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General remarks:

"(See remark #)" refers to a remark appended to the report.

"(See appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

The test results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
Measurement uncertainty budgets have been determined for applicable test methods and are available
upon request.

*- According to “Addendum A for LM-80-08" which issued by IES at 2014-01-09, this addendum replaces
Section 4.4.2 in |ES LM-80-08. As follows:

4.4.2 Temperature and Humidity

Operation of the LED light sources between photometric measurements shall be at @ minimum of two case
temperatures, T5. The case temperature and drive current should be sefected by taking into account the LED light
sources’intended applications, the manufaciurer’s recommended operaling parameters, and the eventual use of the
testing data. At least one of the selected case temperatures shall be 55 °C or 85 "C. These case lemperatures are
commonly used for industry testing to support direct product comparisons of testing resuits. The drive curment may be
different for the different case femperatures. However, performing interpolation per IES TM-21-

11 to predict luminous flux maintenance af temperatures befween two case femperaiures requires the same drive
current for the two case ftemperatures. Testing at three or more temperatures offers more accurate interpolations and a
measured value at an infermediate temperature fo crosscheck against interpolated results based on higher and lower
case temperatures.

During life testing, Ts shall be maintained at a temperature that is greater than or equal to 2°C below the corresponding
nominal case temperature. Surrounding air should be maintained af a temperature that is greater than or equal fo 5°C
helow the corresponding nominal case femperature. Humidity shail be maintained to less than 65 RH throughout the life
test.

“Addendum A for LM-80-08": http://www.ies.org/PDF/Erratas/LM-80-Addendum-A.pdf

TOV SUD Certification and Testing (China) Co., Ltd Shenzhen

@.
Branch is an accredited Test Laboratory (NVLAP Lab Code: NW&@
500067-0) to IES LM-80:2008 by NVLAP (National et
1M

Voluntary Laboratory Accreditation Program). MULAR LAR CODE 5000670

The report must not be used by the client to claim product certification, approval or endorsement by NVLAP,
NIST or any agency of the federal government.

Summary of testing:

Manufacturer
LM-80 Required Temperature Specified
Temperature
. 55°C Il. 85°C . 100°C
Number of LED tested 25 25 25
Rated Drive current [IF] (mA) 60 60 60
Actual Temp. [T<] (°C) 550 850 100.0
Actual Ambient Temp. [Ta] (°C) 542 83.6 989
Avg. Lumen maintenance at 6,000 hours (%) 98.32% 98 17% 98.05%
Avg. Chromaticity Shift (Au'v')at 6,000 hours 0.0015 0.0016 0.0016
Avg. Lumen maintenance at 9,000 hours (%) 96.08% 95.78% 95.22%
Avg. Chromaticity Shift (Au'v')at 9,000 hours 0.0023 0.0025 0.0027
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Photo Document of product

Measurement Point of [Ts]:

Point of Ts
Possible test case verdicts:
- test case does not apply to the testobject: ................ - N/A
- test object does meet the requirement....................... P(ass)
- test object does not meet the requirement: ...._...........: F(ail)
Possible suffixes to the verdicts:
- Suffix for detailed information for the client................: C(lomment)

- Suffix for important information for factory inspection.... M(anufacturing)
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1.0 SCOPE —
2.0 REFERENCES —
3.0 DEFINITIONS —
4.0 AMBIENT AND PHYSICAL CONDITIONS —
4.1 General —
42 LED Unit Marking P

Unit can be identified by markings or by labels P

The identification method is suitable for testing. P

4.3 Sample Selection P
Samples are selected to be sufficiently P
representative of the overall population being
tested.

4.4 Environmental Conditions P

4.41 Vibration
Lamps should not be subjected to excessive
vibration or shock during life testing.

442 Temperature and Humidity P
The three case temperatures, Ts, shall be 55°C | The third temperature P
and 85°C with a third temperature selected by specified by manufacture is:
the manufacturer. 100 °C
Case temperatures shall be controlled to -2°C P

during life testing. The temperature of the
surrounding air should be maintained to within -
5°C of the case temperature during testing.

Humidity shall be maintained to less than 65RH.

4.4.3 Airflow
Airflow shall be minimized for proper light
source.

444 Operating Orientation and LED

The operation orientation for the LED light
sources under test should be as specified by the

manufacturer.
5.0 ELECTRICAL AND THERMAL CONDITIONS —
51 Input Voltage and Current

Input voltage shall conform to the rated input
voltage (rms) and frequency of the driver. When
using direct current, dc, and ripple voltage shall
not exceed 2% of the dc output voltage.

5.2 Line Voltage Waveshape

The power supply shall have a voltage
waveshape such that the total harmonic
distortion does not exceed 3%of the
fundamental.

53 Input Current Regulation P
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The input current shall be monitored and P
regulated to within £3% of the rated rms value
during life testing and to +0.5% of the rated rms
value during photometric measurements.

54 Auxiliary Equipment including Drivers N/A

For LED light source external drivers compliant N/A
with manufacture’s guidance shall be used.

55 Case Temperature

A thermocouple measurement system
complying with ASTM E230 Table 1 shall be
used to monitor the case temperature. Ts is
measured directly on the component a
manufacturer designated case temperature
measurement point on the LED unit.

6.0 TEST AND MEASUREMENT PROCEDURES —

6.1 Instrumentation

Total elapsed time uncertainty should be within
+0.5%.

6.2 Photometry Measurement See “Attachment 17

6.3 Photometry Measurement Temperature See “Attachment 17

The ambient temperature during lumen and P
chromaticity measurements shall be set to
25°C+2°C.

7.0 LUMEN MAINTENANCE TESTING METHOD —
FOR LED LIGHT SOURCES

71 Lumen Maintenance Testing Duration and See “Attachment 17 F
Interval

The unit shall be driven for at least 6000hours P
with data collection at a minimum of every
1000hours. 10000hours are preferred for the
purposes of improved predictive modelling.

7.2 Operating Cycle See “Attachment 17 P
7.3 Recording Failures See “Attachment 17 P
7.4 Chromaticity See “Attachment 17. P
8.0 TEST REPORT —
Addendum A for LM-80-08

The three case temperatures, Ts, shall be 55°C | The second temperature N/A

or 85°C with a second temperature selected by specified by manufacture
the manufacturer.* s °C
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General conditions for testing and measurement

Data Set 1:

Required Temperature: (°C) 55.0
Actual Temperature:[Ts] (°C) 550
Actual Ambient Temperature:[Ta] (°C) 542
Rated Driver Current:(mA) 60
Actual Current:(mA) 60

Air Flow: Minimal air flow
Failures observed: None
Data Set 2:

Required Temperature: (*C) 850
Actual Temperature [T<] (°C) a85.0
Actual Ambient Temperature:[Ta] (°C) 836
Rated Driver Current:(mA) 60
Actual Current:(mA) 60

Air Flow: Minimal air flow
Failures observed: None
Data Set 3:

