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		  Datasheet File OCR Text:


		   description thisf familyf off smtf ledsf isf packagedf inf thef industryf standardf plcc-4f package.f thesef smtf ledsf havef highf reliabilityfperformancefandfarefdesignedftofworkfunderf af widef rangef off environmentalf conditions.f thisf highf reliabilityffeaturefmakesfthemfideallyfsuitedftofbefusedf underfharshfinteriorfautomotivefasfwellfasfinteriorfsignsf applicationfconditions. toffacilitatefeasyfpickfandfplacefassembly,fthefledsfaref packedfinfeia-compliantftapefandfreel.feveryfreelfwillfbef shippedfinfsinglefintensityfandfcolorfbin,fexceptfredfcolorf tofprovidefclosefuniformity. thesefledsfarefcompatiblefwithfirfandfttwfsolderfrefowf process. thisf superf widef viewingf anglef atf 120f togetherf withf thef builtf inf refectorf pushingf upf thef intensityf off thef lightfoutputfmakesfthesefledfsuitableftofbefusedfinfthef interiorf electronicsf signs.fthef fatf topf emittingf surfacef makesf itf easyf forf thesef ledsf tof matef withf lightf pipes.f thisf isf suitablef forf generalf backlightingf inf autom o tivef interior,f ofcef equipment,f industrialf equipment,f andf homefappliances. features ?f industryfstandardfplcc-4fpackagef(plasticfleadedf chipfcarrier) ?f highfreliabilityfledfpackage ?f highfbrightnessfusingfalingapfandfinganfdicefftech - nologies ?f availablefinffullfselectionfoffcolors ?f superfwidefviewingfanglefatf120 ?f availablefinf8fmmfcarrierftapefonf7-inchfreel ?f compatiblefwithfirfsolderingfprocess applications ?f electronicfsignsfandfsignals f Cf interiorffullfcolorfsign f Cf variablefmessagefsign ?ff interiorfautomotive f Cf instrumentfclusterfbacklighting f Cf centralfconsolefbacklighting f Cf cabinfbacklighting ?f ofcefautomation,fhomefappliances,findustrialf equipment f Cf frontfpanelfbacklighting f Cf displayfbacklighting hsmx-a2-xx-xxxxx bi-color   hsmx-a3xx-xxxxx tri-color surface mount led indicators, plcc-4 smt leds data sheet   caution: hsmf-axxx-xxxxx leds are class 2 esd sensitive. please observe appropriate precautions  during handling and processing. refer to avago application note an-1142 for additional details.

  2 package dimensions tri color    1  cathode (color 1)   2  common anode   3  cathode (color 3)   4  cathode (color 2)   bi color   1  cathode (color 1)   2  anode (color 1)   3  cathode (color 2)   4  anode (color 2)   note: 1. all dimensions in mm. device selection guide  bi color part number   color 1   color 2   hsmf-a201- xxxxx   gap red   gap yellow green hsmf-a202- xxxxx   gap red   gap yellow hsmf-a203- xxxxx   gap red   gap emerald green hsmf-a204- xxxxx   gap orange   gap yellow green hsmf-a205- xxxxx   gap orange   gap emerald green hsmf-a206- xxxxx   gap yellow   gap yellow green hsmf-a211- xxxxx   algaas red   gap yellow green hsmf-a212- xxxxx   algaas red   gap yellow hsmf-a222- xxxxx   alingapred   alingap amber hsmf-a227- xxxxx   alingap red   gan blue hsmf-a228- xxxxx   alingap amber   gan blue hsmf-a226- xxxxx   alingap amber   alingap yellow green 0.8  0.3 3.5  0.2 2.8  0.2 0.5  0.1 3.2  0.2 2.2  0.2 1.9  0.2 0.1 typ. 0.8  0.1 cathode marking (2) (3) (1) (4) 0.7  0.1

