APAVACI DOKUMENTACE

(JBCHODNI PODMINKY - NAVRH SMLOUVY O DILO k zakézce - ,0BNOVA SOUSTAVY VEREJNEHO OSVETLENI MILONICE"
davatel: Obec Milonice

00637670

Smlouva o dilo

dle § 2586 a nasl. zakona €. 89/2012 Sb., obéansky zakonik, ve znéni pozdéjsich
predpist (dale téz obcansky zakonik)

L.
Ucéastnici smlouvy

Objednatel: Obec Milonice

Adresa: Milonice 59, 679 22 LipQvka
jednaijici: Marcela Nesetfilova

e 00637670

DIC: CZ000637670

Dale jen Objednatel

Zhotovitel LAMA lighting technologies s.r.o.

se sidlem: Objizdna 1777, Otrokovice, 765 02, Otrokovice 2
jednajici: Miroslav Cejpek

ICO: 286 22 740

zapsana v Obchodnim rejstfiku C 114428 vedena u Krajského soudu v Brné
bankovni spojeni: 107-7504800257/0100

Il.
Predmét dila

2.1. Pfedmétem dila je ,O0BNOVA SOUSTAVY VEREJNEHO OSVETLENi MILONICE*.
Zhotovitel se zavazuje provést pro objednatele dilo ,,,0BNOVA SOUSTAVY VEREJNEHO
OSVETLENI MILONICE* v rozsahu, jeZ je specifikovan nabidkou (vykazem vymér) a
zadavaci dokumentace objednatele, které tvofi pfilohu €. 1 a 2, které jsou nedilnou soudéasti
této smlouvy.

2.2. Zhotovitel prohlasuje, Zze k datu podpisu této smlouvy:

e akceptuje vSechny podminky vyplyvajici ze zadani vefejné zakazky a zadavaci
dokumentace

e prevzal a odsouhlasil objednatelem schvélenou zadavaci dokumentaci

e seznamil se s podminkami na misté provadéni stavebnich praci (pro G¢ely zadavaci
dokumentace a této smlouvy o dilo je uzivan termin ,stavenisté®)

e vyjasnil si pfedem nejasné podminky pro realizaci opravy s opravnénymi zastupci
objednatele

e zahrnul do kalkulace cen v8echny technické, ekonomické a dodaci podminky a véechny

naklady dil

uplatnil v této smlouvé veskeré své pozadavky na objednatele.

2.3. Zhotovitel rovnéz prohlasuje, Ze je plné seznameni se véemi ostatnimi podminkami
pInéni povinnosti zhotovitele podle této smlouvy, které z ni vyplyvaji, a které nejsou v
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odstavci 2.1. tohoto ¢lanku uvedeny vyslovné.

2.4. Zhotovitel se seznamil se zadavaci dokumentaci.

lil.
Misto provadéni dila

3.1. Mistem pIné&ni je obec Milonice

Iv.
Doba pInéni

4.1. Termin pInéni vefejné zakazky je stanoven do 31.11.2021. Prevzeti stavenisté je
maximalné do 10 dnu od doruéeni pisemné vyzvy.

4.2. Pfedani celkového kompletniho dila bude predano véetné predani dokumentace
skutecného provedeni dila se zaméfenim GPS presnych bodu, zatfidéni komunikaci,
pasportu VO a protokolu méfeni osvétleni do délky realizace.

4. 3. Objednatel se zavazuje pfedat zhotoviteli stavenisté vcetné vsech dokladu pro
provedeni dila v terminu: do terminu zahajeni praci.

V.
Cena predmétu dila

5.1 Nabidkova cena je uvedena jako celkova v korunach ¢eskych, a to v ¢lenéni bez DPH,
DPH a véetné DPH.

Cena je uvedena jako nejvySe pfipustna a odpovida ¢asu a mistu realizace verejné zakazky.
Celkova cena za provedeni dila €ini:

Celkova cena bez DPH 1710 674,- Ké
DPH 21% 359 242,- Ké
Celkova cena véetné DPH 2 0689 915,- Ke
Slovy

dva miliony Sedesat devét tisic devét set patnact

5.2. Cena dila obsahuje veskeré prace, dodavky, sluzby, vykony a véechny naklady, kterych
je tfeba trvale ¢i doasné k zahajeni, provedeni, dokonéeni predmétu této verejné zakazky,
véetné napf. nakladu na zafizeni stavenisté a zabory, dopravni opatfeni i mimo hranice
stavenisté, provizorni trafostanici, technické dokumentace provedenych oprav.

5.3. Uchaze¢€ proved| ocenéni podle vykazu vymeér a dokumentace pro vybér zhotovitele,
které jsou soucasti zadavaci dokumentace.
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5.4. Pokud nejsou ocenény néktereé prace a dodavky slovné obsazené ve vykazu vymér, ma
se za to, Ze jsou obsazeny v ostatnich polozkach.

5.5. Veskeré cenové udaje jsou uvedeny jako ceny nejvyse pripustné a aktualni pro realizaci
v daném misté a ¢ase.

VI
Zplsob uhrady ceny a platebni podminky

6.1. Cena za dilo bude hrazena na zakladé mésiéni fakturace na zakladé skutedné
uskuteénénych praci podle vykazu vymér.

6.2. Kazda faktura bude dolozena krycim listem a rekapitulaci s vy&islenim viech
skutecnych nakladu praci podle ocenéného vykazu vymér véetné DPH. Tuto fakturu je
zhotovitel opravnén vystavit do 14ti dni po fadném predani a prevzeti dila objednatelem a
po odstranéni pfipadnych vad a nedodélk( z prejimaciho protokolu.

6.3. Faktura vystavena zhotovitelem musi mit nalezitosti platného dariového dokladu.
6.4. Splatnost faktury je do 14ti dna od jejich prokazatelného doruéeni objednateli.

Objednatel neni v prodleni s platbou faktury, pokud uhradi fakturu do Ihity splatnosti po jejim
obdrzeni, ale po terminu uvedeném na fakture jako den splatnosti.

