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Part 1-1 : ANE LED 57|+ TL 8 7A}

2 A& H9Y

o] ¥+ LED H7IAE A& AWE 57 (o]t AW LED 57])2] ofd ¢
s a7 S AlEWH 2 A"z A1 A AlEsh A8 LED 57| Foll A8,
w3k 7|2 A o7 [EC 6059819 A& HAS 37 upEc).

3 9% EF

teo AEEFS o EFY HEL A BrHolTh WAARs} B/H AFEFLS
AgH WU AU WALt ET/HA B AFRFS ANB(RE F2
TS Aeen

KS C IEC 60598-1:2011, S57]7- - A 1 ¥ LutQ FAE 2 A3
KS C 7653, ® wldd 9@ w43 LED 57|+

KS C 9610-3-2, AA}3}A A (EMC) - Al 3-2 F-:8]87]=-1%3 A7 8733
A=Y HAF 16 o5t 717])

KS C IEC 62471 : 2013, o} Mz gxo] FAESHA ¢kx A
IEC 60598-1 ED 8.0 : 2014-05, Luminaires - Part 1: General requirements and tests
IEC 62717:2014, LED modules for general lighting - Performance requirements

IEC 62722-2-1:2014, Luminaire performance - Part 2-1: Particular requirements for
LED luminaires
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IEC TR 62778, Application of IEC 62471 for the assessment of blue light hazard to
light sources and luminaires

IES LM-79-08, Electrical and Photometric Measurements of Solid-State Lighting
Products

IES IM-80-08, Measuring Lumen Maintenance of LED Light Sources

IES TM-21-19, Technical Memorandum: Projecting Long-Term Lumen, Photon, and
Radiant Flux Maintenance of LED Light Sources

IES LM-84-20, Approved Method: Measuring Optical Radiation Maintenance of LED
Lamps, Light Engines, and Luminaires

IES TM-28-20, Technical Memorandum: Projecting Long-Term Luminous Flux
Maintenance of LED Lamps and Luminaires

IES T™M-30-15, IES Method for Evaluating Light Source Color Rendition
IES TM-30-18, IES Method for Evaluating Light Source Color Rendition

ANSI C78.377-2017, Specifications for the Chromaticity of Solid State Lighting
(SSL) Products

IEEE  1789-2015, [IEEE Recommended Practices for Modulating Current 1in
High-Brightness LEDs for Mitigating Health Risks to Viewers

NEMA 77-2017, Temporal Light Artifacts: Test Methods and Guidance for Acceptance

Criteria
ENERGY STAR® Program Requirements Product Specification for Luminaires
CIE 117:1995, Discomfort glare in interior lighting

Guide to DIN EN 12464-1:2011, Lighting of work places - Part 1: Indoor work
places
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Al S80S vl £3 % o9 3ExE zte dstolojof b, AA a1zxw}
AEE 3 %5 2HsHA Rolof strt. oW HA nxs L 7]E9E 100 9= P
] 7} 1z3 AE roam.s oz AHoldt},

