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Standard for Safety of Luminaires

19.1 Installation and Support

19.2 Temperature Test Stabilization
ANSI/UL 1598:2012 19.3 Voltage

19.4 Frequency

19.5 Ambient Temperature

19.21 Polymeric Impact

E17, E26, E26/50%39,

ANSI C 78.21:2011 Incandescent Lamps - PAR and R Shapes Gl12.7, E39, GX16d/12,
GX16d/31 bases

Electric lamps - Specifications for the CCT:
ANSI C 78.377:2015 . ) o (2580 7 4260) K
Chromaticity of Solid- State Lighting Products |5 . 0006 ~ 0007

Electric Lamps - Classification of the Beam
Patterns of Reflector Lamps Wavelength:
ANSI C 78.379:2006 ) ~

5. Procedure for the Center Beam Intensity and (330 ~ 830) nm

Beam Angle

Electric Lamps - Specifications for Performance |pyration time:

of Self-Ballasted Compact Fluorescent Lamps max. 9 999 hour

Harmonic Emission Limits - Related Power
ANSI C 82.77:2002 PF:0 ~ 1
Quality Requirements for Lighting Equipment

ANSI C 78.5:2003

CRIL: 0 © 100
The Photometry and Goniophotometry of CCT: (2 580 ~ 7 040) K

Luminaires Wavelength:
(350 7 830) nm

CRI: 0 100
CCT: (2 580 ~
Wavelength:

(350 ~ 830) nm

CIE 121:1996

7 040) K
CIE 127:2007 Measurement of LEDs

A=Y 7IT(KOLAS)= A A > 7|2 AZHHA(ILAC)S 4= AHHY(MRA) ME 7| YLICE,
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Method of Measuring and Specifying Colour CRI: 0 ~ 100
CIE 13.3:1995 ~

Rendering Properties of Light Sources R9 0 — 100
. Wavelength:
CIE 15:2004 Colorimetry -
(350 ~ 830) nm
CRI: 0 ~ 100
CCT: (2 580 ~ 7 040) K
CIE 177:2007 Colour Rendering of White Led Light Sources ( )
Wavelength:
(350 ~ 830) nm
HA: 0.5 Q
Luminaires — Part 1: General requirements and |ipgg
IEC 60598-1:2014 _
tests HAAE: 99.9 GQ

FAMRF: 35 mA

Color spatial uniformity:

IES LM-58-94 Guide to Spectroradiometric Measurements 0.006

Electrical and Photometric Measurement of Solid
State Lighting Products
9.0 Test Methods for Total Luminous Flux

IES LM-79-08 Measurement AY 1 kW
. . C e MAT 03 < o,
10.0 Luminous Intensity Distribution A5 F= 203 %
Mee o3k < 203 %

12.0 Test Methods for Color Characteristics of
SSL Products

ZA5(@) : (0~ 360)°
: =R 2 7E
KS A 3701:2014 2 X% 7+ AEE©) : (0 - 180
AR 0 T 100
ul 7} o o] A= 7}Hb A S
. U o]o = =37 :
KS C 7104:2015 iFg o] R =(LED) | A s 7Y (2 580 = 7 040) K
97 (350 7 830) nm
KS C 7612:2012 ZE =4 =4y 0.1 ~ 99 990) 1x
3 , 350 ~ 830
KS C 7613:2014 3w =4 ur (330 830) mn

(0.01 80 000) cd/m?

A=Y 7IT(KOLAS)= A A > 7|2 AZHHA(ILAC)S 4= AHHY(MRA) ME 7| YLICE,
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Information Display Measurements Standard(2012)
5. Fundamental Measurements

5.3 Full Screen White

5.6 Full Screen Black

5.9 Signal Contrast

9. Viewing-Angle Measurements

9.1 Four-Point Viewing Angles

9.2 Threshold-Based Viewing Angles

9.3 Generalized Threshold Based Viewing Angles.
9.4 Viewing-Angle Luminance Change Ratio.

9.6 Viewing-Angle Color Variation

9.7 Gray-Scale Inversion

9.8 Viewing-Angle Relative Color Gamut Area
9.10 Viewing-Angle CCT

9.11 Luminous Flux

17. 3D & Stereoscopic Displays.

