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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LED - BINNING -

Part 1: General requirements and white grid

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comj
alll national electrotechnical committees (IEC National Committees) The object /of [E is to. pr

infernational co-operation on all questions concerning standardization in the electrical\and ele ohic fiel
this end and in addition to other activities, IEC publishes International Standards, T Specificy
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides ( as|
Pdblication(s)”). Their preparation is entrusted to technical committees; any IEC N \fe
in|the subject dealt with may participate in this preparatory work. e S tal /and
governmental organizations liaising with the IEC also participate in this ¢prepatation. NEC \collabgrates g

with the International Organization for Standardization (ISO) in accordance witQ(eonditions determin
agreement between the two organizations.

rising
bmote

non-
losely
ed by

ational

] : o\
copsensus of opinion on the relevant subjects since each i UM 1 épresentation frgm all
inferested IEC National Committees.
3) IEL Publications have the form of recommendations fori i 3 accepted by IEC National
f IEC

Cgmmittees in that sense. While all reason X i at the technical content
Pdblications is accurate, IEC cannot be i
misinterpretation by any end user.

r any

4) In|order to promote international uniformity i i undertake to apply IEC Publications
trgnsparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional sr regional publication shall be clearly indicqdted in
th¢ latter.

5) IEL i i € i Nndependent certification bodies provide confprmity
as i i arks of conformity. IEC is not responsible f¢r any
se i i

6) Al

7) Ndg enployees, servants or agents including individual experfs and
m bational Committees for any personal injury, property damage or
ot ether direct or indirect, or for costs (including legal feeg) and
ex| se of, or reliance upon, this IEC Publication or any othdr IEC
PU

8) Atjention i ive, references cited in this publication. Use of the referenced publicatipns is
indli e i

9) At is™d othe possibility that some of the elements of this IEC Publication may be the subject of
pal ights. NG held responsible for identifying any or all such patent rights.

A PA ca)’specification not fulfilling the requirements for a standard, but made

availpblertosthe public.

IEC- = i T ;
committee 34: Lamps and related equipment.
The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
34A/1429/PAS 34A/1448/RVD

nical

Following publication of this PAS, which is a pre-standard publication, the technical committee

or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of 3 years,
at the end of which it shall be published as another type of normative document, or shall be
withdrawn.

A list of all the parts in the IEC 62707 series, published under the general title LED — Binning
can be found on the IEC website.

A bilingual version of this publication may be issued at a later date.

IMPOQRTANT - The 'colour inside’' logo on the cover page of this icationsindicates
that | it contains colours which are considered to be us rect
undégrstanding of its contents. Users should therefore print ¢hi ing a

colopr printer. P

&
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LED — BINNING -

Part 1: General requirements and white grid

1 Scope

This PAS specifies general requirements, a grid and a corresponding code for the colour
binnihg of white LEDs emitting incoherent, visible radiation.

Othef parts of this series covering chromaticity of coloured LEDs, inous

intensity, colour rendering and forward voltage are in preparation or yhde

2 Normative references

The following referenced documents are indispensable Qplicati hent.
For dated references, only the edition cited applies. P6r undated Y , the latest edlition
of th¢ referenced document (including any amendm

IEC/TS 62504, General lighting —
ISO [11664-1 (CIE S 014-1/E), Colorime

ISO [11664-5 (CIE S 014-5/k i QIE v'
unifofm chromaticity scalé S

3 Terms and ifi
For the purposes 0of

following apply.

H the

3.1
bin
restricted e Q erformance characteristic used to delimit a subset of LEDs n¢ar a
nominal LED pe ward
voItaB

(IEC|TS 82504: ___)3.5)

3.2
grid
entity specified by a set of grid points

3.3

grid point

colour coordinate in the u', v' colour space according to ISO 11664-5 (CIE S 014-5/E) (or its
equivalent in the x, y colour space according to ISO 11664-1 (CIE S 014-1/E)) identified by
two discrete indices, the first index p counting steps along the Planckian locus, and its
extension beyond the high temperature boundary towards blue colours, and second index j
along Judd isothermal lines

1 To be published
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3.4
white colour bin
area inside a quadrilateral defined by four grid points

4 Chromaticity bins for white LEDs

4.1 Grid for white LEDs

The grid shall be aligned parallel along the Planckian locus, and its extension beyond the high
temperature boundary towards blue colours, in the first direction (Planck-axis) and along Judd
isothermal lines in the second direction (Judd-axis).

