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XLamp® XP-G3 Standard White LEDs

GENERAL TEST INFORMATION

Manufacturer’s name Cree LED

Product series & applicable order codes in this report
XLamp XP-G3 Standard White LEDs 
XPGDWT-x1-xxxx-xxxxx
XPGDWT-x3-xxxx-xxxxx

Test Equipment
Instrument Systems ISP-500 Integrating Sphere
Instrument Systems CAS-140 Spectrometer
Keithley 2420 Sourcemeter

Drive level type Constant direct current (DC)

Description of air movement
LED packages are operated in environmental control chambers. The temperature of the ambient air 
around the LED packages is actively controlled by air flowing through the chamber.
Air flow	 : 800 CFM

Relative humidity (RH) level < 45%

Photometric measurement uncertainty Cree LED maintains a tolerance of ±2.0% on flux measurements for LM-80 testing.

Testing agency identification
CreeLED SSL Laboratory
4400 Silicon Drive
Durham, NC 27703 USA

Testing agency third-party accreditation

       Lab Code 500041-0

Test report authorization Ryan Zienert, Components Reliability Laboratory Manager
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REVISION HISTORY

Revision Date Change

0 Jan 7, 2016 Date of first issue

1 Apr 8, 2016 Added additional test duration to data set 1, removed successor status, added data set 2.

2 Aug 17, 2016 Extended data set #1 & 2 with additional test duration.

3 Sept 9, 2016 Added data sets #3 - 12

4 Sept 13, 2016 Fixed report error in data set 10

5 Dec 02, 2016 Extended data set #2 with additional test duration. Added data set #13.

6 Feb 28, 2017 Removed data sets #1 & 2.  Added data set #14.  Extended data sets #3, 4, 6, 7, 9 & 11 with additional test duration.

7 May 15, 2017 Extended data sets #3, 4, 6, 7, 9, 11 & 14 with additional test duration.

8 Nov 15, 2017 Added data set #15. Extended data sets #3, 4, 5, 6, 7, 8, 9 & 11 with additional test duration.
Revised TM-21 graph for all data sets. Added color shift graph and Test Results Summary tables for all data sets. 

9 May 30, 2018 Extended data sets #6 & 11 with additional test duration. 
Revised product name and order codes to refer to XLamp XP-G3 Standard.

10 Oct 18, 2018 Extended data sets #3, 4, 6, 7, 9 & 15 with additional test duration.
Corrected calculation errors in color shift (du’v’) values for all data sets #3, 4, 6, 7, 9 & 15.

10A Jan 3, 2019 Removed data set #10.

11 Dec 17, 2019
Extended data sets #6, 9 & 11 with additional test duration.
Adjusted data reporting interval to 1008 hrs for data sets #6 & 11.
Corrected calculation errors in color shift (du’v’) values for data sets #5, 8, 11, 12, 13 & 14.

12 Oct 26, 2020 Added data set #16.

13 May 4, 2021 Updated CreeLED testing agency information.
Converted document style & information to Cree LED.

14 Jun 11, 2021 Extended data set #16 with additional test duration.
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TEST RESULTS SUMMARY

Data Set
Case 

Temp. 
[TS]

Ambient 
Temp. [TA] Drive Current [IF] ANSI CCT 

Target Sample Count Test Duration Reported TM-21 
Lifetimes

3 85°C 85°C 350 mA 3000K 25 15,120 hrs
L90(15k) > 90,700 hrs
L80(15k) > 90,700 hrs
L70(15k) > 90,700 hrs

4 105°C 105°C 350 mA 3000K 25 15,120 hrs
L90(15k) > 90,700 hrs
L80(15k) > 90,700 hrs
L70(15k) > 90,700 hrs

5 120°C 120°C 350 mA 3000K 25 8,568 hrs
L90(9k) > 51,400 hrs
L80(9k) > 51,400 hrs
L70(9k) > 51,400 hrs

6 85°C 85°C 700 mA 3000K 25 24,192 hrs
L90(24k) > 145,000 hrs
L80(24k) > 145,000 hrs
L70(24k) > 145,000 hrs

16 85°C 85°C 700 mA 2700K 20 15,624 hrs
L90(16k) > 93,700 hrs
L80(16k) > 93,700 hrs
L70(16k) > 93,700 hrs

7 105°C 105°C 700 mA 3000K 25 15,120 hrs
L90(15k) > 90,700 hrs
L80(15k) > 90,700 hrs
L70(15k) > 90,700 hrs

8 120°C 120°C 700 mA 3000K 25 8,568 hrs
L90(9k) = 39,600 hrs
L80(9k) > 51,400 hrs
L70(9k) > 51,400 hrs

9 85°C 85°C 1050 mA 3000K 25 15,120 hrs
L90(15k) > 90,700 hrs
L80(15k) > 90,700 hrs
L70(15k) > 90,700 hrs

15 105°C 105°C 1050 mA 3000K 25 12,096 hrs
L90(12k) > 72,600 hrs
L80(12k) > 72,600 hrs
L70(12k) > 72,600 hrs

11 85°C 85°C 1500 mA 3000K 25 24,192 hrs
L90(24k) > 145,000 hrs
L80(24k) > 145,000 hrs
L70(24k) > 145,000 hrs

14 105°C 105°C 1500 mA 3000K 25 10,080 hrs
L90(10k) = 27,900 hrs
L80(10k) > 60,500 hrs
L70(10k) > 60,500 hrs

12 120°C 120°C 1500 mA 3000K 20 6,048 hrs
L90(6k) =   7,830 hrs
L80(6k) = 20,800 hrs
L70(6k) = 35,500 hrs

13 85°C 85°C 2000 mA 3000K 25 6,048 hrs
L90(6k) = 17,500 hrs
L80(6k) > 36,300 hrs
L70(6k) > 36,300 hrs
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DATA SET 3: 85°C; 350 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 350 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 99.97% 0.0005 -0.1 N/R

1008 99.76% 0.0007 0.0 N/R

1512 99.75% 0.0007 0.0 N/R

2016 99.62% 0.0007 -0.1 N/R

2520 99.51% 0.0007 -0.1 N/R

3024 99.55% 0.0007 -0.1 N/R

3528 99.39% 0.0007 -0.1 N/R

4032 99.33% 0.0008 -0.1 N/R

4536 99.27% 0.0008 -0.1 N/R

5040 99.34% 0.0008 -0.1 N/R

5544 99.32% 0.0008 -0.1 N/R

6048 99.38% 0.0009 -0.1 N/R

6552 99.15% 0.0008 -0.1 N/R

7056 99.15% 0.0008 -0.1 N/R

7560 99.38% 0.0009 -0.1 N/R

8064 99.12% 0.0009 -0.2 N/R

8568 99.31% 0.0009 -0.2 N/R

9072 99.31% 0.0009 -0.2 N/R

9576 99.44% 0.0010 -0.2 N/R

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

10080 99.33% 0.0010 -0.2 N/R

10584 99.42% 0.0010 -0.2 -1.0%

11088 99.49% 0.0010 -0.2 -1.1%

11592 99.46% 0.0009 -0.2 -1.1%

12096 99.45% 0.0010 -0.3 -1.0%

12600 99.46% 0.0010 -0.2 -1.1%

13104 99.44% 0.0009 -0.3 -1.3%

13608 99.48% 0.0009 -0.2 -1.1%

14112 99.32% 0.0010 -0.3 -1.3%

14616 99.59% 0.0009 -0.3 -1.2%

15120 99.35% 0.0008 -0.3 -1.2%

Note: “N/R” indicates data points that are not reportedL
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DATA SET 3: 85°C; 350 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 15,120 hours
Test duration used for projection t=7,560 to t=15,120
α -2.352E-07
β 9.913E-01

L90(15k) > 90,700 hours
L80(15k) > 90,700 hours
L70(15k) > 90,700 hours

Reported Lifetimes
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DATA SET 3: 85°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 162 2.83 3106 3000 100.12 100.25 99.88 100.12 100.06 99.82 99.75 99.75 99.69 99.57 99.57 99.51
2 155 2.87 3016 3000 99.81 99.87 99.74 99.35 99.29 99.61 99.29 99.22 99.03 99.35 99.10 99.29
3 153 2.82 3084 3000 100.00 99.61 99.54 99.87 99.93 99.61 99.35 99.54 99.54 99.80 99.54 99.74
4 158 2.83 3067 3000 99.75 100.19 100.06 100.00 99.24 99.18 98.73 98.54 98.29 98.48 98.54 98.54
5 150 2.84 3083 3000 99.73 99.87 100.07 99.93 99.67 99.80 99.80 99.80 99.73 99.80 100.13 100.13
6 159 2.86 3035 3000 100.13 100.13 99.62 99.81 99.31 99.56 99.31 99.18 98.74 98.74 98.87 98.74
7 157 2.83 3053 3000 99.87 99.55 99.49 98.98 98.79 98.79 98.85 98.79 98.47 98.98 98.79 98.72
8 153 2.85 3021 3000 100.26 99.67 99.87 99.54 99.22 99.41 99.54 99.48 99.61 99.41 99.48 99.41
9 162 2.85 3036 3000 100.00 100.12 100.00 99.57 99.57 99.32 99.07 98.89 98.83 99.14 99.01 99.01

10 158 2.89 3033 3000 100.06 100.19 100.00 100.13 100.06 100.06 99.49 99.49 99.30 99.56 99.49 99.62
11 157 2.82 3009 3000 100.13 99.68 100.06 100.00 100.13 100.00 99.94 99.87 99.81 99.94 100.00 100.13
12 157 2.82 3058 3000 100.32 100.13 99.94 100.19 100.13 100.13 100.19 100.06 100.00 100.06 100.13 100.38
13 154 2.87 2965 3000 100.26 100.06 100.19 99.94 99.94 100.26 99.87 99.61 99.81 100.06 100.19 100.00
14 155 2.87 3002 3000 100.13 100.06 100.19 99.74 99.81 99.87 99.94 99.94 99.81 99.81 100.06 100.00
15 161 2.84 2993 3000 99.56 99.13 99.19 99.07 99.13 99.25 99.07 99.25 99.07 99.19 99.31 99.31
16 154 2.87 3009 3000 100.26 99.68 99.48 99.61 99.42 99.48 99.16 99.09 99.16 99.42 99.48 99.48
17 149 2.82 3019 3000 99.80 99.66 99.66 99.60 99.26 99.13 98.79 99.06 99.19 98.93 99.06 99.26
18 155 2.81 2950 3000 100.13 100.00 99.94 99.74 99.35 99.74 99.87 99.61 99.81 99.61 99.55 99.87
19 153 2.82 2998 3000 99.74 99.74 99.61 99.34 99.61 99.80 99.74 99.80 99.54 99.48 99.41 99.93
20 157 2.87 2979 3000 100.06 99.55 99.36 99.62 99.43 99.30 99.87 99.62 99.68 99.55 99.43 98.85
21 155 2.87 2996 3000 99.87 99.35 99.29 98.97 99.23 99.68 99.10 98.84 98.97 99.03 98.97 98.97
22 159 2.84 3035 3000 99.94 99.37 100.19 99.12 99.44 99.31 98.93 98.49 98.43 98.49 98.62 98.74
23 158 2.81 3015 3000 99.68 99.24 99.49 98.99 98.86 98.86 98.67 98.67 98.55 98.29 98.23 98.48
24 160 2.84 3056 3000 99.94 99.69 99.75 99.87 99.81 99.69 99.62 99.62 99.62 99.75 99.31 99.25
25 151 2.87 3007 3000 99.60 99.14 99.21 99.34 99.01 99.01 98.88 99.01 99.01 98.94 98.81 99.07
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 156 2.84 99.97 99.76 99.75 99.62 99.51 99.55 99.39 99.33 99.27 99.34 99.32 99.38
Median 157 2.84 100.00 99.69 99.75 99.62 99.43 99.61 99.35 99.48 99.30 99.42 99.41 99.31

σ 3 0.02 0.22 0.34 0.31 0.38 0.39 0.39 0.45 0.46 0.51 0.50 0.53 0.55
Min. 149 2.81 99.56 99.13 99.19 98.97 98.79 98.79 98.67 98.49 98.29 98.29 98.23 98.48
Max. 162 2.89 100.32 100.25 100.19 100.19 100.13 100.26 100.19 100.06 100.00 100.06 100.19 100.38

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4346 0.4116 3106 3000 0.0002 0.0005 0.0005 0.0005 0.0003 0.0004 0.0005 0.0007 0.0006 0.0007 0.0005 0.0007
2 0.4395 0.4108 3016 3000 0.0005 0.0006 0.0006 0.0008 0.0008 0.0008 0.0008 0.0009 0.0009 0.0008 0.0008 0.0009
3 0.4361 0.4121 3084 3000 0.0001 0.0003 0.0004 0.0004 0.0003 0.0001 0.0003 0.0004 0.0003 0.0004 0.0004 0.0004
4 0.4378 0.4136 3067 3000 0.0006 0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0008 0.0008 0.0008 0.0009 0.0008
5 0.4357 0.4111 3083 3000 0.0004 0.0006 0.0006 0.0006 0.0004 0.0007 0.0007 0.0010 0.0010 0.0010 0.0010 0.0010
6 0.4390 0.4122 3035 3000 0.0003 0.0004 0.0005 0.0005 0.0004 0.0006 0.0007 0.0007 0.0007 0.0007 0.0008 0.0007
7 0.4378 0.4118 3053 3000 0.0002 0.0005 0.0006 0.0007 0.0005 0.0007 0.0008 0.0008 0.0009 0.0008 0.0008 0.0007
8 0.4376 0.4074 3021 3000 0.0003 0.0006 0.0007 0.0006 0.0008 0.0007 0.0009 0.0010 0.0010 0.0011 0.0010 0.0009
9 0.4381 0.4103 3036 3000 0.0003 0.0007 0.0005 0.0006 0.0007 0.0007 0.0006 0.0007 0.0007 0.0007 0.0008 0.0008

10 0.4377 0.4091 3033 3000 0.0004 0.0007 0.0006 0.0006 0.0008 0.0007 0.0007 0.0008 0.0007 0.0008 0.0008 0.0009
11 0.4437 0.4187 3009 3000 0.0009 0.0011 0.0012 0.0011 0.0010 0.0011 0.0010 0.0010 0.0012 0.0012 0.0012 0.0012
12 0.4384 0.4138 3058 3000 0.0005 0.0008 0.0008 0.0007 0.0007 0.0009 0.0005 0.0006 0.0008 0.0008 0.0008 0.0011
13 0.4460 0.4177 2965 3000 0.0009 0.0011 0.0012 0.0011 0.0011 0.0011 0.0011 0.0011 0.0013 0.0012 0.0012 0.0013
14 0.4420 0.4142 3002 3000 0.0008 0.0012 0.0011 0.0012 0.0011 0.0012 0.0009 0.0011 0.0012 0.0011 0.0012 0.0014
15 0.4455 0.4204 2993 3000 0.0005 0.0005 0.0007 0.0007 0.0007 0.0007 0.0006 0.0006 0.0008 0.0007 0.0007 0.0007
16 0.4417 0.4145 3009 3000 0.0007 0.0009 0.0012 0.0010 0.0011 0.0010 0.0010 0.0010 0.0011 0.0011 0.0011 0.0012
17 0.4422 0.4169 3019 3000 0.0006 0.0007 0.0006 0.0005 0.0006 0.0007 0.0005 0.0006 0.0007 0.0007 0.0008 0.0008
18 0.4481 0.4201 2950 3000 0.0005 0.0004 0.0006 0.0006 0.0006 0.0005 0.0005 0.0006 0.0006 0.0007 0.0007 0.0006
19 0.4445 0.4189 2998 3000 0.0006 0.0008 0.0008 0.0009 0.0010 0.0009 0.0008 0.0010 0.0010 0.0010 0.0010 0.0011
20 0.4453 0.4181 2979 3000 0.0006 0.0008 0.0008 0.0009 0.0006 0.0008 0.0006 0.0008 0.0008 0.0008 0.0009 0.0009
21 0.4429 0.4153 2996 3000 0.0006 0.0008 0.0007 0.0006 0.0004 0.0007 0.0004 0.0006 0.0007 0.0007 0.0007 0.0008
22 0.4417 0.4178 3035 3000 0.0006 0.0007 0.0005 0.0006 0.0007 0.0007 0.0006 0.0006 0.0007 0.0008 0.0008 0.0008
23 0.4437 0.4194 3015 3000 0.0005 0.0005 0.0006 0.0005 0.0005 0.0004 0.0004 0.0005 0.0004 0.0005 0.0005 0.0006
24 0.4411 0.4193 3056 3000 0.0004 0.0005 0.0007 0.0007 0.0007 0.0007 0.0005 0.0006 0.0008 0.0007 0.0007 0.0008
25 0.4410 0.4128 3007 3000 0.0006 0.0007 0.0006 0.0006 0.0007 0.0008 0.0007 0.0005 0.0007 0.0008 0.0005 0.0008
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0005 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0009
Median 0.0005 0.0007 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008

σ 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Min. 0.0001 0.0003 0.0004 0.0004 0.0003 0.0001 0.0003 0.0004 0.0003 0.0004 0.0004 0.0004
Max. 0.0009 0.0012 0.0012 0.0012 0.0011 0.0012 0.0011 0.0011 0.0013 0.0012 0.0012 0.0014

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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DATA SET 3: 85°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 162 2.83 3106 3000
2 155 2.87 3016 3000
3 153 2.82 3084 3000
4 158 2.83 3067 3000
5 150 2.84 3083 3000
6 159 2.86 3035 3000
7 157 2.83 3053 3000
8 153 2.85 3021 3000
9 162 2.85 3036 3000

10 158 2.89 3033 3000
11 157 2.82 3009 3000
12 157 2.82 3058 3000
13 154 2.87 2965 3000
14 155 2.87 3002 3000
15 161 2.84 2993 3000
16 154 2.87 3009 3000
17 149 2.82 3019 3000
18 155 2.81 2950 3000
19 153 2.82 2998 3000
20 157 2.87 2979 3000
21 155 2.87 2996 3000
22 159 2.84 3035 3000
23 158 2.81 3015 3000
24 160 2.84 3056 3000
25 151 2.87 3007 3000
n 25 25 25 25

Mean 156 2.84
Median 157 2.84

σ 3 0.02
Min. 149 2.81
Max. 162 2.89

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
99.57 99.75 99.82 99.45 99.63 99.57 99.88 99.75 100.12 100.12 99.69 99.69
99.48 99.68 99.68 99.16 99.10 98.77 99.42 99.29 99.55 99.87 100.06 100.00
98.89 99.61 99.54 98.89 99.35 99.28 99.61 99.67 100.26 99.67 100.00 99.74
98.22 98.48 98.79 98.35 98.22 98.73 98.29 98.22 98.22 98.73 98.86 98.79
99.73 99.67 99.80 100.00 99.60 99.80 100.20 100.40 100.07 100.13 99.73 99.60
98.74 98.81 98.93 98.74 99.31 98.49 98.24 98.18 99.12 98.99 98.99 99.12
98.47 99.04 99.36 98.79 99.11 98.27 99.11 98.85 98.79 98.91 99.42 99.49
99.67 99.67 99.61 98.96 100.13 100.33 99.87 99.74 99.48 100.00 99.87 99.93
99.26 99.20 99.69 99.20 99.51 99.38 99.88 99.81 99.32 99.63 100.06 99.44

100.00 100.06 99.75 99.24 99.81 100.06 100.44 100.19 100.32 100.00 100.32 100.19
99.49 99.11 99.49 99.68 99.81 99.87 99.74 99.68 100.13 100.13 100.32 99.87

100.00 99.87 100.58 100.26 100.06 100.19 100.32 100.96 101.28 100.64 100.13 100.26
99.87 99.42 99.29 99.61 99.68 99.55 100.06 100.19 100.00 99.87 99.68 100.13
99.35 99.22 100.00 99.68 99.74 99.42 99.87 99.94 99.81 100.13 100.32 100.58
98.88 99.19 99.44 98.82 99.38 99.31 99.00 99.13 99.13 99.63 99.63 99.19
99.55 99.61 99.68 99.35 99.42 99.81 99.16 98.90 98.96 99.03 98.90 99.03
98.79 98.66 98.59 98.93 98.99 98.59 98.59 98.19 98.46 98.05 97.79 97.99
99.61 99.16 99.29 99.55 99.55 99.35 99.81 99.81 99.55 100.13 100.00 99.87
99.54 99.15 99.21 99.67 99.74 99.54 99.61 99.74 99.74 100.20 99.48 100.07
98.85 99.11 99.43 98.92 98.85 99.68 100.13 99.24 99.17 99.55 98.92 99.30
98.45 98.32 98.97 98.58 98.84 99.35 98.77 98.71 98.84 99.03 99.23 99.55
98.24 98.56 98.56 98.68 98.68 98.12 98.31 98.12 98.31 97.99 97.87 97.55
98.48 98.04 98.92 98.36 98.42 98.67 98.80 98.80 98.80 98.67 99.11 99.11
99.37 98.87 99.12 98.50 99.00 99.37 99.44 98.69 98.62 98.94 99.12 98.56
98.22 98.61 98.88 98.55 98.88 99.34 99.41 99.01 99.47 99.14 99.07 99.14

25 25 25 25 25 25 25 25 25 25 25 25
99.15 99.15 99.38 99.12 99.31 99.31 99.44 99.33 99.42 99.49 99.46 99.45
99.35 99.16 99.43 98.96 99.38 99.37 99.61 99.29 99.47 99.63 99.63 99.55
0.58 0.52 0.47 0.52 0.49 0.59 0.65 0.76 0.73 0.70 0.69 0.71
98.22 98.04 98.56 98.35 98.22 98.12 98.24 98.12 98.22 97.99 97.79 97.55

100.00 100.06 100.58 100.26 100.13 100.33 100.44 100.96 101.28 100.64 100.32 100.58

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4346 0.4116 3106 3000
2 0.4395 0.4108 3016 3000
3 0.4361 0.4121 3084 3000
4 0.4378 0.4136 3067 3000
5 0.4357 0.4111 3083 3000
6 0.4390 0.4122 3035 3000
7 0.4378 0.4118 3053 3000
8 0.4376 0.4074 3021 3000
9 0.4381 0.4103 3036 3000

10 0.4377 0.4091 3033 3000
11 0.4437 0.4187 3009 3000
12 0.4384 0.4138 3058 3000
13 0.4460 0.4177 2965 3000
14 0.4420 0.4142 3002 3000
15 0.4455 0.4204 2993 3000
16 0.4417 0.4145 3009 3000
17 0.4422 0.4169 3019 3000
18 0.4481 0.4201 2950 3000
19 0.4445 0.4189 2998 3000
20 0.4453 0.4181 2979 3000
21 0.4429 0.4153 2996 3000
22 0.4417 0.4178 3035 3000
23 0.4437 0.4194 3015 3000
24 0.4411 0.4193 3056 3000
25 0.4410 0.4128 3007 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0006 0.0005 0.0007 0.0006 0.0007 0.0007 0.0008 0.0008 0.0008 0.0007 0.0007 0.0007
0.0008 0.0008 0.0008 0.0008 0.0008 0.0009 0.0009 0.0009 0.0010 0.0009 0.0009 0.0009
0.0003 0.0002 0.0004 0.0003 0.0006 0.0005 0.0006 0.0005 0.0006 0.0005 0.0005 0.0006
0.0009 0.0008 0.0009 0.0009 0.0009 0.0010 0.0011 0.0010 0.0010 0.0010 0.0010 0.0009
0.0009 0.0009 0.0009 0.0009 0.0010 0.0009 0.0010 0.0011 0.0011 0.0010 0.0010 0.0010
0.0006 0.0006 0.0006 0.0007 0.0007 0.0007 0.0008 0.0008 0.0008 0.0007 0.0007 0.0007
0.0007 0.0008 0.0008 0.0008 0.0009 0.0008 0.0010 0.0009 0.0008 0.0008 0.0008 0.0008
0.0009 0.0008 0.0009 0.0009 0.0010 0.0010 0.0011 0.0011 0.0010 0.0010 0.0009 0.0010
0.0008 0.0006 0.0008 0.0009 0.0009 0.0009 0.0010 0.0008 0.0009 0.0008 0.0007 0.0009
0.0009 0.0008 0.0010 0.0009 0.0010 0.0010 0.0010 0.0010 0.0010 0.0009 0.0009 0.0009
0.0009 0.0009 0.0010 0.0011 0.0010 0.0010 0.0011 0.0011 0.0011 0.0012 0.0011 0.0011
0.0010 0.0010 0.0012 0.0012 0.0012 0.0012 0.0012 0.0013 0.0012 0.0012 0.0011 0.0011
0.0011 0.0012 0.0012 0.0013 0.0013 0.0013 0.0014 0.0014 0.0013 0.0011 0.0013 0.0013
0.0013 0.0014 0.0015 0.0015 0.0016 0.0016 0.0016 0.0016 0.0016 0.0015 0.0015 0.0014
0.0008 0.0007 0.0008 0.0009 0.0007 0.0008 0.0008 0.0008 0.0009 0.0009 0.0008 0.0009
0.0011 0.0011 0.0012 0.0012 0.0009 0.0008 0.0008 0.0007 0.0009 0.0009 0.0009 0.0009
0.0006 0.0007 0.0005 0.0008 0.0007 0.0009 0.0009 0.0013 0.0014 0.0016 0.0018 0.0017
0.0006 0.0007 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0009 0.0008 0.0008
0.0010 0.0010 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0013
0.0008 0.0008 0.0010 0.0010 0.0010 0.0011 0.0011 0.0010 0.0011 0.0010 0.0010 0.0010
0.0006 0.0008 0.0009 0.0010 0.0008 0.0009 0.0009 0.0007 0.0008 0.0009 0.0008 0.0008
0.0006 0.0007 0.0008 0.0008 0.0008 0.0008 0.0009 0.0008 0.0009 0.0009 0.0009 0.0007
0.0006 0.0005 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0008 0.0009 0.0008 0.0007
0.0007 0.0006 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0008 0.0008 0.0009
0.0006 0.0007 0.0008 0.0009 0.0009 0.0008 0.0009 0.0009 0.0008 0.0009 0.0007 0.0008

25 25 25 25 25 25 25 25 25 25 25 25
0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010 0.0009 0.0010
0.0008 0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009
0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0002
0.0003 0.0002 0.0004 0.0003 0.0006 0.0005 0.0006 0.0005 0.0006 0.0005 0.0005 0.0006
0.0013 0.0014 0.0015 0.0015 0.0016 0.0016 0.0016 0.0016 0.0016 0.0016 0.0018 0.0017

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 8

DATA SET 3: 85°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 162 2.83 3106 3000
2 155 2.87 3016 3000
3 153 2.82 3084 3000
4 158 2.83 3067 3000
5 150 2.84 3083 3000
6 159 2.86 3035 3000
7 157 2.83 3053 3000
8 153 2.85 3021 3000
9 162 2.85 3036 3000

10 158 2.89 3033 3000
11 157 2.82 3009 3000
12 157 2.82 3058 3000
13 154 2.87 2965 3000
14 155 2.87 3002 3000
15 161 2.84 2993 3000
16 154 2.87 3009 3000
17 149 2.82 3019 3000
18 155 2.81 2950 3000
19 153 2.82 2998 3000
20 157 2.87 2979 3000
21 155 2.87 2996 3000
22 159 2.84 3035 3000
23 158 2.81 3015 3000
24 160 2.84 3056 3000
25 151 2.87 3007 3000
n 25 25 25 25

Mean 156 2.84
Median 157 2.84

σ 3 0.02
Min. 149 2.81
Max. 162 2.89

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
99.75 100.00 99.88 99.63 100.18 99.75

100.06 100.06 99.87 99.94 101.10 100.97
99.87 99.67 99.48 99.74 100.13 99.67
98.67 98.92 98.98 98.73 98.54 98.41

100.20 99.93 100.07 99.67 100.87 100.47
99.06 98.81 98.81 98.87 98.68 98.49
99.17 98.98 98.91 99.11 99.17 98.98
99.93 100.07 100.00 100.07 100.39 99.74
99.81 100.00 100.25 100.12 100.93 100.93
99.87 100.06 100.19 100.19 99.94 99.94

100.13 100.00 99.68 99.68 99.30 99.11
100.58 100.64 100.77 100.58 101.02 99.87
99.55 100.06 100.26 99.55 99.42 99.68

100.32 100.00 99.87 100.32 100.52 99.55
99.56 99.25 99.25 99.56 99.63 99.13
98.38 98.90 99.03 98.44 98.38 98.70
98.12 97.52 97.58 97.11 97.18 97.85

100.00 100.26 100.06 100.26 100.19 99.55
99.34 99.61 100.20 99.21 100.20 99.67
99.36 98.85 99.43 99.49 99.81 100.13
99.03 99.48 100.00 99.23 99.23 99.48
98.12 97.99 97.49 97.49 97.30 96.92
98.86 98.99 98.86 98.17 98.73 98.29
99.00 98.87 99.06 99.06 99.31 99.62
99.67 99.01 99.14 98.88 99.67 98.88

25 25 25 25 25 25
99.46 99.44 99.48 99.32 99.59 99.35
99.56 99.61 99.68 99.55 99.67 99.55
0.67 0.74 0.79 0.86 1.05 0.92
98.12 97.52 97.49 97.11 97.18 96.92

100.58 100.64 100.77 100.58 101.10 100.97

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4346 0.4116 3106 3000
2 0.4395 0.4108 3016 3000
3 0.4361 0.4121 3084 3000
4 0.4378 0.4136 3067 3000
5 0.4357 0.4111 3083 3000
6 0.4390 0.4122 3035 3000
7 0.4378 0.4118 3053 3000
8 0.4376 0.4074 3021 3000
9 0.4381 0.4103 3036 3000

10 0.4377 0.4091 3033 3000
11 0.4437 0.4187 3009 3000
12 0.4384 0.4138 3058 3000
13 0.4460 0.4177 2965 3000
14 0.4420 0.4142 3002 3000
15 0.4455 0.4204 2993 3000
16 0.4417 0.4145 3009 3000
17 0.4422 0.4169 3019 3000
18 0.4481 0.4201 2950 3000
19 0.4445 0.4189 2998 3000
20 0.4453 0.4181 2979 3000
21 0.4429 0.4153 2996 3000
22 0.4417 0.4178 3035 3000
23 0.4437 0.4194 3015 3000
24 0.4411 0.4193 3056 3000
25 0.4410 0.4128 3007 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
0.0007 0.0005 0.0006 0.0006 0.0006 0.0005
0.0009 0.0009 0.0010 0.0009 0.0009 0.0008
0.0006 0.0005 0.0006 0.0006 0.0006 0.0005
0.0011 0.0010 0.0011 0.0010 0.0011 0.0009
0.0010 0.0007 0.0009 0.0010 0.0010 0.0007
0.0008 0.0007 0.0009 0.0008 0.0008 0.0006
0.0008 0.0007 0.0008 0.0008 0.0009 0.0007
0.0010 0.0008 0.0009 0.0010 0.0009 0.0008
0.0008 0.0008 0.0009 0.0009 0.0008 0.0007
0.0008 0.0010 0.0007 0.0008 0.0007 0.0006
0.0010 0.0010 0.0010 0.0011 0.0011 0.0009
0.0011 0.0012 0.0011 0.0012 0.0010 0.0009
0.0013 0.0014 0.0014 0.0013 0.0011 0.0012
0.0016 0.0015 0.0014 0.0013 0.0011 0.0014
0.0008 0.0009 0.0009 0.0008 0.0007 0.0008
0.0009 0.0009 0.0010 0.0010 0.0007 0.0008
0.0019 0.0018 0.0019 0.0019 0.0017 0.0020
0.0009 0.0008 0.0009 0.0008 0.0008 0.0007
0.0012 0.0011 0.0011 0.0013 0.0010 0.0011
0.0010 0.0009 0.0009 0.0010 0.0009 0.0010
0.0009 0.0008 0.0008 0.0009 0.0007 0.0007
0.0009 0.0007 0.0008 0.0008 0.0008 0.0008
0.0008 0.0007 0.0007 0.0007 0.0007 0.0005
0.0009 0.0008 0.0008 0.0008 0.0007 0.0008
0.0008 0.0008 0.0007 0.0008 0.0007 0.0007

25 25 25 25 25 25
0.0010 0.0009 0.0009 0.0010 0.0009 0.0008
0.0009 0.0008 0.0009 0.0009 0.0008 0.0008
0.0003 0.0003 0.0003 0.0003 0.0002 0.0003
0.0006 0.0005 0.0006 0.0006 0.0006 0.0005
0.0019 0.0018 0.0019 0.0019 0.0017 0.0020
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CLD-AP216
REV 14 9

DATA SET 4: 105°C; 350 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 350 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 105°C

Ambient Temperature [TA] 105°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 99.71% 0.0004 0.0 N/R

1008 99.37% 0.0006 0.0 N/R

1512 99.11% 0.0006 0.0 N/R

2016 98.86% 0.0006 0.0 N/R

2520 98.54% 0.0005 0.0 N/R

3024 98.42% 0.0006 0.0 N/R

3528 98.19% 0.0005 0.0 N/R

4032 98.03% 0.0006 0.0 N/R

4536 97.93% 0.0005 -0.1 N/R

5040 97.82% 0.0005 -0.1 N/R

5544 97.71% 0.0005 -0.1 N/R

6048 97.78% 0.0006 -0.1 N/R

6552 97.65% 0.0006 0.0 N/R

7056 97.64% 0.0006 -0.1 N/R

7560 97.72% 0.0005 -0.1 N/R

8064 97.69% 0.0005 -0.2 N/R

8568 97.68% 0.0005 -0.2 N/R

9072 97.62% 0.0006 -0.2 N/R

9576 97.60% 0.0006 -0.1 N/R

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

10080 97.53% 0.0006 -0.1 N/R

10584 97.81% 0.0006 -0.2 -0.5%

11088 97.83% 0.0008 -0.1 -0.8%

11592 97.76% 0.0009 -0.3 -0.8%

12096 97.82% 0.0008 -0.1 -0.5%

12600 97.75% 0.0009 -0.1 -0.6%

13104 97.80% 0.0009 -0.1 -0.5%

13608 97.75% 0.0009 -0.2 -0.4%

14112 98.03% 0.0008 -0.1 -0.3%

14616 97.85% 0.0008 -0.1 -0.4%

15120 97.90% 0.0008 -0.1 -0.6%

Note: “N/R” indicates data points that are not reportedL
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DATA SET 4: 105°C; 350 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 15,120 hours
Test duration used for projection t=7,560 to t=15,120
α -3.659E-07
β 9.735E-01

L90(15k) > 90,700 hours
L80(15k) > 90,700 hours
L70(15k) > 90,700 hours
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DATA SET 4: 105°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 157 2.81 3016 3000 100.06 99.68 99.17 98.92 98.72 98.40 98.34 98.34 98.40 97.96 97.45 97.32
2 156 2.87 2988 3000 99.49 99.81 99.55 99.10 98.84 98.78 98.46 98.01 98.07 98.14 97.88 98.26
3 156 2.86 2995 3000 99.55 99.29 98.84 98.59 98.39 98.20 98.26 98.14 97.81 97.81 97.56 97.49
4 159 2.83 2994 3000 99.81 99.68 99.31 99.12 98.42 98.11 97.85 98.11 98.23 98.17 97.79 98.04
5 153 2.81 3039 3000 99.54 99.48 99.67 99.35 99.02 98.63 98.63 98.37 98.57 97.85 98.11 97.91
6 154 2.82 3038 3000 99.55 98.96 98.57 98.70 98.64 99.09 98.77 98.51 97.99 98.51 98.38 98.51
7 154 2.83 3011 3000 99.68 99.74 99.16 99.03 99.03 98.77 98.57 98.51 98.18 98.25 97.99 98.05
8 156 2.87 3005 3000 99.81 99.36 98.72 98.53 98.27 98.14 98.02 97.82 97.95 97.38 97.70 97.70
9 156 2.87 3018 3000 99.81 99.23 99.04 98.78 98.46 98.85 98.65 98.08 97.76 97.63 97.37 97.69

10 160 2.85 2983 3000 99.81 99.37 99.37 99.19 98.75 98.75 98.44 98.19 98.06 98.19 97.87 97.81
11 158 2.87 3005 3000 99.87 99.62 99.75 99.43 98.74 98.86 98.42 98.04 98.42 98.17 98.23 98.10
12 158 2.87 3042 3000 99.68 99.62 99.18 98.92 98.42 98.99 98.61 98.29 97.85 97.91 98.04 97.97
13 157 2.82 3025 3000 99.43 98.86 98.54 98.22 98.09 97.78 97.71 97.27 97.46 97.01 97.40 97.65
14 157 2.82 3057 3000 99.87 99.43 99.36 99.30 98.86 99.17 98.73 98.35 98.09 97.77 97.27 97.58
15 162 2.84 3068 3000 99.75 99.07 99.32 99.20 99.26 98.76 98.21 98.08 97.83 97.22 97.15 96.97
16 156 2.88 3028 3000 99.87 99.61 99.29 99.04 98.59 98.14 98.14 98.01 97.95 98.14 98.01 98.27
17 153 2.82 3061 3000 99.61 99.41 99.48 98.89 98.30 98.49 98.10 97.97 97.71 98.17 97.77 98.30
18 156 2.84 3027 3000 99.87 99.49 99.10 98.59 98.72 98.08 97.57 97.82 97.57 97.50 97.25 97.31
19 163 2.85 3040 3000 99.82 99.82 99.08 99.02 98.52 98.59 98.16 97.97 98.03 97.97 97.91 97.85
20 161 2.89 3085 3000 99.88 99.25 98.94 98.76 98.88 98.01 97.82 97.64 97.70 97.64 97.45 97.51
21 153 2.84 3103 3000 99.74 99.28 98.95 98.63 98.10 98.04 97.91 97.91 97.78 97.65 97.65 97.84
22 160 2.85 3029 3000 99.50 98.87 98.63 98.00 97.81 97.81 97.81 97.63 97.63 97.63 97.44 97.38
23 157 2.83 3084 3000 99.68 98.98 98.72 98.66 97.90 97.77 97.64 97.70 97.64 97.51 97.58 97.58
24 158 2.82 3024 3000 99.68 99.49 99.30 99.37 98.73 98.35 98.29 98.29 98.23 97.91 98.16 97.97
25 159 2.83 3127 3000 99.44 98.93 98.68 98.24 98.12 97.93 97.74 97.62 97.30 97.37 97.37 97.37
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 157 2.84 99.71 99.37 99.11 98.86 98.54 98.42 98.19 98.03 97.93 97.82 97.71 97.78
Median 157 2.84 99.74 99.41 99.16 98.92 98.59 98.40 98.21 98.04 97.95 97.85 97.70 97.81

σ 3 0.02 0.16 0.30 0.34 0.38 0.37 0.43 0.37 0.31 0.31 0.36 0.34 0.37
Min. 153 2.81 99.43 98.86 98.54 98.00 97.81 97.77 97.57 97.27 97.30 97.01 97.15 96.97
Max. 163 2.89 100.06 99.82 99.75 99.43 99.26 99.17 98.77 98.51 98.57 98.51 98.38 98.51

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4429 0.4179 3016 3000 0.0006 0.0007 0.0007 0.0005 0.0006 0.0007 0.0008 0.0007 0.0004 0.0004 0.0005 0.0003
2 0.4440 0.4166 2988 3000 0.0006 0.0009 0.0009 0.0010 0.0009 0.0011 0.0008 0.0010 0.0009 0.0010 0.0012 0.0010
3 0.4439 0.4173 2995 3000 0.0003 0.0008 0.0007 0.0008 0.0007 0.0008 0.0009 0.0008 0.0007 0.0008 0.0007 0.0009
4 0.4441 0.4176 2994 3000 0.0007 0.0008 0.0006 0.0007 0.0007 0.0006 0.0006 0.0007 0.0006 0.0006 0.0006 0.0007
5 0.4407 0.4162 3039 3000 0.0004 0.0007 0.0008 0.0007 0.0006 0.0008 0.0006 0.0006 0.0006 0.0008 0.0005 0.0007
6 0.4425 0.4199 3038 3000 0.0005 0.0006 0.0003 0.0004 0.0005 0.0005 0.0006 0.0006 0.0005 0.0004 0.0003 0.0006
7 0.4427 0.4168 3011 3000 0.0006 0.0007 0.0007 0.0007 0.0007 0.0006 0.0005 0.0006 0.0005 0.0006 0.0005 0.0012
8 0.4415 0.4136 3005 3000 0.0006 0.0009 0.0007 0.0008 0.0010 0.0010 0.0007 0.0010 0.0009 0.0010 0.0010 0.0010
9 0.4418 0.4159 3018 3000 0.0005 0.0008 0.0010 0.0010 0.0009 0.0009 0.0010 0.0012 0.0009 0.0009 0.0009 0.0011

10 0.4445 0.4170 2983 3000 0.0007 0.0008 0.0009 0.0009 0.0008 0.0008 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008
11 0.4425 0.4157 3005 3000 0.0007 0.0008 0.0010 0.0009 0.0010 0.0010 0.0007 0.0008 0.0006 0.0009 0.0007 0.0009
12 0.4407 0.4166 3042 3000 0.0007 0.0009 0.0009 0.0009 0.0008 0.0010 0.0010 0.0010 0.0009 0.0010 0.0010 0.0009
13 0.4416 0.4163 3025 3000 0.0004 0.0007 0.0006 0.0006 0.0004 0.0005 0.0004 0.0005 0.0006 0.0006 0.0006 0.0006
14 0.4398 0.4166 3057 3000 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0005 0.0006 0.0004 0.0006
15 0.4372 0.4125 3068 3000 0.0003 0.0006 0.0004 0.0007 0.0004 0.0008 0.0005 0.0005 0.0007 0.0004 0.0004 0.0006
16 0.4387 0.4106 3028 3000 0.0001 0.0005 0.0004 0.0005 0.0004 0.0003 0.0004 0.0004 0.0004 0.0002 0.0003 0.0005
17 0.4354 0.4077 3061 3000 0.0002 0.0005 0.0004 0.0005 0.0002 0.0005 0.0003 0.0003 0.0003 0.0001 0.0002 0.0004
18 0.4386 0.4103 3027 3000 0.0003 0.0005 0.0004 0.0005 0.0003 0.0003 0.0002 0.0002 0.0002 0.0001 0.0003 0.0004
19 0.4389 0.4125 3040 3000 0.0003 0.0008 0.0005 0.0005 0.0004 0.0005 0.0005 0.0005 0.0004 0.0005 0.0001 0.0005
20 0.4346 0.4090 3085 3000 0.0002 0.0005 0.0004 0.0004 0.0002 0.0003 0.0002 0.0002 0.0002 0.0001 0.0001 0.0003
21 0.4342 0.4104 3103 3000 0.0001 0.0004 0.0003 0.0004 0.0002 0.0003 0.0002 0.0002 0.0003 0.0002 0.0003 0.0004
22 0.4387 0.4108 3029 3000 0.0002 0.0002 0.0003 0.0001 0.0003 0.0001 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003
23 0.4340 0.4076 3084 3000 0.0001 0.0006 0.0006 0.0006 0.0003 0.0003 0.0004 0.0003 0.0002 0.0002 0.0003 0.0005
24 0.4421 0.4173 3024 3000 0.0004 0.0003 0.0005 0.0003 0.0002 0.0004 0.0003 0.0004 0.0004 0.0004 0.0003 0.0004
25 0.4341 0.4132 3127 3000 0.0002 0.0005 0.0004 0.0004 0.0002 0.0004 0.0002 0.0003 0.0004 0.0001 0.0002 0.0005
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0004 0.0006 0.0006 0.0006 0.0005 0.0006 0.0005 0.0006 0.0005 0.0005 0.0005 0.0006
Median 0.0004 0.0007 0.0006 0.0006 0.0005 0.0006 0.0005 0.0006 0.0005 0.0005 0.0004 0.0006

σ 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 0.0003 0.0002 0.0003 0.0003 0.0003
Min. 0.0001 0.0002 0.0003 0.0001 0.0002 0.0001 0.0002 0.0002 0.0002 0.0001 0.0001 0.0003
Max. 0.0007 0.0009 0.0010 0.0010 0.0010 0.0011 0.0010 0.0012 0.0009 0.0010 0.0012 0.0012

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 12

DATA SET 4: 105°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 157 2.81 3016 3000
2 156 2.87 2988 3000
3 156 2.86 2995 3000
4 159 2.83 2994 3000
5 153 2.81 3039 3000
6 154 2.82 3038 3000
7 154 2.83 3011 3000
8 156 2.87 3005 3000
9 156 2.87 3018 3000

10 160 2.85 2983 3000
11 158 2.87 3005 3000
12 158 2.87 3042 3000
13 157 2.82 3025 3000
14 157 2.82 3057 3000
15 162 2.84 3068 3000
16 156 2.88 3028 3000
17 153 2.82 3061 3000
18 156 2.84 3027 3000
19 163 2.85 3040 3000
20 161 2.89 3085 3000
21 153 2.84 3103 3000
22 160 2.85 3029 3000
23 157 2.83 3084 3000
24 158 2.82 3024 3000
25 159 2.83 3127 3000
n 25 25 25 25

Mean 157 2.84
Median 157 2.84

σ 3 0.02
Min. 153 2.81
Max. 163 2.89

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
97.51 97.51 97.32 97.19 96.94 96.87 97.57 97.89 97.70 98.09 97.70 97.96
97.69 97.94 97.62 97.88 97.94 97.75 97.43 97.69 98.14 98.33 98.59 98.33
97.75 97.68 98.01 97.75 97.88 97.81 97.04 97.23 97.11 96.91 96.66 96.72
97.98 97.92 98.17 98.11 98.04 97.67 98.11 98.42 98.23 98.68 98.30 98.42
97.98 97.98 97.85 98.24 98.31 98.17 97.91 98.17 98.44 98.76 99.02 98.76
98.31 98.12 98.31 98.44 98.44 98.64 97.92 97.53 98.64 98.77 98.90 98.70
97.99 97.40 97.40 97.66 97.53 97.60 98.18 98.25 98.38 97.92 98.05 97.60
97.12 97.31 97.50 97.57 97.50 97.31 97.44 97.44 97.70 98.27 98.02 98.02
97.44 97.25 97.89 97.76 97.82 97.82 98.14 97.63 98.14 98.21 98.21 98.14
97.75 97.75 98.06 97.81 98.25 97.93 98.31 97.93 98.00 98.00 97.93 97.93
97.85 98.23 98.36 98.29 98.74 98.42 97.91 97.79 98.17 98.74 98.29 98.23
97.85 98.23 98.10 97.97 98.10 97.97 98.16 97.47 97.78 98.23 97.66 98.04
97.59 97.20 97.40 97.14 97.14 97.01 97.27 97.01 97.20 97.20 97.14 97.46
97.46 97.97 97.65 97.71 97.71 98.28 98.03 97.90 97.77 98.22 97.84 97.71
97.09 96.91 97.03 97.03 97.15 97.15 97.34 96.97 97.28 97.34 97.22 97.77
97.88 97.69 97.69 97.43 98.01 97.43 97.43 97.24 98.07 97.75 98.20 98.27
97.90 98.30 98.17 98.23 97.77 97.71 97.77 97.71 97.71 97.77 97.51 97.71
97.25 97.31 97.89 97.82 97.31 97.89 97.12 98.21 97.63 97.25 96.93 96.93
97.97 97.66 98.22 98.22 98.16 98.16 98.03 98.52 98.83 97.91 97.91 97.85
97.64 97.70 97.76 97.39 97.01 97.14 96.95 97.20 97.08 97.01 97.45 97.64
97.12 97.51 97.38 97.71 97.25 97.32 97.12 97.12 97.32 97.06 97.19 97.45
97.94 97.94 97.81 97.88 98.31 98.38 98.44 97.75 98.56 98.69 98.31 98.56
97.64 97.45 97.51 97.07 97.39 97.26 97.39 96.94 97.64 97.26 97.00 97.32
97.47 97.09 96.96 97.03 96.84 96.33 96.33 96.27 96.77 96.52 97.09 96.58
96.99 96.86 96.99 96.93 96.55 96.36 96.68 96.05 96.86 96.93 96.86 97.30

25 25 25 25 25 25 25 25 25 25 25 25
97.65 97.64 97.72 97.69 97.68 97.62 97.60 97.53 97.81 97.83 97.76 97.82
97.69 97.68 97.76 97.75 97.77 97.71 97.57 97.63 97.77 97.92 97.84 97.85
0.34 0.41 0.41 0.44 0.56 0.60 0.54 0.61 0.56 0.68 0.64 0.57
96.99 96.86 96.96 96.93 96.55 96.33 96.33 96.05 96.77 96.52 96.66 96.58
98.31 98.30 98.36 98.44 98.74 98.64 98.44 98.52 98.83 98.77 99.02 98.76

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4429 0.4179 3016 3000
2 0.4440 0.4166 2988 3000
3 0.4439 0.4173 2995 3000
4 0.4441 0.4176 2994 3000
5 0.4407 0.4162 3039 3000
6 0.4425 0.4199 3038 3000
7 0.4427 0.4168 3011 3000
8 0.4415 0.4136 3005 3000
9 0.4418 0.4159 3018 3000

10 0.4445 0.4170 2983 3000
11 0.4425 0.4157 3005 3000
12 0.4407 0.4166 3042 3000
13 0.4416 0.4163 3025 3000
14 0.4398 0.4166 3057 3000
15 0.4372 0.4125 3068 3000
16 0.4387 0.4106 3028 3000
17 0.4354 0.4077 3061 3000
18 0.4386 0.4103 3027 3000
19 0.4389 0.4125 3040 3000
20 0.4346 0.4090 3085 3000
21 0.4342 0.4104 3103 3000
22 0.4387 0.4108 3029 3000
23 0.4340 0.4076 3084 3000
24 0.4421 0.4173 3024 3000
25 0.4341 0.4132 3127 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0006 0.0004 0.0003 0.0006 0.0006 0.0008 0.0008 0.0008 0.0008 0.0009 0.0012 0.0011
0.0009 0.0012 0.0009 0.0010 0.0011 0.0010 0.0008 0.0011 0.0013 0.0013 0.0013 0.0012
0.0008 0.0008 0.0006 0.0008 0.0008 0.0008 0.0011 0.0009 0.0003 0.0001 0.0003 0.0006
0.0006 0.0007 0.0006 0.0006 0.0006 0.0008 0.0010 0.0010 0.0008 0.0008 0.0010 0.0009
0.0006 0.0008 0.0005 0.0007 0.0005 0.0006 0.0004 0.0004 0.0007 0.0007 0.0007 0.0008
0.0005 0.0006 0.0004 0.0006 0.0005 0.0006 0.0006 0.0006 0.0005 0.0008 0.0008 0.0007
0.0005 0.0005 0.0004 0.0005 0.0006 0.0005 0.0006 0.0006 0.0005 0.0007 0.0010 0.0009
0.0010 0.0011 0.0008 0.0009 0.0010 0.0008 0.0009 0.0009 0.0011 0.0012 0.0012 0.0011
0.0008 0.0009 0.0009 0.0009 0.0010 0.0011 0.0009 0.0009 0.0009 0.0012 0.0012 0.0011
0.0007 0.0008 0.0008 0.0008 0.0009 0.0008 0.0009 0.0008 0.0011 0.0010 0.0011 0.0009
0.0008 0.0012 0.0010 0.0009 0.0010 0.0009 0.0009 0.0010 0.0011 0.0012 0.0012 0.0013
0.0007 0.0009 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0007 0.0011 0.0011 0.0009
0.0006 0.0006 0.0003 0.0002 0.0004 0.0004 0.0004 0.0004 0.0008 0.0008 0.0008 0.0009
0.0005 0.0006 0.0004 0.0005 0.0005 0.0004 0.0005 0.0006 0.0006 0.0008 0.0010 0.0008
0.0006 0.0004 0.0004 0.0004 0.0005 0.0004 0.0005 0.0005 0.0002 0.0006 0.0006 0.0008
0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0004 0.0007 0.0007 0.0008
0.0004 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002 0.0004 0.0004 0.0007 0.0007 0.0007
0.0002 0.0003 0.0002 0.0003 0.0002 0.0002 0.0003 0.0003 0.0004 0.0007 0.0007 0.0008
0.0005 0.0004 0.0005 0.0005 0.0004 0.0005 0.0005 0.0006 0.0005 0.0004 0.0009 0.0006
0.0003 0.0003 0.0002 0.0003 0.0001 0.0002 0.0002 0.0003 0.0005 0.0006 0.0007 0.0007
0.0004 0.0003 0.0003 0.0003 0.0003 0.0004 0.0003 0.0004 0.0002 0.0006 0.0006 0.0006
0.0004 0.0003 0.0003 0.0004 0.0003 0.0003 0.0003 0.0004 0.0004 0.0007 0.0009 0.0009
0.0004 0.0004 0.0004 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0008 0.0008 0.0009
0.0004 0.0005 0.0003 0.0003 0.0002 0.0003 0.0004 0.0004 0.0007 0.0006 0.0007 0.0008
0.0005 0.0004 0.0004 0.0004 0.0004 0.0003 0.0004 0.0004 0.0003 0.0006 0.0007 0.0008

25 25 25 25 25 25 25 25 25 25 25 25
0.0006 0.0006 0.0005 0.0005 0.0005 0.0006 0.0006 0.0006 0.0006 0.0008 0.0009 0.0008
0.0005 0.0005 0.0004 0.0005 0.0005 0.0005 0.0005 0.0006 0.0005 0.0007 0.0008 0.0008
0.0002 0.0003 0.0002 0.0002 0.0003 0.0003 0.0003 0.0002 0.0003 0.0003 0.0002 0.0002
0.0002 0.0003 0.0002 0.0002 0.0001 0.0002 0.0002 0.0003 0.0002 0.0001 0.0003 0.0006
0.0010 0.0012 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0013 0.0013 0.0013 0.0013

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 13

DATA SET 4: 105°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 157 2.81 3016 3000
2 156 2.87 2988 3000
3 156 2.86 2995 3000
4 159 2.83 2994 3000
5 153 2.81 3039 3000
6 154 2.82 3038 3000
7 154 2.83 3011 3000
8 156 2.87 3005 3000
9 156 2.87 3018 3000

10 160 2.85 2983 3000
11 158 2.87 3005 3000
12 158 2.87 3042 3000
13 157 2.82 3025 3000
14 157 2.82 3057 3000
15 162 2.84 3068 3000
16 156 2.88 3028 3000
17 153 2.82 3061 3000
18 156 2.84 3027 3000
19 163 2.85 3040 3000
20 161 2.89 3085 3000
21 153 2.84 3103 3000
22 160 2.85 3029 3000
23 157 2.83 3084 3000
24 158 2.82 3024 3000
25 159 2.83 3127 3000
n 25 25 25 25

Mean 157 2.84
Median 157 2.84

σ 3 0.02
Min. 153 2.81
Max. 163 2.89

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
97.51 97.51 97.51 98.02 97.77 97.83
97.81 98.33 98.65 98.59 98.59 98.78
96.33 96.46 96.08 96.59 96.40 96.46
97.85 98.23 98.04 98.11 97.98 97.67
98.63 98.96 98.76 99.09 99.09 98.76
99.09 99.16 98.83 99.03 98.70 99.16
97.73 98.05 97.99 98.25 98.05 98.18
98.02 97.89 98.08 98.34 98.14 98.59
98.27 98.33 98.33 98.14 97.82 98.27
98.00 98.06 97.81 98.00 97.43 97.93
98.80 98.36 98.80 98.55 98.17 98.23
98.73 98.29 98.04 97.78 97.41 98.10
96.82 96.76 96.57 97.27 97.27 97.01
97.97 97.65 97.14 98.22 97.84 97.90
97.34 97.28 97.59 97.96 98.02 97.90
97.82 98.14 98.01 98.65 98.46 98.14
97.64 97.12 98.03 98.30 97.84 98.36
97.44 97.82 97.50 98.21 97.50 97.70
97.66 97.48 97.17 97.60 97.17 97.30
97.39 97.89 97.82 98.32 98.45 98.45
96.93 97.38 97.58 97.84 98.30 98.10
98.44 98.75 98.75 98.56 98.38 98.06
97.64 97.32 97.45 98.15 98.02 97.70
96.90 96.71 96.52 96.46 96.71 96.33
97.11 97.18 96.74 96.74 96.80 96.49

