DATASHEET

SMD = Low Power LED
45-21S/XK2C-HXXXXXXXXB2Z6/2T

Features

+ LM-80 Certified

- PLCC-2 package

- Top view white LED

 High luminous intensity output
» Wide viewing angle

» Pb-free

* RoHS compliant

» ANSI Binning

Description

The Everlight 45-21S package has high efficacy, high CRI, low power consumption, wide viewing angle and a
compact form factor. These features make this package an ideal LED for all lighting applications.

Applications

+ General lighting

+ Decorative and Entertainment Lighting
+ Indicators

+ lllumination

- Switch lights



Product Number Explanation

45-21S/ X K2 C-H XX XX XX XX XXZ6 /2T

Bin Group of Forward Voltage
Bin Group of Max. Luminous Flux
Bin Group of Min. Luminous Flux
Max. Color temperature

Min. Color temperature

Bin Code of Color Rendering Index

Table of Color Rendering Index

Symbol Description
M CRI(Min.) : 60
N CRI(Min.) : 65
L CRI(Min.) : 70
Q CRI(Min.) : 75
K CRI(Min.) : 80
H CRI(Min.) : 90

Note:
Tolerance of Color Rendering Index: +2

Table of Forward Current Index

Symbol Description

Z6 IF:60mA

Example:
45-21S/KK2C-H2727L7M4B226/2T

CRI 80(Min.)

CCT 2700K

Flux 16.0~24.0lm
Ve 2.9~3.6V
IF 60mA
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Mass Production List for CRI>80

) I\jlzif:!u) ceuls I\qllal(l:":Z) h:,a()ltm(l)
45-21S/KK2C-H2727L7M4B226/2T 80 2700K 16 24
45-21S/KK2C-H3030L8M4B226/2T 80 3000K 17 24
45-21S/KK2C-H3535L8M4B226/2T 80 3500K 17 24
45-21S/KK2C-H4040L9N3B226/2T 80 4000K 18 27
45-21S/KK2C-H5050L9N3B226/2T 80 5000K 18 27
45-21S/KK2C-H5757L9N3B226/2T 80 5700K 18 27
45-21S/KK2C-H6565L9N3B226/2T 80 6500K 18 27

Note:
1. Tolerance of Color Rendering Index: +2
2. Tolerance of Luminous flux: +11%.



Device Selection Guide

Chi
IP Emitted Color Resin Color
Materials
Cool White
InGaN Netural White Water Clear
Warm White
Absolute Maximum Ratings (Tsoldering=25C)
Parameter Symbol Rating Unit
Forward Current Ir 75 mA
Peak Forward Current (Duty 1/10 @10ms) Irp 100 mA
Power Dissipation Pqd 270 mwW
Operating Temperature Topr -40 ~ +85 °C
Storage Temperature Tstg -40 ~ +100 °C
Thermal Resistance (Junction / Soldering point) Rih J-s 50 °C/W
Junction Temperature Tj 125 °C
SolderinggiaiFoTaRs T Reflow Soldering : 260 °C for 10 sec.
Hand Soldering : 350 °C for 3 sec.
Note:

The products are sensitive to static electricity and must be carefully taken when handling products

Electro-Optical Characteristics (Tsoldering=25C)

Parameter Symbol Min. Typ. Max. Unit Condition
Luminous Flux () 16 e 27 Im [F=60mA
Forward Voltage Ve 29 3.6 Vv [F=60mA
Color Rendering Indexs Ra 80 e I[F=60mA
Viewing Angle 2612 120 e deg [F=60mA
Reverse Current ] — 50 HA VR=5V
Notes:

1. Tolerance of Luminous flux: £11%.
2. Tolerance of Forward Voltage : +0.1V.
3. Tolerance of Color Rendering Index: £2



Bin Range of Luminous Flux

Bin Code Min. Max. Unit Condition
L7 16 17
L8 17 18
L9 18 19
Im IF=60mA
M3 19 21
M4 21 24
N3 24 27
Note:
Tolerance of Luminous flux: £11%.
Bin Range of Forward Voltage
Group Bin Code Min. Max. Unit Condition
36 2.9 3.0
37 3.0 3.1
38 3.1 3.2
B2 39 3.2 3.3 Vv IF=60mA
40 3.3 3.4
41 34 3.5
42 3.5 3.6
Note:

Tolerance of Forward Voltage: £0.1V.



