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1.3 Testing Equipment 

Device Manufacture Model No Serial No Calibration date 
Calibration due 

date 

1.0m integrating 

sphere 
SENSING SCD-20008 N/A 2018-06-28 2019-06-28 

spectroradiometer SENSING SCD-20008 N/A 2018-06-28 2019-06-28 

DC Power Supply Hanshenpuyuan HSPY-100-05 2013010210003 2018-05-04 2019-05-04 

Standard Light 

Source 
EVERFINE D204 G100283CJ6351178 2018-12-24 2019-12-24 

DC Power Supply BACL B25001 90020 2018-12-17 2019-12-17 

Multilayer aging 

machine 
BACL B2-270 20023 2019-03-13 2020-03-12 

Multilayer aging 

machine 
BACL B2-270 20024 2019-03-13 2020-03-12 

Digital CC&CV DC 

Power Supply 
EVERFINE WY5015 11090005 2019-03-26 2020-03-25 

Digital CC&CV DC 

Power Supply 
EVERFINE WY5015 11090003 2018-05-04 2019-05-04 

1.4  Drive Level 

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% during 
photometric and electrical measurement test. 

1.5  Ambient Conditions for Maintenance Test 

For lumen maintenance test, samples within one data set, were installed on cooling boards in thermal chambers with minimal 
ambient airflow. The case temperature and ambient temperature was monitored by thermocouples which one was soldered to the 
coldest DUTs’ case (TMPLED) 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 2°C below the 
corresponding nominal case temperature. Surrounding air was maintained at a temperature that was greater than or equal to 5°C 
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 current was regulated to within 
±3% of the specified value of the manufacturer. 

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

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

1.6 Photometric Measurement Method and Uncertainty 

Integrating sphere and spectroradiometer is used to measure luminous flux and chromaticity coordinate u’v’. 2π measurement was 
used and sample was drived by DC power supply. The forward current was regulated to within ±0.5% of the nominal value. The test 
system was calibrated by halogen reference lamp. The ambient temperature during test was set to 25°C ± 2°C, RH <65%. The 
temperature measurement point was located in the sphere and the temperature was detected by a temperature probe. 

The uncertainty of the light output measurements is U=1.59% (K=2), at the 95% confidence level. The uncertainty of the correlated 
color temperature measurements is U=21K (K=2), at the 95% confidence level.  

The uncertainty of the temperature is U=0.8671°C (K=2), at the 95% confidence level. 

1.7 Statement of Traceability 

Bay Area Compliance Laboratories Corp. (Dongguan) attested that all calibration has been performed using suitable standards 
traceable to National Primary Standards and International System of Units (SI). 
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1.8  Sample Set 

Data Set 1: 85°C, 20mA 

Part Number: HL-AS-2835VDW-3C-S1-08-PCT-HR3(R9) 

Number of Units: 25 

Case Temperature: >83°C 

Ambient Temperature: >80°C 

Life Test Drive Current: 20mA 

Measurement Current: 20mA 

  

Data Set 2: 105°C, 20mA 

Part Number: HL-AS-2835VDW-3C-S1-08-PCT-HR3(R9) 

