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Section 1 

1 .1 Modeis Description 

LUXEON 5050 24V with model number 1-1 50-2780502400000 (nominal CCT 2700K, 8-die in series) was 

used in this LM-80 testing. Figure 1 shows the overali mechanical dimension ofthis product in mm. 
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Figure 1. Mechanícal drawings for LUXEON 5050 
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1 .2 Additional Modeis Covered 

The LM-80 test result here can be applied to the foliowing part numbers: 

Product Family 	 Part Number 

LUXEON 5050 

24V 	
Li 50-aabb5024xxx0x 

Die Configuration 

8 die in series 

Eq uivalent 

maintenance currents 

60mA, lOOmA, 

200mA 

LUXEON 5050 2 die in series x 4 240mA, 400mA, 
Li 50-aabb5006xxx0x 

6V paraliel strings 800mA 

LUXEON 5050 HE 60mA, lOOmA, 
Li 50-aabb5024xxxHx 8 die in series 

24V 200mA 

LUXEON 5050 HE 	
Li 50-aabb5006xxxHx 2 die in sertej'R 4 240mA, 400mA, 

6V paraHaqngs 800mA 

Notes: 

- aa: designates nominal CCT from 2200K to 6500K (27 = 2700K, 30 	3000K, etc) 

bb designates minimum CRI (70 = 70CR1 80 = 80CR1 etc) 

- x: designates for marketing use (e.g. binning, etc) 
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1 .3 LM-80 Summary Sheet 

LM-80 Summary Sheet 

Administrative Information 

Tested subcomponent series: LUXEON 5050 

Tested subcomponent model number: L150-2780502400000 (nominal 2700K) 

Report issue date: 2021 (see Section 2 for details) 

Report revision date (if applicable): n/a 

Testing start date: Dec 30, 2016 

Testing completion date: Oct 8. 2019 	 ( / 
DUT sampling method: 30 samples per test condition 

DUT Iden tifi ca ti on  

DUT manufacturer s name Lumiteds LLC 
DUT identification, e.g., model number: L150-2780502400000 
Description of DUT, including if the DUT is an LED package or module: LED package 

DUT Characteristics 

Total input power (W): 5.19W initial average power at max maintenance current 
Average current density per LED die (mA/mm 2 ): 388 mA/mm 2  at max current 
Average power density per LED die (W/mm 2 ): 0.044 W/mm 2  at max current 
Representative CRI (Ra) of the tested sample set: 81 
(Ind icate whether the reported value is the mean 
or median value of the sample set, or per unit) 

Report number S4d2e issued to marcelopatrtcio@tumileds.com  on Thu Dec 16 11:45:45 2021 



1.4TM-21-11 Data 

Lumen maintenance L 70  lifetimes are calculated according to IESNA TM-21-11 method with 17,000 hrs 
of maintenance data and sample size of 30 per test condition. 

L70  (hrs) 

Test Conditions alpha 8 Reported 	Projected 

60mA 70°C 2.481 0E-06 1.0100 102,000 	147,776 

60mA85 0C 2.9141E-06 1.0100 102,000 	125,794 

60mA 105°C 3.3408E-06 1.0083 102,000 	109,232 

1 OOmA 85°C 3.091 9E-06 1.0093 102,000 	118,350 

lOOmA 105°C 3.5230E-06 1.0060 102,000 	102,948 

200mA 85°C 3.3137E-06 1.0092 102,000 	110,399 

200mA105°C 3.9159E-06 1.0084 93,231 	 - 

Additional Projected L,, per TM-21 -11: 

Projected L 
If = 60mA If 	1 OOmA 	If = 200mA 

Ts= 70°C 93,955 
Ts = 85°C -- 	79,971 75,163 	70,102 

Ts = 105°C 69,2 65,045 	59,131 

Projected L-, 0  
= 60mA If = 1 OOmA 	1f = 200rnA 

Ts = 70°C 46,482 
Ts = 85 39,553 37,069 	34,558 

Ts 	1C  WC 34,006 31,612 	29,053 
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Section 2. LM-80 Test Report 

Report Reference No. 	Current 	Ts Temperature 

6OmA 	 70°C 

R2SH1 61210050-10-17000-M2 	60mA 	 85°C 

6OmA 105°C 

lOOmA 85°C 
R2SH161210051-10-17000-M2 

lOOmA 105°C 

200mA 85 0 C 
R25H161210052-10-17000-M4 

200mA 105°C 
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1 - General Information 

1.1 Description of LED Light Sources 

Sample Size: 

90 PCS test samples were in good condition and received on 2016-12-10. The samples were numbered from 1 to 30, 31 to 60 and 
61 to 90. 

Manufacturer: 	Lumileds Malaysia Sdn Bhd 

Model: LUXEON 5050 

Part Number: L150-2780502400000 

Part Type: LED Package 

Drive Levei: DC 60mA 

Nominal CCT: 	2700K 

Sampling Method: 

LED samples for IESNA LM-80 testing consist of units built from a minimum ofanufacturing lots with each manufacturing lot 
built from different wafer lots built on non-consecutive days. 
These manufacturing lots are picked to represent a wide parametric disttn. 
Each Sample is soldered to ali of the reliability stress boards for a givep 	IESNA LM-80 tests. 

1.2 Standards Used: 

• 	IESNA LM-80-15: IES Approved Method for Measurmen Maintenance of LED Light Sources. 
• 	CIE 127:2007: Measurement of LEDs 	b 

1.3 Testing Equipment 

Device 5
UV 

Manufa Model No Serial No Calibration date 
Calibration due 

date 

0.3m integrating sphere EVFNE Diameter0.3m 1011119 2019-03-08 2020-03-07 

Programmable Test Power for LEDs MFINE LED300E 1008002 2019-03-08 2020-03-07 

High accuracy array 4 EVERFINE 
spectroradiometer  

HAAS-2000 1012016T 2019-03-08 2020-03-07 

Standard Light Source EVERFINE D062 G100278CJ7351206 2018-12-24 2019-12-24 

Precision digital stabzewer 
supply 

EVERFINE WY605-V1 10 Cl 15987CJ7321 114 2019-03-08 2020-03-07 

Multilayer aging machine BACL 132-270 20024 2019-03-10 2020-03-09 

Digital CC&CV DC Power Supply EVERFINE WY5015 11090008 2019-07-23 2020-07-22 

Digital CC&CV DC Power Supply EVERFINE WY5015 11060002 2019-07-23 2020-07-22 

Digital CC&CV DC Power Supply EVERFINE WY5015 11090007 2019-04-10 í 	2020-04-09 

1.4 Drive Levei 

Samples are driven with a constant direct current (DC) during maintenance test, photometric and electrical measurement. The current 
value was regulated to within ±3% of the specified value of the manufacturer during maintenance test, and was within ±0.5% dunng 
photometric and electrical measurement test. 
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1.5 Ambient Conditions for Maintenance Test 

For lumen maintenance test, samples within one data set, were instalied on cooling boards in thermal chambers with minimal 
ambient airflow. The case temperature and ambient temperature was monitored by thermocoupies which one was soidered to (he 
coldest DUTs' case (TMPIEO) location, while the other is mounted at a distance of 5 mm above the TMP location. 

During life testing, TMPLED of the coldest LEDs were maintained at a temperature that was greater than or equal to 2C below the 
corresponding nominal case temperature. Surrounding air was maintained at a temperature that was greater than or equal to 5C 
below the corresponding nominal case temperature. Thermocouples were shieided from direct DUT opticai radiation and compiy with 
ASTM E230 Table 1 "SpeciaI Limits". 

Sampies were connected to DC power suppiy in series circuits with a constant current. The forward current was regulated to within 
±3% of the specified value of the manufacturer. 

The relative humidity within chamber was kept iess than 65% during test. 

For photometry measurement. the ambient temperature during test was set (o 25C ± 2C, RH <65%. 

1.6 Photometric Measurement Method and Uncertainty 

lntegrating sphere and spectroradiometer is used to measure luminous flux and cr ' ticity coordinate u'v'. 2rr measurement was 
used and sampie was drived by DC power supply. The forward current was regitto within ±0.5% of the nominal value. The test 
system was calibrated by halogen reference Iamp. The ambient temperature t1u test was set to 25C ± 2C. RH <65% The 
temperature measurement point was iocated in the sphere and the tem peraturdetected by a temperature probe. 

The uncertainty of the light output measurements is U=1.59% (K=2), a 	5% confidence levei. The uncertainty of the correlated 
color (emperature measurements is U=21K (K=2), atthe 95% confide 

The uncertainty of the temperature is U=0.8671C (K=2), atthe 950 	ence levei. 

1.7 Statement of Traceability 

Bay Area Compliance Laboratories Corp. (Dongguan) attste that ali calibration has been performed using suitable standards 
traceabie to Nationai Primary Standards and International 	of Units (SI). 

vi 
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1.8 Sample Set 

Data Set 1: 70°C, 60mA 

Part Number: 

Number of Units: 

Case Temperature: 

Ambient Temperature: 

Life Test Drive Current: 

Measurement Current: 

L150-2780502400000 

30 

>68°C 

>65°C 

6OmA 

6OmA 

Data Set 2: 85°C, 60mA 

Part Number: L150-2780502400000 

Number of Units: 30 

Case Temperature: >83°C 

Ambient Temperature: >80°C 

Life Test Drive Current: 60mA 

Measurement Current: 60mA J 

Data Set 3: 105°C. 60mA 

Part Number: Li50-27805000 

Number of Units: 30 

Case Temperature: >103' 

Ambient Temperature: 

Life Test Drive Curren 	6 A 

Measurement Curr 	60mA 
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2 - Summary of Test Result 

Data Set: Sample Size 
Failu res 

Obseed; 1 
1 Test Interval Test 

1 	Duratlon a: 
1 
1 
1 

1 Reported TM-21 L0 
Lifetime 

1 30 1 	o 1000hrs 1 	17000hrs 2.476E-06 1 	1 010 1 	>102000 hrs 

2 30 1 	o l000hrs l7000hrs 2916E-06 1010 >lO2000hrs 

3 30 O 1000hrs 17000hrs 3.341E-06 1.008 j 	>102000 hrs 

Average Lumen Maintenance (Percentage of Initial Luminous Flux) 

Data 
1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 100.32% 100.15% 99.96% 99,78% 99.60% 99.40% 99.20% 99.00% 98.81% 

2 100.20% 99.99% 99.79% 99.58% 99.37% 99. 	lo 98.91% 98.68% 98.41% 

3 99.98% 99.71% 99.46% 1 	99.19% 98.94% % 98.42% - 	9816% 97.86% 

Data 
10000hrs 11000hrs 12000hrs I3000hrs 14000hrs )000hrs 16000hrs 17000hrs 

1 98.54% 98.31% 98.03% 97.74% 97.50 97.28% 97.07% 96.91% 

2 98.09% 97.84% 97.51% 97.18% 96 96.67% 96.39% 96.18% 

3 97.52% 97.24% 96.85% 96.49% .7O 95.91% 95.59% 9529% 

Average Chromaticity Shift 

1000hr3 2000hrs 3000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 0.0003 0.0005 0.0007 112  

0.0011 0.0014 0.0018 0.0021 0.0023 

2 0.0003 0.0007 0.0009  0.0014 0.0017 0.0020 00023 0.0026 

3 0.0004 0.0008 00011 .0014 0.0016 0.0019 0.0022 0.0026 0.0030 

10000hrs 11000hrs 1200 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 0,0026 0.0028 , 0.0031 0.0032 0.0033 0.0035 0.0036 

2 

3 

0.0028 

0.0032 

0.0030 

0.0033 

NI.0.0032 0.0033 0.0034 0.0035 0,0036 0.0037 

0.0036 0.0038 0.0039 0.0041 0.0043 0.0045 

fç,o  
Average Lumen Maintenannd Chromaticity Shift VS. Time 

110% 
	

0.0045 

105% 
	

0.0040 

100% 
	

0.0035 

95% 
	 0.0030 

o 
	

0.0025 
90% 

0.0020 
85% 	

0.0015 

80% 	
0.0010 

75% 
	

0.0005 

70% 
	

00000 

o 	1000 	3000 	isso 	350) 	5700 	6000 	7000 	61(10 	900) 	11110 	111)01) 	12000 	13000 	11000 	1.5000 	1611011 	7000 

Time (hours) 

	

- Data Set 1 Flux 	 * Data Set 2 Flua 	 - Data Set 3 Flux 

	

Data Set 1 Auv 	 Data Set 2 Auv 	 * Data Set 3 AuV 
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3 - Test Data 

3.1 Data Set 1, 70°C, 60mA (Lumen Maintenance) 

(lm) Lumen Maintenance  
No. 

Ohr(lnitial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 259.1 100.27 10008 9988 99.77 99.58 99.31 99.11 98.92 9869 

2 2678 10030 10004 9989 9970 9940 9925 9892 9888 9869 

3 2586 10039 10023 10008 9973 9957 9934 9907 9888 9876 

4 2646 10034 10030 10011 9977 9966 9943 9917 9898 9872 

5 258.8 100.23 10015 10004 9992 9977 99.61 99.34 99.07 98.96 

6 256.4 100.27 100.04 99.96 99.92 99.80 99.73 99.57 99.38 99.22 

7 262.0 100.38 100.08 100.04 99.89 99.77 99.54 99.31 99.16 99.12 

8 261.3 100.31 100.04 99.85 99.58 99.54 9931 99.16 98.97 9866 

9 2673 10034 10011 9996 9974 9963 9921 9906 9884 

10 265.4 100.26 100.23 99.89_ -  99.85 99.70 .51 99.21 99.02 98.76_-- 

11 260.4 100.27 100.12 99.88 99.65 99.54 ONN. 	99.31 99.04 98.81 98.62 

12 264.0 100.30 100.15 100.11 9973 99.4% 99.36 99.17 98.94 98.71 

13 263.8 100.34 100.04 99.81 99.62 9 99.24 99.01 98.90 98.64 

14 265.0 100.34 100.19 99.89 99.77 /58 99.40 99.21 98.94 98.79 

15 262.7 100.42 100.27 100.08 99.81 ' 62 99.47 99.20 99.05 9897 

16 261.3 100.38 100.19 99.96 99.69/, 99.62 99.31 99.16 98.93 98,66 

17 261.0 100.34 100.11 99.85 99.5< 99.39 99.16 98.93 98.70 98.51 

18 259.9 100.46 100.27 100.15 99.65 99.46 99.19 99.08 9881 

19 268.0 100.30 100.19 99.96 99.81 99.63 99.48 99.22 98.99 

20 262.3 100.34 100.23 99.92 9.89 99.81 99.58 99.54 99.43 99.24 

21 259.7 100.31 100.15 99.92 99.69 99.58 99.35 99.15 98.96 98.77 

22 260.7 100.31 100.04 99.88.. 99.85 99.62 99.42 9916 9893 9866 

23 2653 10030 10015 9977 9962 9936 9921 9906 9883 

24 262.9 100.38 100.23 44 99.89 99.66 99.47 99.32 99.05 98.86 

25 265.9 100.34 10015 99.92 9989 99.62 99.36 99.29 99.02 98.83 

26 257.8 100.35 100.12 	
.. 

. 10 0. 04 99.96 9981 99.50 99.38 99.22 9907 

27 253.9 100.24 100.a 99.88 99.65 99.49 99.21 98.98 98.78 98.66 

28 262.5 100.23 1q< 99.89 99.73 99.47 99.28 99.09 98.86 98.74 

29 264.6 100.34 100.08 99.92 99.66 99,51 99.28 99.06 9887 

30 258.6 100.27 G00.08 9985 99.65 99.38 99.34 99.03 98.88 98.57 

Ave 262.1 lOO.3j.. si00.15 99.96 99.78 99.60 99.40 99.20 99.00 98.81 

Med. 262.2 100.15 99.92 99.77 99.62 99.36 99.18 98.97 98.77 

stdev 3.4 0.06 0.08 0.10 0.12 0.13 0.13 0.16 0.16 0.18 

Mm. 253.9 100.23 100.04 99.81 99.50 99.36 99.16 98.92 9870 98.51 

Max. 268.0 100.46 100.30 100.15 99.96 99.81 99.73 99.57 99.43 99.24 
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Lumen Maintenance (%) 
No. 

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 98.26 98,03 9784 9765 97.38 97 11 96.87 96.49 

2 98.51 98.36 98.10 97.83 97.68 9750 97.31 9698 

3 9853 9830 9795 9764 9737 9722 	1 9706 9687 

4 98.45 98.15 97.85 97.43 9724 97.09 96.94 96.67 

5 98.61 98.45 98.18 9795 97.64 97.18 96.99 9683 

6 99.02 98.87 98.67 98.48 98,36 97.93 97.70 97.50 

7 99.01 98.89 98.70 98.55 98.28 98.13 97.75 97.60 

8 98.43 98.24 97.93 97.74 97.59 9747 97.32 97.13 

9 98.62 98.35 98.02 97.87 97.68 9761 97.57 97.49 

10 98.38 98.15 97.89 97.51 9721 97.14 97.06 97.02 

11 98.39 98.12 97.73 97.62 97.31 9685 96.62 96.47 

12 98.52 98.33 98.18 98.11 97.92 97.88 07 46 97.20 

13 9829 9807 9769 9742 9716 9693 17 9640 

14 98.53 98.26 98.04 97.81 97.51 97.13 )94 9691 

15 98.71 98.44 98.25 97.79 97.49 97.15  96.95 96.88 

16 98.35 98.01 9774 96.98 96.71 96.3&... 96.25 96.13 

17 9831 9816 9782 9770 9743 90  9686 9659 

18 98.50 98.19 98.00 97.46 97.08 

00,4 6 

96.46 96.34 

19 98.77 98.58 98.25 98.06 97.69 97.20 97.13 

20 98.97 98.70 98.40 97.90 97.67/ 97.56 97.14 9710 

21 98.54 98.27 98.04 97.84 97.6 97.54 97.42 97.34 

22 98.35 98.12 97.81 97.66 97Ç 97.31 97.12 96.97 

23 98.68 98.49 98.08 97.96 97.59 97.32 97.21 

24 98.55 98.29 98.02 97.57 7.34 97.11 96.92 96.80 

25 98.46 9812 97.86 97.25 	(71 9714 97.03 96.84 96.73 

26 98.80 98.53 98.18 97.60 97.36 97.32 97.21 97.09 
.. 

27 9835 98.19 97.91 97. 97.32 97.12 96.65 96.34 

28 98.44 98.13 97.79 97.14 97.07 96.95 9657 

29 98.72 98.53 98.30 ç8.15 98.00 97.96 97.77 97.69 

30 98.26 98.11 9780 9756 97.33 9718 9695 96.75 

Ave. 98.54 98.31 98.0 97.74 97.50 97.28 97.07 96.91 

Med. 98.51 98.27 9tt 97.71 97.45 97.18 97.02 96.89 

stdev 0.21 0.23 033 0.35 0.40 038 0.40 

Mm. 98.26 98.01 97.69 96.98 96.71 96.36 96.25 96,13 

Max. 99.02 98.89 98.70 98.55 98.36 1 	9813 1 	97.77 97.69 
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3.2 Data Set 1, 70°C, 60mA (Forward Voltage) 

Forward Voltage (V)  
No. 

Ohr(Initiat) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 2243 2246 2242 2242 22.42 22.44 22.43 2244 22.44 22.44 

2 2237 2240 2235 2236 2236 2237 2237 2237 2239 2238 

3 2229 2233 2229 2228 2229 22.30 2229 2230 2227 2227 

4 2239 2242 2238 2238 2238 2240 22, 39 2240 2242 2241 

5 22.37 22.41 22.36 22.36 22.36 22.37 22.37 22.38 22.38 22.38 

6 2245 22.48 22.43 22.44 22.44 22.45 22.45 22,46 22.46 2245 

7 2242 2245 2240 2241 2241 2242 2241 2242 2242 2242 

8 22.39 22.42 2238 22,38 22.38 22.39 22.39 22.40 22.4 1  2241 

9 22.32 22.36 22.31 22.32 22.32 22.33 22.32 22.34 22.34 22.33 

10 22.49 22.53 22.48 22.49 22.49 22.50 22.49 22.50 22.51 22.50 

11 22.37 22.41 22.37 22.37 22.37 2238 /38 22.39 22.40 22.39 

12 2141 22.44 22.40 22.41 22.40 22.41 ).41 22.42 22.41 2241 

13 22.41 22.44 22.40 22.41 22.41 2242 p' 22.42 22.43 22.44 2243 

14 22.47 22.50 22.46 22.47 22.47 22. 22.47 22.49 22.49 2248 

15 22.51 - 22.55 22.50 22 22 22 2252 2254 2254 2253 

16 22.33 22.37 22.33 22.34 22.33 22.34 22.35 22.36 22.35 

17 22.38 22.43 22.38 22.38 22.38 239 22.38 22.40 22.40 22.39 

18 22.31 22.35 22.31 22.32 22.3lj 
( 22.32 22.31 22.32 22.32 22.31 

19 22.67 22.72 22.66 22.67 22.6( 22.67 22.67 22.68 22.69 22.68 

20 22.44 22.48 22.43 22.43 24 22.44 22.44 22.45 22.48 2247 

21 22.26 22.30 22.26 22.26 22,27 22.26 22.28 22.28 22.27 

22 22.48 22.52 2247 22.48 ?2.48 22.49 22.48 22.50 22.50 22.50 

23 22.35 22.38 22.34 22.34 	
( 

7-22.34 22.35 22.35 22.36 22.36 22.36 

24 22.40 22.44 22.40 224 22.40 22.41 22.40 22.42 22.43 22.42 

25 22.37 22.41 22.37 22 22.37 22.38 22.37 22.39 22.39 22.39 

26 22.35 22.39 22.35 22.34 - 22.36 22.35 22.37 2237 22.36 

27 22.35 22.39 22.35 22.35 2236 22.35 22.37 22.37 2236 

28 22.35 22.39 22.35 22.36 22.35 22.36 22.36 22.37 22.37 22.36 

29 22.38 22.43 ' 	 22.38 22.37 2239 22.39 22.40 22.40 22,39 

30 22.29 22.33 2.2 22.29 22.28 22.29 22.30 22,31 22.29 22.28 

Ave. 22.39 22.43  22.39 -- 22.39 -- 22.40 22.40 22.41 22.41 22.40 

Med. 22.38 22.42 2138 22.38 22.38 22.39 22.39 22.40 22.40 22.39 

stdev 0.08 0.08 ?9.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

Mm. 22.26 224 ' 	 22.26 22.26 22.26 22.27 22.26 22.28 22.27 22.27 

Max. 22.67 22.24 % 22.66 22.67 22.66 22.67 22.67 22.68 22.69 22.68 
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 / ta 

Forward Voltage (V)  
No 

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 2243 22.44 22.43 22.47 2247 22.46 22.46 22.47 