17.1 3D Luminances, Contrasts, & System Metrics

17.2 Stereoscopic Displays Using Eye Glasses

17.2.1 Eye-Glasses Testing . Z'LE(Q) (0 360)0
17.2.2 Stereoscopic Extinction Ratio & Crosstalk ZILE(G) (0 180)0
. 17.2.3 Stereoscopic Contrast Ratio odz}lllx]‘{’: 0~ 100
IDMS : Versionl.03 17.2.4 Stereoscopic Luminance & Luminance Difference AHA LT,
17.2.5 Stereoscopic Luminance Sampled Uniformity (2 580 ~ 7 040) K
17.2.6 Stereoscopic Color Uniformity 17—]—78': (350 ~ 830) am

17.2.7 Stereoscopic Gray To Gray Average Crosstalk .

17.2.8 Stereoscopic Gamma Deviation

17.2.9 Stereoscopic Angular Behavior

17.2.10 Head Tilt

17.3 Autostereoscopic Displays With Two Views

17.3.1 Two-View Autostereoscopic System Crosstalk

17.3.2 Two-View Autostereoscopic Contrast Ratio

17.3.3 Two-View Autostereoscopic Luminance

17.3.4 Two-View Autostereoscopic Sampled Luminance Uniformity .
17.3.5 Two-View Autostereoscopic Viewing Angle

17.3.6 Two-View Autostereoscopic Optimum Viewing Distance
17.3.7 Two-View Autostereoscopic Viewing Range

17.4 Autostereoscopic Displays With Multiple Views

17.4.1 Multiview Autostereoscopic Crosstalk

17.4.2 Multiview Autostereoscopic Luminance

17.4.3 Multiview Autostereoscopic Luminance Uniformity
17.4.4 Multiview Autostereoscopic Contrast Ratio

17.4.5 Multiview Autostereoscopic Optimum Viewing Distance

A=Y 7IT(KOLAS)= A A > 7|2 AZHHA(ILAC)S 4= AHHY(MRA) ME 7| YLICE,
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0.20 Nm, 0.35 Nm
ZHA: 05 Q

EXAHE: (0 7 6) level
=5 (0 7 8) level
173 LED 571 HAAG 99.9 GQ

FAARF: 3.5 mA

pe)

KS C 7653:2016 1
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KS C 7655:2016 _
s QFAF3E 12 V,24V,48 V, 60V,

120 V, 250 V
¥ max. 300 W
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0 7 6) level

0 8) level
1 99.9 GQ
1 3.5 mA

1

100

=
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KS C 7656:2016 o]%3 LED S7] 39 obd 9 A% Qabe

S

S o s e SR T )
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WL
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e
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80 ~ 7 040) K

HA: 0.5 Q
BEAHE: (0 T 6) level
EHE: (0 T 8) level
AAAE: 99.9 GQ
FAARF: 3.5 mA

KS C 7657:2014  |LED A4 S/ e -
H=. 0 1
A0 T 100
A

T
(2 580 ~ 7 040) K
AAAE: 50 000 3

A 0.5Q
BEAHE: (0 7 6) level
EHE: (0 7 8) level
LED 7}2% 9 Hol:- 7|3t AN 2 MQ o]
= A8 0 T 1
KS C 7658:2017 <A| 2] &> AAG: 0 T 100
o 1 AP L
6.2.1 T&(F] 7<) (2 580 ~ 7 040) K
ZEFAE 0 T 1
FA: (0 T 150) kg
2% (10 ~ 5 000) Hz
w2 -4 LED RE9] ¢k 2 P68
KS C 7659:2013 A o o kA (<30 £ 2) T
45 8T WA (70 £2) C
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£ 99.9 GQ
1 3.5 mA
071

A& (30 £ 2) C
Ag: (70 £2) T

&2
T

KS C 7711:2016 LED A% ") 571+

21 e om e o A

fo rlo mu mx R 2>

HA: 05 Q
EAAE: (0 ~ 6) level
EHE: (0 T 8) level
AAAE 99.9 GQ

KS C 7712:2016 LED %% 57| AT 3.5 mA
g95:0 T 1
A0 T 100
R ine RN
(2 580 ~ 7 040) K
EAZIE: (0 7 6) level
EHF: (0 T 8) level
A 05 Q

= HAAAZ: 99.9 GQ

KS C 7713:2016 LED 75 AR 35 mA

9E:0 T 1

A2 (30 £2) T
A2 (70 £2) T

EXNAE: (0 ~ 6) level
E-F: (0 7 8) level
A 0.5 Q
= HAAT: 99.9 GQ

KS C 7716:2016 LED B Y 57|+ —HAF 15 mA
gE:0 T 1
AL (30 £2) T
A2 (70 £2) T

SQAYIIR(KOLAS)E SAAIH I BAYHHAILAC)S 4ZAHHH(MRA) MB7ITYLIC,

7/26



Rorea Laboratory HAeeneditation Scheme

H|KT259%

03.009 =JH7|7|

TAHS T 49 AlgHa 9
x=v 714 3
8.2 4wy
83 WA
9.1 A%
_ AAA3E: 999 GRQ
. sl T
KS C 8000:2012 9.3 dAA3 AR 35 mA
9.4 WAL
9.5 TR
9.6 ¥4
FE54 1. 2971979 53 U
- AR S 999 GQ
. ] Qe g
KS C 8016:2011 b =96 OLED #id — /b e, © ~ 50) T
AL 0 T 100
KS C 8017:2016 Adut =8 OLED WY - A% 8 TAE AT
(2 580 T 7 040) K

ool Wd HeFd Tw(IPEE)

