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Tested Product Information

DUT manufacturer

DUT identification / model number
Description of DUT

Nominal CCT

Total input power

Typical voltage

Drive current per array

and per LED die

Average current density per LED die
Average power density per LED die
Minimum die edge to die edge spacing

Form No.:LQF0067-03

Bridgelux Inc.
BXRE-27G1KF0
LED array

2700 K

163 W

56.6 VDC

2880 mA per array,
180 mA per LED die
358.8 mA/mm2
1.32 W/mm2
0.10mm

20 pieces of LED samples are randomly selected from different productionr dates.

Drawing of BXRE-27G1KFO:

This report covers the following products:

, Polarity symbols

Designed to comply with global
safety standards for creepage
and clearance distances \,

Fully engineered substrate b
for consistent thermal, mechanical
and optical properties Te

Yellow phosphor Light

Emitting Surface (LES) I - 4

O b.\lx

+—— White ring around LES

L —Case Temperature (T ) Measurement Point

— [~ Solder Pads

Note: Part number and lot codes are scribed on back of array
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Test Specifications

Description of Auxiliary Equipment

e Photometry Tester: Automated LED tester

e Temperature control systems to achieve and maintain required conditions

e Software controlled power supply to provide regulated constant currents to drive LED
light sources in life testing

Operating Cycle and Ambient Conditions
Sample case temperature and ambient conditions:

Surrounding Actual Case Nominal Case Relative Humidity
Temperature Temperature Temperature

53C 55C 55C <€0%

83C 85C 85C <60%

e Nominal temperatures are 552 ,85C ; actual case temperatures are maintained not
lower by more than 2 C than the nominal during life testing.

e Temperature of the air surrounding DUTSs is contrclled to be less than 52C below the
case temperature.

e Airflow is kept to minimum to maintain the required temperature uniformity.

Physical Condition of DUTs at ¢ach Photometry Measurement
e No cracks
e No discoloration
e No electrical discontiiiity

LED Light Source Mgcnitoring Interval

Measurements have bezn taken for Tc of 559C ,859C after the following durations:
0, 1003, 250, 3000, 4000, 5000, 6000 7000 8000 9000 10000 11000 12000
130600 14000 15000 hours.

Report # RA2022011803-A4 Bridgelux Kaistar Testing Laboratory
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Initial luminous flux, forward voltage and correlated color temperature at photometric

measurement current
Data Set 1 (Tc = 559C 1f=2880mA)

NO 1 2 3 4 5 6 7 8
Initial
26079 26082 26222 26257 25960 26016 26324 26239
Flux,Im
Forward | oo o | 565 | 565 | 565 | 567 | 565 | 566 | 566
Voltage,V

CCT,K 2839 2848 2829 2828 2837 2827 2831 2900

Data Set 2 (Tc = 85C 1f=2880mA)

NO 1 2 3 4 5 6 7 8
F'IE';'fr'n 26092 | 26217 | 26147 | 26246 | 25993 | 26290 | 26376 | 26341

Forward .
Voltage,V 56.6 56.7 56.7 56.5 56.8 56.6 56.6 56.6

CCTK 2897 2840 2900 2829 2847 2838 2836 2848

26279

56.5

2832

9

26276

5€.8

2848

10

25801

2824

10

76208

56.7

2832

AVG

26126

56.6

2840

AVG

26219

56.7

2852

Med Sdet

26152 1662

56.5 0.1
2832 224
Med Sdet
26232 | 116.0
56.7 0.1
2844 25.6

Ambient temperature during lumen and chromaticity measurements was maintained at 259C +2<C.