The origin of the grid shall be on the Planckian locus at T.. (u’/v’) = (0,1800

The
beyo
in th
with
satu
neg

NOTE|

The
(see

e (

o T

NOTH
direct

NOTE
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0.4

Btp) of the grid points on the Planckian locus (BB = |
well as the unit increments Au’'gg(p) and Av’gg(p) of the

Black

u', vi(p, j) = (u'gg(p) +j x Au'gg(p); V'gg(P) +j x Av'gg(p))

The index (p, j) = (0, 0) corresponds to the T, point and the coordinates are (rounded to five

digits):

u’ (0, 0) = 0,18006, v’ (0, 0) = 0,39528 or

u’, v* (0, 0) = (0,180086; 0,39528)
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Grid points in the u’, v’ coordinate system can be translated into equivalent grid points in the x,
y coordinate system using the following equations:

X(p, j) = 9u'(p, j)/(6u'(p, j) - 16V'(p, j) + 12)
y(p, j) = 4v'(p, )/(BU'(p, ]) - 16V'(p, ) + 12)
It is recommended to round grid point coordinates to 5 digits after the decimal sign.

4.2 White colour bins

White colour bins are specified as the area inside a quadrilateral. An origin (p, j) aLd a
positjve step size m, n along the Planckian locus (or its extension beyg 3 Judd
lines|respectively is given. The quadrilateral is constructed by connectig the i nts

W, v (p, )1, [u, V' (p+m, j)], [u", V' (p, j+n)] and [u’, v’ (p+m, j+n)

or

X, y(p, DI, [x, y (p+m, j)I, [X, y (p, j*+n)] and [x, y (p+m

It sh
to be

equal 1 are not considered

4.3

4.3.1 hite colour bins in x, y coloyr
space

This |[subclause specifi Qptiona ite colour bins in the x, y colour space fising
only |six digits. The igits gserved for the identification of the grid point
reprgsenting the gin © in The last two digits are reserved for the number

of steps along the 3 X Qr its extension beyond T.) and the Judd |[lines
respectively.

The {

giforp<0andj>0

“h”forp<O0andj<0

The second and third digits represent the absolute value of p starting at "aa". Only the
following letters shall be used in the counting for the second and third digit:

abcdefghjklmnprstuvwxyz

The code for |p| is specified in Table 1.
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Table 1 — Code for |p]|

Ipl 0 1 7 8

code aa ab ah aj

The fourth digits represent the absolute value of j starting at "A". Only the following letters
shall be used in the counting for the second and third digit:

PN - N AN R VA WU N - WAV VAVIAVA. ]
ADGUUDLCT O JINLCNVIINT TNVo \VAR'A T £

The ¢ode for [j| is specified in Table 2.

Table 2 — Code for |j]

lil 0 1 7 8
code A B H

The {ifth and sixth digits represent the number of stg
its extension beyond T.) and the Judd lines re
used|in the counting for the fifth and si ;

s (or
Il be

(1)23456789abcdefgh ¥k

The ¢ode for m and n is specified in T

Examples for white 3 x;e’;e given in the following Table 4.

bleN xamples for white colour bin codes
j m n 6 digit code
0 2 3 faaA23
-3 5 6 eakC56
0 0 10 10 faaAaa

An example of the codes of grid points around the T« point is given in Figure 2.
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An e

v

Figure 3 — Example of white colour bin “habB22”

4.3.2 Other codes for the designation of white colour bins

Other codes for the designation of white colour bins may be applicable (e. g. application
specific).

5 Bin code

The bin code for LEDs shall consist of sections in the following order (with hyphens as
separators, no space allowed):

Luminous flux code—chromaticity code—forward voltage code (optional)—
colour rendering index code (optional)
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Annex
(informa

A
tive)

White binning grid coordinates

U'gg V'sg Au'gg Avgg
0,180064 0,395282 -0,0016345 0,0005968

1 0,180346 0,396999 -0,0016303 0,0006082

Z U, ToUBS4 U,3907 1O =U,UUTOZLOT U,UUUBZUS

3 0,180928 0,400430 -0,0016208 0,0006330 f\
4 0,181229 0,402144 -0,0016155 0,0006@\\ .
5 0,181537 0,403856 -0,0016099 0,0@66%{)\ \
6 0,181853 0,405567 -0,0016040 /s,@be@)\

7 0,182177 0,407277 -0,0015978 o,ooﬁe@ \

8 0,182508 0,408985 -0,001591,§ b@o&sq \
9 0,182848 0,410691 -0,0015843 0,0007195

10 0,183197 0,412396 -0@015(7’7\7 030@@;?

