]   610.0 nm  617.0 nm  620.0 nm  20  0.08  160  125    amber  [9]   587.0 nm  590.0 nm  592.0 nm  14  0.10  160  125     pc amber  [8]   588.0 nm  591.0 nm  592.0 nm  80  0.10  160  120 notes for table 2: 1.   luxeon rebel is tested and binned at 350 ma. 2.   dominant wavelength is derived from the cie 1931 chromaticity diagram and represents the perceived color.  philips lumileds maintains a  tolerance of  0.5 nm for dominant wavelength measurements. 3.   cct 5% tester tolerance. 4.   cri (color rendering index) for white product types is 70 typical. 5.   spectral width at ? of the peak intensity. 6.   total angle at which 90% of total luminous fux is captured. 7.   viewing angle is the off axis angle from lamp centerline where the luminous intensity is ? of the peak value. 8.   all white and pc amber products are built with indium gallium nitride (ingan). 9.   all red-orange and amber products are built with aluminum indium gallium phosphide (alingap). 10.   junction temperature is estimated based on instant measurement at thermal pad temperature of 25c. optical characteristics

 luxeon rebel automotive specifcation datasheet ds58  20121129 6   electrical characteristics at 350 ma for luxeon rebel,  junction temperature, t j  = 25oc table 3.              typical   typical              typical   temperature   thermal              dynamic   coeffcient of  resistance                                         forward voltage v f   [1]  resistance  [4]   forward voltage  [2]   junction to          (v)    (  )   (mv/c)  thermal pad (c/w)  [3]      color  min.   typ.   max.   r d   d v f  /  d t j   r u   j-c     lxma-pw01-0100  2.55  2.92  3.27  .03  -2.0 to -4.0  10        lxma-pw01-0110  2.55  2.92  3.27  .03  -2.0 to -4.0  10     lxma-ph01-0040  2.31  2.9  3.51  1.5  -2.0 to -4.0  12        LXMA-PH01-0050  2.31  2.9  3.51  1.5  -2.0 to -4.0  12       lxma-ph02-0060  1.80  2.10  2.80  0.57  -2.0 to -4.0  8       lxma-ph02-0070  1.80  2.10  2.80  0.57  -2.0 to -4.0  8         lxma-pl01-0023  2.31  2.9  3.51  1.3  -2.0 to -4.0  12       lxma-pl01-0030  2.31  2.9  3.51  1.3  -2.0 to -4.0  12       lxma-pl01-0040  2.31  2.9  3.51  1.3  -2.0 to -4.0  12     lxma-pl02-0080  2.55  2.92  3.27  0.36  -2.0 to -4.0  10       lxma-pl02-0090  2.55  2.92  3.27  0.36  -2.0 to -4.0  10       lxma-pl02-0100  2.55  2.92  3.27  0.36  -2.0 to -4.0  10  notes for table 3: 1.   philips lumileds maintains a tolerance of 0.06v on forward voltage measurements. 2.   measured between 25c = t j  = 110c at i f  = 350 ma. 3.   does not include wall plug effciency. 4.   dynamic resistance is the inverse of the slop in the linear forward voltage model for leds.  see forward voltage vs. forward current curves. electrical characteristics

 luxeon rebel automotive specifcation datasheet ds58  20121129 7   typical electrical characteristics at 700 ma for luxeon rebel,  junction temperature, t j  = 25oc table 4.       typical  forward voltage v f   [1]           color  (v)    lxma-pw01-0100 3.06      lxma-pw01-0110  3.06    lxma-ph01-0040  3.60      LXMA-PH01-0050  3.60      lxma-ph02-0060  2.30       lxma-ph02-0070  2.30      lxma-pl01-0023  3.60      lxma-pl01-0030  3.60      lxma-pl01-0040  3.60    lxma-pl02-0080  3.06      lxma-pl02-0090  3.06      lxma-pl02-0100  3.06 note for table 4: 1.   philips lumileds maintains a tolerance of 0.06v on forward voltage measurements. electrical characteristics