2 22.37 22.39 22.38 22.42 2242 2241 2242 22.43 

3 2226 2228 2227 2232 2230 2229 2231 2231 

4 22.40 2242 22.41 22.45 22.45 22.43 22.47 22.51 

5 22.37 22.39 22.39 2241 22.42 22.40 22.45 22.43 

6 22.44 22.46 22.45 2248 22.49 2247 22.49 22.50 

7 2241 2243 2242 2245 2246 2244 2247 2246 

8 22.40 22.42 22.41 22.45 22.45 22.43 22.46 22.45 

9 22.33 22.34 22.33 22.37 22.37 22.35 2238 2238 

10 22.49 22.53 22.50 22.54 22.54 22.52 22,55 22,55 

11 22.38 22.39 22.38 2242 22.43 22.41 22.44 22.43 

12 22.40 22.41 22.40 22.43 22.45 22.43 146 22.45 

13 22.42 22.44 22.43 22.46 22.47 22.45 ).51 22.48 

14 2247 2250 2248 2251 2252 2250/ 2253 2254 

15 22.52 22.54 22.53 22.55 22.57 22.57 22.59 

16 22.34 22.36 22.35 22.36 22.38 29•7 2239 22.39 
.v  

17 22.39 22.40 22.39 22.41 22.42 2.41 22.57 2243 

18 22.30 22.32 22.32 22.33 22.34 j,33 2236 22.36 

19 22.67 22.69 22.68 2270 2271 
.
12270 22.72 22.72 

20 22.46 22.48 22.48 2249 22.5k 22.50 22.58 22.51 

21 22.26 22.28 22.27 22.28 22 22.29 22.31 22.31 

22 22.48 22.51 22.50 22.51 22.52 22.55 22.54 

23 22.35 22.37 22.36 22.37 k2.39 22.38 22.41 2240 

24 22.41 22.43 22.42 22.44 ( 22.45 22.44 2246 22.46 

25 22.38 22.40 22.40 22.40. 22.42 2241 22.43 22.43 

26 22.35 22.37 22.36 22 22.40 22.38 22.41 22.41 

27 22.35 22.37 22.35 22.39 2238 22.43 22.40 

28 22.35 22.37 22.36 '2 Z' ' 37 22.39 22,38 2241 22.41 

29 22.38 22.40 22.39 22.4 1 22.43 22.41 2245 22.43 

30 22.27 22.28 22.2Ç\ 22.30 22.33 22.30 2232 2232 

Ave. 22.39 22.41 24Q 22.43 22.44 22.43 22.46 22.45 

Med. 22.39 22.40 22.42 22.43 22.41 22.46 22.43 

st dev 0.08 0.08 0.08 0.08 0.08 0.08 0.09 0.09 

Mm. 22.26 22.28_ '22.27 22.28 22.30 22.29 22.31 22.31 

Max. 22.67 
Àf 

22.68 22.70 22.71 22.70 22.72 22.72  
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3.3 Data Set 1, 70°C, 60mA (Chromaticity Shift) 

No. 
u 	 v 	CCT(K)   Chromaticity Shift (Auv)  

Ohr(lnitial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 

1 0.2594 05258 2772 00002 00004 0.0006 00009 0.0012 0.0016 0.0019 

2 02593 05249 2780 00002 00005 00008 00008 00012 00016 00019 

3 02599 05253 2763 00002 00003 00007 00008 00010 00015 00018 

4 02604 05262 2749 00002 00004 00006 00008 00011 00015 00018 

5 0.2599 0.5253 2763 00003 00005 00008 00009 0.0013 00017 00020 

6 0.2586 0.5287 2776 00002 0.0004 0.0006 0.0007 00010 0,0013 0.0017 

7 02596 05254 2770 00003 00004 00007 00009 00012 00015 00018 

8 0.2600 0.5254 2761 00003 0.0005 0.0007 0.0009 00011 0.0015 0.0018 

9 02598 05259 2764 00003 00004 00007 00009 00011 00014 00017 

10 0.2594 0.5264 2771 0.0004 0.0005 0.0007 p009 00012 0.0015 0.0017 

11 02598 0.5259 2763 0.0003 0.0006 0.0007 %JUO. 0 	9 00011 	i 00015 00019 

12 0,2598 0.5251 2766 0.0003 0.0005 0.0007 0. 	09 0.0011 0.0015 0.0018 

13 0.2592 0.5253 2778 00002 0.0004 0.0006 0.0008 0.0010 0.0014 0.0017 

14 

15 

0.2590 

0.2592 

0.5252 

0.5245 

2785 

2784 

0.0004 

0.0005 

0.0005 

0.0005 

0.0007 

0.0b/ 

0.0009 

00009 

0.0012 

0.0012 

0.0015 

0.0016 

0.0018 

0.0019 

16 02609 05254 2741 0.0002 0.0004 36 0.0008 0.0011 0.0014 0.0018 

17 0.2602 0.5253 2756 0.0002 0.0004 . 006 0.0008 0.0010 0.0013 0.0017 

18 0.2596 0.5259 2768 0.0003 0.000 4.0007 0.0009 0.0011 0.0015 0.0018 

19 0.2598 0.5252 2766 0.0002 0.0005"S 
' 

00007 0.0009 00011 0.0014 0.0018 

20 0.2597 0.5250 2768 0.0002 0.900 0.0006 00009 0.0011 00013 0.0018 

21 0.2588 0.5241 2793 0.0003 . 0.0006 0.0009 0.0010 0.0014 0.0017 

22 0.2608 0.5267 2739 0.0003 005 0.0007 00009 0.0011 00014 0.0017 

23 0.2603 0.5262 2750 0.0002 . I0.0005 0.0005 0.0008 0.0010 0.0013 0.0016 

24 0.2600 0.5251 2763 0.009\. 0.0004 0.0006 0.0008 0.0010 0.0014 0.0017 

25 02589 0.5250 2786 0.OQ 0.0004 0.0006 0.0008 00011 0.0014 0.0017 

26 02599 0.5259 2760 0.0004 0.0007 0.0009 0.0011 0.0013 0.0017 

27 0.2596 0.5242 2775 90002 0.0005 0.0007 0.0009 0.0011 0.0014 0.0017 

28 0.2599 0.5253 2764 	
( 

)'0.0002 0.0005 0.0007 0.0009 0.0011 0.0014 0.0017 

29 0.2603 0.5252 2755 00002 0.0003 0.0006 0.0008 0.0010 00013 0.0016 

30 0.2604 0.5260 2 0.0002 0.0005 0.0007 0.0011 0.0013 0.0015 0.0019 

Ave. 0.2597 0.5255 6 0.0003 0.0005 0.0007 0.0009 0.0011 0.0014 0.0018 

Med. 0.2598 0.5253 765 0.0002 0.0005 0.0007 0.0009 0.0011 0.0014 0.0018 

stdev 0.0006 0.0034 13 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Mm. 02586 0. 2739 0.0002 0.0003 0.0005 0.0007 0.0010 0.0013 0.0016 

Max. 02609 0.5287 2793 0.0005 0.0006 0.0008 0.0011 0.0013 0.0017 0.0020 
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No. 
____________ ____________ ___________ ___________ 	Chromaticity Shift (uv)  

8000hrs 9000hrs 1 0000hrs 1 1 000hrs 1 2000hrs 1 3000hrs 1 4000hrs 1 5000hrs 1 6000hrs 1 7000hrs 

1 0.0021 0.0023 0.0027 0.0028 0.0031 0.0030 0.0031 0.0032 00034 0.0035 

2 00019 00022 00025 00027 00030 00031 00033 00034 00034 00035 

3 0.0021 0.0022 0.0025 0.0027 0.0030 0.0031 0.0033 0.0034 0.0035 0,0036 

4 0.0018 00021 0.0025 0.0028 0.0029 0.0030 00032 0.0033 0.0034 0.0035 

5 0.0026 0.0027 0.0029 0.0032 0.0034 0.0033 00034 0.0037 0.0037 0,0038 

6 00019 00019 0.0022 00025 0.0027 00028 00028 00030 00031 00032 

7 0.0021 0.0024 0.0024 0.0028 0.0030 0.0031 00031 0.0034 0.0035 0.0035 

8 0.0022 0.0024 0.0025 0.0028 0.0031 0.0031 0.0032 0.0034 0.0034 0.0035 

9 0.0024 0.0025 0.0027 00029 0.0032 0.0033 0.0034 0.0035 0.0036 0.0036 

10 0.0023 0.0024 0.0026 0.0028 0.0030 0.0032 0.0033 0.0034 0.0035 0.0035 

11 0.0023 0.0027 0.0029 0.0032 0.0033 0.0034 0.0033 0.0035 0.0040 0.0040 

12 0.0019 0.0023 0.0026 0.0028 0.0030 0.0031 0032 00032 00036 00036 

13 0.0021 0.0024 0.0027 0.0030 0.0031 0.0032 Ç34 00034 0.0036 0.0038 

14 0.0021 0.0025 0.0027 0.0029 0.0032 0.0032 033 0.0034 0.0036 0.0037 

15 0.0020 0.0024 0.0025 0.0028 -__0.0031 0.0031f .0032 0.0034 0.0036 0.0037 

16 0.0021 0.0027 0.0029 0.0031 0.0034 0.0034 1 	0.0034 0.0034 0.0037 0.0038 

17 0.0019 0.0022 0.0025 0.0028 0.0030 0.0031 0.0033 0.0034 0.0035 

18 0.0021 0.0024 0.0027 00029 00031 ftp3T 00033 0.0034 0.0035 0.0037 

19 0.0019 0.0023 0.0026 0.0029 0.0031 'JO33 0.0034 0.0034 0.0036 0.0037 

20 0.0020 :092 0.0027 0,0029 0 .003 V 0 .0033  0.0033 00034 0.0035 00037 -- - 

21 0.0018 0.0021 0.0025 0.0027 0.002(, 0.0030 0.0031 0.0032 0.0034 0.0036 

22 0.0022 0.0021 0.0025 0.0026 0.QO 0.0030 0.0031 0.0033 0.0034 0.0035 

23 0.0018 0.0019 0.0023 0.0026 0.0029 0.0030 0.0032 0.0033 0.0034 

24 0.0019 0.0021 0.0025 00027 .0029 00030 0.0031 0.0032 0.0034 0,0035 

25 0.0019 0.0023 0.0026 0.0028 
( 

0.0030 0.0031 0.0032 0.0032 0.0034 0.0036 

26 0.0020 0.0023 0.0027 0.00Z , y 0.0031 0.0031 0.0031 0.0033 0.0034 0.0036 

27 0,0023 0.0024 0.0026 0.0k) 0.0030 0.0030 0.0031 0.0033 0.0033 0.0036 

. 

28 0.0021 0.0022 0.0026 0.0031 0.0031 00032 00034 00036 0.0038 

29 0.0021 0.0023 0.0024 L1Õ026 0.0028 0.0028 0.0030 0.0031 0.0033 0.0034 

30 0.0020 0.0024 0.0027 0.0028 0.0031 00032 0.0032 0.0034 0.0035 0.0037 

Ave. 0.0021 0.0023 0.00 0.0028 0.0030 0.0031 0.0032 0.0033 0.0035 0.0036 

Med, 0.0021 0.0023 0.0028 0.0030 0.0031 0.0032 0.0034 0.0035 0.0036 

st dev 0.0002 0.0002 .2 0.0002 0.0002 0.0002 0.0001 0.0001 0.0002 0.0002 

Mm. 0.0018 0.0019 0.0022 0.0025 0.0027 0.0028 0.0028 0.0030 0.0031 0,0032 

Max. 0.0026 0.0027 0.0029 0.0032 0.0034 0.0034 0.0034 0.0037 0.0040 0.0040 
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3.4 Data Set 2, 85°C, 60mA (Lumen Maintenance) 

No. 
(Im) Lumen Maintenance  

Ohr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

31 263.9 100.27 100.11 99.96 99.81 99.58 99.39 99.17 99,01 98.79 

32 263.0 100,30 100 04 99.92 99.89 99.51 99.20 99,13 98.86 9875 

33 261 3 100.19 9996 9966 99. 43 9920 9897 9874 9847 98. 20 

34 265.6 100.11 9989 99.7 0 9944 99.17 9895 9876 9861 9834 

35 265.4 100.11 9996 9966 99.43 99.17 9891 98.72 98.42 9834 

36 269.2 100.15 100.04 9978 99.52 99.29 99.11 98.85 98.63 98.25 

37 261.2 100 19 99 96 99.66 99.39 99.16 9900 98.81 98.55 9828 

38 258.4 100.19 99.88 99.73 99.50 99.23 98.96 98.68 98.49 9830 

39 264.6 100.26 99.89 99.74 99.58 99.28 99.06 9883 98.56 98.11 

40 262.9 100.19 100.04 99.77 99.66 99.39 9.32 9886 98.59 9833 

41 264.5 100.19 99.96 99.81 99.66 99.55 99.2 98.94 98,75 9845 

42 268.3 100.15 99.89 99.70 99.52 9940 ?07 9877 98.51 98.29 

43 266.0 100.19 99.85 99.59 9940 
99.32 L?99.02 

98.80 98.65 98.31 

44 260.5 100.19 99.96 99.77 9962 99.4?'\ 99.16 98.96 98.69 98.35 

45 264.2 100.30 99.85 99.66 99.51 9/ 99.24 99.02 98.75 98.33 

46 264.2 100.26 99.96 99.70 99.47 6 99.05 - 98.90 98.71 - 98.45 

47 261.8 100.23 100.11 99.89 99.58 47 99.24 99.01 98.82 9855 

48 268.5 100.26 100.15 100.07 99.7v, 99 • 52 99.37 99.07 98.77 9855 

49 259.8 100.19 99.88 99.77 99.62( 99,42 99,31 99.04 98.92 9861 

50 259.6 100.23 99.96 99.85 99 99.27 98.96 98.77 98.57 98.19 

51 254.5 100.12 99.92 99.84 9929 99.02 98.70 98.51 98.35 

52 266.6 100.15 99.89 99.77 Ç9.47 99.17 98.95 98.84 98.54 9812 

53 258.4 100.15 99.92 99.65 5 99.50 99.23 99.03 98.76 98.45 98.14 

54 263.0 100.19 100.08 99.7\,. 99.66 99.47 99.24 99.09 98.71 98.56 

55 264.0 100.15 100.11 99.70 9947 9924 99.05 98.79 9852 

56 260.2 100.15 99.92 99.54 99.35 99.19 99.04 98.69 98.42 

57 260.8 100.23 100.12 9.81 99.65 99.42 99.27 98.96 98.85 98.62 

58 260.6 100.27 100.15 r 99.92 99.81 99.65 99.39 99.23 99.00 98.89 

59 262.0 100.23 100. 99.85 99.62 99.43 99.24 99.01 98.78 98.51 

60 259.3 100.31 1 	'S 99.92 9958 99.42 99.19 98.92 98.61 9830 

Ave. 262.7 100.20 99 -__99.79 99.58 99.37 99.14 98.91 -_98.68 98.41 

Med. 263.0 100.19 	4 G9.96 99.77 99.57 99.40 99.17 98.91 98.67 98.35 

stdev 3.3_-  
0.09 0.12 -__0.12 0.13 0.15 0.15 0.16 0.20 

Mio. 254.5 1OS\ 99.85 99.59 99.39 99.16 98.91 98.68 98.42 98.11 

Max. 269.2 100.31 100.15 100.07 99.89 99.65 99.39 99.23 99.01 98.89 
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No. 
Lumen Maintenance (%) 

10000hrs 11 000hrs  l2000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

31 98.41 98.07 97.73 97.23 9697 96.70 9640 96.36 

32 98.40 98.17 9776 97.03 9673 96.54 9631 96.16 

33 97.93 97.78 97.51 97.17 9679 96.52 9625 95.83 

34 98.12 97.82 97.59 97.21 96.99 96.72 96.46 96.27 

35 98.00 97.85 97.51 96.99 96.72 96.31 96.08 95.78 

36 97.81 97.62 97.36 96.92 96.58 96.06 95.91 95.77 

37 98.01 97.63 97.28 97.05 96.78 96.48 96.17 95.98 

38 98.07 97.87 97.56 97.45 97 17 96.79 9636 96.32 

39 9781 97.62 97.28 97.13 9683 96.52 96.22 96.18 

40 97.98 97.57 97.11 96.69 96.42 96.01 9566 95.47 

41 98.15 97.88 97.47 97.20 96,79 96.60 96.37 96.07 

42 97.91 97 61 97.28 96.94 96.79 9657 6.05 95.83 

43 9789 9763 
.................. 

9737 9714 9684 9677 9632 9620 

44 9800 9785 9750 9689 9658 9651 4IS,6.05 9574 

45 98.11 97.88 97.46 97.01 96.90 96.59 96.03 95.53 

46 98.22 98.07 97,77 97.58 97.31 97.1 96.97 96.82 

47 98.17 97.86 97.52 97.06 96.75 96.18 96.10 

48 98.29 98.10 97.73 97.65 97.47 illêZ.24 97.09 96.98 

49 98.42 98.19 97.81 97.65 97.50 .31 96.92 96.73 

50 97.92 97.53 97.07 97.03 96.73 96 53 96.34 96.26 

51 97.96 97.68 97.33 97.09 96.7( É 	96.54 96.11 95.95 

52 97.86 97.56 97.22 96.85 9 	. 96.44 96.10 96.06 

53 97.76 97.41 97.14 96.56 96.17 95.94 95.70 

54 98.21 98.06 97.68 97.38 7.07 96.96 96.65 96.31 

55 98.33 98.07 97.80 97.58 97.31 97.16 96.86 96.52 

56 98.08 97.89 97.66 97.1 96.73 96.50 96.35 96.00 

57 98.35 98 08 97.78 97 	. 97.35 9709 96.97 96.78 

58 98.62 98.31 97.93 97.35 97.12 96.97 96.58 

59 98.17 98.02 97.82 97.56 97.37 9721 97.14 97.02 

60 97.88 97.65 97.26 96.99 96.80 96.41 96.37 96.14 

Ave. 98.09 97.84 97.51 97.18 96.91 96.67 96.39 96.18 

Med. 98.07 97.86 97.14 96.80 96.58 96.33 96.15 

stdev 0.22 0.23 E,  0.29 0.32 0.35 0.39 0.41 

Mm. 97.76 97 41 
4 $  4

97.07 96.56 96.28 96.01 95.66 95.47 

Max. 98.62 98.31 97.93 97.65 97.50 97.31 97.14 97.02 
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3.5 Data Set 2, 85°C, 60mA (Forward Voltage) 

Forward Voltage (V)  
No. 

Ohr(IniLial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000brs 9000hrs 

31 22.37 22.40 22.37 22.37 22.36 22.38 	1 22.38 22.39 22.39 22.39 

32 2230 2234 2230 2230 2230 2231 2231 2232 2233 2232 

33 2242 2247 2242 2243 2242 2243 2243 2244 2244 2244 

34 2245 2250 2245 2246 2245 2246 2246 2247 2248 2247 

35 2245 22.49 22.44 22.45 22.44 22,45 22.45 22.47 22,47 22.47 

36 22.52 22.56 22.52 22.53 22.52 22.53 22.53 22.54 	1 22.55 22,54 

37 22.30 22.34 22.30 22.30 22.30 22.31 22.31 22.33 22.32 22.31 

38 22.51 22.55 22.50 22.51 22.50 22.52 22.52 2253 22.54 22.53 

39 2235 2239 2235 2235 2235 2236 22.36 2237 2238 2237 

40 22.29 22.33 22.29 22.29 22.29 22.30 22.31 22.32 22.32 22.31 

41 22.55 22.60 22.55 22.55 22.55 22.56 l47 22.58 22.59 22 58 

42 22.32 22.36 22.32 22.33 22.32 22.34 0.Ç.34 22.35 22.36 22.35 

43 22.38 22.41 22.37 22.38 22.37 22.38 Ç 22.39 22.40 22.41 22.40 

44 22.27 22.31 22.27 22.29 22.27 22.24 ) 	 22.29 22.29 22.29 22.28 

45 22.34 22.39 22.34 22.34 22.33 2QQ 	' 22.35 22.36 22.34 22.33 

46 22.40 22.44 22.39 22.41 22.40 22.41 22.42 22.43 22.42 

47 22.33 22.36 22.32 22.34 22.32 4!33 22.34 22.34 2237 22.35 

48 22.43 22.47 22.42 22.44 22.42j  22.43 22.44 22.45 22.47 22.46 

49 22.36 22.40 22.35 22.36 22.3( 22.37 22.37 22.38 22.36 22.35 

50 22.38 22.41 22.37 22.37 22.a 22.38 22.38 22.40 22.37 22.37 

51 22.43 22.46 22.42 22.43 22.44 22.44 22.45 22.45 22.44 

52 22.48 22.50 22.46 2247 ?2.46 22.47 2248 2249 22.52 22.51 

53 22.39 22.41 22.38 22.38 22.39 22.39 22.41 22.41 22.40 (2.38 

54 22.38 22.41 22.37 223 22.38 22.38 22.38 22.40 22.41 22.40 

55 22.41 22.43 22.40 22 22.40 22.41 22.41 22.42 22.42 22.42 

56 22.40 22.42 22.39 22.39 22,40 22.40 22.41 2243 22.42 

57 22.29 22.32 22.28 ç 	 .28 22.28 22.29 22.29 22.30 22.31 22.29 

58 22.33 22.36 22.32 °'22.32 22.32 22,33 22.33 22.34 22,35 22.34 

59 22.58 2 2.6 2 22.5J. 22.57 22.57 22.58 22.59 2260 22.61 22.59 

60 22.54 22.58 24 22.54 22.54 22.55 22.56 22.57 22.57 22.56 

Ave. 22.40 22.43 22.40 22.39 22.40 22.41 22.42 22.42 22.41 

Med. 22.39 - 2141 .38 22.38 22.38 22.39 22.39 22.41 22.41 22.40 

stdev 0.08 0.09 20.08 0.08 0.08 0.08 0.08 0.08 0.09 0.09 

Min. 22.27 22.27 - 22.28 22.27 22.28 22.29 22.29 22.29 22.28 

Max. 22.58 22.62" 22.57 22.57 22.57 22.58 22.59 22.60 22.61 22.59 
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Bay Aiea Compliance Laboratories Corp. (Dongguan) 
2. lk>iit.i (:aI 	Roati. T 1a\;a 

I)onitivan, ( juanut.h)Eui. ( 'hnii 

fhç I,\' \c'taiion Nunibcr ii 11 íL $sy *r* Coanc* 	b* Cep. 

Forwarci Voltage (V)  
No. 