Test Results

Summary of lumen maintenanrce test results

Data Sample Failures Tc Drive Tes_t
Set Size Observed ©) Current Duration
‘ [IF] mA (Hours)
1 W 0 55C 2880 15000
2 10 0 85C 2880 15000

Average Lumen

95.88%
94.71%

Maintenance

Reported
L70(15k)
(Hours)

>83000
>83000

Report # RA2022011803-A4
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26324 25801

56.7 56.5
2900 2824
Max Min

26376 | 25992
56.8 56.5

2900 2829

Reported
L90(15k)
(Hours)

44000
38000
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Detailed Lumen Maintenance Data
Table 1: Lumen maintenance at Tc = 55C [1f=2880mA

Hours 1 2 3 4 5 6 7 8 9 10 AVG Med Sdet Max Min

0 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 0.0% 100.0% 100.0%

1000 100.2% 100.4% 100.4% 100.2% 100.1% 100.3% 100.3% 100.2% 100.5% 99.8% 100.2% 100.3% 0.2% 100.5% 99.8%

2000 99.1% 99.5% 98.5% 98.7% 98.9% 98.7% 98.8% 98.1% 99.0% 98.0% 98.7% 98.8% 0.5% 99.5% 98.0%

3000 99.1% 99.7% 98.7% 98.7% 99.3% 98.9% 98.9% 98.2% 99.0% 97.9% 98.8% 98.9% 0.5% 99.7% 97.9%

4000 98.4% 99.4% 98.2% 98.1% 98.9% 98.2% 98.3% 97.4% 98.4% 97.3% 98.3% 98.2% 0.6% 99.4% 97.3%

5000 98.5% 99.2% 97.8% 97.9% 98.4% 98.3% 98.4% 97.3% 98.5% 97.2% 98.1% 98.3% 0.6% 99.2% 97.2%

6000 97.9% 99.0% 97.8% 97.9% 98.4% 97.4% 97.6% 96.7% 97.9% 96.9% 97.7% 97.8% 0.7% 99.0% 96.7%

7000 97.7% 98.9% 97.4% 97.5% 98.5% 97.7% 98.1% 96.9% 97.9% 97.2% 97.8% 97.7% 0.6% 98.9% 96.9%

8000 96.7% 97.9% 96.3% 96.6% 97.4% 96.6% 96.8% 95.9% 96.9% 96.0% 96.7% 96.6% ! U.5% 97.94% 95.9%

9000 96.4% 97.7% 95.9% 96.0% 97.2% 95.6% 96.2% 95.0% 96.3% 95.3% 96.2% 86.1% 0.8% 97.7% 95.0%

10000 96.0% 97.6% 95.9% 96.0% 97.1% 95.4% 96.3% 95.0% 96.1% 95.1% 96.0% 56.0% 0.8% 97.6% 95.0%

11000 95.9% 97.5% 95.8% 95.8% 96.8% 95.6% 96.1% 94.6% 95.8% 95 0% l 25.9% 95.8% 0.8% 97.5% 94.6%

12000 95.4% 97.2% 95.4% 95.3% 96.5% 95.4% 96.0% 94.5% 95.8% 92.%% 95.6% 95.4% 0.8% 97.2% 94.5%

13000 95.6% 97.7% 95.4% 95.4% 97.1% 95.4% 96.0% 94.7% 96.% 95.2% 95.9% 95.5% 0.9% 97.7% 94.7%

14000 95.6% 97.5% 95.3% 95.7% 97.4% 95.1% 95.87% 94.4% 95.7% 95.1% 95.8% 95.6% 1.0% 97.5% 94.4%

15000 96.1% 97.5% 95.4% 95.5% 96.8% 95.6% ’ 56.0% 94.6% 96.2% 95.0% 95.9% 95.8% 0.8% 97.5% 94.6%

Figure 1: Lumen maintenance at V¢ =55%C [f=2880 mA
Lumen maintenance,55C
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Hours

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

100.0%

99.3%

98.2%

98.0%

97.6%

97.9%

96.7%

96.5%

95.9%

95.5%

94.5%

94.3%

94.5%

94.9%

95.0%

95.2%

100.0%

98.9%

97.6%

97.3%

96.8%

98.0%

95.2%

94.9%

94.0%

93.3%

92.4%

92.6%

92.4%

91.9%

91.5%

91.6%

100.0%

99.4%

98.5%

98.6%

98.1%

96.6%

97.9%

98.0%

97.0%

96.7%

96.3%

96.1%

96.1%

96.7%

96.6%

96.9%
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Table 2: Lumen maintenance at Tc = 85C 1f=2880 mA