11 0,183554 0414099 -\\604456 5¢/\ | 0ago7s12

12 0,183921 s’\415§9Q < A -(0015 167 [Yo/6007674

13 0,184297 0,4&99 -0,69@534 0,0007838

14 0,184682 0,@1919/6\ })@15\@ 0,0008005

15 0,185078 O,Xgoas}r\ \ -Bx@ 61 0,0008173

16 ongsasd (| 02582’ | 00015269 0,0008343

17 185@9& ‘0,424}1{ | /0,0015174 0,0008515

18 0,18632 42 59> -0,0015076 0,0008688
19N, 3@\18676\3\\f 0\:2)?3&/ -0,0014975 0,0008861

20 /\\ Nﬁ#{ Q26324 -0,0014870 0,0009036
21\ \ \0\,18?&(0 | d,431002 -0,0014762 0,0009211
?z\ 0,1\&{141\ 0,432678 -0,0014651 0,0009387

23 \\ chse)s/ 0,434349 -0,0014536 0,0009563
\%\ 0189118 0,436018 -0,0014419 0,0009740
N5\ 0.189624 0,437682 -0,0014298 0,0009916

2 0,190143 0,439343 -0,0014174 0,0010092

27 0,190674 0,441000 -0,0014047 0,0010268

78 URIKPAL: 0227653 0003017 00070427

29 0,191775 0,444301 -0,0013784 0,0010619

30 0,192345 0,445945 -0,0013648 0,0010793

31 0,192929 0,447584 -0,0013509 0,0010967

32 0,193527 0,449219 -0,0013367 0,0011139

33 0,194138 0,450848 -0,0013222 0,0011311

34 0,194763 0,452471 -0,0013075 0,0011481

35 0,195403 0,454089 -0,0012925 0,0011650

36 0,196058 0,455702 -0,0012772 0,0011817

37 0,196727 0,457308 -0,0012617 0,0011982

38 0,197411 0,458908 -0,0012459 0,0012146
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p U'gg V'eg Au'gg Av'gg

39 0,198110 0,460501 -0,0012299 0,0012308

40 0,198825 0,462087 -0,0012137 0,0012468

41 0,199556 0,463666 -0,0011973 0,0012626

42 0,200302 0,465238 -0,0011806 0,0012782

43 0,201065 0,466802 -0,0011638 0,0012935

44 0,201844 0,468358 -0,0011468 0,0013086

45 0,202639 0,469906 -0,0011296 0,0013235

46 6726345+ OAT1445 =0;00+1123 67061358+

47 0,204280 0,472975 -0,0010948 00013524 [~ |
48 0,205126 0,474495 -0,0010771 0,0013@%“ ~
49 0,205989 0,476006 -0,0010594 0,0@1/3\3{)\3\ \
50 0,206870 0,477506 -0,0010415 /&Qo}\s\gsb\
51 0,207768 0,478997 -0,0010235 00012083, X
52 0,208684 0,480476 -0,0010055/\ })\QOM \
53 0,209618 0,481944 0,0009874™ 0,\\01439\7

54 0,210570 0,483400 -o()oog@; 0,004445

55 0,211541 0484845 ’\ 5704/\ \0914571

56 0,212529 Qa&?@ < ) -(0009&7 \ M014689

57 0,213536 487695 -o,b@ggm\zl\/ 0,0014803

58 0,214562 0,(8910;\ ,0008961 0,0014915

59 0,245606 0,&{9049&\\) b:({) 9 0,0015023

60 0,‘2\666}\( &4@8(1 0008596 0,0015128

61 217>SQ “o.4930% | 20,0008414 0,0015231

62 0,2188@ 4&4{82} -0,0008232 0,0015330
N4 %\2199@\\/\ 0\,;\9}91}/ -0,0008051 0,0015426

64 /\& B,\2\21 6 Q97231 -0,0007870 0,0015518
65\ \ |\Q222262 | 4498532 -0,0007690 0,0015608
}a\ 0,}2\7\437\ 0,499815 -0,0007512 0,0015695

67 \\ &@46}9/ 0,501082 -0,0007334 0,0015779
\Q \ 0,2}5842 0,502330 -0,0007157 0,0015860
N \ 0,227072 0,503561 -0,0006982 0,0015938

70 0,228320 0,504773 -0,0006808 0,0016013

71 0,229587 0,505967 -0,0006636 0,0016085

(¥4 0,200671 0,907141 -0,0000465 0,00T0154

73 0232173 0,508295 -0,0006296 0,0016221

74 0,233492 0,509430 -0,0006129 0,0016285

75 0,234828 0,510544 -0,0005963 0,0016346

76 0,236182 0511637 -0,0005800 0,0016405

77 0,237552 0,512710 -0,0005638 0,0016461

78 0,238938 0,513762 -0,0005479 0,0016515

79 0,240340 0,514792 -0,0005322 0,0016566

80 0,241758 0,515800 -0,0005167 0,0016615

81 0,243192 0,516787 -0,0005014 0,0016662

82 0,244640 0,517751 -0,0004864 0,0016706
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p U'gg V'eg Au'gg Av'gg

