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1.0 Test List

Test ltem Test Test Date Model Number Sample No.
1 Integrating Sphere Test 2025/11/12 T10EM-48 A1
2 Goniophotometer Test 2025/11/12 T10EM-48 A1
3 THD and PF Test 2025/11/12 T10EM-48 A1
1.1 Test Summary
Requirement Category Test Method Requirements Test value
Integrating Sphere system
Power (W) IES LM-79-2008 12 £10% 15.86
Lamp Output for bare lamp (Im) IES LM-79-2008 1600 £10% 2038
Lamp Efficacy (Im/W) IES LM-79-2008 > 120.0 123.67
4 step 2725 + 83
7 step 2725 + 145
4 step 3045+£100
2999
7 step 30451175
4 step 34651124
3406
7 step 34651245
Allowable CCTs* (K) IES LM-79-2019
4 step 39851154
3840
7 step 39851275
4 step 50291220
4845
7 step 50291283
4 step 65321340
6446
7step 6532510
IES LM-79-2019
CRI CIE 13.3-1995 >80 82.10
IES LM-79-2019
R9 CIE 13.3-1995 >0 5.90
Rf ANSI/IES TM-30-18 >70 82.00
Rg ANSI/IES TM-30-18 >89 95.00
Rcs,h1 ANSI/IES TM-30-18 Rcs=>-12%,h1<=23% -12.00%
Power Factor ANSI C82.77:2014 >0.9 0.93
Total Harmonic Distortion (A%) ANSI C82.77:2014 <25% 17.48%
Goniophotometer system
Lamp Output (Im) IES LM-79-2019 1600 £10% 2265.0
Luminaire Efficacy(Im/W) IES LM-79-2019 > 120.0 140.7
Beam Angle IES LM-79-2019 137.7
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2.0 Production Description
Luminaire Description: T10EM-48

Electrical Specification: 120V~277V,50/60HZ

Light source:

Manufacturer Of Light Source: Seoul Semiconductor Co.,LTD

Photos of Luminaire Characteristics
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3.0 LM-79 Measurement and Test Results

3.1 Integrating Sphere Test

Model No. T10EM-48 Sample ID. A1
Opreate time (Min.) 15 Stabilization time (Min.) 15
Temperature (°C) 253 Humidity % 55

Test Method

The samples were tested according to the IES LM-79-2008.
Photometric paramters 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 voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage) applied

to the device under test shall be regulated to within £0.2 percent under load.

The sample was measured using 41T geometry and operated at rated voltage and was stabilized

before measurement. Chromaticity coordinates, correlated color temperature and color rendering

index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the

range of 380 to 780 nm.

Test Conditions

Temperatur | Voltage Frequency Power Flux Efficacy
e (°C) (Vac) el e (Im) | (m/w)
25.3 120.00 60.00 0.136 16.180 0.9853 2040.0 126.1
253 277.02 60.00 0.063 16.480 0.9368 2038.0 123.7

Test Result

Te(K) @&Z(Duv) Rf Rg Ra R9 SDCM
2999 -3.0E-04 84 95 82.6 5.9 1.6
2999 -3.0E-04 84 95 82.7 6.0 1.6
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3.1 Integrating Sphere Test

Spectroradiometric Parameters

120V

Epectrum 1.0=42.191mK/nm
1.2+

RN ey P F3000: x = 0.4339; y = 0. 4032;

Rl =81.3 R2Z2 =91.9% R3 =95.3 R4 =80.4 R5 =81.8 R6 =80.5 R7 =81.9
REB =58.0 R9 =5.9 RI10=B1.8 R11=80.1 R12=T72.4 R13=84.0 R14=%B.1 RI15=T73.5

277V

Epecteum 1.0=42.145mW/nm
1.2+

IR T F3000: x = 0.4339; y = 0. 4032;

El =81.4 R2 =9%2.0 ER3 =95.3 R4 =30.4 RS =81.9% R6é =90.6 R7 =851.8
RA =58.0 R% =6.0 R10=E1.9 R11=80.1 R12=72.4 R13=B4.0 R14=%8.1 R15=73.5
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3.2 Integrating Sphere Test - Minimum CCT

SFECTRAL POWER DISTRIBUTION COMPARISON COLOR RENDITION BY HUE (Change of Chroma)
RE: B4 coT: 2988 K u': 0.2507 a =
Ag: 958 Duow: —0.0003 w': 0.5214 a
v =
- - *m -
Lo -
" .um g-!!* e
-1 -
E -1 - -
1% kG
B
L X 3 * ] B 7 L] & W o o B i 46 18
Hue Bin
Local Hua Bhift
[