                  color 1              color 2     min. iv @ 20 ma   typical iv @ 20 ma   min. iv @ 20 ma   typical iv @ 20 ma     part number   bin id  (mcd)  (mcd)  bin id  (mcd)  (mcd)     hsmf-a201-a00j1   k2  8.0  16.0  l1  10.0  20.0     hsmf-a202-a00j1   k2  8.0  16.0  k1  6.3  12.0     hsmf-a203-a00j1   k2  8.0  16.0  j1  4.0  8.0     hsmf-a204-a00j1   k2  8.0  16.0  l1  10.0  20.0     hsmf-a205-a00j1   k2  8.0  16.0  j1  4.0  8.0     hsmf-a206-a00j1   k2  8.0  16.0  l1  10.0  20.0     hsmf-a211-a00j1   l2  12.5  25.0  l1  10.0  20.0     hsmf-a212-a00j1   l2  12.5  25.0  k1  6.3  12.0     hsmf-a222-a00j1   p1  40.0  80.0  p1  40.0  80.0     hsmf-a227-a00j1   p1  40.0  80.0  j2  5.0  10.0     hsmf-a228-a00j1   p1  40.0  80.0  j2  5.0  10.0   hsmf-a226-a00j1   p2  49.0  100.0  m2  20.0  60.0 tri color   part number   color 1   color 2   color 3     hsmf-a301-xxxxx   gap red   gap yellow    greengan blue   hsmf-a331-xxxxx   alingap red   ingan green   gan blue   hsmf-a332-xxxxx   alingap red orange   ingan green    gan blue   hsmf-a341-xxxxx   allngap red   ingan green   ingan blue     hsmf-a342-xxxxx   allngap red orange   ingan green   ingan blue             color 1             color 2             color 3       min. iv   typical iv   min. iv   typical iv   min. iv   typical iv      @ 20 ma  @ 20 ma  @ 20 ma  @ 20 ma  @ 20 ma  @ 20 ma     part number   bin id  (mcd)  (mcd)  bin id  (mcd)  (mcd)  bin id  (mcd)  (mcd)    hsmf-a301-a00j1   k2         8.0  13.0  l2        12.5  20.0  k2         8.0  10.0    hsmf-a331-a00j1   p1        40.0  80.0  r1        99.0  160.0  k2         8.0  10.0    hsmf-a332-a00j1   p1        40.0  80.0  r1        99.0  160.0  k2         8.0  10.0    hsmf-a341-a00j1   p1        40.0  80.0  r1        99.0  160.0  n1       25.0  40.0    hsmf-a342-a00j1   p1        40.0  80.0  r1        99.0  160.0  n1       25.0  40.0  note: 1. the luminous intensity iv, is measured at the mechanical axis of the lamp package. the actual peak of the spatial radiation pattern may not be aligned with this axis. note: 1. the luminous intensity iv, is measured at the mechanical axis of the lamp package. the actual peak of the spatial radiation pattern may not be    aligned with this axis.

  4 absolute maximum ratings (t a  = 25c)                     alingap       parameters      gap       algaas               red, amber                 yellow green      gan/ingan dc forward current [1]      30 ma      30 ma              30 ma [3,4]                             20 ma [4]     20 ma peak forward current [2]      100 ma      100 ma             100 ma                    100 ma     100 ma power dissipation      78 mw      78 mw              72 mw                    48 mw     120 mw reverse voltage                          5 v       junction temperature                         110c       operating temperature                         C55c to +100c         storage temperature                         C55c to +100c       notes: 1.  derate linearly as shown in fgure 4. 2.  duty factor = 10%, frequency = 1khz. 3.  drive current between 10 ma and 30 ma are recommended for best long term performance. 4.  operation at current below 5 ma is not recommended. part numbering system hsm   x 1   C   a   x 2   x 3 x 4   C   x 5 x 6   x 7   x 8 x 9 packaging option color bin selection intensity bin select device specifcation confguration package type led chip color