- EXAHE: (0 7 6) level

KS C IEC 60529:2017 |<A| 9] &> 25 0~ 8 level

IP X9 11t & 1L & Falo] )3t B3

ST - AN A A DAY AA: 05 Q

93 &% A3 EHEFE (0 7 6) level
KS C IEC 60598-1:2011 ZAE (0~ 8) level

102 A48 HAAE: 999 G

123 W4 A E FAAF: 35 mA

- _ HAA 3 99.9 GR

AEZFEGA - A duk B b e AR D 0~ 1
=1
1. W54 2 24 2 A9
KS C IEC 61347-1:2013 )
12. YAk A8 12V, 24V, 48 V, 60 V,
o = 120 V, 250 V

20. FFeh &3 A A (0 T 300) W
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Generic Requirements for Single mode Optical

Connectors and Jumper Assemblies 42: 1310 nm, 1 490 nm,
4.2 Criteria : Optical Loss, Reflectance 1 550 nm, 1 625 nm
442.1: 85 T
4.4.2.1 Thermal age test 4422 (40 = 75) C
4.4.2.2 Thermal cycle test 4423: 75 C, 95 %R.H.
4.4.2.3 Humidity aging test 4424: (-10 © 65) T,
(90 ~ 100) %R.H.
4.4.2.4 Humidity/condensation cycling test 4405 75 C
GR-326-Core:2010 4.4.2.5 Dry-out step 4426: (40 ~ 75) C
4.4.2.6 Post-condensation thermal cycle test 443115 .
o (10 ~ 55) Hz
4.4.3.1 Vibration test 4432: 90°, 0.9 kg
4.43.2 Flex test 443.3: (0.5 7 1.35) kg

. 4434: 23 T 6.8) k
4.4.3.3 Twist test ( ) kg
4.43.5: (0.25, 2.0) kg,

4.4.3.4 Proof test 90°, 135°
4.4.3.5 Transmission with appled tensile load 443.7: 1.5 m
4.4.3.7 Impact test

SQAYIIR(KOLAS)E SAAIH I BAYHHAILAC)S 4ZAHHH(MRA) MB7ITYLIC,
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Generic Requirements for Fiber Optic Attenuators

4.1.1 Controlled operating environment 41.1: (-5 7 50) C,
4.1.2 Uncontrolled operating environment (5 7 90) %RH.
. . 412: 75 C,
4.1.3 Non-operating environment
(90 £ 5) %R.H.
4.1.6 Vibration 4.13: (_40 ~ 70) T
GR-910-Core:1998 4.1.7 Flex test 4.1.6: (10 ~ 55) Hz
4.1.8 Twist test 41.7: (023 7 09) kg
4.1.8: (0.5 7 135 k
419 Side pull load (05 13 ke
4.1.9: (025 ~ 1.25) kg
4.1.10 Cable retention 4.1.12: 1.8 m
4.1.12 Impact test 5.2: 23 C, 70 %R.H.
5.2 Optical Testing
Generic Requirements for Singlemode Fiber Optic Switches
4.1.4 Optical Passband
) 4.1.4: 1 310 nm, 1 550 nm
4.2.1 Insertion Loss 42.1: 1 310 nm, 1 550 nm
4.2.2 Uniformity 4.22: 1 310 nm, 1 550 nm
4.2.3 Wavelength Flatness 4.23: 1 310 nm, 1 550 nm
42.4 Cross talk 424: 1 310 nm, 1 550 nm
) o 4.2.5: 1 310 nm, 1 550 nm
4.2.5 Directivity 426: 1 310 nm, 1 550 nm
4.2.6 Return Loss 42.8: 1 310 nm, 1 550 nm
4.2.8 Polarization dependent loss 42.9: 1 310 nm, 1 550 nm

4.2.9 Differential group delay 53.11:60 T, 75 C,
GR-1073-Core:2011 - 90 %R.H.
4.2.11 Repeatability

55.1.2: (-40 ~ 70) C
5.5.1.1 Damp Heat 55.13: 1.52 mm,
5.5.1.2 Temperature cycling test 10 Hz to 55 Hz

5.5.1.4: 1 ms, 4 900 m/s?
1.33 ms, 1 960 m/s?