100.0% 100.0%

99.3%

97.8%

97.7%

97.1%

97.8%

96.3%

96.1%

95.3%

94.8%

94.4%

94.4%

94.3%

94.4%

94.3%

94.4%

99.1%

97.8%

97.6%

96.7%

98.6%

95.5%

95.0%

93.5%

93.0%

92.5%

92.2%

91.9%

91.6%

91.3%

91.0%

6 7 8 9 10 AVG Med Sdet Max Min

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 0.0% 100.0% 100.0%

99.2% 99.6% 99.8% 99.2% 99.5% 99.3% 99.3% 0.3% 99.8% 98.9%

97.6% 98.3% 99.1% 98.3% 98.6% 98.2% 98.3% 0.5% 99.1% 97.6%

97.5% 98.4% 99.3% 98.1% 98.5% 98.1% 98.0% 0.6% 99.3% 97.3%

97.0% 97.9% 99.0% 97.6% 98.1% 97.6% 97.6% 0.7% 95.0% %N 7%

96.6% 94.9% 97.9% 96.9% 95.5% 97.1% 97.4% 12% 98.6% 94.9%

95.7% 97.6% 98.6% 96.8% 97.6% 96.8% 96.7% 1% 98.6% 95.2%

95.5% 97.8% 98.5% 96.5% 98.0% 96.7% 96.5% 1.3% 98.5% 94.9%

94.5% 96.8% 97.6% 95.1% 97.0% 95.7% 95.6% 1.4% 97.6% 93.5%

93.9% 96.6% 97.4% 92.5% 96.7% 95.0% 95.2% 1.8% 97.4% 92.5%

93.4% 96.3% 97.0% 24.3% 26.4% 94.7% 94.5% 1.7% 97.0% 92.4%

93.3% 96.1% 97.1% 94.2% 96.2% 94.6% 94.3% 1.7% 97.1% 92.2%

93.0% 96.2% 96.9% 93.9% 96.1% 94.5% 94.4% 1.7% 96.9% 91.9%

93.1% 96.6% 97.2% 94.2% 96.8% 94.7% 94.6% 2.1% 97.2% 91.6%

92.7% 96.7% 97.2% 94.1% 96.9% 94.6% 94.6% 2.2% 97.2% 91.3%

93.0% 96.6% 97.9% 93.9% 96.8% 94.7% 94.8% 2.4% 97.9% 91.0%

Figure 2: Lumen maintenance at Tc = 85C 1f=2880 mA
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Detailed Chromaticity Shift Data
Ambient temperature during chromaticity measurements was maintained at 25C +2C

Table 1: Chromaticity shift (Delta u’v’) at Tc = 55°C  1f=2880mA

Hours 1 2 3 4 5 6 7 8 9 10 AVG Med Sdet Max Min

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1000 0.0026 0.0025 0.0029 0.0027 0.0027 0.0029 0.0030 0.0028 0.0028 0.0030 0.0028 0.0028 0.0002 0.0030 0.0025
2000 0.0023 0.0025 0.0026 0.0026 0.0025 0.0029 0.0026 0.0023 0.0026 0.0025 0.0025 0.0025 0.0002 0.0022 0.0023
3000 0.0023 0.0023 0.0024 0.0024 0.0025 0.0028 0.0024 0.0023 0.0024 0.0026 0.0024 0.0024 0.0002 0.0028 0.0023
4000 0.0023 0.0026 0.0027 0.0025 0.0026 0.0026 0.0028 0.0025 0.0024 0.0025 0.0026 0.0025 0.0001 0.0028 0.0023
5000 0.0031 0.0030 0.0028 0.0030 0.0030 0.0033 0.0029 0.0027 0.0031 0.0030 0.0030 0.0030 0.0002 0.0033 0.0027
6000 0.0027 0.0030 0.0029 0.0028 0.0029 0.0029 0.0027 0.0024 0.0027 0.0023 0.002% 0.0028 0.0002 0.0030 0.0024
7000 0.0035 0.0033 0.0032 0.0034 0.0036 0.0036 0.0034 0.0031 0.0033 0.0027 1.0034 0.0034 0.0002 0.0037 0.0031
8000