The C.LLE. 1931 Chromaticity Diagram
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Bin Range of Chromaticity Coordinates
CCT Bin Code CIE_x CIE_y Bin Code CIE_x CIE_y
0.4813 0.4319 0.4700 0.4126
0.4687 0.4289 0.4627 0.4109
0.4621 0.4169 0.4588 0.4041
27K-A 27K-D
0.4667 0.4180 0.4544 0.4030
0.4627 0.4109 0.4483 0.3919
0.4700 0.4126 0.4593 0.3944
Reference Range:2580K~2700K
0.4687 0.4289 0.4465 0.4071
0.4562 0.4260 0.4373 0.3893
2700K
0.4465 0.4071 0.4483 0.3919
27K-B 27K-C
0.4539 0.4088 0.4544 0.4030
0.4576 0.4158 0.4502 0.4020
0.4621 0.4169 0.4539 0.4088
Reference Range:2700K~2870K
0.4667 0.4180 0.4627 0.4109
0.4576 0.4158 0.4539 0.4088
27K-F 27K-G
0.4539 0.4088 0.4502 0.4020
0.4627 0.4109 0.4588 0.4041

Reference Range: 2665K~2770K



CCT Bin Code CIE_x CIE_y Bin Code CIE_x CIE_y
0.4562 0.4260 0.4465 0.4071
0.4430 0.4212 0.4388 0.4043
0.4375 0.4096 0.4355 0.3977

30K-A 30K-D
0.4422 0.4113 0.4311 0.3962
0.4388 0.4043 0.4259 0.3853
0.4465 0.4071 0.4373 0.3893

Reference Range:2870K~3000K
0.4430 0.4212 0.4221 0.3984
0.4299 0.4165 0.4147 0.3814
3000K

0.4221 0.3984 0.4259 0.3853

30K-B 30K-C
0.4297 0.4011 0.4311 0.3962
0.4328 0.4079 0.4267 0.3946
0.4375 0.4096 0.4297 0.4011

Reference Range:3000K~3220K

0.4422 0.4113 0.4388 0.4043
0.4328 0.4079 0.4297 0.4011

30K-F 30K-G
0.4297 0.4011 0.4267 0.3946
0.4388 0.4043 0.4355 0.3977

Reference Range:2960K~3080K

CCT Bin Code CIE_x CIE_y Bin Code CIE_x CIE_y
0.4299 0.4165 0.4221 0.3984
0.4148 0.4090 0.4134 0.3943
0.4106 0.3981 0.4108 0.3878

35K-A 35K-D
0.4159 0.4007 0.4057 0.3853
0.4134 0.3943 0.4018 0.3752
0.4221 0.3984 0.4147 0.3814

Reference Range:3220K~3500K
0.4148 0.4090 0.3943 0.3853
. 4015 0.3889 0.3690
3500K 0.3996 0

0.3943 0.3853 0.4018 0.3752

35K-B 35K-C
0.4029 0.3893 0.4057 0.3853
0.4051 0.3954 0.4006 0.3829
0.4106 0.3981 0.4029 0.3893

Reference Range:3500K~3710K

0.4159 0.4007 0.4134 0.3943
0.4051 0.3954 0.4029 0.3893

35K-F 35K-G
0.4029 0.3893 0.4006 0.3829
0.4134 0.3943 0.4108 0.3878

Reference Range:3360K~3540K




The C.LLE. 1931 Chromaticity Diagram
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Bin Range of Chromaticity Coordinates
CCT Bin Code CIE_x CIE_y Bin Code CIE_x CIE_y
0.4006 0.4044 0.3952 0.3880
0.3871 0.3959 0.3873 0.3831
0.3843 0.3858 0.3854 0.3768
40K-A 40K-D
0.3890 0.3887 0.3810 0.3741
0.3873 0.3831 0.3784 0.3647
0.3952 0.3880 0.3898 0.3716
Reference Range:3700K~3970K
0.3871 0.3959 0.3703 0.3726
0.3736 0.3874 0.3670 0.3578
4000K
0.3703 0.3726 0.3784 0.3647
40K-B 40K-C
0.3779 0.3773 0.3810 0.3741
0.3793 0.3828 0.3764 0.3713
0.3843 0.3858 0.3779 0.3773
Reference Range:3970K~4270K
0.3890 0.3887 0.3873 0.3831
0.3793 0.3828 0.3779 0.3773
40K-F 40K-G
0.3779 0.3773 0.3764 0.3713
0.3873 0.3831 0.3854 0.3768