6.1.1 €xk A& LED 7|+

2| Nees PERE
A%
[EC TR 62778 o] W=+ Al ZA¥}7F RGO H=+= RGL o] E3FE] ofof
= ]_ - 7:] O =
WEEECE st , 71 o]/ (RG2 3)@ 4-9- TEC TR 62778 o] ©] gt
o] A7 2] (Threshold distance)Z IEC TR 62471-2 o] wte} A]Zbo]
T3k okHALES E3Fslo] AlFol 2R slojof st}
Dominant modulation Modulation percent at (f)
frequency( f)
F =< 90 Hz Mod% < (0.025 x f)
2 | Z9A ||90Hz < f < 1250 Hz Mod% < (0.08 x f)
£ > 1250 Hz No Mod% requirement
Percent Flicker, Flicker Index, Lamp light output periodic
Frequency, Flicker Indicator(Pst), Stroboscopic Visibility
Measure(SVM), Flicker Perception Metric(Mp) =H A3} A=
3 CIE 117 9] 7.1 wa} HF FFH7F dFdo] ofd F At
3 | 2dodAx T | WE YEM= 57Tl sl AJstar, 7 FFRel A Y
(UGRR) UGR 235 3EA| 3},
A71H =4
d" A
4 |2 4 | A +£10% oWl o]ofef gt}
A+
5 | A5 KS C IEC 61000-3-2 o we} Al @sllS wf o]o] A gsioof g},
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ifﬁlﬂ— - = =35
o g THD = =1 A3E A=grt.
6 |9E 0.9 o]/ge]ojof s},
B4 54
7 | 27184 | AAFE5e] 95% ol
the-glo] ExX 95 Im/W o]
(95~100, 100~110, 110~120, 125 %=3})
8 | Fas 2 AWSTITE 100 Im/W o]
(100~110, 110~120, 120~130, 130 =3)
afsu= ghdo ITA
4 5
Nominal CCT Target CCT and tolerance (K) Target Dyy and tolerance
2700 °K 2725 + 145 0.000 =+ 0.006
3000 °K 3045 + 175 0.000 + 0.006
3500 °K 3465 + 245 0.000 = 0.006
Ap A o 4000 °K 3985 £ 275 0.001 = 0.006
o 4500 °K 4503 £ 243 0.001 + 0.006
9 1% 5000 K 5028 283 0.002 £ 0.006
A 2} 5700 °K 5665 £ 355 0.002 + 0.006
6500 °K 6530 £510 0.003 £ 0.006
Flexible CCT T+ AT Dy £ 0.006
(2700 — 6500 °K)
AT 1s given by AT = 0.0000108 XT2 +0.0262XT +8
10 | A4 | 75 0]A4H(B) / 80 o] AF(A), 85 o] AH(A+) o] R9 > 0
S
A4 34 ol
0 | wmgg [RE0E AR EEoR qhAsa, AN ol@uerl
T | FRdel Qlolor ake, mAAMel ®AS T AgAbel Al A4
oz wAs L glojop @t
o) T 7HA] & F UIAE HAEste] A& 4 Qlr).
11. LED 3§7] Ao thak LM-80 M@Z:iﬂr—% TM-21 o] %83}
ool 27 F=sto]of sir).
10 B A& - OgtolE Ly = 30,000 AJZH
Al -1 9 7|5 Ly = 50,000 A%t
12.  S7]7°l ths}e] LM-84-14 A& A= TM-28 o A &3t Ayt
ool 27 F=sto]of sir).
- GgtolE Ly = 30,000 AJZH

9
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- 1 9 57]9 Ly = 50,000 A]%F
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IEC TR 62778 o] W2+= A3 A7} RGO H=+= RGL o] E 5] ofof
st 1 o] AH(RG2~3)Q) A $- IEC TR 62778 o <] 3t

ol Al A 2] (Threshold distance)Z IEC TR 62471-2 o] whz} A]Z}to]
Bk oA S Eghete] AlEe] 2 slojof s},

Dominant modulation Modulation percent at (f)
frequency( /)

J = 90 Hz Mod% < (0.025 x f)

90Hz < f < 1250 Hz Mod% < (0.08 x /)

/> 1250 Hz No Mod% requirement

Percent Flicker, Flicker Index, Lamp light output periodic
Frequency, Flicker Indicator(Pst), Stroboscopic Visibility
Measure(SVM), Flicker Perception Metric(Mp) SR A3} A=