0.0040 0.0041 0.0043 0.0042 0.0044 0.0046 0.0044 0.0043 0.0043 0.0045 0.0043 0.0043 0.0002 0.0046 0.0040
9000 0.0035 0.0033 0.0036 0.0035 0.0036 0.0035 0.0034 0.0031 0.0034 0.0035 0.0034 0.0035 0.0001 0.0036 0.0031
10000 0.0025 0.0025 0.0029 0.0030 0.0029 0.0027 0.0030 0.0025 0.0027 0.0029 0.0028 0.0028 0.0002 0.0030 0.0025
11000 0.0030 0.0032 0.0033 0.0031 0.0034 0.0033 6.0031 0.0029 0.0030 0.0034 0.0032 0.0032 0.0002 0.0034 0.0029
12000 0.0023 0.0028 0.0027 0.0029 0.0029 0.0030 0.0029 0.0026 0.0026 0.0031 0.0028 0.0028 0.0002 0.0031 0.0023
13000 0.0034 0.0033 0.0035 0.0035 0.0036 0.0037 0.0037 0.0033 0.0036 0.0036 0.0035 0.0036 0.0002 0.0037 0.0033
14000 0.0031 0.0033 0.0033 0.003%4 0.0035 0.0032 0.0032 0.0029 0.0032 0.0033 0.0032 0.0033 0.0002 0.0035 0.0029

15000 0.0042 0.0041 0.0042 0.0041 0.0042 0.0045 0.0044 0.0039 0.0043 0.0043 0.0042 0.0042 0.0002 0.0045 0.0039

Figure 1: Chromaticity shift (Delta u’v’) at Tc =55C 1f=2880 mA
Chromaticity Shift, 55C

0.0150

Delta u’v’

0.0120
0.0090
0.0060
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Table 2: Chromaticity shift (Delta u’v’) at Tc = 85C  1f=2880mA

Hours 1 2 3 4 5 6 7 8 9 10 AVG Med Sdet Max Min
0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1000 0.0030 0.0035 0.0032 0.0032 0.0036 0.0036 0.0032 0.0029 0.0031 0.0030 0.0032 0.0032 0.0003 0.0036 0.0029
2000 0.0031 0.0035 0.0031 0.0030 0.0035 0.0034 0.0028 0.0027 0.0032 0.0029 0.0031 0.0031 0.0003 0.0035 0.0027
3000 0.0028 0.0034 0.0027 0.0028 0.0033 0.0033 0.0028 0.0028 0.0029 0.0028 0.0030 0.0028 0.0003 0.0034 0.0027
4000 0.0030 0.0037 0.0030 0.0029 0.0037 0.0036 0.0030 0.0028 0.0034 0.0028 0.0032 0.0030 0.0004 4.0037 0.0028
5000 0.0012 0.0027 0.0029 0.0029 0.0024 0.0021 0.0021 0.0018 0.0046 0.0021 0.0025 0.0023 $.0009 12.0046 0.0012
6000 0.0027 0.0040 0.0030 0.0030 0.0041 0.0041 0.0029 0.0028 0.0040 0.0031 0.0034 €.0030 £.0006 0.0041 0.0027
7000 0.0036 0.0049 0.0039 0.0039 0.0050 0.0046 0.0036 0.0039 0.0049 0.0027 0.0042 0.0039 0.0006 0.0050 0.0036
8000 0.0046 0.0058 0.0047 0.0046 0.0057 0.0054 0.0046 0.0045 0.0052 0.0045 0.0049 0.0047 0.0005 0.0058 0.0043
9000
0.0035 0.0049 0.0036 0.0036 0.0049 0.0046 0.0035 0.0035 0.0044 0.3034 0.0040 0.0036 0.0006 0.0049 0.0034
10000 0.0023 0.0036 0.0024 0.0025 0.0038 0.0034 0.0024 0.002% ©.2037 0.0024 0.0029 0.0025 0.0006 0.0038 0.0023
11000 0.0034 0.0050 0.0035 0.0035 0.0048 0.0046 0.0033 0.5033 0.0045 0.0033 0.0039 0.0035 0.0007 0.0050 0.0033
12000 0.0041 0.0053 0.0041 0.0041 0.0054 1).0042 0.0C36 0.0039 0.0050 0.0037 0.0044 0.0041 0.0007 0.0054 0.0036
13000 0.0037 0.0050 0.0038 0.0039 0.0052 0.0047 0.0036 0.0035 0.0047 0.0037 0.0042 0.0038 0.0006 0.0052 0.0035
14000 0.0037 0.0052 0.0038 0.0037 0.(1059 0.0048 0.0035 0.0034 0.0047 0.0035 0.0041 0.0038 0.0007 0.0052 0.0034
15000 0.0047 0.0060 0.0046 0.0047 0.0057 0.0058 0.0042 0.0044 0.0055 0.0044 0.0050 0.0047 0.0007 0.0060 0.0042
. ) NN . _ _
Figure 2: Chromiaticity shift (Delta u'v’) at Tc =85°C 1f=2880 mA
Chromaticity Shift, 85C
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Observation of LED Light Source Failures

