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Report No.: GZE161062-B

NVLAP LAB CODE 201011-0

1.1 Product Information:

Organization Name IKIO LED LIGHTING

Brand Name IKIO

Model Number IK-T804-0012-DN-XXB-J

SKU (if available) N/A

Type of Luminaire Internal driver Lamp-style retrofit kits (UL Type
(for integral lamps, list base type and lamp type) B)

Rated Voltage / Frequency 100-277 Vac, 50/60 Hz

Nominal Power 12W

Rated Initial Lamp Lumen

Declared CCT 3000K,3500K,4000K,5000K
LED Manufacturer EVERLIGHT ELECTRONICS CO.,LTD
LED Model 67-218 Series
Test Ballast --
Sample Number GZE161062-B1,B2(3000K),B3(3500K),
B4(4000K),B5(5000K)
Lamp Length 1200 mm
Lamp Width -- mm
Number of Units (modular products) N/A s
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1.2 Test Specifications:

Date of Receipt Nov.19, 2016
Date of Test Nov.20, 2016
1. Total Luminous Flux
2. Luminous Distribution Intensity
3. Luminous Efficacy
Test item 4.  Correlated Color Temperature
5. Color Rendering Index
6.  Chromaticity Coordinate
7.  Electrical Parameters
1. IES LM-79-2008 Electrical and Photometric Measurements of

Solid-State Lighting Products

2. ANSI C78.377-2008 Specifications for the Chromaticity of Solid
State Lighting Products

3. CIE 13.3-1995 Method of Measuring and Specifying Colour
Rendering Properties of Light Sources

4. CIE 15-2004 Technical Report Colorimetry
IESNA LM-16-93 Practical Guide to Colorimetry of Light Source

6. IESNA TM-16-05 Technical Memorandum on Light Emitting
Diode (LED) Sources and Systems

Reference Standard

Reference Work Instruction | QD25

1.3 Test Methods

1) Photometric and Light Distribution Measurement — Goniophotometer Method:

Photometric parameters were measured using the goniophotometer and software. The ambient
temperature shall be maintained at 25° C £+ 1° C, measured at a point not more than 1 m from the
sample and at the same height as the sample. The sample was operated at 120 or rated Volts AC, 60Hz.
It was stabilized before measurement was made. Luminous flux, luminaire efficacy, zonal lumen were
calculated from the software taken at 1° vertical intervals and 22.5° horizontal intervals.

2) Chromaticity Measurement — Sphere-Spectroradiometer Method:

Chromaticity parameters were measured using an integrating sphere, a spectroradiometer and software.
The ambient temperature condition inside the sphere was maintained at 25° C £ 1° C. The sample
measurements were made using a spectroradiometer connected by a fiber optic cable and detector
through the detector port of the integrating sphere. The sample was operated at 120 or rated Volts AC,
60Hz. It was stabilized before measurement was made. Chromaticity coordinates, correlated color
temperature and color rendering index were calculated from the spectral power distribution taken at 5
nm intervals over the range of 380 to 780 nm.

3) Electrical Measurements:

Electrical parameters were measured using power meters incorporated in goniophotometer or
sphere-spectroradiometer system. The ambient temperature surrounding the sample was maintained at
25° C + 1° C. The sample was operated at 120 or rated Volts AC, 60Hz. It was stabilized before
measurement was made. Voltage, frequency, current, power, power factor and total harmonic distortion
were measured by and read from the power meter.
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2.1 Electrical, Photometric and Chromaticity Measurements
(Refer to Work Instruction QD25)

2016-11-20 252°C

Horizontal
IK-T804-0012-DN-30B-J

Electrical Measurement for Bare-lamp:

GZE161062 120.0 60 0.0983 11.48 0.9729 13.84
-B1 277.0 60 0.0470 11.76 0.9020 20.14
DLC Pass Criteria | >=0.9(-3%) | <=20(+5)

