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- Observactes finais:

* tsle Relatdrio atende aos requisitos da acreditagdo pela CGURE que avaliou a com peténcia do Laboratdrio.

* Lste Relatdrio de Ensaio € vilido exclusivamente para o objelo ensaiado, ndo sendo extensivo a quaisquer lotes, mesmo
que similares.

* Relatorio de Ensaio ndo deve ser parcialmente reprodugzido sem prévia autorizacio.

= As opinides ¢ interpretagdes expressas neste relatdrio n&o fazemn parte do escopo da acreditacio do laboratario.
* A CGCRE é signatdria do Acorda de Recon hecimento Mutuo da ILAC.

* A CGCRF é signatdria do Acordo Bilateral de Reconhecimento Mutuo com 3 EA.

* A CGCRE € signataria do Acardo de Reconhecimenta Mutuo dz IAAC,

* A partir do mamento em que a amostra é retirada do Laboratdrio e5gola-se a possibilidade de contestacio dos resultados
ou mesmo de repeticdo dos ensaias, i@ gue o Laboratdrio deixa de ser responsavel pela manutencio das condigBes das
amoslras,

Modelo de relatario - Relatdrio DLUM - Rey. 05

Avenida das Inddstrias n® 135 — Anchiets — CEP 90200-290 — Porto Alegre/RS — Brasil
Telefone - {51) 3095-8600 — www.ul.com POA comercial@ul.com
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- Incertezas de medicdo:

& incerteza expandida de medic3o relatada na tabela abaixo & declarada como a incerteza padrio de medigdo multiplicada
pelo fator de abrangéncia “k", com graus de liberdade efetivos tveff} correspondentes a um nivel de confianca de
dproximadamente 95%. A incerters padrio de medicio fol determinada de acorda com o “Guia para Expressio da
Incerteza de Medican®, Terceira EdicSo Brasileira, baseado no 150 Guide to the expression of uncertainty in measurement e

represenia & contribuicdo dos sistemas de medicdo do Laboratdrio empregados na realizac3o dos ensaios.

Grandeza/Parimetro medido

Incerteza

TI'as-r\s.auj CAaté 300V /60 Hz

Poténcia ativa até 300 W

Corrente alternada até 10 A

Tempo

Umidade do ar de 30 3 95%

Medicdo de temperatura de -40°C até 125°C
Fluxo lumingso

Intensidade luminasa dngular

Corrente continua até 10 A

Fator de poténeia [0- 1]

THO da Carrente 60 Hz faixa 0-24 [A%]
Indice de Reproduc3o de Cor de 0 a 100 Ra
Temperatura de Cor de 100K 3 100000k

04 %
£0,6%
+0.2%
*0,235
+21%
13K
3%
+3.4%
+0,2%
* 0,023 adim
T2%
+3%
*0,7%

Avenida das Indistrias n® 135 — Anchieta - CEF 30200-290 - Porto Alegre/RS — Bras)
Telefone : (51) 3095-8600 — www.ul.com - POA comercial@ul.com
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@ N Ic H IA Report No. : SQETMQ745401

LM-80 Test Report

This LM-80 testing is performed in accordance with 1ES LM-80-08.

Part No. NFMWA488AR

Issue Date: June 12, 2019 Revision Date: -
Test Initiation Date:  April 6, 2016 Test Completion Date: lanuary 21, 2019
Test Duration: 11,000 hours Report No.: SQETMO749401

Customer Information:
Company Name: Michia Corporation
Address: 491-100, Oka, Kaminaka-cho, Anan-shi, Tokushima, 774-8601, JAPAN

Description of Test Samples:
Manufacturer's Name: Nichia Corporation

Classification: LED Array
Part Name: White LED
Part No.: NFMWA4BSAR
Mominal CCT: 2700 K

Test Summary:

- Average Lumen i Thi-21 TM-21 Thi-21
Case Ambient : Chromaticity 5 = 2ins 2
Data e SR Drive Current Current Maintenance shift [au'v) Projection Praojection Projection
set | r‘['fé;“'"" " :"“ é] e [mal per Die atiikhours | ZT0 0 L7O[11K) L8O[11K] L90{11K)
[ma] 3] [hiours] [hiours] [hiours]
1 55 =50 200 200 95.1 0.0024 > GO500 > &0500 36600
2 33 =50 250 250 253 0.0025 > 60500 > GOS0 39500
3 &5 > B0 200 200 953 0.0023 > 80300 > &0500 3900
4 B5 =80 250 250 949 0.0034 » 60500 > 60500 32?-:)1]
5 i =100 150 150 93,3 0.0034 » 60500 4E900 ED!IJI'.H;I-
[ 105 > 100 200 200 928 0.0041 » 60500 44100 18600
7 105 » 100 250 250 827 (L0051 20200 14000 BES0

Approved Signatory:

)
St
| P H W
jlac=MrA 1AJapan |
Hiroyuki HASHIMOTO, Lab Manager _

AT RS Nichia Corporation LED Testing Laboratory
14 il ”h\\\\ ASNITE 0057 T 1-1,Tatsumi-Cho, Anan-Shi, TOKUSHIMA 774-0001, JAPA[::J

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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WM NICHIA

Applicable Part Nos.:

This LM-80 test report applies to the following parts:

Report No. : SQETMQJLIQ&GI

Nominal td
Sarles Part No. Case Tel:ﬂperalure Forward Current ominal CCT Dsta Set Mo,
['el [ma] (k]
55 200 22200 1
55 250 2 2200 i
85 200 22200 3
NFMWAB1AR
4 250 2 4
o NFMW4S1ART = s
105 150 2 2200 5
105 200 2 2200 B
105 250 223200 7
55 200 2 2200 1
55 250 22200 2
B% 200 2 2200 3
NFMWAB4AR
4 2 2200
Bx NEMW T 85 250 4
105 150 22200 5
105 200 2 2200 B
105 250 2 2200 7
55 200 22200 1
55 250 22200 2
85 200 2 2200 3
48 HEMMARAR, 85 250 22200 4
Ll =
NFMWASEART
105 150 22200 5
105 200 22200 ]
105 250 22200 7

* The Nominal CCT category in this document refers ENERGY STAR® Requirements for the Use of LM-80 Data.

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Report No. : SQETMQ749401

Applicable Part Nos.:

This LM-80 test report applies to the following parts:

ar Fren Nominal CCT *
Saries Part No. Case Ter-np-zraturf Forward Current Bot Sei No:
‘cl [mal [K]
55 200 = 2200 1
1 250 2 2200 2
B3 200 2 2200 3
NFMWABEAR
4 4
A8 NEMWABRART &5 250 2200

105 150 2 2200 5
105 200 22200 -]
105 250 22200 T

* The Mominal CCT category in this document refers ENERGY STAR™ Requirements for the Use of LM-80 Data.

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The loboratary is gccredited in acordance with the recognized Iinternational Standard ISO/IEC 17025:2005.
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Report No. : SQETMQ745401

HN NICHIA

IES LM-80 Test Report Requirement :
1. Number of LED light sources tested

2. Description of LED light sources

3. Description of auxiliary equipment

Active cooling life test system
LED Tester

4. Operating cycle

5. Ambient conditions

Ambient Temperature (T.)

Air flow

Relative Humidity

6. Case temperature

(Test point temperature)

Ts point

See tables

See Description of Test Samples

Consisting of small boxes, in which each box contains
a reliability test board, and a water-cooled heat sink
or a heater to control device temperature

Consisting of an integrating sphere, a programmable

current-source meter, and a spectroradiometer

Constant direct current (DC)

See tables

Ambient temperature is the temperature of the air
at a distance of 1.5 mm above the reliability t[‘st boare
<0.1m/s

< 65 %

See tables
For the case temperature (T} measurement point,

see the figure 1

Unit : mm

Figure 1: The case temperature (Ts) measurement point

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized international Standard I1SO/EC 17025:2005.
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@ N Ic H IA Report No. : SQETMQ749401
g I

7. Drive current of the LED light sources See tables
during lifetime test

8. Initial luminous flux,forward voltage and See tables
chromaticity coordinates

9. Lumen maintenance data for each individual LED light See tables
source along with average value,median value, standard
deviation, minimum and maximum lumen maintenance
value for all of the LED light sources

10. Observation of LED light sources failures including No failure observed
the failure conditions and time of failure

11. LED light source monitoring interval See tables
12. Photometric measurement uncertainty
Flux measurement 2.5% (k=2)

Lumen maintenance 1.8 % (k=2)

13. Chromaticity shift reported over the measurement time See tables

14. Photometric and electrical measurements

Measurement point temperature 25°C+2°C
Temperature measurement point location Sphere ambient air temperature monitor
Measurement method See LM-85-14 section 5.3

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard 1SO/EC 17025:2005,
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ENERGY STAR® LM-80 Cover Sheet

Administrative Information
Tested subcomponent series :

Report No. : SDI‘:—I'MQJdEJ-‘iDl

White LED
NFMWABBAR

June 12, 2019
Report revision date : =

April g, 2016
January 21, 2019
Comply with LM-80

Tested subcomponent Part No. :

Report issue date :

Testing start date :
Testing completion date :
LED sampling method :

LED sample size : 12 Arrays

LED Identification

LED manufacturer's name : Nichia Corporation
LED Part No. : NFMWAEBAR
Description of LED : LED Array

LED Characteristics
Total input power (W) :
Average current density per LED die {mN’mmz}:

Average power density per LED die (W/mm®):

Average Current Average Power
Case Tl:l:l.ptraturr, Dirive Current Total Input Power density per LED die density per LED die

rel [ma] twi [maymm’] [W/mm?]

55 200 9.1 473 1.54

55 250 118 562 2.00

85 200 3.1 473 154

a5 250 11.3 592 2.00

105 150 6.6 55 111

05 200 2.1 473 154

05 250 1.3 582 200
Representative CRI (Ra) of the tested sample set : Ra = 80.2
Minimum die edge to die edge spacing : 0.33 mm

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005,
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@ N Ic H IA Report No. : SQETMOT49401
!

Data Set 1:55 °C, 200 mA

Actual Case Temperature [T,] 566°C MOTES:

Actual Ambient Temperature [T,] 53.9°'C T; and Ty, were measured during initial setup.
Drive Current [I] 200 mA MNumber of LED failures: 0

PMeasurement Current 200 mA

120 e _+hvg. and Max. - Min
110 = - = T

"ﬁl——-——**_. — = - e —— |

Lumen Maintenance (%)

0h 2000 h 4000 h 6000 h BOOO h 10000 h 12000 h

el B { el g, anvd Man. - Min_|
]qn e | + i

120 — - _
)

Relative Forward Voltage (%)
g
L ]
[ ]
[ ]
[ ]
L ]
L]

0Oh 2000 h 4000 h 6000 h BO0O b 10000 h 12008 h

0.007 — — e g and Max. - Min.
i o g B )

0.005 ——— e ——— — = e B I
0.004
0.003 -

0.002 /'_—_.__-' g g B e
0001
0.000 /

Oh 2000 h 4000 h 5000 h 3000 h 10000 h 12000 h

Chromaticity Shift {fu'v')

0.5380
0.5360
0.5340
0.5320
0.5300
> 0.5280
0.5260
0.5240
0.5220 | : |
0.5200 i : |

0.2520
0.2540
0.2560
“0.2620
0.2640
02660
02680
0.2700

The certificate shall not be reproduced, except in full, without written approval of the loboratory,
The laboratory is accredited in acordance with the recognized International Standard ISOAIEC 17025:2005.
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Data Set 1:55°C, 200 mA
Actual Case Temperature [Tg] 56.6 "C NOTES:
Actual Ambient Temperature [T,] £3.9"C T, and T, were measured during initial setup.
Drive Current [lg] 200 mA Number of LED failures: 0
Meiasurement Current 200 mA
TABLE 1-1
Initial Characteristics
CHii Luminous flux | Forward voltage ocT | Input Power CIE1331 CIE1576
Mo, @, [Im] Ve V] To [K] P W] x ¥ u' v
B W05 | a4 7755 | 91 0ds8_ 0415 | 0260 | 0529
.3 1040 | 454 2722 | 91 od& 0418 | 0381 | 053l | [
3 1044 154 ; 2745 | 91 | 0453 | 0416 0360 0529
4 065 | 454 | 2% | 91 [ 0462 | 0419 0260 | 0531 | 1
5 044 454 _EE-E = 9.1 0461 | 0418 0.260 | 0.530
6 1034 45.5 2736 5.1 0460 0416 0260 0529 1
7 1061 45.6 _2?25 a1 | D452 0417 0261 | 0.530
] 1052 455 {1 91 | 0464 0418 0262 0531
5 1050 456 | 27% | 81 0459 0416 0359 0529 |
10 | 1053 455 | 1749 : ER | 0458 | 0413 0260 0528 |
w [ tost | asa a6 | el 0.461 | 0418 | 0260 | 0530
2 1051 | 455 st 9.1 | 0458 | 0414 0.260 | 0529 1
- I — F=r | o =
n _rn | 12 | 12 - Wt R | 1
Ag. - _1__I:_I43 45.5 e 2738 21 | D480 0417 0260 | 0530
Med. | ___%9_51 45.5 | : ETM 1 | D480 0417 0.260 | 0.530 |
@ | 53 Q.06 A 15.7 | qu_ _ﬂ.DUlB 0.0018 I:IDPOE__I}DDG‘B | 1
Ll 1054 B 1 20 | | 0458 | 0413 | 0259 | 0.528 A
Max. 1061 45,6 2756 9.1 0.454 0.419 0.262 0.531

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISOAEC 17025:2005.
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Data Set1:55°C, 200 mA

Actual Case Temperature [Tg] 56.6 "C NOTES:
Actual Ambient Temperature [T,] 5389 T, and T, were measured during initial setup.
Drive Current [Ig] 200 mA MNumber of LED failures: 0
Measurement Current 200 mA
TABLE 1-2

Lumen Maintenance

LED Lumen Maintenance % [ Normalized to 100 % at O hours }
Mo

Oh | 500h | 1000h | 2000h | 3000h | 4000h | 5000h | 5000h | 7000h | 8000h | 9000 h | 10000 h | 11000 h

1 oo | 872 969 963 | 5.0 966 96.4 95.7 955 | 951 953 | 550 939

Z oo | grs 952 970 l 97.1 | 97 | 967 | 961 l 95.8 | 956 959 | 5.6 | S4B

3 100.0 97.8 97.5 972 | #5971 270 26.4 96.3 96.0 96.3 96.2 95.3
4 |00 | 977 | 976 | 573 | 975 | 972 | 971 | %66 | 966 | 963 97 | %5 = 957
| 5 oo | 978 978 | 974 | 978 | 975 | 975 | 959 | 068 | 966 968 | 966 | 959
] 100.0 97.8 97.6 97.3 974 97.0 96.9 96.3 | 96.1 95.8 96.1 95.9 943

7 |00 | 976 974 972 | 974 | 970 | 970 965 | 93 | 9.1 964 962 954

8 |00 | 971 | 963 | %9 | 972 968 | 955 | 961 | 960 | 357 958 955 | 946

9 00 | 978 97.6 97.3 97.5 97.0 97.0 96.4 %62 @ 959 96.1 95.2 | M3

| 10 | wop | 974 | 972 970 | 972 | 969 | 9B | 963 | 062 | 958 961 96D | 951
Y 000 | 978 | 977 | 974 | 976 | 972 | 972 | 966 | 966 | 9.3 066 | 964 | 956

,_.
I\-'I|I-l
8
[
()
~i
i
[+
-
o

973 976 974 973 | 967 | 966 963 96 964 | 956

L .l e - 2 1. L O R Sk deaht, LR L A 1 P . A
Avg. | 1000 | 976 | 974 | 972 974 | 970 969 | 964 | 963 | 90 962 | 960 | 951 q
Med. | 1000 978 | 976 | 572 974 | 970 _ 970 | 964 = 92 959 962 961 | 952

o | 000 027 [ 031 | 018 | 023 027 | 030 033 | 038 L 040 044 _ 048 | 057

_Min. | 1000 | 971 | 865 | 969 | 970 9.6 9.4 | 957 | 955 | 951 953 | 950 | 939

max. | 1000 | 979 | 978 | s74 | 978 | 975 | 975 | 969 | 9.8 966 958 | 96656 | 959

TM-21 Prajection
T:mg _5ﬂEDh &000 h Mh_ﬁmh_?gpg_ll_lmh_llﬂWh;

Injavg.) | 0.0310 | 0.0367 00382 | 0.0412 -0.0386  -0.0405 -0.0458

Test duration used 5000 h to 11040 h Curve-fit equation:
B 0.979 Dt }=Bexp(-at)
v 2. 30E-06
R 0.771 Lumen maintenance life egation:
Calculated Ly, {11K) 146000 hours L pp =in{B/0. 7)/ e
Reported Ly, (11K) > 60500 hours
Calculated Ly, (11K} 87700 howrs L g =in{B/0.8)/
Reported Ly (11K) > 60500 howrs
Calculated Ly [11K) 36600 hours L op =infB/0. 3l
Reported Ly (11K} 36600 haurs

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized international Standard ISO/EC 17025:2005,
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Report No. : SQETMO745401

Data Set1:55°C, 200 mA

Actual Case Temperature [T,] 56.6"C
Actual Ambient Temperature [T,] 53.97C
Drive Current [Ig] 200 mA
Measurement Current 200 mA

NOTES:
T, and T, were measured during initial setup,
MNumber of LED failures: 0

TABLE 1-3
Forward Yoltage
LED Relative Forward Voltage % [ Normalized to 100 % at 0 howurs )
M- | on_ sooh | 1000n | 2000h | 3000h | 4000h | 5000h | 6000h | 7000h  000h | S000h 10000 h 11000 h 1
1 1000 | 995 995 995 935 | 985 997 | 995 994 9395 995 | 995 | 996
iz 1000 596 996 | 995 995 | 996 997 | 994 | 994 | 995 | 996 | 995 | 996 |
3 1000 935 995 | 995 | 995 | 995 996 | 994 | 995 994 | 996 934 | 996
4 1000 996 | 996 | 955 995 | 995 | 997 | 995 | 994 995 996 | 994 | 996 |
5 | 1000 | sa5 | 985 | 994 994 | 995 | 996 | 995 994 994 996 | 995 | 996 |
6 | 1000 995 <955 | 995 | 995 | 955 | 997 | 994 | 994 | 994 | 995 | 994 | 985 | .
| 7 | 000 996 | 996 | 995 996 996 998 995 | 996 995 | 997 | 995 | 997 ;
8 1000 | 996 | 996 | 996 997 | 996 | 938 996 | 996 995 997 | 96 | 997
9 |00 | se5 | se5 [ 995 | 996 | 996 | 997 | 995 995 995 937 | 996 | 997
10 | 1000 | 996 | 996 996 995 | 996 998 995 995 995 937 | 995 99.7 il
11 | 1000 | 994 | 995 994 | 994 | 994 | 996 994 | 994 994 935 | 994 595 1
12 [1000 | 994 | 994 934 885 995 ['#7 [ o4 [ 504 | 995 | 99% | 985 | w6 [ |
=== 1 S | -
SN M- A i | S ——— F——- ] ! i — ).
eSSy | i S| il il
_— _ | e
— -4 | SE | ———— | | E— == 3
|
n 12 1 | 12 12 12 12| 12 12 12 12 12| 12 12
avg. | 1000 | 995 | 995 | 995 935 | 995 | 997 | 995 995 995 996 | 995 996 i
Med | 1000 535 995 | 995 995 | 995 997 | 995 994 995 956 995 996
e | 000 006 006 | 007 0O7 005 | 006 | 007 007 006 007 | 007 | 007
 Min. | 1000 994 934 | 994 994 934 | 996 | 994 994 934 | 995 | 954 | 995
Max. | 1000 996 596 | 996 = 997 | 996 | 998 | 996 | 996 | 996 | 997 996 | 997 |

The certificate shall not be reproduced, except in full, without written opproval of the laborotory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Report Mo. : SOETMOT45401

Data Set 1:55°C, 200 mA

Actual Case Temperature [Tg] 56.6"C MNOTES:
BActual Ambient Temperature [T,] 539"C T. and T, were measured during initial setup.
Drive Current [Ig] 200 mA, Mumber of LED fallures: 0
Measurement Current 200 mA
TABLE 1-4
Chromaticity Shift
LED Chromaticity Shift au'v'
M | oh | s00n | 1000h | 2000h | 3000h | 4000h  5000h | 6000h | 7000h | 8000h | 9000h  10000h] 11000h
1 |00000 0.0014 00016 | 0.0018 00015 0.0023 00021 | 0.0035 | 0.0026 | 00026 00026 | 0.0028 | 0.0027
2 | 00000 | 0.0016 | 0.0018 | 0.0013  0.0020 00021  0.0023 | 0.0024 00025 00025 0.0025 0.0025 | 0.0024
3 | 00000 00016 00017 | 0.0019 00020 00022 00022  0.0023 | 0.0024 | 0.0024 00024 00024 0.0023
"4 | 00000 0.0016 00017 | 0.0013 00019 00021  0.0020 | 0.0022 00023 00023 00023 0.0023 | 0.0022
5 | 0.0000 | 00016 | 0.0017  0.0019 00020 00021 00021 00023  0.0024 00023 00023 00023  0.0022
6 |o00000 00014 00015 | 0.0017 | 0.0017 | 0.0020 0.0020 | 0.0023  0.0024 | 0.0024  0.0024 0.0025 | 0.0024
7 | 0.0000 | 0.0018 | 0.0019 | 0.0020 | 0.0021 | 0.0023 | 0.0022 | D.0025 00025 0.0025 | 0.0024 | 0.0025 | 0.0023 |
8 | 00000 00016 ﬂ 0018 | 0.0021 | 0.0020 | 0.0023 | 0.0023 | 0.0025 0.0026 0.0027  0.0027 | 0.0029  0.0027 |
9 | 00000 | 0.0018 | 0.0019 | 0.0019  0.0021 | 0.0022 | 0.0023 | 00025 00026 00026 0.0026 0.0028 00025
10 |00000 | 0.0017 | 0.0018 | 0.0020 | 0.0021 | 0.0023 | 0.0023  0.0025 | 0.0025 00026 0.0026 | 0.0026 00025 1
11 | 00000 | 0.0016 | 0.0018 | 0.0019 | 00019  0.0021 | 0.0022  0.0024 00024 00024 0.0024 00024 00023
12 | o.0c00 | 0.0017 | 0.0018 00020 00020 | 0.0022 | 0.0022 0.0024 00024 00024 00025 | 0.0025 00023
| i I i ) Bl ; |
= | — —
| P, S IS T , .
n 12 12 12 12 12 12 12 12 12 2 [ 1 12 12| !
Avg. | 0.0000 0.0016  0.0017 | 0.0019 | 0.0020 00022  0.0022  0.0024 00025 0.0025 | 0.0025 | 0.0026  0.0024 | i I
Med. |0.0000 00016 00018 00019  0.0020 00022 00022 | 0.0024 00024 0.0024 | 00025 00015 0.0024 =
o [00000 00001 | 00001 |0.0001 | 0.0001 | 00001 00001 00001 00001 00001 | 0.0001 00002 00002 | 2
Min. | 0.0000 [00014 | 00015 00017 [0.0017 00020 | 0.0020 00022 [0.0023 | 0.0023 00023 00023 00022 |
Max. | 0.0000  0.0012 | 0.0019  0.0021 | 0.0021  0.0023  0.0023 | 0.0035  0.0026  0.0027 | 0.0027  0.0025  0.0027

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in ocordance with the recognized International Standard ISO/EC 17025:2005.
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Data Set 2 : 55 °C, 250 mA

Actual Case Temperature [T5] 55.7 'C MOTES:

Actual Ambient Temperature [T, 52.0°C T, and T, were measured during initial setup.
Drive Current [I;] 250 ma Number of LED failures: 0

Measurement Current 250 mA

— el P and Max. - MF
110 . i

|
1 — - = - 1
a0

| ]

60— —
50 i
Dh 2000 h 4000 h 6000 h 3000 h 10000 b 12000 h

Lumen Maintenance (%]
B

_—I— Avg. and Max. - Mﬂ“

Relative Forward Vaoltage (%)
=
£33
o | 1 i i
=2
[ ]

2000 h 4000 h 6000 h 2000 h 10000 h 12000

o.007 : : . " el Avg. and Max. - Mify.
nooE

0.005 [—
0.004 |
0,003 |
0.002
0.001 -
0.000 . ! |

Oh 2000 h 4000 h 6000 h 8000 h 10000 h 12000 h

Chromaticity Shift {Au'')

0.5380
0.5380
0.5340
0.5320
0.5300
> (.5280
0.5260

0.5240 —I—
:

——

| e R=0.007

— R=0.004

0.5220
0.5200

0.2520
0,2540
0.2560

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISQ/1EC 17025:2005.
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Data Set 2 : 55 °C, 250 mA

Actual Case Temperature [T,] 55.7°C MOTES:
Actual Ambient Temperature [T,] 52.0"C T, and T, were measured during initial setup.
Drive Current [Ig] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 2-1

