REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos ldiomas: INGLES — ESPANHOL ~ FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 ~ Sao Paulo - SP

LIVRO N" 116 FOLHA N° 75 TRADUCAO N° 5844

CERTIFICO E DOU FE para os devidos fins que nesta data me foi apresentado um documento em idioma
INGLES, o qual traduzo para o vernaculo no seguinte tecr:

[consta logotipo NiCHIA]

Pagina 1 de 55
Relatorio N SQETMQ748202

. Relatério de teste LM-80
. NFMWA48BAR. {,ﬁ«&,

Data de emissdo: 7 de janeirode . ' ¢ G0 ¢ janeiro de 2019
Data de inicio do teste: & de ab :
Duracio do teste: 11.000 horz

Informagdes do clier
Nome da empresa: rporation o z
Enderego: =100, Oka, K jaka- Anan-s _ '74-8601, JAPAC

Descrigao das amostrn
Nome do fabricante:
Classificagao: :
Nome do modelo:
Numero do model
CCT nominal:

"Conjunto de | Temperatu
dados caixa Gl
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[continuagao da tabela acima] _ -

| Mudanga de cromaticidade tAu'v) em 11K horas | TM-21 T2 Th-21 i
| ‘ | Projecas LTOO1K) | Projecdo LBOIT1K) | Projecdc L20{17K) ‘

i . | {horas) | lnoras] __|roras] - |

‘ ) 0.0024 T 80500 > 50500 i 35500 ‘{'_w ;
| 0.0025 >60500 | > 60500 i 35600 _#
‘ 0.0028 ; >e0800 | >60SO0 | 38200 7 /
| | 0.0034 > 60500 T 560500 | _3ee00] 1
| 0 0024 T -60500 | 48900 200000 ]
' “0.0041 [ >ece00 | 4100 [ iseod ]

INSCRICAO - RG: 35.337.471-4 - CPF: 941.141.538-53 - PMSP {ISS) 2.1 54.680-0
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ESTHER EVA HOROVITZ
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LIVRO N° 116 FOLHA N° 76 TRADUCAOQ N° 5844
~ 0.0051 ' 20200 14000 85490
L —
[consta logotipo ILAC - MRA] {consta logotipo 1A JAPAN] Signatério aprovado:

- ASNITE 0057 [consta assinatura ilegivel]
Hiroyuki HASHIMOTO,
gerente laboratorial
aboratério de Teste de
da Nichia Corporation
sumi-Cho, Anan-Shi,
774-0001,

Este relatério de t

I

Série | Nimero do m
|

: 1

o

l NFMWAB1AR.
4Bx | NFMWABIART'.
|

|

1 |
|

! : 4

| NFMWA4B4AR . i
I i4a: NFMW4B4ART f ]

i ] E——van 2
E i HRE G e 2050 Gl
| | | 105 [ 150 e I3
| NFMNABSAR - 105 Z00° . _ & 7 ]
. i /

* A categoria CCT Nominal neste documento se refere aos requisitos ENERGY STAR® par
dados LM-80.

é?fso de
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LIVRO N° 116 FOLHA N° 77 TRADUCAO N° 5844

Numeros dos modelos aplicaveis:

Este relatério de teste LM-80 se aplica a0s sequintes modelos:

Série | Numero do modelo Temperatura da caixa | Corrente de avanco | CCT nominal * [ NUmere do conjunto de
€] fmA] [Ki | dados
55 2 2200 1
55 z 2200 2
. B8 2 2200 3
85 Tz 2200 4
. 105 2 2200 5
NFMWABBAR ; 52200 . &
48x NFMWAG8ART i 3200 - 7
* A categoria CCT Nor

dados LM-80.

3 Descrigao

sfriamento
25 »

Testador do LED

4  Ciclo operacional

5. Condigbes do ambi_emé : R e
Temperatura ambiente real (Ta) Ver tabelas

¥ STAR® para uso de

e integragao, um
programavel e um

A temperatura ambiente é a temperatura do
ar a uma distancia de 1,5 mm acima da placa
de testes de confiabilidade

Fluxo de ar < 0,1 mis
| Umidade relativa <65 %
6 Temperatura da caixa (temperatura do Ver tabelas

ponto de teste)

caixa (TS), ver figura 1

~)

/ A {} f”‘
W _,f/

pPara o ponto de medigao da tem)éfra‘tura' da’
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LIVRO N 116 FOLHA N°78 TRADUCAO N° 5844

10

1.

12.

N

i 14.

maximo de manutengao-
fontes de luz LED J

cond

nclusive as

Intervalo de monitoramento d :'_:for_"lte de luz LED

incerteza da medigao fotométrica e
Medigao de fluxo 2,5% (k=2)

Manutengao de lumen 1,8 % (k =2)
Mudanga de cromaticidade relatada ao longo Ver tabelas

do periodo de medigéo

Medigbes fotométricas e eletncas
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ESTHER EVA HOROVITZ
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LIVRO N" 116 FOLHA N° 79 TRADUCAO N° 5844
Temperatura do ponto de medig8o 25°C £ 2°C
Localizagio do ponto de medi¢ao de temperatura Monitor esférico de temperatura do
ar ambiente
Método de medigao Vide LM-85-14 secado 5.3

Folha de rosto ENERGY STAR® LM-80

Informagdes administrativas e
Série do subcomponente testado:
Namero do subcom ponente _testado:

Dada de inicio do teste:
Data de mncmsao cic tes

Identificagdo do LED. s

Nome do fabmame
Numero do modeio
Descrigfo do LED:

Caracteristicas do
Paténcia total de entra
Derisidade média de cof
Densidade média de

Temperatura da meédia de
caixa ["C] a por molde de LED
2]
55 1,54
55 2.00
B85 1,54
85 2.00
105 111
105 1,54 |
- 105 2,00
| CRI representativo (Ra) do conjunto de amostras testado: Ra = 80,2 g
Espacamento minimo entre as bordas dos moldes: 0,33 mm St & e
i(‘ 2 i =
=
!

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0

P




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
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LIVRO N° 116 FOLHA N° 80 TRADUCAO N° 5844

Conjunto de dados 1: 55 °C, 200 mA

[ Temperatura real da caixa [1s] | 56.6°C | OBSERVACOES:

Temperatura ambiente real [Ta] | 53.9°C | Tse Tuforam madidas durante a configuragdo inicial.
Corrente de acionamento [ir] 200 mA | Nomero de falhas de LEDs: 0

Carrente de medicio 200 mA
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[Tradugdo da imagem acima]
Manutengao de lomen %
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Matricula n® 887 na Junta Comercial do Estado de Sao Paulo

LIVRO N* 116

Av. Paulista, 352 — B°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S3o Paulo — SP

FOLHA N° 81 TRADUCAO N° 5844

Mudanca de cromaticidade (Au'v')
Tensao de avango relativa (%)

Media e max. - min.

Média

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratorio.
O Iaboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
" . . ’ i 1

[Consta marca d'agua: Este relatorio & ¢

Conjunto de dados 1: 55 "'G‘

Temperatura real da caixa [
| Temperatura ambiente :

Corrente de acionamento.

Corrente de medicio

o

S
G

.

12

12 12, 12 12 12 12 T g

[ Media | 1048

455

| 2738 §1 0480 | 0417 | 0260 | 0530 P 7

Med | 1051

56

12744 g1 0480 | 0417 | 0260 | 0530 | i1 7
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LIVRO N° 116 FOLHA N° 82 TRADUGAO N° 5844
o 183 0.06 157 601 [ 0.0019 | 0,0016 | 0,0006 | 0,0003
Min [ 1034 454 2703 e1 (0458 | 0413 | 0259 | 0528
| Max. 1061 45.6 2756 | 81 | 0.454 0,418 0.262 0,531

Este certificado nao deve ser reproduzido parcialmente sem a aprovag&o por escrito do laboratorio.
O laboratorio é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatoria & emitido para.

[Consta logotipo: NICHIA] .

Temperalura ambients res
Corente de acionamento

Comente de medigdo .

e

LED | % e manutengso dellimen {normalizada a 100 % em 0 horas )
1
2
3
4
5
6
7
8
g
10
11
12
{
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ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos ldiomas: INGLES - ESPANHOL —- FRANCES
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LIVRO N° 116 FOLHA N° 83 TRADUCAO N° 5844

 a—

(WAdgia | 1000 | 976 1974 | 972 | 974 [ 970 | 960 | 964 | 963 | 960 | 962 | 96,0 95.1
Maa. | 1000 | O7.8 | 976 | 972 | 874 | 970 1970 [ 954 | 962 [958 | 962 | 96.1 95.2
c 000 (027031 [018 | 023 027 |03 | 033 038 | 040 | 044 | 048 0.57
Min. 1000 | 97.1 | 969 | 969 | 970 | 966 | 964 [ 957 [955 | 951 | 853 | 950 g93.9
Max 1000 | 97,0 | 978 | 974 | 978 | 915 | 975 969 1966 | 966 | 968 [ 966 959

Projecgo TM-21
Tempao 5000h | 6000h | 7000h | 8000h | 9000'h [ 10000h [ 11000h | 1 1
Entrada (média) | -0.0310 00495 | tt 1

Duragdo do teste usada
B

a

R2 Fr
L70 calculade (11K} .| 214
.70 relatado (1t
LEO caleulado (11K} |

L8O relatado (11K) -
LS0 calculado 11K)=
LE0 relatado (11K} -

Este certiﬁca&q
O laborat

{Consta marca d‘éﬁ i
[Consta logotipo: NIC

Conjunto de dados 1: 55 5C;
Temperatura real da

Temperatura ambiente rea
Corrente de acionamento [is] | 2
Corrente de medicdo : '1*2

"LED ] % de tensdo de Mﬁ? Co fe
N 1 On 500 1000 |
i I h h

11000 |
h
11 1000 | 995 | 985 88, z A £ ] 986 i
|2 1000 | 996 [ 996 | 995 [ 995 | 996 | 60.7 | 994 694 | 995 996 | 996 996
{3 1000 | 885 | 995 | 095 | 985 | 995 | 966 (994 | 995 [ 994 | 996 | 694 | 996 |
4 1 1000|536 | 996 | 995 | 985 | 895 | 99.7 | 955 | 994 | 995 | 996 | 994 | 996
5 | 1000 695|995 | 994 | 994 | 995 | 995 995 | 994 [ 994 | 096 | 985 | 9986 S
& 1000 | 995 | 595 | @55 | 995 | 995 | 987 1994 | 904 | 994 | 995 | 994 98,5
7 1000 | 996 | 996 | 995 | 936 | 996 | 668 1995 | 596 | 995 997 | 885 gg.7
|8 11000 | 996 | 996 | 996 [ 987 | 996 | 598 '996 | 996 | 996 | 997 9696 | 997
L9 1000 | 995 | 995 | 995 | 996 (996 | 997 | 985 | 995 | 995 | 997 8.6 99.7
‘0 | 1000 1 996 ! 996 | 9956 | 996 | 896 | 598 995 | 895 [ 995 | 9.7 | 995 99.7
{ 11 1000 | 994 | 995 [ 994 [ 994 (994 [ 996 | 994 | 994 |994 | 995 [ 994 ) 955
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LIVRO N° 116 FOLHA N° 84 TRADUCAO N° 5844

12 i 1000 | 994 | 994 | 994 995 | 995 1697 | 994 | 994 | 995 | 996 29.5 §9.6
n 12 12 12 12
Média | 1000 | 895
Méd. 1000 | 99.5
a 0.00 0,06
Min. 100,0 | 99,4 | 99}
Max | 100.0 | 99.6 | 82 :

Este certificado n do laboratorio.

:2005.

| % de zena&o de avanco relativ: miaﬁvag n a —
ok 5oa i moo 2000 11000
] SN h
1 ‘moom,ge.s | 99.5. "G95 | §5.6
2 1100|996 | 996 |'995- | 99,6
3 | 1000 | 825 | 995 | 995 99,5
T4 100,0 | 596 | 996 | 99.5 RN
5 | 100.0 | 805 [ 995 | 994 T
8 100.0 | 995 | 995 | 69.5 Toas
{7 11000 996|996 | 995 g 99.7
8 1000 | 996 | 296 | 585 3 1 837 |
'9 1000 95885 | 885 987 983 995 | 995 | 997 | 995 | 997 |
10 1000 | 996 | 606 | 995 gc8 | 995 [ 095 [ 998 (697 865 [997 |
11 1000 | 994 | 995 | 99¢ 986 | 994 | 994 | 994 | 995 | 994 | 695 |
12 1000 | 994  ©94 | 992 gc7 [ 994 1994 1935 [ 096 565 | 996 |/
'
— |
%
r\\ INSCRICAO — RG: 35.337.4714 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0
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FOLHA N° 85

TRADUCAO N° 5844

+

Tanperalura ambienie (82

Corrente de acionamentg:

o 3

n 12 12 12 A2
Média | 1000 | 89.5 | 995 | 99,5
Méd. [ 100.0 | 995 | 99,5 | B95T 14
o 0,00 | 0,06 006

Min. | 1000 | 9941

Max | 100,0 | 936 |-

12

996

9886

0,07

595

\tgg'{

&a laboratério.
5:2

o

0n

500h

Mudangg dnmaik:did Asfv'

0o00h |

10,0000

00014 |

0.0000

0.0018

0.0000

0.0C016

0.0000

0.C018

0.9000

DCO16

0,0000

0.0014

i 0.0015

0.00C00

0.0018

=25
2
N
-4
;.
S|
[N
L

£.0000

0,0016

; 0.0000

| 0.0000

0.0018

0.0017

iy

0,0000

0.0016

Y WY SN
| o

'l
|

| 0.0000

0.0017 |
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LIVRO N 116 FOLHA N° 86 TRADUCAQO N" 5844
1
s g <

L

n 12 12

Média | 0.0000 | 0.0016

Méd. | 0,0000 | 0,0016

o 0,0000 | 0,0001

Min. | 0,0000 | 0001410,

Max 0.0000 | 0.0018

[Continuacdo da tabsla’

| 6000 h 7000 R

| 0.0025 :

0.0024

0,0023

0,0022

0,0023

0.0023

0,0028

0,0025

0,0025

0.0025

{00024

0.0024

(»

]

12 | 12 17 12 12 : 112

0.0024 0,0025 0.0025 0.0025 | D.002E 0.0024 i |

0.0024 | 00024 | 0.0024 | 0.0025 | 0.0025 0.0024 ]

| gpooor | 00001 0.0001 0.0001 | 00602 0.0002 11
| [o0022 100023 0.0023 | 00023 | 0.0023 0.0022 T
t (00025 0.0026 90027 ] 00027 | 00029 0.0027 fife Ly

.«”' /

‘ [
Este certificado n3o deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratorio
/

1
\/
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LIVRO N° 116

FOLHA N° 87

TRADUCAO N° 5844

QO Iaboratério é certificado de acordo com a Norma Internacional ISOMNEC 17025:2005.

[Consta logotipo: NICHIA]

Conijunto de dados 1: 55 °C, 200 mA

Temperatura real da caixa [Ts]

566 °C

Temperatura ambiente real [T.]

538 °C,

Carrente de acionamento (Ir]

200 mA

Caorrente de medicdo

TSQTHQW :;' =

i#

[Consta marca d'agua: Este relatério € emitido para a Unicoba Energia S.A]

LED
‘Nl

2

-
(4

5

6

7
s
s
10
111

12

T ) ]

n 12 12 12 12 2 11 iz .

Média | 0.2604 | 0.25688 | 0.2567 | 02585 | 02564 | 0.2582 | 0,2582

. Med 0.2602 | 02586 | 0,2585 | 02583 | 0.2582 | 0.2580 | 0.2580 i .

o 0.0006 | 0.6006 | 0.0005 | 0.0006 | 0.0006 | 0.0006 | 0.0006 |

Min._ | 0.2596 | 0.2570 | 0,2578 | 0.2577 | 0.2575 | 0.2574 | 0.2574 I L

| "Max | 02615 | 0.2602 | 02600 | 02588 | 0.2598 | 0.2595 | 0.2505 | |
| [Constinuacdo da tabela acima] _

[ 6000 h 7000 h BOCCh [ 9000R | 10006n | 11000k o jL oy
02578 0.2574 0.2574 102573 | 02572 0.257a A

(L
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LIVRO N° 116 FOLHA N° 88 TRADUCAQ N° 5844
0,2586 0.2586 0,2585 0,2586 0.2586
0,2579 0,2578 0,2579 0,2578 0.2578
0,2564 0.2583 ,2583 0,2583 02582
0,2579 0.2578 0,2579 0.2578 0.2578
0,2584 0.2582 0.,2583 0,2582 0.2582
0.2586 0.2586 0.2588 0,2566 0.2585
0.2593 0.2592 0,2592 0,2592 0.2580
0.2572 0.2571 0.2571 0,2571 0,2570
0.2576 0.2576 0,2576 S1I02sTe:. ALY
0,2575 0,2575 0,2576 :

02577 02577

Conjunto de dados 1 55 "C 200 mA

Temperatura real da caixa [T]

5686°C

: GBSERVN;OES Sn il A

Temperatura ambiente real [T4]

538°C

| Ts & T, foram medidas durante a wafguracio inicial

Corrente de acionamentio [l=]

200 mA

Nimero defathas de LEDs: 0

Corrente de medicio

200 mA

TABELA 16
Cromaticidade

LED | Cromaticidade v

N¢ Oh 560h [ 1000n

2000 h | 3000n | 4000 R | 50000

1 0.5291 | 0.,5287 | 0.5287

0.5285 | 0.5286 | 0.5285 | 0.5285

2 05307 | 05304 | 0,5303 | 0,5302 | 0,5304 | 0.5302 | 0,5302 ]

INSCRICAO - RG: 35.337.4714 — CPF: 941.141,538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N" 116 FOLHA N° 89 TRADUCAQ N° 5844

3 0.5294 [ 0.5291 | 0.5201 | 05290 | 0.5291 | 0,5290 | 0.5291
4 0.5311 | 05308 | 0,5308 | 0.5307 | 0.5308 | 0,5307 | 05307
5 0,5304 | 0.5301 | 0,5301 | 6.5300 | 0,5302 | 0.5301 | 0,5300
6
7
g

0,5285 | 0.5292 | 05292 | 0,6201 | 0,5292 | 0.5291 | 0.5291 “"
0.5304 | 0,5300 | 0.5300 | 05298 | 0,5300 | 0.5289 | 0.5300

— 0.5312 | 05307 | 0.5306 | 0.5305 | 0.5307 | 0,5306 | 0.5305
9 105293 | 05290 | 0,5289 | 0,5288 | 0.5290 | 0.5288 | 0.5269

10 05285 | 05279 | 05278 | 0,5278 | 0,5278 | 05278 | 05278
11 0.5304 | 0,5301 | 0,5301 | 0,5300 | 0,5302 [ 0,5301. SML
12 0.5289 | 0.5284 | 0.5284 | 0,5283 |-0.5285 | 0.5254 ‘n

n 12 12 B i o4 ; b b ]
| Média | 0,5299 | 05285 i 4 | 0,5296 | 0,5284 | 0,5294

| Med. | 05299 | 05206 ' ‘ ] L !

o 0,0008 | 0.0008 |
Min. | 0.5285 |"05278 }.
Max_ [ 05312 osssaﬁ

{ 8000 h
| 0.5283
40,5301
0,5290
0,5306
0,526%
0,5290
0.5298
| 05304
| 05287
05277
05300
0.5283

INSCRICAQ - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N° 90 TRADUCAO N* 5844
! -

12 12 12 12 12 12

0.5263 05282 0,5292 0.5293 0,5202 0,5293
0.5294 05293 0,5293 0,5293 0,5293 0,5294
0.0010 0.0010 0,0010 0,0010 0,0010 0,0010
0,5277 0.5277 0,5276 0.5277 0,5276 0,5277
0,5306 0.5306 0,5305 05306 | 0.5305 0.5307

Este certificado n&o deve ser reproduzido pa

Ao por escrito do laboratdrio.

O laborattrio & certificado de a ISO/IEC 17025:2005.

Temperatura realdﬁi&

Temperatura ambignte res

Cormrente de acionamenta

Corrente de mediqéugs}‘

3

-

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0




REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Pdblica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
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LIVRO N® 116 FOLHA N° 91 TRADUCAO N° 5844

?"’3! i
\a= _

EEREE R R

L Viartenance M

platoe Farward Vo ge N1
sedusBELEEY

[} & o
ig g

EEREE

COvamescy ivk (3d)

[Tradugo da imagem acima)
Manutengao de limen % i
Mudanga de cromaticidade (Au'v')
Tens3o de avango relativa (%)
Media e max. - min.

Média

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP {ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N° 92 TRADUCAO N° 5844

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagado por escrito do laboratorio.
O laboratério & cerlificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d’agua: Este relatorio @ emitido para a Unicoba Energia S.A]
[Consta logotipo: NICHIA)

Conjunto de dados 2 55 °C, 250 mA . < |

Temperatura real da caixa [Ta]
Temperatura ambiente real [Ta] -
Comente de acionamento [ks] -
Corrente de medicio

LED Fluxoe de | Ti
N® luminosidade |
oV [Im] -
1 1266
2 1257 AT
3 1271 P |
4 1255 B -
5 1253 .M
5 1280
7 1265 i
8 1278 ) T
9__ 1277
10 1262
11 1283
12 1258
e el
I— S r (il =
| RISRITEINUPRSISNIITR ES—————rprn - NVVSR——- ——— . i | ? :“
[ SN 2 - 2 S 05 F A I 12 12 \
| Média 1287 | 472 3748 118 0460 | 0417 | 0.260
Med 1285 473 2742 1118 0461 | 0417 | 0,280
g 10.4 0.10 215 0.02 90023 | 00018 | 0,0009
_Min__ | 1253 27 1 2712 1.8 0455 | 0414 | 0.258 | 0.
[ Max. | 1283 474 [ 2787 T11.9 2263 | 0419 | 0261 |0,




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES

Matricula n® B87 na Junta Comercial do Estado de Sao Pauio
Av. Paulista, 352 - 8°Andar - CEP: 01310-000
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LIVRO N® 116 FOLHA N°93 TRADUGAO N° 5844
Este certificado n2o deve ser reproduzido parcialmente sem a aprovacao por escrito do laboratério.
O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005,
[Consta marca d'agua: Este relatério € emitido para a Unicoba Energia S.A ]
[Consta logotipo: NICHIA]
Conjunto de dados 2: 55 °C, 250 mA
Temperatura real da caia [Ts] | ‘
_Temperatura ambiente real [T.]
Corrente de acionamento [l;] 1
Corrente de medigio
LED ]
N°
1
2
3
4
5
3
7
8
9 —d
10
11
12
0 7|9z 137 |4z |12 1z 11 % 12 117 |12 iz |13
| Media 1000 [ §77 (975 |97t 974 | 370 1958 1965 (963 (961 [963 [ 961 [953
 Med_ {1000 | G77 | 975 (97,2 974 [ 970 (970 |95 |94 | 061 | 963 [ 962 | 954
g 0,00 020022 (014 [ 019 [ 022 (025 027 | 029 [032 032 |037 | 038
Min 1000 1974 [ $71 | %88 969 [ 985 | 963 [958 | 955 [ 952 | 954 | 952 | 943
[ Max. | 1000 {980 | 977 | 973 976 | 972 | 972 | 968 | 866 [ 963 1966 [ 965 | 957




REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL ~ FRANCES
Matricula n® B87 na Junta Comercial do Estado de Sdo Paulo
Av, Paulista, 352 — 8°Andar ~ CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S8o0 Paulo - 5P

LIVRO N" 116 FOLHA N° 94 TRADUCAQ N* 5844
Projecao TM-21
Tempo 5000 h 6000 h 7000 h B0OO h 9000 h 10000 h 11000 h

| Entrada (média) | -0.0312 [ -0.0350 | -0,0375 | -0.0402 | -00381 | -0.0393 | -0.0484

, Durazao do leste usada 5000 h a 11000 h | Equagdo de ajuste de curva:

'B 0.978 @it)=Bexp(-at)
a 2.11E-08
RZ 0.767 Equagio de m; Gtil da manutengio do iimen:

[ L70 calculado (11K} | 158000
L70 relatado (11K) | > 60500
LBO calculado (1K) | 95300
L8O relatado {11K) | > 60500 ;
LS80 calculado (11K) | 39600
| LSD relatado {11K) 396%* ;

it mlalrgm_ irg!

Este certificado naoﬂ g "; o pa; , ema 50°pt s.;cntu do laboratério.
0] 1abmat¢ﬁ‘6 G do de ; OIm : : G 7025 2005.

[Consta marca d'ag s =

[Consta !ogotipoifﬂlb i1£

Conjunto de dados::

| Temperatura real da

| T ratura ambiente real’
Corrente de acionamento [l¢
Corrente de medicho  #-1

INSCRICAQ ~ RG: 35.337.471-4 — CPF: 941.141.538-53 —- PMSP (ISS) 2.154.680-0
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LIVRO N" 116 FOLHA N°95 TRADUCAO N° 5844

1212 |12 |12 |12 32 a2

L5} NEE R 12 12
_Média 1000 | 995 | 99,5 | 99.5 | 9985 | 996/ 99,7 | 98.5-1\90.573,/896°1 997 | 996 99.8
Méd. | 1000 | 994 | 885 | 995 99;“5} 20 BA6y | 897 | 996 99.8
o 0.00 | 006 | 0,05 | 0,04 [ 0,05 ] : "0,06 :1:007..| 0,07 | 010
Min__| 1000 | 994 | 954 | 894" . _ - A : L1595 | 996
Max. | 1000 | 996 | 996 ' 93,_5“ 1:898 _ | 888 : : 887 99,8
S P U SESmiey Sl : &

critG do laboratério
17025:2005.

Este certificado nz'lq HrodL 2ic

(]

Mudangs de cromaticidade au’\r'
Gh | 500h | 1000h.| 2000h |
0,0000 | 0,0018 | 0,0018 | 0.0024- .0 ;
0,00C0 | 0,0017 | 0.0015. ..ssn..o?'-oonz't~
0.0000 | 0.0018 | 0,0019 | 00021 T0.0021 |
. 00000 | 0,0018 | 0.0018 | 0.0022 | 0.0022
0.0000 | 0.0017 [ 0,0019 | 00021 | 0.0020
0.0000 | 0.0019 | 0.0020 9002&;;. 10,0023
0.0000 | 0.0018 . 0.0020 | 0,0021 | 0.0023 4
0.6060 | 0.0017 | 00018 | 0.0021 | 0.0021 |
0.0000 | 0,0019 | 0,0020 | 0.0022 | 0.0022 :
10 ©,0000 | 0.0018 | 0,001 | 0.0022 | 0.0022 |
R 0,0000 | 0,0018 | 0,0018 | 0.0021 | 0.0021 |
1z | 00000 ; D.0O1& | 0.0019 | 0.0920 | 0.0021




LIVRO N* 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo

Av. Paulista, 352 - 8°Andar - CEP: 01310-000
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FOLHA N° 96 TRADUCAO N° 5844
i -

n 12 12 12 2 AR

Média | 0.0000 | 0.0018 | 0.0018 1| .0.0024.| 0.0024 | 1

Méd. | 0,0000 | 00018 | 0.0018 1.1 0.0023 | 0002347 /1

o 0,0000 | 0,0001 | 0,0001 i %1 00001 | ML

Min__| 0,0000 | 0,0017 | 0.0018. |0, )020:1.0,0023 | 0,0022

Max. | 0.0000 | 00018 | 00020 0.00 '
Continuagao da tabela acimal..

6000 h i

0.0025

0.0025

0,0025

0,0026

0,0025

0.0025
0.0026 ;
0.0025

0.0027

0.0025

0.0025

0,0025

foE  y

12 12 g A2 ; WP

0.0025 0.0025 - 0,0026 -0,0027 0,0027 00025

0.0025 0.0025 0.0026° 0,0027 0.0027 0.0025 iz
0.0001 0,0001 0.0001 0.0001 0.0001 0.0001 """
00025 | 6,0025 0.0025 0.0025 0.0026 0.0024 g
| 0,0027 0.0028 0.0028 | 0.0025 0.0029 | 0.0028 .

Este certificado nao deve ser reproduzido parcialmente sem a aprovagdo por escrito do Iaboratb:io,‘
O laboratorio & certificado de acordo com a Norma Internacional ISOAEC 17025 2005

[Consta marca d'agua’ Este relatério @ emitido para a Unicoba Energia S A |

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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SPANHOL - FRANCES

LIVRO N 116 FOLHA N2 97 TRAD{EC?\O N° 5844
[Consta logotipo: NICHIA]
Conjunto de dados 2: 55 °C, 250 mA
Temperalura real da caixa [Tg) | 557 “C_| OBSERVACOES:
Temperatura ambiente real [Ty] | 52.0°C | Ts e T. foram medidas dmgnte a configuragdo inicial
Corrente de acionamento [I] 250 mA Namem da‘iaﬁnsdc LEQ& .
Corrente de mediclio 250 mA | 11 E I
Wiy A4
¢ ; e ﬁ
[ LED | Cromaticidade u’ o e e g
N 0h 500 h.. -1 :
1 0.2596 | 0,2679: K
,_2 0.2605 | 02580 0. - y H
3 0,2590 | 025721 2 P
4 0,2601 | 0.2
5 0,2615 | 0.2
6 0.2600 | 0.2
7 0,2606 | 02589
B 0,2611 | O, .
3 0,2598 | 0.2
10 0,25¢4 | 0,2 .
11 0,2584 |02 i
12 0.2605 02588
ol |
—F= -
=2
n 12 RIS L T
Média | 0.2600 | 0.2584 | 0.2582 | 0. .
Méd | 02601 | 0,2583 | 0,2582 |
o 0,0009 | 0,0009 | 0,0008
Min_ ! 02584 1 0.2567 | 0.2567 b=
["Max_ | 0.2615 | 0.2589 | 0.2587 !

‘[Contmuar;ao da tabela acima]

t [ 8000 h 7000 h [ 8000 h 9000 h 10000 h 11000 h Fi
| pas72 | 0.2571 [ 02571 02571 0.257C 02573
0.2582 0.2580 | 02581 | 02579 0.2579 0.2579
| 02568 0,2565 10,2566 0,2566 0.2565 | 02567 | 1 -
02576 0,2575 70,2575 0.2574 02574 | 0.2575 |
0,2552 02531 0.2582 0.2591 0.2580 | 0.2593 1
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LIVRO N° 116 FOLHA N° 98 TRADUCAO N° 3844

| 0.2576 0.2575 0,2576 0.2576 02575 | 02577

0.2582 0.2580 0.2580 0.2560 02579 | 0.2582

0,2588 0.2587 0,2587 0.2587 | 0.2588 0.2588

0.2573 0.2573 0.2572 0.2573 0.2572 0.2574

0.257 0.2570 0.257¢ 0.2568 0.2569 0.2571

0.2560 0.2560 0.2560 0,2559 0,2558 02561

0.2581 0.2581 0,2580 0.2580 0.2580 [ 0.2582

i2

0,2577 BERL . A

02576 02576 - | APl

0.0008 00099 T oL | T

0,2560 10,2561 ¥ 4n | BN

0.2562 : e

Este certlﬁcadonaoz to do aboratrio.
C Iaboratdric R:QZ‘S 2005.

[Consta marca d' agu;lkﬁ"*s m,
[Consta Eagotipo: NICHIA]
Conjunto de dados 2° 55 °C, 250 m

,_Temperatura real da caixa [Tg] | 557 *C {0

Temperatura ambiente: real,[‘l‘g B20°C | Tew’ xfo ;

Corrente de acionamento ﬂﬁl_ﬂ 250 mA | o de fnmw LEDs o

Corrente de medicdo . - ZSDmA i e

‘TABELA26
Cromalicidade

LED | Cromaticidade v' o

Ne on 500n | 1000h | 2000 h | 3000 h | 4000 h | 5000 h I 1 Ao b
1 0.5289 | 0,5284 | 05283 | D.5281 | 05283 | 052872 | 0.5282 % B rae
2 0.5310 [ 05304 | 0.5304 | 05303 | 0.5304 | 0.5303 | 0.5303 | I 1 T,
i3 0.5301 | 05296 | 0,5296 | 0.5294 | 0.5296 0.5284 | 0.5294 ; | {
[(a 05311 | 0.5306 | 05305 | 0.5304 | 0,5306 _0.5304 | 05304 | i S
{5 0.5304 | D.5300 | 0.5299 | 05208 | 0,5300 05298 | 05288 | i R
[ 5 05303 | 0.5299 | 05298 | 0,5257 | 06,5258 | 05297 | 0.5297 | = g

INSCRIGAQ - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N" 116 FOLHA N°99 TRADUCAO N° 5844
7 05302 | 05296 [ 05256 | 05295 | 0,5286 | 0,5294 | 0,5295 I
8 0,5307 | 0.5301 | 0.5301 | 0.5300 | 0.5301 | 0.5301 | 0.5300
9 05288 | 0,5281 | 0,5280 | 0,5280 | 05282 | 0.5280 | 0.5280
10 05288 | 05281 | 0.5281 | 0.5280 | 0.5282 | 05280 | 0,5280
11 05282 | 05276 | 0.5275 | 0.6274 | 05276 @ 0.5273 | 0.5274 B
12 0.5306 | 0.5300 | 05299 | 0.5298 | 05300 | 0.5299 | 0,5209
n 12 12 -+
Média | 05268 | 0,
Med. | 0,5303 | 0,5297.
g | 0,0010 |.0.00
Min. | 05282 | O
Méx. | 05311 | 0.530K i
Continuacao da tabel
6000 h 7000 h B
0,5281 0,5280—¢
0.5301 05300 ;s
05294 105293 oo
0,5302 05302 %
0,5297 0.5285 -\
05296 0.5285 5[
0.5294 05253 105292
0.5300 05299 05208 &
0.5278 0.5278 05278 % 1|1 0.5277
0.5279 10,5279 05278 - (10,5278
0.5273 0,5271 . 05271 4205271
05238 | 05297 o . : k5

—d o i

12 12 2 | 12 f12 112 i i
0.52%1 05280 | 05290 | 0.5290 05288 | 05290 | B :
0.5285 05294 | 05294 | 05294 05284 | 05295 | 0

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 —- PMSP (ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N° 100 TRADUCAO N° 5844
6.0010 0.0010 | 0.0010 0.0010 0,0010 0.0010
0.5273 0,5271 0,5271 05271 05271 0.5272
0.5302 0,5302 0 5302 05302 0.5301 0.5302
Este certificado n3o deve ser reproduzido parcialmente sem a aprovagéo por escrito do laboratério.
O laboratério é certificado de acordo coma Normajntemacmna! ISO/NEC 17025:2005. \-’i‘

INSCRICAO — RG: 35.337.471-4 — CPF: 841.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N°® 101 TRADUGAO N° 5844

Lumes Vaetanance M|
susasss HEER

Reatna Formand Vo mge P

unaesBEEEER

Crompncn InR Auv)

-1 L]
asms |-

s
L5 =]
> o
DIET
L2
o3z
.25 -]

b

=

(Tradug@o da imagem acimaj
Manutengao de lumen %
Mudanga de cromaticidade (Au'v')
Tens&c de avango relativa (%)
Média e max. - min

Media

Este certificado ndo deve ser reproduzido parciaimente sem a aprovagao por escrito do laboratorio. ’
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LIVRO N" 116

REPUBLICA FEDERATIVA DO BRASIL
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FOLHA N® 102

TRADUGCAQ N° 5844

O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatdrio € emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA]

Conjunto de dados 3: 85 °C, 200 mA

I Temperatura real da caixa [Ts]

854 °C |-

| Temperatura ambiente real [Ta)

834°C/) T

i

Corrente de acionamento [lg]

200 mA N

Corrente de medicao

1200 mA 4

LED | Fluxo de |

N® lumingsidade

DV [im]

1 1058 X
{2 1045 ; 0,267 —
13 1042 10418 | D260 | o
L4 1053 04151 | 0,260 40

5 1056 B 7 | 0417 ] 0,262 140,530

5 1040 il 10419 | 02617 {0531

7 1031 AP 418 10,261 -1 0, T

[ 1033 4185 | 0260 053000 |

g 1058 418~ | 026 w i e

10 1058 0418 j 0,261

11| 1041 641
12 1052 :

n 12 12 12 12 12 12 2 12
TMeédia | 1047 455 [ 2730 51 10462 ' D418 | 0261  0.530
[ Med | 1049 45.6 [ 2726 8.1 (0482 | 0418 [ 0.261 | 0530

c | 9.9 [ 8,10 18.6 | 0.02 $.0020 | 00014 | 0.0008 | 0.0008 |

Min.__| 1031 | 452 2599 [ 9.1 0458 [ 0435 [ 0255 |0829 | 1

Max_ | 1053 | 45.7 2763 EX €484 | 0419 [ 0262 | 0531

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratorio.
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LIVRON° 116
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FOLHA N° 103

TRADUGAQ N° 5844

O laboratdrio é certificado de acordo com a Norma Internacional ISOAEC 17025:2005.

[Consta marca d'agua: Este relatorio é emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA]

Conjunto de dados 3: 85 °C, 200 mA

Temperatura real dacaixa [Tg] | 854 °C | OBSERVACOES: . /| /)
Temperatura ambiente real [T,] | 83.4°C | TeeTa medidas dura
Corrente de acionamento [lr] 200 mA |-
Corrente ce medicaa 200 mA |
LED | % de manuten
Ne Oh 500 |
h
1 1000 | 97.6 1
2 1000 | 9711
3 1000 [ '97.2 |
4 100.0 | 98,0187
5 100,0 | 97.8.1 07
6 100.0 | 98.0%
7 100.0 | 57,8\
8 100.0 | .G85
g 100.0 | 875
10 1000 | 578 [,
11 100.0 | 88,1
12 1000 | 985
n_ 12 12 | 12 12 12 Pz 12 12 1255512 12 12 12
Média | 1000 [ 978 | 674 | 671 [ 973 | 570 | 570 | 966 | 9655 | 962 | 864 | 963 | 453 —
Méd. | 1000 [ 979|875 [ 972 | 975 | 972 | 972 |97 | 556 | 964 865 | 963 | 953 i
o 000 (044048 (058 066 | 068 | 070 |072 [072 |070 | 070 [071 |0.76 T
Min 1000 | 971 | 966 | 96.1 | 961 {958 | 857 | 952 | 951 (950 | 951 (950 | 937 /
Max. [ 1000 | 985|983 (963 [986 | 983 | 984 [98C [ 978 | 976 [977 | 977 | 966 &
Projegdo TM-21 L
{ Tempo | 5000 n | 6000 h | 7000 h | 6000 K | 2000 h | 10000 | 11000 | | | 1 5 Jen

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 —- PMSP (1SS) 2.154.680-0




REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ

Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL ~ FRANCES

Matricula n® 887 na Junta Comercial do Estado de S&o Paulo
Av. Paulista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: {11) 3287-3200 - S0 Paule - SP

LIVRO N* 116 FOLHA N° 104 TRADUCAO N* 5844
N h _h
Entrada | - - - - - [ -
(média) | 0.0301 | 0.0348 | 0.0360 | 0.0382 | 0.0368 | 0.0377 | 00483
Duragdo do tesle usada | 5000 h a 11000 h | Equagdio de ajuste de curva:
B 0.980 ®(t)=Bexp(-ct)
a 2.18E-06
R2 0,732 Equagdo de vida Util da manutengéo do limen.
- L70calculado  (11K) | 154000 notas L mkmgﬂm ?)fu i
. L70 relatado (1K) | > 60500 »horas. .
| LBO calculado  (11K) | 93200 oras
. L80 relatado {(11K] | > 60500
. L90 caleulado  (11K) | 39200
[LSO0relatado __ (11K) | 39200
Este certificado naod o do laboratario.
O laborat 17025 2005.

[Consta marca d'ag
[Consta Iogotipo*’;f:i!

Conjunto de dado
| Temperatura real da

Temperatura ambients
| Corrente de acionament
| Corrente de medicdo

LED | %de behséode avanca rel e
Ne ;0!1 RE 2 5900 16000 | 9D00 | 10000 -moo
{ A lh g h AR

1 1 100,0° 1004 . 100.1 | 1K 100,4 | 1003 100 5

2 100.0 } A1 1004 1‘300.2 il 1006 | 100.5 | 100.8

3 100.0 ~1C0.1 | 1004 | 100.2 1006 | 1006 | 1008

4 100.0 1:100,3 | 1006-1 100.5 :100;5-’“%100,7 1010} 1010 | 101.3

5 100.0 1001 | 1004 1 %001 [ 100.2° [ 100,2 | 1004 | 1003 | 1005

6 100.0 | 99, 8 1899 110021999 [ 100010001002 ' 100.2 | 1003

7 | 100.0 | 99, 1000 1 100371 100.0 | 100.0 | 100.0 | 1003 | 100.2 | 1004

8 | 1000 ] . 9, 99.9 [ 1001 | 99.9 | 100,0 | 100.0 | 100.2 | 100.! | 1602 |

g | 1000 | 99.8 | v9.8 | 100.0 mm 11002 | 100.5 [ 100.2 | 1003 | 100.3 | 100.5 | 100.5 | 100.7 | |
10 1000 | 69,7 | 998  ©09 1999 | 100.0 1002  99.8 | 1000 | 100.0 | 100.2 | 100.2 | 100,/ ;
11 1000 [ 996 | 997 998 | 100.0 | 100.1  100.3 ' 100.1 | 100.1 | 100.2 | 1004 | 100.4 | 1005 4
12 11000 |1 998 1 997 [ 998 | 850 1000 1002 1000 | 1001 | 100.2 | 1004 | 1003 ! 1005 fi
r ; T T e
i i eidbl o e R | = 2= = Sp—— o
L i
i |




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES —~ ESPANHOL —~ FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Pautista, 352 - 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&o Paulo - SP

LIVRO N° 116 FOLHA N° 105 TRADUCGCAO N* 5844

n 12 12 (12 |42 |12 12 Lt adn a2 laz 11z 112 1@ iz

Média | 100.0 [ 88,7 | 99.8 | 99.9 | 100,0:} 1001 { 100,34 100.1/ | 100.2:/100.2 | 1004 | 1004 | 1006
Méd_ | 1000 | 995 | 997 | 99.9 | 1000} 1004 | 100,3.| 1001 |:4D02 | 100.2 | 1004 | 1003 | 100.5
o 000 [011[010 | 009 [008 {.0125] 018 [01651 024 [025 |028 ~
Min. | 1000 {995 | 996 | 9897 .99 & 100, _A%300,0.°900,004 1002 | 1001 | 1002
Max. | 1000 | 99.8 | 98.9 | 100.0.|/10040] 1003} | 100,57 11 1010} 101,0 | 101.3 i
: T Y Ca i,

Este certificado ndc deve sérrepraduzido parcialme te sem ad 0parescrito do laboratorio

O iaboratério & ! e 7

?0?5:2005,

[Consta marca d'ag{,ga" E

Temperalura ambierta feal [Tx] | B34
Corrente de acionamento [ig] ;

00018 0021 | 0, ,002: i,
11 00000 | 0,0017 | 0,0018 | 0,0020 | 0,6020 | 00022 | 0.0023 | -
12 0.0000 | 0,0017 | 0.0018 | 0.0020 | 0.0020 | 0.0022 | 0.0023 -

4

INSCRICAO — RG: 35.337.471-4 - CPF: 941.141.538-53 - PMSP {ISS) 2.154.680-0
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LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ

Tradutora Piblica Juramentada nos Idiomas: INGLES ~ ESPANHOL - FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sao Paulo

Av, Paulista, 362 — 8*Andar — CEP: 01310-000

Telefone/Fax: {11) 3287-3200 - S&o Paulo - 5P

FOLHA N° 106

TRADUCAQ N° 5844

1

n 12 12 12 12 12 12 12

WMédia | 0.0000 | 0.0018 [ 0,0019 | 0.0021 | 0,0022 | 0.0024 0,0024

Méd. | 0.0000 | D,0016 | 0,0019 | 0,0021 | 0,0022 | 0,0024 | 0.0024 .

o 0.0000 | 0.0001 | 0,0001 | 0,0001 |-0,0002 | 0,0002 | 0.0002 |

Min. | 0,0000 | 0.0017 | 00018 ,0020 . 0, AN ;

Max. | 0.0000 | 0,0019 | 0,0021

Constinuacao da tabela acimal

6000 h 7000 h BOCCh.

0.0025 0.0026 0.0027

0.0028 0.0031 L

0,0028 0,0030 |

0.0026 0.0027 - 4.0

0.0027 0.0028

0,0027

0,0028

0.0025

0.0028

0.0027

0,0024

0.0025 =
12 ;

6.0027 | 0,0027 ]
0.0027

" 0.0002 000 ;

0.0024 0.0025 0.0025 0.0025 =5
0.0029 0,0031 0.0032 00032 | 0.0032

Este certificado nao deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratorio;

[Consta marca d'agua: Este relatério é emitido para a Unicoba Energia S A |

)

#

O laboratério é certificade de acordo com a Norma Internacional ISO/EC 17025 2005.

[Consta logotipo: NICHIA]

|

INSCRICAO - RG: 35.337.471-4 - CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ

Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo

LIVRON" 116

Av. Paulista, 352 — 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S0 Paulo - SP

FOLHA N° 107

TRADUCAO N° 5844

Conjunto de dados 3: 85 °C, 200 mA

Temperatura real da caixa [Ts]

854°C

Temperatura ambiente real [Ta]

834 °C

OBSERVACOES:
Ts & T, foram medidas durante a configuragio inicial.

Corrente de acionamento [l] 200 mA | Numero de falhas ce LEDs: O
Corrente de medicio 200 mA
. TABELA3S
_-Cromaticidade, |

LED | Cromaticidade u' 2

N°  iOh 500 h

1 0.2607 | 0.2580 .

2 0,2608 | 02590 |.02 -

3 0,2604 | 0,2586 1

4 0,2602 | 0.2585.

5 0,2621 | 0.2604]}

3 02610 | 0.2594.|

7 0.2614 | 0.25861

8 0,2602 | 0.2586-1.0.2

g 02612 | 02534 [

10 0,2614 | 0,2588 1.0,

1|

1z

¥ e -
7 ~]

n__ |2 12 o). 1% s timp o = i

Média | 0,2607 | 0.25680 ! 02588 | 02587 | 02586 [ 02584 | 0,2584

Med_ | 02608 | 0,2500 | 0,2589 ! 0,2588 | 0,2586 | 02584 | 02585 |

I [ 0,0008 | 0.0008 | 0,0008-] 00008 | 0,0007 | 0.0008 | 0.0008 A I !