Reference Range:

3870K~4080K




The C.LLE. 1931 Chromaticity Diagram
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Bin Range of Chromaticity Coordinates
CCT Bin Code CIE_x CIE_y Bin Code CIE_x CIE_y
0.3551 0.3760 0.3533 0.3624
0.3464 0.3688 0.3482 0.3583
0.3456 0.3604 0.3477 0.3530
50K-A 50K-D
0.3487 0.3629 0.3448 0.3507
0.3482 0.3583 0.3441 0.3428
0.3533 0.3624 0.3515 0.3487
Reference Range:4745K~5000K
0.3464 0.3688 0.3371 0.3493
0.3376 0.3616 0.3366 0.3369
5000K
0.3371 0.3493 0.3441 0.3428
50K-B 50K-C
0.3422 0.3533 0.3448 0.3507
0.3425 0.3579 0.3418 0.3483
0.3456 0.3604 0.3422 0.3533
Reference Range:5000K~5310K
0.3487 0.3629 0.3482 0.3583
0.3425 0.3579 0.3422 0.3533
50K-F 50K-G
0.3422 0.3533 0.3418 0.3483
0.3482 0.3583 0.3477 0.3530
Reference Range:4910K~5120K




CCT Bin Code CIE_x CIE_y Bin Code CIE_x CIE_y
0.3376 0.3616 0.3371 0.3493
0.3292 0.3539 0.3321 0.3447
0.3292 0.3464 0.3320 0.3401
57K-A 57K-D
0.3321 0.3490 0.3293 0.3377
0.3321 0.3447 0.3294 0.3306
0.3371 0.3493 0.3366 0.3369
Reference Range:5310K~5700K
0.3292 0.3539 0.3215 0.3353
0.3207 0.3462 0.3222 0.3243
5700K 0.3215 0.3353 0.3294 0.3306
57K-B 57K-C
0.3262 0.3395 0.3293 0.3377
0.3261 0.3436 0.3263 0.335
0.3292 0.3464 0.3262 0.3395
Reference Range:5700K~6020K
0.3321 0.3490 0.3321 0.3447
0.3261 0.3436 0.3262 0.3395
57K-F 57K-G
0.3262 0.3395 0.3263 0.3350
0.3321 0.3447 0.3320 0.3401
Reference Range:5520K~5780K

CCT Bin Code CIE_x CIE_y Bin Code CIE_x CIE_y
0.3205 0.3481 0.3213 0.3371
0.3117 0.3393 0.3161 0.3320
0.3125 0.3328 0.3166 0.3281
E5K-A 0.3157 0.3360 65K-D 0.3136 0.3251
0.3161 0.3320 0.3145 0.3187
0.3213 0.3371 0.3221 0.3261
Reference Range:6020K~6500K
0.3117 0.3393 0.3048 0.3209
0.3028 0.3304 0.3068 0.3113
6500K 65K-B 0.3048 0.3209 65K-C 0.3145 0.3187
0.3100 0.3259 0.3136 0.3251
0.3093 0.3297 0.3106 0.3222
0.3125 0.3328 0.31 0.3259
Reference Range:6500K~7050K
0.3157 0.3360 0.3161 0.3320
0.3093 0.3297 0.3100 0.3259
65K-F 0.3100 0.3259 65K-G 0.3106 0.3222
0.3161 0.3320 0.3166 0.3281
Reference Range:6300K~6690K

Note:
1. The value is based on driving current by 60maA.
2. Tolerance of Chromaticity Coordinates: +0.01.