Local Hue Shife
=
2
B

Local Coler Fideliey

Color Samplae Fidelity Indax

EAENEiAaaa R BB RN BTN A EEE R EREAERRRTERE

Color Sample Fidelity
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3.0 LM-79 Measurement and Test Results

3.1 Integrating Sphere Test

Model No. T10EM-48 Sample ID. A1
Opreate time (Min.) 15 Stabilization time (Min.) 15
Temperature (°C) 253 Humidity % 55

Test Method

The samples were tested according to the IES LM-79-2008.
Photometric paramters 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 voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage) applied

to the device under test shall be regulated to within £0.2 percent under load.

The sample was measured using 41T geometry and operated at rated voltage and was stabilized

before measurement. Chromaticity coordinates, correlated color temperature and color rendering

index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the

range of 380 to 780 nm.

Test Conditions

Temperatur | Voltage Frequency Power Flux Efficacy
e (°C) (Vac) (Hz)  |Current(A)Power (W)l b ior (m) | omw)
25.3 120.00 60.00 0.135 16.010 0.9856 2091.0 130.6
25.3 277.02 60.00 0.063 16.350 0.9349 2092.0 128.0

Test Result

Te(K) @&Z(Duv) Rf Rg Ra R9 SDCM
3406 -2.7E-03 85 97 84.6 14.6 3.9
3407 -2.8E-03 85 97 84.7 14.7 3.9
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3.1 Integrating Sphere Test

Spectroradiometric Parameters

120V

Fpectoum 1.0=40,Z200mH/mm
1.2+

s F3500; x = 0.4078: y = 0. 3930:

Wavelength {(nm}

Rl =B3.9% R2 =92.4 R3 =896.1 R4 =83.1 R5 =84.1 R& =83.7 R7T =84.1
RE =63.6 RY9 =14.6 R10=B1.9 R11=82.9% R12Z=70.6 R13=8B6.2 R14=8985.& R15=77.5

277V

1.2+

Fpectrum 1. 0=4d0.Z211laW/ nm SDCH--B g

SEO0

F3s00; x = 0.40785; y = 0. 3930;

Wavelengthi{nm)

Rl =83.9 RZ2 =922.4 R3 =96.1 R4 =83.1 RS =84.2 R& =E3.7 R7 =84.1
EE =63.6 RY9 =14.7 R10=82.0 R11=82.9 R12Z=70.6 R13=B6.2 R14=98.6 R1S5=77.6

Doc No. : LAB-ZY-01-28 Version:1.0 Page 8 of 21



3.2 Integrating Sphere Test - Minimum CCT

EFECTRAL POWER DISTRIEUTION COMPARISON COLOR RENDITION BY HUE(Change of Chroma)
RE: BS CCT: 3406 K uw': 02394 B
Ag: 97 Duw: -0.0027 w': 0.5095 a
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3.0 LM-79 Measurement and Test Results

3.1 Integrating Sphere Test

Model No. T10EM-48 Sample ID. A1
Opreate time (Min.) 15 Stabilization time (Min.) 15
Temperature (°C) 253 Humidity % 55

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage) applied
to the device under test shall be regulated to within £0.2 percent under load.

The sample was measured using 41T geometry and operated at rated voltage and was stabilized
before measurement. Chromaticity coordinates, correlated color temperature and color rendering
index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the
range of 380 to 780 nm.

Test Conditions

Temperatur | Voltage Frequency Power Flux Efficacy
e (°C) (Vac) el e (Im) | (m/w)
253 120.00 60.00 0.134 15.860 0.9858 2128.0 134.2
253 277.02 60.00 0.063 16.220 0.9336 2129.0 131.3

Test Result
Te(K) @&Z(Duv) Rf Rg Ra R9 SDCM
3840 -3.6E-03 85 98 85.5 20.0 5.5
3841 -3.6E-03 85 98 85.6 20.1 55
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3.1 Integrating Sphere Test

Spectroradiometric Parameters

120V

Epectrum L. .0=46,.T6E6mKH/
1.2+ B SDCM:5.5

wwtlj.—.a;]thqnm F4000: x = 0.3818; y = 0.3798;

Rl =85.1 R2 =91.9 R3 =95.5 R4 =84.8 RE =85.2 ER6 =88.1 R7 =86.0
R8 =67.7 RS =20.0 R10=B0.1 R11l=84.6 R1lZ=¢£7.6 R13=87.0 R14=9%7.8 R15=T79.8