CIE 117 9] 7.1 0 we} HF EgR7F fgdo] opd o3

S el S715e @stel Adsta, 7% FrkelA el
UGR A3 8 EAFT

FEAGES] £10% o] oo of i},

KS C IEC 61000-3-2 o] w2} Al &3stsls wf ool A 3}sle]of iy,
THD = I A& A| =3},

0.9 o]gofofof gy,

A Y&l 956 o] 4

65 1m/W o] %+
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Nominal CCT Target CCT and tolerance (K) | Target Dyy and tolerance
2700 °K 2725 + 145 0.000 £ 0.006
3000 °K 3045 £ 175 0.000 = 0.006
3500 °K 3465 £+ 245 0.000 £ 0.006
/6}7_51_1'%1,:_ 4000 °K 3985 £ 275 0.001 £ 0.006
o 4500 °K 4503 = 243 0.001 = 0.006
9 | =% 5000 °K 5028 £ 283 0.002 = 0.006
/\_1,4],:_?5 ']- 5700 °K 5665 + 355 0.002 + 0.006
6500 °K 6530+ 510 0.003 = 0.006
Flexible CCT T+ AT Dy £ 0.006
(2700 — 6500 °K)
AT 1s given by AT = 0.0000108 XT2 +0.0262XT +8
10 | AAA= |90 o] &(A+)
Rf > 90,
Rg 100£15,
11 | A4 Local Chroma Shift (Rcs,hj) < 10%
Local Hue Shift (Rhs,hj) + 0.1
Local Color Fidelity (Rf,hj) >80
1y
Ha3d ol
o |pzog |RENEE AR EEom StAstm, FAH elyull
T | gEel ook akn, EAALGe] mAISkA AREAAA AHT
o wA S glojof gl
obdl F b FE F @HAE Austel 482 F ok
13. LED 9 Z]x]ell  wh3t LM-80 AlFZAIE TM-210] 283}
tZo] el FFstolof gt
B0 - ThgfolE Ly = 30,000 A7F
13 A - 71 2 S7]7 Ly = 50,000 A]%F

14, S7]7) digto] LN-84-14 A A HRE TH-28 ol 283k A3}
thEel =3l F=shoiof g
- kel E Ly > 30,000 AlZF

- 1 ﬂ ‘%‘7]‘?’ Lz = 50,000 }\]Z_]_'

6.1.3 A o|5q F7|+

T2 | AEEE S TFA
A%
. FAESHA | [EC TR 62778 ol W2+ Al A7} RGO T+ RGL o] E3hE ofoF
oFd A =
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obel E& WEaIok .

Dominant modulation Modulation percent at (/)
frequency( f)

S = 90 Hz Mod% < (0.025 x £)

90Hz < f =< 1250 Hz Mod% < (0.08 x /)

F> 1250 Hz No Mod% requirement

Percent Flicker, Flicker Index, Lamp light output periodic
Frequency, Flicker Indicator(Pst), Stroboscopic Visibility
Measure(SVM), Flicker Perception Metric(Mp) =H A3} A=

FAIFES] £10% o)W o]ojof &tr}.

A A H2=0] 95% o]

80-85(B), 85-90(A), 90-95(A+), 95 o]/ (A++) Im/W o]/

F42 200 lm o]sgo]ofok 3t 0~75 = ol A A2l 60%=
AFA) &

g o,
r-l
=
ki

2= N
o
)
Wi
2

Nominal CCT
Target CCT and
Cat(qlagory Tolerance (K) Target Duv Duv Tolerance
2200 2238 + 102 0.0000
2500 2460 + 120 0.0000 T GET ot the Soures
2700 2725 + 145 0.0000 For T, < 2870K
3000 3045 + 175 0.0001 0.000 + 0.0060
3500 3465 + 245 0.0005 For T, 2 2870K
4000 3985 + 275 0.0010
D,,(Tyx)* +0.0060 .
4500 4503 + 243 0.0015 '
5000 5029 + 283 0.0020
5700 5667 +355 |  0.0025 |
6500 6532+£510 | 00031 |
Flexible CCT '
(2300-6400) | T¢" £AT? Dy, (Te)” |