83 0,246102 0,518694 -0,0004716 0,0016749

84 0,247579 0,519614 -0,0004571 0,0016789

85 0,249070 0,520511 -0,0004428 0,0016827

86 0,250574 0,521387 -0,0004287 0,0016864

87 0,252090 0,522239 -0,0004149 0,0016898

88 0,253619 0,523069 -0,0004014 0,0016931

89 0,255161 0,523877 -0,0003881 0,0016962

96 67256743 67524662 =0;000375+1 ;001699

o1 0,258277 0,525425 -0,0003623 00017019 /~ |
92 0,259852 0,526166 -0,0003498 0,00179(5* ~
93 0,261436 0,526884 -0,0003376 0,0@1/%@9\ \
94 0,263031 0,527581 -0,0003256 /&Q(ﬁ\(og‘s\
95 0,264635 0,528255 -0,0003139 00077945
%6 0,266248 0,528908 -0,000302/\ B\oow \
97 0,267869 0,529540 0,0005912 ob\mﬂs@

98 0,269499 0,530150 -o()ooz@’o‘; ow
99 0,271136 0530739 ’\ 6954/ &0917190
100 0,272780 @31\39( < ) -((ooozégo \ Mowzos
101 0,274432 0,534855 -o,b@g2488 0,0017221
102 0,276090 0,53238;\ ,0002388 0,0017235
103 0,27/754 0,&@289\ \ b:({) 60 0,0017249
104 0,‘2(942)\( (}5@%0 /| x0,0602195 0,0017261
105 281}@Q ) "0,533849 | /0,0002102 0,0017273

10 0282734 534209 > | -0,0002012 0,0017283
10% A 0284460\ 0534737 | -0,0001924 0,0017293
108 /\& B,\zga 6 V\MM -0,0001838 0,0017303
108\ Po2srast | 4535539 -0,0001754 0,0017311
}r@\ 0,58{545% 0,535917 -0,0001672 0,0017319
111\\ &@123\/ 0,536278 -0,0001592 0,0017327
NI\ 0292057 0,536622 -0,0001515 0,0017334
E \ 0.294666 0,536950 -0,0001439 0,0017340
114 0,296378 0,537261 -0,0001366 0,0017346

115 0,298092 0,537557 -0,0001294 0,0017352

110 0,2995610 0,9578357 -0,0007224 0,0077357

117 0,301529 0,538102 -0,0001156 0,0017362
118 0,303251 0,538353 -0,0001090 0,0017366

119 0,304975 0,538589 -0,0001025 0,0017370

120 0,306701 0,538811 -0,0000963 0,0017373

121 0,308428 0,539020 -0,0000902 0,0017377
122 0,310157 0,539215 -0,0000842 0,0017380
123 0,311888 0,539397 -0,0000784 0,0017382