Initial Characteristics

LED Luminous flux | Forward voltage CCT | Input Power CIE193]1 QIE1S76 )|
Mo. @, [Im] | Ve [v] Tee [K] P [w] " ¥ v
1 1266 471 2760 _ 118 0458 0415 0259 | 0529
2 1257 | 47.4 2729 113 0462 0419 0260 0531
e 1271 | e 2768 EESS T 0458 0413 0259 0.530 il |
4 1255 473 ' a0 118 | 0462 0419 0260 0531 _ —1=
5 1253 IE 2712 . ns | 0463 0417 0261 0530 | ' _
6 | 12380  drr | a4 118 0461 0418 0260 0530 |
7 | 1.5 [ at1 w3 | 1is | 0461 0417 0260  0.530 |
8 1278 ata__ | 22 | 118 | 0462 0418 0261 0530
g 1277 473 276 118 0458 0414 0260 0529
10 1262 ' 473 ' 2764 18 | 0458 0415 0253 0528
1 1283 47.2 : 2787 118 | 045 | 0414 0358 0528
i 1255 47.3 . 2735 118 | 0461 | 0418 0260 0530 A
== 1 [ ] 0 i L . [
| |
n 12 i 12 12 | 12 12 12 12 2 |
ave | 1267 [ arz 2746 | 11.8 " 0460 | 0.417 0260 | 0.530 ‘
Med. 1265 472 2742 | 11.8 0461 0417 0260 0530 |
- 104 010 s ' n.02 0.0023 00018 00003 0.0010
Min 1253 a7l 2712 | 118 0456 | 0414 0258 (0.528
M, 1283 474 ' 1787 11.9 | 0463 0419 0261 _ 0531

The certificate shall not be reproduced, except in full, withaut written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/1EC 17025:2005.
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Data Set 2:55°C, 250 mA

Actual Case Temperature [T} 55.7 'C NOTES:
Actual Ambient Temperature [T,] 52.0*C T and T, were measured during initial setup
Drive Current [ig] 250 ma, Number of LED fallures: Q
Measurement Current 250 mA
TABLE 2-2

Lumen Maintenance

LED Lumen Maintenance % | Normalized to 100 % at @ hours |

M ["on | soon | 1000h | 2000 | 3000n | a000h | 5000h | 5000k | 7000h | 8000h | 9000h | 10000h 11000k ]
1 | 1000 974 | 971 | 971 | 574 963 | 969 | 95 | 963 | 960 | 962 960 950
z |1000 [ 974 | 971 | 368 | 95 95 93 958 855 952 | 954 952 943
3 | 1000 | 978 | 976 | 973 | 975 | 971 | 970 | 967 965 | 963 | 965 964 | 956
4 | 1000 | 977 | 973 970 | 972 | 968 967 | 92 _ 960 958 | 90 958 | 949
5 |00 978 | 976 | 971 | 974 971 971 | 96 95 962 | 964 | 963 955
6 | 1000 978 976 973 | 975 972 972 97 | 96 _ 963 96 965 957
7 |00 | 978 | 977 | 973 | 974 970 | 99 | %5 | 9.3 | 961 | %2 961 952
8 | 1000 975 972 972 | 576 _ 972 971 %7 95 963 | %4 963 | 954
9 | 1000 | 977 | 975 | 972 974 970 %9 | 9.4 963 961 | 963 962 | 953
10 |1000 | 578 | 976 | 972 | 974 970 970 | %5 94 9.1 | 9.4 963 | 854 |
11 | 1000 977 | 575 | 971 | 973 | 969 965 | 9%4 93 950 963 | %62 | 853
12 | 1000 980 | 577 972 | 976 | 972 972 98 | 965 963 | %65 964 | 955

L S i 1
| |

n 12 12 | a2 oo 12 | 12 ! 12 12 12 12 12 12 12 |
Avg. | 1000 977 | 975 | 971 | 974 970 969 | 95 | 963 961 963 951 | 953
Med | 1000 | 977 | 976 | 972 974 970 | 970 | 95 94 961 963 952 | 954
o | 000 02 |02 014 019 022 025 | 027 029 032 032 037 038
Min. | 1000 974 971 | 968 99 | 95 = 963 | 958 | 955 952 954 | 952 | 943
Max. | 1000 | 980 | 977 | 973 976 | 972 972 | 968 | 966 | 963 966 _ 965 | 957

TM-21 Projection

_Time [5000h 6000h | 7000h 8000h | 5000h | 10000h 11000 h

InfAvg) | 00317 | -0.0359  -0.0375 | -0.0407  -0.0381 | -0.0393 | -0.0484 |

Test duration used 2000 h to 11000 h Curve-fit eguation;
B 0.978 @Oft)=Bexp-at)
o 2.11E-06
CH 0.767 Lumen maintenance life egation;
Calculated Ly, [11K) 158000 hours L o =ln(B/0. 7V
Reported Ly (11K) > 60500 hours
Caleulated Lap [11K] 95300 hours L ao =in{B/0.8)/a
Reported Ly, [11K) > BOS00 hiours
Calculated Ly, (11K) 39600 hours L 5o =In(B/0.9)/ o
Reported Ly, [11K) 39600 haurs

The certificate shall not be reproduced, except in full, without written approval of the lobaratory.
The laboratory is accredited in acordance with the recognized International Standard ISOAEC 17025:2005.
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Data Set 2 : 55 °C, 250 mA

Artual Case Temperature [T,] 55.7°C MOTES:
Actual Ambient Temperature [T,] 52.0°C T, and T, were measured during initial setup
Drive Current [ig| 250 mA Number of LED failures: 0
Mueasurement Current 250 maA,
TABLE 2-3

Forward Voltage
LED Relative Forward Voltage % | Normalized to 100 % at 0 howrs |
No.

Oh | SO00h | 1000h | 2000h  3000h  4000h 5000k | 6ODOGL | 7000h  80DOh | SOUDH | 10000 h| 11000 h

1 ] 1000 94 995 | 994 | 995 | 995 | 996 | 994 | 954 | 995 | 906 995 | 996 ]
2 [1000 s34 595 | 995 995 | 995 938 | 994 | 995 995 | 0997 | 96 | 998 il
3 | 1000 4 | 995 394 | 95 995 997 | 994 | 995 | 995 997 | 935 | 997 X
2 | 1000 994 934 | 995 995 995 998 | 995 | 996 | 996 998 997 998

5 1000 994 995 995 996 | 996 998 | 935 | 996 996 998 99.9

6 |1000 595 [ 995 | 995 | 995 995 | 997 995 | @95 | 995 g6 99.7

7 |00 [ 394 995 995 | 995 | 995 937 | 995 | 995 995 997 99.8

8 |1000 995 | 995 995 | 995 996 | 997 995 | 995 | 995 997 996 947
5 |1000 995 | 996 996 | 996 996 998 995 996 996 998 997 998
10 | 1000 994 | 995 | 995 | 995 | 996 | 998 | 995 995 | 996 | 998 | 997 | 593

11 | 1000 | 995 996 | 995 | 996 995 | 998 | 995 996 996 998 996 998

12 | 1000 994 | 994 | 995 | 996 _ 996

998 | 996 996 997 | 998  99.7 | 999

n 12 12 12" | 12 | 12 12 12 12 T 12 12 12
Avg. | 1000 | 995 995 | 935 | 995 995 997 | 995 | 995 | 996 997 995 998
Med. | 1000 334 935 | 995 | 995 996 | 998 | 995 995 956 997 996 998
o | 000 DD 005 004 [ 005 | 006 006 006 | 0.06 | 006 | 007 007 010
Min. | 1000 994 = 994 994 | 995 | 995 | 996 994 | 994 | 995 | 956 | 995 996

Max. | 1000 | 996 996 996 | 996 | 996 998 | 995 936 997 | 998 | 997 999 |

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized international Standard 15 O/IEC 17025:2005.
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Data Set 2 : 55 °C, 250 mA

Actual Case Temperature [Tg) 55.7°C NOTES:

Actual Ambient Temperature [Ty) 52.0°C Ty and T, were measured during initial setup.
Drive Current [Ig] 250 mA MNumber of LED failures: ¢

Measurement Current 250 mA

TABLE 2-4
Chromaticity Shift

Chromaticity Shift Au™v'

Oh | 5S00h | 1000h | 2000h | 3000h | 4000h  S000h  6000h | 7000k | 8000 h | 9000 [ 10000k 110004
0.0000  0.0018  0.0018  0.0021 00021 00023 0.0023 0.0025 | 0.0027 | ~ 0.0027 | 0.0027 | 0.0025

| 00000 0.0017  0.0019 | 00020 00021 00023 0.0024  0.0025 | 0.0027 | 00028 | 0.0028 | 0.0028

00000 00018  0.0019 | 00021 00021 0.0023 00022 | 0.0025 00025 | 00025 0.0025 'E}'.E;@E_ 0.0024

| 00000 00018 00019 | 0.00z2 00022 00025 00024 | 00026 00027 00028 0.0028 0.0023 | 0.0027

0.0000 | 0.0017 00019 | 0.0021 0.0020 0.0023 | 0.0023 | 0.0025 00026 000Z5 00026 0.0027 | 0.0024

0.0000 | 0.0019 | 0.0020  0.0021 00023 00024 | 0.0023 | 00025 00026 00026 0.0025 | 0.0026 | 0.0024

0.0000 | 0.0018 | 0.0020 00021 00023  0.0024 | 0.0024 | 0.0026 0.0028 O.002E 0.0027 00028 00026
0.0000 | 0.0017 | 0.0019 00021  0.0021 | 0.0023 | 0.0023 | 0.0025 0.0025 0.0026 0.0026  0.0027 0.0025

0.0000 0.0019 | 0.0020 umzz | 0.0022 | 0.0024 | 0.0024 | 0.0027  0.0027 0.0028 | 0.0027 | 0.0028  0.0026

| oo0000 | 00018 | 0.0015 | 0.0022 | 00022 00024  0.0023 00025 00026 00026 00027 | 0.0027 | 0.0025

11 0.0000 | 00018 | 0.0018 00021 | 0.0021 _CI.DEIS 00023 | 0.0025 00026 0.0026 0.0027  0.0027 | 0.0025

12 |00000 00018 00019 00020 00021 00023 00023 | 00025 00025 00026 0.0026 00026 0.0025

. ! =
E;ir.-m -u.lmm-h-il.uih-ﬂ!-* EE

n 12 12 12 12 12 1 12 12 12 12 12 17 | 12 |
Avg. | 0.0000 000128 00019  0.0021 00021 0.0024 00024 00025 00026 0.0026 00027 00027 0.0025

Med. uonco 00018 | 0.0019 umz: 0.0021 ﬂDﬂZ_’r”{IﬂﬂlH 0.0025 DGIEIIG 0.0026 | 0.0027 | 0.00Z7 0.005 |

o | 0.0000 | 0.0001  0.0001 0.0001 | 0.0001  0.0001  0.0001 0.0001 0.0001 0.0001  0.0001 00001 0.0001 |

Min. |0.0000 | 0.0017 00018 0.0020 | 0.0020  0.0023 00022 00025 0.0025 00035 00025 00026 0.0024 |
Msx. | 0.0000 00015 | 0.0020 0.0022 | 0.0023 00025  0.0024 0.0027 0.0028 (0.0028  0.0028  0.0023 0.0028

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in ocordance with the recognized International Standard 150/EC 17025:2005.
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Data Set 2 : 55 °C, 250 mA

Actual Case Temperature [T,] 55.7°C NOTES:
Actual Ambient Temperature [T,] 520"C Ty and T, were measured during initial setup.
Drive Current [Ig] 250 ma Number of LED failures: 0
Measurement Current 250 mA
TABLE 2-5

Chromaticity
LED Chromaticity u'
. - . . 5

Oh | s00h | 1000h | 2000h | 3000h | 4000k | 5000h | 8000h | 7000 R BOOOh | 9000k 10000 11000 h
02596 | 02579 | 02578 | 02576 02576 02574 0.2574 | 02572 02571 0.2571 (02571 0.2570 | 0.2573
02605 | 02530 02587 02586 02585 02584 02583 02582 02580  0.2581 02579 | D.2579  0.2579

02590 02572 02571 02570 0.569 | 02568 02568 02566 02566  0.2566 0.2566 | 0.2565 | 0.2567
02601 | 02584 02584 02581 0.580 02578 | 02578 02576 02575 02575 0.2574 | 02574  0.2575

02615 | 02599 | 0.2557 02556 02595 | 0.2593 | 0.2593 02582 02581 02592 0.2591 | 0.2590 0.2563

02600 | 0.2582 | 0.2581 02580 02578 02578 | 02578 02576 02575 02576 02576 02575 02577
02606 | 02589 | 02588 02586 02584 02583 | 02583 02582 0.2580 02580 0.7580 02579  0.2582
02611 /02555 02593 02591 | 02591 02589  0.2589 | 0.2588 | 0.2567 | 0.2587 0.2587 02586 02588

02598 0.2580 02579 | 0.2578 | 02577 02575 0.2575 02573 | 02573 | 0.2572 02573 | 02572 02578 |

[ R REY. RN RO A

10 02534 02577 02576 02574 | 0.2574 02571  0.2572 _0.2571 | 0.2570 | 0.2570 | 0.2569 | 0.2569  0.2571

11 |02584 02567 02567 0.2565 | 0.2564 (02562 | 02562 | 0.2560 0.2560 0.2560 | 02559 0.2558  0.2561 |

12 |02605 | 0.2588 02587 02586 02584 02582  0.2582 _0.2581 02581 02580 | 0.2580 0.2580  0.2582

n 2 | 1 12 12 12 12 12 12 12 12 | 12 | 12
Avg. | 0.2600 | 0.2584 | 0.2582 02581 02580 02578 | 0.2578 0.2577 02576 02576 | 02576 02575 02577
Med. | 0.2601 02583 ' 02582 | 02581 02579 02578 02578  0.2576 | 0.2575 02575 02575 02575 02576
o |00003 0.0009 00009 00009  0.0009 0.0009  0.0005  0.0009 | 0.0003 | 0.0008 | 0.0003 | 0.0009  0.0009
Min. | 0.2584 | 0.2567 | 0.2567 0.2565 | 02564 | 0.2562 0.2562  0.2560 | 0.2560 | 0.2560 | 0.2559 02559 02561
Max 02615 02569 02597 02596 | 0.2595 02593 0.2593  0.2597  0.2591 0.2592 02591 | 0.2590 07593

The certificate shall not be reproduced, except in full, without written approval of the labora tory.
The laboratory is accredited in acordance with the recognized International Stondard ISO/IEC 17025.2005.
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Repart Mo, : SOETMOQ 745401

Data Set 2 : 55 °C, 250 mA

Actual Case Temnperature [Ty 55.7*C NOTES:

Actual Ambient Temperature [T,] 520"C T, and T, were measured during initial setup.

Drive Current [Ig] 250 ma Number of LED failures: O

Measurement Current 250 mA

TABLE 2-6
Chromaticity

LED Chromaticity v

b oh | sooh | 1000h  2000h | 3000h | do00h | 5000h | 60DOK | 700Dh | B000K S000h | 10000 h 11000 h

1 | 0.5289 | 0.5284 DEJEE 05281  0.5283 | 0.5282 05282 05281 05280 0.5280 05280  0.5273 05280
2 DSBII} | ﬂd ngzma 05303 05304 '05303 | 05303 05301 05300 0.5300 05300 | 0.525% 0.5300

3 ﬂlEiﬂi IZ?EZQE | 05295  0.52%4 | GEI_EHE _ﬂ 5254 | 05294 05294 | 0.5293 | 0.5252 @ 0.5292 I 0.5292 05294

4 | 35311 I}SEHZIE | 15305 05304 05306 | 0.5304 05304 05302 05302 05302 035302 | 05301 0.5302

5 05304 | 0.5300 | 0.5209 | 0.5298  0.5300 | 0.5298 05298 0.5207 | 05296 05206 0529 | 05295 05296 & -
] 0.5303 | 0.5299 05298 05297 05298 05297 05297 05296 | 0.5295 | 0.5295  0.5295 | 1]5195 | 05296 | -
7 0.5302 | 05296 (L5296 | 0.5295 | 05296 | 05294 | 05295 05294 05293 05292 05293 | _|:_r_52£+2 0.5253 =
8 05307 05301 | 05301 | 0.5300 05301 | 0.5301 | 05300 05300 05299 05258 05258 05298 05299

9 |osims 05281 05280 05280 05282 05280 05280 05278 05278 05278 05277 | 05276 05278

10 | 05288 05281 05281 05280  0.5282 0.5280 | 0.5280 | 0.5279 | 0.5279 | L5278 05278 | 05277 | 05279

11 05282 | 05276 05275 0.5274 _0.52?5 05273 05274 05273 | 05271 05271 05271 | 05271 0.5272

12 0.5305 CI.S}I}'.'I 05299 05298 05300 05299 05299 05298 05397 0529 i 0.5297 | osraE 05297 |

l

n_ | 13 12 i | 12 12 | ‘12 | 1 | 12 i | 13 12 | 12 1@ |

Avg. [05295 (05294 | 05293 05292 (05294 | 05292 | 05292 | 05291 [ 05290 | 05290 05290 | 05289 05290
Med. | 0.5303 ﬂ 5297 ﬂ 529? . 05296 | 0.5257  052% 05296 05235 | 05294 0. 5254 05254_-_ﬂ519d __D 5295 |

] 0.0010 | 0.0010 | 0.0010 0.0010 umm 0.0010 | 0.0010 0.0010 - 0.0010 0.0010 | 0.0010 | 0.0010 | DDEI‘lﬂ i

_ Min. | 0.5282  0.5276  0.5275 05274 | | 05276 | 05272 05274 05273 05271 0.5271 | 05271 | 05271 0.5272 |

Max. | 0.5311 05306 05305 05304 | 0.5306 05304  0.5304 05302  0.5302  0.5302 | 05302 05301  0.5302

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratary is accredited in ocordonce with the recognized International Standard ISOAEC 17025:2005.
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Data Set 3 : 85 °C, 200 mA

Actual Case Temperature [T, Bo4C WOTES:

Actual Ambient Temperature [T,] 834°C Ts and Ty were measured during initial setup.
Drive Current [I,] 200 mA Number of LED failures: @

Measurement Current 200 mA

=] il Ay and Max, - Min

i
o &
|
|

s ]

W
(=

|
i

Lumen Maintenance (%)

£ 838

Oh 2000 h 4000 h 6000 h BOO0 R 10000 h 12000 h

il LE N0 i'.]ax. - M.

130 — —_ — -

Relative Forward Voltage {%)

2

[ ]

| ]

]

| |

[ ]

[ ]

[ ]

Oh 2000 h 4000 h 5000 h BOOO h 10000 h 12000 h

Rt R R S —,
0.006 ——
0,005 S !
0,004 - - - | ‘
0.003
0.002
0.001
0.000 !

Oh 2000 h 4000 h 6000 h 000 h 10000 h 12000 h

=l By, and Max. - Min.

Chromaticity Shift {Au'v')

0.5380
05360 —
0.5340 {
0.5320
0.5300

= 05280
0.5260
0.5240
0.5220
0.5200

| —— g

R=0.007

R=0.004

0.2520
0.2540
0.2580
0.2600
02620
0.2640
(L2660
0.2680
02700 ——

The certificate shail not be reproduced, except in full, without written approval of the labaratory.
The laboratory is accredited in acordance with the recognized International Standard 1SO/IEC 17025:2005.
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Report No, ; SQETMOTA9401

Data Set 3 : 85 °C, 200 mA

Actual Case Temperature [Tg] B85.4°C NOTES:
Actual Ambient Tcmpemtu::[qu B3.4°C T; and T, were measured during initial setup.
Drive Current [Ig] 200 ma Mumber of LED fallures: 0
Measurement Current 200 ma
TABLE 3-1
Initial Characteristics
LED Luminous flux  Forward voltage cCT Input Power ! CIE1931 ClEigse | | | ||
No. @, [Im] Ve [V T [KI P W] x ¥ u! v
1 1059 455 2729 9.1 0.462 | 0418 D261  0.530
2 loas 45.7 723 91 | 0463 0419 0261 0531
3 1042 457 737 5.1 0461 | 0418 0260 0530
4 1053 45.6 2746 9.1 [ 0458 | 0415 | 0260 | 0529
s | 1056 | a5.4 2699 3.1 | D4sa | 0.417 0262 | 0530 | o
F a0 | as7 s 9.1 | 0463 | 0419 0261 0531 B
7 1031 457 2714 9.1 | o483 | 0418 | 0261 | 6531
2 1033 45.7 IFTEE] 91 | 0461 | 0418 0260 | 0.530
9 1058 455 2716 91 | 0453 | 0418 0261 | 0531
10 | 10s8 i 45.4 2113 21 | 0463 | 0419 0261 0531
1 | 1oam 45.6 2759 a1 0455 0416 0259 0529
12 1052 455 2763 31 | D458 0415 0259 0.529
] u5 -
I8 , _ |
n 12 12 12 12 12 12 12 12
AVE 1047 456 2730 81 [0462 | a1z o261 | 0530
Med 1049 456 2726 g1 | o4s2 | 0418 | 0261 | 0530
g 99 T oo 195 0.02 T00020 00014 | 00008 | 00008 |
Min 1031 454 2693 3.1 | D458 0415 0259 0529
Pax 1058 457 2763 9.1 D463 . 0419 | 0262 | 0531

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The labaratory is accredited in acordance with the recognized International Standard ISQ/EC 17025:2005.
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Report No. : SQETMO 743401

Data Set 3 : 85 °C, 200 mA

Actual Cazse Temperature [T,]

85.4°C NOTES:

Actual Ambient Temperature [T,]

B3.4°C

Drive Current [Ig]

200 mA

Measurement Current

200 mA

TABLE 3-2
Lumen Maintenance

T; and Ty, were measured during initial setup.
Number of LED failures: 0

LED Lumen Maintenance % { Normalited to 100 % at 0 hours |

o | on | sooh | 1000n  2000n | 3000h | 4000k | 5000h | 6000h | 7000h  8000h 9000k | 10000h 11000 h i
1 |00 [ 976 [ 871 | 973 | 975 973 | 974 | 9B _ 968 95 | 966 | 963 | 951 |
2 | 1000 | 971 | 96 | 9.1 @ 9.1 558 | 957 | 952 951 950 | 951 550 | 937

3 |1000 972 967 | 962 963 | 959 955 954 | 953 | 952 | 953 553 | 944

4 |1wo0 | ss0 | 977 974 976 573 | 974 | 970 969 967 969 968 | 958

5 | oo | 978 | 975 | 970 974 97z 971 | 967 | 966 963 964 963 | 953

6 |00 980 975 | 972 | 975 972 972 | 967 | 966 | 964 967 966 957

7 |00 978 974 969 972 98 98 93 | 91 | 90 92 9.2 953

8 |1000 85 983 | 983 986 983 984 | 980 978 976 917 977 966

9 |1w000 975 871 | %7 970 97 97 | 93 | 962 | 958 960 958 947

10 |1000 978 975 | 972 | 976 971 972 965 | 965 | 93 94 963 953 |

11 | 1000 981 977 973 | 975 | 972 973 98 | 968 965 97 | 96 957 |

12 | 1000 85 978 | 972 977 973 973 | 963 | 98 | 966 968 967 | 958

— I AS—

n 12 2 | 12 12 12 12 12 | 32 12 12 12 12 12 T
_Avg. | 1000 | 978 974 | 971 973 | 970 | 970 | 966 965 962 964 | 963 053

Med. | 1000 979 975 972 975 972 972 967 966 964 965 963 953

o | 000 o048 048 058 066 | 068 070 072 072 070 070 | 071 0.7

Min. | 1000 | 971 | 966 | 91 961 | 958 | 957 952 | 951 | 950 951 | 950 937

Max. | 1000 | 985 | 983 983 | 586 | 983 | 984 980 | 978 | 976 | 977 | 977 | 966 N

TM-21 Prajection

Time | 5000 h | GOOO h
IniAvg.) | -0.0301 | -0.0343

7000h | BOOOh 5000 h

-0.0360 | 0.0382  -0.0368

10000 h | 11000 h,
-0.0377 -0.0483

Test duration used

5000 h o 11000 h

Curve-fit equation:

Ot}=Bexpf-ut)

Ly =In{B/0. 7}/

L g =in{B/0.8)/a

L 5 =in{B/0.9)/a

B 0,980
a 2.18E-06
R 0.732
Calculated Ly [211K) 154000 hours
Reported Ly (11K) > 60500 hours
Calculated Ly (11K) 93200 haours
Reported Ly (11K) » 60500 hours
Calculated Ly, {11K) 39200 hours
Aeported Ly {11K) 39200 heurs

Lumen maintenance life egation:

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005,
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Data Set 3:85°C, 200 mA

Actual Case Temperature [T,] B3.4°C NOTES:
Actual Ambient Temperature [T,] B34 T; and T, were measured during initial setup.
Drive Current [Ig] 200 ma Mumber of LED failures: 0
Measurament Current 200 ma
TABLE 3-3

Forward Voltage

LED Relative Forward Voltage % | Normalized to 100 % at O hours }

=
o

oh | s00h | 1000h | 2000h | 3000k | 4000k | 5000h | 6000h | 7000k | BODOh | S000h | 10000k 11000h |

1 | 1000 | 998 | 995 | 1000 | 100.0 | 1001 1004 1001 1002 | 100.3 | 1004 | 1003 | 1005
2 |1000 | 996 | 997 | 955 | 1000 1001 1004 | 1002 1003 | 100.4 | 100.6 1005 | 100.8
3 | 1000 996 | 997 599 | 1000 1001 1004 | 1002 1003 | 1004 1006 100.6 | 1008
4 | 1000 995 97 [ 933 | 1001 1003 1006 | 1005 1006 1007 | 1010 1010 1013 |
5 [1000 998 | ss9 1000 1001 | 1001 1004 | 1001 | 1002 1002 1004 1003 | 1005
6 | 1000 996 997 | 998 999 | 999 1002 999 1000 1000 1002 | 1002 1003
7 | 1000 996 997 998 999 | 1000 1003 1000 1000 1001 1003 | 100.2 1004
8 |00 996 996 | 997 999 | 999 | 1001 | 999 | 1000 1000 1002 | 1001 1002 |
9 | 1000 998 | 999 | 1000 1001 | 1002 | 1005 | 1002 | 1003 1003 1005 | 1005 | 100.7 Il
10 | 1000 937 | 998 | 999 999 | 1000 | 1002 | 999 | 1000 | 1000 1002 | 1002 1003 |
11 1000 936 & 997 998 1000 | 1001 1003 1001 1001 1002 1004 | 1004  100.5
12 | 1000 | 986 997 998 | 999 | 1000 | 1002 1000 | 1001 1002 1004 | 1003 1005
— — —_— ] — - —_—
w | 32 | W | @ ¢ 0 12 12 12 12 12 12 12 12 12