 luxeon rebel automotive specifcation datasheet ds58  20121129 8   absolute maximum ratings table 5a.   parameter  automotive white    red-orange  / amber   pc amber    dc forward current (ma)   700  700  700    peak pulsed forward current (ma)   1000  700  700   average forward current (ma)   700  700  700   esd sensitivity  [5]   8kv hbm, 400v mm   8kv hbm, 400v mm   8kv hbm, 400v mm   led  junction temperature  [1] [3] [4]  150c  135c  135c    operating  case temperature  [4]   -40c - 150c  -40c - 135c  -40c - 135c   storage temperature   -40c - 135c  -40c - 135c  -40c - 135c   soldering temperature   jedec 020c 260c  jedec 020c 260c  jedec 020c 260c    allowable refow cycles   3  3  3   autoclave conditions     121c at 2 atm         100% relative humidity for 96 hours maximum   reverse voltage (vr)   see note 2  see note 2  see note 2 notes for table 5: 1.   proper current derating must be observed to maintain junction temperature below the maximum.  2.   luxeon rebel leds are not designed to be driven in reverse bias. 3.   luxeon rebel automotive leds driven at maximum led junction temperature will have limited lifetime.  4.   please consult with philips lumileds for more information on maximum time durations and forward currents for these temperature ranges. 5.   measured using human body model and machine model (per aec-q101c). absolute minimum ratings table 5b.   parameter  automotive white    red-orange  / amber   pc amber    dc forward current (ma)   50  50  50  jedec moisture sensitivity table 6.               soak  requirements                      level     floor life         standard                    time    conditions    time    conditions       1  unlimited   [   30c /    168h     85c / 85%           85% rh    + 5 / -0          rh

 luxeon rebel automotive specifcation datasheet ds58  20121129 9   temperature profle for table 7. table 7.   profle feature   lead free assembly        average ramp-up rate (ts max   to t p )  3c / second max    preheat temperature min (ts min ) 150c    preheat temperature max (ts max ) 200c    preheat time  (ts min  to ts max )  60 - 180 seconds   temperature (t l ) 217c   time  maintained above temperature t l  (t l )  60 - 150 seconds   peak / classifcation temperature (t p )  260c    time within 5c of actual peak temperature (t p )  20 - 40 seconds   ramp - down rate   6c / second max   time 25c to peak temperature   8 minutes max   note for table 7: 1.   all temperatures refer to the application printed circuit board (pcb), measured on the surface adjacent to the package body. refow soldering characteristics   jedec 020c

 luxeon rebel automotive specifcation datasheet ds58  20121129 10     mechanical dimensions figure 1.  package outline drawing. notes for figure 1: 1.   do not handle the device by the lenscare must be taken to avoid damage to the lens or the interior of the device that can be damaged by  excessive force to the lens. 2.   drawings not to scale. 3.   all dimensions are in millimeters. 4.   the thermal pad is electrically isolated from the anode and cathode contact pads.

 luxeon rebel automotive specifcation datasheet ds58  20121129 11   pad confguration  note for figure 2: 1.   the thermal pad is electrically isolated from the anode and cathode contact pads. solder pad design note for figure 3: the photograph shows the recommended luxeon rebel layout on printed circuit board (pcb).  this design easily achieves a thermal resistance  of 7 k/w. application brief ab32 provides extensive details for this layout.  in addition, the .dwg fles are available at www.philipslumileds.com. figure 2.  pad confguration. figure 3.  solder pad layout.

 luxeon rebel automotive specifcation datasheet ds58  20121129 12   wavelength characteristics red-orange  and amber alingap at test current thermal pad temperature = 25c automotive white,  thermal pad temperature = 25c   0.8 1.0 0.6 0.4 0.2 0.0 400 450 500 550 600 650 700 relative spectral power distribution w avelength (nm) amber red-orange figure 4.  relative intensity vs. wavelength. 1.2 1 b ution 0.8 w er distri b 0.6 e ctral po w 0.4 e lative sp e 0.2 r e 0 300 400 500 600 700 800 900 wavelength (nm) figure 5.  white color spectrum of typical cct part, integrated measurement.