80-85(B), 85-90(A), 90-95(A+), 95 o]/ (A++), R9 > 0
HPALE AAAED B35 olele] Aol s S A
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(LC(Low CCT)+HC(High CCT)+LCHC)/3
T
A 2 o] (e, LED W71%19] Sl it 3+3h)
o |wzng |BEIE AN EFeR gASE, FAH olqusiel
THEO Qlojof ), FAIAMEl EAISFAL ARG AP Al A A G
W o R A skal glojof gt
obeff F A & T g JHAE AEste] 48T F Ut
(oA 2~e} Q15 27} 489 =8-S A9)
15. LED 37| Aol sk LM-80 AFAdE TM-21°] 283}
FE A S th39] el F=stojof g,
10 Al - Lz = 50,000 A]ZF
16. S7]7%o tisle] LM-84-14 N @A S TN-28 o &3 2w}
E}%Q e F=3slojof g},
- Ly = 50,000 A]7F

6.1.4 o]u|X] FALY =7 (GOBO Lighting)

TE| AEYE 27AHY
A%
IEC TR 62778 o] wl=Z= X3 Z3}7} RGO = RG1 o] Z3tu] oo}
3w, 1 o]AHRG2~3)2l A IEC TR 62778 93
) Al 2] (Threshold distance)S IEC 60598-19 uwrz} A]Z}to
[ BAEEA | 2R AR Estel AFel SR sholof .
_]

YL eorrs . A @atolof sl 200m AN SHo] BIhE A%
Aol 7ted Aol FAH  dAAYE v 2ol ALK
=72+ A A 2 -200mm) i FA]sFe]oF shrt,

s |m za9 Flicker Indicator(Pst) 1.0 ©]3} o]ojofstt}. Stroboscopic
= Visibility Measure(SVWM) = 1.0 ©]3} o]ojofstt},
A7H 54
SEREE
312 9™ | A £10% oWl ook it}
80
qE 0.9 o]/do]ofof 3ty
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Fotd B4
4 | 271F%5 | AEFE59 95% o)
W 25 1) 5H(C), 25~35 7] %H(B), 35~45 WIRF(A), 45~55 MIRF(A+), 55
5 |Fas
o] AH(A++) Im/W o]+
olefle] 23} o] White s dol ZASE & |4 LMD &
ArEsle] SA4ERele] ©HS S35 Ar) olg] QAL
A gFstofof sttt
1. 3% (cd/m>)E] max/min Zte] 0.6 oA
2. T gz e Hy wxk Zo] 6 point o]WH”
(F, ¢1A3k 100 pixel U] 2x}H+= A HE 1 point = Er}.)
6 | L=
l“\‘\___)‘,f',‘ - o
Ay EA
A2
2 | AR E S TAAE ] E7)8kar, CIE 1976 2 © Duv ghkol
e +0.01 o] o]ojof 3k},
8 | AMX4 | 70 o] AFo]ojoF B
B
A 2 ol
9 | m=7 BRIV AR BEo= qfAska,  FAIAQL o] diwkclo]
°TY [ 5EEe] 9lojel s, mAIALE] mAEaL AFEAel Al A A e
W o R s1x|stal glojof g,
10 | IPAE 219188 [P 65 o)A
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T2 | AEEE 44E ¥
A%
1 | AMF< sl | IEC 62778, IEC 62471
_ NEMA 77-2017, IEEE 1789, ENERGY STAR® Program Requirements
2 |3 Z9A L. .
Product Specification for Luminaires
L1
3 | ZdoAS4 | CIE 117 9] 7.1
(UGRy)
a714 54
A" A
4 | A o8 [KS C 7653 ¢ 7.2
A+
A5
5 | 2z KS C 9610-3-2 7.3, 7.4
SHr &
6 |9& KS C 7653 2] 7.4
F84d EA
7 | Z27)%EE IEC 62717 ¢ 8.1
8 |Fas IEC 62717 9] 8.1
A EA
AT 2=
o |m IEC 62717 €] 9.2, ANSI (C78.377:2008
=~ _ ) H =
g ANST C78-377_2017(A ] ol&d S717)
10 | =4 | IEC 62717 ¢ 9.3
11 | M4 IES TM-30-15, IES TM-30-18
T
12 | HE7)7¢F -
&R &
13 ;_qv IES LM-80/TM-21, IES LM-84/TM-28
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