277V

Epectrum 1.0=46.937mH CM
1.2+ Rt SD :5.5

580
Wavelength {nm}

F4000; x = 0.3818; y = 0. 3798;

Rl =85.1 ERZ =%1.9% R3 =895.5 R4 =34.8 RS =85.2 Ro =88.2 R7T =86.1
R =67.8 RY9 =20.1 R10=B0.2Z R11=84.86 R12=67.6 R13=87.0 R14=5%7.9 R15=79.%
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3.2 Integrating Sphere Test - Minimum CCT

EFECTRAL POWER DISTRIBOTION COMPARISON COLOR RENDITION BY HUE (Change of Chroma)
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3.0 LM-79 Measurement and Test Results

3.1 Integrating Sphere Test

Model No. T10EM-48 Sample ID. A1
Opreate time (Min.) 15 Stabilization time (Min.) 15
Temperature (°C) 253 Humidity % 55

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage) applied
to the device under test shall be regulated to within £0.2 percent under load.

The sample was measured using 41T geometry and operated at rated voltage and was stabilized
before measurement. Chromaticity coordinates, correlated color temperature and color rendering
index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the
range of 380 to 780 nm.

Test Conditions

Temperatur | Voltage Frequency Power Flux Efficacy
e (°C) (Vac) el e (Im) | (m/w)
253 120.00 60.00 0.135 15.980 0.9857 2147.0 134.4
253 277.02 60.00 0.063 16.310 0.9344 2146.0 131.6

Test Result
Te(K) @&Z(Duv) Rf Rg Ra R9 SDCM
4850 -2.3E-03 84 98 85.1 22.0 4.7
4845 -2.3E-03 84 98 85.1 22.1 4.7
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3.1 Integrating Sphere Test

Spectroradiometric Parameters

120V

Fpectrum L.0=64,307mH
gl B0 SDCM:4.7

waucléﬁﬁlhqnmr F000; x = 0.3447; y = 0. 3551;

Rl =84.7 R2Z =89.5 R3 =891.8 R4 =85.6 R5 =84.6 ER6 =84.1 R7 =38.4
R8 =72.1 RS9 =22.0 R10=73.9 R11=85.1 R12=60.5 Rl13=86.0 R14=%5.5 R15=8B0.6

277V

Epectrum 1.0=64.322mH
1.2- £ s2amiine SDCM:4.7

380 48D 540 =
Wavelength (nm} F000; x = 0.3447; y = 0. 3551;

Rl =84.7 RZ2 =59.5 R3 =9]1.8 R4 =385.6 RE =H84.6 R =84.2 R7 =38.4
RE =72.1 RS =22.1 R10=74.1 R11=85.1 RlZ2=60.4 R13=B6.1 R14=3%5.5 R15=80.7
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3.2 Integrating Sphere Test - Minimum CCT

EFECTRAL PONER DISTRIEUOTION COMPARISON COLOR FEENDITION BY HUE (Chaoges of Chroma)
Re: Ba coT: 4850 B uw': 02146 -
Ag: 58 Duv: -0.0023 w': 0_4845
i i’

Local Hue Bhift

B 311

E &% 1 mm o2 13 14 15 8
Hom Bin

COLOR RENDITION BY HUE(Fidality Indax)

L Tl

Local Color Fidaliey
« B 5 2 8 BB

L 3 4 5 B T B % W 1 ® B M 15 I8
Hua Bin

Color Sample Fidelity
B BB B
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3.0 LM-79 Measurement and Test Results

3.1 Integrating Sphere Test

Model No. T10EM-48 Sample ID. A1
Opreate time (Min.) 15 Stabilization time (Min.) 15
Temperature (°C) 253 Humidity % 55

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage) applied
to the device under test shall be regulated to within £0.2 percent under load.

The sample was measured using 41T geometry and operated at rated voltage and was stabilized
before measurement. Chromaticity coordinates, correlated color temperature and color rendering
index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the
range of 380 to 780 nm.

