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Light source efficiency Year of invention
Lumen/Watt White
— Metal halide ower LED

| Standard -
20 Light Sources

50

Mercury
1938 C

...... 1981

OYo04 &3 Hal .
v.a 1950 &I Halogen 0

15‘7‘?“..-- Incandescent . L & 1‘996
o 2000
a1 7l IH U 58 M
REC

HE x%
(S, HBS #=2)

2. LED &3 IMEEY 1A

2.1 =ZNEES) 7|2

AR o2 AR QY Qe BFU|He a8
37} o] 1SO(International Organization for
Standardization), IEC Z8]2 ITU(Interna-
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tional Telecommunication Union) 37] 7]&e|t}
(2-4).

o] Z IS0 A¥HAQl Hoke] 72, ITUE %
Alfofe] S Tt 9a, IECE A7|1AA A
F9 52 93T webd LED 29 AlF #9
EFE TRECAAM Hdata ek, ojejo] 2 ¥ &
% 372 CIE(Commission Internationale de
1'Eclairage)dl|q] Fe2oz &ata k).

olelet TAFE7|HE Y S o &5 7|9/
7139 & AHFo] obd 57}t AHH o2 Hefdt
Al = 2 713e] H3]d (FRd B) 3 739 3
of Age F13 2o} Fevehe BT A3 A4
S & Fofstar .

Fl

1. M350t Y F3l9 =37} &g

Participating county |Observing county|
IECTC 34 36 H

qaE 38 4
ISOTC 274 18 16
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IEC : International
Electrotechnical
IEC- Commission TC 34

&3] mirror committee® T4t E3}

AFE Ut eveke] 4% 127 A9 e
AMABIAERE Akke] w7 s (Korean

Agency for Technology and Standards)©]™, 7]
9] 7%~ ANSI(American National Standards
Institute), ¥#¢ 745 METI(Ministry of
Economy, Trade and Industry) J8]al F=-2
SAC(Standardization ~ Administration  of
China)ellA 717} =A] 2 A 717 9gs @9
att. 49 A$+= EU 4kl CEN(Comité
Européen de Normalisation)Z CENELEC
(Comité  Européen de  Normalisation
Electrotechnique) 4 Z+7} ISO/CIER-0ke} IEC
o] AT 45 Adsta giot

TARTE e olde TA ZF71H ol
APEel E78Hde facto standard)E FEshe
F3)/dA7} glem F2 VP95 JAPAR €
o LED z7 2okl glof A<l ARddel
s} 7132 LED d319] gEgo]x B3 =93
Zhaga, AUl =W FAAlo] T =93

TCLA(The Connected Lighting Alliance) 18]

International Standard

1SO : International
™ Organization for
Standardization TC 274

CIE : Commission

i = Internationale
: I') = Interna
3

National Standard
IS [

=y KR
-
KATS

Agency ANSI (NEMA) METI

De Facto Standard
Company Association

The Connected

L Zhaga Lighting Alliance

TALQ -

5 Consortium

de I'Eclairage Div. 2

CEN / CENELEC
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2.2 |IEC(3HIM7|7|=1=]3],
(International Electrotechnical
Commission)

A7} AlFe] ok eiTS Agshe [EC
£ 71%/A &l We} TC(Technical Committees)
o} TC s 2291 SC(Sub-committees) = 74

o) 5 [¢) [¢) (eX;
wlof glow &x 97709 TCok 77709 SC7F &%
0]
S 9l
IEC TC34: AT 391 £ 7|7] &
. 2% : R. Kotschenreuther [OQiit]
. 5o|% : A. Prest [Pit]
I
[ 1 X ]
SC 34A SC 34B SC 34C SC 34D
[B. Lawrence] [A. Ingo] [Mr. Morhio] [A. Hughes]
A3 UA g3l BJB at Helvar it Zumtobel it
| R | X I 1
WG PRESCO WG EPC WG COMEX WG LUMEX
[A. Prest] [A. Ingo] [R. Ketschenr.] [A. Hughes]
Philips at BJB al Osram alt Zumtobel a
Lamp 22 : 4 3l B0 gY HEBT|OEY : Luminaire S5
LED o@/HE ¥ obH7|, DALl F
BH a3

J2 4. |[EC TC 34 7=

I % ZAEE TC 34(Lamps and related
equipment) oA AHslaL glon, st9] 220 E
47)9) SC7F 2&Ho] 9. ] 47)9) SCE 22 2
M9 EE AEEY|Y] aga S| B33
Hasith, 247ke] SC atflole AAl £33 97
£ FPst= FFAQ0 WG(Working Group)©]
9lem o] WGeIA on/off-line 3915 Falo] F&
of Al/NgE Z&Psta et