5.5.1.3 Vibration test
5.5.1.4 Mechanical shock (Impact) test

5.5.2.1: 0.45 kg
5.5.2.1 Flex test 5.52.2: 0.45 kg
5.5.2.2 Twist test 5.5.2.3: 0.23 kg, 0.45 kg
5.5.2.3 Side pull 5.5.2.4: 045 kg, 1.0 kg
553.1: (-10 ~ 60) T

5.5.2.4 Cable retention

5.5.3 Operational Performance test

=AU (KOLAS)E ZAAH 7| 2AYHHA(LAC) S| &2 AP HHE(MRA) MY 7| YLt
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Generic Requirements for Passive Optical
Components 4.1: 1 310 nm, 1 550 nm
4.1 Optical Band pass 4.2: 1310 nm, 1 550 nm
4.2 Insertion Loss 43: 1 310 nm, 1 550 nm
) ) 4.4: 1 310 nm, 1 550 nm
4.3 Uniformity 45: 1310 nm, 1 550 nm
4.4 TIsolation 4.6: 1 310 nm, 1 550 nm
45 Directivity 47: 1 310 nm, 1 550 nm
4.8: 1 310 nm, 1 550 nm
4.6 Return Loss 4.10:
4.7 Polarization-Dependent Loss(PDL) 1 310 nm, 1 550 nm
. . 4.11.2:
4.8 Polarization-Dependent Wavelength(PDW)
1 310 nm, 1 550 nm
4.10 Temperature effects on DWDM 53. 23 C

GR-1209-Core:2010

components

4.11.2 Polarization sensitivity

5.3 Operating environments

5.4.1.1 Temperature-humidity aging

5.4.1.2 Vibration

5.4.1.3 Component impact

5.4.1.4 Module impact

5.4.1.5 Temperature cycling

54.2.1 & 5.4.2.2 Temperature/humidity cycle
5424 & 54.2.5 DWDM temperature effect
5.4.3 Fiber Integrity Criteria

54.1.1: 75 C, 85T,
50 %R.H, 90 %R.H.
54.1.2: (10 ~ 2 000) Hz,
196 m/s?

54.1.3: 500 g

54.14: 50 g, 200 g
54.1.5: (40 = 70) C
5421, 5422:

-10 C, 60 T,

20 %R.H., 90 %R.H.
5424, 542.5:

-40 C, 85 C

5.4.3: 045 kg, 0.9 kg

SQAYIIR(KOLAS)E SAAIH I BAYHHAILAC)S 4ZAHHH(MRA) MB7ITYLIC,
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Generic Requirements for Optical Isolators and Circulators
4.1.1 Optical Band pass

4.1.2 Insertion Loss

4.1.1: 1 310 nm, 1 550 nm

4.1.3 Isolation 4.1.2: 1 310 nm, 1 550 nm
4.1.4 Circulator Directivity 4.1.3: 1 310 nm, 1 550 nm
4.1.5 Reflectance 4.1.4: 1 310 nm, 1 550 nm

o 4.1.5: 1 310 nm, 1 550 nm
4.1.5 Polarization dependent loss 41.6: 1310 nm, 1 550 nm
4.1.6 Polarization-Dependent Loss(PDL) 42.1: (40 ~ 75) C

GR-2882-Core:1995 ) )
4.2.1 Operating environment 4.2.3: 10 cm, 76 cm
4.2.2 Non-operating environment 4'2'1:
o (1 ~ 500) Hz, 14.7 m/s?

4.2.3 Shock criteria 42.6: 045 kg
4.2.4 Vibration test 42.7: 045 kg
4.2.6 Flex test 4.2.8: 0.23 kg, 0.45 kg

4.2.7 Twist test 4.2.9: 045 kg, 1.0 kg

4.2.8 Side pull
4.2.9 Cable retention

Generic Requirements for Fiber Optic Filters

4.1.1 Optical Bandwidth/Passband and Center Wavelength
4.1.2 Insertion Loss

4.1.3 Flatness

4.1.1: 1 310 nm, 1 550 nm
4.1.4 Wavelength Isolation or Optical Cross talk 4.1.2: 1 310 nm, 1 550 nm
4.1.5 Reflectance 4.1.3: 1 310 nm, 1 550 nm
4.1.6 Polarization-Dependent Loss(PDL) 4.1.4: 1 310 nm, 1 550 nm

L o 4.1.5: 1 310 nm, 1 550 nm
4.1.7.2 Polarization sensitivity of center wavelength and 41.6: 1 310 nm, 1 550 nm
optical bandwidth 42.1: (<40 7 75) T
GR-2883-Core:1995 o

4.1.7.3 Temperature sensitivity 4.2.3: 10 cm, 76 cm
4.2.1 Operating environment 4‘2{:

(1 ~ 500) Hz, 14.7 m/s?