Spectrum Distribution
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Typical Electro-Optical Characteristics Curves

Fig.1 — Forward Voltage Shift vs.
Junction Temperature
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Typical Electro-Optical Characteristics Curves
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Fig.3 - Relative Luminous Intensity vs.
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Package Dimension
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Moisture Resistant Packing Materials

Label Explanation

[ PYEVERLIGHT 5
CPN: ZXERERE XXX ENEARY

XERXREXEXX -RRRERERKKE -XEX KKK K KKK -XXREXRRXRK -RXK KK
P/N: ZXXXIXTATY

40040090080 09900900400 99504000005 4:0.6.4:0.0.6:0.0.85.0.9.9:0.9.4
LOT NO:YI1507 16 Y- XXy yyyy-XyvIYXYZY

LR 0 A A
QTY: 0123456789 HUE: XXXYAIXAAX
N LTV
CAT: IXXXIXIYIY PREF: IXIIAIXIXX
UIIUMAANNI (A
REFERENCE: BTPYYMMDDXXXXX
LN AR
)4

MSL- MADE IN 000X

Reel Dimensions

+ CPN: Customer’s Product Number
+ P/N: Product Number

+ QTY: Packing Quantity

+ CAT: Luminous Intensity Rank

+ HUE: Dom. Wavelength Rank

+ REF: Forward Voltage Rank

+ LOT No: Lot Number

0’099

Note:
Tolerances unless mentioned +0.1mm. Unit = mm

?13.0x 0.2

0'cF08l®

01
0o+

— ==9.0133

— =—11.4%1.0




Carrier Tape Dimensions: Loaded Quantity 250 /500/1000/2000/3000 pcs. Per Reel

Progressive direction
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= i 1
@+. - - T D
Polarity 4 0+0.1 2.23:0.1 1.00£0.05
Note:

Tolerances unless mentioned +0.1mm. Unit = mm

Moisture Resistant Packing Process

Label Aluminum moisture-proof bag Desiccant Label



Reliability Test ltems and Conditions

The reliability of products shall be satisfied with items listed below.

Confidence level : 90%

LTPD : 10%
No. ltems Test Condition Test Hours/Cycles Sample Size Ac/Re
1 Reflow Soldering Temp. : 260°C/10sec. 6 Min. 22 PCS. 0/1
H: +100°C 20min 500 Cvel
2 Thermal Shock { 10 sec ycles 22 PCS. 0/1
L:-10°C 20min
H:+100°C 30min
3 Temperature Cycle § 5 min 500 Cycles 22 PCS. 0/1
L : -40°C 30min
High Temperature/Humidity _aro o
4 Reverse Bias Ta=85°C,85%RH 1000 Hrs. 22 PCS. 0/
5 High Temperatu.re/Humidity Ta=85°C,85%RH, 1000 Hrs. 22 PCS. 0/1
Operation IF = 40 mA
6 Low Temperature Storage Ta=-40°C 1000 Hrs. 22 PCS. 0/1
High Temperature Storage Ta=85°C 1000 Hrs. 22 PCS. 0/1
8 Low Temperature Ta=-40°C, 1000 Hrs. 22 PCS. 0/
Operation Life IF = 75 mA
High Temperature Ta=25°C,
9 Operation/ Life#1 i 1000 Hrs. 22 PCS. 0/1
High Temperature Ta=55°C,
10 Operation/ Life#?2 R 1000 Hrs. 22 PCS. 0/1
High Temperature Ta=85°C,
11 Operation/ Life#3 e - 40 mA 1000 Hrs. 22 PCS. 0/1




Precautions for Use

1. Over-current-proof
Customer must apply resistors for protection; otherwise slight voltage shift will cause big current change (Burn out
will happen).

2. Storage
2.1 Do not open moisture proof bag before the products are ready to use.

2.2 Before opening the package: The LEDs should be kept at 30°C or less and 90%RH or less.

2.3 After opening the package: The LED's floor life is 168 Hrs under 30°C or less and 60% RH or less. If unused

LEDs remain, it should be stored in moisture proof packages.
2.4 If the moisture absorbent material (silica gel) has faded away or the LEDs have exceeded the storage time,
baking treatment should be performed using the following conditions.