25 25 25 25 25 25
97.75 97.80 97.75 98.03 97.85 97.90
97.73 97.89 97.82 98.15 97.98 98.06
0.67 0.69 0.75 0.67 0.65 0.72
96.33 96.46 96.08 96.46 96.40 96.33
99.09 99.16 98.83 99.09 99.09 99.16

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4429 0.4179 3016 3000
2 0.4440 0.4166 2988 3000
3 0.4439 0.4173 2995 3000
4 0.4441 0.4176 2994 3000
5 0.4407 0.4162 3039 3000
6 0.4425 0.4199 3038 3000
7 0.4427 0.4168 3011 3000
8 0.4415 0.4136 3005 3000
9 0.4418 0.4159 3018 3000

10 0.4445 0.4170 2983 3000
11 0.4425 0.4157 3005 3000
12 0.4407 0.4166 3042 3000
13 0.4416 0.4163 3025 3000
14 0.4398 0.4166 3057 3000
15 0.4372 0.4125 3068 3000
16 0.4387 0.4106 3028 3000
17 0.4354 0.4077 3061 3000
18 0.4386 0.4103 3027 3000
19 0.4389 0.4125 3040 3000
20 0.4346 0.4090 3085 3000
21 0.4342 0.4104 3103 3000
22 0.4387 0.4108 3029 3000
23 0.4340 0.4076 3084 3000
24 0.4421 0.4173 3024 3000
25 0.4341 0.4132 3127 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
0.0010 0.0009 0.0011 0.0010 0.0010 0.0010
0.0011 0.0013 0.0013 0.0011 0.0011 0.0013
0.0005 0.0005 0.0003 0.0003 0.0003 0.0005
0.0009 0.0010 0.0010 0.0007 0.0009 0.0009
0.0008 0.0008 0.0009 0.0006 0.0007 0.0006
0.0008 0.0008 0.0009 0.0006 0.0007 0.0006
0.0009 0.0010 0.0010 0.0007 0.0009 0.0006
0.0012 0.0013 0.0014 0.0012 0.0012 0.0013
0.0011 0.0012 0.0012 0.0010 0.0012 0.0010
0.0010 0.0012 0.0010 0.0009 0.0010 0.0009
0.0013 0.0012 0.0012 0.0009 0.0009 0.0009
0.0011 0.0009 0.0010 0.0010 0.0010 0.0010
0.0009 0.0009 0.0009 0.0007 0.0009 0.0009
0.0009 0.0010 0.0009 0.0007 0.0008 0.0007
0.0007 0.0008 0.0008 0.0008 0.0005 0.0007
0.0008 0.0008 0.0008 0.0009 0.0007 0.0006
0.0007 0.0007 0.0008 0.0007 0.0007 0.0006
0.0008 0.0008 0.0010 0.0010 0.0007 0.0006
0.0006 0.0008 0.0007 0.0008 0.0005 0.0004
0.0007 0.0007 0.0008 0.0008 0.0005 0.0006
0.0007 0.0007 0.0008 0.0008 0.0006 0.0006
0.0008 0.0009 0.0009 0.0010 0.0007 0.0008
0.0009 0.0009 0.0009 0.0009 0.0007 0.0007
0.0008 0.0009 0.0008 0.0007 0.0007 0.0006
0.0007 0.0007 0.0007 0.0008 0.0006 0.0006

25 25 25 25 25 25
0.0009 0.0009 0.0009 0.0008 0.0008 0.0008
0.0008 0.0009 0.0009 0.0008 0.0007 0.0007
0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
0.0005 0.0005 0.0003 0.0003 0.0003 0.0004
0.0013 0.0013 0.0014 0.0012 0.0012 0.0013
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CLD-AP216
REV 14 14

DATA SET 5: 120°C; 350 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 350 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 120°C

Ambient Temperature [TA] 120°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 99.11% 0.0005 -0.1 N/R

1008 98.14% 0.0005 -0.1 N/R

1512 97.85% 0.0006 -0.1 N/R

2016 97.28% 0.0005 -0.1 N/R

2520 96.94% 0.0006 -0.1 N/R

3024 96.58% 0.0006 -0.2 N/R

3528 96.17% 0.0006 -0.2 N/R

4032 95.59% 0.0005 -0.2 N/R

4536 95.41% 0.0005 -0.2 N/R

5040 95.21% 0.0005 -0.2 N/R

5544 95.37% 0.0007 -0.3 N/R

6048 95.40% 0.0007 -0.2 N/R

6552 95.35% 0.0009 -0.3 -0.3%

7056 95.18% 0.0008 -0.3 -0.2%

7560 95.23% 0.0009 -0.4 -0.3%

8064 95.31% 0.0010 -0.4 -0.2%

8568 95.52% 0.0011 -0.4 -0.3%

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

Note: “N/R” indicates data points that are not reportedL
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CLD-AP216
REV 14 15

DATA SET 5: 120°C; 350 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 8,568 hours
Test duration used for projection t=3,528 to t=8,568
α 9.406E-07
β 9.597E-01

L90(9k) > 51,400 hours
L80(9k) > 51,400 hours
L70(9k) > 51,400 hours
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CLD-AP216
REV 14 16

DATA SET 5: 120°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 156 2.81 3025 3000 99.36 98.27 98.52 97.88 97.50 97.18 96.02 95.76 95.57 95.06 95.06 95.06
2 158 2.81 3044 3000 98.92 98.60 98.29 97.65 96.89 97.08 96.76 96.13 96.13 96.00 96.19 96.19
3 155 2.87 3019 3000 100.19 98.52 98.26 97.04 96.78 96.40 96.72 95.50 95.56 94.72 96.01 96.33
4 160 2.85 3063 3000 99.13 97.94 98.19 97.25 96.19 98.06 97.38 97.00 96.63 96.32 96.38 96.19
5 159 2.84 3008 3000 98.24 98.31 98.12 97.18 96.42 95.73 95.54 95.17 95.17 94.92 94.73 94.16
6 158 2.83 3027 3000 97.79 97.03 96.78 96.34 96.08 95.89 94.69 94.25 94.57 94.38 94.19 95.07
7 153 2.82 3041 3000 99.61 98.36 98.23 96.99 98.10 97.51 97.64 96.20 96.34 96.01 96.66 96.20
8 154 2.82 3021 3000 99.16 98.05 97.34 97.47 97.47 96.75 96.69 95.97 95.58 95.06 95.32 95.19
9 150 2.82 2999 3000 98.67 98.07 98.07 97.40 97.34 96.87 96.67 95.81 95.61 95.34 95.41 94.94

10 148 2.82 2985 3000 98.45 98.04 98.38 98.11 97.16 96.69 95.68 95.14 95.34 95.54 95.61 95.88
11 156 2.87 2994 3000 99.23 98.52 97.43 96.85 97.05 96.15 96.15 95.19 94.99 94.48 95.25 94.35
12 157 2.87 3047 3000 98.73 97.96 97.64 97.45 96.94 95.79 95.98 95.60 94.96 94.65 95.28 94.96
13 159 2.85 3052 3000 99.37 98.31 98.24 97.99 97.87 97.11 97.18 95.92 96.30 95.29 96.24 95.73
14 160 2.85 3055 3000 98.63 98.57 97.88 97.94 97.69 96.76 97.07 96.07 96.26 95.63 96.19 96.57
15 148 2.87 2994 3000 99.59 98.65 98.18 97.23 97.43 96.83 96.42 95.61 95.07 95.48 95.61 95.54
16 155 2.88 3063 3000 98.77 98.06 97.94 97.10 96.52 96.39 95.35 94.97 94.97 95.29 94.97 94.90
17 156 2.87 3006 3000 99.68 98.65 98.20 97.37 97.50 97.17 96.72 95.57 95.83 95.44 95.70 96.21
18 157 2.88 3052 3000 99.74 98.34 98.15 97.57 97.06 96.17 96.23 95.08 94.76 94.82 95.08 95.46
19 155 2.82 3028 3000 99.74 99.22 98.84 98.84 98.26 97.80 97.29 96.77 95.74 95.28 96.06 95.87
20 158 2.82 3062 3000 99.18 98.80 98.86 98.16 98.04 97.91 97.21 96.39 95.94 96.20 96.26 96.20
21 161 2.83 3094 3000 99.13 97.39 96.46 96.46 95.59 95.03 94.22 94.53 94.47 94.16 94.10 93.91
22 156 2.88 3070 3000 99.74 97.76 97.63 96.55 95.71 95.91 95.39 95.33 94.37 95.20 94.31 94.75
23 153 2.83 3100 3000 99.35 97.20 96.48 95.96 95.76 95.57 95.11 95.37 95.05 94.85 94.52 95.18
24 159 2.83 3106 3000 98.18 96.73 96.60 96.04 95.60 95.91 94.91 94.59 94.40 94.84 94.15 94.59
25 153 2.84 3126 3000 99.28 98.04 97.52 97.13 96.61 95.95 95.30 95.82 95.63 95.30 94.91 95.69
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 156 2.84 99.11 98.14 97.85 97.28 96.94 96.58 96.17 95.59 95.41 95.21 95.37 95.40
Median 156 2.84 99.18 98.27 98.12 97.25 97.05 96.69 96.23 95.60 95.56 95.28 95.32 95.46

σ 4 0.02 0.57 0.57 0.68 0.69 0.80 0.78 0.93 0.66 0.65 0.55 0.76 0.74
Min. 148 2.81 97.79 96.73 96.46 95.96 95.59 95.03 94.22 94.25 94.37 94.16 94.10 93.91
Max. 161 2.88 100.19 99.22 98.86 98.84 98.26 98.06 97.64 97.00 96.63 96.32 96.66 96.57

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4422 0.4176 3025 3000 0.0004 0.0002 0.0005 0.0004 0.0006 0.0006 0.0007 0.0005 0.0004 0.0004 0.0007 0.0010
2 0.4404 0.4162 3044 3000 0.0007 0.0006 0.0009 0.0007 0.0008 0.0008 0.0009 0.0008 0.0007 0.0008 0.0008 0.0009
3 0.4417 0.4158 3019 3000 0.0008 0.0006 0.0006 0.0006 0.0007 0.0008 0.0010 0.0008 0.0007 0.0006 0.0010 0.0012
4 0.4359 0.4091 3063 3000 0.0001 0.0001 0.0002 0.0002 0.0002 0.0004 0.0004 0.0004 0.0004 0.0004 0.0005 0.0008
5 0.4437 0.4185 3008 3000 0.0005 0.0003 0.0007 0.0004 0.0005 0.0006 0.0006 0.0003 0.0003 0.0005 0.0006 0.0007
6 0.4400 0.4132 3027 3000 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0004 0.0005 0.0005 0.0005
7 0.4410 0.4171 3041 3000 0.0007 0.0006 0.0009 0.0002 0.0006 0.0007 0.0008 0.0005 0.0005 0.0005 0.0007 0.0008
8 0.4428 0.4184 3021 3000 0.0004 0.0004 0.0006 0.0004 0.0005 0.0006 0.0006 0.0004 0.0004 0.0005 0.0006 0.0006
9 0.4447 0.4195 2999 3000 0.0006 0.0004 0.0006 0.0005 0.0005 0.0005 0.0005 0.0005 0.0004 0.0005 0.0006 0.0006

10 0.4454 0.4191 2985 3000 0.0006 0.0005 0.0006 0.0004 0.0005 0.0006 0.0006 0.0005 0.0004 0.0007 0.0007 0.0008
11 0.4422 0.4136 2994 3000 0.0005 0.0005 0.0004 0.0005 0.0007 0.0008 0.0009 0.0007 0.0007 0.0008 0.0010 0.0011
12 0.4399 0.4156 3047 3000 0.0004 0.0005 0.0006 0.0003 0.0007 0.0006 0.0006 0.0004 0.0004 0.0005 0.0007 0.0006
13 0.4409 0.4184 3052 3000 0.0006 0.0006 0.0005 0.0006 0.0007 0.0006 0.0006 0.0005 0.0005 0.0004 0.0006 0.0009
14 0.4400 0.4168 3055 3000 0.0004 0.0006 0.0007 0.0006 0.0007 0.0006 0.0007 0.0006 0.0005 0.0005 0.0007 0.0008
15 0.4422 0.4136 2994 3000 0.0009 0.0010 0.0012 0.0009 0.0011 0.0009 0.0011 0.0009 0.0009 0.0009 0.0012 0.0013
16 0.4379 0.4134 3063 3000 0.0007 0.0005 0.0006 0.0006 0.0006 0.0007 0.0008 0.0007 0.0007 0.0006 0.0008 0.0007
17 0.4414 0.4135 3006 3000 0.0008 0.0009 0.0011 0.0010 0.0011 0.0011 0.0011 0.0010 0.0009 0.0010 0.0011 0.0013
18 0.4379 0.4120 3052 3000 0.0009 0.0008 0.0008 0.0006 0.0009 0.0008 0.0009 0.0009 0.0006 0.0006 0.0008 0.0008
19 0.4408 0.4151 3028 3000 0.0009 0.0008 0.0011 0.0006 0.0006 0.0007 0.0008 0.0007 0.0005 0.0004 0.0007 0.0007
20 0.4391 0.4158 3062 3000 0.0007 0.0007 0.0008 0.0006 0.0006 0.0007 0.0008 0.0006 0.0005 0.0006 0.0009 0.0009
21 0.4346 0.4101 3094 3000 0.0003 0.0001 0.0002 0.0003 0.0002 0.0001 0.0001 0.0002 0.0002 0.0001 0.0003 0.0002
22 0.4359 0.4099 3070 3000 0.0002 0.0004 0.0003 0.0005 0.0006 0.0003 0.0004 0.0003 0.0004 0.0004 0.0004 0.0004
23 0.4325 0.4063 3100 3000 0.0003 0.0003 0.0004 0.0004 0.0003 0.0001 0.0001 0.0002 0.0003 0.0003 0.0004 0.0002
24 0.4350 0.4125 3106 3000 0.0001 0.0001 0.0001 0.0001 0.0001 0.0003 0.0002 0.0003 0.0002 0.0002 0.0004 0.0003
25 0.4325 0.4095 3126 3000 0.0002 0.0002 0.0001 0.0003 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0003
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0005 0.0005 0.0006 0.0005 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005 0.0007 0.0007
Median 0.0005 0.0005 0.0006 0.0005 0.0006 0.0006 0.0006 0.0005 0.0004 0.0005 0.0007 0.0008

σ 0.0003 0.0002 0.0003 0.0002 0.0003 0.0002 0.0003 0.0002 0.0002 0.0002 0.0002 0.0003
Min. 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0001 0.0002 0.0002
Max. 0.0009 0.0010 0.0012 0.0010 0.0011 0.0011 0.0011 0.0010 0.0009 0.0010 0.0012 0.0013

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 17

DATA SET 5: 120°C; 350 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 156 2.81 3025 3000
2 158 2.81 3044 3000
3 155 2.87 3019 3000
4 160 2.85 3063 3000
5 159 2.84 3008 3000
6 158 2.83 3027 3000
7 153 2.82 3041 3000
8 154 2.82 3021 3000
9 150 2.82 2999 3000

10 148 2.82 2985 3000
11 156 2.87 2994 3000
12 157 2.87 3047 3000
13 159 2.85 3052 3000
14 160 2.85 3055 3000
15 148 2.87 2994 3000
16 155 2.88 3063 3000
17 156 2.87 3006 3000
18 157 2.88 3052 3000
19 155 2.82 3028 3000
20 158 2.82 3062 3000
21 161 2.83 3094 3000
22 156 2.88 3070 3000
23 153 2.83 3100 3000
24 159 2.83 3106 3000
25 153 2.84 3126 3000
n 25 25 25 25

Mean 156 2.84
Median 156 2.84

σ 4 0.02
Min. 148 2.81
Max. 161 2.88

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568
95.38 95.12 95.12 95.31 95.25
96.51 96.13 96.00 95.68 95.81
95.62 95.62 95.37 95.75 96.01
96.88 96.50 96.88 97.07 96.88
94.22 94.35 94.35 94.16 94.66
94.57 94.06 94.69 94.31 94.69
96.34 96.53 96.27 96.73 96.92
95.45 95.52 95.58 95.78 96.10
95.07 94.34 95.21 94.74 95.07
95.95 95.14 95.88 95.41 96.08
94.54 94.61 94.67 95.06 95.38
94.96 94.90 94.58 94.96 95.35
96.05 96.24 96.24 96.74 96.11
96.38 96.19 95.70 96.32 96.63
95.41 95.27 94.94 94.80 95.34
95.55 94.58 94.84 94.97 95.10
95.83 95.89 96.21 96.34 96.53
94.82 94.44 94.70 95.08 95.34
95.67 95.87 95.93 95.28 95.99
96.20 95.75 95.75 95.75 95.75
93.73 93.98 93.73 94.16 94.22
94.63 94.43 94.50 94.50 94.37
94.39 94.52 94.39 94.85 94.98
94.34 94.09 94.09 94.15 94.03
95.23 95.43 95.17 94.91 95.30

25 25 25 25 25
95.35 95.18 95.23 95.31 95.52
95.41 95.14 95.17 95.08 95.35
0.81 0.81 0.79 0.84 0.80
93.73 93.98 93.73 94.15 94.03
96.88 96.53 96.88 97.07 96.92

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4422 0.4176 3025 3000
2 0.4404 0.4162 3044 3000
3 0.4417 0.4158 3019 3000
4 0.4359 0.4091 3063 3000
5 0.4437 0.4185 3008 3000
6 0.4400 0.4132 3027 3000
7 0.4410 0.4171 3041 3000
8 0.4428 0.4184 3021 3000
9 0.4447 0.4195 2999 3000

10 0.4454 0.4191 2985 3000
11 0.4422 0.4136 2994 3000
12 0.4399 0.4156 3047 3000
13 0.4409 0.4184 3052 3000
14 0.4400 0.4168 3055 3000
15 0.4422 0.4136 2994 3000
16 0.4379 0.4134 3063 3000
17 0.4414 0.4135 3006 3000
18 0.4379 0.4120 3052 3000
19 0.4408 0.4151 3028 3000
20 0.4391 0.4158 3062 3000
21 0.4346 0.4101 3094 3000
22 0.4359 0.4099 3070 3000
23 0.4325 0.4063 3100 3000
24 0.4350 0.4125 3106 3000
25 0.4325 0.4095 3126 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568
0.0009 0.0007 0.0009 0.0011 0.0013
0.0011 0.0010 0.0015 0.0017 0.0020
0.0012 0.0012 0.0012 0.0013 0.0013
0.0006 0.0003 0.0005 0.0006 0.0006
0.0008 0.0007 0.0008 0.0010 0.0010
0.0010 0.0010 0.0011 0.0012 0.0013
0.0010 0.0010 0.0010 0.0011 0.0011
0.0009 0.0010 0.0010 0.0011 0.0011
0.0009 0.0008 0.0009 0.0011 0.0012
0.0012 0.0011 0.0012 0.0013 0.0015
0.0011 0.0011 0.0011 0.0012 0.0013
0.0009 0.0010 0.0010 0.0011 0.0012
0.0008 0.0008 0.0008 0.0009 0.0010
0.0010 0.0009 0.0009 0.0011 0.0012
0.0015 0.0015 0.0016 0.0018 0.0017
0.0006 0.0006 0.0007 0.0008 0.0010
0.0013 0.0012 0.0014 0.0014 0.0014
0.0011 0.0010 0.0011 0.0011 0.0012
0.0011 0.0010 0.0011 0.0011 0.0012
0.0011 0.0011 0.0011 0.0012 0.0015
0.0002 0.0002 0.0003 0.0004 0.0004
0.0004 0.0002 0.0004 0.0005 0.0005
0.0003 0.0002 0.0003 0.0005 0.0005
0.0005 0.0003 0.0003 0.0004 0.0004
0.0004 0.0003 0.0003 0.0004 0.0005

25 25 25 25 25
0.0009 0.0008 0.0009 0.0010 0.0011
0.0009 0.0010 0.0010 0.0011 0.0012
0.0003 0.0004 0.0004 0.0004 0.0004
0.0002 0.0002 0.0003 0.0004 0.0004
0.0015 0.0015 0.0016 0.0018 0.0020

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 18

DATA SET 6: 85°C; 700 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 700 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

1008 99.73% 0.0009 -0.1 N/R

2016 99.43% 0.0008 -0.1 N/R

3024 99.31% 0.0009 -0.1 N/R

4032 99.07% 0.0009 -0.2 N/R

5040 98.90% 0.0008 -0.2 N/R

6048 98.88% 0.0009 -0.2 N/R

7056 98.77% 0.0009 -0.2 N/R

8064 98.73% 0.0009 -0.2 N/R

9072 98.51% 0.0009 -0.2 N/R

10080 98.36% 0.0009 -0.2 N/R

11088 98.56% 0.0009 -0.2 -1.9%

12096 98.68% 0.0009 -0.2 -1.3%

13104 98.59% 0.0010 -0.2 -1.8%

14112 98.64% 0.0010 -0.2 -1.7%

15120 98.72% 0.0010 -0.3 -2.2%

16128 98.62% 0.0011 -0.2 -1.7%

17136 98.80% 0.0012 -0.2 -1.6%

18144 99.07% 0.0012 -0.3 -1.8%

19152 99.17% 0.0012 -0.3 -2.4%

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

20160 99.28% 0.0012 -0.3 -2.5%

21168 99.43% 0.0013 -0.3 -2.7%

22176 99.40% 0.0012 -0.3 -2.4%

23184 99.34% 0.0011 -0.3 -2.5%

24192 99.37% 0.0011 -0.2 -2.5%

Note: “N/R” indicates data points that are not reportedL
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DATA SET 6: 85°C; 700 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 24,192 hours
Test duration used for projection t=12,096 to t=24,192
α -8.121E-07
β 9.756E-01

L90(24k) > 145,000 hours
L80(24k) > 145,000 hours
L70(24k) > 145,000 hours
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DATA SET 6: 85°C; 700 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 1008 2016 3024 4032 5040 6048 7056 8064 9072 10080 11088 12096

1 300 2.95 3142 3000 99.80 99.57 99.20 99.03 98.43 98.23 98.07 98.00 97.73 98.07 97.83 98.00
2 291 3.00 3073 3000 99.83 99.00 99.07 98.90 98.87 98.76 98.73 98.46 98.28 97.67 98.01 98.66
3 286 2.94 3117 3000 99.62 99.41 99.13 98.60 98.50 98.57 98.18 98.32 98.29 97.80 98.04 98.36
4 294 2.95 3133 3000 100.00 99.01 98.94 98.54 98.40 98.30 98.26 98.37 97.68 97.99 97.55 97.89
5 281 2.96 3082 3000 100.11 99.50 99.47 99.11 98.72 98.93 98.72 98.65 98.50 98.72 98.47 99.11
6 297 2.97 3067 3000 99.66 99.39 99.49 98.58 98.85 98.32 98.92 98.35 98.69 98.69 98.25 98.75
7 291 2.95 3064 3000 99.42 99.14 99.14 98.69 98.52 98.56 97.94 97.70 97.35 97.11 96.97 97.83
8 287 2.97 3070 3000 99.83 99.34 99.62 99.58 99.30 99.13 99.23 99.37 98.95 99.37 99.27 99.69
9 302 2.97 3088 3000 99.90 99.54 99.17 98.51 98.25 98.25 97.78 97.55 97.85 97.09 97.62 97.48

10 295 3.03 3068 3000 99.46 99.46 99.29 99.32 98.88 98.88 98.92 98.85 97.46 98.24 98.61 98.88
11 292 2.93 3022 3000 99.66 99.45 99.56 99.08 99.21 98.97 99.01 98.80 98.73 98.80 99.32 98.77
12 289 3.04 3033 3000 99.65 99.31 99.24 99.00 99.03 99.00 98.89 98.89 99.20 98.69 98.89 98.72
13 290 3.02 3052 3000 99.86 99.55 99.41 99.62 99.24 99.14 98.86 99.10 99.55 98.45 99.14 99.72
14 295 2.98 3042 3000 99.36 99.80 99.39 99.19 99.19 99.22 98.68 98.65 98.65 98.54 99.12 99.05
15 298 2.97 3054 3000 99.46 99.46 98.89 99.40 98.82 98.86 98.93 98.99 98.19 98.15 98.32 99.19
16 281 2.94 3080 3000 99.82 99.64 99.75 99.75 99.47 99.11 99.36 99.14 99.79 99.07 99.75 99.32
17 279 2.93 3026 3000 99.78 99.39 99.57 99.64 99.39 99.50 99.68 99.89 100.00 99.82 100.04 99.68
18 289 3.02 2992 3000 99.86 99.10 99.45 99.27 99.24 99.06 98.82 99.13 98.51 98.93 98.41 98.89
19 296 2.94 3031 3000 99.53 99.29 99.22 98.75 98.48 98.68 98.55 98.61 98.44 98.17 98.34 97.77
20 291 2.93 3052 3000 99.90 99.35 99.00 98.63 98.80 98.49 98.80 98.28 97.63 97.90 99.14 99.00
21 282 3.02 3049 3000 100.00 99.82 99.15 99.15 98.87 99.01 98.72 98.94 98.48 98.16 98.65 97.94
22 289 2.94 3084 3000 99.45 99.62 99.55 99.52 99.34 99.55 99.10 99.03 98.72 98.48 99.17 98.93
23 289 3.03 3040 3000 99.76 99.48 99.27 99.07 98.86 99.17 99.07 98.89 98.48 98.03 98.00 98.31
24 293 3.02 3071 3000 99.73 99.32 99.42 98.91 99.04 99.25 99.08 99.38 98.50 98.22 98.43 98.32
25 275 2.95 3056 3000 99.75 99.75 99.31 98.80 98.80 99.05 99.02 98.94 99.02 98.73 98.58 98.73
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 290 2.97 99.73 99.43 99.31 99.07 98.90 98.88 98.77 98.73 98.51 98.36 98.56 98.68
Median 291 2.97 99.76 99.45 99.29 99.07 98.87 98.97 98.86 98.85 98.50 98.24 98.47 98.75

σ 7 0.04 0.20 0.22 0.22 0.38 0.34 0.37 0.44 0.53 0.68 0.62 0.71 0.62
Min. 275 2.93 99.36 99.00 98.89 98.51 98.25 98.23 97.78 97.55 97.35 97.09 96.97 97.48
Max. 302 3.04 100.11 99.82 99.75 99.75 99.47 99.55 99.68 99.89 100.00 99.82 100.04 99.72

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 1008 2016 3024 4032 5040 6048 7056 8064 9072 10080 11088 12096

1 0.4315 0.4094 3142 3000 0.0006 0.0006 0.0006 0.0006 0.0006 0.0004 0.0008 0.0006 0.0008 0.0007 0.0006 0.0007
2 0.4352 0.4088 3073 3000 0.0007 0.0008 0.0006 0.0008 0.0007 0.0007 0.0007 0.0008 0.0007 0.0008 0.0008 0.0008
3 0.4299 0.4026 3117 3000 0.0003 0.0004 0.0003 0.0001 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0004 0.0004
4 0.4323 0.4100 3133 3000 0.0006 0.0008 0.0007 0.0010 0.0009 0.0008 0.0009 0.0009 0.0008 0.0009 0.0009 0.0009
5 0.4366 0.4129 3082 3000 0.0006 0.0008 0.0009 0.0010 0.0009 0.0009 0.0009 0.0008 0.0009 0.0009 0.0007 0.0009
6 0.4350 0.4076 3067 3000 0.0003 0.0007 0.0006 0.0007 0.0006 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0008
7 0.4350 0.4072 3064 3000 0.0006 0.0008 0.0007 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007 0.0008 0.0007 0.0007
8 0.4351 0.4082 3070 3000 0.0006 0.0008 0.0007 0.0008 0.0008 0.0005 0.0007 0.0008 0.0008 0.0008 0.0007 0.0007
9 0.4350 0.4102 3088 3000 0.0009 0.0006 0.0006 0.0008 0.0006 0.0006 0.0005 0.0006 0.0008 0.0008 0.0008 0.0008

10 0.4357 0.4093 3068 3000 0.0008 0.0008 0.0004 0.0008 0.0007 0.0008 0.0006 0.0008 0.0007 0.0009 0.0008 0.0009
11 0.4424 0.4176 3022 3000 0.0008 0.0006 0.0010 0.0008 0.0005 0.0008 0.0007 0.0007 0.0007 0.0007 0.0006 0.0004
12 0.4407 0.4155 3033 3000 0.0012 0.0012 0.0011 0.0011 0.0012 0.0011 0.0012 0.0011 0.0012 0.0012 0.0011 0.0013
13 0.4382 0.4126 3052 3000 0.0014 0.0014 0.0015 0.0014 0.0014 0.0015 0.0015 0.0017 0.0016 0.0015 0.0017 0.0016
14 0.4411 0.4175 3042 3000 0.0008 0.0008 0.0008 0.0008 0.0007 0.0009 0.0010 0.0009 0.0010 0.0010 0.0009 0.0009
15 0.4398 0.4162 3054 3000 0.0008 0.0007 0.0007 0.0006 0.0007 0.0008 0.0009 0.0008 0.0006 0.0008 0.0007 0.0007
16 0.4370 0.4136 3080 3000 0.0010 0.0009 0.0009 0.0009 0.0011 0.0011 0.0011 0.0010 0.0011 0.0010 0.0012 0.0010
17 0.4413 0.4159 3026 3000 0.0010 0.0011 0.0010 0.0010 0.0008 0.0010 0.0012 0.0013 0.0011 0.0013 0.0011 0.0012
18 0.4433 0.4157 2992 3000 0.0011 0.0013 0.0014 0.0014 0.0013 0.0014 0.0015 0.0014 0.0014 0.0015 0.0014 0.0014
19 0.4418 0.4175 3031 3000 0.0009 0.0009 0.0008 0.0008 0.0008 0.0009 0.0008 0.0009 0.0008 0.0008 0.0009 0.0007
20 0.4395 0.4154 3052 3000 0.0009 0.0006 0.0009 0.0009 0.0008 0.0009 0.0010 0.0011 0.0008 0.0007 0.0009 0.0009
21 0.4383 0.4124 3049 3000 0.0013 0.0009 0.0011 0.0010 0.0009 0.0011 0.0010 0.0010 0.0010 0.0012 0.0010 0.0007
22 0.4362 0.4124 3084 3000 0.0013 0.0011 0.0012 0.0010 0.0010 0.0012 0.0012 0.0013 0.0008 0.0012 0.0011 0.0011
23 0.4396 0.4141 3040 3000 0.0012 0.0012 0.0013 0.0012 0.0014 0.0014 0.0014 0.0014 0.0015 0.0012 0.0013 0.0013
24 0.4360 0.4103 3071 3000 0.0010 0.0011 0.0011 0.0010 0.0007 0.0011 0.0012 0.0012 0.0010 0.0011 0.0010 0.0011
25 0.4401 0.4172 3056 3000 0.0007 0.0005 0.0007 0.0006 0.0007 0.0008 0.0008 0.0007 0.0008 0.0008 0.0008 0.0006
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0009 0.0008 0.0009 0.0009 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009
Median 0.0008 0.0008 0.0008 0.0008 0.0008 0.0009 0.0009 0.0009 0.0008 0.0009 0.0009 0.0009

σ 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003
Min. 0.0003 0.0004 0.0003 0.0001 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0004 0.0004
Max. 0.0014 0.0014 0.0015 0.0014 0.0014 0.0015 0.0015 0.0017 0.0016 0.0015 0.0017 0.0016

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 21

DATA SET 6: 85°C; 700 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 300 2.95 3142 3000
2 291 3.00 3073 3000
3 286 2.94 3117 3000
4 294 2.95 3133 3000
5 281 2.96 3082 3000
6 297 2.97 3067 3000
7 291 2.95 3064 3000
8 287 2.97 3070 3000
9 302 2.97 3088 3000

10 295 3.03 3068 3000
11 292 2.93 3022 3000
12 289 3.04 3033 3000
13 290 3.02 3052 3000
14 295 2.98 3042 3000
15 298 2.97 3054 3000
16 281 2.94 3080 3000
17 279 2.93 3026 3000
18 289 3.02 2992 3000
19 296 2.94 3031 3000
20 291 2.93 3052 3000
21 282 3.02 3049 3000
22 289 2.94 3084 3000
23 289 3.03 3040 3000
24 293 3.02 3071 3000
25 275 2.95 3056 3000
n 25 25 25 25

Mean 290 2.97
Median 291 2.97

σ 7 0.04
Min. 275 2.93
Max. 302 3.04

La
m

p 
# Initial (0 hrs)

13104 14112 15120 16128 17136 18144 19152 20160 21168 22176 23184 24192
97.57 98.03 97.30 96.90 97.17 97.43 97.80 98.33 98.07 98.63 98.53 98.83
98.18 98.59 98.87 99.21 99.35 99.73 99.69 100.17 100.24 100.07 100.03 99.73
98.04 98.08 98.01 97.06 97.83 97.94 98.32 98.46 98.46 98.78 98.88 98.64
97.75 98.13 97.79 97.96 98.30 98.64 98.94 99.15 99.32 99.39 99.11 98.94
98.40 98.86 99.22 98.75 99.29 99.68 99.79 99.86 100.00 100.04 99.89 100.18
97.94 98.62 98.11 97.47 97.78 98.11 98.48 98.89 99.06 99.12 98.92 99.02
97.08 97.70 97.39 97.76 97.87 98.04 98.28 98.45 98.76 98.90 98.59 98.66
99.34 99.69 99.93 99.69 100.24 99.51 99.20 99.83 100.03 99.83 99.69 99.90
97.28 97.72 97.62 97.02 97.55 97.65 97.85 97.81 97.78 97.85 97.98 97.95
98.34 98.48 99.49 99.19 99.66 99.66 100.17 100.47 100.71 100.74 100.78 100.95
98.80 98.39 99.28 99.04 99.04 99.62 99.11 100.17 99.83 100.03 100.51 100.31
98.79 98.58 98.79 98.82 98.41 99.03 99.10 99.10 99.38 99.38 99.45 99.41
99.86 99.41 99.31 99.07 99.41 99.27 99.83 99.72 99.93 99.93 99.79 99.76
99.29 99.15 99.42 99.53 99.73 100.14 100.41 100.20 100.61 100.51 100.10 100.51
99.43 98.86 98.69 98.19 98.45 98.39 98.76 98.79 98.96 98.99 99.16 99.09
99.61 99.71 99.43 99.43 99.61 99.47 99.43 99.61 100.07 99.86 99.39 99.22

100.11 99.96 99.71 99.21 99.32 99.18 99.75 99.57 99.61 99.18 99.28 99.32
98.96 98.93 99.48 99.48 99.65 99.41 100.28 100.10 99.97 99.72 99.69 99.79
97.90 98.01 98.07 98.68 99.12 99.80 99.66 99.36 99.76 99.97 99.73 99.70
99.31 98.94 98.73 98.80 98.56 99.52 99.79 99.55 99.31 99.07 99.04 98.97
97.80 98.23 98.65 98.72 99.04 99.61 99.15 98.87 99.36 98.94 98.83 99.04
98.69 98.82 99.00 98.79 98.10 99.34 98.65 99.17 99.45 99.27 99.14 99.41
98.65 98.38 98.79 98.34 98.93 98.76 98.58 98.44 98.86 98.76 98.41 98.17
98.80 98.43 98.26 98.74 98.70 98.84 98.32 98.46 98.46 98.50 98.60 98.74
98.73 98.25 98.69 99.67 98.87 99.93 99.85 99.49 99.82 99.53 99.89 99.89

25 25 25 25 25 25 25 25 25 25 25 25
98.59 98.64 98.72 98.62 98.80 99.07 99.17 99.28 99.43 99.40 99.34 99.37
98.69 98.58 98.79 98.79 98.93 99.34 99.15 99.36 99.45 99.38 99.28 99.32
0.80 0.60 0.74 0.83 0.78 0.76 0.75 0.71 0.75 0.67 0.68 0.72
97.08 97.70 97.30 96.90 97.17 97.43 97.80 97.81 97.78 97.85 97.98 97.95

100.11 99.96 99.93 99.69 100.24 100.14 100.41 100.47 100.71 100.74 100.78 100.95

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4315 0.4094 3142 3000
2 0.4352 0.4088 3073 3000
3 0.4299 0.4026 3117 3000
4 0.4323 0.4100 3133 3000
5 0.4366 0.4129 3082 3000
6 0.4350 0.4076 3067 3000
7 0.4350 0.4072 3064 3000
8 0.4351 0.4082 3070 3000
9 0.4350 0.4102 3088 3000

10 0.4357 0.4093 3068 3000
11 0.4424 0.4176 3022 3000
12 0.4407 0.4155 3033 3000
13 0.4382 0.4126 3052 3000
14 0.4411 0.4175 3042 3000
15 0.4398 0.4162 3054 3000
16 0.4370 0.4136 3080 3000
17 0.4413 0.4159 3026 3000
18 0.4433 0.4157 2992 3000
19 0.4418 0.4175 3031 3000
20 0.4395 0.4154 3052 3000
21 0.4383 0.4124 3049 3000
22 0.4362 0.4124 3084 3000
23 0.4396 0.4141 3040 3000
24 0.4360 0.4103 3071 3000
25 0.4401 0.4172 3056 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

13104 14112 15120 16128 17136 18144 19152 20160 21168 22176 23184 24192
0.0006 0.0007 0.0007 0.0010 0.0008 0.0010 0.0008 0.0010 0.0010 0.0010 0.0009 0.0010
0.0007 0.0007 0.0009 0.0010 0.0009 0.0010 0.0009 0.0011 0.0010 0.0008 0.0006 0.0007
0.0005 0.0005 0.0004 0.0003 0.0006 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009
0.0008 0.0009 0.0010 0.0009 0.0010 0.0011 0.0010 0.0011 0.0011 0.0012 0.0009 0.0009
0.0008 0.0009 0.0009 0.0008 0.0009 0.0011 0.0010 0.0011 0.0011 0.0011 0.0007 0.0008
0.0008 0.0008 0.0007 0.0009 0.0009 0.0009 0.0009 0.0010 0.0011 0.0012 0.0010 0.0011
0.0006 0.0007 0.0007 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0008 0.0005 0.0007
0.0008 0.0008 0.0008 0.0007 0.0009 0.0010 0.0010 0.0011 0.0011 0.0008 0.0007 0.0008
0.0008 0.0008 0.0009 0.0009 0.0011 0.0012 0.0011 0.0010 0.0011 0.0011 0.0007 0.0008
0.0008 0.0009 0.0010 0.0012 0.0010 0.0011 0.0009 0.0011 0.0012 0.0012 0.0010 0.0011
0.0007 0.0008 0.0007 0.0009 0.0009 0.0011 0.0010 0.0012 0.0012 0.0012 0.0011 0.0011
0.0013 0.0013 0.0013 0.0012 0.0015 0.0015 0.0015 0.0016 0.0016 0.0015 0.0015 0.0016
0.0017 0.0015 0.0018 0.0019 0.0019 0.0018 0.0020 0.0019 0.0020 0.0017 0.0017 0.0016
0.0010 0.0009 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0014 0.0013 0.0013 0.0013
0.0008 0.0006 0.0009 0.0009 0.0009 0.0009 0.0009 0.0008 0.0010 0.0009 0.0007 0.0006
0.0011 0.0012 0.0012 0.0012 0.0014 0.0015 0.0014 0.0015 0.0016 0.0015 0.0015 0.0016
0.0013 0.0013 0.0014 0.0014 0.0015 0.0014 0.0015 0.0015 0.0015 0.0014 0.0013 0.0011
0.0016 0.0015 0.0016 0.0017 0.0017 0.0018 0.0017 0.0019 0.0019 0.0017 0.0018 0.0018
0.0009 0.0009 0.0008 0.0011 0.0011 0.0011 0.0011 0.0004 0.0005 0.0011 0.0012 0.0007
0.0010 0.0011 0.0012 0.0012 0.0011 0.0011 0.0012 0.0012 0.0012 0.0013 0.0012 0.0012
0.0011 0.0012 0.0012 0.0012 0.0014 0.0014 0.0014 0.0015 0.0016 0.0015 0.0016 0.0014
0.0013 0.0013 0.0015 0.0014 0.0014 0.0016 0.0016 0.0016 0.0016 0.0015 0.0014 0.0012
0.0013 0.0014 0.0015 0.0014 0.0016 0.0017 0.0016 0.0009 0.0010 0.0017 0.0017 0.0012
0.0011 0.0012 0.0013 0.0014 0.0013 0.0014 0.0014 0.0014 0.0014 0.0014 0.0008 0.0007
0.0009 0.0008 0.0009 0.0011 0.0011 0.0013 0.0013 0.0015 0.0015 0.0014 0.0014 0.0012

25 25 25 25 25 25 25 25 25 25 25 25
0.0010 0.0010 0.0010 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0012 0.0011 0.0011
0.0009 0.0009 0.0010 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0011 0.0011
0.0003 0.0003 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0004 0.0003
0.0005 0.0005 0.0004 0.0003 0.0006 0.0009 0.0008 0.0004 0.0005 0.0008 0.0005 0.0006
0.0017 0.0015 0.0018 0.0019 0.0019 0.0018 0.0020 0.0019 0.0020 0.0017 0.0018 0.0018

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 22

DATA SET 16: 85°C; 700 mA (2700K)

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 700 mA

Testing Initiation Date March 27, 2019

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 100.48% 0.0004 -0.1 -0.1%

1008 99.79% 0.0006 -0.2 0.0%

1512 99.74% 0.0006 -0.1 0.1%

2016 100.04% 0.0006 -0.2 0.1%

2520 100.07% 0.0006 -0.1 0.1%

3024 100.53% 0.0006 -0.2 0.1%

3528 100.03% 0.0005 -0.1 0.1%

4032 100.03% 0.0005 -0.1 0.1%

4536 99.47% 0.0005 -0.1 0.1%

5040 99.97% 0.0005 -0.1 0.1%

5544 99.77% 0.0005 -0.1 0.1%

6048 99.50% 0.0005 -0.1 0.1%

6552 99.76% 0.0006 -0.1 0.1%

7056 100.10% 0.0006 -0.2 0.1%

7560 100.23% 0.0007 -0.1 0.2%

8064 100.22% 0.0006 -0.2 0.1%

8568 100.07% 0.0006 -0.1 0.1%

9072 100.40% 0.0005 -0.1 0.1%

9576 99.97% 0.0005 -0.2 0.1%

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

10080 100.01% 0.0005 -0.1 0.2%

10584 99.83% 0.0006 -0.2 0.1%

11088 99.78% 0.0005 -0.1 0.2%

11592 100.01% 0.0004 -0.1 0.2%

12096 99.61% 0.0004 -0.1 0.2%

12600 100.12% 0.0005 -0.1 0.2%

13104 100.30% 0.0005 -0.1 0.2%

13608 99.32% 0.0005 -0.1 0.2%

14112 99.50% 0.0005 -0.1 0.2%

14616 99.40% 0.0003 0.0 0.2%

15120 99.56% 0.0003 -0.1 0.2%

15624 99.28% 0.0005 -0.1 0.2%
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CLD-AP216
REV 14 23

DATA SET 16: 85°C; 700 mA (2700K)

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 15,624 hours
Test duration used for projection t=7,560 to t=15,624
α 1.075E-06
β 1.011E+00

L90(16k) > 93,700 hours
L80(16k) > 93,700 hours
L70(16k) > 93,700 hours
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CLD-AP216
REV 14 24

DATA SET 16: 85°C; 700 mA (2700K)

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 342 2.92 2662 2700 100.53 100.00 99.82 100.00 99.97 100.55 100.00 100.12 99.33 100.32 99.65 99.59
2 353 2.88 2697 2700 100.85 100.06 100.11 100.48 100.48 100.74 100.51 100.37 99.94 100.34 100.25 100.00
3 345 2.88 2693 2700 100.55 99.48 99.83 99.91 99.94 100.61 100.12 100.03 99.56 100.17 99.97 99.74
4 346 2.90 2694 2700 99.91 99.54 99.51 99.77 99.80 100.32 99.60 99.71 99.42 99.86 99.97 99.36
5 342 2.86 2622 2700 100.55 99.97 99.68 99.97 99.94 100.55 100.06 99.82 99.62 99.85 99.97 99.59
6 346 2.88 2684 2700 100.12 99.71 99.65 100.06 100.14 100.55 99.57 100.09 99.57 100.32 100.12 99.77
7 352 2.89 2727 2700 100.51 99.89 99.86 100.23 100.26 100.60 99.52 100.28 99.49 100.14 99.72 99.63
8 348 2.89 2744 2700 100.20 98.97 99.40 99.86 99.71 100.14 99.63 99.51 98.94 99.31 99.11 98.85
9 353 2.88 2703 2700 100.34 99.97 99.55 100.09 100.11 100.74 99.94 100.17 99.77 99.86 99.77 99.40
10 351 2.88 2717 2700 100.43 99.69 99.46 100.03 99.89 100.40 99.83 99.80 99.09 99.17 99.09 98.86
11 353 2.87 2683 2700 100.65 99.72 99.69 100.28 100.17 100.62 100.40 100.03 100.03 99.77 99.94 99.40
12 352 2.87 2692 2700 100.43 99.77 99.57 99.26 99.91 100.28 99.86 99.83 98.92 99.89 99.18 99.40
13 350 2.90 2699 2700 100.54 99.37 99.66 99.80 99.66 100.26 100.00 99.97 99.40 99.60 99.37 99.14
14 345 2.91 2688 2700 100.75 99.88 99.88 100.03 100.15 100.44 100.23 100.20 99.45 100.38 100.41 99.94
15 348 2.89 2736 2700 100.81 99.48 99.45 99.77 99.68 100.17 99.80 99.51 99.19 99.45 99.45 98.99
16 347 2.91 2681 2700 100.20 100.52 100.37 100.81 100.75 101.27 100.81 100.66 99.77 100.75 100.69 100.06
17 352 2.90 2703 2700 100.54 99.80 99.66 99.91 99.89 100.20 99.89 99.91 98.84 100.00 99.80 99.49
18 351 2.90 2749 2700 101.17 100.37 100.20 100.31 100.37 100.88 100.28 100.26 99.32 100.20 99.29 99.60
19 354 2.88 2695 2700 100.20 99.92 99.69 100.28 100.37 100.65 100.20 100.20 99.66 100.11 99.94 99.80
20 355 2.89 2682 2700 100.39 99.61 99.69 100.00 100.20 100.70 100.25 100.11 100.03 99.89 99.66 99.35
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 349 2.89 2698 100.48 99.79 99.74 100.04 100.07 100.53 100.03 100.03 99.47 99.97 99.77 99.50
Median 350 2.89 2695 100.52 99.79 99.69 100.02 100.04 100.55 100.00 100.06 99.47 99.95 99.79 99.54

σ 4 0.02 29 0.29 0.34 0.25 0.32 0.29 0.27 0.33 0.28 0.35 0.39 0.43 0.35
Min. 342 2.86 2622 99.91 98.97 99.40 99.26 99.66 100.14 99.52 99.51 98.84 99.17 99.09 98.85
Max. 355 2.92 2749 101.17 100.52 100.37 100.81 100.75 101.27 100.81 100.66 100.03 100.75 100.69 100.06

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4587 0.4044 2662 2700 0.0003 0.0005 0.0004 0.0004 0.0003 0.0004 0.0003 0.0004 0.0004 0.0006 0.0004 0.0005
2 0.4554 0.4027 2697 2700 0.0004 0.0006 0.0006 0.0006 0.0006 0.0006 0.0004 0.0004 0.0005 0.0005 0.0004 0.0004
3 0.4524 0.3970 2693 2700 0.0005 0.0006 0.0007 0.0007 0.0006 0.0007 0.0006 0.0006 0.0005 0.0006 0.0006 0.0006
4 0.4519 0.3963 2694 2700 0.0004 0.0007 0.0007 0.0007 0.0007 0.0006 0.0005 0.0006 0.0005 0.0006 0.0006 0.0005
5 0.4612 0.4039 2622 2700 0.0004 0.0005 0.0004 0.0005 0.0004 0.0004 0.0004 0.0003 0.0003 0.0004 0.0003 0.0004
6 0.4561 0.4024 2684 2700 0.0004 0.0006 0.0007 0.0007 0.0007 0.0007 0.0006 0.0007 0.0006 0.0008 0.0007 0.0008
7 0.4481 0.3933 2727 2700 0.0006 0.0008 0.0009 0.0009 0.0009 0.0008 0.0006 0.0009 0.0007 0.0007 0.0006 0.0007
8 0.4477 0.3944 2744 2700 0.0004 0.0005 0.0007 0.0007 0.0008 0.0007 0.0006 0.0006 0.0005 0.0006 0.0004 0.0005
9 0.4559 0.4043 2703 2700 0.0004 0.0005 0.0005 0.0005 0.0005 0.0006 0.0005 0.0004 0.0005 0.0004 0.0004 0.0004
10 0.4539 0.4024 2717 2700 0.0003 0.0003 0.0003 0.0004 0.0003 0.0004 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001
11 0.4511 0.3936 2683 2700 0.0005 0.0005 0.0006 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0003 0.0003 0.0004
12 0.4531 0.3981 2692 2700 0.0005 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0005 0.0007 0.0005 0.0007
13 0.4512 0.3956 2699 2700 0.0003 0.0003 0.0006 0.0006 0.0005 0.0005 0.0005 0.0005 0.0004 0.0004 0.0003 0.0004
14 0.4529 0.3973 2688 2700 0.0004 0.0006 0.0006 0.0006 0.0005 0.0005 0.0006 0.0006 0.0004 0.0006 0.0006 0.0006
15 0.4476 0.3934 2736 2700 0.0005 0.0004 0.0006 0.0006 0.0006 0.0006 0.0005 0.0006 0.0005 0.0005 0.0004 0.0005
16 0.4527 0.3962 2681 2700 0.0003 0.0007 0.0006 0.0007 0.0006 0.0007 0.0006 0.0006 0.0005 0.0006 0.0007 0.0006
17 0.4519 0.3973 2703 2700 0.0004 0.0006 0.0007 0.0007 0.0006 0.0006 0.0005 0.0006 0.0004 0.0007 0.0006 0.0007
18 0.4469 0.3936 2749 2700 0.0005 0.0007 0.0008 0.0008 0.0007 0.0008 0.0006 0.0007 0.0005 0.0006 0.0004 0.0006
19 0.4559 0.4034 2695 2700 0.0003 0.0005 0.0005 0.0006 0.0006 0.0005 0.0004 0.0005 0.0004 0.0004 0.0004 0.0004
20 0.4533 0.3973 2682 2700 0.0004 0.0006 0.0007 0.0007 0.0008 0.0007 0.0006 0.0007 0.0008 0.0006 0.0004 0.0005
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 0.4529 0.3983 2698 0.0004 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Median 0.4528 0.3973 2695 0.0004 0.0006 0.0006 0.0007 0.0006 0.0006 0.0005 0.0006 0.0005 0.0006 0.0004 0.0005

σ 0.0037 0.0041 29 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0002 0.0001 0.0002
Min. 0.4469 0.3933 2622 0.0003 0.0003 0.0003 0.0004 0.0003 0.0004 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001
Max. 0.4612 0.4044 2749 0.0006 0.0008 0.0009 0.0009 0.0009 0.0008 0.0007 0.0009 0.0008 0.0008 0.0007 0.0008

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 25

DATA SET 16: 85°C; 700 mA (2700K)

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target

1 342 2.92 2662 2700
2 353 2.88 2697 2700
3 345 2.88 2693 2700
4 346 2.90 2694 2700
5 342 2.86 2622 2700
6 346 2.88 2684 2700
7 352 2.89 2727 2700
8 348 2.89 2744 2700
9 353 2.88 2703 2700
10 351 2.88 2717 2700
11 353 2.87 2683 2700
12 352 2.87 2692 2700
13 350 2.90 2699 2700
14 345 2.91 2688 2700
15 348 2.89 2736 2700
16 347 2.91 2681 2700
17 352 2.90 2703 2700
18 351 2.90 2749 2700
19 354 2.88 2695 2700
20 355 2.89 2682 2700
n 20 20 20 20

Mean 349 2.89 2698
Median 350 2.89 2695

σ 4 0.02 29
Min. 342 2.86 2622
Max. 355 2.92 2749

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
99.80 100.20 100.50 100.35 100.29 101.02 100.61 100.64 100.26 100.12 100.32 100.03
100.25 100.82 101.16 100.88 100.76 101.44 101.10 101.22 100.93 100.85 101.10 100.48
100.00 100.38 100.61 100.46 100.64 100.84 100.67 100.73 100.46 100.32 100.35 100.17
99.51 99.77 100.17 100.12 100.09 100.40 99.71 99.91 99.80 99.62 99.91 99.51
99.71 99.97 100.03 100.12 99.74 100.09 99.47 99.53 99.45 99.45 99.68 99.50
100.03 100.32 100.49 100.26 100.12 100.58 100.20 100.23 100.26 100.12 100.29 99.86
99.86 100.14 100.28 100.14 100.37 100.63 100.17 99.97 99.97 99.94 99.94 99.40
98.82 99.08 99.05 99.31 98.68 98.97 98.59 98.42 98.31 98.42 98.68 98.25
99.77 100.09 100.48 100.37 100.45 100.60 100.48 100.45 100.17 100.31 100.54 99.60
99.29 99.14 99.37 99.63 99.20 99.83 98.92 99.20 99.00 98.83 99.12 98.97
99.72 99.94 99.97 99.91 99.89 100.51 100.06 99.86 99.49 98.61 99.80 99.43
99.63 100.06 100.11 100.43 100.26 100.57 100.03 100.31 99.89 100.06 100.09 99.80
99.49 99.69 99.49 99.69 99.46 99.37 99.51 99.46 99.37 99.31 99.74 99.23
100.03 100.55 100.73 100.64 100.46 100.67 100.35 100.32 100.15 100.15 100.38 99.94
99.37 99.57 99.54 99.60 99.05 99.05 98.39 98.71 98.56 98.99 99.65 99.22
100.37 100.89 100.72 101.21 100.92 101.24 101.04 100.92 100.81 100.66 100.61 100.40
99.69 100.20 100.37 100.00 99.60 100.06 99.46 99.46 99.38 99.66 99.66 99.18
99.83 100.26 100.48 100.37 100.43 100.83 100.51 100.43 100.20 100.14 100.40 99.77
100.08 100.59 100.99 100.76 100.85 101.13 100.73 100.73 100.45 100.54 100.73 100.34
99.94 100.31 100.14 100.20 100.06 100.08 99.30 99.61 99.69 99.41 99.15 99.07

20 20 20 20 20 20 20 20 20 20 20 20
99.76 100.10 100.23 100.22 100.07 100.40 99.97 100.01 99.83 99.78 100.01 99.61
99.79 100.17 100.33 100.23 100.19 100.58 100.12 100.10 99.93 100.00 100.02 99.56
0.35 0.48 0.55 0.46 0.62 0.68 0.78 0.73 0.69 0.69 0.59 0.55