   optical characteristics (t a  = 25c)   peak    dominant     luminous   luminous intensity/     wavelength   wavelength   viewing angle   efcacy   v   total flux      peak  (nm)   d  (nm) [1]   2  1/2  (degrees) [2]   (lm/w) [3]   i v  (mcd) /  v  (mlm)     color   typ.   typ.   typ.   typ.   typ.    gap red   635  626  120  120  0.45    algaas red   645  637  120  63  0.45    alingap red   635  626  120  150  0.45    alingap red orange   621  615  120  240  0.45    gap orange   600  602  120  380  0.45    alingap amber   592  590  120  480  0.45    gap yellow   583  585  120  580  0.45    alingap amber   592  590  120  480  0.45    gap yellow green   565  569  120  590  0.45    gap emerald green   558  560  120  650  0.45    ingan green   523  525  120  500  0.45    ingan blue   468  470  120  75  0.45    gan blue   428  462  120  65  0.45   alingap yellow green   575  571  120  620  0.45 n otes: 1.  the dominant wavelength,   d , is derived from the cie chromaticity diagram and represents the color of the device. 2.   1/2  is the of-axis angle where the luminous intensity is 1/2 the peak intensity. 3.  radiant intensity, i e  in watts/steradian, may be calculated from the equation i e  = i v /  v , where i v  is the luminous intensity in candelas and   v  is the luminous efcacy in lumens/watt. electrical characteristics (t a  = 25c)   forward voltage   reverse voltage   reverse voltage     v f  (volts) @ i f  = 20ma  v r  @ 100   a  v r  @ 10   a       dice technology   typ.   max.   min.  min.   gap    2.2  2.6  5  -    as algaas   1.9  2.6  5  -    alingap   1.9  2.4  5  -    gan blue   3.9  4.3  -  5    ingan   3.4  4.05  -  5 

  figure 1. relative intensity vs. wavelength. figure 2. forward current vs. forward voltage. figure 3. relative intensity vs. forward voltage. figure 4a. maximum forward current vs. ambient  temperature. derated based on t j max = 110c,    r  ja  = 500c/w (1 chip on). 0 3 forward voltage ?  v 0 10 30 35  forward current ? ma 5 5 20 15 25 1 2 4 as alingap ingan hsmx-a2xx fig  2 algaas gap ga n blue 0 2 0 dc forward current ? ma 0 0.4 1.8  relative luminous intensity (normalized at 20 ma ) hsmx-a2xx fig  3 35 0.8 0.2 1.0 10 0.6 1.2 25 alingap gap 5 1 5 3 0 1.4 1.6 algaas gan ingan 0 35 0 20 60 80 120 current ? ma temperature ? c 40 hsmx-a2xx fig 4a 20 25 15 algaas 10 30 100 gap 5 as alingap ingan/gan wavelength ? nm hsmx-a2xx fig 1a relative intensity 1.0 0.8 0 380 480 580 680 730 780 630 530 430 blue cyan 0.6 0.4 0.2 green yellow green amber orange red orange red 0.1 0.3 0.5 0.7 0.9 wavelength ? nm hsmx-a2xx fig 1b relative intensity 1.0 0.8 0 380 480 580 680 730 780 630 530 430 gan blue gap emerald green gap orange gap red 0.6 0.4 0.2 gap yellow gap yellow green

  hsmx-a2xx fig  6 normalized intensity 1.0 0 angular displacement ? degrees 0.8 0.6 0.2 0.4 -70 -50 -30 0 2 0 3 0 5 0 7 0 9 0 -90 -20 -80 -60 -40 -10 10 40 60 80 figure 4b. maximum forward current vs. ambient  temperature. derated based on t j max = 110c,    r  ja  = 700c/w (3 chip on). figure 5. dominant wavelength vs. forward current  C ingan. figure 6. radiation pattern. figure 7. chromaticity diagram for tricolor. 0 35 0 20 60 80 120 maximum forward current ? ma ambient temperature ? c 40 hsmx-a2xx fig 4b 20 25 15 algaas 10 30 100 gap 5 as alingap ingan/gan 0 2 0 current ? ma 460 480 540  dominant wavelength ? nm 35 500 470 510 10 490 520 25 ingan green 5 1 5 3 0 530 ingan blue 0 0.5 x-coordinate 0 0.2 0.9  y-coordinate 0.9 0.4 0.1 0.5 0.3 0.3 0.6 0.7 black body curve 0.1 0.4 0.8 0.7 0.8 hsmf-a341 hsmf-a342 hsmf-a331 0.2 0.6 hsmf-a332 hsmf-a301 cie chart 1931