Baking treatment: 60£5°C for 24 hours.

3. Soldering Condition
3.1 Pb-free solder temperature profile

260°C Max.

Above255°C
10sec. Max.

30sec.Max.
3°C/sec.Max.

6°C/sec.Max.

e —— ]

Above 217
60~150 sec.
Pre-heating
|-
150~200C
60~120se€c.

3.2 Reflow soldering should not be done more than two times.
3.3 When soldering, do not put stress on the LEDs during heating.
3.4 After soldering, do not warp the circuit board.

4. Soldering Iron
Each terminal is to go to the tip of soldering iron temperature less than 350°C for 3 seconds within once in less
than the soldering iron capacity 25W. Leave two seconds and more intervals, and do soldering of each terminal. Be
careful because the damage of the product is often started at the time of the hand solder.

5. Repairing
Repair should not be done after the LEDs have been soldered. When repairing is unavoidable, a double-head
soldering iron should be used (as below figure). It should be confirmed beforehand whether the characteristics of
the LEDs will or will not be damaged by repairing.
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TEST REPORT
The following tested product{=) were sutmirtad znd identified by the vendor as.

Applicant . EVERLIGHT ELECTROMICS CO., LTD.
Mo.B8-8, Zhonghua Rd., Shufin Dist, Mew Taipei City
* 23860, Tawan, R.O.C.
Testing Laboratory . SGS Tawan Lid., Optics Laboratory
33, Wu Chyuan Rd., New Taipei Industrial Park, New

Address of Applicant

i " Taipei City, Taiwan 24886

Product Mame : SMD C type Low Power LED 3020 Series
Model / Serial Mumber : SMD 45-215 { 3020, 3500K )
Mamifacturer - EVERLIGHT ELECTROMICS CO., LTD.
Fating . DC 80 m#A, 0.2 W {Typical)

Tested Condition . DC 60 mA (Constant Current)

IES LM-B0-08 Approved Method: Measuning Lumen
" Maintenance of LED Light Scurces
Dase of Tssue - Aug. 20, 2013

Test Standand Mfathod

The submitted prodocts have been tested o= requestad and the follownne results were obinined,
amd the report. not applicable for lawsmt, refers ooty to the wmit(s) submitted for st

Test Besults @ -FLEASE SEE ATTACHED SHEETS-

Si fior and on behalf of
TAMAN Lid.

n.p‘.‘_[f-—:_:;:'.r *

Talvin Tzo0
Technical Manager
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Feporl Mo OA-3012-90030 Page 2 of 25 Issueds Alg. 20, 2013
1 SANMPLING DESCEIFTION

Mo sampiing action and method empioysd

2 DATE OF RECEIFPT OF SAMFPIES
Sep 27, 2012

3 DATE(S) OF FEEFORMANCE OF THE TEST
Sep. 27, 2012 ~ Aug.19, 2013

4 IDENTITY OF SAMPTES

Cuantity Moge] Serlal Number
5 SMD 45-215 | 3220, 3500K ) AN -ZAIS(S5 1)
25 SMD 45-215 | 3020, 3500 ) 2BO01-2BE25(A5 1)
25 SMD 45-215 ( 3020, 3500K ) #£CO1-#C25(95 )

5 TESTITEMS

Data Surnmarny of Lumen and Color Maintenance

Tes! resuis were conciutied by different Case Temperatures (Ts).
Lumen Maintenance and Cofor Maintenance Test

Testing spectications by diferent case temperatures accoding to IES LM-80-D8 Approved
Riethiod: “’EBELI'"E Lumen Malmenance af LED Lﬂm Sources and cienls FEqI..ITE'!TI‘EI'Iﬁ wens
Implemented per the following Items.