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

31 22,37 2239 22.39 22.40 2242 22.41 22.43 2246 

32 22.31 22.32 2232 22.33 22.35 22.34 2238 2237 

33 2242 2244 2244 2244 2247 2246 2248 2250 

34 22.46 22,47 22.47 22.48 22.50 22.51 22.51 22.53 

35 22.45 22.47 22.46 2247 22.49 22.50 22.50 22.51 

36 22.53 22.55 22.54 22.54 22.57 22.59 22.60 22.59 

37 22.30 22.32 22.30 22.31 22.34 22.33 22.35 22.35 

38 22.51 22.53 22.55 22.55 22.58 22.57 22.67 22.60 

39 22.36 22.37 22.37 22.38 22.40 22.39 2243 22.42 

40 22.30 22.31 22.31 22.32 22.34 22.33 22.36 22.35 

41 22.57 22.59 22.61 22.59 22.83 22.61 2266 22.64 

42 22.35 2240 22.35 22.37 22.39 22,38 2.39 22.41 

43 22,39 22.42 22.40 2241 22.44 2242 /$44 22.46 

44 22.28 22.29 22.28 22.29 22.32 22.31 .34 22.34 

45 22.31 22.34 22.32 22.33 22.36 22.36 22.38 22.39 

46 22.41 22.48 22.42 22.43 22.46 22.4S ,  22.48 22.48 

47 22.35 22.38 22.35 22.36 22.39 28 7 22.40 22.42 

48 22.45 22.49 22.45 22.46 22.50 22.51 22,53 

49 22.34 22.40 22.34 22.35 22.38 	. I 	
50 

"<?38 22.39 22.40 

50 22.36 22.42 22.36 22.37 22 40, 22 40 22.41 22.42 

51 22.44 22.47 22.44 22.45 22.4 -11   22.47 22.63 22.50 

52 2251 2253 2251 2252 22M 2254 2260 2258 

53 22.40 22.42 22.44 22.41 22.45 2248 22.49 

54 22.39 22.42 22.42 22.40 2.43 22.45 22.46 22.47 

55 22.41 22.43 22.46 22.42 22.45 22.46 22.49 22.48 

56 22.41 22.43 22.42 22.43, 22.46 22.46 22.48 22.48 

57 2228 2230 2230 22.ágll, 2233 2234 2234 2236 

58 22.32 22.34 22.34 22 36 22,38 22.38 22.39 

59 22.58 22.60 22.59 22.62 22.63 22.64 22.65 

60 2255 22.57 22.55 	, 22.56 22.59 22.60 2260 2261 

Ave. 22.40 22.43 22.42 22.45 22.45 22.47 22.47 

Med. 22.40 22.42 22.41 22.44 22.45 22.47 22.48 

stdev 0.09 0.09 
1  i. w-  0.09 0.11 0.09 0.10 0.09 

Mm. 22.28 22.29 22.28 22.29 22.32 22.31 22.34 22.34 

Max. 22.58 22.60 
'Z gnb 

22.61 22.59 22.83 22.63 22.67 22.65 
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Bas Area Compliance Laboratories Corp. (Dongguan) 
2. Pu1ont Ltst 	Road, Tang.'.a 	1 

F)oniuuan. ( L1 ndonu. China. 
1 he IAS .\ccied,tatuii Nunhr 11 -400 

3.6 Data Set 2, 85°C, 60mA (Chromaticity Shift) 

No 
• 	v• 	CCT(K)   Chromaticity Shift (uv)  

Ohr(lnitia) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 

31 02590 05245 2787 0.0003 0.0007 00008 0.0010 0.0014 00015 0.0018 

32 0.2592 05259 2775 0.0002 0.0007 0.0008 0.0010 0.0014 0.0015 00020 

33 02595 05257 2771 00004 00006 00009 00011 00014 00017 00020 

34 02605 05259 2749 00005 00009 00009 0. 0012 00015 00017 00021 

35 0.2603 0.5261 2751 0.0004 0.0008 0.0008 0.0011  0.0014 00017 00020 

36 0.2606 0.5270 2741 0.0002 0.0007 0.0009 0.0011 0.0014 00016 00018 

37 02606 05247 2752 00004 00007 00009 00011 00014 00017 00321 

38 0.2597 05251 2768 0.0003 0.0008 00010 0.0012 0.0015 0.0017 0.0021 

39 0,2605 05257 2749 0.0003 00008 00010 0.0011 0.0015 0.0017 0.0021 

40 0.2591 0.5258 2778 0.0003 0.0007 0.0009 0011 0.0014 0.0015 0.0021 

41 0.2602 0.5255 2756 0.0003 0.0007 0.0009 0.0014 0.0016 00019 

42 0.2595 0.5247 2775 0.0004 0.0007 0.0009 .12 0.0014 00016 00021 

43 0.2608 0.5259 2742 0.0003 0.0007 0.0009 00 11 0.0014 0.0017 0.0021 

44 0.2597 0.5251 2768 0.0004 0.0009 0.0010\, 0.0013 0.0015 00017 00021 

45 0.2601 0.5265 2755 0.0001 0.0007 0.00 J 0.0011 0.0014 0.0016 0.0021 

46 0.2604 0.5249 2754 00002 0.0007 0  .0011 0.0014 0.0016 0.0020 

47 0.2607 0.5249 2748 0.0004 0.0007 0.0010 0.0014 0.0017 0.0020 

/ i0010 48 0.2598 0.5260 2762 0.0003 0.0008 0.0011 0.0015 00017 00021 

49 0.2593 0.5265 2771 0.0004 0.0007 / 0.0010 0.0012 0.0015 00017 0.0021 

50 0.2595 0.5267 2767 0.0004 0.Q9 0.0010 0.0011 0.0015 0.0017 0.0021 

51 0.2590 0.5288 2767 0.0002 O0W 0.0008 0.0011 0.0013 0.0016 0.0018 

52 0.2597 0.5255 2768 0.0003 (09 0.0010 0.0012 0.0015 0.0017 0.0021 

53 0.2602 0.5255 2757 0.0005 L0009 0.0010 0.0013 0.0015 0.0018 0.0021 

54 0.2596 0.5249 2772 0.0003 ) 	0.0009 0.0010 0.0012 0.0015 0.0017 0.0022 

55 0.2610 0.5257 2739 099 0.0007 0.0010 0.0013 0.0015 0.0018 0.0021 

56 0.2597 0.5261 2764 'RiiE?' 0.0006 0.0009 0.0011 0.0015 0.0017 0.0021 

57 0.2606 0.5245 2751 0.0006 0.0009 00011 0.0015 0.0017 0.0020 

58 0.2604 0.5249 2754 Ô.0002 0.0006 0.0010 0.0012 0.0015 0.0017 0.0021 

59 02598 0.5240 2771 0.0003 0.0006 0.0009 0.0011 00015 0.0016 0.0021 

60 02606 0.5262 27 0.0003 0.0006 0.0010 00013 00015 0.0017 0.0021 

Ave. 02600 0.5256 2 00003 0.0007 0.0009 0.0012 0.0014 0.0017 0.0020 

Med. 0.2600 0.5257 60 0.0003 0.0007 0.0009 0.0011 0.0015 0.0017 0.0021 

stdev 0.0006 0.0009 12 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Min. 0.2590 2739 0.0001 0.0006 00008 0.0010 0.0013 0.0015 0.0018 

Max. 0.2610 0.5288 2787 0.0005 0.0009 0.0010 0.0013 0.0015 0.0018 0.0022 
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Bav Área Compliance Laboratories Corp. (Dongguan) 
2. Pknt! FaNt 1 ': 	1II.\Ia rOVfl 

í.)onuuin, (w uuJoni. China,  
lhe IAS \cciediiation Niuhei TI -4( 

BÇh 
Bay Area Conpan* 	Lab Corp. 

-:-- 
Chromaticity Shift (uv)  

i__ 
8000hrs 9000hrs 10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 

31 0.0023 0.0026 0,0028 0.0030 0.0032 0,0034 0.0032 0.0033 0.0035 0.0036 

32 00021 00024 00027 00029 00031 00032 00033 00034 00034 00034 

33 00021 00024 00027 00029 00031 00031 00032 00034 00034 00034 

34 0.0023 0.0026 , 0.0028 0.0030 0.0032 0.0033 0.0034 0.0034 0.0036 O 0036 

---- 
0.0024 0.0026 0.0029 0.0031 0.0033 00033 0.0034 0.0035 0,0036 0.0036 

36 0.0023 0.0024 0.0026 0,0029 0.0031 0.0031 0.0032 0.0034 0.0035 0.0035 

37 00024 00029 00030 00033 00035 00036 00037 00037 00038 00038 

38 0.0024 0.0026 0.0029 00030 0.0032 0.0033 0.0035 0,0035 0.0036 0.0036 

39 0.0022 0.0025 0.0027 0.0030 0.0032 0.0032 0.0034 0.0035 0.0035 0.0036 

0.0021 0.0025 0.0027 0.0029 0.0031 0.0031 0.0033 00033 0.0034 0.0036 
-- 

41 0.0022 0.0024 0.0026 0.0028 0.0031 0.0031 0.0032 00034 0.0035 0.0037 

42 0.0023 0.0027 0.0029 0.0031 0.0033 0.0033 0,0034 0.0036 0.0036 0.0037 

43 0.0024 0.0026 0.0028 0.0031 0.0032 0.0033 6p4 0.0036 0.0036 0.0037 

44 0.0025 0.0027 0.0029 0.0031 0.0034 0.0035 3b036 00037 0.0037 0.0038 

45 0.0024 0.0026 0.0029 00032 0.0033 0.0036Ç O.0035 0.0038 0.0040 0.0042 

46 0.0022 0.0024 0.0026 0.0028 0.0031 0.003Ç / 0.0032 0.0034 0.0035 0.0036 

47 0.0025 0.0028 0.0029 0.0032 0.0033 0.%34 0.0035 0.0036 0.0036 0.0038 

48 0,0026 0.0028 0.0030 	. 0.0031 0.0034 j1$3T 0.0035 0.0035 0.0035 0.0037 

49 0.0023 0.0025 0.0027 0.0029 0.0031 32 0.0034 0.0035 0.0036 00038 

50 0.0023 0.0026 0.0029 0.0031 0.0032] .0033 0.0034 0.0035 0.0036 0.0038 

51 00020 00023 00026 00027 0002 00029 00031 00032 00032 00035 

52 0.0022 0.0025 0.0027 0.0029 0.0t 0.0032 0.0034 0.0035 0.0035 0.0037 

53 0.0024 0.0027 0.0028 0.0031 0.0033 0.0035 0.0035 00036 0.0038 

54 00024 00027 00030 00031 ?S0034 00034 00035 00037 00037 00039 

55 0.0024 0.0026 0.0029 0.0031 	( 6.0033 0.0033 0.0035 0.0036 0.0037 0.0039 

56 0.0026 0.0029 0.0031 0.0032 0.0034 0.0035 0.0035 0.0037 0.0038 0.0040 

57 0.0023 0.0026 0.0028 00 0.0032 0.0034 0.0032 0.0035 0.0037 0.0038 

58 0.0027 0.0030 0.0032 0.0036 00037 0.0036 0.0037 0.0039 0.0041 

59 0.0023 0.0026 0.0027 4&l29 0.0032 0.0034 0.0032 0.0034 00036 0.0038 

60 0.0023 00026 0.0028 0.0030 0.0033 0.0033 0.0033 0.0035 0.0037 0.0039 

Ave. 00023 00026 0.0024 0.0030 0.0032 0.0033 0.0034 0.0035 0.0036 0.0037 

Med. 0.0023 0.0026 0.0030 0.0032 0.0033 0.0034 0.0035 0.0036 0.0037 

stdev 0.0002 0.0002 o 0.0001 0.0001 0.0002 0.0001 0.0001 0.0002 0.0002 

Mm. 0.0020 0.0023 0026 0.0027 0.0029 0.0029 0.0031 0.0032 0.0032 0.0034 

Max 0.0027 0.0030 , ,40032 0.0033 0.0036 0.0037 0.0037 0.0038 0.0040 0.0042 
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1 \ 	\ei1 	ii ii 	 1 

3.7 Data Set 3,105'C, 60mA (Lumen Maintenance) 

(Im) Lumen Mainienarice (%)  
No. 

Ohr(Jnitial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

61 262.5 100.04 99.89 9977 99.43 9924 99.12 9878 98.55 98.25 

62 267.1 99.93 99.66 99.44 99.25 99.18 98.88 98,65 98.43 98.1 3 

63 257 4 99.88 99 57 9930 99.07 98 83 98.56 98 29 98.02 97.63 

64 2620 9989 9954 9920 9897 9878 9863 9844 9821 9786 

65 261.3 99.96 99.66 9935 9900 98.89 98.62 98.47 98.28 9797 

66----  259.4 99.92 99,69 99.50 99.23 98.88 98.61 98.34 98 11 97,80 

67 2591 9988 9961 9934 9919 9896 9880 9842 9807 9772 

68 262,2 99.77 99.58 99.39 99.05 98,86 98.78 98.47 9836 9798 

69 2596 9981 9969 9942 9908 9896 9865 9838 9807 9780 

70 258.2 99.96 99.69 99.46 99.11 98.80 8.45 98.26 97.87 97.60 

71 266.9 99,78 99.59 99.21 99.10 98.76 9ë%3 98.16 97.86 97.53 

72 262.9 99.81 99.54 99.39 99.20 98.93 /8.59 98.36 98.17 97.95 

73 259.5 99.92 99.73 99.61 99.23 98.88 98.61 98.30 98.07 9780 

74 268.1 100.04 99.66 99.48 99.25 98.92\ 98.77 98.47 98.17 97.87 

75 261.1 100.04 99.73 99.50 99.23 9866 98.43 98.12 97.78 

76 261.9 100.04 99.73 99.47 99.12 93 98.70 98.43 98.13 97.71 

77 264.6 100.11 9977 99.58 99.13 (22 90  98.60 98.45 98.19 9788 

78 264.2 100.04 9974 99.32 9898 98.71 98.49 98.07 9784 

79 263.5 100.04 99.81 9954 99 13 98.94 98.63 98.25 97.99 9772 

80 258.3 100.04 99.92 99.61 903 99.07 98.68 98.34 98.14 9775 

81 257.9 99.96 99.65 99.46 98.91 98.49 9822 97.98 9779 

82 264.2 100.11 99.81 99.62 ÇJ9.36 99.05 98.68 98.26 9788 9762 

83 266.0 100.04 99.85 99.55 ) 	 99.36 9902 98.72 98.38 98.23 9793 

84 260.8 100.27 99.96 99 99.54 99.31 98.96 98.70 98.43 98.08 

85 262.3 1 	100.11 99.77 99.28 99.16 98.89 98.59 98.40 98.21 

86 258.4 100.12 99.88 S43 99.30 99.03 98.80 98.65 98.30 98.07 

87 261.3 99.96 99.66 \99.43 99.23 99.00 98.85 98.66 98.43 98.05 

88 256.8 99.96 99.73('°  99.38 99.14 98.83 98.60 98.36 98,17 97.98 

89 2583 99.96 9 9 4 99.11 98.84 98.53 98.30 9803 9775 97.41 

90 2544 10008 Q1JS 9949 9929 9890 9878 9855 9827 9807 

Ave. 261.3 99.98 - 99.46 99.19 98.94 98.69 98.42 98.16 97.86 

Med. 261.3 99.96 99.71 99.46 99.20 98.92 98.67 98.42 98.16 97.85 

stdev 3.3 0.11 0.16 0.14 0.15 0.17 0,17 0.19 0.20 

Mm. 254.4 99.54 99.11 9884 98.53 - 	 98.30 98.03 97.75 97.41 

Max. 268.1 100.27 99.96 99.77 99.54 99.31 99.12 98.78 98.55 98.25 
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BaN Arca ( o u1pIiancc Lahoratorics Corp. ( t)o ii gt.ti i o ) 

-W  ay *Jea Ccnpflce 	Lab. C*p. 

Lumen Maintenance (%) 
No. 

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

61 97.90 97.64 9722 96.88 96.50 96.11 95.85 95.54 

62 97.87 97.72 97.53 9704 96.78 9652 96.11 95.84 

63 97.32 97.13 96.70 96.66 96.46 96.19 96.08 95.88 

64 97.44 97.10 96.76 96.03 95.69 95.57 95.38 95.11 

65 97.67 97.28 96.79 9633 96.02 95.75 95.52 95.45 

66 97.53 97.15 96.68 9618 95.88 95.61 9537 95.34 

67 9734 97.14 96.72 96.10 9579 9564 9537 95.14 

68 9771 97.37 96.99 96.61 96.19 9584 95.39 94.85 

69 97.57 97.34 9711 96.92 96.57 9642 96.07 9557 

70 9729 97.10 96.63 96.44 96.05 9586 95.55 94.93 

71 97.26 96.93 96.59 96.40 96.07 95.69 95.58 95.28 

72 97.72 97.38 97.03 9680 96.65 96.39 I(6 95.93 

73 97.34 97.11 97.03 96.92 96.80 96.61 >.18 95.92 

74 97.61 97.31 96.87 96.72 96.5 3  96 34 Ç 96.01 95 71 

75 97.40 9701 96.67 9613 95.75 956\ 3 	9537 9514 

76 9733 96.98 9656 96.18 95.88 9S2 95.61 9530 

77 9743 9709 9656 9626 9588 ,a1 6  9550 9524 

78 97.46 97.20 96.74 95.99 95.72 '946 95.34 94.85 

79 97.46 97.31 96.96 96.55 96.17j 95.94 95.29 94.84 

80 97.41 97.21 96.86 96.40 96.0( 95.70 95.08 94.66 

81 9740 9709 9670 96.43 96 95.93 9558 9515 

82 97.16 96.86 96.40 96.10 v 95.76 9516 9466 

83 97.63 97.41 97.03 96.88 SQ6.65 96.39 96.09 95.86 

84 97.70 97.35 96.89 96.40 96.05 9582 95.48 95.21 

85 97.83 97.60 97.22 96.80 96.45 9581 95.20 9470 

86 97.72 97.52 97.17 96.£Ã 96.59 96,13 95.78 95.59 

87 97.63 97.36 96.82 96.06 95.64 95.29 9506 

88 97.62 97.43 96.88 9).73 96.46 96.11 95.95 95,72 

89 97.14 96.83 96.44 96.01 95.74 95.39 95.08 95.01 

90 97.64 97.37 96.97 96.42 95.99 9564 95.28 9513 

Ave. 97.52 97.24 9 96.49 96.18 95.91 95.59 95.29 

Med. 97.50 97.25 4. 96.43 96.08 95.81 95.51 95.22 

stdev 0.20 0.22 p 	025 0.32 0.35 0.33 0.35 0.40 

Mm. 97.14 96.83 96.40 95.99 9569 95.39 95.08 94.66 

Max. 97.90 97 97.53 97.04 96.80 96.61 96.18 95.93 
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Bay Arca Compliance Laboratories Corp. (Dongguan) 
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Da¥  Arca t.corp. 	 lhe IAS .\ccreditation Nttnihcr 'I1-46() 

3.8 Data Set 3, 105°C, 60mA (Forward Voltage) 

Forward Voltage (V)  
No. 

Ohr(ln,tiat) 1000hrs 2000hrs 3000tirs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

61 22,35 22.39 22.35 22.36 22.35 22.36 2234 22.37 2237 22.36 

62 22.35 22.39 22.35 22.38 22.35 22.36 22.34 22.37 22.39 22.39 

63 22.47 22.51 22.48 22.49 22.47 22.48 22.46 22.50 22.50 22.49 

64 2229 2233 2229 2230 2229 2230 2228 2231 2232 22.32 

65 22.41 22.45 22.41 22.42 22.41 22.42 22.40 22.43 22.43 22.42 

66 22.40 22.45 22.40 22.4 1 22.40 2241 22.40 22.42 22.43 22.42 

67 22.35 2239 2234 2236 22.34 2235 2233 2237 2236 2235 

68 22.29 22.33 2229 22.29 22.28 22.30 22.28 22.31 22.32 2232 

69 22.33 22.38 22.33 22.34 22.33 22.34 22.33 22.35 22.33 22.33 

70 22.29 22.33 22.29 22.29 22.28 22.29 22.28 22.31 22.31 22.32 

71 22.51 22.54 22.51 22.52 22.50 22.51 50 22.53 22.55 22.55 

72 22.62 22.66 22.62 22,71 22.62 22.62 )2.61 22.65 22.66 22.54 

73 22.52 22.55 22.52 22.53 22.52 22.52 1fl 22.51 22.54 22.54 2254 

74 22.43 22.47 22.43 22.44 22.44 22.44 ) 	22.43 22.45 22.47 2246 

75 22.36 22.39 22.36 22.37 2136 26 22 36 22.38 22.39 22.38 

76 22.35 22.39 22.35 22.35 22.35 , 3?'  22.35 22.37 22.35 22.35 

77 22.40 22.43 22.39 22.42 22.39 f40 22.39 22.42 22.42 22.41 

78 22.36 22.40 22.36 22.37 22.36, 22.37 22.36 22.39 22.41 22.40 

79 22.51 22.55 22.51 22.52 22.5( r 	22.52 22.51 22.54 22.55 22.54 

80 22.33 22.36 22.32 22.34 223 22.34 22.32 22.35 22.36 22.35 

81 22.39 22.41 22.37 22.44 22.39 22.37 22.40 22.40 2240 

82 22.45 22.48 2244 22.45 2.44 22.45 22.44 22.47 2248 2247 

83 22.56 22.59 22.55 22.58 22.55 22.57 22.54 22.58 22.58 22.57 

84 22.39 22.41 22.37 22,1139 \ 22.38 22.39 22,37 22.40 22.41 2240 

85 22.33 22.36 22.32 22ÀW  22.32 22.34 22.32 22.35 22.36 22.35 

86 22.46 22.49 22.45 3 22.45 22.47 22.45 22.48 22.50 22.49 

87 22.48 22.51 22.47 2 .48 22.47 22.48 22.47 22.50 22.51 2249 

88 22.36 22.39 22.36 22.36 22.35 22.36 22.34 22.38 22.38 22.36 

89 2236 22.38 22.3Ç 22.36 22.35 22.36 22.35 22.38 22.40 22.39 

90 22,43 22.46 22.45 2243 22.44 2243 22.46 2246 22.44 

Ave. 22.40 22.44 . 22.42 22.40 22.41 22.40 22.43 22.43 22.42 

Med. 22.39 -- 	22.41 . 	 2.37 22.40 22.38 22.39 22.37 22.40 22.41 22.40 

st dev 0.08 0.08 0.08 0.09 0.08 -_0.08 0.08 0.08 0.09 0.08 

Mm. - 22.29 221 ' 	 22.29 22.29 22.28 22.29 22.28 22.31 22.31 22.32 

Max. 22.62 22.6? 22.62 22.71 22.62 22.62 22.61 22.65 22.66 22.57  
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Forward Voltage (V) 
No. 