VII.
Smluvni pokuty

7.1. Smluvni pokuta pro pfipad prodleni zhotovitele s fradnym ukonéenim dila &ini 1.000,- K&
za kazdy den prodleni.

7.2. Smluvni pokuta za nedodrZeni terminu vyklizeni stavenisté je 1.000,- K& za kazdy den
prodleni.

7.3. Smluvni pokuta pro pfipad prodleni s odstranénim zarucnich vad se sjednava ve vysi
1.000,- K& za kazdy den prodleni a za kazdou vadu, az do doby jejich odstranéni.

7.4. Splatnost smluvnich pokut je 21 dnu od doruéeni faktury, a to na zakladé faktury
vystavené opravnénou smluvni stranou smluvni strané povinné.

VIIL.
Prava a povinnosti smluvnich stran pfi provadéni dila

8.1. Veskeré komponenty a materialy, které neodpovidaji standardim uvedenym v zadévaci
dokumentaci maze zhotovitel pouzit pouze po pisemném odsouhlaseni zastupcem
objednatele a technického dozoru objednatele.

8.2. Zhotovitel je povinen udrZzovat na stavenisti poradek a Cistotu, je povinen neprodlené _
odstrafovat odpady a necistoty vzniklé pfi provadéni dila v souladu se zakonem o odpadech.

8.3. Zhotovitel odpovida za bezpeénost pfi praci a ochranu zdravi véech osob v prostoru
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stavenisté a zajisti, aby osoby zhotovitele a jeho subdodavatell pohybuijicich se po
stavenisti, byly vybaveny ochrannymi pracovnimi pomuckami.

8.4. Vznikne-li v dusledku vadného provadéni dila zhotovitelem objednateli $koda, je
zhotovitel povinen tuto skodu nahradit. Zhotovitel je povinen postupovat pfi provadéni
predmétu dila s naleZitou odbornou pééi a podle pokynu objednatele. V pfipadé nevhodnosti
pokynu objednatele je zhotovitel povinen na nevhodnost pokyni objednatele pisemné
upozornit.

8.5. Zhotovitel umozni vstup technickému dozoru objednatele na stavenisté i bez
predchoziho ohlaseni.

IX.
Prevzeti stavenisté

9.1. Stavenisté prosté vSech pravnich i faktickych vad branicich provadéni dila preda
objednatel zhotoviteli pisemnym zapisem. Pokud ze zapisu o predani stavenisté vyplynou
pro smluvni strany povinnosti neobsazené v této smlouvé, zavazuji se splinit je ve Ih(tach v
zapise dohodnutych. Zhotovitel je povinen pfi spinéni pfedpokladi uvedenych v tomto
odstavci stavenisté protokolarné v uréeném terminu prevzit. Neugini-li tak, povazuje se
stavenisté okamzikem odmitnuti jeho pfevzeti zhotovitelem za pfevzaté.

9.2. Stroje, zafizeni a material, které byly uzivany pro plnéni dila, odstrani zhotovitel
nejpozdeji pfi vyklizeni staveniste.

9.3. Ode dne prevzeti stavenisté odpovida zhotovitel za véechny prostory staveniété po
celou dobu provadeni dila, a to az do predani a prevzeti dila, pfip. jeho ¢asti, a do likvidace
stavenistée.

X.
Reklamace

10.1. Zhotovitel se zavazuje, Ze dilo bude mit vlastnosti stanovené v zadavaci dokumentaci
(vCetné jejich zmén a doplfikl), v technickych normach a predpisech platnych v Ceské
republice, které se na provedeni dila vztahuji a vlastnosti a jakost odpovidajici uéelu této
smlouvy, resp. pfedmétu dila, a to minimalné po dobu 60 mésicl s tim, Ze na jednotlivé &asti
dila poskytuje zhotovitel zaruku takto:

Zarucni doba pocina bézet od data pisemného predani a prevzeti dila objednatelem.

10.2. Zhotovitel zodpovida za vhodnost pouzitych materiald. Materialy, které zhotovitel hodla
pouzit, musi byt pfed jejich dodavkou predlozeny k pisemnému odsouhlaseni objednateli a
technickému dozoru objednatele. Nevyjadri-li se objednatel k jejich pouZiti do 10 pracovnich
dnul od prokazatelného doruéeni navrhu zhotovitelem, ma se zato, Ze s jejich pouzitim
souhlasi.

10.3. Vady dila vznikle v prib&hu zaruéni doby uplatni objednatel (nebo jeho opravnény
zastupce) u zhotovitele pisemné, pficemz v reklamaci vadu popi$e. Objednatel je opravnén
pozadovat odstranéni vady opravou, jde-li o vadu opravitelnou, neni-li to mozné, je opravnén
pozadovat odstranéni vady nahrazenim novou bezvadnou véci (pinénim) nebo pozadovat
dodatecnou pfiméfenou slevu ze sjednané ceny. Sleva bude zuétovana v koneéné fakture.
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10.4. Zhotovitel je povinen zahajit bezplatné odstranovani reklamované vady neprodlené a
odstranit ji v co nejkrat§im mozném terminu, nejpozdéji véak do 10 pracovnich dnii ode dne
doruceni pisemné reklamace, je-li to technicky a technologicky mozné, jinak do data
dohodnutého smluvnimi stranami.

10.5. Jestlize zhotovitel neodstrani vady ve Ihatach uvedenych v odst. 10.4. tohoto &lanku je
objednatel opravnén provést tyto prace sam nebo jejich provedenim povéfit jinou osobu
nebo jejim prostiednictvim zakoupit, vyménit vadnou &i nelipiné funkéni éast dila. Takto
vzniklé naklady je zhotovitel povinen uhradit objednateli do 14 dnli ode dne doruéeni faktury
— danoveho dokladu. Timto se zhotovitel nezbavuje odpovédnosti za dilo jako celek ani za
jeho jednotlivé ¢asti.