51

52

Linsm dherwss sietsd Pe remds shosn n 5 s scoe safer only o S smnceis) ested Ths besd reperd cormol b

521

h22

Total Luminouws Flusx {2}

The fest resiits of iplal iminows M were mplemented referming 1o Ciause 2
PROPERTIES DF LEDS & Clause & MEASUREMENT OF LUMINCLUS FLLUX of

CIE 127 2007 2nd ediion MEAZFREMENT OF LEDS and |IES LMWM-50-08 Approved
Meshod Measunng Lumen Mamenance of LED Light Sources, when the UUTs wese
powered with consiant curment of |

Comelated Color Temperature (CCT). CIE Color Coordinate {CIEx, CIEy) &
Chromaticity Shift {Au'v'}

The test resuits of comalated color tamperature were implamented rafeming ta CIE
1272007 2nd edition MEASUREMENT OF LEDS, CIE 15 2004 COLORIMETRY.
Tne test reswEts of color cooriingte were mpiemented refieming to CIE 127 2007 2ng
affion MEASUREMENT OF LEDS, CIE 1522004 COLORIMETRY.
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& TEST COMDITIONS

Mlain Tesl Equipmeant
Name Brand Mioge! S Traceabiity
R I e Labsphere SCL-600/CDS 2100 D112/ 0811118355 MIST
Source Meter KEftTiey 2400 1321218 NMI
Digital Muttimeater Aglent Ut2428 MY4£B450144 NMI
Enwironmertal Constions:
TEMpEraiure: 2511 IE. g
Resative Humidzy: = £5 % A
AT Condifiong:
LED Light soaince: LED Pa
Dirtwe Currenk LD £ ma (Typacall
Forward Voliage: DC 3.2 V Typical]
Power Consumplion: na2w
ceT: 3500 K
Fackage Cemension: L2.0 mm x W 2.0 mim # H 0.5 e
Tota Operation Duration: B0 hows
Tamet CCT: 3500 K
Sampie Stzz: 75 pos (25 pos Tor each temperature
Faled Cuanty: Dpes
Measurement Congtions:
Interval Time: 0, 1004, 2000, 3000, ADGI, S0, 6000 hours
Wam up Time: < 1 rminube (initiad)
Refative measurement uncertanty: 2 £ % [35 % Configance Laver
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7 TEST RESULTS

71 Data Summary of Lumen and Color Maintenance
r— Initial (O hr) Luminous Maintenance (%)
© TLF(Im) V(V)| 1000 hrs 2000 hrs 3000 hrs 4000 hrs 5000 hrs 6000 hrs
55 Avg. 1926 315| 100.1% 99 4% 99 5% 98 3% 97 1% 96.0%
85CAvg. 1927 316| 100.0% 99 5% 98 6% 97 4% 95.8% 94 4%
95CAvg. 1929 315 99.9% 99.0% 97.8% 96.6% 95.0% 93.2%
Temp. Initial (O hr) Chromaticity Shift (Au'v')
ClEx Clky CCT 1000 hrs 2000 hrs 3000 hrs 4000 hrs 5000 hrs 6000 hrs
557 Avg. 04154 0.3905 3284 4| 0.0008 0.0006 0.0006 0.0007 0.0013 0.0020
85CAvg. 04158 0.3906 32766 0.0010 0.0007 0.0011 0.0011 0.0015 0.0015
95°CAvg. 04153 0.3900 3280.4| 0.0007 0.0008 0.0012 0.0013 0.0009 0.0012




Lumen maintenance life projection

Table 1: Report at each LM-80 Test Condition

Description of LED Light Source
Tested (manufacturer, model,
catalog number)

Test Condition 1 - 55°C Case Temp

Test Condition 2 - 85°C Case Temp

Test Condition 3 - 95°C Case Temp

Sample size 25 Sample size 25 Sample size 25
Mumber of failures 0 MNumber of failures 0 MNumber of failures 0

DUT drive current used 60 DUT drive current used 60 DUT drive current used 60

in the test (MA) in the test (MA) in the test (MA)

Test duration (hours) £6.000| |Test duration (hours) 6.000| |Test duration (hours) 6.000
Tegt dL_Jratmn used for 1.000 - 6.000 Tegt dL_Jratlcm used for 1.000 - 6.000 Tegt dL_Jratlcm used for 1.000 - 6.000
projection {(hour to hour) projection {(hour to hour) projection {(hour to hour)