10000hrs 11 000hr5  l2000hrs 13000hrs 14000hrs 15000hrs 16000hrs 1 T000hrs 

61 22.35 22.37 22.35 22.36 2238 22.38 2240 22.42 

62 22.37 22.41 2241 22.39 2241 22.40 22.43 22.44 

63 22.48 22.50 22.49 22.49 22.52 22.51 22.53 22.55 

64 22.30 22.33 22.31 22,32 22.34 22.34 22.37 22.39 

65 22.41 2243 22.79 22.42 22.46 2244 22.47 22.48 

66 22.40 22.43 22.58 22.42 22.45 22.44 22.47 22.47 

67 2234 2236 2248 2235 2238 22.37 2240 2242 

68 22.31 22.33 22.43 22.31 22.35 22.35 22.38 22.37 

69 22.32 22.35 22.33 22.33 22.36 22.36 22.37 22.38 

70 22.30 22.31 22.31 22.31 22.34 22.34 22.38 22.36 

71 22.53 22.55 22.54 22.54 22.58 22.57 22.61 22.60 

72 22.64 22.66 22.65 22.65 22.69 22.68 10 2271 

73 22.53 22.54 22.53 22.53 22.57 22.56 ).9 22.59 

74 22.46 22.47 22.49 22.47 22.50 22.49 
( 

p22.52 22.57 

75 22.38 22.39 22.40 22.39 22.42 22.4) 22.43 22.45 

76 22.34 22.35 22.35 22.35 22.38 2237 22.40 22.41 

77 22.41 22.42 22.43 22.41 22.44 22.45 22.48 

78 22.40 22.41 22.43 22.40 22.43 	. ' 2!42 22.45 22.51 

79 22.54 22.55 22.64 22.55 22.58j 22.57 22.60 22,61 

80 22.35 22.35 22.40 22.35 22.3./ 22.37 22.40 22.42 

81 2240 22.40 22.40 22.41 2 9 -L2  22.42 22.45 22.48 

82 22.48 22.48 22.48 22.48 22.50 22.52 22.56 

83 22.57 22.61 2257 22.58 2.61 22.59 22.62 22.64 

84 22.40 22.42 22.40 22.41 	C/2.43 22.42 22.45 22.46 

85 22.35 22,36 22.35 22.36 22.39 22.37 22.39 2241 

86 22.49 22.50 22.49 22$j 22.53 22.51 22.54 22.55 

87 22.49 22.51 22.49 22.54 22.52 22.57 22.55 

88 22.36 22.38 22.37 22.38 22.41 22.39 2242 22.44 

89 22.39 22.40 22.39 22.40 22.43 22.41 22.44 22.52 

90 22.44 22.45 224 22.46 22.48 22.46 22.49 22.51 

Ave. 22.42 22.43 2? 22.43 22.46 22.45 22.47 22.49 

Med. 22.40 22.42 22.41 22.43 22.42 22.45 22.48 

stdev 0.09 0.09 011 0.09 0.09 0.09 0.09 0.09 

Mm. 22.30 22.31 	. ,22.31 22.31 22.34 22.34 22.37 22.36 

Max. 22.64 234\ 22.79 22.65 22.69 22.68 22.70 22.71 
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3.9 Data Set 3, 105°C, 60mA (Chromaticity Shift) 

No. 
u 	 v 	CCT(K)  Chromaticity Shift (Au'v)  

Ohr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 
T 

7000hrs 

61 02598 0.5254 2767 0.0003 00008 0.0012 0.0014 00016 00018 J 	0.0022 

62 02595 05264 2767 00003 00008 00011 00015 00017 00019 00023 

63 02594 05246 2779 00003 00009 00011 00014 00016 00021 00023 

64 02601 05257 2757 00002 00008 00011 00013 00016 00018 00022 

65 0.2609 0.5265 2736 0.0003 0.0008 0.0011 0.0014 00016 00019 0.0021 

66 0.2609 0.5259 2739 0.0003 0.0009 0.0012 0.0015 00017 0.0021 0.0023 

67 02585 05250 2796 00003 00008 00011 00013 00016 00019 00022 

68 0.2600 0.5242 2767 0.0003 00009 0.0011 00014 0.0016 00019 0.0021 

69 02593 05269 2769 00003 00009 00013 00014 00017 00020 00023 

70 0.2601 0.5255 2758 0.0005 0.0010 0.0013 0M015 0.0017 0.0021 0.0024 

71 0.2605 0.5264 2746 0.0003 0.0007 0.0011 (03 0.0015 0.0019 0.0021 

72 0.2605 0.5264 2747 00004 0.0008 0.0011 

C0013 

0.0016 0.0019 0.0022 

73 0.2606 0.5263 2745 0.0005 0.0008 
, 

0.0011 '13 0.0015 0.0019 0.0021 

74 0.2603 0.5265 2750 0.0003 0.0009 0.0011 0.0013 0.0016 0.0019 0.0022 

75 02592 0.5248 2780 0.0003 00008 0.0sf 0.0013 0.0016 0.0018 0.0022 

76 0.2598 0.5255 2766 0.0005 00008 00014 0.0016 0.0019 0.0022 

77 0.2596 0.5247 2773 0.0004 0.0007 0011 0.0014 0.0016 0.0020 0.0022 

78 0.2603 0.5254 2754 0.0004 0.00084 40010 0.0013 00016 0.0019 00021 

79 0.2592 0.5256 2777 0.0003 0.0007 0.0010 0.0012 00015 0.0017 00021 

80 0.2589 0.5258 2784 0.0005 0,00 U9 0.0013 0.0015 0.0017 0.0020 0.0023 

81 0.2607 0.5252 2746 0.0003 

v-uu 

o OOW 0.0012 0.0013 00016 0.0019 0.0022 

82 02604 0.5259 2751 0.0004 008 0.0011 00013 0.0015 00019 00021 

83 02595 0.5257 2770 0.0003 .0009 0.0011 0.0014 0.0015 00019 0.0021 

84 0.2600 0.5250 2763 0000\ 0.0008 0.0012 0.0015 0.0016 0.0019 0.0023 

85 0.2599 0.5260 2760 0.00Q 0.0008 0.0011 0.0014 0.0016 0.0019 0.0021 

86 0.2606 0.5255 2747 0 ORN 0.0008 0.0013 0.0014 0.0016 0.0019 0.0022 

87 0.2603 0.5261 2753 j000s 0.0010 0.0012 0.0015 00017 0.0020 0.0023 

88 0.2595 0.5253 2773 0.0004 0.0008 0.0012 0.0015 0.0017 0.0020 0.0023 

89 0.2603 0.5256 2754Ç 0.0005 0.0009 0.0012 0.0014 0.0016 0.0019 00022 

90 0.2583 0.5281 2Q1 0.0005 0.0008 0.0011 0.0014 0.0015 0.0019 0.0021 

Ave. 0.2599 0.5257 2 0.0004 0.0008 0.0011 0.0014 0.0016 0.0019 0.0022 

Med. 0.2600 0.5257 762 0.0004 0.0008 0.0011 0.0014 0.0016 0.0019 0.0022 

sI dev 0.0007 0-00,sk""N 15 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Mm. 0.2583 0 2736 0.0002 0.0007 0.0010 0.0012 0.0015 0.0017 0.0021 

Max. 0.2609 0.5281 2796 0.0005 1 	0.0010 0.0013 0.0015 0.0017 1 	0.0021 0.0024 
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Chromaticity Shift (u'v)  ___________ ___________ ___________ ___________ 
No. 

8000hrs 9000hrs 10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

61 0.0026 0.0028 00031 0.0033 0.0035 0.0038 0.0038 0.0039 0.0040 00041 

62 00028 00030 00032 00034 00037 00040 00039 00041 00042 00042 

63 0.0026 0.0029 0.0032 0.0033 0.0036 0.0039 0.0040 0.0042 0.0042 00042 

64 00027 00028 00032 00033 00036 00037 00039 00041 00042 00042 

65 0.0029 0.0031 00035 0.0035 0.0038 0.0040 00040 00041 0.0043 00044 

66 0.0027 0.0030 0.0032 0.0034 00036 0.0039 00040 0.0041 0.0042 0.0042 

67 00028 00030 00033 00035 00037 00040 00040 00041 00042 00044 

68 0.0027 0.0030 0.0033 0.0035 0.0036 0.0039 0.0040 0.0041 0.0043 0.0043 

69 0.0024 0.0028 0.0031 0.0032 0.0035 0.0039 0.0041 0.0042 0.0042 0.0042 

70 0.0027 0.0031 0.0034 0.0036 0.0038 0.0040 0.0042 0.0045 0.0047 0.0047 

71 0.0026 0.0029 0.0032 0.0034 0.0036 0.0038 0.0039 0.0041 0.0044 0.0046 

72 0.0026 0.0027 0.0033 00034 0.0037 0.0040 0.0041 0.0042 0.0045 0.0048 

73 0.0023 0.0028 0.0030 0.0031 0.0034 0.0036 037 0.0038 0.0042 0.0043 

74 0.0026 0.0029 0.0032 0.0033 0.0035 0.0036 )038 0.0039 0.0042 0.0044 

75 0.0026 0,0030 0.0032 0.0034 0.0037 0.0039Ç0.0040 0.0041 0.0044 0.0046 

76 0.0027 0.0033 0.0034 0.0035 0.0038 0.00\/ 0.0040 0.0043 0.0046 0.0047 

77 00027 00031 00034 00034 00036 09 00040 00042 00045 00047 

78 0.0025 0.0030 0.0032 0.0033 0.0035 f%03T 0.0038 0.0041 0.0044 0.0046 

79 0.0027 0.0031 0.0032 0.0034 0.0036 339 0.0037 0.0040 0.0043 0.0045 

80 0.0030 0.0035 0.0035 0.0037 0.0042 0.0041 00044 0.0047 0.0049 

81 00024 00028 00030 00032 000f4 00036 00038 00039 00042 00044 

82 0.0024 0.0029 0.0031 0.0033 0.Q85 0.0038 0.0040 0.0040 0.0043 0.0045 

83 0.0023 0.0028 0.0029 0.0031 0.0036 00037 0.0039 00041 0.0044 

84 00024 00029 00030 00032 0034 00036 00037 00040 00043 00045 

85 0.0024 0.0028 0.0030 0.0031 	
( 

0.0034 0.0037 0.0038 0.0039 0.0042 0.0044 

86 0.0024 0.0029 0.0030 0.003 0.0034 0.0037 0.0039 0.0040 0.0043 0.0045 

87 0.0026 0.0031 0.0032 0.0 0.0036 0.0038 0.0040 0.0042 0.0045 00047 

88 0.0025 0.0031 0.0032 0.0036 0.0039 0.0040 0.0042 0.0044 0.0046 

89 0.0026 0.0031 0.0032 L034 0.0036 0.0038 0.0039 0.0042 0.0045 0.0047 

90 0.0022 0.0028 0.009,  0.0031 0.0034 0.0036 0.0038 0.0039 0.0041 0.0043 

Ave. 0.0026 0.0030 0.0033 0.0036 0.0038 0.0039 0.0041 0.0043 0.0045 

Med. 0.0026 0.0030 oa 0.0034 0.0036 0.0039 0.0040 0.0041 0.0043 0.0045 

st dcv 0.0002 0.0002 2 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 

Mm. 0.0022 0.0027 0.0029 0.0031 0.0034 0.0036 0.0037 0.0038 0.0040 0.0041 

Max. 0.0030 0.0035, ?0.0035 0.0037 0.0039 O 0042 0.0042 0.0045 0.0047 0.0049 
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4 - DUT Photo 

4.1 Mechanical Dimensions 

04.56 

Ali dimensions are in millimeter 

4.2 DUT Photo 

TMP 11 : f)  

Report No R2SH161210050-10-17000-M2 	 - 	Page 25 of 27 

Report number S4d2e issued to marceIo.patricio@IumiIeds.com  on Thu Dec 16 11:45:45 2021 



-B-111  eay *ra Cpn* 	Lb corp 

Bay Arca Compliaiice Laboratories Corp. (Dongguan) 
No. 2. PuIon.i lasi 	Road, Tangxia Tovn 

Dongguan, (iL tngdoni. China. 
The IAS Accieditation Numhcr TV-460 
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Directions 

1. The information marked "superscript #" is provided by the applicant, the laboratory is not responsible for its authenticity and this 

information can affect the validity of the result in the test report. 

2. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. 

3. Otherwise required by the applicant or Product Regulations. Decision Rule in this report did not consider the uncertainty. 

4. The extended uncertainty given in this report is obtained by combining the standard uncertainty times the coverage factor K with 

the 95% confidence interval. 

5. This report cannot be reproduced except in fuil, without prior written approval of the Company. 

6. This report is valid only with a valid digital signature. The digital signature may be ayailable only under the Adobe software above 

version 7.0. 

***********ENO OF REPORT*****r 
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1 - General Information 

1.1 Description of LED Light Sources 

Sample Size: 

60 PCS test sampies were in good condition and received on 2016-10-30. The sampies were numbered from 1 to 30 and 31 to 60. 

	

Manufacturer: 	Lumileds Malaysia Sdn Bhd 

	

Modei: 	LUXEON 5050 

	

Part Number: 	L150-2780502400000 

	

Part Type: 	LED Package 

	

Drive Levei: 	DC lOOmA 

	

Nominal CCT: 	2700K 

Sampiing Method: 

LED samples for IESNA LM-80 testing consist of units buiit from a minimum of ttanufacturin iots with each manufacturing lot 

built from different wafer lots built on non-consecutive days. 
These manufacturing lots are picked to represent a wide parametric distributTq.i 

	

Each Sample is soldered to ali 	of the reliability stress boards for a given 	QÍ JESNA LM-80 tests. 

1.2 Standards Lised: 

	

• 	IESNA LM-80-15: lES 	Approved Method for Measurin1men Maintenance of LED Light Sources. 
• 	CIE 127:2007: Measurement of LEDs 

1.3 Testing Equipment 	 ç 
Calíbration due 

Device Manufacture Model No Serial No Calibration date 
date 

0.3m integrating sphere EVERFLE- Diameterü.3m 1011119 2019-03-08 2020-03-07 

Programmable Test Power for 
EVEI5?E LED300E 1008002 2019-03-08 2020-03-07 

LEDs 

High accuracy array 
iFINE HAAS-2000 1012016T 2019-03-08 2020-03-07 

spectrorad iom ete r  

Standard Light Source EVERFINE D062 G100278CJ7351206 2018-12-24 2019-12-24 

Precision digital stabilized J3Ç '' 
' 	 EVERFINE WY605-V110 G115987CJ7321114 2019-03-08 2020-03-07 

power supply 

Multilayer aging machine BACL 132-270 20015 2019-03-10 2020-03-09 

Digital CC&CV DC Power 
EVERFINE WY5O1 5 11060010 2019-04-10 2020-04-09 

Suppl y 

Digital CC&CV DC Power 
EVERFINE WY501 5 11090008 2019-07-23 2020-07-22 

Supply  

Digital CC&CV DC Power 
EVERFINE WY501 5 11060002 2019-07-23 2020-07-22 

Supply  

1.4 Drive Levei 

Samples are driven with a constant direct current (DC) during maintenance test, photometric and electricai measurement. The current 
value was regulated to within ±3% of the specified value of the manufacturer during maintenance test. and was within ±0.5% during 
photometric and electrical measurement test. 
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1.5 Ambient Conditions for Maintenance Test 

For lumen maintenance test, samples within one data seI, were instatled on cooling boards in thermai chambers with minimal 
ambient airflow. The case temperature and ambient temperature was monitored by thermocouples which one was soldered to lhe 
coidest DUTs' case (TMP LEO ) location, while the other is mounted at a distance of 5 mm above the TMP location. 

During life testing, TMPLED aí the coldest LEDs were maintained at a temperature that was greater than or equal to 2'C below lhe 
corresponding nominal case temperature. Surrounding air was maintained at a temperature that was greater than or equal to 5C 
below the corresponding nominal case temperature. Thermocouples were shielded from direct DUT optical radiation and comply with 
ASTM E230 Table 1 Special Limits". 

Samples were connected to DC power supply in series circuits with a constant current. The forward curreni was regulated to within 
±3% of the specified value of lhe manufacturer. 

The relative humidity within chamber was kept less than 65% during test. 

For photometry measurement, the ambient temperature during test was set to 25C ± 2C, RH <65%. 

1.6 Photometric Measurement Method and Uncertainty 

lntegrating sphere and spectroradiometer is used to measure luminous flux and cJirticity coordinate uv. 2Tr measurement was 
used and sample was drived by DC power supply. The forward current was regtafdjo within ±0.5% of the nominal value. The test 
system was calibrated by halogen reference lamp. The ambient temperature 1u1i1jg test was set to 25C ± 2C. RH <65%. The 
temperature measurement point was iocated in the sphere and the tem peraturé tr'detected by a temperature probe. 

The uncertainty of the light output measurements is U=1.59% (K2), a?tY 95% confidence levei. The uncerlainty oí the correiated 
calor temperature measurements is U=21K (K=2), ai lhe 95% confiderceei. 

The uncertainty of lhe temperature is U=0.8671C (K=2), aI lhe 95°$çonence  levei. 

1.7 Statement of Traceability 

Bay Area Compliance Laboralories Corp. (Dongguan) attestethat ali calibralion has been performed using suilabie slandards 
traceable to Nalional Prtmary Slandards and Internalionai $ystem of Untls (SI) 
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1.8 Sample Set 

Data Set 1: 85°C, lOOmA 

Part Number: L150-2780502400000 

Number of Units: 30 

Case Temperature: >83°C 

Ambient Temperature: >80°C 

Life Test Drive Curreni: lOOmA 

Measurement Current: lOOmA 

Data Set 2: 105°C. lOOmA 

Part Number: L150-2780502400000 

Number of Units: 30 

Case Temperature: >103°C 

Ambient Temperature: >100°C 

Life Test Drive Current: lOOmA 

Measurement Current: lOOmA 

1 

4 

s,s 

Cl 
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1Li Arca Conipliance Laboratories Corp. (Dongguan) 
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2 - Summary of Test Resuft 

Data Set: Sample Size 1 Failures  Testlnterval Test a: 1 ported TM -21 Re
L 10  Obse ed Duration Lifetime 

1 1 	30 1 	O 1000hrs 1 	17000hrs 3,093E-06 1 009 >102000 hrs 

2 30 O 1000hrs 17000hrs 3.523E-06 1.006 >102000 hrs 

Average Lumen Maintenance (Percentage of Initial Lumirlous Flux) 

Data 
1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 100.21% 99.97% 99.72% 99.45% 99.20% 98.94% 98.71% 98.45% 98.17% 

2 99.86% 99.58% 99.29% 98.96% 98.68% 98.40% 98.14% 97.83% 97.49% 

>! 

10000hrs ll000hrs 12000hrs 13000hrs 14000hrs 15 °  16000hrs 17000hrs 
S 

1 97.88% 97.61% 97.24% 96.90% 96.59% 96. 	% 96.07% 95.81% 

2 97.14% 96.82% 96.39% 96.02% 95.69% 	'0 1  5.41% 95.11% 94.84% 

Average Chrornaticity Shift 

Data 1000hrs 2000hrs 3000hrs 4000hrs o 6000hrs 7000hrs 8000tirs 9000hrs 

1 0.0001 0.0005 0.0008 0.0010 0.e014 0.0018 0.0022 0.0025 0 0028 

00002 0.00 0.0013 ° 0.0016 0.0019 0.0021 0.0027 00030 

r 

Data 
10000hrs 11000hrs 12000hrs 13090, 14000hrs 15000hrs 16000hrs 17000hrs 

_!______  

1 0.0030 0.0033 0.0035 6 0.0037 0.0039 0.0041 00043 

2 0.0033 0.0036 0.0038 ~a. 0039 0.0040 0.0041 00043 0.0044 

Average Lumen Maintenance and ChromatrflShift  VS. Time 

110% 

105% 

100% 

95% 

90% 

85% 

80% 

75% 

70% 
2 1(I; 1 ) 	3009 	4000 	5,000 1(100 

 

- Data Set 1 Flux 

- Data Set 1 Au'v 

0.0045 

00040 

0.0035 

0.0030 

0.0025 

0.0020 

0.0015 

0.0010 	S. 
0.0005 

0.0000 

4/J33 	7001) 	9000 	9000 	10000 	11000 	1 i000 	13:13) 	4000 	15000 	1000 

Time (hours) 

* Data Set 2 Flux 

Data Set 2 Auv 
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Bav Area Compliance Laboratories Corp. (Dongguan) 
No. 2, Puloo I:ast 	Road, rxa To' o. 
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3 - Test Data 

3.1 Data Set 1, 85°C, lOOmA (Lumen Maintenance) 

No. 
(Im) Lumen Maintenance (%) 

- 
Ohr(initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 401 2 100.22 100.02 99.75 99.40 99.23 99.05 99.00 9873 98.43 

2 411.6 100.10 99.81 99.51 99.15 98.76 98.57 98.32 98.13 9779 

3 414.4 10 0.2 4 100.02 99.81 99.54 99.23 98.79 98.46 98.17 97.90 

4 4177 10036 10010 9988 9952 9921 9883 9837 9816 9782 

5 419.4 10010 99.90 99.69 99.55 99.26 98.97 9878 98.33 98.04 

6 425.9 100.12 100.07 99.81 99,72 99.41 9908 98.85 98.54 98.24 

7 417 1 100.29 100.17 99.93 99.62 99.38 99.28 99.14 98.78 98.44 

8 4149 100.12 99.95 99.66 99.47 99.28 99.04 98.87 98.77 98.55 

9 418.0 100.29 10019 99.83 99.69 99.33 A.04 98.80 98.54 9821 

10 419.8 100.21 100.17 99.93 99.74 99.52 \99.31 99.07 98.86 9857 

11 419.0 100.24 100.07 99.93 99.83 99.4rO ' 	99.31 99.09 98.93 98.54 

12 419.5 1 00.2 1 99.95 99.69 99.40 998 98.93 98.71 98.38 98.07 

13 424.7 100.21 9986 99.67 99.27 98.80 98.63 98,26 98.09 

14 414.7 100.27 99.98 99.71 99.35 9.08 98.82 98.72 98.53 98.36 

15 414.3 100.22 99.93 99.69 99.3 9113.13 98.87 98.50 98.41 9814 

16 418.6 100.19 99.88 99.55 99/ '  99.00 98.78 98.59 98.40 9811 

17 411.2 100.22 100.02 99.71 99' *(,/ 99.22 98.98 98.86 98.69 98.44 

18 416.4 100,26 99.90 99.62 
1 	 1,1 

8 99.14 98.90 98.73 98.51 98.20 

19 4277 10016 9981 9967 ' S5 9909 9883 9869 9841 9820 

20 419.0 100.24 99.95 99.69(>99.36 99.07 98.81 98.57 9826 98.11 

21 418.9 100.17 99.98 99.69g 9926 98.88 98.62 98.16 97.95 97.64 

22 422.6 100.19 100.09 99.69 9941 98.94 98.63 98.27 9794 

23 4129 10029 9993 9942 9932 9893 9860 9843 9814 

24 414.6 100.17 99.81 NS 47  99.23 98.96 98.79 98.48 98.12 97.90 

25 409.6 100.32 100.02 'Y 99.68 99.29 99.00 98.80 98.51 98.14 9792 

26 422.1 100.19 100è'' 
99.79 99.72 99.43 99.12 98.82 98.48 98.13 

27 424.8 100.16 ?P°'' 99.67 99.44 99.29 9911 98.87 98.61 98.31 

28 415.0 100.27 99.64 99.49 99.28 99.01 98.96 98.77 9841 

29 414.4 100.05 69 99.57 99. 1 6 99.01 98.82 98.65 98.46 9831 

30 419.3 100.31 100.02 99.90 99.67 99.36 99.09 98.86 98.59 9826 

Ave 417.3 10 99.97 99.72 99.45 99.20 98.94 98.71 98.45 98.17 

Med. 417.9 )& !-2', 99.96 99.69 99.42 99.22 98.93 98.72 98.44 98.17 

stdev 5.4 0.0,  0.12 0.13 0.19 0.18 0.18 0.23 0.25 0.24 

Mm. 401.2 100.05 99.69 99.47 99.15 98.76 98.57 98.16 97.95 9764 

Max. 427.7 100.36 100.19 99.98 99.83 99.52 99.31 99.14 98.93 98.57 
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No. 
Lumen Maintenance (°Io) 

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 98.26 9801 9768 9731 96.98 9668 96.44 9626 

2 97.38 96.96 96.67 96.38 96.16 9575 95.38 95.24 

3 9759 9727 9672 9631 9599 9561 9542 9532 

4 97.58 97.22 96.84 96.58 96.36 95.88 95.45 95.04 

5 97.66 97.38 97.02 96.42 96 14 95.80 95.57 95.54 

6 9803 97.77 97.35 97.11 96.81 96.53 9608 95.87 

7 98,11 97.84 97.46 9729 96.96 96.69 9624 95.78 

8 98.24 98.02 97.64 97.32 97.08 9687 96.38 95.88 

9 97.89 97.49 97.18 97.13 96.94 96.77 96.39 96.10 

10 98.40 98.07 97.81 97.28 9690 96.67 96.31 96.00 

11 98.21 98.02 97.80 97.52 97 18 97.02 96.63 96.13 

12 97 78 97.52 97.26 97.09 9688 96.66 6.45 9626 

13 9793 97.72 97.36 96.92 96.49 96.37 ISi 95.95 

14 98.07 97.93 97.56 97.32 96.99 96.70 ).36 96.33 

15 97.78 97.32 96.96 96.77 96.36 96.23 
( 

96.21 95.90 

16 97.92 97.71 97.20 96.75 96.37 95.8S 1 	95.77 95.51 

17 9822 9786 9752 9706 9674 9&, 9618 9606 

18 9784 9757 9733 9683 9647 9580 9553 

19 97.87 97.59 97.31 96.80 96.59 ?47 96.07 95.74  

20 97.76 97.45 97.21 96.75 96.42/ 96.25 95.89 95.66 

21 97.45 97.14 96.83 96.68 96.2< 95.97 95.80 95.63 

22 97.59 97.47 97.04 96.66 94\ 96.24 95.98 95.88 

23 97.84 97.65 97.36 96.88 XWV 96.20 95.93 95.88 

24 9764 9732 9686 9667 643 9631 9624 9592 

25 97.68 97.51 97.07 96.68 	
( 7 1 	96.26 96.17 96.07 95.85 

26 97.87 97.51 97.11 96.5 96.26 96.14 95.76 9545 

27 97.95 97.67 97.22 96. 96.66 96.63 96.61 96,09 

28 98.07 97.83 97.40 96.82 96.65 96.43 96.05 

29 97.97 97.73 97.37 .69 96.33 9609 95.83 95.58 

30 97.88 97.62 97.14 . 	 96.99 96.80 96.71 96.47 95,99 

Ave. 97.88 97.61 97.24. 96.90 96.59 96.34 96.07 95.81 

Med, 97.87 97.60 9j 96.85 96.50 96.31 96.10 95.88 

stdev 0.25 0.28 0.31 0.32 0.37 0.35 0.31 

Mm. 97.38 96.96 96.67 96.31 95.99 95.61 95.38 95.04 

Max. 98.40 98.07, 97.81 97.52 97.18 97.02 96.63 96.33 
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3.2 Data Set 1,85°C, lOOmA (Forward Voltage) 