4.2.2 Non-operating environment

42.6: 045 kg
4.2.3 Shock criteria 42.7: 045 kg
4.2.4 Vibration test 4.2.8: 0.23 kg, 0.45 kg

4.2.6 Flex test 4.29: 045 kg, 1.0 kg

4.2.7 Twist test
4.2.8 Side pull
4.2.9 Cable retention

=AU (KOLAS)E ZAAH 7| 2AYHHA(LAC) S| &2 AP HHE(MRA) MY 7| YLt
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IEC 60793-1-22:2001

Optical fibers - Part 1-22: Measurement methods

and test procedures - Length measurement

1310 nm, 1550 nm

IEC 60793-1-46:2001

Optical Fibers - Part 1-46: Measurement
Methods and Test Procedures - Monitoring of

Change in Optical Transmittance

(1 260 ~ 1 600) nm

IEC 60793-1-50:2014

Optical fibers - Part 1-50: Measurement methods

and test procedures - Damp heat (steady state)

85 C, 85 %R.H.

IEC 60793-1-51:2014

Optical fibers - Part 1-51: Measurement methods

and test procedures - Dry heat

85 C

IEC 61753-2-1:2000

Fiber optic interconnecting devices and passive
components performance standard —Part 2-1:
Fiber optic connectors terminated on
single-mode fiber for category U-Uncontrolled
environment

7.3.1 Attenuation

7.3.2 Return loss

7.3.3 (Random mate) Attenuation

7.3.4 Vibration

7.3.6 Fiber/Cable retention

7.3.9 Impact

7.3.10 Static side load

7.3.11 Mating durability

7.3.12 Cold

7.3.13 High temperature endurance

7.3.14 Damp heat (steady state)

7.3.15 Change of temperature

7.3.17 Damp heat cycle

7.3.1:

1 310 nm, 1 550 nm
732: 2 m, 6 m

7.33: 1 550 nm

7.34: (10 ~ 55) Hz
7.3.6: 0.51 kg'm/s?
7.39: 1.5 m

7.3.10: 0.102 kg'm/s?
7.3.11: 500 Cycles
7.3.12: 25 T

7.3.13: 70 C

7.3.14: 40 T, 93 %R.H.
7.3.15: (25 7 70) C
7.3.17: 55 C, 95 %R.H.

SQAYIIR(KOLAS)E SAAIH I BAYHHAILAC)S 4ZAHHH(MRA) MB7ITYLIC,
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FARE + 4 o NEs
PAH A1202%: FAF Dol S 2
KS C IEC 60793-1-22:2003 B 1310 nm, 1550 nm
AEEE
FAH A150%: FAF AL L5
KS C IEC 60793-1-50:2003| _ B ) ~ 95 %R.H.
IR LR
FAH AL FAF ADEH PP
KS C IEC 60793-1-51:2003 B ) 85 T
IR R
G A-525 A SENEEA
KS C IEC 60793-1-52:2003| _ B } (40 T 85 C
4w 9 A9E
FEN AdLrA L FETE) H5IFE -
A2-1%- WA B2 & HARE A F A
7.3.1 74 73.1:
7.3.2 HEALE=A] 1 310 nm, 1 550 nm
7.3.3: 1 550 nm
73.4 3 73.4: (10 ~ 55) Hz
73.6 A G/FA 0] 8 % 73.6: 0.51 kgms®
- 739: 1.5 m
KS C IE 2-1: 39 9HE (=
C 61753-2-1:2002 |7.3.9 g‘ﬁ _ (=) 73.10: 0102 kgm/s?
73.10 S A4 Fa} 7.3.11: 500 Cycles
73.11 11_}5738]:]1- 73.12: 25 T
73.13: 70 C
] L
73.12 A2 7.3.14: 40 C, 93 %R.H.
7.3.13 3l W74 73.15: (25 ~ 70) C
73.14 (3743E) 59 73.17: 55 C, 95 %R.H.
73.15 &% WH3}
7317 £<€ %
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Generic reliability assurance requirements for optoelectronic
devices used in telecommunications equipments