Tested case 55 Tested case a5 Tested case 95
temperature (°C) temperature (°C) temperature (°C)

a 8 328E-06 a 1 183E-05 a 1 3B1E-05
B 1.013 B 1.017 B 1.017
Calculated L70(6k) 44.000 Calculated L70(6k) 12000 Calculated L70(6k) 27 000
(hours) (hours) (hours)

Reported L70(6k) ~36000 Reported L70(5k) 32 000 Reported L70(6k) 27 000
(hours) (hours) (hours)
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TEST REPORT
The following tested product(s) were sobritted and identifiad by the vendor as

Applicant . EMERLIGHT ELECTROMICS CO., LTD.
Mo.G-8, Zhonghua Rd., Shulin Dist, Mew Taipei City
" 238680, Tawan, R.O.C.
Testing Lshoratory : SG5 Taman Lid., Optics Laboratory
33, Wu Chyuan Rd.. New Taipei Indusinal Park, MNew

Address of Applican

Laboratory Address 3
) Taipei City, Tatwan 24835
Frodinc: Mame : SMD C type Low Power LED 3020 Series
Model / Senal MNumber I SMD 45-215 { 3020, 5700 )
B [apuafacnares : EMERLIGHT ELECTROMNICS GO, LTD.
Fabns . DC G0 A, 0.2 W {Typical)
Tested Condidon . DC 80 mA (Constant Current)
Test Standard Method : IES LM-B80-08 Approved Method: Measunng Lumen
Maintenance of LED Light Sources
Diate of Tszsue Doulo 233013

The submited prodocts have been tested 23 requested and the Solloaing eanle were pbinned,
mnd the repom, mot applicable for lawsnit, refers only o the wmirs) submited for met

Test Fasults © -PLEASE SEE ATTACHED SHEETS-
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1 SAMPILING DESCEIFTION
Mo sampilng action and method employed

2 DATE OF RECEIPT OF SAMPIES
Sap. 27, 2012

3 DA OF FEEFOBRMANCE OF THE TEST
002 23,2012~ Jul A0, 2013

4 IDENTITY OF SAAPTES

Cuantity Meoge| Serlal Numder
25 SMD 45215 | 3020, 5700% ) #AD1-£A25 {55 1)
25 SMD 45-215 ( 3020, 5700 ) #B01-2B25 (85 1)
25 SMD 45215 ( 3020, 5700 ) #C01-#C25 (85 T)

& TESTITEMS

51 Data Summmary of Lumen and Color Maintenance
Tes! resuids were conciuded by diferent Case Temperahures (T5L

52  Lurmen Maintenance and Cofor Maintenance Test
Testing specifications by ®Merent case temperatures accordng fo 1ES LM-30-0B Approved
Method:. Measwring Lumen Malmenance of LED Light :Zources and dient’s requirements weane
Implemented per e following Hems.

821 Total Lumninows Flu (9.}

The 1est reswEds of intal luminois: fux wese Implemernied refemng © Clause 2
PROPERTIES OF LEDS & Clapes &6 MEASUREMENT OF LUBINDUS FLLX of
CIE 127 3007 2nd ediion MEASUREMENT OF LEDS and |IES LM-50-08 Approved
Meshodr Measunng Lumen Maimtenance of LED Light Sourcses, when the UUTE wese
poeaered With consiant cument of I

522 Comelated Color Temperature {CCT), CIE Color Coordinate (CIEx, CIEy) &
Chromaticity Shift [Au'v'}
The test restits of comelated color temperature were iImplemented refaming to GIE
1272007 2nd edilon MEASUREMENT OF LEDS, GIE 150 2004 COLORINETRY.
The test neswts of color coorinalke were implemented refeming to CIE 127 2007 2nd
eflion MEASUREMENT OF LEDS, CIE 152004 COLORIMETRY
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& TEST CONDITIONS
bigin Teed Squpmeant
Name Erand Mode! SN Traceanity
Slandand '-‘Q“Ei{:'rm’ Labsphers SCL-6007CDS 2100 D112/ 0311116355 NIST
Snecroradem
Source Meter Kemiey 2400 1321218 NI
Digital Multimatar Agient Uiz4oa MY 45400144 N
Envronmental Condtons:
TE'T'.;E’!EH.I'E': !E +1 | g
Riesative: HUmikRy: = £5% RH
UUT Condtomrs:
LED Light 5ourcs" LED Package
Drive Curent DC 60 mA (Typicai
Forward Vofiage: DC 3.2 V [Typleai)
Power Consumption: i |
CCT: 5700 K
Package Dimension: L3 mm g W 2.0 mm & H 08 mm
Price opsraion: 0 hour
Tola Coesation Duraton: 5000 hours
Tamet CCT: 5700 K
Sampée Stze: 75 pos (25 pos for each temperature
Fated Cuanity: Opes
Medsureman Condilions:
Intena Tne: D, 1004, 2000, 3000, 4000, 50D, 6000 Hours
Warm up Time: = 1 minute (niii)