10.6. Uplatnénim prav ze zaruky za jakost nejsou dotéena prava objednatele na uhrazeni
smluvni pokuty a nahradu skody souvisejici s vadnym pinénim.

XI. ;
Dalsi ujednani

11.1. Je-li k pInéni povinnosti zhotovitele z této smlouvy tieba ¢init pravni ukony jménem
objednatele, objednatel je povinen udélit zhotoviteli pisemnou plnou moc, kterou se
zhotovitel zavazuje pfijmout a jednat dle ni osobné.

11.2. Prava a povinnosti stran vyplyvajici ze smlouvy prechazi v plném rozsahu na jejich
pravni nastupce.

11.3. Zhotovitel bere na védomi, Ze veskeré informace, skuteénosti, veskera dokumentace
tykajici se dila je predmétem obchodniho tajemstvi objednatele a tento je povaZzuje za
divérné ve smyslu ustanoveni § 1730 ob¢anského zakoniku. Vyjimku tvofi informace
vyZadané tfetimi osobami, jejichz opravnéni vyplyva z prislusnych pravnich predpist.

XIl.
Zavérecna ustanoveni

12.1. Pokud tato smlouva nestanovi jinak, fidi se pravni vztahy ji zalozené ob&anskym
zakonikem. Nelze-li nékteré otazky resit podle téchto ustanoveni, pouZiji se platné obecné
zavazné pravni predpisy pravniho fadu Ceské republiky. Pfipadné spory se budou fesit pred
¢eskymi soudy podle platného ceské pravniho fadu.

12.2. Zmeény téeto smlouvy Ize &init pouze po dohodé obou smluvnich stran pisemné a formou
Cislovanych dodatku k této smlouvé. Jakékoliv opravy textu plati jen, byly-li parafovany
opravnénymi zastupci obou smluvnich stran.

12.3. Nestanovi-li tato smlouva, ze se oznameni ¢inéna dle této smlouvy druhé smiuvni
strané mohou provést zapisem ve stavebnim deniku, tstné &i jinym obdobnym zplsobem,
provadi se oznameni osobnim pfedanim listiny obsahujici oznameni povérenému
pracovniku nebo zastupci druhé strany proti podpisu na kopii pfedavané listiny, a nelze-li tak
ucinit, jejim zaslanim postou formou doporu¢eného dopisu s dodejkou. Oznameni je Gginné
dnem jeho doruéeni nebo prevzeti, pripadné dnem, kdy bylo prevzeti listiny druhou stranou
odmitnuto nebo tretim dnem po sdéleni posty, Ze doporuceny dopis, jimz byla listina zaslana
druhé strané na adresu uvedenou v této smlouvé, byl pro nepfitomnost adresata uloZen na
poste, i kdyZ se adresat o ulozeni nedozvédél. Toto ustanoveni plati pfimé&fené i pro
doruCovani jinych listin a podkladd, které maiji byt predany.
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12.4. Tato smlouva je sepsana ve &tyfech identickych stejnopisech s platnosti originalu, z

nichz kazda smluvni strana obdrzi po dvou vyhotovenich.

Pfiloha ¢. 1 — Vykaz vymér ocenény
Pfiloha €. 2 — Technické podminky dodanych svétel

Obec Milonice B CE (3 | LAWA lighiing
OBEC M i ﬁ;@ NI % "- Obiizca 1777
Obecni ufad: 765 02 Orokovigs-
. Milonice 59 kit
za objednatele: 679 22 | (%%;v&omba

{G: 00637670 J

Marcela Ne3etFilova ad 7 Ing. Mireslav Cejpek
/A%&/w%%/ \\

ngl.'{odni feditel

starostka obce
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Polozkovy rozpocet stavby

Stavba: OBNOVA SOUSTAVY VEREJINEHO OSVETLEN Milonice
Objekt: Verejné osvétleni
Rozpocet: Verejné osvétleni
Objednatel: Obec  Milonice ICO: 00637670
DIC:
Zhotovitel: LAMA lighting technologies s.r.o. ICO: 286 22 740
Objizdna 1777, Otrokovice, 765 02, Otrokovice 2 DIC: CZ28622740
Rozpis ceny Celkem
HSV 343 542,10
PSV 0,00
MON 1312 836,80
Vedlej$i naklady 54 295,00
Ostatni naklady 0,00
Celkem 1710 673,90
Rekapitulace dani
Z3klad pro sniZzenou DPH 15 % 0,00 CzK
Snizena DPH 15 % 0,00 CzK
Zaklad pro zakladni DPH 21 % 1710 673,90 CZK
Zakladni DPH 21 % 359 241,52 CzZK
Zaokrouhleni CzZK
Cena celkem s DPH 2 069 915,42 czk
v [ dne 5.2021 |
: tAMAighting T ML O N
Obecni ufad: /~

p 1

l technologies s.r.o.

% \ Obljzdna 1777

76502 Otrokovice

BOA 3 ;

L MA}'\\\ karek‘ nerlénfcdqasc/l/
A \\ Vresinskar2371/93

lighting \ | {08 0 Ostrava-Poruba
rennelezgizhotobittess227.40
\

A

Milonice 59 [/’ 7
679 22 (2) /"’Wézﬂ"/‘/

\

Rekapitulace dilu

Cislo Nazev Typ dilu Celkem %
Mm21 MON MON 1312 836,80 76,74
M210 HSV HSV 343 542,10 20,08
M211 Vedlej$i naklady VN 54 295,00 3,17
ON Ostatni naklady ON 0,00 0,00
Cena celkem 1710673,90 100

Zpracovano programem BUILDpower S, © RTS, a.s.
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™ LUMILEDS

IESNA LM-80 Test Report

Lumileds
IESNA LM-80 Test Report

1. Description of LED light sources tested
LUXEON 5050 with nominal CCT of 2700K (L150-2780502400000).

2. Package Pictures

Figure 1. Picture of the LUXEON 5050.