"Min. | D 2594 | 0.2577 | 0,2576 | 02575 | D,2574 | 02572 | 0.2572 .. 1 i

Max. | 0.2621 | 02604 | 0.2602 | 02601 | 0.2500 | 0.25%6 | 0.2598 I i

Continuagdo da tabela acima] o

B000h | 7000h | BOCOK 9000 h 10000 h 11000 k

| 0.2584 0.2583 [ 0,2582 0.2581 0.2581 0.2580

02582 10,2580 170.2578 0.2579 0.2578 02578

102577 | 02576 0,2574 0.2574 0.2574 0.2575

0.2578 0.2578 | 0,2577 0.2577 02576 | 0.2577

{ 02586 0.2595 0.2595 0.2595 85,2563 | 0.2593

0.2585 0.2584 0.2584 0.2583 02582 | C.2584 B

0.2567 0.2587 [ 02586 | 02586 | (.2586 0.2587




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES ~ ESPANHOL — FRANCES

Matricula n® B87 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 ~ B*Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N 116 FOLHA N° 108 TRADUCAQ N° 5844
02578 | 02576 | 02578 0.2578 0.2576 0.2577
02586 02586 0.2585 0.2585 02583 0,2584
02589 | 0.2688 0.2587 0.2588 0,2586 0,2587
0.2570 0.2569 0,2568 0.2570 0,2568 0.2570
02572 0,2571 0.2571 0.2571 0.2570 0.2571
ik

12
0.2552
0,2583
20,0007
0,2570 =
(02596 + :
2y i
Este certificado : O ‘do laboratdrio.
O laboratdrio: 25:2005.

97 g
[Consta marca d'agl‘féif

[Consta logotipo. NIGI:!

Conjunto de dados 3: 85 °C, 200 mA«

e T

Temperatura real da caxa [Tg] |

Temperatura ambienie real [Ta] | 8

Corrente de acionamento [ls]
Corrente de medicido -

!

[ N° [on__[5c0h | 1000h | 2000 ] 3000k | 4000h [ 5000R] | i s

.~ TABELA36
~ Cromaticidade

i

LED | Cromatcidade v'

. 05306 | 05301 | 0.5301 | 0.5299 | 0.5301 _ 0,5300 | 0.5300

0.5311 | 0.5304 | 0.5303 | 05302 | 0.5303 __0,5302 | 0,5301
0.5307 | 05301 | 0.5300 | 0,5296 | 0,5300 _ 0.5296 | 0.5288

0,521 | 0,5285 | 05284 | 05283 | 0,5284 | 05283 | 0.5283 | — el Al

0.5306 | 0,5301 | 05300 | 0,5299 | 05301 | 0.5298 | 0.5299 & 2
55312 | 0,5306 | 0,5306 | 0,5304 | 05305 | 0,5304 | 0,5305 | | s

-lmu‘hu;hj-‘

05308 | 0.5303 | 0.5303 | 0.5301 | 0.5302  0.5302 | 0.5301 1 i

I;;
[

| 05305 | 05302 | 0.5307 | 0.5300 | 05301 06300 | 0.5300 s _ BE e

AUt0z8ASo95847s

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (I1SS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL
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LIVRO N* 116 FOLHA N° 109 TRADUCAO N* 5844

) 0,5310 | 05304 | 05303 | 0,5302 | 0,5304 | 0.5302 | 0,5302

10 0,5312 | 0,5306 | 0,5306 | 0.5204 | 0,5306 | 0,5305 | 0.5305

11 0.5295 | 05290 | 0.5280 | 0.5289 | 0.5290 | 0.5289 | 0.5288

12| 0.5288 | 0.5282 | 0.5281 | 0.5273 | 0.5281 | 0.5280 | 0.5280

n 12 12 S
Média | 0,5304 | 052897 98 |
Méd. | 05307 | 0,5302'1 0,5301 | 05298 |
o 0,0008 | 0,0008'| 0.0008 | 0,0008.|
Min__| 0,5288 | 0,6282 | C 5279 | 0,
Max_| 05312 | .0

Continuagao da tabela'aci

5000 h '

0,5289

0,5300

0.5297

0.5281

0.5298

0.5303

0.5300

0.5299 ; —|40;

0.5301 0.5300 05268

05304 0,5303 05303~ |
[ 05288 | 0.5287 05287 g ¢

05278 |-0,5278 05277

—— : -1

{

12 12 122 12 112
0.5296 0,5285 0.5285 05295 0.5264 05295
0.5298 05288 | 05298 0.5288 | 0.5287 05238
0.0008 0.0005 [ 00008 | 00008 ' C.0008 0.0008 |
| 05278 {05278 | 05277 05277 | 05277 | D5278
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ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
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TelefonefFax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N 116 FOLHA N° 110 TRADUCAQ N* 5844

[05304 [ 05303 | 05305 | 05303 | 05302  ]05303 | [ |

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratorio.
O laboratério é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA]

Conjunto de dados 4: 85 °C
Temperatura real da caia [Ts]
Temperatura ambiente real [T,
Corrente de acionamento [l:
Corrente de mediglo . =

INSCRIGAO — RG: 35.337.471-4 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0
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ESTHER EVA HOROVITZ
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Matricula n® B87 na Junta Comercial do Estado de Sao Paulo
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LIVRO N°* 116 FOLHA N° 111 TRADUCAO N° 5844

xsaee BEE

L en Martenance M)

eransBELERY

R 4170 Forw ard Vo mge M)

Cvematcy 8 Liav)

EEEE§HES

[Tradugéo da imagem acima]
Manutencio de lumen %
Mudanga de cromaticidade (Au'v') £
Tensao de avanco relativa (%)
Media & max. - min

Media

INSCRIGAO - RG: 35.337.471-4 — CPF: 941.141.538-53 - PMSP (IS5) 2.154.680-0




LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES

Matricula n® 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 - B°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&o Paulo - SP

FOLHA N° 112

TRADUCAO N° 5844

Conjunto de dados 4: 85 °C, 250 m#

Este certificado nfo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.

O laboratério é certificado de acordo com a Norma Internacional ISO/NEC 17025:2005.

[Consta logotipo: NICHIA]

Temperatura real da caixa [Ts] | 86.0 °C- &%@EWK‘:?‘? /
| Ts @ Ty foram me:

Temparatura ambiente real [T,] T
Corrente de acionamento (k] z
Corrente de medigdo ot o

B

Fluxo de
luminosidade.
oV [im] 4

1284

i

wa TR

1281

1269

1252

1260

1267

57
;
7 7

[Consta marca d'agua: Este relatorio € emitido para a Unicoba Energia S.A.}

/

nfiduiagio inicial

¢
fi

{

1253

1263

O~ AL |-

1256

-
(=]

1267

ey
-

1272

s
n

1283

1z 12 12 T S L

12 12 12

1267 472 2745 | 11.8 0 4581

0,418 0260 | 0.530

| Media
Mead

1267 47,2 2740 11,8 G.46!

0,418 0.260 0.530

11.2 008 221 0,02 60023 |

0.0017 | 00008 | 0.0008

Min

282 AN 2714 1.8 0456

{0414 | 0058 | 0528

Max

| 1284 474 | 2780 F11.9 0483

| 0420 | 0.261 | 0531 |

O\

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0
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ESTHER EVA HOROVITZ
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LIVRO N° 116 FOLHA N® 113 TRADUCAO N° 5844

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagdo por escrito do laboratério.

O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
[Consta marca d'agua; Este relatdrio & emitido para a Unicoba Energia S.A]

[Consta logotipo: NICHIA]

Conjunto de dados 4: 85 °C, 250 mA. _
Temperatura real da caixa [Ts] | 86,0 "C} OBSERY

| Temperatura ambiente real [Ta] | 83.0 °C.| Te & T,
Corrente de acionamento [ir] _| 250 mA}.
Corrente de medigio i 280"

% de manutena

m
o

%

Oh 500
=

100,0 | 9734

100.0 | §7.5

100.0 | 97 h

100.0 | 97,

100,0 97,3

1000 | 97,21

1000 | 9770

1000 | 97.1 1

(gl |~o|nfajwin =

1000 | 976

1a | 1000 | 97.8 |

1 1000 | 97.8

12 100.0 | 98.°

n 112112 |12 12|12 1212112 12 12 12 12 112 .

Media | 1000 | 7.7 | 573 | 970 | 973 [ 971 | 970 (67 | 666 | 963 | 964 | 963 949 -
Meéd | 1000 | 977 | 673 | 670 | 973 [ 971 (970 (967 | 986 | 963 | 964 | 863 | 951

g T000 | 02502 |03 013 015 (016 {017 | 047 [019 {023 | 027 | 057 |
Min. | 1000 | 87,7 | 969 968 | 72 | 968 | 967 964 | 963 [ 960 {982 950 | 938 |
TMax_ | 1000 | 981|976 | 972 | 975 | 673 973 (969 | 968 (966 [ 968 %68 | 958 |




vl ot
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista. 352 — 8°Andar - CEP: 01310-000
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LIVRO N® 116 FOLHA N° 114 TRADUCAQ N° 5844

Projecdo TM-21

Tempo 5000h | 6000Nh | 7000h | BODOh | S000h | 10000h | 11000h

T

Entrada (media) | -0.0300 | -0,0338 | -0.0352 | -0.0377 | -G0363 | -0.0378 -0,0523

Duraclo do leste usada | 5000 h a 11000 h | Equagao de ajuste de curva:

B ) 0,984 @{t}=Bexp(-at)
a 272E-06

R2 0,697 . Eqéagao de vida il da manutencae do lomen:
L70 caiculado (1K) | 125000 Fif y

L70 relatada (11K) | = 60500
L80 calculado (11K) | 76300
L8O relatado | (11K)
L90 calculado | (11K)
L90 relatado {11K)

O laboratério & gertificado.de acardo. ormain 47025:2005.

[Consta marca d‘agﬁ&; _

[Consta logo!iptfi‘! ¥

Conjunto de da

Temperatura real da

T ratura ambj | L0
Corrente de acional o [l 50 m

£

Este certificado ndo-de: : 0 pi * | ito do laboratério.

% de tensdo de avé

Zh
o

alzadaa |

oh [500 {1000 |

h h Lk ;{;1,&5: :
100,0 | 99,8 __ : i

100,01 99,9 |.
100.0 | 998 ¢

9.7 8

1000 | 99.7 | 99.8

11000 [ 99.6 |

| B A -,
=
Q
=t
(=]

1000 | 99.7 ¢

100.0 | 99.8

w[m
|

100.0 | 99.7

99.7

-
o
—_
=]

O
o

100,0 | 99.7

-
-

100.0 | 59.8 | 100.0 | 100,0 | 100.2 | 100.5

ey
Lt

7 H e - 1

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
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LIVRO N® 116 FOLHA N° 115 TRADUCAO N° 5844
i
n 12 12|12 12 12 12 (b33 1275 | 12 12 iz 12 12
Média | 1000 | 89.7 | 89,8 | 1001 | 100,3 | 1005 [ 1008 [ 100.7 | 1008 | 101,0 | 101.2 | 101.2 | 1015
Méd. [ 100.0 | 997 | 86.8 | 100.1 | 1003 1005 [T1C -‘-.=mgmmos 7401,0 [ 1013 [ 101.3 [ 1018
a 000 (007 | 006 {008 | }1;;:;& 0, 5 L0287 ']032 | 035 | 040 0,43
Min | 100.0 | 896 | 958 | 100.0 V¥ A 14005 | 1C0.8 | 1007 | 1008
Max__| 1000 | §8.6 | 100.0° *aoo.:m. 71014 1014 ©1°101.8 | 101.8 | 102.1
DS o 4 s T
S ' o - 3
Este certificado n3o deve: nte’semd hor escrito do laboratoric.
O laboratorio.é ; (= JMEC-17025:2005.
[Consta marca dagu\ =
[Consta Iogotlpc Nlﬁ
Conjunto de dad
[Temperatura real da ¢z
| Temperatura mbae
Corrente de :
Corrente de medicio * T
(€0 | Muganca decd -
N "Oh 500 h Ll 2
K 0,0000 | 0.0017 | 00019 9021”“"'
| 2 10,0000 {00019 | 000207 0,0021
3 0,0000_| 0.0019 | 00020 | 0,0023 ]
4 0.0000 | 0.0018 | 0, 00021 | | -
[5 | 0.0000 | 0,0018 | | o,002%
"6 0.0000 | 0,0018 | 0.0019 | 0,002 To.
7 0.0000 | 0.0019°} 0,0020°°0, 3 %u;.,gozé ' oggg_“
8 | 0,0000 | 0.0018 | 0,0020 |-0.0025 | 0,0023 |
S 0,0000 | 0,0018 | 0,0019 00022 | 0,0023 |
10 0,0000 | 00019 | 0,0020 | '0,0021 | 0.0023_ o
11 0,0000 | 0.0019 | 0,0020 | 0,002 | 0,0023
{ 12__10.0000 | 00078 | 6.5019 | 0,002 0.0021 i
| { : |
[ - \
 S— - "'$l
— i T
—= 1 3
[ 1 S S

INSCRICAD - RG:

35.337.471-4 —~ CPF: 941.141.538-53 -

PMSP (1SS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 - 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N° 116 FOLHA N° 116 TRADUGAO N° 5844

n 12 12 12 12 12 12 12

Média | 0,0000 | 0.0018 | 0,0019 | 0.0022 | 0.0023 | 0,0025 | 0.00286

Méd. | 0,0000 | 0,0018 | 0,0020 | 0,0021 | 0.0023 [ 0,0025 | O,

g 0.0000 | 00001 | 0,0000 | 0.0001 1 00001, |0.0001,
Min. | 0.0000 | 0.0017 | 0.0019 00023 1 00024 o

!
Méx. | 0.0000 | 0.0018 | 0.0020 | 0,0023 |
Continuacao da tabela acima]  + . y
8000 h 7000 h BOOOh. . | i
0,0027 0,0029 00030 7 3 T
0.0028 0.0028 00031 : 5o 7
0.0028 0,0030 -

Y

0.0027 | 0.0029. -
0.0028 00029
0,0029 0,0030 T2}
0,0029 0,0031 -7
0,0028 0.0031-5.%
0,0028 0,0029 =40
0.0029 10,0028 13}3D
0,0027 0.0028 3
0,0027 10,0029

12 2 =412

0.0028 0,0030_ | 0.0032 i
0,0028 0.0029 0,0021.

0,0001 0,0001 0.0001 B
00027 | 0.0029 0,0030 _

00028 | 0.0031 ©,0054

Este certificado nao deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratorio.
O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 170252005 7

[Consta marca d'agua; Este relaténio & emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA]




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ

Tradutora Piblica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 — B®*Andar - CEP: 01310-000
Telefone/Fax (11) 3287-3200 - 830 Paulo — SP

LIVRO N* 116 FOLHA N° 117 TRADUCAQ N° 5844
Conjunto de dados 4: 85 °C, 250 mA
mt_gn real da caixa [Ts] | 86.0 'C | OBSERVAGOES:
ambiente real [T,] | 83.0°C | Tse T, foram medidas durante a configuragdo inicial
CGrrem de acionamenito [I¢] 250 mA | Numero de falhas de LEDs: O
Corente de medigdo 250 mA
TABELA 4-5
T G 'mwcidadef
LED | Cromaticidade u’ B AR
Ne on 500n | 1000h]
1 0.2601 | 02585 | 02583 |-
2 0,2592 | 02573 | 0.
3 02585 | 0,2567 |- 4470, -0,
4 0.2601 | 0.2584 | 02580 ] 02577 _
5 02602 | 0. L 702 -0, R
5 0.2589 | 0.2572 - 110,2567 1.0:2565 | |
7 02614 | 0.2 2 0,2594 | 0,2592° 1 02588 | 0.2580.*
[ 02591 | 02574 -0,2571 | 02569 :en’zssl; 0,2567
9 0,2608 50250 ; 10,2587 10,2586 | 4 | 0,28
10 0.2597 | 0:2! 795} 0.2578 | 0,2578 D 131 O
11 0.2611 | 0. 502 1 0.2591°4 O 1 02587 1 0.
12 0,2604 | 0, ; 4 'ﬂ—'&% 02580 4
n ! i sl ) .
Madia ’ 1 0.2576 | 0.25
Med. 0 10,2578 | D25
o 0,00 10,0009 | 0,00 A
Min ; : * 0 4o 10,2560 it Ve
['Max_ [ 02614 | 0,2595 | 0.2595 | 0.2584 | 0.2582 | 0.2563 1 L7,
Continuacdo da tabela acima] : -/
6000 h 7000 h 8000 h 3000 h [iooooh [ 11000n | B Vi
0.2576 02574 02573 | 0.2572 02570 | 0.2565 ‘ _ Lol
10,2566 02564 | 0,2563 | 02581 02560 | 0.2557 ol |
0,255 D.2558 02558 0.2557 0,2557 0.2556 7 PN
| 0.2575 0.2574 | 0,2573 0.2573 06,2573 0,2571 i
[ D.2577 0.2575 T 0.2574 0.2574 0.2573 0,2573
_0,2562 0,2561 [ 6.2560 0.2560 0.2560 | 0.2558 .
0.2567 0.2585 102586 | 02585 | 02584 | 0.2582 -




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES —~ ESPANHOL — FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulisia, 352 - 8°Andar - CEP: 01310-000
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LIVRO N° 116 FOLHA N° 118 TRADUCAO N* 5844

INSCRIGAO - RG: 35.337.471-4 — CPF: 941,141.538-53 — PMSP (ISS) 2.154.680-0

0,2565 0.2563 0.2562 0,2582 0.2562 0.2556
0.2581 0.2581 0.2579 0.2578 0,2579 0,2578
0.2571 0.2571 02570 0,2570 0,2569 0,2569
0.2585 0.2584 02584 0,2583 0.2582 0,2581
0,2578 0.2576 02577 0.2576 0.2574 0.2571
12 12
0,2574 0.2572 = -
02576 0.2574 - P
0,0009 0.0009-= -l =,
0.2559 0.2558 1440, -
0.2587 0.2585-- 1 40
Este certificado f e o.p o o laboratério.
O laboratério-é do C27025:2006.
[Consta marca d'aguasEster
Fa ks % i
[Consta logotipo: NICHIA]. "
Temperatura real da cana [
Temperalura ambiente real [T.]
Corrente de acionamento [Ie]
__Corrente de mediclo "+
SH
'
- T e
LED Cromaticidade v o ' | s A
N* 0h 500h | 1000h | 2000h | 3600h © 4000k | 5000 h | I L ¥ i}
1 05313 | 05308 | 05307 | 0.5306 | 0,5307 | 0.5306 | 0.5306 1 {7
2 0.5293 | 052867 | 0,5285 | 0.5284 | 0.5286 | 0.5285 | 0.5285 7 |
3 05287 | 0,5291 | 0.5290 | 0.5288 | 0.5280 | 0.5288 | 0.5288 = 1
4 0,5300 | 05294 | 0.5283 | 05292 | 0.5293 | 0,5292 | 0.5291 .
5 ' 05312 | 0.5306 | 0.5305 | 0,5304 | 0,5305 | 0.5304 | 0.5304 -
(6 | 05304 | 0.5268 [ 0.5207 | 0.5295 | 0.5297 | £.5285 | 0.5295 i
7 ].0.5308 | 0,5303 | 0.530% | 0.528¢ | 05301 = 0,5300 | 0.5300 |
L8 05282 | 05277 | 0.5276 | 0.5274 | D.5277 | 05274 | 0,5274 ;




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® B87 na Junta Comercial do Estado de Sédo Paulo
Av. Paulista, 352 - 8"Andar - CEP: 01310-000
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LIVRO N° 116 FOLHA N° 119 TRADUCAO N° 5844

E 0.5309 | 0,5303 [ 0,530z | 0,5300 | 0.5302 | 0.5300 | 0.5301 I
10 0,5284 | 05288 | 05288 | 0,5286 | 0.5287 | 0.5285 | 0.5285 ]
11 0,5314 | 05308 | 0,5307 | 0.5306 | 0,5307 | 0.5305 | 0,5308
12 | 05308 | 05302 | 0,5302 | 0.5300 | 0,5301 | 0.5300 | 0,5300

R o A

§§§" b N by oy

oo A et = R =

S U T e . [T 5

n_ 12 125 | T s B M vl ;
Media | 0,5303 | 0. 1:Di5206 {05295 1-0,5296 | 0.
Méd. | 05308 | 0,5300°1°0;5299 | 0.5297 |.0,5298 |
o 0.0008 | 0,0010°]°0.0010 | 0.0010.| 0.0010:]
Min. | 05284 | 0,5277 { 0,5276-1.0.5274 | 0,527
Max_ | 05314 -0 .0,5307 | 0.5306 }-0.5307
Continuacio da tabel: 13 :
6000 h 7000 h.
0,5304 0,530
0.5283 0,5282 5 G 1D
0,52885 0.5285 ™. 1.
055291 0.5290
0.5302 0.5301 e
0.5254 0.5293 i
05299 = iy
0,5272
0.5298
0.5283
0,5304
0.5259
A AR EE
L i - |
12 12 ] 12 | 12 i2 12
0.5283 | 0,5292 0.5292 05292 | 0,529 0.5291
0.5296 0.5295 0.5295 105285 | 05294 | 0.5283
0.001C 0.0010 €.0010 [ 00010 0.0010 [ 0.0010
0.5272 05271 ___ | 0.5271 0.5271 0.5270 [ 05268

'AU1028AS0996482

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
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LIVRO N° 116 FOLHA N° 120 TRADUCAO N° 5844

(05304 ] 05304 | 05303 0.,5302 0.5302 05303 | [ 1 1

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagho por escrito do laboratério.
O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2008.

[Consta marca d'agua: Este relatorio & emitido para a Unicoba Energia SA)
. ; 1 i
0],

Temperatura real da caixa
Temperatura ambiente real

Corrente de acionamento [l

Corrente da madicho T

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0




\\E‘_:

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comerciai do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
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LIVRO N* 116 FOLHA N® 121 TRADUCAO N° 5844

Lames Ve mensnc e M|

s cans §EE

Pataira P orend Vo uge N

posnzBELEER

Dhearmatc % 350 Buv)

[Tradugao da imagem acima]
Manutenc¢do de limen %
Mudanca de cromaticidade (Au'v')
TensZo de avanco relativa (%)
Média e max. - min. MR
Média

T 'AmzsAsossua

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (I1SS) 2.154.680-0



Matricula n® 887 na Junta Comerclal do Estado de Sdo Pauloe

LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES

Ay. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo - SP

FOLHA N® 122

TRADUCAO N° 5844

[Consta logotipo: NICHIA]

Conjunto de dados 5: 105 °C, 150 mA

Temperatura real da caixa [Tg]

106.5°C,

Temperatura ambiente real [T.]

Corrente de acionamento fls]

Corrente de medicdo

|0BSERVAGOES.

[Consta marca d'agua: Este relatdrio € emitido para a Unicoba Energia S.A ]

Este certificado n3o deve ser reproduzido parcialmente sem a aprovagdo por escrito do laboratério.
O laboratério é certificado de acordo com a Norma Internacional ISOAEC 17025:2005.

LED | Fiuxo de 7§ i
N° luminosidade - {*avang
i 438 1 0,531,
2 829 — : 1 |
3 827 g D418 10,261 ] 1%
4 820 0416 | 0.260 }i0,528
5 832 ¥ 416 | 0,260 '/ 0,
| B 828 418 |
7 v 04187 |, -
8 825 - 419" | O 2
I X I ~{A0ALT | 0260 :
10 824 | 0415 |.0.260 41 1
11 822  |a3@ | 0413 1°0:259 1 0528 .
12 828 4 lo4E |0
m_‘.;. e
A
: 4
i ¥ -
- 1 A
T KT 12 12 2 RAAT) 12 12 12 wav,
| Mécia | 828 437 2732 66 0461 | 0417 | 0.260 | 0.530 Al
Méc | 826 437 2731 56 0461 | 0417 | 0280 | 0.530 [
¢ 4.0 0.08 175 L 0.00 30021 | 00018 | 0.0007 | 00010
Min. | 820 436 [ 2712, 765 0456 | 0,413 | 0.259 | 0.528
Max_ | 832 438 2768 &6 D464 | 0419 | 0261 | D531

AU10:

INSCRICAO - RG: 35.337.471-4 - CPF

: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av Paulista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&0 Paulo - SP

LIVRO N° 116 FOLHA N° 123 TRADUCAO N° 5844
Este certificado ndo deve ser reproduzido parcialmente sem a aprovagio por escrito do laboratdrio.
Q laboratdrio & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatério é emitido para a Unicoba Energia S.A )
[Consta logotipo: NICHIA]
Conjunto de dados 5: 105 °C, 150 mA 1
Temperatura real da caixa [T;] | 106,5°C_|. OBSERVAGOE
Temperatura ambients real [T,] | 103,2 °C | Te e Tuforam i
Corrente de acionamento ils] 15031;'&? N
Cerrente de medicio § g
LED % de manutenc.
N° 0h 500-
N
1 1000 |
2 100.0
3 100.,0
4 100.0
5 100.0 :
3 100.0 :
7 1000 |
8 ]1000 | .
g 100.0
10 100.0
11 [ 1000
12 1 100.0
- |
-1
b S *:
B 1 | i H V7.7
. | ‘ [ A
n_ 12|12 |12 12 12 12 12|12 12 12 12 12 12
| Media | 1000 | 875 1 971 1966 [ 967 (984 | 962 | 955 | 954 | 946 | 95C | 947 | G633
{Med | 1000 | 675|970 | 956 | 66/ | 953 | 9652 | 957 | 954 | 949 | 951 | 947 | 934
ia 000 (025|024 | 018 [ 025 026 | 029 028 | 028 | 021 | 035 | 039 | 045
_ Min 1000 | 970 | 966 | 952 | 962 958 (957 951 | 949 | 043 | 042 | 937 | 921
Max. | 1000 | 981 [ 975 [958 1971 (968 [ 967 | 961 | 958 [ 0953 | 954 | 951 | 938 |




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sao Paulo
Av, Paulista, 352 - B°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sdo Paulo - SP

LIVRO N° 116 FOLHA N° 124 TRADUCAO N" 5844
Projecdo TM-21
Tempo 5000h | 6000h | 7000h | BOODh | 8C00h | 10000h | 110G0h

Entrada (média) | -0.0286 | -0.0446 | -0.0474 | -00522 | -00511 [ -0.0548 [ -0.06497

_Durag3o do teste usada | 5000 h a 11000 h | Equaclo de ajusie de curva:
B 0,983 ©{t)=Bexp(-at)

a 4 20E-06 . :
R2 0.861 Equaglio de vida (til da manuteng3o do Kimen:
L70 calculado  (11K) | 80700 horas L70=) :

L70 relatado (11K) | > 80500 ]
L80 calculado  (11K) | 48900
L80relatado  (11K) | 48900
L80 calculado _ (11K) | 20800 -
L80 relatado {11K) | 20200

i .

Este certificado n&o dé

: ito do laboratério.
O laboratdri

_,{j@;s:zoos.

e

[Consta marca d'ag

[Consta logotipo: NIG

Canjunto de dado
| Temperaiura real da
Tempergtura ambientate
Corrente de acionamenlo
Corrente de medigio —

r
o

&

g

o

g

s

& i
12

3

g

5

Z

Oh 500 h

10.‘30 899

100,0 | 100,0.]
1000 | 698
1000 | 998 |

100.0 | 1000

100.0 | 99.8

11000 | 89¢

1000 | 9849

Do |~y LN |-

1000 | 1000

10 1000 | 999

1 1000 | 99.8

12 100.0 | 1000
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES

Matricula n® 887 na Junta Comerclal do Estado de S0 Paulo
Av. Paulista, 352 - 8°Andar - CEP: 01310-000

Telefone/Fax; (11) 3287-3200 — S3o0 Paulo - SP

LIVRO N° 116 FOLHA N° 125 TRADUGCAQ N° 5844
|
!
|
n 12|12 |12 |12 |12 |2 =13 |
Média | 1000 | 585 | 100.1 | 100.3 | 1005 | 1006 | 1008 |
Méd | 1000 | 998 | 1001 | 100,3 | 1004 | 100,6 | 1008
o 000 1005 [005 |008 .
Min_ | 1000 | 998 | 100.0
Max_ | 1000 | 100,0 | 1002

Continuagio da tabela acimal

6000 h 7000 h

101,2 101.4

100.6 100,7 -~

100.3 1004 v

100.9 011 =

100.5 10086 .=

101.0 :

101.1

100,5

100.7

100.5

100.5

12 ]
100.7 =
100.6 7 ; i | ] i
0.26 0,35 038 ° 044 0.48 0,58 = - !
100.3 100.4 100.5 007~ 1 008 | 1008

101.2 11014 1016 1020 1024 - | 1022

Este certificado nao deve ser reproduzido parcialmente sem a aprovagado por escrito do laboratc
O laboratdrio é certificado de acordo com a Norma Internacional ISO/IEC 170252005,

|Consta marca d'agua: Este relatorio & emitido para a Unicoba Energia S A ]

INSCRICAO - RG: 35.337.4714 — CPF: 841.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Puablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — B°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo - SP

LIVRO N° 116 FOLHA N° 126 TRADUCAQ N° 5844

[Consta logotipo: NICHIA]

Conjunto de dados 5: 105 °C, 150 mA

Tempe

ratura real da caixa [Ts] | 106,5°C | OBSERVAGOES:

Tempe

ratura ambiente real [Ts] | 103.2 °C | Ts e Ta foram meddas durante a configuragac inicial,

Comente de acionamento [le] 150 mA | Numero de falhas de LEDs: 0

Corrente de medigio 150 mA

LED | Mudanca de cromaticidade Auv., X : e i gl

N° 0h 500h | 1000.h - v Al : b o (o !

1 0.0000 | 0.0018 | 0.6020.}"0.0022: . 0.0

2 0,0000 | 0,0019 | O 9

3 0.0000 | 0.0017-1-0 0-170,002117°0,0024 | 0,

4 0.0000 | 0,0018 {.0,0020° 11110,0022.] 0. :

5 0.0000 | 00017/ [70.00197|*0,0021-| 0,0021. : TN

8 0.0000 | 0,00 D048, 10.0020- |0, ~1-0,0023 | 0,00245 - e |

7 0.0000 | 0.001770,0019 | 0,0022°| 00023 | 0.0026 | 0.0027:}= S v b o} =ta

2 0.0000 | 6.0018.3.0,0019 |-0,0021-) 0.0022 | 0, Lt S =

] 0.0000 |0, 1 10019 10,0021 | 00023 | O, R i

10 0.0000 | 0.00% : b : & il

11 0,0000 18 7. i

12 0,0000

|

n 12 12 a2

Média | 0,0000 | 00018 |.0.00

Med. | 0.0000 | 0.0018:1

) 0,0000 | 0.0060

rin 0.0000 | 0.0017 il 0oy
[Max. | 00000 | 0.0015 el PR A )
[Continuacao da tabela acimal] : .
6000 h 7000h | BODOh GOOCh | 10000h | 11000h | 77
0.0028 0.0030 0.0032 | 0.0033 00034 00035 | _ 77
0.0027 0.0028 0.0029 | 0.0031 00033 _ 0.0034 L i
0.0027 0.0028 | 0.0030 0.0031 0,0033 0.0035

0.0027 | 00028 | 00029 0.0031 0.0032 0.0031
[6.0027 | 0.0028 0,0029 0,0030 0.0032 0,0034
| 00026 00028 | 00028 0,0030 | 00032 0.0034

00029 | 00032 00836 0,0035 | 0.003E | 0.0041

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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ESTHER EVA HOROVITZ
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Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
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LIVRO N° 116 FOLHA N°127 TRADUCAO N* 5844

[ 0,0028 0,0030 0.0032 00032 | 00035 0.0036

0.0026 06,0028 0,0028 0,0029 0.0031 0.0033

0.0028 0,0029 0,0031 00033 0.0034 0.0035

0.0027 0.0029 0,0030 0.0031 0,0032 0.0032

0.0028 0.0028 0,0030 0,0030 0.0032 0,0032

12

0.0027

0,0027

00001

0.0026 7

0.0023

Este cerﬁﬁc@da o' j@buraténo.
O laboratér 7025:2005.

[Consta marca d'agUaiEst

logotipo: N"i'"
[Consta logotipo {{E%

Conjunto de dados 5: 105 "C

Temperatura real da caixa [Ty

1085 'c; ’

Temperatura ambiente raal (T,_f

1032°C |-

Correnta de acionamento (I»

150

Carrente de medicio 4 A50 mA
CrOmatludade ;
)
LED Cromaticidade u e
Ne 0h 500h | 1000h | 2000 | 3000h | 4000 n | 5000 h | ot
1 02611 | 0.2503 | 0.2592 | D.2501 | 0.2588 | 0.2586 | 0.2586 | 7
;3 0,2608 | 0,2590 | 02580 | 0.2587 | D.2587 | 02584 02585 FiTA|
k! 0.2613 | 0.2596 | 02596 | 0.2584 | 02582 | 0,2530 0,2589 77
[ 4 | 0.2605 | 0.2588 | 0.2587  0.2585 | 02585 | 02582 & 0,258t Fi
5 102604 02587 | 0,2586 A 0.2585 | 0.2584 | 0.2582 | 0.2581 JILEE
6 | 02614 | 02598 | 02587 | 0,2506 | 02504 | 02582 | 0,2591
7 02605 | 0.2589 | 02587 | 0,2585 | 0,2583 | 0.2581 | 0,2580
(8 | 02613 | 0.2506 _ 0.2596 | 0,2593 | 0,2552 | 0.2589 | 0.2588

) AU
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL —~ FRANCES

Matricula n® 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 — 8°Andar - CEF: 01310-000

LIVRO N° 116

Telefone!/Fax: (11) 3287-3200 - Sao Paulo - SP

FOLHA N° 128

TRADUCAQ N° 5844

; 0.2600

0,2583

0,2683

0,2582

02579 | 02578

0,2578

i

0.2599

0.2583

0,2582

0.2580

0.2578

0.2575

0.2586

0.2580

0,2578

0,2576

0,2576
0,2576 | 0.2573

0.2573

0.2615

0.2598

02587

0,2586

0.2595 | 02592

0.2591

12

0.2607

0,2607

0.0006

Min,

0.2596

Méax

02615 {.

[Continuagao da

6000 h

0.2582

0.2583

0.2587

02579

0.2579

0.2590

0.2578

0.2587

0.2575

0.2574

0,257

0,2588

12

12

12

12

12

0.2581

0.2580

"g.2570

T02377

90,2576

02575

1

0.2581

0.2579

0.2579

| 0.2577

0,2576

| 0.2578

00006 _

0.0006

0.0006

| 00005

| 9.2571

0.2570

10,2569

1 0.2588

| 0.0006

| 0.0007

Tl 02567

| 02566
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES

Matricula n® 887 na Junta Comercial do Estado de Sac Paulo
Av_ Paulista, 352 - 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sdo Paulo - SP

LIVRON* 116 FOLHA N°129 TRADUCAQ N°* 5844

[0.25%0 [ozs88 [ 02588 T 0.2566 [ 0.2585 [ 02584 I

Este certificado nao deve ser reproduzide parcialmente sem a aprovagéo por escrito do laboratdrio.
O laboratério & certificado de acordo com a Norma Intemacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério & emitido para a Unigp%@ Energia S.A]

i
%

[Consta logotipo: NICHIA]

Conjunto de dados 5: 105°C,150.mA
Temperatura real da caixa [Tg] | 108,570
| Temperatura ambiente real [TJ] | 103

Cotrenle de acionamento [ks] 3.
Comente de medicio .-

LED

NU

1

2

3

4

5 s |

6 -

7

8

g

10

12
|
i b
I : “,"'._Yf
g~ — 1

[ 12 12 12 12 12 12 12

Média | 05302 | 0.5296 | 0.5295 | 0.5253 | 05295 | 0.5294 | 0,5284 -

Med | 0.5302 | 0,5297 | 0.5296 | 0.5285 | 0.5237 | 0.5295 | 0.529%

"o | 00009 | 0.0070 | 0.0010 | 0.6010 | 0.0010 | 0.0010 | 0.0010

| Min.__ 05280 | 0.5274 | 0,5273 | 05272 | 05273 | 0,5271 | 03,5271 | |

_ Max___ 05312 | 0.5307 | 0.5305 | 0.5304 | 0,5306 | 6.5305 | 0.5305 E
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LIVRO N* 116

REPUBLICA FEDERATIVA DO BRASIL

Av. Paulista, 352 -~ 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Séo Paulo - SP

-
W

ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo

FOLHA N® 130

TRADUCAO N* 5844

Continuacdo da tabela acima]

Este certlﬁcado nao deve s;e‘ duzido parci  sem.
o} iaboramno é oért fm%oz e acordo ’qom a Norma Inten

[Consta marca d'ag= BE:
[Consta logotipo: N]C-H:@‘}‘ -

Cenjunto de dados 6: 105 °C, 200 mA

6000 h 7000 h 8000 h 9000 h 10000 h 11000 h

0.5300 0.5300 0,5299 0.5299 0.5298 0.5258

0.5299 0,5299 05289 0.5300 | 0.5298 0.5298

0.5303 0.5302 0,5302 05302 | 0.5301 0.5301

0,5287 0,5287 05286 05286 05286 0.5286

0.5268 0.5287 0.5287 0.5287 | 0.5285 05285

0,5298 0,5297 0.5297 0,5287 10,5296 10,5296

0.5294 0,5293 0.5293 05292 05287 oggg

0.5302 0,5301 on301 : AL | 10,5299, -
05292 05251 |0 05280, |
0,5281 0.5280 HOE27D NN
0,5270 0,5263

0.5288 0,5288

i2

0,5282

0,5253

0.0010

0.5270

0.5303

Temperatura real da caixa [Ts] | 105 9G]

Temperatura ambiente real [7.] | 102.9 °C |

. Cerrente de acionamento [le] | 200 mA

L Corrents de medig3o

| 200 mA

GBSERVACOES
Ts e Ta foram medicas durante a configuragao inicial
Nimero de fathas de LEDs 0

INSCRIGAO - RG: 35.337.4714 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 — B*Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&o Paulo - SP

LIVRO N° 116 FOLHA N° 131 TRADUGAO N 5844

g o Bt wew (W
saannfi &K
1

f

L1 WA

seanxBEEERE

P v e 4 0 Rt (N

-
L4

S sy S [ |

FEEEREER

-
Ed
/

T S

NIT ,zv

e

EEEREREERE

Tens3o de avango rgiatwa (
Méedia e max. - min.
Média

Este certificado néo deve ser repfoduzi , provagao por escrito do laberatonio.
O laboratdric & certificado de- smrdo com a Norma Internacional ISONEC 17025:2005.

[Consta marca d'agua. Este relatorio & emitido para a Unicoba Energia S.A] J‘
[Consta logotipo: NICHIA]

Coniunto de dados 6: 105 °C, 200 mA
[ Temperatura real da caixa [Ts] | 105 9°C | OBSERVACOES
Temperatura smoiente real [T,] | 102.9 °C | T; e T. foram medidas durante a configuracas inicial

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ

Tradutora Pablica Juramentada nos idiomas: | INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sao Paulo

LIVRO N" 116

Av. P
Telefone!

aulista, 352 — 8°Andar — CEP: 01310-000
Fax. (11) 3287-3200 - Sao Paulo - 8P

FOLHA N°132 TRADUCAQ N° 5844

| Cofrente de acionamento [Is] 200 mA | Numero de fathas de LEDs: O
| Corrente de medigio 200 mA
TABELA 6-1
Caracieristicas iniciais
[LED [Fluxo de | Tensdo de cm Pmm ¥ (:151931 CIET976 | ]
N® luminosidade | avanco ! oy
DV [im] ,Vﬁ M 1378 *Ii v
1 1045 " 1.0.260 | 0,530
2 1053 # E y ’r‘ 30
3 1058 5
4 | 1043 -
5 1067
8 1040
7 1052
8 1057
9 1080
10 1063
11 1049
12 1053
n 12 7
Média | 1054 7
Midd 1053
a 1.7 -
Min 1040 _
Max 1067 14

[Consta marca d'agua: Este relatéric & emitido para a Unicoba Energia S.A]

[Consta logotipo: NICHIA]

pqnjunlo de dados 6: 105 °C, 200 mA
| Temperatura real da caixa {73!
| Temperatura amoiente real [T,] | 102.9°C } T: e T. foram med:das durante a configuragao inicial

Este certificado nao deve ser repmduzido parcwaimente sem aapro
O laboratério é certificado de acordo com g Norma !ntemacmnal ISONEC 17025:2005,

cao por ‘escrito do laboratério.

| 1059 °C | OBSERVAGOES

{

INSCRICAO — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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Tradutora Puablica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® B87 na Junta Comercial do Estado de S3o Paulo

LIVRO N* 116

REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ

Av. Paulista, 352 - 8°Andar -~ CEP: 01310-000
Telefone/Fax: (11) 32B7-3200 - S&o Paulo - SP

TABELA 6-2

Manutengao de limen

FOLHA N°® 133 TRADUCAO N° 5844
Corrents de acionamento [lr] 200 mA | Numero de fathas de LEDs: 0
Corrente de medicio 200 mA

LED | % de manutencéo de l0men (nommalizada a 100 % em 0 horas | ]
Ne on 500 | 1000 | 2000 | 3000.] 4000} 5000 {6000 | 7000 | 8C
h h h GATER LV AT L A

1 100,0 | 97.1 | 968 | 968 | 973 56, Sl N
2 1000 | 97,1 | 96.6 1962+ 963 . | EEE

3 100.0 | 97.3 | 87,0 11.866 185,

4 1000 [ 67.1 | 96,7 | 96,1 o #1951 %5

5 1000 | 67.2 | 96,8 if. 5.3 155 A4

8 1000 | 97.0 = ? 948 | 046 | B

7 100.0 | 97.0.7 R 853 | 946 |edi]

8 1000 | 86974 1864 |962 }.656,1 952 [

g 1000 | 87,0 |- 41947 18440

10 100.0 . ;

11

12 A

n ]
 Média

Méd

[+] 2+ 0

Min ] f g5, 5441936 | : s |

Méx. | 1000 [ 9761872 |- 1 966-1960 | 8571953 |'952 [ 948 [935 |
Projecao TM-21 SN e il S 2 :

Tempo S0C0h | 6000h [ 7000h | 8000h | 9000h : kit Tk
“Entrada (média) | -0.0425 | -0.0487 : 0.0523 | -00575 -D0575 | -0.0618 | -0.075% | g o)

§ Duracdo do teste usada | 5000 h
)

a

11600 h

| Equagdo de ajuste de curva

[

0,581

1.a

4 62E-06

i P{l)=Bexpl-at)

0416

! Equagdo de vida util da manutengadc do lamen

Rz .
[ L70 calculada (11K} | 73000

horas

L70 relatago (11K} | > 50500

horas

L 70 =In{BC 7)a

L80 caleulago  {11K) | 24100

horas

L 8C =In(8/0 8}z
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos ldiomas: INGLES — ESPANHOL - FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sé&o Paulo
Av. Paulista, 352 — 8°Andar - CEP: 01310-000
TelefonefFax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N" 116 FOLHA N° 134 TRADUCAO N° 5844
L8O relatado (11K) | 44100 horas
190 caloulado (11K} | 18600 horas L 90 =In{B/0.9)a
L80 relatada (11K} | 18800 horas

Este certificado nac deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O |laboratério é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este re!aténo e emmc!ﬂ,péfaa Unicoba Energ:a S Al

==

LED % de !anhﬁod n

Ne Oh

1 100.0

2 100.0

3 100.0

4 100,0

5 100.0

| B 100.0

7 100.0

8 100,0

9 100.0

10 | 1000 |.

11 100.0 |

12 100.0°

n 12 |12 12 12 12 12 | 17
Média | 100.0 | 100.0 | 100.3 | 100.8 | 101.2 | 1016 | 1021 _
Med. | 1000 | 1000 | 100.4 | 1007 | 1011 | 101.5 | 1021
K [ooc |04 008 | 016 |[028 042 |08
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LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

Av. Paulista, 352 -

ESTHER EVA HOROVITZ
Tradutora Puablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sao Paulo

8°Andar - CEP: 01310-000

Telefone/Fax (11) 3287-3200 - S&o Paulo - SP

FOLHA N° 135

TRADUCAOQO N° 5844

Min. | 1000 | 996 [ 1002 [ 1005 | 100.7 [ 1008 [ 101.2 |
Max. | 1000 | 100,2 | 1085 | 1011 | 1016 | 102.2 | 1028 |
[ lt nuacgao da tabela acima]
7600 h BOOO h 9000 h 10000 h 11000 h
102 9 103,5 104.1 104.9 105.4 106.3
102,1 102.4 102.7 103.4 1036 104.2
101.3 101,6 101.7 102.1 102.2 1025
[ 101,68 102.2 102.5 103.1 1033 1038
101, 101.2 1014 S A0GT . )
101.7 102,0 102,3 $103.0.8 0
1032 103.9
102.2 102.7
102.2 102,86
1021 102.5
103.0 103.6
102.9 1035

[Consta logotipo: NICHIA]

Conjunto de dados 6: 105 °C, 200 mA

~
{ Temperatura real da caixa [T;] | 105.9°C | OBSERVAGOES

| Temperatura ambiente real [Ta] | 1029 ° ‘C | Y. e T.foram medidas durante a configuracao micial 7
| Corrente de acionamento [ls] 200 mA | Numero cde falhas ge LEDs: 0 )

| Corrente de medic3o 1 200ma |

TABELA 6-4

INSCRICAO — RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0




LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ

Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL ~ ?MQCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo

Av. Paulista, 352 - 8°Andar - CEP: 01310-000

Telefone/Fax: (11) 3287-3200 - Sdo Paulo - SP

FOLHA N° 136

TRADUCAQ N" 5844

Mudancga de cromaticidade

aticidade AuY

2000 h

3000h | 4000 K | 5000 h

0.0022

0.0024 | 00025 | 0.0028

1.0.0024

0.0024 | 0,0028 | 00028

0.0023

0.0025.1 0.0028 mma

0.0024

0,0022 |

0.0025 | 06,0028 10,0028

0.0024 |

k2l

12 ¢

Média

0.0000 oocm: 0021 D,

Méd

0,0000 | 0,

0.0000 | 0,000 1

o
Min,

0.0000 | 00018

. Max

0,0000 }.0.6020

[Contmuacéo da tabela

6000 h

7000 h -

0.0930

0.,0033

i

0.0031

0,0033

0,0032

00033 e

0.0032

0.0034

"0.0030

0.0034

0,0033

| 0.0035

Q 6032

| 00035

00034

0.0038

0.0034

0,0035

0.0024

1o C.0036

>

0.0031

I"0.0032

{ 0.0035

00036
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8*Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S2o Paulo - SP

LIVRO N° 116 FOLHA N° 137 TRADUCAO N° 5844
.
4 15
) 48 5 A i;?
12 12 12 12 ail 325“'&‘ H 113;?\_ ViAo
0,0033 0.0034 0.0036 00038 L 0, T e
0.0033 0,0034 N % N A
0,0002 0,0002
0,0030 0,0032
0.0035 0.0038

s 'tﬁﬁo laboratério.