[kl
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3. [ECY| LED &3 HED ¢

3.1 LED PKG ¥ 2= ZHH EF

7188 dexwdre dzy 57179 2ol

~r

LED 2= SAlEE 24

HAE oA FE 5ol 2 AH A EE T
ok A E oA =2 AR EHJT. 28y LED
o] TYEHA LED PKGY & oA 3
g 5ol o] A Em o}, EEk thekdl A
ZAA A Zhake] 712 el PKGY RE2 Al
Z, #fjgtor FaAol WX U 5I]F A Z2GA
AN E BF3E 75 wel A" PG
259 3t VoC (Voice Of Customer)”’} 1L
AT

g7 IECIME LED AHH W3 d=9
57179 obd 2 A5 FEES AFo] guHo] 2
g ol oJal g DAl lor HAYP ol ZIHE
g AWTol 2o okt /e WL tisiA
Phe] gAlo] wah b ZFolu AT EE
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3.1.1 LED PKG 4= EZ

A WA LED PKG thet £33 PKG AlZA}
NGBS/ 2 oriERde]l MR Aolsle]
PKGE Al AHohe B, A= 3 5717 AXY
AolA FTst ool A7lEo] =¥ 1 gint.
Z, LED PKGE ¢ HFo] ohd HoJE] AJE
gel9] 5 ETe] WA =9 9o, I AF
G vheI 2UHE 2 ).
- Oh test (271 §4)
- flux , CCT, CRI & %54
- Operation condition ¥ 714 54

L

d

- Binning 715
- 6Kh test (FA&
- BERAE, A(CRI, CCT) 4 B4 4t

54, AEA)

E
1 O,
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Performance Factor HRHPKGHS

InputPower « Foward Current / Forward Voltage

Luminousfux | tuminous flux output & influencing parameters
Output eg) Temperature (Ts) and Foward current
utpu » Luminous intensity distribution

» Color Binning, CCT, CRI & influencing parameters .g) Ts/ If

Colorimetry * Color distribution (uniformity of color)
e o . » Lumen depreciation & influencing parameters e.g) Ts/ If
Life Time Metrics |, Abrupt failure & influencing parameters
Maintenance Factor |~ Lumen depreciation & influencing parameterse g) T8/ If

* Abrupt failure & influencing parameters

Al =9 AR 99} 22 I5S Y LED
PKG 54" (Pulse
current), LED PKG #&A& 57844 EOM
A o] FE-& ul=e] ANSIelA 7] X8 9 £
F710] 9lo} (C78.374) 109 9y wow Ll
o5 HE dFolrt.

- ANSI C78.374 :

Specification

and/or Constant

Light Emitting Diode
Sheet  for  General
[llumination Applications
- The purpose of this standard is to

specify the standardized white light
diode  (LED)
specification sheet, or data reporting

emitting package
format, as the means of communication
between LED package producers and
illumination

users in general

applications.

3.1.2 LED PKG &&7

T WA LED PKGY teh 52 35448 5
7 9 4 o 2] #3F FFo|t}h LED PKGE 3<%
A& S48 79 52 A AGACdAME de
facto ET¢ H7|ZHE3|(IESNA)S LM 802
™ 21< $~83ka glem IECoIA = & 7]Hte
2 [EC mAxZTsE Pt gtk &

XE #Z

=
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- 712w 88 A

IEC 63013:
luminous flux maintenance projection ©]t.

F79 Mewe T8 el & dxol, 79 4
ZX8& M 80 Hlo|EE Al&-aled J}io] Al 7H]
w}'jjrﬂ s A9= TM 212 A48k 45 4
Zstal B AlTtel| whet 2haiek] 85‘]?4 =
7}o}~ 739l BF (Border-Function) & 283
A €t 229 PKG 7199 PKG A3 oy
A 7HE B7RE A3 SAA SR o] T 7B H]
& BEo] ARt wht sk A9 JAY o
90% °l’8, <ol ARt w93 ket
7F < 10% vIRte= Jephdr}

LED packages - Long-term

}

o}‘u 19, o\

LM 80 6,000A| 7t data

TM21 Hg3j0]
oy 77 2

O] 4 & (T A9 o 90%) 04 47 (10% 0|ThH
¥ v
™ 21 ofj & BF of| &
+8 A8 +H A8
J8 5. 4 05 Al

A
o]
reportlng ey ‘?é"l OME} VJ Al A4S

o]-g-sted 15,000, 25,000, 35,000, 50,000 A7

o) el alks AANE ], A9 AR o
2 2,000 A1Zte] F45A183 719712 5L o
23k Wi oE ojvle e 2o,

- 15,000~17t: decorative A%

- 25,0004]7F: consumer A3,

- 35,000%]7F: professional Al

- 50,000~]7F: special application A&

A7 T2 AL L70 4 4+, L80/LI0 FHL
2 3 AR 9 HASELE otz o4t T

olet.