No. 
Forward Voltage (V)  

Ohr(InitiaI) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 23.28 23.35 23.30 23.32 23.31 23.31 23.28 23.33 2332 23.30 

2 23.29 23.35 23.29 23.30 23.31 23.31 23.29 23.33 23.32 23.30 

3 23.14 23.18 23.14 23.14 23.15 23.14 23.13 23.16 23.15 23.14 

4 2307 2312 2307 2307 2308 2308 2307 2309 2308 2307 

5 23.34 23.39 23.33 23.34 23.33 23.33 23.32 23.35 23.34 23.33 

6 23.35 23.40 23.34 23,35 23.35 23.35 23.33 23.36 23.35 2334 

7 2300 2306 2300 2300 2300 2300 2299 2302 2301 2299 

8 23.04 23.09 23.04 23.06 23.04 23.04 2303 23.05 23.05 23.04 

9 2320 2325 2321 J 	2320 2321 2321 2320 2321 23. 21 2320 

10 23.12 23.16 23.12 2315 23.13 23.13 23.11 2313 23.13 23.11 

11 23.21 23.25 23.21 23.22 23.22 23.22 23.22 23.22 23.20 

12 23.16 23.20 23.15 23.20 23.16 23.16 ).15 23 16 23.16 23.15 

13 23.15 23.20 23.15 23.15 23.15 23.16Ç" 23.14 23.16 23.16 23.14 

14 23.22 23.27 23.22 23.22 23.23 	1 23.2\ / 	23.21 23.23 23.23 23.21 

15 23.05 23.09 23.04 23.04 23.05 1 	205 23.03 23.05 23.05 23.04 

16 2345 23.52 23.45 23.45 23.46 j34!"  ' 23.44 23.46 23.46 2344 

17 23.19 23.23 23.19 23.19 23.19 	, ° 2)19 23.18 23.20 23.20 23.18 

18 2314 23.19 23.15 23.14 23.15 » j23.15 23.14 2316 23.15 23.14 

19 23.44 23.49 23.44 23.44 23.4< 23.45 23.43 23.46 23.45 23.45 

20 23.16 23.20 23.16 23.17 23Ç 23.17 23.16 23.17 23.17 23.17 

21 23,16 23.20 23.15 23.16 23.16 23.15 23.17 23.17 23.16 

22 23.53 23.58 23.54 23.54 3.53 23.54 23.52 23.54 23,54 23.53 

23 23.05 23.11 23.04 23.08 23.05 23.06 2304 23.06 2107 23.05 

24 23.19 23.23 23.19 23.2Q 
" 	

23.19 23.19 23.19 23.20 23.20 23.19 

25 23.18 23.21 23.17 23 23.17 23.17 23.16 23.18 23.18 23.17 

26 23.35 23.40 23.34 33 23.35 23.35 23.34 23.35 23.36 23.35 

27 23.36 23.41 23.35  .37 23.35 23.35 23.34 23.36 23.36 2335 

28 23.15 23.19 1 	2314 23.16 23.15 23.15 23.13 23.15 23.16 2314 

29 23.19 23.23 23.l ,,,Ç 23.20 23.19 23.19 23.18 23.20 23.20 23.19 

30 23.18 23.23 23.20 23.18 23.18 23.19 23.19 23 19 23.18 

Ave. 23.21 23.26 44i -- 2322 23.21 23.22 23.20 23.22 23.22 23.21 

Med. 23.19 23.23 23.18 23.20 23.19 23.19 23.18 23.20 23.20 23.18 

stdev 0.13 0.13 0.13 0.13 0.13 0.13 	- 0,13 0.13 0,13 0.13 

Mm. 	' 23.00 23Á 23.00 23.00 23.00 23.00 22.99 23.02 23.01 22.99 

Max. 23.53 23.5?' 23.54 23.54 23.53 23.54 23.52 23.54 23.54 23.53 
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Forward Voltage (V)  
No. 

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 23.31 23.32 23.31 23.36 23.36 23.35 23.52 23.39 

2 23.30 23.33 23.32 23.34 23.35 23.35 23.40 23.51 

3 2314 2315 2315 2317 2319 2318 2323 2330 

4 23.08 23.08 23.08 23.10 23.12 23.10 23.21 23.19 

5 23.33 23.34 23.33 23.35 23.38 23.36 23.46 2145 

6 23.34 23.37 23.34 23.35 23.40 23.37 23.53 23.56 

7 2300 2315 2300 2301 2312 2305 2312 2311 

8 23.03 23.04 23.04 23.05 23.22 23.09 2321 23.16 

9 23.20 23.21 23.20 23.21 23.27 23.25 23.29 23.27 

10 23.12 23.13 23.12 23.13 23.21 23.16 23.23 23.23 

11 23.21 23.22 23.21 23.22 23.26 23.25 23.52 23.33 

12 23.16 23.16 23.15 23.17 2322 23.19 I4 23.34 

13 23.15 23.16 23.15 23.16 23.20 23.18 

ZW21,37

.27 23.27 

14 2322 2323 2322 2323 2329 2325 23.32 

15 23.04 23.05 23.04 23.05 23.11 1 	23.o8: ) 	
23.14 23.13 

16 23.45 23.52 23.45 23.47 23.53 1 	249 2353 23.59 

17 23.19 23,23 23.20 23.20 23.26 	1 23.38 23.33 

18 23.14 23.15 23.15 23.16 23.21 23.50 23.24 

19 2344 23.45 2144 23.46 23•5op 'j'2348 23.55 23.58 

20 23.16 23.17 23.17 23.18 23.2( 23.20 23.31 23.27 

21 23,16 23.17 23,16 23.18 23 T 	23.19 23.26 23.45 

22 23.54 23.54 23.53 23.55 23.57 23.71 23.76 

23 2305 2306 2306 2306 b311 
2309 2312 2314 

24 23.19 23.20 23.19 23.20 23.25 23.23 23.44 23.27 

25 23.18 23.18 23.17 23.1 ' 	 23.23 23.21 1 	23.27 23.29 

26 2 3.3 5 23.35 23.34 23.( . 23.41 23.39 T 	23.45 23.51 

27 23.36 23.36 23.35 23.41 23.40 23.47 23.54 

28 2316 2316 2315 15 2321 2319 2329 2323 

29 23.19 23.20 23.19 .j' 23.20 23.25 23.23 23.28 23.30 

30 23.18 23.20 23•1Ç 1 	23.19 23.24 23.23 23.28 23.47 

Ave. 23.21 23.23 2Q 23.23 23.28 23.25 23.36 23.35 

Med. 23.19 23.20 23.20 23.25 23.23 23.34 23.31 

stdev 0.13 0.13 0. 13 0.13 0.12 0.13 0.15 0.16 

Mm. 23.00 23.04 23.00 23.01 23.11 23.05 23.12 23.11 

Max. 23.54 234\ 23.53 23.55 23.59 23.57 23.71 23.76 
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3.3 Data Set 1,85°C, lOOmA (ChromaticityShift) 

No. 
u• 	 v 	CCT(K)   Chromaticity Shift (i\u'v)  

Ohr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 

1 0.2583 05285 2785 00001 0.0004 00007 0.0011 00014 0.0017 00021 

2 02582 05295 2781 00001 00005 00007 J 	00009 00014 00016 00021 

3 02589 05253 2785 00001 00005 00009 00009 00015 00018 00022 

4 02589 05246 2789 00002 00005 00007 00009 00014 00017 00022 

5 0.2594 0.5251 2775 0.0002 0.0005 0.0008 00010 0.0014 00017 0.0022 

6 0.2588 0.5254 2787 0.0002 0.0005 0.0008 0.0010 00015 1 	0.0017 0.0023 

7 02593 05254 2776 00001 00005 00009 00010 00015 00018 00023 

8 0.2599 05256 2762 0.0001 0.0006 00008 0.0010 00015 0.0018 0.0023 

9 0.2597 0.5263 2764 0.0001 00005 00009 0.0010 00015 0.0019 0.0023 

10 0.2590 0.5252 2784 0.0001 0.0005 0.0009 1v009 0.0012 0.0019 0.0023 

11 0.2594 0.5266 2770 0.0001 00006 0.0009 NO 0.0014 00019 00023 

12 0.2596 0.5252 2770 0.0001 0.0005 0.0008 d"
0
" 009 0.0013 00017 0.0021 

13 0.2588 0.5250 2788 0.0001 0.0005 0.0008( '"0.0010 0.0013 0.0018 0.0021 

14 0.2598 0.5262 2763 0.0002 0.0005 0.0009'\ 0.0010 0.0014 0.0018 0.0022 

15 02592 0.5260 2776 0.0001 0.0006 0.0Q/ 0.0011 00015 0.0019 0.0024 

16 0.2593 0.5255 2775 0.0002 0.0004 17 0.0009 0.0012 0.0016 0.0021 

17 0.2588 0.5255 2787 0.0001 0.0006 ,. 009 0.0011 0.0015 0.0019 0.0021 

18 0.2591 0.5241 2787 0.0002 0.0004( '4.0008 00009 0.0012 00017 00020 

19 0.2586 0.5254 2792 0.0001 0.000 
000 	

0.0009 0.0010 0.0013 00018 0.0020 

20 0.2591 0.5257 2778 0.0002 0.0008 0.0010 0.0013 0.0018 0.0020 

21 0.2601 0.5247 2761 0.0001 0.O 0.0008 0.0010 0.0013 0.0018 0.0022 

22 0.2595 0.5265 2767 0.0001 b006 00009 0.0011 0.0015 0.0018 00024 

23 0.2583 0.5248 2801 0.0002, a)0.0005 0.0007 0.0010 0.0012 0.0017 0.0020 

24 0.2598 0.5254 2766 0.009,1N 0.0005 0.0007 0.0010 0.0014 00018 0.0021 

25 0.2595 0.5262 2767 0.9O 0.0006 0.0009 0.0011 0.0013 00018 0.0021 

26 0.2598 0.5255 2765 0.0005 0.0007 0.0010 0.0014 0.0018 0.0022 

27 0.2588 0.5265 2782 ,'QO001 0.0006 0.0008 0.0011 0.0013 0.0018 0.0020 

28 02595 0.5259 2770 '0.0001 0.0005 0.0007 0.0011 0.0014 0.0019 0.0021 

29 02588 0.5258 2785) 0.0001 0,0005 0.0009 0.0010 00013 0.0018 0.0021 

30 0.2584 0.5249 3?' 0.0001 0.0006 00008 0,0010 00014 00018 0.0022 

Ave. 0.2592 0.5257 j' -_0.0001 00005 0.0008 0.0010 0.0014 0.0018 0.0022 

Med. 0.2592 	' 0.52554 777 0.0001 0.0005 0.0008 0.0010 0.0014 0.0018 0.0022 

st dev 0.0005 0.001 I< 11 0.0001 0.0001 0.0001 0.0001 0.0001 0,0001 0.0001 

Mm. 0.2582 0.^ 2761 0.0000 0.0004 0.0007 0.0009 0.0012 0.0016 0.0020 

Max. 0.2601 0.5295 2801 0.0002 0.0006 0.0009 0.0011 0.0015 0.0019 0.0024 
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Chromahcity Shifl (uv)  
No. 

8000hrs 9000hrs 10000hrs 11 000hrs  l2000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 0.0022 0.0026 0.0029 0,0030 0.0034 0.0034 0.0035 0.0037 0.0040 0.0041 

2 00022 00026 00028 00030 00032 00035 00036 00038 00040 00041 

3 0.0026 0.0029 0.0030 0.0033 0.0035 0.0037 0.0038 0.0040 0.0043 0.0046 

4 00025 00027 00029 00033 00034 00037 00038 00041 00043 00045 

5 0.0025 0.0027 0.0029 0.0032 0.0034 0.0035 0.0036 0.0037 0.0042 0,0043 

6 0.0025 0.0029 0.0030 00033 0,0035 0.0037 0.0038 0.0038 0.0041 0.0044 

7 00027 00030 00032 00034 00036 00036 00038 00039 00042 00044 

8 0.0024 0.0029 0.0032 0.0034 0.0036 0,0036 0.0038 00039 0.0041 0.0044 

9 0.0025 0.0029 0.0032 0.0034 0.0036 0.0036 00038 0.0040 0.0041 0.0044 

10 00025 00029 0.0031 0.0033 0.0036 0.0036 00038 00040 0.0042 00044 

11 00025 0.0029 0.0031 0.0034 0.0036 0.0038 00037 00039 0.0042 0.0044 

12 0.0025 0.0029 0.0031 0.0033 0.0035 0.0036 W01 	038 0.0040 0.0043 0.0045 

13 0.0026 0.0030 0.0032 0.0034 00036 0.0037 )Q38 0.0041 0.0042 0.0044 

14 0.0026 0.0030 0.0032 0.0034 0.0035 0.0037,- ,ÇO.0038 0.0038 0.0040 0.0042 

15 0.0027 0.0030 0.0032 0.0034 0.0037 0.00L, / 	0.0039 0.0040 0.0043 0.0044 

16 0.0024 0.0028 0.0030 0.0033 0.0035 035" 0.0037 00039 0.0041 0.0043 

17 0.0025 0.0029 0.0031 0.0034 0.0036 0.0037 0.0040 0.0042 0.0044 

18 0.0024 0.0027 0.0030 0.0032 0.0034 4J35 0.0036 0.0036 0.0040 0.0042 

19 0.0024 0.0026 0.0030 0.0032 0.0034v 	4óO.0036 0.0037 0.0037 0.0041 0.0043 

20 0.0025 0.0026 0.0030 - 0.0033 
0.00< 

- 	0.0035 0.0037 0.0038 0.0041 0.0043 

21 0.0026 0.0028 0.0031 0.0033 0.00 0.0036 0.0038 0.0038 0.0041 0.0043 

22 0.0027 0.0029 0.0031 0.0034 0.0038 0.0039 0.0040 0.0042 0.0044 

23 0.0023 0.0026 0.0029 0.0031 0.0034 0.0035 00037 00038 0.0042 0.0043 

24 0.0025 0.0027 00030 0.0033 (.0035 0.0036 0.0037 0.0038 0.0041 0.0043 

25 0.0025 0.0027 00030 0.0034 ' 	0.0036 0.0036 00037 00039 0.0041 0.0044 

26 0.0025 0.0027 0.0030 0.c1' 0.0036 0.0036 0.0037 0.0038 0.0041 0.0043 

27 0.0024 0.0026 0.0030 0.0034 0.0035 0.0037 0.0038 0.0039 0.0042 

28 0.0025 0.0027 0.0030 
L 	

&033 0.0035 0.0036 0.0037 0.0038 0.0040 0.0043 

29 0.0025 0.0027 0.0031 	-. 0033 0.0034 0.0036 0.0037 0.0039 0.0040 0.0043 

30 0.0025 0.0027 0.0031 0.0033 0.0035 0.0036 0.0037 0.0038 0.0040 0.0043 

Ave. 0.0025 0.0028 0.0033 0.0035 0.0036 0.0037 0.0039 0.0041 0.0043 

Med. 0.0025 00028 
lf 0.0033 0.0035 0.0036 0.0037 0.0039 0.0041 0.0043 

stdev 0.0001 0.0001 0.b001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Mm. 0.0022 0.0026 0.0028 0.0030 0.0032 0.0034 0.0035 0.0036 0.0039 0.0041 

Max 0.0027 0.0 0.0032 - 	0.0034 00037 0.0038 0.0039 0041 00043 00046 
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Bav Area Compliance Laboratories Corp. (Dongguan) 
No. 12, Pulum I.at 1' Road, Tanxia Too o.tr 

I)onio.oi:tn. (iuIoL'dolu. 

Ama Conptan* 	t4b 
	

lhe IAS \cciedilation Nuniber 11 -400  

3.4 Data Set 2, 105°C, lOOmA (Lumen Maintenance) 

(lm) Lumen Maintenance (%)  
No. 

Ohr(In,tiaI) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

31 415.6 99.81 99.59 99.42 99.01 98.82 98.60 98.36 98.15 97.81 

32 414.7 99.93 99.57 99.25 9889 98.67 98.38 98.05 97.69 97.25 

33 4179 9993 9955 9926 9909 9868 9828 9818 9787 9763 

34 419 5 100.02 99.74 9 9.2 8 98.93 98.81 98.52 98.16 98.00 9788 

35 414.6 9976 9959 99.16 98.91 98.58 98.26 97.95 97.66 9723 

36 421.6 99.91 99.60 99.34 99.07 98.74 98.34 98.03 97.56 97.15 

37 4151 9990 9954 9925 9892 9868 9843 9805 9776 9730 

38 421.8 99.98 9937 99.24 98.79 98.65 9827 9796 9756 97.18 

39 414.7 99.83 99.57 99.35 98.99 98.77 9843 98.07 97.88 9742 

40 420.3 99.88 99.62 99.31 99.05 98.72 
L9848 

98.19 97.86 9748 

41 416.2 99.88 99.71 99.45 99.04 98.82 &70 98.51 98.15 97.77 

42 425.0 99.91 99.62 99.36 99.08 98.85 8.56 98.31 97,93 97.55 

43 418.3 99.81 99.64 99.28 99.04 98.7( ,  98.49 98.23 97.87 97.61 

44 412.5 99.73 99.61 99.27 98.81 98 98.30 97.99 97.77 97,50 

45 419.3 99.83 99.50 99.19 98.83 ' !M/ 98.09 97.85 97.47 97.07 

46 403.7 99.90 99.73 99.50 99.11 	. .71 98.41 98.37 9794 97.65 

47 415.7 99.78 99.52 99.33 98.92 98.48 98.24 98.08 97.76 

48 419.7 99.88 99.57 99.38 9917, ' 98.69 98.38 98.14 98.00 9755 
1 # 

49 416.9 99.88 9959 99.14 98ÀM 98.32 98.06 97.82 97.55 97,24 

50 426.4 99.81 99.46 99.11 6jo 98.36 98.01 97.61 97.40 97.12 

51 419.4 99.79 99.50 99.17 83 98.47 98.12 97.90 97.78 97.33 

52 414.7 99.73 99.54 99.23 98.84 98.58 98.34 98.05 97.69 97.35 

53 422.6 99.86 99.48 99.2 98.84 98.56 98.39 98.04 97.66 97.40 

54 414.5 99.76 99.47 ' 98.91 98.77 98.60 98.41 98.05 97.78 

55 418.0 99,76 99.52 1 98.97 98.83 98.64 98.49 98.23 9794 

56 426.7 99.88 99.46 11 98.92 98.59 98.34 98.15 97.80 97.42 

57 420.2 99.83 99.45 j 99.14 98.67 98.43 98.12 97.93 97.50 9719 

58 420.6 99.88 99.36 99.22 98.88 98.55 98.45 98.24 97.98 

59 417.6 99.88 99.28 98.97 98.80 98.49 98.18 9787 

60 419.6 100.05 

99 .50 

99.62 99.43 99.17 98.88 98.43 9800 97.66 

Ave. 418.1 99.86 99.58 99.29 98.96 98.68 98.40 98.14 97.83 97.49 

Med. 418.2 99.88 99.57 99.28 98.92 98.69 98.39 98.11 97.83 97.45 

stdev 4.5 O 0.09 0.12 0.17 0.18 0.21 0.23 0.23 0.26 

Mm. 403.7 	- 3 99.45 99.11 98.66 98.32 98.01 97.61 97.40 97.07 

Max 426.7 100.05 99.83 99.62 99.43 99.17 98.88 98.51 98.24 97.98 
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^ E  *RI p o rola Como~ 	ib-  re  PFL  ftjww Açmuc~ 

Bay Arca Coriipliance Laboratories Corp. (Dongguan) 
2, Pukiig Lat 1 Road, Fir 'ri -I m\ ri. 

Dorrrgrntrr. (;tlngd(}r 	( h ria 
lhe I,\s •\ccreditation Nuniber II -4r 

Lumeri Maintenance (%) 
No. 

1 0000hrs 1 1 000hrs 1 2000hrs 1 3000hrs 1 4000hrs 1 S000hrs 1 6000hrs 1 7000hrs 

31 97.45 9728 96.94 9668 96.39 95.96 9564 95.24 

32 96.87 96.50 96.17 96.07 95.83 95.80 95.37 95.06 

33 9720 96.84 9631 96.15 95.76 95.57 95.24 95.21 

34 97.50 97.19 96.73 96.04 95.83 95.59 95.26 95.14 

35 96.89 96.70 96.41 96.24 95.83 95.56 94.96 9455 

36 96.82 96.61 96.30 96.06 95.66 95.21 94.76 9426 

37 96.94 96.63 96.17 96.12 95.83 95.59 95.33 9497 

38 96.75 96.37 96.14 95.95 95.54 95.14 94.76 94,36 

39 96.94 96.58 96.21 95.73 95.44 95.18 95 13 94.82 

40 97.22 96.91 96.26 95.74 95.34 95.07 94.60 94.41 

41 97.41 97.09 96.61 95.89 9565 95.41 95.10 94.91 

42 97.22 96.82 96.45 9602 95.62 95.36 95.11 94.94 

43 9732 9687 9637 9572 9536 9512 7 4 9467 

44 9724 9702 9651 9598 9566 9513 )86 9476 

45 96.64 96.30 95.90 95.52 95.25 95.16 t' .94.90 94.71 

46 97.18 96.88 96.36 95.94 95.54 95.3 95.10 94.80 

47 9699 9675 9618 9569 95 . 38 
9NQI 9500 9476 

48 97.28 97.02 96.55 96.07 95.64 9.33 95.23 95.02 

49 96.88 96.55 96.16 96.04 95.68 	
. 

$15 9484 94.67 

50 96.76 96,55 95.97 95.61 95.33 )95.08 94.84 94.54 

51 96.95 96.54 96.04 95.76 95,3 ' 	 94.92 94.80 94.25 

52 9703 9672 9621 9583 9'% 9525 9503 9462 

53 96.99 96.76 96.26 95.65 95.08 94.89 94.53 

54 97.49 97.13 96.65 96.19 y5.75 95.51 95.25 94.74 

55 97.46 97.13 96.91 96.39 	
( 

96.20 95.96 95.84 95.57 

56 97.16 96.86 9644 96.18 95.92 95.76 95.62 95.48 

57 96.93 9662 96.12 95. 95.64 95.41 95.03 94.86 

58 97.62 97.29 96.81 .. 96.10 9589 95.22 95.10 

59 97.61 97.25 96.82 9.79 96.41 96.07 95.47 95.28 

60 97.33 96.97 96.71 96.38 96.04 95.61 9540 94.92 

Ave. 97.14 96.82 96.3fr. 
1 	

96.02 95.69 95.41 95.11 94.84 

Med. 97.17 96.83 9 96.03 95.66 95.35 95.10 94.81 

stdev 0.27 0.27 0.30 0.32 0.31 0.30 0.33 

Mm. 96.64 96.30 95.90 95.52 95.22 94.92 94.60 94.25 

Max. 97.62 97.29 96.94 96.79 96.41 96.07 95.84 95.57 

Report No. R2SH161210051 - 1O - 17000 -M2 	 Page 14 of 21 

Report number S4d2e issuedtomarceto.patrucio@Iumileds.com  on Thu Dec 16 11:45:45 2021 



Bav Área (ompliance Laboratories Corp. (Dongguan) 
2, Ptlit.flL 1 •'.t 1 koad, [aflxia 1 O\ zr 

)oi iuutfl. ( ( an!tJont!. China. na. 

lhe IAS \ccieWtatiii Numhci 11 -460 ftAvo.* mpanÇl~b Corp. 

3.5 Data Set 2, 105°C, lOOmA (Forward Voltage) 

Forward Voltage (V)  
No. 