‘mjﬁs 2005.

Este certificado na
Q laboratério &
P

[Consta marcagd?g‘ig”‘

{Consta logotipo: Nij

Cenjunto de dadas:

| Temperatura real-da
Temperatura ambienie |

| Corrente de acionamento {l¢
[ Corrente de medicho L0

~
m
o

Cmms!icidadeu
Oh' =1500h h| 2
0,2601 | 0,2585 | . | 0.2582 |0,
0,2589° 02573, 0,25?43 0, i 10,
0,2606 | 0.2589 | 02587 | O] 71.0,2583 | O,
0,2608 | 0.2590 1 0.2589 | 02587 - u:am
0.2597 | 0.2560 | 0,2579- *0‘25?6 02574
0.2611 | 02593 | 0,2561 | 0.2586 | 0.2587 | 0,
0,2510 | 02592 | 0.2590 | 0,2588 | 02586 |

0.2600 | 0.2582 | 0.2581 | 02578 | 0.257T
0.2612 | 0.2595 | 0.2592 | 0.2590 | 0.2588
0.2508 | 0.2560 | 0.258% | 0,2585 | 0.2583
0.2585 | 0.2577 | 0.2576 | 02574 | 0,2572
02602 | 0.2584 | 0.2582 | 04,2578 | 0.2577

wm«zmmhum-ﬁg

g

| -
e

5
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® B87 na Junta Comercial do Estado de Séao Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax (11) 3287-3200 - S3o Paulo - SP

LIVRO N° 116 FOLHA N°138 TRADUCAO N° 5844
: ; l = ==
]
n 12 12 U
Média | 0.2603 | 0.2586 AL
Méd. | 0.2604 | 02587 vy 0 ; 7 AL
a 0.0067 | 00007 | 0,0007 | 00087} 1o : el A
Min. | 025689 | 0.2573 | 0{2571 | 0.2868 | 02 0. e
Max._ | 0.2612 | 0.2585 | 0.2592.] 0259
Continuagdo da tabela acimal,. ]
8000 h 0.
0.2574 B
0,2561 b 5 ;
0.2576 0,2576 L) ' -0,25
0.2578 0,2577 < Ll il 1) :
0.2568 0.2565~ 02560 1
0.2580 025785 102578 - "
0.2578 025751 02566 . |
0.2670 02588 " 1 1Y
0.2581 02579 :
| 0.2577 | 0,257
0.2566 0,2566
0.2571 | 0,2570 b
<
12 12
0.2573 0,2572 ,
0.2575 0,2573 >
0.0006 | 0.0008 85,
| 02561 0.2558 2 o 3
[0.2581 0.257% 0.2578 [ 02577 02575 | i i o
7 i
Este certificado néio deve ser reproduzido parcialmente sem a aprovacao por escrito do Iabora(c'mo. &
O laboratério & certificado de acordo com a Norma Internacional 1ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatoric & emitido para a Unicoba Energia S A ]

"\.
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REPUBLICA FEDERATIVA DO BRASIL

Av. Paulista, 352 — 8*Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&o Paulo - 5P

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES
Matricula n® 887 na Junta Comercial do Estado de S&o Paulo

LIVRO N* 116 FOLHA N° 139 TRADUCAO N° 5844
[Consta logotipo: NICHIA]
Conjunto de dados 6: 105 °C, 200 mA
Temperatura real da caxa [1g] | 105.9 °C | OBSERVAGOES:
Ternperatura ambiente real [T,] | 1028 °C | Ts e Taforam medidas durante a configuracdo inicial
Corrente de acionamento [le] 200 mA | Nimero dgofpihas de LEDs; 0
Corrente de medicéo 200 mA AT 1t
LED Cromaticidade v’
Ne oh 500 h
1 00,5302 | 0.5295.
2 0,5299 | 0,5292 ]
3 0.5288 | 0.52814}
4 0.5298 | 05282
5 0.5285 | 0,5288:1°D
6 [ 0.5310 | 05303
7 05298 .| O¢
|8 105297 0.
9 0.5302 | O
10 0.5305 | 06788
1" 0,5287 | O K
12

0,5292 |0

—
L {
n 12 1200 PFAP NS AZ Y _ el
Media | 0,5268 | 0,5291 | 0.5280 {05288 1.0, 05287 | |
Msd | 05298 | 05292 | 05250 | 0:5288 05287 1
5 | 0.0007 | 0,0007 | 0.0007 | 0.0007 | 000071
Min. | 0,5287 | 05281 | 052680 ! 0.6277 | 0.5278
Max._ | 05310 | 0.5303 | 0,5302 | 0,5300 0.5298
Continuagao da tabela acima] _
800Ch [ 7000h 8000 h 8000 h 10000 h 11000 h
0.5230 { 05282 0.5288 0.5288 0,5285 05286
0.5287 0,5285 0.5285 0.5285 | 0,528% 0.5284
10,5276 0,5275 05275 0.5275 | 05273 05272
0.5287 0.5286 0.5285 | 0.5285 0.5285 | 0.5285 :
05285 | 05282 | 05282 05282 05280 | 0.5280 l
i 0.5297 | 0.5287 | 0,5295 0.5235 [ 05204 | 05285 |

INSCRICAO - RG: 35.337.4714 - CPF: 941.141.538-53 - PMSP

(1SS) 2.154.680-0

L4



REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Ay. Pautista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S3o Paulo — SP

LIVRO N* 116 FOLHA N° 140 TRADUCAO N° 5844
0,5285 0,5283 0,5282 0,5281 0,5280 [ 0.5279
0,5285 0,5283 0.5283 0.5283 0.5281 0.5280
0.5250 0.5289 0.5287 0.5287 0.5286 05285
0,5292 0.5290 0.5289 0,5289 0.52B8 0,5288
0,5274 0,5273 0.5272 0.5271 0.5270 0.5270
0,5277 0.5275 0.5275 05274 0.5273 0.5273

e

In 4
TRV,

f R mﬂ::ﬁ"
o
el
=
e
e e
s
12 S
05285 74
0,5286 o
0.0007 —
0.5274 =
0.5297
Este certificado-no.d do laboratorio
:2005.

O laboratério &4

[Consta marca d'agua; E ]

gt b b vt Ll T o et g S

[Consta logotipo: NICH Al ens o

Conjunto de dados 7: 105°C, 2 A
Temperatura real da caixa [Ts] | 1065 °C-{ OBSE
_Temperatura ambiente reat [Ta] | 101.9°C - se T
Corrente de acionamento [ls] | 250mA "N

| Corrente de medigdo -~ :




REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® B87 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 382 - 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 ~ S&o Paulo - SP

LIVRO N° 116 FOLHA N° 141 TRADUGAQ N° 5844

enaen b8

T e e e

3
-

Y

snannlERERE

v g e

-
-

Cwsmond g S NiAST )

FEREEREE

RERERE

[Tradugao-da imagem acima].
Manutengao de ldmen %~
Mudanga de cromaticidade (£
Tensao de avanco relativa (%)
Média e max. - min.
Media

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do 1ab9r§<;no_.h
O laboratéric & certificado de acordo com a Norma Internacional ISO/EC 17025:2005.. 7{ {3

f

[Consta marca d'agua: Este relaténic & emitido para & Unicoba Energia S.A/]

[Consta logotipo: NICHIA]

Conjunto de dados 7: 105 *C, 250 mA

INSCRIGAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sdo Paulo — SP

LIVRO N* 116 FOLHA N° 142 TRADUCAQ N° 5844

Temperatura real da caixa [T, 1055 °C | OBSERVAGOES:

Temperatura ambiente real [T.] | 101.9°C | Tse T, foram medidas durante a configuragao inicial
Corrente de acionamento [Ir] 250 mA | Numero de falhas de LEDs: 0
Corrente de medicio 250 mA

TABELA7-1.

LED Fluxo de | Tensdo de |
N° luminosidade | avango VR aantrad; St IR T

oV {Im] T : & ¢ > AR
1 1270 47,20 Vot R : : 0463 %1 i ot 0531
2 1271 473000 1R AED 0.461, " i 0,530
3 1269 4730 n il 1180 0,462 1531
4 1285 _ A7 AR : ] 450 |
5 1277 4 4780 4
3 1268
7 1282
8 1270
9 1279
10 | 1274
1 1284
12 1278 ]
n 12 7
Meda | 1276
Med. | 1276
a 6.1
Min. 1268
Max. | 1285 —— ]

e 4 4 9 i : LTS .';
Este cedificado nio deve ser reproduzido parcialmente sem a aprovagao por escrito do iamg?EOﬁ‘
O laboratorio é certificado de acordo com a Norma Internacional ISO/NEC 17025:2005./

[ |

[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A.] \., v, ‘J

[Consta logotipo: NICHIA]

 AU102BAS0SS
INSCRICAO — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0




LIVRO N 116

REPUBLICA FEDERATIVA DO BRASIL

Av. Paulista, 352 -

ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL ~ FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo

8°Andar - CEP: 01310-000

Telefone/Fax; (11) 3287-3200 - S&o Paulo - SP

FOLHA N° 143

TRADUCAQ N® 5844

Conjunto de dados 7: 105 *C, 250 mA

[ Temperatura real da caixa [Ts]

1065

*C | OBSERVAGOES:

| Temperatura ambiente real [T,]

101.9

*C | Ty e Taforam medidas durante a configuragdo inicial

Corrente de acionamento [ls] 250 mA_ | Numero de falhas de LEDs: 0
Carrente de medicio 250 mA
TABELA -2
Marsutenq:éo de iﬁmen
LED | % de manutenc3o de lime ; 0ml§ud¢a m%mﬁm
N® Oh 500 | 1000 | 2000 a‘ 4 000 o, 10000 | 11000
h h % LScr b Sietling S Y4 / ho h
1 100.0 | 966 | 96.2 11 963 | -0 1794 7 ; 73.1
2 1000 ! 967 | 963 (| 859 95301 84819391 ; 711
3 100,0 | 97.0 | 86.7 1|85 ; :9.1:955 | 94,7 £8.5
4 100,0 | 968 | 96.5 . 95,5 ; ek ~}.69.9
5 100.0 | 87.1- [ 968419963 - o ]9 4 806
-] 100.0 | 97.2%} 6| 967 1862 |- VAR =51 90,9
7 100,0 | 67.0 |- 9677 66,21 964 | G58: ~ 1905
B 1000 | 96.5.1.96.1 960 | 96.11 956~ i : 56.5
] 100.0 | 9581965 [96.0 | 950 | 955 | 54 .0 91,
10 100.0 [“87.0+ 4 : L 43" 4
1 100.0 7.0 1 : i 40 ’
12 1000 | 97.3 -
- A an.

n | 12 412 12 - - } LARS Ll

Madia | 1000 | 969 | 966 | 962 | 953 1-058 | 954 94:5-;*?94. m92;’9'é'~~,

Med. | 1000 | 97.0 [ 967 | 963 | 9641659 | 955 | 947 |94, 83,3

o | 000 | 026020 |021 [026 031 {032 039 | 048 10573

Min. 1000 | 965 | 96,1 | 059 | 959|953 § S48 [939 [931 | 859 |

Max. 1000 [ 973 959 | 966 | 96.7 | 962 958 -1 9511 108 938 Hp

Projecao TM-21 ]

[ Tempo T 5000h | BOOCh | 7000h | 6000h | 9000h [ 10000 h s 11000 h

[ Entrada (médw) | 0.0470 | -0.0557 | -0,0622 | 00734 [ -00912 | .0.1292 | -0.1889
"“Duragho oo teste usada | 5000h @ _ 110001 | Equagho de ajuste de curva
8 11,083 ©{y=Bexp(-at)
[¢a o | 2 16E-C5
i R2 0.840 Equagao de vida 01l da manutengac do lumen

[ L70 calculaco | (11K) | 20200 | horas L 70 =In(B/0 7)/a




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos ldiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 — 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&o Paulo - spP

LIVRO N* 116 FOLHA N° 144 TRADUCAQ N” 5844
L70 relatado {11K) = 20200 horas
LBO calculado | (11K) | 14000 horas L 80 =in({B/0 B)fa
L8&0 relatado (11K} | 14000 horas
190 calculado | (11K) | BSSD horas L 20 =in(B/0 S)a
190 relatado {11X) | 8580 horas

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O laboratério & certificado de acomqmp ygﬂgg'a*;ntemacmna| ISCHEC 17025:2005.
£ \ : é;f i I

o A ﬁ;&: A%

[Consta logotipo: NICHIAL

Conjunto de dados 7:.105
Temperatura real da caba [Ts]
Temperatura ambiente real’
Corrente de acion

Corrente de medicio

b
m
=]
S
a
@®

=
8

100.0 | 100.6 1710341 10 103,81
100.0 | 100419010 | 02,
100,0 | 100414050 4 102
0| 1004 | Y008 A0 T 1
100.0 |, 100.4 - 1071, 02,
100.0 111006
1000 ¢ 1004
1000 | 100.4
1003
| 100.0 | 1004

kb | feO OO | TR O B | LA =
-
(=]

(N1E (=
-
=)
Q
o

~

N INSCRICAOD - RG: 35.337.471-4 - CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S&o Paulo
Av. Paulista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N* 116 FOLHA N° 145 TRADUCAQ N° 5844

Média | 100,0 | 1005 | 101.1 | 102.0 | 103,1 [ 1042 | 1056

Méd. | 1000 | 1004 | 101.0 | 101.9 | 1028 | 163.8 | 105.1
g D00 | 010 | 020 |042 | 066 (098 | 139
Min__ | 1000 | 1003 | 1008 | 101,5 | 102.3 | 103.1 | 1041
Max. | 100,0 | 1006 | 1014 | 1028 | 1043 | 106.1 | 1084

Continuagéo da tabela acima]

6000 h 7000 h £000 h 5000 h 10000 h 11000 h ]
108.6 111.0 114.2 119.6 ggg :131.2

108.9 111.6 1152 1210 11276 0 1 1]11182.0 "

109.1 1119 115,86 4920-.. 7 | 1988 A | I A . 27 I Vs

106.0 107 4 1309, ekl 1B A L B N

105.6 106.9 1101 12,08 B e [

105.1 106.3 e ) 11 haed G
105.1 106.3 ‘ . 1 Al
110.7 1147 1 ;

105.3 106.6

106.0 107.6

104.7 105.8

106,1 107.5

12 112
106.8 108.6
106.0 107.4
1,99 2,88
104.7 1:1058 -
1107 1147

Este certificado néo deve sar reproduzudo.p 3
O laboratorio € certificado de acordo com & Nomalnte’f;!

: ~\
[Consta marca d'agua: Este relatério € emttsdn‘jpara a Unicoba E i i
[Consta logotipo: NICHIA] - 4 ff’ \

COJUH!D de dados 7. 105 °C, 250 mA
| Temperatura real da caixa [Ts] [ 106.5 °C } OBSERVAGCOES
L[emaerawra ambiente real (T.] | 101.9°C | Ts e T. foram medicas durante a configuracac incial
| Corrente de acionamento [l)] | 250 mA__| Numero de faihas de LEDs O
' Corrente de medigao | 250 mA ':




ESTHER EVA HOROVITZ
Tradutora Pablica Juramentada nos idiomas: INGLES — ESPANHOL — FRANCES

Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 - 8°Andar — CEP; 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

FOLHA N° 146

TABELA 7-4

Mudanga de cromaticidade

o
z
g
g
&
Q
é
&
2
<

4000 h | 5000 h

10,0032 | 0.0034_

.1.0,0034 | 00038 |

10,0034 | O

mmwmmhuuuaﬁ
(=2
[=]
8
-

TRADUCAO N° 5844

10,0032 |
|0, i

S

n 12
Meédia | 0,0000

1.
<l

Med 90,0000

g 0,0600 { 0,
Min 0,6000 | 0,

Max 0.0000 | 0,002

[Contmuar;,éo da tabeia:

. 6000 h 7000 h

. 0.0040 0.0041

| 0.0042 0.0044

[ 0.0038 0.0042

0.0041 0.0045

0.0037 0.0040

0.0038 0.0042

0,0039 0.0041

0.0042 0.0046

| D 0039 0.0042

"op03E 00041

(00040 | 00044

| 00039 | 0.0043

INSCRICAQ - RG: 35.337.471-4 — CPF: 941.141.538-53 - PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Puablica Juramentada nos Idiomas: INGLES ~ ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sdo Paulo - SP

LIVRO N° 116 FOLHA N° 147 TRADUCAO N° 5844

12 {F]

0,0040 00043

0.0039 0.0042

0.0002 | 0.0002

0.0037 0.0040

0,0042 0,0046_

Este certificado nfo odiizido:parcialme ) rescrifo do laboratorio.
O laboratério ificado de acordo ¢o orma I : ME 25:2005.

SN, %y

[Consta marca d'agua: ESte relatono tido para a Unicc '";l’é.A. P AR LT

{Consta logotipo:,

Conjunto de dados 7- 1!

Temperatura real da cana [Ts}

Tem

atura ambiente’
Cormenle de acionamente

Corrente de medic3o

m
Q

| 02590 {0,

0.2584 | 0.

0.2604 | 02585 | 0.2583

02568 | 0.2580 | 0.2576 | 0.2575 | 0.2571 | 0.2566 | 0.2556 g ' ]

02510 | 0.2502 | 0.2590 | 0.2586 | 0.9584 | 02581 1 0.2580" Y b

0.2617 | 0,2598 | 0.25985 | 0.2593 | 0.2589 | 02587 | 0.2586 ! ]

0.2607 | 0,2587 | 0,2586 | 0.2584 | 02580 | 02577 | 0.2576

02602 | 02582 | 0,2580 | 02577 | 02574 . 0.2571 | 0.2567

i
I

Y (I AR A R L L] R b

0.2606 | 02587 | 0.2583 | 0,2580 | 02578 0.257% | 02573

Zle

0.2609 | 0.2501 | 02589 | 0,25686 | 02582 | 0.2579 | 0.2577

|

ha

0.2602 | 0.2584 | 0.2582 | 0,2579 | 02576 | 0.2575 | 0.2570

2601 | 02581 | 02578 _ 02576 | 02573 | 0.2570 | 0.2569 -

{ | | |




REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8*Andar — CEP: 01310-000
Telefone/Fax: {(11) 3287-3200 ~ S#o Paulo - 8P

LIVRO N* 116 FOLHA N° 148 TRADUCAO N° 5844
T : T .43
n 12 12 12
Média | 0,2606 | 0.2587 | CI25B5 1
Méd. | 0,2606 | 0.2587 | 0(2584 |
o 0,0005 | 0.0005 | 00K

Min__| 0.2598 | 0.2580:1 0
Max. | 02617 | 0.2588 120,

Continuacao da tabela agil
5000 h TO00M" e
02575 0.2574" %
B N
0.2570
0,2561
0,2575
0.2583
0.2572 |
0,2565
0.2570
0,2574
0.2565
02566
) —
: i ' AV ) i
12 12 12 1z 12 12 ] O 1
0.2570 | 0.2558 0.2565 0.2564 02582 | 02561 %
0.2570 0,2568 0,2565 | 02364 0.2563 0.2561 '
0.0006 | 0,0006 0.0008 | 00005 | 00005 ©,00086 =,
[ 0.2561 | 0,255 0.2556 | 0.2555 10,2553 _1.0.2550 3
[[0.2583 02578 102577 | 02575 102573 02570 5
. AU102BAS0996423

Este certificade ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av, Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&o Paulo - SP

LIVRO N® 116 FOLHA N° 149 TRADUCAQ N° 5844

O laboraterio & certificado de acordo com a Norma Intemacional ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA]

Conjunto de dados 7: 105 °C, 250 mA
Temperatura real da caixa [Tg] | 106.5 °C. | OBSER\
Temperatura ambiente real [T.] | 101.9°C | Tee Ty
Comente de acionamento [Ile] | 250 mA . xw

Corrente de medicao

n 12 |12 12 112 12 12 12

“Média | 0.5306 | 05299 | 0.5287 | 05295 | 05285 | 0.5293 | 0.5292
Med | 0.5307 | 0.5300 | 05296 | 0.5205 | 05247 | 0.5205 | 0,5294 | L]
o 0.0005 | 0.0005 | 0.0006 | 0.0006 | 0,0006 | 0,0006 | 0.0008 . f

“Min | 0.5207 | 0,528 | 05288 | 0.5285 | 05285 | 0.5283 05,5281 _
“Max__| 05313 | 0.5306 | 05306 | 05302 | 05303 1 0.5300 (05300 | | L]

[Continuagao da tabela acima)

INSCRICAO — RG: 35.337.471-4 - CPF: 941.141.538-53 — PMSP (1SS} 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL.
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8*Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S&o Paulo ~ SP

LIVRO N° 116 FOLHA N° 150 TRADUCAO N* 5844
6000 h 7000 h BOOO h 9000 h 10000 h 11000 h
05292 0,5291 0.5289 0.5288 0,5288 | 0.5287 -
1 0.5283 0,5281 0,5280 0.5280 0.5281 0,5280
"0.5235 0.5292 05280 0.5250 0.5288 05288
0,5279 0,5275 05273 0,5272 05270 0,5267
05281 | 0.5280 0.5288 0.5287 0.5286 0,5285
0,5282 0,528% 0,5287 10,5287 0,5285 0.528;
0,5285 05284 0.5282 05281 0,5281 .0.5278
0,5287 0,5285 0.5283 05283 .| 05282 110
0.5297 0.5295 0,5294 10,5292 ., | 0,52974" 11105200 ... | .
0.5293 0,5280 0,5289 10,5288 e 11 0,52 W=0.52B74 i
0,5295 0,5293 | ; Y 387 o 18
0,5282 0.5280 el N
R 7 S
Nt ."?‘.':"f'
i Ui
' P,
o
T
o
——  frtad G e
= TTwiE = i i
[ ] : i
12 12 = 1258 v a2 1 540 Ve
0,5289 0,5287_ 52855 | 40 ) T Y
0,6292 0,5200— 2RI ~li0; 7 T
0,0008 0,0008 -0 06 - : 000 s
| 0.5279 05275 NETD,
| 0.5287 0,5205 %120 :
Este certificado nao € ito do laboratério.

O laboratrio & cerﬁﬁ C17025:2005.

NADA MMS

entender, a qual r.".ohfen e ot

“Chm confo
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p S

i
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Puablica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S&o Paulo — SP

LIVRO N° 116 FOLHA N° 150 TRADUCAO N° 5844
6000 h 7000 h 8000 h 9000 h 10000 h 11000 h
0.5292 0,5291 0.5289 0,5288 0,5288 0.5287
0.5283 0,5281 0.5280 0,5280 0,5281 0,5280
0,5295 05292 0,5290 0.5250 05288 0,5288
0.5279 0,5275 05273 0.5272 0,5270 0,5267
0.5291 0.5290 0.5288 05286 0,5285
0,5292 0,5289 0.5287 0,5285 05282
0,5285 0,5284 0,5282 0,5281 05278
0,5287 0,5285 0,5283 05282 | 0.5283
05297 0.5285 0,5294 105281 1705280 |
0.5293 05290 0,5289 || 05288 {05287 |
0.5295 0,5293 05292 05290  1-.0.52887 . |/
05282 0,5280 05278 |0, 05277 |'0,52750,. 0}
12
05289
05292
0,0006
0,5279
0,5297

Este certificado néo de: se}r&!;eproduzud‘

O laboratério & certn" icado de act

CT-87.211

L p BUathopod .
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROQVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP
LIVRO N° 116 FOLHA N° 149 TRADUCAO N° 5844
O laboratério é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A.]
[Consta logotipo: NICHIA]
“a

Conjunto de dados 7: 105 °C, 250 mA
Temperatura real da caixa [Ts] | 106.5 °C .0
Temperatura ambiente real [T,] | 101,89 °C\
Corrente de acionamento [!F]
Carrente de medicio

LED
N® P
1
2
3
4
5
6
7
8
11 T ) ! 0,5301 .Q,5299" {
12 - ‘ 70,5285 |10,
- 7 i -
n 12 12 12 12 12 12 12
Media | 0.5306 | 0,5299 | 0,5297 | 0.5295 | 0,5295 | 90,5293 | 0,5292
Méd. 0,5307 | 0,5300 | 0.5299 | 0,5296 | 0.5287 | 0,5295 | 0.5294
a 0.0005 | 0,0005 | 0,0006 | 0.0006 | 0,0006 | 0.0006 | 0,0006
Min. 0.5297 | 0,5285 | 0,5288 | 0,5285 | 0,5285 | 0,5283 | 0,5281
Max. 0,5313 | 0.5306 | 0,5305 | 0.5302 [ 0,5303 | 0.5300 | 0.5300

[Continuagéo da tabela acima)
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do | Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

LIVRO N° 116 FOLHA N° 148 TRADUCAO N° 5844

n 12 12

Média | 0,2606 | 0,2587

Méd. | 0.2606 | 0,2587

a 0,0005 | 0.0005

Min. 0,2598 | 0.25805}"

Méx. | 0.2617 | 0.2588 |20,

Continuacao da tabefé“?a'

6000 h

0,2575

0.2568

0.2570

0,2561

0.2576

0.2583

0,2572

0,2565

0,2570

0.2574

0,2565

0,2566

12

0.2570 02568 02565 103564 02562 0.2561

0,2570 0,2568 0,2565 0,2584 0.2563 0,2561

0,0006 0.0006 0,00086 0.00086 0,0006 0.0006

0,2561 0.2559 0.2556 0.2555 0,2553 0,2550

0,2583 0,2579 0,2577 0.2575 0,2573 0.2570

Este certificado n&o deve ser reproduzido parcialmente sem a aprovag&o por escrito do laboratério.

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Plblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S3o Paulo - SP

LIVRO N° 116 FOLHA N° 147 TRADUCAOQ N° 5844

40

1 ki f‘r

ﬂf;N“’.{ ,’{-

W EASTHITIIT )T,
YAy

12 12 W T
0,0040 0,0043 ff}“’ 00049« § e
0,0039 0,0042 = 100088 00BN T
0,0002 00002 \w\s 10,0002 00003
0,0037 0,0040 0,004 , =t

0.0042 0.0046_, <S0;

Este certificado n Keyeser Teprodiz
0 Iaboraténo‘é‘éemf cado de acordo

[Consta marca d'ag
[Consta logotipo: N
Conjunto de dados 7:
Temperatura real da caixa [Ts].

Temperatura ambiente reéal [Ta] 10
Corrente de acmnamema [I;}.’:K‘

500h t

0.2611 | 0.2592 -0,

0,2606 | 0,2587

0.2604 | 0.2585

0,2598 | 0.2580

0,2617 | 0,2598

0.2607 | 0.2587

0.2602 | ©.2582

1
2
3
4
5 0,2610 | 0,2592
6
7
8
9

0,2606 | 0,2587

10 0,2609 | 0,2591

11 0,2602 | 0.2584

12 0.2601 | 0.2581

h \ INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL - FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sio Paulo
Av. Paulista, 352 — 8°Andar — CEP; 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

LIVRO N° 116 FOLHA N° 146 TRADUGAO N° 5844

TABELA 7-4
Mudanga de cromaticidade

LED Mudanca de cromaticidade Au'v'

Ne 0h 500h [ 1000 h [ 2000 h | 3000 h 4000 h | 5000 h

1 0.0000 | 0,0021 | 0,0023 | 0,0027 | 0,0029"| 0.0032 |-0,0034.

2 0.0000 | 0.0021 | 0.0025 | 0,0020:].0,0031. | 0,0034 | 0,0038.\. |
3 0,0000 | 0.0021 | 0,0023 | 0,0027.[.0,0029.,|0,0034 | 0:0035.r /|
4 0.0000 | 0,0020 | 0,0023 | 0,0026. 1.0.0029:10,0032"| /

5 0,0000 | 0,0019 | 0,0021 10,0026 :0.00287| 0,0C

6 0,0000 | 0,0020 | 00023 | 0,00267| 0:0030%] 0.0033

7 0,0000 | 0,0021 | 0,0023.}.0 70,0029; |/ 0,0033

8 0.0000 | 0.0021 | Q)0024/0,0028 |-0:0030:[0,0034 | 0,

g 0,0000 | 0.0021°{-0,0024 10,0028 |-0,0030 /- 0,003 | 0

10 0.0000 | 0,0020 1:0,0028-] 0,0033-| 0

1 0,0000 | 0.0018

= @D 0028 &8 0030~

12 0,0000 |I),00.2«‘1tw o

n 12

Meédia | 0,0000
Méd. | 0.00001} 0.
0,0000 |-

a
Min. 0.0000"
Max. | 0,0000

Continuacéo da. tabe!aat:lma]
6000 h e

0.0040
0.0042
0.0038
0.0041
0,0037
0.0038
0,0039
0.0042
0,0039
0,0038
0,0040
0,0039

INSCRIGAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154 £80-0 / 7
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar — CEP; 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP
LIVRO N° 116 FOLHA N° 145 TRADUCAO N° 5844
[ Média 100,0 | 1005 | 1011 ] 102,0 [ 103,1 | 104.2 | 105.6
Méd. | 100,0 [ 1004 [ 01,0 | 1018 [ 102.8 | 103.8 [ 105.1
o 000 [010 [020 [042 | 0.66 | 0.98 | 1,39
Min. [ 100.0 [ 100,3 | 100.8 | 101,5 | 102.3 | 103.1 | 1041
Max. | 100,0 | 1006 | 1014 | 102.8 | 104.3 | 106,1 | 108.4
Continuacdo da tabela acima]
6000 h 7000 h 8000 h 9000 h 10000 h 11000 h
108.6 111,0 114,2 A31.2
108.9 11,6 115.2 13,0 -
109.1 111.9 1156 1840 _, 71 7
106.0 107.4 108,8 R A
105.6 106,9 108,1 457
105,1 106,3 1074 ok
105.1 106.3 1075 Y
110.7 114,7 28,0775 e
105.3 106.6 W45 sl
106.0 107.6 1880
104,7 105.8 AN
106,1 107.5 5
12 12
106.8 108.6
106,0 107.4
1.9 2,88
104,7 1058
110,7 114,7

[Consta marca d’agua: Este rerato € emitido p

[Consta logotipo: NICHIA)]

Conjunto de dados 7: 105 °C, 250 mA

Temperatura real da caixa [Ts] | 106,5°C | OBSERVACOES:

Temperatura ambiente real [Ta] | 101,9°C | Ts e T foram medidas durante a configuragio inicial.
Corrente de acionamento {I¢] 250 mA | Numero de falhas de LEDs: 0

Corrente de medicio 250 mA

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ

Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sdo Paulo — SP

LIVRO N° 116 FOLHA N° 144 TRADUCAO N° 5844
L70 relatado (11K) | 20200 horas
L80 calculado | (11K) | 14000 horas L B0 =In(B/0.8)/a
L80 relatado (11K) | 14000 horas
L80 calculado | (11K) | 8580 horas L 90 =In(B/C.9)/a
L80 relatado (11K) | 8590 horas

Este certificado néo deve ser reproduzido parcialmente sem a aprovag&o por escrito do laboratorio.

Temperatura real da caixa. h_ﬁm, .@

Temperatura ambiente réal [Ta] ﬁ[ﬂ} _@é
Corrente de acionamentoflel~ 1.

Corrente de medicio 2

LED

Ne Oh

1 100.0
2 100.0
3 100.0
4 100.0
S 100.0
6 100.0
7 100.0 |,
8 1€0,0 |
g 100,04
10 100.0
11 1000
12 100.0
n 12 12 12 12 12 12 12

INSCRIGCAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo

Av. Paulista, 352 —

LIVRO N° 116

FOLHA N° 143

/,\E,—?\TE\

pref. 41%

73)6

"/

%)

\\\'3

0y

/‘
5"‘/

8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

TRADUCAO N° 5844

F\

Conjunto de dados 7; 105 °C, 250 mA

Temperatura real da caixa [Tg] | 106,5°C

Temperatura ambiente real {Ta] | 101,8°C

Corrente de acionamento [I¢} 250 mA

OBSERVACOES:
Ts e T foram medidas durante a configuragéo inicial.
Numero de falhas de LEDs: 0

Corrente de medigao 250 mA
TABELA 7-2 _

Manutehcéo de iumen

LED

NG

1 100,0

2 100.0

3 100,0

4 100.0

5 100,0

6 100.0

7 100,0

8 100,0

9 100,0

10 100,0

11 100.0

12 1000

n 12 42

Meédia | 100,0 |~96,9 ‘|

Méd. 100.0 | 87,0/}

o 0,00 | 0,26-]

Min. 100,0 | 96,5

Max. 100.0 | 97.3

Projecéo TM-21

7000 h

9000 h

10000 h_

Tempo 5000 h 6000 h 8000 h 11000 h
Entrada (média) | -0.0470 | -0,0557 | -0,0622 | -0.0734 | -0.0912 | -0,12%2 | -0.1899
Duragdo do teste usada | 5000 h a 11000 h | Equacdo de ajuste de curva:

B 1,083 O{t)=Bexp(-at)

a 2.16E-05

R2 0,840 Equagdo de vida (til da manutengao do limen:
L70 calculade | (11K} [ 20200 | horas L 70 =In(B/0.7)a

INSCRICAO ~ RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N° 116 FOLHA N° 142 TRADUCAO N° 5844

Temperatura real da caixa [Ts] | 106,5°C | OBSERVAGOES:

Temperatura ambiente real [Ta] | 101,9°C | Ts e Ta foram medidas durante a configurago inicial.

Corrente de acionamento [lg] 250 mA | Numero de falhas de LEDs: 0

Este certificado ndo deve ser reprod‘

Corrente de medigao 250 mA

TABELA 7-1 .,

Caracter:st:casg'fn}tq;als
3 PELELE! /o)
LEC | Fluxo  de | Tensao de > i ,ir’);fk’ /CIE1976
N° luminosidade | avango W S
oV [im] VT A A T

1 1270 18] 0,261 0531
2 1271 0.461. | 0417-] 0,260 /0.5
3 1269 0,462
4 1285 1450
5 1277 463 |
6 1268
7 1282
8 1270
9 1279
10 1274
11 1284
12 1278
n 12 % =
Media | 1276
Meéd. 1276 : 1.8 -~ |1 0418° ”DZEOM.‘; i
o] 6,1 N 423 0017 .00124-0; a0, 00005 | -
Min. 1268 27 4118 — 10459 0,416.°| 0;260" | 0,529
Max. | 1285 AT - sl 2 i o 0261 Q;531

0 parcnalmente S pI 0 por escrito do laboratério.
O laboratério ¢ certificado de acerdo com a Norma Inte'rnamonal ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatorio € emitido para a Unicoba Energia S.A.]

[Consta logotipo: NICHIA]

A

INSCRICAQ - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2 154.680—0/!/'
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP
LIVRO N° 116 FOLHA N° 141 TRADUC:\O N® 5844
i e
e ————
.
-
e -
® an p~ e L) X0 " u
# 50
) gl
£
| s
2 =
t x
¥ - b
¥
=
|
-

[Tradugdo: da lmagem amma]r /
Manutengao de limen %,
Mudanga de cromaﬁc;dadef(@
Tens&o de avango rélativa (%
Média e max. - min.-
Média '

Este certificado ndo deve serreprod p ag:éo por‘escnto do laboratdrio.
O laboratério & certificado de’ acardo com a Norma lntemacuonal ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatorio € emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA]

Conjunto de dados 7: 105 °C, 250 mA

\ INSCRICAO — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S&o Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo - SP

LIVRO N° 116 FOLHA N° 140 TRADUCAO N° 5844
0.5285 0.5283 0,5282 0.5281 0,5280 0,5279
0,5285 05283 0,5283 0,56283 0.5281 0,5280
0,5290 0,5289 0.5287 0.5287 0,5286 0,5285
0.5292 0.5280 0.5289 0.5289 0,5288 0,5288
0,5274 0,5273 0,5272 0,5271 0,5270 0.5270
0,5277 0,5275 0.,5275 0.5274 0,5273 0,5273

Temperatura real da c.mxa [‘I‘_}-::
Temperatura ambiente real [T, gb
Corrente de acionamento [le] . | .
Corrente de medicdo

// A7)
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP
LIVRO N° 116 FOLHA N° 139 TRADUCAO N° 5844
[Consta logotipo: NICHIA]
Conjunto de dados 6: 105 °C, 200 mA
Temperatura real da caixa [Te] | 1059 °C | OBSERVAGOES:
Temperatura ambiente real [Ta] | 102,9 °C | Ts e T4 foram medidas durante a configuragio inicial. o
Corrente de acionamento [lg] 200mA | Numero defalhas de LEDs; 0
Corrente de medicso 200 mA Aty
LED Cromaticidade v'
N° Dh 500 h
1 0,5302 | 0,5295.{.0,
2 0,5289 | 0,5292.:
3 0.5288 | 0,5281:/]:
4 05299 | 0,5292
5 0,5295 | 0,528 ;
5] 0,5310 | 05303 0,5302
7 0.5298 | 0,5291-]:0,5250 | 0,
8 0.5297 [ 0.5290 | .0.5289 | 0,
9
10
1
12
L
n 12 1R ‘V12L iy FPRl=EY
Media | 0,5298 | 0,5281 1 0;5280 [ 0,5288 | 0,5289.| 0;5287 -}-0;
Méd. 0.5298 | 0,5292 | 0,5290 | 0,5288 |-0,5280 | 0.5288.]:0,
o] 0,0007 | 0,0007 | 0,0007 | 0,0007 | 0,0007.1 0;0007 | 0,
Min. 0,5287 | 0,5281 | 0,5280 | 0.5277 {,0.5279!| 0.5277
Max. 0,5310 | 0,5303 | 0,5302 | 0,5300- .,0.5:_501r 0,5299
Continuagao da tabela acima] B 3
6000 h 7000 h 8000 h S000 h 10000 h 11000 h
0,5290 0,5288 0.5288 0,5288 0,5286 0.5286
0,5287 0,5286 0,5285 0,5285 0,5285 0,5284
0.,5276 0,5275 0,6275 0,6275 0,5273 0,5272
0,5287 0,5286 0,5285 0.5285 0.5285 0,5285
0,5284 0,5282 (,5282 0.5282 0.5280 0,5280
0,5297 0,5297 0.5295 0,5295 0.5294 0,5295
A.

INSCRICAO — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (1SS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

LIVRO N° 116 FOLHA N° 138 TRADUC.ZAO N° 5844
n 12 12 12 12 12 Gaah A 21 ],
Média | 0,2603 | 0,2586 | 0,2584 | 0,2582 [.0,2580 | 0,2577.} 0,2576 /|, .~
Méd. | 0,2604 | 0.2587 | 02585 | 0,2583.1.0,2581.] 0.2579. | 705
o 0,0007 | 0,0007 | 0,0007 | 0,0007. }.0;0007: | 0,00 e
Min. | 0.2589 | 0,2573 | 0,2571..0,2568" 0 256¢
Méx. | 0,2612 | 0,2585 | 0,2592 1.0 : Ak
Continuagdo da tabela acimal.l i L
6000 h - EAUE
0,2574
0,2561
0.2576
0.2578
0,2568
0,2580
0,2578
0,2570
0.2581
0.2577
0,2566
0,2571
12
0.2573 7 ;
0,2575 0.2573 0.2571
0,0006 0.0006 0,0006~ |/
0.2561 0.2559 0,2557
0.2581 0.2579 0,2578

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O laboratdrio & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatorio é emitido para a Unicoba Energia S.A.]

4
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estado de Sio Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S&o Paulo - SP

LIVRO N° 116 FOLHA N° 137 TRADUCAO N° 5844

12

12

0.00

33 0,0034

0,00

33 0.0034

0,00

02 0.0002

0,00

30 0,0032

0,00

35 0,0038

[Con

[Con

Este certificado nao/de

¢
Conjunto de dado’é{G

O laboratério:
sta marca d'agt

sta logotipo: ‘NI

Temperatura real da cal

Tem

peratura ambienfe reaf’

Corrente de acionamento [l

Corr

ente de medicio Lx

Oh< -] 500h

0.2601 | 0,2585 ,ozsaiuitzaaz; .

02589 0.2573.|'0,2571| 0,25687 -0,

0,2606 | 0,2589-[-0:2587 | meszf~

0,2608 | 0,2590 { 0.2589 | 0,2587 | 0

0,2597 | 0,2580 | 02579-{-0,2576 /0.2

0,2611 | 0.2593 | 0,2591 /| D;2589.1 0;

0,2610 | 0.2592 | 0,2590 |/ 0,2588:|

0,2600 | 0.2582 | 0.2581 |0:2578 | 0;

0.2612 | 0,2595 | 0,2592 | 0,2580 |

0.2608 | 0,2530 | 0.2589 | 0,2585

0,2595 | 0,2577 | 0,2576 | 0,2574

0,2602 | 0,2584 | 0,2582 | 0,2579

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (I1SS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo — SP

LIVRO N° 116 FOLHA N° 136 TRADUCAO N° 5844

Mudanc¢a de cromaticidade

LED Mudanca de cromaticidade Au'v'

N° Oh 500h | 1000h | 2000 h

ﬁ 1 0.0000 | 0,0018 | 0,0020 | 0,0022
g 2 0,0000 | 0,0018 | 0,0020 | 0,0024

3 0.0000 | 0.0019 | 0.0021 | 0,0023
4 0.0000 | 0.0020 | 0,0021 | 0,0024
5 0,0000 | 0,0018 | 0,0019 | 0.0022.
6 0,0000 | 0.0019 | 0.0021 | 0.0024 ] 0.00
7
8

0.0000 | 0.0018 | 0,0022 | 0/0025.].0.0
0,0000 | 0,0019 | 0,0021["0:0024.
9 0.0000 | 0,0019 | 0,00227] 00025

10 0,0000 | 0.0019 i
11 0.0000 | 0,0019_] .0
12 0,0000 | 0.0020.1:0;

™ n 12 12 el
- Media | 0,0000 | 0,0019.]°0;
Méd. [ 0.0000 | 0,0019:
o 0.0000 | 0,00017:i
Min. | 0.0000.] 0.0018
Max. | 0,0000 |.0,0020

[Continuag&o da tabela

40,0029
10,0029
1.0:0002 :
10,0026

10,0031 [

6000 h 7000 h -
0,0030 0,0033
0.0031 0,0033-
0,0032 0,0033"
0.0033 0.0034
0.0030 0.0034
0.0033 0.,0035
0.0035 0,0038
0,0032 0.0034
0.0034 0.0036
0.0034 0.0036
0.0031 0,0032
0,0035 0.0036
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FOLHA N° 135 TRADUCAOQ N° 5844

Min. | 100.0 | 996 [ 100,2 ] 1005 | 1007 | 1009 | 101.2
Max. | 100.0 | 100,2 | 100,5 | 1011 | 1016 | 102.2 | 1029

[Continuag&o da tabela acima]
6000 h 7000 h 8000 h 9000 h 10000 h 11000 h
102,9 103.5 104,1 104,9 105.4 106,3
102.1 102.4 102,7 103.4 103.6 104,2
101,3 101.6 101,7 102.1 102.2 102,5
101,9 102,2 102.5 103,1 11033 -7103,8
101,1 101,2 101,4 1017 W A7 L ] 02,0 B
101,7 102.0 102,3 ! | SNILA034 7770 /n
103,2 103,9 104.6 YISO /177 X/
102.2 102,7 103,0 ke L
102.2 102.6 1030 Al
102.1 102,5 | !
103.0 103.6
102.9 103,5

[Consta logotipo: NICHIA]

Conjunto de dados 6: 105 °C, 200 mA

7i o»pgrcnalmentezs%
acordo com 2 Norma in _

TABELA 6-4

Temperatura real da caixa [Ts] | 1059 °C OBSERVACOES

Temperatura ambiente real [T,] | 102.9 °C Ts e T, foram medidas durante a confi iquragao inicial.
Corrente de acionamento [I¢] 200 mA | Numero de falhas de LEDs: 0

Corrente de medicio 200 mA

™\
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sio Paulo
Av. Paulista, 352 — 8°Andar ~ CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

LIVRO N° 116 FOLHA N° 134 TRADUCAO N° 5844
L80 relatado {11K) | 44100 horas
L90 calculade (11K} | 18600 horas L 90 =In(B/0.9)/a
L90 relatado {(11K) | 18600 horas

[Consta marca d'agua: Este relaténo e emltldo para‘

[Consta logotipo: NICHIA]

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O laboratério é certificado de acordo coma Norma Internacional ISO/IEC 17025:2005.

a Un[c"oba Energla S A]
£ N .’fui'

Conjunto de dados 6: 105 °C ZDQ.V

Temperatura real da caixa [Ts] 3|
Temperatura ambiente real [T4]

Corrente de acionamento. [!pl Al

Corrente de medigio -

LED

ND

1
2 —
3
4

5

5

7

8 ] [

g 100,0 99.9 f102:1'%_““

10 100,0 [.100,0 1021 | ;
1 100.0 [199.6 '
12

100.0°1100,0 [100,9 | 308514 :'_.5 T N e

12 12 12 12 12 12 12

Média | 100.0 | 1000 | 1003 | 100.8 | 101,2 | 1016 | 1021

Méd. 1000 | 100C | 1004 | 100.7 | 101,1 | 101,5 | 1021

0,00 0,14 0,08 | 0,16 0.28 | 042 0.56
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LIVRO N" 116

FOLHA N° 133 TRADUCAO N° 5844

Corrente de acicnament

o[l:] | 200 mA

Numero de falhas de LEDs: 0

Corrente de medicdo

200 mA

TABELA 6-2
Manutengdo de limen

-~

LED % de manutengio de limen (normalizada a 100 % em O.horas )/ .,
N° Oh 500 | 1000
h h
1 100,0 | 97,1 | 96,8
2 100.0 | 971 | 96,6 -
3 1000 | 97,3 | 97.0 b
4 100,0 96,7 I
5 100.0 i
6 100,0 drid ;
7 100,0 #[786,1::[1957 | 953
8 100.0 4.1 968 1064 ['9652
9 100.0 9 [796,0 1956 |95,
10 100,0 95,941
11 100.0 8
12 100,0 |<
n 12 12
Média | 100,0 |- 971
Meéd. 100.0| 87,11
g 0,00 {~0,22°1F
Min. 100,0 | 98,9}
Maéx. 100,0 | 976

Projecdo TM-21

Tempo 5000 h

Entrada (média} | -0.0425

-0,0487 |-

11000 h | Equacgao de ajuste de curva:

Duragdo do teste usada | 5000 h a

B 0,981 @(t)=Bexp(-at)

a 4.62E-06

R2 0.918 Equagao de vida Gtil da manutencio do lumen:
L70 calculade (11K} | 73000 horas L 70 =In(B/0.7)/a

L70 relatado (11K) | > 60500 horas

L80 calculado  (11K) | 44100 horas L 80 =In(B/0.8)/a
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LIVRO N° 116 FOLHA N° 132 TRADUCE\O N°® 5844
Corrente de acionamento [¢] 200 mA Numero de falhas de LEDs: 0
Corrente de medicdo 200 mA
TABELA 6-1

Caracteristicas iniciais

LED | Fluxo de | Tensdo de | CCT Poténcia., | CIf CIE1976
N luminosidade | avanco Do | deentrada’ " /] 4
DV [Im] SR Y ] 1y v
1 1049 BT | 7/ (0260 | 0,530
2 1053 T I
3 1056
4 1043
5 1067
6 1040
7 1052
8 1057
9 1060
10 1063
11 1049
12 1053
n 125 £ = -
Media | 1054 1 1=
Meéd. | 1053%
g 7.7 e
Min. 1040
Max. 1067

Este certificado nao deve ‘ser reproduz parmalmente emaa

acA0 por escrito do laboratério.
O laboratério é certlﬁcado de aco o”com a Norma ln emac:

1al ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatério & emltldo para a Unrcoba Energ|a S.A]
[Consta logotipo: NICHIA]
Conjunto de dados 6: 105 °C, 200 mA

Temperatura real da caixa [Ts] | 105,9 °C | OBSERVACOES:
Temperatura ambiente real [Ta] | 102.9 °C | Tse Ta foram medidas durante a configuragao inicial,
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LIVRO N° 116 FOLHA N° 131 TRADUCAO N’ 5844
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Manutengaa de limen %, A
Mudanga de cromaticidade (9(3
Tensé&o de avango relatwa(
Media e max. - min.
Meédia

Este certificado nao deve ser reproduzndo parc:alfn nte sem a apr: agé 5 or'escnto do laboratério.
O laboratério é certificado de’ acordo com a Norma Internacmnal 1SO/IEC 17025:2005.