 luxeon rebel automotive specifcation datasheet ds58  20121129 13   pc amber,  thermal pad temperature = 25c 1.2 1 b ution 0.8 w er distri b 0.6 e ctral po w 0.4 e lative sp e 0.2 r e 0 300 400 500 600 700 800 900 wavelength (nm) figure 6.  relative intensity vs. wavelength.

 luxeon rebel automotive specifcation datasheet ds58  20121129 14   typical light output characteristics over temperature automotive white at 350 ma and 700 ma currents pc amber at 350 ma and 700 ma currents 1.8 2.0 1.6 x 1.2 1.4 n ous flu x 0.8 1.0 t ive lumi n 0.4 0.6 rela t 350ma 00 0.2 700ma 0 . 0 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 thermal pad temperature ( o c) figure 7.  relative light output vs. thermal pad temperature for automotive white    (monopulse measurement, h/c factor is color bin dependent;  5000k to 6300k  shown). 2 1.75 u x 1 25 1.5 m inous fl u 1 1 . 25 ative lu m 0.75 rel 350 ma 0.5 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 700 ma thermal pad temperature ( o c) figure 8.  relative light output vs. thermal pad temperature for pc amber (monopulse measurement).

 luxeon rebel automotive specifcation datasheet ds58  20121129 15   red-orange and amber alingap at 350 ma current 0.75 1.00 1.25 1.50 1.75 v e luminous flux output red-orange (lxma-ph01 & lxma-ph02) amber 0.00 0.25 0.50 -20 0 20 40 60 80 100 relati v thermal pad temperature (  c) figure 9.  relative light output vs. thermal pad temperature for red-orange and amber alingap   at test current (monopulse measurement).

 luxeon rebel automotive specifcation datasheet ds58  20121129 16   typical forward current characteristics automotive white,  thermal pad temperature = 25c and 85c pc amber, thermal pad temperature = 25c and 85c notes for figures 10 & 11:   driving these high power devices at currents less than the test conditions (350 ma and 700 ma) may produce unpredictable results and may    be subject to variation in performance.  pulse width modulation (pwm) is recommended for dimming effects. 800.00 25c 600.00 700.00 85c poly.  ( 25c) poly.  ( 85c) 25c 85c 500.00 n t  (ma) 300 00 400.00 a rd  curre n 200.00 300 . 00 forw a 100.00 0.00 2 .6 2.6 5 2.7 2 .7 5 2 .8 2.8 5 2.9 2 .9 533.05 3.1 forward  v oltage  (v) figure 10.  forward current vs. forward voltage for automotive white (monopulse measurement)    at various thermal pad temperatures.  [extend to 50 ma] 700 800 600 700 500 e nt  (ma) 300 400 w ard  curr e 200 for w 25c expon.  (25c ) 25c 0 100 expon.  (85c ) 85c 2.6 2. 7 2.8 2. 933. 1 3.2 forward  v oltage  (v) figure 11.  forward current vs. forward voltage ffor pc amber (monopulse measurement)    at various thermal pad temperatures.  [extend to 50 ma]

 luxeon rebel automotive specifcation datasheet ds58  20121129 17   red-orange and amber alingap,  thermal pad temperature = 25c note for figure 12:   driving these high power devices at currents less than the test conditions (350 ma and 700 ma) may produce unpredictable results and may    be subject to variation in performance.  pulse width modulation (pwm) is recommended for dimming effects. 300 400 500 600 700 800 900 1000 r w ard  current  (ma ) red-orange  ( l x m a - p h02) red-orange  (lx m a - p h 01)  &   a m ber  (lx m a - p l01)  0 100 200 300 1.8 2 . 0 2.2 2 . 4 2.6 2 . 8 3.0 3 . 2 3.4 3 . 6 3.8 f o r forw ard  v o ltage  (v) figure 12.  forward current vs. forward voltage for red-orange    and amber allngap (monopulse measurement) at 25c thermal pad temperature. 