3.1.3 LED 2& &&=

9] fo] Bebd, 25 59 7] Pl B
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LED BEg #F2 P £+ IEC 62031 Ed
o - o]] Hlo] Hh= ;<] or= *EEJEH; 37\}0] HHg oM A
1.2 o] 149 9¥|, A% &% [EC 62717 Ed /ﬂu}o]m;]*( Sl: Lo . °° alf )
1.0°] 144 12¢0l 2900 : '} . iruv;vamamr;}no
A w3z 29 ge thed) B} light) 7} 8.3 ¥Hd LED o] Al 7te]
g . do BARez Fade AUE F9E 07
- A714 &4 : 4838/ Displacement factor 71 S0l 22970 (LLMEF: L L
S ° A& - Lamp Lumen
- JEA - P&/ 358/ 232 (Directional) , o eht)o jo;
_myes - ARE CCT. CRI Maintenance factor=less light)°] F83}7] H’H
o 5o ZA S~ EE‘-‘
exg Al B AT OR] Tolt}, Eak AZA} 22 170 EE 180 5
g A o] 71EE AARES ke Wt Y ?o];}.
a8y, s 3 Ed 1.0 7P S48 % 3.2 LED = 9 =] BX
= S —_—x O H
SfAlE AR (e 1/4, el et A ' o Eerhh e
6,000 AIRF A1) 2 T3 4 Sl Wste] ot o] &Jof] 1% 73} Zo] LED #3zo} 57| g
o] FolA|A] ol 23] ekt AA LM 80 dlo] #29 ANY A= FA Z‘qi =251 gt
ElE Z43 T3 wieto] §o] Zoln, o]e &3l ¥ LED #ZE AEE 7|of 57 uet AHE 1411*
o Ed 1.1& &1 ogelch ¢z, AnE oY 9= agja WY R
Ed 1.1¢] & 34 LM 80 HloBlE Bfgh A9 JZR 7290 e fzd e 352 l
PKGE AHsl] E2 AR 49 289 35 vl gawo] /i1 Agle] 18 Foln ymA] g3
A& Al@ A7k 1,000 Al7FeR SEskA] Hrt, ek 25 AA A A9 Tolth. LED 9=+ o]
ol9lef] LED W& 7189 A% 2= 2 9o A#F LED7F lem Fell uket G5/ G13 7
LED modules &
LED luminaires LES l‘amps
oEl Gradual dégradation Abrupt dggradahon Combined outg.ut degradation
F:I(O Useful Life Time to Abrupt Failure EEDEapg il
ﬁ Ehrs @ xeyﬁxgsfy»{;fm_ ¥ % of bhe @ yg;'gﬁz‘}ﬁ T #hrs @ x% ghgﬂfﬁ?bmpz failures Cgﬁ;ﬁ;ﬁi .
z0 the population failed with y % of the popu)afror;ﬂfzrfi) - possible
aF fory=50 at rated MUL for y=50
o7 Median Useful Life (L,) Abrupt Failure Value Median LED Lamp Life
et #hrs @ x% light for 50% of th (AFV) LC, i
™~ e population % abrupt failures @ L. #hrs @ x% of light abrupt _fﬁ‘“'“rﬁ's
i 2t rated MUL narmed- for 50% of the population
o Combined Failure Value to limit #
<k (CFV) combinations
% combined failures @ L. noermative | communicated
LxBy LoCy
MF =|LLMF| X | LSF | X LMF
Maintenance factor  Lamp Lumen Lamp Survival Luminaire
Maintenance factor factor Maintenance factor
J2 6. Y HI| 2

A307 4235 2016. 3 €Y



Tz

J2 7. LED 3=

tlo

& AH&dh= IEC 62776 (58H) 2 GX16t-5 7
AHg3kE TEC 629312 vHrolitt,

Integrated Semi- Non- LED
Product Lamp integrated integrated L-tube I ..
(Bulb/PAR) Lamp (MR) Lamp (MR) uminaire
IEC62560 IEC 62838 IEC 62663-1 IEC62931 || IEC62776 IEC 60598-1
Safety (ed. 1.1) : (ed. 1.0): > (ed. 1.0): > GX16t-5 (ed.1.0): (ed. 8.0):
2015.4 2015.Q4 2015.Q4 > 2016.H1|| 2014.12 145
-.______/.‘-_—
IEC 62612 IEC 62663-2 IEC 62722-2-1
Perfor- 1 2012.6> (ed. 1.0): > (ed. 1.0): 14.11
mance (ed.1.1) 2016.H1 2016.Q2
—..____.-”".r-__
LED Lamp
M HIHE 717 ol
ol BHE HE

FeAoR 575 @ 5 YE% E79 B39 02

ST 4% BES 149 1126 23 H30 7] & Es Eored 2efd #A 9ol SIS
BHOR IEC 62717 LED E& 4% Ie= W5 v} Red

She RES AR A4S dlRel Algel A
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2 =pe 29 99 4 B389 379 43
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