3a. Projected L_, extrapolations per IESNA TM-21-11

If = 200mA
Ts =105°C 120,577
Ts =85°C 153,833
3b. Reported L?o extrapolations per IESNA TM-21-11
If = 200mA
Ts =105°C > 42,000
Ts =85°C > 42,000
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4. Applicable LUXEON® Series part number(s)

This Test Report applies to the following LUXEON part numbers*:

Product Family Part Number Color
LUXEON 5050 L150-267050245SCP00 white
LUXEON 5050 L150-33705024SCPQ0 white
LUXEON 5050 L150-40705024SCP00 white
LUXEON 5050 L150-44705024SCP00 white
LUXEON 5050 L150-3070502400000 white
LUXEON 5050 L150-4070502400000 white
LUXEON 5050 L150-5070502400000 white
LUXEON 5050 L150-5770502400000 white
LUXEON 5050 L150-2780502400000 white
LUXEON 5050 L150-3080502400000 white
LUXEON 5050 L150-4080502400000 white
LUXEON 5050 L150-5080502400000 white
LUXEON 5050 L150-2790502400000 white
LUXEON 5050 L150-3090502400000 white
LUXEON 5050 L150-4090502400000 white
LUXEON 5050 L150-27700500600000 white
LUXEON 5050 L150-3070500600000 white
LUXEON 5050 L150-4070500600000 white
LUXEON 5050 L150-5070500600000 white
LUXEON 5050 L150-5770500600000 white
LUXEON 5050 L150-6570500600000 white
LUXEON 5050 L150-2780500600000 white
LUXEON 5050 L.150-3080500600000 white
LUXEON 5050 L150-3580500600000 white
LUXEON 5050 L150-4080500600000 white
LUXEON 5050 L150-5080500600000 white
LUXEON 5050 L150-6580500600000 white
LUXEON 5050 L150-2790500600000 white
LUXEON 5050 L150-3090500600000 white
LUXEON 5050 L150-3590500600000 white
LUXEON 5050 L150-4090500600000 white
LUXEON 3535L HE PLUS L135-2770SA35000P1 white
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LUXEON 3535L HE PLUS L135-3070SA35000P1 white
LUXEON 3535L HE PLUS L135-3570SA35000P1 white
LUXEON 3535L HE PLUS L135-4070SA35000P1 white
LUXEON 3535L HE PLUS L135-5070SA35000P1 white
LUXEON 3535L HE PLUS L135-5770SA35000P1 white
LUXEON 3535L HE PLUS L135-3570SA35000P1 white
LUXEON 3535L HE PLUS L135-2780SA35000P1 white
LUXEON 3535L HE PLUS L135-3080SA35000P1 white
LUXEON 3535L HE PLUS L135-3580SA35000P 1 white
LUXEON 3535L HE PLUS L135-4080SA35000P 1 white
LUXEON 3535L HE PLUS L135-5080SA35000P 1 white
LUXEON 3535L HE PLUS L135-5780SA35000P1 white
LUXEON 3535L HE PLUS L135-6580SA35000P1 white
LUXEON 3535L HE PLUS L135-2790SA35000P1 white
LUXEON 3535L HE PLUS L135-3090SA35000P1 white
LUXEON 3535L HE PLUS L135-3590SA35000P1 white
LUXEON 3535L HE PLUS L135-4090SA35000P1 white
LUXEON 3535L HE PLUS L135-50905A35000P1 white
LUXEON 3535L HE PLUS L135-5790SA35000P1 white
LUXEON 3535L HE PLUS L135-6590SA35000P1 white
LUXEON 3535L HE PLUS L135-2780CA35000P1 white
LUXEON 3535L HE PLUS L135-3080CA35000P1 white
LUXEON 3535L HE PLUS L135-3580CA35000P1 white
LUXEON 3535L HE PLUS L135-4080CA35000P1 white
LUXEON 3535L HE PLUS L135-5080CA35000P1 white
LUXEON 3535L HE PLUS L135-5780CA35000P1 white
LUXEON 3535L HE PLUS L135-6580CA35000P1 white
Please note LUXEON 5050 6V parts have an equivalent drive current | ' that can be determined as follows: If‘ = 1;4 and voltage V' =V/4. Also note

that LUXEON 3535L HE PLUS drive current I[“ can be determined as follows: lf" & if'2 and voltage V"' = V#‘S_

5. Number of LED light sources tested

20 units.

6. Dates Tests Started

2016M12/12.
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7. Date Report First Issued

2017/10/23.
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8. Mechanical Drawing

For detailed mechanical drawings, please see the LUXEON 5050 datasheet.
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Figure 2. Mechanical drawings for the LUXEON 5050 (all dimensions in millimeters).
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9. TS Measurement Point

The circular pad in the bottom side of LUXEON 5050 corresponds to the recommended temperature measurement point Ts, see Figure 3.

Figure 3. The recommended T, point is located in the bottom of LUXEON 5050.
For further information on measuring the in-situ Ts, please see LUXEON 5050 Application Brief.

10. Description of auxiliary equipment

Reliability stress boards are mounted in a thermal chamber which provides liquid N2 cooling and has a controlled air temperature.

11. Operating Cycle

LUXEON 5050 LEDs are driven with a constant direct current (DC).

12. Ambient conditions including airflow, temperature, and relative humidity
Case temperature (Ts): controlled to within -2°C
Surrounding air temperature: controlled to within -5°C of Ts

Humidity: < 65 RH, No forced air flow.

13. Case and ambient temperatures

See Section 3.

14. Drive current of the LED light source during lumen maintenance test

See tables.

15. Initial luminous flux and forward voltage at photometric measurement current

See tables.

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

See tables.
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17. Observation of LED light source failures including the failure conditions and time of failure

No fallures observed.

18. LED light source monitoring interval

Units were tested at 0 and every 1000 hours thereafter.

19. Photometric measurement uncertainty

Long-term measurement uncertainty is based on reproducibility tests done over a period of one year, calculated to k = 2 coverage (i.e. 95%
coverage)

Uncertainty of light output is U=1.59%. Uncertainy of correlated color temperature is U=21K.