[Consta marca d'agua: Este relatério é emitido para a Umcoba Energia S.A ]
[Consta logotipo: NICHIA]

Conjunto de dados 6: 105 °C, 200 mA
Temperatura real da caixa [Ts] | 1059°C | OBSERVAGOES:
Temperatura ambiente real [T,] | 102.9°C | Tse Ta foram medidas durante a configuragéo inicial.
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LIVRO N° 116
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FOLHA N° 130 TRADUCAO N° 5844

Continuagéo da tabela acima]

6000 h 7000 h 8000 h 9000 h 11000 h
0.5300 0.5300 0.5299 0,5299 0,5298
0.5298 0,5288 0,5299 0,5300 0.5298
0,5303 0,5302 0,5302 0,5302 0,5301
0.5287 0.5287 0,5286 0,5286 0,5286
0.5288 0,5287 0.5287 0,5287 0,5285
0,5298 0.5297 0,5297 0.5297 -/0,5296
0.5294 0,5293 0.5293 0,5292 0.5290
0,5302 0.5301 0,5301 A

0,5282 0,5291 0.5291

0,5281 0.5280 0.5279

0,5270 0,5269 0{5269: " i

0,5288 0.5288 0*5287\ ‘-.\ ~3 .

12

0.5292

0,5283

0.0010

0.5270

0,5303

Conjunto de dados 6: 105 °C-200

I ISOHEC 17025 2005

Temperatura real da caixa [Ts]

105.8°C

Temperatura ambiente real [Ta]

102,98 °C

Ts'é T foram medidas durante a confi gurac;éo inicial.

Corrente de acionamento [I¢]

200 mA

Numero de falhas de LEDs: 0

Carrente de medicio

200 mA

o-por: escnto do. Iaboratono.
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
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LIVRO N° 116 FOLHA N° 129 TRADUCAO N° 5844

[[0,2590 [ 02588 | 0,2588 | 0.2586 | 0,2585 | 0.2584 | | | ]

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratorio.
O laboratério ¢ certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA] Ra i )

Temperatura real da caixa [T} |
Temperatura ambiente real [Ta]'f -
Corrente de acionamento [lg] - m
Corrente de medigdo -~ /1 150]

LED | Cromaticidade oo Tl i 7/, V.
Ne 0h “500h; | 4000 h | 2000 h [ 3000 h | 4600

1 0,5310 | 0,5304 | 0,5303 | 0.5302-] 0,5303 | 0.5302.| O,
2 0.5309 | 0,5303 {0,5302.| 0.5301 | 0,5303 | 0,5301 |0,
3 0,5312 | 0,5307 | 0;5305°]70,5304 |.0,5306 | 0,5305.] 0,
4 0.5297 |-0,5281.1 05290 {0.5288.]0,5289 | 05289 |
5 0.5297 | 0.5291-4:0,5291/} 0,6289 | 05291 | 0,5289 |-
6 0.5307 | 0,5301- {70, ,5289 | 0.5301 | 05299 | 0,5300
7 0.5304 | 0.5299:4'0, 5296 |
8 0.5312 | 0.5306°| 0,53 :

9 05301 | 0,5295:] 0,529

10 0.5292 | 0,5285"|°0,5285.].

11 0.5280 | 0.5274 |~0.5273}.0,5272 | 0,

12 05298 | 0,5292 | 0.5291°]°0 5291

Média | 0,5302 | 0.5296 | 0,5295 | 0,5293 | 0.5295 | 0,5294 | 0.5294
Med. | 05302 | 0,5297 | 0.5296 | 0,5295 | 0,5297 | 0,5295 | 0,5295
o 0,0009 | 0.0010 | 0.0010 | 0,0010 | 0.0010 | 0,0010 | 0,0010
Min. 05280 | 05274 | 0,5273 | 0,5272 | 0,5272 | 0,5271 | 0.5271
Max. | 0.5312 | 05307 | 0,5305 [ 0,5304 | 0,5306 | 0,5305 | 0.5305

)
.”}?LIO!\:__J'/

o

)
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LIVRO N° 116 FOLHA N° 128 TRADUCAO N° 5844

9 0,2600 | 0,2583 | 0,2583 | 0,2582 | 0,2579 | 0.2578 | 0.2578
10 0,2599 | 0,2583 | 0,2582 | 0,2580 | 0,2578 | 0,2576 | 0.2575
11 0.2596 | 0,2580 | 0.2578 | 0,2576 | 0,2576 | 0.2573 | 0,2573
12 0.2615 | 0.2598 | 0,2597 | 0,2596 | 02595 | 0.2592 | 0,2591

?w % ..%‘a\’* !

N

nz i AN L
n 12 12> ADAZR SRR S D
Média | 0.2607 02590?@: 9 2586 [ 1
Méd. | 0,2607 | 0,2589.1°0,2588 3512587% ,o 2586
o 0,0006 | 0,0006 | 0.0007 B
Min. | 0.2596 | 0.2580] 0,25 -516
Max. | 0,2615 | 0,2598" 02..}9
Continuacao da tabﬂa na
6000 h
0.2583
0,2583
0,2587
0,2579
0.2579
0,2590
0.2578
0,2587
0.2575
0.2574
0,2571
0.2588
12 12 12 12 12 12
0,2581 0,2580 0.2579 0.2577 0,2576 0,2575
0.2581 0,2579 0.2579 0.2577 0,2576 0.2576
0,0006 0.0006 0,0006 0.0006 0,0006 0,0007
0.2571 02570 0,2569 0,2568 0,2567 0.2566
7
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LIVRO N° 116 FOLHA N° 127 TRADUCAO N° 5844
0,0028 0,0030 0,0032 0,0032 0,0035 0.0036
0.0026 0,0028 0,0028 0.0029 0,0031 0.0033
0,0028 0,0029 0.0031 0.0033 0,0034 0.0035
0.0027 0,0029 0.0030 0,0031 0,0032 0.0032
0,0028 0.0028 0,0030 0.0030 0,0032 0.0032

12

0,0027

0,0027

0.0001

0,0026

0,0028

Este certificado n er reprc : Srovag >fito/do laboratério.
O laboratér C: ' ' CA7

o,

paraa

Unicoba Ererg

¢

[Consta marca d'ag

[Consta logotipo: Nl@é /

T~
Conjunto de dados 5: 105
Temperatura real da caixa [Ts] 4~
Temperatura-ambiente real [T |
Corrente de acionamento [Ir]’
Corrente de medicdo " ..~ 7

- TABELAS5:5

.| Cromaticidade | '
LED Cromaticidade u’ el /
N° 0h 500 h 1000 h | 2000h | 3000h | 4000.h | 5000 h -
1 0.2611 | 0,2593 | 0.2592 | 0,2591 | 0.2588 | 0.2586 | 0.2586

0.2608 | 0,2590 | 0.2589 | 0,2587 | 0.2587 | 0,2584 | 0.2585

0.2613 | 0.2596 | 0.2596 | 0,2594 | 02592 | 0,2590 | 0.2589

0.2605 | 0,2588 | 0,2587 | 0,2586 | 0.2585 | 0,2582 | 0.2581

0.2604 | 0.2587 | 0.2586 | 0.2585 | 0,2584 | 0,2582 | 0.2581

0.2614 | 0,2588 | 0.2597 | 02596 | 0.2594 | 0,2592 | 0,2591

0,2605 | 02589 | 0,2587 | 0,2585 | 02583 | 0.2581 | 0,2580

|~ |||

0,2613 | 0,2596 | 0.2596 | 0,2593 | 02592 | 0.2589 | 0,2588

™\ INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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FOLHA N° 126

TRADUCAO N° 5844

~eref 4“;0\

[Consta logotipo: NICHIA]

Conjunto de dados 5: 105 °C, 150 mA

Temperatura real da caixa [Ts]

106,5°C

OBSERVAGOES:

Temperatura ambiente real [T4]

103,2°C

Corrente de acionamento [Ig]

150 mA

Corrente de medicio

150 mA

Ts e T4 foram medidas durante a configuragao inicial.
Numero de falhas de LEDs: 0

LED Mudanca de cromaticidade Au’v‘,«?’ 4
N oh 500h | 1000.h:| 2000
1 0.0000 | 0.0018 | 0,0020.[ @, gl
2 0,0000 | 0,0019 | 0,0020 [10,0022 |.0,00227| 0.0025
3 0.000C | 0,0017.}-0,0018 |10] 5 \0‘002 "’“D'OOE‘%‘: ;
4 0,0000 | 00018 | 0,0020°170,0024 {10,0022 |
5 0,0000 | 0.0017; |10:0019°1°0,0021 100021-3
6 0,0000 | 0.0018}-0;0018 '“'02'0020
7 0.0000 | 0.0017 "00019
8 0.0000 | 0.0018< )
9 0,0000 |-0,00170;
10 0.0000 | 0,0018
11 0,0000 | 0,0018 1
12 0.0000 | 0,0017: O,

P ;
n 12 2 T2t )
Média | 0.0000 | 0.0018 | 0. .0021
Méd. | 0,0000 | 0,0018:}°0,001 ,0021/ 10, 0021_' 1 il
[} 0,0000 | 0.0000 | ©,0001 | 0,0001|°0,0001 |:0,0001 [ 0,000
Min. 0,0000 | 0,0017 | 0,00181-0,0019. EO;OQFZD‘- =0,0023 | 0,
Max. 0,0000 | 0,0018 0 /] 0,0026 |
Continuagdo da tabela acima] S / i .
6000 h 7000 h 8000 h 9000h " | 10000 h 11000 h
0,0029 0,0030 0.0032 0.0033 0,0034 0,0035
0,0027 0,0029 0,0029 0,0031 0,0033 0,0034
0.0027 0.0029 0,0030 0,0031 0.0033 0,0035
0.0027 0,0029 0.0029 0,0031 0,0032 0.0031
0.0027 0.0028 0,0029 0.0030 0,0032 0,0034
0,0026 0,0028 0.,0029 0,0030 0.0032 0,0034
0.0029 0.0032 0.0034 0.0035 0.0038 0.0041

)
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LIVRO N° 116 FOLHA N° 125 TRADUCAO N° 5844

[
[
|
I

n 12 12 12 12

Média | 100,0 | 95,8 | 100.1 [ 100.3

Méd. | 100.0 | 9.9 | 1001 [ 100,3 |

g 000 | 005 005 |008 {044

Min. 100.0 | 998 | 100.0 i

Max. 100,0 | 100,0 | 100i2:>100:4.

Continuacéo da tabela acimal

6000 h 7000 h 8000:h. -
101,2 101.4 10167
100.6 100,7 ~onial
100,3 1004 ©

100.9 101,1

100,5 1006 -t
100.5 1006~

101.0 1013

1011 1014

100,5 1006

100,7 100.8

100.,5 100.7 %

100,5 100,6-%

12 12

1007 100.9
100.6 100.7
0.28 0.35
100,3 100.4 B i .8
101.2 101.4 1016 102,000 1021 102,2

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O laboratério & certificado de acordo com a Norma Internacional ISO/NEC 17025:2005.

[Consta marca d'agua: Este relatério é emitido para a Unicoba Energia S.A)]
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estac Estado de Sao Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S&o Paulo — SP

LIVRO N° 116 FOLHA N° 124 TRADUCAO N° 5844
Projecao TM-21
Tempo 5000 h 6000 h 7000 h 8000 h 9000 h 10000 h 11000 h

Entrada (média) | -0.0386 | -0,0446 | -0.0474 | -0.0522 | -0.0511 | -0,0549 -0,0687

Duracdo do teste usada | 5000 h a 11000 h | Equagao de ajuste de curva:

B 0,983 @(t)=Bexp(-at)

a 4.20E-06

R2 0,861 Equagao de wda .‘uhl da manutengao do limen:
L70 calculade (11K} | 80700 th i

L70 relatado {(11K) | > 60500
L80 calculade  (11K) | 48300
L80 relatado {(11K) | 48900
LS80 calculado  (11K) | 208005
LS0 relatado (11K) | 20900:

Conjunto de dado"sij 1051
Temperatura real da caixa.

Temperatura ambienta real
Corrente de acionamento [lg
Corrente de medicio-—

Ne° 0 h 500 h 1000
h

LED % de tens&o de avan&qelaﬁva (norma!tzada 100/ % em {1 horas'):

1 100,0' u.99;9 100,-2-: 7 g
2 100,0 | 100,0.] 1002

3 100.0 [°99.9 " |.100.1-1/ 7
4 100,0 | 89.9-:{ 1001 |

5 100,0 | 100,0 | 100.1

5 1000 | 95,9 [400.4.]

7 100.0 | 99.9 | 1001 |7

8 100.0 | 89,9 | 100.1

9 100,0 | 100,0 | 100.1

10 100,0 [ @9.9 | 100,0

11 100,0 | 99.8 | 100.0

12 100,0 | 100.0 | 1001

INSCRICAQ - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0 /
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES - ESPANHOL —~ FRANCES
Matricula n° 887 na Junta Comercial do Estado . de S&o Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S30 Paulo - SP

LIVRO N° 116 FOLHA N° 123 TRADUCAO N° 5844

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O laboratério € certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A]

[Consta logotipo: NICHIA]

Conjunto de dados 5: 105 °C, 150 mA
Temperatura real da caixa [Ts] | 106,5 °G )\ BS ) i
Temperatura ambiente real [Ta] | 103.2 °C_|. Ts.e Taforam me configiragao inicial.
Carrente de acionamento ﬂp‘] A I ' M s
Corrente de medigio

LED % de manutencaode lwnaw(normal;zada’adoo -emﬂw "

Ne 0h 500 | <4000 - 0,‘11000
= £ -Tn- >

1 100.0 97.0.,-' iy

2 100.0 | 974 =971 |

3 1000 | 97 51

4 100,0 | 974}

5 100,0 | 97.7%

6 100.0 [<897.5-1"Q7:0

7 1000 | 975 |

8 1000 | 97.2 |=

9 100,0 | 97,6 1972

10 100,0 | 97619

11 100.0 | 97,7

12 100,0 | 981

n 12 12 12 12 12 12 12 12 12 12 12 12 12

Meédia | 100,0 | 97,5 | 971 966 | 967 | 964 | 962 | 958 954 | 949 [ 950 | 947 83,3

Meéd. 1000 [ 975 | 97,0 | 9566 | 86,7 963 | 962 [ 957 | 954 [ 849 951 | 947 g3.4

g 0,00 028 1 024 | 018 | 025 | 0.26 029 | 028 |028 [031 |035 | 039 0,45

Min. 1000 | 970 | 966 | 96,2 962 | 959 | 957 | 951 | 949 943 | 842 | 937 92.1

Maéx. 100.0 | 981 | 975 | 96,8 | 7.1 968 | 967 | 961 | 958 | 953 954 | 951 93,8

INSCRICAO — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sio Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S3o Paulo — SP

LIVRO N° 116 FOLHA N°© 122 TRADUCAO N° 5844

Este certificado n&o deve ser reproduzido parcialmente sem a aprovag2o por escrito do laboratério.
O laboratério é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério ¢ emitido para a Unicoba Energia S.A.]

[Consta logotipo: NICHIA]

Conjunto de dados 5: 105 °C, 150 mA_
Temperatura real da caixa [Ts] | 106,5 °C | OBSERVAG
Temperatura ambiente real [Ta] | 103.2 7C |\ X
Corrente de acionamento [lg]
Corrente de medico

o

LED Fluxo de |-

N° luminosidade
OV [Im] _~PBVES
1 826 P B Y
2 829 —
3 827
4 820
5 832
6 826
7 823
8 825
9 834
10 824
11 822
12 828
n 12 8
Média | 826 43.7 2732 6.6 0.461 0.417 | 0,260 0.530
Méd. 826 43,7 2731 6.6 0,461 0.417 0,260 0,530
a 4.0 0,08 17.6 0,01 0.0021 | 0,0018 | 0,0007 | 0,0010
Min. 820 436 2712 6.5 0,456 0413 | 0,259 0,528
Max. 834 43.8 2766 6.6 (.464 0.418 0,261 0,531

7
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estado de Sio Paulo
Av. Paulista, 352 — 8°Andar — CEP; 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

LIVRO N° 116 FOLHA N° 121 TRADUCAO N° 5844

i

men Vaintenance X

ssaesHEE

Relatrm Forward Voroge )

soyssBEEEESR

an

Chromate ity $nf (Au'v)

01520

[Tradug&o da imagem acima]
Manutenc&o de limen %
Mudanca de cromaticidade (Au'v')
Tenséao de avango relativa (%)
Meédia e max. - min.

Média

INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Puablica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sio Paulo - SP

LIVRO N° 116 FOLHA N° 120 TRADUCAO N° 5844

(05304 05304  ]05308 | 053020 | 05302 | 05303 | [ I

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério,

O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d’agua: Este relatério & emitido, pﬁ{a a Umca?aa Energia S.A]
[Consta logotipo: NICHIA] ‘ VAN

Conjunto de dados 5: 105.°C, v150 mA\
Temperatura real da caixa [Ts] | g
Temperatura ambiente real [T
Corrente de acionamento [lz] 11501
Corrente de medicio » !

INSCRICAO — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ

Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES

Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo - SP

LIVRO N° 116 FOLHA N° 119 TRADUCAO N° 5844
g 0,5309 | 05303 | 0,5302 | 05300 | 0,5302 | 0.5300 | 0.5301
10 05294 | 05288 | 0.5288 | 0,5286 | 0,5287 | 0.5285 | 0.5285
11 05314 | 0,5308 | 0,5307 | 0.5306 | 0,5307 | 0.5305 | 0,5306
12 05308 | 0.5302 | 0.5302 | 05300 | 0,5301 | 0.5300 | 0.5300
n 12 12 e
Média | 0,5303 | 0,52977|10,5206
Meéd. | 0,5306 | 0,5300-1°0,5299°| 0,
a 0,0009 [ 0,0010 |.0,0010
Min. | 0,5284 | 0.5277-(70.52
Max. | 0,5314 1-0,5308.}10,5307
Continuagéo da tabela'agima]
6000 h 7000 hiis 3[28000h -
0,5304 0,530304 i 0,
0,5283 05282 &.l0,
0.5286 05285 -
0,5291 0,5280 -
0.5302 0,5301
05294 05293 i
0,5289 0,5298
0,5272 0,5271
0,5298 05298
0.5283 0,5283
0,5304 0,5304
05289 |-0,5297

7 5

12 12 12 12 12 12
0,5283 05282 0,5292 0,5292 0.5291 0,521
0,5296 0,5295 0.5205 05295 05294 0,5293
0.0010 0,0010 0.0010 0.0010 0.0010 0.0010
0.5272 0,5271 0,5271 0.5271 0.5270 0.5269

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 ~ Sdo Paulo — SP

LIVRO N° 116 FOLHA N° 118 TRADUCAO N° 5844
0.2565 0.2563 0,2562 0,2562 0,2562 0,2556
0,2581 0,2581 0,2579 0,2579 0.2579 0,2578
0,2571 0.2571 0.2570 0,2570 0,2569 0.2569
0.2585 0,2584 0,2584 0.2583 0.2582 0,2581
0.2578 0.2576 0,2577 0,2576 0,2574 0.2571

12

0,2574
0.2576
0.0009
0,2559
0.2587

OIaboratérr ertificado de rdo co | ) _:5__:2(505.

Consta marca d'aqu ‘Es’l
(] [ e 3}& A

MY

[Consta logotipo: NICE HI4

Conjunto de dados 4: 85 "(} 250
Temperatura real da caixa [Te].. j 86*91' i
Temperatura ambiente real i >
Carrente de acionamento [1;}
Corrente de medl;éo b -Ji :

LED Cromaticidade v'
N° 0Oh 500 h

1 0,5313 | 0,5308
0.5293 | 0,5287
0,5297 | 0,5291
0,5300 | 0.5294
0,56312 | 0,5306
: 0.5299
0,5308 | 0,5303
0,5284 | 0,5277

O~ | WM
o
(3.3
g

INSCRICAQ — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (1SS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Piblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S3o Paulo — SP

LIVRO N° 116 FOLHA N° 117 TRADUCAO N° 5844

Conjunto de dados 4: 85 °C, 250 mA

Temperatura real da caixa [Ts] | 86,0 °C | OBSERVACOES:

Temperatura ambiente real [Ta] | 83.0 °C | Ts e Ta foram medidas durante a configuragao inicial.
Corrente de acionamento [l¢] 250 mA | Numero de falhas de LEDs: 0

Corrente de medigio 250 mA

TABELA 4- 5

LED Cromaticidade u' L oo

N° 0h 500 h | 1000.h%]

1 0,2601 | 0,2585 | 0:2583:
0,2592 | 0,2573 | 0, J

2
3 0,2585 | 0,2567- ;’Q
4 0,2601 | 0,2584.1 0,
5 0.2602 | 0,2586]
6
:
8

0,2589 | 0.2572 " ,0~
0,2614 | 0,2596"|°0;:
0.2591 | -0.2574.}, 0,

9 0,2608 |.0.2591" [
10 0,2597 oﬂsab ik
11 02611 ] 0, :
12 0.2604 | 0,2

n 12 \121 b St s i Ve
Média | 0.2600 | 02582 ,e 253.1 ‘E*'fe’“zsam 302'257&
Med. | 0,2601 | 0,2584:]/0,258371.0,2582 | :0,2580 | 0 0,257
a 0,0009 | 0,0009 }-0,0008 | 0, ~1o,0009‘; 0 ~0,0009" |
Min. | 0,2585 | 0,2567 | 0,2566/|.0. |20,2563.{:0,2560 | 0.2560] i B
Max. | 0.2614 | 0,2596 | 0.2596 | ' 1'0,25927] 02585 | 0,2590 | Wik
Continuagéo da tabela acima] = [ L =

6000 h 7000 h 8000 h 9000h " | 10000h 11000 h
0.2576 0,2574 0,2573 0.2572 0,2570 0.2565
0,2565 0,2564 0,2563 0,2561 0,2560 0,2557
0.2559 0,2558 0,2558 0.2557 0,2557 0,2556
0,2575 0.2574 0,2573 0.,2573 0,2573 0,2571
0,2577 0,2575 0.2574 0,2574 0.2573 02573
0,2562 0.2561 0.2560 0,2560 0.2560 0,2559
0,2587 0,2585 0,2586 0,2585 0,2584 0,2582

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0



REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Pdblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estado de Sao Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - S3o Paulo — SP

LIVRO N° 116

FOLHA N° 116

TRADUGAO N° 5844

n 12 12 12
Meédia | 0,0000 | 0,0018 | 0,0019
Méd. | 0.0000 | 0,0018 | 0,0020
g 0,0000 | 0.0001 [ 0,0000
Min. | 0,0000 | 0,0017 [ 0.0019
Méx. | 0.0000 | 0,0019 [ 0,0020
Continuagdo da tabela

6000 h 7000 h

0,0027 0,0029

0.,0028 0.0028

0,0028 0,0030

0.0027 0,0028 < 1.0,0030
0,0028 0,002¢ ©— |
0,0029 0,0030 =
0.0029

0,0028

0,0029

0,0029

0.0027

0,0027

12

0.0028

0.0028

0,0001

0.0027

0.0029

Este certificado ndo deve ser reprod iiﬁaj‘f)arcialmente sem a aprovagao por escrito do laboratério.
O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatdrio € emitido para a Unicoba Energia S.A.]

[Consta logotipo: NICHIA]

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.1
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ

Tradutora Plblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES

Matricula n® 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar - CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

LIVRO N 116 FOLHA N° 115 TRADUCAO N° 5844

Conjunto de dadés 4{ 8

12 12
101.2 | 1015
101.3 | 101.5
0,40 043
100,7 | 1009
101.9 | 102.1

ol

Temperatura real da caixa [Ts

Temperatura amhlenﬁ‘iear W

Corrente de aciona

Corrente de medicio— %

or escnto do laboratério.
=C 17025:2005.

LED Mudanga de! cromaﬂctﬂadafﬂu‘v

N Oh 500 h_|-1000°h:]22000 h |-

. 0.0000 | 0.0017 | 0.0019°:0,0021 |
0,0000 |-0,0019 | 0,00207-0,0021 |

3 0,0000.1 0,0019 020 170,0023:f0,

4 0,0000 | 0,0018 01.0.0021

5 0,0000"| 0,0018. |

6 0.0000 | 0,0018:]-0:

7 0,0000 | 0.0018 |

8 0,0000 | 0,0018 | 0;

8 0.0000 | 0,0018

10 0,0000 [ 0,0018

11 0,0000 | 0,0019

12 0,0000 [ 0.0018

N

\ INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (1SS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Est: do Estado de Séo Paulo
Av. Paulista, 352 - 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S3o Paulo — SP

LIVRO N° 116 FOLHA N° 114 TRADUCAO N° 5844
Projecéo TM-21
Tempo 5000h | 6000h | 7000h [ 8000h [9000h | 10000h | 11000 h

Entrada (média) | -0,0300 | -0,0338 | -0,0352 | -0,0377 | -0,0363 | -0,0378 | -0,0523

Duracgéo do teste usada | 5000 h a 11000 h | Equagao de ajuste de curva:

B 0,984 @(t)=Bexp(-at)

a 2.72E-06

R2 0,697 (Equagéo de _wda Gtul da manutenc;ao do limen:
L70 calculado | (11K) | 125000 rhoras  }\L.70: ‘-h)(BJ ol

L70 relatado ras. ] ‘

L80 calculado

L80 relatado

L90 calculado

L3S0 relatado

Conjunto de dados
Temperatura real da.¢a
Temperatura amblemé_g

¥ 11000

100.6 | 100,3 | 100.5 | 100.5 | 100.8 | 100.7 | 160.9

INSCRICAOQ - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estado de S3o Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S3o Paulo - SP

LIVRO N° 116 FOLHA N° 113 TRADUCAO N° 5844

Este certificado ndo deve ser reproduzido parcialmente sem a aprovag&o por escrito do laboratério.
O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A ]

[Consta logotipe: NICHIA]

Conjunto de dados 4: 85 °C, 250 mA _
Temperatura real da caixa [Ts] | 86,0 °C~
Temperatura ambiente real [T,] | 83,0 °C.] 'i\
Corrente de acionamento [Ig] . 250 mA\ \
Corrente de medigo ;

LED

Nﬂ

1

2

3

4

5

6

7

8

9

10

11

12

n 12 12 12 12 12 12 12 12 12 12 12 12 12
Média | 1000 | 97.7 | 97.3 | 970 | 973 [ 971 | 97,0 | 967 | 965 | 96.3 | 96.4 | 96.3 94,9
Méd. 1000 | 97,7 | 973 [ 97,0 | 973 | 971 [ 970 | 967 | 966 | 96.3 964 | 963 951
g 000 025|021 [013 [013 | 015 | 0.6 | 017 | 0.17 | 0.19 | 0.23 0,27 0,57
Min. 100.0 | 971 | 969 | 96.8 | 97.2 [ 968 | 96,7 | 96.4 | 96.3 | 96.0 | 96.2 95.9 93.8
Max. 1000 | 981 1976 |97.2 | 975 [ 973 | 97.3 | 969 | 96.8 | 96.6 | 96,8 | 96.6 95.6
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LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES

Matricula n° 887 na Junta Comercial do Estado de Sio Paulo
Av. Paulista, 352 — 8°Andar — CEP; 01310-000
Telefone/Fax: (11) 3287-3200 — Sdo Paulo — SP

FOLHA N° 112

TRADUCAO N° 5844

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.

O laboratério é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério é emitido para a Unicoba Energia S.A ]

[Consta logotipo: NICHIA]

Conjunto de dados 4: 85 °C, 250 mA

Temperatura real da caixa [Ts] | 86,0 °Cx :
Temperatura ambiente real [Ta] | 83,0 °C}.
Corrente de acionamento [I¢]

Corrente de medicio

LED Fluxo de i}
Ne luminosidade. |>av
oV [Im}

1 1284

2 1281 =2

3 1269 )

4 1252

5 1260

6 1267

7 1253

8 1263

9 1256 0261 110531 b

10 1267 10.560 | 0529

11 1272 10.2617 0,531 1

12 1283 260" 110,53 o
Al

S ]

n 12

Média | 1267 2

Méd. 1267 47,2 2740 11,8 0.461 0,418 0.260 0.530

o] 132 0.09 221 0,02 0.0023 | 0,0017 | 0,0009 | 0,0009

Min. 1252 471 2714 11,8 0,456 0414 0,258 0,528

Max. 1284 47 4 2780 11,8 0.483 0,420 0,261 0,531
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sio Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — S3o Paulo - SP

LIVRO N° 116 FOLHA N° 111 TRADUGAO N° 5844
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Manutengao de lumen %
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LIVRO N° 116 FOLHA N° 110 TRADUCAO N° 5844
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Este certificado n&o deve ser reproduzido parciaimente sem a aprovagao por escrito do laboratério.

O laboratorio € certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta logotipo: NICHIA]

Conjunto de dados 4: 85 °C:250.mA
Temperatura real da caixa [Ts](*} 86,0
Temperatura ambiente real [TA!* ;BS.

Corrente de acionamento [I;]
Corrente de medicac -
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REPUBLICA FEDERATIVA DO BRASIL
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LIVRO N° 116 FOLHA N° 109 TRADUCAO N° 5844
] 0,5310 | 0,5304 | 0,5303 | 0,5302 | 0,5304 [ 0,5302 [ 0,5302
10 05312 | 0,5306 | 0,5306 | 0,5304 | 0,5306 | 0,5305 | 0,5305
11 0,5295 | 0,5290 | 0.5290 | 0,5289 | 0,5290 | 0.5289 | 0,5289
12 0.5288 | 0,5282 | 0,5281 | 0,5279 | 0.5281 | 0,5280 | 0,5280
.,j;iﬁ‘&»'
n 12 12 5 mxh? 2
Média | 0,5304 | 0,52997|10;5298 |
Méd. | 0.5307 | 0,5302"1°0,5301 | 0,
o 0.0008 | 0,0008-| 0,0008
Min. 0,5288 | 0,5282 | 0,5281"
Max. 0,5312 .0,5306‘.@5308
Continuacéo da l'absia%eupa]';..
6000 h 7000 h«w i
0,5298 ' 5'
0,5300
0,5257
0.5281
0.5298
0.5303
0,5300 o
0.5299
0,5301
0,5304
0,5288
0,5278
12 12 12 12 12 12
0.5296 0,5295 0,5285 0.5295 0,5294 0,5295
0.5299 0,5299 0,5298 0,5288 0,5297 0,5298
0.0008 0.0008 0,0008 0.0008 0.0008 0,0008
0,5278 0.5278 0.5277 0.5277 0,5277 0.5278
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LIVRO N° 116 FOLHA N° 108 TRADUGAO N° 5844
0.2578 0,2578 0,2578 0.2578 0.2576 0,2577
0,2586 0.2586 0.2585 0,2585 0.2583 0,2584
0.2589 0.2588 0.2587 0.2588 0.2586 0.2587
0,2570 0.2569 0.2569 0,2570 0.2569 0.2570
0.2572 0.2571 0.2571 0,2571 0.2570 0.2571

12

0,2582
0.2583
0,0007
0,2570
0,2596

0.2593

Ser r produzndo_;parmalme
m@po e acordo com a Norm teri’aa,clp :

Conjunto de dados 3: 85 °C EOG’mA‘-“ '
Temperatura real da caixa [Ts]. { 854 °C | O
Temperatura ambiente real [T,.] _834°C.{
Corrente de acmnamento {le]  [Z200mA’} ]
Corrente de medigio 2% N 200TA | et

£ i

TABEEPISM
 Cromaticidade

LED Cromaticidade v’ “SRRAER AR f :

Oh 500 h 1000 h | 2000 h' | 3000 h' | 4000-h-| 5000 h |
0,5306 | 0.5301 | 0,5301 | 0.5299 | 0,5301 | 0,5300 | 0.5300
0,5311 | 0.5304 | 0,5303 | 0,5302 | 0,5303 | 0,5302 | 0,5301
0,5307 | 0,5301 | 0,5300 | 0,5299 | 0,5300 | 0.5298 | 0.5298
0,5291 | 0,5285 | 0,5284 | 0,5283 | 0,5284 | 0.5283 | 0.5283
0.5306 | 0.5301 | 0,5300 | 0,5299 | 0,5301 | 0,5299 | 0,5299
05312 | 0,5306 | 0,5306 | 0,5304 | 0,5305 | 0,5304 | 0,5305
0.5308 | 0,5303 | 0,5303 | 0,5301 | 0,5302 | 0.5302 | 0,5301
0,5306 | 0,5302 | 0,5301 | 0,5300 | 0.5301 | 0.5300 | 0,5300

G)‘-Jmtnb-wl\)—kzn
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LIVRO N° 116 FOLHA N° 107 TRADUCAO N° 5844

Conjunto de dados 3: 85 °C, 200 mA
Temperatura real da caixa [Ts] | 854 °C | OBSERVACOES:
Temperatura ambiente real [T] | 83,4 °C | Ts e Ta foram medidas durante a configuragao inicial.

Corrente de acionamento [Ir] 200 mA | Numero de falhas de LEDs: 0
Corrente de medicio 200 mA
LED Cromaticidade u'
N° Oh 500 h
1 0.2607 | 0,2590
2 0,2608 | 0,2580 | 0O '1.0.2583
3 0.2604 | 0,2586" 10,2579 0.2
4 0,2602 | 0,2585 | 0.2580 | 0,
5 0,2621 | 0.26047[ ; ~1.0,2598-1-0;

| 6 0.2610 | 0,2594| 0,2593 | 0.2591.] 0,2588° -0;2588
7 0,2614 | 0.2596.] 0;2595 | 0,2594 | 0,2592 0,2590
8 0,2602 ® : 10,2580 | O,
9 0,2612 0,2589 | 0,
10 0,2614 0,2591
11 0,2594 1 02572 |'D,
12 0.2595 0.2574 .1 0,
n 12 NM27 4
Média | 0,2607 | 0,2580 | 0
Méd. 0,2608 | 0,2590-}"
] 0.0008 | 0,0008
Min, 0,2594 | 0,2577
Max. 0,2621 | 0.2604

Continuagao da tabela acima] =i
8000 h 7000 h 8000 h 9000 h
0,2584 0,2583 0,2582 0,2581 0,2581
0,2582 0,2580 0,2579 0,2579 0,2578
0,2577 0,2576 0,2574 0,2574 0.2574
0,2578 0,2578 0.2577 0,2577 0,2576
0,2598 0,2595 0,2595 0,2595 0,2593
0,2585 0.2584 0,2584 0,2583 0,2583
0,2587 0,2587 0,2586 0.2586 0,2586
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LIVRO N° 116 FOLHA N° 106 TRADUCAO N° 5844

n 12 12

Média | 0,0000 | 0,0018

Méd. | 0,0000 [ 0.0018

o 0,0000 | 0,0001

Min. | 0,0000 [ 0.0017

Max. | 0,0000 | 0,0018

Constinuagao da tabela acima

6000 h 7000 h

0,0025 0,0026

0.0028 0,0031

0.0029 0,0030 5

0.0026 0,0027 = I

0,0027 0.0028 -7 :

0.0027 0,0028 —10;

0.0028 0,0029.— |

0,0025 0.0025-— 1.0,

0,0028 0,0028- - |

0.0027 0,0028

0,0024 0,002

0,0025 0,0025%

12 12 TP,

0.0027 00027 -2/

0.0027 0,0028 ™.

0,0002 0.0002

0,0024 0,0025

0,0029 0,0031

Este certificado nao deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O laboratério é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério € emitido para a Unicoba Energia S.A ]
[Consta logotipo: NICHIA]

INSCRICAOQ - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES - ESPANHOL - FRANCES
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Av. Paulista, 352 — 8°Andar — CEP: 01310-000
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LIVRO N° 116 FOLHA N° 105 TRADUCAO N° 5844

Temperatura ambienta feaTrm ih il Ts eTa foram med és durante a oonﬁguza

iNumero de falhas de LEDs 0

Corrente de acionamento [le]
Corrente de medicio o

N° Oh 500h | 1000h" 2060h'

1 0.0000 | 0,0018 | 0,001 ] 0.0020°|

0.0000-| 0.0019 | 0,0021.{ 0,0023+| 0 | 0,0027

0.0000 | 0,0019

0,0021

- 0,0023 |

+1.0,0027

0,0000 | 0,0018

0.0018.

_0,0021:}0,

~0.0020

"0.0022-] 0,

0.0024 |

0.0000 | 0,0017

0,0018°

0,0021 |

0,0024°} O

0.0000 | 0.0018°

10,0020

0,0022

10,0025 | 0.

2
3
4
5 0,0000 | 0,0018
<]
4
8

0.0000 | 0,0017

0.0018

+0.0019

70,0023 |

9 0,0000 | 0,0018

0.0020 -

10,0022

10,0025

10 0,0000 | 0.0018

0.0019

0.0021

0,0024 | |

11 0,0000 | 0,0017

0.0018

0.0020-

0,0022

12 0.0000 | 0,0017

0.0018

0,0020

0.0022
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LIVRO N° 116 FOLHA N° 104 TRADUCAO N° 5844
h h
Entrada | - - - “ u 3 3
(media) | 0,0301 | 0,0349 | 0,0360 | 0,0382 | 0,0368 | 0.0377 0,0483

Duracdo do teste usada | 5000 h a 11000 h
B 0,980

a 2.18E-06

R2 0,732

L70 calculade  (11K) | 154000 horas
L70 relatado (11K) | > 60500 oras
L80 calculado  (11K) | 93200

L80 relatado (11K) | > 60500

LS80 calculado  (11K) | 392p0-.

L20 relatado (11K) 39200\ \w*\ ;

fglfam medidas durante a oanﬁg
N\imero ) de famas de LEDs: 0

Equagdo de ajuste de curva:
@(t)=Bexp(-at)

_Equagao de vida uhi da manutengéo do limen:
; =|. 70 =In(8/0 7)/0 e

11000
1 100,0 998 b 100.5
2 100,0 | 99.6 | 100.8
3 100.0 | 99.6 |~ 100,8
4 100.0 | 99,5 101.3
5 100,0 | 99.8 100.5
<) 100.0 | 99,6 100.3
7 100.0 | 99.6 100.4
8 1000 | 996 100,2
g 100,0 | 99.8 5 100,7
10 1000 | 89,7 100,2 | 1002 | 100.3
11 1000 | 996 100.4 | 1004 | 1005
12 100.0 | 996 1004 | 100,3 | 100.5

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0 (
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
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LIVRO N° 116 FOLHA N° 103 TRADUGAO N° 5844

O laboratorio € certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A]
[Consta logotipo: NICHIA]

Conjunto de dados 3: 85 °C, 200 mA

Temperatura real da caixa [Ts] | 85,4 °C OBSERVAGOES

Temperatura ambiente real [T,] | 83.4 °C | Tg e T foram medrdas durante 4 conﬂguragéo inicial.
Cerrente de acionamento [I¢] 200 mA | Numero de, falhas de. LEDs 0’ ”’*"7

Corrente de medicao AR

LED

Nﬂ

1

2

3

4

5

6

7

8

9

10

11

12

n 12 12 12 12 R 12 12 128 12 12
Media | 1000 | 97,8 | 974 | 971 [ 97,3 [ 970 | 970 | 966 9651962 | 964 [ 96.3 953
Méd. | 100.0 | 879 | 975 | 972 [ 975 | 972 | 97.2 | 96.7 966 | 964 | 965 | 96,3 953
o 000 1044 | 048 | 058 | 066 | 068 | 0.70 | 0.72 | 0.72 070 | 0,70 [ 0,71 0.76
Min. 1000 | 971 | 966 | 96.1 [ 961 | 958 | 657 | 952 | 951 950 [ 951 | 950 93,7
Max. 1000 [ 98.5 | 983 | 983 [ 986 [ 983 | 984 | 980 | 97.8 | 97.6 97,7 | 97,7 96,6

Projecao TM-21
[ Tempo [ 5000 h | 6000 h | 7000 h [ 8000 h [ 9000h [ 10000 | 11000 | | | | [ T T T 711

N

\' . INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
\
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LIVRO N° 116 FOLHA N° 102 TRADUCAO N° 5844

O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatério ¢ emitido para a Unicoba Energia S.A]

[Consta logotipo: NICHIA]

Conjunto de dados 3: 85 °C, 200 mA
Temperatura real da caixa [Ts] | 85,4 °C ]. Ol
Temperatura ambiente real [T4] ) Tee
Corrente de acionamento [lg]
Corrente de medicio

LED Fluxo de |- Tens
Ne luminosidade NGe
oV [Im]
1 1059
2 1045
3 1042
4 1053
5 1056
6 1040
7 1031
8 1033
9 1058
10 1058
11 1041
12 1052
n 2 12 s 2 ~1-12 142 ; 12
Meédia | 1047 456 2730 181 | D462 [0.418 0,261 0,530
Méd. 1049 45,6 2726 9.1 0,462 0,418 0.261 0.530
[+] 99 0.10 19,6 0,02 0.0020 | 0.0014 | 0,0008 | 0,0008
Min. 1031 454 2699 9.1 0.458 0.415 0,259 0,529
Max. 1059 45,7 2763 9.1 0.464 0.419 0.262 0,531

Este certificado n&o deve ser reproduzido parcialmente sem a aprovag&o por escrito do laboratério.
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LIVRO N 116 FOLHA N° 101 TRADUCAO N° 5844
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03240
Mm = .
03200

[Tradug&o da imagem acima] i j )
Manutengao de lumen % o

Mudanga de cromaticidade (Au'v')

Tenséo de avango relativa (%)

Média e max. - min.

Média

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
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LIVRO N° 116 FOLHA N° 100 TRADUCAO N° 5844
00010 0,0010 0,0010 0,0010 0,0010 0.0010
0,5273 0,5271 0.5271 0.5271 0.5271 0.5272
0,5302 0,5302 0,5302 0.5302 0.5301 0,5302

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagéo por escrito do laboratério.
O laboratério é certificado de acordo coma Norma Intemacronal ISO/IEC 17025:2005.
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LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
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FOLHA N° 99

TRADUCAO N° 5844

0,5302

0,5296

0,5296

0,5285

0.5296

0,5294

0,5295

0,5307

0,5301

0,5301

0.5300

0,5301

0.5301

0.5300

0.5288

0,5281

0.5280

0.5280

0,5282

0.5280

0,5280

0,5288

0.5281

0,5281

0,5280

05282

0.5280

0,5280

0,5282

0,5276

0,5275

0.5274

05276

06273

0.,5274

0,5305

0,5300

0,5299

0,5298

0,5300

0,5299

0,5299

n

12

Média

0,5299

Méd.

0,5303 | 0,

a

0,0010 |0,

Min.

0,5282

Max

0,5311

6000 h

7000°h % ‘%’&‘x .

0.5281

0,5280—~

0,5301

0.5300 .0

0,5294

0,5293

0,5302

0.5302 7%

0,5287

0,529 105

0.5296

0.5295

0,5294

0.5293

0,5300

0,5299

0,5278

0.5278

0.5279

0,5279

0,5273

0.5271 .