  figure 8a. recommended snpb refow soldering profle. figure 8b. recommended pb-free refow soldering profle. 240c max. 20 sec. max . 3c/sec. max. 120 sec. max. tim e temperature 183c 100-150c ?6c/sec.  max. 60-150 sec. 3c/sec. max. 217 c max. 120 sec . 6 c/sec. max. 3 c/sec. max. 125 c  25 c 255 c 60 to 150 sec. 10 to 20 sec . tim e temperature * the time from 25 c to peak temperature = 6 minutes max. +5 c -0 c note:fforfdetailfinformationfonfrefowfsolderingfoffavagofsurfacefmountfleds,fdofreferftofavagofapplicationfnotefanf1060fsurfacefmountingfsmtf ledfindicatorfcomponents. figure 9. recommended soldering pad pattern. 3.30 0.50 hsmx-a2xx fig  9 3.30 7.50 0.40 2.60 1.10 4.50 1.50 solder resist

   figure 10. tape leader and trailer dimension. 200 mm min. for  ? 180 reel. 200 mm min. for  ? 330 reel. trailer component leader 480 mm min. for  ? 180 reel. 960 mm min. for  ? 330 reel. c a user feed direction hsmx-a2xx fig  8 figure 11. tape leader and trailer dimension. c a 4  0.1 4  0.1 2  0.05 3.05  0.1 3.5  0.05 8 +0.3 ?0.1 1.75  0.1 3.81  0.1 2.29  0.1 0.229  0.01 8 ? 1.5 +0.1 ?0 ? 1 +0.1 ?0 hsmx-a2xx fig  9 figure 12. reel dimension. 14.4 (max. measured at hub) 7.9 (min.) 10.9 (max.) 62.5 2 +0.5 ?0 ? 20.5  0.3 ? 13  0.2 +0 ?2.5 8.4           (measured at outer edge) +1.50 ?0.00 180 label area (111 mm x 57 mm) with depression (0.25 mm)

  10 figure 13. reeling orientation. cathode side printed label user feed direction hsmx-a2xx fig 11 moisture sensitivity thisfproductfisfqualifedfasfmoisturefsensitiveflevelf2afperfjedecfj-std-020.fprecautionsfwhenfhandlingfthisfmoisturef sensitivefproductfisfimportantftofensurefthefreliabilityfoffthefproduct.fdofreferftofavagofapplicationfnotefan 0f handlingfoffmoisturefsensitivefsurfacefmountfdevicesfforfdetails. a.ffstoragefbeforefuse -f unopenfmoisturefbarrierfbagf(mbb)fcanfbefstoredfatf  0cf/f60%frhfatfanyftime. -f thefledsffoorflifefexceededf672fhours. recommendedfbakingfcondition:ff60  cfforf20fhours.

  iv bin select (x 5 x 6 ) individualfreelfwillfcontainfpartsf fromf1fhalffbinfonly. x 5   min. iv bin selection for   hsmf-a201-xxxxx   hsmf-a204-xxxxx   hsmf-a206-xxxxx   minimum intensity bin   color 1     (red/yellow/   color 2     orange)   (green) a  k2  l1 b  k2  l2 c  k2  m1 d  k2  m2 e  k2  n1 f  l1  l1 g  l1  l2 h  l1  m1 j  l1  m2 k  l1  n1 l  l2  l1 m  l2  l2 n  l2  m1 p  l2  m2 q  l2  n1 r  m1  l1 s  m1  l2 t  m1  m1 u  m1  m2 v  m1  n1 w  m2  l1 x  m2  l2 y  m2  m1 z  m2  m2 1  m2  n1 for   hsmf-a202-xxxxx   minimum intensity bin   color 1   color 2     (red)   (yellow) a  k2  k1 b  k2  k2 c  k2  l1 d  k2  l2 e  k2  m1 f  l1  k1 g  l1  k2 h  l1  l1 j  l1  l2 k  l1  m1 l  l2  k1 m  l2  k2 n  l2  l1 p  l2  l2 q  l2  m1 r  m1  k1 s  m1  k2 t  m1  l1 u  m1  l2 v  m1  m1 w  m2  k1 x  m2  k2 y  m2  l1 z  m2  l2 1  m2  m1 for   hsmf-a203-xxxxx   hsmf-a205-xxxxx   minimum intensity bin   color 1   color 2     (red/orange)   (green) a  k2  j1 b  k2  j2 c  k2  k1 d  k2  k2 e  k2  l1 f  l1  j1 g  l1  j2 h  l1  k1 j  l1  k2 k  l1  l1 l  l2  j1 m  l2  j2 n  l2  k1 p  l2  k2 q  l2  l1 r  m1  j1 s  m1  j2 t  m1  k1 u  m1  k2 v  m1  l1 w  m2  j1 x  m2  j2 y  m2  k1 z  m2  k2 1  m2  l1