Manufacture specified Temperature: (°C) 100.0
Actual Temperature:[Ts] (°C) 100.0
Actual Ambient Temperature:[Ta] (°C) 98.9
Rated Driver Current:(mA) 60
Actual Current:(mA) 60

Air Flow:

Minimal air flow

Failures observed:

None
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Data Set 1: Lumen Test For Lumen

Maintenance

55°C—LMB80 required temperature

s %u [[;"rigilr] Lumen maintenance {Unit: Im)
Z| s LF Vr 500 | 1000 | 2000 | 3000 | 4000 | sooo | 6000 | 7ooo | sooo | soo0
{Im}) I\ hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
1 1 226 | 3.08 226 | 226 | 25 | 224 | 224 | 22 | 214 | 20 | 218 | 218
2] 2 225 | 3.08 225 | 224 | 22 | 219 [ 219 | 219 | 20 | 218 | 216 | 214
3| 3 | 224 | 308 223 | 222 | 223 | 224 [ 223 | 221 | 220 | 218 | 216 | 215
4] 4 223 | 308 223 | 224 | 25 | 221 | 221 | 219 | 218 | 217 | 215 | 214
51 5 | 223 | 31 223 | 224 | 21 | 223 | 224 | 22 | 20 | 218 | 217 | 214
6] 6 22 | 310 226 | 226 | 24 | 221 | 220 | 218 | 216 | 216 | 215 | 213
T 1 7 | 220 | 307 | 220 | 222 | 221 | 220 | 224 | 218 | 218 | 218 | 216 | 213
8] 8 222 | 308 222 | 223 | 24 | 222 | 220 | 219 | 218 | 216 | 215 | 214
81 9 | 222 | 308 222 | 223 | 23 | 221 | 219 | 219 | 218 | 218 | 217 | 218
10 10 | 223 3.08 223 | 225 | 24 | 22 [ 224 | 22 | 214 | 20 | 218 | 217
M M | 223 3.08 225 | 224 | 222 | 223 [ 224 | 222 | 2214 | 218 | 217 | 214
12 12 | 205 | 308 225 | 226 | 225 | 224 [ 223 | 224 | 220 | 218 | 217 | 213
1B 13 | 25 308 225 | 227 | 26 | 225 | 224 | 222 | 20 | 218 | 219 | 215
M 14| 20 3.07 222 | 222 | 20 | 218 | 219 | 217 | 217 | 216 | 215 | 214
151 15 | 224 3.09 221 | 224 | 223 | 224 [ 224 | 219 | 218 | 217 | 216 | 213
16| 16 | 200 | 307 222 | 224 | 226 | 226 | 223 | 220 | 218 | 217 | 215 | 213
17 17 | 220 308 220 | 221 | 20 | 218 | 219 | 219 | 218 | 218 | 216 | 214
18 18 | 25 308 225 | 226 | 224 | 223 | 221 | 222 | 20 | 218 | 216 | 214
1B 19 | 2109 3.08 221 | 219 | 218 | 219 | 200 | 218 | 216 | 215 | 214 [ 211
200 20 | 221 3.07 220 | 223 | 22 | 220 | 20 | 218 | 218 | 218 | 216 | 212
21 21 | 49 | 308 219 | 219 | 217 | 217 [ 218 | 218 | 218 | 217 | 215 | 214
22 ] 22 | 33 3.07 223 | 224 | 221 | 220 | 220 | 219 | 218 | 216 | 215 | 213
23] B | »3 3.07 223 | 223 | 220 | 219 | 220 | 218 | 218 | 216 | 215 | 213
4] 24 | »g 3.08 225 | 225 | 223 | 224 | 220 | 220 | 224 | 220 | 218 | 215
5] 25 | 224 3.08 224 | 223 | 222 | 222 [ 224 | 222 | 20 | 218 | 216 | 215
n 25 25 25 25 25 25 25 25 25 25 25 25
Mean 223 3.08 213 223 222 22.1 221 220 218 21.8 216 214
Median | 53 | 3.8 223 | 224 | 223 | 224 | 224 | 210 | 218 | 218 | 216 | 214
: 0.198 | 0.008 | 0201 | 0201 | 02286 | 0226 | 0.180 | 0.162 | 0.146 | 0.130 | 0.121 | 0.128
e 219 | 307 | 219 | 2198 | M7 | A7 | 78 | 217 | 216 | 215 | 214 | 211
Max. 226 | 311 226 | 227 | 226 | 226 | 224 | 222 | 221 | 220 | 2198 | 217
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Data Set 1: Lumen Maintenance

55°C—LM80 required temperature

ratio (%)
D L Lumen maintenance ratio (%)

< E - (0 hour)
=z 3 LF Ve 500 1000 2000 3000 4000 5000 G000 7000 B000 G000
{Im}) '\ hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
L 1 26 3.08 w6 | gso87 | sos1 | eoor | oeo7 | esio | or7a | orso | oed2 | esm
2 2 225 3.08 w996 | o5 | sese | oras | orzs | oras | ores | esso | wser | esom
- 3 224 3.08 9991 | 9933 | sore | 10022 | 9978 | osse | os43 | ors4 | oess | seon
- 4 223 3.08 9996 | 10027 | 10085 | 9906 | 9906 | o816 | oste | eror | oear | ese
5 5 723 31 9991 | 10040 | s919 | 10009 | 10054 | oos4 | os7a | ovss | oran | esos
6 6 722 310 | 10176 | 10176 | 10095 | sass | so14 | os24 | o7os | o7s4 | oeess | o599
! ! 220 3.07 9991 | 10109 | 10050 | 10005 | 10050 | sess | sese | se14 | we23 | esms
8 B 722 3.08 9995 | 10045 | 10081 | 991 | ss01 | esse | ssi1 | ero1 | we7s | sem
9 9 222 3.08 9995 | 10063 | 10050 | 9959 | 9869 | oses | osoa | o4 | orve | ova
10 10 | 53 3.08 w096 | 10000 | 10031 | o942 | ooos | cosr | oser | ess2 | ores | ovis
- 223 308 | 10081 | 10018 | 9951 | eo9s | 10040 | ves1 | cope | 9sis | ero7r | ese
121 12 | 5 3.08 w096 | 10049 | 10004 | oes0 | oses | esor | oren | eees | oeds | sam
1B 13 | 25 3.08 w996 | 10095 | 1o0s2 | 10048 | 9978 | osed | ores | oros | orsi | esm
14 14 | 5 3.07 9995 | o095 | 9914 | 9824 | geee | o77e | o779 | o734 | oems | o644
1] 15 | 2 3.08 9995 | 10113 | 10077 | oss | 9977 | o8 | o851 | esos | wrer | esas
16 16 | 5y 3.07 9995 | 10077 | 10189 | 10189 | 10072 | @919 | o829 | ovs4 | wess | eso3
W] 7 | e 3.08 9991 | 10015 | s995 | eo05 | 9950 | coso | osos | soos | weia | o7
181 18 | 55 3.08 9096 | 10044 | so38 | o804 | o805 | osao | oreo | esrvr | oses | oam
191 19 | 59 308 | 10091 | 10005 | 9945 | ea91 | 10027 | vess | eees | osos | ore3s | oeos
0 20 | 9y 3.07 9095 | 10091 | 1o0ss | 10023 | 9952 | ossr | oser | essr | ores | osis
- 21.9 3.08 9991 | gome | sode | o8 | o0e3 | ey | osor | eois | ss2e | orad
22 22 | 54 3.07 9991 | 10022 | seq0 | esss | o861 | o821 | orve | oess | oe4r | ess2
23| B | s, 3.07 w996 | 10008 | s870 | 825 | os70 | o7vs0 | o7eo | oseo | we4s | esss
4 M| e 3.08 w996 | o965 | o8se | @800 | or7a | o7se | omoo | ovss | wes7r | esm
2| B | g 3.08 9991 | 9942 | o89o3 | 9893 | o826 | ooz | o4 | e7vis | oe2s | esan