0,5298

05297 . |0

12

12

12

12

12

12

0.5291

0.5290

0,5290

0,5230

0,5289

0.5290

0,5295

0.5294

0,5294

0,5294

0.5284

0,5295

gt P
\ . [INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 — Sao Paulo — SP

LIVRO N° 116 FOLHA N° 98 TRADUGCAO N° 5844
0,2576 0,2575 0,2576 0,2576 0.2575 0,2577
0.2582 0,2580 0.2580 0.2580 0.2579 0,2582
0.2588 0,2587 0.2587 0,2587 0,2586 0,2588
0.2573 0,2573 0.2572 0,2573 0.2572 0.2574
0.2571 0,2570 0.2570 0,2563 0,2569 0,2571
0,2560 0,2560 0.2560 0,2559 0.2559 0,2561
0,2581 0,2581 0.2580 0,2580 0,2580 0,2582

12

0,25

77

0,2576

0,0008

0,2560

0,2592

Conjunto de dados 2: 55 °C,:

roduz:d parcaalmente sem a aprpva;a porgesonto-do Iaboraténo_
o de acordo‘com a Norma lnternatil na! ISO/IEC 17025:

Tem

peratura real da caixa [Ts 557 'C’x = §,

Tem|

peratura ambiente real [Ta] | 52,0°C | s

Corrente de acionamento [IFI \

1250 mA-

Corrente de medicdo ©

1250 r’nA

Cromaticidade

LED Cromaticidade v' )

N° 0h 500 h 1000 h | 2000 h | 3000 h | 4000 h | 5000 h
1 0,5289 | 0,5284 | 0,5283 | 0,5281 | 0,5283 | 0,5282 | 0.5282
2 0,5310 | 0,5304 | 05304 | 0,5303 | 0,5304 | 0.5303 | 0,5303
3 0,5301 | 0,5296 | 0,5296 | 0,5294 | 0.5296 | 0.5294 | 0,5294
4 0,5311 | 0,5306 | 0,5305 | 0,5304 | 0,5306 | 0.5304 | 0,5304
5 0,5304 | 0,5300 | 0,5299 | 0,5298 | 0,5300 | 0,5298 | 0,5298
6 0,5303 | 05299 | 0,5298 | 0,5297 | 0,5288 | 0,5297 | 0,5297
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LIVRO N° 116

FOLHA N° 97 TRADUCAO N° 5844

[Consta logotipo: NICHIA]

Conjunto de dados 2: 55 °C, 250 mA

Temperatura real da caixa [Tg] | 55,7 °C

OBSERVAGOES:

Temperatura ambiente real [T4] | 52,0 °C

Ts e Ta foram medidas

Corrente de acionamento [I¢] 250 mA

Corrente de medicio 250 mA (|

Numero de faihas de LEDs: 0

durante a configuracéo inicial.

LED Cromaticidade u'

N° 0h 500 h_.<

1 0,2596 | 0,2579-1

2 0.2605 i

3 0,2590

4 0,2601

5 0,2615

6 0,2600

7 0,2606

8 0,2611 2589

g 0,2558 78| 0,2578 |0, 2575

10 0,2594 '1/0,2574 | 02574 | 0,2571 | 02572

11 0,2584 67 | 0.2565|-0,2564 | 0,2562 | 0.2562

12 0.2605 7 10 2582

n 12 12 275 i
Media | 0,2600 | 0,2584 | 02582 [ e 78 02578/ [
Méd. | 0,2601 | 0.2583 | 0,2582 | 0,2581 [ 0.2579 | 02578 | 0.2578 |
a 0.0008 | 0,000¢ | 0,0009 | 0,0009 | 06,0009 | 0.0009 | 0.0009 |
Min. | 0.2584 | 0,2567 | 0,2567 | 0.2565 | 0.2564 | 0.2562 | 0.2562 | |
Max. | 0.2615 | 0,2599 | 0,2597 | 0,2596 | 0.2595 | 0,2593 | 0.2593
Continuacao da tabela acima]

6000 h 7000 h 8000 h 9000 h 10000 h 11000 h
0,2572 0.2571 0.2571 0,2571 0,2570 0,2573
0.2582 0,2580 0.2581 0.2579 0.2579 0,2579
0,2566 0,2566 0.2566 D,2566 0,2565 0,2567
0,2576 0.2575 0,2575 0,2574 0,2574 0,2575
0.2592 0,2591 0,2592 0.2591 0,2550 0,2593
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LIVRON° 116 FOLHA N° 96 TRADUCAO N° 5844
n 12 12
Média | 0.0000 | 0,0018
Méd. | 0,0000 | 0.0018
a 0,0000 [ 0,0001
Min. [ 0,0000 | 0,0017
Max. | 0,0000 | 0,0019
Continuacéo da tabela
5000 h
0,0025
0.0025
0,0025
0,0028
0,0025
0,0025
0,0026
0,0025
0.0027
0,0025
0,0025
0,0025
12 12 SEA2 A2
0.0025 0.0026 ] S L]00025 -
0.0025 0.0028 7 : - 110,0025 5 -
0,0001 0,0001 0.0001 10, 100001 [ 0.0001
0,0025 0,0025 0,0025 “0.0025° [ 00026 . [ 00024 |
0,0027 0.0028 0.0028 0,0028" | 0.0028 0.0028

Este certificado néo deve ser reproduzido parcialmente sem a aprovacao por escrito do laboratério.

O laboratério é certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério & emitido para a Unicoba Energia S.A.]
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LIVRO N° 116 FOLHA N° 95 TRADUCAO N° 5844
n 12 12 12 12 2/n LA 112 12 12
Média | 1000 | 995 | 995 | 98,5 5 199’5# /89.7 | 996 99.8
Med. | 100,0 | 994 | 995 | 935 19,641 - 99,6 99.8
g 0,00 | 006005 ‘0;04"‘-?: 0y 4.0,07 0,10
Min. 100,0 | 994 NE 6| 995 99,6
Max. | 1000 | 996 99! 99,9

Ts e Ty foram med;das durante a ooqﬁgur‘

Corrente de acuonamento ilp] : i1 Numero de falhas de LEDs'

Corrente de medicao

LED /
N° 5 100041‘-‘\ i i b
1 0,0000 | 0,0018 | 0,0018 | 0] | 0,0023

2 0.0000 | 0,0047-] 0,0019:] 0; -0.0023 | 0,

3 0,0000 | 0,0018"] 0,0018 | 0. 0,0023 |

4 0,0000 | 0,00187.0,0019 0,0025.| 0,

5 0.0000 | 0,0017 |.0,0019 10,0023 |

6 0,0000 | 0,0019 | 0,0020 0,0024. | 04

7 0.0000 | 0.0018 | 0.0020 0.0024 |0,

8 0,0000 | 0,0017 | 0,0018 0.0023

9 0,0000 | 0,0019 | 0,0020 0.0024

10 0,0000 | 0,0018 | 0,0019 0,0024

11 0,0000 | 0,0018 | 0,0018 0.0023

12 0,0000 | 0,0018 | 0,001% 0.0023

~ INSCRICAO - RG: 35.337.4714 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0




REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
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LIVRO N° 116 FOLHA N° 94 TRADUCAOQ N° 5844
Projecao TM-21
Tempo 5000 h 6000 h 7000 h 8000 h 9000 h 10000h | 11000 h

Entrada (média) | -0.0312 | -0.0359 [ -0.0375 | -0,0402 | -0.0381 | -0,0393 | -0,0484

Duracao do teste usada | 5000 h a 11000 h | Equagao de ajuste de curva:
B 0,978 ®(t)=Bexp(-at)
™ a 2.11E-06 5
R2 0,767 ,Equacao de vida itil da manutengo do limen:
L70 calculado __ (11K) | 158000 ‘horas L7 fh{eld"??fu” L
L70 relatado (1K) | > 60500 hOYas © (| AN {l i1th i i
L80 calculado__ (11K) | 95300 7 horas s = i/ 5 &5/

L80 relatado (11K) | >60500 (. horass L7l

LS0 calculado  (11K) | 39600~ ... 7 horas. .
90 relatado (11K) | 396005 i &

z?‘\\} o S5 :

Este certificado ndo-deve,

O laboratério é:¢

scrito do laboratério.
°17025:2005.

Conjunto de dadéf‘:

Temperatura real da ¢3

Corrente de acionamento {l;
Corrente de medicio

LED
N oh -

500
h b
1000 | 994 |
1000 | 994"
1000 | 994 |
100.0 | 99.4
100.0 | 994
1000 | 99.5
100.0 | 99.4
100,0 | 995
100,0 | 99,6
100.0 | 99.4
100.0 | 99.5
1000 | 894

W~ —

il
o

Sl
i

gy
L%

/
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LIVRO N° 116 FOLHA N° 93 TRADUCAO N° 5844

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratdrio.
O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatério é emitido para a Unicoba Energia S.A)]
[Consta logotipo: NICHIA]

Conjunto de dados 2: 55 °C, 250 mA

Temperatura real da caixa [Ts] | 55,7 "C OB
Temperatura ambiente real [T.] 1<52,0 'Cu‘ Te
Corrente de acionamento [Ig] %}
Corrente de medicao

LED | % de manutenc:

N [Oh spo;._-_
S

100.0 | 974 1

1000 | 974§

100,0 | 97,81 976 7

1000 | 977 1

100,0 | 97.8°{

1000 | 97.8 ] 9

100,0 | 97.8-}

100,0 | 97,5 |

Wi~ ||| WK —

1000 | 87.7 [

10 100.0 | 978/}

11 100,0 | §7.7- |

12 100.0 | 98,0

Média | 100,0 | 87,7 | 97,5 | 971 [ 974 [ 97.0 | 969 | 965 963 | 96,1 | 96,3 | 86,1 95,3

Med. | 100.0 | 87,7 | 976 [ 972 | 974 | 970 | 97.0 | 965 | 96.4 | 96.1 963 | 96,2 954

o 000 1020022 | 014 [ 019 [ 0.22 | 0.25 | 0.27 | 0.29 | 0.32 032 | 0,37 0,38

Min. 1000 | 974 | 971 | 96.8 | 969 | 965 | 96.3 | 958 | 955 | 952 954 | 952 94,3

Max. 1000 | 980 | 877 | 973 [ 97,6 [ 972 | 97.2 | 968 | 6.6 963 | 966 | 96,5 957
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LIVRO N° 116

REPUBLICA FEDERATIVA DO BRASIL

ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n° 887 na Junta Comercial do Estado de S3o Paulo

Av. Paulista, 352 — 8°Andar — CEP: 01310-000

FOLHA N° 92

Telefone/Fax: (11) 3287-3200 — S3o Paulo — SP

TRADUCAO N° 5844

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagao por escrito do laboratério.
O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

[Consta marca d'agua: Este relatorio & emitido para a Unicoba Energia S.A]

[Consta logotipo: NICHIA]

Conjunto de dados 2: 55 °C, 250 mA

Temperatura real da caixa [Ts]

Temperatura ambiente real [Ta]-|-

Corrente de acionamento [lg] |

Corrente de medic3o

LED | Fluxo de | Tensdode | CCT /..
Ne luminosidade | ‘avango-._ £ k)

OV [Im} I VE V] [ TCP K|
1 1266 ~—=F4f1s»~ . | 2760 ~
2 1257 : NG 3
3 1271 1]
4 1259 =
5 1253 LN
6 1280 “—=
7 1265
8 1278
9 1277 05257
10 1262 L B28
11 1283 :
12 1256
n 12 12 12 12 12 12 12 12
Média | 1267 472 2746 11.8 0,460 0,417 0,260 0,530
Méd. | 1265 47.2 2742 11,8 0461 | 0417 | 0,260 | 0.530
o 10.4 0,10 215 0,02 0,0023 | 0,0018 | 0.0009 | 0,0010
Min. 1253 471 2712 11,8 0.456 0.414 0,258 0,528
Max. | 1283 47 .4 2787 11.9 0463 | 0419 | 0,261 | 0,531

/
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LIVRO N" 116 FOLHA N° 91 TRADUCAO N° 5844

Lunen Mantesance %]
¢ sdaes bR

o
=

Asiatne Forward Vorage (%)

vodpeBELEEE

Q008
oo
200
0003
ooa2
Doo1

Ovomatcay Shlt (Suv)

0320 e

P131821102

[Tradugdo da imagem acima]
Manutengao de lumen %
Mudanca de cromaticidade (Au'v')
Tensé&o de avango relativa (%)
Media e méx. - min.

Média

\_ "\ INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ
Tradutora Piiblica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
Matricula n°® 887 na Junta Comercial do Estado de Sdo Paulo
Av. Paulista, 352 — 8°Andar — CEP: 01310-000
Telefone/Fax: (11) 3287-3200 - Sao Paulo — SP

LIVRO N° 116 FOLHA N° 90 TRADUCAOQO N° 5844
12 12 12 12 12 12
0,5283 0,5292 0.5292 0.5293 0.5292 0.5293
0,5254 0,5293 0,52393 0,5283 0,5293 0.5294
0,0010 0,0010 0,0010 0,0010 0.0010 0,0010
0,5277 0.5277 0.5276 0.5277 0.5276 0.5277

0,5306 0.5308 0.5305 0.5306 0,5305 0,5307

Este certificado nao deve ser rep Ok
O laboratério é certlrcado e ‘acc

[Consta marca d'agua: Este‘: relg_t

Temperatura ambiente r lﬁn :
Corrente de acionamenio IW 3

INSCRIGAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0 L
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REPUBLICA FEDERATIVA DO BRASIL
ESTHER EVA HOROVITZ

Tradutora Piblica Juramentada nos Idiomas: INGLES - ESPANHOL — FRANCES
Matricula n® 887 na Junta Comercial do Estado de Sdo Paulo

Av. Paulista, 352 — 8°Andar — CEP: 01310-000
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N
)
AV}

N Fls ne

\

’/PAref
%,
(2%
ol
@}
o ]
o/

\

N

. Qual}

LIVRO N° 116 FOLHA N° 89 TRADUCAO N° 5844
3 0.5294 | 0,5291 | 0.5291 | 0,5290 | 0,5291 | 0.5290 | 0.5291
4 0.5311 | 0,5308 | 0,5308 | 0.5307 | 0,5308 | 0.5307 | 0,5307
5 0,5304 | 05301 | 0,5301 | 05300 | 0,5302 | 0,5301 | 0.5300
5 05295 | 05292 | 05292 | 0.5291 | 0,5292 | 0,5291 | 0.5291
7 0,5304 | 0.5300 | 0.5300 | 0,5298 | 0,5300 | 0.5299 | 0.5300
8 0.5312 | 05307 | 0,5306 | 0.5305 | 0,5307 | 0,5306 | 0.5305
9 0,5293 | 05290 | 0,5289 | 0,5288 | 0,5290 | 0.5288 | 0,5289
10 05285 | 0,5279 | 0,5279 | 05278 | 05279 | 0,5278 | 0.5278
11 0,5304 | 0,5301 | 05301 | 0,5300 | 0,5302 [ 0,5301- | 0,5301.
12 0,5289 | 0,5284 | 0,5284 | 0,5283 |-0.5285 | 05284

¥

n 12
Média | 0.5299
Med. | 0,5290
o 0,0009
Min. | 0,5285
Max. | 0,5312 | 0.5308 | Al
Continuacéc da tabela acim
6000 h 7000h &
0,5283 05282 -
0.5301 0.5301 -
0.5290 0,5288
0.5306 0,5306
0.5299 0.5299 i
0,5290 0,5289 ~1 70,5288
0,5298 0,5297 105207
0,5304 05304 - —1.0,5302 -
0,5287 0.5286 05285
0,5277 0,5277 052760 -
0,5300 0,5299 0,5298
0.5283 0,5282

0,52‘81' it 0]
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LIVRO N° 116 FOLHA N° 88 TRADUCAO N° 5844

0,2586 0.2586 0,2586 0.2586 0.2586 02587
0,2579 0.2578 0.2579 02578 0.2578 02579
0.2584 0.2583 0.2583 0.2583 0.2582 0.2584
0.2579 0.2578 0.2579 0.2579 0.2579 0,2580
0.2584 0.2582 0.2583 0.2562 0.2582 02583
0.2586 0.2586 0,2586 0.2586 0.2585 0.2587
0,2593 0.2502 0,2592 0.2562 0.2550 0.2502
0.2572 0.2571 7 ]/02572
0.2576 0.2576 1102577
0.2575 0.2575 02587 .17
0.2577 0.2577 7025767
12
0.2581
0.2579
0,0006
0.2572
0.2593

Este certificado nﬁnﬁ scrito: o laboratorio.

[Consta IOQOUDOZ NICHI

Conjunto de dados 1° 55°°C..200°

O laboratério é‘- _' 7{)25 2005

Temperatura real da caixa [Ts] |/56,6 G| C
Temperatura ambiente real [T, 53,9°C | T
Corrente de acionamento [lg] 200mA |
Corrente de medicdo 200 mA“|"
TABELA 1-6

Cromaticidade
LED Cromaticidade v'
N° Oh 500 h 1000h | 2000 h | 3000 h | 4000 h | 5000 h
1 0,5281 | 0,5287 | 0,5287 | 0,5285 | 0,5286 | 0.5285 | 0,5285
2 0,5307 | 0.5304 | 0,5303 | 0.5302 | 0,5304 | 0,5302 | 0,5302

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N© 87 TRADUGAO N° 5844

O laboratério € certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.
[Consta marca d'agua: Este relatdrio € emitido para a Unicoba Energia S.A]
[Consta logotipo: NICHIA]

Conjunto de dados 1: 55 °C, 200 mA e o v
Temperatura real da caixa [Ts] | 56.6 °C | OBSERVAGOES: .~ "/ /| /| » o
Temperatura ambiente real [Ta] | 53,9 °C ! nte 3 configiiragao inicial.
Corrente de acionamento [l¢] 200 mA- < ]
Corrente de medicdo 200 mA |

LED | Cromaticidade ']
N [Oh 500

n 12 12 12 = 12 —12_
Média | 0.2604 | 0,2588 | 0,2587 | 0,2585 | 0,2584 | 0.2582 | 0.2582 } —
Méd. | 0.2602 | 0,2586 | 0.2585 | 0.2583 | 0.2582 | 0,2580 | 0,2580
g 0.0006 | 0,0006 | 0,0006 | 0,0006 | 0.0006 | 0.0006 | 0,0006
Min. | 02596 | 0.2579 | 0,2578 | 02577 | 0,2575 | 0.2574 | 0,2574
Max. | 0.2618 | 0,2602 | 0,2600 | 0,2598 | 0,2598 | 0,2595 | 0,2595
Constinuacéo da tabela acima]

6000 h 7000 h 8000 h 9000 h 10000 h 11000 h
0.2575 0.2574 0.2574 0.2573 02572 02573

\\ INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N° 86 TRADUCAO N° 5844

n 12 12

Média | 0,0000 | 0,0016
Méd. 0,0000 | 0,0016
g 0.0000 [ 0,0001
Min. 0,0000 | 0,0014-}.0,
Max 0,0000 | 0,0018-

[Continuacao da tabela ?é”éumé L
6000 h 7000 == [ 8
0,0025 =
0,0024
0,0023
0.0022
0,0023
0,0023
0,0025
0,0025
00025
0,0025
0,0024
0,0024

0.0024 0.0025 0, 0025 0,0025". ~ 00026 0,0024
0.0024 0,0024 0.0024 0.0025 0.0025 0,0024
0.0001 0.0001 0,0001 0.0001 0,0002 0,0002
0,0022 0,0023 0,0023 0,0023 0,0023 0.0022
0.0025 0,0026 0,0027 0.0027 0,0029 0,0027

Este certificado n&o deve ser reproduzido parcialmente sem a aprovacao por escrito do laboratério.
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LIVRON° 116 FOLHA N° 85 TRADUCAO N° 5844

[Consta Iogotipq:_.‘fﬁ!é:

Conjunto de dados 1:5
Temperatura real da caixa'[

/] OBSERVAGOES: "
|| Ts e T, foram medidas durante a cx rag
nA | Numerodefalhasde LEDs: 0

Corrente de acionamentofls] ).
Corrente de medicdo i i

LED 7 i
Ne 500h f'1000.h-{ 2000h |-
1 0,0000 | 0.0014°|.0,0016 |~0,0018 |/

0,0000 | 0,0016 | 0.0018 . 0.0018°} 0;

0.0000 | 0,0016 | 0,0017 | 0.0019 1 0.

0,0000 | 0.0016 | 0,0017 | 0.0019.{/0;

0,0000 | 0,0014 | 0,0015 | 0,0017

0,0000 | 0,0018 | 0,0019 | 0,0020

2
3
4
5 0,0000 | 0,0016 | 0,0017 | 0,0019 |
6
7
8

0.0000 | 0,0016 | 0,0018 | 0,0021

9 0,0000 | 0,0018 | 0,0019 | 0,0019
10 0,0000 | 0.0017 | 0.0018 | 0,0020
11 0,0000 | 0,0016 | 0,0018 | 0,0018

12 0,06000 | 0,0017 | 0,0018 | 0,0020

™

N\
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LIVRO N° 116 FOLHA N° 84 TRADUGAO N° 5844

12 1000 | 994 | 994 | 994 | 995 | 995 | 997 | 994 [ 994 [ 995 [996 [ 995 99,6

Média
Méd.

Min.
Max.

[Consta marca d' aéﬁa

[Consta Iogotlpo NlCHté]

Temperatura real da calxa {f:]% L5
Temperatura ambiente real.[Ta] |
Corrente de acionamento {lg]- . |
Corrente de medicio 200 mA

B ]
e |

LED
Ne 0h 500 | 1000 )
h : i
1 100.0 | 89.5 99.5 44
2 1000 | 896 | 99.6
3 100,0 | 99,5 | 99.5
4 1000 | 896 | 99,6
5 1000 | 99,5 | 99.5
6 1000 | 99.5 | 99.5
7 1000 | 996 | 996
8 1000 | 996 | 99.6 ; ; i ; ; : 5
9 100,0 | 99.5 | 99.5 995 9896 | 996 | 997 | 995 | 995 | 895 997 99.6 99,7
10 1000 | 896 | 996 | 996 | 996 | 996 | 998 | 995 [ 995 [ 99,5 | 987 | 99,5 89.7
11 1000 (994 | 995 | 994 | 994 | 994 | 996 | 994 | 994 | 994 | 995 | 994 89.5
12 1000 | 894 [ 994 | 994 | 995 | 995 | 997 | 994 | 994 [ 995 [ 996 | 89,5 99.6

INSCRICAO — RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0 (
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a8 Nﬂve)

42 8
\F\s n’

. Qj
sy

ref. M
o

o

8°Andar — CEP; 01310-000
Telefone/Fax: (11) 3287-3200 — S3o Paulo — SP

LIVRO N° 116 FOLHA N° 83 TRADUCAO N° 5844
Média | 100,0 | 976 | 974 [ 972 [ 974 | 970 | 969 | 964 [963 | 960 | 962 | 96,0 95.1
Méd. 1000 | 978 | 976 | 972 | 974 | 97.0 [ 97.0 [ 964 | 962 | 959 | 862 | 95.1 952
g 0,00 027 1031 1018 | 023 {027 | 030 | 033 [038 [040 | 044 | 048 0,57
Min, 1000 | 97,1 | 969 [ 969 | 970 | 966 | 964 | 957 [ 955 | 951 | 953 | 95.0 939
Méx. 1000 | 979 | 978 | 974 [ 978 | 975 [ 975 | 959 | 968 | 966 | 968 | 96,6 95,9
Projecdo TM-21 .
Tempo 5000 h 6000 h 7000 h 8600 h 9000:h '~| 10000 h | 11000 h
Entrada (média) -0.031C [ -0,0367 | -0,0382 | .~0.04 -0.047{_)5‘_ - -0,0498

Durag3o do teste usada

B

a

R2 f
L70 calculade  (11K) -1
L70 relatado (1K)
L80 calculado  (11K}{:87
L80 relatado (11K) opi>
L90 calculado  (11K)2[.

L90 relatado

gL

Este certifi cado-ﬂa

[Consta marca d agu

[Consta logotipo: Ni’GHf'

0] Iaboraténo

Conjunto de dados 1:5;

Temperatura real da caixa{Ts

Temperatura ambiente real [T}l

Corrente de acionamento [lg]

Corrente de medicéo

[o de acordo com a Norma Inte

reproduzrdo parc:lalmente sema aprovagéo pogescntoédo laboratério.
¢ acional 1SO/| 0

_5_}2005

% de tensdo de avango reia!w

LED T !
N° on 500 1000 g‘zooo ] 'J710000 | 11000
h hid h h
1 100,0 99.5 595 [ 995 | 995 | 996
2 100.0 | 99,6 | 996 | 995 994 4 6 | 995 | 0996
3 1000 | 995 | 995 | 99.5 994 | 995 1994 | 996 | 994 | 996
4 100,0 | 99.6 | 996 | 99.5 995 [ 994 | 995 | 996 | 994 | 996
5 1000 | 995 | 995 | 994 995 [ 994 | 994 | 996 | 995 | 99§
5 100,0 | 99.5 | 99,5 | 99.5 994 [ 994 | 994 [995 | 994 | 995
7 1000 | 996 | 996 | 995 ; ; 995 [ 996 | 995 | 997 | 995 | 99.7
8 1000 | 996 | 996 [ 996 [ 997 [ 996 | 99.8 | 9956 | 996 | 99.6 | 99.7 | 996 | 99.7
9 100.0 | 99.5 [ 995 [ 995 | 996 | 996 | 997 | 995 | 995 | 995 | 99.7 | 996 | 99.7
10 100.0 | 996 | 996 [ 996 | 996 | 996 | 998 | 99.5 | 99.5 | 995 | 99.7 | 99,5 | 99.7
11 100.0 | 994 [ 995 [ 894 [ 994 [ 994 | 996 | 994 | 99.4 | 994 | 995 | 99.4 | 99.5
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LIVRO N° 116 FOLHA N° 82 TRADUCAO N° 5844
o 83 0,06 15,7 0,01 0.0018 | 0,0018 | 0,0006 | 0,0009
Min. | 1034 454 2703 9,1 0458 | 0413 | 0,259 | 0,528
Max. | 1061 45,6 2756 9.1 0464 | 0419 | 0262 | 0.531

Este certificado n&o deve ser reproduzido parcialmente sem a aprovagéo por escrito do laboratério.

O laboratério & certificado de acordo com a Norma Internacional ISO/IEC 17025:2005.

medndas dur?tea  config

,hasdeJ.EDs""O N

% de manute‘n “He
0h [:500_J% ;

h<

1000 | 97.2 .0

100.0 | 87.5 |4

1000 | 978 I

100,0 | 87.747

1000 | 979 |

1000 | 97,8

100.0 |197.6

1000 | 971

O |~ND || WN =

100,0 197.8.

-
o

1000 1 974 |

—
b

100,0 | 97.8°)¢

s
38 ]

1000 | 97.9 [} d

12 12 12 12 12 12 12 12 12 12 12 12 12
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ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL —- FRANCES
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Av. Paulista, 352 — 8°Andar — CEP: 01310-000
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LIVRO N° 116 FOLHA N° 81 TRADUCAO N° 5844

Mudanca de cromaticidade (Au'v')
Tensao de avango relativa (%)
Meédia e max. - min.

Média

Este certificado ndo deve ser reproduzido parcialmente sem a aprovagéo por escrito do laboratério.
O laboratério € certificado de acordo com a N nternacional ISO/IEC 17025:2005.

13

Jifa

Corrente de acionamento [lz]
Corrente de medicdo =~

LED | Fluxo de. | Tens&c
Ne luminosidade '} avanc
OV [Im] b
1 1035 4%
2 1040
3 1044
4 1056
5 1044
6 1034
7 1061
8 1052
9 1050
10 1053
11 1051
12 1051
n 12 12 12 12 12 12 12 12
Média | 1048 455 2738 9.1 0460 | 0417 10,260 | 0,530
Méd. | 1051 45.5 2744 9.1 0.460 | 0,417 | 0,260 | 0,530

Q\ INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N° 80 TRADUCAO N° 5844
Conjunto de dados 1: 55 °C, 200 mA
Temperatura real da caixa [Ts] | 56,6 °C_| OBSERVAGOES:
Temperatura ambiente real [Ta] | 53.9 °C | Ts e Ta foram medidas durante a configuragdo inicial.

Corrente de acionamento [Ig]

200 mA

Corrente de medicio

200 mA

Numero de falhas de LEDs: 0

-

ssass8EE

Lumen Vainterance %)

Aelatom Foreard Vaitge i)

ssdesBEEBEES

Crromatc ity S50 (Auv)

FERERERE

[Tradugéo da imagem acima]
Manutengao de limen %

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRON® 116 FOLHA N° 79 TRADUCAO N° 5844
Temperatura do ponto de medigéo 25°C + 2°C
Localizagéo do ponto de medigao de temperatura Monitor esférico de temperatura do
ar ambiente
Método de medigao Vide LM-85-14 segao 5.3

Folha de rosto ENERGY STAR® LM-80 v/

Informagdes administrativas
Série do subcomponente testado: _
Numero do subcomponente testado '
Data de emiss&o do relatdrig; = ©

Data de revisao do relatorio:
Dada de inicio do teste:
Data de conclus&o do test ]
Método de amostrage
Tamanho da amostra
Identificagao do LED
Nome do fabncant&dg E
Numero do modelo dv?\ LED:

Densidade média de co"
Densidade média dep"‘

g‘s

Temperatura da

Fotériciatolal de 7] Defsidade média de corents - Dershiads media 0o
caixa [C]

o |entada(W] - pormolde de LED{mNm' 'iv'“"; ﬁm ’por molde de LED

CRI representativo (Ra) do caonjunto de amostras testado: Ra = 80,2
Espagamento minimo entre as bordas dos moldes: 0,33 mm

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N" 116 : FOLHA N° 78 TRADUCAO N° 5844

10.

11.

12.

13.

14.

B

Dades de mar_l__e
de luz LED individ
valor de mediana

Incerteza da medigéé
Medigao de fluxo " Y
Manutencgéo de [imen : 1,8 % (k =2)

Mudanc¢a de cromaticidade relatada ao longo Ver tabelas
do periodo de medigao

Medigbes fotoméiricas e elétricas

INSCRIGAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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LIVRO N° 116 FOLHA N° 77 TRADUCGCAO N° 5844

NUmeros dos modelos aplicaveis:

Este relatorio de teste LM-80 se aplica aos seguintes modelos:

Série | Numero do modelo Temperatura da caixa | Corrente de avango | CCT nominal * | NUmero do conjunto de
[°C] K] dados
2 2200
2 2200
L 22200
Y/ ,' 4} 22200
2 2200
*“& 22200 .
22200

NFMW488AR
48x NFMWA4B8ART

~N ||| W=

* A categoria CCT Np
dados LM-80. :

' quais conte;
: .conﬁabilidad'

tu r %&6. lsposmvo

de integragao, um
medidor corrente,jonte programével e um
tro. |

Testador do LED

; Loy
0 ]

4. Ciclo oﬁ"era"é:idhal

5. Condigbes do am Ver}te :
Temperatura ambiente’ reaf (T A)

= Ver tabelas

LA temperafura ambiente ¢ a temperatura do
ar a uma distancia de 1,5 mm acima da placa
de testes de confiabilidade

Fluxo de ar <0,1mis
Umidade relativa <65%
6. Temperatura da caixa (temperatura do Ver tabelas

ponto de teste)

Para o ponto de medicdo da temperatura da
caixa (TS), ver figura 1

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
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LIVRO N° 116 FOLHA N° 76 TRADUCAO N° 5844
0,0051 20200 14000 8590
[consta logotipo ILAC - MRA] [consta Kogotlpo.IA JAPAN] Signatario aprovado:
3 3 [consta assinatura ilegivel]
Hiroyuki HASHIMOTO,

gerente laboratorial
,ﬁgi;atério de Teste de
: ,da Nichia Corporation

774-0001
Numeros dos modefos pl
Este relatério de teste L
Série | Nimero do model mpel | -CCT no ero do conjunto de

48x NFMW481ART".

NF| MW4B4AR

48x NFMW484ART ¢

NFMW486AR

48x NFMWA4BEART

" A categoria CCT Nominal neste documento se refere aos requisitos ENERGY STAR® para uso de
dados LM-80.

INSCRICAO - RG: 35.337.471-4 — CPF: 941.141.538-53 — PMSP (ISS) 2.154.680-0
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ESTHER EVA HOROVITZ
Tradutora Publica Juramentada nos Idiomas: INGLES — ESPANHOL — FRANCES
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LIVRO N° 116 FOLHA N° 75 TRADUGAO N° 5844

CERTIFICO E DOU FE para os devidos fins que nesta data me foi apresentado um documento em idioma
INGLES, o qual traduzo para o vernaculo no seguinte teor:

[consta logotipo NICHIA]
Pagina 1 de 55
Reilatorio N> SQETMQ749202

\ Relatério de ;teste‘:LM-GD

Nome da empresa: -
Endereco:

Descrigdo das amost-
Nome do fabricante:
Classificagio: 3
Nome do modelo: |
Numero do modelo:
CCT nominal:

Resumo do teste:

Correnle : %

Conjunto de i de | | ~Manutengao do lumen
dados aclonamento [mA}“ A “a 11K horas [%]
1 . - . 95,1
2 95.3
3 953
4 94,9
5 93.3
6 92,8
7 827
continuagdo da tabelaacima] /¢ : BEs
Mudanga de cromaticidade (Au'v') em 11K horas | TM-21 T™M-21" T™-21
Projegdo L70(11K) | Projegdo L8O(11K) | Projecdo L90(11K)
[horas] [horas] [horas]
0.0024 > 60500 > 60500 36600
0.0025 > 60500 > 60500 39600
0.0028 > 60500 > 60500 35200
0,0034 > 60500 > 60500 32800
0,0034 > 60500 48900 20900
0.0041 > 60500 44100 18600

Vs
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Page 1 of 55

A' Report No. : SQETMQ749202

Issue Date:

Test Initiation Date:

Test Duration:

January 7, 2019

April 6, 2016

11,000 hours

Customer Information:

Company Name:

Address:

Nichia Corporation

Fig 1v? I
\.5__37 P

LM-80 Test Report

NFMWA488AR

Revision Date:

January 25, 2019
Test Completion Date: January 21, 2019

Report Number: SQETMQ749202

491-100, Oka, Kaminaka-cho, Anan-shi, Tokushima, 774-8601, JAPAN

gNescription of Test Samples:

Manufacturer’s Name: Nichia Corporation

Classification: LED Array
Model Name: White LED
Model Number: NFMWA488AR
Nominal CCT: 2700K
Test Summary:
Avi men T™M-21 T™M-2 -
Data Temf::rl:ture Tefﬂr;:i:rttre Drive Current Cui::if Mali-:tenance CS::?:;ZECJ? Projh:ction Projectilcn Pr:\:ciilon
Set rq Q) [mA] per Die at 11K hours st Tikhours L70(11K) L80(11K) L90(11K)
[mA] [%] [hours] [hours] [hours]
ak 55 > 50 200 200 95.1 0.0024 > 60500 > 60500 36600
2 55 >50 250 250 95.3 0.0025 > 60500 > 60500 39600
3 85 >80 200 200 95.3 0.0028 > 60500 > 60500 39200
4 85 >80 250 250 94.9 0.0034 > 60500 > 60500 32500
L 5 105 > 100 150 150 933 0.0034 > 60500 48900 20900
¢ y 105 >100 200 200 92.8 0.0041 > 60500 44100 18600
7 108 >100 250 250 82.7 0.0051 20200 14000 8590

%
,/""IHIH\‘\

v ASNITE 0057 T

Approved Signatory:

M Haakomele

Hiroyuki HASHIMOTO, Lab Manager

Nichia Corporation LED Testing Laboratory

1-1,Tatsumi-Cho, Anan-Shi, TOKUSHIMA 774-0001, JAPAN

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.

.‘/q!

L.J {
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@ N Ic H IA Report No. : SQETMQ749202

Applicable Model Numbers:

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

T F d C t Nominal CCT *
Series Model Number Coee er?perature RRARIP. Mtieh oHEs Data Set Number
[°c [mA] (K]
55 200 22200 1
55 250 22200 2
85 200 22200 3
NFMWA481AR Y
250 22200 4 ]
a8 NFMWA481ART & <
105 150 22200 5
105 200 22200 6
105 250 22200 7
55 200 22200 1
55 250 22200 2
85 200 22200 3
NFMWA484AR
4 8 250 2220 4
o NFMWA4BAART P 0
105 150 22200 5
105 200 22200 6
105 250 22200 7
55 200 22200 1
55 250 22200 2 d
85 200 22200 3
48x e o 85 250 22200 4
NFMWA4B6ART B
105 150 22200 5
105 200 22200 6
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 laboratory.
The laboratory is accredited in acardance with the recognized International Standard ISO/IEC 17025:2005.
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Applicable Model Numbers:

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

ST GRS Case Temperature Forward Current Nominal CCT * T —_—
[°C) [mA] [K]
55 200 22200 1
55 250 22200 2
85 200 22200 3
NFMWA488AR

r\ 48x NEMWA4SSART 85 250 22200 4
105 150 22200 5
105 200 22200 6
105 250 22200 7

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

P

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 1SO/IEC 17025:2005. L /
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@ I I Report No. : SQETMQ749202

740 £ NGI»
IES LM-80 Test Report Requirement : o g i
n.L o
1. Number of LED light sources tested See tables _M@ &
Fisno /
Sn
T ———
2. Description of LED light sources See Description of Test Samples
3. Description of auxiliary equipment
Active cooling life test system 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 v

LED Tester Consisting of an integrating sphere, a programmable

current-source meter, and a spectroradiometer

4. Operating cycle Constant direct current (DC)

5. Ambient conditions
Ambient Temperature (T,) See tables
Ambient temperature is the temperature of the air

at a distance of 1.5 mm above the reliability test board

Air flow <0.1m/s
Relative Humidity <65%
v
6. Case temperature See tables
(Test point temperature) For the case temperature (Tg) measurement point,

see the figure 1

Ts point

Unit : mm

Figure 1: The case temperature (Ts) measurement point

P

\ \ 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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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  See tables
- light 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)

m
13. Chromaticity shift reported over the See tables

measurement time

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 laboratory. )
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005. / 7
/
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Report No. : SQETMQ749202

ENERGY STAR® LM-80 Cover Sheet

Administrative Information
Tested subcomponent series :

Tested subcomponent model number :

Report issue date :
Report revision date :
Testing start date :
Testing completion date :

LED sampling method :

White LED
NFMW488AR
January 7, 2019

January 25, 2019

April 6, 2016

January 21, 2019
Comply with LM-80

LED sample size : 12 Arrays ot
LED Identification
LED manufacturer’s name : Nichia Corporation
LED model number : NFMW488AR
Description of LED : LED Array
LED Characteristics
Total input power (W) :
Average current density per LED die (mA/mmz):
Average power density per LED die (W/mm”):
Case Temperature Drive Current Total Input Power Avgrage Currentl Av?rage Power.
ral (mA] Wi density per LED die density per LED die
[mA/mm’] [W/mm?]
55 200 9.1 473 1.54 v
55 250 1.8 592 2.00
8s 200 9.1 473 1.54
85 250 11.8 592 2.00
105 150 6.6 355 111
105 200 9.1 473 1.54
105 250 118 592 2.00
Representative CRI (Ra) of the tested sample set : Ra=280.2
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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Data Set 1:55 °C, 200 mA

Actual Case Temperature [T;]

56.6 °C

Actual Ambient Temperature [T,]

53.9°C

Drive Current [l]

200 mA

Measurement Current

200 mA

120

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

\F j/jv o //

110 =

—I:Avg. and Max. - Min.

100 By g

90 =

————

< - e = ,,,,,,_.

80 |——

70

60 ——————

Lumen Maintenance (%)

50

Oh 2000 h

150

4000 h

6000 h

8000 h

10000 h 12000 h

140

+Avg. aindii\ﬂraix. ) Min.

130 — —

120 —

110 —

100 Bi—p——ge = =

90 |—— : - -
80 f————

70

60

Relative Forward Voltage (%)

50

Oh 2000 h

0.007

4000 h

8000 h

10000 h 12000 h

0.006

—— Avg, and Max. - Min.

0005 —mm—

0.004

0003 ———mm

0.002
0.001

Chromaticity Shift (Au'v')

0.000

Oh 2000 h

0.5380
0.5360
0.5340
0.5320
0.5300

4000 h

| —— Avg.

s R 20,007 |

> 0.5280
0.5260
0.5240
0.5220
0.5200

0.2520
0.2540
0.2620
0.2640
0.2660
0.2680
0.2700

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/IE

R=0.004 |

6000 h

8000 h 10000 h 12000 h
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Report No. : SQETMQ749202

Data Set 1:55 °C, 200 mA

Actual Case Temperature [Ts] 56.6 °C NOTES:
Actual Ambient Temperature [T,] 53.97°C Ts and T, were measured during initial setup.
Drive Current [l¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 1-1
Initial Characteristics
LED Luminous flux | Forward voltage o cc Input Power CIE1931 CIE1976
No. @y [Im] | Ve [V] Tep [K] P W] X y u' v' 1
1 1035 [ 454 [ 2755 91 0458 [ 0415 | 0260 | 0529 R
2 | MED | A4 21t 51 | 0462 | 0418 | 0261 | 0.531 S
2 1044 | 454 2745 91 0459 | 0416  0.260 0.529
4 | 1056 | 454 2730 91 0462 | 0419 0260 | 053t | |
5 _ | e | 454 | 2743 81 _ 0461 | 0418 | 0260 | 0530 | | | |
6 1034 45.5 2736 - B 9.1 0.460 | 0.416 0.260 0.529
7 1061 45.6 2725 B - 9.1 0.462 \ 0.417 0.261 | 0.530
8 1052 45.5 2703 o 9.1 0.464 0.418 0.262 ‘ 0.531
9 1050 45.6 2756 9.1 0.459 0.416 0.259 0.529
10 1053 45.5 2749 7)9_1”_ 0.458 0.413 0.260 0.528
11 1051 45.4 2746 79 1 0.461 0.418 0.260 | 0.530
12 1051 45.5 2751 9.1 0458 | 0414 0.260 | 0529
L . |
n _}3-_ 12 12 12 12 | 12 12 12
Avg. | 1048 | 45.5 ZZLSS_ - _ 91_ o 0.460 0.417 0.260 0.530 -
~ Med. 1051 | 455 2744 9.1 0.460 | 0417 0260 | 0.530 1
o 83 0.06 15.7 0.01 0.0019 | 0.0018 0.0006 | 0.0009 [
Min. . 710735 B 45.4 2793_ _9.1_ 0458 | 0413 0.259 | 0.528 . |
Max. 1061 45.6 2756 9.1 0.464 0.419 0.262 i 0.531
\ 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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Pref

Data Set 1:55 °C, 200 mA

Actual Case Temperature [Tq] 56.6 °C
Actual Ambient Temperature [T,] 53.9°C
Drive Current [l¢] 200 mA
Measurement Current 200 mA

NS

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

TABLE 1-2
Lumen Maintenance

LED Lumen Maintenance % ( Normalized to 100 % at 0 hours )
No- Oh _ 500h | 1000h 2000h 3000h | 4000h 5000h | 6000h 7000h | 8000h  9000h | 10000h 11000h |
1 1000 972 | 9%9 99 970 | 966 964 | 957 955 | 951 953 | 950 939
2 | 1000 975 | 972 970 971 | 97 9.7 | 9.1 958 | 956 959 | 956 98 |
| 3 | 1000 978 | 975 972 | 975 | 971 970 | 964 963 | 90 963 | 9%2 953 T
4 | 1000 977 | 976 973 975 | 972 971 | 9%6 9.6 | 93 9.7 | 95 957 —
5 | 1000 979 | 978 974 | 978 | 975 975 | 969 968 | 96 _ 968 | 966 959 1
3 1000 978 | 976 973 | 974 | 970 969 | 93 9.1 | 958 961 | 959 948 =
7 1000 976 | 974 972 | 974 | 970 970 | 95 963 | 9.1 | 964 | 9.2 954
8 1000 971 | 9.9 @ 9.9 972 | 958 966 | 961 960 | 957 | 958 | 956 946
9 1000 978 | 976 973 975 | 970 | 970 | 9.4 9.2 | 959 | 9.1 | 959 949 i
10 | 1000 974 | 972 | 970 | 972 | 99 9.8 | 963 | 9.2 | 958 | 961 | 960 951
| 11 [ 1000 978 | 977 | 974 976 | 972 972 | 966 966 | 96.3 966 | 9.4 _ 956
12 | 1000 979 | 978 | 973 976 | 974 | 973 | 97 _ 9.6 | 963 966 | 964 956
|
|
|
| . 1T 1 I =
) B — B0 [N (A— o R - — & 1 4§ 4
| | I
| |
e = ] i — ! . e —— e p————— g
e e
n 12 12 12 12 12 12 12 12 12 12 12 | 12 12
 Avg. | 1000 976 | 974 972 974 | 970 969 | 94 963 | 960 9.2 | 960 951
Med. | 1000 978 | 976 972 | 974 | 970 970 | %4 9.2 | 959 9.2 | 9.1 952 | -
o | 000 027 | 031 018 023 | 027 030 | 033 038 | 040 044 | 048 057 j |
Min. | 1000 971 | 969 99 970 | 9.6 964 | 957 955 | 951 953 | 950 939 R )
| Max. | 1000 979 | 978 974 | 978 | 975 975 | 969 968 | 9.6 968 | 966 = 959 |
TM-21 Projection
Time | 5000h 6000h | 7000h 8000h 9000 h | 10000h 11000h] [ I
In(Avg.) | -0.0310 -0.0367 | -0.0382 -0.0412 ' -0.0386  -0.0405 -0.0498 | |
Test duration used 5000 h to 11000 h Curve-fit equation:
B 0.979 @(t)=Bexp(-at)
= 2.30E-06
R’ 0.771 Lumen maintenance life egation:
Calculated Lyp (11K) 146000 hours L 3 =In(B/0.7)/a
Reported Ly, (11K) > 60500 hours
Calculated Lgy (11K) 87700 hours L go=In{B/0.8)/ax
Reported Lg (11K) > 60500 hours
Calculated Lgg (11K) 36600 hours L g9 =In(B/0.9)/a
Reported Ly (11K) 36600 hours

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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Report No. : SQETMQ749202

A NICHIA

Data Set 1:55 °C, 200 mA

Actual Case Temperature [T¢] 56.6 °C NOTES:

Actual Ambient Temperature [T,] 53.9°C T; and T, were measured during initial setup.
Drive Current [l¢] 200 mA Number of LED failures: 0

Measurement Current 200 mA

TABLE 1-3
Forward Voltage

LED Relative Forward Voltage % ( Normalized to 100 % at 0 hours )

No- | 0h  sooh | 1000h  2000h  3000h | 4000h  5000h | 6000h  7000h | 8000h  9000h | 10000h 11000h

1 [ 1000 995 | 995 | 995 995 | 995 | 997 | 995 994 | 995 | 996 | %95 | %96 | Y

2 | 1000 996 | 996 995 995 | 996 997 | 994 994 | 995 996 | 995 996
3 | 1000 995 995 995 995 | 995 = 996 | 994 995 | 994 | 996 | 994 996 F

a | 1000 996 | 996 995 995 | 995 997 | 995 | 994 | 995 = 996 = 994 996 )

5 | 1000 995 | 995 994 994 | 995 996 | 995 | 994 | 994 | 996 | 995 = 996

6 | 1000 995 | 995 995 995 | 995 997 | 994 994 | 994 | 995 | 99.4 995 —

7 | 1000 996 | 996 995 996 | 996 998 | 995 996 | 995 997 | 995 997

8 | 1000 996 | 996 996 997 | 996 998 996 996 996 997 | 996 997

9 | 1000 995 995 995 996 | 996 997 | 995 995 995 | 997 | 996 997

10 | 1000 996 | 996 996 996 | 996 998 | 995 995 | 995 | 997 | 995 997 .