 luxeon rebel automotive specifcation datasheet ds58  20121129 18   typical relative luminous flux relative luminous flux vs. forward current for automotive white,  thermal pad temperature = 25c and 85c typical relative luminous flux vs. forward current for  pc amber, thermal pad temperature = 25c and 85c 1 .8 2 .0 1 4 1 .6 1 .2 1 . 4 n ous flux 0 .8 1 .0 t ive lumi n 0 .4 0 .6 rela t 25c 85c poly.  ( 25c) 0 .0 0 .2 poly.  ( 85c) 25c 0 100 200 300 400 500 600 700 800 forward  current  (ma) 85c figure 13.  relative luminous fux vs. forward current for automotive white (monopulse).  2 1 5 1.75 1.25 1 . 5 n ous flux  0.75 1 t ive  lumi n 0 .5 real t 25c 85c 0 0.25 50 150 250 350 450 550 650 750 p o w er   ( 25c ) p o w er   ( 85c ) 85c 25c 50 150 250 350 450 550 650 750 current  (ma) figure 14.  relative luminous fux vs. forward current for pc amber (monopulse).

 luxeon rebel automotive specifcation datasheet ds58  20121129 19   relative luminous flux vs. forward current for red-orange and    amber alingap,  thermal pad temperature = 25c 0.75 1.00 1.25 1.50 1.75 2.00 m inous  flux/radiometric  pow er 0.00 0.25 0.50 0 100 200 300 400 500 600 700 800     relative   lu m forw ard  current  (ma ) red- o r ange  ( l x m a -p h02) red- o r ange  ( l x ma-ph01)  &   a m ber  ( lxma-pl01) figure 15.  relative luminous fux vs. forward current for red-orange and amber (monopulse). 

 luxeon rebel automotive specifcation datasheet ds58  20121129 20   current derating curves current derating curve for 350 ma drive current  automotive white current derating curve for 350 ma drive current  pc amber 650 case  t o  heat sink t hermal  res istanc e (does   not  inc lude  le d t hermal  res istanc e)  - k/w: 550 5 2 5 3 5 450 m a) 350 current  ( m 250 50 150 50 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) 4 5 figure 16.  maximum forward current vs. ambient temperature, based on t jmax  = 150oc for automotive white. 650 550 5 2 5 450 a ) 3 5 250 350 urrent  (m a 150 250 c 50 0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) 4 5 case  t o  heat sink t hermal  res ist ance (does   not  inc lude  le d t hermal  resistance)  - k/w: figure 17.  maximum forward current vs. ambient temperature, based on  t jmax  = 135oc for pc amber.

 luxeon rebel automotive specifcation datasheet ds58  20121129 21   current derating curve for 350 ma drive current red-orange  and amber alingap current derating curve for 350 ma drive current red-orange alingap 650 550 5 2 5 3 5 450 a ) 350 urrent  (m a 250 c 50 150 50 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) 4 5 case  t o  heat sink t hermal  res ist ance (does   not  inc lude  le d t hermal  resistance)  - k/w: figure 19.  maximum forward current vs. ambient temperature, based on t jmax  = 135oc for red-orange lxma-ph02. 650 550 5 2 5 case  t o  heat sink t hermal  res istance (does   not  inc lude  le d t hermal  res istance)  - k/w: 450 t  (ma) 3 5 350 curren 250 50 150 50 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) 4 5 figure 18.  maximum forward current vs. ambient temperature, based on t jmax  = 135oc for lxma-ph01 for red-orange and amber.

 luxeon rebel automotive specifcation datasheet ds58  20121129 22   current derating curve for 700 ma drive current automotive white current derating curve for 700 ma drive current pc amber 1050 850 1050 650 850 ( ma) 450 650 current ( 250 450 50 250 50 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) case  t o  heat sink t hermal  res ist ance (does   not  inc lude  le d t hermal  resistance)  - k/w: 5 2 5 3 5 4 5 figure 21.  maximum forward current vs. ambient temperature, based on t jmax  = 135oc for pc amber. 1050 850 1050 650 850 a) 450 650 c urrent  (m 250 450 c 50 250 50 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) case  t o  heat sink t hermal  res ist ance (does   not  inc lude  le d t hermal  resistance)  - k/w: 5 2 5 3 5 4 5 figure 20.  maximum forward current vs. ambient temperature,  based on t jmax  = 150oc for automotive white. 