Avg. | 1000 997 | 538 938 | 1000 1001 1003 1001 | 100.2 | 1002 1004 | 1004  100.6
Med | 1000 996 | $97 933 | 1000 1001 1003 1001 | 1002 | 1002 1004 | 1003 1005
o 1300 Dl | Di0 jcod | 008 | 032 | 03| G016 | GIE | 001 | 024 | 025 | 028
| Min. | 1000 | 995 | 996 937 | 999 | 999 | 1001 539 | 1000 | 1000 | 1002 1001 | 1002 |
Max | 1000 998 | 999 1000 | 1001 1003 1006 1005 | 1006 1007 1010 1010 A 1013

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in ocordance with the recognized International Standard ISO/1EC 17025:2005.,
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Report No, : SQETMOT4240]

W NICHINA

Data Set 3: 85 °C, 200 mA

Actual Case Temperature [T,] B5.4°C NOTES:
Actual Ambient Temperature [T,] 834°C T; and T, were measured during initial setup.
Drive Current [I¢] 200 mA Humber of LED failuras: 0
Measurement Current 200 maA,
TABLE 3-4
Chromaticity Shift
LED Chromaticity Shift Au™'
i Oh | 500h | 1000k | 2000h | 3000h | 4000h | S000h  &000h | 7000h  B8000h | S000h | 10000h  11000h|
1 |[o.0000 | 0.0018 | 0.0019 ' 0.0020 | 0.0020 | 0.0022 0.0022 0.0025 0.0026 0.0027 0.0028  0.0023 | 0.0029
2 QL0000 | 0.0019 | 0.0021  0.0023 | 00024 00027 ' D.0026 O0.0028  0.0031 00031 0.0032  0.0032 0.0032
3 LoD 00019 | 0UDOZ1  0.0023 | 00024  0Q.0027  D.0027  0.002% Q0030 Q0033 00032 0.0032 00031
4 00000 00018 0.0019 00021 00022 00023  0.0024 00026 00027 00027 00028 0.0029 00028
5 |0o0000 00018 | 0.0020 00022 00022 0.0024 00024 00027 00028 00028 000228 (0030 0.0030
6 | 00000 (00017 00018 00021 00023 00024 00025 00027 00025 00028 00025 00029 00027
7 IJEI:HJ'U- DWIE | D.00Z0D - 00022 0.0023  0.0025 | 0.0026  0.002B UUDZ'B 0.0029 GILIIZ'B 0.0030 0.0028
_ﬂ- nmm | Dl_xll? 00018 0.0019 | 0.0020 _EI.'DD?S i 0.0022 00025  0.0025 | 00025  0.0025 | 0.0027  0.0026
| 9 00000 00019 | 0.0020 00022 00023 00025  0.0024 00028 00028 0.0029 00030 | 0.0032 0.0030
10 | 00000 | 0.0018 [ 0.0019 ' 0.0021 | 0.0023 | 0.0024 | 0.0025 00027 00028 00028 0.0028 | 0.0030  0.0029
11 um I]UCIIT ﬂﬂﬂlﬂ- ﬂ{I'I}Z!:I- _u_mm 00012 __I'._'r_E)_DE__ DD_GH; _ﬂ_ﬂDE._E- | I:I;DO2E DOﬂi‘_‘i 'EIDCIZS DMIII !
12 umuu | UU'DI? U'EFDIB GCH}ZD GD[IZ{J 1:I IJC'22 i 0.0023 | 0.0025 | 0.0025 } 00026 CIDCI}!G 'I:I.UO?.? {I.I:IDZE
S I i
n | 12 12 12 12 12 | 12 12 12 12 12 12 12 12
Avg. qt_hgnl:r_ uﬂo;a | 0.0019 | 00021 0.002% | 0.0024 00024 00027  0.0027 0.0028 00028 | 0.0029 0.0028
Fed UWIID Dﬂﬂ S ﬂ ___ﬂ ﬂl}zi uonzz [ 'DDOII! DIIIZd- 0.0027 00028 0.0028 00028 I 0.0029 | 00028 |
¢ |00000 00001 00001 0.0001  0.0002 | 0.0002 00002 (0002 00002 00002 00002 | 0.0002 0.0002
Min. | 00000  0.0017 0.0018 00019 00020 | 0.0022 | 00022 00024 00025 00025 00025  0.0026  0.0024
Max 0.0000 00019 00021  0.0023 | 0.0024 I]‘IJOZT 00027  0.0029 00031 @ 00032 00032 | 00032 00032

The certificate shall not be reproduced, except in full, without written approval of the laboratory.

The laboratory is aceredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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@ N I c H IA Report No. : SOETMO749401

Data Set 3: 85 °C, 200 mA

Actual Case Temperature [T,] B5.4 "C NOTES:
Actual Ambient Temperature [T,] B3.4°C T, and T, were measured during initial setup.
Drive Current [1g] 200 ma Number of LED failures; 0
Measurement Current 200 mA
TABLE 3-5

Chromaticity

Chromaticity u'

Oh | 500h | 1000h 2000h | 3000h | 4000h | 5000h  6000h | 7000h | 8000k  S000K | 10000h 11000 h
0.2607 | 0.2590 | 0.2590 02589 | 0.3588 | 0.2586 | 0.2586 02584 02583  0.2582 02581 0.2561 | 0.2580
02608 | 02530 | 0.2589 | 0.2587 02585 0.2583 0.2583 | 0.2562 02580 02579 02579 0.2578 | 0.2578
02604 02585 02584 | 02583 02582 02579 02579 02577 02576 02574 02574 02574 0.2575

02602 07585 | 02584 0.2583 02582 02580 02573 02578 02578 02577 02577 0.2576 | 0.2577
02621 0.2604 | 0.2602 | 0.2601 02600 02598 0.2595 | 0.2596 | 0.2595  0.2595 02595 02593 | 0.2593
0.2610 02594 0.2593 | 0.2591 /02588 | 02588 0.2587 | 02585 | 0.258 | 02584 02583 0.2583 02584

02614 02596 02595 02594 | 0.2532 02590 0.2589 02587 | 0.2587  0.2585 02586 | 02586 02587 |

02602 02586 | 0.2585 02584 | 0.2583 02580 02581 0,257 02576 02578 0.2578 02576  0.2577

02612 | 02504 | 02593 02592 02591 02583 02589 02586 02586 02585 02585 02583 02584

10 |02614 0259% 025% 0.2534 | 02592 02591 02590 | 02589 0.2583 02587  0.2588  0.2586 | 02587 |

11 |02594 02577 02576 02575 | 02574 02572 02572 02570 02569 02569 | 0.2570 0.2569  0.2570
12 02585 02579 02577 02577 02575 02574 02573 02572 032571 0571 02571 02570 0.2571

o
Wil bW e EE

n | 12 12 12 12 12 12 iz 12 12 12 12 | 1 12
Avg. |0.2607 072590 02589 02587 02586 0.2584 02584  0.2582 | 0. 0.2581 0.2581 | 0.2580  0.2580 | 0.2580
Med. | 02608 02550 02589 02568 02586 0.2584 02585 02583 02561 02581 02580 02579 02579 _

o | 00008 00008 0.0008 0.0008  0.0007 | 0.0008 | D.OD08 | 0.0007 | 0.0007 | 0.0007 0.0007 | 0.0007 | 0.0007

Min. | 0.2594 | 02577 | 02576 | 0.2575 | 0.2574 | p_.z_s_r_z | 0.2572 02570 02569 02569 0.2570 | 0.2569  0.2570

Max, | 0.2621 02604 | 0.2602 0.2601 | 0.2600 | 0.2598 0.2598 | 0.2586 02595 02595  0.2595 0.2593 0.2593

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized international Standard ISO/EC 17025:2005.
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Report No. : SQETMO745401

Data Set 3: 85 °C, 200 mA

Actual Case Temperature [T;] B54°C NOTES:
Actual Ambient Temperature [T,] 834"C T; and T, were measured during initial setup.
Drive Current [Ig] 200 mA Mumber of LED failures: 0
Measurement Current 200 mA
TABLE 3-6
Chromaticity
LED Chromaticity v'
Mo | on | scon [ 1000m 2000k 3000n [ 4000h | 5000h  6000h  7000h 8000 9000k | 1000Dh 11000h
1 | 05306 [ 05301 | 0.5301 | 05299 0.5301 | 0.5300 | 0.5300 | 0.5299 | 0.5298 | 0.5298  0.5298 | 0.5296 | 0.5297
2 [05311 [ 05304 |0.5303 | 05302 05303 05302  0.5301 | 05300 05299 0. 5300 05300 0.5289 05299
3 0.5307 | 0.5301 @ 0.5300 0.5299  0.5300 05298 0.32%8 IJ 5257 052 9%  052% | 05296 0. 525‘5 0.5296
4 |05291 05285 05284 05283 05284 05283 05283  0.5281 05280 0. 5280 05280 05279  0.5280
5 | 05306 05301 05300 | 05299 05301 05299 05299 | 05258 | 05298 | 05297 05297 0.5297 | 05297
6 | 05312 05306 05306 | 05304 05305 05304 | 05305 0, 5303 | 05303 | 05302 05303 05302 05303
7 |osis 05303 05303 05301 | 05302 05302 05301 05300 105299 | 05299 | 05299 05299 05299 |
8 [05306 05302 05301 05300 05301 05300 05300 05299 05239 05298 05298 05298 05298
5 |05310 05304 05303 05302 05304 05302 05302 05301 | 05300 05299 | 05299 05298 | 05299
10 | 05312 05306 05306 05304 05306 05305 0.5305 05304 0. 5303 05303 05302 05302 0.5302
11 |05295 05250 0529 | 05289 05290 D0.5289 05289 05288 | 05287 05287  0.5287 05287 0.5288
12 |05288 05282 05281 05279 05281 | 0.5280 05280 05278  0.5278 0.5277  0.5277 | 0.5277  0.5278
n_ 12 12 | 12 12 12 12 12 12 12 12 12 12 s F |
Ave. | 05304 05299 05298 05297 05298 | 0.5297 05297 05296 05295 (05295 05295 05294 05295
Med. | 05307 05302 05301 05299 | 0.5301  0.5300 | 05300 05299 05299 05298 05298 | 05297 05298
o | 0.0008 | 0.000B | 0.0008 D.000E  0.0008 | 0.0008 | 0.0008  D.0008  0.0008 | 0.0008  0.0008  0.0008 | 0.0008
Min. | 0.5288 | 05282 | 05281 | 05279  0.5281 0.5280 05280 | 0. 5278 05278 05277 05277 05277 | 05278
M 0.5312 0.5306  0.5306 | 0.5304 05306 05305 0. 3305 | 0.5304 | 0.5303 | 0.5303 05303 05302 05303

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/EC 17025:2005.
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@ N I c H IA Report No. - SOETMO7 88401

Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [T,] B6.0"C NOTES:

Actual Ambient Temperature [T,] 830"C T; and Ty, were measured during initial setup.
Drive Current [Ig] 250 mA Number of LED failures: 0

Measurement Current 250 mA

120 ~ — - — - ! et A, and Max. - Min |
110

1ncr|-¢_..__._.___.___._—- — T & -3 T ——

Lumen Maintenance (%)

Oh 2000 h 4000 h G000 h EDOO h 10000 h 12000 h

150 | —l— g and Max. - I'u'IIn.J
140 — 1 :
130 ===
1M —
110 ) _
100 il = -— & — = -— - - . ,
50 s |
#0 ;
70 | _

Relative Forward Voltage (%)

50

oh 2000 h 4000 h 6000 h 3000 h 100040 h 12000 h

0.007 . — - — el Avz. and Max. - Min_
0.006 :
0.005 - ; - —
0.004 : - 4
0003 |— —a 2 - | |
0.002 .
0.001 _i
i ]

0.000

Chromaticity Shift ')

Oh 2000 h 4000 b 6000 h 8000 h 10000 h 12000 h

0.5380
0.5360 F——
0.5340

T | —t—
05320 —/_ = |
0.5300 —|—

> D.52B0 T
0.5260
0.5240
0.5220
05200

0.2520 —

0.2540
0.2560
0.2640
0.2660
0.2680
02700

=1
3
il
=

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/EC 17025:2005.
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Report No. : SOETMO 729401

Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [T,] B86.0 "C NOTES:
Actual Ambient Temperature [T,] 83.0°C T; and T, were measured durlng initial setup.
Dirive Current [i] 250 mA Mumber of LED failures: 0
Measurement Current 250 ma,
TABLE 4-1
Initial Characteristics
LED Lum:nrgy-s_-_r'rg; Forward voltage CCT input Power CE1931 4_:IE1:-!T-‘6 |
No. o, [im] Ve [V] Te [K] e [w] x ¥ u v |
1 1284 472 2736 118 0462 0420  0.260 |
3= A 471 2764 118 0.458 0416 0259
3 1268 | a3 2780 11.8 0458 0417 0358
4 ws2 | a3 2744 118 0450 0417 0260
5 1260 474 2734 113 | 0462 | 0419 | 0.260
6 1267 473 2767 T 118 0459 | 0418 0259
7 1383 472 2714 118 0463 0418 0261
B 1263 472 2774 11.8 0456 | 0413 0.259
E 1256 47.3 726 118 0462 | 0418 | 0261
10 1267 oML 2751 18 0455 0416 0260
11 12712 472 2717 118 0.463 0415 0261
12 1283 47.1 2734 18 0.462 0418 0260
n T | Y 12 T IR TEET! 12 1z | !
AvE. 1267 ' 47.2 2745 118 0451 0418 0260 0530
Med. 1267 473 7740 118 | 0461 0418 0260 0530
o 12 0.03 221 0.02 1 0.0023 00017 0.0008  0.0009
min | 1282 | a3 2714 118 | 0456 | 0.414 | 0258 o528
Max, | 1284 e 2780 119 _ 0463 | 0420 | 0251 0531

The certificate shall not be reproduced, except in full, without written approval of the loboratary.
The laboratory is accredited in acordonce with the recognized International Standard 1SO/IEC 17025.2005.
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Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [T,] 85,0 °C MOTES:
Actual Ambient Temperature [T,] Bi.0"C T; and T, were measured during Initial setup.
Drive Current [I:] 250 mA Mumbwer of LED failures: 0
Measurement Current 250 ma
TABLE 4-2

Lumen Maintenance

LED Lumen Maintenance % [ Normalized to 100 % at 0 howurs )
e oh [ 500h [ 1000h | 2000h | 3000h | 4000h | 5000 6000h | 7000h | 3000 R S000h | 10000 h 11000 h ,
L J 100 w3 | 971 | w0 | 973 | 971 | 972 | %5 | 9es | 963 | 963 | 955 | 5us
2 1000 [ 975 | 572 | 969 | 972 970 | ses | %5 964 960 962 959 | 942 .
3 | 1000 | 577 | 974 | 970 972 | 971 | 970 | %66 | 966 9.3 965 964 | 952
4 [1000 978 | e76 | 972 | 975 | 973 972 | 563 | 98 | %66 | 98 | 965 | 95.5
5 | 1000 978 974 | ses | s72 | srao 963 965 | %4 92 964 | 962 | 953 i
6 |00 | 9.7 | 973 | 970 | 975 | w1 | 971 | 68 | 967 | 95 | %67 %6 958
7 |00 [ 977 973 99 972 969 968 965 9.4 961 | 9.2 9.1 949 |
B | 1000 971 968 98 972 971 970 | 95 9.4 962 ' 962 960 942
9 |100 976 | 973 968 972 | 968 | 967 _ 94 93 %1 93 92 549
10 11000 978 975 571 | 74 | 971 | 971 968 | 967 965 _ 96 | 966 953
1 | w00 | 978 | 975 | 571 | 975 | 973 | 973 | ees 9.7 965 966 966 953
12 | 1000 | 81 | 576 | 970 | ers | 973 | 972 | 968 966 963 965 963 | 945
|
n 12 12 12 12 17 12 12 12 12 12 | 12 12 | 1
Avg. | 1000 | 977 T 973 570 @13 | 971 970 %7 95 93 94 93 9
Med. | 1000 977 973 970 973 971 970 97 9.6 963 564 | 963 951
o | 000 [ 025 | 021 o013 | o013 | o1s | o1 017 017 | 018 o023 027 | 057
Min. | 1000 | 971 | 963 | 968 | 972 | 958 | %7 964 93 90 962 959 | 938
man, | 1000 | 581 | 9r& | w3 | 9w [ 973 | s7s | ses [ oes [ %68 | %65 T s | ome
TM-21 Prajection
Time | 5000h | 6000h | 7000h | 8000h | %000k |10000h 11000h -
InfAvg ) |-00300 -0.0338 -0.0352 -0.0377 | -0.0363 00378 -0,0523

Test duration used 5000 h to 11000 h Curve-fit equation:
B 0984 @t)=Bexpi-at]
a 2 T2E-Of
R 0.6a7 Lumen maintenance life eqation:
Calculated Ly, (11K) 125000 hours L 7 =In{B/0. 7}
Reported Ly, {11K) > &0500 hours
Calculated Ly, {11K) 76300 hours L u =ln{B/0.8)
Reported Ly, {11K) > 50500 hiours
Calculated Ly, (11K) 32500 hours L oo =Inf{B/0.9)/x
Reparted Ly, (11K) 32500 haurs

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025;2005.
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Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [T] B6.0"C NOTES:
Actual Ambient Temperature [T,] 83.0°C Ts and T, were measured during initial setup.
Drive Current [i] 250 ma MNumber of LED failures: 0
Measurement Current 250 ma,
TABLE 4-3

Forward Valtage

LED Relative Forward Voltage % [ Normalized to 100 % at O hours

"> | on | sooh [ 1000n 2000h | 3000h | 4000h | 5000h 6000k  7000h | 8000h | 9000k | 10000 h 11000k

1 | 1000 | 998 | 1000 1000 | 1002 | 1003 | 1006 | 1003 1005 1006 1008 1008 | 1010 |

2 [1000 [ 999 | 1000 1002 | 1003 1004 1007 | 1005 1005 1007 | 1009 | 1008 | 1011 -
3 |1000 | 958 | 1000 1002 1005 | 1006 | 1010 | 1008 1011 1012 1015 1015 | 1017

4 11000 997 | 999 | 1001 | 100.3 1005 1008 | 1006 | 1008 1009 1011 1012 | 1014

5 |1000 | 997 | 539 | 1001 1003 | 1005 | 1009 | 1008 1010 1011 | 1014 1015 | 1007 B
6 | 1000 ' 995 | 598 | 1001 1003 | 1005 1008 | 1008 | 1010 | 1012 1015 1016 | 1018

7 |2000 se7 | 995 | 1002 | 1004 1006 1000 1009 1011 1013 1015 1016 | 1019

8 | 1000 995 | 1000 | 1003 1005 | 1008 | 1001 | 1011 | 1013 | 1015 1018 w019 | 1021

9 | 2000 | se7 | 995 1001 | 1004 | 1006 | 1005 1008 | 1010 1012 | 1015 1015 1018

10 | 1000 97 | 995 | 1000 1002 | 1003 | 1006 _ 1005 | 1006 | 1008 1010 | 1010 1012

11 | 1000 997 999 1000 | 1001 | 1002 | 1006 | 100.3 | 1005 | 1006 | 1008 | 1008 1009

[
[ 5]
e
f=]
k=1
a
]
-]

| 1000 1000 | 1002 | 1003 1006 1003 1005 1005 1008 1007 | 1003

n TR |2 e | 2 17 | 2 -8 1 12| 13
Avg. | 1000 | 997 | 999 & 1001 | 1003 1005 1008 1007 | 1008 | 1010 1012 | 1012 1015

Med | 1000 | 997 | 995 1001 | 1003 | 1005 1008 1007 | 1008 = 1010 1013 1013 1015

000 | 007 | 006 | 009 | 012 | 017 | D020 02 | 028 | 032 | 035 040 043
Min. | 1000 & 996 | 998 | 1000 | 1001 | 1002 | 1006 1003 1005 1005 1008 1007 | 1003

Max | 1000 999 | 1000 1003 | 1005  100.8 1011 | 1011 1013 | 1015 | 1008 | 1003 | 1021

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISOAIEC 170252005,
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Report No. : SQETMJlNSMﬂl

W NICHINA

Data Set 4 : 85 °C, 250 mA

Actual Cazse Temperature [T,] 86.0 "C NOTES:

Actuzl Ambient Temperature [T,] 83.0°C T, and T, were measured during initial setup.

Drive Current |Ig] 250 ma Number of LED fallures: O

Measurement Current 250 ma

TABLE 4-4
Chramaticity Shift
|

LED Ehwmatlr_m,r Shift Au'v'

i Oh 500h 1000k | 2000h | 3000h  4000h | 5000k | 6000h | 7000h | 2000h 9000+ 10000 h. 11000h

1 0.0000  0.0017 | 0.001% IU.DGZI 00021 | 00023 | 00025 | 00027 | 00029 | 00030 00032 0.0033 | 0.0039

2 | 0.0000 00019 QD020 | Q0021 | 00022 0.0025 0.0026  Q.0028 | 00029  0.0031 0.0032  0.0034 | D.0037

3 0.0000  0.0012 ' 0.0020 | 00023 0.0023 Q0026 00026 | 00028 | 0.0030 | 0.0023  0.0030 | 0.0031  0.0032

4 0.0000 | 00018 00020 | 00021 00022 00025 00026  0.0027 | Q0029 00030 00030 0.0030 & 0.0031

:rr " ﬂmﬂﬂ_ﬂ_&;iﬂ_ _f.:(?l_:lifl 1 'EI'DD21 U.CIEIZZg I 0.002s | 00026 | CI.UEIZJ_! 0.0029 | 00030 0.0031 | 0.0031  0.0032

6 | 0.0000 00018  0.0019 00022 00023 00026 0.0026 | 0.0029 | 0.0030 00031 00031 0.0031 | 0.0032

7 | 00000 00019 00020 00023 00024 00026 00026 00029 [00031 00031 00032 00033 0003

8 |00000 00018 00020 00023 00023 00026 00026 00028 00031 00032 00032 00033 00038
9 00000 00013 0.0019 | 0.0022 | Q0023 | 0.0025 | 0.0026  0.0029 :FO.D(}ZB 0.0030 00031 | 0.0031  0.0032 |
10 | 0.0000 0.001% 00020 | 00021 00023 0.0026 00025 | 0.0023 | 00023 Q0030 Q0030 | 00031 | 0.0031

11 | 0.0000  0.0019 00020 | 0.0021 | 00023 | 0.0025 | 0.0026 00027 | 0.0029 D.Ell:lz*; 0.0031 | 0.0031 | 0.0037

12 00000 | 0.0018 um19 nnozi  D.o021 | O DDOZE. | 0024 | 0.0027 ICIDO!Q | p0ds 00030 | 00031 (00038

| S| S — 1 |
- ] il e 1 1
n 12 12 12 12 12 12 12 | 12 | 12 12 12 | 1’ | 12
Avg. | 0.0000 00018  0.001% | 0.0022 00023 00025 0.0026 | 0.0028 | 0.0030 | 0.0030 Q0031 0.0032  0.0034
_Med 0.0000 | 0.0018  0.0020 | 0.0021 | 0LOOZ3 | 00025 00026 | 00028  0.0029  0.0030 00031  0.0031 | 0.0032

[+ ﬂppﬂg_ﬂﬂl_ﬂ_@ﬂ_ﬂg_pw __DDDGI {I 0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 00001 | 0.0001  0.0003
Min. | 0.0O000 00017 0.0015 | 0.0021 _L‘J_QD_ZI_E_IZ_I_CIZ_EI__ 0.0024 | 0.0027 | 0.0029 0.002% 0.0030 0.0030 | 0.0031
Max 0.0000 | 0.0019  0.0020 | 0.0023 00024 00026 00026 00029 | 0.0031 | 00032 00032 00034 00039

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/EC 17025:2005.
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A NICHINA —

Data Set 4: 85 °C, 250 mA

Actual Case Temperature [T.] B6.0"C NOTES:
Actual Ambient Temperature [T,] B3.0°C T, and T, were measured during initial setup.
Drive Current [Ig] 250 ma Number of LED failures: 0
Measurament Current 250 ma,
TABLE 4-5

Chromaticity

LED Chromaticity u'

Dh | So0h | 1000h | 2000h [ 3000h | 4000h | 5000h | &000h | 7000h | 8000h | S000h | 10000h 11000h]
0.2601 | 0.2585 | 0.2583 02582 |0.2581 | 02579 02578 02576 02574 02573 | 0.2572 | 0.3570  0.2565

Mo

2 0.2592 02572 |Z|2_5]|'3 0.2572 | 0.2570 0.2568  0.2567 03565  0.2564 0.2563 0.2561 | 0.2560 | D.2357
3

. T

0.2585 02567 02566 02564 02563 02560 02560 02559 02558 02558 0.2557 02557  0.2556
02601 | 02584 | 0.2583 0.2582 | 0.2580 02577 0.2576 02575 02574 02573 02573 02573 | 0.2571 |

| 02602 0.2585 02585 02583 02582 02579 02578 02577 0.2575 0.2574 | 02574 02573 02573
0.2585 02572 02571 0.2569 | 0.2567 02565 0.2565 0.2562 0.2561 0.2560 | 0.2560 02560 0.2559

5

E - -
7 |02614 02596 0259 0.2594 02552 0.2589 0.25%0 02587 02585 0,586 0.2585 0.2584 0.2582
5

3

02591 0257 02573 0.2571  0.2569 02567 02567 02565 02563 02562 02562 0.2562  0.2556

02608 02591 | 02590 | 0.2587 0.2586  0.2584  0.2583 02581 02581 0.2579 0.2579 | 0.2578

o 0.2537 ! 0.2580 DZS_?E _EI 2578 | 0.1576 025]"3 32_5134_0_2_5?1 | 0.2571 0.25?_13 EI 25?0 | 0.2 | 0.2569 . L
__1_1_ 0.2611 | 0. 2553 31552 CI 25\91 0.2589 ﬂ 253? IJ 2536 l:] 25&5 02584 0.25B4 i D 1533 (0.2 0.25E81
1_2 1 0.2602 Lo 2535 . 2536 ﬂ 2534 0.2583 ﬂ ZEBU I] 1581 EI _15?3 L 02576 02577 0 ZE?E 0. 0.2571
| = == 3 1
U - | 2 o _'_ S T B LR
- . | ——— - =)
n 12 12 12 12 12 12 12 12 12 12 12 12 12

Ave. | 02600 02562 02581 02580 032578 02576 0.2575 02574 02572 02572 02571 02570 02568
Med. |0.2601 02584 02583 0.2582 0.2580 0.2578 02577 02576 |0.2574 02573 02572 02571 02570

o |0.0003 | 00008 | 0.0009 | 0.0009 | 0.0009 0.0005 | 0.0003 0.0009 | 0.0009 ﬂums | 00005 0.0008  0.0009 |

Min. | 0.2585 | 02567 | 0.2566 91554 02553 0.2560 UZSEEII 0.2559 | 0.2558 CIZSSE IZII.'L‘iE? I’.'I._Z_SS? | D.2556

Max, | 0.2614 02506  0.2596  0.2554 |DZ$E|2 0,2582 | 0.2590 | 0.2587 0.2385 EIZSSE | 0.2585 0.2584 | 0.2582 |

The certificate shall not be reproduced, except in full, without written approval af the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Data Set 4 : 85 °C, 250 mA

Report No : SQETMO748401

Actual Case Temperature [Tg] 86.0°C MNOTES:

Actual Ambient Temperature [T,] 83.0°C T; and T, were measured during initial setup.