n 25 x5 25 25 25 25 25 25 S 25 25 2

e 223 308 | 10009 | 10033 | ooee | o040 | go24 | os70 | eem | o772 | ovos | oeos
S 223 3.08 w995 | 10027 | sore | eos9 | ooo7 | osed | omie | ors4 | oess | eso3
- 0.9 | 0009 | 0423 | oser | 0843 | 0914 | oss2 | oees | oexr | o754 | oyos | o747
— 21.9 3.07 9991 | 925 | sese | oras | o725 | eras | o725 | eerz | sses | sam
Max. 26 311 | 10176 | 10176 | 10188 | 10189 | 10072 | oee4 | sser | sa1s | esos | sva
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Data Set 1: Chromaticity Shift (Au'v')

55°C—LM80 required temperature

e {A’m‘]’r} Chromaticity Shift (Au'v')

2 5 * U v ceT 500 1000 | 2000 | 3000 | 4000 | 5000 | AO00 | 7000 | 8OO0 | 9000

hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
1 1 0.2612 0.5323 707 0.0001 | 0.0005 | 0.0013 | 00018 | 00018 | 00015 | 0.0020 | 0.0021 | 0.0023 | 0.0025
2 < 0.2575 0.5308 2701 0.0001 | oooos | oooi4 | 0Dooi7 | oopie | oonis | 00021 | 00018 | Do023 | ooo22
3 3 02571 0.5275 2515 0.0001 | oooo4 | ooodi | Dooi7 | oopie | oooos | 00041 | 00021 | Do022 | 00025
4 4 0.2502 0.5281 784 0.0001 | 00007 | 00008 | 00002 | 00011 | 0.00f1 | 00003 | 0.0012 | 0.0024 | 0.0028
5 o 0.2614 0.5324 703 0.0001 | 0.0008 | 0.0014 | 0.0010 | 00011 | 00013 | 0.0015 | 0.0017 | 0.0024 | 0.0028
6 6 0.2644 0.5208 2653 0.0000 | oo0o4 | 00003 | DODDS | 0OD0R | 0.0007 | 00040 | 00018 | 00017 | 00019
7 7 02613 0.5323 705 0.0001 | 0000 | 00002 | DODOZ | 0ODOE | 00005 | 00041 | 00017 | 00024 | 00028
8 g 0.2581 0.5282 2700 0.0001 | 00008 | 00002 | 00040 | 000041 | 00061 | 0.0009 | 0.0005 | 0.0023 | 0.0026
8 9 0.2618 0.5317 702 0.0001 | 00008 | 00014 | 00011 | 00012 | 00007 | 0.0012 | 0.0014 | 0.0020 | 0.0023
10] 10 0.2580 0.5283 2780 0.0000 | 0.0004 | 00012 | 00017 | 00016 | 00012 | 0.0013 | 0.0016 | 0.0019 | 0.0024
nmin 0.2620 0.5303 2700 0.0001 | oooo4 | oood2 | ooodi7 | oopi3 | oooos | 00047 | 00019 | 00026 | D.O026
12 | 12 0.2600 0.5300 2741 0.0001 | 00005 | 0003 | 0opiz | oopi4 | oooii | 00022 | 00018 | 00023 | 00025
1313 0.2586 0.5270 2780 0.0000 | 0.0004 | 00012 | 0.0017 | oo01e | 0.00t1 | 00012 | 0.0015 | 0.0014 | 00018
"4 D.2582 0.5272 2701 0.0001 | 0.0006 | 0.0014 | 0.0014 | 00011 | 00012 | 0.0013 | 0.0014 | 0.0020 | 0.0026
15[ 15 0.2604 0.5314 737 0.0001 | oooo7 | oooos | Dooos | oopoo | oooid | 00042 | 00015 | Doo20 | ooo22
16 [ 16 0.2608 05290 735 0.0001 | 00005 | 0003 | 0opi7 | oopig | oooi4 | 00049 | 00019 | 00025 | 00028
) 0.2500 0.5282 2770 0.0001 | o.ooie | 00009 | o.ooo2 | oopi2 | 00061 | 00043 | 0.0022 | 00016 | 0.0022
18 ) 18 0.2802 0.5322 718 0.0001 | 00008 | 0.0014 | 00018 | 00014 | 00013 | 00005 | 0.0017 | 0.0023 | 0.0026
1] 19 0.2500 0.5295 2745 0.0000 | 0.0005 | 0.0013 | 0.0016 | 00019 | 00008 | 00018 | 0.0023 | 0.0019 | 0.0025
2020 0.2574 0.5261 2815 0.0001 | oooo4 | oood2 | ooodis | o000 | 00008 | 00047 | 0.0015 | 00016 | 00019
a1 A 0.2602 05280 2742 0.0001 | 0o0i3 | ooodi | oooo? | oopidi | oooos | 00020 | 00021 | 00015 | 00020
2| 2 0.2501 0.5203 2782 0.0000 | 0.0007 | 00004 | 00002 | 0.0DOE | 0.0007 | 00041 | 0.0008 | 00012 | 0005
2313 0.2567 0.5277 2823 0.0001 | 0.0005 | 0.0015 | 0.0016 | 00013 | 0.0005 | 0.0007 | 0.0009 | 0.0018 | 0.0020
4| 2 0.2501 0.5301 2750 0.0000 | 0.0008 | 0.0044 | 0.0013 | 00010 | 00065 | 0.0047 | 0.0020 | 0.0013 | 0.0020
2525 02616 05317 702 0.0001 | 0o0os | 00043 | DoDid | oopio | ooDi2 | 00049 | 00020 | 00018 | 00023

n 25 25 25 25 25 25 25 25 25 25 25 25 25
Mean 0.2507 0.5297 2740 0.0001 | 00008 | 00011 | 00012 | 00012 | 00000 | 00005 | 0.0017 | 00020 | 0.0023
Median 0.2500 0.5296 2745 0.0001 | 00008 | 0.0012 | 00013 | 00012 | 00061 | 00015 | 0.0017 | 00020 | O.0024
8 00018 0.00i8 43 0.0000 | 00003 | oooo4 | Dooos | ooood | ooooa | oooDo4 | 00004 | 0ODD4 | 00004
Min. 0.2567 0.5261 2653 0.0000 | 0.0004 | 00002 | 00002 | 00006 | 00005 | o007 | 00005 | ooD12 | Q0015
Max. 02644 0.5324 2523 00001 | oooie | ooods | Dobia | oooen | ooois | ooo2? | ooo23a | oooes | 00028
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Data Set 2: Lumen Test For Lumen
Maintenance