Chromaticity Measurement for Bare-lamp - Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 R1 81 R9 7
Frequency (Hz) 60 R2 91 R10 80
CCT (K) 3015 R3 96 R11 78
Duv -0.0011 R4 79 R12 67
Chromaticity (X, y) x=0.4343 y=0.4005 RS 81 R13 84
Chromaticity (u’, v’) u'=0.2504 v'=0.5196 R6 89 R14 99
Color Rendering Index (CRI) 82.3 R7 82 R15 74
R9 7 RS 58 -- --

Photometric Measurement for Bare-lamp —Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 277.0

Frequency (Hz) 60 60 B

Total Luminous (Im) 1761 1768 Bare Lamp: >= 1600(-10%)
Luminous Efficacy (Im/W) 153.40 150.34 Bare lamp: >= 110(-3%)
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Spectral Power Distribution & Chromaticity Diagram
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2.2 Electrical, Photometric and Chromaticity Measurements
(Refer to Work Instruction QD25)

2016-11-20 252°C

Horizontal
IK-T804-0012-DN-30B-J

Electrical Measurement for 2-lamp in Lithonia 2PM3N 12 cell 2x4 parabolic:

GZE161062 120.0 60 0.1970 22.96 0.9712 14.14
-B1,B2 277.0 60 0.0940 23.51 0.9029 20.50
DLC Pass Criteria | >=0.9(-3%) | <=20(+5)

Chromaticity Measurement for 2-lamp in Lithonia 2PM3N 12 cell 2x4 parabolic
- Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 R1 81 R9 7
Frequency (Hz) 60 R2 92 R10 80
CCT (K) 3003 R3 96 R11 78
Duv -0.0018 R4 79 R12 68
Chromaticity (X, y) x=0.4342 y=0.3988 RS 81 R13 84
Chromaticity (u’, v’) u'=0.2511 v'=0.5189 R6 89 R14 98
Color Rendering Index (CRI) 82.2 R7 82 R15 74
R9 7 RS 58 -- --

Photometric Measurement 2-lamp in Lithonia 2PM3N 12 cell 2x4 parabolic —
Goniophotometer Method:

Test Voltage (V) 120.0 277.0
Frequency (Hz) 60 60 B

) In luminaire (2 lamps):
Total Luminous (Im) 31154 3127.8

>=3000(-10%)

Luminous Efficacy (Im/W) 135.69 133.04 In luminaire: >= 100(-3%)
Zonal lumens in the 0-60° zone (%) 91.5 -- >=75(-3)
SC: 0-180° (if applicable) 1.37 -- 1.0-2.0(=0.1)
SC: 90-270° (if applicable) 1.19 -- 1.0-2.0(=0.1)
Beam Angle (°) 104.4 -- --
Center Beam Candle Power (cd) 1287 -- --
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Spectral Power Distribution & Chromaticity Diagram
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Zonal Lumen Tabulation

Zonal Lumen Summary Lumens Per Zone

Zone |Lumens|% Luminaire Zone |Lumens|% Total|Zone |Lumens|% Total
0-30 |1,000.5 32.1% 0-10 121.4] 3.9%](90-100 0 0%
0-40 |1,650.0 53% 10-20| 347.9| 11.2%]|100-110 0.0 0%
0-60 |[2,851.0 91.5% 20-30] 531.2| 17.1%]110-120 0.0 0%
60-90 | 264.0 8.5% 30-40| 649.4| 20.8%]|120-130 0.0 0%
70-100| 67.4 2.2% 40-50| 683.0] 21.9%]130-140 0.0 0%
90-120 0.0 0% 50-60| 518.1| 16.6%]|140-150 0.0 0%
0-90 |[3,115.0 100% 60-70( 196.6[ 6.3%]|150-160 0.0 0%
90-180 0.1 0% 70-80| 57.6] 1.8%]160-170 0.0 0%
0-180 |3,115.1 100% 80-90 9.8| 0.3%(170-180 0.0 0%
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Photometric Data