20. Chromaticity shift reported over the measurement time

See tables.
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21. Sampling Method/Sample size

Tested samples are selected to be representative of the overall LED population. LED sample size is indicated in Section 5 of this report.

22. I1SO 17025-2005 Accreditation

Notes

SINGAPORE [ABORATORY INGAPORE
ACCREDITATION SCHEME ACCREDITATION COUNCIL

Number LA-2016-0834-E
Date of lssue 14 Decamber 2016

Date of Expry* 13 December 2020

Certificate of Accreditation

Trus cartifies that
Lumileds Malaysia Sdn. Bhd.
Reliability Test Laboratory
No. 3, Lintang Bayan Lepas 8,
Phasa 4, Bayan Lepas Industrial Park

S o 11000, Fonang, Malayele.
is accredited by the Singapors Accreditation Councl 1o

- 180 / IEC 17025 : 2005
for specific scope within the field of

Chairman

This Certficate s swarded zubjed. (o (he @rgansations compianca with tha sinled ortera and tnmmes and
exomeilions LA down by the Sngapcre Aocrectation Gourch

This Cartificzsts rury not ba reovoduced axcept with the entien permisaion of the Chaiman

Data is for reference only and is not an endorsement to exceed the datasheet operating conditions.
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The TM-21 extrapolations are based on the IESNA TM-21-11 technical memorandum. The TM-21 lumen maintenance model is based on the flux
data normalized to 1 at 0 hours and the use of an exponential model for flux (time):

Flux(time) = B exp[-alpha*time], where normally B = 1, and alpha > Q.

An L70 extrapolation less than O means that the mode! predicts an increasing flux output with time, i.e. alpha < 0 (see graphs). Generally, this
means that additional test time is needed te determine the long-term lumen maintenance behavior.

Normalized Flux Statistics for I1= 200mA
Ohrs  1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 7000hrs alpha B L70
median = 1.0000 0.9989 09963 0.9933 0.9896 0.9875 0.9845 0.9818
Ts=Tair=105°C average= 1.0000 0.9991 0.8960 0.9931 0.8900 0.9872 0.9842 0.8814 2.9743e-06 1.0020 120,577
stdev= 00000 0.0015 0.0018 0.0023 0.0025 0.0020 0.0019 0.0024 TM-21 L70(7k) > 42,000hrs
min=  1.0000 0.9971 09920 09876 0.9859 0.9830 0.9802 0.8771
max= 1.0000 1.0017 0.9983 0.9963 0.9941 0.9301 0.9870 0.9858

median= 1.0000 1.0009 0.9983 0.9964 0.9939 0.9922 0.9891 0.9868
Ts=Tair=B5°C average = 1.0000 1.0010 0.9982 0.9963 0.9938 0.9918 0.9890 0.9867 2.3391e-06 1.0032 153,833
stdev= 0.0000 0.0013 00017 0.0016 00017 0.0020 0.0017 0.0021 TM-21L70(7k) > 42,000hrs

min= 1.0000 0.9986 0.9944 09932 09905 09881 09855 0.9821

max= 1.0000 1.0030 1.0011 0.9989 0.9965 0.9949 0.9920 0.9917

Lumen Maintenance for If = 200mA
Normalized to 1 at 0 hours

=E
o

o
™

Narmalized Light Qutput
o
(=]
\

0.7 R N SO o
® Ts=85°C, If = 200ma
@ Ts=105°C, If = 200mA
ML limits TM-21 L70(7k) > 42,000hrs
0.6 ‘ 1 —
10° 104 10°
Hours

Deilta u'v' for 1f= 200mA
Ohrs.  100Chrs 2000hrs 3000hrs’ 4000hrs 5000hrs 6000hrs 7000hrs
median= 0.0000 00004 0.0010 0.0014 0.0016 0.0020 0.0022 0.0025
Ts=Tair=106°C average = 0.0000 0.0005 0.0010 0.0014 0.0016 0.0019 0.0022 0.0025
stdev= 0.0000 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
min= 0.0000 0.0002 0.0009 0.0013 0.0015 0.0018 0.0021 0.0022
max = 0.0000 0.0008 0.0011 0.0017 0.0018 0.0020 0.0025 0.0027

median = 0.0000 0.0004 0.0007 0.0009 0.0011 0.0016 0.0018 0.0023

Ts=Tair=85°C average = 0.0000 0.0004 0.0007 0.0009 0.0011 0.0016 0.0018 0.0023
stdev= 00000 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002

min=  0.0000 0.0002 0.0005 0.0007 0.0009 0.0014 0.0016 0.0019

max= 0.0000 0.0007 0.0009 0.0010 0.0014 0.0017 0.0022 0.0025

Lumileds IESNA LM-BO0 test report generated on Tue Dec 26 11:40:45 2017

LUMILEDS CONFIDENTIAL: This document contains confidential and proprietary information of Lumileds LLC.
Any reproduction, use or disclosure hereof without the express written consent of Lumileds LLC is strictly prohibited. Page 9 of 18
Report issued to wei.gu@lumileds.com on Wed Jan 31 19:43:54 2018 "



Luminous Flux [Im] data for tested units

T5= Tair= 85°C, I'= 200mA; Tsz 83°C and Tma 80°C in compliance with LM-80-08

L e R L O

Z B

CCT (1=0)
2842K
2798K
2826K
2821K
2832K
2B13K
2826K
2792K
2822K
2B26K
2803K
2832K
2B17K
2827K
2823K
2835K
2833K
2812K
2812K
2810K

Ohrs  1000hrs 2000hrs 3000hrs 4000hrs 5000hrs

711.300 713.400
733.400 732.400
716.700 718.800
729.800 730.500
743.800 743.600
732.200 733.100
730.300 731.000
743.900 744.000
716.000 715.700
729.100 730.500
728.300 728.100
745.500 746.000
722,100 723.200
705.900 706.400
713.500 714.900
701.900 703.500
729.300 729.600
729.000 731.100
723.900 723.200
734.800 735.900