85°C—LM80 required temperature

5 éu [{llnrigfllrj Lumen maintenance {Unit: Im)
Z| = LF Ve 500 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000
(Im}) ) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
L 26 | 220 3.08 222 223 | 222 221 220 22.0 218 218 214 212
Y 3.07 22.1 220 | 220 218 219 | 218 2117 216 215 213
3128 | 2219 3.08 220 222 | 221 220 22.0 21.9 218 217 | 215 212
41 29 | 225 3.07 225 224 | 225 22.1 222 221 22.1 219 | 216 213
5 30 | 223 3.08 23 223 | 221 22.1 220 22.0 218 217 | 218 214
6 31 222 3.08 22 1 220 | 219 218 219 | 218 2116 215 | 214 212
B 32 | 20 3.07 220 223 | 222 223 221 21.9 217 218 215 212
: B | 25 3.08 224 225 | 223 221 222 221 220 21.8 216 212
: M | 219 3.07 217 218 | 220 217 215 | 214 215 214 213 212
10| 35 | 224 3.08 224 226 | 224 22.1 22.1 21.9 218 216 215 212
M| 3% | 217 3.07 17 219 | 218 219 21.8 216 217 215 | 213 210
121 37 | 220 3.08 220 22.1 22,0 220 219 | 218 217 218 215 212
131 38 | 229 3.08 22.1 222 | 221 220 219 | 218 217 217 | 218 213
M 39 | 2202 3.08 222 223 | 222 222 22.1 21.9 2117 216 214 21.1
15[ 40 | 224 3.07 223 225 | 223 22.1 22.1 22.0 218 218 214 212
16 | 41 221 3.07 22.1 222 | 221 220 22.0 21.8 216 215 | 213 21.1
7| 42 | 26 3.08 225 224 | 223 22.1 222 221 220 21.8 215 212
18 4 | 202 3.08 222 224 | 228 223 222 221 219 2117 | 215 21.1
19 | 44 | 29 3.07 220 223 | 224 220 22.0 21.8 216 215 | 214 212
20 45 | 218 3.08 218 217 | 218 217 217 | 218 216 215 | 213 21.0
211 46 | 221 3.08 22.1 22.1 22.0 218 217 | 218 217 218 214 213
21 47 | 220 3.08 20 220 | 218 218 21.8 216 2116 215 | 214 212
23] 48 | 221 3.08 22.1 223 | 221 220 219 | 218 218 217 | 215 212
241 49 | 220 3.08 20 222 | 223 22.1 220 21.9 218 2117 | 215 213
251 50 | 220 3.08 219 222 | 221 220 21.8 217 2116 214 213 21.1
n 25 25 25 25 25 25 25 25 25 25 25 25
Mean 221 3.08 22.1 222 221 220 220 218 17 216 214 21.2
Median 221 3.0 221 | 223 | 224 | 220 | 220 | 218 | 217 | 216 | 215 | 212
o 0201 | 0003 | 0213 | 0204 | 0208 | 0161 | 04174 | 0168 | 0142 | 0121 | 0008 | 0082
Min. 217 3.07 17 217 | 218 217 215 | 214 215 214 213 210
Max. 226 3.08 225 228 | 226 223 222 221 22.1 219 | 216 214
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Data Set 2: Lumen Maintenance

85°C—LM80 required temperature

ratio (%)
L] e Lumen maintenance ratio (%)
5 E - (0 howr)
= & LF Ve 500 1000 2000 3000 4000 5000 6000 7000 8000 9000
{Im}) ) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
1 26 2232 3.08 100.00 | 100.72 | 100.18 98.73 99.78 9925 958.38 97.47 95.57 g5 67
2 2 221 3.07 99.95 99.59 90.46 95.55 99.01 95.55 98.10 9765 97.20 95.29
3 28 21 3.08 99.95 100.54 100.23 99.77 99.82 99.32 98.87 98.41 97.51 96.15
4 29 25 3.07 99.96 99.78 100.15 96.40 98.84 55.40 95.40 97.31 96.17 94,84
5 30 223 3.08 99.95 99,57 95.87 95.87 98.30 85.52 97.63 57.18 95.73 g5.84
6 31 2232 3.08 99.95 99.32 95.57 95.42 98.87 95.42 g7.52 97.07 9561 95.71
7 32 20 3.07 99.95 101.23 100.95 101.41 100.50 99.59 958.65 98.23 977 96.41
8 3 25 3.08 99.91 100.13 99.29 96.40 98.84 55.40 g97.85 97.06 96.17 594,39
9 34 219 3.07 99.04 100.14 100.50 99.13 88.22 97.76 958.22 97.76 97.30 86.85
10 35 274 3.08 99.91 100.89 | 100.04 95.70 98.48 97 .81 97.36 9547 95.03 o4 B9
11 36 M7 3.07 99.91 100.92 | 10046 | 10052 | 10D.48 9954 99.91 95.08 95.16 9677
12 37 20 3.08 99.95 100.27 99.56 99.86 99.41 595.96 98.50 98.05 97.59 96.23
13 38 prly 3.08 99.95 100.63 100.00 99.55 99.00 55.64 958.19 98.19 97.74 96.35
14 39 222 3.08 99.85 100.32 98.81 98.91 99.45 95.55 97.66 57.21 95.31 84 56
19 40 274 3.07 99.91 100.51 90.78 95.88 98.88 95.43 97.54 0554 9575 04 85
18 41 21 3.07 99.95 100.05 99.52 99.37 99.37 595.46 97.56 97.11 98.21 95.30
17 42 226 3.08 99.91 99.11 96.69 96.00 98.45 55.00 g97.56 96.67 95.34 94.01
18 43 222 3.08 89.95 100.72 101.85 100.50 100.05 99.59 958.69 a97.79 96.89 85.09
19 44 220 3.07 99.95 101.27 | 101.77 98.85 100.00 99.05 958.14 5758 57.23 95.32
20 45 218 3.08 99.95 99.40 90.56 90.40 99.40 9985 95.95 55.49 97.57 95.20
21 46 21 3.08 99.95 99.95 99.55 95.64 98.19 595.64 958.19 97.74 96.83 96.38
22 47 20 3.08 100.00 99.86 96.91 96.91 88.91 55.00 55.00 97.35 97.10 96.19
23 45 221 3.08 99.85 100.85 | 100.00 98.55 98.10 9564 958.64 55.19 57.29 55.93
24 48 220 3.08 99.91 100.81 | 10146 | 10055 | 100.27 9964 9918 95.73 §7.82 96.91
25 50 20 3.08 99.91 101.23 100.64 100.18 99.27 595.82 958.36 97.45 96.99 96.08
n 25 25 25 25 25 25 25 25 25 25 25 25