11 | 1000 994 | 995 994 994 | 994 996 | 994 | 994 | 994 | 995 | 99.4 995

12 | 1000 994 | 994 994 995 | 995 997 | 994 | 994 | 995 | 996 | 995 996
I | | I N N S I I S N

\
[— —— —— 1t <
| |
| | I SO SN NS NS SN TS r— S

- ] I R B - , I
S - B S ___i_.__ I S !l | I

— = — — = — — — —_— — — — — — | — i - — - = = —

w 1 .
[ — la

. N

n | 12 12 | 12 12 12 12 12 12 12 12 12 12 12

Avg. | 1000 995 | 995 995 995 | 995 997 | 995 995 | 995 996 | 995 996
Med. | 1000 995 | 995 995 995 | 995 997 | 995 994 | 995 996 | 995 996

o | 000 006 | 006 007 007 | 005 006 | 007 007 | 006 007 | 007 007 | 1
Min. | 1000 994 | 994 994 994 | 994 996 | 994 994 | 994 995 | 994 | 995 1 )
Max. | 1000 996 | 996 996 997 | 996 998 | 996 996 | 996 997 | 996 997 |

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 1SO/IEC 17025:2005.
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2]
3/{" Report No. : SQETMQ749202

Data Set 1:55 °C, 200 mA

m’ .
-

Actual Case Temperature [T;] 56.6 °C NOTES:
Actual Ambient Temperature [T, 53.9°C Ts and T, were measured during initial setup.
Drive Current [l¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 1-4
Chromaticity Shift
LED Chromaticity Shift Au'v'
No. Oh | 500h | 1000h 2000h 3000h | 4000h 5000h | 6000h 7000h | 8000K | 9000h | 10000h 11000h | |
y 1 [00000 00014 | 0.0016 | 0.0018 0.0019 | 0.0023 0.0021 | 0.0025 | 0.0026 | 0.0026 | 0.0026 | 0.0028 | 0.0027
2 | 00000 00016 | 0.0018 00019 0.0020 | 0.0021 00023 | 0.0024 00025 | 0.0025 00025 | 0.0025 | 0.0024 ]
3 | 00000 00016 |0.0017 | 0.0019 0.020 | 0.0022 0.0022 | 0.0023  0.0024 | 00024  0.0024 | 0.0024 00023 T
4 | 00000 00016 00017 00019 00019 | 00021 00020 | 0.0022 00023 | 0.0023 00023 | 00023  0.0022 A
5 | 0.0000 00016 00017 00019 0.0020 |0.0021 00021 | 0.0023 00024 | 0.0023 00023 | 0.0023 00022 B
6 |0.0000 00014 00015 00017 0.0017 | 0.0020 0.0020 | 0.0023 0.0024 | 0.0024 0.0024 | 0.0025 0.0024 T
7 | 00000 00018 | 0.0019 0.0020 0.0021 | 0.0023  0.0022 | 0.0025  0.0025 | 0.0025 0.0024 | 0.0025 0.0023
| 8 | 00000 0.0016 | 0.0018 0.0021 0.0020 | 0.0023  0.0023 | 0.0025 0.0026 | 0.0027 0.0027 | 0.0029 0.0027
9 |0.0000 0.0018 | 0.0019 0.0019 0.0021 | 0.0022 0.0023 | 0.0025 0.0026 | 0.0026 0.0026 | 0.0028 | 0.0025
10 | 00000 00017 | 0.0018 0.0020 | 0.0021 | 0.0023 0.0023 | 0.0025 | 0.0025 | 0.0026 0.0026 | 0.0026 0.0025
11| 0.0000 0.0016 | 0.0018 0.0019 | 0.0019 | 0.0021 0.0022 | 0.0024 0.0024 | 0.0024 0.0024 | 0.0024 0.0023
| 12 ] 0.0000 0.0017 | 0.0018 0.0020 | 0.0020 | 0.0022 0.0022 | 0.0024 0.0024 | 0.0024 0.0025 | 0.0025 A 0.0023
E| S = M- _ | I S _ | I ! S
S (S ) I S N— I — —e S ™|
S [SEe = e | [ | N R U | | ) S
‘ |
I ‘ [ |
n 12 12 12 12 12 | 12 12 12 12 12 12 12 12
Avg. | 0.0000 0.0016 | 0.0017 0.0013 0.0020 | 0.0022 0.0022 | 0.0024 0.0025 | 0.0025 0.0025 | 0.0026 | 0.0024
Med. | 0.0000 00016 00018 00019 0.0020 | 0.0022 0.0022 | 0.0024 0.0024 | 0.0024 00025 | 0.0025 00024 |
o |00000 00001 00001 00001 00001 | 0.0001 0.0001  0.0001 0.0001  0.0001 0.0001 | 0.0002 | 0.0002 B
| Min. [00000 00014 | 0.0015 00017 00017 | 0.0020 00020 | 0.0022 00023 | 0.0023 00023 | 0.0023 00022 | ]
Max. | 0.0000 0.0018 | 0.0019 0.0021 0.0021 | 0.0023 0.0023 | 0.0025 0.0026 | 0.0027 0.0027 | 0.0029 0.0027

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
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@ N I c H I A Report No. : SQETMQ749202

Data Set 1: 55 °C, 200 mA

Actual Case Temperature [Tg] 56.6 °C NOTES:
Actual Ambient Temperature [T,] 53.9°C Ts and T, were measured during initial setup.
Drive Current [lg] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 1-5
Chromaticity
LED Chromaticity u'
No- | oh  so0h | 1000h | 2000h | 3000h | 4000h | 5000h | 6000h | 7000h | 8000h | 9000h [10000h 11000h | _
1 | 02598 0.2584 | 0.2583  0.2581 0.2580 | 0.2576 | 0.2578 | 0.2575  0.2574 | 0.2574 0.2573 | 02572 02573 ‘.;_ . »
2 | 02610 02594 | 0.2593  0.2592 0.2590 | 0.2589 | 0.2588 | 0.2586 0.2585 A 0.2586 0.2586 (02586 02587 |
3 |o0.2601 0.2586 [ 0.2585  0.2583 0.2582 | 0.2580 | 0.2580 | 0.2579 | 0.2578 | 0.2579 02578 | 0.2578 0.2579 .
4 |o0260s 02590 |0.2588  0.2586 0.2586 | 0.2584 0.2585 | 0.2584 | 0.2583 | 0.2583 0.2583 | 0.2582 0.2584 |
5 | 02602 02586 | 0.2585 0.2583 0.2582 | 0.2580 0.2581 | 0.2579 | 0.2578 | 0.2579 0.2579 [0.2579 02580 |
6 | 02606 0.2592 | 0.2591  0.2590 0.2589 | 0.2586 0.2586 | 0.2584 | 0.2582 | 0.2583 0.2582 | 0.2582 0.2583
7 | 02610 02592 | 02591 | 0.2591 0.2589 | 0.2587 0.2583 | 0.2586 | 0.2586 | 0.2586 0.2586 | 0.2585 0.2587
8 | 02618 02602 | 0.2600 0.2598  0.2598 | 0.2595 0.2595 | 0.2593 | 0.2592 | 0.2592 0.2592 | 0.2590 0.2592
9 | 02596 02579 | 0.2578 | 0.2577 0.2575 | 0.2574 | 0.2574 | 0.2572 | 0.2571 | 0.2571 0.2571 | 0.2570 (0.2572
10 | 02600 0.2584 | 0.2583  0.2581 0.2580 | 0.2578 0.2579 | 0.2576 | 0.2576 | 0.2576 0.2576 | 0.2576 0.2577
| 11 [02599 02583 (02581 02580 02579 | 0.2578 | 0.2577 | 0.2575 | 0.2575 | 02576 02576 | 0.2575 0.2577
12 | 02600 02583 [0.2583  0.2582  0.2580 | 0.2578 0.2579 | 0.2577 | 0.2577 | 0.2578 0.2576 | 0.2576 0.2578
|
? :
|
| . SR (Y SR, |y SN S
|
|
] | *‘“ o/
n 12 12 12 12 12 12 12 12 12 12 12 12 12
Avg. | 0.2604 0.2588 | 0.2587 0.2585 | 0.2584 | 0.2582 0.2582 | 0.2581 0.2580 | 0.2580  0.2580 | 0.2579 0.2581
Med. 02602 02586 | 0.2585 0.2583 | 0.2582 | 0.2580 0.2580 | 0.2579 02578 | 0.2579 0.2579 02579 02579 |
o | 00006 0.0006 | 0.0006 0.0006 ' 0.0006 | 0.0006 0.0006 | 0.0006 0.0006 | 0.0006 00006 | 00006 00006 |
Min. | 02596 02579 | 0.2578 0.2577 | 0.2575 | 0.2574 0.2574 | 0.2572 0.2571 | 0.2571  0.2571 | 0.2570 0.2572
Max. | 0.2618 0.2602 | 0.2600 0.2598 | 0.2598 | 0.2595 0.2595 | 0.2593 0.2592 | 0.2592 0.2592 | 0.2590 0.2592

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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Data Set 1 : 55 °C, 200 mA
Actual Case Temperature [Tq] 56.6 °C NOTES:
Actual Ambient Temperature [T,] 53.9°C Ts and T, were measured during initial setup.
Drive Current [I¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 1-6
Chromaticity
: LED Chromaticity v'
No. —_— T — . . e e mon— e e o e e E
Oh 500h | 1000h 2000h 3000h | 4000h 5000h | 6000 h 7000h| 8000 h ' 9000h | 10000 h| 11000 h
i 1 105291 05287 | 05287 05285 0.5286 | 0.5285 0.5285 | 0.5283 | 0.5282 | 0.5282 | 0.5282 | 0.5281 | 0.5282 B B
2 | 05307 05304 | 05303 05302 05304 | 0.5302 | 0.5302 | 0.5301 0.5301 | 0.5300  0.5300 | 0.5300 | 0.5301 - B
3 |05294 05291 | 05291 0.5290 0.5291 ‘ 0.5290 05291 | 0.5290 | 0.5288 | 0.5288 05288 | 0.5288 | 0.5289 | )
4 | 05311 05308 | 05308 05307 05308 | 05307 0.5307 | 0.5306 | 0.5306 | 0.5305 05306 | 0.5305 05307 | o
5 [05304 05301 |0.5301 05300 05302 | 0.5301 05300 | 0.5299 | 0.5299 | 0.5299 05299 | 05299 05300 | -
6 0.5285 0.5292 | 0.5292 0.5291 05292 | 0.5291 0.5291 | 0.5290 @ 0.5289 | 0.5288 0.5289 | 0.5288 0.5289
¥ 0.5304 0.5300 | 0.5300 0.5298 0.5300 | 0.5299 0.5300 | 0.5298 | 0.5297 | 0.5298 0.5298 | 0.5297 0.5298
8 0.5312 0.5307 | 0.5306 0.5305 0.5307 9.5306 0.5305 | 0.5304 0.5304 | 0.5303 0.5303 | 0.5302 0.5303 I
9 0.5293 | 0.5290 | 0.5289 0.5288 0.5290 | 0.5288 0.5289 | 0.5287 0.5286 | 0.5286 0.5286 | 0.5285 0.5286 _
10 0.5285 | 0.5279 | 0.5279 0.5278 0.5279 | 0.5278 | 0.5278 | 0.5277 A 0.5277 | 0.5276 05277 | 0.5276 | 0.5277
11 0.5304 | 0.5301 | 0.5301 0.5300 0.5302 95301 0.5301 | 0.5300 0.5299 | 0.5299 | 0.5299 | 0.5298 @ 0.5300
12 0.5289 0.5284 | 0.5284 0.5283 0,5285_ 05284  0.5284 | 0.5283 0.5282 | 0.5282 0.5282 | 0.5281 0.5284 1
I (| - . e S S . BESS L . S =
| — __.i_____ et ol o o 1 | ST AN ST =
— e — — e e e h -
____"__ 7,,77: [ __________ ! A =
ﬁ I U SO
. | | N |
| | 1
n 12 12 12 12 12 | 12 12 | 12_ 12 12 12 12 12
Avg. 0.5299 0.5295 | 0.5295 0.5294 0.5296 iO.SZQi__O.SZer | 0.5293 | 0.5292 | 0.5292 | 0.5293 | 0.5292 | 0.5293
Med. 0.75229 70.5723571 95296 0.5295 0.5296 ' 0.5295 ! OLSZQE \ngl_U_Sﬁ _05&93_ %22 ____0.5_293_. 0.52941 _ [
o EOQDEL 0.0003 ‘70.0009 _0.0009 D.OOQB _D.OQDE_? | (_}DCEB __U.@lg_ E)CEU__OQJ:[D_.Q.O_D_I_O __0.0_019 00010 | | S I
Min. | 0.5285 0.5279 0.5229 __0.5278_ _0;52_'.15 0.5_2_78_&55’_% 0.5277 | 0.5277 0.5273_&527__0.2275 .0.5271? N | R
Max. | 0.5312 0.5308 | 0.5308 0.5307 0.5308 | 0.5307 0.5307 | 0.5306 0.5306 | 0.5305 0.5306 | 0.5305 = 0.5307

The certificate shall not be reproduced, except in full, without written approval of the laboratory. s
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005. £
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Report No. : SQETMQ749202

Data Set 2 : 55 °C, 250 mA

Actual Case Temperature [Ts]

55.7°C

Actual Ambient Temperature [T,]

52.0°C

Drive Current [I¢]

250 mA

Measurement Current

250 mA

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

120

== Avg. and Max. - Min.

110

100 B s

90 —

80

70

60

Lumen Maintenance (%)

50
0h 2000 h

4000 h

6000 h 8000 h

10000 h 12000 h

150

—— Avg, and Max. - Min.

140
130

120

110

100 et = -

80

90 e —

70

60

Relative Forward Voltage (%)

50 =

Oh 2000 h

0.007

4000 h

6000 h 8000 h

10000 h 12000 h

0.006 |—

0.005

== Avg. and Max. - Min.

0.004

0.003

0.002

0.001

Chromaticity Shift (Au'v')

0.000

Oh 2000 h

0.5380
0.5360
0.5340
0.5320

. 0.5300 % '_.
\

0.5280
0.5260
05240 |—
0.5220
0.5200 . \

0.2520
0.2540
0.2600
0.2620
0.2640
0.2660
0.2680
0.2700

4000 h

; —— AVE.

6000 h 8000 h

e R=0,007 |

tu-r:- R=0.004 |

10000 h 12000 h

\ 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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Data Set 2 : 55 °C, 250 mA

I~

Actual Case Temperature [Tg] 55.7°C NOTES:
Actual Ambient Temperature [T,] 52.0°C Ts and T, were measured during initial setup.
Drive Current [l¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 2-1
Initial Characteristics
ED Luminous flux ‘ Forward voltage ccT Input Power CIE1931 CIE1976
No o (ml | V1) Ter (K] P (W] x y ' v
1 | 1266 GE 2760 118 | 0458 | 0415 0259 | 0529 I il
2 1257 ‘ 47.4 2729 119 | 0462 | 0419 0260 | 0531 - ]
EN 47.1 2768 118 0459 | 0418 0259 | 0530 [ o
4 1259 | 473 2740 118 0462 | 0419 0260 | 0531 —
s | wss | a3 12 118 0463 | 0417 0261 | 0530 1 o
6 1280 47.1 2744 11.8 0461 | 0.418 0260 | 0530 |
7 1265 47.1 2733 11.8 0.461 | 0.417  0.260 | 0.530 ]
8 1278 47.1 2722 11.8 0462 | 0418 0261 | 0.530
9 1277 472 2756 118 0458 | 0414 0.260 | 0.529 o
10 1262 473 2764 11.8 0.458 | 0.415 | 0.259 | 0.528
11 1283 47.2 2787 11.8 0.456 | 0.414 | 0.258 | 0.528 ] ]
12 1256 47.3 2735 11.8 0461 | 0.418 | 0.260 | 0.530 |
] . = . N e |
[ ST N A L1 .
= — e = S R e . ‘ s
- - - —— 1 _f_ R el o L
i |
— | | |
- | ) \
ﬁv B \ o
I - _ |
n 12 [ 12 12 12 12 12 12 12 ]
avg | 1267 47.2 2746 118 0460 | 0.417 0.260 | 0530 -
Med. 1265 \ 47.2 2742 11.8 0.461 | 0.417 0260 | 0530 1 L B
o w4 | o010 215 o002 0.0023 | 0.0018 0.0009 | 0.0010 RN 7
Min. 1253 Car1 2712 11.8 0456 | 0.414 0258 | 0528 RN )
| Max. 1283 474 2787 119 0.463 | 0419 0261 | 0531

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/IEC 17025:2005.
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Report No. : SQETMQ749202

AN NICHINA

Data Set 2 : 55 °C, 250 mA

Actual Case Temperature [Tg) 55.7°C NOTES:

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

TABLE 2-2
Lumen Maintenance

LED Lumen Maintenance % ( Normalized to 100 % at 0 hours )
No- I 51 s00h | 1000h | 2000h  3000h | 4000h 5000h | 6000h 7000h | 8000h 9000 h | 10000 h 11000
~ 1 | 1000 974 | 971 971 974 | 9.9 9.9 | 9.5 963 ‘ %0 %2 [9%0 950 [ (g
2 | 1000 974 | 971 | 968 969 | 965 963 | 958 955 | 952 954 | 952 943 |
3 | 1000 978 | 976 973 975 | 971 970 97 965 | 9%3 95 | 9%4 96 |
4 [1000 977 | 973 970 972 | 9%8 97 | 9.2 9.0 | 958 960 | 958 949 | |
5 | 1000 978 | 976 971 974 | 971 971 96 965 | %2 94 | %3 95 |
6 | 1000 978 | 976 973 975 | 972 972 9.7 966 | 963 966 965 957
7 |00 978 [ 977 973 974 | 970 969 | 9.5 963 | 9.1 962 | 961 952 '
8 | 1000 975 [ 972 972 976 | 972 971 | 967 965 | 963 964 | 963 954 .
[ 9 | 1000 977 | 975 | 972 974 | 970 969 9.4 963 | 961 963 | 96.2 953
10 | 1000 978 | 976 | 972 974 | 970 970 | 95 964 | 9.1 964 | 963 954 I
11 | 1000 977 | 975 | 971 973 | 99 9.9 | 964 963 | 960 963 | 962 _ 953 B
12 | 1000 980 | 977 | 972 976 | 972 972 | 98 965 | 963 965 | 964 955 f
|
|
| |
—1 1 S 1
- 1 | | .
I | | - \ 4
|
n 12 1_2___ __12 12 12 12 12 |12 12 | 12 12 12 12
Avg. | 1000 977 | 975 971 974 | 970 9.9 | 9.5 9.3 | 9.1 963 | 961 953
Med. [ 1000 977 | 976 972 974 | 970 970 | 95 964 | 91 963 | 9.2 954
o | 000 020 | 022 014 019 | 022 025 | 027 029 | 032 032 | 037 038 T
Min. [ 1000 974 | 971 9.8 9.9 | 95 963 ;795.37 955 | 952 954 | 952 943 |
Max. | 1000 980 | 977 973 976 | 972 972 | 98 966 | 93 966 | 95 957 B
TM-21 Projection
Time | 5000h 6000h | 7000h 8000h 9000h  10000h 11000h] ) )
In(Avg.) [ -0.0312 -0.0359 | -0.0375 -0.0402 -0.0381 -0.0393 -0.0484 |
Test duration used 5000h to 11000 h Curve-fit equation:
B 0.978 @(t)=Bexp(-at)
a 2.11E-06
R’ 0.767 Lumen maintenance life eqation:
Calculated Lyp (11K) 158000 hours L 7, =In(B/0.7)/a
Reported Ly, (11K) > 60500 hours
Calculated Lg, (11K) 95300 hours L g9 =In(B/0.8)/a
Reported Lg (11K) > 60500 hours
Calculated Lyy (11K) 39600 hours L o9 =In(B/0.9)/
Reported Lsg (11K) 39600 hours

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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Data Set 2 : 55 °C, 250 mA
Actual Case Temperature [Ts] 55.7°C NOTES:
Actual Ambient Temperature [T,] 52.0°C Ts and T, were measured during initial setup.
Drive Current [l¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 2-3

Forward Voltage

LED Relative Forward Voltage % ( Normalized to 100 % at 0 hours )
Oh  500h | 1000h 2000h  3000h | 4000h  5000h | 6000h 7000h | 8000h 9000h | 10000h 11000h
1 | 1000 994 | 995 994 | 995 | 995 | 996 | 994 994 | 995 996 | 995 996

| 100.0 994 | 935 995 99.5 99.5 998 99.4 99.5 99.5 99.7 | 99.6 99.8

1000 994 | 995 994 | 995 | 995 997 | 994 995 | 995 997 | 995 997

4 100.0 99.4 99.4 99.5 99.5 99.5 99.8 99.5 99.6 99.6 99.8 . 99.7 99.8

5 | 1000 994 | 995 995 996 | 996 | 998 | 995 996 | 996 998 | 997 999 |
6 1000 995 | 995 995 995 | 995 | 997 | 995 995 | 995 996 | 995 997
7 1000 994 | 995 | 995 995 | 995 | 997 | 995 995 | 995 997 | 996 998
8 |
9 |

100.0 995 | 995 99.5 99.5 996 | 99.7 99.5 99.5 99.5 99.7 99.6 99.7
100.0 99.6 99.6 99.6 99.6 99.6 99.8 99.6 99.6 99.6 99.8 99.7 99.8
10 100.0 99.4 99.5 99.5 99.5 99.6 99.8 99.5 99.6 99.6 99.8 99.7 99.9
11 100.0 99.5 99.6 99.5 996 | 996 99.8 99.5 99.6 99.6 99.8 99.6 99.8
12 100.0 99.4 99.4 99.5 996 | 996 99.8 99.6 956 | 99.7 99.8 | 99.7 999

I
| —
| | f
n 12 12 12 12 12 | 12 12 12 12 | 1 12| 12 12 ) —
Avg. | 1000 995 | 995 995 995 | 995 997 | 995 995 | 996 997 | 996  99.8
Med. | 1000 994 | 995 995 995 | 996 99.8 | 995 995 | 996 997 | 996  99.8
o | 000 006 | 005 004 005 | 0.06 006 | 006 006 | 006 007 | 0.07 0.0
Min. | 1000 994 | 994 994 995 | 93__&15_ 994 994 | 995 _995 j{ 995 996 1
Max. | 100.0 996 | 996 996 996 | 996 998 | 996 996 | 99.7 99.7 999

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 ISG/IEC 17025:2005. /
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Report No. : SQETMQ749202

Data Set 2 : 55 °C, 250 mA

NOTES:

Number of LED failures: 0

Actual Case Temperature [Ts] 58,.2°C
Actual Ambient Temperature [T,] 52.0°C
Drive Current [I;] 250 mA
Measurement Current 250 mA

Ts and T, were measured during initial setup.

TABLE 24
Chromaticity Shift
LED Chromaticity Shift Au'v'
Noo I on soo h | 1000nh 2000h  3000h | 4000h  5000h | 6000h | 7000h | 8000h | 9000 h [10000h 11000 h
[ 1 [oo0000 00018 [00018 00021 0.0021 | 0.0023 | 0.0023 [ 0.0025  0.0027 | 0.0026 0.0027 | 0.0027  0.0025 4
2 | 00000 00017 | 00019 00020 0.0021 | 0.0023 0.0024 | 0.0025  0.0027 | 0.0027 0.0028 | 0.0028 0.0028 i
| 3 | 00000 0.0018 [ 0.0019 00021 0.0021 | 0.0023 | 0.0022 | 0.0025  0.0025 | 0.0025 0.0025 | 0.0026 00024
4 |o00000 00018 | 0.0019 0.0022 0.0022 | 0.0025 0.0024 | 0.0026 0.0027 | 0.0028 0.0028 | 0.0029 0.0027 )
| 5 |o00000 00017 [ 0.0019 00021 00020 | 0.0023 0.0023 | 0.0025  0.0026 | 0.0025 0.0026 | 0.0027 0.0024 N
6 | 00000 00019 | 00020 00021 00023 | 00024 0.0023 | 0.0025 0.0026 | 0.0026 0.0025 | 0.0026 0.0024
7 |o0o0000 00018 | 00020 00021 0.0023 | 0.0024 0.0024 | 0.0026  0.0028 | 0.0028 0.0027 | 0.0028 0.0026
8 |0.0000 00017 | 00019 00021 0.0021 | 0.0023 0.0023 | 0.0025 0.0025 | 0.0026  0.0026 | 0.0027 0.0025
9 | 0.0000 00019 | 0.0020 00022 0.0022 | 0.0024 0.0024 | 0.0027 0.0027 | 0.0028 | 0.0027 | 0.0028 _0.0026 -
10 | 00000 00018 | 00019 0.0022 0.0022 | 0.0024 0.0023 | 0.0025 0.0026 | 0.0026 | 0.0027 | 0.0027 _ 0.0025
11 [ 00000 00018 | 0.0018 00021 00021 | 0.0023  0.0023 | 0.0025 0.0026 | 0.0026 | 0.0027 | 0.0027 0.0025
12 | 00000 00018 00019 00020 00021 | 00023 0.0023 | 0.0025 0.0025 | 0.0026  0.0026 | 0.0026 0.0025 ‘
S| (I | | S [N AN R () N I R
I A N . r o I B
e 8 |2 E S T | | R . L
L S R AU | | A | N N
. I I o
— i . — —— %=
= L | | I
! 0 |
o | o | T
n 12 12 | 12 12 12 12 12 | 12 12 12 12 12 12
 Avg. | 0.0000 0.0018 [ 0.0013 0.0021 0.0021 | 0.0024 0.0024 | 0.0025  0.0026 | 0.0026 00027 | 0.0027 0.0025
Med. | 0.0000  0.0018 | 0.0019 0.0021 0.0021 | 0.0023 0.0023 | 0.0025 0.0026 0.0026 0.0027 | 0.0027 0.0025 ]
o | 00000 00001 00001 00001 0.0001 |0.0001 0.0001 |0.0001 0.0001 | 0.0001 0.0001 | 0.0001 0.0001 . .
Min. [0.0000 00017 00018 0.0020 0.0020 | 0.0023 0.0022 | 0.0025 0.0025 | 0.0025  0.0025 | 0.0026 0.0024 B
Max. | 00000 00019  0.0020 00022 00023  0.0025 0.0024 | 0.0027 00028 | 0.0028 00028 | 0.0029 00028 1

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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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 [l¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 2-5

Chromaticity

LED Chromaticity u'

ND S —— = = e = o e — TR TR CS =

0h 500 hT 1000h 2000h 3000h | 4000h 5000h | 6000h 7000 h | 8000h 9000 h ] 10000 h 11000 h

ﬁ” 1 0.2596 0.2579 | 0.2578  0.2576 | 0.2576 | 0.2574 | 0.2574 | 0.2572 0.2571 | 0.2571  0.2571 | 0.2570 0.2573
2

0.2605  0.2590 | 0.2587 | 0.2586 0 2585 | 0.2584  0.2583 | 0.2582 0.2580 | 0.2581  0.2579 | 0.2579 @ 0.2579

| 0.2590 | 0.2572 [ 02571 [ 0.2570 0.2569 | 0.2568 02568 0.2566 0.2566 | 0.2566 0.2566 | 0.2565 0.2567 |

4 | 02601 02584 |0.2584 0.2581 0.2580 | 02578 02578 | 0.2576 0.2575 | 0.2575 0.2574 | 0.574 0.2575
5

02615 | 0.2599 | 02597 02596 0.2595 | 0.2593 0.2593 | 0.2592 0.2591 | 0.2592 0.2591 | 0.2590 02593

6 0.2600 | 0.2582 | 0.2581 0.2580 0.2578 | 0.2578 0.2578 | 0.2576 0.2575 | 0.2576 0.2576 | 0.2575 0.2577 |
7 0.2606 | 0.2589 | 0.2588 0.2586 | 0.2584 F0.2583 0.2583 | 0.2582 | 0.2580 | 0.2580 0.2580 | 0.2579 0.2582
8
9

0.2611 | 0.2555 | 0.2593  0.2591 | 0.2591 | 0.2589 0.2589 | 0.2588 0.2587 | 0.2587 0.2587 | 0.2586 | 0.2588

0.2598 | 0.2580 | 0.2579 0.2578 | 0.2577 | 0.2575  0.2575 | 0.2573 | 0.2573 | 0.2572 0.2573 | 0.2572 0.2574
10 0.2594 | 0.2577 | 0.2576 0.2574 | 0.2574 | 0.2571 0.2572 | 0.2571 0.2570 | 0.2570  0.2569 | 0.2569 0.2571
13 0.2584 | 0.2567 | 0.2567 0.2565  0.2564 | 0.2562 0.2562 | 0.2560 0.2560 | 0.2560 0.2559 | 0.2559 = 0.2561
12 0.2605 | 0.2588 | 0.2587 0.2586 | 0.2584 | 0.2582 0.2582 | 0.2581 0.2581 | 0.2580 0.2580 | 0.2580  0.2582

——] SENTEINL [ USRI S LN = = i’ e e I e e === I =

n 12 12 12 12 12 12 2 | 12 1 | 1 12 | 12 12
Avg. | 0.2600 0.2584 | 0.2582 0.2581 0.2580 | 0.2578  0.2578 | 0.2577 0.2576 | 0.2576 0.2576 | 0.2575 0.2577
Med. | 02601 0.2583 | 0.2582 02581 0.2579 | 0.2578 | 0.2578 | 0.2576 0.2575 | 0.2575 0.2575 | 0.2575  0.2576

o 0.0009 | 0.0009 | 00009 ' 0.0009 0.0009 | 0.0009 00009 | 00009 00009<|:0-0009 0.0009 | 00009 00009

Min, 02584 ~ 0.2567 02567 | 0.2565 0.2564 02562" 0.2562 02560_ 0.2560

0.2560 Q. 2559 | 0.2559 | 0. 2561

Max. | 0.2615 | 0.2599 02597 | 0.2595 0.2595 | 0.2593  0.2593 | 0.2592 = 0.2591 | 0.2592 02591 0.2590 | 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/IEC 17025:2005. ’ /
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Report No. : SQETMQ749202

Data Set 2 : 55 °C, 250 mA

Actual Case Temperature [T] 55.7°C NOTES:
Actual Ambient Temperature [T,] 52.0°C Ts and T, were measured during initial setup.
Drive Current [I;] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 2-6
Chromaticity
LED Chromaticity v'
No- Oh  500h | 1000h 2000h 3000h [ 4000h  5000h | 6000h | 7000h | 8000h = 9000h | 10000h 11000 h ]
1 [05289 05284 [ 05283 05281 0.5283 [ 0.5282 0.5282 | 0.5281 0.5280 | 0.5280 05280 | 0.5279  0.5280 _»
2 |05310 05304 | 05304 05303 05304 | 05303 05303 | 0.5301 0.5300 | 05300 0.5300 | 0.5299 05300 —
3 |05301 05296 |0.5296 05294 05296 | 0.5294 0.5294 | 05294 05293 | 05292 0.5292 | 0.5292 05294 |
4 |05311 05306 | 05305 05304 0.5306 | 0.5304 0.5304 | 0.5302 0.5302 | 0.5302 05302 | 0.5301 0.5302 R
5 | 05304 05300 | 05299 05298 05300 | 0.5298 0.5298 | 05297 0529 05296 0529 05295 05296 |
6 | 05303 05299 05298 05297 05298 | 0.5297 0.5297 | 0.529% 05295 | 05295 0.5295 | 0.5295 0.5296
7 | 05302 0529 | 05296 05295 0529 | 0.5294 0.5295 | 0.5294 05293 | 05292 0.5293 | 0.5292 0.5293
8 | 05307 05301 05301 05300 0.5301 | 0.5301 0.5300 | 0.5300 0.5299 | 0.5298 05298 | 0.5298 0.5299
9 |os288 05281 | 05280 05280 | 0.5282 | 0.5280 0.5280 | 0.5278 0.5278 | 0.5278 05277 | 0.5276 0.5278
10 [o05288 05281 05281 05280 0.5282 | 0.5280 0.5280 | 0.5279 0.5279 | 0.5278 0.5278 | 0.5277 0.5279 1
11 | 05282 05276 05275 05274 0.5276 | 0.5273 05274 | 0.5273 0.5271 | 0.5271 05271 | 05271 0.5272
12 | 05305 05300 05299 05298 05300 | 0.5299 0.5299 | 0.5298 0.5297 | 0.5296 0.5297 | 0.5296 0.5297
|
|
|
S I I
I iy | A
|
n 12 12 | 1 12 12 12 12 12 12 | 12 12 | 12 12

| Ave. | 05299 05294 [ 05293 05292 05294 | 05292 0.5292 | 0.5291  0.5290 | 0.5290 0.5290 | 05289 0.5290

Med. | 05303 05297 | 05297 05296 0.5297 | 0.529 0.5296 | 05295 0.5294 | 0.5294 0.5294 | 05294 0.5295 _

o | 00010 00010 |0.0010 0.0010 0.0010 | 0.0010 0.0010 | 0.0010 0.0010 | 0.0010 0.0010 | 0.0010 0.0010

Min. | 05282 05276 | 05275 05274 05276 | 0.5273 05274 | 05273 05271 | 0.5271 05271 | 05271 0.5272

Max. | 0.5311 0.5306 | 0.5305 0.5304 0.5306 | 0.5304 0.5304 | 0.5302 0.5302 | 0.5302 0.5302‘0:53(_)1 0.5302

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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Report No. : SQETMQ749202

Data Set 3: 85 °C, 200 mA

Actual Case Temperature [Tq]

85.4°C

NOTES:

Actual Ambient Temperature [T,]

83.4°C

Ts and T, were measured during initial setup.

Drive Current [l¢]

200 mA

Number of LED failures: O

Measurement Current

200 mA

120

il Avg. and Max. - Min.

110 —

100 B o

— Tz

80

- gy

90 —

70

60

Lumen Maintenance (%)

50

Oh 2000 h

150

4000 h

6000 h 8000 h 10000 h 12000 h

140 —

i Avg. and Max. - Min.

130 -

120

110

100 Ebw——- <
80 |——e -
80

70

60
50

Relative Forward Voltage (%)

Oh 2000 h

0.007

6000 h 8000 h 10000 h 12000 h

0.006

e Avg. and Max. - Min.

0.005

0.004

0.003

0.002 ?‘_——-l
0.001

Chromaticity Shift (Au'v')

0.000

0.5380

0.5360 T

r |
0.5340 t— /

0.5320 g—f-—-
0.5300

> 0.5280

\\ |
0.5260 |— b :

oy
0.5240 el

0.5220 :

L

0.5200

0.2520
0.2540
0.2560
0.2580
0.2600
0.2640
0.2660
0.2680
0.2700

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/IGG 17025:2005. ( /
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Data Set 3: 85 °C, 200 mA

Actual Case Temperature [Tg) 85.4°C NOTES:
Actual Ambient Temperature [T,] 83.4°C Ts and T, were measured during initial setup.
Drive Current [l] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 3-1

Initial Characteristics

LED Luminous flux Forward voltage ccT ___Input Power CIE1931 CIE1976
No. @y [Im] Ve [V] Tep [K] P [W] X y u' ‘ v
1 1059 | 455 2729 91 0462 | 0418 0.261 | 0.530 T @
2 1045 | a7 | 73 91 0463 | 0419 0261 | 0531 B
3 d0dz | b7 ) 27EY 91 | 0461 | 0418 | 0.260 | 0530 B [
4 1053 456 2746 9.1 0.459 | 0.415 0260 | 0529 1
5 1056 45.4 ' 2699 91 | 0464 | 0417 0262 | 0530 N
6 1040 | 457 2719 9.1 0463 | 0419 0261 | 0531
7 1031 - 457 2714 9.1 0.463 | 0418 0261 | 0.531
8 1033 457 2739 9.1 0.461 | 0418 0.260 | 0.530
9 1058 455 2716 9.1 0463 | 0.418 0.261 | 0531
10 1058 % 454 2713 9.1 0.463 | 0419 & 0261 | 0.531
11 1041 456 2759 9.1 0.459 | 0416 & 0.259 | 0529
12 1052 455 2763 9.1 0458 | 0415  0.259 | 0.529
s e e e e == _=_=_ — r i _ === = __ i __
\
L | I (I S—
| N , | DR |
— . | ] S SR S
| I T S (R [ 1
I T I L
|
n 12 12 12 12 12 12 12 12 |
Avg. | 1047 56 2730 9.1 0462 | 0.418 0261 | 0530 - l
“Med. | 1049 456 2726 91 0462 | 0418 0261 | 0530 | [
o 9.9 o0 | 196 002 0.0020 | 0.0014 0.0008 | 0.0008 1
Min. 1031 | 454 2899 | 9.1 0.458 | 0415 0.259 | 0529 N
Max. | 1059 | 457 2763 | 91 0464 | 0419 0262 | 0531 |

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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Report No. : SQETMQ749202

Data Set 3 : 85 °C, 200 mA

NOTES:

Number of LED failures: 0

Ts and T, were measured during initial setup.

Actual Case Temperature [Ts) 85.4°C
Actual Ambient Temperature [T,] 83.4°C
Drive Current [l] 200 mA
Measurement Current 200 mA

TABLE 3-2
Lumen Maintenance

LED Lumen Maintenance % ( Normalized to 100 % at O hours )
No. Oh  500h | 1000h 2000h 3000h | 4000h | 5000h | 6000h  7000h | 8000h 9000h | 10000h 11000h L.
ﬁil | 1000 976 | 971 973 975 | 973 | 974 | %8 968 | 95 9.6 | 93 951 |
- 2 [ 1000 971 | 9%6 9.1 91 | 958 957 | 952 951 | 950 951 | 950 937 | -
~ 3 | 1000 972 | %67 9.2 93 | 959 959 | 954 953 | 952 953 | 953 944 -
4 | 1000 980 | 977 974 976 | 973 974 | 970 9.9 | 9.7 969 | 968 958 L
5 | 1000 978 | 975 970 974 | 972 971 | %7 96 | 963 9.4 | 9%3 953 ]
6 | 1000 980 | 975 972 975 | 972 972 | 9%.7 9.6 | 964 967 | 966 957 I
7 1000 978 | 974 99 972 | 968 96.8 | 963 961 | 960 9.2 | 9.2 953 B
8 1000 985 | 983 983 986 | 983 984 | 980 978 | 976 977 | 977 96 B
9 1000 975 | 971 97 970 | 97 97 | 9%3 9.2 | 9.8 90 | 958 947
10 | 1000 979 | 975 972 976 | 971 972 | 96 965 | 963 9.4 | 963 953
1 | 1000 981 | 977 973 975 | 972 973 | 968 968 | 965 967 | 9.6 957
12 | 1000 985 | 979 972 977 | 973 973 | 99 9.8 | 9.6 9.8 | 9%.7 958 |
‘ . -
i | I (SN I | S S R ,J,fff,
|
| | |
|
. R | | ‘ S | I I S
— — AE—— == : HEE } R A = — — 1 - . — ‘li =
I N L | -
Sepe > = i { e e ==
_ ] | . -
T
|
S — e ~ |
i
n 12 12 12 12 12 12 12 | 12 12 12 12 | 12 12 B —
Avg. | 1000 978 [ 974 971 973 | 970 970 | 966 95 | 92 94 | 9%3 953 |
Med. | 1000 979 | 975 972 975 | 972 | 972 | 967 966 | 9.4 _ 95 | 9.3 953 ]
a 000 044 | 048 058 066 | 068 070 | 072 072 | 070 070 | 071 076 l
Min. | 1000 971 | 9.6 9.1 961 | 958 957 | 952 951 | 950 951 | 950 937 \ i
“Max. | 1000 985 | 983 983 986 | 983 984 | 980 978 | 976 977 | 977 %6 |
TM-21 Projection
Time | 5000h 6000h | 7000h 8000h 9000 h | 10000h 11000 h] ‘ - 1 1 }
InfAvg.) | -0.0301 -0.0349 | -0.0360 -0.0382 -0.0368 | -0.0377 -0.0483 | l |
Test duration used 5000 h to 11000 h Curve-fit equation:
B 0.980 @ft)=Bexp(-at)
a 2. 18E-06
R? 0.732 Lumen maintenance life eqation:
Calculated Ly (11K) 154000 hours L 5=In(8/0.7)/a
Reported Ly; (11K) > 60500 hours
Calculated Lgy (11K) 93200 hours L go=In(B/0.8)/a
Reported Lg (11K) > 60500 hours
Calculated Ly (11K) 39200 hours L go=In(B/0.9)/a
Reported Lgy (11K) 39200 hours

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 1SO/IEC 17025:2005.
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Report No. : SQETMQ749202

Data Set 3 : 85 °C, 200 mA
Actual Case Temperature [T] 85.4°C
Actual Ambient Temperature [T,] 83.4°C
Drive Current [l¢] 200 mA
Measurement Current 200 mA

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

TABLE 3-3
Forward Voltage

LED Relative Forward Voltage % ( Normalized to 100 % at 0 hours )
M Oh  500h | 1000h  2000h 3000h | 4000h 5000h | 6000h 7000 h | 8000h | 9000 h | 10000 h| 11000 h =¥
1 1000 998 | 999 | 1000 1000 | 1001 1004 | 100.1  100.2 | 1003 | 100.4 | 1003 | 100.5
2 | 1000 936 | 997 | 999 1000 | 1001 1004 | 1002 1003 | 1004 100.6 | 1005 1008 | B
3 | 1000 996 [ 997 | 999 1000 | 1001 1004 | 1002 1003 | 1004 1006 | 1006 1008 B
4 | 1000 995 | 997 | 999 1001 | 1003 1006 | 1005 1006 | 1007 1010 | 1010 1013 R
5 1000 998 | 999 | 1000 1001 | 1001 1004 | 1001 1002 | 1002 1004 | 1003 | 1005 ]
6 | 1000 996 | 997 998 999 | 999 1002 | $99 1000 | 1000 100.2 | 1002 1003
7 1000 996 | 997 998 999 | 1000 1003 | 1000 1000 | 100.1 1003 | 100.2  100.4
8 1000 996 | 996 997 = 999 | 999 1001 | 998 1000 | 1000 100.2 | 100.1 | 100.2
9 1000 998 | 999 1000 1001 | 100.2 1005 | 100.2 1003 | 1003 100.5 | 100.5 | 100.7
10 [ 1000 997 | 998 999 999 | 1000 1002 | 999 1000 | 1000 100.2 | 100.2 1003
11 | 1000 996 | 997 998 1000 | 1000 1003 | 1001 100.1 | 1002 1004 | 1004 1005
12 [ 1000 996 | 997 998 999 | 100.0 1002 | 1000 1001 | 1002 1004 | 1003 1005
‘ , \
S R I N | I T
- el - SRS E—— E— T FIPSSIN "SI, WSS __.T___ SRR ) SR S N
:
- L B b I . B I R | I
= ‘ S i
—" ——
n 12 12 | 12 12 12 12 12 12 12 12 12 12 12
Avg. | 1000 997 | 99.8 999 1000 | 1001 1003 | 1001 1002 | 1002 1004 | 100.4 _ 1006
‘Med. | 1000 996 | 997 999 1000 | 100.1 1003 | 1001 100.2 | 1002 1004 | 100.3 1005
o | 000 011 | 010 009 008 | 012 014 | 016 018 | 021 024 | 025 028 I
Min. [ 1000 995 | 996 997 999 | 999 1001 | 999 1000 | 1000 100.2 | 1001 | 100.2 | -
Max. | 1000 998 | 999 1000 @ 100.1 | 1003 1006 | 100.5 1006 | 1007 101.0 | 101.0 @ 101.3 I )
~ 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 1SO/IEC 17025:2005.
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Report No. : SQETMQ749202

Data Set 3 : 85 °C, 200 mA

NOTES:

Actual Case Temperature [Tg] 85.4°C
Actual Ambient Temperature [T,] 83.4°C
Drive Current [l¢] 200 mA
Measurement Current 200 mA