Number of Units: 25 

Case Temperature: >103°C 

Ambient Temperature: >100°C 

Life Test Drive Current: 20mA 

Measurement Current: 20mA 
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q1.39 215428 32.58 6148 35
W*
q8.839596428 3248 300148 35
W*
q67.2 696.42 3748 35346 44
W*
q1158 326.42 3748 35346 44
W*
q1682 436.42 3748 35346 44
W*
q2.97 996.42 3748 3001346 44
W*
q2.29 196.42 3748 79 c346 44
W*
q4.794596.42 3748 3001346 44
W*
q5.34 996.42 3748 3001346 44
W*
q5871 466.42 3748 79 c346 44
W*
q8.839596.42 3748 3001346 44
W*
qMC /Aqq67.7176137 48088 41146 44
W* n
BT /P</AtMCID 53/Lang (en-US) BDC q
7267.70176132784088 41146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 728944 Tm6.39 4m
/G5
/GD)26TJ
ET
Q
q
Q67.70176132784088 41146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 7293.7 Tm6.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq1106 776137 48088761146 44
W* n
BT /P</AtMCID 54/Lang (en-US) BDC q
721106 326132784088761146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.71 Tm6.39 4m
/G5
/G0.09 033Tc[(462] TJ
ET
Q
q
721106 326132784088761146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.19 Tm6.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq163 6176137 480887 16246 44
W* n
BT /P</AtMCID 55/Lang (en-US) BDC q
72163 6951327840887441146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721802 c6.39 4m
/G5
/GD)] TJ
ET
Q
q
72163 6951327840887441146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.29 c6.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq2.975746137 48088641146 44
W* n
BT /P</AtMCID 56/Lang (en-US) BDC q
722.975746137 87088641146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 722.2  116.39 4m
/G5
/G0.09 033Tc[(46100] TJ
ET
Q
q
722.975746137 87088641146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 722369 306.39 4m
/G5
/GD)hr6(t)s TJ
ET
Q
q
722.975746137 87088641146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 722501 426.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq2.296926137 48088761146 44
W* n
BT /P</AtMCID 57/Lang (en-US) BDC q
722.296926137 84088761146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.3  426.39 4m
/G5
/GD)] TJ
ET
Q
q
722.296926137 84088761146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.59 196.39 4m
/G5
/G0.09 033Tc[(4600] TJ
ET
Q
q
722.296926137 84088761146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721881 406.39 4m
/G5
/GD)hr6(t)s TJ
ET
Q
q
722.296926137 84088761146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.16 326.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq1.79 296137 48035 29146 44
W* n
BT /P</AtMCID 58/Lang (en-US) BDC q
721.79 296137 8434 741146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 724.57 406.39 4m
/G5
/GD)3.6(mb300(7)6E5TJ
ET
Q
q
729.79 296137 8434 741146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 724371 416.39 4m
/G5
/GD)] TJ
ET
Q
q
729.79 296137 8434 741146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 7244942326.39 4m
/G5
/G0.091232[(460] TJ
ET
Q
q
249.79 296137 8434 741146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 724494 996.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq1.6 8896137 48.28041146 44
W* n
BT /P</AtMCID 59/Lang (en-US) BDC q
721.6 8796137 8828041146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 724.43 76.39 4m
/G5
/GD)].6(mb990(7)] TJ
ET
Q
q
721.6 8796137 8828041146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 7248781926.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq1.41 96137 48.58 61146 44
W* n
BT /P</AtMCID 60/Lang (en-US) BDC q
721.39 215137 8.58 61146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.965926.39 4m
/G5
/GD)>2(ab540] 18(0 TJ
ET
Q
q
721.39 215137 8.58 61146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721291 466.39 4m
/G5
/GD)hou 17(rs TJ
ET
Q
q
721.39 215137 8.58 61146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721463 296.39 4m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /A /P</AtMCID 61 BDC q67.2 696.94 1848 3548 35
W*
q67.70176.94 18088 4148 35
W*
q1158 326.94 1848 3548 35
W*
q1106 326.94 1808876548 35
W*
q1682 436.94 1848 3548 35
W*
q163 695.94 18088784548 35
W*
q2.97 996.94 1848 300148 35
W*
q2.975746.94 1808864548 35
W*
q2.29 196.94 1848 79 c48 35
W*
q2.296926.94 1808876548 35
W*
q4.794596.94 1848 300148 35
W*
q9.79 296294 18046 44548 35
W*
q5.34 996.94 1848 300148 35
W*
q9.6 8796.94 348.804148 35
W*
q1871 466.94 1848 79 c48 35
W*
q1.39 215.94 18.58 6148 35
W*
q8.839596.94 1848 300148 35
W*
q67.2 696137 848 35346 44
W*
q1158 326137 848 35346 44
W*
q1682 436137 848 35346 44
W*
q2.97 996137 848 3001346 44
W*
q2.29 196137 848 79 c346 44
W*
q4.794596137 848 3001346 44
W*
q5.34 996137 848 3001346 44
W*
q5871 466137 848 79 c346 44
W*
q8.839596137 848 3001346 44
W*
qMC /Aqq67. 75.18 486.6 16046 44
W* n
BT /P</AtMCID 62/Lang (en-US) BDC q
7267. 4455.18 486.6 16046 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 72918 7446037 m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq1153 705.18 486.6241146 44
W* n
BT /P</AtMCID 63/Lang (en-US) BDC q
721153 255.18 486.6241146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 721.94 186037 m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq1607 705.18 486.62529146 44
W* n
BT /P</AtMCID 64/Lang (en-US) BDC q
721606 365.18 486.62641146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 728.541886037 m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq2.973705.18 486.6 19746 44
W* n
BT /P</AtMCID 65/Lang (en-US) BDC q
722.973705.18 486.6 19746 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 722345 446037 m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq2645 255.18 486.6241146 44
W* n
BT /P</AtMCID 66/Lang (en-US) BDC q
722645 255.18 486.6241146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 724.51 746037 m
/G5
/GD)] TJ
ET
Q
q
Q
Q
qMC /Aqq4.79 508.18 48663959146 44
W* n
BT /P</AtMCID 67/Lang (en-US) BDC q
724.79 508.18 180469741146 44
W* n
BT
/F3 8.76 Tm
1 0 0 1 724311 516037 m
/G5
/GD
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3.2 Data Set 1, 85°C, 20mA (Forward Voltage) 