Mean 221 3.08 99.91 100.30 99.95 99.35 99.16 85.67 98.17 97.66 96.91 85.75
Median 221 3.08 99.95 100.29 98,85 98.39 98.05 9560 95.19 9765 95.99 965.08
6 0.201 0.003 0.179 0.617 0813 0.852 0.662 0.588 0.600 0.646 0.703 0.781
Min. 2.7 3.07 99.04 99.11 97.95 97.51 97.68 96.62 96.17 96.47 95.34 94.01
Max. 26 3.08 100.00 101.27 101.85 101.41 100.50 99.86 99.91 99.08 98.16 96.91
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Data Set 2: Chromaticity Shift (Au'v')

85°C—LM80 required temperature

2 [é”ritc‘,i'r) Chromaticity Shift (Au'v)

2 E i . v ccT 500 1000 | 2000 | 3000 | 4000 5000 | 6000 | 7000 | 8000 | 900D

hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
1 26 0.2582 0.5266 2705 00001 | 0.0005 | 0.0014 | 0.0019 | 0.0014 | 0.0012 | 0.0019 | 0.0020 | 0.0018 | 0.0028
2 27 0.2625 0.5302 2680 00001 | 00005 | 0.0015 | 0.0017 | 0.0016 | 0.0015 | 0.0021 | 0.0021 | 0.0019 | 0.0025
3 25 0.2504 D.5274 2786 00000 | 00004 | 00015 | 00008 | 0.0008 | 0.0014 | 0.0020 | 0.0047 | 0.0018 | 0.0025
4 29 0.2508 0.5319 2737 00000 | 00004 | 00014 | 00018 | 00013 | 00012 | 0.0022 | 0.0048 | 0.0017 | 0.0026
5 30 0.2581 D.5285 2782 00001 | 00003 | 0.0014 | 00019 | 0.0013 | 0.0011 | 0.0019 | 0.0022 | 0.0018 | 0.0019
6 3 0.2581 D.5280 2701 00001 | 00007 | 0.0000 | 0.0004 | 0.0005 | 0.0008 | 0.0010 | 0.0012 | 0.0022 | 0.0025
7 32 0.2600 05280 2745 00000 | 00005 | 00015 | 00016 | 00010 | 0.0013 | 0.0020 | 00020 | 0.0025 | 0.0027
g 3 0.2602 0.5303 2736 00001 | 00005 | 0.0014 | 00018 | 00017 | 00017 | 0.0014 | 0.0022 | 0.0023 | 0.0025
9 34 0.2507 0.5279 2757 00001 | 00005 | 0.0015 | 0.0019 | 0.0019 | 0.0015 | 0.0018 | 0.0024 | 0.0025 | 0.0028
1035 0.2603 D.5313 2730 00001 | 00004 | 00014 | 00019 | 00016 | 0.0014 | 0.0012 | 0.0014 | 0.0018 | 0.0020
1] 36 0.2600 0.5287 2746 00001 | 00004 | 00011 | 00015 | 00013 | 00008 | D.0006 | 0.0047 | 0.0022 | 0.0026
12 | a7 0.2502 0.5278 2767 00000 | 00004 | 00013 | 00012 | 00013 | 00010 | 0.0018 | 0.0022 | 0.0016 | 0.0025
1338 0.2572 0.5308 2702 0.0001 | 00014 | 0.0008 | 0.0012 | 0.0014 | 0.0016 | 0.0022 | 0.0020 | 0.0023 | 0.0028
439 0.2501 0.5278 2770 00001 | 00004 | 00012 | 00012 | 00018 | 00012 | 0.0020 | 0.00M% | 0.0023 | 0.0028
15 | 40 0.2500 0.5208 2763 00001 | 00004 | 00014 | 00018 | 00012 | 00013 | 0.0013 | 0.0023 | 0.0023 | 0.0029
16 | 41 0.2611 0.5307 2716 00001 | 0.0005 | 0.0014 | 0.0010 | 0.0008 | 0.0013 | 0.0020 | 0.0020 | 0.0017 | 0.0027
|4 0.2504 0.5305 2752 00001 | 00004 | 0.0012 | 0.0016 | 0.0012 | 0.0012 | 0.0000 | 0.0012 | 0.0020 | 0.0028
18] 43 0.2601 0.5283 2747 00001 | 00004 | 00014 | 00017 | 00018 | 00007 | 0.0016 | 0.0042 | 0.0013 | 00018
19 ] 44 0.2600 0.5206 2743 00001 | 00004 | 00013 | 00018 | 00017 | 00011 | 0.0016 | 0.0047 | 0.0016 | 0.0019
20 ] 45 0.2605 0.5302 2730 0.0001 | 00010 | 0.0004 | 00008 | 0.0011 | 0.0000 | 0.0019 | 0.0022 | 0.0012 | 0.0019
21| 46 0.2500 0.5208 2764 00001 | 00005 | 0.0012 | 0.0016 | 0.0017 | 0.0013 | 0.0014 | 0.0015 | 0.0021 | 0.0024
2| 4 0.2601 0.5307 2737 00001 | 00004 | 00012 | 00017 | 00018 | 00018 | 0.0015 | 0.0047 | 0.0020 | 0.0025
23| 48 0.2572 0.5277 2811 00001 | 00004 | 00011 | 00017 | 00012 | 00013 | 0.0016 | 0.0021 | 0.0021 | 0.0030
24| 49 0.2605 0.5200 2736 00001 | 00005 | 0.0015 | 0.0005 | 0.0012 | 0.0012 | 0.0018 | 0.0017 | 0.0018 | 0.0028
25| 50 0.2501 0.5208 2761 00000 | 00004 | 00014 | 00012 | 0.0016 | 00011 | 0.0012 | 0.00M6 | 0.0021 | 0.0028

n 25 25 25 25 25 25 25 25 25 25 25 25 25
Mean 0.2505 0.5203 2756 00001 | 00005 | 0.0012 | 0.0015 | 0.0014 | 0.0012 | 0.0016 | 0.0012 | 0.0020 | 0.0025
Median 0.2506 0.5208 2755 00001 | 00004 | 0.0014 | 00017 | 00012 | 0.0012 | 0.0017 | 0.0019 | 0.0020 | 0.0026
o 0.0012 0.0013 2783 | 0.0000 | 0.0002 | 00004 | DOODS | 00003 | D000 | 00004 | 00003 | 00003 | 0.0003
Min. 0.2572 0.5266 2680 0.0000 | 00002 | 0.0000 | 0.0004 | 00005 | 0.0007 | 0D.0006 | 0.0012 | 0.0013 | 0.0018
Max. 0.2625 05319 2811 00001 | 00014 | 00015 | 00015 | 00018 | 00018 | D.OD22 | 0.0024 | 00025 | 0.0030
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Data Set 3: Lumen Test For Lumen
Maintenance