Polar Candela Distribution
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Fable-=<1 DUHIT: =d
C(DEG)

v [DEG 1] 23 45 1] 90 | 113 | 135 | 158 | 180 | 203 | 225 | 248 | 270 | 293 | 315 | 338
1] 1287|1287 | 1287 | 1287|1287 | 1287|1287 1287|1287 | 1287 | 1287 | 1287 | 1287 | 1287 | 1287 | 1287
5 1284 |1287 (1284 |1278 | 1274 | 1277|1281 | 1285 | 1277 | 1277 | 1277|1274 | 1273|1272 | 1279|1284
10 1277|1274 1255|1241 | 1244 | 1234 | 1256 |1279 (1274 | 1270 | 1253 | 1248 | 1243 | 1249 (1261 (1275
15 1270 | 1257|1229 | 1205|1202 | 1205|1234 |1273 | 1266 | 1259 | 1221 | 1200|1199 | 1204 | 1232 [ 1265
20 1250|1223 1193|1157 | 1150 | 1161 | 1211 (1239|1244 | 1233|1189 1155|1151 (1160|1192 |1232
25 1226|1193 | 1140 | 1107 | 1094 | 1119|1155 |1201 (1218 | 1191 [1143 | 10593 | 1088 | 1114 [1151 (1209
30 1183 | 1142 | 1089 | 1045|1027 | 1061 | 1097 1165|1180 | 1144 | 1081 | 1036 | 1023 | 1056 | 1095 | 1155
35 1145 | 1078|1035 | 976 | 953 | 990 | 1041 {1118 1138|1091 |1016| 966 | 950 | 984 | 1032|1104
40 1107 (1023 950 | 891 | BE4 904 | 966 |1055|1098 |1022 | 942 | 895 | 864 | 201 | 957 | 1050
45 1049 | 961 | 859 | 792 | 760 | 811 | 881 |1001 |1043| 961 | B57 | 800 | 770 | 818 | B77 | 994
50 938 | 53 | 748 | 677 | 646 | 704 | 794 | B94 | 951 | B62 | 76l | 690 | 663 | TOB | 790 | 872
55 494 | 677 | 629 | 553 | 514 | 574 | 656 | 722 | 527 | 723 | 651 | 573 | 542 | 592 | 652 | 539
(1] 156 | 236 | 459 | 405 | 374 | 424 | 477 | 153 | 151 | 162 | 489 | 441 | 411 | 459 | 468 | 163
(13 116 | 111 | 206 | 250 | 232 | 269 | 111 | 115 | 119 | 113 | 238 | 295 | 280 | 305 | 140 | 115
70 B3.2|74.8|69.9| 115 | 110 | 118 [69.3|82.0|87.2|7E.8|B0_.9| 153 | 152 | 148 |76.4|80.2
75 55.7|46.3[37.5|50.0|53.5|45.0|40_.3|54.2|59_8|50.7|43.6|66.7|71.1|58.1|43.9|52.0
80 29.0|23.1|16.6|21.6|23.0|20.0(20.2|27.9|32.1|26.4(|21.5|27.2|27.9|24.7|22.4|27.1
as 9.85|7.59|6.05|6.35(|6.50|5.89(6.39 |8.89|10.4|8.20|6_B1|7.46|B.07|T7.67|7.76|9.16
50 o.00|0.00f({0.00)|0.00|0.00(|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00
55 o.00|0.00f{0.00)|0.00|0.00)|0_00|0.00|0.00|0.00)0.00|0.00|0.00|0.00|0.00|0.00|0.00