Ohr(lnitial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

31 23.13 23.18 23.14 23.15 23.15 23.15 23.15 23.15 23.15 2314 

32 2321 2326 2321 2323 2322 2322 2322 2323 2323 2322 

33 23.13 23.20 23.12 23.14 23.12 23.13 23.13 2315 23.14 23.12 

34 2341 2347 2341 2342 2341 2342 2341 2342 2342 2341 

35 23.22 23.26 23.21 2322 23.22 23.22 23.21 2323 23.22 23.21 

36 23.18 23.23 23.17 23.19 23.18 23.18 23.17 23.19 23.19 23 17 

37 2306 2311 2305 2306 2306 2305 2306 2306 2307 2305 

38 23.45 23.53 23.45 23.46 2346 2146 2346 2346 2348 23,45 

39 23.12 23.17 23.12 23.13 2312 23.12 23.13 23.13 23.13 23.12 

40 23.13 23.18 23.13 23.14 23.13 23.13 23.13 23.14 23.14 23.13 

41 23.13 23.19 23.13 23,16 23.13 23.13 d4 23.14 23.14 2313 

42 23.36 23.41 23.36 23.37 23.36 23.36 )Ç.36 23.36 23.37 23.36 

43 23.37 23.43 23.37 23.37 23.36 23.38 f i23.36 23.38 23.38 23.37 

44 23.20 23.25 23.20 23.20 23.20 23.2\ / 	23.20 23.20 23.22 23.20 

45 23.15 23.20 23.15 23.16 23.15 2k16 2315 23.16 23.17 23.15 

46 23.28 23.33 23.29 23.28 23.28 3.2V 23.28 23.30 2330 23.28 

47 23.04 23.09 23.04 23.04 23.03 .04 23.04 23.05 23.05 23.04 

48 23.19 23.24 23.19 2319 23.19j  23.20 23.19 23.20 23.21 23.20 

49 23.20 23.25 23.20 23.20 23.2< 23.20 23.20 2321 23.21 23.20 

50 23.31 23.37 23.30 23.31 23.30 23.30 23.32 23.32 2331 

51 23.13 23.18 23.13 23.12 23.13 23.12 23.13 23.15 23.12 

52 23.18 23.24 23.18 23.18 318 23.18 2318 23.19 23.20 2318 

53 23.19 23.24 23.19 23.19 23 19 23.19 23.19 23.20 23.20 23.19 

54 23.22 23.26 23.21 23.21 
' 	

23.21 23.21 23.21 23.22 23.22 23.21 

55 23.24 23.29 23.23 23 23.24 23.24 23.24 23.25 23.25 23.23 

56 23.10 23.14 23.09 23.10 23.10 23.10 23.11 23.12 23.10 

57 23.15 23.19 23.14 ç ).14 23.14 23.15 23.15 23.15 23.16 23.14 

58 23.26 23.30 23.25 23.25 23.25 23.25 23.25 23.26 23.27 23.25 

59 23.20 23.23 23.1 23.20 23.19 23.19 23.18 23.20 23.21 23.19 

60 23.28 23.32 2Pt 23.28 23.28 23.28 23.28 23.29 23.30 23.28 

Ave. 23.21 23.26 23.21 23.21 23.21 23.21 23.22 2322 23.21 

Med. 23.20 23.24 o 	23.19 23.20 23.19 23.20 23.19 23.20 23.21 23.20 

stdev 0.10 0.10 2o.io 0.10 0.10 0.10 0.10 -__0.10 	- 2.___ 
Mm. 23.04 ' 	23.04 23.04 23.03 23.04 23.04 23.05 23.05 23.04 

Max. 23.45 23.5?' 23.45 23.46 23.46 23.46 23.46 23.46 23.48 23.45 
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Ba Area Compliance Laboratories Corp. (Dongguan) 
Nn. 12, PnInin 	Road, Tanxa T(\\ 11 . zr 

I)i 	(Iminedolle. ( h na 
flie IAS .\ccieditation Nuniber VI ,-460 ftAt*.- inant* Ls Coip. 

Forward Voltage (V)  
No. 

10000hrs 11000 hrs  l2000hrs 13000hrs 14000hrs 15000hrs 16000tirs 17000hrs 

31 23.14 23.16 23.15 23.15 23.20 23.19 23.24 23.23 

32 23.22 2124 23.22 23.23 23.28 23.26 23.32 23.48 

33 23.12 23.14 23.13 23.15 23.19 23.17 23.25 23.23 

34 23.41 23.42 23.41 23.42 23.48 23.46 23.51 23.51 

35 2322 23.23 23.23 23.23 23.27 23.26 23.31 23.31 

36 23.18 23.19 23.18 23.18 23.23 23.22 23.26 23.33 

37 23.05 23.06 23.05 23.05 23.11 23.09 23.35 23.24 

38 23.46 23.47 23.46 23.46 23.51 23.51 23.54 23.66 

39 23.13 23.14 23.13 23.12 23.18 23.17 23.21 23.21 

40 23.13 23.15 23.15 23.14 23.18 23.18 23.24 23.23 

41 23.13 23.15 23.13 23.14 23.19 23.18 23.23 23.25 
/ 

42 23.36 23.37 2336 23.37 23.41 23.40 /3.46 23.46 
, 

43 23.37 23.38 23.37 23.39 23.42 23.42 )&T51  23.49 

44 23.20 23.21 23.20 23.23 23.25 23.24 / 23.30 2343 

45 23.15 23.17 23.16 23.18 23.21 23.2e ) 	23.25 23.27 

46 23.28 23.29 23.28 23.30 23.34 23/ 23.36 23.57 

47 23.04 2306 23.04 23.06 23.09 j01 0 23.14 23.13 

48 2319 2320 2319 2322 2325 24 2327 2329 

49 23.20 23.26 2321 23.23 23.25j 23.25 23.31 23.29 

50 23.31 23.32 2331 23.34 23 3( 23.35 23.42 23.43 

51 2313 23.13 2312 23.16 ' 23.18 2333 23.23 

52 23.18 23.19 23.18 23.21 23.24 23.25 23.49 

53 23.19 23.21 23.19 23.21 3.25 2323 23.27 23.27 

54 2321 2322 2321 2323 2329 2325 2329 2331 

55 23.23 23.25 23.24 23.261  23.40 23.28 23.32 23.32 

56 23.10 23.11 23.10 21C22,1'  23.20 23.16 23.19 23.21 

57 23.14 23.17 23.16 23.23 23.19 23.24 23.23 
', 	

., 

58 23.25 23.27 23.25 23.35 23.29 23.37 23.34 

59 23.19 23.20 23.19 	, 
23.21 23.30 23.23 23.31 23.29 

60 23.28 23.29 23.2L,% 23.28 23,35 23.31 2152 23.35 

Ave. 23.21 23.22 2$Q 23.22 23.27 23.25 23.32 23.34 

Med. 23.19 23.21 444 23.22 23,25 23.24 23.31 23.30 

stdev 0.10 0.10 >010 0.10 0.10 0.10 0.10 0.13 

Mm. 23.04 23.06 23.04 23.05 23.09 23.09 23.14 23.13 

Max. 23.46 23 23.46 23.46 23.51 23.51 23.54 23.66 
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Bav Arca Conipliance Laboratories Corp. (Dongguan) 
No. 1 2,  Ptilun- Va , zr Rad. 1 	xa 1 	n. 

f)ontiuLItr1. (iti ntdoni.. ( h na. 

lhe l\S Accrediiation Nunhcr 11 -460 

3.6 Data Set 2, 105°C, lOOmA (Chromaticity Shift) 

No. 
u • 	 v' 	CCT(K)  Chromaticity Shift (AUv)  

Ohr(lnitial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 

31 0.2594 0.5254 2774 0.0001 0.0007 00010 0.0010 00015 0.0019 0.0022 

32 02596 05266 2764 00001 00007 00009 00009 00015 00019 00022 

33 0.2594 0.5264 2770 0.0002 0.0008 0.0010 0.0014 0.0016 0.0018 00021 

34 02595 05251 2774 00002 00007 00009 00012 00015 00019 00021 

35 0.2598 05260 2763 00002 0.0007 0.0009 0.0012 0.0015 0.0019 0.0021 

36 0.2597 0.5259 2766 0.0002 0.0007 0.0011 0.0012 0.0016 0.0018 0.0022 

37 02586 05253 2792 00001 00007 00010 00012 00016 00017 00022 

38 02593 0.5259 2773 0.0002 0.0007 00010 0.0013 00016 0.0018 00021 

39 0.2597 0.5255 2767 0.0001 0.0008 0.0010 00014 j 	0.0016 0.0019 00021 

40 0.2591 0.5254 2781 0.0001 0.0008 0.0011 kVO14 0.0017 0.0019 0.0022 

41 0.2584 0.5257 2795 00003 0.0007 . 0011 0.0015 0.0019 0.0021 

42 0.2589 05270 2777 0.0002 0.0007 ro .0009  NV  b012 0.0015 0.0017 0.0021 

43 0.2590 0.5251 2783 0.0001 0.0007 0.0010 0.0013 00016 0.0019 0.0021 

44 0.2595 0.5251 2773 0.0001 0.0008 0.0010\ ' 0.0013 0.0016 0.0019 0.0021 

45 02596 0.5257 2769 0.0001 0.0008 0.0'4/ 0.0013 00016 0.0019 0.0022 

46 02583 0.5246 2801 0.0002 0.0007 o 	0 0.0012 0.0015 0.0018 0.0020 

47 0.2590 0.5257 2781 0.0001 0.0008 11 0.0014 0.0016 0.0019 00021 

48 0.2598 0.5262 2762 00001 0.0010/ 40013 0.0015 0.0018 0.0021 0.0023 

49 0.2590 05242 2788 0.0001 
OOOO7 " ' 

0,0012 0.0013 0.0016 0.0018 00021 

50 0.2591 0.5261 2778 0.0003 00 	
9 

0.0012 0.0014 0.0016 0.0019 0.0021 

51 0.2594 0.5248 2777 0.0002 o 
* 

õ'W 0.0010 0.0013 0.0016 0.0018 0.0021 

52 02592 0.5256 2778 0.0001 ÇO08 0.0011 0.0013 0.0017 00019 0.0021 

53 0.2593 0.5261 2773 0.0001 0.0008 0.0012 0.0013 0.0016 0.0019 0.0020 

54 0.2588 0.5253 2788 o.00ü,\ 0.0007 0.0011 0.0013 0.0016 0.0018 00021 

55 0.2588 0.5262 2783 o.9Y2 0.0008 0.0012 0.0013 0.0017 0.0019 0.0021 

56 0.2590 0.5257 2782 0.0008 0.0010 0.0013 0.0016 0.0018 00020 

57 0.2588 0.5257 2785 001 0.0008 0.0012 0.0014 0.0016 0.0019 0.0021 

58 0.2595 0.5249 2775 	(50.0002 0.0007 0.0011 0.0013 0.0016 0.0020 0.0022 

59 02589 0.5249 2787.C° 0.0001 0.0007 0.0010 0.0013 00016 0.0019 0.0021 

60 02599 0.5259 27 0.0001 0,0008 00011 0.0013 00016 0.0019 0.0022 

Ave. 0.2592 0.5256 7 0.0002 0.0008 0.0011 0.0013 0.0016 0.0019 0.0021 

Med. 0.2593 - 0.5257 C777 0.0001 0.0008 0.0011 0.0013 0.0016 0.0019 0.0021 

stdav 0.0004 0.000( 10 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Mm. 0.2583 0. '  2761 0.0001 0.0007 0.0009 0.0009 0.0015 0.0017 0.0020 

Max. 0.2599 0.5270 2801 0.0003 0.0010 0.0013 0.0015 0.0018 0.0021 0.0023 
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	Bav Área (onpIiance 1ahoratories Corp. ( Dongguan) 

-;:-- 

Chromaticity Shift (u'v)  

i_ 8000hrs 9000hrs 
_________ 

10000hrs 
_________ 

11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 

31 0.0028 00029 0.0033 00035 0.0037 00037 0.0038 00039 0.0041 00042 

32 0.0028 0.0028 0.0032 00035 0.0037 0.0038 00039 0.0039 O 0040 0.0043 

33 00027 00029 00032 00035 00038 00038 0 . 0039 00039 00039 00042 

34 00027 00030 00032 00035 00038 00038 00039 00040 00040 00042 

0.0027 0.0029 0.0032 00035 0.0037 0.0037 0.0038 0.0040 00040 00043 

36 0.0027 0.0031 0.0033 0.0035 00038 0.0039 0.0041 00043 0.0044 00047 

37 00027 00030 00033 00035 00037 00038 00040 00041 00042 00043 

38 0.0026 0.0030 00032 0.0035 0.0037 0.0038 0.0040 0.0041 0.0042 0.0044 

39 0.0027 0.0030 0.0034 0.0035 0.0038 0.0039 0.0041 0.0042 0.0042 0.0044 

0.0028 0.0031 0.0034 0.0036 0.0038 0.0040 0.0040 0.0042 0.0043 0.0045 

41 0.0027 0.0029 0.0034 0.0035 0.0038 0.0038 0.0039 0.0040 0.0041 0.0042 

42 0.0026 0.0029 0.0032 0.0035 0.0036 0.0037 0,0038 0.0038 0.0040 0.0041 

43 0.0028 0.0030 0.0033 0.0035 0.0037 0.0038 . 	 39 0.0040 0.0042 00043 

44 0.0026 0.0030 0.0033 0.0035 0.0037 0.0038 040 0.0041 0.0042 0.0043 

45 0.0027 0.0031 0.0034 0.0036 0.0038 0.0040( 1.0042 0.0042 0.0042_-  0.0042 

46 0.0025 0.0029 0.0033 0.0036 0.0038 0.003Ç\ 0.0039 - 0.0039 0.0040 0.0042 

0q> 47 00027 00030 00033 00036 00037 00041 00042 00043 00043 

48 0.0029 0.0032 0.0035 0.0038 0.0039 40 0.0042 0.0044 0.0045 0.0044 

49 0.0027 0.0030 0.0032 0.0036 0.0038 M38 0.0039 0.0042 0.0044 00043 

50 00026 0.0030 0.0032 0.0035 0.0037/ 1.0038 0.0040 0.0042 0.0049 0.0051 

51 0.0027 0.0030 0.0033 0.0036 0.003S< 0.0038 00039 0.0040 0.0043 0.0043 

52 0.0027 0.0030 0.0034 0.0036 0.0 0.0038 0.0039 0.0040 0.0045 0.0042 

53 0.0026 0.0030 0.0034 0.0036 0.0038 0.0037 0.0037 0.0037 0.0040 

54 00027 00030 00034 00037 ?0039 00039 00040 00043 00045 00045 

55 0.0026 0.0030 0.0035 0.0037 0038 0.0038 0.0040 0.0042 0.0045 0.0045 

56 0.0027 0.0030 0.0034 0.003a. 0.0038 0.0038 0.0039 0.0041 0.0044 0.0044 

57 0.0027 0.0031 0.0035 0.0 00039 0.0039 
.. 	 . 

0.0041 0.0044 0.0046 0.0046 

58 0.0026 0.0031 0.0035 415J7 0.0039 0.0040 0.0040 0.0043 0.0044 0.0047 

59 0.0027 0.0031 0.0034 (b36 0.0039 0.0040 0.0042 0.0044 0.0046 0.0048 

60 0.0027 0.0030 0.0034 . 0.0036 0.0038 0.0039 0.0041 0.0044 0.0045 00049 

Ave. 00027 00030 00036 0.0038 0.0039 0.0040 0.0041 0.0043 00044 

Med. 0.0027 0.0030 0.. 0.0036 0.0038 0.0038 0.0040 0.0041 0.0042 0.0043 

stdev 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0003 0.0002 

Mm. 0.0025 0.0028 .0032 0.0035 0,0036 0.0037 0.0037 0.0037 0.0037 0.0040 

Max. 0.0029 0.0032 0035 0.0038 0.0039 0.0040 1 	0.0042 0.0044 0.0049 0.0051 
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4 - DUT Photo 

4.1 Mechanical Dimensions 

.4.3' 

Ali dimensions are in miiiimeter 

4.2 fltlTPhntn 
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Directions 

1. The information marked "superscript #' is provided by the applicant, Lhe laboratory is not responsible for its authenticity and this 

information can affect the validity of the result in the Lest report. 

2. Unless otherwise stated Lhe results shown in this test report refer only (o the sample(s) Lested. 

3. Otherwise required by Lhe applicant or Product Regulations, Decision Rule in this report did not consider Lhe uncertainty. 

4. The extended uncertainLy given in this report is obtained by combining Lhe standard uncertainty times Lhe coverage factor K with 

the 95% confidence interval. 

5. This report cannot be reproduced except in full, withouL prior written approval of Lhe Company. 

6. This report is valid only wiLh a valid digital signature. The digital signature may be ayailable only under the Adobe software above 

version 7.0. 

7. The lab has been accredited by IAS and Lhe detaisl sees 

460&number=&org=&city=&state=&country=&zip=&status= 	' 

END OF REQRT 

N. 
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1 - General Information 

1.1 Description of LED Light Sources 

Sampie Size: 

60 PCS test samples were in good condition and received on 2016-12-10. The samples were numbered from 1 to 30 and 31 to 60. 

Manufacturer: 	Lumileds Malavsia Sdn Bhd 

Modei: LUXEON 5050 

Part Number: L150-2780502400000 

Part Type: LED Package 

Drive Levei: DC 200mA 

Nominal CCT: 	2700K 

Sampiing Method: 

LED samples for IESNA LM-80 testing consist of units built from a minimum of tlee' nariufacturing bIs with each manufacturing 101 

built from different wafer boIs built on non-consecutive days. 

These manufacturing bIs are picked to represent a wide parametric distribufbt. 

1.2 Standards Used: 

i 
• 	IESNA LM-80-15: lES Approved Method for Measuring 	Maintenarice of LED Light Sources. 

• 	CIE 127:2007: Measurement of LEDs (This standard Wffmot accredited by IAS) 

1.3 Testing Equipment 

Cabibration due 
Device Manufacture Mtbl No Serial No Calibration date 

date 

0.3m integrating sphere EVERFINE Dianeter0.3m 1011119 2019-03-08 2020-03-07 

Programmabie Test Power 
EVERFINE LED300E 1008002 2019-03-08 2020-03-07 

for_LEDs  

High accuracy array 
EVERFtN HAAS 2000 1012016T 20190308 20200307 

spectro rad iometer  

Standard Light Source EVE*INE D062 G100278CJ7351206 2018-12-24 2019-12-24 

Precision digital stabilized 
,FINE WY605-V110 G115987CJ7321114 2019-03-08 2020-03-07 

DC power supp b y 

Multilayer aging machine BACL 132-270 20022 2019-03-10 2020-03-09 

Multilayer aging machine BACL 132-270 20013 2019-03-10 2020-03-09 

Digital CC&CV DC Power 
EVERFINE WY5015 11090008 2019-07-23 2020-07-22 

Supply 

1.4 Drive Levei 

Samples are driven with a constant direct current (DC) during maintenance test, photometric and electrical measurement. The current 
value was regulated to within ±3% of the specified vabue of lhe manufacturer during maintenance test, and was within ±0.5% during 
photometric and electrical measurement test. 

1.5 Ambient Conditions for Maintenance Test 

For lumen maintenance test, sampies within one data set. were mnstalied  on cooiing boards in thermal chambers with minimai 

ambient airflow. The case temperature and ambient temperature was monitored by therrnocouples which one was soldered to the 
coldest DUTs' case (TMPLEO) location. whibe lhe other is mounted at a distance of 5 mm above lhe TMP location. 
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During iiíe testing, TMPLED aí the coidest LEDs were ma;ntained ai a temperature that was greater than ar equai ta 2C beiaw Lhe 
correspanding nominal case temperature. Surrounding air was malntained ai a temperature that was greater than ar equai to 5C 
beiow Lhe carrespanding nominal case temperature. Thermocaupies were shieided fram direct DUT apticai radiation and campiy with 
ASTM E230 Tabie 1 'Speciai Limits. 

Samples were cannected to DC power suppiy in series circuits with a constant current. The forward current was regulated to within 
±3% aí the specified vaiue af Lhe manufacturer. 

The reiative humidity within chamber was kept iess than 65% during test. 

For phatametry measurement. Lhe ambient temperature during tesi was set ia 25C ± 2C, RH <65%. 

1.6 Photometric Measurement Method and Uncertainty 

integrating sphere and spectraradiameter is used to measure tuminaus flux and chramaticity caardinate uv'. 2rr measurement was 
used and sampie was drived by DC pawer suppiy. The farward current was reguiated ia within ±0.5% aí Lhe nominal value. The tesi 
system was calibrated by haiagen reference iamp. The ambient temperature during test was sei to 25 ° C ± 2°C. RH <65%. The 
temperaiure measuremeni paint was iacaied in Lhe sphere and Lhe temperature was detected by a temperature prabe. 

The uncertainiy aí Lhe light output measurements is U=1.59% (K2), ai the 95% orftence levei. The uncertainty of the correlated 
caiar Lemperature measuremenis is U=21K (K=2), ai Lhe 95% confidence levei. ,. 

The uncertainty aí the temperature is U=0.8671°C (K2). ai Lhe 95% caníidencJ.tsef 

1.7 Statement of Traceability 

Bay Area Campliance Laborataries Corp. (Dangguan) aiiested Lhat 	ibraion has been perforrned using suitable siandards 
traceable ia Natianal Primary Siandards and Iniernaiianal Sysiem aL)tiít(Si). 
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1.8 SampleSet 

Data Set 1: 85C, 200mA 

Part Number: L150-2780502400000 

Number of Units: 30 

Case Temperature: >83C 

Ambient Tem perature: >80C 

Life Test Drive Current: 200mA 

Measurement Current: 200mA 

Data Set 2: 105C, 200mA 

Part Number: L150-2780502400000 

Number of Units: 30 

Case Temperature: >103C 

Ambient Temperature >100 C 

Life Test Drive Current: 200mA 

) 

Measurement Current: 200mA 
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2 - Summary of Test Result 

1 	Sample 
Data Set:  

1 	Failures 1 	Test 1 	Test 1 	a: 
Reported TM-21 	1 

Size Observed: Interval Duration 1 L70  Lifetime 

1 30 0 1 	1000hrs 1 	17000hrs 1 	3.317E-06 1 	1.009 >102000 hrs 

2 30 O l000hrs l7000hrs 3.911E-06 1.008 93.000hrs 

Average Lumen Maintenance (Percentage ot Initial Luminous Flux) 

Data 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 100.11% 99.84% 99.61% 99.34% 99.08% 98.79% 98.55% 98.28% 97.98% 

2 99.92% 99.60% 99.29% 98.95% 98.63% 98.311 98.05% 9772% 97.37% 

Dita 
10000hrs 11000hrs 12000hrs 13000hrs 14000hrs J 	1.6O4rs 16000hrs 17000hrs 

1 97.66% 97.33% 96.93% 96.60% 96.31% 	j_°64% 95.74% 95.41% 

2 97.00% 96.66% 96.18% 95.77% 95.40% k. /5.09% 9476% 94.39% 

Average Chromaticity Shift 

Data 1000hrs 2000hrs 4000hrs 000hrs 6000hrs 7000hrs 8000hrs 9000hrs 3000hrs_-  

1 0.0004 0.0007 0.0009 0.00111k1 
 °'° 	

0.0016 0.0019 	- 0.0023 0.0025 0.0028 

2 0.0005 0.0010 0.0014 0.001!°'°oo) 0.0019 
.-.-....-___ 

0.0022 
_____ 

0.0025 
---- ... ........ . 

0.0027 0.0031 

Data 10000hrs 11000hrs 12000hrs Ohrs 14000hrs 15000hrs 16000hrs I7000hrs 

1 0.0030 0.0033 0.0036 \0.0038 0.0039 0.0042 0.0044 0.0046 

2 0.0035 0.0037 0.0038Ç 0.0040 0.0041 0.0043 0.0045 0.0047 

Average Lumen Maintenance and Cticity Shift VS. Time 

110% 	 0,0045 

105% 
	

0,0040 

100% 
	

00035 

95% 
	 0.0030 

0.0025 
5 90% 
E 
	

0.0020 	2. 