100°C—Manufacturer specified temperature

S %’“* mlnr:g?:r) Lumen maintenance (Unit: Im)
Z| = LF Vr 500 | 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000
{Im} V) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
1] 51 | 218 3.08 218 | 216 | 216 | 215 | 215 | 218 | 214 | 212 | 211 | 208
2] 52 | g 3.07 217 | 219 | 220 | 218 | 218 | 218 | 217 | 215 | 213 [ 211
3] %3 | 223 3.08 23 | 224 | 225 | 223 [ 222 | 2214 | 220 | 717 | 215 | 212
41 % | 204 | 308 24 | 23 | 220 | 219 [ 220 | 2214 | 224 | 218 | 215 | 213
5 | 5% | 225 | 308 25 | 224 | 223 | 223 [ 222 | 224 | 218 | 217 | 213 | 212
6 1 % | 202 3.08 222 | 20 | 218 | 217 | 216 | 217 | 216 | 215 | 214 | 212
T 57T | 224 3.08 221 | 221 | 220 | 218 [ 219 | 218 | 217 | 214 | 213 | 212
8 | %8 | 24 3.07 21 | 222 | 223 | 224 | 220 | 2198 | 217 | 215 | 213 [ 21.1
91 %9 | 224 3.08 24 | 223 | 221 | 224 | 224 | 220 | 217 | 215 | 214 | 211
10| 80 | 220 | 308 220 | 220 | 218 | 216 | 217 | 217 | 217 | 215 | 213 | 211
| 681 | 226 | 308 26 | 224 | 224 | 223 [ 223 | 221 | 218 | 216 | 214 | 213
12 62 | 290 | 308 20 | 24 | 20 | 217 [ 218 | 217 | 216 | 214 | 213 | 209
13 8 | 220 | 308 20 | 21 | 20 | 218 [ 217 | 217 | 216 | 215 | 212 | 208
4 64 | 222 | 300 22 | 221 | 219 | 218 [ 219 | 218 | 216 | 214 | 213 | 209
1B 85 | 220 | 307 220 | 220 | 218 | 218 | 218 | 217 | 218 | 217 | 213 | 210
16 66 | 229 3.08 20 | 219 | 219 | 247 | 217 | 218 | 215 | 214 | 213 [ 214
7| 67 | 224 | 308 24 | 223 | 222 | 224 [ 220 | 220 | 218 | 217 | 214 | 212
18 ) 8 | 222 | 308 22 | 20 | 220 | 219 | 218 | 217 | 217 | 216 | 212 [ 211
19 8 | 218 | 307 217 | 217 | 216 | 216 | 216 | 216 | 215 | 214 | 213 | 210
201 70 | 219 | 308 219 | 218 | 219 | 218 [ 218 | 217 | 215 | 213 | 212 | 210
211 7 | 218 | 308 218 | 218 | 217 | 217 | 217 | 218 | 216 | 215 | 212 | 210
22| 72 | 219 | 308 219 | 218 | 217 | 216 | 217 | 216 | 215 | 214 | 213 | 208
23| 73 | 224 3.08 21 | 20 | 20 | 218 [ 219 | 218 | 216 | 215 | 212 | 208
24| 74 | 22 | 308 22 | 22 | 20 | 219 | 219 | 220 | 218 | 218 | 212 [ 211
2| 75 | 19 | 307 217 | 219 | 217 | 216 [ 218 | 217 | 216 | 214 | 212 | 208
n 25 25 25 25 25 25 25 25 25 25 25 25
Mean 22.1 3.08 221 221 220 219 219 218 M7 M5 213 21.0
Median 221 3.08 21 | 21 | 20 | 218 | 218 | 218 | 217 | 215 | 213 [ 211
0 0226 | 0003 | 0250 | 0212 | 0233 | 0227 | 0492 | 0170 | 0164 | 0138 | 0.096 | 0.158
Min. 218 | 307 217 | 216 | 216 | 215 | 215 | 218 | 214 | 212 | 211 | 208
Max. 226 | 3.09 26 | 24 | 225 | 223 [ 223 | 221 | 221 | 218 | 215 | 213
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Data Set 3: Lumen Maintenance

ratio (%)

100°C—Manufacturer specified temperature

a L Lumen maintenance ratio (%)
= E* {0 hour)
= = LF Ve 500 1000 2000 3000 4000 5000 6000 7000 8000 9000
(Im) V) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
1 51 21.6 3.08 99.91 99.17 99.17 96.71 98.76 99.17 95.26 97.34 96.88 95.50
2 22 2189 3.07 98.04 100.08 | 10059 99.68 98.91 99.68 9522 96.31 97.38 05.48
3 53 223 3.08 90.06 100.22 | 100.85 99.96 98.51 95.08 95.61 97.27 95.37 95.02
4 54 224 3.08 99.96 99.29 55.04 97.59 98.04 58.48 55.66 97.15 95.81 594.92
5 55 22.5 3.08 100.00 99.73 99.33 99.33 98.59 95.44 97.55 96.66 94.88 9443
6 26 222 3.08 100.00 99.41 95.33 97.58 97.43 97.88 97 43 95.98 95.53 95.62
¥ 57 221 3.08 100.00 99.82 99.37 95.46 95.02 98.45 95.01 95.56 95.21 95.75
8 58 221 3.07 100.00 100.45 100.86 99.95 99.55 99.05 95.06 97.24 96.34 95.43
9 59 22.4 3.08 99.96 99.55 856.70 96.70 98.62 98.26 95.83 96.03 95.58 84,24
10 B0 220 3.08 98.85 98.73 99.00 95.09 95.55 98.55 95.55 97 54 95.73 95.82
11 61 228 3.08 99.96 99.20 99.29 98.85 98.63 97.96 095.63 95.74 94.86 9441
12 62 22.0 3.08 99.95 100.45 99.86 98.50 98.96 98.50 95.05 97.14 96.69 094.87
13 63 22.0 3.08 99.91 100.41 g9.91 95.00 98.64 88.55 55.09 97.64 96.28 84.45
L B4 222 3.09 98.85 99.64 95.53 96.38 95.53 98.38 97 47 95.57 95.12 84 31
13 65 22.0 3.07 100.05 100.00 99.23 99.23 99.32 98.77 99.23 98.77 96.95 95.58
16 66 221 3.08 99.91 99.37 99.27 98.37 98.28 97.91 97.45 97.01 96.55 95.65
17 67 224 3.08 95.56 99.29 9906 98.62 95.26 88.17 97.28 96.53 9549 94 60
18 68 222 3.08 99.91 99.14 99.05 95,50 95.08 97.70 97.70 97.25 9545 95.00
19 69 21.8 3.07 99.91 99.72 99.26 99.26 99.17 99.26 958.81 98.35 97.89 96.51
20 70 21.9 3.08 99.91 99.59 100.14 99.68 99.59 99.22 856.31 97.39 96.94 96.02
2 m 218 3.08 98.85 100.23 95.72 98.72 95.58 100.18 9926 96.51 97.43 96.51
2 72 219 3.08 99.05 99.68 99.09 958.63 99.09 98.63 95.17 g7.72 97.28 94 98
23 73 221 3.08 99.95 99.41 99.59 958.69 99.14 98.69 97.78 97.33 95.97 94.18
24 5 22.2 3.08 99.95 99.91 99.14 96.69 958.47 99.14 856.24 97.34 95.54 95.09
2 75 219 3.07 95.09 100.00 99.18 95.72 98.53 95.18 95.72 9781 95.89 95.08
n 25 25 25 25 25 25 25 25 25 25 25 25
Mean 221 3.08 99.58 99.74 99.37 96.83 98.54 58.64 95.05 97.32 96.36 95.22
Median 221 3.08 98.85 98.70 9925 958.70 95.56 88.55 85.07 97.27 95.37 95.08
6 0.226 0.003 0.257 0.402 0.675 0.609 0.502 0.579 0.692 0723 D.768 0.702
Min. 21.8 3.07 98.99 99.14 55.04 97.59 97.43 97.33 095.63 95.74 94.86 94.16
Max. 226 3.09 100.05 | 10045 | 10085 99.96 98.91 100.18 9926 96.51 97.89 95.51
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Data Set 3: Chromaticity Shift (Au'v')