No. 
Forward Voltage (V) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

1 52.58  52.57  52.52  52.71  52.63  52.48  52.64  52.70  52.53  52.48  

2 52.45  52.40  52.49  52.64  52.62  52.39  52.51  52.58  52.40  52.36  

3 52.55  52.49  52.49  52.70  52.74  52.39  52.64  52.68  52.43  52.40  

4 52.46  52.40  52.49  52.69  52.74  52.49  52.66  52.69  52.54  52.47  

5 52.46  52.39  52.47  52.63  52.67  52.38  52.56  52.58  52.52  52.40  

6 52.40  52.35  52.45  52.60  52.64  52.35  52.50  52.54  52.42  52.32  

7 52.40  52.33  52.45  52.58  52.63  52.34  52.50  52.54  52.38  52.36  

8 52.54  52.46  52.46  52.71  52.73  52.49  52.67  52.69  52.40  52.49  

9 52.52  52.46  52.44  52.70  52.73  52.47  52.63  52.66  52.56  52.49  

10 52.44  52.38  52.46  52.67  52.67  52.41  52.56  52.56  52.41  52.38  

11 52.48  52.41  52.45  52.67  52.68  52.40  52.55  52.62  52.54  52.42  

12 52.55  52.48  52.46  52.71  52.72  52.48  52.67  52.66  52.58  52.51  

13 52.57  52.51  52.46  52.70  52.72  52.49  52.65  52.70  52.50  52.52  

14 52.43  52.37  52.44  52.62  52.64  52.35  52.53  52.54  52.55  52.36  

15 52.35  52.29  52.42  52.61  52.62  52.30  52.49  52.50  52.59  52.34  

16 52.48  52.42  52.47  52.65  52.70  52.45  52.61  52.63  52.58  52.43  

17 52.40  52.34  52.43  52.59  52.65  52.35  52.48  52.55  52.63  52.32  

18 52.47  52.39  52.47  52.64  52.67  52.43  52.58  52.62  52.48  52.40  

19 52.48  52.40  52.44  52.60  52.68  52.38  52.53  52.54  52.48  52.38  

20 52.42  52.36  52.47  52.62  52.68  52.35  52.54  52.53  52.43  52.35  

21 52.42  52.36  52.43  52.66  52.67  52.41  52.53  52.58  52.51  52.38  

22 52.46  52.39  52.47  52.69  52.70  52.46  52.61  52.61  52.43  52.44  

23 52.40  52.35  52.45  52.61  52.66  52.39  52.51  52.53  52.50  52.38  

24 52.41  52.35  52.48  52.64  52.68  52.41  52.56  52.56  52.48  52.40  

25 52.58  52.51  52.44  52.76  52.78  52.52  52.70  52.70  52.45  52.53  

Avg. 52.47  52.41  52.46  52.66  52.68  52.41  52.58  52.60  52.49  52.41  

Med. 52.46  52.39  52.46  52.65  52.68  52.41  52.56  52.58  52.50  52.40  

st dev 0.06  0.07  0.02  0.05  0.04  0.06  0.07  0.07  0.07  0.06  

Min. 52.35  52.29  52.42  52.58  52.62  52.30  52.48  52.50  52.38  52.32  

Max. 52.58  52.57  52.52  52.76  52.78  52.52  52.70  52.70  52.63  52.53  
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3.5 Data Set 2, 105°C, 20mA (Forward Voltage) 

No. 