No optical, electrical or mechanical failure of any LED light source was found during life

testing.

Appendix

Photometric Measurement Uncertainty

The tester is calibrated annually and the calibration data ensures <1.20% (k=2) uncertainty of

measurement.

Gauge Study Results

Gauge study shows the following results:
R&R: 1.06%
Standard Deviation: 0.05%

Equipment List

1)

Description: DC Power Supply
Manufacturer: Vektrex

Model: SS200

Last Calibration Date: 2023/04/28
Next Calibration Due Date: 2024/04/27
2)

Description: X Y-TEST

Manufacturer: HON-JER TECHNOLOGY
Model: HJ-FST-400

Last Calibration Date: 2023/04/15
Next Calibration Due Date: 2024/54/14
3)

Description: Digital Thermomeier
Manufacturer: OMEGA

Model: HH801B

Last Calibration Date: 2023/04/16
Next Calibration Due Date: 2024/04/15
4)

Descrintion: Digital Multimeter
Marnufacturer: Fluke

Modei: 269C

Last Caiibration Date: 2023/07/13
Next Calibration Due Date: 2024/07/12

THE END OF TEST REPORT
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Photometric & Reliability Testing
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|
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Electrostatic Discharge (ESD) Sensitivity Testing Human Body Modal (HBAM? |

ANSWIES LM-BO-08

Meaasuring lumen maintenance of LED light sources

ANSWIES LM-B0-15

Measuring Luminous Flux and Color Maintenance of LED Packagss. Arays
and Modules

CIE Pub. 13.3:1995

Mathod of measuring and specifying color rendering jropenies o) ight sources

CIE Pub. 15:2004

Caolorimeatry

IES LM-58-13 Speactroradiometric Measurement Mathods for Light Sources

IES LM-B2-12 Characterization of LED light engines aridd LED lamps for electrical and
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IES TM-21-11 Projecting Long Term Lumen Maintenance of LED Light Sources

IES TM-30-15 IES Meathod for Evalusting Light Source Color Rendition
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Maisture Raflow Sensitivity Classification for Nonharmetic Surface Mount
Devices

JESDZZ-A100 Cycled Temparature-Humidity-Bias Life Test
JESDZ2-A101 I.‘.-iiz.‘s-dy—ﬁiahﬂ Temparatura-Humidy Bias Life Test
JESDZ2-A103 iHich Temperature Storage Life

JESDZ2-A104 Tamperature Cycling

JEZ022-A105

Power and Temparatura Cycling

JESD2E-AI08

Temperature, Bias, and Oparating Life

JESDZ-H113

Pre-condition of Plastic Surface Mount Davices Prior to Reliability Testing

JESD22-A119

Low Temperature Storage Life
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