Test Conditions

Temperatur | Voltage Frequency Power Flux Efficacy
e (°C) (Vac) el e (Im) | (m/w)
253 120.00 60.00 0.137 16.270 0.9851 2108.0 129.6
253 277.02 60.00 0.064 16.590 0.9369 2108.0 1271

Test Result
Te(K) @&Z(Duv) Rf Rg Ra R9 SDCM
6446 2.7E-03 82 96 82.1 10.2 0.9
6446 2.7E-03 82 96 82.1 10.3 0.9
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3.1 Integrating Sphere Test

Spectroradiometric Parameters

120V

Epectrum 1.0=82. 058mKH/nm

1.2- SDCM:0.9

wauﬁljﬁﬁlh1nm, F6500; =x = 0.3123; y = 0. 3283;

Rl =81.0 ER2 =84.7 R3 =86.5 R4 =83.6 R5 =82.2 R6 =79%.2 RT =37.5
R8 =71.9 RO =10.2 Rl0=63.3 R11=83.4 R12Z=56.7 R13=81.7 R14=9%2.7 R15=77.1

277V

Epectrum 1.0=82.259mKA/nm

1.2- SDCM:0.9

" 380 480 580 EED TAD
e Taath Cani FE500; x = 0.3123; y = 0. 3283;

Rl =81.1 ER2 =84.8 R3 =f6.6 R4 =33.7 RE =82.2 Re =79.3 RT =37.5
R8 =71.9 R% =10.3 Rl0=63.4 R11=83.4 R12Z=56.7 R13=B1.8 R14=%2.7 R15=77.1
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3.2 Integrating Sphere Test - Minimum CCT

SFECTRAL FOWER DISTRIBUTION COMPARISON

CCT: G448 K ]

H o.1986
Rg: 96 Duw: 0.0027 wts
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3.3 Goniophotometer Test

Model No. T10EM-48 Sample ID. A1
Opreate time (Min.) 15 :Iﬁilzéduo .

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)

applied to the device under test shall be regulated to within £0.2 percent under load.

The samples were operated at rated voltage and was stabilized before measurement. Luminous

flux, luminaire efficacy, zonal lumen were calculated from the software taken at 0.50 vertical

intervals and 100 horizontal intervals.

Test Conditions

Temperature | Voltage |Frequency Power
(°C) (Vac) (Hz) Current (A)| Power (W) Factor Flux(lm)
25.3 120.00 60.00 0.136 16.1 0.983 2265.0
Test Result
Zonal
Lumen Efficacy
S AT Requireme| (Im/W)
nt(0°-60°)
137.7 62.0% 140.7
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3.3 Goniophotometer Test

Light Distrubtion Curve

-/+180

%0

—C0/180, 137.7

—C30/210, 133.0
- C60/240, 124.3
~—C9%0/270, 120.8

0
AVERAGE BEAM ANGLE (50%) :129.0 DEG

Zonal Lumen Summary

i co cas5 cs0 €135 C180 C225 c270 C315
10 558.5 561.5 567.9 5T1.6 571.9 571.4 567.0 561.4
20 528.7 536.9 548.4 554.9 554.8 551.9 543.2 534.4
30 485.8 454 .4 512.3 522.5 523.2 517.6 506.7 452.0
40 433.8 441.5 458.4 474.3 477.9 465.8 452.9 437.9
50 376.1 375.5 386.2 414.0 424.3 407.4 380.8 373.6
&0 316.5 303.0 2594.5 345.8 366.5 337.0 288.5 304.0
T0 258.7 230.0 183.9 273.1 305.1 261.6 178.8 234.0
80 203.7 162.6 €7.85 202.1 245.0 189.4 €4.56 16%9.4
90 154.0 107.0 0.7669 1395.9 186.4 127.3 0.7605 115.0
100 111.1 €5.97 0.2126 90.57 137.8 79.92 0.1791 73.47
110 T75.84 38.48 0.2929 55.46 55.38 47 .44 0.2680 44.20
120 48.34 21.55 0.3700 32.38 61.63 27.18 0.3546 25.34
130 28.38 11L.78 0.4461 18.10 37.04 15.22 0.4875 14.10
140 15.20 6.243 0.50%0 5.643 20.27 B.354 0.5%32 T7.4%8
150 T-171 3.108 0.5484 4.926 9.932 4.623 0.6881 3.626
160 2.874 1.434 0.5918 2.337 4.274 2.872 0.773%9 1.458
170 0.8580 0.6433 0.5647 1.022 1.528 1.289 0.7271 0.7390
180 0.59%20 0.6395 0.6442 0.6362 0.5964 0.6403 0.6472 0.6428
DEG LUMINOUS INTENSITY:cd
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5.0 THD and PF Test

Model No.

T10EM-48

Sample ID.

A1

Temperature ('C)

25.3

Humidity %

49

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C £ 1° C. The sample measurements
were made using a digital power meter and power supply. The sample was operated at rated
and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Temperature | Voltage |Frequency Power
°C) (Vac) (H2) Current (A)| Power (W) Factor THD
253 120.00 60.00 0.136 16.2 0.985 17.48%
25.3 277.02 60.00 0.063 16.5 0.937 17.11%
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