Forward Voltage (V) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

26 52.46  52.40  52.44  52.67  52.67  52.40  52.57  52.57  52.47  52.41  

27 52.42  52.34  52.44  52.63  52.67  52.45  52.51  52.52  52.50  52.37  

28 52.53  52.47  52.48  52.66  52.73  52.48  52.61  52.62  52.47  52.47  

29 52.44  52.39  52.45  52.63  52.68  52.40  52.57  52.54  52.48  52.38  

30 52.44  52.39  52.44  52.63  52.67  52.40  52.53  52.51  52.60  52.42  

31 52.47  52.40  52.44  52.64  52.68  52.44  52.55  52.55  52.48  52.40  

32 52.55  52.48  52.46  52.70  52.74  52.52  52.64  52.67  52.44  52.52  

33 52.42  52.34  52.44  52.58  52.62  52.37  52.50  52.50  52.56  52.40  

34 52.42  52.34  52.40  52.61  52.67  52.39  52.46  52.52  52.49  52.39  

35 52.53  52.46  52.49  52.67  52.73  52.48  52.62  52.65  52.47  52.51  

36 52.46  52.41  52.47  52.61  52.68  52.39  52.55  52.55  52.50  52.41  

37 52.49  52.43  52.49  52.64  52.68  52.43  52.59  52.62  52.55  52.47  

38 52.55  52.46  52.53  52.67  52.70  52.40  52.59  52.63  52.58  52.46  

39 52.60  52.53  52.50  52.73  52.79  52.43  52.62  52.64  52.47  52.51  

40 52.42  52.38  52.49  52.62  52.66  52.52  52.69  52.71  52.43  52.59  

41 52.44  52.37  52.45  52.64  52.74  52.42  52.53  52.60  52.60  52.40  

42 52.51  52.43  52.47  52.63  52.72  52.48  52.62  52.63  52.48  52.47  

43 52.49  52.39  52.46  52.65  52.63  52.43  52.59  52.60  52.55  52.47  

44 52.38  52.35  52.47  52.53  52.69  52.33  52.45  52.50  52.58  52.34  

45 52.44  52.38  52.47  52.60  52.74  52.40  52.53  52.53  52.48  52.45  

46 52.55  52.47  52.47  52.59  52.66  52.45  52.63  52.68  52.56  52.52  

47 52.47  52.40  52.45  52.60  52.76  52.39  52.53  52.59  52.53  52.44  

48 52.56  52.50  52.45  52.65  52.68  52.51  52.65  52.67  52.56  52.55  

49 52.45  52.38  52.46  52.61  52.76  52.40  52.51  52.58  52.63  52.41  

50 52.55  52.47  52.44  52.67  52.76  52.47  52.61  52.62  52.50  52.49  

Avg. 52.48  52.41  52.46  52.63  52.70  52.43  52.57  52.59  52.52  52.45  

Med. 52.47  52.40  52.46  52.63  52.68  52.43  52.57  52.60  52.50  52.45  

st dev 0.06  0.05  0.03  0.04  0.04  0.05  0.06  0.06  0.05  0.06  

Min. 52.38  52.34  52.40  52.53  52.62  52.33  52.45  52.50  52.43  52.34  

Max. 52.60  52.53  52.53  52.73  52.79  52.52  52.69  52.71  52.63  52.59  
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3.6 Data Set 2, 105°C, 20mA (Chromaticity Shift) 