100 o.00|0.00f0.00|0.00|0.00)|0.00|0.00|0.00|0.00)0.00|0.00|0.00|0.00|0.00|0.00|0.00
105 0.00|0.00|0.00(0.00[{0.00|{0.00(0.00|0.00|0.00)J0.00|0.05|0.00|0.00|0.00|0.00|0.00
110 0.00|0.00|0.00(0.00(0.00|{0.00(0.00|0.00|0.00)0.00|0.30|0.00|0.00|0.00|0.00]|0.00
115 0.00|0.00|0.00(0.00(0.00|0.00(0.00({0.00|0.00]0.00|0.46|0.00|0.00)|0.00|0.00]|0.00
120 0.00|0.00|0.00(0.00[0.00|0.00(0.00{0.00|0.00]0.00|0.46|0.00|0.00|0.00|0.00]|0.00
125 0.00|0.00|0.00(0.00[{0.00|0.00(0.00|{0.05|0.00)0.00|0_.35|0.00|0.00|0.00|0.00]|0.00
130 0.00|0.00|0.00(0.00[0.00|0.00(0.00|0.10|0.00)0.00|0.00|0.00|0.00|0.00|0.00|0.00
135 0.00|0.00|0.00(0.00(0.00|0.00(0.00|0.10|0.00)0.00|0.00|0.00|0.00|0.00|0.00]|0.00
140 o.00|0.00f({0.00)|0.00|0.00)|0.00|0.00|0.10|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00
145 o.00|0.00f{0.00)|0.00|0.00)|0_00|0.00|0.00|0.00)0.00|0.00|0.00|0.00|0.00|0.00|0.00
150 o.00|0.00f{0.00|0.00|0.00)|0_00|0.00|0.00|0.00)0.00|0.00|0.00|0.00|0.00|0.00|0.00
155 0.00|0.00({0.00|0.00|0.00|0.00|0.00{0.00|0.00)0.00|0.00|0.00|0.00|0.05|0.00|0.00
160 0.00|0.00|0.00(0.00(0.00{0.00(0.00|0.00|0.00)0.00|0.00|0.00|0.00|0.05|0.00|0.00
165 0.00|0.00|0.00(0.00(0.00|0.00(0.00({0.00|0.00)0.00|0.00|0.00|0.00|0.05|0.00]|0.00
170 0.00|0.00|0.00(0.00(0.00|0.00(0.00(0.00|0.00)0.00(|0.00|0.00|0.00)|0.05)0.00]|0.00
175 0.00|0.00|0.00(0.00[0.20|0.00(0.00|0.00|0.00)0.00|0.00|0.00|0.00|0.05|0.00]|0.00
180 0.00|0.00|0.00(0.00[0.01|{0.00(0.00|0.00|0.00]0.00|0.00|0.00|0.00|0.05|0.00|0.00
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2.3 Electrical, Photometric and Chromaticity Measurements
(Refer to Work Instruction QD25)

2016-11-20 252°C

Horizontal
IK-T804-0012-DN-35B-]

Electrical Measurement for Bare-lamp:

GZE161062 120.0 60 0.0978 11.42 0.9726 14.21
-B3 277.0 60 0.0467 11.67 0.9025 21.04
DLC Pass Criteria | >=0.9(-3%) | <=20(+5)

Chromaticity Measurement for Bare-lamp - Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 R1 81 R9 8
Frequency (Hz) 60 R2 90 R10 76
CCT (K) 3422 R3 96 R11 79
Duv -0.0001 R4 81 R12 61
Chromaticity (x, y) x=0.4097 y=0.3926 RS 81 R13 83
Chromaticity (u’, v’) u'=0.2378 v'=0.5127 R6 86 R14 98
Color Rendering Index (CRI) 82.5 R7 84 R15 75
R9 8 RS 62 - -

Photometric Measurement for Bare-lamp —Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 277.0

Frequency (Hz) 60 60 B

Total Luminous (Im) 1774 1781 Bare Lamp: >= 1600(-10%)
Luminous Efficacy (Im/W) 155.34 152.61 Bare lamp: >= 110(-3%)