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

TABLE 3-4
Chromaticity Shift
LED Chromaticity Shift Au'v'
No. e T — s e Ssce— e -
Oh  500h | 1000h 2000h 3000h | 4000h 5000 h | 6000k | 7000h | 8000h 9000h | 10000h 11000h |
@) T [00000 00018 | 0.0019 00020  0.0020 | 0.0022 | 0.0022 | 0.0025 | 00026 [0.0027 00028 [ 00029 00028 |
|2 0.0000 0.0019 | 0.0021 00023  0.0024 | 0.0027 | 0.0026 | 0.0028 0.0031 | 0.0031 0.0032 | 0.0032 0.0032 -
3 |00000 00019 | 00021 0.0023  0.0024 | 0.0027 | 0.0027 | 0.0029 0.030 | 0.0032 00032 | 0.0032 0.0031 L
4 |00000 00018 | 0.0019 00021 ' 0.0022 | 0.0023  0.0024 | 0.0026 0.0027 | 0.0027 0.0028 | 0.0029 0.0028 B |
5 | 00000 00018 | 0.0020 0.022 ' 0.0022 | 0.0024 00024 00027 00028 | 0.0028 0.0028 | 0.0030 00030 -
6 0.0000 | 0.0017 | 0.0018  0.0021 0.0023 | 0.0024 0.0025 | 0.0027 0.0028 | 0.0028 0.0029 | 0.0029 0.0027
7 0.0000 | 0.0018 | 0.0020  0.0022 0.0023 | 0.0025 0.0026 | 0.0028 0.0029 | 0.0029 0.0029 | 0.0030 0.0028
8 0.0000 | 0.0017 | 0.0018 00019 0.0020 | 0.0023 0.0022 | 0.0025 0.0025 | 0.0025 ' 0.0025 | 0.0027 0.0026 )
9 0.0000 0.0018 | 0.0020 ' 0.0022 0.0023 | 0.0025  0.0024 | 0.0028 0.0028 | 0.0029 = 0.0030 | 0.0032 0.0030
10 | 0.0000 0.0018  0.0019 0.0021 0.0023 | 0.0024  0.0025 | 0.0027  0.0028 | 0.0028 ' 0.0028 | 0.0030 0.0029
11 |0.0000 00017 | 0.0018 0.0020 0.0020 | 0.0022 0.0023 | 0.0024 | 0.0025 | 0.0026 0.0025 | 0.0026 0.0024 .
12 | 00000 00017 | 0.0019 00020 0.0020 | 0.0022 0.0023 | 0.0025 | 0.0025 | 0.0026 0.0026 | 0.0027 0.0025 -
e S —— e =1 I — e S
e | = [ SRS T 1 S I — 1 . | I—
- ; ] — ]
ﬁ; _ | o !
| . \
n 12 12 | 12 12 12 12 12 12 12 12 12 12 12 |
Avg. | 0.0000 0.0018 | 0.0019 0.0021 0.0022 | 0.0024  0.0024  0.0027 0.0027 | 0.0028 0.0028 | 0.0029 0.0028 | B
Med. | 0.0000 0.0018 | 0.0019 0.0021 0.0022 | 0.0024 | 0.0024 | 0.0027 ' 0.0028 | 0.0028 0.0028 | 0.0029 0.0028 ‘ 1
o | 00000 0.0001 | 0.0001 0.0001 0.0002 | 0.0002 | 0.0002 | 0.0002 0.0002 | 0.0002 0.0002 | 0.0002 0.0002 L
Min. | 00000 00017 [00018 00019 00020 |0.0022 00022 | 0.0024 00025 | 0.0025 00025 | 00026 0.0024 1T
Max. | 0.0000 0.0019 | 0.0021 0.0023 0.0024 | 0.0027 0.0027 | 0.0029 0.0031 | 0.0032 0.0032 | 0.0032 0.0032
-
The certificate shall not be reproduced, except in full, without written approval of the laboratory. a
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005. /
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Report No. : SQETMQ749202

Data Set 3 : 85 °C, 200 mA

Actual Case Temperature [Tg] 85.4°C NOTES:
Actual Ambient Temperature [T,] 83.4°C Ts and T, were measured during initial setup.
Drive Current [l¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 3-5
Chromaticity
LED Chromaticity u'
No |0k sooh | 1000h 2000h 3000h | 4000h  5000h | 6000h [ 7000k | 8000h | 9000k | 10000k 11000h
1 ]0.2607 0.2590 | 0.2590 0.2589 ' 0.2588 | 0.2586  0.2586 | 0.2584 0.2583 | 0.2582 0.2581 | 0.2581  0.2580 | | tJ
2 |o02608 02590 | 0.2589 (0.2587 0.2585 | 0.2583  0.2583 | 0.2582 | 0.2580 | 0.2579 0.2579 | 0.2578 0.2578 [
3 | 02604 02586 |0.2584 0.2583 0.2582 | 0.2579 0.2579 | 0.2577 0.2576 | 0.2574 0.2574 | 0.2574 0.2575
4 10.2602 0.2585 | 0.2584 0.2583 0.2582 | 0.2580 0.2579 | 0.2578 | 0.2578 | 0.2577 0.2577 | 0.2576 0.2577 N N B
5 0.2621 0.2604 | 0.2602 0.2601 0.2600 | 0.2598 | 0.2598 | 0.2596  0.2595 | 0.2595 0.2595 | 0.2593 0.2593 N B
6 0.2610 0.2594 | 0.2593 0.2591 0.2588 | 0.2588 | 0.2587 | 0.2585 | 0.2584 | 0.2584 = 0.2583 | 0.2583 0.2584
7 0.2614 | 0.2596 | 0.2595 0.2594 0.2592 | 0.2590 0.2589 | 0.2587 | 0.2587 | 0.2586 0.2586 | 0.2586 0.2587
8 0.2602 0.2586 | 0.2585 0.2584 | 0.2583 | 0.2580 0.2581 | 0.2578 | 0.2578 | 0.2578 ' 0.2578 | 0.2576 @ 0.2577
9 0.2612 0.2594 | 0.2593 0.2592  0.2591 | 0.2589 0.2589 | 0.2586 | 0.2586 | 0.2585 | 0.2585 | 0.2583 | 0.2584
10 0.2614 0.2596 | 0.2596 0.2594 0.2592 | 0.2591 0.2590 | 0.2589 | 0.2588 | 0.2587  0.2588 | 0.2586 @0.2587

11 0.25%4 0.2577 | 0.2576

0.2575 0.2574 | 0.2572

0.2572 | 0.2570 | 0.2569 | 0.2569 | 0.2570 | 0.256%9 0.2570

12 | 02595 02579 | 0.2577 0.2577 0.2575 | 0.2574

0.2573 | 0.2572 | 0.2571 | 0.2571 | 0.2571 | 0.2570 @ 0.2571

N ! I N S R

- 1N S S—— b DNV IS —
S (S S I I SN S — N N R S
! i SR Ny S
A . o — e
1 o I IS (S I S R
. = N N — —
1 | i
| 4
| - | w
n 12 12| 12 | 12 | 13 12 12 | 12 12 12 12 12 12
Avg. | 0.2607 02590 | 0.2589 0.2587 0.2586 | 0.2584 0.2584 | 0.2582 0.2581 | 0.2581 0.2580 | 0.2580 | 0.2580 i
Med. | 0.2608 0.2590 | 0.2589 0.2588 0.2586 | 0.2584 0.2585 | 0.2583 0.2581 | 0.2581 0.2580 | 0.2579 | 0.2579
o | 00008 00008 | 0.0008 00008 0.0007 | 0.0008 00008 | 00007 0.0007 | 0.0007 00007 | 00007 00007 |
 Min. | 02594 02577 | 0.2576 0.2575 02574 | 0.2572 0.2572 | 0.2570 0.2569 | 0.2569 0.2570 | 0.2569 | 0.2570 I
Max. | 0.2621 0.2604 | 0.2602 0.2601 0.2600 | 0.2598 0.2598 | 0.2596 0.2595 | 0.2595 0.2595 | 0.2593 | 0.2593 | T 1T

O

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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Data Set 3: 85 °C, 200 mA

Actual Case Temperature [Ts] 85.4°C NOTES:
Actual Ambient Temperature [T,] 83.4°C Ts and T, were measured during initial setup.
Drive Current [l¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 3-6

Chromaticity

LED Chromaticity v'
No- Oh  500h | 1000h 2000h 3000h | 4000h | 5000h | 6000h 7000h | 8000h ©9000h | 10000h 11000 h N
@ ! 05306 0530105301 05299 05301 [0.5300 | 0.5300 | 0.5299 05298 | 05298 05298 | 0.5296 0.5297 i -
|2 |05311 05304 05303 05302 05303 | 05302 | 0.5301 | 05300 0.5299 | 0.5300 05300 | 0.5299  0.5299 -
3 | 05307 05301 | 05300 05299 05300 | 0.5298  0.5298 | 0.5297 0.529 | 0.5296 0.5296 | 0.5295 05296 .
4 |o5291 05285 [ 05284 05283 05284 | 05283 05283 | 05281 05280 | 0.5280 0.5280 | 0.5279  0.5280 |
| 5 | 05306 05301 | 05300 05299 05301 | 0.5299 05299 | 0.5298 05298 | 05297 0.5297 | 05297 05297 |
6 | 05312 05306 | 05306 05304 0.5305 | 0.5304 | 0.5305 | 0.5303 05303 | 0.5302 0.5303 | 0.5302  0.5303 i
7 | 05308 05303 | 05303 0.5301 0.5302 | 0.5302 | 0.5301 | 0.5300 0.5299 | 0.5299 0.5299 | 0.5299 | 0.5299
g | 05306 05302 [ 05301 05300 0.5301 | 0.5300 | 0.5300 | 0.5299  0.5299 | 0.5298  0.5298 | 0.5298 | 0.5298
9 |05310 05304 [ 05303 05302 0.5304 | 0.5302 | 0.5302 | 0.5301 0.5300 | 0.5299  0.5299 | 05298 | 0.5299
10 | 05312 | 0.5306 | 0.5306  0.5304 0.5306 | 0.5305  0.5305 | 0.5304 | 0.5303 | 0.5303 | 0.5302 | 0.5302 | 0.5302
11 | 05295 05290 | 0.5290  0.5289 0.5290 | 0.5289 | 0.5289 | 0.5288 0.5287 | 0.5287  0.5287  0.5287  0.5288
12 | 05288 05282 05281 | 0.5279 0.5281 | 0.5280 | 0.5280 | 0.5278 | 0.5278 | 0.5277 | 0.5277 | 0.5277 | 0.5278
- A A 1 o S I -
‘ \
1
ﬁ \
n 12 12 12 12 12 12 12 12 12 12 12 | 12 12
 Avg. | 05304 05299 [ 0.5298 05297 0.5298 | 0.5297 0.5297 05296 0.5295 | 0.5295 05295  0.5294 0.5295
 Med. |0.5307 05302 | 05301 05299 0.5301 | 05300 0.5300 | 05299 0.5299 | 0.5298 05298 | 0.5297 0.5298
o |0.0008 0.0008 | 0.0008 0.0008 0.0008 | 0.0008 0.0008 | 0.0008 0.0008 | 0.0008 0.0008 | 0.0008 0.0008 |
Min. |0.5288 0.5282 | 05281 05279 0.5281 | 0.5280 0.5280 | 0.5278 05278 | 0.5277 0.5277 | 05277 05278 |
Max. | 05312 05306 | 0.5306 0.5304 | 0.5306 | 0.5305 0.5305 | 0.5304 0.5303 | 0.5303 05303 | 0.5302 0.5303

The certificate shall not be reproduced, except in full, without written approval of the laboratory. P
The laboratory is accredited in acordance with the recognized International Standard ISOAEC 17025:2005. (
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Report No. : SQETMQ749202

Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [Tg]

86.0°C

Actual Ambient Temperature [T,]

83.0°C

Drive Current [I¢]

250 mA

Measurement Current

250 mA

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

e
=N
o o

90
80
70
60
50

Lumen Maintenance (%)

Oh

150
140
130
120
110
100
90
80
70
60
50

Relative Forward Voltage (%)

Oh

0.007
0.006
0.005
0.004
0.003
0.002
0.001
0.000

Chromaticity Shift (Au'v')

0.5380
0.5360
0.5340
0.5320
0.5300
> 0.5280
0.5260
0.5240
0.5220
0.5200

100 S ~ & R S = = = —

-_—.—Avg. and Max. - Min.

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

—l—Avé. ar;dvax. - Min.

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

== Avg. and Max. - Min,

6000 h 8000 h 10000 h 12000 h

—-—-Avg.

e R 0,007

e R=0,004

0.2520
0.2540
0.2560
0.2580
0.2600
0.2640
0.2660
0.2680
0.2700

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/IEC 17025:2005.
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Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [T;] 86.0°C NOTES:
Actual Ambient Temperature [T,] 83.0°C Ts and T, were measured during initial setup.
Drive Current [l¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 4-1

Initial Characteristics

Luminous flux | Forward voltage CET Input Power CIE1931 CIE1976
LED |— ;
No. o lim | Vi V] Te (K] P [W] X y u! v
1| 1284 472 273 11.8 0.462 | 0.420 | 0.260 | 0.531
2 1288 | a1 2764 | 118 0458 | 0416 0259 | 0528 | I
3 1269 | 473 2780 | 118 0458 | 0417 0258 | o5 | | |
a4 | 182 | 473 T4 118 0460 | 0417 | 0260 | 0530 | |
s | 1.0 | 47.4 s 119 0462 | 0419 0260 | 0531 | |
| 6 1267 473 2767 118 0459 | 0418 0259 | 0530 . | | |
7 1253 472 2714 118 0463 | 0418 0261 | 0531 ,
8 1263 472 2774 118 0456 | 0414 | 0.259 | 0.528 E
9 1256 473 2726 11.8 0462 | 0418 0.261 | 0.531 |
10 1267 471 2751 11.8 0459 | 0416 | 0.260 | 0.529 f o
11 1272 47.2 2717 118 0.463 | 0.419 0261 | 0.531
12 1283 471 2734 11.8 0462 | 0418  0.260 | 0.531 |
|
S I B I (S | N
|
o I
n 12 12 12 12 12 12 12 12
Avg. | 1267 ; 47.2 2745 11.8 0461 | 0.418 0.260 | 0.530
Med. 1267 | a2 740 118 0461 | 0418 0260 | 0530
o 11.2 0.09 221 0.02 0.0023 [ 00017 00009 [0.0009 |
Min. | 1252 a1 2714 118 0456 | 0.414 0258 | 0528 I
CMax. | 1284 | 474 2780 ' 119 0463 | 0420 0261 | 0531
" . . . Pd
The certificate shall not be reproduced, except in full, without written approval of thie/laboratory. /

The laboratory is accredited in acordance with the recognized International Standard I$Q/IEC 17025:2005. i
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@ N I C H IA Report No. : SQETMQ749202

Data Set 4 : 85 °C, 250 mA

Pref P

miﬂi’_}/‘

=

Actual Case Temperature [Ts] 86.0°C NOTES:
Actual Ambient Temperature [T,] 83.0°C Ts and T, were measured during initial setup.
Drive Current [I¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 4-2

Lumen Maintenance

LED Lumen Maintenance % ( Normalized to 100 % at 0 hours )
o Oh  500h [ 1000h 2000h 3000h | 4000h 5000 h | 6000h 7000 h | 8000h 9000 h | 10000 h 11000 h
1 1000 973 | 971 970 973 [ 971 | 972 | 97 9.5 | %3 9.2 | 99 938 | W
2 1000 975 | 972 969 972 | 970 969 | 95 964 | 90 9.2 959 942 i .
3 | 1000 977 974 970 972 | 971 970 | 96 966 | 93 965 | 9%6.4 952 _ R
4 | 1000 978 | 976 972 975 | 973 972 | 99 9.8 | 96 968 | 9%6 955 | ]
5 | 1000 978 | 974 98 972 | 970 95 | 95 94 | %2 94 | %2 953 L
6 1000 977 | 973 970 975 | 971 971 | 968 967 | 9.5 97 | 966 956
7 1000 977 | 973 969 972 | 969 969 | 965 964 | 961 962 | 961 949 i
8 | 1000 971 | %9 98 972 | 971 970 | 965 964 | %2 9.2 | 9%0 942 |
9 1000 976 | 973 968 972 | 98 97 | 9%4 93 | 9%1 963 9.2 949 |
10 | 1000 978 | 975 971 | 974 | 971 971 | 968 967 | 9.5 966 | 966 953 '
11 | 1000 978 | 975 971 975 | 973 973 | 968 9.7 | 9.5 966 | 9.6 953
12 | 1000 981 | 976 970 | 975 | 973 97.2 | 968 966 | 963 965 } 9.3 945 B
= — - == = — — — —. — — R—
|
N 1 | T - N [
| |
n 12 12 12 12 12 12 12 12 12 [ 12 12 | 12 12 \
Avg. | 1000 977 | 973 970 973 [ 971 970 | 967 9.5 | 963 9.4 | 963 949 ‘
Med. [ 1000 977 | 973 | 970 973 | 971 970 | 967 9.6 | 9.3 964 | 9.3  95.1 1
o | 000 025 | 021 013 013 [ 015 016 | 017 017 | 019 023 Ju.n 057 T
Min. | 1000 971 | 9.9 9.8 972 | 968 967 | %4 963 | 9.0 962 | 959 938 1
Max. | 1000 981 | 976 972 975 | 973 973 | 99 968 | 96 968 | 966 956
TM-21 Projection
Time [ 5000h 6000h [ 7000h 8000h 9000h [10000h 11000h] | i [
InfAvg.) | -0.0300 -0.0338 | -0.0352 -0.0377 -0.0363 | -0.0378 -0.0523 ‘
Test duration used 5000 h to 11000 h Curve-fit equation:
B 0.984 @(t)=Bexp(-at)
a 2.72E-06
R’ 0.697 Lumen maintenance life eqation:
Calculated Lyp (11K) 125000 hours L 50=In(B/0.7}/a
Reported Ly (11K) > 60500 hours
Calculated Lgy (11K) 76300 hours L go=In(B/0.8)/a
Reported Ly (11K) > 60500 hours
Calculated Ly (11K) 32900 hours L gp=In(B/0.9)/a
Reported Lgg (11K) 32900 hours

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 17025:20085.
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Report No. : SQETMQ749202

Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [Ts] 86.0°C
Actual Ambient Temperature [T,] 83.0°C
Drive Current [l] 250 mA
Measurement Current 250 mA

NOTES:
T and T, were measured during initial setup.
Number of LED failures: O

TABLE 4-3
Forward Voltage

LED Relative Forward Voltage % ( Normalized to 100 % at O hours )

e Oh  500h | 1000h 2000h 3000h | 4000h  5000h | 6000h 7000 h | 8000h | 9000 h | 10000 h 11000k I

"1 | 1000 99.8 | 1000 1000 100.2 | 1003 1006 | 1003 1005 | 100.6 | 1008 | 1008 1010 |
" 2 [ 1000 999 | 1000 1002 1003 | 100.4 1007 | 100.5 1006 | 1007 | 100.9 | 100.8 1011 T
3 | 1000 998 | 1000 1002 1005 | 1006 1010 | 100.9 | 1011 | 1012 | 1015 | 10015 1017 ) -
4 (1000 %97 | 999 1001 1003 | 1005 1008 | 1006 1008 | 1008 1011 | 101.2 1014
5 | 1000 997 | 939 1001 1003 | 1005 1008 | 100.8 101.0 | 1001 | 1014 | 1015 1017 Lo

6 100.0 996 | 93.8 1001 1003 | 1005 @ 1009 | 1009 1010 | 101.2 | 101.5 | 101.6 1018

7 1000 99.7 | 999  100.2 1004 | 1006 101.0 | 100.9 1011 | 1013 | 1015 | 101.6 1019

8 1000 99.8 | 1000 1003 1005 | 100.8 1011 | 101.1 1013 | 1015 | 101.8 | 1019 102.1

9 1000 997 | 99.9 1001 1004 | 1006 1009 | 1008 1010 | 101.2 1015 | 101.5 10138 N

10 | 1000 997 | 99.9 = 100.0 1002 | 100.3 100.6 | 1005 @ 1006 | 100.8 | 101.0 | 101.0 101

11 | 1000 997 | 999 1000 100.1 | 100.2 @ 100.6 | 100.3 _ 1005 | 100.6 | 100.8 | 100.8  100.9

12 | 1000 998 | 1000 1000 1002 | 100.3 1006 | 1003 1005 | 100.5 @ 100.8 | 100.7 100.9 w

|
A S s ) | B S T I S, T
| .
e ==
Y N S S | | I i‘__
| | |
n 22 | 32 | 12 12 12 | 1 12 12 12 12 12 | 12 12

Avg. | 1000 997 | 999 1001 1003 | 1005 1008 | 1007 1008 | 1010 1012 | 101.2 1015 ‘

Med. | 000 997 | 999 1001 1003 | 1005 @ 1008 | 1007 1008 | 101.0 1013 | 1013 1015 Bl
o | o000 o007 | 006 009 012 | 047 020 | 026 028 | 032 035 | 040 043 |
“Min. | 1000 996 | 998 1000 1001 | 1002 100.6 | 1003 1005 | 1005 1008 | 1007 1008 | |

Max. | 1000 999 | 100.0 1003 1005 | 1008 | 1011 | 101.1 1013 | 1015 | 1018 | 1019 102.1

/

4
The certificate shall not be reproduced, except in full, without written approval of th¢ laforatory.

The laboratory is accredited in acordance with the recognized International Standard ISO/IFC 17025:2005.

g
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Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [T;] 86.0 °C NOTES:
Actual Ambient Temperature [T,] 83.0°C Ts and T, were measured during initial setup.
Drive Current [l] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 4-4

Chromaticity Shift

LED Chromaticity Shift Au'v'
No- Oh__ 500h | 1000h 2000h 3000h | 4000h 5000h | 6000h 7000 h | 800Oh 9000 h |10000h 11000h T
"1 [00000 00017 | 0.0019 00021 0.0021 | 0.0023 0.0025 | 0.0027 0.0029 | 0.0030 | 0.0032 | 00033 00039 . @ -
2 |00000 00019 | 0.0020 00021 00022 | 0.0025 00026 00028 00029 | 00031 00032 |0.0034 00037 |
3 | 00000 00013 00020 00023 0.0023 | 0.0026 00026 0.0028 00030 00029 00030 [00031 00032 |
4 | 00000 00018 | 00020 00021 00022 | 00025 0.0026 00027 00029 | 00030 0.0030 |0.0030 00031
5 | 00000 0.0018 | 0.0019 00021 0.0022 | 0.0025 0.0026  0.0028 00029 | 00030 00031 |0.0031 00032 |
6 | 00000 00018 | 00019 00022 0.0023 | 0.0026 0.0026  0.0029 00030 00031 00031 |00031 00032 | -
7 | 00000 00019 | 0.0020 0.0023 0.0024 | 0.0026 0.0026 | 0.0029 0.0031 | 0.0031 0.0032 | 0.0033  0.0034
8 | 00000 0.0018 | 0.0020 0.0023 0.0023 | 0.0026 0.0026 | 0.0028 0.0031 | 0.0032 0.0032 | 0.0033 0.0038
9 |0.0000 00018 [0.0019 0.0022 0.0023 | 0.0025 0.0026 | 0.0029 0.0029 | 0.0030 0.0031 | 0.0031 0.0032
10 | 00000 0.0019 |0.0020 0.0021  0.0023 [ 0.0026 0.0025 | 0.0029 0.0029 | 0.0030 0.0030 | 0.0031 _0.0031
11 |0.0000 0.0019 [ 0.0020 0.0021  0.0023 | 0.0025 0.0026 | 0.0027 0.0029 | 0.0029 | 0.0031 | 0.0031 0.0032
12 | 00000 0.0018 |0.0019 0.0021 0.0021 | 0.0025 0.0024 | 0.0027 0.0029 | 0.0029 0.0030 | 0.0031 _0.0036
- = = s e = S = S | —_— — e
B I N S | | SS R N S
— = { — s R - e m——
|
5, NN | I— | N SIS S =] -
SN S - - | B I
= s B - { = = = | S
| |
| | W
n 12 12 12 12 12 | 12 12 12 12 12 12 12 12
| Avg. | 00000 00018 | 0.0019 0.0022 00023 | 0.0025 0.0026 0.0028 0.0030 | 0.0030 0.0031  0.0032  0.0034
~Med. | 00000 00018 [ 00020 0.0021 0.0023 | 0.0025 0.0026 | 0.0028 0.0029 | 0.0030 0.0031 | 0.0031  0.0032
o | 00000 00001 | 0.0000 00001 00001 | 0.0001 00001 00001 00001 | 0.0001 0.0001 | 0.0001  0.0003 N
Min. |0.0000 00017 00019 00021 00021 | 0.0023 00024 00027 00029 | 0.0029 O, 0030 | 0.0030 | 0.0031 N
Max. | 0.0000 0.0019 | 0.0020 0.0023 0.0024 | 0.0026 0.0026  0.0029 0.0031 | 0.0032 00032 | 00034 00033 | o

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
e The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
N\
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@ N I c H IA Report No. : SQETMQ749202

Data Set 4 : 85 °C, 250 mA

Actual Case Temperature [T] 86.0°C NOTES:
Actual Ambient Temperature [T,] 83.0°C Ts and T, were measured during initial setup.
Drive Current [I¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 4-5

Chromaticity
LED Chromaticity u'
No. ||

Oh  500h | 1000h 2000h 3000 h | 4000h | 5000h | 6000h | 7000h | 8000h 9000 h | 10000 h 11000 h
0.2601 0.2585 | 0.2583 0.2582 | 0.2581 | 0.2579 | 0.2578 | 0.2576  0.2574 | 0.2573 0.2572 | 0.2570 0.2565

1
2 | 02592 02573 02573 02572 | 0.2570 | 0.2568 | 0.2567 | 0.2565 0.2564 | 0.2563 0.2561 | 0.2560 0.2557
3 02585 0.2567 | 0.2566 0.2564 | 0.2563 | 0.2560 | 0.2560 | 0.2559 0.2558 | 0.2558 0.2557 | 0.2557 0.2556

4 |0.2601 02584 | 0.2583 0.2582  0.2580 | 0.2577 | 0.2576 | 0.2575 0.2574 | 0.2573 0.2573 | 0.2573 02571

5 | 02602 02586 |0.2585 0.2583 0.2582 | 0.2579  0.2578 | 0.2577 0.2575 | 0.2574 02574 | 0.2573 0.2573

6 0.2589 0.2572 | 0.2571 0.2569 0.2567 | 0.2565 0.2565 | 0.2562 0.2561 | 0.2560 0.2560 | 0.2560 0.2559
7 | 02614 0259 |0.2596 0.2594 0.2592 | 0.2589 | 0.2590 | 0.2587 0.2585 | 0.2586 0.2585 | 0.2584 0.2582
8
9

0.2591 0.2574 | 0.2573 0.2571 0.2569 | 0.2567 0.2567 | 0.2565 @ 0.2563 | 0.2562 0.2562 | 0.2562 0.2556
| 02608 02591 | 0.2590 0.2587 | 0.2586 | 0.2584 0.2583 | 0.2581  0.2581 | 0.2579 0.2579 | 0.2579 0.2578
10 0.2597 0.2580 | 0.2579 | 0.2578 0.2576 | 0.2573 # 0.2574 | 0.2571 @ 0.2571 | 0.2570 0.2570 | 0.2569 0.2569
11 0.2611 0.2593 | 0.2592 | 0.2591 0.2589 | 0.2587  0.2586 | 0.2585 @ 0.2584 | 0.2584 0.2583 | 0.2582 0.2581
12 0.2604 0.2586 | 0.2586 0.2584 0.2583 | 0.2580 0.2581 | 0.2578 | 0.2576 | 0.2577 | 0.2576 | 0.2574 0.2571

n 12 12 12 12 12 | 12 12 12 12 12 12 12 12 ‘
Avg. | 02600 0.2582 | 0.2581 0.2580 0.2578 | 0.2576 0.2575 | 0.2574 0.2572 | 0.2572 0.2571 | 0.2570 0.2568 \

Med. | 0.2601 0.2584 | 0.2583 0.2582 0.2580 | 0.2578 0.2577 | 0.2576 0.2574 | 0.2573 0.2572 | 0.2571 0.2570

0009 0.0009 0.0009 0.0009 | 0.0009 0.0009 | 0.0009 0.0009 | 0.0009 0.0009
Min. | 0.2585 0.2567 | 0.2566 0.2564 0.2563 | 0.2560 0.2560 | 0.2559 0.2558 | 0.2558 0.2557 | 0.2557 0.2556

o |0.0009 0.0009 00009 0.009 0.0009

Max. | 0.2614 0.2596 | 0.2596 0.2594 0.2592 | 0.2589 0.2590 | 0.2587 0.2585 | 0.2586 0.2585 | 0.2584 0.2582

The certificate shall not be reproduced, except in full, without written approval of thé Jaboratory.
The laboratory is accredited in acordance with the recognized International Standard ISQ/IEC 17025:2005. g
/)
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Report No. : SQETMQ749202

~

Data Set 4 : 85 °C, 250 mA

\x&“m\

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 17025:2005.

)
s

Il G
Actual Case Temperature [Tg) 86.0°C NOTES: a i
Actual Ambient Temperature [T,] 83.0°C T and T, were measured during initial setup. g
Drive Current [l¢] 250 mA Number of LED failures: 0 N ¢
Measurement Current 250 mA QO_/
TABLE 4-6
Chromaticity
LED Chromaticity v'
e Oh  S00h | 1000h , 2000h 3000h | 4000h 5000h | 6000h 7000k | 8000h 9000 h | 10000 h | 11000 h i
1 |05313 05308 | 0.5307 05306 05307 05306 0.5306 | 0.5304 05303 | 0.5303 0.5302 | 0.5302  0.5300 [ w,
2 |o05293 05287 05286 05284 0.5286 | 05285 0.5285 | 0.5283 05282 | 0.5282 05282 05280 05280 |
3 | 05297 05291 | 05200 05288 05289 | 05288 05288 | 0.5286 05285 05285 05284 | 05285 05284
4 |05300 05294 |05203 05292 05293 05292 05291 | 05291 05290 | 0.5290 05290 | 0.5289 05289 |
5 |o0s5312 05306 05306 05304 05305 05304 0.5304 | 0.5302 05301 | 05301 0.5301 | 0.5301 0.5301
6 |05304 05299 | 05297 05295 0.5297 05295 0.5295 | 0.5294 05293 | 0.5293 0.5293 | 0.5291 0.5292
7 |o05308 05303 [ 05301 05299 05301 05300 0.5300 | 0.5299 0.5298 | 05297 0.5297 | 0.5296 0.5297
8 |o05284 05277 | 05276 05274 05277 | 05274 05274 | 05272 05271 | 05271 05271 | 0.5270 0.5269
9 |o05309 05303 05302 05300 05302 05300 0.5301 | 0.5298 0.5298 | 05298 05298 | 0.5297 0.5297
10 | 05294 05288 | 0.5288 0.5286 0.5287 | 05285 0.5285 | 0.5283 0.5283 | 0.5282 | 0.5282 | 0.5282 0.5282
11 | 05314 05308 | 0.5307 0.5306 0.5307 | 0.5305 0.5306 | 0.5304 0.5304  0.5303 | 0.5302 | 0.5302 0.5303
12 | 05308 05302 | 0.5302 05300 05301 05300 05300 | 0.5299 05297 | 0.5297 | 0.5297 | 0.5296 0.5295 1T 1
| |
L g - , —
— S I T — 1 B HEE e —" S — E—
e o S =5 1 *, ——
4 = = =H HEer T
|
L 4
n 12 12 | 12 12 12 12 12 12 12 12 12 12 12
Avg. | 05303 05297 | 0.5296 0.5295 0.5296 | 0.5295 0.5295 | 0.5293 0.5292 | 0.5292 0.5292 | 0.5291 = 0.5291 ‘
Med. | 0.5306 0.5300 | 0.5299 0.5297 0.5299 | 0.5298 0.5297 0.5296 0.5295 | 0.5295 0.5295 | 0.5294 0.5293
o | 00009 0.0010 | 0.0010 00010 00010 | 0.0010 00010 | 0.0010 00010 | 0.0010 00010 00010 00010 |
Min. | 05284 05277 | 0.5276 0.5274 0.5277 | 0.5274 0.5274 | 0.5272 0.5271 | 0.5271 05271 | 0.5270 0.5269 .
Max. | 05314 05308 | 0.5307 0.5306 0.5307 | 0.5306 0.5306 | 0.5304 0.5304 | 0.5303 0.5302 | 0.5302 05303 |
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Report No. : SQETMQ749202

Data Set 5:105 °C, 150 mA

Actual Case Temperature [T]

106.5 °C

Actual Ambient Temperature [T,]

103.2°C

Drive Current [l¢]

150 mA

Measurement Current

150 mA

120

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

110

= Avg. and Max. - Min.

100 By g

90

80

70

60

Lumen Maintenance (%)

50

Oh 2000 h

150

4000 h

6000 h 8000 h 10000 h 12000 h

140

7—:—;.'3. ;nd i‘v‘lax.i- Min.

130
120

110

100 il - -
0 [—

80
70

60

Relative Forward Voltage (%)

Oh 2000 h

0.007

4000 h

6000 h 8000 h 10000 h 12000 h

0.006

i Avg. and Max. - Min.

0.005

0.004

0.003

0.002

Chromaticity Shift (Au'v')

0.001

0.000

0.5380 |
0.5360 B i 1

4000 h

6000 h 8000 h 10000 h 12000 h

S —

0.5320
0.5300
0.5280
0.5260
0.5240
0.5220
0.5200

0.5340 jf{

[\
j“

0.2520
0.2540
0.2560
0.2580
0.2600
0.2620
0.2640
0.2660
0.2680
0.2700

The certificate shall not be reproduced, except in full, without written approval offt

mememme R=0.004

—— Avp.

wmmnnen R=0.007

laboratory.

The laboratory is accredited in acordance with the recognized International Standard/iSO/IEC17025:2005.
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Data Set 5:105 °C, 150 mA

Actual Case Temperature [T;] 106.5 °C NOTES:
Actual Ambient Temperature [T,] 103.2°C Ts and T, were measured during initial setup.
Drive Current [l] 150 mA Number of LED failures: 0
Measurement Current 150 mA
TABLE 5-1
Initial Characteristics
LED Luminous flux Forward voltage ccT Input Power CIE1931 CIE1976 |
|
No. @y [Im] Ve [V] Tep [K] P [W] X y u' v'
1 826 438 2718 66 0463 | 0.419 0261 | 0531 |
2 829 43.7 T 66 0462 | 0419 0261 | 0531 |
3 827 437 s 0419 0.261 | 0.531 [
4 820 1 43.8 738 | 6 | 0416 0260 | 0.529 [
5 832 43.6 2740 ] 6.5 0460 | 0.416  0.260 | 0.529
6 826 43.8 2713 6.6 0.463 | 0.418 0.261 | 0.530 1
7 823 238 2735 6.6 0.461 | 0.418 0.260 | 0.530
8 825 43.8 2712 6.6 0.464 | 0.419 | 0.261 | 0.531
9 834 43,7 2746 6.5 0.460 | 0.417 | 0.260 | 0.530
10 824 437 2752 6.6 0.459 | 0.415 | 0.260 | 0.529
11 822 43.7 2766 6.6 0.456 | 0.413 | 0.259 | 0.528
12 828 ; 436 2717 6.5 0.461 | 0.416 | 0.261 | 0.529
_ DSt ‘ [ ‘
o e 3 SN S N S i_"'_"__:___'__
s S A Sw S ,
B - 4; S - N (S _ -
- o .; - = ' S S e e == o o - |, - o =
I— | _ I § - et ———— I
. - | - Q. J— - N = S
‘ _ I | o N | I
. - ‘i _ e S, . = = = — -
S —— } i n‘
n 12 12 12 12 12 12 12 12
Avg. 826 | 437 2732 6.6 0.461 | 0.417 0260 | 0530
Med. 826 1 43.7 2731 66 0461 | 0417 0260 | 0530 -
o | 4.0 0.08 17.6 001 00021 | 00018 0.0007 | 0.0010
Min. 820 436 | 2712 65 0456 | 0413  0.259 | 0.528
Max 834 43.8 2766 6.6 0.464 | 0.419 0261 | 0.531

\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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Report No. : SQETMQ749202

Data Set 5: 105 °C, 150 mA

Actual Case Temperature [Tg] 106.5 °C
Actual Ambient Temperature [T,] 103.2°C
Drive Current [I¢] 150 mA
Measurement Current 150 mA

NOTES:

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

TABLE 5-2
Lumen Maintenance

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

ory.

LED Lumen Maintenance % ( Normalized to 100 % at O hours )
N Oh | 500h | 1000h 2000h  3000h | 4000h 5000h | 6000h 7000h | 8000h 9000h | 10000k 11000h T
1 1000 | 970 | 966 965 967 | 964 962 | 957 954 | 949 950 | 946 932 |
2 | 1000 974 | 971 967 968 | 964 | 964 | 958 956 | 952 954 | 950 936 1T 1
3 | 2000 975 | 970 965 966 | 9.2 960 954 951 | 946 947 | 943 929 | T T
4 | 1000 974 | %68 962 @ 9.2 | 959 957 f 951 950 | 946 948 | 945 934
5 | 100 977 | 973 967 969 ﬁ %6 965 959 956 | 951 953 | 950 935 |
6 1000 975 | 970 965 9.6 | 963 961 | 955 954 | 949 950 | 946 932 | )
7 1000 | 975 | 9.9 9.4 9.4 | 960 958 | 952 @ 949 | 943 | 942 | 937 921 ,
8 100 972 | 99 97 970 | %7 965 | 959 956 | 952 952 948 934 '
9 100 976 | 972 9.8 9.9 | 965 964 | 958 956 | 951 | 953 | 950 @ 935 ‘
10 1000 976 [ 971 97 97 | 93 9.1 | 956 952 | 947 | 948 | 945 931
11 | 1000 977 [ 972 966 966 | 93 9.1 | 957 953 | 949 951 | 948 936
12 [ 1000 981 | 975 9.8 971 | 98 97 | 9.1 958 | 953 954 | 951 | 938
|
|
B N NN ‘ N I o
, | . .
I N N | DR | ‘ N I | R S _
—— == —— T == i ! I e _J S I A
— |
| —
s | T i ]
|
n 12 12 12 12 12 12 12 12 12 | 12 | a2 12 12 | .
Avg. | 1000 975 | 971 966 967 | 964 952 | 956 954 | 949 950 | 947 933 i |
Med. | 1000 = 975 | 970 966 967 | 963 962 | 957 954 | 949 951 | 947 934 |
o | 000 029 | 024 018 025 | 026 029 028 028 | 031 035 | 039 045 ]7 1
 Min. [ 1000 570 | 9.6 9.2 962 | 959 957 951 949 | 943 942 | 937 921 ‘7 [
“Max. | 1000 981 | 975 968 971 | 9.8 9.7 | 91 958 | 953 954 | 951 | 938
TM-21 Projection
Time | 5000h 6000h | 7000h 8000h 9000h | 10000h 11000h| .
In{Avg.) | -0.0386 -0.0446 | -0.0474 -0.0522 -0.0511 | -0.0549 -0.0697 | |
Test duration used 5000 h to 11000 h Curve-fit equation:
B 0.983 @ft)=Bexp(-at)
a 4.20E-06
R? 0.861 Lumen maintenance life eqation:
Calculated Ly, (11K) 80700 hours L 30=In(B/0.7)/at
Reported Ly (11K) > 60500 hours
Calculated Lgy (11K) 48900 hours L g5=In(B/0.8)/a
Reported Lgy (11K) 48900 hours R
Calculated Lgg (11K) 20900 hours L gp=In(B/0.9)/a J
Reported Lgg (11K) 20900 hours

The laboratory is accredited in acordance with the recognized International Standard I1SO/IEC 17025:2005.
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Report No. : SQETMQ749202

Data Set 5: 105 °C, 150 mA

Actual Case Temperature [Tg] 106.5 °C
Actual Ambient Temperature [T,] 103.2°C
Drive Current [I¢] 150 mA
Measurement Current 150 mA

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

TABLE 5-3
Forward Voltage

LED Relative Forward Voltage % ( Normalized to 100 % at O hours )
No- Oh  500h | 1000h 2000h 3000h | 4000h 5000h | 6000h 7000h | 8000h 9000h [10000h 11000h | |
1 1000 999 | 1002 1004 1007 | 1010 1014 | 101.2 1014 | 1016 1020 | 1021  102.2 | [ J
2 1000 1000 | 1002 1003 1005 | 1007 1009 | 1006 1007 | 1008 1011 | 1010 101.2 |
3 1000 999 | 1001 1002 1003 | 1004 1006 | 1003 1004 | 1005 1007 | 100.6 1008 T
4 1000 999 | 1001 1004 1006 | 100.8 1010 | 1009 1011 | 1011 1015 | 101.6 1018 ' |
5 1000 1000 | 1001 1003 1004 | 100.5 1007 | 1005 1006 | 1007 1009 | 100.9 101.0 | -
6 1000 999 | 1001 1002 1004 | 1005 1007 | 1005 1006 | 100.7 1009 | 100.9  101.0 :
7 1000 999 | 1001 1003 1006 | 1008 1012 | 1010 1013 | 1015 1017 | 101.8 1020
8 1000 999 | 1001 1004 1007 | 100.8 101.2 | 101.1 1014 | 1015 101.8 | 1020 102.2 ,
9 1000 100.0 | 1001 = 1003 1004 | 100.5 & 100.7 | 100.5 = 1006 | 100.7 100.8 | 100.9  100.9 ;
| 10 | 1000 999 | 1000 1002 1004 | 1006 100.8 | 1007 1008 | 100.9 1011 | 1012 1013 5
11 | 1000 998 | 1000 1002 1003 | 100.4 1007 | 100.5 1007 | 100.8 1010 | 101.0 1011
12 | 1000 1000 | 1001 1003 1004 | 100.5 1007 | 1005 1006 | 1006 1009 | 100.9 1010 !
I I
- | - - 1 1 i B S
e
A1 iﬁ - | b 4
n 12 12 | 12 12 12 12 17 [ 12 12 12 12 12 12
Avg. | 1000 999 | 1001 1003 1005 | 100.6 1009 | 1007 1009 | 101.0 101.2 | 101.2 1014
Med. | 1000 999 | 1001 1003 1004 | 1005 1008 | 1006 1007 | 1008 1010 | 1010 1012 _ o
o 000 005 005 008 014 | 019 025 028 035 038 044 | 049 054
Min. | 1000 99.8 | 1000 1002 1003 | 1004 100.6 ’ 1003 1004 | 1005 1007 | 1006  100.8 o
Max, | 1000 1000 | 1002 1004 1007 | 1010 1014 | 1012 1014 | 101.6 102.0 | 1021 1022 O

Q\ The

The certificate shall not be reproduced, except in full, without written approval of the laboratory.
laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Report No. : SQETMQ749202

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 [l¢] 150 mA Number of LED failures: 0

Measurement Current 150 mA

TABLE 5-4
Chromaticity Shift
LED Chromaticity Shift Au'v'
N | oh  sooh | 1000h 2000h 3000h | 4000h  5000h | 6000h  7000h | 8000h | 5000 | 10000h 11000 N
1 | 00000 00018 | 0.0020 0.0022 0.0023 | 0.0026 0.0026 | 0.0029  0.0030 | 0.0032 | 0,0033 | 0.0034 | 0.0035
~ 2 |00000 00019 00020 00022 0.0022 | 0.0025 0.0024 | 0.0027 | 0.0029 | 0.0029 | 0.0031 | 0.0033  0.0034 N
3 | 00000 00017 | 0.0018 00020 0.0021 | 0.0024 0.0025 | 0.0027 0.0029 | 0.0030 | 0.0031 | 0.0033  0.0035 T
4 |00000 00018 00020 0.0021 00022 | 0.0024 0.0025 | 0.0027 0.0029 | 0.0029 | 0.0031 | 00032 00031 |
5 | 00000 00017 | 00019 00021 0.0021 | 0.0023 ' 0.0024 | 0.0027 0.0028 | 0.0029 | 00030 | 0.0032 0.0034 B
6 | 00000 00018 00018 0.0020 0.0021 | 0.0023 | 0.0024 | 0.0026 0.0028 | 0.0029 | 0.0030 | 0.0032 | 0.0034
7 | 00000 00017 [0.0019 0.0022 0.0023 | 0.0026 | 0.0027 | 0.0029 | 0.0032 | 0.0034 0.0035 | 0.0038 | 0.0041

| 8 | 0.0000 00018 | 0.0019 0.0021 0.0022 | 0.0025 | 0.0026 | 0.0028  0.0030 | 0.0032 | 0.0032 | 0.0035 | 0.0036 |
9 | 0.0000 0.0017 [0.0018 0.0019 0.0021 | 0.0023 | 0.0023 | 0.0026 0.0028 | 0.0028 | 0.0029 | 0.0031 | 0.0033

10 | 00000 0.0018 | 0.0018 0.0021 0.0022 | 0.0024 | 0.0025 | 0.0028 0.0029 | 0.0031 | 0.0033 | 0.0034  0.0035

11 |0.0000 00018 | 0.0020 0.0022 0.0022 | 0.0025 | 0.0025 | 0.0027 0.0029 | 0.0030 | 0.0031 | 0.0032 | 0.0032

12 | 00000 00017 [ 0.0019 0.0020 0.0020 | 0.0024 | 0.0024 | 0.0028 0.0028 | 0.0030 | 0.0030 | 00032 | 0.0032
[ 5 SOV [SESEN FSGI Ruiun N Su—" T—— ) .
IS I N L el L e

| | B P | o R o o —_—
! \ |
. (SO (O D— — , N SO RSN, S R
SN IS SR | S E—— | I | .
- f | el L SSRSL B T G S——
|
i T I I S S I R
I N N ] [N v A T ]
! \
, . s
|
S | —
n 12 12 | 12 12 12 12 12 12 12 | 12 12 | 12 12 ‘ |

Avg. | 0.0000 0.0018 | 00019 0.0021 0.0022 | 0.0024  0.0025 | 0.0027 0.0029 | 0.0030 0.0031 | 0.0033 0.0034 ‘

Med. |0.0000 00018 | 0.0019 00021 00022 | 0.0024 0.0025 | 0.0027 0.0029 | 0.0030 0.0031 | 0.0032 00034 | B
o | 00000 0.0000 | 0.0001 00001 00001 | 0.0001 0.0001 | 0.0001 00001 | 0.0002 00002 [0.0002 00003 |
_Min. | 00000 0.0017 | 0.0018 0.0019 00020 |0.0023 0.0023 | 00026 00028 | 0.0028 00029 00031 00031 |

Max. | 0.0000 0.0019 | 0.0020 0.0022 _0.0023 | 0.0026 _0.0027 | 0.0029  0.0032 | 0.0034 0.0035 | 0.0038  0.0041

The certificate shall not be reproduced, except in full, without written approval of the la
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005.
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Report No. : SQETMQ749202

Data Set 5:105 °C, 150 mA

Actual Case Temperature [Tg] 106.5 °C NOTES:
Actual Ambient Temperature [T,] 103.2 °C
Drive Current [l¢] 150 mA
Measurement Current 150 mA

TABLE 5-5

Chromaticity

Number of LED failures: O

T and T, were measured during initial setup.