100°C—Manufacturer specified temperature

2 [[']”Ag‘:l'r] Chromaticity Shift (Au'v')

2 E N o v ceT 500 1000 ( 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | BOOO | G000

hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
1 51 02611 0.5317 2713 0.0001 | 0.0005 | 0.0017 | 0.0008 | 0.000G | 0.00%2 | 0.0015 | 0.0022 | 00023 | 0.0028
2 52 02581 0.5277 2705 00001 | D0DDG | DODIS | DODIG | DODI4 | DODG4 | 00040 | D0ODIG | 00025 | 0.0030
3 53 02578 0.5286 2708 00001 | 00004 | DODi4 | DODI0 | DODiIZ | DODG4 | 00020 | DODIG | 00016 | 0.0026
4 54 0.2500 0.5303 2743 0.0000 | 0.0005 | D.0016 | 00018 | 0.0017 | 0.00%4 | 0.0015 | 0.0017 | 0.0020 | 0.0020
0 55 0.2597 0.5301 2747 0.0000 | 0.0005 | D.0018 | 0.0019 | 0.0020 | 0.00%4 | 0.0019 | 0.0021 | 00021 | 0.0027
6 56 02507 0.5284 2754 00000 | 000D5 | DoDie | DODi2 | DODIS | DODG4 | 00023 | DODiG | 00022 | 00028
7 57 0.2581 0.5260 2800 0.0000 | 0.0013 | D.0D0Y | D.0D10 | 0.0D41 | D.ODOS | 0.0022 | D006 | 0.0020 | 0.0027
8 58 0.2577 0.5278 2801 0.0000 | 0.0003 | 0.0015 | 0.0011 | 0.0013 | 0.00T3 | 0.0012 | 0.0007 | 00015 | 0.0035
g 59 0.2584 0.5284 2785 00001 | 000DDS | DODDG | DODi2 | DODOG | DODED | 00021 | DOD22 | 0O024 | 0.0027
10 | 60 02605 0.5266 2748 00000 | 00005 | DODiE | DODI0 | 0ODi3 | DO0DE7 | 00046 | 00021 | 00024 | 0.0028
11| 61 0.2605 0.5312 737 0.0001 | 0.0005 | D.0018 | 00016 | 0.0017 | 0.00%2 | 0.0018 | 0D.0016 | 0.0017 | 0.0027
12 82 0.2580 0.5284 oy 0.0001 | 0.0005 | D.0011 | 0.0019 | 0.000G | 0.00%3 | 0.0020 | 0.0015 | 00019 | 0.0028
1363 0.2606 0.5307 2720 00001 | 00007 | DODiS | DODi4 | DODi1 | DODM6 | 00065 | DODH4 | 00020 | 00031
14| 64 02588 0.5201 771 00000 | D00DDG | DODiS | DODOG | DODOB | DODEY | 00040 | DODi6 | 00018 | 0.0022
15| 85 0.2504 0.5271 2787 0.0000 | 0.0004 | D.0D15 | 00025 | 0.0016 | 0.00%3 | 0.0013 | 0.0021 | 00018 | 0.0028
16| 66 0.2598 0.5276 2781 0.0000 | 0.0007 | 0.0001 | 0.0010 | 00005 | 0.00%1 | 0.0015 | 0.0016 | 00023 | 0.0025
7| &7 02506 05315 2748 00001 | 000ODS | DODiS | 00021 | DODI4 | DODG4 | 00048 | DODI3 | 00023 | 0.0027
18| 68 0.2580 0.5270 2707 0.0000 | 0.0005 | D.0DDS | D.0D11 | 0.0D0O | D.0DOD | 00043 | 0.0007 | 00016 | 0.0028
19 69 0.2583 0.5260 707 0.0001 | 0.0005 | 0D.0006 | 0.0015 | 0.0014 | 0.000E | 0.0007 | 0.0020 | 0.0017 | 0.0037
20| 70 0.2603 0.5286 742 00000 | 00013 | DoDod | DODOZ | DODOD | DODOR | 00043 | DODiE | 00022 | 0.0028
R 026180 0.5207 2705 00001 | 00003 | DoDi4 | DODZ2 | 0ODOD | DOODO7 | 00041 | DODi6 | 00021 | 0.0020
2 12 0.2608 0.5203 2728 0.0001 | 0.0006 | D.ODOD | D.0021 | 0008 | D.0DF7 | 00044 | 00047 | 0,007 | 0.0025
23173 0.2614 0.5200 713 0.0000 | 0.0005 | 0.0017 | 0.0019 | 0.0011 | 0.00%1 | 0.0016 | 0.0021 | 00024 | 0.0037
4|11 02613 0.5201 730 00001 | 0O0DDS | DODOS | DODOO | DODiG | DODEF | 00049 | D002 | 00022 | 0.0020
23|15 0.2582 0.5274 2783 00001 | 00006 | DODi4 | DODIT | DODID | DO0M6 | 00068 | DOO20 | 00023 | 00031

n 25 25 25 25 25 25 25 25 25 25 25 25 25
Mean 0.2585 0.5288 2758 0.0001 | 0.0006 | D.0012 | 0.0014 | 00012 | 00063 | 0.00M6 | 0.0017 | 0.0020 | 0.0027
Median 02506 0.5286 2758 00001 | nOooDS | DODiS | D003 | DODIZ | DO0DE3 | 00046 | 00018 | 00021 | 0.0027
g 0.0012 0.0016 | 30830 | 0.0001 | 0.0002 | D.0006 | 0.0005 | 0.0DD4 | 0.0003 | 0.0004 | 0.0004 | 0.0003 | 0.0002
Min. 02577 0.5260 2705 00000 | 00003 | DODDY | DODOZ | DODOS | DOOO7 | 00007 | 0.000F | 0.ODIS | 0.0022
Max. 0.2610 0.5317 2801 0.00D1 | 0.0013 | D.ODIO | 00025 | 0.0D20 | D.ODE7 | 0.0023 | 0.0022 | 0.0025 | 0.003
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Table of lumen maintenance