3.2.1 Spectral characteristics

3.2.2 Output power/Drive current characteristics

3.2.3 Laser voltage-current curve

3.2.4 Modulated output characteristics
3.2.1: (600 ~ 1 750) nm
3.2.8: 25 C, 100 pyW, -5 V

3.2.9.1: BER10-10

3.2.5 Turnable laser characteristics

3.2.7.2 External modulator characterization

3.2.8.3 Linearity shock: 4 900 m/s%, 1 ms
Vibration:

3.2.8.4 Monitor photodetector photocurrent

. (20 2 000) Hz, 196 m/s?
- : 3.2.8.5 Dark t

Telcordia GR-468:2004 ark curren 3302 0~ 100) T

3.2.8.7 Cutoff frequency 33.13: (025 ~ 1.0) ke

3.2.8.8 Breakdown voltage 3.3.2.1: 85 C, 40 C
3.3.2.2: -40 C, 85 C
3.3.2.3: 85 C, 85 %R.H.

333: (70 T 85 C
3.3.1.2 Thermal shock 3.4: (40 T 85) C

3.2.9.1 Received optical power levels

3.3.1.1 Mechanical shock, Vibration

3.3.1.3 Fiber integrity

3.3.2.1 Storage tests

3.3.2.2 Temperature cycling

3.3.2.3 Damp heat tests

3.3.3 Powered environmental stress tests

3.4 Accelerated aging

Generic reliability assurance requirements for passive
6.2.1: 1 ms, 4 900m/s*
optical components

6.2.2:
6.2.1 Mechanical shock (Impact test) (10 =~ 2 000) Hz, 196 m/s
6.2.2 Vibration test 6.2.3: (0 ~ 100) T

. 6.2.3 Thermal shock test 6.2.4: 85 GC’ 40 %RH
Telcordia GR-1221:2010 , 6.2.5: 75 C, 85 C,
6.2.4 High temperature storage test (Dry heat) 85 %R.H.. 90 %R.H.

6.2.5 High temperature storage test (Damp heat) 6.2.6: -40 C
6.2.6 Low temperature storage test 6.2.7: (-40 ~ 85) C
6.2.8: 25 ~ 65) T,

6.2.7 Temperature cycling test

(90 ~ 95) %R.H.

6.2.8 Cyclic moisture resistance test

=AU (KOLAS)E ZAAH 7| 2AYHHA(LAC) S| &2 AP HHE(MRA) MY 7| YLt
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EN 61000-3-2:2006
+A2:2009

Electromagnetic compatibility (EMC) - Part 3-2:
Limits - Limits for harmonic current emissions
(equipment input current £ 16 A per phase)

< o] 32>

Annex C9] C2, C3, C4, C.7, C.8, C.9, C.10,
C.11, C.12, C.13, C.14

Equipment input current <
16 A per phase
<A 2] F=>

Annex C2| C.2, C.3, C4,
C.7, C8, C.9, C.10, C.11,
C.12, C.13, C.14

EN 61000-3-3:2008

Electromagnetic compatibility (EMC) - Part 3-3:
Limits - Limitation of voltage changes, voltage
fluctuations and flicker in public low-voltage
supply systems, for equipment with rated current
< 16 A per phase and not subject to
conditional connection

<A| o] >

Annex A2l A.l, A3, A4, A5 A6, A7, A8,
A9, A.10, A.11, A.12, A.13, A.14, A.15

Equipment input current <
16 A per phase
<A| 9] g =>

Annex A2 A.l1, A3, A4,
A5, A6, A7, A8, A9,
A.10, A.11, A.12, A3,
A.14, A.15

EN 61000-4-2:2009

Electromagnetic compatibility (EMC) - Part 4-2:
Testing and measurement techniques -

Electrostatic discharge immunity test

Electrostatic discharge
immunity : Contact
discharge +2 kV, +4 kV,
+8 kV, £10 kV, Air
discharge +2 kV, +4 kV,
+8 kV, 15 kV

EN 61000-4-3:2006
+A2:2010

Electromagnetic compatibility (EMC) - Part 4-3:
Testing and measurement techniques — Radiated,
radio-frequency, electromagnetic field immunity

test

Radiated, radio-frequency,
electromagnetic field
immunity :

Frequency range

80 MHz ~ 1 000 MHz,
Test level 3 V/m, 10 V/m

SQAYIIR(KOLAS)E SAAIH I BAYHHAILAC)S 4ZAHHH(MRA) MB7ITYLIC,
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EN 61000-4-4:2012

Electromagnetic compatibility (EMC) - Part 4-4:
Testing and measurement techniques — Electrical

fast transient/burst immunity test

Electrical fast
transient/burst

immunity :