98.82 99.08 99.05 99.31 98.68 98.97 98.39 98.42 98.31 98.42 98.68 98.25
100.37 100.89 101.16 101.21 100.92 101.44 101.10 101.22 100.93 100.85 101.10 100.48

Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target

1 0.4587 0.4044 2662 2700
2 0.4554 0.4027 2697 2700
3 0.4524 0.3970 2693 2700
4 0.4519 0.3963 2694 2700
5 0.4612 0.4039 2622 2700
6 0.4561 0.4024 2684 2700
7 0.4481 0.3933 2727 2700
8 0.4477 0.3944 2744 2700
9 0.4559 0.4043 2703 2700
10 0.4539 0.4024 2717 2700
11 0.4511 0.3936 2683 2700
12 0.4531 0.3981 2692 2700
13 0.4512 0.3956 2699 2700
14 0.4529 0.3973 2688 2700
15 0.4476 0.3934 2736 2700
16 0.4527 0.3962 2681 2700
17 0.4519 0.3973 2703 2700
18 0.4469 0.3936 2749 2700
19 0.4559 0.4034 2695 2700
20 0.4533 0.3973 2682 2700
n 20 20 20 20

Mean 0.4529 0.3983 2698
Median 0.4528 0.3973 2695

σ 0.0037 0.0041 29
Min. 0.4469 0.3933 2622
Max. 0.4612 0.4044 2749

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0006 0.0006 0.0007 0.0005 0.0005 0.0007 0.0006 0.0005 0.0005 0.0004 0.0003 0.0003
0.0005 0.0006 0.0007 0.0006 0.0006 0.0006 0.0005 0.0005 0.0006 0.0004 0.0004 0.0003
0.0007 0.0007 0.0008 0.0006 0.0007 0.0007 0.0008 0.0008 0.0007 0.0006 0.0005 0.0005
0.0006 0.0006 0.0006 0.0006 0.0007 0.0006 0.0005 0.0005 0.0006 0.0005 0.0005 0.0004
0.0004 0.0004 0.0005 0.0005 0.0003 0.0003 0.0003 0.0003 0.0004 0.0003 0.0004 0.0005
0.0008 0.0009 0.0008 0.0008 0.0007 0.0008 0.0007 0.0006 0.0007 0.0006 0.0005 0.0005
0.0008 0.0008 0.0008 0.0007 0.0009 0.0009 0.0008 0.0008 0.0009 0.0009 0.0007 0.0007
0.0005 0.0005 0.0006 0.0006 0.0004 0.0003 0.0003 0.0003 0.0004 0.0003 0.0002 0.0002
0.0004 0.0004 0.0006 0.0005 0.0005 0.0004 0.0005 0.0003 0.0004 0.0003 0.0003 0.0003
0.0002 0.0001 0.0002 0.0003 0.0001 0.0002 0.0002 0.0003 0.0003 0.0004 0.0005 0.0006
0.0005 0.0004 0.0006 0.0005 0.0004 0.0004 0.0004 0.0005 0.0005 0.0003 0.0004 0.0003
0.0008 0.0008 0.0008 0.0008 0.0007 0.0007 0.0006 0.0007 0.0006 0.0007 0.0005 0.0005
0.0005 0.0005 0.0003 0.0004 0.0002 0.0003 0.0004 0.0003 0.0004 0.0004 0.0004 0.0003
0.0006 0.0007 0.0008 0.0007 0.0006 0.0006 0.0005 0.0005 0.0006 0.0004 0.0004 0.0004
0.0005 0.0006 0.0007 0.0006 0.0004 0.0003 0.0003 0.0003 0.0003 0.0004 0.0004 0.0004
0.0007 0.0007 0.0007 0.0007 0.0007 0.0006 0.0006 0.0006 0.0007 0.0005 0.0003 0.0003
0.0007 0.0007 0.0008 0.0007 0.0006 0.0007 0.0005 0.0005 0.0005 0.0006 0.0005 0.0004
0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0007 0.0009 0.0009 0.0007 0.0007 0.0007
0.0005 0.0006 0.0006 0.0005 0.0006 0.0005 0.0005 0.0004 0.0004 0.0004 0.0003 0.0005
0.0007 0.0007 0.0008 0.0007 0.0006 0.0005 0.0005 0.0006 0.0007 0.0006 0.0004 0.0005

20 20 20 20 20 20 20 20 20 20 20 20
0.0006 0.0006 0.0007 0.0006 0.0006 0.0005 0.0005 0.0005 0.0006 0.0005 0.0004 0.0004
0.0006 0.0006 0.0007 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004
0.0001 0.0002 0.0002 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001
0.0002 0.0001 0.0002 0.0003 0.0001 0.0002 0.0002 0.0003 0.0003 0.0003 0.0002 0.0002
0.0008 0.0009 0.0008 0.0008 0.0009 0.0009 0.0008 0.0009 0.0009 0.0009 0.0007 0.0007

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 26

DATA SET 16: 85°C; 700 mA (2700K)

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target

1 342 2.92 2662 2700
2 353 2.88 2697 2700
3 345 2.88 2693 2700
4 346 2.90 2694 2700
5 342 2.86 2622 2700
6 346 2.88 2684 2700
7 352 2.89 2727 2700
8 348 2.89 2744 2700
9 353 2.88 2703 2700
10 351 2.88 2717 2700
11 353 2.87 2683 2700
12 352 2.87 2692 2700
13 350 2.90 2699 2700
14 345 2.91 2688 2700
15 348 2.89 2736 2700
16 347 2.91 2681 2700
17 352 2.90 2703 2700
18 351 2.90 2749 2700
19 354 2.88 2695 2700
20 355 2.89 2682 2700
n 20 20 20 20

Mean 349 2.89 2698
Median 350 2.89 2695

σ 4 0.02 29
Min. 342 2.86 2622
Max. 355 2.92 2749

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120 15624
100.67 101.08 99.71 99.80 99.74 99.88 99.65
101.16 101.33 100.45 100.42 100.42 100.40 100.06
100.58 100.99 99.88 99.85 99.80 99.88 99.68
99.86 100.20 99.34 99.31 99.28 99.28 99.05
99.68 99.42 98.80 99.30 99.04 99.33 99.09
100.35 100.69 99.51 99.62 99.68 99.77 99.45
99.91 100.43 99.29 99.26 99.23 99.43 99.18
98.76 98.56 97.59 98.28 97.64 98.10 97.87
100.62 100.48 100.09 99.83 99.89 99.94 99.69
99.37 99.71 98.20 99.00 99.09 99.09 98.83
99.97 100.06 98.67 99.12 99.35 99.43 99.21
100.20 100.62 99.52 99.74 99.60 99.80 99.57
99.66 99.77 98.80 99.03 98.97 99.09 98.77
100.17 100.55 99.68 99.68 99.48 99.80 99.39
99.57 99.05 98.48 99.28 99.05 99.34 98.96
100.95 101.33 100.26 99.91 99.77 100.03 99.74
99.80 100.20 99.18 99.32 99.09 99.35 98.95
100.57 100.54 99.74 99.57 99.49 99.37 99.20
100.71 101.04 100.11 100.28 100.25 100.25 99.89
99.80 99.97 99.15 99.32 99.21 99.58 99.32

20 20 20 20 20 20 20
100.12 100.30 99.32 99.50 99.40 99.56 99.28
100.07 100.46 99.43 99.45 99.42 99.51 99.27
0.59 0.74 0.73 0.48 0.58 0.50 0.49

98.76 98.56 97.59 98.28 97.64 98.10 97.87
101.16 101.33 100.45 100.42 100.42 100.40 100.06

Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target

1 0.4587 0.4044 2662 2700
2 0.4554 0.4027 2697 2700
3 0.4524 0.3970 2693 2700
4 0.4519 0.3963 2694 2700
5 0.4612 0.4039 2622 2700
6 0.4561 0.4024 2684 2700
7 0.4481 0.3933 2727 2700
8 0.4477 0.3944 2744 2700
9 0.4559 0.4043 2703 2700
10 0.4539 0.4024 2717 2700
11 0.4511 0.3936 2683 2700
12 0.4531 0.3981 2692 2700
13 0.4512 0.3956 2699 2700
14 0.4529 0.3973 2688 2700
15 0.4476 0.3934 2736 2700
16 0.4527 0.3962 2681 2700
17 0.4519 0.3973 2703 2700
18 0.4469 0.3936 2749 2700
19 0.4559 0.4034 2695 2700
20 0.4533 0.3973 2682 2700
n 20 20 20 20

Mean 0.4529 0.3983 2698
Median 0.4528 0.3973 2695

σ 0.0037 0.0041 29
Min. 0.4469 0.3933 2622
Max. 0.4612 0.4044 2749

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120 15624
0.0004 0.0005 0.0005 0.0004 0.0003 0.0003 0.0003
0.0005 0.0005 0.0006 0.0005 0.0004 0.0004 0.0005
0.0004 0.0005 0.0005 0.0005 0.0003 0.0002 0.0004
0.0005 0.0005 0.0006 0.0006 0.0003 0.0003 0.0004
0.0005 0.0009 0.0008 0.0007 0.0005 0.0005 0.0004
0.0005 0.0005 0.0004 0.0005 0.0004 0.0000 0.0004
0.0006 0.0005 0.0004 0.0005 0.0005 0.0004 0.0006
0.0003 0.0004 0.0006 0.0003 0.0002 0.0003 0.0006
0.0004 0.0004 0.0005 0.0005 0.0003 0.0004 0.0005
0.0008 0.0007 0.0010 0.0007 0.0005 0.0007 0.0006
0.0004 0.0004 0.0006 0.0005 0.0002 0.0002 0.0005
0.0004 0.0005 0.0004 0.0005 0.0004 0.0001 0.0005
0.0004 0.0005 0.0006 0.0005 0.0002 0.0002 0.0005
0.0004 0.0004 0.0004 0.0005 0.0002 0.0002 0.0005
0.0004 0.0007 0.0005 0.0005 0.0003 0.0001 0.0004
0.0004 0.0003 0.0004 0.0004 0.0003 0.0002 0.0005
0.0004 0.0005 0.0004 0.0005 0.0003 0.0001 0.0005
0.0006 0.0005 0.0005 0.0006 0.0006 0.0002 0.0006
0.0006 0.0005 0.0006 0.0006 0.0004 0.0005 0.0005
0.0005 0.0004 0.0005 0.0005 0.0004 0.0001 0.0003

20 20 20 20 20 20 20
0.0005 0.0005 0.0005 0.0005 0.0003 0.0003 0.0005
0.0004 0.0005 0.0005 0.0005 0.0003 0.0002 0.0005
0.0001 0.0001 0.0002 0.0001 0.0001 0.0002 0.0001
0.0003 0.0003 0.0004 0.0003 0.0002 0.0000 0.0003
0.0008 0.0009 0.0010 0.0007 0.0006 0.0007 0.0006

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 27

DATA SET 7: 105°C; 700 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 700 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 105°C

Ambient Temperature [TA] 105°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 99.26% 0.0005 -0.1 N/R

1008 98.71% 0.0007 -0.2 N/R

1512 98.56% 0.0008 -0.1 N/R

2016 98.27% 0.0008 -0.2 N/R

2520 98.05% 0.0007 -0.1 N/R

3024 97.94% 0.0007 -0.2 N/R

3528 97.65% 0.0007 -0.1 N/R

4032 97.47% 0.0008 -0.2 N/R

4536 97.36% 0.0007 -0.2 N/R

5040 97.32% 0.0006 -0.2 N/R

5544 97.05% 0.0006 -0.2 N/R

6048 97.14% 0.0006 -0.2 N/R

6552 96.94% 0.0007 -0.2 N/R

7056 96.91% 0.0007 -0.2 N/R

7560 96.67% 0.0006 -0.2 N/R

8064 96.74% 0.0007 -0.2 N/R

8568 96.63% 0.0007 -0.2 N/R

9072 96.52% 0.0007 -0.3 N/R

9576 96.38% 0.0008 -0.3 N/R

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

10080 96.36% 0.0009 -0.2 N/R

10584 96.50% 0.0009 -0.2 -1.1%

11088 96.64% 0.0009 -0.2 -1.0%

11592 96.51% 0.0010 -0.3 -0.5%

12096 96.68% 0.0010 -0.3 -0.5%

12600 96.71% 0.0010 -0.3 -0.7%

13104 96.75% 0.0011 -0.3 -0.7%

13608 96.65% 0.0012 -0.3 -0.6%

14112 96.75% 0.0012 -0.3 -0.8%

14616 96.83% 0.0013 -0.3 -0.5%

15120 96.95% 0.0013 -0.4 -0.8%

Note: “N/R” indicates data points that are not reportedL
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CLD-AP216
REV 14 28

DATA SET 7: 105°C; 700 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 15,120 hours
Test duration used for projection t=7,560 to t=15,120
α -3.806E-07
β 9.623E-01

L90(15k) > 90,700 hours
L80(15k) > 90,700 hours
L70(15k) > 90,700 hours
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CLD-AP216
REV 14 29

DATA SET 7: 105°C; 700 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 295 2.92 3082 3000 99.56 98.92 98.78 98.41 98.34 98.48 98.07 97.83 97.93 98.00 97.53 96.68
2 295 3.02 3019 3000 99.36 98.88 97.83 97.73 97.45 97.69 96.84 97.11 97.08 96.78 96.78 97.35
3 295 2.96 3007 3000 98.98 98.88 98.54 98.41 98.07 97.22 96.64 97.08 97.19 96.78 96.78 96.68
4 286 2.93 3057 3000 99.51 99.06 98.85 98.64 98.15 98.25 97.94 97.80 97.31 97.27 97.41 97.34
5 276 2.95 3068 3000 99.49 98.55 98.91 98.44 97.86 97.76 97.18 96.92 97.39 97.07 96.74 96.89
6 285 3.02 3029 3000 99.44 98.25 98.18 97.86 97.27 97.72 97.16 97.44 97.05 96.74 96.35 96.46
7 297 2.98 3060 3000 99.43 98.99 98.69 98.21 98.55 98.62 98.48 98.45 98.21 97.74 97.78 97.91
8 285 3.02 3087 3000 98.77 98.07 97.72 97.41 97.34 96.92 96.74 96.74 96.60 96.88 96.28 95.97
9 291 3.02 3031 3000 99.38 98.62 98.32 97.83 97.77 98.14 97.87 97.22 96.91 96.97 96.53 97.01

10 292 2.95 3044 3000 99.49 99.35 99.15 98.63 97.91 98.02 97.88 97.44 97.30 97.47 97.26 96.89
11 297 2.95 3106 3000 99.23 98.55 98.62 98.48 98.18 97.68 97.54 97.47 97.41 97.14 96.84 96.77
12 288 3.00 3027 3000 98.68 98.44 97.88 97.53 97.36 97.67 97.64 97.36 97.36 97.84 97.50 97.39
13 282 2.93 3059 3000 99.04 98.76 98.79 99.08 98.97 98.69 98.51 98.05 97.51 96.98 96.66 96.70
14 293 2.95 3114 3000 99.28 98.43 98.05 97.64 97.57 97.40 97.03 96.79 96.55 96.89 96.55 97.06
15 280 2.97 3138 3000 99.32 99.18 98.96 99.00 98.79 98.14 98.07 98.00 97.93 97.71 97.89 97.89
16 297 2.97 3093 3000 99.43 98.79 98.82 98.49 97.95 97.95 98.12 97.75 97.34 97.71 97.21 97.58
17 290 2.94 3099 3000 98.83 98.55 98.24 97.76 97.73 97.35 96.90 96.49 96.52 96.59 96.28 96.59
18 287 2.97 3079 3000 99.55 99.34 99.02 98.74 98.39 98.50 98.57 98.33 98.33 98.33 97.91 97.91
19 302 2.97 3088 3000 99.20 99.04 99.01 98.61 98.18 98.01 97.45 97.85 97.42 97.51 97.25 97.71
20 296 3.03 3061 3000 99.19 98.65 98.99 98.34 98.21 97.90 98.24 97.60 97.60 97.60 97.70 97.77
21 294 2.92 3096 3000 99.12 98.23 97.82 97.55 97.65 97.38 97.24 96.73 97.14 97.45 96.67 96.43
22 293 3.02 3045 3000 98.87 98.19 98.26 97.85 97.81 97.95 97.27 97.13 97.13 96.89 96.55 96.96
23 296 2.98 3096 3000 99.53 98.38 98.71 98.31 97.90 97.77 97.23 97.09 97.16 97.36 96.65 96.92
24 283 2.93 3026 3000 99.61 99.01 98.80 98.90 98.94 98.66 98.66 98.20 98.30 97.91 97.77 98.06
25 276 2.95 3046 3000 99.24 98.66 99.13 98.95 98.81 98.66 98.01 97.90 97.39 97.39 97.43 97.61
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 290 2.97 99.26 98.71 98.56 98.27 98.05 97.94 97.65 97.47 97.36 97.32 97.05 97.14
Median 292 2.97 99.32 98.66 98.71 98.41 97.95 97.95 97.64 97.44 97.34 97.36 96.84 97.01

σ 7 0.04 0.27 0.35 0.45 0.50 0.50 0.49 0.61 0.54 0.49 0.46 0.54 0.56
Min. 276 2.92 98.68 98.07 97.72 97.41 97.27 96.92 96.64 96.49 96.52 96.59 96.28 95.97
Max. 302 3.03 99.61 99.35 99.15 99.08 98.97 98.69 98.66 98.45 98.33 98.33 97.91 98.06

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4370 0.4138 3082 3000 0.0006 0.0006 0.0007 0.0007 0.0006 0.0006 0.0005 0.0004 0.0006 0.0005 0.0008 0.0002
2 0.4423 0.4171 3019 3000 0.0004 0.0006 0.0008 0.0009 0.0010 0.0011 0.0009 0.0011 0.0010 0.0008 0.0009 0.0008
3 0.4430 0.4170 3007 3000 0.0006 0.0007 0.0008 0.0007 0.0009 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0007
4 0.4401 0.4173 3057 3000 0.0007 0.0008 0.0009 0.0009 0.0010 0.0010 0.0009 0.0011 0.0010 0.0010 0.0008 0.0007
5 0.4372 0.4125 3068 3000 0.0007 0.0008 0.0010 0.0009 0.0010 0.0012 0.0012 0.0009 0.0011 0.0009 0.0010 0.0010
6 0.4397 0.4128 3029 3000 0.0009 0.0010 0.0010 0.0010 0.0010 0.0012 0.0010 0.0011 0.0011 0.0010 0.0009 0.0008
7 0.4387 0.4147 3060 3000 0.0008 0.0009 0.0010 0.0009 0.0008 0.0009 0.0008 0.0009 0.0008 0.0007 0.0008 0.0008
8 0.4354 0.4110 3087 3000 0.0007 0.0007 0.0009 0.0008 0.0009 0.0008 0.0009 0.0010 0.0010 0.0009 0.0007 0.0007
9 0.4405 0.4148 3031 3000 0.0006 0.0009 0.0010 0.0010 0.0008 0.0010 0.0009 0.0009 0.0008 0.0009 0.0007 0.0007

10 0.4399 0.4152 3044 3000 0.0006 0.0006 0.0010 0.0009 0.0008 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0009
11 0.4361 0.4150 3106 3000 0.0005 0.0006 0.0006 0.0005 0.0004 0.0002 0.0004 0.0005 0.0005 0.0002 0.0004 0.0003
12 0.4382 0.4094 3027 3000 0.0006 0.0006 0.0006 0.0006 0.0006 0.0004 0.0005 0.0006 0.0006 0.0004 0.0006 0.0006
13 0.4352 0.4071 3059 3000 0.0003 0.0006 0.0006 0.0006 0.0005 0.0003 0.0004 0.0005 0.0005 0.0003 0.0003 0.0002
14 0.4342 0.4118 3114 3000 0.0005 0.0007 0.0007 0.0008 0.0006 0.0005 0.0007 0.0006 0.0006 0.0005 0.0006 0.0005
15 0.4308 0.4073 3138 3000 0.0005 0.0009 0.0009 0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0003 0.0004 0.0002
16 0.4340 0.4087 3093 3000 0.0003 0.0009 0.0008 0.0009 0.0007 0.0007 0.0007 0.0008 0.0007 0.0006 0.0007 0.0006
17 0.4320 0.4050 3099 3000 0.0004 0.0007 0.0007 0.0008 0.0006 0.0009 0.0007 0.0005 0.0005 0.0004 0.0004 0.0004
18 0.4358 0.4108 3079 3000 0.0006 0.0008 0.0007 0.0008 0.0006 0.0005 0.0006 0.0007 0.0007 0.0005 0.0005 0.0005
19 0.4347 0.4096 3088 3000 0.0004 0.0007 0.0007 0.0007 0.0006 0.0005 0.0005 0.0007 0.0006 0.0004 0.0005 0.0006
20 0.4352 0.4073 3061 3000 0.0006 0.0007 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005 0.0004 0.0003 0.0003 0.0003
21 0.4360 0.4135 3096 3000 0.0001 0.0006 0.0007 0.0007 0.0006 0.0007 0.0006 0.0007 0.0005 0.0004 0.0004 0.0005
22 0.4380 0.4113 3045 3000 0.0004 0.0008 0.0007 0.0009 0.0010 0.0009 0.0008 0.0009 0.0009 0.0007 0.0004 0.0006
23 0.4369 0.4154 3096 3000 0.0006 0.0009 0.0009 0.0008 0.0008 0.0009 0.0008 0.0009 0.0009 0.0008 0.0006 0.0008
24 0.4420 0.4173 3026 3000 0.0005 0.0008 0.0008 0.0008 0.0007 0.0008 0.0008 0.0008 0.0008 0.0007 0.0006 0.0005
25 0.4407 0.4171 3046 3000 0.0007 0.0008 0.0009 0.0007 0.0006 0.0008 0.0008 0.0007 0.0008 0.0007 0.0007 0.0008
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0005 0.0007 0.0008 0.0008 0.0007 0.0007 0.0007 0.0008 0.0007 0.0006 0.0006 0.0006
Median 0.0006 0.0007 0.0008 0.0008 0.0007 0.0008 0.0008 0.0008 0.0008 0.0007 0.0006 0.0006

σ 0.0002 0.0001 0.0001 0.0001 0.0002 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Min. 0.0001 0.0006 0.0006 0.0005 0.0004 0.0002 0.0004 0.0004 0.0004 0.0002 0.0003 0.0002
Max. 0.0009 0.0010 0.0010 0.0010 0.0010 0.0012 0.0012 0.0011 0.0011 0.0010 0.0010 0.0010

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 30

DATA SET 7: 105°C; 700 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 295 2.92 3082 3000
2 295 3.02 3019 3000
3 295 2.96 3007 3000
4 286 2.93 3057 3000
5 276 2.95 3068 3000
6 285 3.02 3029 3000
7 297 2.98 3060 3000
8 285 3.02 3087 3000
9 291 3.02 3031 3000

10 292 2.95 3044 3000
11 297 2.95 3106 3000
12 288 3.00 3027 3000
13 282 2.93 3059 3000
14 293 2.95 3114 3000
15 280 2.97 3138 3000
16 297 2.97 3093 3000
17 290 2.94 3099 3000
18 287 2.97 3079 3000
19 302 2.97 3088 3000
20 296 3.03 3061 3000
21 294 2.92 3096 3000
22 293 3.02 3045 3000
23 296 2.98 3096 3000
24 283 2.93 3026 3000
25 276 2.95 3046 3000
n 25 25 25 25

Mean 290 2.97
Median 292 2.97

σ 7 0.04
Min. 276 2.92
Max. 302 3.03

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
96.99 96.44 96.48 96.41 96.65 96.17 96.44 96.54 96.14 95.90 95.73 95.83
97.05 97.32 96.44 97.11 96.61 96.37 96.61 95.89 95.82 95.82 95.62 95.69
97.19 96.54 96.13 96.44 95.93 95.29 94.88 95.76 95.35 95.15 95.08 95.18
97.38 97.52 97.27 97.66 97.03 97.76 97.76 97.13 96.85 97.97 98.04 98.22
96.63 96.09 96.31 96.16 96.60 96.13 96.05 96.38 96.92 96.09 95.62 96.42
96.98 97.19 96.39 96.91 96.39 96.60 96.53 96.00 96.28 96.67 96.56 96.63
97.78 97.91 97.74 97.91 97.74 97.88 98.05 97.51 97.27 98.01 98.15 98.18
96.95 96.57 95.58 96.00 95.62 95.58 95.69 95.27 95.58 95.13 95.44 95.69
97.52 97.22 96.97 97.04 96.84 97.22 96.97 96.18 96.46 97.18 96.70 97.15
96.58 96.41 96.37 96.51 96.96 96.24 96.34 96.51 96.79 96.27 96.34 96.44
96.30 95.96 95.89 96.36 96.63 96.03 95.66 95.62 96.50 96.77 96.40 96.46
97.08 96.84 96.80 97.22 96.28 96.42 96.52 96.11 96.56 96.77 96.49 96.94
96.24 96.56 95.92 95.92 95.56 95.56 95.67 95.95 96.38 97.09 96.66 96.77
96.55 96.21 96.55 96.75 97.10 96.14 96.34 95.63 95.76 95.66 95.32 95.18
97.07 97.28 96.71 97.28 97.07 96.32 95.96 96.57 96.93 97.18 96.89 96.78
97.14 97.21 97.34 96.84 96.91 97.07 96.94 97.28 97.65 97.65 97.68 97.95
96.07 96.45 96.63 95.97 95.90 96.38 96.35 96.14 96.56 97.00 96.80 97.00
97.56 97.94 97.42 98.01 98.05 98.12 97.49 98.01 98.33 98.22 97.98 98.12
97.05 97.12 97.51 96.52 97.02 97.38 97.22 97.18 97.45 97.65 97.48 97.88
96.85 97.53 97.16 97.23 97.06 96.96 96.41 96.75 96.82 96.92 96.62 96.96
96.80 96.56 96.43 95.92 96.05 95.78 95.17 95.54 95.68 95.65 95.75 95.68
96.04 96.48 95.70 95.70 95.49 95.94 95.87 95.70 95.53 95.66 95.83 96.04
96.75 96.55 96.28 95.77 95.57 95.23 94.96 95.77 95.60 95.84 95.91 96.04
97.56 97.81 97.91 97.95 97.63 97.99 97.81 97.31 97.24 98.20 98.06 98.20
97.32 97.03 96.74 96.92 97.03 96.38 95.73 96.38 96.02 95.44 95.66 95.69

25 25 25 25 25 25 25 25 25 25 25 25
96.94 96.91 96.67 96.74 96.63 96.52 96.38 96.36 96.50 96.64 96.51 96.68
96.99 96.84 96.55 96.75 96.65 96.37 96.35 96.18 96.50 96.77 96.49 96.63
0.47 0.57 0.62 0.70 0.70 0.83 0.86 0.71 0.75 0.97 0.94 0.97
96.04 95.96 95.58 95.70 95.49 95.23 94.88 95.27 95.35 95.13 95.08 95.18
97.78 97.94 97.91 98.01 98.05 98.12 98.05 98.01 98.33 98.22 98.15 98.22

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4370 0.4138 3082 3000
2 0.4423 0.4171 3019 3000
3 0.4430 0.4170 3007 3000
4 0.4401 0.4173 3057 3000
5 0.4372 0.4125 3068 3000
6 0.4397 0.4128 3029 3000
7 0.4387 0.4147 3060 3000
8 0.4354 0.4110 3087 3000
9 0.4405 0.4148 3031 3000

10 0.4399 0.4152 3044 3000
11 0.4361 0.4150 3106 3000
12 0.4382 0.4094 3027 3000
13 0.4352 0.4071 3059 3000
14 0.4342 0.4118 3114 3000
15 0.4308 0.4073 3138 3000
16 0.4340 0.4087 3093 3000
17 0.4320 0.4050 3099 3000
18 0.4358 0.4108 3079 3000
19 0.4347 0.4096 3088 3000
20 0.4352 0.4073 3061 3000
21 0.4360 0.4135 3096 3000
22 0.4380 0.4113 3045 3000
23 0.4369 0.4154 3096 3000
24 0.4420 0.4173 3026 3000
25 0.4407 0.4171 3046 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0006 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0009 0.0008 0.0008 0.0009 0.0008
0.0011 0.0011 0.0010 0.0011 0.0010 0.0010 0.0011 0.0011 0.0011 0.0012 0.0013 0.0012
0.0007 0.0007 0.0006 0.0007 0.0006 0.0008 0.0008 0.0009 0.0009 0.0009 0.0010 0.0010
0.0010 0.0011 0.0011 0.0012 0.0012 0.0010 0.0011 0.0012 0.0011 0.0013 0.0013 0.0013
0.0011 0.0011 0.0010 0.0011 0.0012 0.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013
0.0011 0.0012 0.0011 0.0012 0.0013 0.0012 0.0013 0.0013 0.0013 0.0015 0.0015 0.0015
0.0008 0.0008 0.0009 0.0010 0.0010 0.0010 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011
0.0011 0.0011 0.0010 0.0010 0.0012 0.0011 0.0012 0.0011 0.0011 0.0013 0.0012 0.0013
0.0011 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0013
0.0008 0.0008 0.0008 0.0011 0.0009 0.0010 0.0010 0.0011 0.0011 0.0011 0.0012 0.0011
0.0002 0.0002 0.0003 0.0004 0.0005 0.0004 0.0005 0.0004 0.0005 0.0006 0.0006 0.0006
0.0005 0.0005 0.0004 0.0006 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0006
0.0002 0.0003 0.0004 0.0004 0.0005 0.0005 0.0005 0.0005 0.0007 0.0006 0.0007 0.0008
0.0005 0.0003 0.0003 0.0005 0.0006 0.0006 0.0008 0.0010 0.0012 0.0010 0.0009 0.0010
0.0003 0.0002 0.0005 0.0004 0.0005 0.0007 0.0005 0.0007 0.0006 0.0006 0.0007 0.0008
0.0007 0.0006 0.0007 0.0004 0.0004 0.0003 0.0007 0.0006 0.0006 0.0007 0.0008 0.0008
0.0003 0.0004 0.0004 0.0002 0.0003 0.0003 0.0006 0.0007 0.0006 0.0007 0.0008 0.0009
0.0005 0.0005 0.0004 0.0004 0.0005 0.0007 0.0008 0.0008 0.0008 0.0009 0.0009 0.0010
0.0006 0.0004 0.0006 0.0004 0.0004 0.0005 0.0008 0.0007 0.0008 0.0008 0.0009 0.0010
0.0004 0.0003 0.0002 0.0002 0.0002 0.0003 0.0005 0.0005 0.0006 0.0006 0.0008 0.0008
0.0005 0.0006 0.0006 0.0006 0.0007 0.0007 0.0007 0.0008 0.0009 0.0008 0.0009 0.0009
0.0009 0.0009 0.0005 0.0008 0.0008 0.0008 0.0009 0.0010 0.0009 0.0009 0.0010 0.0009
0.0008 0.0009 0.0007 0.0009 0.0006 0.0008 0.0008 0.0009 0.0009 0.0009 0.0011 0.0010
0.0009 0.0009 0.0007 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0010 0.0010 0.0011
0.0008 0.0005 0.0004 0.0006 0.0007 0.0006 0.0005 0.0007 0.0008 0.0006 0.0008 0.0007

25 25 25 25 25 25 25 25 25 25 25 25
0.0007 0.0007 0.0006 0.0007 0.0007 0.0007 0.0008 0.0009 0.0009 0.0009 0.0010 0.0010
0.0007 0.0006 0.0006 0.0007 0.0007 0.0007 0.0008 0.0009 0.0009 0.0009 0.0009 0.0010
0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0003 0.0003 0.0002
0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0004 0.0004 0.0004 0.0004 0.0004 0.0006
0.0011 0.0012 0.0011 0.0012 0.0013 0.0012 0.0013 0.0013 0.0013 0.0015 0.0015 0.0015

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 31

DATA SET 7: 105°C; 700 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 295 2.92 3082 3000
2 295 3.02 3019 3000
3 295 2.96 3007 3000
4 286 2.93 3057 3000
5 276 2.95 3068 3000
6 285 3.02 3029 3000
7 297 2.98 3060 3000
8 285 3.02 3087 3000
9 291 3.02 3031 3000

10 292 2.95 3044 3000
11 297 2.95 3106 3000
12 288 3.00 3027 3000
13 282 2.93 3059 3000
14 293 2.95 3114 3000
15 280 2.97 3138 3000
16 297 2.97 3093 3000
17 290 2.94 3099 3000
18 287 2.97 3079 3000
19 302 2.97 3088 3000
20 296 3.03 3061 3000
21 294 2.92 3096 3000
22 293 3.02 3045 3000
23 296 2.98 3096 3000
24 283 2.93 3026 3000
25 276 2.95 3046 3000
n 25 25 25 25

Mean 290 2.97
Median 292 2.97

σ 7 0.04
Min. 276 2.92
Max. 302 3.03

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
95.39 95.80 95.90 95.73 96.31 96.68
96.03 95.82 96.54 96.57 96.67 96.88
95.49 95.18 95.42 95.12 95.29 95.29
98.39 98.36 97.97 98.01 97.97 98.36
95.73 96.23 95.80 96.16 96.16 95.94
96.81 96.70 96.49 96.56 96.39 96.95
98.45 98.42 98.01 98.32 98.05 98.38
95.30 95.93 95.20 95.30 95.86 95.86
97.28 97.22 96.97 97.18 96.60 97.18
96.37 96.72 96.34 95.79 96.31 96.20
96.77 96.84 96.90 97.14 97.17 96.80
96.87 96.73 96.56 96.97 95.90 96.70
96.84 96.41 97.05 97.09 97.44 96.73
95.49 95.25 94.94 95.18 95.08 95.59
96.86 96.43 96.75 97.25 97.46 97.82
98.22 97.95 97.68 98.32 98.39 98.05
96.94 97.45 97.28 97.66 97.69 97.56
97.98 97.98 97.98 97.94 97.84 97.49
98.11 98.08 98.08 98.18 98.24 98.28
97.29 97.02 96.79 96.92 97.63 97.43
95.58 96.19 95.75 96.56 96.36 97.14
96.14 96.11 96.24 96.17 96.55 96.58
95.67 96.18 96.11 95.84 96.08 96.48
98.27 98.23 98.52 98.34 98.62 98.44
95.37 95.47 95.08 94.42 94.61 95.00

25 25 25 25 25 25
96.71 96.75 96.65 96.75 96.83 96.95
96.81 96.70 96.56 96.92 96.60 96.88
1.07 0.99 1.01 1.12 1.08 0.97
95.30 95.18 94.94 94.42 94.61 95.00
98.45 98.42 98.52 98.34 98.62 98.44

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4370 0.4138 3082 3000
2 0.4423 0.4171 3019 3000
3 0.4430 0.4170 3007 3000
4 0.4401 0.4173 3057 3000
5 0.4372 0.4125 3068 3000
6 0.4397 0.4128 3029 3000
7 0.4387 0.4147 3060 3000
8 0.4354 0.4110 3087 3000
9 0.4405 0.4148 3031 3000

10 0.4399 0.4152 3044 3000
11 0.4361 0.4150 3106 3000
12 0.4382 0.4094 3027 3000
13 0.4352 0.4071 3059 3000
14 0.4342 0.4118 3114 3000
15 0.4308 0.4073 3138 3000
16 0.4340 0.4087 3093 3000
17 0.4320 0.4050 3099 3000
18 0.4358 0.4108 3079 3000
19 0.4347 0.4096 3088 3000
20 0.4352 0.4073 3061 3000
21 0.4360 0.4135 3096 3000
22 0.4380 0.4113 3045 3000
23 0.4369 0.4154 3096 3000
24 0.4420 0.4173 3026 3000
25 0.4407 0.4171 3046 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
0.0009 0.0010 0.0012 0.0013 0.0013 0.0014
0.0012 0.0012 0.0014 0.0014 0.0016 0.0016
0.0010 0.0012 0.0012 0.0014 0.0016 0.0017
0.0013 0.0015 0.0016 0.0016 0.0018 0.0017
0.0012 0.0016 0.0017 0.0020 0.0019 0.0019
0.0014 0.0015 0.0017 0.0018 0.0019 0.0019
0.0011 0.0013 0.0012 0.0015 0.0014 0.0015
0.0013 0.0014 0.0015 0.0018 0.0018 0.0019
0.0012 0.0013 0.0014 0.0016 0.0017 0.0016
0.0011 0.0012 0.0014 0.0016 0.0010 0.0011
0.0007 0.0007 0.0008 0.0008 0.0010 0.0009
0.0006 0.0007 0.0007 0.0008 0.0007 0.0008
0.0008 0.0008 0.0009 0.0009 0.0010 0.0010
0.0012 0.0009 0.0011 0.0010 0.0012 0.0015
0.0009 0.0009 0.0009 0.0010 0.0010 0.0010
0.0009 0.0009 0.0010 0.0010 0.0010 0.0010
0.0009 0.0009 0.0010 0.0009 0.0010 0.0007
0.0011 0.0010 0.0011 0.0011 0.0012 0.0012
0.0010 0.0009 0.0011 0.0011 0.0011 0.0011
0.0008 0.0008 0.0009 0.0008 0.0009 0.0014
0.0008 0.0010 0.0009 0.0011 0.0010 0.0011
0.0010 0.0010 0.0010 0.0012 0.0011 0.0012
0.0010 0.0011 0.0011 0.0012 0.0011 0.0012
0.0010 0.0010 0.0011 0.0012 0.0012 0.0011
0.0007 0.0008 0.0008 0.0006 0.0012 0.0011

25 25 25 25 25 25
0.0010 0.0011 0.0012 0.0012 0.0013 0.0013
0.0010 0.0010 0.0011 0.0012 0.0012 0.0012
0.0002 0.0003 0.0003 0.0004 0.0003 0.0004
0.0006 0.0007 0.0007 0.0006 0.0007 0.0007
0.0014 0.0016 0.0017 0.0020 0.0019 0.0019
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CLD-AP216
REV 14 32

DATA SET 8: 120°C; 700 mA

Tested LED Package Series

XLamp XP-G3 Standard White LEDs 

This LM-80 report is applicable to the following order codes:
XPGDWS-xx-xxxx-xxxxx
XPGDWT-x1-xxxx-xxxxx
XPGDWT-x3-xxxx-xxxxx

Tested Drive Current [IF] 700 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 120°C

Ambient Temperature [TA] 120°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 98.62% 0.0005 -0.2 N/R

1008 97.52% 0.0004 -0.2 N/R

1512 96.89% 0.0005 -0.2 N/R

2016 96.11% 0.0005 -0.2 N/R

2520 95.54% 0.0005 -0.2 N/R

3024 95.11% 0.0005 -0.2 N/R

3528 94.53% 0.0005 -0.2 N/R

4032 94.08% 0.0005 -0.3 N/R

4536 94.10% 0.0005 -0.3 N/R

5040 94.00% 0.0006 -0.3 N/R

5544 93.94% 0.0007 -0.3 N/R

6048 94.30% 0.0008 -0.4 N/R

6552 94.00% 0.0008 -0.4 0.5%

7056 93.89% 0.0010 -0.4 0.7%

7560 93.72% 0.0011 -0.5 0.5%

8064 93.79% 0.0012 -0.4 0.2%

8568 93.67% 0.0013 -0.5 0.0%

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

Note: “N/R” indicates data points that are not reportedL
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CLD-AP216
REV 14 33

DATA SET 8: 120°C; 700 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 8,568 hours
Test duration used for projection t=3,528 to t=8,568
α 1.297E-06
β 9.474E-01

L90(9k) = 39,600 hours
L80(9k) > 51,400 hours
L70(9k) > 51,400 hours
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CLD-AP216
REV 14 34

DATA SET 8: 120°C; 700 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 276 2.94 3036 3000 98.77 97.46 96.85 95.80 94.68 94.89 94.20 93.73 93.84 93.48 93.52 93.59
2 281 2.93 3064 3000 98.25 97.61 97.26 95.94 95.01 94.73 94.44 93.62 93.91 93.51 93.09 93.69
3 290 3.02 3012 3000 99.07 96.41 95.99 94.89 95.13 94.44 94.09 93.51 94.23 93.64 93.58 94.23
4 290 3.02 3036 3000 99.55 97.41 97.10 95.66 95.69 95.00 94.35 93.45 93.76 93.31 93.66 94.35
5 276 2.97 3098 3000 98.08 98.19 97.57 96.99 95.98 95.14 94.31 93.91 94.16 94.42 94.74 94.35
6 275 2.97 3040 3000 98.26 97.27 96.66 96.22 95.57 95.57 94.91 94.91 94.37 94.84 95.09 95.09
7 277 2.96 3068 3000 97.40 96.36 95.85 94.70 94.30 94.41 93.40 92.85 93.32 93.65 93.36 93.83
8 286 2.96 3096 3000 98.36 97.90 97.17 96.75 96.65 95.46 94.93 94.58 93.82 94.13 94.55 94.93
9 285 2.97 3053 3000 99.44 97.89 97.15 96.98 96.94 95.43 95.43 94.48 95.11 94.62 94.59 95.18

10 286 2.94 3021 3000 99.02 98.11 97.48 96.85 96.61 95.66 95.70 94.58 95.28 94.68 94.33 94.82
11 281 3.01 3051 3000 98.58 97.76 96.94 95.73 95.13 94.95 94.45 94.02 94.38 94.02 94.09 94.66
12 279 3.01 3006 3000 98.57 97.13 96.52 95.31 94.05 93.55 92.94 92.80 92.48 92.73 92.73 92.40
13 296 2.98 3085 3000 99.43 98.04 97.97 97.30 96.99 96.45 95.91 95.20 94.83 95.37 95.27 95.23
14 297 2.98 3035 3000 98.89 97.85 97.92 96.47 96.81 96.00 96.03 95.19 95.80 95.06 95.12 95.80
15 293 2.98 3050 3000 98.98 98.02 96.72 96.41 95.90 94.98 95.32 94.09 94.23 93.78 93.85 94.33
16 295 3.04 3045 3000 99.80 98.40 97.69 96.95 96.84 96.30 94.77 94.84 93.89 93.86 93.41 93.89
17 287 3.02 3058 3000 100.03 97.91 97.18 95.68 95.44 94.74 94.60 93.59 94.08 93.59 94.22 94.74
18 278 2.94 3035 3000 98.52 98.20 97.80 96.43 95.32 94.95 93.62 93.69 93.77 93.30 93.84 93.95
19 280 2.93 3028 3000 98.96 98.03 97.17 95.78 94.81 94.35 93.96 93.56 93.63 93.60 93.67 93.63
20 297 2.95 3134 3000 97.65 97.48 96.20 95.90 95.22 95.73 94.58 94.18 94.05 94.18 93.81 94.18
21 285 2.95 3160 3000 97.13 95.86 95.30 95.69 94.32 94.32 94.22 94.39 94.01 93.69 93.62 93.80
22 299 2.97 3086 3000 98.63 97.35 96.55 96.48 95.65 95.31 94.01 93.77 93.67 93.84 93.10 93.80
23 297 2.98 3046 3000 98.15 97.84 96.97 96.67 95.42 95.86 95.12 94.98 94.61 94.98 94.24 94.81
24 288 2.96 3148 3000 97.08 95.80 95.52 95.24 94.51 93.92 93.05 93.47 92.53 92.67 92.08 93.15
25 295 2.95 3090 3000 98.81 97.69 96.81 96.00 95.46 95.49 94.85 94.51 94.74 95.05 95.05 95.18
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 287 2.97 98.62 97.52 96.89 96.11 95.54 95.11 94.53 94.08 94.10 94.00 93.94 94.30
Median 286 2.97 98.63 97.76 96.97 96.00 95.44 95.00 94.45 94.02 94.05 93.84 93.84 94.33

σ 8 0.03 0.77 0.71 0.71 0.69 0.88 0.72 0.81 0.67 0.74 0.72 0.79 0.76
Min. 275 2.93 97.08 95.80 95.30 94.70 94.05 93.55 92.94 92.80 92.48 92.67 92.08 92.40
Max. 299 3.04 100.03 98.40 97.97 97.30 96.99 96.45 96.03 95.20 95.80 95.37 95.27 95.80

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4398 0.4140 3036 3000 0.0004 0.0004 0.0006 0.0004 0.0003 0.0004 0.0007 0.0005 0.0004 0.0006 0.0008 0.0012
2 0.4384 0.4146 3064 3000 0.0005 0.0005 0.0005 0.0003 0.0004 0.0003 0.0003 0.0004 0.0004 0.0005 0.0006 0.0007
3 0.4403 0.4120 3012 3000 0.0006 0.0002 0.0006 0.0005 0.0005 0.0006 0.0007 0.0007 0.0008 0.0008 0.0009 0.0009
4 0.4389 0.4121 3036 3000 0.0007 0.0008 0.0007 0.0005 0.0008 0.0006 0.0007 0.0007 0.0006 0.0007 0.0008 0.0010
5 0.4356 0.4128 3098 3000 0.0006 0.0004 0.0006 0.0008 0.0005 0.0004 0.0004 0.0003 0.0005 0.0006 0.0008 0.0007
6 0.4412 0.4175 3040 3000 0.0004 0.0002 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0006 0.0007 0.0009
7 0.4391 0.4166 3068 3000 0.0005 0.0001 0.0002 0.0002 0.0004 0.0004 0.0004 0.0004 0.0005 0.0005 0.0006 0.0007
8 0.4366 0.4148 3096 3000 0.0003 0.0006 0.0005 0.0006 0.0005 0.0004 0.0005 0.0004 0.0003 0.0005 0.0006 0.0007
9 0.4392 0.4148 3053 3000 0.0005 0.0001 0.0005 0.0003 0.0005 0.0004 0.0004 0.0004 0.0004 0.0005 0.0008 0.0009

10 0.4427 0.4182 3021 3000 0.0004 0.0005 0.0007 0.0004 0.0006 0.0006 0.0007 0.0005 0.0007 0.0007 0.0008 0.0008
11 0.4368 0.4095 3051 3000 0.0005 0.0003 0.0006 0.0003 0.0004 0.0005 0.0006 0.0005 0.0006 0.0007 0.0009 0.0008
12 0.4401 0.4108 3006 3000 0.0008 0.0004 0.0006 0.0004 0.0005 0.0004 0.0005 0.0005 0.0005 0.0006 0.0008 0.0008
13 0.4382 0.4168 3085 3000 0.0003 0.0004 0.0004 0.0006 0.0006 0.0005 0.0006 0.0008 0.0006 0.0008 0.0009 0.0009
14 0.4415 0.4174 3035 3000 0.0005 0.0004 0.0006 0.0005 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0007 0.0007
15 0.4401 0.4164 3050 3000 0.0007 0.0006 0.0007 0.0004 0.0006 0.0006 0.0008 0.0006 0.0006 0.0006 0.0008 0.0008
16 0.4387 0.4128 3045 3000 0.0007 0.0007 0.0008 0.0011 0.0008 0.0010 0.0006 0.0007 0.0006 0.0009 0.0007 0.0009
17 0.4378 0.4125 3058 3000 0.0009 0.0007 0.0009 0.0009 0.0009 0.0009 0.0011 0.0010 0.0011 0.0011 0.0011 0.0009
18 0.4414 0.4172 3035 3000 0.0002 0.0004 0.0006 0.0004 0.0003 0.0003 0.0002 0.0003 0.0002 0.0004 0.0005 0.0006
19 0.4421 0.4178 3028 3000 0.0007 0.0005 0.0005 0.0005 0.0004 0.0006 0.0005 0.0006 0.0006 0.0006 0.0006 0.0007
20 0.4340 0.4139 3134 3000 0.0003 0.0006 0.0004 0.0004 0.0003 0.0003 0.0003 0.0004 0.0004 0.0005 0.0006 0.0005
21 0.4286 0.4050 3160 3000 0.0002 0.0002 0.0004 0.0004 0.0003 0.0003 0.0003 0.0005 0.0005 0.0004 0.0006 0.0006
22 0.4347 0.4093 3086 3000 0.0003 0.0002 0.0003 0.0004 0.0005 0.0005 0.0007 0.0006 0.0007 0.0007 0.0007 0.0007
23 0.4376 0.4106 3046 3000 0.0003 0.0005 0.0005 0.0005 0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0008 0.0007
24 0.4308 0.4085 3148 3000 0.0003 0.0002 0.0004 0.0003 0.0003 0.0002 0.0002 0.0003 0.0005 0.0003 0.0005 0.0005
25 0.4337 0.4076 3090 3000 0.0002 0.0002 0.0003 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0004 0.0005 0.0005
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0005 0.0004 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0006 0.0007 0.0008
Median 0.0005 0.0004 0.0005 0.0004 0.0005 0.0004 0.0005 0.0005 0.0005 0.0006 0.0007 0.0007

σ 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0002
Min. 0.0002 0.0001 0.0002 0.0002 0.0003 0.0002 0.0002 0.0003 0.0002 0.0003 0.0005 0.0005
Max. 0.0009 0.0008 0.0009 0.0011 0.0009 0.0010 0.0011 0.0010 0.0011 0.0011 0.0011 0.0012

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 35

DATA SET 8: 120°C; 700 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 276 2.94 3036 3000
2 281 2.93 3064 3000
3 290 3.02 3012 3000
4 290 3.02 3036 3000
5 276 2.97 3098 3000
6 275 2.97 3040 3000
7 277 2.96 3068 3000
8 286 2.96 3096 3000
9 285 2.97 3053 3000

10 286 2.94 3021 3000
11 281 3.01 3051 3000
12 279 3.01 3006 3000
13 296 2.98 3085 3000
14 297 2.98 3035 3000
15 293 2.98 3050 3000
16 295 3.04 3045 3000
17 287 3.02 3058 3000
18 278 2.94 3035 3000
19 280 2.93 3028 3000
20 297 2.95 3134 3000
21 285 2.95 3160 3000
22 299 2.97 3086 3000
23 297 2.98 3046 3000
24 288 2.96 3148 3000
25 295 2.95 3090 3000
n 25 25 25 25

Mean 287 2.97
Median 286 2.97

σ 8 0.03
Min. 275 2.93
Max. 299 3.04

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568
93.52 93.48 94.20 93.52 94.17
93.76 93.01 93.76 93.23 93.23
93.61 93.61 93.13 93.78 93.16
93.42 93.55 93.00 93.21 92.66
94.78 94.42 94.74 94.71 94.71
94.91 94.73 94.00 94.73 94.80
94.01 93.65 93.40 93.14 92.85
94.93 94.44 94.16 93.61 94.27
94.73 94.48 94.06 94.80 94.55
93.67 93.84 93.35 93.56 93.74
93.56 93.67 93.67 93.95 92.99
92.33 91.62 92.08 91.94 91.69
94.93 95.03 95.00 94.93 95.13
94.72 95.16 94.15 95.02 95.26
93.88 94.16 93.44 93.99 94.16
94.33 94.30 94.09 94.03 94.47
94.32 94.01 93.73 93.48 92.86
94.09 93.95 93.77 93.87 93.12
94.17 93.31 93.63 93.20 93.38
93.84 93.95 93.51 93.71 93.31
93.41 93.55 93.48 93.69 93.66
93.27 92.80 92.46 92.83 92.50
94.61 94.78 94.51 94.38 94.00
92.36 92.49 92.46 92.49 92.25
94.91 95.18 95.12 95.02 94.71

25 25 25 25 25
94.00 93.89 93.72 93.79 93.67
94.01 93.95 93.73 93.71 93.66
0.74 0.85 0.75 0.80 0.95
92.33 91.62 92.08 91.94 91.69
94.93 95.18 95.12 95.02 95.26

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4398 0.4140 3036 3000
2 0.4384 0.4146 3064 3000
3 0.4403 0.4120 3012 3000
4 0.4389 0.4121 3036 3000
5 0.4356 0.4128 3098 3000
6 0.4412 0.4175 3040 3000
7 0.4391 0.4166 3068 3000
8 0.4366 0.4148 3096 3000
9 0.4392 0.4148 3053 3000

10 0.4427 0.4182 3021 3000
11 0.4368 0.4095 3051 3000
12 0.4401 0.4108 3006 3000
13 0.4382 0.4168 3085 3000
14 0.4415 0.4174 3035 3000
15 0.4401 0.4164 3050 3000
16 0.4387 0.4128 3045 3000
17 0.4378 0.4125 3058 3000
18 0.4414 0.4172 3035 3000
19 0.4421 0.4178 3028 3000
20 0.4340 0.4139 3134 3000
21 0.4286 0.4050 3160 3000
22 0.4347 0.4093 3086 3000
23 0.4376 0.4106 3046 3000
24 0.4308 0.4085 3148 3000
25 0.4337 0.4076 3090 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568
0.0008 0.0011 0.0011 0.0013 0.0014
0.0006 0.0011 0.0012 0.0012 0.0014
0.0009 0.0011 0.0011 0.0013 0.0015
0.0007 0.0010 0.0010 0.0011 0.0014
0.0012 0.0013 0.0013 0.0016 0.0019
0.0005 0.0011 0.0011 0.0007 0.0009
0.0009 0.0012 0.0011 0.0012 0.0012
0.0010 0.0012 0.0010 0.0011 0.0017
0.0010 0.0010 0.0011 0.0012 0.0013
0.0009 0.0010 0.0012 0.0012 0.0016
0.0010 0.0010 0.0011 0.0012 0.0011
0.0010 0.0010 0.0012 0.0012 0.0014
0.0011 0.0011 0.0012 0.0013 0.0012
0.0007 0.0010 0.0011 0.0011 0.0014
0.0010 0.0012 0.0013 0.0014 0.0017
0.0010 0.0014 0.0013 0.0012 0.0015
0.0013 0.0014 0.0015 0.0019 0.0019
0.0009 0.0011 0.0012 0.0012 0.0014
0.0007 0.0010 0.0010 0.0011 0.0016
0.0007 0.0007 0.0010 0.0011 0.0011
0.0007 0.0009 0.0008 0.0010 0.0009
0.0008 0.0008 0.0010 0.0010 0.0010
0.0008 0.0009 0.0011 0.0011 0.0011
0.0005 0.0007 0.0007 0.0010 0.0009
0.0006 0.0006 0.0008 0.0010 0.0010

25 25 25 25 25
0.0008 0.0010 0.0011 0.0012 0.0013
0.0009 0.0010 0.0011 0.0012 0.0014
0.0002 0.0002 0.0002 0.0002 0.0003
0.0005 0.0006 0.0007 0.0007 0.0009
0.0013 0.0014 0.0015 0.0019 0.0019

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 36

DATA SET 9: 85°C; 1050 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 1050 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 99.99% 0.0004 -0.1 N/R

1008 99.72% 0.0007 -0.1 N/R

1512 99.54% 0.0007 -0.2 N/R

2016 99.32% 0.0007 -0.2 N/R

2520 99.23% 0.0007 -0.2 N/R

3024 99.13% 0.0008 -0.2 N/R

3528 98.93% 0.0008 -0.2 N/R

4032 98.74% 0.0008 -0.2 N/R

4536 98.68% 0.0008 -0.2 N/R

5040 98.69% 0.0007 -0.2 N/R

5544 98.69% 0.0007 -0.2 N/R

6048 98.73% 0.0008 -0.2 N/R

6552 98.57% 0.0008 -0.2 N/R

7056 98.52% 0.0008 -0.2 N/R

7560 98.38% 0.0008 -0.2 N/R

8064 98.29% 0.0009 -0.2 N/R

8568 98.42% 0.0009 -0.2 N/R

9072 98.23% 0.0009 -0.2 N/R

9576 98.16% 0.0009 -0.2 N/R

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

10080 98.06% 0.0009 -0.2 N/R

10584 98.40% 0.0008 -0.2 -2.4%

11088 98.50% 0.0009 -0.2 -2.5%

11592 98.33% 0.0009 -0.2 -2.9%

12096 98.40% 0.0009 -0.2 -2.4%

12600 98.47% 0.0009 -0.2 -2.9%

13104 98.46% 0.0009 -0.2 -2.7%

13608 98.25% 0.0009 -0.2 -2.1%

14112 98.33% 0.0009 -0.2 -2.2%

14616 98.43% 0.0009 -0.2 -2.5%

15120 98.47% 0.0009 -0.2 -2.4%

Note: “N/R” indicates data points that are not reportedL
U
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CLD-AP216
REV 14 37