 luxeon rebel automotive specifcation datasheet ds58  20121129 23   current derating curve for 700 ma drive current red-orange  and amber alingap current derating curve for 700 ma drive current red-orange alingap notes for figures 18-23: current derating curves represent constant current operation condition. 950 1050 750 850 550 650 (ma) 450 550 current 250 350 50 150 0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) case  t o  heat sink t hermal  res ist ance (does   not  inc lude  le d t hermal  resistance)  - k/w: 5 2 5 3 5 4 5 figure 23.  maximum forward current vs. ambient temperature, based on t jmax  = 135oc for red-orange lxma-ph02 alingap. 950 1050 750 850 650 750 (ma) 450 550 current 250 350 50 150 50 0 25 50 75 100 125 150 175 t a - ambient  t e mperature  ( o c) case  t o  heat sink t hermal  res ist ance (does   not  inc lude  le d t hermal  resistance)  - k/w: 5 2 5 3 5 4 5 figure 22.  maximum forward current vs. ambient temperature, based on t jmax  = 135oc for red-orange lxma-ph01 and amber alingap. 

 luxeon rebel automotive specifcation datasheet ds58  20121129 24   typical radiation patterns typical representative spatial radiation pattern  for automotive white  lambertian typical polar radiation pattern for automotive white lambertian 0% 10 % 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 % 10 0% -1 00 -8 0- 60 -4 0- 20 02 04 06 08 01 00 an gul ar  di sp la ce men t  (d egr ees ) re la ti ve   in te ns it y  (% ) figure 24:  typical representative spatial radiation pattern for automotive white lambertian. 0 30 -30 60  60  60 -60 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 figure 25:  typical polar radiation pattern for automotive white lambertian.

 luxeon rebel automotive specifcation datasheet ds58  20121129 25   typical representative spatial radiation pattern  for pc amber lambertian typical polar radiation pattern for pc amber lambertian 1.2 1 0.8 n tensity 0.6 r elative i n 0.4 r 0.2 0 -100 -80 -60 -40 -20 0 20 40 60 80 100 angular displacement deg figure 26:  typical representative spatial radiation pattern for pc amber lambertian. 0 30 - 30 60 -60 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 figure 27:  typical polar radiation pattern for pc amber lambertian.

 luxeon rebel automotive specifcation datasheet ds58  20121129 26   typical representative spatial radiation pattern  for red-orange and amber alingap lambertian typical polar radiation pattern    for red-orange and amber alingap lambertian 40% 50% 60% 70% 80% 90% 100% r elative intensity % 0% 10% 20% 30% -90 -75 -60 -45 -30 -15 0 15 30 45 60 75 90 r angular displacement deg red-orange lxma-ph02 red-orange lxma-ph01 & amber  lxma-pl01 figure 28:  typical representative spatial radiation pattern  for red-orange lambertian (lmxa-ph01) and amber alingap. 0 30  -30  60  -60  -1 .0 -0 .8 -0 .6 -0 .4 -0 .2 0 .0 0.2 0 .4 0.6 0 .8 1.0 red-orange (lxma-ph02) red-orange lmxa-ph01 & amber lxma-pl01 figure 29:  typical polar radiation pattern for for red-orange lambertian (lmxa-ph01) and amber.

 luxeon rebel automotive specifcation datasheet ds58  20121129 27   emitter pocket tape packaging note:  spi may vary from 1000. please contact philips lumileds for more information. figure 30.  emitter pocket tape packaging. 21   50 1000 20

 luxeon rebel automotive specifcation datasheet ds58  20121129 28   emitter reel packaging     figure 31.  emitter reel packaging.