  for   hsmf-a211-xxxxx   minimum intensity bin   color 1   color 2     (red)   (green) a  l2  l1 b  l2  l2 c  l2  m1 d  l2  m2 e  l2  n1 f  m1  l1 g  m1  l2 h  m1  m1 j  m1  m2 k  m1  n1 l  m2  l1 m  m2  l2 n  m2  m1 p  m2  m2 q  m2  n1 r  n1  l1 s  n1  l2 t  n1  m1 u  n1  m2 v  n1  n1 w  n2  l1 x  n2  l2 y  n2  m1 z  n2  m2 1  n2  n1 for   hsmf-a212-xxxxx   minimum intensity bin   color 1   color 2     (red)   (yellow) a  l2  k1 b  l2  k2 c  l2  l1 d  l2  l2 e  l2  m1 f  m1  k1 g  m1  k2 h  m1  l1 j  m1  l2 k  m1  m1 l  m2  k1 m  m2  k2 n  m2  l1 p  m2  l2 q  m2  m1 r  n1  k1 s  n1  k2 t  n1  l1 u  n1  l2 v  n1  m1 w  n2  k1 x  n2  k2 y  n2  l1 z  n2  l2 1  n2  m1 for   hsmf-a222-xxxxx   minimum intensity bin   color 1   color 2     (red)   (amber) a  p1  p1 b  p1  p2 c  p1  q1 d  p1  q2 e  p1  r1 f  p2  p1 g  p2  p2 h  p2  q1 j  p2  q2 k  p2  r1 l  q1  p1 m  q1  p2 n  q1  q1 p  q1  q2 q  q1  r1 r  q2  p1 s  q2  p2 t  q2  q1 u  q2  q2 v  q2  r1 w  r1  p1 x  r1  p2 y  r1  q1 z  r1  q2 1  r1  r1 2  r2  p1 3  r2  p2 4  r2  q1 5  r2  q2 6  r2  r1 note: 0 represents no maximum bin limit.