LED Chromaticity u'
No- Oh  500h | 1000h 2000h 3000h | 4000h 5000h | 6000h 7000h | 8000h 9000h | 10000h 11000 h
1 |o02611 02593 | 0.2592 02591 0.2588 | 0.2586 0.2586 | 0.2583 0.2582 | 0.2581 0.2580 [0.2579 02578 | = o
2 |o02608 0.2590 | 0.2589 0.2587 0.2587 | 0.2584 0.2585 | 0.2583 (0.2581 | 0.2580 0.2578 | 0.2577 02576
3 | 02613 0259 | 0.2596 0.2594 02592 | 0.2590 0.2589 | 0.2587 0.2586 | 0.2584 0.2584 | 0.2582 0.2580 _
4 | 02605 0.2588 | 0.2587 0.2586 0.2585 | 0.2582 0.2581 | 0.2579 0.2577 | 0.2577 02576 | 0.2575 0.2576 ]
5 |o02604 02587 | 02586 02585 02584 | 02582 02581 |0.2579 02577 [02577 02575 |02574 02572 |
6 |02614 02598 | 0.2597 0.2596 0.2594 | 0.2592 0.2591 | 0.2590 0.2588 | 0.2588 0.2586 | 0.2585  0.2583
7 | 02605 0.2589 | 0.2587 0.2585 0.2583 | 0.2581 0.2580 | 0.2578 0.2576 | 0.2573 0.2572 | 0.2570 0.2566 |
8 | 02613  0.25% | 02596 0.2593  0.2592 | 0.2589 0.2588 | 0.2587 0.2585 | 0.2584 0.2583 | 0.2580  0.2579
9 | 0.2600  0.2583 | 0.2583 0.2582  0.2579 | 0.2578 | 0.2578 | 0.2575 0.2573 | 0.2573 0.2572 | 0.2570 | 0.2568
10 | 0.2599 | 0.2583 | 0.2582  0.2580  0.2578 | 0.2576 0.2575 | 0.2574 0.2573 | 0.2570 0.2568 | 0.2568  0.2567
11 [0.259 0.2580 | 0.2578 0.2576  0.2576 | 0.2573  0.2573 | 0.2571 0.2570 | 0.2569 0.2568 | 0.2567 0.2566
12 |02615 025% |02597 0259 02595 | 02592 02591 0.2588  0.2588 | 0.2587 0.2586 | 0.2584 (0.2584
= =. - = 1\, i = | = = ]
t |
— 1 N — 1 )
I \ | 1 1 L B N ]
B— —— =1 I ——
. _ i | | o . . I I
- I
R 1
0 o b 4
[ n 12 12 12 | 12 | 1 12 12 | 12 12 12 12 12 12
Avg. | 0.2607 0.2590 | 0.2589 0.2588 0.2586 | 0.2584 0.2583 | 0.2581 0.2580 | 0.2579 0.2577 | 0.2576 0.2575
Med. |0.2607 02589 | 0.2588 0.2587 0.2586 | 0.2583 0.2583 | 0.2581 0.2579 | 0.2579 0.2577 | 0.2576  0.2576
o | 00006 0.0006 | 0.0007 0.0006 0.0006 | 0.0006 0.0006 | 0.0006 0.0006 | 0.0006 0.0006 | 0.0006 0.0007 s N
~Min. | 0.2596 0.2580 | 0.2578 0.2576 0.2576 | 0.2573 02573 | 0.2571 0.2570 | 0.2569 0.2568 | 0.2567 0.2566 | ]
Max. | 0.2615 0.2598 | 0.2597 0.2596 0.2595 | 0.2592 0.2591 | 0.2590 0.2588 | 0.2588 0.2586 | 0.2585 0.2584 [

| \\_//

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 I c H IA Report No. : SQETMQ749202

Data Set 5: 105 °C, 150 mA

Actual Case Temperature [T;) 106.5 °C NOTES:
Actual Ambient Temperature [T,] 103.2°C Ts and T, were measured during initial setup.
Drive Current [I¢] 150 mA Number of LED failures: 0
Measurement Current 150 mA
TABLE 5-6

Chromaticity

LED Chromaticity v'
No —— r ——— P L = TR N B T =
Oh 500h  1000h 2000h 3000h | 4000h | 5000h | 6000h 7000h | 8000h 9000h | 10000 h 11000h
ﬁ 1 | 05310 05304 | 05303 05302 05303 | 05302 | 0.5302 | 0.5300  0.5300 | 0.5299 0.5299 | 0.5298  0.5298
“ 2
3

05309 05303 | 0.5302 0.5301 0.5303 | 05301 | 0.5302 | 0.5299 05299 | 05299 0.5300 | 0.5298  0.5298

| 05312 05307 | 05305 05304 05306 | 0.5305 0.5305 | 0.5303 05302 | 0.5302 05302 | 0.5301  0.5301

05297 05291 | 0.5290 0.5288 0.5289 | 05289 0.5289 | 0.5287 05287 | 0.5286 0.5286 | 0.5286  0.5286
05297 05291 | 05291 05289 0.5291 | 0.5289 05289 | 0.5288 0.5287 | 0.5287 (0.5287 | 0.5285 | 0.5285

4

6 0.5307 05301 | 0.5300 05299 0.5301 | 0.5299 | 0.5300 | 0.5298 0.5297 | 0.5297 0.5297 | 0.5296  0.5296
7

8

9

0.5304 05299 | 0.5297 0.5296 0.5297 | 0.5296 0.5296 | 0.5294 0.5293 | 0.5293 0.5292 | 0.5291 | 0.5290
0.5312 0.5306 | 0.5305 0.5304 0.5305 | 0.5304 0.5304 | 0.5302 0.5301 | 0.5301 0.5300 | 0.5299 § 0.5299
0.5301 05295 | 0.5295 05294 05296 | 0.5294 05294 | 0.5292 05291 | 0.5291 | 0.5291 05290 A 0.5290
10 0.5282 0.5285 | 0.5285 0.5282  0.5285 | 0.5283  0.5284 | 0.5281 # 0.5280 | 0.5279 | 0.5280 | 0.5278 | 0.5279
11 0.5280 0.5274 | 0.5273 05272 | 0.5273 | 0.5271  0.5271 | 0.5270 @ 0.5269 | 0.5269  0.5268 | 0.5267 | 0.5268
12 05298 05292 | 0.5291 05291 | 05292 | 0.5291  0.5291 | 0.5289 0.5288 10.5287 0.5288 | 0.5287 0.5286

e : i " TS S S |

n 12 12 | 12 12 12 12 12 12 12 12 12 | 12 12
Avg. | 05302 0529 | 05295 05293 05295 05294 05294 05292 05291 05291 05291 | 0.5250 0.5290 1
Med. | 05302 05297 | 05296 05295 0.5297 | 0.5295  0.5295 | 0.5293 05292 | 0.5292 0.5291 | 0.5291 0.5290

c | 00009 00010 00010 00010 0.0010 | 0.0010 0.0010 | 0.0010 00010 | 0.0010 00010 | 0.0010 0.0010
Min. | 0.5280 05274 | 05273 05272 05273 | 05271 05271 | 0.5270  0.5269 | 05269 05268 | 0.5267 0.5268

Max. | 05312 05307 | 05305 0.5304 0.5306 | 0.5305 0.5305 | 0.5303 0.5302 | 0.5302 | 0.5302 | 0.5301 0.5301

)

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 1SO/IEC 17025:2005. -1
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N I c H I A Report No. : SQETMQ749202

Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [Tg] 105.9°C NOTES:

Actual Ambient Temperature [T,) 102.9 °C Ts and T, were measured during initial setup.
Drive Current [l] 200 mA Number of LED failures: 0

Measurement Current 200 mA

120 = —f— Avg. and Max. - Min.
110 —
100 B g e -

90 e e e e -

m—_——
70
60

50 ‘ - ~ ' <

0h 2000 h 4000 h 6000 h 8000 h 10000 h 12000 h

Lumen Maintenance (%)

150 —— Avg. and Max. - Min.
140

130
120 S —
110
100 e e e e e SR e s— S ]
90 — e ———— — e - —— =
80 — SIS —==
70 S

Relative Forward Voltage (%)

50 -
Oh 2000 h 4000 h 6000 h 8000 h 10000 h 12000 h

0.007 e Avg. and Max. - Min.
0.006

0.005
0.004 S— _——4’_;___5__._;_ e 4 p
0.003 — — i ¢
0.002 7.—-——1‘—__._"!7

0.001 —

0.000 -
Oh 2000 h 4000 h 6000 h 8000 h 10000 h 12000 h

Chromaticity Shift (Au'v')

0.5380 — r

0.5360 o !

0.5340 | J/’j N ]
% == —— i —— AVE.
0.5320 = ‘-\\7

7] et R=0.007
0.5300 { i — }-4~ |
> 0.5280 i —— e R=0,004
05260 | ;\,\\ s
|
0.5240 ! Wf‘ =
0.5220 i i :
0.5200
‘El o o Qo o g g 8 o o
h 3R RBE I8 &R
NN N NN NN NN
c O o o o© 'O o o o o
u
\z
'\ N 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 I C H IA Report No. : SQETMQ749202

Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [Tg] 105.9°C NOTES:
Actual Ambient Temperature [T,] 102.9°C Ts and T, were measured during initial setup.
Drive Current [l] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 6-1

Initial Characteristics

LED Luminous flux | Forward voltage CET Input Power CIE1931 C|E1I976 [
No. o, [im] v, [V Ter [K] P W] X y oow v |
1 1049 156 [ 2739 | 91 0461 | 0417 0.260 [o0s0 1
2 1053 456 ‘ 769 | 91 0459 | 0417 0259 | 0530 | 1
3 1056 i 455 S _ 9.1 0.459 | 0414 0.260 | 0.529
4 1043 458 s | 91 0461 | 0416 0.261 | 0.530 | 7
5 1067 45.4 2755 9.1 0459 | 0.416 0259 | 0.529 ;
6 1040 457 I 91 0463 | 0419 0261 | 0531 | B
7 | 1052 457 2725 9.1 0461 | 0416 0261 | 0530

g | 1087 455 2749 9.1 0459 | 0416 0.260 | 0.529

R 1060 456 2719 - 9.1 0462 | 0417 0261 | 0.530
10 1063 156 2726 9.1 0462 | 0418 0261 | 0.530
11 1049 46.0 2763 9.2 0.458 | 0.415 0259 | 0.529
12 1053 156 2748 3.1 0459 | 0415 0260 | 0.529

\
|
™ |

n 12 12 12 12 12 12 12 12 .

Avg. | 1054 4556 2740 9.1 0.460 | 0.416  0.260 | 0.530

‘Med. | 1053 456 2739 a1 0.460 | 0416 0.260 | 0.530
o 7.7 | o013 17.0 003 00016 | 0.0013 0.0007 | 0.0007

Min. 1040 | 454 2719 91 0458 | 0414 0259 | 0529 |

Max. 1067 _ 460 2769 92 0463 | 0419 0261 | 0531 ;

The certificate shall not be reproduced, except in full, without written approval of the laborato
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 17025:2005. /
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@ N I c H I A Report No. : SQETMQ749202

Data Set 6: 105 °C, 200 mA

Actual Case Temperature [T] 105.9°C NOTES:
Actual Ambient Temperature [T,] 102.9°C Ts and T, were measured during initial setup.
Drive Current [I¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 6-2

Lumen Maintenance

LED Lumen Maintenance % ( Normalized to 100 % at O hours )
W Oh__ 500h | 1000h 2000h 3000h | 4000h 5000 h | 6000h 7000h | 8000h | 9000 h | 10000h 11000 h
1 [1000 971 | %8 968 971 | 9%8 966 | 960 957 | 953 952 | 948 933 — @
2 | 1000 971 | 96 962 963 | 959 957 | 951 948 | 943 944 | 941 028 i ]
3 |1000 973 | 970 966 | 969 | 966 954 | 959 955 | 951 951 | 947 933 .
4 | 1000 971 | %7 961 | 963 | 959 956 | 951 948 | 943 | 944 | 941 929 -
s |1000 972 | 9%8 92 967 | 963 962 | 955 951 | 945 & 945 | 940 928 |
6 | 1000 970 | 9%6 959 961 | 956 954 | 948 946 | 941 | 941 | 937 928
7 |1000 970 | %6 960 91 | 957 953 | 946 941 | 936 935 | 930 915 )
8 | 1000 99 | 96 94 98 | 9%4 9.2 | 956 952 | 947 | 946 | 942 928 ]
9 [1000 570 | 966 859 960 | 956 954 | 947 944 | 939 939 | 935 925 T
10 | 1000 970 | 9%5 958 959 | 955 952 | 945 943 | 937 937 | 933 | 921
11 [1000 975 | 972 966 969 | 966 964 | 959 955 | 951 952 | 947 935
12 [ 1000 976 | 970 961 _ 965 | 961 958 | 952 949 | 944 943 | 939 928
|
|
| . —
|
|
] ! [ <
|
" n 12 12 | 1212 12 12 12 12 12 12 12 12 12
Avg. | 1000 971 | 968 962 965 | 961 958 | 952 949 | 944 | 944 | 940 928
Med. | 1000 971 | 9.7 91 964 | 960 957 | 951 948 | 944 944 | 940 928 \
o | 000 02 022 032 041 | 045 049 | 052 052 | 056 057 | 056 056 | B
Min. | 1000 969 | 965 958 959 | 955 952 | 945 941 | 936 935 | 930 915 i
Max. | 100.0 976 | 972 968 971 | 968 966 | 9.0 957 | 953 952 | 948 935 |
TM-21 Projection
Time [ 5000h 6000h [ 7000h 8000h 9000 h | 10000h 11000h| T [
In(Avg.) | -0.0425 -0.0487 | -0.0523 -0.0575 -0.0575  -0.0619 -0.0751 | |

Test duration used 5000 h to 11000 h Curve-fit equation:
B 0.981 @(t)=Bexp(-at)
a 4,62E-06
R2 0.918 Lumen maintenance life egation:
Calculated Ly, (11K) 73000 hours L 3=In(B/0.7)/a
Reported Ly, (11K) > 60500 hours
Calculated Ly (11K) 44100 hours L 45=In(B/0.8)/a
Reported Lgy (11K) 44100 hours
Calculated Loy (11K) 18600 hours L 55=In(B/0.9)/at
Reported Lyp (11K) 18600 hours
NN 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 I c H IA Report No. : SQETMQ749202

Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [T;] 105.9°C NOTES:
Actual Ambient Temperature [T,] 102.9°C Ts and T, were measured during initial setup.
Drive Current [l¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 6-3

Forward Voltage

LED Relative Forward Voltage % ( Normalized to 100 % at 0 hours )
No- Oh  500h | 1000h 2000h 3000h | 4000h 5000h | 6000h  7000h | 8000h 9000 h | 10000h 11000h T T
1 | 1000 1001 [ 1005 1011 1016 | 1021 1028 | 102.9 1035 | 1041 1049 | 1054  106.3 f
2 | 1000 1000 | 1004 1007 1011 | 1015 1020 | 1021 | 1024 | 1027 1034 | 1036 104 R )
5 [ 1000 w02 | 04 105 1005 | 1001 1014 | 013 o6 o7 s |22 1025 |
4 | 1000 1000 | 1003 1006 101.0 | 101.4 1018 | 101.9 1022 | 1025 1031 | 1033 1038 |
5 | 1000 1001 | 1003 1005 1007 | 1009 1012 | 1011 1012 | 1014 1017 | 101.7 1020
6 1000 | 100.0 | 1003 1007 1010 | 1013 1017 | 1017 @ 1020 | 1023 102.8 | 103.0 1034 . | I
7 1000 | 999 | 1004 | 1010 1016 | 1022 1029 | 103.2 1039 | 1046 1055 | 1062 107.2
8 1000 | 999 | 1003 @ 1007 101.2 | 100.5 1021 | 1022 1027 | 103.0 1036 | 1039 104.4
g 1000 | 99.9 | 1003 | 1007 1011 | 101.5 1021 | 102.2 1026 | 103.0 103.6 | 103.9 1045
10 | 1000 | 1000 | 1004 1007 1012 | 101.6 1021 | 1021 1025 | 1029 1035 | 103.8 1043
11 | 1000 | 996 | 1002 = 1009 @ 101.4 | 102.0 102.8 | 103.0 103.6 | 104.2 1051 | 105.7 @ 1065
12 | 1000 | 1000 | 1004 1009 & 1015 | 1021 1027 | 1029 1035 | 1041 1049 | 105.4 1063
I I I B T ] I R
|
N S — e N (S IS (S
| |
I ]
S SOV (P S —
™ N — T |
vy . | S |
[ n | 12 [ 12 | 12 | 12 | 12 12 12 | 12 12 12 12 12 12
Avg. | 1000 1000 | 1003 100.8 101.2 | 1016 1021 | 102.2 1026 | 103.0 1037 | 1040 1046 ‘
 Med. | 1000 1000 | 1004 1007 1011 | 1015 1021 | 1022 1026 | 1029 1035 | 1038 1044 |
o [ OO0 014 | 008 016 028 042 056 | 069 08 | 102 121 | 140 163 |
Min._ | 1000 996 +,@;?7 1005 1007 | 1009 1012 | 1011 1012 | 1014 1017 | 1017 1020 S S -
Max, | 1000 1002 | 1005 1011 1016 | 1022 1029 | 103.2 103.9 | 1046 1055 | 106.2 107.2

The certificate shall not be reproduced, except in full, without written approval of the labongtory.
The laboratory is accredited in acordance with the recognized International Standard 1SO/IEC 17025:2005.
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@ N I C H IA Report No. : SQETMQ749202

Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [T;] 105.9°C NOTES:
Actual Ambient Temperature [T,] 102.9 °C Ts and T, were measured during initial setup.
Drive Current [I¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA
TABLE 6-4
Chromaticity Shift
LED Chromaticity Shift Au'v'
He: Oh  500h | 1000h 2000h 3000h | 4000h 5000h | 6000h 7000h | 8000h 9000h | 10000 h 11000 h
1 0.0000 0.0018 | 0.0020 0.0022 0.0024 | 0.0026 0.0028 | 0.0030 0.0033 | 0.0034 0.0035 | 0.0038 0.0039 N
2 | 00000 00018 | 0.0020 0.0024 0.0024 | 0.0028 0.0028 | 0.0031 0.0033 | 0.0035 0.0036 | 0.0037 0.0039 T
3 0.0000 0.0019 | 0.0021 00023 0.0025 | 0.0028 0.0028 | 0.0032 0.0033 | 0.0035 0.0037 | 0.0038 00040 | T
4 0.0000 0.0020 | 0.0021 0.0024 0.0025 | 0.0028 0.0029 | 0.0033 0.0034 | 0.0035 0.0037 | 0.0038 0.0038
5 0.0000 0.0018 | 0.0019 00022 0.0024 | 0.0026 0.0026 | 0.0030 0.0034 | 0.0035 0.0037 | 0.0039 0.0040
6 0.0000 0.0019 | 0.0021 0.0024  0.0025 | 0.0030  0.0030 | 0.0033 0.0035 | 0.0036 0.0037 | 0.0039 0.0038
7 | 00000 00019 | 0.0022 0.0025 0.0026 | 0.0030 0.0031 | 0.0035 0.0038 | 0.0040 0.0042 | 0.0045 0.0048 -
8 |0.0000 00019 | 0.0021  0.0024 | 0.0025 | 0.0028 0.0028 | 0.0032 | 0.0034 | 0.0035 0.0037 | 0.0039  0.0042 1
9 | 0.0000 00019 | 0.0022 0.0025  0.0026 | 0.0030  0.0031 | 0.0034  0.0036 | 0.0039 0.0040 | 0.0042 0.0042 1
10 00000 00019 | 0.0021 0.0025  0.0027 | 0.0030 0.0031 | 0.0034 0.0036 | 0.0039 0.0040 | 0.0043 0.0043
11 | 00000 00019 | 0.0020 0.0023 | 0.0024 | 0.0027 0.0029 | 0.0031 0.0032 | 0.0034 0.0036 | 0.0038 0.0037
12 | 00000 0.0020 | 0.0022 0.0025 | 0.0027 | 0.0030 0.0031 | 0.0035 0.0036 | 0.0039 0.0040 | 0.0041  0.0041
|
. - S -l | S _— il . o . o
[
,,fi,,,,f‘i,,, I I S o
I S
11 \ ' L S
n 12 12 | 12 12 12 | 12 12 12 12 12 12 12 12
Avg. [0.0000 00019 00021 00024 00025 | 0.0028 0.0029  0.0033 0.0034 | 0.0036 0.0038 | 0.0040 0.0041
Med. | 0.0000 0.0019 | 0.0021 0.0024 0.0025 | 0.0028 0.0029 | 0.0033 0.0034 | 0.0035 0.0037 | 0.0039 0.0040
c | 00000 0.0001 0.0001 0.0001 0.0001 |0.0001 0.0002 | 0.0002 0.0002 | 0.0002 0.0002 | 0.0003 0.0003 |
Min. [0.0000 00018 00019 0.0022 00024 | 0.0026 0.0026 | 0.0030 0.0032 | 0.0034 0.0035 | 0.0037 0.0037 |
Max. | 0.0000 00020 | 0.0022 00025 00027 | 0.0030 0.0031 | 0.0035 0.0038 | 0.0040 0.0042 | 0.0045 0.0048 R

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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Report No. : SQETMQ749202

Data Set 6 : 105 °C, 200 mA

Actual Case Temperature [Ts) 105.9 °C
Actual Ambient Temperature [T,) 102.9°C
Drive Current [If] 200 mA
Measurement Current 200 mA

NOTES:
T¢ and T, were measured during initial setup.
Number of LED failures: 0

TABLE 6-5
Chromaticity

LED Chromaticity u'
No- Oh  500h | 1000h 2000h 3000h | 4000h 5000h | 6000h  7000h | 8000h | 9000h | 10000 h! 11000h L
£ 1 [o2601 02585 ‘ 0.2583 02582 0.2579 | 0.2577 0.2576 | 0.2574  0.2572 | 0.2570 0.2569 | 0.2567 0.2566 | B
- 2 | 02589 02573 | 02571 02568 0.2566 | 0.2563 0.2563 | 0.2561  0.2559 | 0.2557 0.2556 | 0.2554 | 0.2553
3 | 02606 02589  0.2587 0.2585 0.2583 | 0.2580 0.2580 | 0.2576 0.2576 | 0.2573 0.2572 | 0.2571  0.2569 N
| 4 | 02608 02590 | 0.2589 0.2587 0.2584 | 0.2582 0.2581 | 0.2578 0.2577 | 0.2576 0.2573 | 0.2573  0.2573
| 5 | 02597 02580 02579 02576 0.2574 | 0.2572 0.2572 | 0.2588 0.2565 | 0.2564 0.2562 | 0.2560 0.2560
6 |0.2611 02593 | 0.2591 0.2589 0.2587 | 0.2583 0.2583 | 0.2580  0.2578 | 0.2578 0.2577 | 0.2575 0.2576 ) -
7 |0.2610 0.2592 | 0.2590 0.2588 0.2586 | 0.2582 0.2582 | 0.2578  0.2575 | 0.2574 0.2572 | 0.2569  0.2566
8 | 02600 0.2582 | 0.2581 0.2578 0.2577 | 0.2574 0.2574 | 0.2570 0.2569 | 0.2567 0.2566 | 0.2564  0.2562
9 02612 0.2595 [ 0.2592 | 0.2590 0.2588 | 0.2584 0.2584 | 0.2581 0.2579 | 0.2577 0.2575 | 0.2573 | 0.2574
10 [ 02608 02590 | 0.2589 0.2585 0.2583 | 0.2581 0.2579 | 0.2577 0.2575 | 0.2573 0.2571 | 0.2569  0.2568
11 | 02595  0.2577 [ 0.2576 0.2574 0.2572 | 0.2570 0.2569 | 0.2566 0.2566 | 0.2564 0.2563 | 0.2561  0.2562
12 | 02602 0.2584 | 0.2582 02579 0.2577 | 0.2575  0.2574 | 0.2571 0.2570 | 0.2567 0.2566 | 0.2565  0.2565
|
~ - o IS ! N (S 1 (SRS SN SUGRR WSIN| NNU | S — -
|
— N—— p—— —t y) - - I__ e — o F—— _— - i ———— e — F— .
N N I A A N R I .
| | |
- S I I L — T T 1T .
e e s s —
n 12 12 | 12 12 12 12 12 12 12 12 12 | 12 12
Avg. | 0.2603 0.2585 | 02584 0.2582 0.2580 | 0.2577 | 0.2576 | 0.2573 0.2572 | 0.2570 0.2568 | 0.2567  0.2566
Med. |0.2604 0.2587 | 0.2585 0.2583 0.2581 | 0.2579 0.2577 | 0.2575 0.2573 | 0.2571 0.2570 | 0.2568 0.2566
o | 00007 00007 | 0.0007 0.0007 0.0007 | 0.0006 0.0006 | 0.0006 0.0006 | 0.0006 00006 | 0.0006 00007 |
Min. [0.2589 0.2573 | 02571 0.2568 0.2566 | 0.2563  0.2563 | 0.2561 | 0.2559 | 0.2557 | 0.2556 | 0.2554 0.2553 | | " ]
Max. | 0.2612 0.2595 | 0.2592 0.2590 0.2588 | 0.2584 0.2584 | 0.2581 0.2579 | 0.2578 0.2577 | 0.2575 0.2576

The certificate shall not be reproduced, except in full, without written approval of the lab
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 1

tory.

5:2005.
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Data Set 6 : 105 °C, 200 mA
Actual Case Temperature [Ts] 105.9°C NOTES:
Actual Ambient Temperature [T,] 102.9°C Tg and T, were measured during initial setup.
Drive Current [I¢] 200 mA Number of LED failures: 0
Measurement Current 200 mA Ik
TABLE 66
Chromaticity
LED Chromaticity v'
N | on | s0on [ 1000h  2000h | 3000h | 4000h 5000h | 6000h  7000h | 8000h 9000 | 10000h 11000h] T |
1 | 05302 05295 [ 05204 05292 | 0.5294 | 05202 05291 [ 0.5290 0.5288 | 0.5288 05288 | 0.5286 05286 | [
2 |o05299 05202 | 05201 05289 05291 | 05289 0.5289 | 0.5287 05286 | 0.5285 0.5285 05285 05284 | B
3 |os288 05281 | 05280 05278 05280 | 05278 0.5279 | 0.5276 05275 | 05275 05275 05273 05272 |
4 |o05299 05292 | 05291 05289 05290 | 0.5289 0.5288 | 0.5287 0.5286 | 0.5285 05285 | 05285 05285 |
5 |o05295 05288 | 05287 05286 0.5287 | 0.5286  0.5286 | 0.5284 0.5282 | 0.5282 05282 | 05280 05280 |
6 | 05310 05303 | 05302 05300 0.5301 | 05299 05299 | 0.5297 0.5297 | 0.5295 0.5295 | 0.5294 05295
7 | 05298 05291 | 05290 05288 0.5289 | 0.5287  0.5286 | 0.5285 0.5283 | 0.5282 0.5281 | 0.5280 0.5279
8 | 05297 0529 | 05289 05288 0.5288 | 0.5287 0.5287 | 0.5285 0.5283 | 0.5283 0.5283 | 0.5281 0.5280
9 |05303 0529 | 05295 0.5293 0.5294 | 0.5292 0.5292 | 0.5290 0.5289 | 0.5287 0.5287 | 0.5286 0.5285
10 | 05305 05298 | 0.5297 0.5295 0.5296 | 05294 0.5294 | 0.5292 0.5290 | 0.5289 0.5289 | 0.5288 0.5288
| 11 [05287 05281 | 05280 | 0.5277 05279 | 05277  0.5276 | 0.5274 05273 | 0.5272 0.5271 | 05270  0.5270
12 | 05292 05284 | 05283 05281 0.5281 | 0.5279 05279 | 0.5277 0.5275 | 0.5275 0.5274 05273 05273 N
i ! IS S— | I N o S | S
! | .
= w
[ o | 12 12 | 12 12 12 12 12 12 12 12 12 12 12
Avg. | 05298 05291 | 05290 0.5288 0.5289 | 0.5287 0.5287 | 0.5285 0.5284 | 0.5283 0.5283 | 0.5282 0.5282
Med. | 05298 05292 | 0.5290 05288 | 0.5290 | 0.5288 0.5287 | 0.5286 0.5284 | 05284 0.5284 | 0.5283 0.5282
o | 00007 "0.0007 [ 0.0007 | 0.0007 0.0007 | 0.0007 0.0007 | 0.0007 0.0007 | 0.0007 0.0007 | 0.0007 00007 |
Min. [ 05287 05281 | 0.5280 05277 05279 | 0.5277 05276 | 0.5274 05273 | 0.5272 05271 | 0.5270 05270 '
Max. [ 05310 05303 | 05302 05300  0.5301 | 05299 0.5299 | 0.5297 05297 | 0.5295 05295 | 0.5294 05295 1T

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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Report No. : SQETMQ749202

Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [Tg] 106.5°C
Actual Ambient Temperature [T,] 101.9°C
Drive Current [l¢] 250 mA
Measurement Current 250 mA

120

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

110 +

== Avg. and Max. - Min.

100 Beag— o
—
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60

Lumen Maintenance (%)

50

Oh 2000 h

4000 h

6000 h 8000 h 10000 h 12000 h

= Avg,. and Max. - Min.

.|.. 1

- , T |

Relative Forward Voltage (%)

Oh 2000 h

0.007

4000 h

6000 h 8000 h 10000 h 12000 h

0.006

== Avg. and Max. - Min,

0.005

0.004

0.003

0.002

Chromaticity Shift (Au'v')

0.001

0.000

2000 h

0.5380
0.5360
0.5340
0.5320
0.5300
0.5280
0.5260 i
0.5240 :
0.5220 1
0.5200

A

0.2520
0.2540
0.2580
0.2640
0.2680
0.2700

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

The laboratory is accredited in acordance with the recognized International Standard 1SO/IEC|17025:2005.
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A NICHIA

Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [Tg] 106.5 °C NOTES:

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

Drive Current [l] 250 mA Number of LED failures: 0

Measurement Current 250 mA

TABLE 7-1
Initial Characteristics

LED Luminous flux Forwar_d_vglitjzlgg_ - SCTW I Input Power CIE]I.931 CIE1=976

No. @y [Im] Ve [V] Tee (K] P (W] X | Y u' v
3 1270 47.2 2718 118 0463 | 0418 0261 | 0531 B @

2 1271 473 2733 11.8 0461 | 0.417 0.260 | 0530 R
3 | 1269 473 2731 118 0462 | 0419  0.260 | 0531 _
a4 | 1285 473 2752 11.8 0459 | 0.416 0.260 | 0.529 1

s | 12mm | 473 2719 11.8 0463 | 0418 0261 | 0531

6 | 1288 47.2 2708 118 " 0463 | 0.418 0.261 | 0531 B

7 1282 474 2729 11.8 0.461 | 0417 0.261 | 0.530

8 1270 TE 2740 118 0.451 | 0.418 0.260 | 0.530
[ 9 1279 473 2729 11.8 0.463 | 0420 0260 | 0.531

10 1274 473 2722 118 0.462 | 0418 0.261 | 0.530

11 1284 T a74 2735 118 0.462 | 0419 0.260 | 0.531

12 1278 473 2745 118 0.460 | 0.417 0.260 | 0.530
A I . = = e e | E

S S— =s = _
- S @
|

n 12 | 12 12 12 12 12 12 12

Ave. 1276 ‘ 47.3 2730 118 0.462 | 0418 0260 & 0.530
Med. | 1276 | 473 2730 118 0462 | 0418 0260 | 0530

o 6.1 | 004 12.3 001 00012 | 0.0010 0.0005 | 0.0005 N

Min | 1268 | 472 2708 118 0459 | 0416 0260 | 0529 1

Max 1285 | 47.4 2752 11.8 0.463 | 0.420 0.261 | 0.531

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 1SO/IEC 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,] 101.9°C Ts and T, were measured during initial setup.
Drive Current [I¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 7-2

Lumen Maintenance

LED Lumen Maintenance % ( Normalized to 100 % at O hours )

Mo Oh  500h | 1000h 2000h 3000h [ 4000h 5000h | 6000h 7000h | 8000h 9000h | 10000h 11000h
1 | 1000 966 | 9%2 963 964 | 960 956 | 947 941 | 931 910 | 847 731
2 | 1000 97 | 93 959 959 948 | 939
3
4

______ 953 948 | 939 = 931 | 921 894 | 818 711
1000 970 | %7 963 95 | 959 955 | 947 940 | 929 903 | 809 685

000 9.8 | %5 91 91 | 955 951 | 943 935 | 928 924 | 916 899

1000 971 | 9.9 963 | 95 | 961 955 | 948 943 | 934 932 | 924 906 |
1000 972 | 9%9 96 | 97 | 9.2 958 | 951 945 | 93.8 935 | 928  90.9
1000 970 [ 9.7 962 | 964 | 958 955 | 947 942 | 934 931 | 924 _ 905
1000 965 | 961 960 | 9.1 | 956 @ 949 | 939 = 931 | 899 | 798 | 682 565

5

6

7

8

9 100.0 96.9 96.5 96.0 96.0 95.5 95.2 94.4 94.0 ' 93.3 93.1 92.6 91.1
10

11

|
100.0 97.0 96.7 96.4 96.5 95.9 956 | 948 94.3 93.4 93.0 T 91.7 88.4
100.0 97.1 96.8 96.5 96.6 96.1 955 | 946 94.0 93.2 92.9 92.4 90.8

12 | 1000 973 | 9%9 963 96 | 91 958 | 950 = 945 | 938 935 929 912
|
\

A | —- —]

n 12 12 12 12 12 12 12 | 12 12 12 12 12 12

Avg. | 1000 969 | 966 962 963 | 958 954 | 946 940 | 929 913 | 875 827
Med. | 1000 97.0 | 9.7 963 964 | 959 | 955 | 947 941 | 933 930 | 920 902

o 000 026 | 029 021 026 | 031 032 | 039 049 | 105 3.84 | 764 1205

Min. | 1000 965 | 91 959 959 | 953 | 948 | 939 931 | 899 798 | 682 565

Max. 1000 973 96.9 96.6 96.7 96.2 95.8 95.1 94.5 93.8 93.5 52.9 91.2

TM-21 Projection
Time | 5000h 6000h | 7000h 8000h 9000h | 10000h 11000 h|

In(Avg.) [ -0.0470 -0.0557  -0.0622 -0.0734 -0.0912 |-0.1292 -0.1899

Test duration used 5000 h to 11000 h Curve-fit equation:
B 1.083 @(t)=Bexp(-at)
a 2.16E-05
R’ 0.840 Lumen maintenance life eqation:
Calculated Lyg (11K) 20200 hours L 75 =In{B/0.7)/a
Reported Ly (11K) 20200 hours
Calculated Lgy (11K) 14000 hours L gp=In(B/0.8)/c
Reported Ly (11K) 14000 hours
Calculated Lgg (11K) 8590 hours L 4o =In(B/0.9)/a
Reported Lgg (11K) 8590 hours

The certificate shall not be reproduced, except in full, without written approval of the labdratory. i
The laboratory is accredited in acordance with the recognized International Standard ISO/IEC 125:2005. C
7
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Report No. : SQETMQ749202

Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [Ts) 106.5°C
Actual Ambient Temperature [T,] 101.9°C
Drive Current [l] 250 mA
Measurement Current 250 mA

NOTES:
Ts and T, were measured during initial setup.
Number of LED failures: 0

TABLE 7-3

Forward Voltage

i\.;\un. de

boy

9y \2/

v 0 2y

LED Relative Forward Voltage % ( Normalized to 100 % at O hours )
No- Oh  500h | 1000h 2000h 3000h | 4000h 5000h | 6000h 7000h | 8000h | 9000h | 10000h 11000h [

1 [ 1000 1005 | 1013 1024 1037 | 1051 1069 | 1086 1110 | 1142 | 1196 | 1260 1312 _ )
| 2 | 1000 1006 }__1(_1_1.3 1025 1037 | 1051 1071 | 1089 1116 | 1152 1210 | 127.6 1320 ~
3 1000 100.6 = 1014 1025 1038 | 1053 107.2 | 109.1 1119 | 1156 1220 | 1288 @ 1341 ]

4 | 1000 1004 | 1010 1019 1028 | 103.8 1051 | 1060 1074 | 1088 1109 | 1131 1160 ' |

s | 1000 1004 | 1010 1018 1027 | 1036 1048 | 1056 1069 | 1081 | 1101 1120 1145 |
6 | 1000 1004 | 1009 1017 1025 | 1034 1045 | 1051 1063 | 107.4 1090 | 1104 1123 1
7 | 1000 1004 | 1010 1016 1025 | 103.3 1045 | 1051 1063 | 107.5 | 109.2 | 1109 1134
| 8 | 1000 1006 | 1014 1028 1043 | 1061 1084 | 1107 1147 | 1214 | 1287 | 1346 1380
9 | 1000 1004 | 1009 1016 1025 | 103.4 1046 | 1053 1066 | 107.9 | 109.9 | 111.8  114.9 -
10 | 1000 1004 | 1010 101.8 1028 | 103.8 1052 | 1060 1076 | 109.2 | 1116 | 1146 118.4
11 [ 1000 1003 | 1008 101.5 1023 | 103.1 1041 | 1047 1058 | 106.9 | 1085 | 109.9 & 112.
12 [ 1000 1004 | 1011 1020 1030 | 1040 1052 | 1061 1075 | 1089 & 1110 | 1132 1165
|
|
|
. B
\
n 12 12 12 12 12 12 12 | 1 12 12 12 12 12
Avg. | 1000 1005 | 1011 1020 103.1 | 1042 1056 | 1068 1086 | 1109 1143 | 1177 1211
Med. | 1000 1004 | 1010 1019 1028 | 103.8 1051 | 1060 107.4 | 1089 1110 | 1131 1162
o | 000 010 | 020 042 066 | 098 139 | 199 288 457 670 | 881 969
Min. | 1000 1003 | 1008 1015 1023 | 103.1 1041 | 1047 1058 | 106.9 1085 | 109.9 1121 )
Max. | 1000 100.6 | 1014 102.8 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 1SO/IEC 17025:2005,
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Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [Ts) 106.5°C NOTES:
Actual Ambient Temperature [T,] 101.9°C T and T, were measured during initial setup.
Drive Current [I¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 7-4
Chromaticity Shift
LED Chromaticity Shift Au'v'
No. —_ — —_— — T —_— - —_— = —_— —
Oh _ 500h | 1000h 2000h 3000h | 4000h  5000h | 6000h 7000h | 8000h 9000 h | 10000 h 11000 h
1 ] 00000 0.0021 |0.0023 0.0027 0.0029 [0.0032 | 0.0034 | 0.0040 0.0041 | 0.0044 0.0047 | 0.0049 | 0.0048 i
~ 2 | 00000 0.0021 | 0.0025 00029 0.0031 |0.0034 0.0038 | 0.0042 0.0044 | 0.0047 0.0048 | 0.0049  0.0049
3 | 00000 0.0021 [ 00023 00027 00029 | 0.0034 0.0035 | 0.0038 0.0042 | 0.0046 0.0047 | 0.0048 0.0047 N
4 | 00000 00020 00023 00026 0.0029 | 0.0032 0.0035 | 0.0041 0.0045 | 0.0048 0.0050 | 0.0052 00056

0.0000 00019 | 0.0021 0.0026 0.0028 | 0.0032 0.0033 | 0.0037 0.0040 | 0.0043 00044 | 0.0046 0.0049

5
6 |00000 00020 00023 00026 0.0030 | 0.0033 0.0034 | 0.0038 0.0043 | 0.0045 0.0047 | 0.0050 0.0053
7 | 00000 00021 |0.0023 00026 0.0029 0.0033 0.0034 | 0.0033 0.0041 | 0.0044 0.0046 | 0.0049 0.0053
8
9

0.0000 0.0021 | 0.0024 0.0028 | 0.0030 | 0.0034 0.0038 | 0.0042 0.0046 | 0.0049 0.0050 | 0.0050 0.0047
0.0000 0.0021 | 0.0024 0.0028 | 0.0030 | 0.0034 ' 0.0035 | 0.0039 0.0042 | 0.0045 0.0046 | 0.0048 0.0050
10 0.0000 0.0020 | 0.0022 0.0026 | 0.0029 | 0.0033 0.0035 | 0.0038 0.0041 | 0.0045 0.0046 | 0.0050 0.0052
11 0.0000 | 0.0019 | 0.0022 0.0026 | 0.0028 | 0.0030 0.0034 | 0.0040 0.0044 | 0.0047 @ 0.0049 | 0.0052 0.0055
12 0.0000 0.0021 | 0.0024 0.0028  0.0030 | 0.0034 ' 0.0035 | 0.0039 0.0043 | 0.0045 0.0047 | 0.0049 0.0052

n 12 12 12 12 12 12 12 | 12 12 12 12 12 12

Avg. [0.0000 00020 | 0.0023 00027 0.0029 [ 0.0033 0.0035 | 0.0040 0.0043 | 0.0046 0.0047 | 0.0049 0.0051
‘Med. [0.0000 00021 | 0.0023 0.0027 0.0029 | 00033 0.0035 | 0.0039 0.0042 | 0.0045 0.0047 | 0.0049 0.0051

o | 0.0000 00001 |0.0001 0.001 00001 | 0.0001 0.0002 | 0.0002 0.0002 | 0.0002 0.0002 | 0.0002 0.0003

Min. | 0.0000 00019 | 00021 0.0026 0.0028 | 0.0030 0.0033 | 0.0037 0.0040 | 0.0043 0.0044 | 0.0046 0.0047

Max. | 0.0000 0.0021 | 0.0025 0.0029 0.0031 | 0.0034 0.0038 | 0.0042 0.0046 | 0.0049 0.0050 | 0.0052 0.0056

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/IE 025:2005.
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Data Set 7 : 105 °C, 250 mA

Actual Case Temperature [T;] 106.5 °C NOTES:
Actual Ambient Temperature [T,] 101.9°C Ts and T, were measured during initial setup.
Drive Current [I¢] 250 mA Number of LED failures: 0
Measurement Current 250 mA
TABLE 7-5
Chromaticity
LED Chromaticity u'
N | on  s00h | 1000h 2000h  3000h | 4000h  5000h | 6000h 7000 | 8000h 9000h | 10000h 11000h
1 [02611 02592 02590 0.2587 0.2585 | 0.2582 0.2580 | 0.2575 0.2574 | 0.2572 0.2569 | 0.2568 0.2569 j
2 | 02606 02587 | 0.2584 02580 0.2578 | 0.2575 0.2571 | 0.2568 0.2566 | 0.2564 0.2563 | 0.2561 0.2562 B
3 | 02604 02585 | 0.2583 0.2580 0.2577 | 0.2574 0.2573 | 0.2570 0.2568 | 0.2564 0.2563 | 0.2563  0.2563
4 | 02598 02580 | 0.2576 0.2575 0.2571 | 0.2568 0.2566 | 0.2561 0.2559 | 0.2556 0.2555 | 0.2553 0.2550 i
5 | 02610 02592 | 0.2590 | 0.2586 0.2584 | 0.2581 0.2580 | 0.2576 0.2574 | 0.2572 0.2570 | 0.2569 0.2566 -
6 |02617 02598 | 0.2595 0.2593 0.2589 | 0.2587 0.2586 | 0.2583  0.2579 | 0.2577 0.2575 | 0.2573  0.2570
7 | 02607 02587 | 0.2586 0.2584 0.2580 | 0.2577 0.2576 | 0.2572  0.2570 | 0.2568 _0.2566 | 0.2563 0.2560
8 |02602 02582 [ 0.2580 02577 0.2574 | 0.2571 0.2567 | 0.2565  0.2561 | 0.2559 0.2558 | 0.2558 0.2561 o
|9 |o02606 02587 | 0.2583 0.2580 0.2578 | 0.2575 0.2573 | 0.2570  0.2568 | 0.2566 0.2565  0.2563 0.2562 ‘
10 [02609 02591 | 0.2589 0.2586 0.2582 | 0.2579 0.2577 | 0.2574 | 0.2572 | 0.2568 _ 0.2567 | 0.2564 0.2561 ;
11 [0.2602 02584 | 0.2582 0.2579 0.2576 | 0.2575 0.2570 | 0.2565 | 0.2562 | 0.2550 | 0.2557 | 0.2555 0.2552 =
12 | 02601 02581 | 0.2579 0.2576 0.2573 | 0.2570 0.2569 | 0.2566  0.2562 | 0.2561 0.2559 | 0.2557 0.2555
|
. ; i —
n | 12 12 | 12 12 12 | 12 12 12 12 12 12 12 12 |
Avg. | 0.2606 0.2587 | 0.2585 02582 0.2579 | 0.2576 0.2574 | 0.2570 0.2568 | 0.2565 0.2564 | 0.2562 02561 ‘
_Med. | 0.2606 0.2587 | 0.2584 02580 02578 | 02575 0.2573 | 0.2570 0.2568 | 0.2565 | 0.2564 | 0.2563 0.2561
o | 00005 0.0005 00005 0.0005 0.0005 |0.0005 0.0006 | 0.0006 0.0006 | 0.0006  0.0006 | 0.0006 0.0006
_ Min. [02598 02580 02576 02575 0.2571 | 0.2568 0.2566 | 0.2561 0.2559 | 0.2556 0.2555 | 0.2553 0.2550 f
Max. | 0.2617 0.2598 | 0.2595  0.2593 | 0.2589 | 0.2587 | 0.2586 | 0.2583 0.2579 | 0.2577 0.2575 | 0.2573 0.2570 |

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.