 luxeon rebel automotive specifcation datasheet ds58  20121129 29   automotive product binning and labeling purpose of product binning in the manufacturing of semiconductor products, there is a variation of performance around the average values given in the technical data sheets. for  this reason, philips lumileds bins the led components for luminous fux, color and forward voltage (v f ). decoding product bin labeling luxeon rebel emitters are labeled using a three or four digit alphanumeric code (cat code) depicting the bin values for emitters packaged on  a singe reel. all emitters packaged within a reel are of the same 3-variable bin combination. using these codes it is possible to determine optimum  mixing and matching of products for consistency in a given application. format of labeling for emitters reels of red-orange and amber emitters are labeled with a three digit alphanumeric cat code following the format below. abc a = flux bin (p, q, r, s, etc.) b = color bin (2, 4, etc.) c  = v f  bin (e, f, g, etc.) reels of automotive white emitters are labeled with a four digit alphanumeric cat code following the format below. abcd a = flux bin (p, q, r, s, etc.) b and c = color bin (wn, w0, wp, wq, vn, v0 etc.) d  = v f  bin (e, f, g, etc.)

 luxeon rebel automotive specifcation datasheet ds58  20121129 30   luminous flux bins table 8 lists the standard photometric luminous fux bins for luxeon rebel emitters. although several bins are outlined, product availability in a particular bin varies by production run and by product performance. not all bins are  available in all colors. table 8.    flux bins - all colors (except royal-blue)     minimum photometric flux   maximum photometric flux       bin code  (lm)  (lm)    e  23.5  30   f 30  40   g  40  50   h  50  60   j 60  70   k  70  80   l  80  90   m  90  100   n  100  110   x 110  120   p 120  130   y  130  140   q  140  160       note for table 8: 1.   photometric luminous fux bin structure for luxeon rebel emitters.

 luxeon rebel automotive specifcation datasheet ds58  20121129 31   luxeon rebel automotive white color bin structure automotive white luxeon rebel emitters for automotive applications are tested and binned by x,y coordinates. table 9.         typical cct         typical cct     bin code  x  y  (k)  bin code  x  y  (k)   a1  0.314792  0.344438  6000  a7  0.364212 0.382878  4300        0.328823  0.356917       0.381106  0.393747           0.329220  0.331331       0.374075  0.365822         0.317466  0.320438       0.359401 0.355699       0.314792  0.344438       0.364212 0.382878    a2  0.317466  0.320438  6000  a9  0.381106 0.393747  3950       0.329220  0.331331        0.396279  0.403508        0.329544  0.310495       0.387071 0.373899       0.319597  0.301201       0.374075 0.365822       0.317466  0.320438       0.381106 0.393747   a3  0.328823 0.356917  5300        0.346904 0.371742             0.344443 0.344232             0.329220 0.331331             0.328823 0.356917          note for table 9: 1.   philips lumileds maintains a tester tolerence of  0.005 on x, y color coordinates.

 luxeon rebel automotive specifcation datasheet ds58  20121129 32   graphical presentation of luxeon rebel automotive white    xy coordinates 0.29 0.25 0.27 0.29 0.31 0.33 0.35 0.37 0.39 0.41 0.43 0.31 0.33 0.35 0.37 0.39 0.41 0.43 x y 6300k 5560k 5000k 4500k 4100k 3800k wn w0 wp sn s0 tn t0 vn v0 wq a1 a2 a3 a7 a9 blackbody locus sae specification figure 32.  luxeon rebel white automotive color binning structure graphical representation. coordinates listed in table 9.

 luxeon rebel automotive specifcation datasheet ds58  20121129 33   luxeon rebel automotive white color binning structure (a1 ... a10)  and white cat code labeling nomenclature table 10.   automotive   cat code on     binning scheme  product label   a1  wn, w0     a2  wp, wq   a3  vn, v0   a7  tn, t0   a9   sn, s0   philips lumileds automotive white color bins (a1, a2, a3, a7, a9) are comprised of two white bins from the philips lumileds standard 18-bin white  binning structure (i.e. wn, w0, etc.). a1, a2, a3, a7, and a9 bins are supportable. binning is program specifc, and will be fnalized upon mutual agreement and confrmation of  supportability by philips lumileds. philips lumileds ships product tested and binned according to its standard white binning structure (wn, w0, etc.) in order to provide increased  color granularity.  therefore the product label uses the standard 18-bin white binning cat code labeling nomenclature.  table 10 may be used to  decode the standard white bins on the product label back to the corresponding automotive bins.  for more information on the philips lumileds  standard 18-bin white binning structure and its cat code nomenclature please refer to ab21 on www.philipslumileds.com.