  for   hsmf-a227-xxxxx   hsmf-a228-xxxxx   minimum intensity bin   color 1   color 2     (red/amber)   (blue) a  p1  j2 b  p1  k1 c  p1  k2 d  p1  l1 e  p1  l2 f  p2  j2 g  p2  k1 h  p2  k2 j  p2  l1 k  p2  l2 l  q1  j2 m  q1  k1 n  q1  k2 p  q1  l1 q  q1  l2 r  q2  j2 s  q2  k1 t  q2  k2 u  q2  l1 v  q2  l2 w  r1  j2 x  r1  k1 y  r1  k2 z  r1  l1 1  r1  l2 2  r2  j2 3  r2  k1 4  r2  k2 5  r2  l1 6  r2  l2 for   hsmf-a331-xxxxx   hsmf-a332-xxxxx   minimum intensity bin   color 1     (red/red   color 2   color 3     orange)   (green)   (blue) a  p1  r1  k2 b  p1  r1  l1 c  p1  r1  l2 d  p1  r2  k2 e  p1  r2  l1 f  p1  r2  l2 g  p1  s1  k2 h  p1  s1  l1 j  p1  s1  l2 k  p2  r1  k2 l  p2  r1  l1 m  p2  r1  l2 n  p2  r2  k2 p  p2  r2  l1 q  p2  r2  l2 r  p2  s1  k2 s  p2  s1  l1 t  p2  s1  l2 u  q1  r1  k2 v  q1  r1  l1 w  q1  r1  l2 x  q1  r2  k2 y  q1  r2  l1 z  q1  r2  l2 1  q1  s1  k2 2  q1  s1  l1 3  q1  s1  l2 4  q2  r1  k2 5  q2  r1  l1 6  q2  r1  l2 7  q2  r2  k2 8  q2  r2  l1 9  q2  r2  l2 for   hsmf-a341-xxxxx   hsmf-a342-xxxxx   minimum intensity bin   color 1     (red/red   color 2   color 3     orange)   (green)   (blue) a  p1  r1  n1 b  p1  r1  n2 c  p1  r1  p1 d  p1  r2  n1 e  p1  r2  n2 f  p1  r2  p1 g  p1  s1  n1 h  p1  s1  n2 j  p1  s1  p1 k  p2  r1  n1 l  p2  r1  n2 m  p2  r1  p1 n  p2  r2  n1 p  p2  r2  n2 q  p2  r2  p1 r  p2  s1  n1 s  p2  s1  n2 t  p2  s1  p1 u  q1  r1  n1 v  q1  r1  n2 w  q1  r1  p1 x  q1  r2  n1 y  q1  r2  n2 z  q1  r2  p1 1  q1  s1  n1 2  q1  s1  n2 3  q1  s1  p1 4  q2  r1  n1 5  q2  r1  n2 6  q2  r1  p1 7  q2  r2  n1 8  q2  r2  n2 9  q2  r2  p1

  x 6   number of half bins from x 5 for   hsmf-a2xx-xxxxx   color 1   color 2 0  0  0 a  0  5 b  0  4 c  0  3 d  0  2 e  5  0 f  5  5 g  5  4 h  5  3 j  5  2 k  4  0 l  4  5 m  4  4 n  4  3 p  4  2 q  3  0 r  3  5 s  3  4 t  3  3 u  3  2 v  2  0 w  2  5 x  2  4 y  2  3 z  2  2 note: 0 represents no maximum bin limit. for hsmf-a3xx-xxxxx   color 1     (red/red   color 2   color 3     orange)   (green)   (blue) 0  0  0  0 a  5  5  5 b  5  5  4 c  5  5  3 d  5  4  5 e  5  4  4 f  5  4  3 g  5  3  5 h  5  3  4 j  5  3  3 k  4  5  5 l  4  5  4 m  4  5  3 n  4  4  5 p  4  4  4 q  4  4  3 r  4  3  5 s  4  3  4 t  4  3  3 u  3  5  5 v  3  5  4 w  3  5  3 x  3  4  5 y  3  4  4 z  3  4  3 1  3  3  5 2  3  3  4 3  3  3  3   intensity bin limits bin id  min. (mcd)  max. (mcd) j1  4.50  5.60 j2  5.60  7.20 k1  7.20  9.00 k2  9.00  11.20 l1  11.20  14.00 l2  14.00  18.00 m1  18.00  22.40 m2  22.40  28.50 n1  28.50  35.50 n2  35.50  45.00 p1  45.00  56.00 p2  56.00  71.50 q1  71.50  90.00 q2  90.00  112.50 r1  112.50  140.00 r2  140.00  180.00 s1  180.00  224.00 s2  224.00  285.00 t1  285.00  355.00 t2  355.00  450.00 u1  450.00  560.00 u2  560.00  715.00 v1  715.00  900.00 v2  900.00  1125.00 tolerance of each bin limit = 12%. note: 0 represents no maximum bin limit.