Dirive Current [I¢] 250 mA Number of LED failures: 0

Measurement Current 250 mA

TABLE 4.6
Chromaticity

LED Chromaticity v*

e Oh | 500h | 1000h | 2000h | 3000h | 4000+ | 5000h | 6000h | 7000h | 8000h 9000 h | 10000 h| 11000 |
1 ]0S5313 05308 | 0.5307 05306 05307 05306 05306 |0.5304 05303 05303 05302 05302 | 05300

2 05293 | 05287 | 0.5286  0.5284 05286 05285  0.5285 | 05283 05282 05282 05282 0.5280 | 0.5280

3 05297 05291 | 0.5290 05288 05289 05288 05288 | 05286 05285 05285 05284 05285 | 05284

4 | 05300 | 05294 | 05293 | 05292 05283 05292 05291 | 05291 05290 05290 05290 05289 | 05289

5 |05312 (05306 | 05306 | 05304 05305 05304 05304 05302 05301 05301 05301 0.5301 | 05301

6 05302 05299 05297 05295 05297 05295 05295 05294 05283 0593 05293 05291 05292

7 |05308 05303 05301 05299 | 05301 | 0.5300 05300 05299 0.5298 05257 05297 0529 05297 |

8 |os84 05277 05276 05274 | 05277 05274 05274 05272 | 05271 | 05271 | 05271 | 0.5270 | 0.5269 |

5 ]05309 05303 05302 05300 | 0.5302 05300 05301 05298 | 05298 | 0.5298 | 05298 05297  0.5297 |

10 05294 05285 05288 05285 | 05287 0.5285 05285 0.5283 | 05283 | 0,582 | 0.5282 | 05282 | 05282

11 05314 05308 05307 05306 | 05307 05305 05306 05304 05304 | 05303 05302 05302 05303

12 |05308 05302 05302 05300 | 05301 05300 05300 05299 05297 05297 05297 05296 05295

=i = e 1 — |
= = S = |
|
n | 12 | 12 12 | 12 2 1 B | 12 | 1 [ 1w | 12| 12 j
Ave. | 05303 | 05297 | 05296 05295 05296 | 0.5295 0.5295 05293 | 05292 | 05292 05292 0.5291 | 0.5291 ] : =
Med. |0.5306 05300 | 05299 05297 05299 05298 05297 0529 | 05295 05295 05295 0 5294 | 0.5293 .
o |00003 00010 00010 0.0010 | 0.0010 00010 0.0010 00010 0.0010 00010 0.0010  0.0010 | 0.0010 i

Min. | 0.5284 |05277 | 05276 05274 | 05277 05274 05274 05272 05271 05271 05271 05270 05269
Max |05314 05308 | 05307 05306  0.5307_ 0.5306  0.5306  0.5304 05304 05303 05302 05307  0.5303

The certificate shall not be reproduced, except in full, without written approval of the laboratory,
The laboratory is accredited in acordonce with the recognized Internationo! Standaord ISOAEC 17025:2005.
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@ N Ic H IA Report No. : SOETMO745401

Data Set 5: 105 °C, 150 mA |

Actual Case Temperature [Tg] 106.5 °C NOTES:

Actual Ambient Temperature [T,] 103.2 °C Ts and T, were measured during initial setup.
Drive Current [Ig] 150 ma Mumber of LED fallures: 0

Measurement Current 150 mA

170 L e T =il v, ahd Max. - Min,

110 =

BO -
o —

Lumen Maintenance (%]

0 |
Oh 2000 h 4000 h 6000 h BOOO h 10000 h 12000 h

150} - - ———r |l A, and Man. - Min.-I

140
130 B
120 — |
110 - - -]
100 ———— e < - - = e e

Ta ~

Felative Forward Voltage [3)

Oh 2000 h 4000 h 6000 h BODO h 10000 b 12000 h

D07 ———— — ——— ;-;—Avg. and Max. - Min,

0o0E ———— = ey
0005
0.004
0.003
0.002
0.001
0.000

Chromaticity Shift |&u'v')

Oh 2000 h 4000 h 6000 h BOOD h 10000 h 12000 h

05380 ——1——r—1— e
0.5360
0.5340
0.5320
05300

= {0.5280
0.5260
0.5240
0.5220
0.5200 :

— ANE

—— R 0007

A=0.004

0.2520
0.2540
0.2560
0.2580
0.2620
0.2R40
0. 2660
0.2680
0.2700

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The loboratory is accredited in ocordance with the recognized International Standard 1SO/IEC 17025:2005.




_ 0002089 000211

Page 36 of 55

@ N Ic H IA Report No, : SQETMO74R401

Data Set5:105 °C, 150 mA

Actual Case Temperature [T, 106.5"C MNOTES:
Actual Ambient Temperature [T,] 103.2°C T, and T, were measured during initizl setup.
Drive Current [I,] 150 mA, Number of LED failures: 0
Measurermeant Current 130 mA
TABLE 5-1

Initial Characteristics

LED _Lurr'linuu_s_- "lix_ Forward voltage [ CEl' | Input Powear CIE1931 1 £IE%9?E -

No. @, [lm) vy [v] Tee [K] P [w] ® ¥ u' v'

1 226 [ 43,8 2718 f.6 04563 0419 0261 0531

2 829 [ a7 2727 ' 66 0462 0413 0261 0531

3 827 | 437 2714 6.6 | 0463 0418 0261 053

a 820 [ 238 2739 6.6 | D480 | 0418 0260 | 0529

5 B32 436 | 2740 65 | D460 | 0416 0260 0529 I

3 826 4338 s 6.6 | 0463 | 0418 | 0261 | 0530 [

7 823 a3s | 1735 66 | 0461 | 0418 0.260 | 0.530

8 | ms | 43.8 1T ' 6.6 | 0464 | 0413 0.261 | 0531

5 T B34 437 T 2748 6.5 | oas0 | 0417 0260 0530

10 224 437 2752 | 56 0455 0415 0260 0529

1 822 I, 437 2766 [ 66 0.456 0413 0259 0528

12 | B2 ' 435 _ 7 ' 65 0461 0416 0261 0529

-t — — 1 T

L , | = S—

n 12 12 12 12 13 | 1 12 12

avg. |  EB26 437 [ 2732 66 | 0461 0417 0260 | 0530

Med, 826 ! 437 2731 6.6 0461 | 0417 0260 | 0530

g T an 0.08 ' 176 0.01 "00021 | 00018 0.0007 | 0.0010

Min, &0 | 436 ' 2712 _ 6.5 0456 | 0.413 0259 0528 |

Max, 831 | 43.8 2766 6.6 0464 | 0413 0261 0531

The certificate shall not be reproduced, except in full, without written approval of the lobaratary.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025: 2005,
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@ N lc H IA Report No. ; SQETMO749401

Data Set 5 : 105 °C, 150 mA

Actual Case Temperature [T;] 1065 °C MOTES:
Actual Ambient Temperature [T,] 103.2"C T, and T, were measured during initial setu p-
Drive Current [I;] 150 mA Number of LED failures: 0
Measurement Current 150 mA
TABLE 5-2

Lumen Maintenance

LED Lurmen Maintenance % { Normalized to 100 % at 0 hours ]

=
a

Oh | 500k | 1000h | 2000h | 3000h  4000h | 5000h | 6000 h 7000h 8000k | S000K 10000 11000hH
1000 970 ' 966 | 95 9.7 | 964 962 | 957 | 954 848 550 " 946 932

1000 974 971 %67 | 968 | 94 964 | 958 | 856 | 952 | 954 | @50 | 936

1000 | 97.5 | 970 965 96 | %2 | %0 | 954 | 651 46 947 943 | 929

1000 | 574 | 968 962 9.2 | 959 | 957 , 951 | 950 945 | 948 | 945 | 934

1000 | 977 | 973 | 967 | 963 | 966 95 | 959 | 956 951 953 850 | 935

100 | 975 | 970 | 95 _ %6 9.3 961 | 955 954 949 950 945 | 932

000 | 975 | %63 | 964 | 964 960 | 958 952 | 949 | %43 943 937 | &21

972 | %9 | 97 970 | 97 | 95 959 | 956 | 952 95.2 948 934
1000 | 976 | 972 | 958 | 969 95 | 964 958 855 9.1 953 950 935
[ 1000 976 | 571 | a7 | %7 93 9.1 | 9.6 952 | 947 | %48 845 | 931
1000 | 577 | 972 | 966 | 96 93 961 | 957 953 943 951 948 936

1000 981 975 968 971 98 967 91 | 958 953 | 954 | 951 938

;zam_mqm!m.pmmw
[
8
o

n 12 D 2 | u | 12 12 12 2 B on 2 | 2 | 12
Ag | 1000 575 971 | %66 | 967 964 962 | 956 | 954 | 849 950 @47 933
Med. | 1000 975 | 970 %66 %7 9.3 962 957 | 954 | %49 951 947 934
o | oo0o 02 | o024 | 018 | 035 | 0z | D29 | 028 028 | 031 | 035 039 045
M. | 1000 | 970 | %6 | 962 | 562 | 959 | 957 | 951 | 949 | sa3 | 42 | ea7 | ead
Max. | 1000 | 961 | 975 | 968 | 971 | 968 | 967 | 961 | 858 |, 953 954 | 951 | dap

TM-21 Projection
Time | 5000h | 6000h | 7000h | 8000h | 9000h  10000h 11000h)
InfAve.) | 0.0385  -0.0426 -0.0474 | -0.0522 -0.0511 -0.0549  -0.0697

Test duratign used 5000h  to  11000h Curve-fit equation:
B 0,983 Dft)=Bexp{-at)
a 4. 20E-06
R: 0,861 Lumen maintenance life egation:
Calculated Ly, (11K) 20700 hours L 7o =infB/0.7)/
Reported Ly, [11K) > 60500 hours
Calculated Ly, (11K) 48500 hours L 4o =In{B/0. 8}/
Reported Ly [11K) 48300 hours
Calculated Ly, [11K) 20500 hours L gg =In{B/0.8)fa
Reported Lo, {11K) 20900 haurs

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in ocordance with the recognized International Standard 1S0/1EC 17025-2005,
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Report No. : SQETMG T

45401

Data Set 5 : 105 °C, 150 mA

Actual Case Temperature [T,] 106.5 *C
Actual Ambient Temperature [Tal 103.2 *C
Drive Current 1] 150 ma
Measurement Current 150 ma

MOTES:
T. and T, were measured during initial setup.
Number of LED failyres: 0

TABLE 5-3
Forward Voltage
LED Relative Forward Voltage % [ Normalized to 100 % at 0 hours |
Mo "o T sovn [ 1ooon ] zo00n | 350n 4000h _S000h | 6000h | 7000k 8000k 9000h 10000 11000 R
2 | 1000 | 93 | 1002 1004 | 1007 | 1010 1014 1002 | 1014 | 1016 1020 1021 1022
2| 1000 1000 1002 | 1003 | 1005 | 1007 | 1009 | 1006 1007 1008 | 1011 | 1010 | 1012 I
3 (1000 | 999 | 1001 | 1002 | 1003 | 1004  1oog 1003 | 1004 1005 1007 | 1006 | 1008
4| 1000 | 958 | 1001 T 1004 | 1006 1008 1010 1005 | 1011 | 1011 1015 | 1016 | 1018
5 | 1000 1000 | 1001 1003 | 1004 | 1005 | 1007 | 1005 | 1006 1007 1005 1009 | 1010
6 | 1000 s39 | 1001 1002 | 1004 | 1005 1007 1005 1006 | 1007 1009 | 1009 | 1010
7 | 1000 809 1001 1003 _ 1006 | 1008 1012  1loio | 1013 | 115 1007 | 1018 1020
8 | 2000 [ 399 | 1001 | 1004 | 1007 1008 1012 | 1011 1014 1015 | 1008 1020 1022 |
5 | 1000 1000 | 1001 | 1003 | 1004 | 1005 1007 1005 1006 1007 1008 | 1009 1009
0 | 1000 983 1000 1002 | 1004 | 1006 | 1008 1007 1008 1008 1011 | 1012 | 1013
11_ 11000 | 998 | 1000 | 100.2 | 1003 | 1004 | 1007 | 1005 1007  100.8 L1010 1010 | 1011
12 11000 | 1000 1001 | 1003  100.0 | 1005 | 1007 | 1005 | 1006 [ 1006 1009 1005 1010 | =
|
= —_ _— — I S— —_— —_ —_— _ —
n | 1 | B " | 2 [ 12| 12 12 | 12 12 12 | @ |
AVE. | 1000 | 999 | 1001 | 1003 | 1005 1006 | 1008 | 1007 1009 1010 1012 | 1012 | 1014
Med. | 2000 | 939 | 1001 [ 1003 | 1004 [ 1005 | 1003 | 1006 | 1052 1008 1010 1010 1012
o | 000 005 005 o8 | 014 | 015 025 028 035 | 038 | 044 | 045 034
Min, | 1000 | 998 1000 1002 | 1003 1004 1006 | 1003 1004 1005 1007 1006 1008
Mo 11000 | 1000 | 1002 | 3004 | 3007 | 1010 | 1014 | 012 [ 3014 1oic 1020 1021 1022

The certificate shall not be re

The laboratory is accredited in ge

produced, except in full, without written approval of the laboratory.

ordance with the recognized international Standard ISO/IEC 17025:2005.
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Report No. : SQETMOF4340]

Data Set 5 : 105 °C, 150 mA

Actual Case Temperature [T;) 106.5 °C MOTES:
Actual Armbient Temperature [Tal 103.2 °C Ts and Ty were measured during initial setup,
Drive Current [I] 150 ma, Number of LED failures: 0
Measurement Current 150 ma
TABLE 5-4
Chramaticity Shift
LED Chromaticity Shift au'y'
Si Oh_[ 500h | 1000h | 2000n  3000h | 4000h | 5000h | 6000h  7000h  BO0OH 3000 h 10000 h | 11000 h
1 ]00000  0.0018 | 0.0020 [0.0022 00023 0.0026  0.0025 | 0.0025 | 0.0030 D.0032 00033 0.0034 | 0.0035
Z 100000 | 0.0015 | 0.0020 | 0.0022 | 0.0022 00025 00024 | 0.0027 | 00028 | 0.0023 00031 | 0.0033  0.0034 |
3 ]00000 00017 | 0.0018 00020 | 0.0021 00024 0.0025  0.0027 0.0029 | 0.0030 | 0.0031 00033 0.0035 |
4 |00000 00018 00020 0.0021 | 0.0022 00024 00025 0.0027 0.0029 00029 00031 00032 0.0031
5 | 0.0000 "0.0017 | 00019 00021 0.0021  0.0023  0.0024 | 00027 00028 0.0023 _0.0030 D0.0032 00034
& |00000 00018 00018 00020 00021 | 0.0023 00024 0.0026  0.0028 0.0025 0.0030 00032 0.0034
7 |ooo0o 00017  ooois 0.0022 | 0.0023 | 0.0026  0.0027 00029 00032 0.0034 00035 | 0.0038 00041
8 0.0000 | 0.0018 | 0.0019 00021 | 0.0022 | 0.0025 | 0.0026 00028 00030 00032 0.0032 0.0035  (0.0036
9 | 0.0000 | 0.0017 | 0.0018 | 00019 | 0.0021 ' 0.0023 0.0023 | 0.0026 00028 00028 0.0029  0.0031 | 0.0033
10 [oo000 oovis 0.0018 | 0.0021  0.0022 0.0024  0.0025 | 0.0028 | 0.0079 0.0031 00033 00034  0.0035
11 00000 00018 00020 0.0022 00022  0.0025 0.0025 ' 0.0027 | 0.0029 0.0030 00031 00032 0.0032
12 |00000 00017 00019 0.0020 | 0.0020 | 0.0024 0.0024 00028 0.0028 0.0030 | 0.0030 | 0.0032 0.0032 il
- | . _ A — = s . ]
n |12 | 2 | 172 | 12 12 | 12 1 1| 1 12 12 | 12 | 12 !
Avg. | 0.0000 | 0.0012 | 0.0019 | 0.0021 | 0.0022 0.0024 ' 00025 | 0.0027 0.0023 00030 00031 0.0033 | 0.0034
| Med. |0.0000 00018 00019 00021 00022 00024 0.0025 | 0.0027  0.0029 00030 00031 0.0032 00034
o | 0.0000  0.0000 | 0.0001 00001 00001 0.0001 0.0001 | 0.0001  0.0001 0.0002 0.0002 | 0.0002 | 0.0003
Min. | 0.0000 0.0017 00018 | 0.0019 0.0020 00023 | 0.0023 00026 | 0.0028 | 00028 00029 00031 00031 il
Max. | 00000 00013 00020 00022 00023 00026 0.0027 | 0.0029  0.0032 | 0.0034 | 0.0035 | 0.0038 | 0.0041 ) .

The certificate shail not be reproduced, except in full, without written approval of the loboratory.
The laboratory is gccredited in acordance with the recognized International Standord ISQAEC 17025:2005.
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Report No. : SQETMO 748301

Data Set 5 : 105 °C, 150 mA

Actual Case Temperature [T;] 106.5 *C MNOTES:

Actual Ambient Temperature [T,] 103,2°C Ty and T, were measured during initial setup.

Dirive Current [I¢] 150 ma Mumber of LED failures: 0

Measurement Current 150 ma

TABLE 5-5
Chramaticity

LED Chromaticity u'

o | oh [ soon [1000n | 2000h  3000h | 4000h | 5000h | 6a00h | 7000h 8000k 5000k 10000h 11000k |
1 [o2611 [ 02553 [ 02592 02591 02588 | 0.2586 | 0.2586 0.2583 02582 02581 0.2580 0.2573 02578 |
2 |02608 0259 02589 02587 02587 | 02584 0.2585 0.2583 0.2581 02580 02578 02577 02576

3 |02613 02596 | 0259 | 02594 02592 02500 0.2589 | 0.2587  0.2586 02584 02584 02582 02580

4 | 02605 02588 02587 | 0.2586 02585 02582 0.2581 | 0.2579 02577 02577 02576 02575 | 02576

5 |0260s | 02587 | 02585 | 0.2585 02584 02582 | 02581 | 02579 02577 02577 02575 0.2574 | 0.2572

6 |02612 02558 02597 02596 02594 02592 02551 | 0.2590 02588 0.2588 0.2586 0.585 02583

7 |02605s 032589 02587 | 0.2585 0.2583 02581 02580 | 0.2578 | 0.2576 02573 02572 02570 | 0.2566

8 | 02613 02506 02596 | 0.2593 02592 02569 0.2586 | 0.2587 | 0.2585 02584 0.2563 0.2580 | 0.2573

9 | 02600 02583 02583 | 02582 02579 02578 02578 | 02575 02573 02573 02572 02570 | 0.2568

10 032599 02583 02582 02580 02578 02576 02575 02574 0.2573 02570 02568 02568  0.2567

11 |025% 02580 02578 | 0.2576 02576 02573 02573 | 0.2571  0.2570 02563 02568 02567  0.2566

12 | 02615 02508 02597 | 02596 02595 0.2592 0591 | 0.2588 | 0.2568 02587 0.2586 02584 02584

— — g2 4
— | - =

e | 12 | 13 12 12 12 12 12 12 12 12 12 12 12

Avg. | 02607 | 02590 | 0.2589 0.2588  0.2586 0.2584  0.2583 02581 02580 02579 | 0.2577 0.2576 0.2575

Med | 0.2607 02589 (2588 02587 02586 02583 02583 02581 0.2579 0.2579 | 0.2577 D2576 0.2576 | '
_ o | 00006 00006 00007 | 00006 0.0006 0.0006 00006 0.0006 0.0006 0.0006 00006 0.0006 0.0007
_Min. 02596 02580 02578 | 02576 0.2576 02573 02573 02571 02570 02565 02568  0.2567  0.2566

Max |0.2615 02598 02597 02596  0.2595 | 02592  0.2591 02590 0.2588  0.2588  0.2586 | 0.2585  0.7584 |

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is occredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Report No. : SQETMO745401

Data Set 5: 105 °C, 150 mA

Actual Case Temperature [T;] 1065 °C MOTES:

Actual Ambient Temperature [T,] 103.2°C T; and T, were measured during initial setup.

Drive Current [I;] 150 ma, Number of LED failures: 0

Measurement Current 150 ma

TABLE 5-5
Chromaticity

LED Chromaticity v

" | on [ soon [ 1000k 20060 | 50500 " 4000k | 5000h | 6000h | 7000k | BOOOK 900D h 10000 h| 11000 H

1 105310 05304 05303 [05302 05303 05302 05302 | 0.5300 | 0.5300 | 05299  0.5299 | 05298 05298 -
2 05309 05303 05302 05301 05303 05301 05302 | 05299 05299 05293 05300 | 0.5298 | 05298

3 |05312 05307 05305 05304 | 05306 05305 | 05305 05303 | 0.5302 | 05302 | 05302 05301 05301 |

4 |0s5297 05291 05290 05288 | 05289 05289 (05289 | 05287 05287 05286 | 05286 05286 05286

5 |05297 05291 05291 05289 05291 05289 05289 | 05288 05287 05287 05287 05285 05285

6 |05307 05301 05300 05209 05301 05299 05300 05298 05297 05297 05297 0529 05296

7 |05304 05283 05297 0529 05297 | 0.5296 | 05206 05294 05293 05293 05292 | 05291 (05290

8 | 05312 | 05306 | 05305 | 05304 | 0.5305  0.5304 | 05304 05302 05301 05301 05300 05299 | 05299

9 [05301 05295 05285 05294 0529 05294 |0.5294 052592 05291 05291 05291 05290 0.5290

10 |05292 [05285 | 0.5285 | 0.5282 05285 05283 | 0.5284 | 0.5281 05280 05279 0.5280 05278 | 0.5279

11 | 05280 05274 05273 | 05272 05273 Q5271 05271 | 05270 | 0.5263 | 05269 05268 05267  0.5268 | i
12 |os298 05252 05291 05291 | 05292 05291 05291 05289 | 05288 05287 05288 05287 05286 o

|

n 2 [ n 12 ) 12 12 12 | 1 12 12 12

Ave. | 05302 05255 05295 05293 05295 | 05294 | 05294 05292 05291 (05291 0.5291 | 05230 05290
Med 105302 | 05297 | 0.5296 | 05295 05257 0.5295 | 05295 | 0.5293 05202 05202 05281 05291 | 0.5290 .
° {00003 00010 00010 |0.0010 00010 0.0010 00010 0.0010 | 0.0010  0.0010 0,0010 | 0.0010 0.0010 | -
M. |03280 05274 05273 | 05272 | 0.5273 | 05271 0.5271 05270 | 05269 | 0.5269 05268 | 0.5267 0.5268
Max 1035312 05307 05305 05304 | 05306 05305 | 0.5305  0.5303 | 0.5302 | 05302 | 05302 05301 | 0.5301 ]

The certificate shail not be reproduced, except in full, without written opproval of the laboratory,
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [T;) 105.9 *C NOTES:
Actual Ambient Temperature [T,) 102.9*C Ty and T, were measured during initial setup
Drive Current [I,] 200 ma Mumber of LED failures:; 0
Measurement Current 200 ma
120 ———— e

L and_hl'lax. - IV+."..
110 - - - —

100 e -
e - - o -

Lumen Maintenance (%)
@
=]

50 |
oh 2000 h 4000 h 6000 h 8000 h 10000 h 12000 h

150 e e —— L and;r-a:q_. : i+|
140 = —— b

130 - - B

120 — — |
110 - - |
100 —— - = E- == s - - —a |

70 — e -

Relative Forward Voltage (%)

500 & ! =l
Oh 2000 h 4000 h 5000 h BO0D b 10000 h 12000 h

0.007 -— - —
0.006
0.005 —

s ;_..._-.-!——i—_"i

0.002 =———
0.001 {
0.000 . . |

oh 2000 h 4000 h 6000 h EBOOO h 10000 h 12000

e Ay and Max. - Min] |

Chromaticity Shift (Au'v')

0.5380
0.5360
0.5340
0.5320
0.5300
= 0.5280
0.5260
0.5240
0.5220
0.5200

—— .