DATA SET 9: 85°C; 1050 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 15,120 hours
Test duration used for projection t=7,560 to t=15,120
α -1.882E-07
β 9.814E-01

L90(15k) > 90,700 hours
L80(15k) > 90,700 hours
L70(15k) > 90,700 hours

Reported Lifetimes
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CLD-AP216
REV 14 38

DATA SET 9: 85°C; 1050 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 422 3.04 3197 3000 99.95 99.64 99.72 99.53 99.19 99.41 98.91 98.55 98.18 98.44 98.20 98.46
2 406 3.10 3079 3000 100.15 99.75 99.80 99.41 99.46 99.38 98.72 98.79 98.33 98.65 98.47 98.40
3 403 3.03 3146 3000 100.02 99.63 99.40 99.45 99.43 99.08 98.93 98.73 98.46 98.39 98.46 98.49
4 413 3.04 3154 3000 99.81 99.69 99.27 98.98 99.06 98.81 98.33 98.35 98.23 98.33 98.21 98.26
5 395 3.06 3149 3000 99.87 99.65 99.72 99.39 99.14 98.86 99.24 98.99 98.91 98.76 98.91 98.94
6 419 3.05 3102 3000 100.24 100.02 99.62 99.33 99.16 99.19 98.73 98.38 98.16 98.59 98.35 98.61
7 412 3.05 3080 3000 99.78 99.66 99.44 99.08 99.08 99.05 98.71 98.52 98.50 98.47 98.69 98.50
8 407 3.08 3101 3000 100.07 99.71 99.73 99.31 99.29 99.63 99.41 99.17 99.29 99.29 99.26 99.17
9 427 3.08 3114 3000 100.16 99.84 99.32 99.16 98.87 98.66 98.55 98.24 98.36 98.24 98.29 98.27

10 413 3.13 3053 3000 99.78 99.66 99.81 99.47 99.13 99.42 99.10 98.89 98.52 98.43 98.28 98.55
11 416 3.06 3114 3000 100.10 99.95 99.74 99.66 99.54 99.59 99.57 99.26 98.99 98.97 99.18 99.04
12 417 3.03 3039 3000 99.95 99.38 99.42 99.09 99.50 99.26 99.11 98.94 98.73 98.82 98.99 99.04
13 417 3.17 3098 3000 99.90 99.86 99.90 99.09 99.18 98.80 98.44 98.15 98.27 98.32 98.56 98.85
14 410 3.13 3039 3000 99.88 99.68 99.51 99.20 99.20 99.02 98.98 98.71 98.66 98.85 98.68 99.00
15 416 3.14 3043 3000 100.05 99.88 99.61 99.06 99.13 98.82 98.84 98.60 98.75 98.84 99.04 99.18
16 415 3.07 3096 3000 100.00 99.30 99.25 99.30 99.08 98.89 99.25 98.96 98.79 98.82 98.53 98.65
17 409 3.16 3075 3000 99.90 99.85 99.83 99.46 99.56 99.46 99.17 99.27 99.36 99.29 99.31 99.24
18 410 3.15 3065 3000 100.19 99.63 99.29 99.29 99.05 98.98 98.88 98.85 98.93 98.85 98.90 99.05
19 399 3.12 3157 3000 99.95 99.62 99.22 99.35 98.95 99.27 99.22 98.87 99.25 98.87 99.10 99.35
20 391 3.05 3047 3000 99.67 99.59 99.44 99.16 99.11 98.72 98.49 98.36 98.49 98.31 98.11 98.11
21 403 3.05 3087 3000 99.83 99.98 99.35 99.30 99.50 99.28 99.13 98.91 99.11 99.06 98.96 99.01
22 405 3.03 3080 3000 100.25 99.83 99.88 99.53 99.16 99.60 99.21 99.18 99.11 99.11 98.76 98.52
23 409 3.14 3018 3000 100.22 99.71 99.56 99.56 99.32 99.00 98.88 98.83 98.80 98.88 99.17 98.85
24 416 3.01 3083 3000 99.95 99.59 99.23 99.33 99.16 99.09 98.77 98.22 98.05 97.93 98.12 97.98
25 413 3.04 3088 3000 100.15 99.85 99.54 99.61 99.47 98.96 98.69 98.69 98.89 98.69 98.69 98.65
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 411 3.08 99.99 99.72 99.54 99.32 99.23 99.13 98.93 98.74 98.68 98.69 98.69 98.73
Median 412 3.06 99.95 99.69 99.54 99.33 99.16 99.08 98.91 98.79 98.73 98.76 98.69 98.65

σ 8 0.05 0.16 0.17 0.22 0.19 0.19 0.29 0.31 0.33 0.38 0.34 0.38 0.37
Min. 391 3.01 99.67 99.30 99.22 98.98 98.87 98.66 98.33 98.15 98.05 97.93 98.11 97.98
Max. 427 3.17 100.25 100.02 99.90 99.66 99.56 99.63 99.57 99.27 99.36 99.29 99.31 99.35

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4270 0.4061 3197 3000 0.0002 0.0004 0.0004 0.0004 0.0004 0.0006 0.0006 0.0007 0.0007 0.0007 0.0005 0.0006
2 0.4329 0.4045 3079 3000 0.0002 0.0005 0.0006 0.0006 0.0005 0.0006 0.0006 0.0007 0.0007 0.0006 0.0006 0.0006
3 0.4289 0.4040 3146 3000 0.0003 0.0003 0.0004 0.0002 0.0005 0.0005 0.0003 0.0003 0.0003 0.0003 0.0000 0.0002
4 0.4295 0.4064 3154 3000 0.0002 0.0004 0.0004 0.0005 0.0005 0.0006 0.0007 0.0007 0.0006 0.0005 0.0005 0.0006
5 0.4312 0.4096 3149 3000 0.0001 0.0004 0.0004 0.0003 0.0003 0.0005 0.0006 0.0007 0.0007 0.0008 0.0007 0.0006
6 0.4341 0.4100 3102 3000 0.0003 0.0005 0.0006 0.0006 0.0005 0.0006 0.0007 0.0006 0.0006 0.0006 0.0006 0.0007
7 0.4340 0.4071 3080 3000 0.0002 0.0002 0.0002 0.0004 0.0002 0.0003 0.0003 0.0004 0.0003 0.0003 0.0002 0.0003
8 0.4317 0.4046 3101 3000 0.0003 0.0003 0.0005 0.0005 0.0006 0.0005 0.0007 0.0006 0.0007 0.0007 0.0006 0.0007
9 0.4317 0.4062 3114 3000 0.0002 0.0007 0.0005 0.0004 0.0003 0.0005 0.0005 0.0007 0.0007 0.0007 0.0007 0.0006

10 0.4337 0.4031 3053 3000 0.0001 0.0004 0.0005 0.0005 0.0005 0.0005 0.0004 0.0005 0.0005 0.0004 0.0004 0.0005
11 0.4345 0.4124 3114 3000 0.0006 0.0009 0.0009 0.0009 0.0008 0.0008 0.0009 0.0008 0.0009 0.0009 0.0009 0.0010
12 0.4425 0.4201 3039 3000 0.0004 0.0009 0.0009 0.0007 0.0008 0.0009 0.0009 0.0010 0.0009 0.0008 0.0008 0.0010
13 0.4358 0.4133 3098 3000 0.0006 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010
14 0.4401 0.4150 3039 3000 0.0007 0.0009 0.0010 0.0009 0.0010 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0011
15 0.4413 0.4180 3043 3000 0.0005 0.0010 0.0010 0.0009 0.0008 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0009
16 0.4350 0.4112 3096 3000 0.0004 0.0006 0.0009 0.0008 0.0008 0.0007 0.0008 0.0007 0.0007 0.0007 0.0008 0.0007
17 0.4363 0.4114 3075 3000 0.0006 0.0010 0.0011 0.0009 0.0010 0.0012 0.0012 0.0012 0.0011 0.0011 0.0012 0.0012
18 0.4382 0.4142 3065 3000 0.0007 0.0010 0.0010 0.0010 0.0010 0.0010 0.0011 0.0011 0.0010 0.0010 0.0010 0.0010
19 0.4313 0.4108 3157 3000 0.0003 0.0007 0.0008 0.0007 0.0006 0.0008 0.0008 0.0008 0.0007 0.0007 0.0008 0.0008
20 0.4392 0.4141 3047 3000 0.0005 0.0007 0.0006 0.0006 0.0007 0.0008 0.0008 0.0008 0.0007 0.0007 0.0007 0.0007
21 0.4362 0.4127 3087 3000 0.0004 0.0010 0.0009 0.0009 0.0009 0.0009 0.0010 0.0009 0.0009 0.0008 0.0009 0.0009
22 0.4387 0.4172 3080 3000 0.0006 0.0008 0.0009 0.0008 0.0007 0.0009 0.0009 0.0009 0.0009 0.0008 0.0009 0.0009
23 0.4417 0.4156 3018 3000 0.0006 0.0009 0.0010 0.0009 0.0009 0.0011 0.0011 0.0010 0.0010 0.0011 0.0011 0.0010
24 0.4387 0.4177 3083 3000 0.0005 0.0007 0.0008 0.0007 0.0009 0.0008 0.0008 0.0007 0.0007 0.0007 0.0007 0.0008
25 0.4373 0.4152 3088 3000 0.0004 0.0009 0.0008 0.0010 0.0009 0.0009 0.0009 0.0008 0.0008 0.0009 0.0009 0.0009
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0004 0.0007 0.0007 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007 0.0008
Median 0.0004 0.0007 0.0008 0.0007 0.0007 0.0008 0.0008 0.0008 0.0007 0.0007 0.0008 0.0008

σ 0.0002 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0002
Min. 0.0001 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0000 0.0002
Max. 0.0007 0.0010 0.0011 0.0010 0.0010 0.0012 0.0012 0.0012 0.0011 0.0011 0.0012 0.0012

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 39

DATA SET 9: 85°C; 1050 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 422 3.04 3197 3000
2 406 3.10 3079 3000
3 403 3.03 3146 3000
4 413 3.04 3154 3000
5 395 3.06 3149 3000
6 419 3.05 3102 3000
7 412 3.05 3080 3000
8 407 3.08 3101 3000
9 427 3.08 3114 3000

10 413 3.13 3053 3000
11 416 3.06 3114 3000
12 417 3.03 3039 3000
13 417 3.17 3098 3000
14 410 3.13 3039 3000
15 416 3.14 3043 3000
16 415 3.07 3096 3000
17 409 3.16 3075 3000
18 410 3.15 3065 3000
19 399 3.12 3157 3000
20 391 3.05 3047 3000
21 403 3.05 3087 3000
22 405 3.03 3080 3000
23 409 3.14 3018 3000
24 416 3.01 3083 3000
25 413 3.04 3088 3000
n 25 25 25 25

Mean 411 3.08
Median 412 3.06

σ 8 0.05
Min. 391 3.01
Max. 427 3.17

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
98.18 98.55 98.01 98.39 98.36 97.68 98.29 98.67 98.27 98.32 97.91 98.13
98.70 98.42 98.20 97.54 97.86 98.06 97.76 97.56 98.38 98.52 98.15 98.38
98.44 98.54 98.19 97.96 97.94 97.44 97.87 97.42 97.57 97.79 97.54 97.29
97.94 97.87 97.55 97.43 97.21 97.31 97.48 96.90 97.34 97.41 97.07 96.75
98.66 98.66 98.51 98.51 98.53 97.90 98.28 98.33 98.20 98.46 98.03 98.08
98.45 98.33 98.35 97.78 98.04 97.90 97.95 97.66 98.02 97.97 97.66 98.28
98.18 98.38 98.18 97.62 98.13 97.94 97.55 97.33 97.48 97.38 97.16 96.85
99.29 98.80 98.40 98.70 98.75 99.02 99.09 98.65 99.07 99.12 99.04 98.90
98.59 98.24 98.29 97.66 97.75 97.63 97.59 97.84 98.20 98.01 97.94 98.45
98.65 98.84 98.62 98.50 98.40 98.09 97.90 97.73 97.99 98.50 98.06 98.36
98.92 98.97 98.89 99.09 99.14 98.65 98.25 98.44 98.80 98.82 99.04 99.06
98.66 98.51 98.54 98.56 98.73 98.39 98.42 98.25 98.32 98.66 98.70 98.66
98.32 98.63 98.51 98.39 98.73 98.66 98.61 98.66 99.23 99.04 99.23 99.30
98.71 98.73 98.22 98.27 98.32 98.88 98.85 98.07 98.20 98.51 98.29 98.95
98.58 98.70 98.29 98.05 98.39 98.34 97.98 98.03 98.63 98.34 98.51 98.70
98.63 98.29 98.58 98.31 98.58 98.51 98.51 98.10 98.46 98.92 98.65 98.89
99.09 99.14 98.51 98.75 98.73 98.65 98.48 98.51 99.19 99.02 99.09 99.27
98.73 98.29 98.44 98.03 98.37 98.59 98.59 97.69 98.08 98.56 98.27 98.15
99.27 99.05 98.75 99.02 99.07 98.50 97.99 98.32 98.92 99.17 98.65 98.14
97.90 97.62 98.16 97.60 97.98 97.78 97.62 97.70 97.73 97.73 97.80 98.16
98.66 98.78 98.88 98.83 98.98 99.08 98.66 99.30 99.53 99.45 99.40 98.83
98.37 98.91 98.69 98.89 98.91 99.18 98.99 98.62 98.79 99.33 99.28 99.04
98.88 98.31 98.83 99.07 99.12 98.34 98.58 98.75 99.12 98.68 98.95 99.00
97.55 98.03 97.67 97.74 98.08 97.28 97.11 97.40 97.96 98.29 97.40 98.24
98.84 98.43 98.28 98.65 98.52 97.99 97.58 97.65 98.50 98.43 98.31 98.16

25 25 25 25 25 25 25 25 25 25 25 25
98.57 98.52 98.38 98.29 98.42 98.23 98.16 98.06 98.40 98.50 98.33 98.40
98.65 98.54 98.40 98.39 98.40 98.34 98.25 98.07 98.32 98.51 98.29 98.38
0.41 0.36 0.33 0.52 0.48 0.55 0.52 0.56 0.58 0.56 0.67 0.67
97.55 97.62 97.55 97.43 97.21 97.28 97.11 96.90 97.34 97.38 97.07 96.75
99.29 99.14 98.89 99.09 99.14 99.18 99.09 99.30 99.53 99.45 99.40 99.30

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4270 0.4061 3197 3000
2 0.4329 0.4045 3079 3000
3 0.4289 0.4040 3146 3000
4 0.4295 0.4064 3154 3000
5 0.4312 0.4096 3149 3000
6 0.4341 0.4100 3102 3000
7 0.4340 0.4071 3080 3000
8 0.4317 0.4046 3101 3000
9 0.4317 0.4062 3114 3000

10 0.4337 0.4031 3053 3000
11 0.4345 0.4124 3114 3000
12 0.4425 0.4201 3039 3000
13 0.4358 0.4133 3098 3000
14 0.4401 0.4150 3039 3000
15 0.4413 0.4180 3043 3000
16 0.4350 0.4112 3096 3000
17 0.4363 0.4114 3075 3000
18 0.4382 0.4142 3065 3000
19 0.4313 0.4108 3157 3000
20 0.4392 0.4141 3047 3000
21 0.4362 0.4127 3087 3000
22 0.4387 0.4172 3080 3000
23 0.4417 0.4156 3018 3000
24 0.4387 0.4177 3083 3000
25 0.4373 0.4152 3088 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0007 0.0006 0.0005 0.0005 0.0005 0.0006
0.0006 0.0008 0.0011 0.0010 0.0011 0.0010 0.0007 0.0007 0.0007 0.0008 0.0008 0.0007
0.0001 0.0003 0.0003 0.0004 0.0004 0.0004 0.0005 0.0006 0.0006 0.0006 0.0005 0.0006
0.0004 0.0005 0.0006 0.0006 0.0006 0.0006 0.0007 0.0006 0.0006 0.0006 0.0006 0.0005
0.0006 0.0006 0.0007 0.0006 0.0006 0.0007 0.0007 0.0007 0.0006 0.0006 0.0005 0.0006
0.0004 0.0006 0.0007 0.0007 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008
0.0002 0.0003 0.0004 0.0004 0.0005 0.0005 0.0006 0.0005 0.0005 0.0005 0.0006 0.0006
0.0004 0.0006 0.0006 0.0006 0.0007 0.0007 0.0008 0.0008 0.0007 0.0008 0.0008 0.0008
0.0006 0.0007 0.0007 0.0007 0.0008 0.0009 0.0007 0.0007 0.0008 0.0008 0.0007 0.0008
0.0004 0.0005 0.0006 0.0006 0.0005 0.0006 0.0006 0.0007 0.0006 0.0006 0.0006 0.0007
0.0010 0.0010 0.0010 0.0009 0.0012 0.0009 0.0010 0.0011 0.0010 0.0010 0.0010 0.0010
0.0010 0.0009 0.0010 0.0010 0.0010 0.0010 0.0011 0.0012 0.0008 0.0009 0.0010 0.0011
0.0009 0.0009 0.0011 0.0010 0.0010 0.0010 0.0010 0.0010 0.0011 0.0011 0.0009 0.0010
0.0012 0.0012 0.0012 0.0013 0.0012 0.0013 0.0012 0.0013 0.0011 0.0013 0.0012 0.0012
0.0010 0.0009 0.0010 0.0010 0.0011 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0011
0.0008 0.0009 0.0007 0.0009 0.0009 0.0010 0.0009 0.0010 0.0008 0.0010 0.0009 0.0009
0.0013 0.0013 0.0013 0.0014 0.0014 0.0013 0.0013 0.0014 0.0014 0.0014 0.0014 0.0013
0.0012 0.0012 0.0011 0.0012 0.0012 0.0012 0.0012 0.0012 0.0011 0.0012 0.0011 0.0011
0.0008 0.0008 0.0008 0.0008 0.0008 0.0007 0.0008 0.0009 0.0008 0.0008 0.0008 0.0008
0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0009 0.0009 0.0007 0.0008 0.0008 0.0008
0.0009 0.0009 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0012
0.0010 0.0010 0.0008 0.0011 0.0011 0.0010 0.0010 0.0010 0.0010 0.0011 0.0010 0.0010
0.0011 0.0011 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0012 0.0011 0.0012 0.0011
0.0008 0.0008 0.0008 0.0008 0.0009 0.0008 0.0008 0.0008 0.0008 0.0009 0.0007 0.0009
0.0009 0.0008 0.0009 0.0010 0.0010 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010

25 25 25 25 25 25 25 25 25 25 25 25
0.0008 0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0008 0.0009 0.0009 0.0009
0.0008 0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0008 0.0009 0.0008 0.0009
0.0003 0.0003 0.0002 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
0.0001 0.0003 0.0003 0.0004 0.0004 0.0004 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
0.0013 0.0013 0.0013 0.0014 0.0014 0.0013 0.0013 0.0014 0.0014 0.0014 0.0014 0.0013

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 40

DATA SET 9: 85°C; 1050 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 422 3.04 3197 3000
2 406 3.10 3079 3000
3 403 3.03 3146 3000
4 413 3.04 3154 3000
5 395 3.06 3149 3000
6 419 3.05 3102 3000
7 412 3.05 3080 3000
8 407 3.08 3101 3000
9 427 3.08 3114 3000

10 413 3.13 3053 3000
11 416 3.06 3114 3000
12 417 3.03 3039 3000
13 417 3.17 3098 3000
14 410 3.13 3039 3000
15 416 3.14 3043 3000
16 415 3.07 3096 3000
17 409 3.16 3075 3000
18 410 3.15 3065 3000
19 399 3.12 3157 3000
20 391 3.05 3047 3000
21 403 3.05 3087 3000
22 405 3.03 3080 3000
23 409 3.14 3018 3000
24 416 3.01 3083 3000
25 413 3.04 3088 3000
n 25 25 25 25

Mean 411 3.08
Median 412 3.06

σ 8 0.05
Min. 391 3.01
Max. 427 3.17

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
98.22 98.55 98.29 98.25 98.10 98.36
98.13 98.62 98.13 97.88 98.55 98.52
97.37 98.01 97.37 97.54 97.77 97.77
97.04 97.24 97.14 96.78 97.17 97.38
98.08 98.38 97.92 97.95 97.95 98.05
97.95 98.02 98.35 98.14 97.87 98.30
97.14 97.48 97.11 96.90 96.97 97.48
98.63 99.12 98.80 99.31 99.31 99.29
98.22 98.87 98.50 98.10 98.15 98.24
98.91 98.74 97.87 98.36 98.26 98.57
99.47 99.11 99.30 99.64 99.64 99.69
98.54 98.49 98.34 98.78 98.63 98.61
99.26 99.11 98.92 98.97 98.97 98.99
98.88 98.76 98.56 98.59 98.78 98.46
99.18 98.72 98.41 98.94 99.30 99.06
98.77 98.58 98.41 99.18 99.04 99.01
99.27 98.95 98.90 98.80 98.75 98.90
97.83 98.12 97.76 97.88 98.29 98.05
98.32 98.07 97.84 97.79 98.02 97.97
98.52 97.88 98.01 98.52 98.42 98.67
99.11 98.98 98.58 98.16 98.26 98.19
98.91 98.67 98.86 98.81 99.14 98.84
99.12 99.05 98.63 98.83 98.75 98.75
98.58 97.83 98.34 98.34 98.70 98.63
98.21 98.11 97.80 97.73 98.02 98.09

25 25 25 25 25 25
98.47 98.46 98.25 98.33 98.43 98.47
98.54 98.58 98.34 98.34 98.42 98.52
0.66 0.52 0.55 0.69 0.64 0.55
97.04 97.24 97.11 96.78 96.97 97.38
99.47 99.12 99.30 99.64 99.64 99.69

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4270 0.4061 3197 3000
2 0.4329 0.4045 3079 3000
3 0.4289 0.4040 3146 3000
4 0.4295 0.4064 3154 3000
5 0.4312 0.4096 3149 3000
6 0.4341 0.4100 3102 3000
7 0.4340 0.4071 3080 3000
8 0.4317 0.4046 3101 3000
9 0.4317 0.4062 3114 3000

10 0.4337 0.4031 3053 3000
11 0.4345 0.4124 3114 3000
12 0.4425 0.4201 3039 3000
13 0.4358 0.4133 3098 3000
14 0.4401 0.4150 3039 3000
15 0.4413 0.4180 3043 3000
16 0.4350 0.4112 3096 3000
17 0.4363 0.4114 3075 3000
18 0.4382 0.4142 3065 3000
19 0.4313 0.4108 3157 3000
20 0.4392 0.4141 3047 3000
21 0.4362 0.4127 3087 3000
22 0.4387 0.4172 3080 3000
23 0.4417 0.4156 3018 3000
24 0.4387 0.4177 3083 3000
25 0.4373 0.4152 3088 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120
0.0006 0.0006 0.0007 0.0006 0.0007 0.0007
0.0006 0.0008 0.0007 0.0007 0.0009 0.0008
0.0005 0.0005 0.0005 0.0005 0.0001 0.0006
0.0005 0.0006 0.0006 0.0006 0.0007 0.0007
0.0006 0.0006 0.0006 0.0006 0.0005 0.0007
0.0007 0.0008 0.0008 0.0009 0.0008 0.0009
0.0006 0.0005 0.0006 0.0006 0.0007 0.0007
0.0008 0.0007 0.0008 0.0009 0.0009 0.0009
0.0006 0.0008 0.0009 0.0008 0.0010 0.0008
0.0008 0.0007 0.0008 0.0007 0.0007 0.0007
0.0011 0.0011 0.0010 0.0010 0.0011 0.0010
0.0011 0.0010 0.0007 0.0010 0.0013 0.0012
0.0011 0.0009 0.0011 0.0010 0.0010 0.0012
0.0013 0.0012 0.0012 0.0012 0.0012 0.0013
0.0011 0.0011 0.0011 0.0010 0.0012 0.0012
0.0009 0.0009 0.0008 0.0009 0.0008 0.0010
0.0014 0.0014 0.0014 0.0014 0.0015 0.0014
0.0012 0.0012 0.0011 0.0013 0.0013 0.0013
0.0008 0.0009 0.0007 0.0007 0.0006 0.0006
0.0009 0.0008 0.0007 0.0009 0.0008 0.0008
0.0012 0.0013 0.0013 0.0011 0.0010 0.0010
0.0010 0.0010 0.0009 0.0010 0.0010 0.0011
0.0013 0.0012 0.0012 0.0012 0.0014 0.0013
0.0009 0.0008 0.0008 0.0010 0.0007 0.0008
0.0010 0.0011 0.0009 0.0010 0.0011 0.0010

25 25 25 25 25 25
0.0009 0.0009 0.0009 0.0009 0.0009 0.0009
0.0009 0.0009 0.0008 0.0009 0.0009 0.0009
0.0003 0.0003 0.0002 0.0002 0.0003 0.0002
0.0005 0.0005 0.0005 0.0005 0.0001 0.0006
0.0014 0.0014 0.0014 0.0014 0.0015 0.0014
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CLD-AP216
REV 14 41

DATA SET 15: 105°C; 1050 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 1050 mA

Testing Initiation Date October 16, 2015

Case Temperature [Ts] 105°C

Ambient Temperature [TA] 105°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 98.63% 0.0006 -0.2 0.0%

1008 96.56% 0.0006 -0.1 0.1%

1512 96.54% 0.0006 -0.1 0.2%

2016 95.84% 0.0006 -0.1 0.3%

2520 95.67% 0.0007 -0.1 0.3%

3024 95.73% 0.0007 -0.2 0.3%

3528 95.62% 0.0008 -0.2 0.2%

4032 95.66% 0.0008 -0.2 0.2%

4536 95.87% 0.0008 -0.2 0.1%

5040 95.96% 0.0008 -0.2 0.2%

5544 95.93% 0.0008 -0.2 0.1%

6048 95.49% 0.0008 -0.2 0.2%

6552 95.60% 0.0008 -0.2 -0.1%

7056 95.92% 0.0008 -0.2 -0.6%

7560 95.43% 0.0009 -0.2 0.0%

8064 95.20% 0.0009 -0.2 -0.3%

8568 95.37% 0.0009 -0.2 0.0%

9072 95.59% 0.0010 -0.2 0.0%

9576 95.68% 0.0010 -0.2 -0.1%

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

10080 95.66% 0.0012 -0.2 0.2%

10584 95.70% 0.0013 -0.2 -0.2%

11088 95.61% 0.0012 -0.2 0.2%

11592 95.84% 0.0013 -0.2 0.1%

12096 95.73% 0.0013 -0.3 -0.3%
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CLD-AP216
REV 14 42

DATA SET 15: 105°C; 1050 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 12,096 hours
Test duration used for projection t=6,048 to t=12,096
α -3.926E-07
β 9.526E-01

L90(12k) > 72,600 hours
L80(12k) > 72,600 hours
L70(12k) > 72,600 hours
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CLD-AP216
REV 14 43

DATA SET 15: 105°C; 1050 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 429 3.09 3153 3000 98.93 95.81 97.37 94.69 95.78 95.90 94.78 94.55 96.39 95.97 94.78 94.92
2 419 3.06 3133 3000 99.12 97.23 98.02 96.37 96.99 96.90 96.11 96.51 97.06 96.44 96.47 96.66
3 416 3.07 3107 3000 98.56 95.43 96.20 93.62 94.85 94.73 94.92 93.84 95.72 96.08 94.71 94.20
4 412 3.09 3081 3000 99.35 96.73 97.79 96.24 97.04 96.24 97.28 96.75 96.77 96.41 96.68 96.56
5 407 3.09 3121 3000 97.93 94.98 95.62 94.98 95.03 95.33 94.42 94.37 95.40 95.60 94.86 94.62
6 406 3.06 3073 3000 99.09 96.73 97.66 96.58 97.17 95.91 97.24 96.01 96.46 96.31 96.36 96.06
7 411 3.06 3099 3000 99.27 96.62 97.08 95.89 95.99 95.89 96.76 95.94 96.16 95.94 96.16 96.08
8 398 3.07 3062 3000 97.74 96.01 95.98 95.00 95.20 95.15 94.78 94.60 95.30 95.55 94.65 94.40
9 410 3.07 3095 3000 100.00 98.59 98.17 97.86 97.73 97.88 98.34 97.49 97.66 97.34 97.49 97.64

10 418 3.06 3104 3000 98.71 96.10 97.27 95.17 95.89 96.32 95.53 95.67 96.44 96.80 95.58 95.72
11 416 3.07 3031 3000 97.59 95.38 94.42 94.35 93.27 93.92 94.01 93.89 93.39 93.05 94.18 93.87
12 410 3.04 3067 3000 99.58 96.83 97.27 97.83 96.07 96.66 97.12 97.49 97.17 97.46 97.68 97.07
13 408 3.05 3103 3000 98.48 96.34 95.44 94.48 94.21 93.94 94.04 94.63 94.77 95.29 95.61 94.75
14 409 3.07 3085 3000 97.28 96.97 96.23 96.23 96.48 96.33 96.18 96.33 96.43 96.99 97.26 96.38
15 403 3.07 3114 3000 98.26 96.08 96.10 95.71 94.69 95.14 94.14 94.34 94.56 94.76 94.56 94.54
16 410 3.06 3058 3000 99.80 98.36 97.05 97.78 96.92 97.78 97.41 98.07 97.39 97.90 98.12 97.32
17 413 3.05 3105 3000 99.93 98.76 97.84 98.47 97.12 97.21 96.85 97.50 96.85 97.17 97.48 96.92
18 405 3.06 3132 3000 98.00 96.23 95.63 94.84 94.52 94.67 94.05 94.65 95.21 95.24 95.66 94.77
19 410 3.10 3062 3000 98.88 97.75 97.22 97.44 96.70 97.34 97.39 97.58 97.00 97.56 97.83 96.92
20 419 3.08 3078 3000 97.81 96.90 96.52 96.06 95.87 96.33 95.49 96.23 96.18 95.92 96.49 95.52
21 432 3.07 2994 3000 97.94 96.34 95.60 94.05 94.35 93.80 93.75 93.45 93.98 94.21 94.03 93.87
22 426 3.07 3044 3000 99.22 97.18 96.92 97.25 96.19 96.36 96.19 96.83 96.19 96.24 96.55 95.56
23 424 3.08 3012 3000 98.09 95.76 95.45 95.17 94.72 94.95 94.91 95.14 94.81 94.84 94.53 93.99
24 419 3.08 3002 3000 97.85 95.94 95.13 94.70 94.56 94.58 95.09 95.49 94.85 95.16 95.59 94.78
25 412 3.08 3043 3000 98.28 95.00 95.44 95.29 94.37 94.03 93.66 94.20 94.61 94.71 95.02 94.20
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 414 3.07 98.63 96.56 96.54 95.84 95.67 95.73 95.62 95.66 95.87 95.96 95.93 95.49
Median 412 3.07 98.56 96.34 96.52 95.71 95.87 95.90 95.49 95.67 96.18 95.97 95.66 95.52

σ 8 0.01 0.78 1.02 1.03 1.34 1.18 1.22 1.39 1.38 1.13 1.16 1.25 1.19
Min. 398 3.04 97.28 94.98 94.42 93.62 93.27 93.80 93.66 93.45 93.39 93.05 94.03 93.87
Max. 432 3.10 100.00 98.76 98.17 98.47 97.73 97.88 98.34 98.07 97.66 97.90 98.12 97.64

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4315 0.4108 3153 3000 0.0008 0.0009 0.0010 0.0008 0.0009 0.0010 0.0009 0.0011 0.0009 0.0009 0.0010 0.0010
2 0.4337 0.4131 3133 3000 0.0009 0.0011 0.0013 0.0011 0.0012 0.0013 0.0012 0.0013 0.0014 0.0012 0.0012 0.0013
3 0.4342 0.4109 3107 3000 0.0006 0.0007 0.0009 0.0006 0.0006 0.0007 0.0009 0.0010 0.0008 0.0009 0.0010 0.0009
4 0.4363 0.4122 3081 3000 0.0010 0.0008 0.0012 0.0008 0.0010 0.0010 0.0011 0.0012 0.0012 0.0011 0.0012 0.0011
5 0.4328 0.4096 3121 3000 0.0007 0.0007 0.0009 0.0008 0.0008 0.0009 0.0010 0.0010 0.0008 0.0008 0.0007 0.0007
6 0.4340 0.4062 3073 3000 0.0010 0.0007 0.0009 0.0008 0.0010 0.0009 0.0011 0.0010 0.0010 0.0010 0.0010 0.0010
7 0.4319 0.4048 3099 3000 0.0009 0.0003 0.0006 0.0006 0.0007 0.0007 0.0009 0.0010 0.0008 0.0008 0.0010 0.0009
8 0.4336 0.4040 3062 3000 0.0007 0.0006 0.0006 0.0004 0.0005 0.0006 0.0007 0.0008 0.0005 0.0007 0.0005 0.0005
9 0.4319 0.4043 3095 3000 0.0010 0.0011 0.0012 0.0008 0.0010 0.0011 0.0012 0.0012 0.0011 0.0012 0.0011 0.0012

10 0.4306 0.4026 3104 3000 0.0007 0.0004 0.0008 0.0006 0.0007 0.0007 0.0008 0.0009 0.0007 0.0009 0.0008 0.0007
11 0.4407 0.4152 3031 3000 0.0003 0.0005 0.0006 0.0003 0.0006 0.0004 0.0004 0.0005 0.0004 0.0007 0.0006 0.0007
12 0.4395 0.4173 3067 3000 0.0007 0.0005 0.0005 0.0007 0.0006 0.0006 0.0008 0.0008 0.0009 0.0008 0.0009 0.0009
13 0.4348 0.4117 3103 3000 0.0006 0.0002 0.0004 0.0003 0.0004 0.0006 0.0004 0.0005 0.0006 0.0007 0.0006 0.0006
14 0.4368 0.4138 3085 3000 0.0002 0.0004 0.0005 0.0004 0.0005 0.0005 0.0004 0.0006 0.0007 0.0006 0.0006 0.0007
15 0.4350 0.4136 3114 3000 0.0003 0.0004 0.0003 0.0004 0.0003 0.0003 0.0003 0.0005 0.0005 0.0005 0.0006 0.0004
16 0.4410 0.4193 3058 3000 0.0007 0.0006 0.0005 0.0007 0.0010 0.0010 0.0010 0.0009 0.0010 0.0010 0.0011 0.0009
17 0.4364 0.4155 3105 3000 0.0007 0.0007 0.0005 0.0007 0.0009 0.0009 0.0009 0.0009 0.0009 0.0008 0.0010 0.0008
18 0.4331 0.4116 3132 3000 0.0002 0.0001 0.0004 0.0003 0.0004 0.0004 0.0004 0.0003 0.0005 0.0005 0.0006 0.0005
19 0.4375 0.4124 3062 3000 0.0006 0.0007 0.0004 0.0009 0.0011 0.0013 0.0012 0.0012 0.0012 0.0012 0.0013 0.0011
20 0.4383 0.4161 3078 3000 0.0004 0.0003 0.0004 0.0004 0.0006 0.0006 0.0006 0.0006 0.0007 0.0006 0.0006 0.0005
21 0.4422 0.4136 2994 3000 0.0001 0.0002 0.0004 0.0002 0.0004 0.0003 0.0003 0.0005 0.0004 0.0006 0.0006 0.0008
22 0.4370 0.4090 3044 3000 0.0007 0.0008 0.0008 0.0008 0.0008 0.0006 0.0009 0.0009 0.0011 0.0009 0.0009 0.0009
23 0.4390 0.4093 3012 3000 0.0006 0.0006 0.0002 0.0001 0.0003 0.0004 0.0004 0.0005 0.0006 0.0005 0.0006 0.0006
24 0.4407 0.4116 3002 3000 0.0004 0.0004 0.0004 0.0005 0.0007 0.0006 0.0007 0.0007 0.0007 0.0006 0.0007 0.0007
25 0.4370 0.4089 3043 3000 0.0007 0.0007 0.0004 0.0002 0.0007 0.0006 0.0004 0.0007 0.0008 0.0006 0.0007 0.0008
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008
Median 0.0007 0.0006 0.0005 0.0006 0.0007 0.0006 0.0008 0.0009 0.0008 0.0008 0.0008 0.0008

σ 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002
Min. 0.0001 0.0001 0.0002 0.0001 0.0003 0.0003 0.0003 0.0003 0.0004 0.0005 0.0005 0.0004
Max. 0.0010 0.0011 0.0013 0.0011 0.0012 0.0013 0.0012 0.0013 0.0014 0.0012 0.0013 0.0013

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 44

DATA SET 15: 105°C; 1050 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 429 3.09 3153 3000
2 419 3.06 3133 3000
3 416 3.07 3107 3000
4 412 3.09 3081 3000
5 407 3.09 3121 3000
6 406 3.06 3073 3000
7 411 3.06 3099 3000
8 398 3.07 3062 3000
9 410 3.07 3095 3000

10 418 3.06 3104 3000
11 416 3.07 3031 3000
12 410 3.04 3067 3000
13 408 3.05 3103 3000
14 409 3.07 3085 3000
15 403 3.07 3114 3000
16 410 3.06 3058 3000
17 413 3.05 3105 3000
18 405 3.06 3132 3000
19 410 3.10 3062 3000
20 419 3.08 3078 3000
21 432 3.07 2994 3000
22 426 3.07 3044 3000
23 424 3.08 3012 3000
24 419 3.08 3002 3000
25 412 3.08 3043 3000
n 25 25 25 25

Mean 414 3.07
Median 412 3.07

σ 8 0.01
Min. 398 3.04
Max. 432 3.10

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
95.57 95.67 95.09 94.81 94.60 95.48 95.48 95.25 95.46 94.85 95.55 96.16
96.54 97.64 97.06 96.56 96.61 97.09 97.23 97.33 97.25 97.57 97.92 97.23
95.23 95.02 94.61 94.42 93.98 94.20 94.32 94.18 94.08 93.86 93.96 94.13
96.53 97.40 97.02 96.65 96.53 97.11 97.26 97.55 97.26 97.62 98.01 97.19
94.74 93.85 93.98 94.12 93.46 93.71 94.12 93.56 93.80 93.36 93.80 93.71
96.06 97.00 96.68 96.41 95.99 96.55 96.90 97.17 96.87 97.12 97.78 96.95
95.74 96.84 96.57 95.91 95.96 96.64 96.64 97.06 96.86 97.15 97.69 96.84
94.60 94.05 93.67 94.30 93.37 93.39 93.90 93.67 93.97 93.49 93.80 94.35
97.49 98.51 98.08 97.47 98.29 98.03 98.59 98.81 98.71 98.98 99.42 98.64
96.06 96.01 95.63 96.20 95.79 96.15 95.84 95.86 96.01 95.89 96.13 96.22
93.60 93.72 93.29 93.31 93.58 93.65 93.84 93.96 94.73 94.13 94.42 94.40
96.78 97.66 96.83 95.70 96.66 96.70 96.48 96.48 96.56 96.56 96.92 96.75
94.16 94.55 93.67 94.06 94.16 94.36 94.23 93.82 94.11 94.09 93.96 93.94
96.67 97.28 96.36 95.79 96.55 96.48 96.58 96.80 96.45 96.80 96.58 96.80
94.54 94.91 94.51 94.34 94.17 94.24 94.12 94.02 93.92 94.27 94.17 94.39
97.73 98.00 97.51 96.97 97.78 97.56 97.29 97.49 97.46 97.61 97.51 97.88
97.21 97.41 96.70 96.15 96.92 97.14 97.67 97.84 97.58 97.70 97.60 98.09
94.94 94.77 94.42 94.89 95.02 95.19 94.74 94.65 94.77 94.40 94.94 94.97
97.24 97.48 96.68 96.80 97.41 97.51 97.92 97.95 97.95 98.17 97.95 98.05
95.52 96.28 95.47 95.52 95.13 95.71 95.64 95.42 95.47 95.30 95.71 95.47
93.56 93.80 93.26 92.82 92.66 93.26 92.64 93.06 93.29 92.80 93.26 92.99
95.82 96.26 96.36 95.44 96.69 96.73 97.13 96.76 96.66 96.59 97.16 96.73
94.53 94.22 93.87 93.23 93.85 94.03 93.66 93.87 93.61 92.97 92.36 92.76
94.51 95.04 94.42 94.56 94.56 94.78 95.28 94.49 94.80 94.68 95.04 94.68
94.59 94.63 94.05 93.64 94.42 94.10 94.51 94.54 94.80 94.22 94.46 93.86

25 25 25 25 25 25 25 25 25 25 25 25
95.60 95.92 95.43 95.20 95.37 95.59 95.68 95.66 95.70 95.61 95.84 95.73
95.57 96.01 95.47 95.44 95.13 95.71 95.64 95.42 95.47 95.30 95.71 96.16
1.21 1.52 1.47 1.30 1.54 1.51 1.61 1.71 1.57 1.84 1.89 1.73
93.56 93.72 93.26 92.82 92.66 93.26 92.64 93.06 93.29 92.80 92.36 92.76
97.73 98.51 98.08 97.47 98.29 98.03 98.59 98.81 98.71 98.98 99.42 98.64

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4315 0.4108 3153 3000
2 0.4337 0.4131 3133 3000
3 0.4342 0.4109 3107 3000
4 0.4363 0.4122 3081 3000
5 0.4328 0.4096 3121 3000
6 0.4340 0.4062 3073 3000
7 0.4319 0.4048 3099 3000
8 0.4336 0.4040 3062 3000
9 0.4319 0.4043 3095 3000

10 0.4306 0.4026 3104 3000
11 0.4407 0.4152 3031 3000
12 0.4395 0.4173 3067 3000
13 0.4348 0.4117 3103 3000
14 0.4368 0.4138 3085 3000
15 0.4350 0.4136 3114 3000
16 0.4410 0.4193 3058 3000
17 0.4364 0.4155 3105 3000
18 0.4331 0.4116 3132 3000
19 0.4375 0.4124 3062 3000
20 0.4383 0.4161 3078 3000
21 0.4422 0.4136 2994 3000
22 0.4370 0.4090 3044 3000
23 0.4390 0.4093 3012 3000
24 0.4407 0.4116 3002 3000
25 0.4370 0.4089 3043 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0008 0.0010 0.0009 0.0009 0.0008 0.0010 0.0010 0.0011 0.0012 0.0010 0.0011 0.0011
0.0012 0.0012 0.0012 0.0012 0.0011 0.0013 0.0012 0.0015 0.0015 0.0014 0.0015 0.0014
0.0008 0.0009 0.0010 0.0009 0.0009 0.0012 0.0011 0.0013 0.0013 0.0013 0.0014 0.0014
0.0011 0.0012 0.0012 0.0012 0.0011 0.0014 0.0013 0.0016 0.0016 0.0016 0.0016 0.0016
0.0007 0.0006 0.0009 0.0009 0.0009 0.0011 0.0011 0.0011 0.0014 0.0013 0.0014 0.0014
0.0012 0.0011 0.0012 0.0011 0.0011 0.0012 0.0013 0.0015 0.0016 0.0015 0.0016 0.0016
0.0009 0.0010 0.0009 0.0009 0.0009 0.0011 0.0011 0.0013 0.0014 0.0012 0.0014 0.0013
0.0006 0.0005 0.0007 0.0007 0.0008 0.0009 0.0008 0.0010 0.0012 0.0011 0.0012 0.0012
0.0012 0.0012 0.0011 0.0011 0.0012 0.0013 0.0013 0.0015 0.0016 0.0015 0.0015 0.0014
0.0008 0.0008 0.0009 0.0009 0.0010 0.0010 0.0011 0.0013 0.0013 0.0012 0.0014 0.0013
0.0006 0.0006 0.0007 0.0007 0.0008 0.0007 0.0007 0.0007 0.0009 0.0008 0.0009 0.0009
0.0009 0.0009 0.0009 0.0007 0.0007 0.0007 0.0008 0.0010 0.0011 0.0011 0.0011 0.0011
0.0006 0.0005 0.0008 0.0007 0.0006 0.0008 0.0008 0.0009 0.0011 0.0009 0.0011 0.0010
0.0006 0.0007 0.0007 0.0008 0.0008 0.0005 0.0008 0.0010 0.0010 0.0011 0.0011 0.0010
0.0006 0.0006 0.0005 0.0006 0.0006 0.0006 0.0007 0.0007 0.0009 0.0009 0.0010 0.0011
0.0010 0.0009 0.0012 0.0011 0.0011 0.0012 0.0011 0.0013 0.0014 0.0013 0.0015 0.0015
0.0010 0.0008 0.0010 0.0009 0.0009 0.0009 0.0010 0.0012 0.0012 0.0013 0.0013 0.0013
0.0005 0.0005 0.0006 0.0007 0.0007 0.0006 0.0007 0.0009 0.0009 0.0010 0.0009 0.0010
0.0012 0.0011 0.0012 0.0013 0.0014 0.0014 0.0013 0.0015 0.0015 0.0015 0.0016 0.0015
0.0006 0.0007 0.0007 0.0007 0.0005 0.0008 0.0007 0.0008 0.0009 0.0009 0.0009 0.0010
0.0007 0.0007 0.0007 0.0008 0.0008 0.0008 0.0007 0.0010 0.0011 0.0011 0.0011 0.0012
0.0009 0.0011 0.0010 0.0010 0.0011 0.0012 0.0012 0.0015 0.0014 0.0014 0.0014 0.0015
0.0005 0.0005 0.0007 0.0012 0.0010 0.0012 0.0011 0.0012 0.0012 0.0012 0.0012 0.0012
0.0007 0.0008 0.0008 0.0010 0.0010 0.0010 0.0010 0.0008 0.0013 0.0008 0.0014 0.0014
0.0008 0.0007 0.0009 0.0010 0.0011 0.0010 0.0012 0.0014 0.0015 0.0014 0.0015 0.0016

25 25 25 25 25 25 25 25 25 25 25 25
0.0008 0.0008 0.0009 0.0009 0.0009 0.0010 0.0010 0.0012 0.0013 0.0012 0.0013 0.0013
0.0008 0.0008 0.0009 0.0009 0.0009 0.0010 0.0011 0.0012 0.0013 0.0012 0.0014 0.0013
0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0002 0.0003 0.0002 0.0002 0.0002 0.0002
0.0005 0.0005 0.0005 0.0006 0.0005 0.0005 0.0007 0.0007 0.0009 0.0008 0.0009 0.0009
0.0012 0.0012 0.0012 0.0013 0.0014 0.0014 0.0013 0.0016 0.0016 0.0016 0.0016 0.0016

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 45

DATA SET 11: 85°C; 1500 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 1500 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

1008 99.63% 0.0007 -0.1 N/R

2016 98.99% 0.0008 -0.2 N/R

3024 98.50% 0.0007 -0.1 N/R

4032 98.36% 0.0007 -0.2 N/R

5040 98.36% 0.0007 -0.2 N/R

6048 98.20% 0.0008 -0.2 N/R

7056 97.77% 0.0008 -0.1 N/R

8064 97.42% 0.0009 -0.2 N/R

9072 97.02% 0.0009 -0.2 N/R

10080 96.80% 0.0009 -0.2 N/R

11088 97.12% 0.0009 -0.2 -3.2%

12096 96.95% 0.0009 -0.2 -3.0%

13104 96.94% 0.0009 -0.2 -3.5%

14112 97.12% 0.0009 -0.2 -3.9%

15120 97.50% 0.0010 -0.3 -3.8%

16128 97.62% 0.0011 -0.3 -3.9%

17136 97.67% 0.0011 -0.3 -4.2%

18144 97.90% 0.0012 -0.4 -4.5%

19152 98.06% 0.0012 -0.4 -4.9%

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

20160 98.18% 0.0012 -0.4 -5.3%

21168 98.06% 0.0013 -0.4 -4.9%

22176 98.00% 0.0012 -0.4 -5.3%

23184 97.87% 0.0012 -0.4 -5.0%

24192 97.67% 0.0012 -0.4 -5.3%

Note: “N/R” indicates data points that are not reportedL
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CLD-AP216
REV 14 46

DATA SET 11: 85°C; 1500 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 24,192 hours
Test duration used for projection t=12,096 to t=24,192
α -8.766E-07
β 9.612E-01

L90(24k) > 145,000 hours
L80(24k) > 145,000 hours
L70(24k) > 145,000 hours

Reported Lifetimes
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CLD-AP216
REV 14 47

DATA SET 11: 85°C; 1500 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 1008 2016 3024 4032 5040 6048 7056 8064 9072 10080 11088 12096

1 559 3.11 3163 3000 100.07 99.79 98.64 98.64 98.98 98.23 97.85 97.15 97.39 96.54 96.96 96.37
2 559 3.15 3100 3000 99.64 98.82 98.75 98.44 98.66 98.62 97.78 97.62 97.41 97.55 98.00 98.09
3 533 3.10 3132 3000 99.59 98.57 97.75 97.78 97.71 97.95 97.54 96.24 97.11 95.96 95.94 95.76
4 532 3.18 3091 3000 99.44 98.23 98.36 97.88 98.14 97.46 96.69 97.03 96.80 96.86 97.01 97.05
5 559 3.14 3178 3000 99.16 98.39 97.78 97.77 97.82 97.57 96.71 96.57 96.75 96.39 96.84 96.94
6 541 3.15 3139 3000 100.00 99.19 98.65 98.36 98.74 98.37 97.56 97.43 97.60 97.41 97.75 97.36
7 554 3.12 3186 3000 99.26 98.56 98.32 97.62 97.89 97.35 96.66 96.95 96.84 96.77 97.27 97.11
8 550 3.22 3105 3000 99.62 99.33 98.58 98.80 98.76 98.53 98.20 97.56 97.89 97.60 98.02 97.71
9 523 3.12 3102 3000 99.89 99.75 98.53 98.66 98.43 98.49 98.49 97.90 97.17 97.40 97.05 96.92

10 525 3.13 3128 3000 99.52 99.28 98.78 98.72 98.02 98.00 97.62 97.20 96.51 96.40 96.93 96.70
11 527 3.14 3147 3000 100.19 99.41 98.80 98.80 98.86 98.88 98.31 98.27 97.78 97.42 97.42 97.61
12 561 3.26 3083 3000 99.06 98.04 97.92 97.97 97.33 97.67 97.58 96.99 96.15 95.99 96.22 96.83
13 549 3.27 3111 3000 99.40 98.69 98.41 97.99 98.76 98.09 97.54 97.74 97.28 96.81 97.76 97.17
14 558 3.24 3140 3000 100.00 99.10 98.51 98.10 98.23 98.23 97.56 97.38 97.13 96.72 97.60 97.29
15 551 3.20 3044 3000 99.33 99.18 99.29 98.67 98.58 99.02 98.47 97.77 98.17 97.77 97.57 97.15
16 551 3.16 3124 3000 99.27 98.80 98.22 97.99 98.75 98.40 98.19 97.44 96.57 96.30 96.79 96.21
17 534 3.19 3084 3000 100.17 99.53 99.59 99.31 99.12 99.25 98.73 98.82 98.14 98.16 98.50 98.33
18 544 3.16 3168 3000 99.34 99.32 98.92 98.58 98.58 98.99 98.24 98.24 97.61 97.41 98.02 97.85
19 546 3.31 3059 3000 99.98 99.27 98.55 98.66 98.44 98.17 97.82 97.40 96.37 97.01 96.85 95.99
20 548 3.26 3089 3000 99.82 98.96 98.16 97.81 98.72 98.07 97.77 97.66 96.66 95.91 96.99 96.41
21 529 3.13 3113 3000 99.62 99.39 98.92 99.21 98.75 98.34 98.34 97.90 96.75 96.58 96.43 96.28
22 544 3.15 3080 3000 99.61 98.71 98.77 99.08 98.42 98.51 98.47 97.94 97.07 97.02 97.68 97.64
23 529 3.26 3086 3000 99.70 99.11 98.47 98.28 97.83 97.90 97.64 96.71 96.14 95.63 95.92 95.86
24 556 3.18 3111 3000 99.30 98.06 97.30 97.75 97.52 97.34 97.28 96.69 95.84 95.81 96.06 96.44
25 525 3.09 3058 3000 99.71 99.31 98.49 98.23 98.06 97.56 97.27 96.93 96.38 96.59 96.47 96.61
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 543 3.18 99.63 98.99 98.50 98.36 98.36 98.20 97.77 97.42 97.02 96.80 97.12 96.95
Median 546 3.16 99.62 99.11 98.53 98.36 98.44 98.23 97.77 97.43 97.07 96.77 97.01 96.94

σ 13 0.06 0.32 0.49 0.48 0.49 0.48 0.53 0.57 0.60 0.63 0.67 0.71 0.69
Min. 523 3.09 99.06 98.04 97.30 97.62 97.33 97.34 96.66 96.24 95.84 95.63 95.92 95.76
Max. 561 3.31 100.19 99.79 99.59 99.31 99.12 99.25 98.73 98.82 98.17 98.16 98.50 98.33

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 1008 2016 3024 4032 5040 6048 7056 8064 9072 10080 11088 12096

1 0.4299 0.4084 3163 3000 0.0007 0.0007 0.0006 0.0008 0.0008 0.0008 0.0007 0.0008 0.0008 0.0009 0.0008 0.0006
2 0.4308 0.4026 3100 3000 0.0007 0.0008 0.0006 0.0009 0.0007 0.0007 0.0007 0.0008 0.0006 0.0006 0.0009 0.0009
3 0.4278 0.3998 3132 3000 0.0006 0.0005 0.0003 0.0004 0.0004 0.0003 0.0004 0.0005 0.0003 0.0003 0.0006 0.0006
4 0.4291 0.3977 3091 3000 0.0008 0.0007 0.0006 0.0007 0.0005 0.0006 0.0006 0.0006 0.0005 0.0007 0.0008 0.0008
5 0.4294 0.4092 3178 3000 0.0007 0.0008 0.0007 0.0009 0.0008 0.0008 0.0008 0.0008 0.0009 0.0011 0.0007 0.0007
6 0.4303 0.4063 3139 3000 0.0007 0.0007 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0004 0.0005 0.0006 0.0006
7 0.4240 0.3978 3186 3000 0.0009 0.0008 0.0007 0.0007 0.0008 0.0007 0.0008 0.0008 0.0007 0.0008 0.0010 0.0009
8 0.4291 0.3994 3105 3000 0.0008 0.0008 0.0006 0.0008 0.0006 0.0007 0.0007 0.0008 0.0006 0.0008 0.0008 0.0008
9 0.4356 0.4133 3102 3000 0.0005 0.0008 0.0007 0.0008 0.0007 0.0008 0.0007 0.0010 0.0009 0.0010 0.0008 0.0008