  for   hsmf-a205-xxxxx   hsmf-a228-xxxxx   color 1   color 2     (yellow/amber/   (emerald     orange)   green/blue) 0  0  0 a  abc  abc b  bcd  abc c  cde  abc d  abc  bcd e  bcd  bcd f  cde  bcd g  abc  cde h  bcd  cde j  cde  cde k  def  abc l  def  bcd m  def  cde n  ab  ab p  bc  ab q  cd  ab r  de  ab s  ab  bc t  bc  bc u  cd  bc v  de  bc w  ab  cd x  bc  cd y  cd  cd z  de  cd 1  ab  de 2  bc  de 3  cd  de 4  de  de 5  ef  ab 6  ef  bc 7  ef  cd note: 0 represents full distribution. for   hsmf-a204-xxxxx   hsmf-a206-xxxxx   color 1     (yellow/     amber/  color 2     orange)   (yellow green) 0  0  0 a  abc  efg b  bcd  efg c  cde  efg d  def  efg e  abc  fgh f  bcd  fgh g  cde  fgh h  def  fgh j  ab  ef k  bc  ef l  cd  ef m  de  ef n  ef  ef p  ab  fg q  bc  fg r  cd  fg s  de  fg t  ef  fg u  ab  gh v  bc  gh w  cd  gh x  de  gh y  ef  gh note: 0 represents full distribution. color bin select (x 7 ) individualfreelfwillfcontainfpartsf fromf1ffullfbinfonly. x 7   color bin combinations for   hsmf-a202-xxxxx   hsmf-a203-xxxxx   hsmf-a212-xxxxx   hsmf-a222-xxxxx   hsmf-a227-xxxxx     color 2     color 1   (emerald green/     (red)   yellow/blue) 0  0  0 a  0  abc b  0  abcd c  0  abcde d  0  bcd e  0  bcde f  0  bcdef g  0  cde h  0  def j  0  cdef k  0  ab l  0  bc m  0  cd n  0  de p  0  ef for   hsmf-a201-xxxxx   hsmf-a211-xxxxx   color 1   color 2     (red)   (yellow green) 0  0  0 a  0  efg b  0  fgh c  0  ef d  0  fg e  0  gh note: 0 represents full distribution. note: 0 represents full distribution.

  for product information and a complete list of distributors, please go to our website:          www.avagotech.com avago, avago technologies, and the a logo are trademarks of avago technologies, limited in the united states and other countries. data subject to change. copyright ? 2007 avago technologies limited. all rights reserved. obsoletes 5989-1210en av02-0501en - june 13, 2007 for   hsmf-a3xx-xxxxx   color 1   color 2   color 3 0  0  0  0 a  0  0  abc b  0  0  bcd c  0  0  ab d  0  0  bc e  0  0  cd f  0  abc  0 g  0  abc  abc h  0  abc  bcd j  0  abc  ab k  0  abc  bc l  0  abc  cd m  0  bcd  0 n  0  bcd  abc p  0  bcd  bcd q  0  bcd  ab r  0  bcd  bc s  0  bcd  cd t  0  ab  abc u  0  ab  bcd v  0  ab  ab w  0  ab  bc x  0  ab  cd y  0  bc  abc z  0  bc  bcd 1  0  bc  ab 2  0  bc  bc 3  0  bc  cd 4  0  cd  abc 5  0  cd  bcd 6  0  cd  ab 7  0  cd  bc 8  0  cd  cd note: 0 represents full distribution. color bin limits blue  min. (nm)  max. (nm) a  460.0  465.0 b  465.0  470.0 c  470.0  475.0 d  475.0  480.0 tolerance of each bin limit = 1 nm. green   min. (nm)  max. (nm) a  515.0  520.0 b  520.0  525.0 c  525.0  530.0 d  530.0  535.0 emerald   green   min. (nm)  max. (nm) a  552.5  555.5 b  555.5  558.5 c  558.5  561.5 d  561.5  564.5 yellow   green   min. (nm)  max. (nm) e  564.5  567.5 f  567.5  570.5 g  570.5  573.5 h  573.5  576.5 amber/   yellow   min. (nm)  max. (nm) a  582.0  584.5 b  584.5  587.0 c  587.0  589.5 d  589.5  592.0 e  592.0  594.5 f  594.5  597.0 orange   min. (nm)  max. (nm) a  597.0  600.0 b  600.0  603.0 c  603.0  606.0 d  606.0  609.0 e  609.0  612.0 red orange   min. (nm)  max. (nm) a  611.0  616.0 b  616.0  620.0 red   min. (nm)  max. (nm) full distribution   packaging option (x 8 x 9 ) x 8 x 9     j1  20 ma test current, top mount, 7 inch reel    
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