711.600
729.300
716.300
72B.400
741.600
730.800
728.300
743.000
713.800
728.300
726.000
743.300
720.100
705.400
712.900
702.700
726.500
728.300
722.800
735.400

710.100
728.400
713.900
727.300
740.600
730.100
727.700
741.200
712.600
727.000
725.400
740.700
718.600
702.500
710.800
701.100
725.700
727.900
722.000
733.700

708.800
726.600
713.100
726.900
738.800
727.300
725.000
739.800
711.400
725.200
723.900
738.400
716.100
701.500
707.400
698.500
724.300
726.000
720.600
731.200

707.200
724.700
711.300
725.200
738.100
724.200
723.800
738.000
710.200
724.000
722.200
736.900
714.000
699.400
706.600
698.300
723.800
725.000
719.300
729.300

705.000
722.800
710.000
723.700
735.900
723.400
722.800
735.600
707.700
721.200
720.600
735.500
713.100
696.400
705.500
696.300
721.300
721.700
716.600
726.400

7000hrs
702.500
720.300
708.600
721.300
734.600
721.800
721.600
733.700
706.700
719.500
717.700
733.600
712.000
694.900
703.600
696.100
721.000
719.300
715.800
723.500

Normalized Luminous Flux data for tested units

TE = Tai'= 85°C, 1, = 200mA; Ts > 83°C and Tairz 80°C in compliance with LM-80-08

@ N ot AW N =

CCT (t=0)
2842K
2798K
2826K
2821K
2832K
2813K
2826K
2792K
2822K
2826K
2803K
2832K
2817K
2827K
2823K
2B35K
2833K
2812K
2812K
2810K

Ohrs  1000hrs 2000hrs 3000hrs 4000hrs 5000hrs

1.0000 1.0030
1.0000 0.9986
1.0000 1.0029
1.0000 1.0008
1.0000 0.9997
1.0000 1.0012
1.0000 1.0010
1.0000 1.0001
1.0000 0.9996
1.0000 1.0018
1.0000 0.9997
1.0000 1.0007
1.0000 1.0015
1.0000 1.0007
1.0000 1.0020
1.0000 1.0023
1.0000 1.0004
1.0000 1.0029
1.0000 0.9990
1.0000 1.0015

1.0004
0.9944
0.9994
0.8979
0.8970
0.9981
0.8973
0.9988
0.8969
0.9989
0.9968
0.9970
0.9972
0.9993
0.9992
1.0011
0.9862
0.9890
0.9885
1.0008

0.9983
0.8932
0.8961
0.9964
0.9957
0.9871
0.9964
0.9964
0.9953
0.9971
0.9960
0.9936
0.9852
0.9952
0.9964
0.9989
0.9951
0.9985
0.9974
0.9985

0.8965
0.8907
0.9950
0.9959
0.9933
0.9933
0.9%27
0.9945
0.9936
0.9947
0.9940
0.9905
0.9917
0.9938
0.9915
0.9952
0.9931
0.9959
0.9954
0.9951

0.8942
0.9881
0.9925
0.9936
0.9923
0.9891
0.9911
0.9921
0.9919
0.9930
0.9916
0.9885
0.9888
0.9%08
0.9903
0.9949
0.9925
0.9945
0.9936
0.9925

0.9911
0.9855
0.9907
0.8915
0.9894
0.9880
0.9897
0.9888
0.9884
0.9892
0.9894
0.9866
0.9875
0.9865
0.9888
0.9820
0.9890
0.9800
0.9899
0.9886

‘7000hrs

0.9878
0.9821
0.9887
0.9882
0.8876
0.9858
0.9881
0.9863
0.9870
0.9868
0.9854
0.9840
0.9860
0.9844
0.9861
09917
0.9886
0.9867
0.9889
0.9846
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CIE 1976 u' data for tested units

Ts= Tair= 85°C, I' =200mA; TE > 83°C and Taira 80°C in compliance with LM-80-08

1| 2842K
2| 2798K
3| 2826K
4| 2821K
5| 2832K
6| 2813K
7| 2826K
8| 2792K
9| 282z2K
10| 2828K
11| 2803K
12| 2832K
13| 2817K
14| 2827K
15| 2823K
16| 2835K
17| 2833K
18| 2812K
19| 2812K
20| 2810K

Ohrs

1000hrs 2000hrs 300Chrs 4000hrs

5000hrs 6000hrs 7000hrs

0.2568
0.2583
0.2574
0.2575
0.2571
0.2577
0.2572
0.2585
0.2575
0.2574
0.2580
0.2572
0.2577
0.2574
0.2576
0.2562
0.2570
0.2578
0.2576
0.2580

0.2561
0.2577
0.2569
0.2570
0.2567
0.2573
0.2568
0.2581
0.2571
0.2570
0.2577
0.2569
0.2573
0.2571
0.2573
0.2560
0.2566
0.2573
0.2572
0.2577

0.2564 0.2564 0.2564
0.2580 0.2580 0.2578
0.2572 0.2571 0.2570
0.2571 0.2570 0.2569
0.2570 0.2568 0.2568
0.2575 0.2574 0.2573
0.2571 0.2568 0.2568
0.2585 0.2583 0.2583
0.2573 0.2571 0.2571
0.2572 0.2570 0.2570
0.2579 0.2577 0.2577
0.2569 0.2568 0.2568
0.2575 0.2573 0.2573
02573 0.2571 0.2571
0.2574 0.2573 0.2573
0.2561 0.2559 0.2559
0.2568 0.2566 0.2567
0.2575 0.2573 0.2574
0.2575 0.2573 0.2574
0.2578 0.2576 0.2577

0.2561 0.2557 0.2555
0.2578 0.2572 0.2570
0.2569 0.2563 0.2562
0.2568 0.2562 0.2561
0.2566 0.2560 0.2559
0.2572 0.2562 0.2563
0.2567 0.2560 0.2559
0.2581 0.2576 0.2574
0.2570 0.2564 0.2563
0.2569 0.2563 0.2562
0.2576 0.2571 0.2569
0.2567 0.2561 0.2559
0.2572 0.2566 0.2564
0.2569 0.2564 0.2562
0.2571 0.2567 0.2565
0.2558 0.2553 0.2550
0.2565 0.2560 0.2559
0.2572 0.2568 0.2565
0.2572 0.2567 0.2565
0.2575 0.2570 0.2568