85% 	
0.0015 	6 

80% 
	

00010 

75% 
	

0.0005 

70% 
	 0.0000 

O 	1000 	2111113 	3000 	1000 	5000 	6000 	7000 	.500 	9000 	10000 	11 OCO 	12000 	13000 	11000 	3001) 	Ibutiti 

Time (Sours) 

- Data Set 1 Flux 	 Data Set 2 Flua 

Data Set 1 ttuv' 	- Data Set 2 Auv 
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- Test Data 

3.1 Data Set 1, 85°C, 200mA (Lumen Maintenance) 

Na. 
O(Im) Lumen Maintenance (%)  

Ohr(initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 711.3 100.30 10004 9983 9965 9942 99.11 98.76 9847 9821 

2 7477 10009 9991 9959 9934 9884 9838 9819 9782 9749 

3 7334 9986 9944 9932 9907 9881 9855 9821 9793 9768 

4 7006 9994 9977 9941 9903 9874 9857 9832 9804 9780 

----- 
7334 100.16 99.82 99.54 99.18 98.99 98,61 98.25 97.85 9755 

6 716.7 100.29 99.94 99.61 99.50 9925 9907 98.87 98.52 98.26 

7 7299 10008 9979 9964 9959 9936 9915 9882 9856 9833 

8 743.8 99.97 99.70 99.57 99.33 99.23 8.94 98.76 98.49 9813 

9 715.5 100.15 99.85 99.62 99.25 98.91 P91kq7 98.45 98.27 9785 

10 732.2 100.12 99.81 99.71 99.33 98.91 .80 98.58 98.20 97.79 

11 730.3 100.10 99.73 99.64 99.27 99.11 ( 98.97 98.81 98.48 98.25 

12 743.9 100.01 99.88 99.64 99.45 
' 	

98.88 98.63 98.37 98.01 

13 728.1 100,18 99.92 99.57 99.46 9ã,  uj 98.74 98.24 97.99 97.65 

14 716.0 99.96 99.69 99.53 99.36 Q919 98.84 98.70 98.49 98.28 

15 729.1 100.19 99.89 9971 99.47 ' 9130 98.92 98.68 98.31 98.04 

16 728.3 99.97 99.68 99.60 99.40/ ur99 16 98.94 98.54 98.27 9790 

17 691.1 100.10 99.86 99.62 99.23' Ç 98.93 98.54 98.42 98.21 9789 

18 7406 100.20 100.01 99.66 9^ 99.00 98.70 9865 9842 9819 

19 7238 9996 9978 9952 9872 9848 9826 9794 9765 

20 745.5 100.07 99.70 99.36 9.05 98.85 98.66 9840 98.05 9772 

21 722.1 100.15 99.72 99.52 	4 99,17 98.88 98.75 98.60 98.41 98.27 

22 705.9 100.07 99.93 99.52 99.38 99.08 98.65 98.44 98.06 97.90 

23 713.5 100.20 99.92 99.15 99.03 98.88 98.61 98.35 98.00 

24 701.9 100.23 100.11 99.52 99.49 99.20 99.17 98.79 98.36 

25 729.3 100.04 99.62 Ç.si 99.31 99.25 98.90 98.86 98.52 9835 

26 729.0 100.29 99.90g' 99.85 99.59 99.45 9900 9867 98.57 98.31 

27 723.9 99.90 99.8r 99.74 99.54 99.36 98.99 98.89 98.72 98.37 

28 734.8 100.15 1j 99.85 99.51 99.25 98.86 98.46 98.31 98.07 

29 719.5 100.25 99.46 99.17 9885 98.37 97.97 97.69 97.44 

30 706.1 100.27 Ç997 99.62 , 99.31 - 9892 98.68 98.39 98.14 	- 9779 

Ave. 724.2 100.1 99.84 99.61 99.34 99.08 98.79 98.55 98.28 97.98 

Med. 728.2 10i 99.85 99.61 99.34 99.06 98.82 98.59 98.31 9800 

stdev 14.2475 0.1215 0.1438 0.1375 0.1712 0.2234 0.2225 0.2631 0.2752 0.2855 

Mm. 691.1 99.86 99.44 99.32 
1 	99.03 98.72 98.37 97.97 97.69 97.44 

Max. 747.7 100.30 100.11 99.89 1 	99.65 99.49 99.20 99.17 98.79 98.37 
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No. 
Lumen Maintenance (%) 

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 9786 97.60 97,33 96.94 96.50 9606 9602 95.63 

2 97,07 96.64 9635 95.99 9565 95.01 94.65 94,22 

3 97.40 96.95 96.30 96.07 95.76 95.53 1 	95.32 94.91 

4 97.67 97.27 96.70 96.22 96.00 95.58 95.23 94.70 

5 97.26 97.14 96.60 96.10 9585 95.68 95.20 94.86 

6 97.96 97.66 97.20 96.68 96.37 96.00 95.48 95.44 

7 98.05 97.88 97.37 96.84 96.59 96.38 95.94 95.52 

8 97.80 97.39 96,91 96.50 96.33 95.82 95.70 95.40 

9 97.32 96.87 96.45 96.10 95.78 95.67 95.50 95.00 

10 97.39 97.10 96.68 96.22 9607 95.83 95.37 95.02 

11 97.90 97.55 97.17 97.04 9673 96.28 95.97 95.50 

12 97.74 97.37 97.14 96.77 9661 96.34 6.01 9568 

13 97.46 97.25 96.66 96.33 96.11 95.95 d\88 95.52 

14 97.99 97.68 97.57 97.37 97.15 97.05 )S87 96.30 

15 97.83 97.46 97.31 96.78 96.67 96.49 96.37 96.23 

16 97.61 97,13 96.65 96.42 96.11 95.6S / 	95.32 95.18 

17 9753 9741 9706 9690 9657 98v7 9606 9570 

18 9793 9773 9725 9673 9657 J22 9611 9581 

19 97.36 97.11 96.79 96.71 96.44 ' i19 96.10 95.79 

20 97.36 96.97 96.70 96.51 96.15,, 	' '96,04 95.94 95.88 

21 98.01 97.56 97.04 96.94 96.6.( 96.41 9583 95.64 

22 97.62 97.27 96.69 96.50 968 95.89 95.54 95.48 

23 97.52 97.22 9694 96.71 XW, 9608 95.50 95.36 

24 97.95 97.49 97.01 96.75 ?6.30 96.21 95.65 94.99 

25 97.97 97.55 97.09 96.96 96.53 96.46 96.30 95.87 

26 98.04 97.67 97.24 96.71 96.47 96.21 95.95 95.62 

27 98.14 97.96 97.83 97. 9696 96.71 96.23 95.77 

28 9 7.7 7 97.29 96.80 . 96.41 96.23 96.04 95.66 

29 96.93 96.50 96.16 95.32 94.94 94.59 94.45 

30 97.46 97.25 96.81 	. 96.59 96.18 9613 95.65 95,13 

Ave. 97.66 97.33 96.9 96.60 96.31 96,04 95.74 95.41 

Med. 97.71 97.33 96.69 96.39 96.10 95.86 95.51 

stdev 0.3146 0.3390 ÀiM 0.3982 0.40 0.45 0.49 0.48 

Mm. 96.93 96.50 96.16 95.62 95.32 94.94 94.59 94.22 

Max. 98.14 97.96 97.83 97.39 97.15 97.05 96.87 96.30 
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Bav \rea ConpLiance I.ahoratories Corp. (Dongguan) 
12. Pulung !at 1 Ruad, Tangxi 1 o\\[]. 
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3.2 Data Set 1, 85°C, 200mA (Forward Voltage) 

No. 
Forward Voltage (V)  

Ohr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 2497 25.00 24.98 24.98 24.98 24.98 24 97 24.98 2499 24.97 

2 2540 2540 2539 2539 2539 2538 2537 2537 2539 2536 

3 24.67 24.66 24,64 24.65 24.65 24.64 24.65 24.64 24.66 24,63 

4 25.00 25.01 24.99 25.00 24.99 24.98 24.98 24.98 25.00 24.98 

5 25.18 25.20 25.16 25.19 25.15 25.15 25.14 2515 25.18 2514 

6 24.89 24.91 24.88 24.90 24.87 24.87 24.87 24.87 24.88 24.86 

7 24.98 25,00 24.98 25.00 24.98 24.97 24.97 24.97 24.98 24.96 

8 25.66 25.69 25.66 25.68 25.68 25.65 25.65 25.63 25.66 25.64 

9 24.94 24.96 24.94 24.95 24.95 24.93 24.92 24.92 24.95 24.92 

10 25.05 25.07 25.05 2506 25.05 25.04 25.03 25.03 25.05 25.03 

11 25.33 25.35 25.33 25.34 25.32 25.32 i31 25.30 25.32 25.31 

12 25.31 25.32 25.32 25.31 25.31 25.30 	. /.29 2528 25.31 25.28 

13 25.14 25.15 25.14 25.14 25.14 25.13Ç° 25.13 25.12 25.14 25.11 

14 24.99 25.00 24.99 24.99 24.99 24.9 	4,  / 	24.97 24.97 25.00 24.95 

15 24,93 24.95 24.93 24.94 24.93 243 24.92 24.92 24.95 24.91 

16 24.99 25.01 24.98 25.00 25.00 4.99 24.99 24.98 25.01 24.98 

17 25.15 25.18 25.16 25.17 25.16 16 25.15 25.15 25.19 2516 

18 25.18 25.20 25.18 25.17 25.16 D2515 25.15 25 15 25.19 25.16 

19 25.17 25.19 25.18 25.18 25 11 25.16 25.16 25.16 25.19 25.18 

20 25.38 25.40 25.39 25.39 25âÇ 25.37 25.37 25.37 25.40 25.37 

21 25.00 25.02 25.01 25.01 24.99 24.98 24.99 25.01 24.99 

22 24.93 24.95 24.95 24.94 N4.93 24.92 24.92 24.92 24.95 24.94 

23 25.25 25.26 25.24 25.24 	
( 

° 25.23 25.22 25.24 25.23 25.25 25.23 

24 25.13 25.18 25.17 25.1Q 25.16 25.15 25.16 25.15 25.17 25 14 

25 25.10 25.13 25.11 25 25.10 25.09 25.11 25.14 25.13 25.09 

26 24.70 24.74 24.71 24.70 24.69 24,71 24.74 24.72 24.70 

27 24.84 24.86 24.86 87 24.85 24.83 24,85 24.88 24.86 24.84 

28 24.91 24.93 24.93 24.93 24.93 24.91 24.92 24.95 24.93 24.91 

29 24.53 24.56 24.53 24.54 24.53 24.53 24.54 24.55 24.52 

30 24.92 24.94 2 24.93 24.92 24.91 24.92 24.93 24.93 24.90 

Ave 25.05 25.07 25.06 25.05 25.04 25.04 25.05 25.06 25.04 

Med. 25.00 25.02 25.00 25.01 25.00 24.99 24.99 24.99 25.01 24.99 

stdev 0.2328 0.2327 2320 02326 02324 0.2319 02292 02233 02305 02310 

Mm. 24.53 24 24.55 24.53 24.54 24.53 24.53 24.54 24.55 24.52 

Max. 25.66 25.69 25.66 25.68 25.68 25.65 25.65 25.63 25.66 25.64 
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No. 
Forwarci Voltage (V)  

10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 24.96 2500 24.99 24.99 25.07 24.99 2527 25.11 

2 25.35 2542 25.40 24.99 25.46 24.99 25.59 25.76 

3 24.63 24.69 24.66 24.81 24.74 24.73 24.81 24.95 

4 24.98 25.01 25.00 24.99 25.06 24.99 25.17 25.35 

5 2514 25.18 2516 24.99 2523 24.99 25.47 25.52 

6 24.87 24.89 24.89 24.98 24.96 24.97 25,12 25.05 

7 25.00 24.99 24.97 24.99 25.06 24.99 25.28 25.19 

8 25.67 25.68 25.65 24.99 25.74 25.69 25.88 25.96 

9 24.95 2495 24.93 24.94 25.02 2499 25.15 25.28 

10 25.06 25.07 25.04 24.99 25.14 24.99 25.38 25.28 

11 25.35 25.36 25.33 24.99 25.42 2499 25.50 25.65 

12 25.29 25.34 25.30 24.99 25.41 24.99 3 25.58 

13 25.14 25.18 2514 24.99 25.23 24.99 d 2541 

14 24.99 25.01 24.99 24.99 25.07 24.99 .17 25.19 

15 24.94 24.95 24.94 24.94 25.01 24.99 f .25.09 25.20 

16 25.02 25.02 24.99 24.99 25.07 24.9t 25.21 25.26 

17 2518 2524 2517 2499 2525 2 	9 2551 2543 

18 25.19 25.20 25.18 24.99 25.25 /499 25.33 25.51 

19 25.18 25.21 25.18 24.99 25.27 2/99 25.65 25.50 

20 25.38 25.43 25.40 24.99 2547, 24.99 1 	25.55 25.54 

21 25.00 25.02 24.99 24,99 25.0i( 24.99 

24 99 

25.21 25.26 

22 24.94 24.94 24.93 24.95 25 O4 25.27 25.22 

23 25.24 25.26 25.24 24.99 24.99 25.54 25.52 

24 2517 2517 2517 2499 ?527 2499 2554 2552 

25 25.11 25.11 25.11 24.99 	( 25.22 24.99 25.42 25.34 

26 24.72 24.72 24.71 24.7 24.80 24.78 25.01 24.86 

27 24.86 24.88 24.86 24. 24.97 24.93 25.02 25.00 

28 24.94 24.95 24.93 25.05 24.99 2524 2524 

29 24.54 24.55 24.54 2457 24.63 24.60 24.81 24.84 

30 24.92 24.96 24.94 %. 	24.95 25.01 24.98 2508 2509 

Ave. 25.06 25.08 25.0Ç 24.95 25.14 24.98 25.31 25.32 

Med. 25.01 25.02 2 24.99 25.08 24.99 25.28 2528 

stdev 0.2314 0.2362 0.0949 0.23 0.16 0.25 0.26 

Mm. 24.54 24.55 ,24.54 24.57 24.63 24.60 24.81 24.84 

Max. 25.67 25.68 25.65 24.99 25.74 25.69 25.88 25.96 
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Bay Area Compliance Laboratories Corp. (Dongguan) 
2, P lotg 1 	Road, Tingxia ro 

Doi iu li; ri. (i ti a i I Ld4 ni. (hint. 
The l,\S .\ccr.,diiatiun Numbcr II -4(() "v *,ea Conpana L.s Cp. 

3.3 Data Set 1, 85°C, 200mA (Chromaticity Shift) 

No. 
u' 	 v• 	CCT(K)  Chromaticity Shift (\uv')  

Qhr(InitiaI) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 

1 0.2568 0.5232 2843 0.0007 0.0006 00008 0.0011 00015 0.0018 00022 

2 02577 05248 2815 00006 00007 00009 00013 00017 00023 00024 

3 02583 05252 2799 00007 00009 00009 00014 00017 00021 00024 

4 02582 05243 2805 00005 00007 00009 00014 00016 00021 00023 

5 0.2577 0.5251 2813 00004 0.0009 0.0009 0.0015 00018 00023 0.0026 

6 0.2574 0.5237 2826 0.0005 0.0007 0.0009 0.0013 0.0017 0.0020 0,0023 

02575 05242 2822 00005 00009 00009 00013 00017 00022 00024 

8 0.2571 0.5238 2831 0.0004 0.0007 0.0009 0.0009 0.0016 0.0020 0.0024 

9 0,2583 0.5260 2795 0.0004 0,0006 0.0007 0.0009 0.0016 0.0021 0.0022 

10 0.2577 0.5249 2813 00004 0.0006 0.0009 X.0012 0.0016 0.0022 0.0024 

11 0.2572 0.5246 2825 0.0004 0.0007 0.0010 O.NO2 0.0016 00019 0.0025 

12 0.2585 0.5256 2792 0.0004 0.0006 0.0008 0b010 0.0015 0.0016 0.0022 

13 0.2569 0.5251 2831 0.0005 0.0007 0.0009 ' 	 0.0010 0.0016 0.0017 0.0024 

14 0.2575 0.5239 2824 0.0004 0.0007 0. 0 0 1'0*N, 0.0012 0.0016 0.0019 0.0024 

15 0.2574 0.5237 2827 0.0004 0.0008 0.0/ 0.0011 0.0016 0.0018 00023 

16 02580 0.5256 2803 0.0003 0.0008 09 0.0010 0.0015 0.0017 00023 

17 0.2571 0.5246 2828 0.0003 0.0007 	4 009 0.0010 0.0016 0.0018 0.0023 

18 0.2574 0.5249 2820 0.0003 0.000/, 0.0009 0.0011 0.0016 0.0018 0.0023 

19 0.2571 0.5255 2823 0.0004 
"1 

0.0007 ' 0.0009 0.0012 0.0017 0.0018 0.0024 

20 0.2572 0.5234 2832 0.0003 9.0 UO8 0.0009 0.0012 0.0016 0.0018 0.0023 

21 0.2577 0.5241 2817 0.0004 N, U0.0 	6 0.0009 0.0012 0.0016 0.0019 0.0023 

22 0.2574 0.5234 2827 0.0004 3D006 0.0009 0.0011 0.0016 0.0018 00023 

23 0.2576 0.5233 2823 0.0003 30.0006 0.0008 0.0010 0.0016 0.0017 00022 

24 0.2562 0.5272 2835 0.00 0.0005 0.0007 0.0009 0.0014 0.0016 0.0022 

25 0.2570 0.5241 2833 0.00 0.0006 0.0009 0.0010 0.0016 00017 0.0019 

26 0.2578 0.5246 2813 ti45 0.0008 0.0010 0.0013 0.0017 00018 0.0021 

27 0.2576 0.5256 2811 0004 0.0006 0.0008 0.0010 0.0016 0.0017 0.0019 

28 0.2580 0.5242 2810 0.0003 0.0006 0.0008 0.0010 0.0015 0.0017 0.0020 

29 0.2573 0.5256 
281c\ 

0.0004 0.0007 00009 0.0012 0.0016 0.0019 0.0022 

30 0.2579 0.5257 0.0004 0.0005 0.0009 0.0011 0.0015 0.0017 00020 

Ave. 0.2575 0.5247 "819 0.0004 0.0007 0.0009 0.0011 0.0016 0.0019 0.0023 

Med. 0.2575 0.5246 C'821 0.0004 0.0007 0.0009 0.0011 0.0016 0.0018 0.0023 

stdev 0.0005 0.009 12.3767 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 

Mm. 02562 0. 2792 0.0002 0.0005 0.0007 0.0009 0.0014 0.0016 0.0019 

Max. 0.2585 0.5272 2843 0.0007 1 	0.0009 1 	0.0010 1 	0.0015 0.0018 0.0023 0.0026 
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Bav Arca Compliaiiee Eahoratories Corp. (J)ongguan) 
No. 2, 1' •  R(otd, Taiixot Too o.zr 

[)o1100uan, (iw nudoiiu. C hina.  
1 he AS \cciedation NLIInher ii  

Chromaticity Stiift (uv)  ____________ ___________ ___________ ___________ 
No. 

8000hrs 9000hrs 10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

1 0.0026 0.0029 0.0038 0.0038 0.0039 0.0038 0,0040 0.0041 0,0041 0.0045 

2 00027 00031 00037 00039 00042 00037 00039 00040 00042 00047 

3 0.0025 0.0029 0.0035 0.0038 0.0041 0.0039 0.0039 0.0041 0.0041 0.0045 

4 00025 00028 00034 00036 00041 00038 00039 00041 00041 00045 

5 0.0027 0.0029 0.0032 0.0037 0.0040 0.0037 0.0039 0.0039 0.0042 0.0046 

6 0.0026 0.0029 0.0031 0.0034 0.0038 0.0039 0.0041 0.0042 0.0042 0.0044 

7 0.0028 0.0029 0.0030 0.0034 0.0037 0.0039 0.0041 0.0043 0.0045 0.0047 

8 0.0025 0.0027 0.0029 0.0031 0.0035 0.0032 0.0033 0.0034 0.0037 0.0044 

9 0.0024 0.0027 0.0029 0.0032 0,0035 0.0039 0.0040 0.0042 0.0043 0.0044 

10 0.0026 0.0028 0.0030 0.0033 0,0036 0.0039 0.0040 0.0041 0.0044 0.0044 

11 0.0026 0.0027 0.0029 0.0031 0.0035 0.0035 0.0037 0.0039 0.0043 0.0045 

12 0.0025 0.0027 0.0029 0.0030 0.0034 0.0036 90036 0.0040 0.0042 0.0044 

13 0.0025 0.0030 0.0031 0.0033 0.0035 0.0039 b942 0.0045 0.0046 00046 

14 0.0025 0.0030 0.0031 0.0033 0.0036 0.0039 )L0041 0.0044 0.0046 0.0047 

15 0.0025 0.0029 0.0030 0.0032 0.0035 0.004Q' J ~, '0.0042 0.0045 0,0045 0.0046 

16 0.0023 0.0027 0.0027 0.0032 0.0036 0.00^:'JK 0,0041 0.0043 0.0045 0.0045 

17 00025 00027 00028 00031 00035 OVQ38 00039 00042 00047 00047 

18 00025 00027 00027 00031 00034 /1 ,03T 00037 00041 00045 00046 

19 0.0026 0.0027 0.0031 0.0031 0.0035 / 4)036 0.0037 0.0040 0.0046 0.0048 

20 00025 00027 00031 00031 0003 00034 00035 00038 00045 00048 

21 0.0025 0.0028 0.0031 0.0034 0.00Ç 0.0039 0.0041 0 . 0042 0.0045 00049 

22 00025 00027 00030 00033 0OS 00039 00042 00043 00045 00049 

23 0.0024 0.0027 0.0029 0.0032 0.0036 0.0038 0.0040 0.0045 0.0046 

24 00024 00026 00028 00031 0032 00036 00037 00039 00043 00045 

25 0.0025 0.0028 0.0030 0.0033 
( 

0.0034 0.0039 0.0040 0.0043 0.0045 0.0048 

26 0.0026 0.0029 0.0032 0.003 0.0037 0.0042 0.0043 0.0047 0.0047 00050 

27 0.0025 0.0027 0.0029 0.O 0.0033 0.0039 0.0041 0.0044 0.0044 0.0048 

28 0.0026 0.0028 0.0028 2 0.0033 0.0040 00042 0.0045 0.0045 0.0049 

29 0.0024 0.0029 0.0030 0b033 0.0034 0.0040 0.0043 0.0045 0.0045 0.0048 

30 0.0023 0.0028 0.0029 0.0031 0.0032 0.0038 0.0039 0.0043 0. 0044 0.0047 

Ave. 0.0025 0.0028 0. 0.0033 0.0036 0.0038 0.0039 0.0042 0.0044 0.0046 

Med. 0.0025 0.0028 0. 0.0032 0.0035 0.0039 0.0040 0.0042 0.0045 0.0046 

st dev 0.0001 0.0001 W3 0.0002 0.0003 0.0002 0.0002 0.0003 0.0002 0.0002 

Min. 0.0023 0,0026 0.0027 0.0030 0.0032 0.0032 0.0033 0.0034 0.0037 0.0044 

Max. 0.0028 0.0031 0.0038 0.0039 0.0042 0.0042 0.0043 0.0047 0.0047 0.0050 
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Ra Arca ('oriipliance Laboratories Corp. ( Dongguaii 
No.! 7,  PukngLasi 	Road, Tanxia loo o. 
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	 4 fie IAS .\ccicdation Nuivhcr 11 -460 

3.4 Data Set 2, 105°C, 200mA (Lumen Maintenance) 

- 

No. 
0(Im) Lumen Maintenance (%)  

Ohr(InitiaI) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

31 727.4 99.99 99.49 99.15 98.76 98.42 9803 9762 9744 9724 

32 7224 10006 9964 9938 9881 9841 9824 9788 9734 9693 

33 7191 9990 9943 9910 9876 9840 9800 9791 9755 9726 

34 7139 9980 9971 9959 9941 9895 9866 9846 9814 9777 

35 737,3 99.74 99.62 99.36 99.20 98.83 98.40 9788 97.55 9708 

36----  7370 99.96 99.55 99.19 98.87 98.62 98.45 98.30 98,18 97.79 

37 7446 9988 9972 9949 9934 9901 9867 9858 9807 9780 

38 721 6 100.03 99.79 99.60 99.32 98.92 98.70 98.27 97,82 9760 

39 7140 9983 9968 9926 9898 9870 9822 9797 9786 9749 

49_ 
707.6 99.79 99.63 99.35 99.01 98.88 8.52 98.16 97.68 97,57 

41 723.6 99.92 99.39 99.07 98.91 98.58 98.01 97.66 9728 

42 712.6 99.71 99.58 99.26 98.92 98.84 I.36 97.99 97.66 97.18 
:' .... 