— R =0.007

R=0.004

0.2520
0.2540
0.2560
L2580
0.2600
0.2620
0.2640
0.2680
0.2700

The certificate shall not be reproduced, except in full, without written approval af the laboratory.
The loboratory is accredited in acordance with the recognized International Standard IS0/1EC 17025:2005.
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Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [T,] 105.9 *C NOTES:
Actual Ambient Temperature [T,] 102 9 *C T; and T, were measured during initial setup.
Drive Current [I] 200 ma, Nurmber of LED failures: 0
Measurement Current 200 ma
TABLE 5-1

Initial Characteristics

en L Luminous flux __Forward voltage — L Input Power | ClE1331 L ClE1976 -
Ho. @y, [Im] Ve [V] I Tes [K] P [w] x ¥ ' v
1 1049 456 2738 a1 0461 0417 0260 | 0530 1
Ha 1053 | ase | 77es | 91 0459 0417 0255 | 0530 |
3 w56 | 455 | 2739 | 9.1 0459 0414 0260 0529
4 T1043 a5.6 1 2729 9.1 0461 0416 0261 0530
5 T A Y M . Tl _ %1 0459 0416 0259 | 0529 .
6 1040 457 ; 2718 9.1 0.463 | 0419 | 0261 | 0531
7 wsz2 457 T ams 91 0461 0416 0261 0.530
e | 1057 a5 |7 ] 31 | 0459 0416  0.260 | 0.529 |
v | a1 akg ELt] | 91 | 0462 0417 0261 | 0530
10 | 1oe3 | __#s6 | “ome [ &1 | 0462 0418 0261 | 0530
11 1045 46.0 2763 9.2 0458 0415 0259  0.529
12 1053 | #5628 91 [ o049 | 0415 0260 0.529
n 12 12 12 12 12 1z 2 12 }
e | WS T as€ | wme | 931 | oaso [vate 0260 | 0530 |
Med 1053 45.6 2739 31 0460 | 0416 0260 | 0530
o 77 013 17.0 003 00016 0.0013 ' 0.0007 . 0.0007
Min 1080 B4 | e 91 | 0458 0414 0259 | 0529
Max 1067 460 2769 9.2 0.463 | 0419 0261 | 0531

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 170252005,
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Report No. : SOETMO 743401

Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [T,] 1059 *C
Actual Ambient Temperature [T,] 102.9°C
Drive Current [I,] 200 mA,
Measurement Current 200 mA,

NOTES:

Ts and T, were measured during initial setup.
Number of LED failures: Q

TABLE 6-2
Lumen Maintenance

LED Lumen Maintenance % { Normalized to 100 % at 0 hours |
iy Oh | 500h [ 1000h | 2000h | 3000h | 4000h | 5000h | 6000h | 7000k 8000 | 30007 10000 h | 11000 h
1 13000 871 | 968 | 98 | 97.1 | 968 966 | %60 | 957 | 953 | 952 | sas | 933
2 11000 9721 %68 %62 | %3 | 959 957 851 948 943 944 | 941 a1a
3 |00 973 | 570 | 956 | ses 366 | 964 | 959 955 | 951 | 951 | 947 | 933
4 |1000 571 | 967 951 963 959 956 951  54B 943 | 944 941 929
5 | 1000 | 972 | %68 | %2 967 963 | 9632 | 955 | 951 @ 945 845 | 940 | 928
6 |1000 970 | 96 | 959 561 | 956 | 954 948 | 946 941 941 | 937 918
7 |00 | s70 | 966 | %60 | @1 | 957 | 953 | %46 | 941 | 936 | 935 | 930 915
5 | 10D | %65 | %6 | 964 | 958 | 64 | 962 | 956 | 953 | 947 546 | 942 | 928
9 | 1000 | 970 | @86 | 958 | 960 [ 955 | 954 | 947 @ o4 | 539 | 935 | 935 | @25
10_[loo0 | 970 | 965 | o58 [ 959 | 955 | 952 | s45 | %43 | @37 | w37 933 | 921
1 {10007 975 | 972 | 966 | 969 | 966 | 564 | 49 | 955 | 951 | 962 | 847 | s
12 1000 | 976 | 970 | 91 985 961 958 | es2 949 944 943 939 923
n 12 12 12 12 iw: [ a2 [ | o1 12 12 121 12 12
Ave. | 1000 [ 871 | 968 962 | 965 | %61 | 558 951 | 949 944 544 | 940 | 928 B
Med. | 1000 | 971 | 967 | 961 | 964 | %60 | 57 | 951 | 948 584 944 | 940 | 928 ) 1
o | o000 022 | 022 | 03z oa1 045 | 045 | 052 | 052 056 057 | 056 | 0.6
Min 11000 | 965 | 965 | 958 | 958 | 955 | 952 | 845 | 941 | 936 | 935 930 915
Max L3000 | 7o | W73 ) 868 | U2% |96k | Se6 | 96D | Ss7 | 957 | %3 | sas | 9ic
TM-21 Projection
| _Time | 5000h | 6000h | 7000h  B000h  9000h | 10000h 11000 K
InjAvg.) | 0.0425 | -0.0487 |-0.0523 | 0.0575 | 0.0575 -0.0619  -0,0751 )
Test duration used S000h  to  11000h Curve-fit equation:
B 0.981 @t)=Bexp(-at)
a 462605
o 0.918 Lumen maintenance life egation:
Calculated Ly, (11K) 73000 haurs L 7 =In{B/0. 7}/
Reported Ly, (211K) = 60500 hours
Calculated Lgy [11K) 44100 hours L g =infB/O.B )i
Reparted Ly; (11K) 44100 hours
Calculated Ly, [11K) 18600 hours L wo =In(B/0.5)/a
Reported Le (11K) 18600 hours

The certificate shall nat be reproduced, except in full, without written approval aof the laboratory.
The loboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Data Set 6: 105 °C, 200 mA

Actual Case Temperature [T,] 105.8°C NOTES:
Actual Ambient Temperature [T,] 102.8°C T; and T, were measured during initial setup.
Drrive Current [ig] 200 mA Number of LED failures: 0
heasurement Current 200 mh
TABLE -3

Forward Valtage

LED Relative Forward Voltage % [ Normalized to 100 % a1 0 hours )
No- | 9w T sooh | 1000n [ 2000h | 3000h | 4000h | 5000k | 60OOK | 7000h | 800Dk | 9000K | 10000h 11000h] B
1 | 1000 | 1001 1005 | 1011 | 1016 | 1021 1028 1029 1035 | 1041 1048 | 1054 1063
| 2 | 1000 | 1000 | 1004 1007 | 1011 | 1015 | 1020 1021 1024 1027 1034 | 1036 1042
3 | 1000 1002 | 1004 1006 1005 | 1011 | 1014 | 1013 1016 1017 1021 1022 | 1025
4 | 1000 [ 1000 | 1003 | 1006 1010 1014 | 1018 | 1019 1022 1025 1031 103.3 | 103.8
5 [1000 [1001 | 1003 1005 1007 | 1008 | 1012 | 1001 1012 1014 1017 1017 | 102.0
6 | 1000 | 1000 | 1003 | 1007 | 1010 1013 | 1007 | 1017 1020 1023 | 1028 1030 | 1034 -
7 |1000 555 1004 | 1010 1016 | 1022 1029 | 1032 | 1039 1046 1055 1062 | 107.2
8 |1000 95 | 1003 | 1007 1012 | 10015 1021 1022 | 1027 | 1030 | 1036 1039 | 1044
s | | 1003 [ 1007 | 1011 | 1015 | 1021 | 1022 | 1026 | 1030 1036 | 1039 1045
10 1004 | 1007 1017 | 1016 | 1021 1021 | 1025 | 1029 1035 1038 1043 |
1 1002 | 1009 1014 | 1020 1028 1030 | 1036 | 1042 | 1051 1057 1065
| 12 | 1004 1008 | 1015 | 1021 | 1027 1025 | 1035 1041 1049 1054 1063
i 1 1 1
n T ETE T 12 12 2.1 42 | -1 1 12 | 12 12
Avg. | 1000 1000 1003 | 1008 1012 1016 1021 | 1022 | 1026 | 1030 1037 | 1040 | 1046
Med. | 1000 | 1000 | 1004 | 1007 1011 | 1015 | 1021 | 1022 | 1026 1029 1035 | 1038 | 1044
o | eoo 014 008 016 028 | 042 056 069 | 085 102 121 | 140 | 1863
Min_ | 1000 | 996 | 1002 1005 1007 1005 1012 1011 1012 1014 | 1017 1017 1020 _ .
Max. | 1000 1002 1005 1011 | 1016 1022 1029 1032 1035 1046 | 1055 1062 107.2 | ,

The certificate shail not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard I1SO/IEC 17025:2005.
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Data Set 6 : 105 °C, 200 mA

Actual Case Temparature [T,] 105.8 "C MOTES:
Actual ambient Temperature [T,] 1029 *°C T, and T, were measured during initial setup,
Drive Current [I¢] 200 ma Number of LED fallures: 0
Measurement Current 200 mA
TABLE 6-4

Chromaticity Shift
LED Chromaticity Shift Au'v'
Na.

| oh | 500h | 2000k | 2000n | 3000h | 4000k | Sotoh | soooh | 7000k | 8000 | 9006 h | 10600 nT 15600 h
0.0000 | 0.0018 | 0.0020 | 0.0022 | 0.0024 00026 | 0.0028 [ 0.0030 ' 0.0033 00034 0.0035 0.0038 | 0.0039 |
0.0000 | 0.0018 | 0.0020 | 0.0024 00024 00028 00028 | 0.0031 0.0033 00035 0.0036  0.0037 | 0.0033
0.0000 00019 | 0.0021 | 0.0023 00025 00028 00028 | 0.0032 | 0.0033 00035 00037 0.0038 0.0040

0.0000 00020 00021 | 00024 00025 00028 00023 0.0033 00034 00035 00037 | 0.0038  0.0038
0.0000 0.0018 00015 00022 0.0024 00026 00026 |0.0030 |0.0034 0.0035 0.0037 0.0039  0.0040

1

2

3

4

5 e — _ .- -
6 |00000 00015 00021 | 00024 00025 00030 | 0.0030 0.0033 0.0035  0.0036 0.0037  0.0039  0.0038
7

8

3

10

1

00000 | 00013 | 0.0022 00025 00026 00030 | 0.0031 00035 | 0.0038 | 0.0040  0.0042 | 0.0045  0.0048 |

0.0000 | 0.0019  0.0021 | 0.0024 | 0.0025 00022  0.0028  0.0032 | 0.0034 | 0.0035 | 0.0037 | 0.0039

0.0000 | 0.0019 | 0.00 { ) |
00000 00019 100021 | 0.0025 [0.0027 00030 | 0.0031 00034 0.0036 00039 | 0.0040 0.0043 00043
11 00000 00015 | 00D20 00023 | 00024 00027 00025 0.0031 00032 00034 0.0036  0.0038  0.0037
12 00000 00020 00022 00025 00027 | 0.0030 00031 | 0.0035 0.0036 | 0.0032 00040 | 0.0041  0.0041

0022 | 0.0025 [ 0.0026 00030 00031 00034 0.003 00033 | 00040 00042 | 0.00a2

| |
n - e T S T A - G A 12 | -4
Avg. | 0.0000 | 0.0019 | 0.0021  0.0024  0.0025  0.0028 | 0.0029 | 0.0033 0.0034 00036  0.00328 0.0040 | 0.0041

Med. | 0.0000 | 00019 | 0.0021 | 0.0024 0.0025 0.0028 00029 | 0.0033 0.0034 00035 | 0.0037  0.0039 | 0.0040

o |00000 00001 00001 | 0.0001  0.0001 0.0001  0.0002 | 0.0002 0.0002  0.0002 | 0.0002  0.0003 | 0.0003
Min. | 00000 00018 00013 00022 00024 00026 00026 0.0030 00032 00034 00035 _0.0037  0.0037

Max ] 00000 00020 00022 00025 00027 0.0030  0.0031 00035  0.0038 | 00040 0.0042  0.0045 0.0048

The certificate shall not be reproduced, except in full, without written approval of the laboratary.
The laboratory is aecredited in acordance with the recognized International Standard ISO/EC 17025:2005,
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Report Mo, : SOETMO745401

Data Set 6 : 105 °C, 200 mA

NOTES:

T and T, were measured during initial setup.

Number of LED failures: 0

Actual Case Temperature [T.] 1059°C
Actual Ambient Temperature [T,] 1029 °C
Drive Current [i;] 200 ma
Measurement Current 200 mA

TABLE 6.5
Chromaticity
LED Chromaticity u'
N | o soon [ i000n | 2000m | 3000k [a000n | 5300 | soonT 7000h  GoaH 9000 h 10000k 11000 h
} 02601 02585 02583 |0.25B2 0.2579 | 02577 02576 02574 | 02572 02570 0.2563 | 0.2567 0.2556
2 [0.2583 02573 02571 02568  0.2566 | 02563 | 0.2563 _02561 | 02559  0.2557 0.2556 | 02554 02553
3 |02606 | 02589 | 02587 02585 0.2583 | 0.2580 | 0.2580 | 0.2576 02576 02573 02572 | 02571 02569
¢ | 02608 | 02590 | 0.2589 | 0.2587 02584 0.2582 02581 | (02577 02576 0.2573 02573 | 0.2573
5 |02597 02580 02575 [0.2576 02574 02572 0572 8 | 0.2565 | 02564 0.2562 0.2560 | 0.2560
6 |02611 02593 02591 02589 02587 02583 02583 02580 | 02578 | 0.2578 0.2577 02575 02576 [
7 | 02610 02592 | 02590 0.2588 | 0.2586 02582 02582 02578 02575 | 0.2574 | 02572 02568 | 0.2566 | [
B 02600 02582 02581 02578 | 0.2577 02574 (02574 | 0.2570 02569 02567 | 0.2566 02564 | 0.2562
9 |o2612 02585 02592 | 0.25%0 | 02588 02584 02584 02581 02579 02577 02575 | 02573 02573
10 | 02608 02550  0.2585 | 0.2585 02583 | 0.2581  0.2579 _0.2577 02575 02573 02571 | 0.2563  0.2568
11 |02595 02577 | 0.2576 02574 02572 | 0.2570 | 02569 0.1566 02566 02564 0.2563 02561 02562
12 | 02602 | 0.2584 [ 02582 02579 02577 02575 0.2574 | 0.2571 02570 02567 0.2566  0.2565 | 0.2565
n | 2 1 | @ | 1 12 12 12 | 1 2 | 12 | 17 [ 12 12 |
Avg. | 02603 02586 02584 02582 | 02580 02577 0.2576 | 02573 02572 0.2570 | 0.2568  0.2567 02566 B
Med. 02604 02587 02585 0.2583 02581 02579 0.2577 02575 | 02573 03571  0.2570 02568  0.2566
_o_ | 00007 | 0.0007 00007 0.0007 | 0.0007 | 0.0006  0.0006 0.0006 ' 0.0006 0.0006 00006 | 0.0006 0.0007
Min. | 0.2589 | 0.2573 | 0.2571 |0.2568 | 02566 | 0.2563 | 0.2563 02561  0.2559 02557 02556 | 0.2554 02553
Max 102612 | 02595 | 0.2592 D32580 02568 0.2584 |0.2584 | 0.2581 02579 0.2578 02577 | 02575 | 02576

The certificate shall nor be reproduced, except in full, without written approval of the loboratory,
The laboratory is accredited in acordance with the recognized International Standaord ISO/IEC 17025:2005.
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Report No. : SOETMO749401

Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [Tg] 105.9°C NOTES:
Actual Ambient Temperature [T,] 102.9°C T; and T, were measured during initial setup.
Drive Current [Ig] 200 mA Wumber of LED failures; 0
Measurement Current 200 ma
TABLE &-6
Chromaticity
LED Chromaticity v'
e Oh_ 500h  1000h  2000h 3000k  4000h  5000h  6000h | 7000h 8000h | 9000h | 10000 13000 h |
1 |05302 05285 05294 05292 05284 05292 05291 05290 05288 05288  0.5288 | 0.5286 05286
2 |05299 05292 05291 05289 05291 | 05289 05289 05287 05286 05285 05285 | 05285 05284 _ |
| 3 |osiss | 05281 05280 05278 05280 | 05278 | 05279 05276 05275 05275 0. 5275 | 05273 05272
4 |o05299 05292 | 05291 05285 05290 05289 05288 05287 05286 05285 05285 05285 05285
5 |05295 05288 05287 05286 05287 | 05285 05286 05284 05282 05282 05282 | 0.5280 05280
6 |05310 | 05303 | 05302 05300 0.5301 | 05299 | 0.5299 05297 | 05297 05295 0.5295 | 0.5294 05295
7 | 05298 | 05291 | 0.5290 05288 05289  0.5287 | 0.5286 | 05285 05283 05282 05281 0.5280 | 0.5279
8 | 05297 05290 05289 | 05288 05288 05287 05287 05285 05283 05283 05283 0. 5281 | 0.5280
9 |05303 05296 05295 05293 05284 05292 05292 05290 05289 05287 0.5287  0.5286 | 0.5285
10 | 05305 05298 | 0.5297 | 05295 05296 05294 05294 | 05292 05290 05289 (0.5289  0.5288 | D5288
11 |os87 05281 05280 | 05277 05279 05277 05276 | 05274 | 05273 | 05272 05271 05270 | 05270 |
12 |0s5292 05284 05283 05281 | 05281 05279 05279 05277 05275  0.5275 05274 05273 05273
— 2 5 | . -
| | _ /e — fi=0, i
= T i =
n_ | 12 12 12 12 12| 1z | 12 12 | 12 12
Avg. | 0.5298 | 05291 [ 05290 05285 (05289 05287 05287 | 05285 05284 05283 05283 05282 | 0. 5282
Med. | 05238 05292 05290 | 05288 05290 05288 05287 | 05286 | 0.5284 05284 05284 05283 | 05282
o | 00007 00007 00007  0.0007 0.0007 00007 0.0007 ' 0.0007 | | 0.0007 00007 0.0007 0.0007 0.0007
Min. | 05287 05281 05280 05277 05279 | 05277 05276 | 05274 05273 05272 O, 5271 | 0.5270 | 05270
Max. | 05310 05303 05302 05300 ©0.5301  0.5299 05299 05297 | 0.5297 | 05295 05295 05294 | 05295

The certificate shall nat be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025-2005.
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Report No. : SOETMO749401

Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [T,]

1065 °C

Actual Ambient Temperature [T,]

1019 "°C

Drrive Current [Ig]

250 mA

Measurement Current

250 mA,

120

MOTES:
Ty and T, were measured during initial setup.
Mumber of LED fallures: 0

110

|

— i Ayg_ and Max, - Min.

Lumen Maintenance (%)

150

2000 h

4000 h

6000 h 8000 h 10000 h 12000 h

140 —

120 —

110

T ——

Relative Forward Voltage [3)

50 L

?Dbi

Q.007

2000 h

0006 —
0.005
0.004
0.003
0.002

4000 h

6000 h 2000 h 10000 h 12000 h

Chromaticity Shift |fu'v')

D.001
0.000

ST | =il v, and Ma. - Min

Oh

0.5380
0.5360
0.5340

2000 h

0.5320

0.5300
> D.5280
0.5260
0.5240
0.5220

05200

0.2520
0.2540
02560
0.2580
02600
0.2620

0.2640

0.2660

4000 h

6000 h BOOO h 10000 h 12000 k

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordunce with the recognized International Standard ISOAIEC 17025:2005.
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@ N I c H I A Report No. : SQETMO 49401

Data Set 7 : 105 °C, 250 mA

Actual Case Termperature [T,] 106.5 *C NOTES:

Actual Ambient Temperature [T,] 101.9*C T; and T, were measured during initlal setup.

Drive Current [I.] 250 mA Number of LED failures; 0

Maeasurement Current 250 mA

TABLE 7-1
Initial Characteristics

LED Luminous flux | Forward voltage _ecr | Input Power . _CQIE1531 | CIE1976 ' z

MNo. @y [Im] Ve [V | Ter [K] P [W] X y u' v

1 1270 7.2 2718 11L.E 0463 0418 0261 0531

: N T 473 7. 18 0461 0417 0260 0530 |
E 1268 | 473 [ s 118 | 0462 0415 0260 0531

4 | 1285 a3 | 2752 | 118 | 0459 0416 0260 | 0529

5 1277 i 47.3 ' 2715 i 118 | 0463 | 0418 | 0.261 | 0531 |

6 1768 [} a7 e | 118 0463 0418 | 0261 0531 :
Z | e I N B T - R . 118 | oae1 | 0417 0261 o530 | B .
8 1270 47.3 2740 118 | 0461 | 0418 0260 0530

3 1273 473 2729 | 118 0463 | 0420 | 0.260 0531

10 1274 413 | 2722 118 0462 0418 | 0261 0530

u | 1ma a7s 2735 118 0452 0415 0260 0531
A3 gm | 473 1 275 118 | 0460 0417 0260 | 0530 | i

13 = = | = | - =
= | = 1 -

n 12 12 _ 12 12 12 12 12 12

avg. | 127 | 473 T 7m 118 0462 D041 0260 | 0530

Med. 1276 [ 47.3 T 2730 118 | 0462 0418 0260 | 0530

o I 0.04 T 123 001 00012 00010 0.0005 00005

Min. 1268 ' a7.2 i 2708 | 1.8 0453 0416 0260 0523 |
Max 1285 T a7a s 118 [ 0463 | 0420 0261 | 0531 |

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in ocordance with the recognized International Stondard ISOAIEC 17025:2005.
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Report Mo. : SQETMOT49401

Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [T.]

Actual Ambient Temperature [T,]

Drive Current [Ig]

Measurement Current

1065 °C NOTES:
101.9°C T; and T, were measured during initial setup.
250 mA Number of LED failures; 0
2530 mA
TABLE 7-2

Lumen Maintenance

Lumen Maintenance % [ Normalized to 100 % at 0 hours )

2000h  3000h | 4000h | 5000k | G000h | 7000h B000h S000N | 10000k | 11000H

10 |1000 970 967
1 |10 971 | o6s
12 | 1000 973  sss

LED
Mo, =

Oh__ S00h _ 1000h
1 |00 | ses | 962
2 |00 | %67 | %63
3 | w00 870 %7
4 | 1000 | 968 | %5
5 | 1000 | 571 | s6s
6 | 1000 | 972 | 969
7| 1000 | s70 [ 67
8 1000 | 5 | s61 |
9 |00 w69 965 |

9.3 964 | 960 | 956 947 | 941 031 910 | 847 731
959 953 953 948 @39 | 931 921 894 818 711
%3 95 959 955 947 940 925 503 B0 685
6.1 | 961 | 955 | 951 _ 943 935 928 524 | 916 893
93 | 965 | 91 | 955 948 943 | 934 | 932 | 924 906
9.6 | 967 | 962 | 958 | 951 945 938 935 | 928 909
9.2 | 94 | 958 | 955 | 947 942 | 934 | 931 924 | 905

%0 961 956 949 | 933 931 899 798 682 | 565
90 | 960 955 952 | 944 | 940 033 0931 926 | 911
9.4 | 965 959 956 | 948 | 943 934 0930 917 | 84
95 96 961 955 946 | 940 | 932 929 924 908
9.3 | 96 961 958 950 | 945 | 938 935 929 912

N 2 | 12 | 1
_Ave | 1000 | 969 | %66
Med. | 1000 | 970 | 957
o | oo 03 | o
Min. | 1000 965 961
Max. 100.0 37.3 96.9

[ 12 | 12 12 | 2 | 1 17 | 12 12 12 12

92 | 963 | 958 | 954 | 946 940 929 913 879 | 827
93 94 959 | 955 | 947 941 933 930 920 | 902
021 026 | 031 032 | 039 049 105 384 754 | 1208
959 959 | 953 | 948 | 939 | 931 898 798  6B.2 | S65

956 967 | 962 958 | 951 | @as | 938 936 | 93 | 912

TM-21 Projection

Time | 5000h  6000W 7000 h

Infave.) | -0.0470 | -0.0557 | -0.0622

| 8000 h | S000h  10000h 11000 h
00734 | 00912 01252 -p1sss

Test duration used 5000k o 11000h Curve-fit equation:
B 1.083 Oftl=Bexp(-at)
a 2. 16E-05
s 0.840 Lumen maintenance life egation:
Caleulated Ly [11K] 20200 haurs L m=tnfB/0. 7l
Reparted Ly (11K) 20200 hours
Calculated Ly, [11K) 14000 hours L g =In(B/0. 8 0
Reported Lys [11K) 14000 hours
Calculated Loy [11K) E550 hours L g =lnfB/0.9)
Reported Ls, (11K) E590 haurs

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recagnized International Standard ISO/IEC 170252005,
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Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [T;] 106.5°C MOTES:

Actual Ambient Temperature [Ty] 101.9°C Ts and T, were measured during initial setup.