10 0.4326 0.4100 3128 3000 0.0009 0.0009 0.0007 0.0007 0.0007 0.0008 0.0008 0.0010 0.0012 0.0010 0.0009 0.0010
11 0.4305 0.4077 3147 3000 0.0009 0.0007 0.0008 0.0007 0.0007 0.0008 0.0008 0.0007 0.0011 0.0010 0.0007 0.0009
12 0.4363 0.4124 3083 3000 0.0007 0.0009 0.0008 0.0008 0.0008 0.0010 0.0010 0.0013 0.0010 0.0011 0.0011 0.0011
13 0.4333 0.4094 3111 3000 0.0008 0.0008 0.0008 0.0008 0.0008 0.0009 0.0011 0.0010 0.0013 0.0012 0.0012 0.0012
14 0.4303 0.4064 3140 3000 0.0009 0.0008 0.0008 0.0008 0.0008 0.0010 0.0011 0.0011 0.0012 0.0011 0.0012 0.0011
15 0.4409 0.4173 3044 3000 0.0008 0.0012 0.0012 0.0011 0.0013 0.0012 0.0014 0.0014 0.0016 0.0015 0.0015 0.0014
16 0.4333 0.4111 3124 3000 0.0007 0.0008 0.0008 0.0008 0.0009 0.0008 0.0009 0.0010 0.0011 0.0010 0.0009 0.0010
17 0.4368 0.4137 3084 3000 0.0007 0.0010 0.0009 0.0009 0.0009 0.0008 0.0010 0.0011 0.0011 0.0008 0.0010 0.0011
18 0.4311 0.4118 3168 3000 0.0005 0.0007 0.0007 0.0007 0.0008 0.0007 0.0008 0.0010 0.0011 0.0010 0.0010 0.0011
19 0.4380 0.4130 3059 3000 0.0009 0.0009 0.0009 0.0009 0.0009 0.0010 0.0010 0.0009 0.0011 0.0007 0.0010 0.0012
20 0.4344 0.4090 3089 3000 0.0011 0.0010 0.0009 0.0009 0.0010 0.0009 0.0008 0.0010 0.0012 0.0011 0.0011 0.0012
21 0.4336 0.4103 3113 3000 0.0006 0.0007 0.0006 0.0005 0.0007 0.0006 0.0007 0.0008 0.0007 0.0009 0.0007 0.0008
22 0.4388 0.4175 3080 3000 0.0005 0.0006 0.0005 0.0005 0.0005 0.0006 0.0006 0.0008 0.0008 0.0009 0.0008 0.0009
23 0.4348 0.4095 3086 3000 0.0008 0.0005 0.0008 0.0007 0.0006 0.0008 0.0008 0.0010 0.0012 0.0005 0.0009 0.0012
24 0.4327 0.4081 3111 3000 0.0005 0.0004 0.0003 0.0005 0.0007 0.0005 0.0005 0.0008 0.0004 0.0006 0.0008 0.0006
25 0.4396 0.4164 3058 3000 0.0006 0.0007 0.0007 0.0006 0.0006 0.0008 0.0008 0.0010 0.0008 0.0008 0.0008 0.0009
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0007 0.0008 0.0007 0.0007 0.0007 0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009
Median 0.0007 0.0008 0.0007 0.0008 0.0007 0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009

σ 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0002 0.0002
Min. 0.0005 0.0004 0.0003 0.0004 0.0004 0.0003 0.0004 0.0005 0.0003 0.0003 0.0006 0.0006
Max. 0.0011 0.0012 0.0012 0.0011 0.0013 0.0012 0.0014 0.0014 0.0016 0.0015 0.0015 0.0014
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# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 48

DATA SET 11: 85°C; 1500 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 559 3.11 3163 3000
2 559 3.15 3100 3000
3 533 3.10 3132 3000
4 532 3.18 3091 3000
5 559 3.14 3178 3000
6 541 3.15 3139 3000
7 554 3.12 3186 3000
8 550 3.22 3105 3000
9 523 3.12 3102 3000

10 525 3.13 3128 3000
11 527 3.14 3147 3000
12 561 3.26 3083 3000
13 549 3.27 3111 3000
14 558 3.24 3140 3000
15 551 3.20 3044 3000
16 551 3.16 3124 3000
17 534 3.19 3084 3000
18 544 3.16 3168 3000
19 546 3.31 3059 3000
20 548 3.26 3089 3000
21 529 3.13 3113 3000
22 544 3.15 3080 3000
23 529 3.26 3086 3000
24 556 3.18 3111 3000
25 525 3.09 3058 3000
n 25 25 25 25

Mean 543 3.18
Median 546 3.16

σ 13 0.06
Min. 523 3.09
Max. 561 3.31

La
m

p 
# Initial (0 hrs)

13104 14112 15120 16128 17136 18144 19152 20160 21168 22176 23184 24192
97.19 96.92 97.14 97.62 97.89 97.55 97.85 98.26 98.34 98.50 98.44 97.99
98.14 97.57 98.35 99.25 98.55 98.84 99.16 99.39 99.53 99.53 99.12 98.87
95.57 95.44 95.59 95.40 96.19 96.36 96.53 96.69 96.98 96.73 96.68 96.49
97.37 97.07 98.20 98.68 97.89 98.23 98.82 98.95 99.10 98.83 98.91 98.70
96.87 96.98 97.87 98.57 97.85 97.93 98.71 98.69 98.73 98.77 98.55 98.36
97.40 97.67 97.19 97.32 97.65 98.32 98.41 98.61 98.54 98.76 98.73 98.67
97.36 96.66 96.37 97.36 96.62 96.59 96.51 96.61 96.32 96.10 95.83 95.63
97.80 98.45 98.25 98.69 98.42 98.49 98.82 99.20 98.93 99.00 98.74 98.36
96.54 97.91 98.07 97.76 98.24 98.20 98.58 98.37 97.86 97.68 97.67 97.57
96.57 96.95 96.42 95.94 96.30 96.51 96.05 96.09 96.17 96.19 96.45 96.28
97.38 97.53 97.83 97.21 98.48 98.99 98.88 98.63 98.77 98.61 98.25 98.27
96.65 97.10 96.49 96.69 97.33 97.34 97.43 97.26 96.95 96.65 96.44 96.31
97.56 97.87 97.90 98.20 98.94 98.54 98.67 99.22 99.14 98.92 99.02 98.91
96.95 97.40 98.32 98.85 98.28 98.93 99.16 99.00 98.76 98.85 98.60 98.39
96.80 96.26 97.39 97.46 96.10 97.80 97.86 97.55 97.51 97.20 97.39 97.11
96.39 96.04 97.42 97.57 97.70 97.59 97.77 98.04 97.77 97.84 97.46 97.30
98.29 98.22 98.59 98.89 98.54 98.20 98.54 99.08 98.73 98.88 98.73 98.35
97.74 98.16 99.03 99.38 98.47 99.50 99.52 99.78 99.36 98.97 98.77 98.57
96.43 96.67 97.42 96.78 97.53 97.67 97.82 98.13 98.17 98.17 98.11 97.64
96.55 96.62 97.41 97.08 97.52 98.18 98.36 98.12 98.08 97.96 98.08 98.12
96.33 96.97 97.03 96.41 97.09 97.16 96.82 97.35 96.97 97.07 97.11 97.11
97.37 98.01 98.62 98.29 98.60 99.06 99.19 99.41 98.86 98.53 98.10 97.90
95.86 96.09 95.43 96.09 97.05 96.43 96.26 96.37 96.58 96.75 96.62 96.56
96.20 96.83 97.64 97.10 97.35 97.44 97.95 98.07 97.62 97.55 97.41 97.12
96.11 96.68 97.50 97.86 97.16 97.69 97.71 97.62 97.73 97.86 97.56 97.14

25 25 25 25 25 25 25 25 25 25 25 25
96.94 97.12 97.50 97.62 97.67 97.90 98.06 98.18 98.06 98.00 97.87 97.67
96.87 96.98 97.50 97.57 97.70 97.93 98.36 98.26 98.17 98.17 98.10 97.90
0.70 0.75 0.91 1.06 0.81 0.86 0.99 1.02 0.97 0.98 0.94 0.92
95.57 95.44 95.43 95.40 96.10 96.36 96.05 96.09 96.17 96.10 95.83 95.63
98.29 98.45 99.03 99.38 98.94 99.50 99.52 99.78 99.53 99.53 99.12 98.91

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4299 0.4084 3163 3000
2 0.4308 0.4026 3100 3000
3 0.4278 0.3998 3132 3000
4 0.4291 0.3977 3091 3000
5 0.4294 0.4092 3178 3000
6 0.4303 0.4063 3139 3000
7 0.4240 0.3978 3186 3000
8 0.4291 0.3994 3105 3000
9 0.4356 0.4133 3102 3000

10 0.4326 0.4100 3128 3000
11 0.4305 0.4077 3147 3000
12 0.4363 0.4124 3083 3000
13 0.4333 0.4094 3111 3000
14 0.4303 0.4064 3140 3000
15 0.4409 0.4173 3044 3000
16 0.4333 0.4111 3124 3000
17 0.4368 0.4137 3084 3000
18 0.4311 0.4118 3168 3000
19 0.4380 0.4130 3059 3000
20 0.4344 0.4090 3089 3000
21 0.4336 0.4103 3113 3000
22 0.4388 0.4175 3080 3000
23 0.4348 0.4095 3086 3000
24 0.4327 0.4081 3111 3000
25 0.4396 0.4164 3058 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

13104 14112 15120 16128 17136 18144 19152 20160 21168 22176 23184 24192
0.0008 0.0008 0.0007 0.0008 0.0010 0.0009 0.0010 0.0010 0.0010 0.0012 0.0011 0.0010
0.0010 0.0010 0.0009 0.0010 0.0012 0.0012 0.0011 0.0013 0.0014 0.0015 0.0013 0.0014
0.0007 0.0008 0.0007 0.0006 0.0009 0.0010 0.0008 0.0008 0.0009 0.0010 0.0011 0.0011
0.0008 0.0008 0.0009 0.0009 0.0010 0.0012 0.0012 0.0013 0.0013 0.0013 0.0012 0.0014
0.0008 0.0010 0.0011 0.0011 0.0013 0.0011 0.0012 0.0012 0.0012 0.0012 0.0012 0.0011
0.0007 0.0007 0.0007 0.0008 0.0011 0.0010 0.0012 0.0011 0.0011 0.0012 0.0012 0.0012
0.0009 0.0010 0.0006 0.0007 0.0007 0.0007 0.0009 0.0009 0.0011 0.0009 0.0009 0.0010
0.0008 0.0009 0.0008 0.0009 0.0010 0.0010 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012
0.0009 0.0009 0.0010 0.0014 0.0013 0.0012 0.0012 0.0013 0.0014 0.0011 0.0011 0.0010
0.0010 0.0011 0.0012 0.0012 0.0012 0.0014 0.0014 0.0015 0.0014 0.0013 0.0013 0.0014
0.0010 0.0009 0.0011 0.0010 0.0012 0.0011 0.0013 0.0013 0.0015 0.0014 0.0015 0.0015
0.0012 0.0011 0.0009 0.0010 0.0012 0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 0.0016
0.0012 0.0011 0.0015 0.0013 0.0013 0.0013 0.0014 0.0013 0.0015 0.0014 0.0015 0.0016
0.0010 0.0010 0.0012 0.0013 0.0012 0.0013 0.0013 0.0014 0.0013 0.0015 0.0016 0.0015
0.0012 0.0012 0.0016 0.0015 0.0013 0.0013 0.0013 0.0015 0.0015 0.0013 0.0016 0.0017
0.0010 0.0008 0.0011 0.0011 0.0013 0.0012 0.0012 0.0013 0.0014 0.0014 0.0015 0.0014
0.0010 0.0011 0.0011 0.0011 0.0012 0.0012 0.0013 0.0014 0.0015 0.0012 0.0013 0.0013
0.0010 0.0009 0.0012 0.0012 0.0013 0.0012 0.0014 0.0013 0.0014 0.0013 0.0012 0.0012
0.0010 0.0011 0.0012 0.0012 0.0011 0.0012 0.0011 0.0013 0.0014 0.0011 0.0011 0.0011
0.0010 0.0009 0.0013 0.0011 0.0013 0.0013 0.0012 0.0012 0.0013 0.0012 0.0013 0.0014
0.0007 0.0008 0.0009 0.0009 0.0010 0.0011 0.0011 0.0010 0.0011 0.0009 0.0010 0.0008
0.0008 0.0009 0.0010 0.0011 0.0012 0.0012 0.0013 0.0012 0.0012 0.0013 0.0012 0.0012
0.0010 0.0009 0.0011 0.0011 0.0010 0.0010 0.0011 0.0010 0.0010 0.0010 0.0011 0.0010
0.0007 0.0008 0.0008 0.0010 0.0010 0.0012 0.0010 0.0009 0.0009 0.0008 0.0008 0.0008
0.0010 0.0009 0.0011 0.0012 0.0012 0.0014 0.0014 0.0013 0.0013 0.0013 0.0012 0.0011

25 25 25 25 25 25 25 25 25 25 25 25
0.0009 0.0009 0.0010 0.0011 0.0011 0.0012 0.0012 0.0012 0.0013 0.0012 0.0012 0.0012
0.0010 0.0009 0.0011 0.0011 0.0012 0.0012 0.0012 0.0013 0.0013 0.0012 0.0012 0.0012
0.0002 0.0001 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
0.0007 0.0007 0.0006 0.0006 0.0007 0.0007 0.0008 0.0008 0.0009 0.0008 0.0008 0.0008
0.0012 0.0012 0.0016 0.0015 0.0013 0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 0.0017

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 49

DATA SET 14: 105°C; 1500 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 1500 mA

Testing Initiation Date December 09, 2015

Case Temperature [Ts] 105°C

Ambient Temperature [TA] 105°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 99.73% 0.0005 -0.1 N/R

1008 98.42% 0.0008 -0.2 N/R

1512 97.99% 0.0008 -0.2 N/R

2016 97.25% 0.0007 -0.2 N/R

2520 97.21% 0.0007 -0.1 N/R

3024 96.60% 0.0007 -0.2 N/R

3528 96.29% 0.0007 -0.1 N/R

4032 95.92% 0.0007 -0.2 N/R

4536 95.87% 0.0007 -0.2 N/R

5040 95.62% 0.0007 -0.2 N/R

5544 95.58% 0.0007 -0.2 N/R

6048 95.25% 0.0007 -0.2 N/R

6552 95.12% 0.0007 -0.2 N/R

7056 94.91% 0.0009 -0.2 N/R

7560 94.85% 0.0008 -0.2 N/R

8064 94.69% 0.0009 -0.2 N/R

8568 94.72% 0.0009 -0.2 N/R

9072 94.79% 0.0010 -0.3 N/R

9576 94.67% 0.0009 -0.3 N/R

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

10080 94.07% 0.0010 -0.3 N/R

Note: “N/R” indicates data points that are not reportedL
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CLD-AP216
REV 14 50

DATA SET 14: 105°C; 1500 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 10,080 hours
Test duration used for projection t=5,040 to t=10,080
α 2.620E-06
β 9.683E-01

L90(10k) = 27,900 hours
L80(10k) > 60,500 hours
L70(10k) > 60,500 hours

Reported Lifetimes
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CLD-AP216
REV 14 51

DATA SET 14: 105°C; 1500 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 565 3.13 3131 3000 100.30 99.24 98.87 97.82 98.07 98.05 97.66 97.42 97.40 97.19 97.03 96.81
2 536 3.19 3102 3000 100.28 100.26 99.05 98.82 99.05 97.54 97.44 97.89 97.41 97.65 97.39 97.14
3 525 3.16 3089 3000 100.50 99.41 99.56 98.76 99.03 98.63 97.98 97.79 97.43 97.10 97.52 96.15
4 565 3.23 3152 3000 99.70 98.90 98.14 98.03 98.03 97.11 96.44 96.60 96.44 96.62 96.64 95.89
5 556 3.13 3071 3000 99.35 98.20 97.39 97.26 96.60 97.28 96.04 95.97 96.24 95.79 95.59 95.99
6 546 3.10 3170 3000 100.13 98.44 98.99 97.88 98.28 97.29 96.48 96.32 95.66 95.26 95.77 95.55
7 549 3.16 3130 3000 100.82 98.89 98.42 97.92 97.61 97.67 96.92 96.94 97.07 96.74 96.10 96.56
8 554 3.14 3166 3000 99.91 98.14 97.56 96.59 96.35 96.26 96.37 95.54 96.07 95.18 95.99 95.74
9 539 3.25 3106 3000 100.65 98.68 98.18 97.48 98.03 96.68 96.20 96.42 96.44 96.14 96.51 95.29

10 552 3.11 3132 3000 100.49 98.70 98.88 98.35 98.26 96.94 96.25 95.36 95.71 95.73 94.73 95.22
11 559 3.17 3104 3000 100.14 98.43 98.34 97.92 98.46 98.03 97.10 96.87 96.73 96.98 96.58 95.38
12 548 3.23 3023 3000 100.40 98.01 98.12 97.30 97.85 97.59 97.14 97.01 96.97 96.35 95.84 94.53
13 528 3.11 3098 3000 100.70 98.41 99.17 97.33 97.46 96.27 97.08 95.42 96.04 96.12 96.35 95.44
14 535 3.18 3070 3000 100.13 99.35 99.14 97.85 98.17 97.53 96.84 95.77 96.50 95.87 96.76 96.09
15 558 3.17 3105 3000 99.37 98.51 97.17 96.34 97.12 96.52 95.31 95.36 94.84 95.09 94.98 94.48
16 539 3.10 3153 3000 98.18 96.61 96.07 95.33 95.72 94.99 95.31 94.75 94.45 94.53 94.53 93.82
17 538 3.11 3089 3000 100.22 99.87 98.27 98.64 97.47 97.19 96.99 96.54 95.42 94.77 94.68 95.68
18 552 3.20 3057 3000 98.46 97.84 96.74 95.94 94.82 94.60 94.73 94.46 95.11 94.26 94.24 94.15
19 552 3.14 3126 3000 98.23 97.36 97.25 96.33 96.94 95.91 96.00 95.00 95.69 95.60 95.76 95.38
20 563 3.17 3051 3000 99.24 97.30 96.70 95.77 96.01 94.67 95.12 94.50 94.85 94.32 94.04 94.12
21 532 3.09 3091 3000 98.74 97.16 97.16 95.97 95.26 95.35 95.54 94.81 95.00 94.71 95.00 95.05
22 555 3.25 3081 3000 99.86 98.70 97.51 96.56 96.67 96.22 95.55 95.51 94.70 95.04 94.52 94.02
23 537 3.09 3093 3000 98.99 98.32 97.95 98.19 97.09 96.11 95.79 95.79 95.88 94.88 93.93 94.75
24 547 3.15 3137 3000 99.30 97.71 97.26 96.12 95.61 95.30 94.99 94.66 93.56 93.89 93.89 93.49
25 546 3.23 3066 3000 99.27 98.02 97.87 96.68 96.39 95.27 96.04 95.27 95.03 94.78 95.07 94.65
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 547 3.16 99.73 98.42 97.99 97.25 97.21 96.60 96.29 95.92 95.87 95.62 95.58 95.25
Median 548 3.16 99.91 98.43 98.12 97.33 97.46 96.68 96.25 95.77 95.88 95.60 95.76 95.38

σ 11 0.05 0.78 0.85 0.90 1.02 1.16 1.12 0.87 1.02 1.02 1.03 1.10 0.95
Min. 525 3.09 98.18 96.61 96.07 95.33 94.82 94.60 94.73 94.46 93.56 93.89 93.89 93.49
Max. 565 3.25 100.82 100.26 99.56 98.82 99.05 98.63 97.98 97.89 97.43 97.65 97.52 97.14

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4318 0.4086 3131 3000 0.0003 0.0006 0.0006 0.0005 0.0006 0.0007 0.0006 0.0006 0.0006 0.0005 0.0004 0.0005
2 0.4370 0.4164 3102 3000 0.0007 0.0009 0.0008 0.0008 0.0008 0.0007 0.0008 0.0009 0.0008 0.0008 0.0009 0.0008
3 0.4365 0.4137 3089 3000 0.0011 0.0012 0.0013 0.0012 0.0012 0.0012 0.0015 0.0016 0.0014 0.0015 0.0015 0.0014
4 0.4274 0.4013 3152 3000 0.0003 0.0006 0.0004 0.0006 0.0004 0.0003 0.0001 0.0004 0.0003 0.0004 0.0004 0.0004
5 0.4352 0.4086 3071 3000 0.0002 0.0006 0.0005 0.0007 0.0006 0.0005 0.0004 0.0005 0.0005 0.0005 0.0005 0.0005
6 0.4266 0.4018 3170 3000 0.0002 0.0005 0.0004 0.0005 0.0004 0.0005 0.0003 0.0002 0.0003 0.0001 0.0003 0.0003
7 0.4298 0.4040 3130 3000 0.0002 0.0005 0.0004 0.0005 0.0004 0.0007 0.0005 0.0004 0.0003 0.0004 0.0006 0.0005
8 0.4290 0.4067 3166 3000 0.0003 0.0005 0.0007 0.0008 0.0007 0.0007 0.0006 0.0006 0.0006 0.0007 0.0007 0.0006
9 0.4331 0.4083 3106 3000 0.0007 0.0011 0.0009 0.0010 0.0009 0.0008 0.0009 0.0010 0.0011 0.0013 0.0010 0.0010

10 0.4313 0.4076 3132 3000 0.0002 0.0008 0.0006 0.0006 0.0005 0.0007 0.0005 0.0003 0.0003 0.0003 0.0002 0.0007
11 0.4357 0.4138 3104 3000 0.0006 0.0008 0.0009 0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0008 0.0009 0.0007
12 0.4402 0.4132 3023 3000 0.0009 0.0010 0.0011 0.0011 0.0012 0.0013 0.0013 0.0012 0.0014 0.0012 0.0012 0.0011
13 0.4371 0.4161 3098 3000 0.0007 0.0009 0.0009 0.0007 0.0006 0.0006 0.0007 0.0005 0.0005 0.0005 0.0005 0.0005
14 0.4382 0.4149 3070 3000 0.0010 0.0009 0.0011 0.0009 0.0009 0.0008 0.0009 0.0007 0.0007 0.0008 0.0009 0.0009
15 0.4351 0.4126 3105 3000 0.0005 0.0007 0.0007 0.0004 0.0006 0.0006 0.0004 0.0004 0.0005 0.0005 0.0006 0.0004
16 0.4323 0.4125 3153 3000 0.0007 0.0006 0.0008 0.0006 0.0008 0.0006 0.0007 0.0005 0.0004 0.0005 0.0005 0.0005
17 0.4376 0.4161 3089 3000 0.0005 0.0008 0.0007 0.0006 0.0006 0.0004 0.0004 0.0004 0.0005 0.0004 0.0005 0.0005
18 0.4353 0.4070 3057 3000 0.0003 0.0005 0.0004 0.0004 0.0003 0.0004 0.0005 0.0004 0.0006 0.0006 0.0005 0.0005
19 0.4329 0.4105 3126 3000 0.0004 0.0008 0.0008 0.0007 0.0008 0.0007 0.0008 0.0008 0.0007 0.0008 0.0008 0.0007
20 0.4357 0.4071 3051 3000 0.0005 0.0005 0.0004 0.0003 0.0005 0.0004 0.0005 0.0004 0.0006 0.0006 0.0006 0.0006
21 0.4371 0.4152 3091 3000 0.0007 0.0010 0.0009 0.0007 0.0006 0.0005 0.0008 0.0007 0.0008 0.0005 0.0006 0.0005
22 0.4350 0.4094 3081 3000 0.0005 0.0009 0.0010 0.0009 0.0009 0.0008 0.0005 0.0008 0.0008 0.0007 0.0007 0.0008
23 0.4376 0.4166 3093 3000 0.0004 0.0007 0.0008 0.0007 0.0007 0.0006 0.0006 0.0006 0.0007 0.0005 0.0005 0.0006
24 0.4322 0.4103 3137 3000 0.0010 0.0009 0.0011 0.0008 0.0005 0.0005 0.0006 0.0004 0.0003 0.0005 0.0007 0.0006
25 0.4351 0.4077 3066 3000 0.0006 0.0009 0.0008 0.0009 0.0010 0.0009 0.0010 0.0013 0.0010 0.0009 0.0010 0.0010
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0005 0.0008 0.0008 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007
Median 0.0005 0.0008 0.0008 0.0007 0.0006 0.0007 0.0006 0.0006 0.0006 0.0005 0.0006 0.0006

σ 0.0003 0.0002 0.0003 0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
Min. 0.0002 0.0005 0.0004 0.0003 0.0003 0.0003 0.0001 0.0002 0.0003 0.0001 0.0002 0.0003
Max. 0.0011 0.0012 0.0013 0.0012 0.0012 0.0013 0.0015 0.0016 0.0014 0.0015 0.0015 0.0014

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 52

DATA SET 14: 105°C; 1500 mA

LF (lm) VF (V) Calc. CCT ANSI 
Target

1 565 3.13 3131 3000
2 536 3.19 3102 3000
3 525 3.16 3089 3000
4 565 3.23 3152 3000
5 556 3.13 3071 3000
6 546 3.10 3170 3000
7 549 3.16 3130 3000
8 554 3.14 3166 3000
9 539 3.25 3106 3000

10 552 3.11 3132 3000
11 559 3.17 3104 3000
12 548 3.23 3023 3000
13 528 3.11 3098 3000
14 535 3.18 3070 3000
15 558 3.17 3105 3000
16 539 3.10 3153 3000
17 538 3.11 3089 3000
18 552 3.20 3057 3000
19 552 3.14 3126 3000
20 563 3.17 3051 3000
21 532 3.09 3091 3000
22 555 3.25 3081 3000
23 537 3.09 3093 3000
24 547 3.15 3137 3000
25 546 3.23 3066 3000
n 25 25 25 25

Mean 547 3.16
Median 548 3.16

σ 11 0.05
Min. 525 3.09
Max. 565 3.25

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
96.96 96.90 96.50 96.58 96.23 96.90 96.05 95.88
96.57 97.20 96.34 96.77 96.68 97.28 96.94 95.76
96.70 96.11 96.23 95.92 96.48 96.23 95.45 95.43
96.33 96.00 95.91 95.77 96.05 95.64 96.12 95.87
95.90 95.84 95.30 95.41 95.45 95.86 94.82 94.46
96.34 95.46 96.08 95.37 95.42 95.75 95.81 94.78
96.50 95.94 95.96 95.72 95.61 95.47 95.87 95.45
95.90 95.67 95.04 95.47 95.49 95.63 94.87 94.33
95.53 94.88 94.82 94.06 94.88 94.73 93.75 94.15
95.49 94.79 95.27 94.53 94.48 95.09 95.40 94.66
94.97 94.86 94.45 94.85 95.22 94.92 94.29 94.63
94.93 94.80 94.25 94.12 94.78 94.62 93.80 93.83
94.53 94.22 95.15 94.41 94.79 94.04 95.40 94.74
95.47 96.07 95.17 95.12 95.17 95.72 95.10 93.45
93.85 94.73 94.21 94.32 94.52 94.82 94.48 93.62
93.88 93.53 94.27 94.66 93.36 93.77 93.77 92.65
95.70 95.54 94.35 94.31 93.92 94.03 95.16 93.15
94.13 94.26 93.69 93.68 93.62 94.15 93.30 93.10
94.90 94.12 94.71 94.26 94.01 93.57 94.03 93.77
93.95 93.04 93.61 92.93 94.02 93.75 93.29 93.29
94.19 93.85 94.45 93.81 93.64 93.02 93.60 93.32
93.78 94.02 93.55 93.64 93.96 94.59 94.09 93.04
93.74 93.67 93.82 94.34 93.78 94.24 93.93 93.20
93.69 93.45 93.76 94.13 93.25 93.01 93.43 92.19
93.97 93.71 94.36 93.05 93.26 92.94 93.97 93.05

25 25 25 25 25 25 25 25
95.12 94.91 94.85 94.69 94.72 94.79 94.67 94.07
94.97 94.80 94.71 94.41 94.78 94.73 94.48 93.83
1.09 1.13 0.91 1.00 1.03 1.17 1.02 1.06
93.69 93.04 93.55 92.93 93.25 92.94 93.29 92.19
96.96 97.20 96.50 96.77 96.68 97.28 96.94 95.88

Lumen Maintenance (%)

CCx CCy Calc. CCT ANSI 
Target

1 0.4318 0.4086 3131 3000
2 0.4370 0.4164 3102 3000
3 0.4365 0.4137 3089 3000
4 0.4274 0.4013 3152 3000
5 0.4352 0.4086 3071 3000
6 0.4266 0.4018 3170 3000
7 0.4298 0.4040 3130 3000
8 0.4290 0.4067 3166 3000
9 0.4331 0.4083 3106 3000

10 0.4313 0.4076 3132 3000
11 0.4357 0.4138 3104 3000
12 0.4402 0.4132 3023 3000
13 0.4371 0.4161 3098 3000
14 0.4382 0.4149 3070 3000
15 0.4351 0.4126 3105 3000
16 0.4323 0.4125 3153 3000
17 0.4376 0.4161 3089 3000
18 0.4353 0.4070 3057 3000
19 0.4329 0.4105 3126 3000
20 0.4357 0.4071 3051 3000
21 0.4371 0.4152 3091 3000
22 0.4350 0.4094 3081 3000
23 0.4376 0.4166 3093 3000
24 0.4322 0.4103 3137 3000
25 0.4351 0.4077 3066 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
0.0006 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0010
0.0008 0.0009 0.0010 0.0010 0.0012 0.0013 0.0013 0.0013
0.0015 0.0017 0.0014 0.0015 0.0015 0.0014 0.0013 0.0014
0.0004 0.0006 0.0007 0.0006 0.0007 0.0007 0.0007 0.0009
0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007
0.0004 0.0006 0.0007 0.0006 0.0007 0.0007 0.0008 0.0008
0.0005 0.0007 0.0009 0.0008 0.0008 0.0008 0.0008 0.0008
0.0008 0.0008 0.0007 0.0008 0.0007 0.0008 0.0008 0.0007
0.0009 0.0010 0.0010 0.0009 0.0010 0.0011 0.0009 0.0010
0.0005 0.0006 0.0007 0.0006 0.0006 0.0008 0.0008 0.0007
0.0008 0.0009 0.0008 0.0009 0.0010 0.0010 0.0010 0.0011
0.0012 0.0014 0.0011 0.0012 0.0013 0.0013 0.0012 0.0014
0.0005 0.0008 0.0007 0.0009 0.0009 0.0009 0.0008 0.0009
0.0007 0.0010 0.0009 0.0009 0.0010 0.0011 0.0011 0.0011
0.0006 0.0007 0.0008 0.0008 0.0009 0.0009 0.0010 0.0011
0.0005 0.0007 0.0007 0.0008 0.0008 0.0010 0.0009 0.0011
0.0004 0.0006 0.0006 0.0006 0.0008 0.0007 0.0010 0.0010
0.0005 0.0008 0.0009 0.0009 0.0010 0.0011 0.0010 0.0009
0.0007 0.0010 0.0008 0.0010 0.0009 0.0010 0.0009 0.0010
0.0006 0.0009 0.0009 0.0009 0.0011 0.0011 0.0010 0.0010
0.0007 0.0006 0.0006 0.0007 0.0006 0.0006 0.0003 0.0006
0.0008 0.0009 0.0009 0.0009 0.0012 0.0012 0.0012 0.0012
0.0004 0.0007 0.0008 0.0007 0.0009 0.0010 0.0010 0.0011
0.0007 0.0011 0.0008 0.0009 0.0010 0.0011 0.0011 0.0014
0.0011 0.0012 0.0011 0.0011 0.0012 0.0012 0.0014 0.0013

25 25 25 25 25 25 25 25
0.0007 0.0009 0.0008 0.0009 0.0009 0.0010 0.0009 0.0010
0.0006 0.0008 0.0008 0.0009 0.0009 0.0010 0.0010 0.0010
0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
0.0004 0.0006 0.0006 0.0006 0.0006 0.0006 0.0003 0.0006
0.0015 0.0017 0.0014 0.0015 0.0015 0.0014 0.0014 0.0014

Chromaticity Shift (Δu'v')
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CLD-AP216
REV 14 53

DATA SET 12: 120°C; 1500 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 1500 mA

Testing Initiation Date November 2, 2015

Case Temperature [Ts] 120°C

Ambient Temperature [TA] 120°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 97.93% 0.0002 -0.1 N/R

1008 96.46% 0.0004 -0.1 N/R

1512 95.64% 0.0004 -0.2 N/R

2016 94.67% 0.0005 -0.2 N/R

2520 94.13% 0.0006 -0.2 N/R

3024 93.71% 0.0006 -0.3 N/R

3528 93.27% 0.0007 -0.3 N/R

4032 92.59% 0.0008 -0.3 N/R

4536 92.44% 0.0009 -0.4 N/R

5040 92.40% 0.0011 -0.3 N/R

5544 92.30% 0.0013 -0.3 N/R

6048 91.94% 0.0015 -0.6 N/R

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

Note: “N/R” indicates data points that are not reportedL
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CLD-AP216
REV 14 54

DATA SET 12: 120°C; 1500 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 6,048 hours
Test duration used for projection t=1,008 to t=6,048
α 9.077E-06
β 9.663E-01

L90(6k) = 7,830 hours
L80(6k) = 20,800 hours
L70(6k) = 35,500 hours

Reported Lifetimes
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CLD-AP216
REV 14 55

DATA SET 12: 120°C; 1500 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 525.0 3.10 3122 3000 98.27 96.51 95.79 94.59 93.07 93.05 92.34 91.81 91.71 92.21 92.44 92.00
2 526.9 3.13 3149 3000 98.90 97.46 96.72 94.91 94.53 94.33 94.23 93.38 93.22 93.68 92.83 92.33
3 554.5 3.25 3138 3000 98.92 97.24 95.80 93.90 94.01 92.68 92.46 91.38 91.65 92.12 92.41 91.54
4 549.2 3.26 3118 3000 98.58 96.36 95.68 94.81 93.85 93.15 93.21 91.93 92.23 91.62 91.41 91.64
5 531.7 3.13 3053 3000 97.99 96.78 96.16 94.92 93.96 93.85 92.80 92.55 92.44 92.65 92.74 91.71
6 538.1 3.16 3112 3000 98.35 97.21 96.56 96.52 95.56 95.09 93.70 93.70 93.70 93.87 94.16 94.15
7 548.6 3.16 3077 3000 98.82 96.28 95.84 94.95 95.24 94.15 94.68 93.75 94.00 92.85 93.00 92.11
8 556.1 3.15 3112 3000 97.79 95.97 95.72 94.19 93.24 92.23 92.41 91.31 91.98 91.58 91.44 91.98
9 547.9 3.23 3095 3000 98.10 96.08 94.98 93.54 93.30 92.13 92.95 91.86 91.44 91.42 91.86 90.62
10 549.6 3.26 3075 3000 98.93 96.80 96.32 94.38 94.03 92.92 92.89 92.01 91.89 91.05 91.56 91.72
11 527.8 3.11 3079 3000 97.97 97.27 95.43 94.37 93.99 94.01 93.29 92.72 92.90 93.10 93.58 93.03
12 530.0 3.12 3101 3000 97.21 95.72 95.55 94.57 94.19 94.13 93.19 92.38 92.83 92.83 92.72 92.04
13 562.1 3.12 3184 3000 96.25 95.53 94.72 94.24 93.81 93.06 92.28 91.69 91.73 91.69 91.41 90.54
14 544.5 3.12 3181 3000 97.01 95.21 94.93 94.03 93.31 92.76 92.64 91.75 91.50 91.42 91.07 90.67
15 557.7 3.15 3110 3000 97.63 96.95 96.09 95.36 95.36 95.55 94.58 93.89 93.17 93.11 92.47 92.76
16 562.3 3.15 3116 3000 97.74 97.05 95.47 94.70 94.61 95.13 94.04 93.83 92.83 92.85 92.03 91.39
17 560.1 3.16 3088 3000 98.52 97.07 96.43 95.27 94.97 95.16 93.98 93.16 92.64 92.66 92.32 92.47
18 533.4 3.14 3107 3000 96.14 95.29 94.15 94.26 92.91 92.31 91.56 91.53 90.64 91.04 90.64 89.91
19 553.8 3.12 3173 3000 97.13 96.17 94.80 94.28 94.01 94.51 94.01 93.52 93.26 93.12 92.96 93.12
20 571.6 3.18 3152 3000 98.30 96.20 95.66 95.61 94.56 94.09 94.07 93.58 92.98 93.16 93.00 92.97
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 546.5 3.16 97.93 96.46 95.64 94.67 94.13 93.71 93.27 92.59 92.44 92.40 92.30 91.94
Median 548.9 3.15 98.05 96.44 95.70 94.58 94.01 93.93 93.20 92.47 92.54 92.66 92.43 91.99

σ 13.8 0.05 0.83 0.69 0.67 0.67 0.76 1.06 0.86 0.93 0.86 0.86 0.88 1.02
Min. 525.0 3.10 96.14 95.21 94.15 93.54 92.91 92.13 91.56 91.31 90.64 91.04 90.64 89.91
Max. 571.6 3.26 98.93 97.46 96.72 96.52 95.56 95.55 94.68 93.89 94.00 93.87 94.16 94.15

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4346 0.4137 3122 3000 0.0002 0.0004 0.0002 0.0005 0.0005 0.0005 0.0005 0.0007 0.0008 0.0009 0.0012 0.0016
2 0.4319 0.4111 3149 3000 0.0001 0.0002 0.0001 0.0003 0.0005 0.0006 0.0008 0.0008 0.0009 0.0011 0.0014 0.0016
3 0.4304 0.4064 3138 3000 0.0002 0.0002 0.0003 0.0004 0.0006 0.0007 0.0008 0.0008 0.0009 0.0013 0.0014 0.0018
4 0.4325 0.4085 3118 3000 0.0003 0.0003 0.0001 0.0004 0.0006 0.0010 0.0010 0.0010 0.0011 0.0013 0.0017 0.0018
5 0.4378 0.4118 3053 3000 0.0001 0.0002 0.0002 0.0006 0.0006 0.0008 0.0006 0.0008 0.0009 0.0012 0.0016 0.0019
6 0.4350 0.4133 3112 3000 0.0003 0.0005 0.0005 0.0006 0.0005 0.0008 0.0008 0.0009 0.0010 0.0013 0.0016 0.0022
7 0.4371 0.4134 3077 3000 0.0001 0.0005 0.0007 0.0008 0.0007 0.0009 0.0010 0.0012 0.0012 0.0012 0.0016 0.0021
8 0.4343 0.4118 3112 3000 0.0000 0.0003 0.0004 0.0006 0.0006 0.0007 0.0007 0.0009 0.0009 0.0011 0.0012 0.0015
9 0.4340 0.4089 3095 3000 0.0003 0.0003 0.0006 0.0005 0.0006 0.0007 0.0009 0.0011 0.0010 0.0013 0.0014 0.0021
10 0.4372 0.4134 3075 3000 0.0005 0.0004 0.0008 0.0009 0.0008 0.0009 0.0010 0.0011 0.0012 0.0012 0.0015 0.0014
11 0.4381 0.4158 3079 3000 0.0003 0.0002 0.0003 0.0004 0.0004 0.0006 0.0006 0.0008 0.0009 0.0012 0.0014 0.0016
12 0.4369 0.4161 3101 3000 0.0004 0.0005 0.0003 0.0005 0.0005 0.0005 0.0007 0.0006 0.0008 0.0008 0.0011 0.0011
13 0.4291 0.4092 3184 3000 0.0002 0.0003 0.0004 0.0004 0.0005 0.0005 0.0005 0.0007 0.0007 0.0007 0.0008 0.0009
14 0.4284 0.4072 3181 3000 0.0001 0.0003 0.0004 0.0002 0.0005 0.0005 0.0006 0.0008 0.0008 0.0009 0.0010 0.0011
15 0.4309 0.4040 3110 3000 0.0003 0.0006 0.0005 0.0006 0.0007 0.0007 0.0009 0.0009 0.0009 0.0010 0.0010 0.0011
16 0.4311 0.4052 3116 3000 0.0004 0.0005 0.0006 0.0007 0.0007 0.0007 0.0007 0.0009 0.0010 0.0010 0.0010 0.0012
17 0.4333 0.4065 3088 3000 0.0003 0.0004 0.0005 0.0006 0.0008 0.0006 0.0006 0.0008 0.0009 0.0011 0.0012 0.0012
18 0.4354 0.4135 3107 3000 0.0002 0.0003 0.0004 0.0004 0.0004 0.0003 0.0005 0.0006 0.0010 0.0011 0.0014 0.0016
19 0.4259 0.4005 3173 3000 0.0003 0.0004 0.0004 0.0004 0.0004 0.0004 0.0006 0.0007 0.0007 0.0012 0.0011 0.0012
20 0.4286 0.4041 3152 3000 0.0001 0.0003 0.0005 0.0007 0.0008 0.0007 0.0008 0.0009 0.0010 0.0010 0.0013 0.0015
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 0.0002 0.0004 0.0004 0.0005 0.0006 0.0006 0.0007 0.0008 0.0009 0.0011 0.0013 0.0015
Median 0.0003 0.0003 0.0004 0.0005 0.0006 0.0007 0.0007 0.0008 0.0009 0.0011 0.0013 0.0016

σ 0.0001 0.0001 0.0002 0.0002 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0004
Min. 0.0000 0.0002 0.0001 0.0002 0.0004 0.0003 0.0005 0.0006 0.0007 0.0007 0.0008 0.0009
Max. 0.0005 0.0006 0.0008 0.0009 0.0008 0.0010 0.0010 0.0012 0.0012 0.0013 0.0017 0.0022
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m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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DATA SET 13: 85°C; 2000 mA

Tested LED Package Series XLamp XP-G3 Standard White LEDs 

Tested Drive Current [IF] 2000 mA

Testing Initiation Date February 10, 2016

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test Results Summary

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

0 100.00% 0.0000 0.0 0.0%

168 99.49% 0.0004 -0.1 N/R

1008 99.18% 0.0007 -0.1 N/R

1512 98.41% 0.0007 -0.1 N/R

2016 98.22% 0.0007 -0.1 N/R

2520 97.96% 0.0007 -0.1 N/R

3024 97.72% 0.0007 -0.1 N/R

3528 97.53% 0.0007 -0.1 N/R

4032 97.14% 0.0008 -0.1 N/R

4536 96.78% 0.0007 -0.1 N/R

5040 96.55% 0.0008 -0.1 N/R

5544 96.48% 0.0007 -0.1 N/R

6048 96.14% 0.0008 -0.2 N/R

Test 
Duration 

(hrs)

Relative 
Luminous 

Flux

Relative 
Color Shift 

(∆u’v’)

Relative 
CRI Shift 

(∆Ra)

Relative 
Voltage Shift 

(%∆VF)

Note: “N/R” indicates data points that are not reportedL
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DATA SET 13: 85°C; 2000 mA

TM-21 Projection from Cree’s Internal Calculator

Color Shift Graph

Test duration 6,048 hours
Test duration used for projection t=1,008 to t=6,048
α 5.713E-06
β 9.944E-01

L90(6k) = 17,500 hours
L80(6k) > 36,300 hours
L70(6k) > 36,300 hours
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DATA SET 13: 85°C; 2000 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 653.7 3.18 3127 3000 99.72 99.20 98.50 98.09 97.48 97.34 97.05 96.11 96.08 96.47 96.07 95.90
2 668.1 3.20 3171 3000 100.07 98.95 97.86 97.96 97.64 97.92 96.63 96.83 96.45 96.87 96.38 96.48
3 645.7 3.19 3149 3000 100.45 99.30 98.34 98.92 97.80 97.89 97.60 97.66 96.96 97.43 97.54 96.93
4 672.6 3.24 3189 3000 100.04 99.79 98.65 98.86 98.50 97.99 97.61 97.92 97.96 98.31 97.84 98.02
5 674.9 3.27 3186 3000 100.04 99.47 98.40 98.99 98.70 97.96 98.04 97.75 97.70 97.87 97.73 97.57
6 636.6 3.22 3168 3000 99.75 98.48 97.83 98.18 97.75 98.01 97.42 97.28 96.73 97.03 97.28 96.70
7 662.5 3.22 3172 3000 99.32 98.49 97.45 97.68 97.22 97.42 96.68 96.45 96.18 96.33 96.14 96.05
8 687.0 3.31 3172 3000 99.74 99.34 98.59 98.75 98.79 98.40 98.53 97.39 97.45 97.86 98.21 97.70
9 648.8 3.14 3148 3000 98.81 99.34 99.01 98.64 98.23 98.84 98.55 98.40 97.72 97.29 97.84 97.41
10 639.5 3.15 3152 3000 99.14 99.70 99.45 98.80 98.47 99.01 98.26 98.33 97.98 97.28 97.83 97.44
11 646.0 3.15 3112 3000 99.38 99.92 99.29 98.70 98.39 98.81 98.62 98.51 98.22 97.09 96.89 96.63
12 643.1 3.16 3108 3000 99.19 100.12 99.04 98.45 98.07 98.46 98.09 97.84 97.71 96.67 97.14 96.92
13 642.8 3.16 3110 3000 98.99 99.53 98.44 98.09 97.60 98.26 97.93 97.64 97.32 96.66 97.23 96.39
14 637.5 3.16 3080 3000 99.44 99.78 98.81 97.85 97.69 98.15 98.09 97.90 97.49 96.64 96.25 96.31
15 620.4 3.10 3159 3000 99.53 99.15 99.26 98.45 98.66 97.99 97.86 97.45 97.08 97.28 96.23 95.71
16 627.5 3.20 3103 3000 99.98 98.90 99.43 98.37 98.74 97.71 97.55 97.05 96.67 96.37 95.81 95.52
17 647.6 3.31 3102 3000 99.44 99.03 98.32 98.21 97.96 97.30 97.16 97.07 96.66 96.12 95.74 95.68
18 657.8 3.31 3144 3000 99.45 99.26 97.83 98.05 97.81 97.48 97.26 97.20 96.66 95.99 96.76 96.20
19 625.5 3.11 3153 3000 99.81 99.18 98.75 98.03 98.86 97.78 98.55 97.20 96.72 96.75 96.58 95.78
20 660.9 3.32 3139 3000 99.20 98.79 97.70 97.94 97.55 96.85 96.99 95.79 95.58 94.73 95.37 95.08
21 626.4 3.22 3128 3000 99.55 98.79 98.58 97.69 97.41 97.09 97.35 96.98 95.61 96.22 95.07 94.72
22 650.7 3.33 3141 3000 99.25 99.02 97.85 98.06 97.66 96.39 96.00 95.54 95.31 94.59 95.14 94.50
23 621.7 3.11 3104 3000 99.89 98.75 98.02 97.49 97.28 96.40 97.47 95.99 95.54 95.64 94.63 94.29
24 654.8 3.33 3137 3000 98.58 98.34 97.19 97.63 97.48 96.67 96.61 95.95 95.53 95.20 94.64 94.27
25 648.7 3.32 3145 3000 98.50 98.81 97.60 97.63 97.27 96.93 96.47 96.25 96.02 95.08 95.75 95.25
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 648.0 3.22 99.49 99.18 98.41 98.22 97.96 97.72 97.53 97.14 96.78 96.55 96.48 96.14
Median 647.6 3.20 99.45 99.18 98.44 98.09 97.80 97.89 97.55 97.20 96.72 96.66 96.38 96.20

σ 17.1 0.08 0.48 0.47 0.64 0.45 0.53 0.73 0.72 0.85 0.88 0.96 1.06 1.08
Min. 620.4 3.10 98.50 98.34 97.19 97.49 97.22 96.39 96.00 95.54 95.31 94.59 94.63 94.27
Max. 687.0 3.33 100.45 100.12 99.45 98.99 98.86 99.01 98.62 98.51 98.22 98.31 98.21 98.02

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4276 0.3987 3127 3000 0.0003 0.0007 0.0003 0.0005 0.0004 0.0007 0.0005 0.0007 0.0005 0.0004 0.0004 0.0003
2 0.4318 0.4137 3171 3000 0.0005 0.0009 0.0009 0.0009 0.0009 0.0009 0.0007 0.0009 0.0009 0.0008 0.0007 0.0008
3 0.4305 0.4080 3149 3000 0.0003 0.0008 0.0006 0.0008 0.0006 0.0007 0.0007 0.0010 0.0008 0.0007 0.0007 0.0007
4 0.4272 0.4055 3189 3000 0.0004 0.0009 0.0008 0.0007 0.0007 0.0008 0.0006 0.0007 0.0007 0.0007 0.0006 0.0006
5 0.4270 0.4047 3186 3000 0.0003 0.0009 0.0008 0.0008 0.0006 0.0008 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006
6 0.4291 0.4072 3168 3000 0.0002 0.0008 0.0005 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005
7 0.4264 0.4016 3172 3000 0.0005 0.0009 0.0008 0.0008 0.0007 0.0006 0.0007 0.0008 0.0008 0.0006 0.0007 0.0006
8 0.4264 0.4016 3172 3000 0.0004 0.0008 0.0006 0.0006 0.0006 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0007
9 0.4336 0.4148 3148 3000 0.0004 0.0004 0.0005 0.0006 0.0006 0.0006 0.0006 0.0007 0.0006 0.0007 0.0007 0.0008
10 0.4314 0.4104 3152 3000 0.0005 0.0007 0.0009 0.0010 0.0009 0.0010 0.0009 0.0010 0.0010 0.0011 0.0011 0.0011
11 0.4357 0.4149 3112 3000 0.0004 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0008 0.0007 0.0007 0.0009
12 0.4349 0.4126 3108 3000 0.0005 0.0007 0.0007 0.0008 0.0007 0.0008 0.0007 0.0008 0.0007 0.0009 0.0007 0.0009
13 0.4357 0.4146 3110 3000 0.0003 0.0005 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0007
14 0.4388 0.4175 3080 3000 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0008 0.0007 0.0008 0.0006 0.0009
15 0.4322 0.4131 3159 3000 0.0004 0.0006 0.0006 0.0007 0.0008 0.0008 0.0007 0.0008 0.0007 0.0008 0.0008 0.0009
16 0.4373 0.4172 3103 3000 0.0004 0.0005 0.0006 0.0005 0.0006 0.0006 0.0005 0.0005 0.0005 0.0006 0.0005 0.0007
17 0.4352 0.4124 3102 3000 0.0006 0.0007 0.0008 0.0007 0.0007 0.0008 0.0008 0.0009 0.0008 0.0010 0.0009 0.0010
18 0.4303 0.4069 3144 3000 0.0005 0.0008 0.0007 0.0008 0.0008 0.0008 0.0009 0.0010 0.0009 0.0010 0.0011 0.0008
19 0.4319 0.4116 3153 3000 0.0005 0.0005 0.0005 0.0004 0.0006 0.0005 0.0004 0.0006 0.0004 0.0005 0.0005 0.0006
20 0.4305 0.4067 3139 3000 0.0004 0.0004 0.0006 0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0007 0.0008 0.0007
21 0.4338 0.4127 3128 3000 0.0004 0.0005 0.0006 0.0007 0.0005 0.0005 0.0005 0.0006 0.0005 0.0006 0.0006 0.0007
22 0.4320 0.4103 3141 3000 0.0006 0.0008 0.0009 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0011
23 0.4353 0.4129 3104 3000 0.0004 0.0006 0.0005 0.0006 0.0005 0.0006 0.0006 0.0006 0.0005 0.0007 0.0006 0.0009
24 0.4313 0.4083 3137 3000 0.0005 0.0007 0.0007 0.0010 0.0010 0.0009 0.0010 0.0010 0.0010 0.0011 0.0010 0.0011
25 0.4300 0.4063 3145 3000 0.0004 0.0007 0.0008 0.0009 0.0008 0.0009 0.0009 0.0009 0.0009 0.0010 0.0010 0.0008
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0004 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0008 0.0007 0.0008 0.0007 0.0008
Median 0.0004 0.0007 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0008

σ 0.0001 0.0002 0.0001 0.0002 0.0002 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Min. 0.0002 0.0004 0.0003 0.0004 0.0004 0.0005 0.0004 0.0005 0.0004 0.0004 0.0004 0.0003
Max. 0.0006 0.0009 0.0009 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0011

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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MECHANICAL DIMENSIONS & TEMPERATURE MEASUREMENT POINT

Dimensions are in mm. All measurements are ±.13 mm unless otherwise indicated.

The LED temperature measurement point (TMPLED) should be measured on the PCB surface, as close to the LED’s thermal pad as possible 

(shown in the picture above). Either one of the two shown TMPLED locations may be used and are equivalent to each other.