43 749.9 99.84 99.51 99.16 98.72 98.61 	. 98.35 97.93 97.56 97.33 

44 742.0 99.95 99.53 99.35 98.91 98.7\ 98.19 97.83 97.39 97.01 

45 713.8 99.94 99.66 99.38 98.85 91 9840 98.37 98.09 9765 

46 7238 9971 9920 9876 9860 30 9804 9771 9743 9724 

47 723.7 99.99 99.54 99.14 98.94 i552 98.08 97.80 97.66 9718 

48 742.1 100.07 99.93 99.58 99.0v, 98.57 98.15 98.06 97.71 9733 

49 747.1 99.85 99.40 99.14 98.69",0 98.43 98.22 9785 97.68 9742 

50 735.0 100.16 99.73 99.56 49u8 96.80 98.59 98.19 97.77 97.35 

51 715.4 99.86 99.59 99.37 9'?!T 98.48 98.13 97.97 97.62 9722 

52 738.9 99.99 99.62 99.20 9859 9848 98.39 98.05 97.81 

53 7523 10017 9983 9948 9907 9887 9859 9834 9801 9753 

54 757.6 99.71 99.23 98.\)t 98.59 98.44 98.02 97.82 97.49 9719 

55 726.9 100.04 99.70 98.87 98.32 98.07 97.94 97.77 97.36 

56 720.2 100.12 9983 99.29 98.92 98.51 98.22 97.95 97.53 

57 730.4 99.93 99 .74 9.32 9903 98.59 98.11 97.93 97.45 97.21 

58 710.8 99.90 99.58 
( 

' 	 99.31 98.94 98.64 98.51 98.07 97.93 97.44 

59 739.4 99.78 99.3(' 98.80 98.43 98.05 97.88 97.78 97.35 9696 

60 742.1 100.08 99.54 99.26 9890 9845 98.21 97.80 9735 

Ave. 729.8 99.92 60 99.29 98.95 98.63 96.31 98.05 97.72 97.37 

Med. 727.2 99.92 G99.62 99.31 98.93 98.61 98.30 97.98 97.68 97.34 

stdev 138130 013C 1768 02265 02398 02299 02298_-  02390 02462 02455 - 

Mm. 707.6 99 '  99.20 98.76 98.43 98.05 97.88 97.62 97.34 96.93 

Max. 757.6 100.17 99.93 99.63 99.41 99.01 98.70 98.58 98.18 97.81 
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BaN ,  Area Compliance Lahoratories Corp. (Dongguan) 
2. Puloue I:aSI 	ROad, '1 IIX 	'lo'' l i. 
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lhe I AS .\ccreditation Nttther  
DÇh 

*y *tea Caanca 

No. 
Lurnen Maintenance (%) 

10000hrs 1 1000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

31 9689 96.44 96.03 95.82 95.41 94.95 94.75 94.65 

32 96.62 96.44 95.75 95.49 95.24 95.03 94 82 94.50 

33 97.02 96.76 96.05 95.34 95.16 94.67 94.60 94.48 

34 97.44 96.99 9682 96.34 96.16 95.99 95.45 95.03 

35 96.73 96.43 95.84 95.19 94.83 94.21 93.87 9356 

36 97.48 97.10 96.61 96.02 95.45 95.05 94.65 94,30 

37 97.45 97.06 96.56 96.48 96.15 95.84 95.45 94.99 

38 97.38 96.97 96.47 95.98 95.45 95.01 94.94 94.68 

39 97.06 96.82 96.15 9564 95.35 95.01 94.75 94.36 

40 97.20 96.71 96.31 9599 95.72 95.36 94.94 94.33 

41 96.78 96.35 96.01 95.34 94.91 94.35 94.26 93.92 

42 96.94 96.91 96.46 96.23 95.72 95.44 95.36 94.72 

43 97.04 96.60 96.33 96.07 95.71 95.49 19 9507 

44 96.58 96.35 95.59 95.11 94.77 94.39 .85 93.54 

45 97.27 96.96 96.22 95.69 95.25 94.98( 94.30 94.02 

46 96.86 96.63 96.37 95.91 95.57 95.2' / 	94.57 94,22 

47 9679 9659 9619 9585 9561 9S6 9514 9453 

48 97.04 96.77 9607 95.59 95.16 /87 94.68 94.27 

49 96.95 96.48 95.90 95.72 95.38 ' i17 9463 94.19 

50 9698 9664 96.37 96.01 95.54 9551 95.16 9461 

51 96.76 96.27 95.72 95.39 95.1< 95.12 95.00 94.37 

52 9750 9704 9652 9603 9 9529 9521 9482 

53 97 22 96 85 96 34 96.25 950 95.40 94 82 94.34 

54 96.77 9644 96.12 95.55 "5 09 94.42 94 14 94.02 

55 96.88 96.59 96.12 95.43(95_13 94.72 94.47 94.04 

56 97.11 96.79 96.36 95.99k  95.57 95.13 9452 94.20 

57 96.78 96.28 95.63 95'' 94.74 94.48 94.28 9406 

58 9709 9660 9623 9530 95.19 9488 9458 

59 96.58 96.19 95.79 4.9.78 95.55 95.47 95.12 94.62 

60 96.93 96.69 96.38 . 	9586 95.62 9547 9499 94.54 

Ave. 97.00 96.66 96.1im 95.77 95.40 95.09 94.76 94.39 

Med. 96,96 96.63 9 95.80 95.43 95.12 94.78 94.36 

st dev 0.2677 0.2571 433 0.3534 0.36 0.43 0.42 0.38 

Min. 96.58 96.19 95.59 95.11 94.74 94.21 93.85 93.54 

Max. 97.50 97.10 96.82 96.48 96.16 95.99 95.45 95.07 
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Bay Area Coruptiance 1.ahoratories Corp. (I)ongguan) 
2, Pu kng I:a.t 1' Road, Tarix a T o 

1)onguuan. (tiduug. China. 
The IAS .\ccieditation Nuiuher 11 -460  

3.5 Data Set 2, 105°C, 200mA (Forward Voltage) 

No. 
Forward Voltage (V)  

Ohr(Initial) 1000hrs 2000hrs 3000hr5 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

31 2 5. 07 25.09 25.08 25.09 25.07 25.08 25.07 2508 25.09 25.07 

32 2504 2505 2505 2506 2503 2504 2504 2503 2505 2502 

33 24.89 24.91 24.88 24.92 24 88 2489 24.88 24.88 24.89 24.88 

34 24 86 24 87 24.8 6 24 88 24 87 24.86 24.86 24.8 7 24 87 24 86 

35 25.27 2527 25.26 2529 25.28 25.26 25.26 25.26 25.27 25.26 

36 25.21 25.22 25.20 25.21 2521 25.20 25,22 25.20 25.22 25.19 

37 24.98 24 99 24.97 24 99 24.9 9 24 97 24.99 24.98 24,99 24 96 

38 2513 25.15 25.13 25.14 25.13 25.12 25.14 25.13 25.12 25.12 

39 2521 2523 2522 2522 2522 2521 2522 2522 2522 2521 

40 24.83 24.85 24.84 24.84 24.86 24.83 24.84 24.84 24.85 2484 

41 25.15 2517 25.14 25.16 25.18 25.15 Á(6 25.16 25.15 25.15 

42 24.95 24.97 24.95 24.96 24.98 24.94 4.95 24.96 24.95 24.95 

43 24.91 24.94 24.89 24.91 24.89 24.88 	'" 4.24.90 24.89 24.89 24.89 

44 24.90 24.93 24.90 24.92 24.91 2 4 24.90 24.90 24.90 24.89 

45 24.87 24.89 24.87 24.89 24.87 24.88 24.88 24.87 24.87 

46 24,63 24.63 24.62 24.63 24.62 6? 24.63 24.63 24.62 24.63 

47 24.91 24.92 24.91 24.94 24.93 

04. 
91 24.92 24.92 24.92 24.91 

48 25.31 25.33 25.32 25.32 25.32j 25.30 25.31 25.33 25.32 25.29 

49 25.25 25.25 25.24 25.26 25.2' 
o 

25.23 25.24 25.26 2526 25.23 

50 24.99 25.00 25.00 25.03 24.99 25.00 25.01 25.02 24.98 

51 24.83 24.84 24.84 24.85 444,WW 24.82 24.83 24.83 24.83 24.81 

52 24.97 24.99 24.99 24.99 4.97 24.97 24.97 24.98 24.98 24.95 

53 24.66 24.68 24.68 24.67 	í ' 24.65 24.66 24.66 24.67 24.67 24.63 

54 25.05 25.06 25.05 25.0 25.04 25.04 25.04 25.05 25.05 2503 

55 25.08 25.10 25.08 25 25.08 

. 

-_25.08 25.08 25.09 25.08 25.07__-  

56 24.67 24.61 24.61 G' 24.59 24.60 24.59 24,60 24.60 24.58 

57 25.13 25.15 25.14 2.16 25.13 25.13 25.13 25.14 25.15 25.14 

58 25.37 25.39 25.38 25.38 25.37 25.38 25.38 25.37 25.41 25.38 

59 24.99 25.00 24.9€ 25.00 25.01 25.00 25.00 25.00 25.03 24.99 

60 24.98 24.99 24.99 25.00 24,97 24.97 24.98 25.00 24.97 

Ave. 25,00 25.02 25.02 25.00 25.00 25.00 25.00 25.01 24,99 

Med. 24.99 25.00 24.99 25.00 25.00 24.98 25.00 24.99 25.01 24.98 

stdev 01881 01931 0. 920 01924 01952 01930 01942 01935 01972 01946 

Min. 24.63 
1 

24.61 24.62 24.59 24.60 24.59 24.60 24.60 24.58 

Max. 25.37 25.3àN 25.38 25.38 25.37 25.38 25.38 25.37 25.41 25.38 
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No. 
Forward Votage (V)  

10000hrs 11 000hrs  l2000hrs 13000hrs 14000hrs 15000hrs 16000tirs 17000hrs 

31 25.07 2512 25.09 24.99 25.16 24.99 2534 2540 

32 25.03 25.07 25.05 24.99 25.12 24.99 25.34 25.26 

33 2490 2493 2489 2494 2498 2495 2504 2501 

34 24.88 24.90 24.88 24.96 24.95 24.96 25.00 25.04 

35 2527 25.30 25.28 24.99 2535 24.99 25.41 25.47 

36 25.20 25.22 25,23 24.99 2530 24.99 25.33 25.42 

37 2497 2500 2499 2499 2508 2499 2533 2530 

38 25.12 25.14 25.14 24.99 25.22 24.99 25.29 25.30 

39 25.22 25.25 25.24 24.99 25.34 24.99 25.52 25.45 

40 24.85 24.85 24.86 24.89 24.94 24.92 25.11 25.02 

41 25.16 25.15 25.18 24.99 25.25 2499 25.52 25.44 

42 24.97 24.97 2497 2499 25.11 24.99 35.30 25.13 

43 2491 24.92 2491 24.98 2499 2498 I6 25.15 

44 24.91 24.92 24.91 24.97 25.02 24.98 .24 25.08 

45 24.87 24.91 24.89 24.95 24.97 24.96 Ç".  '25.08 25.02 

46 24.63 2466 24.64 2470 24.73 24 / 	24.83 24.77 

47 24.92 24.94 24.93 24.99 25.07 24 25.22 25.07 

48 2531 2533 2532 2499 2551 t9 2564 2547 

49 2524 2526 2526 2499 2556 "M?99 2559 2540 

50 25.00 25.03 25.02 24.99 25 14, ,,.#24,99 25.33 25.27 

51 24.83 24.85 24.84 24.86 24.9'lc 24.93 2511 25.00 

52 24.97 25.00 24.99 24.99 25. 24.99 25.25 2525 

53 24.66 24.69 24.68 24.70 IST' 24.74 24.92 2490 

54 2504 2518 2507 2499 517 2499 2538 2541 

55 25.08 25.11 25.10 24.99 25.20 24.99 25,39 25.30 

56 24.60 24.63 24.62 24.6 1, 24.71 24.68 25.01 24.90 

57 25.14 25.15 25.16 24. 2523 24.99 25.49 25.32 

58 25.39 25.41 25.42 . 25.47 24.99 25.48 25.73 

59 25.01 25.09 25.04 25.11 24.99 25.35 25.31 

60 24.98 2500 25.00 24.99 25.08 24.99 2527 2528 

Ave. 25.00 25.03 25.% 24.95 25.12 24.95 25.28 25.23 

Med. 24.99 25.02 2 < 24.99 25.11 24.99 25.32 25.28 

stdev 0.1922 0.1934 4,7 0.0992 0.21 0.09 0.20 0.21 

Mm. 24.60 24.63 10,1011k24.62 24.61 2471 24.68 24.83 24.77 

Max. 25.39 25.41 , 25.42 24.99 25.56 24.99 25.64 25.73 
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3.6 Data Set 2, 105°C, 200mA (Chromaticity Shift) 

No 
V. 	 CCT(K)   Chromaticity Shift (u'v')  

Ohr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 

31 0.2571 05246 2829 0.0003 0.0007 00013 0.0016 0.0017 00019 00021 

32 02574 05236 2827 00004 00009 00014 00017 00019 00020 00024 

33 02573 05236 2830 00004 00010 00014 00017 00019 00023 00023 

34 0.2582 0.5249 2802 0.0003 00009 0.0013 00015 00019 0.0022 00022 

35 0.2569 0.5243 2835 0.0004 0.0009 0.0013 00016 00019 0.0022 0.0026 

36 0.2577 05246 2816 00006 0.0010 00014 0.0016 0.0020 0.0021 0.0026 

37 0.2576 0.5237 2821 0.0007 0.0011 00015 0.0016 0.0020 0.0021 0.0026 

38 0.2587 0.5255 2790 0.0006 0.0010 0.0015 0.0017 0.0020 0.0022 0.0027 

39 02570 05239 2835 00007 00010 00016 00017 00020 00023 00027 

40 0.2573 0.5250 2822 0.0005 0.0009 00014 0J015 0.0019 0.0022 0.0026 

41 0.2568 0.5274 2822 0.0003 0.0010 0.0013 %Q05 0.0 01 8 0.0021 00022 

42 0.2576 0.5254 2813 0.0004 0.0010 0.0014 %.016 00019 0.0022 0.0025 

43 02582 05248 2803 00004 00010 00014 00017 00020 00022 00025 

44 0.2576 0.5250 2816 0.0004 0.0009 0.0013 0.0016 0.0019 0.0022 00024 

45 0.2573 0.5249 2822 0.0004 0.0010 o.oPs/ 0.0018 0.0020 0.0023 0.0026 

46 0.2575 0.5253 2816 0.0005 0.0010 t5 0.0017 0.0020 0.0022 0.0026 

47 0.2576 0.5249 2816 0.0004 0.0011 	,b115 0.0017 0.0020 0.0023 0.0024 

48 0.2588 0.5267 2782 0.0005 0.0010/ '$.0016 0,0016 0.0020 0.0022 0.0024 

49 02577 05251 2812 00004 000io ' jf 00015 00016 00020 00022 00024 

50 0.2577 0.5242 2818 0.0004 oo) 0.0014 0.0017 0.0019 0.0022 0.0024 

51 0.2577 0.5261 2807 0.0004 0 0.0014 0.0016 0.0019 0.0022 0.0024 

52 0.2573 0.5245 2825 0.0004 \O09 0.0014 0.0016 0.0019 00023 0.0024 

53 0.2575 0.5246 2819 0.0003 	, LJO.00OO 0.0014 0.0016 0.0019 0.0022 0.0025 

54 0.2576 0.5243 2818 0.000,,\ 0.0009 0.0015 0.0017 0.0020 0.0023 0.0025 

55 0.2577 0.5254 2811 0.090 0.0009 0.0014 0.0016 0.0019 0.0024 0.0024 

56 0.2570 0.5250 2828 0.. 0.0009 0.0013 0.0016 0.0018 0.0022 0.0024 

57 0.2577 0.5238 2820 1V004 0.0008 0.0013 0.0016 0.0018 0.0022 0.0024 

58 0.2580 0.5243 2809 \00008 0.0011 0.0017 0.0017 0.0020 0.0025 0.0027 

59 0.2583 0.5269 279214 0.0006 0.0011 0.0015 0.0015 0.0018 0.0023 0.0025 

60 02579 0. 5251 28t" 00005 00010 00014 00015 0. 0020 00024 00024 

Ave. 0.2576 0.5249 2PW 0.0005 0.0010 0.0014 0.0016 0.0019 0.0022 0.0025 

Med. 0.2576 0.5249 17 0.0004 0.0010 0.0014 0.0016 0.0019 0.0022 0.0024 

st dev 0.0005 0.0002 0.0001 0.0001 - 	 0,0001 0.0001 -._0.0001 0.0001 0.0001 

Mi,,. 0.2566 0.5 2782 0.0002 0.0007 0.0013 0.0015 0.0017 0.0019 0.0021 

Max. 0.2588 0.5274 2835 0.0008 0.0011 0.0017 0.0018 0.0020 0.0025 0.0027 
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No. 
Chromaticity Shift (\u'v)  _________ __________ _________ _________ 

8000hrs 9000hrs 10000hrs 11000hrs 12000hrs 13000hrs 14000hrs 15000hrs 16000hrs 17000hrs 

31 00025 00029 0.0032 00033 0.0034 0.0038 0.0040 0.0041 00043 0.0044 

32 00028 00032 00035 00035 00039 00040 00041 00042 00044 00046 

33 00027 00031 00033 00035 00038 00043 00044 00044 00045 00045 

34 00026 00029 00034 00034 00036 00038 00040 00041 00044 00045 

2 0.0027 0.0032 0.0035 0.0036 0.0037 0.0033 0.0035 0.0037 0.0045 00048 

36 0.0027 0.0032 0.0037 0.0038 0.0039 0.0038 0.0040 0.0040 0.0046 0.0049 

37 00029 00033 00038 00038 00039 00039 00039 00042 00046 00049 

38 0.0030 0.0032 0,0037 0.0038 0.0038 0.0040 0.0042 0.0042 0.0045 0.0049 

39 0.0029 0.0032 0.0036 0.0038 0.0038 0.0040 0.0041 0,0042 0.0045 0.0049 

._2___ 0.0027 0.0030 0.0034 0.0036 0.0035 0.0041 0.0042 0.0044 0.0044 0.0047 

41 00026 0.0029 0.0033 0.0037 0.0034 0.0035 0.0037 0.0038 0.0042 0.0045 

42 0.0028 0.0031 0.0035 0.0037 0.0039 0.0040 0,0041 0.0043 0.0045 0.0049 

43 0.0028 0.0030 0.0035 0.0036 0.0038 0.0041 142 0.0044 0.0045 0.0048 

44 0.0028 0.0031 0.0033 0.0037 0.0038 0.0042 )Q043 0.0045 0.0046 0.0048 

45 0.0029 0.0030 0.0036 00037 0.0038 0.0041f 30043 0.0045 0.0046 0.0048 

46 0.0029 0.0031 0.0035 00035 0.0038 0.004 0.0043 0.0046 0.0047 0.0049 

47 00027 00031 00036 00037 00038 0. 	42 00043 00046 00048 00050 

48 0.0028 0.0032 0.0034 0.0037 0.0038 4O 0.0042 0.0042 0.0046 0.0048 

49 0.0026 0.0031 0.0035 0.0037 0.0040 Z-41 0.0041 0.0043 0.0047 00048 

50 0.0025 0.0031 0.0034 0.0035 
00034J 

.0042 0.0043 0.0045 0.0046 0,0048 

51 0.0027 0.0030 0.0033 0.0035 0.003k 0.0041 0.0042 0.0042 0.0044 0.0046 

52 0.0027 0.0032 0.0034 0.0036 0.0041 0.0042 0.0042 0.0044 0.0046 

53 0.0027 0.0031 0.0034 00037 0.0041 0.0042 0.0044 00045 0.0046 

54 00028 00031 00036 00039 0038 00041 00043 00044 00047 00049 

55 0.0028 0.0032 0.0036 0.0037 0039 0.0042 0.0043 0.0043 0.0046 0.0049 

56 0.0027 0.0030 0.0034 0.0036 0.0037 0.0041 0.0042 0.0043 0.0044 0.0046 

57 0.0025 0.0028 0.0034 0.04  0.0037 0.0039 0.0040 0.0042 0.0044 0.0047 

58 0.0030 0.0033 0.0037 0.0040 0.0038 0.0040 0.0041 0.0046 0.0048 

59 0.0026 0.0030 0.0034 g0a038 0.0037 0.0040 0.0041 0.0043 0.0045 0.0047 

60 0.0026 0.0031 0.0035 S 0.0038 0.0038 0.0042 0.0043 0.0045 0.0046 0.0048 
- 

Ave. 00027 0.0031 0.003k 00037 0.0038 0.0040 0.0041 0.0043 0.0045 0.0047 

Med. 0.0027 0.0031 0. 0.0037 0.0038 0.0041 0.0042 0.0043 0.0045 0.0048 

stdev 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0001 

Mm. 0.0025 0.0028 ,Q.0032 
0.0033 0.0034 0.0033 0.0035 0.0037 0.0042 0.0044 

Max. 0.0030 0.0033 '0.0038 0.0040 0.0040 0.0043 0.0044 0.0046 0.0048 0.0050 
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4 - DUT Photo 

4.1 Mechanical Dimensions 

Ali dimensions are in miiiimeter 

4.2 DUT Photo 

9 

1 \11 
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Original report. 

Update lhe Family products covered. 

Correct Part Number in section 1.8. 

Add DUT Characteristics for the Family products covered. 

Remove lhe DUT characteristics and family products covered 
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Tlit IAS Accrediiatioii Numbei 1FL-460 

Di rectio n s 

1. The information marked "superscript #" is provided by the applicant, the laboratory is not responsible for its authenticity and this 

information can affect the validity of the result in the test report. 

2. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. 

3. Otherwise required by the applicant or Product Regulations. Decision Rule in this report did not consider the uncertainty. 

4. The extended uncertainty given in this report is obtained by cornbining the standard uncertainty times the coverage factor K with 

the 95% confidence interval. 

5. This report cannot be reproduced except in fuIl, without prior written approval of the Company. 

6. This report is valid only with a valid digital signature. The digital signature may be available only under the Adobe software above 

version 7.0.  

7. The lab has been accredited by IAS and the detaisl see: 

460&number=&org=&city=&state&country&zip&status= 

END OF REPORT 
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About Lumileds 

Lumileds is the global leader in light engine technology. lhe company develops, manufactures and distributes groundbreaking 

LEDs and automotive lighting products that shatter the status quo and help customers gain and maintain a competitive edge. 

With a rich history of industry "firsts," Lumileds is uniquely positioned to deliver lighting advancements well into the future by 

maintaining an unwavering focus on quality, innovation and reliability. 

To learn more about our portfolio of light engines, visit lumileds.com . 
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