Drive Current [ig] 250 ma Mumber of LED failures: 0

Maeasurement Current 250 mA

|
TABLE 7-3
Forward Voltage

LED Relative Forward Violtage % | Normalized to 100 % at 0 houwrs )

. oh 500k 10000 Z2000h 2000k  4000h 5000k 6000K 7000h BOOOHK 9000k 10000hL 11000 h

_1 _l_ﬂEE_ }f.'II:IE. | 101.3 | 102.4 ! 103.7 | 1E_'I5._3_ | 106.9 ! 108.6 | :.I.l;l:.f.l 114.2 119.6 ! 126.0 141.2
2 | 1000 | 1006 | 10013 | 1025 | 1037 1051 1071 | 1089 1116 11s2 | 110 1276 | 1320

3 000 1006 1014 102.5 103.8 105.3 197.2 | 1081 1119 115.6 1220 1288 134.1

oA JI0A0 ] AnDA | ARG 1018 IR G MRA ) CIRTE LIneO [ 1078 Umas Lo10e 18 DR

& OG- | 3004 | A0rO) ORI AT T04E: [S05 | 1088 ) 1L [OTHEY ) S1E0 1S 1 |
& 000, | 2004 009 UIE || s | AT I S N0 [ 106 ) NP 000 LI | s ) ! |
7 100.0 1004 | 101.0 | 1016 @ 1025 1033 045 | 1051 1063 107.5 | 1092 110.9 113.4

B 100.0 0.6 1014 | 1028 | 1043 106.1 108.4 110.7 114.7 121.4 128.7 134.6 1380

L) 1000 1004 | 100.9 | 1016 102.5 103.4 104.6 105.3 106.6 107.9 | 1099 111.8 1149

10 000 | 1004 0 101.0 1018 ' 2.8 103.8 105.2 106.0 w08 1092 1116 114.6 1184

11 | 1000 | 1003

1008

1015 | 1023 1031 1041 1047 1058 1065 | 1085 1099 1121

12 | 1000 | 1004 | 1011 | 1020 103.0 1040 1052 | 1061 1075 1085 1110 1132 1165
|

L

n 12 12 12 2 | n 12 12 1 12 12 12 12 12
Bvg. 00,0 1005 101.1 102.0 I 1031 1loaz 105.6 106.E I 108.6 i_l!.IlE 114.3 | 1]'.7_._? 11_1.1
Med. | 1000 1004 1010 1019 | 1028 1038 1051 1060 | 1074 1088 1110 1131 1162
o |oo0 [0l (02 | 042 [ 066 098 139 199 288 | 457 | 670 B8l 969
Min. | 1000 [ 1003 | 1008 1015 | 1023 | 1031 | 1041 1047 | 1058 | 1069 1085 1099 1121

Max. | 1000 | 1006 | 1014 | 1028 | 1043 | 1061 1084 1107 | 1147 1214 1287 1346 1380

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/EC 17025:2005.
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Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [Tg) 106.5 "C NOTES:
Actual Ambient Temperature [T,] 101.97C T, and T, were measured during initial setup.
Drivee Current [Ig] 250 mA Mumber of LED failures: 0
Measurement Current 250 ma
TABLE 7-4
Chromaticity Shift
LED Chromaticity Shift Su'y'
s Oh | SOOh | 1000h | 2000k | 3000h | 4000h | S000h | 6000h | 7000h | 8000h  S000h | 10000 h 11000k
1 |o0000 00021 | 0.0023 00027 | 0.0029 00032 00034 00040 | U.0041  0.0043  0.0047 | 0.0043 | 0.0048 |
2 | 00000 00021 [ 00025 | 0.0029 | 0.0031 | 0.0034 | D.0D38 00042 00044 0.0047 00048  0.0043  0.0049
3 00000 00021  0.0023  0.0027 | 00,0029 i 00034 | 0.0035 | 0.0038 | Q0042 00045 0,0047 | 0.0D4E ! U.U_m? |
d_- U.m]l_} | 0LO020 | 0.0023 | 00026 | 0.0029 | | 00032 | 00035 00041 00045 00048 00030 0.0052  0.0056
5 |o0o0000 00019 00021  0.0026 D.O02E | 0.0032 00033 00037 00040 | 0.0043  0.0044 | 0.0046 | 0.0049
& | 00000 [ 0.0020 | 0.0023 | 0.0026 | 0.0030 | 0.0033 | 0.0034 | 0.0038 | 0.0043 | 00045 00047 | 0.0050  0.0053
7 0000 00021 00023 0.0026 00029 00033 00034 00033 00011 0004 00046 00045 00053 | | |
8 |00000 | 0.0021 | 0.0024 00028 0.0030 | 0.0034 00038 00042 00046 0.0083 00050 00050 00047
E 0.0000 | QL0021 0.0024 | 0.0028 | 00030 | 0.0034 90035 ﬂﬂﬂi? Q0042 00045 Q0046 | 0. m-ﬂa 0.0050
10 D.0000 | 0.00Z0 00022 | 0.0026  0.0029 [ 0.0033 | 00035 Q0038  0.0041 | 0.0045  0.0046 [ 0.0050  0.0052
11 | 00000 00019 00022 | O.0026 | D.00Z8 | 0.0030 | D.0034 00040 | (.0044 (0047 00049 | 0.0052  C.0055
12 | 00000 | 00021 | 00024 | 0.0028  0.0030 | 0.0034 | 0.0035 00039 00043 00045 00047  0.0049 00052
- i I S | I | | 1l | _
| [
| I S C— |
_ 1 g (| N i b |
n 12 12 12 i 12 I 1_2 | 12 | 12_ | 12 | 12 | 1_2 i :!.2 12 12 |
Ag. 0.0000 | 0.0020 | 0.0023  0.0027 | 0.00239 0.0023 | 00035 | Q0040  0.00432 0 0.0046 00047 Bmﬂ? ﬂﬂﬂfﬂ.
o | 0.0000 D[I:)ﬂl | 00001 | 00001 00001 | 0.0001 | 00002 00002 0.0002 0.0002 0.0002 | 0.0002 0.0003
B, D.DCIII IZIDGIEI D_D:]_Zl_ _U EDIE LII'IIZB | CIDDS_I:I I:HII33 U"ﬂqg? | ﬂ_ﬂﬂﬂ-ﬂ { I:I_.D|:u13 Umﬂ-ﬂ- D.Wﬂﬁ : u.i_:!Dd? |
Max. ﬂm:ll} Dﬂﬂzi 00025 Uﬂﬂ‘29 00031 | 0.0034 | Dm33 0.0042 00046 00049 00050 | 0.0052  0.0056

The certificate sholl not be reproduced, except in full, without written approval of the labaratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/NEC 170252005,
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Report No. : SQETMO748401

Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [T 106.5 °C NOTES:
Actual Ambient Temperature [T,] 101.9°C T; and Ty, were measured during Initial setup.
Drive Current [I] 250 maA Mumber of LED failures: 0
Measurement Current 250 ma,
TABLE 7.5
Chramaticity
LED Chromaticity u'
o | on | soon [1000n | 2000n 3000k | 3000R | S000h | 6000h  7000h  8000h  S000h | 10000h| 11000 h
1 02611 02552 | 02590 | 0.2587 | 0.2585 02582 | 0.2580 | 0.2575  D0.2574 0.2572  0.2569  0.2568 | D.2569
2 02606 | 02587 (02584 | 0.2580 | 02578 0.2575 | 0.2571 | 0.2568 02566  0.2564  0.2563  0.2561 | 0.2562
3 | 02604 02585 02583 |0.2580 02577 02574 02573 | 02570 0258 02564 02563 02563 02563
4 0259 02580 02576 02575 | 0.2571 02568 0566 02561 0.2559 _0.2556 0.2555  0.2553 0.2550
5 |02610 02592 02590 02585 |0.2584 02581 02580 02576  0.2574 02572 | 0.2570 02563 0.2566 |
6 02617 02598 02595 02553 | 0.2589 02587 (0.2586 02583 0.2579 | 02577 | 02575 02573 0.2570 |
7 |02607 |a25e7 (02586 02584 [02580 02577 02576 02572 02570 | 0.2568 | 02566 | 02563 | 02560 | |
B |02602 | 02582 02580 02577 | 02574 02571 02567  0.2565 0.2561 0.2559 | 0.2558 02558 | =1,
3 102606 02587 |0.2583 | 0.2580 | 02578 02575 | 0.2573 | 0.3570 | 0.2568  0.2566 | 0.2565  0.2563 |
10 102605 02581 02589 02586 02582 02573 032577 02574 02572 02568 02567  0.2564
11 102602 02584 02582 | 02579 02576 02575 02570 02565 02562 02559 0.2557 | 0.2555 !
12 |02601 02581 | 0.2579 02576 02573 02570 | 0.2569 02566 0.2562 | 0.2561 0.2559 02557 02555
|
n 12 12 12| n 12 12 12 | 12 12 12| 1 12 | 1
Avg. | 0.2605 02587 | 0.2585 02582 02573 02576 0.2574 | 0.2570 | 02568 02565 0.2564 0.2562 | 0.2561
Med. ] 0.2606 02587 02584 | 02580 02578 0.2575 02573 | 0.2570 | 02568 02565 02564 02563 | 02561
o 100005 | 0.0005 0.0005 | 0.0005 ' 0.0005 | 0.0005 | 0.0006 | 0.0006 | 0.0005 | 0.0006  0.0006 | 0.0006 | 00008
_Min. | 02598 | 02580 02576 0575 02571 02568 0.2566 02561 | 0.2559 | 0.2556 02555  0.2553 | 02550 —
Max, | 02617 02558 02595 0.2553 0.2589 02587  0.2586  0.2583 | 0.2579  0.2577 02575  0.2573 0.2570

The certificate shall not be reproduced, except in full, without written approval of the loboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/1EC 17025:2005.
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@ N ' c H I A Report No. : SQETMO 745401

Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [T;] 106.5 °C NOTES:
Actual Amblent Temperature [T,] 1019 °C T; and Ty, were measured during initial setup.
Drive Current [i] 250 ma Mumber of LED failures: 0
Measurement Currant 250 m
TABLE 7-6
Chromaticity
LED Chromaticity v'
e 500h  1000h | 2000h  3000h  4000h | 5000h | 6000h | 7000k | 8000h 9000k 10000 11000H
1 0.5302 | 0.5300 05257 | 05298 0525 05295 05292 | 05291 | 05269 05288 05288  0.5287 |
2 | 05293 05291 05288 | 0.5289 05287 05286  0.5283 0.5281 ' 05280 05280 0.5281 0.5280 i
3 |0.5304 05302 05300 05300 05297 05297 05295 0.5292 05230 05290 05288  0.5288
4 (05289 05288 05285 05285 05283 05281 05279 05275 05273 05272 0.5270 | 0.5267 B
5 05300 05295 05297 05257 | 0.5294 05294 | 05201 05290 0.5288 | 0.5287 0.5286 | 0.5285 =
6 05301 05300 05297 05298 05295 05294 05292 0.5289 | 05287 | 0.5287 | 0.5285 0.5282 1
7 (05295 [ 05293 05291 05292 | 0.5289 | 05289 05285 05284 05282 0.5281 | 0.5281 0.5278
8 | 05299 | 05297 05294 | 05294 | 05293 | 05290 05287 05285 05283 0.5283 | 0.5282  0.5283
9 | 05306 | 0.5305 | 0.5302 | 0.5303 | 0.5300 | 05300 [ 0.5297 05295 05294 05292 0.5291 | 05290
10 7 05300 05299 | 05296 05297 0.5295 _0.5234 | 05293 | 0.5290 0.5289 05289 05288 05287
11 | 0.5303 05302 | 05300 05301 0.5299 05298 05295 05293 05292 05290 0529 05288
12 05257 0529 05287 | 0.5288 Q5285 05284 0.5282 05280 | 05278 05278 05277 05275
== 1 | - =1l = S = i | —
- |
L iz | 1 Y | Y S T SR 3 e bod | a3 | cm | 12 n I !
Ave. 105306 | 05299 05287 05295 | 05295 05293 05292 | 05283 | 0.5287 | 0.5285 | 0.5285 05284 | 05263 |
Med, 105307 | 05300 05299 05296 05297 | 0.5295 | 05294 05252 05290 05288 05287 | 05286  0.5284
o | 00005 [ 0.0005 | 0.0006 00006 | 0.0006 | 0.0005 | 0.0005 0.0006  0.000 0.0006 0.0006 | 0.0006 0.0007
_Min. [0.5297 | 05289 [ 05288 05285 05285 05283 05281 05279 05275 05273 05272 05270 | 05267
Max [0.5313 05306 05305 | 0.5302 05303 05300  0.5300 | 0.5297 05295 05294 05297 05291 05290

The certificate shall not be reproduced, except in full, without written apgroval of the laboratory.
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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RAFAEL ZABOT KORLIKOSKI — EIRELI
Avenida XV de Novembro, 1003, Centro
E-mail: rafa.korli@hotmail.com Fone: (46) 3547-2257
Ampére - Parana — CEP: 85640-000
CNPJ: 10.353.532/0001-66

MODELO N° 02

PROPOSTA DE PRECOS

“ Coamissao de Licitagao
<ef: Edital de Tomada de Prego n°® 19/2020

“rarados Senhores,

Apresentamos e submetemos a apreciagao de Vossas Senhorias, nossa
sioposta de pregos para execugdc de projeto de iluminagdo publica com
ininarias de LED, nos arredores da nova rodoviaria municipal, nas Avenidas
vnua Branca, Ernesto Luiz Gagliotto e Dom Agostinho Joseé Sartori, no Bairro
“;ua Branca, no Municipio de Francisco Beltrdo-PR, incluindo o fornecimento

o material e da mao de obra, de acordo com projeto, planilha orgamentaria e
r@morial descritivo:

digo | Especificacdo Valor da | Valor do | Valor total R$

| mao de obra material R$ |

| R$ R$ '

| Execugao de projeto de iluminagao
publica com luminarias de led, na

| Avenida Dugue de Caxias, localizada
ra conexao com a rua Gabriel Abdala, | |
incluindo mao de obra e materiais 8909581 | 55874728 R$ 64.970,09

|

| : :

| necessarios para 0 perfeito
| fluncionamento da rede, conforme
| especificagbes constantes em planilha
1

|
! a ng memorial descritivo.

R$ 64.970,09 (Sessenta e quatro mil novecentos e setenta reais e nove
centavos) Sendo Mao de Obra R$ 9.095,81 (Nove mil e noventa e cinco reais e

cilenta e um centavos) e Material RS 55.874,28 (Cinguenta e cinco mil oitocentos
setenta e quatro reais e vinte oito centavos).

' prazo de execucao do objeto da licitacao & de 45 (quarenta e cinco)
ias, contados da data da assinatura do contrato mediante ordem de servigo.
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O prazo de validade da proposta de pregos ¢ de 60 (sessenta) dias a partir
da data limite estabelecida para o recebimento das propostas pela Comissao de
Licitagdes.

Declaramos que. em nossos pregos unitarios estdo incluidos todos os
custos diretos e indiretos para a perfeita execucao do objetc do edital, tais como
materiais, aparelhos, equipamentos e outros fornecimentos pertinentes, mao de

obra, encargos sociais, administragao, lucro e qualquer outra despesa incidente
sobre a obra.

Na execugdo do objeto do edital, observaremos rigorosamente as
especificacbes técnicas brasileiras ou gualquer outra que garanta a gualidade

igual ou superior assumindo, desde ja, a integral responsabilidade pela perfeita
realizacao dos trabalhos.

Atenciosamente.

Francisco Beltrao, 07 de outubro de 2020

fapd fodso 3

Rafael Zabot Korlikoski

RG: 9.446.8116 ¢ «“'353,53'1
Gerente Administrativo “hf &E\“ “Qgﬁ\ u |
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RAFAEL ZABOT KORLIKOSKI - EIRELI

Avenda XV de Movembeg, 1003, Cantro
Tamail rafa korligihotmail. com Fone (48) 3547-2257 /< &
Ampére = Parang — CEP: 85640-000 -
CNPJ: 10.353.532/0001-66 (2
m LICITAGAD N° 1802020 - TOMADA DE PREGOS - ANEXO W ,,., \
/,(u
- CBJETO: Execucdo de projeto de duminagia poblica com lumindrias de fad, na Avenide Dugue de Caxias, locallzada na conexdo com & rua Gabriel Apdaia, reluinde mio de obra & melenais necessdras pars o perfailo
o funconamenta da rede. conforme especificagies constantes em planilha e no memanal descritivo
L PLANILHA ORCAMENTARIA
o GBRA: fluminagio pitblica com lumindrias de fod, na Avenida Dugque de Caxias, localizada na conexdo com a rua Gabrie! Abdala -
Ham Descrigho [ un | am Prego Prego Unitdrio | Unitario Total T rotw TOTAL
Total Talal COM B Mio da Material Mao-de-Obra Matertal
— o _ | zEmeD 30,25% | Obra
- = - ILUMINAGAO PUBLICA TREVO ) . 6497008
ILUIMINAG A0 DECORATIVA, 61.894,16
agio de Postes ; 2145264
2 |Poste de concreto circular pars duminagha de 15m iSuperpeste] - FORNECIMENTO E INSTALACAD UM | & 2577 50 335719 £7000 | zaarag 282000 17.323,14 20.143,16
3 [Iseacer de porcelana, lipe miara, dimensaes 7 2572mm para w0 de bais 1ensao = UM z 3,93 .12 072 440 1,44 8,50 10,24
ArmagEn verlical com heste e contra-ping, em chapa ce aco qalvanizade 218" cem 1 esiibo. sem
4 |isclader um | 2 13,05 17,00 2.4 14,62 4,78 25,24 34,00
5 |Abragsdes de age para superte de roklana em posse circular BAP3 com parafusn & acessérios | UHN 2 14,70 19,15 2,68 1647 5,36 32,84 3820
| & [Suporte para fixagan de lumandnas de 3 pialas am super poste i [ U i 165700 | 204.49 28 81 175,86 171,78 1,085 18 1,226 96
Lumindarias 2008976 |
4__[Luminana Piblica LED 180 W - Conforme Mermanal ; N 18 EDO0,00 1.042.00 13546 | SOR54 2,438.28 16 317,72 18 756,00
Cabo multipolar de cobre. flexivel, classe 4 ou 5 anti<chama BWF-B, D.6RY, 2 CONDUTORES DE
8 [1.8MMz . M| azo 3,20 417 058 359 | 185,60 1.148,80 133376
|Mio de Obra - Instalagho de Luminirias . . 4.589 55
6 [MAC CE OBRA = [ US o038 oseb0 | Gasn | 711 | 4369 642 1% 3,047,309 4.5608,55
Instalacio de eletrodutos e cabos - 11,530,048
Eletredutc FEAD flexivel parede simpes, cormugacio helicaidal cor prata, sem rosca 1, 14", par |
7 |cebeamento sub (NER 15715) M 300 315 4,11 057 3,53 171,00 1,069 .00 123086
B |Cabo de aumine muliplesads Triple: 16mm? L M 40 4 80 &,38 0,89 5,43 A5 60 21860 255 29
Cabo de cobre flexive lsclade. 10 mm?. antchama 0,60 0 kY w_mqm deslribuigho - Fomegimenio o |
9 [nstalecdn AF_1202015 e | m | ss0 780 10,24 144 B85 §38.00 5.762,50 6HBAM
10 (Conector para ligagho tirmeldlica de cobre (10mne} e aiurninia {(16mm? . V] 4 10,00 13,00 182 11.21 7.26 44,84 52,10
F |Eletrodulo flexivel corrugado, PYC, DN 40 mm {91.1M”), para crouitos leminas, instalade em paredea -
11 [formecnents & mstalacho A 33 10.60 13,81 1.83 1189 | 6755 415,80 48323
12 |Curva 90 graus longa de PYG rigido,_de 1.1/4" - N F] 340 5,08 071 437 1,42 B.7d 10,16
13 [Luva em PVE rigido roscéved de 111" para edetroduto UM 4 2.15 2,80 039 241 1,56 964 11.20
Eletrosito floxivel comugado, FYE, DN 25 mm (347, para circuios lerminais. instalado &m parede -
14 _|fomecimenic e instalacis M 75 7.32 853 1,33 B20 9975 f15,00 71507
15 |Luva e PG rigida rascével de 34" para eletroduto LK a 0,69 1.28 FRE] 1,1 144 8,88 10,32
16 |Curvan %0 graus, longa, de PVC rigido, da /4" UM 4 2,26 296 042 2,56 1,68 10,24 ey
17__iCabo de cobre nd 10 mm2 meio duro M 00 4,85 G 0 186 5.21 255,00 1.563,00 1.816,99
Hasle de aterramento ¢m age 3m DN=5/8", wevestida com baxa camata de cobre, com coneciar Tpo |
18_|grampe = UM 5 22 B9 4z a7 601 6,96 30,08 184 B0 214 85 |
19 |Abragadeira o laldo para fixacio de cabo de atermmento (58" UM ] 4,69 G 11 0,85 ] 4,25 26,30 30,54
[Mao de obra eletroduto o aterramento 4.231.33

Rada) Hodolt




bl
[ 20 |[MACDE CBRA . T oE vl o0 | i | ta ] e 552 &4 [ 563846 | 423133
mz.z}_u____ DE ENERGIA E COMANDG R = o R —— e 307591 |
i - - == = o —_#isge
e numingl fe S I 1 L1 S TN 2B 10,54 L oedd _Th 2 -
| & nominal nn.wﬁl.. o JN | 17 | s5Eg i 22t | 1812 —f E2T 1225
| Crisjune ._,I_“"._Ei.ﬁ.n? carrente nomingl de 104 - Fan UN | 1 5280 | 6B51T | o5p b8 g2 BEE1
Acess orios P i _ R DS e 1 S SR et [ 1
24 ____"_.._..wu.n:m_.__m de 25 A, tensdo nommnel de 220V L e O I 1. 15 10430 1 135865 | 1802 [ 11642 19.02 116,83 135 85
Cusdro de comandeo 40X JOXAY cm com placa de monlagem  em dson com pinura anbcormosva, cnzi |
(4% 25 |ra e . UM | 9 138,00 179,75 25,18 154,59 2518 154,59 179,75
(o 26 |Caa de mediggo CHPH padrio copel = Un i 1 160,00 _ 20840 FiRE 179,23 20,17 178,23 208,40
(oY |27 [Trithe liso TSG 35 mm [ 1 14,00 15,24 2,66 15,69 2,56 16,89 18.24
o |28 _|Fek foloslético para comande de luminagéo exemna 220001 000W - Formeomento 8 instalacss UM 1 3200 41 6B 5,83 15,85 5.83 36,85 41,68
o 29 |Conecior SAK 10 mm [T 3 10,40 13,55 1,80 11,88 570 34,85 40,84
o Eletrodutos 1.742,35
|20 |Elelroduto de PYC rigide roscével da 1,047 - ] 0 6.20 8,08 1,13 6,85 11.30 83 50 80,78
31 [Luva erm PVC rigico roscavel ge 1.1/4" para elelroduto - UN 2 2,15 2.80 0,39 241 o.78 4,82 560
| 32 |Curvade 90 greus, longa, de PYC rigido roscavel, de 1 14" — = - UH 1 3% ] 508 a1 | 437 2.7 437 5,08
Cabegate para entrada de linha de alimentagio pam eletroduto, em _ﬁn de alumink com acabameantio
32 st corrosive, com fixacia por encaixe lisc de 360 graus, de 1,1/4" - UM 1 _610 6,64 0.93 5M 0,53 571 B B4
34 [Caiva de pessagem 303 0x40cm com lamps de dreno brita ) UN [ 167 80 205,53 077 176.76 230,16 141408 1.644 78
Condutores . 42,98
36 |Cabo da cobre lexivel Ivel isolada, 2,5mm’, anti-chama 0 1.0 kY - Fornecmento e instalaghn _ M _ 10 “ 230 _ 4,30 _ 0 &0 — 370 6,00 37,00 42,98
1_.__5 de obra comanda o entrada de energia = e — £4997
__.__ﬂo DE OBRA — - [ Us | 8eE _ 30,80 I+ 51.54 _ 7,26 A_.. 44 58 63 02 3BB,35 449 &7
=5 _ _ —

|WALIDADE DA PROPOSTA: 60 (SESSENTA) DIAS,

Francisco Beltrdo, 07 de autubro de 2020

Ralo) oMo . Robd fod ol

Rafael Zabot Koriikoski )..@G Rafael Zabot Korlikoski
RG: 94468116 G@ RG: 9.446.811 6
Gerente Administrativo aaﬁiw@eﬂ CFT, 05220495917

N-PﬁaA Tecnico em Eletrotécnica




JAFAEL ZABOT KORLIKOSKI - EIRELI

Avernda XV de Movembro, YOO, Comiro

hotmmb.cowm Fooe: (4G 5247 2257

E-mmumi: rafa kol

Ampére - Parana - CEP: B5640-000 -
CHRE 100353 532/0001-60 d Uv
LICITAGAD N 122020 - TOMADA DE PREGOS - ANEXD W .. /__
-/.