TMPLED
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2. LUMINAIRE DATA 
 

Company: LUG Light Factory 

Model name: URBINI LED ED 3900lm.740 O9 szary 

Index: 130232.5L101.101 

Sample No.: 056/3/18 

Power supply: ELT LCM 42/350...1050-E set to 920mA 

Light source: LUG ML1600400.W740.02A 12 LED 

LED model: CREE XPG-3 BIN: S4 

Optic: O9 PC lens 

Supplementary 
information: 

- 

Dimensions of luminaire: Dimensions of luminous area: 

Length: 407 mm Length: 173 mm 

Width: 110 mm Width: 71 mm 

Height: 120 mm     C0-plane height: 0 mm 

 

  C90-plane height: 0 mm 

C180-plane height: 0 mm 

C270-plane height: 0 mm 

 
 

3. MEASUREMENT CONDITIONS AND STABILIZATION 
 

Photometric method: Photo-spectro-goniometer type C-γ, bandwith 380-750nm 

Measurement type: Absolute 

Sample position during measurement: Side, tilt 0° 

Measurement distance: 10,478 ±0,002 m 

Ambient temperature: 25 ±1,2°C 

Integrating time: Automatic 

Burning time and stabilization criterion: pre-stabilization time: >2h, stabilization: <0,5% during 15 min 

N/A 
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4. ELECTRICAL MEASUREMENTS RESULTS 
 

Voltage: 230 V 

Frequency: 50 Hz 

Current: 0,167 A 

Active power: 36,5 W 

Apparent power: N/A 

Reactive power: N/A 

Power factor: 0,948 

Current THD: N/A 

 
 

5. GONIOMETRIC MEASUREMENT RESULTS 

 

Total luminous flux: 3960,25 lm, relative measurement uncertainty: ±4,88%  

Light output ratio (LOR): 100,00% 

Lower hemisphere output ratio (DLOR): 100,00% 

Upper hemisphere output ratio (ULOR): -0,00% 

Maximum luminous intensity: 3121,94 cd, relative measurement uncertainty: ±4,88% 

Luminous efficacy: 108,5 lm/W 

Colour temperature: 4041 

Colour rendering index: 72,40 

Angular Colour Uniformity: 0,0325 

 
 

6. LIGHT INTENSITY DISTRIBUTION DIAGRAM 
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7. 3D CHART 
 

 

Legend:  - C0-C180  - C90-C270  - G0-G180 

 
 

8. UTILIZATION FACTORS 
 

k = 0.60: 0,187 k = 2.00: 0,585 

k = 0.80: 0,268 k = 2.50: 0,650 

k = 1.00: 0,342 k = 3.00: 0,699 

k = 1.25: 0,420 k = 4.00: 0,767 

k = 1.50: 0,485 k = 5.00: 0,811 
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9. LUMINOUS INTENSITY [CD/KLM] 
 

  0°  15°  30°  45°  60°  75°  90°  105° 120° 135° 150° 165° 

0° 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 

2° 230,0 237,8 250,6 249,6 253,8 255,9 256,3 254,1 253,9 249,3 244,9 238,8 

4° 230,2 246,7 266,2 269,2 275,6 279,0 280,1 277,5 275,8 268,5 260,2 248,0 

6° 230,6 254,9 281,0 286,0 294,8 298,7 300,3 298,4 295,3 286,7 274,5 257,6 

8° 231,3 262,9 293,3 301,6 312,5 315,7 317,3 315,5 312,7 302,9 288,1 265,9 

10° 231,1 269,7 304,5 315,4 325,8 327,5 326,3 326,2 326,3 317,2 299,9 272,8 

12° 230,9 275,7 315,0 326,9 333,6 332,1 329,9 331,5 333,4 328,5 311,3 279,0 

14° 230,8 281,7 325,9 332,3 332,1 332,0 329,4 330,8 334,4 335,1 321,6 285,7 

16° 229,8 287,2 334,2 332,7 330,1 329,8 327,3 328,5 333,0 337,7 330,1 291,8 

18° 229,6 293,2 339,3 329,8 328,9 330,2 329,1 329,1 331,7 336,3 336,3 298,9 

20° 228,8 297,9 343,6 329,4 329,5 332,8 333,3 333,0 333,9 337,3 341,9 306,2 

22° 227,87 302,48 345,71 330,57 331,10 336,57 337,20 336,78 337,80 339,52 346,26 313,48 

24° 227,96 307,94 348,14 332,76 334,37 339,98 341,34 341,33 341,79 343,82 349,81 322,63 

26° 228,89 316,00 350,24 336,16 336,88 342,95 343,96 345,23 346,87 349,47 355,12 331,62 

28° 231,36 326,33 355,35 340,92 340,12 341,79 341,64 344,75 352,07 356,50 361,93 339,84 

30° 235,10 336,81 361,53 345,71 340,11 339,01 340,55 343,34 355,19 364,54 368,47 347,49 

32° 238,24 346,78 370,10 351,85 339,26 333,60 335,24 341,36 355,60 374,57 377,18 355,61 

34° 241,46 356,58 379,20 356,88 334,26 326,30 325,76 336,93 352,22 383,62 387,93 364,35 

36° 244,32 365,05 389,44 362,39 324,88 314,95 312,04 326,22 343,36 390,80 401,22 374,18 

38° 247,31 373,49 400,59 365,77 314,51 292,35 290,76 302,12 333,88 396,31 415,63 386,74 

40° 250,91 382,32 411,49 368,27 302,36 280,78 280,24 286,92 323,52 401,96 429,08 399,09 

42° 254,60 390,85 423,89 369,25 294,36 270,13 272,87 276,67 317,04 408,28 443,30 408,28 

44° 257,56 398,78 437,91 369,62 288,96 271,73 282,94 278,95 309,65 412,86 457,91 417,29 

46° 259,47 406,84 453,24 367,70 293,70 287,14 291,89 296,68 313,40 413,65 472,15 427,51 

48° 261,64 415,87 466,71 370,41 310,52 287,25 288,04 297,29 332,35 414,68 486,39 439,49 

50° 265,54 426,85 476,86 382,57 318,54 281,35 277,94 292,28 340,24 430,24 500,17 453,86 

52° 270,43 438,42 490,11 397,49 314,66 264,48 254,51 276,18 338,11 444,87 515,71 467,89 

54° 275,63 452,11 508,13 406,88 298,64 226,37 203,51 239,89 322,97 462,20 537,04 484,95 

56° 283,84 471,26 529,25 405,63 259,98 164,17 139,71 172,45 288,61 462,02 560,43 507,17 

58° 293,84 495,51 553,99 387,81 196,98 112,46 98,55 117,51 220,67 448,37 592,15 544,53 

60° 317,87 533,02 576,57 351,03 140,50 88,91 85,13 91,09 159,33 413,12 633,03 606,99 

62° 342,61 587,83 607,78 297,12 98,45 79,87 77,77 79,82 105,67 358,34 682,54 692,20 

64° 360,54 659,89 636,09 239,38 76,92 71,89 70,91 71,47 79,65 297,39 711,93 739,42 

66° 363,50 700,65 642,34 185,05 66,01 65,98 65,18 66,31 67,05 231,97 702,05 759,06 

68° 384,89 742,73 617,60 132,10 58,27 60,59 55,39 60,70 57,34 165,45 664,17 772,93 

70° 410,72 787,30 585,04 93,42 53,38 50,60 44,29 49,85 51,45 117,61 602,82 766,42 

72° 422,11 788,32 536,17 67,64 50,89 42,36 38,34 42,29 48,74 80,77 521,85 711,38 

74° 360,40 698,07 442,06 51,07 47,43 36,90 32,64 36,19 46,41 56,71 413,29 572,26 

76° 235,50 445,11 322,70 40,13 43,83 31,24 27,25 30,97 43,00 40,79 280,53 269,44 

78° 81,21 174,96 186,12 31,99 39,31 25,83 22,03 25,62 39,85 31,48 143,25 100,42 

80° 40,11 85,26 78,98 27,80 35,24 20,96 17,24 20,24 38,03 26,23 56,04 54,38 

82° 24,36 43,19 40,50 24,80 33,20 15,60 12,69 15,47 39,15 20,62 31,50 29,63 

84° 13,70 15,99 23,65 20,61 31,58 10,46 8,02 10,69 36,35 15,29 17,18 9,59 

86° 6,11 6,69 13,16 13,67 25,25 6,40 5,31 7,17 25,67 10,34 8,32 5,13 

88° 2,82 3,93 7,77 7,39 15,87 3,41 2,53 3,43 15,48 5,52 5,06 2,31 

90° 0,86 1,84 5,29 3,87 6,69 1,22 1,52 1,96 6,62 2,89 2,53 1,81 
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  180° 195° 210° 225° 240° 255° 270° 285° 300° 315° 330° 345° 

0° 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 229,4 

2° 230,3 220,6 217,9 205,5 200,8 198,1 197,9 197,7 202,5 206,1 213,5 221,0 

4° 230,9 211,3 197,8 177,1 164,8 156,8 155,5 157,2 167,5 179,0 194,7 211,6 

6° 233,1 202,4 174,5 139,0 115,0 102,0 98,8 103,5 119,8 143,8 173,0 202,2 

8° 234,9 191,6 146,2 98,5 78,8 71,7 70,0 71,4 80,2 103,0 147,7 191,5 

10° 236,5 180,0 114,8 76,1 66,5 63,5 62,4 62,7 65,9 76,6 118,8 180,3 

12° 237,3 166,3 90,4 66,9 63,4 62,2 61,8 61,1 61,8 66,8 92,1 168,6 

14° 237,4 151,1 76,5 63,5 62,8 63,0 62,1 61,8 61,5 62,4 76,5 154,9 

16° 237,4 135,5 69,3 62,5 63,2 64,2 64,3 63,2 62,5 60,7 68,4 139,5 

18° 237,1 119,0 64,4 61,6 63,6 65,9 66,4 65,9 62,9 60,8 63,6 124,4 

20° 237,3 103,5 62,2 60,5 64,1 68,3 69,0 68,0 64,6 60,6 61,2 109,8 

22° 236,87 90,86 60,49 60,09 65,36 69,82 71,13 70,43 65,82 60,28 60,54 96,52 

24° 237,56 82,06 58,86 58,91 65,37 71,13 71,62 71,02 66,55 60,13 58,04 85,69 

26° 239,16 74,99 56,96 57,68 64,99 70,09 70,60 70,69 67,07 59,46 56,52 77,68 

28° 243,28 70,26 54,73 56,17 63,14 67,99 68,57 69,31 65,95 58,63 55,12 72,10 

30° 247,77 66,98 53,00 54,36 60,16 65,87 65,89 67,13 63,60 56,69 53,66 67,39 

32° 251,64 63,72 51,08 51,71 56,57 62,58 63,27 63,57 60,49 54,36 51,45 64,30 

34° 254,56 60,91 49,55 49,32 52,88 59,87 59,45 60,12 57,19 51,93 49,78 61,17 

36° 258,30 58,68 47,37 46,22 49,93 57,36 57,99 58,26 53,49 48,41 48,18 58,80 

38° 263,40 56,94 45,95 43,08 47,32 56,63 57,61 56,75 50,46 45,60 47,04 56,53 

40° 268,82 54,87 43,88 40,76 44,66 56,49 57,13 56,19 46,84 42,76 45,31 55,02 

42° 274,53 52,77 42,45 38,21 43,24 56,74 57,66 56,45 45,21 39,71 43,68 54,03 

44° 278,81 51,85 40,25 35,91 41,55 57,37 59,28 57,22 43,78 37,42 42,03 52,30 

46° 282,40 49,58 38,33 34,11 40,06 59,26 62,47 58,88 43,14 36,15 40,30 51,15 

48° 285,51 48,14 36,22 32,67 39,63 60,75 63,66 60,19 42,57 35,11 38,13 49,62 

50° 290,77 46,76 34,19 31,59 39,46 58,41 61,34 59,43 41,26 32,45 36,41 48,39 

52° 298,86 45,33 31,80 29,68 37,88 55,86 62,37 55,82 39,37 31,33 34,71 47,18 

54° 306,75 43,59 30,55 28,34 36,50 77,16 98,90 69,62 37,91 29,79 32,04 45,29 

56° 315,82 41,56 28,04 27,40 35,72 100,58 107,89 94,84 36,94 28,59 30,45 43,22 

58° 329,10 43,02 27,75 25,78 40,97 105,80 105,64 100,79 39,48 27,21 28,33 42,17 

60° 347,09 50,56 25,87 24,41 48,22 104,43 108,76 101,56 47,61 25,65 27,59 42,80 

62° 384,18 57,12 24,86 23,32 52,41 105,25 120,66 103,98 54,22 24,10 26,07 45,22 

64° 434,87 54,02 23,21 22,51 53,70 106,81 102,26 109,26 56,95 23,32 24,62 43,03 

66° 444,25 43,91 20,81 22,22 53,65 106,22 87,48 107,27 56,28 22,07 23,00 35,84 

68° 443,95 39,00 20,58 21,74 51,57 96,65 59,38 97,01 55,95 21,55 22,12 31,72 

70° 471,27 36,65 20,89 21,65 44,47 73,80 42,43 77,55 52,05 21,31 21,88 29,00 

72° 494,10 31,02 22,50 21,26 39,14 49,40 24,09 54,87 46,87 20,72 23,33 25,99 

74° 475,70 27,45 25,74 20,37 34,80 34,32 13,94 39,73 43,34 20,70 24,64 23,33 

76° 382,15 22,75 25,97 18,45 29,45 24,13 1,78 28,75 39,62 20,23 25,02 19,47 

78° 212,34 17,54 23,30 16,19 24,58 16,95 0,00 21,33 33,42 18,71 23,68 15,74 

80° 65,73 11,90 19,52 13,71 19,34 12,12 0,10 15,18 26,71 16,48 20,49 11,00 

82° 33,62 8,47 14,10 10,89 15,06 8,69 0,10 10,39 20,39 14,10 16,50 8,39 

84° 16,93 5,50 9,78 8,65 11,79 5,94 0,07 7,25 16,03 10,53 12,35 6,09 

86° 7,75 4,05 6,37 5,89 9,12 3,64 0,02 4,80 12,37 7,39 8,11 4,00 

88° 4,26 2,68 3,93 3,75 6,51 2,47 0,00 3,56 7,83 4,52 5,03 2,86 

90° 1,48 1,64 2,53 2,70 3,63 1,56 0,30 1,51 4,87 2,11 2,87 2,40 
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10. BEAM CONE 
 

 
 
 

11. BEAM ANGLES 
 

C plane Beam angle [°] Gamma max [°] Start [°] Stop [°] 

0-180 47,9 -72,0 -77,6 -29,7 

15-195 33,5 72,0 42,8 76,4 

30-210 62,9 66,0 13,1 76,0 

45-225 67,5 54,0 -2,1 65,3 

60-240 62,7 28,0 -3,7 59,0 

75-255 59,1 26,0 -3,3 55,8 

90-270 58,2 26,0 -3,2 55,0 

105-285 59,2 26,0 -3,2 56,0 

120-300 62,8 32,0 -3,4 59,4 

135-315 65,9 54,0 0,2 66,0 

150-330 48,6 64,0 26,2 74,9 

165-345 37,3 68,0 38,0 75,2 
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12. TM-30-18 CHARTS AND CALCULATIONS 
 

COLOR VECTOR GRAPHIC LOCAL CHROMA SHIFTS (Rcs,hj) 

 

 

LOCAL HUE SHIFTS (Rhs,hj) 

 

LOCAL COLOR FIDELITY (Rf,hj) 

 

COLOR SAMPLE FIDELITY (Rf,CESi) 

 

MAIN PARAMETERS 

Fidelity Index (Rf) 72 Gamut Index (Rg) 97 Skin Index (Rfskin) 77 

LOCAL CHROMA SHIFTS VALUES (Rcs,hj) 

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 

-15 % -12 % -5 % 7 % 15 % 13 % 2 % -7 % -13 % -17 % -5 % 6 % 13 % 14 % 5 % -4 % 

LOCAL HUE SHIFTS VALUES (Rhs,hj) 

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 

-0,04 0,099 0,22 0,21 0,13 -0,026 -0,12 -0,11 -0,046 0,13 0,25 0,21 0,049 -0,028 -0,18 -0,16 

LOCAL COLOR FIDELITY VALUES (Rf,hj) 

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 

75 73 58 65 74 80 81 79 80 64 62 62 80 80 75 75 
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13. CIE1931 CHART AND COLOURIMETRIC PARAMETERS 
 

 

CIE 1931 2° OBSERVER x: 0,3775 ±0,0015 

u’: 0,2254 y: 0,3711 ±0,0015 

v’: 0,4986 OTHER PARAMETERS 

L: 100,00 CCT: 4041 K 

a: 11,42 Chromaticity Error: 0,009 

b: 29,27 Colour Peak: 444,09 nm 

X: 3987,77 Colour Dominant: 580,0 nm 

Y: 3920,71 Purity: 0,247 

Z: 2655,41 Scotopic/Photopic: 0,60 
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14. SPECTRUM AND COLOUR RENDERING INDEX 
 

 

COLOUR RENDERING INDEXES 

Ra R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15 

72,4 71,1 77,5 81,6 73,1 70,4 68,2 80,1 57,1 -18,1 45,8 69,6 44,3 71,4 89,2 65,5 

 
 

15. EQUIPMENT USED 
 

NO. EQUIPMENT PRODUCER/TYPE SERIES MARK USED 

1. Goniometer C-γ GL Optic / GLG-20-1500 G1500-019 4/2017 LAB/UP/26  

2. AC power supply ITECH / IT7322 602130010727750003 LAB/UP/39  

3. DC power supply ITECH / IT6724H 600469010727730003 LAB/UP/40  

4. Power meter* ITECH / IT9121 60217300001045 LAB/PP/11  

5. Spectrometer* GL Optic / SPECTIS 1.0 VIS GLX10 X0010261/B14W0060 LAB/PP/30  

6. Spectrometer* GL Optic / SPECTIS 1.0 FLICKER VIS Xt010065/16J00129 LAB/PP/29  

7. Spectrometer* GL Optic / SPECTIS 5.0 UV-VIS-NIR Xt050149/1104N069 LAB/PP/31  

8. Luminance telescope* GL OPTIC / GL PSM GL 160324 LAB/UP/27  

9. Thermo-hygrometer* T&D / TR-72wf 4214 09BA LAB/UP/37  

10. Photometer* GL Optic / Photometer 3.0 LS + FLICKER GL180140 LAB/PP/32  

* - Periods nad calibration reports of measuring instruments available upon request. 
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2. LUMINAIRE DATA 
 

Company: LUG Light Factory 

Model name: URBINI LED ED 2450lm/740 O9 szary II klasa 

Index: 130232.5L162.101 

Sample No.: 056/3/18 

Power supply: Philips Xi LP 40W 0.3-1.0A S1 230V C123 sXt set to 500mA 

Light source: LUG ML1600400.W740.02A 12 LED 

LED model: CREE XPG-3 BIN: S4 

Optic: O9 PC lens 

Supplementary 
information: 

Test report is valid also for: 130232.5L041.101 URBINI LED ED 2450lm/740 O9 szary 

Dimensions of luminaire: Dimensions of luminous area: 

Length: 407 mm Length: 173 mm 

Width: 110 mm Width: 71 mm 

Height: 120 mm     C0-plane height: 0 mm 

 

  C90-plane height: 0 mm 

C180-plane height: 0 mm 

C270-plane height: 0 mm 

 
 

3. MEASUREMENT CONDITIONS AND STABILIZATION 
 

Photometric method: Photo-spectro-goniometer type C-γ, bandwith 380-750nm 

Measurement type: Absolute 

Sample position during measurement: Side, tilt 0° 

Measurement distance: 10,478 ±0,002 m 

Ambient temperature: 25 ±1,2°C 

Integrating time: Automatic 

Burning time and stabilization criterion: pre-stabilization time: >2h, stabilization: <0,5% during 15 min 

N/A 
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4. ELECTRICAL MEASUREMENTS RESULTS 
 

Voltage: 230 V 

Frequency: 50 Hz 

Current: 0,090 A 

Active power: 19,6 W 

Apparent power: N/A 

Reactive power: N/A 

Power factor: 0,946 

Current THD: N/A 

 
 

5. GONIOMETRIC MEASUREMENT RESULTS 

 

Total luminous flux: 2439,40 lm, relative measurement uncertainty: ±4,88%  

Light output ratio (LOR): 100,00% 

Lower hemisphere output ratio (DLOR): 99,97% 

Upper hemisphere output ratio (ULOR): 0,03% 

Maximum luminous intensity: 1886,99 cd, relative measurement uncertainty: ±4,88% 

Luminous efficacy: 124,46 lm/W 

Colour temperature: 4016 

Colour rendering index: 72,44 

Angular Colour Uniformity: 0,0352 

 
 

6. LIGHT INTENSITY DISTRIBUTION DIAGRAM 
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7. 3D CHART 
 

 

Legend:  - C0-C180  - C90-C270  - G0-G180 

 
 

8. UTILIZATION FACTORS 
 

k = 0.60: 0,184 k = 2.00: 0,576 

k = 0.80: 0,264 k = 2.50: 0,641 

k = 1.00: 0,337 k = 3.00: 0,690 

k = 1.25: 0,414 k = 4.00: 0,758 

k = 1.50: 0,477 k = 5.00: 0,802 
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9. LUMINOUS INTENSITY [CD/KLM] 
 

  0°  15°  30°  45°  60°  75°  90°  105° 120° 135° 150° 165° 

0° 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 

2° 236,8 243,9 251,9 255,3 259,5 259,2 261,5 258,9 257,5 253,4 247,8 241,3 

4° 238,9 253,8 266,6 273,1 281,2 282,4 285,0 281,6 278,0 269,7 260,9 248,7 

6° 239,9 261,4 280,2 291,2 298,7 300,8 302,4 299,7 294,7 285,8 272,7 256,7 

8° 241,3 268,1 291,9 304,8 312,8 315,4 315,5 314,0 308,7 299,8 285,1 262,9 

10° 242,9 275,3 302,3 315,9 324,1 323,8 323,2 322,3 319,5 311,1 295,3 269,8 

12° 243,1 281,3 311,3 324,2 328,6 326,8 324,7 324,4 324,6 319,8 305,2 275,2 

14° 243,8 286,5 318,7 326,9 326,2 326,9 326,0 325,8 326,5 325,3 313,0 281,3 

16° 243,6 292,4 324,7 324,2 324,7 325,3 323,6 325,4 324,6 326,9 320,2 286,7 

18° 244,5 297,6 328,0 322,2 324,1 324,5 324,9 323,8 323,1 326,0 324,2 292,1 

20° 244,1 303,9 328,9 321,9 323,1 327,3 328,5 327,0 325,7 326,6 329,6 299,0 

22° 243,34 310,20 328,66 322,58 325,03 330,10 331,75 330,42 327,64 327,52 331,67 305,06 

24° 244,28 315,45 329,99 325,53 327,97 334,38 335,22 335,31 331,76 331,73 333,70 311,10 

26° 247,71 322,23 332,99 328,26 330,45 336,52 337,71 337,54 335,18 335,86 336,98 318,20 

28° 250,88 330,72 338,34 333,93 333,10 335,36 337,87 338,20 339,87 341,55 342,44 326,37 

30° 255,01 338,67 345,00 338,84 333,55 332,31 334,24 335,43 342,17 348,16 349,35 332,31 

32° 259,06 346,86 352,81 343,60 333,62 329,69 333,18 335,41 343,02 355,82 356,72 338,99 

34° 264,28 354,18 361,36 349,19 329,14 324,47 326,65 331,70 341,42 363,42 365,12 345,87 

36° 267,65 360,30 370,87 354,35 322,20 310,99 312,54 318,79 336,22 371,48 375,88 352,69 

38° 271,92 367,93 383,09 355,62 310,13 292,95 295,65 300,49 324,87 375,97 388,54 361,78 

40° 276,53 376,49 394,08 356,20 301,10 282,04 281,38 287,94 313,74 379,59 400,76 372,38 

42° 281,62 383,51 405,09 355,51 296,34 273,04 275,16 277,66 308,70 384,60 412,59 381,49 

44° 285,74 392,33 417,95 357,21 290,76 275,50 283,12 276,88 304,00 389,66 425,42 389,41 

46° 289,21 400,73 432,26 356,96 296,84 291,81 294,74 295,58 304,47 392,58 440,21 398,50 

48° 291,78 411,27 445,94 362,51 315,60 292,08 290,35 298,38 325,24 393,92 454,17 408,59 

50° 296,06 424,26 457,00 379,03 323,20 287,77 283,24 295,30 335,22 407,11 467,81 421,62 

52° 302,59 438,00 470,23 397,00 319,99 273,37 265,77 282,64 336,32 425,78 481,00 434,06 

54° 308,85 450,93 488,18 410,76 307,51 246,88 232,31 260,12 327,33 439,85 499,42 447,93 

56° 317,02 469,53 504,40 408,22 279,68 190,75 164,55 204,61 305,27 446,64 521,44 465,13 

58° 327,35 496,58 525,95 392,50 220,19 131,25 109,99 140,24 255,51 439,02 543,04 489,27 

60° 344,66 528,79 545,35 359,16 157,64 94,45 88,34 98,85 188,89 417,33 572,13 528,12 

62° 377,02 578,36 567,90 308,51 108,66 82,10 77,89 84,86 133,18 368,81 609,19 586,92 

64° 419,65 648,85 585,86 248,59 81,84 72,58 70,25 73,61 93,01 320,28 649,74 656,51 

66° 426,95 706,03 588,25 191,19 70,03 65,56 64,86 65,31 74,92 262,06 661,14 687,30 

68° 435,83 735,61 558,54 137,86 60,19 61,11 58,27 60,34 63,01 200,95 649,58 710,04 

70° 469,31 767,06 515,83 96,63 53,76 52,42 47,78 53,35 53,09 141,33 614,13 737,58 

72° 493,72 773,55 468,67 70,05 51,04 42,17 38,79 42,78 46,97 101,04 561,05 734,37 

74° 467,95 724,16 398,41 52,50 46,23 36,70 33,50 36,32 43,49 71,26 483,86 677,78 

76° 348,07 583,33 305,82 40,56 42,23 31,37 27,55 31,78 41,20 50,00 375,82 509,30 

78° 161,86 286,49 198,47 32,46 37,59 25,62 23,25 27,08 38,84 35,79 239,68 216,42 

80° 54,38 125,08 91,62 27,45 32,75 21,28 17,90 21,48 35,93 27,81 107,41 84,22 

82° 30,07 66,79 44,80 24,99 30,45 15,62 12,89 17,15 35,77 21,74 44,47 43,75 

84° 14,76 34,53 26,00 23,41 28,45 10,57 9,38 11,71 36,50 17,20 24,55 17,80 

86° 5,43 9,83 15,83 14,96 25,77 6,76 4,76 7,08 27,94 11,68 11,16 4,81 

88° 2,06 5,30 8,33 9,36 16,48 3,90 2,14 4,33 17,07 7,27 4,45 2,62 

90° 0,36 2,76 5,41 3,20 6,95 0,96 0,14 1,24 8,13 3,15 2,55 2,15 
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  180° 195° 210° 225° 240° 255° 270° 285° 300° 315° 330° 345° 

0° 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 235,0 

2° 233,9 227,1 219,3 212,3 206,7 202,2 204,2 205,0 209,0 214,7 221,2 228,2 

4° 233,4 216,6 200,4 182,8 170,3 160,3 162,4 164,2 175,7 188,8 206,7 222,0 

6° 233,8 206,6 177,8 147,1 124,4 110,1 108,9 115,3 133,0 157,4 188,7 215,4 

8° 234,7 196,2 151,7 106,7 83,1 73,6 73,4 75,8 89,3 123,5 167,4 208,7 

10° 234,6 184,7 123,8 79,0 66,8 64,2 63,2 63,5 68,8 87,4 142,9 199,8 

12° 233,6 171,3 95,0 66,5 62,7 61,8 61,7 61,5 61,4 70,9 117,5 191,1 

14° 232,7 156,6 77,4 62,4 62,9 63,1 61,9 62,2 60,8 62,8 92,3 181,0 

16° 233,4 141,7 67,3 61,9 62,8 64,4 64,1 63,9 60,6 61,4 76,6 171,4 

18° 232,3 125,7 62,3 60,6 64,4 65,7 67,1 65,9 62,0 59,1 67,4 161,0 

20° 230,2 110,2 59,1 60,5 64,9 68,5 69,4 68,9 62,4 58,2 61,7 149,4 

22° 229,54 94,93 58,27 60,35 66,36 70,51 71,76 70,17 64,98 58,96 58,36 136,47 

24° 229,17 83,05 56,25 59,68 66,74 71,29 71,85 71,26 65,44 57,83 56,96 125,12 

26° 230,17 74,03 54,05 58,52 66,18 70,47 70,91 71,23 65,20 56,59 55,07 112,55 

28° 233,13 67,87 51,66 56,26 64,44 69,85 70,18 69,50 64,27 55,12 53,27 100,94 

30° 235,65 63,65 50,42 54,37 61,91 66,88 67,33 66,95 61,30 53,02 51,83 93,30 

32° 238,03 59,33 48,30 52,25 58,34 63,51 64,89 63,47 58,24 50,96 49,42 86,39 

34° 240,97 57,14 46,85 49,70 55,45 61,55 61,30 59,96 54,32 49,07 48,18 80,00 

36° 243,09 53,90 44,37 46,01 52,15 60,73 59,25 57,93 50,34 45,38 46,74 74,88 

38° 245,67 51,25 43,22 42,66 48,54 59,16 58,92 56,75 47,69 43,06 44,75 69,83 

40° 249,39 49,65 41,49 41,15 46,91 59,60 58,81 54,37 43,64 40,88 44,33 66,61 

42° 253,82 47,82 39,74 36,93 44,59 59,10 58,59 55,36 41,85 37,88 42,37 62,97 

44° 257,42 46,55 37,59 35,60 43,07 60,31 61,79 56,16 41,09 36,11 40,19 60,49 

46° 260,18 45,46 35,87 33,42 42,28 62,91 63,96 57,32 40,42 33,97 39,37 57,43 

48° 261,24 43,56 33,50 31,94 42,03 63,39 65,17 58,15 38,63 32,74 37,40 55,72 

50° 264,59 41,56 32,43 30,70 40,73 60,92 61,88 55,39 37,61 31,12 35,00 52,98 

52° 270,64 39,63 29,86 29,34 38,98 61,55 70,97 53,64 36,46 29,49 33,82 51,12 

54° 276,06 37,70 28,02 28,16 38,37 99,55 111,14 73,50 34,72 28,04 31,32 48,58 

56° 283,84 36,55 26,86 26,96 42,31 116,79 119,34 98,71 33,62 26,94 29,10 46,03 

58° 294,87 37,25 25,59 25,77 54,12 118,76 117,29 106,93 35,39 26,41 28,00 46,06 

60° 312,23 44,76 25,24 24,61 63,50 117,64 120,94 108,24 41,58 24,06 26,41 50,13 

62° 342,04 47,64 23,70 23,04 66,90 123,18 126,59 109,09 47,30 22,81 25,70 57,55 

64° 382,04 43,72 22,20 23,23 68,06 114,69 109,96 111,31 49,38 21,36 23,73 54,09 

66° 384,64 35,89 20,03 22,81 65,36 110,59 89,46 114,07 50,82 21,03 22,57 46,68 

68° 382,66 31,64 18,99 23,23 58,20 86,75 63,29 100,18 49,45 19,39 21,31 44,13 

70° 411,39 28,56 20,38 23,18 53,02 68,99 36,14 82,13 48,02 19,13 21,81 42,34 

72° 440,62 24,76 22,48 22,79 49,38 45,29 23,12 59,32 41,63 18,89 23,87 42,18 

74° 428,78 21,67 23,98 22,94 43,79 28,68 9,52 44,48 37,13 19,63 26,60 38,49 

76° 346,87 18,27 21,89 19,47 37,48 19,51 0,00 33,05 32,89 17,30 25,56 29,28 

78° 184,82 14,58 18,86 17,33 28,07 12,13 0,00 22,81 26,89 16,58 21,80 20,04 

80° 61,99 8,88 15,39 13,24 21,61 8,22 0,00 16,63 22,16 14,65 18,43 11,83 

82° 29,05 6,33 11,26 10,48 16,33 5,08 0,00 11,63 17,26 11,83 14,03 7,66 

84° 13,91 4,22 7,05 7,92 11,85 3,90 0,00 7,32 12,30 8,53 9,53 3,78 

86° 6,74 2,20 4,53 5,25 8,39 2,28 0,00 4,61 9,89 6,13 5,74 2,31 

88° 2,83 1,67 2,27 2,67 5,78 1,24 0,00 3,17 5,99 3,51 3,12 1,71 

90° 0,28 0,59 1,69 0,31 1,86 0,00 0,00 1,16 1,51 0,24 1,40 1,16 
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10. BEAM CONE 
 

 
 
 

11. BEAM ANGLES 
 

C plane Beam angle [°] Gamma max [°] Start [°] Stop [°] 

0-180 51,6 72,0 25,5 77,1 

15-195 34,6 72,0 42,7 77,3 

30-210 67,8 66,0 8,4 76,2 

45-225 68,0 54,0 -2,5 65,5 

60-240 63,9 32,0 -4,2 59,7 

75-255 60,4 26,0 -3,6 56,8 

90-270 59,6 28,0 -3,7 55,9 

105-285 60,9 28,0 -3,8 57,1 

120-300 64,8 32,0 -4,2 60,6 

135-315 68,4 56,0 -1,2 67,3 

150-330 55,7 66,0 20,9 76,7 

165-345 37,6 70,0 39,3 77,0 
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12. TM-30-18 CHARTS AND CALCULATIONS 
 

COLOR VECTOR GRAPHIC LOCAL CHROMA SHIFTS (Rcs,hj) 

 

 

LOCAL HUE SHIFTS (Rhs,hj) 

 

LOCAL COLOR FIDELITY (Rf,hj) 

 

COLOR SAMPLE FIDELITY (Rf,CESi) 

 

MAIN PARAMETERS 

Fidelity Index (Rf) 72 Gamut Index (Rg) 97 Skin Index (Rfskin) 78 

LOCAL CHROMA SHIFTS VALUES (Rcs,hj) 

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 

-15 % -12 % -5 % 6 % 14 % 13 % 2 % -7 % -13 % -17 % -5 % 6 % 13 % 14 % 5 % -4 % 

LOCAL HUE SHIFTS VALUES (Rhs,hj) 

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 

-0,041 0,098 0,22 0,21 0,13 -0,025 -0,12 -0,11 -0,043 0,13 0,25 0,21 0,047 -0,029 -0,18 -0,17 

LOCAL COLOR FIDELITY VALUES (Rf,hj) 

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 

74 73 58 66 74 80 82 79 80 64 62 61 79 80 75 74 
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13. CIE1931 CHART AND COLOURIMETRIC PARAMETERS 
 

 

CIE 1931 2° OBSERVER x: 0,3786 ±0,0015 

u’: 0,2258 y: 0,3720 ±0,0015 

v’: 0,4992 OTHER PARAMETERS 

L: 100,00 CCT: 4016 K 

a: 11,54 Chromaticity Error: 0,009 

b: 29,84 Colour Peak: 445,94 nm 

X: 2474,81 Colour Dominant: 580,0 nm 

Y: 2431,45 Purity: 0,253 

Z: 1630,41 Scotopic/Photopic: 0,60 

 



 PHOTOMETRIC TEST REPORT  

LM-79 & EN 13032 
 

F – 10A/POL - 01 Nr wydania: 06 Data wydania: 07.01.2020 Strona(Page) 10 z 10 

 

 

14. SPECTRUM AND COLOUR RENDERING INDEX 
 

 

COLOUR RENDERING INDEXES 

Ra R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15 

72,4 71,4 77,5 81,5 73,3 70,6 68,2 80,0 56,9 -18,6 46,0 70,1 43,3 71,7 89,1 65,5 

 
 

15. EQUIPMENT USED 
 

NO. EQUIPMENT PRODUCER/TYPE SERIES MARK USED 

1. Goniometer C-γ GL Optic / GLG-20-1500 G1500-019 4/2017 LAB/UP/26  

2. AC power supply ITECH / IT7322 602130010727750003 LAB/UP/39  

3. DC power supply ITECH / IT6724H 600469010727730003 LAB/UP/40  

4. Power meter* ITECH / IT9121 60217300001045 LAB/PP/11  

5. Spectrometer* GL Optic / SPECTIS 1.0 VIS GLX10 X0010261/B14W0060 LAB/PP/30  

6. Spectrometer* GL Optic / SPECTIS 1.0 FLICKER VIS Xt010065/16J00129 LAB/PP/29  

7. Spectrometer* GL Optic / SPECTIS 5.0 UV-VIS-NIR Xt050149/1104N069 LAB/PP/31  

8. Luminance telescope* GL OPTIC / GL PSM GL 160324 LAB/UP/27  

9. Thermo-hygrometer* T&D / TR-72wf 4214 09BA LAB/UP/37  

10. Photometer* GL Optic / Photometer 3.0 LS + FLICKER GL180140 LAB/PP/32  

* - Periods nad calibration reports of measuring instruments available upon request. 
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Cree® XLamp® XT-E White LEDs

INFORMATION REQUIRED BY LM-80-08

Cree classifies these LEDs as “LED packages” per Sep 9, 2011 ENERGY STAR guidelines1.

1.   Number of LED light sources tested See individual data sets on following pages.

2.   Description of LED light sources XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

All measurements provided are LED package measurements.

3.   Description of test and auxiliary equipment Instrument Systems ISP-500 Integrating Sphere
Instrument Systems CAS-140 Spectrometer
Keithley 2420 Sourcemeter

4.   Operating cycle LED packages are driven at constant current.

5.   Ambient conditions LED packages are operated in environmental control chambers. The tem-
perature of the ambient air around the LED packages is actively controlled 
by air flowing through the chamber.

TA 	 : See individual data sets on following pages
RH	 : < 45%
Air flow	 : 800 CFM

6.   Case temperature See individual data sets on following pages.

7.   Drive current of the LED light source during life-
time test.

See individual data sets on following pages. 

8.   Initial luminous flux and forward voltage at pho-
tometric measurement current

See individual data sets on following pages. 

9.   Lumen maintenance data for each individual LED 
light source

See individual data sets on following pages. 
Ambient temperature during luminous flux testing set to 25°C ±2°C.

10. Observation of LED light source failures No failures occurred during testing.

11. LED light source monitoring interval See individual data sets on following pages.

12. Photometric measurement uncertainty Cree maintains a tolerance of ±2.0% on flux measurements for LM-80 
testing.

13. Chromaticity shift reported over the measure-
ment time

See individual data sets on following pages.
Ambient temperature during chromaticity testing set to 25°C ±2°C.

Test Report Authorization Arthur Pun, Components Reliability Laboratory Manager

1	 http://www.energystar.gov/ia/partners/prod_development/new_specs/downloads/luminaires/ENERGY_STAR_Final_Lumen_
Maintenance_Guidance.pdf

NVLAP Lab Code 500041-0
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LM-80-08 REPORT

REVISION HISTORY

Revision Date Change

0 Mar 29, 2012 Date of first issue

1 Sep 27, 2012 Removed successor data set 1. Added data set 2.

2 Oct 23, 2012 Added data set 3.

3 Nov 14, 2012 Added data set 4.

4 Apr 17, 2013 Revised data sets 2 & 4 to add additional test duration. Added data sets 5 & 6.

5 Aug 22, 2013 Revised data sets 2-6 to add additional test duration.

6 Nov 13, 2013 Revised data sets 5 & 6 to add additional test duration.

7 Sep 29, 2014 Removed data sets 3 & 4. Added data sets 3+ & 4+. Revised data sets 2 & 5 to add additional 
test duration.

8 Nov 20, 2015 Added data sets 8 & 9.  Revised report format.

9 Jun 06, 2016 Added data sets 10 & 11.  Removed data sets 2 & 4+.  Extended data sets 8 & 9 with additional 
test duration.

10 Sep 22, 2016 Extended data sets 8 & 9 with additional test duration. Updated mechanical drawings and prod-
uct photograph.

TEST RESULTS SUMMARY

Data 
Set

Case 
Temp. 
[TS]

Ambient 
Temp. 
[TA]

Drive Current 
[IF]

ANSI CCT 
Target

Sample 
Count Test Duration Reported TM-21 

Lifetimes

8 85°C 85°C 500 mA 3000K 20 12,096 hrs L90(12k) > 72,600 hrs
L80(12k) > 72,600 hrs
L70(12k) > 72,600 hrs

9 105°C 105°C 500 mA 3000K 20 13,104 hrs L90(13k) > 78,600 hrs 
L80(13k) > 78,600 hrs 
L70(13K) > 78,600 hrs

3+ 55°C 55°C 1000 mA 3000K 16 18,144 hrs L90(18k) = 45,600 hrs
L80(18k) = 88,500 hrs
L70(18k) > 99,800 hrs

10 85°C 85°C 1000 mA 3000K 20 10,080 hrs L90(10k) > 60,500 hrs
L80(10k) > 60,500 hrs
L70(10k) > 60,500 hrs

11 105°C 105°C 1000 mA 3000K 20 10,080 hrs L90(10k) > 60,500 hrs 
L80(10k) > 60,500 hrs 
L70(10k) > 60,500 hrs

5 55°C 55°C 1250 mA 3000K 25 10,080 hrs L90(10k) = 46,100 hrs 
L80(10k) > 60,500 hrs 
L70(10k) > 60,500 hrs

6 85°C 85°C 1250 mA 3000K 25 9,072 hrs L90(9k) = 19,300 hrs 
L80(9k) = 41,400 hrs 
L70(9k) > 54,400 hrsLUG
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LM-80-08 REPORT

DATA SET 8: 85°C; 500 mA

LED Package Series XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

Tested Model Number XTEAWT-00-0000-00000LBE7

Drive Current [IF] 500 mA

Testing Initiation Date December 4, 2014

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test duration 12,096 hours
Test duration used for projection t=6,048 to t=12,096
α -5.311E-07
β 1.002E+00

L90(12k) > 72,600 hours
L80(12k) > 72,600 hours
L70(12k) > 72,600 hours

Reported Lifetimes

65

70

75

80

85

90

95

100

105

110

1,000 10,000 100,000

%
 L

um
in

ou
s 

Fl
ux

Time (hours)
* http://www.energystar.gov/TM-21calculator

Note: Data points t=168 hr through t=2520 hr are intentionally excluded from this table, since the ENERGY STAR tool has a 20 
data point input limit. Per TM-21 methodology, data points t=168 hr through t=2520 hr would be excluded, so the projection is 
unaffected.

Projection Generated By Cree’s Internal TM-21 Calculator:
LM-80 Data For The 
Official TM-21 Calculator*

Time (hours) Lumen 
Maintenance 

0 100.00%

3024 100.02%

3528 99.95%

4032 99.98%

4536 100.07%

5040 100.30%

5544 100.28%

6048 100.46%

6552 100.45%

7056 100.47%

7560 100.74%

8064 100.85%

8568 100.59%

9072 100.85%

9576 100.41%

10080 100.66%

10584 100.96%

11088 100.62%

11592 100.73%

12096 100.93%
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LM-80-08 REPORT

DATA SET 8: 85°C; 500 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 176.3 3.12 3284 3000 100.27 100.47 100.66 100.66 101.06 100.51 100.13 100.14 100.74 100.76 100.45 100.71
2 190.0 3.10 3177 3000 99.77 99.49 99.87 100.00 100.09 100.04 99.86 99.80 100.09 100.01 99.81 100.17
3 171.9 3.10 3240 3000 100.25 100.41 100.87 101.29 101.06 100.34 100.08 100.03 100.01 100.37 100.05 100.74
4 190.6 3.07 3295 3000 100.49 100.59 100.69 100.75 100.85 100.07 99.87 99.98 100.18 100.69 100.45 100.46
5 171.4 3.07 3233 3000 100.73 100.66 100.97 101.14 101.01 100.10 99.98 99.74 99.95 100.07 100.05 100.45
6 187.6 3.07 3190 3000 100.29 101.01 100.98 100.95 101.10 100.64 100.44 100.60 100.47 100.76 101.12 101.07
7 170.0 3.09 3183 3000 100.64 100.69 101.00 101.08 100.39 100.05 99.68 99.99 100.26 100.25 99.80 99.95
8 189.8 3.05 3227 3000 100.41 100.99 101.08 101.04 101.01 100.33 100.42 100.54 100.83 101.25 101.16 101.53
9 168.1 3.16 3159 3000 100.46 100.97 101.25 101.03 100.09 100.20 100.08 100.17 100.07 100.33 100.09 99.81
10 174.2 3.08 3228 3000 100.80 100.58 100.48 100.99 100.96 100.72 100.40 100.45 100.83 100.68 100.39 100.49
11 187.5 3.06 3232 3000 99.84 100.59 100.56 100.42 100.29 99.71 99.47 99.49 99.78 100.27 100.20 100.56
12 187.3 3.07 3272 3000 100.10 100.40 100.00 100.16 99.62 99.54 100.00 99.35 99.37 99.84 99.67 100.10
13 189.7 3.08 3170 3000 100.19 100.82 101.06 100.83 100.56 100.27 100.20 100.29 100.57 100.93 100.78 101.24
14 185.3 3.05 3170 3000 99.77 100.47 100.45 100.62 100.50 99.87 99.82 99.98 100.31 100.67 100.50 100.87
15 174.2 3.11 3216 3000 100.72 100.31 100.56 100.39 100.20 100.29 100.28 100.24 99.94 99.85 99.55 99.64
16 193.1 3.09 3279 3000 100.73 100.57 100.45 100.65 100.35 99.81 99.86 100.04 100.00 100.21 100.76 100.70
17 188.5 3.07 3266 3000 99.76 99.92 99.89 99.91 99.78 99.55 99.74 99.50 99.42 99.78 100.09 100.17
18 187.6 3.07 3203 3000 99.68 99.78 99.34 99.29 99.34 99.19 99.23 99.33 99.21 99.63 99.92 100.00
19 185.8 3.11 3226 3000 100.35 100.44 100.32 100.01 100.15 99.66 99.77 99.97 99.58 99.65 100.30 100.27
20 188.9 3.06 3195 3000 99.91 100.36 100.08 99.63 99.68 99.52 99.68 99.89 99.74 100.06 100.53 100.34
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 182.9 3.08 100.26 100.48 100.53 100.54 100.41 100.02 99.95 99.98 100.07 100.30 100.28 100.46
Median 187.4 3.08 100.28 100.52 100.56 100.66 100.37 100.06 99.92 99.99 100.04 100.26 100.25 100.46

σ 8.3 0.03 0.37 0.39 0.50 0.55 0.54 0.41 0.32 0.37 0.47 0.45 0.45 0.48
Min. 168.1 3.05 99.68 99.49 99.34 99.29 99.34 99.19 99.23 99.33 99.21 99.63 99.55 99.64
Max. 193.1 3.16 100.80 101.01 101.25 101.29 101.10 100.72 100.44 100.60 100.83 101.25 101.16 101.53

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4218 0.4048 3284 3000 0.0007 0.0011 0.0013 0.0015 0.0016 0.0017 0.0018 0.0019 0.0020 0.0020 0.0020 0.0020
2 0.4297 0.4097 3177 3000 0.0005 0.0013 0.0014 0.0017 0.0018 0.0020 0.0021 0.0021 0.0021 0.0022 0.0021 0.0023
3 0.4245 0.4056 3240 3000 0.0006 0.0012 0.0014 0.0015 0.0015 0.0016 0.0017 0.0017 0.0019 0.0020 0.0020 0.0020
4 0.4217 0.4059 3295 3000 0.0005 0.0011 0.0013 0.0014 0.0016 0.0018 0.0019 0.0020 0.0020 0.0021 0.0022 0.0022
5 0.4263 0.4090 3233 3000 0.0006 0.0011 0.0014 0.0014 0.0015 0.0017 0.0019 0.0019 0.0019 0.0020 0.0020 0.0021
6 0.4275 0.4062 3190 3000 0.0006 0.0011 0.0015 0.0017 0.0019 0.0019 0.0021 0.0021 0.0021 0.0022 0.0022 0.0022
7 0.4278 0.4060 3183 3000 0.0006 0.0012 0.0014 0.0014 0.0015 0.0016 0.0018 0.0017 0.0018 0.0019 0.0018 0.0019
8 0.4248 0.4047 3227 3000 0.0006 0.0012 0.0014 0.0016 0.0018 0.0019 0.0020 0.0020 0.0022 0.0023 0.0023 0.0022
9 0.4292 0.4064 3159 3000 0.0007 0.0013 0.0015 0.0014 0.0016 0.0017 0.0018 0.0019 0.0019 0.0019 0.0020 0.0020
10 0.4254 0.4062 3228 3000 0.0006 0.0011 0.0013 0.0014 0.0014 0.0017 0.0017 0.0017 0.0017 0.0018 0.0020 0.0019
11 0.4274 0.4115 3232 3000 0.0004 0.0010 0.0012 0.0014 0.0014 0.0016 0.0017 0.0018 0.0017 0.0020 0.0021 0.0021
12 0.4239 0.4084 3272 3000 0.0003 0.0012 0.0015 0.0017 0.0018 0.0018 0.0020 0.0020 0.0021 0.0023 0.0022 0.0022
13 0.4306 0.4108 3170 3000 0.0006 0.0013 0.0015 0.0016 0.0017 0.0018 0.0020 0.0021 0.0022 0.0023 0.0023 0.0024
14 0.4282 0.4054 3170 3000 0.0005 0.0012 0.0015 0.0019 0.0019 0.0020 0.0021 0.0022 0.0021 0.0023 0.0023 0.0023
15 0.4261 0.4063 3216 3000 0.0004 0.0009 0.0012 0.0014 0.0014 0.0014 0.0017 0.0016 0.0017 0.0017 0.0018 0.0019
16 0.4223 0.4054 3279 3000 0.0006 0.0012 0.0015 0.0018 0.0018 0.0019 0.0020 0.0020 0.0022 0.0022 0.0022 0.0023
17 0.4241 0.4080 3266 3000 0.0003 0.0010 0.0012 0.0014 0.0014 0.0015 0.0017 0.0017 0.0019 0.0019 0.0020 0.0021
18 0.4266 0.4058 3203 3000 0.0004 0.0008 0.0010 0.0012 0.0012 0.0012 0.0015 0.0015 0.0017 0.0017 0.0017 0.0019
19 0.4264 0.4084 3226 3000 0.0005 0.0010 0.0012 0.0014 0.0014 0.0014 0.0016 0.0016 0.0019 0.0019 0.0018 0.0019
20 0.4262 0.4039 3195 3000 0.0004 0.0013 0.0013 0.0014 0.0014 0.0016 0.0020 0.0018 0.0020 0.0020 0.0019 0.0020
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 0.0005 0.0011 0.0014 0.0015 0.0016 0.0017 0.0019 0.0019 0.0020 0.0020 0.0021 0.0021
Median 0.0005 0.0011 0.0014 0.0014 0.0015 0.0017 0.0018 0.0019 0.0019 0.0020 0.0020 0.0021

σ 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Min. 0.0003 0.0008 0.0010 0.0012 0.0012 0.0012 0.0015 0.0015 0.0017 0.0017 0.0017 0.0019
Max. 0.0007 0.0013 0.0015 0.0019 0.0019 0.0020 0.0021 0.0022 0.0022 0.0023 0.0023 0.0024

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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5

LM-80-08 REPORT

DATA SET 8: 85°C; 500 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target

1 176.3 3.12 3284 3000
2 190.0 3.10 3177 3000
3 171.9 3.10 3240 3000
4 190.6 3.07 3295 3000
5 171.4 3.07 3233 3000
6 187.6 3.07 3190 3000
7 170.0 3.09 3183 3000
8 189.8 3.05 3227 3000
9 168.1 3.16 3159 3000
10 174.2 3.08 3228 3000
11 187.5 3.06 3232 3000
12 187.3 3.07 3272 3000
13 189.7 3.08 3170 3000
14 185.3 3.05 3170 3000
15 174.2 3.11 3216 3000
16 193.1 3.09 3279 3000
17 188.5 3.07 3266 3000
18 187.6 3.07 3203 3000
19 185.8 3.11 3226 3000
20 188.9 3.06 3195 3000
n 20 20 20 20

Mean 182.9 3.08
Median 187.4 3.08

σ 8.3 0.03
Min. 168.1 3.05
Max. 193.1 3.16

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
100.57 100.65 101.04 101.20 100.74 100.46 101.08 100.92 101.30 100.79 100.34 100.51
100.17 100.54 100.65 100.95 101.30 101.19 100.32 100.68 101.21 100.68 100.95 101.05
100.17 100.55 100.51 100.05 99.63 100.22 100.10 100.38 100.58 100.58 100.23 100.76
100.77 101.02 100.84 101.13 101.20 100.99 99.83 101.22 101.26 100.63 100.73 100.89
100.22 100.13 100.25 100.65 99.92 101.01 100.68 100.37 101.23 101.11 101.05 101.05
101.02 101.35 101.56 101.90 101.70 101.93 101.41 101.67 102.24 101.60 101.71 101.87
100.07 100.02 100.16 100.51 99.43 100.65 100.15 100.25 101.00 100.94 100.12 101.00
100.92 101.35 101.55 101.65 101.78 101.60 101.26 101.45 102.11 101.48 101.95 101.95
100.27 100.43 100.52 100.50 100.18 101.02 100.88 100.51 100.89 101.31 100.59 101.19
100.62 100.80 101.10 101.43 100.52 101.28 100.73 100.71 101.15 101.66 100.86 101.61
100.20 100.27 100.67 101.04 101.13 101.14 100.31 101.01 101.01 100.53 100.91 100.91
100.01 99.92 100.20 100.52 100.65 100.73 99.95 100.38 100.53 100.11 100.43 100.37
100.93 100.96 101.30 100.53 100.54 100.82 100.19 100.30 100.69 100.21 100.37 100.37
100.50 100.67 100.91 101.22 100.95 100.85 100.10 101.17 101.40 100.92 101.24 101.24
100.28 99.77 100.83 100.78 100.50 100.71 100.59 100.04 100.40 99.83 99.94 100.06
100.78 100.66 101.04 101.41 101.16 101.01 100.78 101.14 101.04 100.57 101.04 101.66
100.19 99.93 100.49 100.72 100.45 100.60 100.20 100.12 100.00 99.68 100.53 100.27
100.17 99.94 100.45 99.67 99.42 99.82 99.45 100.30 100.16 99.84 100.69 100.27
100.53 100.15 100.29 100.18 99.88 100.08 99.66 100.00 100.22 99.73 100.00 100.86
100.54 100.25 100.43 101.00 100.62 100.90 100.53 100.61 100.69 100.11 101.01 100.69

20 20 20 20 20 20 20 20 20 20 20 20
100.45 100.47 100.74 100.85 100.59 100.85 100.41 100.66 100.96 100.62 100.73 100.93
100.39 100.48 100.66 100.86 100.58 100.87 100.31 100.56 101.01 100.61 100.71 100.90
0.31 0.47 0.43 0.55 0.69 0.49 0.52 0.48 0.58 0.62 0.53 0.54

100.01 99.77 100.16 99.67 99.42 99.82 99.45 100.00 100.00 99.68 99.94 100.06
101.02 101.35 101.56 101.90 101.78 101.93 101.41 101.67 102.24 101.66 101.95 101.95

Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target

1 0.4218 0.4048 3284 3000
2 0.4297 0.4097 3177 3000
3 0.4245 0.4056 3240 3000
4 0.4217 0.4059 3295 3000
5 0.4263 0.4090 3233 3000
6 0.4275 0.4062 3190 3000
7 0.4278 0.4060 3183 3000
8 0.4248 0.4047 3227 3000
9 0.4292 0.4064 3159 3000
10 0.4254 0.4062 3228 3000
11 0.4274 0.4115 3232 3000
12 0.4239 0.4084 3272 3000
13 0.4306 0.4108 3170 3000
14 0.4282 0.4054 3170 3000
15 0.4261 0.4063 3216 3000
16 0.4223 0.4054 3279 3000
17 0.4241 0.4080 3266 3000
18 0.4266 0.4058 3203 3000
19 0.4264 0.4084 3226 3000
20 0.4262 0.4039 3195 3000
n 20 20 20 20

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0021 0.0023 0.0024 0.0023 0.0024 0.0023 0.0023 0.0021 0.0021 0.0022 0.0023 0.0022
0.0023 0.0025 0.0025 0.0024 0.0025 0.0024 0.0024 0.0024 0.0024 0.0024 0.0026 0.0025
0.0021 0.0023 0.0023 0.0022 0.0022 0.0023 0.0022 0.0021 0.0021 0.0022 0.0024 0.0022
0.0022 0.0024 0.0025 0.0024 0.0024 0.0024 0.0024 0.0022 0.0022 0.0023 0.0025 0.0024
0.0022 0.0022 0.0023 0.0022 0.0022 0.0022 0.0022 0.0019 0.0020 0.0022 0.0022 0.0021
0.0023 0.0024 0.0026 0.0025 0.0024 0.0024 0.0024 0.0023 0.0022 0.0023 0.0024 0.0023
0.0019 0.0019 0.0020 0.0019 0.0019 0.0019 0.0020 0.0017 0.0018 0.0019 0.0019 0.0019
0.0023 0.0024 0.0026 0.0024 0.0025 0.0026 0.0025 0.0024 0.0023 0.0024 0.0025 0.0024
0.0020 0.0020 0.0022 0.0021 0.0021 0.0022 0.0022 0.0018 0.0018 0.0019 0.0020 0.0020
0.0021 0.0021 0.0022 0.0021 0.0022 0.0021 0.0022 0.0020 0.0020 0.0020 0.0021 0.0021
0.0022 0.0022 0.0024 0.0023 0.0025 0.0024 0.0023 0.0023 0.0021 0.0023 0.0024 0.0024
0.0024 0.0024 0.0025 0.0025 0.0026 0.0025 0.0025 0.0025 0.0023 0.0024 0.0025 0.0025
0.0026 0.0026 0.0027 0.0026 0.0026 0.0026 0.0025 0.0024 0.0023 0.0024 0.0024 0.0024
0.0024 0.0025 0.0026 0.0025 0.0024 0.0024 0.0024 0.0024 0.0023 0.0023 0.0024 0.0024
0.0019 0.0018 0.0021 0.0022 0.0022 0.0020 0.0019 0.0018 0.0018 0.0020 0.0019 0.0018
0.0025 0.0024 0.0026 0.0026 0.0026 0.0024 0.0024 0.0024 0.0023 0.0024 0.0024 0.0023
0.0021 0.0022 0.0022 0.0024 0.0024 0.0023 0.0022 0.0023 0.0023 0.0024 0.0024 0.0024
0.0018 0.0021 0.0022 0.0022 0.0023 0.0022 0.0021 0.0022 0.0022 0.0022 0.0023 0.0022
0.0020 0.0021 0.0022 0.0021 0.0022 0.0022 0.0021 0.0021 0.0022 0.0023 0.0023 0.0022
0.0020 0.0020 0.0021 0.0022 0.0023 0.0022 0.0021 0.0022 0.0022 0.0022 0.0021 0.0022

20 20 20 20 20 20 20 20 20 20 20 20
0.0022 0.0022 0.0024 0.0023 0.0023 0.0023 0.0023 0.0022 0.0021 0.0022 0.0023 0.0022
0.0022 0.0022 0.0024 0.0023 0.0024 0.0023 0.0023 0.0022 0.0022 0.0023 0.0024 0.0022
0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
0.0018 0.0018 0.0020 0.0019 0.0019 0.0019 0.0019 0.0017 0.0018 0.0019 0.0019 0.0018
0.0026 0.0026 0.0027 0.0026 0.0026 0.0026 0.0025 0.0025 0.0024 0.0024 0.0026 0.0025

Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 9: 105°C; 500 mA

LED Package Series XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

Tested Model Number XTEAWT-00-0000-00000LBE7

Drive Current [IF] 500 mA

Testing Initiation Date December 4, 2014

Case Temperature [Ts] 105°C

Ambient Temperature [TA] 105°C

Failures observed None

Test duration 13,104 hours
Test duration used for projection t=6,552 to t=13,104
α 6.205E-08
β 9.938E-01

L90(13k) > 78,600 hours
L80(13k) > 78,600 hours
L70(13k) > 78,600 hours

Reported Lifetimes

65

70

75

80

85

90

95

100

105

110

1,000 10,000 100,000

%
 L

um
in

ou
s 

Fl
ux

Time (hours)

* http://www.energystar.gov/TM-21calculator

Note: Data points t=168 hr through t=3528 hr are intentionally excluded from this table, since the ENERGY STAR tool has a 20 data 
point input limit. Per TM-21 methodology, data points t=168 hr through t=3528 would be excluded, so the projection is unaffected.