124 0,313619 0,539566 -0,0000728 0,0017385
125 0,315352 0,539724 -0,0000673 0,0017387
126 0,317086 0,539869 -0,0000620 0,0017389
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p U'gg V'eg Au'gg Av'gg
127 0,318821 0,540002 -0,0000568 0,0017391
128 0,320557 0,540124 -0,0000518 0,0017392
129 0,322293 0,540235 -0,0000469 0,0017394
130 0,324030 0,540335 -0,0000421 0,0017395
131 0,325768 0,540424 -0,0000375 0,0017396
132 0,327506 0,540503 -0,0000330 0,0017397
133 0,329245 0,540573 -0,0000286 0,0017398
|O4 U,OQUUO“" U,S“"UUOL 'U,UUUUL40 U,UU‘lTQUO
135 0,332723 0,540682 -0,0000202 00017399 /~ |
136 0,334463 0,540723 -0,0000162 00017360~
137 0,336202 0,540755 -0,0000122 0,0@1/1\4\60\ \
138 0,337942 0,540778 -0,0000084 /&Q(ﬁ\(mb\
139 0,339682 0,540793 -0,0000047 00077489
140 0,341422 0,540800 -o,ooooo1< B\OOM \
141 0,343162 0,540798 0,0000024 0,\\0172@
142 0,344902 0,540789 0 qfoooqﬁé] OW
143 0,346642 0,540772 ’b\\mﬁ&}«’ /\ \0917400
N
144 0,348382 @4&»@ < o( 0001&\3 Mo174oo
145 0,350122 0 5)}117 0,0})({0154 0,0017399
146 0,351861 0,54067/9_\ 00000185 0,0017399
147 0,353601 0,&@63\\\\) ()\,QQM 0,0017399
148 0,‘3{53%\( 0540583 2.0900243 0,0017398
149 357@ "0,540825 4,0000271 0,0017398
15 0,3588?\5 54 61> 0,0000298 0,0017397
134/ A 0360556\ 0540391 | 0,0000324 0,0017397
152 /\& B,\“@ﬁﬁs V\Mw 0,0000350 0,0017396
153\ Poa64033 | 4540234 0,0000374 0,0017396
}54\ 035{771\ 0,540147 0,0000399 0,0017395
155\\ N675}18/ 0,540055 0,0000422 0,0017395
g8\ 0399245 0,539957 0,0000445 0,0017394
N7 \ 0,370982 0,539855 0,0000467 0,0017394
158 0,372719 0,539747 0,0000488 0,0017393
159 0,374455 0,539635 0,0000509 0,0017393
To0 0,37/0191 0,00901Y 0,0000050 0,0077392
161 0,377927 0,539398 0,0000549 0,0017391
162 0,379663 0,539272 0,0000568 0,0017391
163 0,381398 0,539142 0,0000587 0,0017390
164 0,383133 0,539009 0,0000605 0,0017389
165 0,384867 0,538871 0,0000623 0,0017389
166 0,386601 0,538729 0,0000640 0,0017388
167 0,388335 0,538584 0,0000656 0,0017388
168 0,390069 0,538435 0,0000672 0,0017387
169 0,391802 0,538282 0,0000688 0,0017386
170 0,393535 0,538126 0,0000703 0,0017386
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15—

p U'gg V'eg Au'gg Av'gg
171 0,395268 0,537967 0,0000717 0,0017385
172 0,397000 0,537805 0,0000732 0,0017385
173 0,398733 0,537639 0,0000746 0,0017384
174 0,400464 0,537470 0,0000759 0,0017383
175 0,402196 0,537299 0,0000772 0,0017383
176 0,403927 0,537124 0,0000785 0,0017382
177 0,405658 0,536947 0,0000797 0,0017382
178 6467389 67556767 0;00660869 0;001738+
179 0,409119 0,536585 0,0000820 00017381 [~ |
180 0,410849 0,536400 0,0000831 00017360\~
181 0,412579 0,536213 0,0000842 0,0@1/%{3\0\ \
182 0,414309 0,536023 0,0000853 /&Q(ﬁ\(s?b\
183 0,416038 0,535831 0,0000863 00077279
184 0,417767 0,535636 0,0000873< B\oom \
185 0,419496 0,535440 0,0000882 ob\m?%v\s
186 0,421225 0,535241 0 ((fooo OW
187 0,422953 0,535041 ’b\\mﬁg«’ /\ \0917377
188 0,424681 @3&}3@ < ) o( 0009&{9 M017376
189 0,426409 54634 o,&xpms 0,0017376
190 0,428137 0,53442/&\ 00000926 0,0017375
191 0,429865 0,&@421& \ O\,SQM 0,0017375
192 03159 (| 0534010~ | 90000042 0,0017374
193 433349 "0,533798 0,0000949 0,0017374
19 0435025 533585 > | 0,0000956 0,0017374
195 A 0436773 0538370 | 0,0000963 0,0017373
196 /\& B}4\38 9 V\MM 0,0000970 0,0017373
197\ Pa40225 | 4532937 0,0000977 0,0017373
ng\ 0,%@52\ 0,532717 0,0000983 0,0017372
199\\ O\,Q436?\7' 0,532497 0,0000989 0,0017372
290\ 0425403 0,532275 0,0000995 0,0017372
Negi \ 0,447129 0,532052 0,0001001 0,0017371
202 0,448854 0,531828 0,0001007 0,0017371
203 0,450580 0,531602 0,0001012 0,0017371
204 0,452305 0,901375 0,0007017 0,0077570
205 0,454030 0,531147 0,0001022 0,0017370
206 0,455755 0,530018 0,0001027 0,0017370
207 0,457479 0,530688 0,0001032 0,0017369
208 0,459204 0,530457 0,0001037 0,0017369
209 0,460929 0,530225 0,0001041 0,0017369
210 0,462653 0,529992 0,0001045 0,0017369
211 0,464377 0,529758 0,0001050 0,0017368
212 0,466101 0,529523 0,0001054 0,0017368
213 0,467825 0,529288 0,0001057 0,0017368
214 0,469549 0,529051 0,0001061 0,0017368
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