OBJETO Execucdo de projeta de numinagio pobles cam lurmirdnas o6 e, ne Avenida Duque de Caxes, localizada na conex&ao com a ea Gabnal Abdala, nclando méo de obra & materiais NECESSANGS Dara o pereilo 1.ﬂ..1-.fu_
furcianarmento da rede, confarme especificagies constantes em planilha & no mamonal dascritive.

o CRONOGRAMA
o CERA: uminggio pablica com fumindrias de fed, na Avenida Duque de Caxias, localizads na conexdo com a rua Gabriel Abdala BOI: 30,25%
nnU - - UN | Quanti- | Valor © Valor _ Diss
fre me Servigo o dade Unitaric Taotal 30 | 45
o ILUMINAG AQ DECORATIVA T | 25%
Insteacan de Posles - UM 1 [ 2145284 | 0 2145284 1l 18,069 .48 ] 538316 |
Luminénas — — = = 5 — U 1 20.089 76 20.069.78 15,067 32 5022 44
IM&o de Obrs - Instalacdo de Posles e Lumindrias us [ 1 | 45EBAS 4.5889.55 3,442 16 | 1.147 58
Inatamcic de eletrodulos & cabos ek = UM 1 _ nsa0EE | 1163088 B 48 16 288272
I o duo abra eleboduls e alerramerns . - = - s 1 4 23133 4.231,33 3,173 50 1.057 g3
e i _TOTAL DO GRUPO| ‘ §1.604,16 _
ENTRADA DE ENERGIA E COMANDO s T - i [ 25% | TE,
nslatgac oe Disunioes - UH 1 216,08 216,08 54 02 DL
ACEESOHE - -~ UW [ 1 G624 55 624,55 156,14 | AGE41
Eletodudos ) - [ UN | 1 | 174235 174235 435,59 1.306.76
Condulores —— - i = | UN 1 azga | 438E T 32.24
[ de obra comande & entrada de eneqgia Py Us 1 449 87 449,97 337,48 11249 |
==z = == o TOTALDOGRWPO| | | 1.075,93
VALOR DO ORCAMENTO - - . RS 6497008 —— -
Total Mensal Fisacn T3% 27%
| |Fwanceim 47 414 58 { 17 555,50
s Acumulas | Acumutade 3% 100%
_...,____u._._D}h_m DA PROPOSTA G0 {SESSENTA) DIAS. S T 47 414 55 F§ 64,870,098

Francisco Beltrao. OF de cutubro de 2020,

n

| 1ot Rahd fokadic X

@.._
MMWM_.WM_H._M__ ._xM:_xn_mE —.. J_ a -umu-mun_ﬂaﬂﬂlm Rafael Zabot Korlikosk

Gerenle Administrative uoa mm._.mcMMmmM.“hmmm_u N jﬂ“-
F pmﬂ- ZA Técnico em Eletrotécnica
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ol & Korlikoski - Eireli

RAFAEL ZABOT KORLIKQSKI — EIRELI
Avenida XV de Novembro, 1003, Centro

E-mail: rafa.korli@hotmail.com Fone: (46) 3547-2257

Ampéere — Parana — CEP:85640-000
CNPJ: 10.353.532/0001-66

TABELA DO BEDI

Quadro de Composicdo do BDI

Prefeitura Municipal de Francisco Beltrdo

lluminagdo Pablica Trevo
Av. Dugue da Caxias

Conforme legizlagao tributaria municipal, definir estimativa de percentual da base de calcula para o 155

30,00% |
Sobre a base de calculo, definir a respectiva aliquota do 155 [entre 2% e 5%) 5.00%
BDI 1 |
TIPO DE OBRA
Construgac e Manutengdo de Estagbes & Redes de Distribuicio de Energia Eletrica
It igl "
ans
siglas Adotado
Administracao Geral AT 5,92% |
5:[.:-[:.‘ e Qarantia 5G :},51'?4.
Risco R 1,48%
Despesas Financeiras DF 1,07%
Lucro L 7.,90% l
Tributos {impostos COFINS 3%, e PIS 0,65%) CP 3.65%
Tributos (155, variavel de acordo com o municipio) |55 1,50%
Tributos (Contribuicdo Previdenciaria sobre a Receita Bruta - 0% ou 4,5% - Desoneragao) CPRB 4,50% (
BDI SEM desoneracdo (Férmula Acdrdao TCU) BDI PAD 24,07%
BDI COM desoneracio BDI DES 30,25% -1
Qs valores do BD| feram calculados com o emprego da formula
807 = |’4'+.¢'|C+.5+R+GJ"{ITDFF‘|‘}-.'-[,l 1
(1-CFP-155-CRPB) |
Declaro para os devidas fins que, conforme legislacio tnbutaria municipal, a base de calcule deste tipo de obra corresponde 3 30%, com a
respectiva aliguota de 3%

Desoneragdo, @ gua #ita @ a slternativa maiz adequada para & Administragiio Publica

Declaro para os devidos fins que o regime de Contribuic3o Previdenciania sobre a Receirs Bruts adotado para elaboracio do arcamante foi COM

Francisco Beltrao, 07 de outubro de 2020.

WSS Refod ol Aol

' Rafael Zabot Korlikoski

RG: 9.446.811 6 [

Gerente Administrativo

&

b |
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(Rafasl E<. Korlikoski - Zirelf

RAFAEL ZABOT KORLIKOSKI - EIRELI
Avenida XV de Novembro, 1003, Centro
E-mail: rafa.korli@hotmail.com Fone: (46) 3547-2257
Ampére — Parana — CEP: 85640-000
CNP3J: 10.353.532/0001-66

MODELO N° 04

DECLARAGAOQ DE PLENO ATENDIMENTO AOS REQUISITOS DE
HABILITACAO

A Comissao de Licitagao
Tomada de Preco n® 19/2020

Pela presente, declaro(amos) que, nos termos do art. 1°, inciso |, da Lei Municipal
n® 4.726 de 17 de dezembro de 2018, a empresa RAFAEL ZABOT KORLIKOSKI
— EIRELI, cumpre plenamente os requisitos de habilitagao para a TOMADA DE
PRECO N° 19/2020 cujo objeto € a contratagdo de empresa para execugdo de
projeto de iluminagao publica com luminarias de LED, nos arredores da nova
rodoviaria municipal, nas Avenidas Agua Branca, Ernesto Luiz Gagliotto e Dom

Agostinho José Sartori, no Bairro Agua Branca, no Municipio de Francisco
Beltrdao-PR.

Francisco Beltr3o,. 07 de outubro de 2020.

felb )l foSa ks

Rafael Zabot Korlikoski
RG: 9446 8116
Gerente Administrativo
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(Rafael S<. Korlikoski - irels

RAFAEL ZABOT KORLIKOSKI — EIRELI
Avenida XV de Novembro, 1003, Centro
E-mail: rafa.korli@hotmail.com Fone: (46) 3547-2257
Ampére — Parana — CEP: 85640-000
CNPJ: 10.353.532/0001-66

MODELQ N° 08

DECLARAGCAO DE MICROEMPRESA OU
EMPRESA DE PEQUENO PORTE

A COMISSAOQ DE LICITACAO DO MUNICIPIO DE FRANCISCO BELTRAO -
PR

Declaramos, sob as penas da Lei, sem prejuizo das sangbes e multas
previstas no edital, que a empresa RAFAEL ZABOT KORLIKOSKI - EIRELI,
inscrita no CNPJ sob o n® 10.353.532/0001-66, & microempresa ou empresa de
pequenc porte, nos termos do enquadramento previsto na Lei Complementar n®
123/20086, de 14 de dezembro de 20086, alterada pela Lei n® 147/2014, de 07 de
agosto de 2014, cujos termos declaramos conhecer na integra.

Francisco Beltrao, 07 de outubro de 2020.

M&j A @VQ‘/@V@“

Rafael Zabot Korlikoski
RG: 94468116
Gerente Administrativo
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Govemno do Estado do Parana
Secretana da Micro e Pequena Empresa
Junta Comercial do Estado do Parana
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CERTIDAO SIMPLIFICADA

Sistema Macional de Hegistr

Cernficarmds Qe 49

Home Empgresarel RATAEL 7 ABOT HORLIKOSH] - EIRELE

rigsks J

rilcrmagies Bhamd CONEiam $0s JOCwmEniDs aruUvatos

rita Comertial @ 30 Wgentes 0 0818 da Sud aXpedigac.

08625
|

Empresab» Faci] Y

o de Empresas Mercantis - SINREM |

Avenida XV DE NOVERMBHD, N° 1003, CENTRO - Ampéne/PR =« CEP B55A0-000

Objeta

Protocodo: PRC2002002458
Matureza Juridica: Ernpresa b lvicual e Responsabiidace Lenikada [de Nalureds Emnpresdna) [
T — : e ——s _— e —— fm——— e — — - — y
NIRE [Seda] | GNPJ Arguivamento do Ato Inicio de Atividade
41800729102 10.353.532/0001-66 | Constitutive MAN2008
| 1 170812008 | 4
Enderego Complats

FERRAMENTAS; COb
PRACAS £ CALGA

ELETRICA; MANUT) O DE REDES DE DISTRIBUIGAD DE ENERGIA ELETRICA E MONTAGEM E INSTALACAD DE SISTEMAS E EQUIPAMENTOS DE
ILUMINACAD £ SINALIZALAD EM VIAS PUBLICAS, PORTOS E AEROPORTOS.

O VARENSTA DE ARTIGOS DE ILUMINACAD; INSTALACAD E MANUTENGAD ELETRICA; OBRAS DE URBANIZAGAD - RUAS,

Capital Porte f Prazo de Duragac
RE 1850000 (el & oienta & crdo mil reds) ME {Microempresa) Inderterrminado
| Capital Intagraiizado

R$ 185.000.00 1oemls 2 om

£ 2 Cindo mil reaes)

Titular

Home CPF Administrador Inleio do Mandato Término do Mandato
RAFAEL ZABUH KOOSR 052 204 95917 =1 Z20G2018
Dados do Adminigiradors
Noame CPF Inicie do Mandato Terming do Mandato
RAFAEL ZAB0T KORLIKOSK] 052 204 95917 TGI8
Oitimo Arguivamento Situagio
Data Niémaro Atolevenbos ATIVA
I dioTr2os 20183210077 091/ 022 - ALTERACAD DE DADOS E DE MOME Status
EMPRESARLAL SEM STATUS

COMERCIC WARENSTA LI MATERIAL ELETRICO; COMERCID) VAREJISTA DE MATERIAIS DE CONSTRUGCAD, COMERCIO VAREJISTA DE FERRAGENS E

RVICOS DE ENGENHARIA; CONSTRUGAD DE EDIFICIOS; CONSTRUGAD DE ESTAGOES E REDES DE DISTRIBUICAD DE ENERGIA

|

Esla verliddo foi emitida auvldematicamente em JR0F020, &35 135917 (horaro oe Brasilia).
S mpresaa, verlficar sua autenticdade no hittps:fwww.empresafacil.pr.gov.br. com o codigo QROMIFGG.

pn

K i

W

LEANDRO MARCOS RAYSEL BISCALA
Secretark Gamal

W Uod. 4o h

1de 1

P
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LS ) DENKI MARINGA LTDA — ME W
| FMLJ) CNIJ: 28.049.000/0001-03 - |.E. 90755095-85

. LA BRAZ IZELLI N2 547 - CIDADE INDUSTRIAL - MARINGA — PR - CEP §7070-772
ﬁ b ro rr o FOME/FAX: (43) 3224-5273 (44) 3031-5279

E-mail: vendasi@fibrometal.com.br |
wiwnw fiheametal.com, be

Suporte parz -
Luminaria:

xiernamente,
sim diametro

Ixe das

Py ode.000 6001-031
DEMEZ MARINGA LA - AMF
by, Pamaarai (2294
Py [ndwsoriel Handeizunges]]
copt BTOTE 13G

L MARINCGA FE “J
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Tecnolegia eficiente d |

A Zagonel tem como principal objetivo entregar produtos de qualidade Unica para seus

consumidores, aliando design e tecnologia no busca por solugoes inteligentes, para
criag@o de torneiras, duchas e equipamenios de iluminagao,

Nos orgulhamos de fazer parte da fabricagéo de produtos brasileiros, que podem
ser disponibilizados para o mercado mundial.

Como resultado de nossa dedicacéo e esforco, apresentamos uma completa
linha de duchas e forneiras, que se encaixam nos desejos e necessidades de :
cada cliente. Além do cuidado paro tornar cada produto funcional, a Zagonel 8
presapela sua histéria, |a que esta

presente no mercado desde 1989, sendo que o 150 9001:2008 ¢ o prova
do comprometimento presente no fabricace de todos os produtos.

A busca pelos melhores resuliados é o que torna possivel esta
caminhada, tendo o consciéncia que o produto final deve

tornar-se sinénimo de funcionalidade no dio a dia dos
consumidores.
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Tecnologia eficiente

Zagonel  ‘rrsre

As luminérias publicas de LED Zagonel modelo LUMOS EVO foram desenvolvidas ‘
para aplicagéo em avenidas, rodovias, lofeamentos, pragas, ciclovias e demais
locais onde seja necessaria uma iluminacéo de alto desempenho e durabilidade.

Design inovador e confemporaneo, desenvolvido para garantir toda a protegdo,
eficiéncia térmica e eficacia luminosa, proporcionando seguranga e conforto ‘
visual.

Projetada conforme normativas vigentes, atendendo requisitos de desempenho
estabelecidos internacionalmente. Utiliza LED com vida otil maior ou igual a
L70/66.000 horas, grau de protecao IP67, resistente a impacios (IKO8) e eficacia
luminosa maior que 140 Im/W. Lentes em Vidro Borosilicato com resisténcia contra ‘
impactos e variagoes térmicas.

COM tomada para relé SEM tomada para relé

foloelétrico ou sistema fotoelétrico ou sistema
de telegestao de telegastio
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S S e 1 AT TN P e O 0 i M T e T ST T R e = e

[Podncia Nominal 40W sOW 100W 150w 180w

;ded_a_ LUMES EVO LUMOS EYD LUMOS EVO LUMOS EVO LUMDS EVD |

Sistema de Fixagao para Postes (1] @ de 25 & 60,3mm

Estrutura Principal Dissipadar Aluminia Injetado

{Grau de Protecds P &7

Lunh: = Vidro Borosilicato

{Angule de Irradiogéo Luminasa (3] 80° x 140° {Tipo I, Curta, Limitacda)

Protagio Contra Impacte K 08

Fonte de Luz Led COB [Chip O Banrd] |
Temperotura de Cor (ccT) (§5%) 4.000K / 5.000K

'ind-ce 'de R.uprm_lu-;uudc Car [C&i) 70

Classe de Eficiéncia Energética Classe A

I;:;u;q:mn-;q; 14] o Sistermna de Folocélula; Base 7 segmentos; Dima‘imq.éu 10-10v) |
fl:n_l..:r.ninnsn Efativo [Lomens) (¥ 10%) [3] 5.800 Im &.4060 Im 15 G4 Im 21.750 Im 25.200 Im

‘Eficacio Luminosa [£10%] (5] 145 Im/w 140 I /W 150 bW 145 /W 140 In/W

Fluxo Luminoso do LED (@7~ 25°C) (£10%)  7.834 Im 11.429 im 20,049 Im 29.380 Im 34,288 Im |
Vida USil do LED 14 O L70 / 66.000ks

!'};;;ﬂu_-l'; Ambients de Operagsa (Tl -30°C 4 50°C

_rEﬂfoﬁ;!ﬂBEl'ﬂrudu:DriquI.!N!ZZnﬂ 472mA f 27ImA B30mA J Vedm TET A £ 455mA 11814 7 682mA 1AVTA / B1EmA

Tenséio de Alimentagsio [Driver

Fatar de Poténcia (FF
;[)i;h;gﬁu_ﬂ;;mdﬂim de Corrente (ATHD|
éProhg-ﬁu

Closse dn Isalagfio Elé‘tnm!;]

Peso do Produto joproximeda) 2.275kg
Garantia
) Para di os diferenciadas, <

fixogto: uma pego com & de 25 & 33mm e outro pego <o & de 4B Imm);
71 £ de suma imporéncia que o regits da lente [profegic) sebre o LED nda s=jc coba
um superogueciments ro LED o gorontindo vida okil,

m Paro deterentes configuragbes de distribuicoo beminass Trencdarsol (tipos 1 0 e 1) @ L
i Opgoc de Companantss: Busoe 7 segmerntos - Tomada Fatoctiulo o Dimerizogio (0-

o fobacslulo embatida.

Bivolt 100-250V--, 50-60H:z
=0,78
= TR
Sobrecorrente & Sohretensdo | 10&Y /£ 10kA}
Classe 1
5, 460kg

5 Anos jcontra dofoitos de fobridogie)

Ite o fabriconte & salcite informogbes seonis de poassorsos [as lemingras Models LUMOS 30W 5 60W possuem duas pegos pare

ris, abstruindo o possogem de luz @ gue fenha ume limpeza persdion, evitando assim

siastudinal [Turto, Médio e Longof, consue o bobsiconte
E] E l

10W}. As opgoes com o taryadn para rele fotooldtrico ov dimarizogla noo djspn-nibﬂi:u

|4 Valores comsiderands temperotura de superficia da LED a 85°C conforme pedids ES LmED;
18 Tempo para porda de 30% do fluxo luminese inigial considerando temperatura de smperdicie do LED o B5C reportada por procedimesto dis ansaio IESHA LMED-08 =

mitetds por extrapolagio motematico conforrme ESMA TM-2T.11;

171 Representa o nivel de prategdo contra dhoguee slétnce, normatizods pela IECA1 140,

Imagens deste descritivae meromaenby lustralives
gualguer momenho sem avise prévio

| Medidos Apresimodas | O fabricorte reservo-se o dirgita d realizar rmadibcoriias ned produtos deste desarilive sm

Fiy

T

— L0 - C180
— C45 - C225
— 90 . C270
— €135 . CH35

VWidro Borosilicoto 3.3

indice de refrogac 1.474

5%

Transmitdncia luminasa

Curvo fotométrico Bat wing light shape

20
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Para confirmar sua autenticidade acesse hitps:/tuv_3dds digitalicheck/811525669684T05165

ACRITETADO DEEDE 1558

Certificado N.°: TUV 19.0778

Certificate No. » Certificado N2

Emitido em: 04/11/2019

Issued « Emitido:

Produto:
Product + Producto;

Solicitante:

Applicant « Soficitante.

Fabricante:

Manufacturer» Fabricante

Fornecedor | Representante Legal:
Suppiier / Legal Representative « Proveedor /
Representante Legal.

Normas Técnicas [/ Regulamento:
Srandards / Regulation « Normas / Reglfamentol

Esquema de Certificagio:
Certification Scheme « Esguema de
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Laboratério, N.” do Relatério de Ensaios @
Data:

Laboratory, Test Beporl No.and Dale +
Laboratorio, N9 dél Informe de Prucha y Fecha:
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Igor Moreno
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Certificado de Co_nforrpjg{ade

Certificate of Compliance + Cermificadn de O

Vvalido até: 04/11/2023

o until « Valido hasta:

LUH;NﬁRIn LED PARA ILUMINACAO PUBLICA VIARIA
EAMILIA: Luminaria LED / CREE — CM Family LEDs / IP&7 / 50.000h
MODELOS: (tabela em anexo)

ELETRO ZAGONEL LTDA

Rodovia BR 282, Km 576, S/N — Distrito Industrial Pinhal Leste
89,870-000 — Pinhalzinhe - SC

CNPJ: 81.365.223/0001-54

ELETRO ZAGONEL LTDA

Rodovia BR 282, Km 576, S/N — Distrito Industrial Pinhal Leste
89,870-000 — Pinhalzinho - SC

CMNPJ: B1.365.223/0001-54

ELETRO ZAGONEL LTDA

Rodovia BR 282, Km 576, 5/N — Distrito Industrial Pinhal Leste
89.870-000 — Pinhalzinho - 5C

CNPJ: 81.365.223/0001-54

- Portaria INMETRO 20/17
Anexo I - Regulamento Técnico da Qualidade para Luminarias para
Iluminacic Pablica Viaria.

Anexo II - Requisitos de Avaliagio da Conformidade para
Luminarias para Iluminacao Pablica Viaria;

- Portaria INMETRO 118/15 — RGCP - Regra Geral de Certificagio de
Produtos;

Esquema 5 de certificacio de produto, conforme portaria 20/2017,
com avaliacio por ensaio de tipo e auditoria de fabrica iniciais e
avaliac3o de acompanhamento a cada 1 ang, com auditoria de fabrica
e ensaios de tipo e complementar.

LABELO - Laboratéries Especializados em Eletroeletrénica Calibracdo e
Ensaios

Relatério N LUM 1232a/2019 — Emitido em: 09/10/2019
Relatério N® EMC 02362019 — Emitido em: 28/08/2019
Relatério N® LUM 1233a/2019 — Emitido em: 09/10/2019
Relatorio N© LUM 1234a/2019 — Emitido em: 09/10/2019
Relatdrio N® EMC 02372019 — Emitido em: 28/08/2019
Relatdrio MO LUM 1235a/ 2019 — Emitido em: 09/10/2019
Relatdrio M° LUM 1227a/2019 — Emitide em: 09/10/2019
Relatdrio N® LUM 1226a/2019 — Emitido em: 09/10/2019
Relatério N© LUM 1229a/2019 — Emitido em: 09/10/2019
Relatorio N© LUM 1228a/2019 — Emitido em: 09/10/2019
Relatorio N° LUM 1224a/2019 — Emitido em: 09/10/2019
Relatdério N9 LUM 1225a/2019 — Emitide em: 09/10/2019
Relatério N9 LUM 1223a/2019 — Emitido em: 09/10/2019
Relatorio N LUM 1222a/2019 — Emitide em: 09/10/2019
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“Este documento é composto de 07 paginas e € valido quando exibido
com todas as suas paginas. Demais informagdes e notas o contidas
nas paginas subsequentes.”
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Para confirmar sua autenticidade acesse hilps:tuv. 3dds digitalicheck/@11 25569654 705165

ACRENTADD ROSCE 1093

Certificado N.: TUV 19.0778 Revisao: 00

Certificate No. « Certificado N.°: Aeview » Revision

R W

Certificado de Conformidade

Emitido em: 04/11 /2019

Issued « Emitido:

Relatorio de Auditoria e Data:

Audit Report and Data « Informe de Auditonia j

Fecha:
MNotas:

Notes « Anotacidn:

O

/A TOVRheinland®

Precisely Right.

Valido até: 04/11/2023 |

v kil #

Auditoria realizada em 29/01/2019 - PO D050-19

vialido hasta:

“p validade deste Certificado de Conformidade esta atrelada a

realizacio das avaliacbes de manutencao e tratamento de possiveis nao

conformidades de acordo com as orientaciies do OCP previstas no RAC
especifico. Para verificacio da condicao atualizada de regularidade

deste Certificado de Conformidade deve ser consultade o banco de
dados de produtos e servicos certificados do INMETRO". :
£
Este certificado esta vinculado a proposta 27116729 / 16/05/2019
:
Lista de modelos i
Marca "~ Modelo Descrigdo Codigo de Barras GTIN  |£
Brand » Marcs Model + Modelo Descripbion » Descrpnon (i Garc g de Barras GTIN ; %
Lumos Evo ZL-5962 1
Com tomada para relé fotoelétrico 1;;':61;5‘“ :ﬁ?“'ﬁv 7897273264832 £
o m, mjW, B
R LUMOS EVO 2L59l;imjsifn tomada pararele | PP nf::B: ‘ 5;1“’“ ¥ e E
fotoelétrico | = i
8
Lumos Evo ZL-5921 | is
Com tomada para relé fotoelétrico | 2;5362'5“ "::‘ ;'T“'ﬁu 7897273235702 i
Versdes: m, My 2
Zagonel | | UMOS EVO 245925 - Sern tomada para relé | T e N — i3
fotoelétrico = g- =
Lumos Evo ZL-5960 i " %E
Com tomada para relé fotoelétrico 100-250 V, 150W, | 7897273264801 E
Zagonel Versdes: 21;;5_ ﬂulg"é 1;3 {:‘;"’Kw' 1:
LUMOS EVO ZL-5959 - Sem tomada para relé it Lt 4 &E
S i | IRC =70 7897273264689 i3
- - - B
Lumos Evo ZL-5922 L
Com tomada para relé fotoelétrico | 5 13;52'5“ nﬁ“"?’h 7897273235726 é'=
e 1 I, m r
2oaonel | et o 2L—5;§c~rﬁ;ﬁ; tomada pararelé | TV 0,96, 4000K, %2
Forealbtios . IRC =70 7897273235825 ;i
Lumaos Evo ZL-5958 ' .'-;E
Com tomada para relé fotoelétrico | ’ ;ggﬂ—zlﬁu :,S;I:Irmm 7897273263019 Z]I
i | m, m |
- LUMOS EVO zL—sal;Eaﬁif{x tomadapararelé | T 0,98 , 5000 K, ' LEE
fotoelétrico | IRC =70 7897273242526 bl
Lumos Evo ZL-5955
Com tomada para relé fotoelétrico 1;3’;;:‘;5“ :15;‘:"}'";{” 7897273258039 |
FoTl m, m/W,
e LUMOS EVO ELS;%H‘;sm tomada pararele | 0 “fgg e “?":}““ K, T '
fotoelétrico IR 3 | ﬁ
7l -~ |
e |
- )",
P 48 07 TR = Rarenls 00 - (40137201 % —Pigine 2da T |
Endepecn Sede: Sy Ll Badard, 790, 3% Andad Mo2ainied — Cenlme CEPF. GLOCS 807 — 580 Peuls ~ 5P
CHPE 0 950 5670001 -E5 — Tel: %5 17 3514 5700 - waw t M5-003T1472
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Precisely Right.