Time Lumen Maintenance Time Lumen Maintenance Time Lumen Maintenance
(hours) (%) (hours) (%) (hours) (%)

0 100.00% 0 100.00% 0 100.00%
1000 100.33% 1000 100.30% 1000 99.74%
2000 99.89% 2000 99.98% 2000 99.37%
3000 99.40% 3000 99.35% 3000 098.83%
4000 99.24% 4000 99.16% 4000 98.84%
5000 98.70% 5000 98.67% 5000 98.64%
6000 98.32% 6000 98.17% 6000 98.05%
7000 97.72% 7000 97.66% 7000 97.32%
8000 97.05% 8000 96.91% 8000 96.36%
9000 96.08% 9000 95.78% 9000 95.22%

Assumed In-Situ Inputs

Assumed Drive current for each LED package/array/module (mA): 60

Assumed In-situ case temperature (Te, *C): 55 | 85 | 100
Percentage of initial lumens to project to (e.g. for Lz, enter 70): 70

Table1: Report at each LM-80 Test Condition according to above Assumed In-Situ Inputs.

Test Condition 1 - 55°C Case Test Condition 2 - 85°C Case Test Condition 3 - 100°C Case
Temp Temp Temp
Sample size 25 Sample size 25 Sample size 25
Number of failures 0 Number of failures 0 Number of failures 0
: DUT drive current :

DUT dnve current - DUT dnive current
used in the test (mA) 60 Ejni?ﬁ.{; T T 60 used in the test (mA) 60
Test duration (hours) 9,000 El'hensjrgl;ramn 9,000 Test duration (hours) 9,000
Test duration used 4,000 - Test duration used 4.000 - Test duration used 4.000 -
for projection (hour 9 000 for projection (hour 9000 for projection (hour 9 000
to hour) i to hour) ’ to hour) ’
Tested case 55 Tested case a5 Tested case 100
temperature (°C) temperature (°C) temperature (°C)
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Calibration due

Equipment ID No. Model Brand/Manufacturer date

;eeTeﬁerat”rea”d Humidity | g5 1 5312019 | HRE41B MIEO 2019-02-08
Wind Speed Meter 68-1-11-11-003 | 471-1 Dwyer 2019-01-03
Digital Power Meter £8-1-32-06-009 | WT210 YOKOGAWA 2019-05-01
'Sr;f:t%rri“(’;?nzﬁ'l';ere test 68-1-44-12-016 | Everfine Everfine 2019-03-09
Digit Multimeter £8-1-34-08-010 | 34401A Agilent 2019-07-14
Oven 68-1-90-12-001 | ESPEC SEG-021H 2018-09-01
Oven 68-1-90-12-002 | ESPEC SEG-021H 2018-09-01
Oven 68-1-90-12-003 | ESPEC SEG-021H 2018-09-01
Data logger 68-1-40-11-020 | Agilent 349724 2018-10-25

END OF TEST REFORT

R
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Appendix A:
Energy Star® LM-80 Application

ENERGY STAR®LM-80 Cover Page

Administrative Information

Tested subcomponent series DURIS E 2835

Tested subcomponent model number GW JTLMSX.EM

Report issue date 2018-07-16

Report revision date (if applicable) Not Applicable

Testing start date 2015-06-25

Testing completion date 2016-09-01

DUT sampling method According to ANSI/IES LM-80 Test Method

DUT Identification

DUT manufacturer’s name OSRAM Opto Semiconductors (Malaysia) Sdn. Bhd.
DUT identification GW JTLMSX.EM
Description of DUT LED Package

DUT Characteristics

Total input power (W) 0.18
Average current density per LED die 302
(mA/mm2)

Average power density per LED package 0.02
(W/mm2)

Representative CRI (Ra) of the tested CRI80
sample set

Minimum die edge to die edge spacing (mm) NA

Distribution of part or all of the contents of this Document to any 3rd party in any form without the

prior permission of OSRAM Opto Semiconductors GmbH is prohibited except in accordance with
applicable mandatory law. Os RAM

Opto Semiconductors
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Appendix B:
Lumen Maintenance Projection (IES TM-21-11)

For Information Only!

1. General Information

Description of LED light source tested DURIS® E 2835 GW JTLMSX.EM
Sample size per temperature 25

LED drive current used in the test 60 mA

Test duration 9,000 hours

Test duration used for projection 4,000 hours to 9,000 hours

2. Projection Data

Case temperature (solder point) Ts=55°C Ts=85°C Ts=105°C
a 6.243E-06 6.646E-06 7.548E-06
B 1.019E+00 1.020E+00 1.023E+00
Reported L70 >54,000 hours >54,000 hours 50,257 hours

3. Graphic chart

110
&\"_
8o |
c
c
2 g |
L
(1]
S ——55°C/60 mA
5 70 | ——85°C/60mA
£ ——100°C/ 60 mA
3 ——TM-21 for 55°C
60 | ——TMm-21 for 85°C
——TM-21 for 105°C
—L70 EoL
50 .
1,000 10,000 100,000
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Additional Models Covered By Testing 180343W1

Appendix C:
Additional Models Covered By Testing

The 28 September 2017 ENERGY STAR® Requirements for the Use of LM-80 Data defines
conditons for which a LM-80 report is applied to cover models that have not been directly tested.

The test results in this report applies to the following list of models:

e DURIS® E 2835 GW JTLMSX.EM with CCT 2200 K — 6500 K
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IES LM-80-08 Test Report

Disclaimer

Please carefully read the below terms and conditions before using the Information.
If you do not agree with any of these terms and conditions, do not use the Information.

The Information contained in this document does not constitute an independent warranty. The committed
behavior is described in the Product data sheet.

Further explanations:

Data: The Data used in this Document consider the reliability test results under the mentioned driving
conditions only. For Product information on the maximum operating conditions please refer to the Product
data sheet or contact your local sales partner.

Conditions: The conditions for the generation of the data are as follows:

1. The Data and curves shown in this Document are based on experiments carried out under laboratory
conditions on a random sample size of LED with readouts at discrete readout times (where applicable).
Thus, the Data above represent a limited number of production lots only and may differ between different
assembly lots over time (including chip or package changes). Thus, the behavior of the LED in the final
application may differ from the Data. The behavior of the LED at conditions or readout times deviating from
those stated above may not be deduced from the Data.

2. For long term operation additional failure modes of the chip or package can occur which are not shown in
this Document.

3. Possible differences in the thermal management of OSRAM OS and customer’s setup may lead to a
different aging behavior.

4. The lifetime projection data presented in this Document has been evaluated in accordance with the
lifetime extrapolation method described and defined in IES TM-21-11. The lifetime projection is based on the
Data shown in this Document. The Data had been collected and assembled according to IES LM-80-08.
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