Test levels 0.5 kV, +1
kV, £2 kV, +4 kV,
Repetition frequency :
5 kHz

EN 61000-4-5:2006

Electromagnetic compatibility (EMC) - Part 4-5:
Testing and measurement techniques — Surge

immunity test

Surge immunity :
Wave-shape data

1.2/50 ps,

Test levels

+0.5 kV, £1 kV, £2 kV,
+4 kV

EN 61000-4-6:2009

Electromagnetic compatibility (EMC) - Part 4-6:
Testing and measurement techniques — Immunity
to conducted disturbances, induced by

radio-frequency fields

Immunity to conducted

disturbances, induced by
radio-frequency fields :

Frequency range

0.15 MHz ~ 80 MHz,
Test levels 3 V, 10 V

EN 61000-4-8:2010

Electromagnetic compatibility (EMC) - Part 4-8:
Testing and measurement techniques — Power

frequency magnetic field immunity test

Power frequency magnetic
field immunity :

frequency 50/60 Hz,

Test levels 1 A/m, 3 A/m,
10 A/m, 30 A/m

EN 61000-4-11:2004

Electromagnetic compatibility (EMC) Part 4-11:
Testing and measurement techniques — Voltage
dips, short interruptions and voltage variations

immunity tests

Voltage dips : Test level
0 %, 40 %, 70 %, 80 %
short interruptions :

Test level 0 %

= UY 7| (KOLAS) = ZAA 7| A FHHA(LAC) S| d=2F

(MRA) MY7|YL ct.
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Electrostatic discharges :
Contact discharge +4 kV,
Air discharge +8 kV
Radio-frequency
electromagnetic

fields : Frequency range
80 MHz 1 000 MHz,
Test level 3 V/m

(unmodulated)

Fast transients : Test level
+0.5 kV, £1 kV,
Repetition frequency 5 kHz
Surges : Wave-shape data
1.2/50 us,

Equipment for general lighting purposes — EMC |Test levels £0.5 kV, 1 kV,

EN 61547:2009 £2 kv
immunity requirements Injected currents : Frequency

range :
0.15 MHz ~ 80 MHz, Test

level : 3 V rms
(unmodulated)

Power frequency magnetic
fields :

Field frequency 50/60 Hz,
Test level 3 A/m

Voltage dips :

Test voltage level 70 %,
Number of periods 10
Voltage short interruptions :
Test voltage level 0 %,
Number of periods 0.5

Limits and methods of measurement of radio
disturbance characteristics of electrical lighting|pigiurbance voltages -

and similar equipment 9 kHz = 30 MHz
EN 55015:2006 +A2:2009 _ Radiated electromagnetic
<Zﬂ ﬂ 60]—%> disturbances :

4.2 Insertion loss 9 kHz ~ 300 MHz

4.4.2 method specified of CISPR 22

=AU (KOLAS)E ZAAH 7| 2AYHHA(LAC) S| &2 AP HHE(MRA) MY 7| YLt
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KS C 9547:2017

EN

K

ko e
2=

-
Dad
b
ot

717 — A3

I (EMC) W4d

80 MHz ~ 1 000 MHz,
AlE #HY 3 V/im
A71A wE A=dA
Ay

+0.5 kV, +1 kV,

HHE 39k 5 kHz
A

23 ©lolE 1.2/50 ps,
Al gd

+0.5 kV, +1 kV, £2 kV
A AT WA
Fuk 8
0.15 MHz ~ 80 MHz,
Ad #Hd 3 v
r.m.s(F-Hx)

AT 2714
2717 F3+4 50/60 Hz,
Al EHE 3 A/m

FII PR

Ad g 70 %, 7] 10
g =A-EA

At #HA 0 %, F7] 0.5

KS C 9815:2017

BN
ol

58713
<A| 9] F=>

4274 A

||\
o,

A2~
=4

4424 30 MHz

T A19) W)

7171 8 A 71719 A el

=
= ]

300 MHz(CISPR 329

e et

9 kHz ~ 30 MHz
BAA A7) B
9 kHz ~ 300 MHz

=AU (KOLAS)E =AHAH 7|24 HH

HA(ILAC)S| AS QA3 A
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et 7]7]) B U B 16 A
KS C 9610-3-2:2017 i ° e N
<A 9] > o] 3}

F&4 Ce C2, C3, C4, C7, C8, C.9, C.10,
C.11, C.12, C.13, C.14

A2} A (EMC) — #3358 §87]% —
Ts A wdd Abgete 71719 8
oF Ashdgel et sE71=(dT 16 A 8}
\5

