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B Test Summary i

Life test condition Summary of result
Test Current Case temperature Test duration Average lumen Maximum chromaticity
condition (mA) (°Q) (h) maintenance (%) shift (Au'v)
1 100 55.0C 10000 97.4 0.0012
2 100 84.9C 10000 96.1 0.0022
3 100 105.0C 10000 86.7 0.0042

1. Number of LED light sources tested

-30 Packages tested at actual case temperature 55.0C
-30 Packages tested at actual case temperature 84.9C
-30 Packages tested at actual case temperature 105.0C

2. Description of LED light sources

- Samsung Elctronics LED Package : SPMWHT54 1TMXXXXX XXX
- IF = 100mA, CCT(Nominal) = 3000K

- Package Dimension : 5.6 x 3.0 x 0.8 mm

3. Description of auxiliary equipment

1) Instrument Integrating sphere ISP1000-100
2) Instrument CAS140-CT

3) Keithley 2425 Sourcemeter

4, Operating time
LED packages are driven with a constant direct current.
- Number of units : 30 at 55C, 85C and 105C
- Drive current : 100mA
- Typical voltage : 3.0V

5. Ambient conditions including airflow, temperature and relative humidity
The minimal airflow is maintained in chamber.
The ambient temperature around the LED packages inside chamber is controlled by air flowing
and the thermocouple readings are monitored.
- Case temperature : Contorlled to -2°C
- Surrounding air temperature : Contorlled to -5C
- Relative humidity : < 65%RH
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6. Case temperature (Test point temperature)

Case Temperature
Measurement Point

7. Drive current of the LED light source during lifetime test
See Sub-clause 9.1, 9.2 and 9.3

8. Initial luminous flux and forward voltage
See the table

9. Lumen maintenance data for each individual LED light source
See the table
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9.1 Test condition 1 >5%C
Dirve Current 100mA
Measurement Current 100mA
s, Flux (Im)| Vf (V) Lumen Maintenance (%)
Oh 1000 h | 2000 h | 3000 h | 4000 h | 5000 h

’ 9838

98.6

985 | 98

Mmmmmmm
mmmmwmmmmm
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9.1 Test condition 1 55°C
Dirve Current 100mA
Measurement Current 100mA
i Lumen Maintenance (%)
7000 h | 8000 h | 9000 h | 10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h
i 98.2 98.2 96.9 975

This report may not be reproduced except in full SAMSUNG ELECTRONICS LED BUSINESS
uﬂnnmmﬂﬁnd&nmuﬂummumﬂnhnm

5/24



I

9.1 Test condition 1 B5%C
Dirve Current 100mA
Measurement Current 100mA
No. Cx Cy Chromaticity Shift (Au'v"
Oh 500 h | 1000 h | 2000 h | 3000 h | 4000 h | 5000 h | 6000 h

1

0.0002

0 0006

0.0005
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9.1 Test condition 1 55°C
Dirve Current 100mA
Measurement Current 100mA
No. Chromaticity Shift (Au'v')
7000 h | 8000 h | 9000 h | 10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h
1 0.0005 0.0005

0.0004

0.0004

mmmmmm
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9.1 Test condition 1 55°C
Dirve Current 100mA
Measurement Current 100mA

No CCT (K)
: 0h 500 h | 1000 h | 2000 h | 3000 h | 4000 h
1 3072 . _ 3066 | 3072 3076 3085 | 3082 3144 3081

mmmmmmmm
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9.1 Test condition 1 55°C
Dirve Current 100mA
Measurement Current 100mA
No. CCT (K)
7000 h | 8000 h | 9000 h | 10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h
1 3078 3078 3081 3077

T - el . |
TR
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9.2 Test condition 2 85°C
Dirve Current 100mA
Measurement Current 100mA
No. Flux (Im)| VE (V) Lumen Maintenance (%)
Oh 500 h | 1000 h | 2000 h | 3000 h | 4000 h 6000 h

979

975

971

This report may not be reproduced except in full
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9.2 Test condition 2 85°C

Dirve Current 100mA

Measurement Current 100mA

No.

Lumen Maintenance (%)

10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h

This report may not be reproduced except in full
without permission of Samsung Electronics Quality Team,
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9.2 Test condition 2 85°C
Dirve Current 100mA
Measurement Current 100mA
No. Cx Cy Chromaticity Shift (Au'v')
Oh 500 h | 1000 h | 2000 h | 3000 h | 4000 h | 5000 h | 6000 h
i 0 0005 0. 0008 0. 0011
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9.2 Test condition 2 85°C
Dirve Current 100mA
Measurement Current 100mA
- Chromaticity Shift (Au'v')
' 7000 h | 8000 h | 9000 h | 10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h
d: 0.0016 | 0.0016 | 0.0017 | 0.0017
3 0.0018 | 0.0018 | 0.0019 | 0.0020
5 0.0013 | 0.0013 | 0.0013 | 0.0016
7 0.0012 | 0.0011 | 0.0012 | 0.0012
9 0.0008 | 0.0007 | 0.0009 | 0.0009
11 0.0015 | 0.0013 | 0.0016 | 0.0016
13 0.0016 | 0.0015 | 0.0017 | 0.0018
15 0,0016 | 0.0017 | 0.0021 | 0.0021
17 0.0017 | 0.0017 | 0.0018 | 0.0018
19 0.0018 | 0.0016 | 0.0019 | 0.0018
21 0.0020 | 0.0019 | 0.0021 | 0.0022
23 0.0011 | 0.0011 | 0.0013 | 0.0012
25 0.0013 | 0.0012 | 0.0014 | 0.0013
27 0.0014 | 0.0013 | 0.0015 | 0.0014
29 0.0015 | 0.0014 | 0.0014 | 0.0016
_Mean | 00015 [ 00015 | 00016 [ooots | i W R T
| Neecliend 00035 (| 0008, TOROLT B OO0L6 b o ali e L il o
| stddev 1 00083 1 0.0003 00003 108008 b i di ks mnee
Max 0.0020 | 0.0019 | 0.0021 | 0.0022
ot s Al W o By B et Resie vurerll S0 Shmie 3 SIS ol TGRS CIRRERINRSES, (SRS
Min 0.0008 | 0.0007 | 0.0009 | 0.0009 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
This report may not be reproduced except in full SAMSUNG ELECTRONICS LED BUSINESS
without permission of Samsung Electronics Cualty Team. QUALITY TEAM
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9.2 Test condition 2 85°C
Dirve Current 100mA
Measurement Current 100mA
K CCT (K)