Projection Generated By Cree’s Internal TM-21 Calculator:
LM-80 Data For The 
Official TM-21 Calculator*

Time (hours) Lumen 
Maintenance 

0 100.00%

4032 99.16%

4536 99.35%

5040 99.29%

5544 99.37%

6048 99.29%

6552 99.43%

7056 99.31%

7560 99.20%

8064 99.23%

8568 99.38%

9072 99.25%

9576 99.53%

10080 99.26%

10584 99.36%

11088 99.43%

11592 99.37%

12096 99.27%

12600 99.18%

13104 99.28%
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7

LM-80-08 REPORT

DATA SET 9: 105°C; 500 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048 6552

1 176.6 3.14 3264 3000 99.78 100.05 99.43 99.17 99.18 99.22 99.49 99.62 99.60 99.18 99.72 99.37 99.12
2 195.3 3.11 3243 3000 100.04 100.06 99.23 99.29 99.25 99.07 99.11 99.25 99.78 99.25 99.63 99.64 100.07
3 193.5 3.07 3288 3000 99.70 99.95 99.46 98.96 98.91 98.94 98.89 99.38 99.68 99.12 99.04 99.67 100.04
4 188.5 3.06 3125 3000 99.90 99.49 99.06 98.98 99.04 98.92 99.04 99.45 99.67 99.15 99.16 99.86 100.17
5 174.7 3.05 3230 3000 100.43 100.26 99.03 98.40 98.73 98.75 98.68 98.41 98.74 98.43 98.56 98.86 98.88
6 176.1 3.08 3187 3000 100.39 99.87 99.38 99.17 99.05 99.89 99.53 99.71 99.33 99.19 99.38 99.15 99.70
7 174.8 3.07 3253 3000 100.08 98.94 98.34 98.32 98.56 98.37 98.29 98.55 98.78 98.73 99.59 98.75 98.45
8 191.7 3.06 3233 3000 99.72 99.19 98.85 98.85 99.11 98.98 99.19 99.38 99.52 99.74 99.47 99.20 98.95
9 191.5 3.06 3222 3000 99.62 99.63 99.27 99.28 99.57 99.41 99.32 99.57 99.71 99.77 99.73 99.60 99.33
10 189.2 3.05 3147 3000 100.38 100.08 99.98 99.87 99.69 99.57 99.60 100.27 100.30 100.46 100.45 100.37 100.31
11 177.8 3.07 3227 3000 100.25 99.56 99.16 99.09 99.18 99.44 99.74 99.80 99.63 99.39 99.54 99.29 98.92
12 178.8 3.14 3269 3000 100.41 98.40 97.95 98.09 98.31 98.55 98.53 98.63 98.49 98.51 98.94 98.65 99.11
13 195.4 3.12 3262 3000 100.01 98.86 98.41 98.61 98.75 98.48 98.38 98.40 98.71 99.34 99.05 98.68 99.71
14 171.3 3.07 3200 3000 100.54 99.43 98.04 97.71 98.19 98.22 98.36 98.47 98.51 98.32 98.90 98.72 98.69
15 191.7 3.08 3200 3000 99.63 98.78 98.24 98.45 98.39 98.27 98.28 98.29 98.81 99.15 98.76 98.51 99.18
16 174.4 3.07 3235 3000 100.17 99.32 98.01 97.71 97.94 97.89 98.03 97.90 98.23 97.99 98.47 98.81 98.44
17 187.6 3.06 3204 3000 100.17 99.28 98.87 98.75 98.65 98.46 98.46 98.71 99.24 99.75 99.09 99.06 99.83
18 192.7 3.06 3193 3000 100.23 100.13 99.59 99.49 99.65 99.59 99.27 99.58 99.97 100.45 99.89 99.98 99.77
19 174.9 3.06 3226 3000 100.10 100.12 99.70 99.41 99.89 99.48 100.01 99.97 99.94 99.48 99.51 99.40 99.50
20 191.0 3.05 3200 3000 100.38 100.03 99.81 99.81 99.76 99.63 99.72 99.85 100.41 100.43 100.45 100.18 100.44
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 184.4 3.08 100.10 99.57 98.99 98.87 98.99 98.96 99.00 99.16 99.35 99.29 99.37 99.29 99.43
Median 188.0 3.07 100.13 99.60 99.11 98.97 99.05 98.96 99.07 99.38 99.56 99.22 99.43 99.24 99.41

σ 8.6 0.03 0.29 0.54 0.63 0.62 0.55 0.57 0.59 0.67 0.63 0.69 0.54 0.55 0.61
Min. 171.3 3.05 99.62 98.40 97.95 97.71 97.94 97.89 98.03 97.90 98.23 97.99 98.47 98.51 98.44
Max. 195.4 3.14 100.54 100.26 99.98 99.87 99.89 99.89 100.01 100.27 100.41 100.46 100.45 100.37 100.44

Lumen Maintenance (%)

La
m

p 
# Initial (0 hrs)

CCx CCy Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048 6552

1 0.4230 0.4051 3264 3000 0.0008 0.0015 0.0017 0.0019 0.0019 0.0019 0.0019 0.0018 0.0019 0.0019 0.0015 0.0020 0.0019
2 0.4240 0.4049 3243 3000 0.0008 0.0015 0.0017 0.0016 0.0017 0.0017 0.0017 0.0017 0.0019 0.0019 0.0016 0.0017 0.0019
3 0.4225 0.4071 3288 3000 0.0008 0.0013 0.0016 0.0015 0.0016 0.0016 0.0017 0.0016 0.0017 0.0019 0.0014 0.0017 0.0019
4 0.4318 0.4079 3125 3000 0.0006 0.0011 0.0013 0.0013 0.0013 0.0011 0.0013 0.0014 0.0016 0.0015 0.0012 0.0015 0.0016
5 0.4236 0.4022 3230 3000 0.0009 0.0017 0.0017 0.0017 0.0017 0.0017 0.0019 0.0018 0.0019 0.0019 0.0014 0.0018 0.0017
6 0.4286 0.4086 3187 3000 0.0010 0.0016 0.0018 0.0017 0.0017 0.0016 0.0017 0.0017 0.0018 0.0019 0.0015 0.0018 0.0019
7 0.4241 0.4063 3253 3000 0.0003 0.0006 0.0008 0.0007 0.0007 0.0009 0.0010 0.0010 0.0010 0.0011 0.0010 0.0011 0.0011
8 0.4247 0.4053 3233 3000 0.0004 0.0010 0.0011 0.0013 0.0013 0.0014 0.0015 0.0014 0.0014 0.0013 0.0014 0.0014 0.0014
9 0.4254 0.4054 3222 3000 0.0006 0.0012 0.0013 0.0013 0.0012 0.0014 0.0015 0.0014 0.0013 0.0014 0.0014 0.0013 0.0013
10 0.4293 0.4050 3147 3000 0.0006 0.0013 0.0014 0.0014 0.0014 0.0015 0.0016 0.0016 0.0014 0.0015 0.0015 0.0017 0.0016
11 0.4259 0.4072 3227 3000 0.0008 0.0013 0.0011 0.0012 0.0012 0.0014 0.0015 0.0014 0.0014 0.0014 0.0014 0.0015 0.0015
12 0.4232 0.4062 3269 3000 0.0005 0.0009 0.0009 0.0010 0.0009 0.0011 0.0011 0.0013 0.0012 0.0011 0.0011 0.0012 0.0011
13 0.4232 0.4053 3262 3000 0.0007 0.0011 0.0012 0.0011 0.0012 0.0013 0.0014 0.0014 0.0014 0.0015 0.0014 0.0014 0.0014
14 0.4276 0.4077 3200 3000 0.0006 0.0009 0.0010 0.0010 0.0010 0.0011 0.0012 0.0011 0.0012 0.0012 0.0012 0.0012 0.0011
15 0.4280 0.4087 3200 3000 0.0006 0.0010 0.0011 0.0012 0.0011 0.0012 0.0014 0.0013 0.0014 0.0012 0.0012 0.0013 0.0013
16 0.4252 0.4067 3235 3000 0.0006 0.0012 0.0012 0.0012 0.0012 0.0014 0.0016 0.0015 0.0015 0.0015 0.0015 0.0016 0.0015
17 0.4256 0.4036 3204 3000 0.0005 0.0007 0.0008 0.0009 0.0009 0.0010 0.0011 0.0010 0.0010 0.0010 0.0010 0.0011 0.0010
18 0.4291 0.4105 3193 3000 0.0006 0.0010 0.0012 0.0012 0.0010 0.0012 0.0013 0.0013 0.0013 0.0012 0.0012 0.0014 0.0013
19 0.4251 0.4054 3226 3000 0.0006 0.0012 0.0012 0.0012 0.0011 0.0013 0.0013 0.0013 0.0013 0.0012 0.0012 0.0015 0.0012
20 0.4276 0.4077 3200 3000 0.0007 0.0010 0.0011 0.0013 0.0014 0.0015 0.0017 0.0016 0.0016 0.0014 0.0014 0.0017 0.0015
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 0.0006 0.0011 0.0013 0.0013 0.0013 0.0014 0.0015 0.0014 0.0015 0.0015 0.0013 0.0015 0.0015
Median 0.0006 0.0011 0.0012 0.0013 0.0012 0.0014 0.0015 0.0014 0.0014 0.0014 0.0014 0.0015 0.0015

σ 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0003 0.0003 0.0002 0.0002 0.0003
Min. 0.0003 0.0006 0.0008 0.0007 0.0007 0.0009 0.0010 0.0010 0.0010 0.0010 0.0010 0.0011 0.0010
Max. 0.0010 0.0017 0.0018 0.0019 0.0019 0.0019 0.0019 0.0018 0.0019 0.0019 0.0016 0.0020 0.0019

Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 9: 105°C; 500 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target

1 176.6 3.14 3264 3000
2 195.3 3.11 3243 3000
3 193.5 3.07 3288 3000
4 188.5 3.06 3125 3000
5 174.7 3.05 3230 3000
6 176.1 3.08 3187 3000
7 174.8 3.07 3253 3000
8 191.7 3.06 3233 3000
9 191.5 3.06 3222 3000
10 189.2 3.05 3147 3000
11 177.8 3.07 3227 3000
12 178.8 3.14 3269 3000
13 195.4 3.12 3262 3000
14 171.3 3.07 3200 3000
15 191.7 3.08 3200 3000
16 174.4 3.07 3235 3000
17 187.6 3.06 3204 3000
18 192.7 3.06 3193 3000
19 174.9 3.06 3226 3000
20 191.0 3.05 3200 3000
n 20 20 20 20

Mean 184.4 3.08
Median 188.0 3.07

σ 8.6 0.03
Min. 171.3 3.05
Max. 195.4 3.14

La
m

p 
# Initial (0 hrs)

7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096 12600 13104
99.24 98.94 98.95 99.39 99.45 99.65 99.19 99.21 99.32 99.26 99.09 99.43 99.72
99.57 100.05 99.56 99.39 100.00 99.60 99.95 99.54 99.13 99.74 99.85 100.00 99.54
99.41 99.64 99.84 99.72 99.87 99.57 99.83 99.59 100.00 99.90 99.95 99.64 99.64
99.43 99.70 99.39 99.28 99.90 99.72 99.82 99.63 100.11 99.79 99.79 99.20 99.42
99.28 99.26 99.41 99.50 99.15 99.57 98.92 99.08 99.66 99.77 98.91 99.43 99.20
99.85 99.48 99.61 99.86 99.76 99.74 99.36 99.66 100.00 99.32 99.20 99.38 99.32
98.70 98.78 98.95 98.78 98.81 99.08 98.55 98.80 98.63 98.68 98.34 98.17 98.40
99.21 99.08 99.60 99.75 99.76 100.10 99.61 99.84 100.00 99.90 99.69 99.84 99.74
99.37 99.37 99.49 99.60 99.67 99.98 99.66 99.90 100.16 100.00 99.90 99.48 99.53
99.93 100.11 99.50 99.74 99.65 99.95 99.55 99.84 99.95 99.89 99.79 99.74 100.00
99.50 99.07 99.54 99.82 99.07 99.45 99.46 99.78 99.83 99.61 99.72 99.55 99.83
98.85 98.45 98.18 98.23 98.22 98.47 98.13 97.93 97.71 98.32 97.93 97.99 98.15
99.01 98.75 99.12 99.30 98.95 99.62 99.21 99.54 99.54 99.59 99.85 99.28 99.95
98.50 98.61 98.42 99.13 98.42 98.56 98.19 98.07 97.90 98.19 97.72 97.72 98.42
98.62 98.35 98.74 99.01 98.70 99.23 99.39 99.17 99.11 99.06 99.32 98.70 99.17
98.64 98.42 98.44 98.19 98.64 98.45 98.56 98.62 98.45 98.57 97.94 97.82 98.11
99.27 98.92 99.25 99.70 99.27 99.96 99.46 99.73 99.73 99.31 99.52 99.52 99.09
100.08 99.72 100.14 99.58 99.17 99.87 99.50 99.64 99.64 99.22 99.53 99.53 99.48
99.49 99.07 99.04 99.69 99.12 99.98 99.11 99.94 99.66 99.89 99.49 99.31 99.54
100.27 100.18 99.53 99.89 99.43 99.99 99.78 99.74 100.00 99.48 99.79 99.90 99.42

20 20 20 20 20 20 20 20 20 20 20 20 20
99.31 99.20 99.23 99.38 99.25 99.53 99.26 99.36 99.43 99.37 99.27 99.18 99.28
99.32 99.07 99.40 99.54 99.22 99.63 99.42 99.61 99.66 99.53 99.53 99.43 99.45
0.49 0.57 0.50 0.50 0.52 0.52 0.54 0.59 0.73 0.55 0.72 0.71 0.58

98.50 98.35 98.18 98.19 98.22 98.45 98.13 97.93 97.71 98.19 97.72 97.72 98.11
100.27 100.18 100.14 99.89 100.00 100.10 99.95 99.94 100.16 100.00 99.95 100.00 100.00

Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target

1 0.4230 0.4051 3264 3000
2 0.4240 0.4049 3243 3000
3 0.4225 0.4071 3288 3000
4 0.4318 0.4079 3125 3000
5 0.4236 0.4022 3230 3000
6 0.4286 0.4086 3187 3000
7 0.4241 0.4063 3253 3000
8 0.4247 0.4053 3233 3000
9 0.4254 0.4054 3222 3000
10 0.4293 0.4050 3147 3000
11 0.4259 0.4072 3227 3000
12 0.4232 0.4062 3269 3000
13 0.4232 0.4053 3262 3000
14 0.4276 0.4077 3200 3000
15 0.4280 0.4087 3200 3000
16 0.4252 0.4067 3235 3000
17 0.4256 0.4036 3204 3000
18 0.4291 0.4105 3193 3000
19 0.4251 0.4054 3226 3000
20 0.4276 0.4077 3200 3000
n 20 20 20 20

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096 12600 13104
0.0019 0.0020 0.0020 0.0020 0.0020 0.0019 0.0019 0.0020 0.0020 0.0018 0.0020 0.0020 0.0020
0.0019 0.0019 0.0018 0.0019 0.0019 0.0017 0.0018 0.0019 0.0019 0.0017 0.0018 0.0017 0.0018
0.0018 0.0017 0.0018 0.0018 0.0018 0.0017 0.0018 0.0018 0.0018 0.0017 0.0018 0.0018 0.0019
0.0015 0.0016 0.0016 0.0017 0.0017 0.0015 0.0017 0.0017 0.0017 0.0016 0.0016 0.0017 0.0017
0.0018 0.0018 0.0017 0.0019 0.0019 0.0017 0.0016 0.0017 0.0017 0.0017 0.0017 0.0018 0.0018
0.0018 0.0019 0.0018 0.0020 0.0020 0.0017 0.0017 0.0017 0.0018 0.0018 0.0017 0.0018 0.0019
0.0012 0.0012 0.0013 0.0013 0.0012 0.0012 0.0013 0.0011 0.0013 0.0012 0.0012 0.0012 0.0012
0.0015 0.0014 0.0016 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0015 0.0015 0.0016 0.0016
0.0013 0.0014 0.0015 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0015 0.0012
0.0015 0.0016 0.0017 0.0016 0.0016 0.0017 0.0016 0.0015 0.0016 0.0016 0.0016 0.0017 0.0015
0.0015 0.0014 0.0016 0.0016 0.0016 0.0015 0.0014 0.0013 0.0015 0.0014 0.0014 0.0015 0.0015
0.0014 0.0013 0.0013 0.0013 0.0011 0.0012 0.0012 0.0011 0.0011 0.0011 0.0011 0.0012 0.0013
0.0015 0.0016 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0015
0.0013 0.0013 0.0014 0.0013 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0010 0.0012 0.0011
0.0013 0.0014 0.0014 0.0014 0.0013 0.0013 0.0013 0.0013 0.0013 0.0012 0.0012 0.0014 0.0014
0.0016 0.0017 0.0017 0.0016 0.0014 0.0014 0.0014 0.0014 0.0014 0.0015 0.0016 0.0016 0.0017
0.0012 0.0013 0.0012 0.0013 0.0012 0.0013 0.0013 0.0012 0.0012 0.0014 0.0013 0.0014 0.0014
0.0013 0.0014 0.0015 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0013 0.0014 0.0014
0.0014 0.0014 0.0015 0.0014 0.0013 0.0012 0.0012 0.0011 0.0011 0.0013 0.0012 0.0013 0.0013
0.0016 0.0016 0.0020 0.0019 0.0019 0.0018 0.0019 0.0017 0.0018 0.0018 0.0017 0.0019 0.0018

20 20 20 20 20 20 20 20 20 20 20 20 20
0.0015 0.0015 0.0016 0.0016 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0016
0.0015 0.0015 0.0016 0.0015 0.0015 0.0015 0.0015 0.0014 0.0015 0.0015 0.0015 0.0016 0.0015
0.0002 0.0002 0.0002 0.0003 0.0003 0.0002 0.0002 0.0003 0.0003 0.0002 0.0003 0.0002 0.0003
0.0012 0.0012 0.0012 0.0013 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.0010 0.0012 0.0011
0.0019 0.0020 0.0020 0.0020 0.0020 0.0019 0.0019 0.0020 0.0020 0.0018 0.0020 0.0020 0.0020

Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 3+: 55°C; 1000 mA

LED Package Series XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

Tested Model Number XTEAWT-00-0000-00000LBE7

Drive Current [IF] 1000 mA

Testing Initiation Date December 19, 2011

Case Temperature [Ts] 55°C

Ambient Temperature [TA] 55°C

Failures observed None

Test duration 18,144 hours
Test duration used for projection t=9,072 to t=18,144
α 2.745E-06
β 1.020E+00

L90(18k) = 45,600 hours
L80(18k) = 88,500 hours
L70(18k) > 99,800 hours

Reported Lifetimes

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

1,000 10,000 100,000 

%
 L

um
in

ou
s 

Fl
ux

 

Time (hours) 

LM-80 Data For The 
Official TM-21 Calculator*

Time (hours) Lumen 
Maintenance 

0 100.00%

9072 98.78%

9576 98.96%

10080 99.64%

10584 98.61%

11088 98.83%

11592 98.71%

12096 99.19%

12600 98.61%

13104 99.03%

13608 98.53%

14112 99.24%

14616 97.98%

15120 97.86%

15624 97.94%

16128 97.74%

16632 97.44%

17136 96.74%

17640 96.65%

18144 96.78%

Projection Generated By Cree’s Internal TM-21 Calculator:

* http://www.energystar.gov/TM-21calculator

Note: Data points t=168 hr through t=8568 hr are intentionally excluded from this table since the ENERGY STAR tool has a 20 data 
point input limit. Per TM-21 methodology, data points t=168 hr to t=8568 hr would be excluded, so the projection is unaffected.
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LM-80-08 REPORT

DATA SET 3+: 55°C; 1000 mA

LF (lm) VF (V)
Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 268.5 3.43 3009 3000 100.66 98.74 99.60 98.68 98.00 98.15 97.49 98.44 98.41 98.14 98.96 99.53
2 261.7 3.39 3046 3000 99.40 98.40 98.46 97.27 97.94 97.54 97.81 99.14 98.69 98.52 98.73 98.42
3 260.1 3.41 3064 3000 99.79 99.64 99.85 99.06 99.15 98.34 98.77 99.95 99.49 99.40 99.57 99.37
4 239.5 3.40 2897 3000 101.40 99.58 100.01 98.93 98.80 97.61 97.70 98.23 98.94 98.60 99.24 100.34
5 258.3 3.43 3004 3000 98.32 97.84 98.06 97.57 97.42 96.91 97.21 97.28 96.97 96.87 97.22 97.12
6 243.1 3.42 2984 3000 99.90 98.33 98.50 97.86 97.70 97.25 97.52 98.54 98.45 98.26 98.45 98.30
7 253.7 3.44 3022 3000 100.10 98.82 99.76 98.38 98.09 97.62 97.54 97.22 98.24 97.85 98.01 99.38
8 256.4 3.39 2941 3000 100.86 100.66 101.14 99.92 100.15 99.70 99.96 100.83 100.60 100.27 100.69 100.49
9 267.5 3.43 3202 3000 100.86 100.37 100.41 99.33 99.54 98.00 97.93 97.81 99.01 98.54 98.75 100.28
10 271.5 3.42 2903 3000 100.33 98.89 98.21 97.96 98.76 98.29 97.48 98.17 98.52 99.63 97.98 97.64
11 256.9 3.40 2957 3000 99.79 99.78 99.16 98.26 98.95 98.69 97.84 98.91 99.30 99.12 98.64 98.56
12 262.4 3.43 3030 3000 100.01 99.47 99.66 98.12 98.90 98.75 98.32 99.11 99.35 99.41 98.54 98.69
13 260.7 3.46 2983 3000 98.47 97.88 97.93 96.41 97.13 96.87 96.18 97.36 97.67 97.18 97.25 96.21
14 255.4 3.41 3025 3000 100.84 98.03 99.00 98.21 98.74 98.49 98.09 98.96 99.47 99.01 98.96 98.45
15 258.0 3.49 3046 3000 101.06 100.00 98.88 98.16 98.76 97.95 96.55 97.52 98.58 99.05 97.61 96.60
16 256.4 3.43 3080 3000 100.73 99.00 98.79 97.66 97.96 97.83 97.89 98.81 99.09 98.72 98.59 98.16
n 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

Mean 258.1 3.42 100.16 99.09 99.21 98.24 98.50 98.00 97.77 98.52 98.80 98.66 98.57 98.60
Median 258.2 3.43 100.21 98.94 99.08 98.18 98.75 97.98 97.76 98.49 98.82 98.66 98.61 98.50

σ 8.3 0.03 0.88 0.88 0.90 0.84 0.80 0.73 0.85 0.99 0.83 0.88 0.87 1.28
Min. 239.5 3.39 98.32 97.84 97.93 96.41 97.13 96.87 96.18 97.22 96.97 96.87 97.22 96.21
Max. 271.5 3.49 101.40 100.66 101.14 99.92 100.15 99.70 99.96 100.83 100.60 100.27 100.69 100.49

          Lumen Maintenance (%)

La
m

p 
# Initial (0 hrs)

CCx CCy
Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4359 0.4023 3009 3000 0.0004 0.0005 0.0006 0.0007 0.0008 0.0008 0.0009 0.0009 0.0009 0.0008 0.0009 0.0008
2 0.4320 0.3986 3046 3000 0.0006 0.0011 0.0012 0.0010 0.0014 0.0015 0.0015 0.0017 0.0018 0.0016 0.0019 0.0018
3 0.4302 0.3969 3064 3000 0.0005 0.0008 0.0008 0.0008 0.0009 0.0009 0.0009 0.0010 0.0010 0.0008 0.0009 0.0008
4 0.4406 0.3987 2897 3000 0.0005 0.0007 0.0009 0.0009 0.0010 0.0010 0.0012 0.0013 0.0013 0.0013 0.0012 0.0011
5 0.4293 0.3881 3004 3000 0.0009 0.0009 0.0008 0.0009 0.0008 0.0008 0.0009 0.0010 0.0009 0.0010 0.0007 0.0007
6 0.4389 0.4055 2984 3000 0.0004 0.0005 0.0005 0.0006 0.0006 0.0005 0.0005 0.0007 0.0007 0.0006 0.0005 0.0005
7 0.4374 0.4071 3022 3000 0.0006 0.0007 0.0011 0.0011 0.0013 0.0013 0.0013 0.0016 0.0016 0.0016 0.0016 0.0017
8 0.4392 0.4010 2941 3000 0.0011 0.0011 0.0013 0.0012 0.0013 0.0013 0.0013 0.0015 0.0015 0.0014 0.0013 0.0013
9 0.4280 0.4091 3202 3000 0.0004 0.0007 0.0011 0.0011 0.0012 0.0013 0.0012 0.0014 0.0015 0.0015 0.0015 0.0016
10 0.4432 0.4045 2903 3000 0.0005 0.0008 0.0008 0.0009 0.0010 0.0011 0.0012 0.0013 0.0013 0.0014 0.0011 0.0014
11 0.4406 0.4057 2957 3000 0.0004 0.0005 0.0005 0.0006 0.0007 0.0008 0.0006 0.0009 0.0009 0.0009 0.0009 0.0010
12 0.4354 0.4039 3030 3000 0.0002 0.0006 0.0007 0.0007 0.0008 0.0009 0.0008 0.0009 0.0010 0.0009 0.0008 0.0010
13 0.4353 0.3981 2983 3000 0.0004 0.0008 0.0008 0.0009 0.0010 0.0012 0.0012 0.0012 0.0014 0.0014 0.0014 0.0014
14 0.4366 0.4058 3025 3000 0.0004 0.0003 0.0005 0.0007 0.0008 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0012
15 0.4329 0.4005 3046 3000 0.0004 0.0005 0.0002 0.0004 0.0005 0.0006 0.0002 0.0007 0.0008 0.0007 0.0005 0.0009
16 0.4371 0.4138 3080 3000 0.0005 0.0007 0.0009 0.0010 0.0010 0.0012 0.0012 0.0014 0.0015 0.0014 0.0014 0.0015
n 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

Mean 0.0005 0.0007 0.0008 0.0008 0.0009 0.0010 0.0010 0.0012 0.0012 0.0011 0.0011 0.0012
Median 0.0005 0.0007 0.0008 0.0009 0.0009 0.0010 0.0011 0.0012 0.0012 0.0012 0.0011 0.0012

σ 0.0002 0.0002 0.0003 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0004 0.0004
Min. 0.0002 0.0003 0.0002 0.0004 0.0005 0.0005 0.0002 0.0007 0.0007 0.0006 0.0005 0.0005
Max. 0.0011 0.0011 0.0013 0.0012 0.0014 0.0015 0.0015 0.0017 0.0018 0.0016 0.0019 0.0018

          Chromaticity Shift (Δu'v')

La
m

p 
# Initial (0 hrs)
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LM-80-08 REPORT

DATA SET 3+: 55°C; 1000 mA

LF (lm) VF (V)
Calc. 
CCT

ANSI 
Target

1 268.5 3.43 3009 3000
2 261.7 3.39 3046 3000
3 260.1 3.41 3064 3000
4 239.5 3.40 2897 3000
5 258.3 3.43 3004 3000
6 243.1 3.42 2984 3000
7 253.7 3.44 3022 3000
8 256.4 3.39 2941 3000
9 267.5 3.43 3202 3000
10 271.5 3.42 2903 3000
11 256.9 3.40 2957 3000
12 262.4 3.43 3030 3000
13 260.7 3.46 2983 3000
14 255.4 3.41 3025 3000
15 258.0 3.49 3046 3000
16 256.4 3.43 3080 3000
n 16 16 16 16

Mean 258.1 3.42
Median 258.2 3.43

σ 8.3 0.03
Min. 239.5 3.39
Max. 271.5 3.49

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
99.64 101.27 98.44 100.09 99.21 98.07 98.47 99.30 98.16 98.76 98.51 98.53
99.24 100.19 99.75 99.74 99.94 99.15 99.67 99.44 99.51 99.16 98.92 99.25
100.31 101.31 100.83 100.87 100.87 100.38 100.63 100.90 100.38 99.98 99.80 100.35
100.89 102.33 99.06 100.63 99.77 98.62 98.44 99.79 97.68 98.80 98.94 98.94
98.05 98.95 98.48 98.59 98.73 98.24 98.65 98.78 98.50 98.21 97.77 98.42
99.24 100.06 99.28 99.66 99.82 99.33 99.47 99.77 98.76 98.98 98.73 99.10
100.25 101.33 97.88 99.51 98.51 97.64 97.23 98.73 96.73 97.34 97.21 97.87
101.58 102.37 102.16 101.96 102.29 101.79 101.89 101.98 102.13 101.39 101.10 101.61
101.34 102.22 99.03 100.36 99.55 98.22 97.92 99.11 98.16 98.65 98.69 98.83
99.57 99.55 98.40 99.98 99.16 98.27 98.27 99.88 98.13 98.43 98.33 98.86
99.91 99.96 99.75 99.31 98.55 99.73 99.62 100.04 99.35 99.21 99.18 99.90
100.10 100.37 100.02 99.35 99.73 99.69 99.56 100.11 98.68 99.06 99.22 99.95
97.94 98.05 97.85 96.60 96.56 97.20 97.68 98.36 96.72 97.52 97.56 98.16
99.68 100.02 99.65 98.69 99.33 97.87 99.60 100.01 98.56 99.12 99.14 99.67
98.71 99.16 98.53 98.70 97.75 98.34 97.48 98.90 98.05 98.16 97.66 98.47
99.37 99.79 99.51 98.50 99.38 97.92 98.79 99.16 98.19 98.45 98.53 99.16

16 16 16 16 16 16 16 16 16 16 16 16
99.74 100.43 99.29 99.53 99.32 98.78 98.96 99.64 98.61 98.83 98.71 99.19
99.66 100.13 99.17 99.59 99.36 98.31 98.72 99.61 98.35 98.78 98.71 99.02
1.03 1.27 1.12 1.22 1.26 1.18 1.22 0.90 1.32 0.95 0.95 0.94

97.94 98.05 97.85 96.60 96.56 97.20 97.23 98.36 96.72 97.34 97.21 97.87
101.58 102.37 102.16 101.96 102.29 101.79 101.89 101.98 102.13 101.39 101.10 101.61

          Lumen Maintenance (%)

CCx CCy
Calc. 
CCT

ANSI 
Target

1 0.4359 0.4023 3009 3000
2 0.4320 0.3986 3046 3000
3 0.4302 0.3969 3064 3000
4 0.4406 0.3987 2897 3000
5 0.4293 0.3881 3004 3000
6 0.4389 0.4055 2984 3000
7 0.4374 0.4071 3022 3000
8 0.4392 0.4010 2941 3000
9 0.4280 0.4091 3202 3000
10 0.4432 0.4045 2903 3000
11 0.4406 0.4057 2957 3000
12 0.4354 0.4039 3030 3000
13 0.4353 0.3981 2983 3000
14 0.4366 0.4058 3025 3000
15 0.4329 0.4005 3046 3000
16 0.4371 0.4138 3080 3000
n 16 16 16 16

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080 10584 11088 11592 12096
0.0010 0.0009 0.0010 0.0010 0.0010 0.0011 0.0011 0.0014 0.0012 0.0015 0.0010 0.0014
0.0019 0.0019 0.0020 0.0020 0.0020 0.0020 0.0021 0.0024 0.0022 0.0026 0.0026 0.0026
0.0009 0.0008 0.0008 0.0008 0.0010 0.0009 0.0010 0.0013 0.0010 0.0011 0.0012 0.0013
0.0014 0.0013 0.0015 0.0014 0.0014 0.0015 0.0014 0.0014 0.0014 0.0016 0.0016 0.0016
0.0007 0.0006 0.0008 0.0007 0.0007 0.0008 0.0011 0.0010 0.0007 0.0010 0.0010 0.0010
0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0007 0.0009 0.0007 0.0009 0.0009 0.0010
0.0018 0.0017 0.0019 0.0019 0.0020 0.0021 0.0021 0.0023 0.0020 0.0023 0.0021 0.0024
0.0013 0.0012 0.0012 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0014 0.0014 0.0014
0.0017 0.0016 0.0017 0.0018 0.0019 0.0017 0.0019 0.0020 0.0020 0.0022 0.0022 0.0022
0.0015 0.0016 0.0017 0.0016 0.0018 0.0020 0.0020 0.0019 0.0020 0.0021 0.0021 0.0022
0.0009 0.0011 0.0011 0.0010 0.0009 0.0012 0.0012 0.0012 0.0011 0.0013 0.0013 0.0014
0.0009 0.0011 0.0010 0.0009 0.0010 0.0011 0.0011 0.0011 0.0010 0.0011 0.0013 0.0013
0.0014 0.0017 0.0017 0.0013 0.0013 0.0017 0.0019 0.0020 0.0016 0.0023 0.0023 0.0023
0.0011 0.0012 0.0013 0.0011 0.0012 0.0012 0.0015 0.0015 0.0013 0.0015 0.0016 0.0015
0.0009 0.0008 0.0010 0.0009 0.0008 0.0011 0.0011 0.0010 0.0012 0.0011 0.0011 0.0010
0.0016 0.0016 0.0017 0.0013 0.0017 0.0015 0.0018 0.0019 0.0014 0.0020 0.0020 0.0021

16 16 16 16 16 16 16 16 16 16 16 16
0.0012 0.0012 0.0013 0.0012 0.0013 0.0014 0.0015 0.0015 0.0014 0.0016 0.0016 0.0017
0.0012 0.0012 0.0012 0.0012 0.0013 0.0012 0.0014 0.0014 0.0013 0.0015 0.0015 0.0015
0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0005 0.0005 0.0005 0.0005 0.0006
0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 0.0007 0.0009 0.0007 0.0009 0.0009 0.0010
0.0019 0.0019 0.0020 0.0020 0.0020 0.0021 0.0021 0.0024 0.0022 0.0026 0.0026 0.0026

          Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 3+: 55°C; 1000 mA

LF (lm) VF (V)
Calc. 
CCT

ANSI 
Target

1 268.5 3.43 3009 3000
2 261.7 3.39 3046 3000
3 260.1 3.41 3064 3000
4 239.5 3.40 2897 3000
5 258.3 3.43 3004 3000
6 243.1 3.42 2984 3000
7 253.7 3.44 3022 3000
8 256.4 3.39 2941 3000
9 267.5 3.43 3202 3000
10 271.5 3.42 2903 3000
11 256.9 3.40 2957 3000
12 262.4 3.43 3030 3000
13 260.7 3.46 2983 3000
14 255.4 3.41 3025 3000
15 258.0 3.49 3046 3000
16 256.4 3.43 3080 3000
n 16 16 16 16

Mean 258.1 3.42
Median 258.2 3.43

σ 8.3 0.03
Min. 239.5 3.39
Max. 271.5 3.49

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120 15624 16128 16632 17136 17640 18144
98.17 99.11 97.29 98.62 97.23 98.01 96.73 95.51 96.22 96.08 96.17 96.01
98.83 99.48 98.77 99.50 98.17 98.45 98.18 98.33 97.61 97.56 97.28 97.49
99.59 100.23 99.64 100.42 98.83 99.09 98.95 98.66 97.96 97.47 96.83 96.91
98.44 99.00 98.25 98.96 97.55 97.89 97.77 96.75 96.87 96.68 96.82 96.40
97.78 98.52 98.14 98.09 97.29 97.42 97.38 97.71 96.92 96.62 96.39 96.43
98.69 99.17 98.96 99.62 98.35 98.39 98.40 98.53 97.92 97.74 97.27 97.53
97.40 98.21 97.28 97.96 97.01 96.57 97.08 96.36 96.20 95.75 95.99 95.87
101.02 102.00 101.37 102.04 100.65 100.43 100.71 100.76 100.37 99.71 99.75 99.94
97.92 98.67 97.84 98.24 96.89 96.71 96.57 96.38 96.19 95.77 95.84 95.71
98.43 98.18 97.75 98.64 97.57 97.69 97.29 96.69 97.87 96.10 95.85 96.75
99.41 99.15 99.16 100.06 98.63 98.14 98.68 97.95 98.19 97.08 97.01 97.08
99.02 99.16 99.20 100.10 98.33 97.86 98.47 98.88 97.97 97.11 97.06 97.13
97.57 97.75 97.55 98.31 97.13 96.75 97.17 97.44 96.19 95.34 95.45 95.76
99.17 99.64 99.26 100.10 98.93 98.42 98.50 99.19 98.47 97.50 97.32 97.58
97.78 97.22 97.42 98.06 97.36 96.95 97.50 97.33 97.21 95.88 95.94 96.27
98.50 98.95 98.64 99.08 97.74 97.00 97.59 97.40 96.86 95.44 95.49 95.61

16 16 16 16 16 16 16 16 16 16 16 16
98.61 99.03 98.53 99.24 97.98 97.86 97.94 97.74 97.44 96.74 96.65 96.78
98.47 99.05 98.45 99.02 97.66 97.88 97.68 97.58 97.41 96.65 96.60 96.59
0.92 1.08 1.08 1.12 0.97 1.01 1.03 1.31 1.11 1.13 1.05 1.08

97.40 97.22 97.28 97.96 96.89 96.57 96.57 95.51 96.19 95.34 95.45 95.61
101.02 102.00 101.37 102.04 100.65 100.43 100.71 100.76 100.37 99.71 99.75 99.94

          Lumen Maintenance (%)

CCx CCy
Calc. 
CCT

ANSI 
Target

1 0.4359 0.4023 3009 3000
2 0.4320 0.3986 3046 3000
3 0.4302 0.3969 3064 3000
4 0.4406 0.3987 2897 3000
5 0.4293 0.3881 3004 3000
6 0.4389 0.4055 2984 3000
7 0.4374 0.4071 3022 3000
8 0.4392 0.4010 2941 3000
9 0.4280 0.4091 3202 3000
10 0.4432 0.4045 2903 3000
11 0.4406 0.4057 2957 3000
12 0.4354 0.4039 3030 3000
13 0.4353 0.3981 2983 3000
14 0.4366 0.4058 3025 3000
15 0.4329 0.4005 3046 3000
16 0.4371 0.4138 3080 3000
n 16 16 16 16

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

12600 13104 13608 14112 14616 15120 15624 16128 16632 17136 17640 18144
0.0015 0.0013 0.0013 0.0014 0.0014 0.0013 0.0012 0.0014 0.0012 0.0012 0.0009 0.0006
0.0026 0.0028 0.0029 0.0031 0.0032 0.0033 0.0034 0.0035 0.0034 0.0035 0.0034 0.0034
0.0012 0.0011 0.0011 0.0011 0.0012 0.0010 0.0009 0.0010 0.0007 0.0004 0.0004 0.0002
0.0017 0.0016 0.0018 0.0019 0.0017 0.0017 0.0017 0.0017 0.0015 0.0014 0.0012 0.0010
0.0010 0.0008 0.0009 0.0010 0.0011 0.0008 0.0009 0.0009 0.0009 0.0009 0.0008 0.0006
0.0010 0.0008 0.0009 0.0011 0.0011 0.0010 0.0011 0.0010 0.0010 0.0008 0.0006 0.0005
0.0026 0.0026 0.0027 0.0029 0.0029 0.0028 0.0029 0.0028 0.0028 0.0027 0.0024 0.0023
0.0016 0.0015 0.0015 0.0016 0.0017 0.0015 0.0013 0.0014 0.0015 0.0013 0.0012 0.0011
0.0023 0.0023 0.0024 0.0026 0.0026 0.0025 0.0024 0.0025 0.0024 0.0023 0.0020 0.0021
0.0021 0.0023 0.0022 0.0022 0.0025 0.0024 0.0024 0.0023 0.0024 0.0026 0.0025 0.0025
0.0015 0.0014 0.0014 0.0014 0.0014 0.0013 0.0013 0.0010 0.0011 0.0007 0.0006 0.0005
0.0013 0.0012 0.0013 0.0012 0.0011 0.0012 0.0011 0.0010 0.0009 0.0007 0.0006 0.0007
0.0024 0.0024 0.0023 0.0025 0.0024 0.0026 0.0026 0.0027 0.0027 0.0028 0.0030 0.0030
0.0017 0.0018 0.0017 0.0016 0.0018 0.0016 0.0015 0.0015 0.0016 0.0014 0.0011 0.0010
0.0012 0.0012 0.0012 0.0012 0.0014 0.0014 0.0013 0.0014 0.0013 0.0012 0.0011 0.0008
0.0022 0.0022 0.0022 0.0022 0.0021 0.0022 0.0021 0.0019 0.0019 0.0017 0.0016 0.0013

16 16 16 16 16 16 16 16 16 16 16 16
0.0017 0.0017 0.0017 0.0018 0.0018 0.0018 0.0018 0.0018 0.0017 0.0016 0.0015 0.0014
0.0016 0.0015 0.0016 0.0016 0.0017 0.0016 0.0014 0.0015 0.0015 0.0013 0.0011 0.0010
0.0006 0.0006 0.0006 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0009 0.0009 0.0010
0.0010 0.0008 0.0009 0.0010 0.0011 0.0008 0.0009 0.0009 0.0007 0.0004 0.0004 0.0002
0.0026 0.0028 0.0029 0.0031 0.0032 0.0033 0.0034 0.0035 0.0034 0.0035 0.0034 0.0034

          Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 10: 85°C; 1000 mA

LED Package Series XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

Tested Model Number XTEAWT-00-0000-00000LBE7

Drive Current [IF] 1000 mA

Testing Initiation Date December 4, 2014

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test duration 10,080 hours
Test duration used for projection t=5,040 to t=10,080
α 1.341E-06
β 1.003E+00

L90(10k) > 60,500 hours
L80(10k) > 60,500 hours
L70(10k) > 60,500 hours

Reported Lifetimes

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

1,000 10,000 100,000 

%
 L

um
in

ou
s 

Fl
ux

 

Time (hours) 

LM-80 Data For The 
Official TM-21 Calculator*

Time (hours) Lumen 
Maintenance 

0 100.00%

1008 100.15%

1512 100.08%

2016 99.81%

2520 99.86%

3024 99.69%

3528 99.46%

4032 99.38%

4536 99.39%

5040 99.51%

5544 99.45%

6048 99.54%

6552 99.52%

7056 99.64%

7560 99.36%

8064 99.24%

8568 98.97%

9072 98.95%

9576 99.02%

10080 99.03%

Projection Generated By Cree’s Internal TM-21 Calculator:

* http://www.energystar.gov/TM-21calculator

Note: The data point t=168 hr is intentionally excluded from this table, since the ENERGY STAR tool has a 20 data point input limit. 
Per TM-21 methodology, the data point t=168 hr would be excluded, so the projection is unaffected.
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LM-80-08 REPORT

DATA SET 10: 85°C; 1000 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 300.0 3.25 3298 3000 100.31 99.75 99.52 99.56 99.22 99.08 98.62 98.73 98.88 98.97 98.94 99.12
2 336.6 3.27 3279 3000 100.14 100.37 100.03 99.92 100.11 99.76 99.48 99.33 99.94 100.35 100.01 99.74
3 298.6 3.23 3251 3000 100.37 100.49 100.35 99.74 99.56 99.12 98.68 98.99 98.61 98.96 99.09 99.52
4 328.7 3.24 3276 3000 100.40 100.28 100.19 100.08 100.17 100.10 99.97 100.01 99.98 100.37 99.88 99.69
5 302.4 3.27 3237 3000 100.11 100.16 99.71 99.74 99.25 99.40 99.03 98.64 98.87 98.84 98.69 99.37
6 331.1 3.26 3280 3000 99.70 100.19 99.91 99.81 99.74 99.39 99.31 99.32 99.39 99.74 99.62 100.09
7 307.4 3.31 3145 3000 99.49 99.61 99.43 99.18 99.48 99.15 99.00 98.97 99.10 99.50 99.54 99.67
8 334.3 3.23 3264 3000 99.93 100.44 100.37 100.21 100.36 100.11 99.69 99.88 100.11 100.56 100.48 100.39
9 306.2 3.24 3240 3000 100.45 99.41 99.43 99.29 99.32 99.40 99.26 99.22 99.37 99.15 99.24 99.65
10 310.7 3.33 3303 3000 100.75 100.03 100.25 99.79 100.04 99.91 99.43 99.36 99.06 99.15 98.85 98.81
11 329.8 3.23 3218 3000 100.15 100.13 100.10 99.55 99.52 99.35 99.34 99.20 99.21 99.64 99.95 100.10
12 333.4 3.21 3197 3000 100.02 99.57 99.64 98.88 98.98 99.07 98.56 98.82 98.87 99.42 99.79 99.76
13 307.3 3.35 3285 3000 100.21 100.26 100.58 100.15 100.21 100.22 100.44 100.20 100.25 99.59 99.60 99.42
14 337.7 3.29 3255 3000 100.74 100.65 100.29 100.04 99.99 99.55 99.61 99.62 99.52 99.73 100.01 99.66
15 303.8 3.26 3305 3000 100.41 100.53 100.43 100.06 100.42 100.45 100.56 100.08 99.71 99.68 99.57 99.49
16 337.4 3.26 3317 3000 99.70 99.58 99.80 99.64 99.78 99.00 99.07 99.09 98.84 99.02 99.22 99.27
17 298.9 3.23 3232 3000 100.15 100.50 100.31 99.93 100.31 100.10 99.65 99.01 99.07 98.76 98.62 99.23
18 331.9 3.22 3238 3000 100.30 100.51 100.54 100.41 100.44 100.61 100.24 100.42 100.17 100.15 99.85 99.42
19 302.4 3.24 3283 3000 100.73 100.60 100.57 100.48 100.61 100.42 99.74 99.27 99.34 99.29 98.97 99.30
20 302.4 3.30 3207 3000 100.16 99.89 100.25 99.76 99.75 99.58 99.54 99.41 99.43 99.36 99.10 99.05
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 317.1 3.26 100.21 100.15 100.08 99.81 99.86 99.69 99.46 99.38 99.39 99.51 99.45 99.54
Median 309.1 3.25 100.18 100.23 100.22 99.80 99.89 99.56 99.45 99.29 99.35 99.46 99.56 99.51

σ 15.6 0.04 0.34 0.39 0.38 0.40 0.47 0.52 0.56 0.51 0.50 0.53 0.51 0.38
Min. 298.6 3.21 99.49 99.41 99.43 98.88 98.98 99.00 98.56 98.64 98.61 98.76 98.62 98.81
Max. 337.7 3.35 100.75 100.65 100.58 100.48 100.61 100.61 100.56 100.42 100.25 100.56 100.48 100.39

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4208 0.4041 3298 3000 0.0003 0.0009 0.0010 0.0013 0.0013 0.0014 0.0015 0.0014 0.0013 0.0015 0.0015 0.0015
2 0.4209 0.4019 3279 3000 0.0009 0.0016 0.0018 0.0021 0.0021 0.0022 0.0024 0.0024 0.0023 0.0025 0.0023 0.0025
3 0.4236 0.4048 3251 3000 0.0010 0.0015 0.0016 0.0017 0.0017 0.0019 0.0019 0.0020 0.0018 0.0019 0.0020 0.0018
4 0.4230 0.4066 3276 3000 0.0010 0.0017 0.0019 0.0020 0.0020 0.0022 0.0024 0.0024 0.0023 0.0023 0.0023 0.0023
5 0.4250 0.4063 3237 3000 0.0008 0.0013 0.0013 0.0016 0.0015 0.0017 0.0017 0.0018 0.0018 0.0018 0.0018 0.0017
6 0.4208 0.4018 3280 3000 0.0006 0.0015 0.0015 0.0018 0.0017 0.0018 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019
7 0.4293 0.4048 3145 3000 0.0008 0.0016 0.0018 0.0019 0.0020 0.0021 0.0022 0.0021 0.0021 0.0021 0.0022 0.0023
8 0.4229 0.4047 3264 3000 0.0009 0.0016 0.0018 0.0019 0.0019 0.0020 0.0021 0.0022 0.0023 0.0022 0.0023 0.0022
9 0.4248 0.4063 3240 3000 0.0008 0.0016 0.0018 0.0018 0.0017 0.0019 0.0020 0.0020 0.0018 0.0021 0.0021 0.0021
10 0.4198 0.4022 3303 3000 0.0008 0.0014 0.0015 0.0017 0.0016 0.0017 0.0017 0.0018 0.0019 0.0018 0.0017 0.0018
11 0.4261 0.4066 3218 3000 0.0008 0.0013 0.0014 0.0014 0.0014 0.0015 0.0017 0.0017 0.0017 0.0016 0.0017 0.0017
12 0.4261 0.4040 3197 3000 0.0009 0.0011 0.0012 0.0013 0.0014 0.0016 0.0016 0.0016 0.0017 0.0017 0.0017 0.0017
13 0.4235 0.4090 3285 3000 0.0006 0.0013 0.0016 0.0016 0.0018 0.0018 0.0018 0.0019 0.0020 0.0022 0.0022 0.0022
14 0.4229 0.4037 3255 3000 0.0006 0.0017 0.0019 0.0018 0.0021 0.0021 0.0022 0.0021 0.0023 0.0024 0.0023 0.0025
15 0.4189 0.4003 3305 3000 0.0007 0.0014 0.0016 0.0017 0.0021 0.0021 0.0023 0.0023 0.0023 0.0023 0.0025 0.0025
16 0.4205 0.4057 3317 3000 0.0004 0.0010 0.0010 0.0012 0.0013 0.0014 0.0015 0.0016 0.0015 0.0017 0.0019 0.0019
17 0.4264 0.4090 3232 3000 0.0008 0.0012 0.0013 0.0014 0.0015 0.0015 0.0017 0.0015 0.0017 0.0019 0.0019 0.0019
18 0.4235 0.4030 3238 3000 0.0008 0.0016 0.0018 0.0018 0.0021 0.0023 0.0022 0.0022 0.0022 0.0024 0.0021 0.0023
19 0.4202 0.4007 3283 3000 0.0008 0.0016 0.0017 0.0018 0.0020 0.0019 0.0021 0.0020 0.0021 0.0021 0.0020 0.0022
20 0.4269 0.4070 3207 3000 0.0008 0.0016 0.0017 0.0018 0.0020 0.0020 0.0021 0.0021 0.0021 0.0021 0.0022 0.0022
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 0.0008 0.0014 0.0016 0.0017 0.0018 0.0019 0.0019 0.0020 0.0020 0.0020 0.0020 0.0021
Median 0.0008 0.0015 0.0016 0.0017 0.0018 0.0019 0.0020 0.0020 0.0020 0.0021 0.0021 0.0021

σ 0.0002 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003
Min. 0.0003 0.0009 0.0010 0.0012 0.0013 0.0014 0.0015 0.0014 0.0013 0.0015 0.0015 0.0015
Max. 0.0010 0.0017 0.0019 0.0021 0.0021 0.0023 0.0024 0.0024 0.0023 0.0025 0.0025 0.0025

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 10: 85°C; 1000 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target

1 300.0 3.25 3298 3000
2 336.6 3.27 3279 3000
3 298.6 3.23 3251 3000
4 328.7 3.24 3276 3000
5 302.4 3.27 3237 3000
6 331.1 3.26 3280 3000
7 307.4 3.31 3145 3000
8 334.3 3.23 3264 3000
9 306.2 3.24 3240 3000
10 310.7 3.33 3303 3000
11 329.8 3.23 3218 3000
12 333.4 3.21 3197 3000
13 307.3 3.35 3285 3000
14 337.7 3.29 3255 3000
15 303.8 3.26 3305 3000
16 337.4 3.26 3317 3000
17 298.9 3.23 3232 3000
18 331.9 3.22 3238 3000
19 302.4 3.24 3283 3000
20 302.4 3.30 3207 3000
n 20 20 20 20

Mean 317.1 3.26
Median 309.1 3.25

σ 15.6 0.04
Min. 298.6 3.21
Max. 337.7 3.35

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
99.39 99.35 98.78 98.49 98.11 98.14 97.81 97.78
99.64 99.74 99.88 99.82 99.49 98.71 99.21 99.78
99.74 99.66 98.91 98.71 98.12 97.63 97.87 97.95
99.47 99.57 99.87 99.91 99.56 99.80 99.71 99.72
99.44 99.58 98.43 98.51 98.14 98.58 98.18 97.98
99.86 99.91 99.70 99.80 99.07 99.47 99.83 99.40
99.76 99.96 99.36 99.29 98.77 99.06 98.69 99.15
100.20 100.34 99.96 100.13 99.80 99.60 99.64 99.58
99.66 100.02 98.99 98.81 98.98 98.48 99.06 99.11
98.99 99.62 99.33 98.62 98.56 98.51 98.95 97.90
99.75 99.38 99.79 99.82 99.68 99.54 99.56 99.43
99.73 99.61 100.03 99.77 99.48 99.40 99.46 99.49
99.43 99.40 99.77 99.93 99.87 100.09 99.91 99.94
99.59 99.50 99.30 99.56 99.64 99.58 99.55 99.69
99.18 99.41 99.72 99.46 99.40 99.34 99.35 99.39
99.25 99.52 98.93 98.77 98.45 98.31 98.45 98.51
98.72 99.17 99.00 98.27 97.86 97.74 98.01 98.30
99.57 99.68 98.77 99.18 99.20 99.03 98.84 98.65
99.56 99.78 99.49 98.94 98.45 99.05 99.27 99.76
99.44 99.55 99.13 99.10 98.69 98.93 99.07 99.14

20 20 20 20 20 20 20 20
99.52 99.64 99.36 99.24 98.97 98.95 99.02 99.03
99.57 99.59 99.35 99.24 99.02 99.04 99.14 99.27
0.32 0.27 0.47 0.58 0.64 0.68 0.66 0.72