KS C 9610-3-3:2017 16 A |3}

)
Al
N—
o>
oft

T4 A9 AL A3, A4, A5, A6, A7, A8,
A9, A10, A.11, A.12, A.13, A.14, A.15

R R K
AATAFAEMC) — A% A7 9 S (8T FE 2 Kk,
KS C 9610-4-2:2017 " +8 kV, £10 kV,
e — 4 A g A AFHA 2 KV, +4 KV,
+8 kV, £15 kV

WA R TS

A7 A7 WA

AA A G EMC) — A4-35: Al 2 SH =04 we
KS C 9610-4-3:2017 . -
7]% — tg-/\}/\é RF ;ﬂx}ﬂz{;— "H/‘E} }\]Zﬂ 80 MHz 1 000 MHz,
AE @
3 V/m, 10 V/m

A7) e

AAAH G EMC) — A4-45: A R S| geqgmre g .
KS C 9610-4-4:2017 |7]% — #A7)3 w2 358 A vAE YA @8 <05 kv,

+1 kV, £2 kV, +4 kV,

A
WHE 9} 5 kHz

52 0IH 7| T (KOLAS) = 2HAIZ 7| 2 H BAH(ILAC)S| A5 HEH(MRA) ME7|TLICEH,
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CER LR
AR (EMC) — Al4-5%-: A 54 ElolEl 1.2/50 ps,
7e — AA A A A £0.5 kY,

1KV, £2 KV, 4 kV

)
N\
o

KS C 9610-4-5:2017

AN A= WA -
AR 3 (EMC) — A4-65-: F3h4 w9l

714 — AEA RF A7 WA A3 0.15 MHz ~ 80 MHz,
Ag F9dE 3V, 10V

Al

He,
N\
o

KS C 9610-4-6:2017

ARFTE AA WA

AR A G EMC) — A4-85-: Ad 2L Z4|=m2 5060 He,

o,

KS C 9610-4-8:2017

e — ALY Fag A7 g AlE Ae e 1 A/m, 3 A/m,
10 A/m, 30 A/m
- _ _ | AY As)
AR A A EMC) — A4-115: A 2 S|, At AW 0 %, 40 %
KS C 9610-4-11:2017 |A7l& — At A3k, oF AA, A HE(70 %, 80 %

= LA AA
WA A8 1 3
At Hd 0 %

201 M 7| F(KOLAS) = A A 7| B M HHAR(LAC)| 4ZAHHH(MRA) M 7| TYLICt,
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TAHE 7 4 9% ANEEH
ZWE W33 LED ¥ HE0 71
- A0 T 100
KS C 7651:2016 <A 2| 35> ABA O
6. ¢ QAL (2 580 ~ 7 040) K

ZAME ¢#3 LED #X

KS C 7653:2016

KS C 7652:2014  |<A|9]aH=> T
6. OFA @ TA}E} (2 580 ~ 7 040) K
EeEREET
0.20 Nm, 0.35 Nm
] 3 148 LED 7] A 05 Q

AAAE: 999 GQ

FAAF: 35 mA

7.6.3 7R A &

=
6.10 Ui 2 U5 UF. 0 " |
6.14 A7 2714 A A4 0 T 100
AL
(2 580 T 7 040) K
AN =
LED AlA 5717 HA: 05 Q
<A ¢ &} &=-> AAAT: 2 MQ ©]4
6.7 <% L R THAR 35 mA
KS C 7657:2014 . N HE:0 T 1
6.10 ]HTL‘Z(_] = ‘ﬂa"‘é A0 T 100
6.14 712714 33 CRUR
(2 580 T 7 040) K

KS C 7658:2017

LED 7l=& 9 Hets 7]+
<A| | &=>

6.2.1 7%

6.6 9|5 9 jH-ujA

6.12 712714 3

6.13 215 A3
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LED ¥% 571+
<A 9] &>

6.2.1 7%

N

N
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0

12 MQ o]
: 3.5 mA
!

&
1

N oo R o2 drom o
o oM o 2
[}

6.6 9% 2 hepa 8: 07100
SRS
6.13 A 71A7] 434 580 ~ 7 040) K
HA: 0.5 Q
LED Am= ARG 2 MQ o]
FAAF: 3.5 mA
<A 9] 3% 4% 0 - 1
KS C 7713:2016 6.2.1 TZ(IP &) AAA: 0 T 100
6.7 915 B VA e
(2 580 T 7 040) K
6.14 A 7127 434 AL H: (30 £2) C
A2AE: (70 £2) T

KS C 7716:2016

LED HY 577
<A 9] >

6.2.1 =+x

6.6 1% B v Fu)
6.13 7127 A atA

N oox 2 2 o o
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38. 71 H s LEDHZ
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9E: 0 1
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A K=

(2 580 ~ 7 040) K
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