Laboratory: Standard-Tech Co. Ltd Testing Center
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Spectral Power Distribution & Chromaticity Diagram
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2.4 Electrical, Photometric and Chromaticity Measurements
(Refer to Work Instruction QD25)

2016-11-20 252°C

Horizontal
IK-T804-0012-DN-40B-J

Electrical Measurement for Bare-lamp:

GZE161062 120.0 60 0.0994 11.60 0.9728 13.61
-B4 277.0 60 0.0475 11.88 0.9027 20.50
DLC Pass Criteria | >=0.9(-3%) | <=20(+5)

Chromaticity Measurement for Bare-lamp - Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 R1 80 R9 7
Frequency (Hz) 60 R2 89 R10 72
CCT (K) 3944 R3 94 R11 79
Duv 0.0018 R4 80 R12 55
Chromaticity (X, y) x=0.3843 y=0.3831 RS 80 R13 82
Chromaticity (u’, v’) u'=0.2251 v'=0.5049 R6 84 R14 97
Color Rendering Index (CRI) 82.1 R7 86 R15 74
R9 7 RS 64 - --

Photometric Measurement for Bare-lamp —Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 277.0

Frequency (Hz) 60 60 B

Total Luminous (Im) 1823 1840 Bare Lamp: >= 1600(-10%)
Luminous Efficacy (Im/W) 157.16 154.88 Bare lamp: >= 110(-3%)
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Spectral Power Distribution & Chromaticity Diagram
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Report No.: GZE161062-B

STANDARD-TECH NV@[&@D

NVLAP LAB CODE 201011-0

2.5 Electrical, Photometric and Chromaticity Measurements
(Refer to Work Instruction QD25)

2016-11-20 252°C

Horizontal
IK-T804-0012-DN-50B-J

Electrical Measurement for Bare-lamp:

GZE161062 120.0 60 0.1005 11.68 0.9688 14.88
-B5 277.0 60 0.0469 11.72 0.9021 20.65
DLC Pass Criteria | >=0.9(-3%) | <=20(+5)

Chromaticity Measurement for Bare-lamp - Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 R1 80 R9 3

Frequency (Hz) 60 R2 88 R10 70
CCT (K) 4845 R3 93 R11 77
Duv 0.0030 R4 79 R12 51
Chromaticity (X, y) x=0.3503 y=0.3618 RS 79 R13 82
Chromaticity (u’, v’) u'=0.2110 v'=0.4903 R6 82 R14 96
Color Rendering Index (CRI) 81.6 R7 87 R15 74
R9 3 RS 65 -- --

Photometric Measurement for Bare-lamp —Sphere-Spectroradiometer Method:

Test Voltage (V) 120.0 277.0

Frequency (Hz) 60 60 B

Total Luminous (Im) 1846 1830 Bare Lamp: >= 1600(-10%)
Luminous Efficacy (Im/W) 158.05 156.14 Bare lamp: >= 110(-3%)
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STANDARD" TE Cl'l N v &[&@(@ Report No.: GZE161062-B
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Spectral Power Distribution & Chromaticity Diagram
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3. Test Equipment

Equipment ID Equipment Name Last Calibration Date |Next Calibration Date
ST-R-336 2 meter Integrating Sphere 2016-07-01 2017-06-30
ST-R-331 Spectral analysis system HAAS-2000 2016-07-01 2017-06-30
D204 Standard Lamp 2016-07-01 2017-06-30
PF2010 Power Meter for Integrating Sphere 2016-07-01 2017-06-30
EE-09 Goniophotometer system 2016-07-01 2017-06-30
D908S Standard Lamp 2016-07-01 2017-06-30
PF210 Power Meter for Goniophotometer 2016-07-01 2017-06-30
ST-R-181A Temperature Tester 2016-07-01 2017-06-30
Uncertainty:

Photometric Measurement (Sphere):1.74%
Chromaticity Measurement(Sphere):14.3K

Photometric Measurement(Goniophotometer):1.62%
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