No. 
u’ v’ CCT(K) Chromaticity Shift (∆u’v’) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs 8000hrs 9000hrs 

26  0.2611  0.5319  2712  0.0004  0.0003  0.0007  0.0013  0.0016  0.0020  0.0024  0.0025  0.0028  

27 0.2596  0.5304  2748  0.0003  0.0005  0.0006  0.0007  0.0008  0.0011  0.0014  0.0018  0.0020  

28 0.2605  0.5310  2728  0.0001  0.0003  0.0007  0.0003  0.0006  0.0009  0.0011  0.0012  0.0015  

29 0.2605  0.5295  2734  0.0006  0.0008  0.0011  0.0009  0.0009  0.0011  0.0013  0.0018  0.0021  

30 0.2610  0.5308  2716  0.0010  0.0012  0.0011  0.0013  0.0012  0.0014  0.0016  0.0020  0.0020  

31 0.2612  0.5333  2704  0.0006  0.0009  0.0013  0.0013  0.0012  0.0016  0.0017  0.0021  0.0023  

32 0.2616  0.5321  2700  0.0005  0.0009  0.0012  0.0013  0.0015  0.0018  0.0021  0.0023  0.0025  

33 0.2615  0.5333  2696  0.0005  0.0007  0.0011  0.0012  0.0013  0.0018  0.0022  0.0026  0.0027  

34 0.2593  0.5324  2746  0.0004  0.0007  0.0010  0.0013  0.0017  0.0022  0.0025  0.0028  0.0031  

35 0.2608  0.5317  2718  0.0005  0.0009  0.0012  0.0011  0.0014  0.0016  0.0018  0.0021  0.0023  

36 0.2622  0.5332  2684  0.0004  0.0006  0.0012  0.0013  0.0016  0.0019  0.0021  0.0023  0.0024  

37 0.2619  0.5328  2690  0.0005  0.0009  0.0010  0.0010  0.0011  0.0015  0.0016  0.0020  0.0021  

38 0.2608  0.5314  2720  0.0003  0.0003  0.0013  0.0013  0.0011  0.0013  0.0018  0.0019  0.0022  

39 0.2618  0.5331  2692  0.0004  0.0007  0.0011  0.0012  0.0010  0.0016  0.0021  0.0025  0.0028  

40 0.2611  0.5316  2712  0.0004  0.0006  0.0010  0.0013  0.0015  0.0014  0.0018  0.0019  0.0021  

41 0.2582  0.5271  2792  0.0007  0.0009  0.0011  0.0014  0.0013  0.0014  0.0017  0.0016  0.0019  

42 0.2599  0.5312  2738  0.0003  0.0007  0.0007  0.0013  0.0015  0.0020  0.0023  0.0025  0.0027  

43 0.2613  0.5340  2698  0.0010  0.0011  0.0016  0.0016  0.0020  0.0026  0.0031  0.0034  0.0034  

44 0.2609  0.5316  2716  0.0007  0.0011  0.0010  0.0011  0.0016  0.0021  0.0027  0.0029  0.0030  

45 0.2610  0.5317  2714  0.0007  0.0008  0.0013  0.0010  0.0011  0.0016  0.0025  0.0029  0.0031  

46 0.2609  0.5331  2710  0.0003  0.0002  0.0004  0.0010  0.0010  0.0014  0.0018  0.0022  0.0023  

47 0.2638  0.5327  2654  0.0006  0.0007  0.0011  0.0006  0.0009  0.0015  0.0019  0.0023  0.0024  

2714 0.0010 0.0010 2654 0.0006 0.0006 
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