 luxeon rebel automotive specifcation datasheet ds58  20121129 34   luxeon rebel pc amber color bin structure luxeon rebel pc amber color bin coordinates table 11.           luxeon rebel pc amber bin coordinates         color bin  x  y     0.5622  0.4372     2  0.5576  0.4326       0.5775  0.4132       0.5843  0.4151     0.5705  0.4111     4  0.5775  0.4132       0.5576  0.4326       0.5499  0.4249 notes for table 11: 1.   luxeon rebel pc amber emitters are tested and binned by x, y coordinates. 2.   philips lumileds maintains a tester tolerance of  0.005 on x, y coordinates. 3.   test conditions of 350 ma with current pulse duration of 20ms.   figure 33:  luxeon rebel pc amber automotive binning structure graphical representation.  coordinates listed in table 11.

 luxeon rebel automotive specifcation datasheet ds58  20121129 35   red-orange luxeon rebel emitters for automotive applications are tested and binned for dominant wavelength. dominant wavelength color bin structure for    luxeon rebel red-orange alingap table 12.     minimum dominant   maximum dominant     bin code  wavelength (nm)   wavelength (nm)     2  613.5  620.5 amber luxeon rebel emitters for automotive applications are tested and binned for dominant wavelength. dominant wavelength color bin structure for  luxeon  rebel amber table 13.     minimum dominant   maximum dominant     bin code  wavelength (nm)   wavelength (nm)     2  587.0  589.5   4  589.5  592.0

 luxeon rebel automotive specifcation datasheet ds58  20121129 36   forward voltage  bins table 14 and 15 lists minimum and maximum v f  bin values per emitter.  although several bins are outlined, product availability in a particular bin  varies by production. table 14.  forward voltage bin structure for luxeon rebel automotive white, red-orange lxma-ph01,    pc amber  and amber  emitters    minimum  forward voltage   maximum  forward voltage     bin code  (v)  (v)    a 2.31  2.55   b 2.55  2.79   c 2.79  3.03   d  3.03  3.27   e  3.27  3.51 table 15.  forward voltage bin structure for luxeon rebel automotive red-orange lxma-ph02  emitters    v f  bins    minimum  forward voltage   maximum  forward voltage     bin code  (v)  (v)    v  1.80  2.00   w 2.00  2.20   x  2.20  2.40   y 2.40  2.60   z 2.60  2.80

 ?2012 philips lumileds lighting company. all rights reserved.    product specifcations are subject to change without notice.    luxeon is a registered trademark of the philips lumileds    lighting company in the united states and other countries. company information philips lumileds is a leading provider of leds for everyday lighting applications.  the companys records for light output,  effcacy and thermal management are direct results of the ongoing commitment to advancing solid-state lighting technology  and enabling lighting solutions that are more environmentally friendly, help reduce co 2  emissions and reduce the need for  power plant expansion.  philips lumileds luxeon ?  leds are enabling never before possible applications in outdoor lighting,  shop lighting, home lighting, consumer electronics, and automotive lighting.  philips lumileds is a fully integrated supplier, producing core led material in all three base colors, (red, green, blue) and  white.  philips lumileds has r&d centers in san jose, california and in the netherlands, and production capabilities in    san jose, singapore and penang, malaysia.  founded in 1999, philips lumileds is the high fux led technology leader and is  dedicated to bridging the gap between solid-state technology and the lighting world. more information about the companys  luxeon led products and solid-state lighting technologies can be found at www.philipslumileds.com.   www.philipslumileds.com www.philipslumileds.cn.com 
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