98.72 99.17 98.43 98.27 97.86 97.63 97.81 97.78
100.20 100.34 100.03 100.13 99.87 100.09 99.91 99.94

Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target

1 0.4208 0.4041 3298 3000
2 0.4209 0.4019 3279 3000
3 0.4236 0.4048 3251 3000
4 0.4230 0.4066 3276 3000
5 0.4250 0.4063 3237 3000
6 0.4208 0.4018 3280 3000
7 0.4293 0.4048 3145 3000
8 0.4229 0.4047 3264 3000
9 0.4248 0.4063 3240 3000
10 0.4198 0.4022 3303 3000
11 0.4261 0.4066 3218 3000
12 0.4261 0.4040 3197 3000
13 0.4235 0.4090 3285 3000
14 0.4229 0.4037 3255 3000
15 0.4189 0.4003 3305 3000
16 0.4205 0.4057 3317 3000
17 0.4264 0.4090 3232 3000
18 0.4235 0.4030 3238 3000
19 0.4202 0.4007 3283 3000
20 0.4269 0.4070 3207 3000
n 20 20 20 20

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
0.0015 0.0017 0.0017 0.0017 0.0017 0.0017 0.0016 0.0015
0.0024 0.0025 0.0026 0.0026 0.0026 0.0027 0.0025 0.0025
0.0018 0.0020 0.0020 0.0021 0.0021 0.0021 0.0023 0.0020
0.0024 0.0024 0.0024 0.0026 0.0025 0.0026 0.0024 0.0023
0.0018 0.0018 0.0018 0.0019 0.0019 0.0018 0.0020 0.0017
0.0019 0.0019 0.0018 0.0020 0.0018 0.0020 0.0019 0.0018
0.0023 0.0023 0.0023 0.0024 0.0024 0.0024 0.0024 0.0024
0.0022 0.0023 0.0022 0.0024 0.0024 0.0025 0.0023 0.0023
0.0020 0.0022 0.0021 0.0021 0.0022 0.0021 0.0021 0.0019
0.0017 0.0019 0.0018 0.0019 0.0019 0.0018 0.0017 0.0017
0.0016 0.0017 0.0017 0.0017 0.0017 0.0016 0.0016 0.0016
0.0017 0.0018 0.0017 0.0017 0.0019 0.0018 0.0019 0.0018
0.0022 0.0022 0.0021 0.0022 0.0022 0.0023 0.0021 0.0021
0.0024 0.0024 0.0025 0.0026 0.0025 0.0026 0.0024 0.0022
0.0024 0.0024 0.0025 0.0026 0.0025 0.0026 0.0026 0.0023
0.0018 0.0019 0.0019 0.0020 0.0019 0.0020 0.0017 0.0018
0.0018 0.0019 0.0021 0.0021 0.0020 0.0022 0.0021 0.0019
0.0022 0.0022 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023
0.0020 0.0021 0.0023 0.0023 0.0022 0.0022 0.0022 0.0021
0.0020 0.0021 0.0022 0.0022 0.0021 0.0021 0.0021 0.0021

20 20 20 20 20 20 20 20
0.0020 0.0021 0.0021 0.0022 0.0021 0.0022 0.0021 0.0020
0.0020 0.0021 0.0021 0.0021 0.0022 0.0022 0.0021 0.0020
0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003
0.0015 0.0017 0.0017 0.0017 0.0017 0.0016 0.0016 0.0015
0.0024 0.0025 0.0026 0.0026 0.0026 0.0027 0.0026 0.0025

Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 11: 105°C; 1000 mA

LED Package Series XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

Tested Model Number XTEAWT-00-0000-00000LBE7

Drive Current [IF] 1000 mA

Testing Initiation Date December 12, 2014

Case Temperature [Ts] 105°C

Ambient Temperature [TA] 105°C

Failures observed None

Test duration 10,080 hours
Test duration used for projection t=5,040 to t=10,080
α 1.448E-06
β 9.852E-01

L90(10k) > 60,500 hours
L80(10k) > 60,500 hours
L70(10k) > 60,500 hours

Reported Lifetimes

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

1,000 10,000 100,000 

%
 L

um
in

ou
s 

Fl
ux

 

Time (hours) 

LM-80 Data For The 
Official TM-21 Calculator*

Time (hours) Lumen 
Maintenance 

0 100.00%

1008 99.07%

1512 98.30%

2016 98.22%

2520 98.21%

3024 97.84%

3528 97.71%

4032 97.91%

4536 97.95%

5040 98.05%

5544 97.89%

6048 97.48%

6552 97.56%

7056 97.37%

7560 97.28%

8064 97.31%

8568 97.31%

9072 97.18%

9576 97.27%

10080 97.27%

Projection Generated By Cree’s Internal TM-21 Calculator:

* http://www.energystar.gov/TM-21calculator

Note: The data points t=168 hr is intentionally excluded from this table, since the ENERGY STAR tool has a 20 data point input limit. 
Per TM-21 methodology, the data point t=168 hr would be excluded, so the projection is unaffected.
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LM-80-08 REPORT

DATA SET 11: 105°C; 1000 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 293.0 3.36 3246 3000 99.91 98.97 97.99 97.65 97.71 97.49 97.36 97.77 97.75 97.63 98.15 97.15
2 330.7 3.24 3247 3000 100.39 97.60 97.06 97.02 97.13 96.73 96.60 96.85 96.41 96.66 96.37 96.05
3 329.5 3.29 3309 3000 99.59 99.24 99.00 98.79 98.71 98.22 98.16 98.64 98.37 98.71 98.26 97.84
4 304.1 3.32 3318 3000 99.58 99.22 97.11 96.58 96.75 96.93 96.89 96.92 96.66 96.36 97.04 96.32
5 327.2 3.27 3227 3000 100.27 99.23 98.37 98.46 98.72 98.06 97.69 98.35 98.42 98.82 98.35 98.17
6 322.2 3.24 3152 3000 99.88 99.56 98.77 98.69 98.64 98.15 97.87 98.50 98.43 98.73 98.29 98.18
7 292.0 3.26 3172 3000 100.16 99.89 97.67 97.46 97.49 97.54 97.86 97.57 97.99 97.46 97.58 96.79
8 335.2 3.22 3219 3000 100.03 99.28 98.80 99.07 99.08 98.65 98.57 98.52 98.57 99.13 98.41 98.03
9 305.4 3.25 3203 3000 99.87 99.11 98.41 98.14 98.55 98.44 98.34 98.75 98.90 97.84 97.55 97.44
10 298.9 3.24 3295 3000 100.26 99.54 99.53 99.42 98.56 98.01 97.81 98.01 98.09 97.61 98.38 97.13
11 334.1 3.24 3315 3000 99.91 99.11 98.97 98.93 99.03 98.32 98.01 98.21 98.50 98.94 98.33 97.95
12 331.5 3.26 3226 3000 100.39 99.32 98.41 98.57 98.61 97.91 97.70 97.75 98.08 98.41 97.79 97.40
13 326.6 3.23 3171 3000 99.16 98.17 97.91 97.82 97.79 97.33 97.02 97.01 97.19 97.42 96.83 96.64
14 316.5 3.27 3189 3000 100.36 99.33 98.71 98.70 98.56 98.25 98.31 98.09 98.52 98.93 98.19 98.16
15 297.9 3.23 3180 3000 100.01 98.53 97.72 97.65 97.74 97.57 97.47 97.50 97.38 96.56 96.95 96.71
16 324.7 3.28 3212 3000 100.12 99.11 99.01 98.87 98.86 98.38 98.33 98.52 98.59 99.01 98.51 98.42
17 335.9 3.28 3277 3000 99.57 99.18 98.77 98.38 98.35 97.73 97.45 97.55 97.90 98.87 98.64 98.16
18 327.7 3.26 3254 3000 99.98 98.85 97.83 97.99 98.04 97.85 97.79 98.07 97.84 98.69 98.36 98.00
19 333.6 3.22 3301 3000 100.61 99.13 98.18 98.26 98.26 97.95 97.71 98.01 97.73 98.20 98.03 97.87
20 289.3 3.27 3159 3000 100.62 99.04 97.86 97.97 97.54 97.27 97.25 97.71 97.71 96.99 97.73 97.28
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 317.8 3.26 100.03 99.07 98.30 98.22 98.21 97.84 97.71 97.91 97.95 98.05 97.89 97.48
Median 325.6 3.26 100.02 99.16 98.39 98.32 98.45 97.93 97.75 98.01 98.03 98.31 98.17 97.64

σ 16.5 0.04 0.37 0.50 0.66 0.72 0.65 0.51 0.52 0.57 0.65 0.91 0.64 0.70
Min. 289.3 3.22 99.16 97.60 97.06 96.58 96.75 96.73 96.60 96.85 96.41 96.36 96.37 96.05
Max. 335.9 3.36 100.62 99.89 99.53 99.42 99.08 98.65 98.57 98.75 98.90 99.13 98.64 98.42

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4234 0.4038 3246 3000 0.0002 0.0009 0.0008 0.0008 0.0008 0.0008 0.0008 0.0010 0.0007 0.0008 0.0008 0.0009
2 0.4243 0.4060 3247 3000 0.0006 0.0009 0.0009 0.0007 0.0007 0.0007 0.0009 0.0009 0.0008 0.0007 0.0008 0.0009
3 0.4198 0.4032 3309 3000 0.0007 0.0014 0.0015 0.0015 0.0014 0.0015 0.0015 0.0012 0.0015 0.0015 0.0015 0.0016
4 0.4189 0.4020 3318 3000 0.0004 0.0007 0.0007 0.0007 0.0008 0.0007 0.0008 0.0007 0.0007 0.0007 0.0008 0.0008
5 0.4252 0.4056 3227 3000 0.0008 0.0014 0.0014 0.0014 0.0013 0.0013 0.0014 0.0013 0.0013 0.0012 0.0012 0.0015
6 0.4305 0.4083 3152 3000 0.0008 0.0011 0.0011 0.0011 0.0012 0.0011 0.0012 0.0011 0.0010 0.0011 0.0011 0.0013
7 0.4280 0.4053 3172 3000 0.0004 0.0003 0.0004 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0004 0.0007
8 0.4249 0.4040 3219 3000 0.0008 0.0011 0.0011 0.0011 0.0010 0.0011 0.0011 0.0011 0.0010 0.0010 0.0013 0.0013
9 0.4264 0.4054 3203 3000 0.0010 0.0018 0.0018 0.0017 0.0017 0.0018 0.0018 0.0017 0.0016 0.0016 0.0014 0.0017
10 0.4208 0.4039 3295 3000 0.0007 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013 0.0014 0.0013 0.0015
11 0.4204 0.4052 3315 3000 0.0008 0.0011 0.0011 0.0012 0.0011 0.0012 0.0013 0.0013 0.0013 0.0014 0.0014 0.0015
12 0.4242 0.4031 3226 3000 0.0007 0.0012 0.0012 0.0012 0.0012 0.0013 0.0014 0.0013 0.0013 0.0015 0.0014 0.0015
13 0.4288 0.4068 3171 3000 0.0004 0.0009 0.0008 0.0008 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010 0.0011
14 0.4269 0.4049 3189 3000 0.0004 0.0009 0.0009 0.0009 0.0009 0.0009 0.0008 0.0010 0.0008 0.0009 0.0009 0.0011
15 0.4294 0.4095 3180 3000 0.0003 0.0007 0.0007 0.0006 0.0006 0.0007 0.0006 0.0008 0.0007 0.0006 0.0007 0.0009
16 0.4251 0.4034 3212 3000 0.0009 0.0010 0.0010 0.0010 0.0011 0.0011 0.0011 0.0012 0.0011 0.0011 0.0012 0.0014
17 0.4207 0.4014 3277 3000 0.0008 0.0010 0.0012 0.0012 0.0012 0.0014 0.0014 0.0014 0.0012 0.0013 0.0014 0.0015
18 0.4228 0.4035 3254 3000 0.0006 0.0012 0.0011 0.0014 0.0014 0.0014 0.0015 0.0013 0.0013 0.0014 0.0014 0.0015
19 0.4196 0.4016 3301 3000 0.0010 0.0014 0.0014 0.0015 0.0015 0.0015 0.0017 0.0016 0.0014 0.0013 0.0015 0.0016
20 0.4308 0.4099 3159 3000 0.0009 0.0014 0.0015 0.0013 0.0014 0.0014 0.0016 0.0015 0.0014 0.0013 0.0015 0.0014
n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Mean 0.0007 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0011 0.0011 0.0012 0.0013
Median 0.0007 0.0011 0.0011 0.0012 0.0011 0.0011 0.0013 0.0012 0.0011 0.0012 0.0013 0.0014

σ 0.0002 0.0003 0.0003 0.0004 0.0003 0.0004 0.0004 0.0003 0.0003 0.0004 0.0003 0.0003
Min. 0.0002 0.0003 0.0004 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0004 0.0007
Max. 0.0010 0.0018 0.0018 0.0017 0.0017 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0017

La
m

p 
# Initial (0 hrs) Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 11: 105°C; 1000 mA

LF (lm) VF (V) Calc. 
CCT

ANSI 
Target

1 293.0 3.36 3246 3000
2 330.7 3.24 3247 3000
3 329.5 3.29 3309 3000
4 304.1 3.32 3318 3000
5 327.2 3.27 3227 3000
6 322.2 3.24 3152 3000
7 292.0 3.26 3172 3000
8 335.2 3.22 3219 3000
9 305.4 3.25 3203 3000
10 298.9 3.24 3295 3000
11 334.1 3.24 3315 3000
12 331.5 3.26 3226 3000
13 326.6 3.23 3171 3000
14 316.5 3.27 3189 3000
15 297.9 3.23 3180 3000
16 324.7 3.28 3212 3000
17 335.9 3.28 3277 3000
18 327.7 3.26 3254 3000
19 333.6 3.22 3301 3000
20 289.3 3.27 3159 3000
n 20 20 20 20

Mean 317.8 3.26
Median 325.6 3.26

σ 16.5 0.04
Min. 289.3 3.22
Max. 335.9 3.36

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
97.40 96.88 97.28 97.41 97.19 96.79 96.91 96.97
96.10 96.07 95.99 96.27 95.93 95.88 96.32 96.37
98.05 98.12 98.15 98.03 97.83 97.88 97.78 97.74
96.60 96.49 96.36 96.28 96.36 96.35 96.47 96.38
98.17 97.52 97.82 97.67 97.68 97.61 97.74 98.01
98.23 97.90 97.78 97.73 97.50 97.61 97.56 97.58
96.74 96.67 96.28 96.52 96.45 96.38 96.40 96.40
98.49 98.15 98.26 97.95 97.83 97.91 98.06 97.97
97.65 97.01 96.82 97.00 96.66 96.78 97.00 96.94
97.65 97.44 97.17 97.08 97.05 96.99 96.93 97.01
97.19 97.45 97.50 97.30 97.87 97.37 97.27 97.41
97.17 97.20 97.12 97.01 97.10 97.07 97.37 97.34
96.28 96.10 96.32 96.96 96.43 96.21 96.40 96.23
98.07 97.70 98.11 97.77 97.84 97.72 97.79 97.84
96.50 96.89 96.63 96.23 96.90 96.46 96.43 96.29
98.54 98.11 98.52 98.19 98.01 98.14 98.17 98.07
98.56 98.34 97.56 97.94 98.06 97.89 98.27 97.65
98.17 97.95 97.32 97.82 97.85 97.63 97.81 98.06
98.10 97.78 97.21 97.68 97.77 97.54 97.69 98.19
97.46 97.54 97.34 97.41 97.87 97.42 96.98 96.95

20 20 20 20 20 20 20 20
97.56 97.37 97.28 97.31 97.31 97.18 97.27 97.27
97.65 97.49 97.30 97.41 97.59 97.39 97.32 97.38
0.78 0.68 0.72 0.62 0.66 0.66 0.64 0.68

96.10 96.07 95.99 96.23 95.93 95.88 96.32 96.23
98.56 98.34 98.52 98.19 98.06 98.14 98.27 98.19

Lumen Maintenance (%)

CCx CCy Calc. 
CCT

ANSI 
Target

1 0.4234 0.4038 3246 3000
2 0.4243 0.4060 3247 3000
3 0.4198 0.4032 3309 3000
4 0.4189 0.4020 3318 3000
5 0.4252 0.4056 3227 3000
6 0.4305 0.4083 3152 3000
7 0.4280 0.4053 3172 3000
8 0.4249 0.4040 3219 3000
9 0.4264 0.4054 3203 3000
10 0.4208 0.4039 3295 3000
11 0.4204 0.4052 3315 3000
12 0.4242 0.4031 3226 3000
13 0.4288 0.4068 3171 3000
14 0.4269 0.4049 3189 3000
15 0.4294 0.4095 3180 3000
16 0.4251 0.4034 3212 3000
17 0.4207 0.4014 3277 3000
18 0.4228 0.4035 3254 3000
19 0.4196 0.4016 3301 3000
20 0.4308 0.4099 3159 3000
n 20 20 20 20

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
0.0008 0.0007 0.0010 0.0011 0.0010 0.0011 0.0011 0.0011
0.0008 0.0010 0.0011 0.0011 0.0012 0.0011 0.0010 0.0009
0.0017 0.0018 0.0019 0.0019 0.0021 0.0019 0.0020 0.0019
0.0009 0.0010 0.0010 0.0008 0.0013 0.0011 0.0010 0.0011
0.0015 0.0016 0.0018 0.0016 0.0017 0.0017 0.0018 0.0018
0.0014 0.0015 0.0015 0.0015 0.0017 0.0016 0.0016 0.0019
0.0007 0.0008 0.0008 0.0008 0.0010 0.0012 0.0012 0.0012
0.0014 0.0016 0.0016 0.0015 0.0017 0.0017 0.0017 0.0019
0.0018 0.0019 0.0017 0.0018 0.0021 0.0020 0.0017 0.0020
0.0017 0.0016 0.0018 0.0016 0.0018 0.0016 0.0016 0.0020
0.0016 0.0016 0.0017 0.0015 0.0017 0.0016 0.0018 0.0019
0.0016 0.0018 0.0019 0.0019 0.0020 0.0020 0.0021 0.0022
0.0012 0.0014 0.0014 0.0014 0.0013 0.0012 0.0011 0.0011
0.0012 0.0013 0.0013 0.0013 0.0013 0.0010 0.0012 0.0014
0.0009 0.0010 0.0011 0.0011 0.0012 0.0012 0.0011 0.0014
0.0015 0.0016 0.0017 0.0017 0.0019 0.0019 0.0019 0.0021
0.0017 0.0017 0.0018 0.0019 0.0019 0.0020 0.0020 0.0021
0.0015 0.0016 0.0017 0.0018 0.0019 0.0019 0.0016 0.0017
0.0015 0.0017 0.0018 0.0020 0.0020 0.0020 0.0020 0.0020
0.0014 0.0016 0.0016 0.0016 0.0018 0.0018 0.0017 0.0016

20 20 20 20 20 20 20 20
0.0013 0.0014 0.0015 0.0015 0.0016 0.0016 0.0016 0.0017
0.0015 0.0016 0.0017 0.0016 0.0017 0.0017 0.0016 0.0018
0.0004 0.0004 0.0003 0.0004 0.0004 0.0004 0.0004 0.0004
0.0007 0.0007 0.0008 0.0008 0.0010 0.0010 0.0010 0.0009
0.0018 0.0019 0.0019 0.0020 0.0021 0.0020 0.0021 0.0022

Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 5: 55°C; 1250 mA

LED Package Series XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

Tested Model Number XTEAWT-00-0000-00000LBE7

Drive Current [IF] 1250 mA

Testing Initiation Date January 8, 2012

Case Temperature [Ts] 55°C

Ambient Temperature [TA] 55°C

Failures observed None

Test duration 10,080 hours
Test duration used for projection t=5,040 to t=10,080
α 1.885E-06
β 9.817E-01

L90(10k) = 46,100 hours
L80(10k) > 60,500 hours
L70(10k) > 60,500 hours

Reported Lifetimes

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

1,000 10,000 100,000 

%
 L
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in
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s 

Fl
ux

 

Time (hours) 

LM-80 Data For The 
Official TM-21 Calculator*

Time (hours) Lumen 
Maintenance 

0 100.00%

1008 97.42%

1512 97.28%

2016 96.97%

2520 97.01%

3024 96.60%

3528 97.23%

4032 97.57%

4536 97.25%

5040 96.83%

5544 96.76%

6048 96.33%

6552 97.55%

7056 97.94%

7560 97.30%

8064 96.75%

8568 96.35%

9072 96.95%

9576 96.35%

10080 95.50%

Projection Generated By Cree’s Internal TM-21 Calculator:

* http://www.energystar.gov/TM-21calculator

Note: The data point t=168 hr is intentionally excluded from this table, since the ENERGY STAR tool has a 20 data point input limit. 
Per TM-21 methodology, the data point t=168 hr would be excluded, so the projection is unaffected.
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LM-80-08 REPORT

DATA SET 5: 55°C; 1250 mA

LF (lm) VF (V)
Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 266.7 3.60 2981 3000 96.90 97.46 97.17 96.29 96.81 96.42 96.60 98.33 98.02 96.18 97.41 96.09
2 283.7 3.66 3042 3000 96.44 97.10 97.52 97.97 97.62 97.32 98.77 98.84 98.11 98.07 97.83 97.31
3 262.7 3.57 2979 3000 95.62 96.45 95.81 95.12 95.70 95.28 94.81 95.70 95.43 93.77 94.65 93.48
4 281.7 3.59 3035 3000 97.11 97.55 97.04 96.71 97.16 97.42 98.53 98.40 98.07 97.66 97.84 97.24
5 265.5 3.60 3036 3000 96.45 96.62 96.58 95.21 95.95 95.19 95.44 95.61 95.35 95.34 95.69 94.48
6 287.5 3.66 3070 3000 98.73 97.92 97.50 97.52 97.34 97.45 98.58 98.59 98.00 97.87 97.74 97.14
7 283.8 3.63 3014 3000 98.02 97.61 96.63 96.41 97.10 97.06 98.01 97.99 97.36 97.38 96.95 96.60
8 275.6 3.63 2997 3000 95.96 95.95 96.38 96.00 96.26 96.07 95.42 96.27 95.87 95.36 95.57 94.77
9 262.5 3.55 2911 3000 97.42 98.00 97.14 96.28 96.77 96.22 97.29 98.05 97.00 95.71 96.95 96.85
10 282.5 3.68 3016 3000 99.33 97.74 98.61 98.40 98.07 96.67 98.45 98.12 98.54 97.94 97.10 96.99
11 267.4 3.63 3082 3000 97.28 97.15 96.55 95.72 96.28 95.44 96.03 96.03 95.62 94.91 95.13 95.07
12 295.8 3.56 3004 3000 97.26 96.83 96.89 97.26 97.28 97.35 97.64 97.48 97.42 97.05 97.21 96.69
13 261.7 3.68 2991 3000 96.31 96.66 96.84 96.24 97.01 96.01 96.13 97.61 97.06 96.25 96.62 96.87
14 285.1 3.61 2971 3000 97.30 96.27 96.38 96.35 96.07 96.02 97.04 97.17 96.28 96.46 96.24 95.68
15 269.5 3.64 2995 3000 98.06 97.44 97.23 96.88 97.11 97.08 97.82 97.77 97.29 97.33 97.11 96.62
16 279.2 3.58 2990 3000 98.79 96.94 97.76 97.23 97.57 96.48 96.33 98.22 97.43 96.73 97.06 97.20
17 262.6 3.59 3220 3000 96.78 96.74 97.60 97.28 97.23 95.64 96.72 97.17 96.80 97.29 96.52 96.76
18 288.2 3.60 3156 3000 99.98 100.06 98.96 98.23 97.66 98.55 99.18 99.26 98.73 97.94 98.78 97.92
19 270.7 3.58 3021 3000 97.08 96.50 97.05 97.22 97.07 95.87 96.33 96.80 97.01 96.85 95.77 96.07
20 285.3 3.63 3047 3000 99.15 98.01 97.50 97.20 96.41 96.85 97.74 97.74 97.59 97.36 97.10 96.54
21 261.7 3.60 2943 3000 99.52 97.02 97.55 98.00 97.96 96.79 97.14 97.25 97.72 97.30 96.28 96.30
22 279.1 3.66 3013 3000 99.93 99.15 98.19 98.28 97.54 97.80 98.61 98.48 98.20 98.12 97.47 97.01
23 279.7 3.61 2955 3000 98.80 99.11 98.14 97.81 97.26 97.58 98.61 98.54 98.22 98.16 97.69 97.08
24 271.3 3.67 2977 3000 98.49 96.87 98.02 97.65 97.78 95.74 96.08 96.55 96.80 96.62 95.41 95.16
25 290.9 3.60 3117 3000 99.04 98.23 96.99 97.09 96.23 96.71 97.49 97.37 97.37 97.15 96.89 96.36
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 276.0 3.62 97.83 97.41 97.28 96.97 97.01 96.60 97.23 97.57 97.25 96.83 96.76 96.33
Median 279.1 3.61 97.42 97.15 97.17 97.20 97.11 96.67 97.29 97.74 97.37 97.15 96.95 96.62

σ 10.4 0.04 1.28 0.97 0.74 0.93 0.65 0.86 1.21 0.98 0.95 1.12 0.98 1.04
Min. 261.7 3.55 95.62 95.95 95.81 95.12 95.70 95.19 94.81 95.61 95.35 93.77 94.65 93.48
Max. 295.8 3.68 99.98 100.06 98.96 98.40 98.07 98.55 99.18 99.26 98.73 98.16 98.78 97.92

La
m

p 
# Initial (0 hrs)           Lumen Maintenance (%)

CCx CCy
Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048

1 0.4382 0.4039 2981 3000 0.0002 0.0003 0.0004 0.0005 0.0005 0.0006 0.0006 0.0006 0.0006 0.0006 0.0007 0.0006
2 0.4322 0.3985 3042 3000 0.0009 0.0006 0.0005 0.0005 0.0005 0.0005 0.0006 0.0007 0.0008 0.0008 0.0008 0.0009
3 0.4365 0.4000 2979 3000 0.0011 0.0004 0.0006 0.0006 0.0005 0.0006 0.0004 0.0007 0.0007 0.0008 0.0008 0.0008
4 0.4324 0.3982 3035 3000 0.0007 0.0006 0.0004 0.0007 0.0006 0.0006 0.0006 0.0008 0.0009 0.0009 0.0010 0.0009
5 0.4309 0.3951 3036 3000 0.0010 0.0007 0.0008 0.0007 0.0007 0.0009 0.0005 0.0008 0.0009 0.0009 0.0009 0.0009
6 0.4305 0.3983 3070 3000 0.0003 0.0004 0.0004 0.0005 0.0005 0.0005 0.0006 0.0006 0.0006 0.0006 0.0007 0.0006
7 0.4359 0.4030 3014 3000 0.0006 0.0004 0.0006 0.0007 0.0005 0.0005 0.0005 0.0008 0.0008 0.0008 0.0009 0.0008
8 0.4365 0.4021 2997 3000 0.0011 0.0004 0.0005 0.0006 0.0005 0.0005 0.0004 0.0005 0.0006 0.0007 0.0007 0.0007
9 0.4466 0.4122 2911 3000 0.0003 0.0005 0.0005 0.0006 0.0007 0.0008 0.0008 0.0007 0.0007 0.0008 0.0008 0.0007
10 0.4346 0.4007 3016 3000 0.0004 0.0005 0.0004 0.0004 0.0004 0.0006 0.0007 0.0005 0.0006 0.0005 0.0006 0.0006
11 0.4301 0.3989 3082 3000 0.0005 0.0003 0.0002 0.0003 0.0002 0.0003 0.0003 0.0004 0.0005 0.0004 0.0005 0.0006
12 0.4371 0.4043 3004 3000 0.0009 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0008 0.0009 0.0009 0.0010 0.0011
13 0.4396 0.4079 2991 3000 0.0006 0.0003 0.0004 0.0004 0.0005 0.0005 0.0005 0.0006 0.0005 0.0005 0.0006 0.0007
14 0.4407 0.4078 2971 3000 0.0002 0.0006 0.0005 0.0007 0.0007 0.0007 0.0008 0.0007 0.0007 0.0007 0.0007 0.0007
15 0.4391 0.4074 2995 3000 0.0006 0.0004 0.0003 0.0003 0.0005 0.0004 0.0005 0.0004 0.0005 0.0005 0.0004 0.0004
16 0.4394 0.4072 2990 3000 0.0005 0.0005 0.0004 0.0005 0.0004 0.0005 0.0005 0.0006 0.0007 0.0007 0.0007 0.0009
17 0.4168 0.3849 3220 3000 0.0006 0.0007 0.0006 0.0006 0.0006 0.0007 0.0008 0.0008 0.0009 0.0008 0.0008 0.0010
18 0.4200 0.3852 3156 3000 0.0003 0.0005 0.0005 0.0005 0.0005 0.0007 0.0007 0.0008 0.0008 0.0008 0.0009 0.0011
19 0.4363 0.4048 3021 3000 0.0003 0.0004 0.0006 0.0007 0.0006 0.0007 0.0007 0.0007 0.0007 0.0006 0.0007 0.0007
20 0.4334 0.4018 3047 3000 0.0005 0.0005 0.0006 0.0006 0.0005 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007
21 0.4432 0.4093 2943 3000 0.0005 0.0005 0.0005 0.0005 0.0005 0.0006 0.0005 0.0006 0.0006 0.0007 0.0008 0.0008
22 0.4352 0.4015 3013 3000 0.0005 0.0008 0.0008 0.0010 0.0009 0.0010 0.0010 0.0010 0.0010 0.0009 0.0010 0.0010
23 0.4409 0.4062 2955 3000 0.0002 0.0007 0.0005 0.0005 0.0005 0.0006 0.0006 0.0007 0.0006 0.0006 0.0007 0.0007
24 0.4395 0.4060 2977 3000 0.0005 0.0007 0.0007 0.0007 0.0007 0.0008 0.0007 0.0007 0.0008 0.0008 0.0008 0.0007
25 0.4294 0.4017 3117 3000 0.0001 0.0002 0.0001 0.0001 0.0001 0.0002 0.0004 0.0003 0.0004 0.0002 0.0003 0.0003
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0005 0.0005 0.0005 0.0006 0.0005 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0008
Median 0.0005 0.0005 0.0005 0.0006 0.0005 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007

σ 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Min. 0.0001 0.0002 0.0001 0.0001 0.0001 0.0002 0.0003 0.0003 0.0004 0.0002 0.0003 0.0003
Max. 0.0011 0.0008 0.0008 0.0010 0.0009 0.0010 0.0010 0.0010 0.0010 0.0009 0.0010 0.0011

La
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p 
# Initial (0 hrs)           Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 5: 55°C; 1250 mA

LF (lm) VF (V)
Calc. 
CCT

ANSI 
Target

1 266.7 3.60 2981 3000
2 283.7 3.66 3042 3000
3 262.7 3.57 2979 3000
4 281.7 3.59 3035 3000
5 265.5 3.60 3036 3000
6 287.5 3.66 3070 3000
7 283.8 3.63 3014 3000
8 275.6 3.63 2997 3000
9 262.5 3.55 2911 3000
10 282.5 3.68 3016 3000
11 267.4 3.63 3082 3000
12 295.8 3.56 3004 3000
13 261.7 3.68 2991 3000
14 285.1 3.61 2971 3000
15 269.5 3.64 2995 3000
16 279.2 3.58 2990 3000
17 262.6 3.59 3220 3000
18 288.2 3.60 3156 3000
19 270.7 3.58 3021 3000
20 285.3 3.63 3047 3000
21 261.7 3.60 2943 3000
22 279.1 3.66 3013 3000
23 279.7 3.61 2955 3000
24 271.3 3.67 2977 3000
25 290.9 3.60 3117 3000
n 25 25 25 25

Mean 276.0 3.62
Median 279.1 3.61

σ 10.4 0.04
Min. 261.7 3.55
Max. 295.8 3.68

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
97.60 97.88 97.29 96.13 95.29 96.95 96.62 95.38
99.18 99.34 98.67 98.37 97.92 98.00 97.34 97.14
95.16 95.17 94.75 93.80 93.93 94.65 94.35 93.30
98.94 99.27 98.83 98.37 98.00 98.29 97.99 97.27
94.77 95.36 94.63 94.00 94.32 94.48 94.38 93.27
98.91 99.26 98.83 98.19 97.74 97.95 97.61 97.15
98.35 98.57 98.06 97.48 97.30 97.18 96.65 96.31
95.88 96.45 95.91 95.61 95.07 95.49 95.08 94.40
97.54 97.21 96.68 95.55 95.12 95.73 94.75 93.68
98.68 98.46 97.89 98.04 97.34 97.80 96.83 95.96
94.90 95.00 94.39 93.70 93.75 94.38 93.92 92.93
98.52 98.94 98.49 98.02 97.92 97.97 97.30 96.86
96.66 97.36 96.85 96.36 95.65 96.67 96.21 95.52
97.06 97.92 97.47 96.93 96.56 96.61 96.30 95.81
98.41 98.93 98.51 97.87 97.70 97.64 97.05 96.63
97.00 97.96 97.28 96.85 96.45 96.85 96.63 96.13
97.73 97.90 96.98 96.09 95.29 96.93 96.39 94.21
99.50 100.24 99.24 98.87 98.44 98.53 97.75 96.60
97.00 97.20 96.52 95.83 95.07 96.97 95.89 94.46
98.22 98.70 97.83 97.46 97.00 97.14 96.48 95.47
96.84 97.56 96.62 96.18 95.37 97.95 96.47 95.28
98.73 99.16 98.20 97.69 97.37 97.62 97.11 96.23
98.81 99.26 98.43 97.98 97.71 97.86 97.15 96.45
95.89 96.80 95.91 95.55 94.77 96.32 95.04 94.12
98.59 98.59 98.30 97.92 97.68 97.81 97.36 96.82

25 25 25 25 25 25 25 25
97.55 97.94 97.30 96.75 96.35 96.95 96.35 95.49
97.73 97.96 97.47 96.93 96.56 97.14 96.62 95.81
1.39 1.38 1.37 1.49 1.45 1.19 1.14 1.34

94.77 95.00 94.39 93.70 93.75 94.38 93.92 92.93
99.50 100.24 99.24 98.87 98.44 98.53 97.99 97.27

          Lumen Maintenance (%)

CCx CCy
Calc. 
CCT

ANSI 
Target

1 0.4382 0.4039 2981 3000
2 0.4322 0.3985 3042 3000
3 0.4365 0.4000 2979 3000
4 0.4324 0.3982 3035 3000
5 0.4309 0.3951 3036 3000
6 0.4305 0.3983 3070 3000
7 0.4359 0.4030 3014 3000
8 0.4365 0.4021 2997 3000
9 0.4466 0.4122 2911 3000
10 0.4346 0.4007 3016 3000
11 0.4301 0.3989 3082 3000
12 0.4371 0.4043 3004 3000
13 0.4396 0.4079 2991 3000
14 0.4407 0.4078 2971 3000
15 0.4391 0.4074 2995 3000
16 0.4394 0.4072 2990 3000
17 0.4168 0.3849 3220 3000
18 0.4200 0.3852 3156 3000
19 0.4363 0.4048 3021 3000
20 0.4334 0.4018 3047 3000
21 0.4432 0.4093 2943 3000
22 0.4352 0.4015 3013 3000
23 0.4409 0.4062 2955 3000
24 0.4395 0.4060 2977 3000
25 0.4294 0.4017 3117 3000
n 25 25 25 25

Mean
Median

σ
Min.
Max.

La
m

p 
# Initial (0 hrs)

6552 7056 7560 8064 8568 9072 9576 10080
0.0006 0.0008 0.0007 0.0007 0.0006 0.0008 0.0006 0.0006
0.0008 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0007
0.0007 0.0010 0.0009 0.0009 0.0009 0.0011 0.0011 0.0010
0.0009 0.0011 0.0012 0.0012 0.0010 0.0011 0.0010 0.0009
0.0007 0.0010 0.0011 0.0010 0.0010 0.0011 0.0013 0.0011
0.0007 0.0008 0.0009 0.0007 0.0007 0.0007 0.0007 0.0006
0.0008 0.0008 0.0008 0.0007 0.0005 0.0004 0.0005 0.0004
0.0006 0.0008 0.0008 0.0008 0.0008 0.0009 0.0010 0.0009
0.0009 0.0010 0.0010 0.0012 0.0013 0.0011 0.0009 0.0009
0.0005 0.0006 0.0006 0.0005 0.0005 0.0007 0.0006 0.0007
0.0005 0.0005 0.0006 0.0006 0.0004 0.0005 0.0006 0.0005
0.0009 0.0012 0.0012 0.0011 0.0011 0.0012 0.0012 0.0010
0.0005 0.0006 0.0007 0.0006 0.0006 0.0008 0.0007 0.0006
0.0007 0.0008 0.0008 0.0008 0.0007 0.0008 0.0007 0.0007
0.0004 0.0005 0.0006 0.0005 0.0005 0.0005 0.0006 0.0004
0.0007 0.0009 0.0009 0.0009 0.0009 0.0010 0.0011 0.0010
0.0009 0.0010 0.0010 0.0010 0.0009 0.0013 0.0012 0.0011
0.0008 0.0010 0.0011 0.0011 0.0011 0.0013 0.0012 0.0012
0.0007 0.0008 0.0008 0.0007 0.0007 0.0008 0.0007 0.0006
0.0007 0.0007 0.0008 0.0009 0.0008 0.0009 0.0008 0.0007
0.0007 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007 0.0006
0.0012 0.0012 0.0012 0.0013 0.0013 0.0014 0.0013 0.0013
0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0006 0.0006
0.0008 0.0008 0.0008 0.0009 0.0008 0.0009 0.0008 0.0007
0.0003 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002

25 25 25 25 25 25 25 25
0.0007 0.0008 0.0008 0.0008 0.0008 0.0009 0.0008 0.0008
0.0007 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0007
0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 0.0003
0.0003 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002
0.0012 0.0012 0.0012 0.0013 0.0013 0.0014 0.0013 0.0013

          Chromaticity Shift (Δu'v')
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LM-80-08 REPORT

DATA SET 6: 85°C; 1250 mA

LED Package Series XLamp XT-E White LEDs (Series: XTEAWT)

This LM-80 report is applicable to the following order codes:
XTEAWT-xx-xxxx-xxxxxxxxx

Tested Model Number XTEAWT-00-0000-00000LBE7

Drive Current [IF] 1250 mA

Testing Initiation Date January 7, 2012

Case Temperature [Ts] 85°C

Ambient Temperature [TA] 85°C

Failures observed None

Test duration 9,072 hours
Test duration used for projection t=4,032 to t=9,072
α 5.337E-06
β 9.977E-01

L90(9k) = 19,300 hours
L80(9k) = 41,400 hours
L70(9k) > 54,400 hours

Reported Lifetimes
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* http://www.energystar.gov/TM-21calculator

Projection Generated By Cree’s Internal TM-21 Calculator:
LM-80 Data For The 
Official TM-21 Calculator*

Time (hours) Lumen 
Maintenance 

0 100.00%

168 98.72%

1008 98.89%

1512 97.57%

2016 97.58%

2520 97.81%

3024 97.12%

3528 97.77%

4032 97.62%

4536 97.52%

5040 96.95%

5544 96.22%

6048 95.56%

6552 97.45%

7056 97.29%

7560 96.37%

8064 95.34%

8568 95.14%

9072 94.40%
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LM-80-08 REPORT

DATA SET 6: 85°C; 1250 mA

LF (lm) VF (V)
Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048 6552 7056 7560 8064 8568 9072

1 261.9 3.54 3198 3000 98.97 98.59 96.65 97.18 98.89 96.84 97.64 98.00 97.85 97.06 96.21 95.35 97.20 97.12 96.97 95.06 94.70 94.74
2 284.7 3.61 3176 3000 98.82 98.93 98.05 97.91 97.73 97.42 98.56 97.99 98.16 97.75 97.06 96.30 98.75 97.94 97.80 97.22 97.12 96.43
3 269.8 3.51 3193 3000 99.28 99.18 97.59 98.22 98.44 97.44 97.97 98.33 98.12 97.41 96.02 95.82 97.96 98.06 97.33 95.66 95.53 95.66
4 289.7 3.63 3161 3000 99.36 99.81 98.43 98.38 98.30 98.03 99.13 98.76 98.68 98.16 97.54 96.53 98.66 97.68 96.87 95.69 94.95 93.89
5 287.1 3.55 3199 3000 99.18 98.76 97.65 97.47 97.39 96.90 98.07 97.62 97.74 97.12 96.59 95.81 98.17 97.44 96.64 95.69 95.40 94.13
6 271.6 3.58 3207 3000 100.60 99.89 98.15 98.71 98.66 97.90 97.62 97.89 97.63 97.05 96.13 95.22 97.47 97.06 96.48 95.78 95.69 96.02
7 288.6 3.60 3194 3000 98.88 98.58 97.71 97.63 97.27 97.10 98.17 97.66 97.73 97.39 96.58 96.23 98.28 98.10 97.64 97.27 96.42 96.40
8 273.6 3.55 3217 3000 98.15 97.44 97.02 96.14 97.06 96.53 95.90 96.40 96.09 95.31 94.73 93.96 95.80 97.49 95.66 94.24 93.80 93.33
9 287.2 3.70 3206 3000 99.00 98.87 98.02 98.11 97.86 97.43 98.73 98.16 98.18 97.80 96.93 96.48 98.71 98.30 97.15 96.49 95.47 95.22
10 284.0 3.60 3186 3000 99.73 99.07 97.98 97.58 97.66 97.48 98.36 98.06 98.13 97.80 97.03 96.19 98.59 98.65 97.92 97.52 96.34 96.20
11 269.9 3.60 3177 3000 97.63 97.80 96.99 96.76 97.30 96.14 96.25 96.46 96.24 95.51 94.61 93.67 94.62 95.76 93.09 91.93 90.61 91.67
12 257.2 3.54 2989 3000 98.28 99.01 97.08 97.44 98.42 97.26 97.12 97.94 97.57 96.95 96.48 95.59 96.36 97.03 96.05 93.67 95.20 93.77
13 271.7 3.58 2993 3000 98.89 99.11 97.73 97.50 97.62 97.47 98.39 97.66 98.00 97.68 96.99 96.58 98.35 97.88 97.66 97.19 96.86 96.14
14 280.8 3.55 3091 3000 97.74 98.59 97.14 97.24 97.20 97.22 98.30 97.69 97.83 97.38 96.77 96.34 97.92 97.46 97.06 96.22 95.29 94.03
15 254.7 3.55 2929 3000 99.13 99.30 97.85 98.14 98.93 97.38 97.77 98.11 97.73 97.12 96.46 95.61 97.05 97.14 96.34 95.09 96.75 95.41
16 269.8 3.60 2973 3000 98.71 99.38 97.84 97.65 97.68 97.67 98.78 98.06 98.16 97.76 97.03 96.43 98.08 97.86 96.80 95.54 94.43 93.26
17 273.8 3.56 3025 3000 98.70 99.72 98.26 98.10 97.93 98.00 98.80 98.21 98.48 97.78 97.33 96.75 98.54 98.42 97.53 96.93 96.19 94.93
18 259.2 3.59 3074 3000 98.64 99.61 97.33 97.72 98.27 96.89 97.28 97.30 97.10 96.49 95.71 95.13 97.07 96.92 96.15 95.27 96.77 95.65
19 289.0 3.62 3196 3000 98.46 98.46 97.26 97.20 96.83 96.36 96.76 96.16 96.19 95.83 95.14 94.82 97.01 96.48 95.93 95.80 95.30 94.78
20 265.9 3.58 3159 3000 97.30 98.21 96.75 96.78 97.32 96.11 96.83 97.20 96.81 95.97 95.15 94.25 95.91 95.78 94.44 92.30 93.11 92.15
21 288.9 3.65 3179 3000 97.72 97.54 97.18 97.24 96.97 96.46 96.84 96.39 96.14 95.60 94.88 94.36 96.24 95.65 93.87 92.59 91.24 90.18
22 264.5 3.62 2994 3000 98.71 99.15 97.33 97.36 97.89 96.83 97.18 97.45 97.04 96.23 95.50 94.70 96.70 96.55 95.63 94.26 96.17 94.82
23 276.1 3.63 3124 3000 98.57 98.46 97.34 97.22 97.17 96.69 97.85 97.37 97.33 96.85 96.18 95.65 97.69 97.33 96.49 96.01 95.15 94.07
24 281.8 3.64 2996 3000 99.07 99.03 98.06 97.70 97.88 97.52 98.58 98.16 98.16 97.61 97.02 96.44 98.54 98.20 97.44 96.93 96.18 95.11
25 264.4 3.69 2997 3000 98.50 99.64 97.87 98.20 98.46 96.98 97.30 97.42 97.00 96.19 95.49 94.69 96.57 95.96 94.29 93.03 93.91 92.04
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 274.6 3.59 98.72 98.89 97.57 97.58 97.80 97.12 97.77 97.62 97.52 96.95 96.22 95.56 97.45 97.29 96.37 95.34 95.14 94.40
Median 273.6 3.60 98.71 99.01 97.65 97.58 97.73 97.22 97.85 97.69 97.73 97.12 96.46 95.65 97.69 97.44 96.64 95.69 95.40 94.78

σ 11.0 0.05 0.70 0.66 0.49 0.57 0.61 0.55 0.85 0.67 0.76 0.83 0.86 0.90 1.10 0.87 1.28 1.62 1.62 1.61
Min. 254.7 3.51 97.30 97.44 96.65 96.14 96.83 96.11 95.90 96.16 96.09 95.31 94.61 93.67 94.62 95.65 93.09 91.93 90.61 90.18
Max. 289.7 3.70 100.60 99.89 98.43 98.71 98.93 98.03 99.13 98.76 98.68 98.16 97.54 96.75 98.75 98.65 97.92 97.52 97.12 96.43

La
m

p 
# Initial (0 hrs) Lumen Maintenance (%)

CCx CCy
Calc. 
CCT

ANSI 
Target 168 1008 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048 6552 7056 7560 8064 8568 9072

1 0.4181 0.3856 3198 3000 0.0006 0.0011 0.0010 0.0012 0.0016 0.0013 0.0013 0.0017 0.0016 0.0016 0.0016 0.0017 0.0017 0.0016 0.0019 0.0019 0.0024 0.0028
2 0.4199 0.3871 3176 3000 0.0005 0.0009 0.0009 0.0010 0.0012 0.0013 0.0012 0.0013 0.0013 0.0014 0.0014 0.0015 0.0017 0.0016 0.0019 0.0020 0.0022 0.0026
3 0.4182 0.3851 3193 3000 0.0006 0.0009 0.0008 0.0009 0.0011 0.0010 0.0009 0.0011 0.0010 0.0010 0.0010 0.0011 0.0012 0.0013 0.0014 0.0012 0.0014 0.0019
4 0.4206 0.3869 3161 3000 0.0004 0.0009 0.0008 0.0010 0.0011 0.0012 0.0011 0.0012 0.0012 0.0013 0.0014 0.0015 0.0017 0.0016 0.0021 0.0023 0.0025 0.0024
5 0.4188 0.3872 3199 3000 0.0005 0.0010 0.0009 0.0011 0.0011 0.0013 0.0012 0.0013 0.0014 0.0014 0.0016 0.0016 0.0019 0.0020 0.0026 0.0027 0.0032 0.0036
6 0.4197 0.3903 3207 3000 0.0007 0.0009 0.0009 0.0011 0.0012 0.0011 0.0010 0.0012 0.0010 0.0012 0.0011 0.0012 0.0014 0.0012 0.0014 0.0014 0.0017 0.0021
7 0.4180 0.3849 3194 3000 0.0003 0.0007 0.0007 0.0008 0.0009 0.0010 0.0009 0.0010 0.0010 0.0011 0.0011 0.0012 0.0013 0.0015 0.0019 0.0021 0.0023 0.0027
8 0.4191 0.3901 3217 3000 0.0003 0.0007 0.0005 0.0006 0.0008 0.0007 0.0006 0.0008 0.0008 0.0008 0.0009 0.0010 0.0010 0.0016 0.0017 0.0018 0.0021 0.0021
9 0.4172 0.3844 3206 3000 0.0002 0.0008 0.0007 0.0009 0.0009 0.0011 0.0010 0.0011 0.0012 0.0012 0.0014 0.0016 0.0019 0.0023 0.0028 0.0029 0.0032 0.0031
10 0.4179 0.3836 3186 3000 0.0004 0.0008 0.0007 0.0009 0.0008 0.0008 0.0009 0.0009 0.0009 0.0009 0.0009 0.0011 0.0013 0.0014 0.0019 0.0020 0.0024 0.0029
11 0.4222 0.3926 3177 3000 0.0004 0.0007 0.0005 0.0005 0.0007 0.0006 0.0005 0.0007 0.0007 0.0008 0.0008 0.0011 0.0014 0.0019 0.0022 0.0024 0.0024 0.0026
12 0.4372 0.4026 2989 3000 0.0004 0.0006 0.0005 0.0005 0.0007 0.0007 0.0007 0.0006 0.0007 0.0006 0.0007 0.0007 0.0007 0.0011 0.0011 0.0007 0.0005 0.0008
13 0.4374 0.4036 2993 3000 0.0003 0.0005 0.0006 0.0005 0.0006 0.0007 0.0007 0.0007 0.0008 0.0008 0.0007 0.0008 0.0008 0.0007 0.0008 0.0008 0.0009 0.0008
14 0.4282 0.3957 3091 3000 0.0007 0.0004 0.0004 0.0005 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0008 0.0008 0.0009 0.0011 0.0008 0.0007 0.0013
15 0.4412 0.4037 2929 3000 0.0004 0.0006 0.0005 0.0006 0.0007 0.0008 0.0007 0.0009 0.0010 0.0010 0.0010 0.0010 0.0009 0.0010 0.0009 0.0010 0.0010 0.0010
16 0.4371 0.4006 2973 3000 0.0004 0.0006 0.0005 0.0007 0.0008 0.0008 0.0008 0.0009 0.0010 0.0010 0.0009 0.0009 0.0009 0.0010 0.0010 0.0013 0.0022 0.0028
17 0.4328 0.3979 3025 3000 0.0004 0.0005 0.0006 0.0007 0.0008 0.0009 0.0009 0.0011 0.0011 0.0010 0.0010 0.0010 0.0009 0.0008 0.0008 0.0008 0.0011 0.0014
18 0.4268 0.3908 3074 3000 0.0003 0.0004 0.0005 0.0006 0.0007 0.0007 0.0008 0.0008 0.0009 0.0009 0.0011 0.0010 0.0010 0.0009 0.0009 0.0009 0.0008 0.0009
19 0.4186 0.3864 3196 3000 0.0003 0.0010 0.0011 0.0013 0.0014 0.0015 0.0015 0.0016 0.0016 0.0016 0.0017 0.0019 0.0019 0.0021 0.0026 0.0028 0.0031 0.0037
20 0.4202 0.3859 3159 3000 0.0011 0.0008 0.0007 0.0008 0.0009 0.0007 0.0009 0.0012 0.0012 0.0012 0.0014 0.0015 0.0017 0.0024 0.0030 0.0031 0.0032 0.0032
21 0.4203 0.3884 3179 3000 0.0006 0.0014 0.0014 0.0017 0.0018 0.0019 0.0019 0.0020 0.0022 0.0023 0.0024 0.0028 0.0030 0.0039 0.0048 0.0048 0.0045 0.0041
22 0.4363 0.4015 2994 3000 0.0004 0.0006 0.0005 0.0005 0.0006 0.0007 0.0006 0.0007 0.0008 0.0008 0.0007 0.0008 0.0008 0.0009 0.0010 0.0010 0.0011 0.0009
23 0.4266 0.3962 3124 3000 0.0003 0.0004 0.0005 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0006 0.0006 0.0007 0.0006 0.0008 0.0010 0.0009 0.0006 0.0005
24 0.4367 0.4025 2996 3000 0.0003 0.0005 0.0005 0.0005 0.0007 0.0007 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0008 0.0009 0.0012 0.0011 0.0008 0.0008
25 0.4372 0.4037 2997 3000 0.0003 0.0006 0.0006 0.0006 0.0006 0.0007 0.0008 0.0009 0.0009 0.0009 0.0008 0.0008 0.0007 0.0008 0.0008 0.0011 0.0017 0.0025
n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Mean 0.0004 0.0007 0.0007 0.0008 0.0009 0.0009 0.0009 0.0010 0.0011 0.0011 0.0011 0.0012 0.0013 0.0014 0.0017 0.0018 0.0019 0.0021
Median 0.0004 0.0007 0.0006 0.0007 0.0008 0.0008 0.0009 0.0009 0.0010 0.0010 0.0010 0.0011 0.0012 0.0013 0.0014 0.0014 0.0021 0.0024

σ 0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0004 0.0004 0.0005 0.0006 0.0007 0.0009 0.0010 0.0010 0.0011
Min. 0.0002 0.0004 0.0004 0.0005 0.0006 0.0006 0.0005 0.0006 0.0007 0.0006 0.0006 0.0007 0.0006 0.0007 0.0008 0.0007 0.0005 0.0005
Max. 0.0011 0.0014 0.0014 0.0017 0.0018 0.0019 0.0019 0.0020 0.0022 0.0023 0.0024 0.0028 0.0030 0.0039 0.0048 0.0048 0.0045 0.0041
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LM-80-08 REPORT

MECHANICAL DIMENSIONS & TEMPERATURE MEASUREMENT POINT

All measurements are ±.13 mm unless otherwise indicated.

The LED temperature measurement point (TMPLED) should be measured on the PCB surface, as close to the LED’s ther-
mal pad as possible (shown in the picture above). It is not required to use a solder footprint for the thermal pad that 
is larger than the LED itself. In testing, Cree has found such a solder pad to have insignificant impact on the resulting 
temperature measurement. Either one of the two shown TMPLED locations may be used and are equivalent to each other.
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3/8/11D. CRONIN

REVISONS
REV DESCRIPTION BY DATE APP'D 
B REMOVED CHIP DIMENSIONS DC 5/11/11 
C ADDED OVERALL HEIGHT TOLERANCE DC 5/16/14
D CHANGED VIEWS TO SHOW MORE CURRENT DESIGN DC 2/24/15
E CHANGED SOLDERPAD AND STENCIL VIEWSDC 6/17/15
F ADDED OPTICAL REFERENCE DC 7/18/16

RECOMMENDED PCB SOLDER PAD
RECOMMENDED STENCIL PATTERN
(HATCHED AREA IS OPENING)

ALL MEASUREMENTS ARE ±0.13 mm UNLESS OTHERWISE INDICATED.
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TUV SUD Limited, Titchfield 
Octagon House, Concorde Way 

Segensworth North 
Fareham, Hampshire PO15 5RL 

United Kingdom 
 

has been assessed and determined to fully comply with the requirements of ISO/IEC 17025: 2005-05,  
The Basic Rules, IEC CA 01:2016-07 & IECEE 01-S:2017-02 and Rules of Procedure IECEE 02: 2018-06, and the relevant 

IECEE CB-Scheme Operational Documents. 
 
 

TUV SUD Limited, Titchfield 
 
 

is therefore entitled to operate as a CB Testing Laboratory (CBTL) under the responsibility of TÜV SÜD Product Service 
GmbH as National Certification Body (NCB) and to carry out testing within the IECEE CB Scheme for the  

Scope (Product Category(ies) and Standard(s)) as listed in the relevant part of the IECEE Web Site at www.iecee.org,  
and is subject to all other terms as set forth in the IECEE Basic Rules and Rules of Procedure 

The IECEE membership status of this CBTL can be verified on the aforementioned site. 
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