Reative measunsment uncesainty.

LE % [95 % Confidence Levell
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7 TESTRESULTS

7.1  Data Summary of Lumen and Color Maintenance

T Imitial {0 hr) Luminous Maintenance (%)

TLF{m) VW) 1000 hra 2000 hrs 3000 hrs 4000 hrs 5000 hrs G000 hrs
55CAvg. 2133 310 100.2 % 100.0 % 992 % 983 % 97.0 % 95.7 %
85 Awg. 212 311 100.2 % 1003 % 992 % 980 % 951 % 846 %
95°CAvg. 2029 3.10| 1002% 1T % 98.9 % 98.0 % 958 % 093.9 %

 — Imitial {0 hr) Chromaticity Shift {Au'v')

ClEx ClEy CCT | 1000hrs 2000hrs 32000hrs 4000hrs 5000 hrs 6000 hrs
55C Awg. 0.3307 D3413 5576.2| D.0011 0.0014 0.0017 0-00248 0.0036 0.0040
B5C Avg. 0.3307 0.3406 5576.9| D0.0015 00015 0.0016 00028 0.0D0D36 0.0038
95°C Avg. 0.3306 0.3397 5583.2| D.DO18 00020 0.0023 00031 0.0042 0.0039




Lumen maintenance life projection

Table 1: Report at each LM-80 Test Condition

Description of LED Light Source
Tested (manufacturer, model,
catalog number)

Test Condition 1 - 55°C Case Temp

Test Condition 2 - 85°C Case Temp

Test Condition 3 - 95°C Case Temp

Sample size 25 Sample size 25 Sample size 25
MNumber of failures 0 Mumber of faillures 0 Mumber of failures 0

DUT drive current used 80 DUT drive current used 60 DUT drive current used 60

in the test (mA) in the test (mA) in the test (mA)

Test duration (hours}) 6,000 | |Test duration (hours) 6,000 | |Test duration (hours} 6,000
Test dgratlon used for 1000 - 6.000 Tes_t dgratlon used for 1000 - 6.000 Tes_t dL_Jrann used for 1000 - 6.000
projection (hour to hour} projection (hour to hour) projection (hour to hour}

Tested case 55 Tested case 85 Tested case 95
temperature (°C) temperature (°C) temperature (°C)

o 9 435E-06 o} 1. 223E-05 a 1. 330E-05
B 1.017 B 1.023 B 1.024
Calculated LT0{6k) 40.000 Calculated L70(6k) 21000 Calculated L70(6k) 29 000
{hours) {hours) (hours)

Reported L70(6k) 36000 Reported L70(6k) 21 000 Reported L70(8k) 29 000
{hours) (hours}) (hours)




DISCLAIMER

1. EVERLIGHT reserves the right(s) on the adjustment of product material mix for the specification.

2. The product meets EVERLIGHT published specification for a period of twelve (12) months from
date of shipment.

3. The graphs shown in this datasheet are representing typical data only and do not show
guaranteed values.

4. When using this product, please observe the absolute maximum ratings and the instructions for
using outlined in these specification sheets. EVERLIGHT assumes no responsibility for any
damage resulting from the use of the product which does not comply with the absolute maximum
ratings and the instructions included in these specification sheets.

5. These specification sheets include materials protected under copyright of EVERLIGHT.
Reproduction in any form is prohibited without obtaining EVERLIGHT’s prior consent.

6. This product is not intended to be used for military, aircraft, automotive, medical,