Ts o~ Tair
(1] 2842k
2| 2798k
3| 2826K
4| 2821K
5| 2832K
6| 2813K
7| 2826k
8| 2792k
9| 2822K
10| 2826K
11| 2803k
12| 2832K
13| 2817K
14| 2827K
15| 2823K
16| 2835K
17| 2833K
18| 2812k
19| 2812K
20| 2810K

CIE 1976 v' data for tested
=85°C, | = 200mA;

units

Tsz 83°C and Taire 80°C in compliance with LM-80-08

Ohrs

1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs

0.5232
0.5252
0.5237
0.5242
0.5238
0.5243
0.5246
0.5256
0.5239
0.5237
0.5256
0.5234
0.5241
0.5234
0.5233
0.5272
0.5241
0.5246
0.5256
0.5242

0.5230
0.5248
0.5236
0.5241
0.5237
0.5249
0.5245
0.5255
0.5237
0.5235
0.5255
0.5233
0.5240
0.5232
0.5233
0.5272
0.5239
0.5245
0.5255
0.5241

0.5228 0.5225 0.5222
0.5243 05244 0.5239
0.5230 0.5229 0.5225
0.5234 0.5234 0.5231
05231 05230 0.5229
0.5243 0.5241 0.5238
0.5239 0.5237 0.5235
0.5250 0.5248 0.5246
0.5232 0.5230 0.5228
0.5229 0.5229 0.5227
0.5248 0.5248 0.5246
05227 0.5226 0.5223
05235 0.5233 0.5230
05228 0.5226 0.5223
0.5227 0.5226 0.5223
0.5267 0.5266 0.5263
0.5235 0.5233 0.5231
0.5239 0.5237 0.5234
0.5250 0.5249 0.5246
05236 0.5235 0.5232

05219 05218 0.5214
0.5236 0.5234 0.5232
0.5221 0.5220 0.5217
0.5227 0.5224 0.5222
0.5223 0.5221 0.5217
0.5234 0.5233 0.5229
05231 05231 0.5225
0.5242 0.5243 (0.5237
05224 0.5224 0.5218
0.5222 0.5223 0.5217
0.5242 0.5242 0.5236
0.5219 0.5220 0.5215
0.5226 0.5226 0.5222
0.5219 05219 0.5214
0.5218 05219 05214
0.5259 0.5259 0.5254
0.5226 0.5227 0.5225
0.5230 0.5231 0.5229
0.5241 0.5242 0.5241
0.5228 0.5228 0.5226
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Delta u'v' data for tested units

TB= Ta"= 85°C, I'= 200mA; T'i 283°C and Talr2 80°C in compliance with LM-80-08
'1000hrs 2000hrs 3000hrs 4000hrs

1] 2842K
2| 2798K
3| 2826K
4| 2821K
5| 2832K
6| 2813K
7| 2826K
8| 2792K
9 | 2822K
10| 2826K
11} 2803K
12| 2832K
13| 2817K
14| 2827K
16| 2823K
16| 2835K
17| 2833K
18| 2812K
19| 2812K
20| 2810K

Ohrs

5000hrs’

6000hrs  7000hrs

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0007
0.0007
0.0005
0.0005
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0003
0.0003
0.0004
0.0004
0.0003
0.0002
0.0004
0.0005
0.0004
0.0003

0.0006
0.0009
0.0007
0.0009
0.0007
0.0006
0.0007
0.0006
0.0007
0.0008
0.0008
0.0008
0.0008
0.0006
0.0006
0.0005
0.0006
0.0008
0.0006
0.0006

0.0008 0.0011
0.0009 0.0014
0.0009 0.0013
0.0009 0.0013
0.0009 0.0009
0.0008 0.0012
0.0010 0.0012
0.0008 0.0010
0.0010 0.0012
0.0009 0.0011
0.0008 0.0010
0.0009 0.0012
0.0009 0.0012
0.0009 0.0011
0.0008 0.0010
0.0007 0.0009
0.0009 0.0010
0.0010 0.0013
0.0008 0.0010
0.0008 0.0010

0.0015
0.0017
0.0017
0.0017
0.0016
0.0016
0.0016
0.0015
0.0016
0.0016
0.0015
0.0016
0.0016
0.0016
0.0016
0.0014
0.0016
0.0017
0.0016
0.0015

0.0018 0.0022
0.0021 0.0024
0.0020 0.0023
0.0022 0.0024
0.0020 0.0024
0.0022 0.0024
0.001¢ 0.0025
0.0016 0.0022
0.0018 0.0024
0.0018 0.0023
0.0017 0.0023
0.0018 0.0023
0.0019 0.0023
0.0018 0.0023
0.0017 0.0022
0.0016 0.0022
0.0017 0.0019
0.0018 0.0021
0.0017 0.0019
0.0017 0.0020

(1] 2842K
2| 2798k
3| 2826K
4| 2821k
5| 2832k
6| 2813K
7| 2826K
8| 2rezk
9| 2820k
10| 2826K
11| 2803K
12| 2832K
13| 2817K
14| 2827K
15| 2823K
16| 2835K
17| 2833K
18| 2812K
19| 2812K
20| 2810K

Forward Voltage [V] data for tested units
Ts =2 Tair= 85°C, I' = 200mA; T5 = 83°C and Tair = 80°C in compliance with LM-80-08

Ohrs

- 1000hrs

2000hrs

3000hrs  4000hrs

5000hrs

6000hrs 7000hrs

24.970
24.670
24.890
24.980
25.660
25.050
25.330
25.310
24.990
24.930
24.990
25.380
25.000
24.930
25.250
25.130
25.100
24.700
24.840
24.910