Certificate of Compliznce « Certificad
ACREDITADD DESDE 1893
Certificado N.= TUV 19.0778 Revisao: 00
Certificate Na. + Certificado N.©: Review « Kevision:

Emitido em: 04/11/2019

Tsswed « Emitido;

figrmifaae

Valido até: 04/11/2023

30T arrelil &

Vallda hasta:

Lumos Evo ZL-4544 100-250 V, 60W, 7897273263002
Com tomada para relé fotoelétrico 8400 Im,
Zagonel Versdes: 1400m /W,
LUMOS EVO ZL-4924 - Sem tomada para releé FP: 0,98 , 5000 K,
fotoekétrico IRC 270 FEOT273237294
Lumos Evo ZL-4943 100-250 V, 60W, |
Com tomada para relé fotoelétrico 8400 Im, i 7897273262999
Zagonel Versdes: 140Im /W, |
LUMOS EVO ZL-4931 - Sem tomada para relé FP: 0,98 , 4000 K, 5434
fotoelétrico IRC =70 [ TORZIINIS
Lumos Evo ZL-4940 100-250 V, 40W, |
Com tomada para relé fotoelétrica o ! 7897273262951
Zagonel Versdes: 145Im /W,
LUMOS EVD ZL-4942 - Semn tomada para relé FP: 0,98 , 5000 K,
7 2
fotoelétrico IRC270 | e
| Lumos Evo ZL-4939 100-250 V, 40W
Com tomada para relé fotoelétrico 5800 |;h.- ! 7897173262944
Zagone! Versdes: 145im/W,
LUMOS EVIO ZL-4841 - Sem tomada para rele FP: 0,98 , 4000 K,
fotoelétrico IRC =70 i

CHPE: 01 AS0AE7TI000-65 — Tel - 55 11 35145700 -
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Certificado de Conformidﬂade

ertificate of Comptiance + Certificadn de Confmomidad "

ACREDITADD DeshE 1553

Certificado N TUV 19.0778 Revisio: 00 : valido até: 04/11/2023

Certificate No. + Certificada N.%: Reviaw + Revisign: Vaiid until + Vilido hasta:

Emitido em: 04/11 /2019

Tssued » Emitido:

Anexo 02: Etiqueta Nacional de Conservagao de Energia — ENCE ‘g

Modelo: Lumos Evo ZL-5962 Modelo: Lumos Evo ZL-5921 Modelo: Lumos Evo ZL-5960

ENERGIA

LU S PR A vl s

ENERGIA

oL U ki PLUZ LCA ki

Farmwcode | wapte s T 1 TIE
s
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o
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S s
o [ £
= ! - 2 ez o e | &
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Certificate of Complignce » Certificado d= Jonformuviad C\

| Certificado N.>: TUV 19.0778 Revisao: 00 Valido até: 04/11/2023

ACREDITADG DESDE 1833

| Certificate No. s Certificado V.2 Review s Ravision valig until « Vilido hasta:
Emitido em: 04/11/2019 .
| Issued « Emitido: E

Medelo: Lumos Evo ZL-4944 Modelo: Lumos Evo ZL-4943 Modelo: Lumaos Evo ZL-4940

ENERGIA

ELrum ks A BRI W B
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Certificate No. + Certificado N.°; Review + Revisidn: Valid until « Vilido hasta: |

Emitido em: 04/11 /2019

Issued « Emitido:

¢
. =G i
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u Registro 00920%/2019 Data Concesséo 25/11/2019 Validade D4/1 142023

Eletra Zagonel Itda - 81,365, 223/0001-54

Razfo Social

Momero de cerificado
| TUWV 19.0778

Enderego

ROD BR 282, KM 576 , SN Cep 89870000 | OT IND. PINHAL LESTE - Pinhalzinho - SC

Telefone
(49) 33666000

E-mail

engenharia@zagonel com.br

Objeto/Produto

cuamwm:._m de Avaliagao da Conformidade: Lumindrias para lluminagao Pablica ,_.___E:m“

L

Portaria: 20 de 15/02/2017

MNome de Familia: Luminana L

EDJ CREE . CM Family LEDs / IP67 / 50.000n

MY —

] : Cadigo de |
Data Alteracaci Marca Modelo ]— Descricio HaMas

Ea . N . . e ] =

tagi11/2019 || Incluido [|ZAGONEL|| LUMOS EVO ZL- | 100-250 V, 180 W, 252001m, 140 Im/W. FP:0,98. 5000 K, 789727326
5962 IRCTO I_ 4832

2511172019 Incluide _ zAGONEL| Lumos EvozL- || 100-250 Vv, 180 W, 25200 Im, 140 Im/W, FP: 0,98 . 5000 - 789727326
ﬁ 5061 K, IRC 70 4825

sei112018]| Includo ||zaGONEL|| LUMOS EvO ZL- || 100-250 W, 180 W, 25200 Im, 140 Im/AW, FP 088 , 4000 - 780727323
5921 K, IRC 70 | 5702

25112018 || Incluide | ZAGONEL]l LUMOS EVO ZL- || 100-250 W, 150 W, 21750 Im, 145 Im/W, FP. 0,88 , 5000 - 789727326
5559 K. IRC 70 4689

0511/2019)| Incluida ||ZAGONEL| LUMOS EVO ZL- || 100-250V, 150 W, 21750 Im, 145 ImA, FP 0,98 , 4000 -789727323
| 5922 K, IRC 70 5796

25112018 || Induide ||ZAGONEL|l LUMOS EVO ZL- || 100-250 W, 150 W, 21750 Im, 145 Im/W, FP. 0,98 , 4000 785727323
5825




3

00025

5926 K, IRC 70
25/11/2019( Incluido [|ZAGONEL| LUMOS EVO ZL- 100-250 W, 100 W, 15000 Im, 150 ImMY, FP: 0,98, 4000 -T8O727326
H855 K, IRC 70
8038
25M112019| Incluide || ZAGONEL| LUMOS EVO ZL- 100-250 %, 100 W, 15000 Im, 150 Im/W, FP: 0,98 , 4000 -T88727325
__ 5946 K, IRC 70 5410
2sM112018|| Incluido [|ZAGONEL|| LUMOS EVO ZL- 100-250 W, 60W, 5400 Im, 140 ImMY, FP:- 0,98 | 5000 K, -TBOT27326
4944 IRC 7O 3002
| [ _— — —— 1 e
25M11/2019(] Incluide N_u.m_n_zmﬂ_ LUMOS EVO ZL- 100-250 W, 60 WV 8400 Im, 140 ImAN, FP: 0,98 , 5000 K, -789727323
4924 IRC 70 7294
25412019 Incluide [[FAGONEL|l LUMOS EVO ZL- 100-250 %W, B0 W, 8400 Im, 140 Im/W, FP: 0,88, 4000 K -7BET27325
4831 IRC 70 5434
seM120e | Incluido [|ZAGONEL| LUMOS EVO ZL- 100-250 W, 40 W, 5800 Im, 145 Im/\W, FP; 0,98, 5000 K, -TEET2T 326
4540 IRC 70 2651
250112019 Incluide || ZAGONEL|] LUMOS EVO ZL- 100-250 , 40 W, 5800 Im, 145 Im/W, FP: 0,88, 4000 K, -TEETET3E26
* 4939 IRC 70 2944
_.mm_q._.___mgm_ Include || ZAGONEL|[ LUMOS EVO ZL- 100-250 W 40 W, 5600 Im, 145 ImAN, FP: 0,98, 4000 K, -TBOT27326
_ 4841 IRC 7O 2968
sereeio|| Incuido |[ZAGONEL] LUMOS EVO ZL- || 100-250 %, 180W, 25200 Im. 140 Im/AY, FP. 0,98 4000 K, -THETZ7323
HE25 IRC=70. 5818
250112019 Incluido |ZAGOMNEL|| LUMOS EVO ZL- 100-250 W, 150°W, 21750 Im, 145 ImAN, FP. 0,98 | 5000 -7897 27326
5860 K, IRC 7O 4801
250112018 Incluido [|ZAGONEL| LUMOS EVO ZL- 100-250 %, 100W, 15000 Im, 150 Im/W, FP; 0,98 , 5000 -TROT2T326
LG58 K, IRC 7O 19
28/11/2018| Incluide || ZAGONEL || LUMOS EVO ZL- 100-250 'Y, 100 W, 15000 Im, 150 Im/MW, FP: 0,98 | 5000 -TBET27324
5938 K, IRC 70O 2696
L

%




794

000

—

26/11/2018|| Incluido |[ZAGONEL{l LUMOS EVO ZL- 100-260 Y, 60 W, 8400 Im, 140 Im/W, FP 0,98 | 4000 K, -7B9727326
4543 IRC 70
il 2998
]
25011/2019| Incluido || ZAGONEL || LUMOS EVO ZL- 100-250 W, 40 W, 5800 Im, 145 Im/W, FP- 0,98, 5000 K, -TB9T2T326
4942 IRC 70 2087
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- J Tecnologia eficiente |
Ao

Municiplo de Francisco Beltr3o - PR
SETOR DE COMPRAS E LICITACOES

TOMADA DE PRECO Ne 19/2020
PROCESSO N2 552/2020

CERTIFICADO DE GARANTIA AO CLIENTE

A Eletro Zagonel LTDA, inscrita no NP £1.365.223/0001-54, situada na BR 282, Km 576, Bairro Industrial Pinhal
Leste, CEP: 89.870-000, Pinhalzinho 5C, neste ato representada pelo seu representante legal 5r. Luiz Carlos Zagonel, RG:
1.617.942 55P/SC, CPF: 526.051.759-87, possuidora de assisténcia técnica de nossos produtos no Brasil, assegura ao

cliente acima identificado garantia de 5 {cinco) anos a partir da emissdo da NF, dos aparelhos de iluminacdo de Led

Piblica da familia Lumos Evo [ZL-59%X], inclusive do sistema integrado ac corpo da lumingria para acionamento e

desligamento automatico em funcio da luminosidade ambiente.

Essa garantia cobre somente os defeitos de funcionamento das pecas e componantes dos equipamenlos
descritos nas condigfies normais de uso de acordo com as instructies dos manuais de operagdo gue acompanham o3

mesmos e que s3o fornecidos pelo fabricante.

Seguem abaixo situagdes ndo cobertas pela garantia:

= Apts o tempo determinado pela garantia;

« Quando auséncia, remogdo ou violagdo da etigueta de codigo de barras ou nimero de série do produto;

« Conex3o i voltagem incorreta da rede elétrica conforme definido na especificacdo técnica do produto;

+ Servigos de manuteng3o realizados por passoas ndo autorizadas efou nao credenciadas;

» Defeitos causados por caso fortuito ou forga maiar;

» Instalacdo do produto em temperatura superior aa delinido na especificacdo técnica do produlo;

+ Alteracdo da cor do produta por aplicagdo de produtos quimicos;

» Desmonte ou adaptacac do produta, remocdo de partes ou pa rafusos realizados por pessoas ndo autorizadas
efou credenciadas;

s Alteracdo nas configuragdes do produto;

s [Js custos de m3o de obra par instalacio/desinstalagdo ndo sdo cobertos por esla garantia,

« A instalacdo elétrica devera estar de acordo com as normas da ABNT, caso conlrario a garantia podera ser
anulada.

Pinhalzinho/SC, 02 de outubro de 2020

:'qr"“q..’."" LiAT TASLOS IRGDAEL
LUIZ CARLOS S oo
ZAGONEL: g oot

Tazho Eu s 0 31831 doain documanin
Locaioi e bR achs A8 Emmh E

52605175987 =i=siisn y ’
ELETRO ZAGONEL LTDA - CREA/SC 055.147-0 qJ
Luiz Carlos Zagonel 4 %
socio

CPF: 526.051.759-87/ RG. 1.617.942 S5P-5C
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Pontific.. Universidade Catodlica do Rio Grande do Sul
LAEE. o - Luboratorios Especializados em Eletroeletrénica
Calibragdo e Ensaios
fiede Brasileira de Laboratorios de Ensaios

moraldrm du Ensaic soreditado pela Cgere de acordo com a ABNT NER ISOAEC 17025 sob o nomero CRL 0075

N° EMC 0236/2019 |

Periodo de realizagao dos ensaios: 20/08/2019 até 22/08/2019 |
Data de emissao do relatorio: 28/08/2019

—_—_— e i =

~arte 1 - Identificacdo e condigbes gerais

1. Cliente:

Eletro Zagone! Ltda
BR 282 — DT Indusical -inbizl Lestel/SC

2. Objeto ensaiado (ool

Luminaria LEC Tensdo de alimentagdo: 100-250V
Fabricante: Zzgone Poténcia nominal: 180W
Modelo: LUMOS EVOD 150w Frequéncia de rede: 50/60Hz
Numero de série: - Orgamento LABELO: 0277a/2019
Lacre: 5 FProtocolo LABELO: 52105
2.1. Documentagioc ¢ o acanpanha a amostra;

« Embaiagem cunccifiicagies

2.2. Observagoes:

*  Osresultadcs o= o rzaidno de ensaios apresentam itens conformes. Informacgdes adicionais
poden: ser ool ou2 oan Parte 2 - Resultados dos ensaios.
3. Documento(s) nonntivels) utilizado(s): |
» Associacio Hrasiziia de Normas Técnicas, NBR IEC/CISPR 15 /2014 - Limites e métodos de
medicio das redicperurbagdes caracteristicas dos equipamentos elétricos de iluminagio e
#= ‘similares. Riv de Janeiro, RJ. Brasil, 2014.
4 % _/'Portaria INMETR D 0 * 20, de 15 de fevereiro de 2017 — Regulamento Técnico Da Qualidade )
%:%?*; para lumingrias para luminagao publica viaria.
ﬁl.-%%ﬁ
‘%
3 N
y
/
1
Av.Ipiraiiga i o7 elio 0 Blace A, Sala 210 - Fantenon — CEP 80619-900 — Porto Alegre — RS — Brasi |

Tebefora b sel it = Fax (51) 3320 3883 - E-mail. Rbeind@Bpucrs br - Website: vwaww. iabelo_ com. b
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i =" i_nbur:t.i;-iu do Bosutl porediiade pela Cgore de acordo com a ABNT NBR ISONEC 17025, sob o namerg CRL 0075

iit’ﬁ_fé@ﬁ;‘#Li:'ltnr{:- de Ciisaio N° EMC 0236/2019

Luminaria LED - LUMOS EVO 180V ~ Zaganel

Periodo ge realizacdo dos ensaios: 20008/2019 alé 22082019
Crata de emissdo do relatdrio; 20008/2019

3.1 Documento(s) compleimeatar{es):

S

Os documentos conpiementares abaixo indicados ndo fazem parte do escopo de acreditagdo

deste laboratdr

e International Cieoirotechnical Commission, CISPR 16-4-2 - Second Edition/2011, Specification
for radio disturbance and immunity measuring apparatus and methods — Part 4-2; Uncertainties,
statistics and linil modsling = Uncertainty in EMC measurements, Geneva, Switzerland.

4. Condigdes ambicntais:

Temperatura: 20 °C +5 °C
Umidade Relativa: 55 % 115 %

5. Observacoaes:

A regra de cdeciséc upisue pera @ avaliagdo da conformidade do item de ensaio foi estabelecida
conforme decumentos normialivos indicados no item 3 deste relatdrio e previamente contratados.

ltens dos documentos cormistivos de referéncia deste relatério ndo descritos com resultados ndo foram
solicitados pelo requsrenie Su o fazem parte do escopo de acreditagao do laboratdrio.

ala 210 — Pamenon - CEP 906158-500 — Parto Alegre — RS — Brasil
383 — E-mail: absin@pucrs. br —Website: www labelo com.br

S
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LABELO/PUCRS p—— Pagina 3 de 25
|\ Laborstéio du £l soreditado pela Cgore de acordo com a ABNT NBR ISOAIEC 17025, sob o nimero GRL 0075
BT {
E el [ = Fiz - Y= 0 3
“Relatério de Sinisaio N° EMC 0236/2019 | |

N ' “Luminaiia LED — LUMDS EVO 180W — Zagone] 3
Periodo de realizagao dos ensaios: 2000802019 até 22/08/2018
Data de emissdo do relatdrio: 28/08/2019 ’ﬁl

——— —r : e . ﬂ ?
i Parte 2 — Resultados dos ensaios 2 g..qgr

S =L o :

0d0 de mec ;i .uo LonsOes de perturbagéo conduzidas (item 8 da Norma NBR | |

A tensdo de perturbacto ‘o medida nos terminais de alimentagio do sistema de iluminag3o.

Os terminais de s=ida c2 LISN @ os terminais do equipamento em ensaio foram interligados por um |
cabo flexivel com 3 condutures para conexdo dos terminais de fase, neutro e terra.

A distancia enire o= [20:000is Je saida da LISN e os terminais do equipamento em ensaio foi ajustada
para 0.8 m.

As medicdes foram reslizacas tanto no condutor fase como no condutor neutro, um de cada vez. |

AA Cimites (ltem < ua ooz NBR IECICISPR 15/2014) aE

44.1. Terminais ¢o e 2o (tem 4.3.1 da Norma NBR IECICISPR 16/2014) ] |

FALAA DE | LIMITE DE QUASE PICO LIMITE MEDIO
 FREGUE . Cisdadz) | (dBpV) ~ {(dBpV)
| 0.0usalus i 110 —
0054015 | 90 a 80 B — |
5a05 | 66a56 | 56246 |
: S B . =
- 2 | &0 | _50
(1) - Na e oncia de transicao, o limite inferior se aplica E :I |
(2) - U linile decresce linearmente com o logaritmo da frequéncia nas faixas i
de &0 & 120 irle v de 150 a 500 kHz
4422, Terminais ce coius (liem 4.3.2 da Norma NBR IECICISPR 15/2014) ik |
P LIMITE DE QUASE LIMITE MEDIO
{ 3¢ | FREQUE.CIA wHZ) |  PICO (dBuv) ~ {(dBpv)
N N _ 135 it | 80 - 70
- L Y ) 74 64
90‘* LM a eqaesncia de transigdo, o limite inferior se aplica

A Ipirangs 0¥ D051 Heidio 30, Cloco A, Sala 210 - Parenon — CEP 90618-900 — Porto Alegre — RS — Brasil
TRletor = % Fax. (1) 3320 3883 - E-mail labelo@pucrs. br = Website: www. labelo.com.br
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o e = Pagina 4 de 25
@E‘?t{ B Laboratcrio de Zusaiu ac.ciditado pela Cgere de acorde com a ABNT NBR ISOINEC 17025, sob o nimero CREL 0075 |
B.glatﬂ ro de Cnsaio N° EMC 0236/2019
- " Luminana LED - LUMOS EVO 180W - Zagonel .
Feriodo de realizagao dos ensaios: 2000872019 até 22/08/2015 |
Data de emissao do relalonio: ZB08/2018 "i.":‘.n‘;
S N\ '
4433 Terminais d= coiuuie (iiem 4.3.3 da Norma NBR IEC/CISPR 15/2014) ol
[ FAaiebE [ LIMITE DE QUASE i LIMITE MEDIO

| FREQUENCIA (MHz) _PICO (dBpV) (dBuv)

| ~ 015a05 i 84a74 | 74a64 ]
G4 |

| 0sag | 74

l
(1) - Oz linuies doninuem linearmente com o logaritmo da frequéncia na
faixa oo 10u Lo Mz |

2. Método de medicio uus Lerturbagdes eletromagnéticas radiadas na faixa de 9 kKHz a 30 MHZ. |
em 9 da Morma f2H . EC/CISPR 15/12014) - - k
O equipamenta en. cisn sicionado sobre uma mesa ndo condutora no centro da antena loop de
2.0m.
O receptor de moedicac o conectado @ antena loop por cabo coaxial blindado e a selecdo de cada loop |
das 3 diregbes do can o s medido foi efetuada através de uma chave coaxial.
As medigdes foran 2in: no laxa de frequéncias de 9 kHz a 30 MHz. As medicBes de quase-pico
foram realizzdas = =00 ¢ frequéncias em que as emissbes de pico estavam préximas ou |
ultrapassaran 2wy Lo de B dB abaixo da linha de limite de quase-pico.
pites ((tem 4 ca 1oz BR IECICISPR 15/2014) : |
“0 iz (ltem 4.4.1 da Norma NBR IEC/CISPR 15/2014) = |
. DE " LIMITE PARA ANTENA LOOP DE |
oA (iviHz ) ~ 2m (dBuA) |
£ 50,07 88 |
CHE - 88 a 58 ] |
J 1583 58 a 22 ~
il '-;'_D____ L ey 22 = o
(1 rLyugncia de transigdo, o limite inferior se aplica
21 - U wne decresce linearmente com o logarnitmo da
frecudici nas faixas de 70 kHz a 150 kHz e de 150 KHz a 3 |
a % ‘ - o [
%
"\
\ '
i
I
f

tE ] oo oM, Bisco AL Sata 210 - Parlenon = CEP 90618-900 — Porto Alegre — RS - Brasil
Fows Fas (571) 3320 3863 — E-mail: labelo@pucrs br — Website, www.labelo.com.br
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Laboratdio du Sisale sois u pela Cgr.'.re de acordo com a ABNT NER ISONEC 17025, sob o nimere CRL 0075

ﬂi_ReIatnnu de £nsaio N° EMC 0236/2019

Lurmenaria LED - LUMOS EVD 180W - Zagonal

Ferlodo de realizagdo dos ensaios; 20008/2019 alé 22/0872019
Data de emissdo do relatorio: 28/08/2019

31L|1élu-dﬂ de JlJ_L_L- 30 G i aco

[ .urbagbes eletromagnéticas radiadas na faixa de 30 MHz a 300
{item 9 da Noia vozit 1S CICISPR 15/2014)

id
5"

3

Ensaios na faixa do 0

JU MHz podem ser realizados através das especificagbes do Anexo B
& com Os limites a)

shamo, conforme a norma.
o aqmpamew 3 e on
vez foram colocado: =
que o equiparn=ntc

2 1oi wulocado sobre blocos nao condutives, com altura de 10 cm. Que por sua
{1 sicca de metal ligada a terra, com dimensdes pelo menos 20 cm maiores

0 equipamenio eir ‘gade a uma rede de acoplamento/desacoplamento (CDM), montado

sobre uma placa de crneciada ao terra
[Bd[Faixa de 50 W2 & LU wiiz (item 4.4.2 da Norma NBR IEC/CISPR 15/2014) G
FAiXA DE [ LIMITE DE QUASE PICO
TRCQUENCIA (MHz) | (dBuv)
b 100 | 64 a 54
4230 . 94
G 300 B 61 B
yuéncia de transicdo, o limite inferior se aplica
v decresce linearmente com o logaritma da

4 faixa de 3 1 00 MHz

3 i, Bloco A, Sala 210 — Parenon - CEP 50619-800 - Pono Alegre - RS - Brasil
Teletore: 101 : 3t Fax (517 3320 28683 — E-mail: labslo@pucrs.br - Websile, www.labelo. com.br

& ~
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— = =
:'“"" a Laboratoiode 0 con L pels Cgere do acordo com a ABNT NBR ISO/IEC 17025, sob o numero CRL 0075

%ﬁglatur,g Ue Elisaio N° EMC 0236/2019

- T Lumindna | FO = LUMOS EVD 1800 - Lagone |

Periodo de realizacdo dos ensaios: 200082019 até 22/08/2019
Data de emissao do relatorio: 28/08/2019 P

Tensdes de perturbugio cunduzidas nos terminais de alimentacdo em 127 V "13
: 1
LISN: Line 1
— QIS e S2-401 VG CISPATS COND . 150kHz-30MH-z_ QP CISPR1S COND_9-150kHz_OP
—— RBW, 2 iHz +TH : - REW: 5 kHz, Line 1 Max Peak — FEW: B kHz. Line 1 Max Quasi Peak
— REW. A0 Hz, Line 1 hids Pessh S REW: 2‘»’J||z Line 1 hth}Jas:Pmk
i F — = | e R == T fs = =+ i-- =
F I i | I | I |}
120-F = . | - ! — _-=|'
- [i 1] [ | | [
[ = S— : : |
=1 |
t00-H———— mEEEE I
! |
90-F | =
-
g ok |
= F o
g Efn
§ o[t
e F :
50 e Lt
01— —
L
. S
10-F1—
Q_F...'—..__ :

T "
300k 00800 K 1M am M 1084 30 M

o
=
S

Fraguenty [H2)

R,

L/
<
1,

& Rloco A, Sata 210 - Patenon — CEP 90619-900 — Parto Alegre — RS — Brasil
fae: 17 vl Fax (51} 3320 3883 - E-mail: labele@pucrs.br — Website: www labelo com br




2015 m1a 22/08r2019
Data ge EMissag da Ealovig: 23.-’03."20\‘9
Peak _ Average Average Quasi. Quasi- Quasi-
Freoug i . FPeak Peak Status
NU bE‘-H’ L:II!' | " } ;
\ m : L Dlﬁ'ereme Peak Lirmit Drﬁerenc&
. . . : 47 4 523
]:2 3 J =T F ) ] i ¥
1 0,234 . = UBuY a3 aBuv 14.4 dg dBpv dBLY 14 9 dp FPass
T . : 327 56
281 1 e K ; i
2 <37 <8B3y 45 dBuv 18.0 dB By dBpv 23 3dB Fass
3 PRI Samy BaBYY 10598 42 sg 14.0dB  pags
452 iy |2 354 , dBuy dBuv :
o : o - 359 58
4 4877 Iili iz LR 46 dByy -15.2 dg dBY dByy  ~20,14dB Pass
539 s . A 352 60
5 12,589 ;. _ dBpY S0 dBuv -18.6 B 4By dByy  -24.8dB Pass
Moo, .. BUV s0dByy g g dB d‘*Epr, uggv 10708 pags
- AR 403 g _
Fi 17 207 Wiz GRS, a0 df-jpu’ -14.8 di dB“"u"’ dB“V 19,7 dB Pass
g ¥ iR 402 gg
3 Fhii oy U a8y -15.0 dig dBLYy By -18 8 gR Fassg
g o o 41 80 s
9 B S22 e CdBpy U dBuy -13.9 4B By dBuy 19,0 dB Passg
WV e e 396 g ;
10 27 21 MY 80dBuY 457 45 BV gguy  204dB  pagg
7z 89
Y RS RAL - n - Pa
11 PO PR dBpv dBLV 17.0dB 55
|\ | /
"ha%_
N
T,
~

I
(0 2gre — RS — Brasi
M. Sala 210 - Parlenon - CER 90619-800 - Porto Aleg

0N Hai; —r. Clezr

{51] 3320 3883
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