Oh 500 h | 1000 h [ 2000 h | 3000 h | 4000 h | 5000 h | 6000 h
3109

This report may not be reproduced except in full SAMSUNG ELECTRONICS LED BUSINESS
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9.2 Test condition 2 85°C
Dirve Current 100mA
Measurement Current 100mA
ey CCT (K)
7000 h | 8000 h | 9000 h | 10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h
1 3147 3151 3151 3152

mmmmm_ rl "jﬁjmmmm
M 0 0 M O 5 KO ot
R 0 TR 7 T P i 0 A A
B 30 O TN 5760 N S et I e
mmmmmmmm

........................

-------------
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9.3 Test condition 3 105°C
Dirve Current 100mA
Measurement Current 100mA
Ko Flux (Im)| Vf (V) Lumen Maintenance (%)
Oh 500 h | 1000 h | 2000 h | 3000 h | 4000 h | 5000 h | 6000 h

223

986 977 :

960 |

This report may not be reproduced except in full

without permission of Samsung Electronics Quality Team.
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9.3 Test condition 3

105°C
Dirve Current 100mA
Measurement Current 100mA

No.

Lumen Maintenance (%)

8000 h | 9000 h | 10000 h | 11000 h | 12000 h

This report may not be reproduced except in full
without permission of Samsung Electronics Quality Team.
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9.3 Test condition 3 105°C
Dirve Current 100mA
Measurement Current 100mA
No Cx | Cy Chromaticity Shift (Au'v')
: Oh 500 h | 1000 h | 2000 h | 3000 h | 4000 h | 5000 h | 6000 h
1 0.0002 | 0.0004 | 0.0007

mmm 3988 m 0004 M 0003 m 0002 m 0005 m 800 | 00011 | 00013
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il
9.3 Test condition 3 105°C
Dirve Current 100mA
Measurement Current 100mA
No. Chromaticity Shift (Au'v)
7000 h | 8000 h | 9000 h | 10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h
1 0.0021 0 0025 0.0030 | O. 0033

mmmmmmmm

| Mean [ 00013 [ 00017 [ 00021
Median | 0.0011 | 0.0016 | 0.0020
| stddev | 0.0005 | 0.0007 | 0.0007
Max | 0.0025 | 0.0032 | 0.0039
“Min | 00006 | 0.0008 | 0.0012

............

------------

............

............

............
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9.3 Test condition 3 105°C
Dirve Current 100mA
Measurement Current 100mA

CCT (K)
Oh 500 h | 1000 h | 2000 h | 3000 h | 4000 h | 5000 h | 6000 h
1 3059 3060 3055 3058 3071 3075 3086 3090

No.

This report may not be reproduced except in full SAMSUNG ELECTRONICS LED BUSINESS
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9.3 Test condition 3 105°C
Dirve Current 100mA
Measurement Current 100mA
No. CCT (K)
7000 h | 8000 h | 9000 h | 10000 h | 11000 h | 12000 h | 13000 h | 14000 h | 15000 h

1 3100

3109 3116 3123 - <

----------------------------------------------------------------------------------------------------------------------------

...........................................................................................................................

| Stddev ] 30 1 .31 1. " R IR ER TR AT N~ W BT NG

| Max | 3182 | 3202 | 3202 | 3200 | | LY D S8 T SN A e, B el
Min 3047 3060 3069 3071 0 0 (0] 0 0
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9.4 Chart
<Lumen Maintenance>
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10. Observation of failures
No optical, Electrical or mechanical failure of any LED Package was seen during the lifetime testing.
11. LED light source monitoring interval
0 500 1000 2000 3000 4000 5000 6000 7000 8000
9000 10000
12. Photometric measurement uncertainty
3.5%
13. TM-21-11 Report : Projecting Long Term Lumen Maintenance of LED Light Source

esi Condition

Sample size
[Number of failures
DUT drive current used in
the test (mA) | [the test (mA) B ] [the test{mA)
Testdurationfhows) =~ | 10,000} [Test duration fhours) .. 300001 |Test dusation fhours) 10,000
| Test duration used for Test duration used for Test duration used for
5,000 - 10,000 5,000 - 10,000 jection hour to hour)
T M 55 e iiton 50 A 85 TFh?tédm'me” o -
g o o PoSROEREE o - o LA RS fe i}, R245ED5
|8 0.982 B B 1.082
Calculated L70(10k) (hours) 355,000| |Calculated L70(10k) (hours) 100,000 |Calculated L70{10k) (hours) 19,000

| T e g e § e e T e E TR e
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14. Photo of samples

Left Side View Top View Bottom View

An

"T‘“![

Recommended Land Pattern

tﬂnnnnntunnnnntEND OF TEST REPORTnnﬂ-nnnnnnnnﬂn
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