25.000
24.660
24.910
25.000
25.690
25.070
25.350
25.320
25.000
24.950
25.010
25.400
25.020
24.950
25.260
25,180
25.130
24.740
24.860
24.830

24.980
24.640
24.880
24,980
25.660
25.050
25.330
25.320
24,990
24.930
24,980
25.390
25.010
24.950
25.240
25.170
25.110
24.710
24.860
24.930

24.980 24.980
24.650 24.650
24.900 24.870
25.000 24.980
25,680 25.680
25.060 25.050
25.340 25.320
25310 25.310
24.990 24.990
24.940 24.930
25.000 25.000
25.390 25.370
25.010 25.000
24.940 24.830
25.240 25.230
25.160 25.160
25110 25.100
24730 24.700
24870 24.850
24,930 24.930

24.980
24.640
24,870
24.970
25.650
25.040
25.320
25.300
24.980
24.930
24.990
25.370
24.990
24.920
25.220
25.150
25.090
24.690
24.830
24.910

24,970 24.980
24.650 24.640
24.870 24.870
24.970 24.970
25.650 25.630
25.030 25.030
25310 25.300
25.200 25.280
24.970 24.970
24.920 24.920
24990 24.980
25370 25.370
24.980 24.990
24.920 24.920
25.240 25.230
25.160 25.150
25.110 25.140
24710 24.740
24.850 24.880
24920 24.950
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Luminous Flux [Im] data for tested units

T5= Tair= 105°C, l,=200mA; T_>103°C and Tair2 100°C in compliance with LM-80-08

W W NGO O BR W N =

- o

CCT (t=0)
2802K
2834K
2B15K
2821K
2788K
2834K
2822K
2821K
2813K
2802K
2822K
2816K
2812K
2816K
2824K
2819K
2818K
2828K
2808K
2808K

Ohrs
713.900
737.300
737.000
744.600
721.600
714.000
707.600
723.600
712.600
749.900
713.800
723.800
747.100
735.000
738.900
752.300
757.600
720.200
710.800
742.100

1000hrs 2000hrs, 3000hrs 4000hrs 5000hrs
712,500 711.800 711.000
735.400 734.500 732.600

736.700
743.700
721.800
712.800
706.100
723.000
710.500
748.700
713.400
721.700
746.000
736.200
738.800
753.600
755.400
721.100
710.100
742.700

733.700
742.500
720.100
711.700
705.000
719.200
709.600
746.200
711.400
718.000
742.600
733.000
736.100
751.000
751.800
719.000
707.800
740.700

731.000
740.800
718.700
708.700
703.000
716.800
707.300
743.600
709.400
714.800
740.700
731.800
733.000
748.400
749.500
717.500
705.900
738.700

709.700
731.400
728.700
739.700
716.700
706.700
700.600
715.700
704.900
740.300
705.600
713.700
737.300
729.000
729.800
745.300
746.900
715.100
703.300
736.600

706.400
728.700
726.800
737.200
713.800
704.700
699.700
713.300
704.300
739.500
703.800
711.500
735.400
726.200
72B.500
743.800
745.800
712.400
701.100
733.900

704.300
725.500
725.600
734.700
712.200
701.300
697.100
711.000
700.900
737.500
702.400
709.600
733.800
724.600
727.700
741.700
742.600
709.500
700.200
730.600

7000hrs
702.900
721.700
724.500
734.000
709.100
699.500
694.600
709.200
698.300
734.400
702.200
707.200
731.000
721.700
727.000
738.800
741.100
707.400
697.100
728.800

Normalized Luminous Flux data for tested units

Ts = Ta"= 105°C, | = 200mA; Ts 2103°C and T_,2100°C in compliance with LM-80-08
1000hrs 2000hrs 3000hrs 4000hrs 5000hrs

© W N DU R W N =

- o

CCT (t=0)
2802K
2834K
2815K
2821K
2788K
2834K
2822K
2821K
2813K
2802K
2822K
2816K
2812K
2816K
2824K
2818K
2818K
2828K
2808K
2808K

Ohrs
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.9980
0.9974
0.9996
0.9988
1.0003
0.9983
0.9979
0.9992
0.9971
0.9984
0.9994
0.9971
0.9985
1.0016
0.9999
1.0017
0.9971
1.0012
0.8990
1.0008

0.9971
0.9962
0.9955
0.9972
0.9979
0.9968
0.9963
0.9939
0.9958
0.9951
0.9966
0.9920
0.8940
0.8973
0.9962
0.8983
0.9923
0.9983
0.9958
0.9881

0.9959
0.9936
0.9919
0.9949
0.9960
0.9926
0.9935
0.8907
0.9926
0.9916
0.9938
0.9876
0.9914
0.9956
0.8920
0.9948
0.9893
0.9963
0.9831
0.9954

0.9941
0.9920
0.9887
0.9934
0.9932
0.9898
0.9901
0.8891
0.9892
0.9872
0.8885
0.9860
0.9869
0.9918
0.9877
0.9907
0.9859
0.9929
0.9894
0.9926

0.9895
0.9883
0.9862
0.9901
0.9892
0.8870
0.9888
0.9858
0.9884
0.9861
0.8860
0.8830
0.9843
0.9880
0.9859
0.9887
0.9844
0.9892
0.9864
0.9890

0.0866
0.9840
0.9845
0.9867
0.9870
0.9822
0.9852
0.9826
0.8836
0.9835
0.9840
0.8804
0.9822
0.9859
0.9848
0.9859
0.9802
0.9851
0.9851
0.9845

7000hrs

0.9846
0.9788
0.9830
0.9858
0.9827
0.9797
0.9816
0.9801
0.9799
0.9793
0.9837
0.9771
09785
09819
0.9839
0.9834
0.9782
0.9822
0.9807
0.9821
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CIE 1976 u' data for tested units

T =T, =105°C, | =200mA; T_>103°C and T,z 100°C in compliance with LM-80-08

1] 2802K
2| 2834K
3| 2815k
4| 2821K
5| 2788K
6| 2834K
7| 2822k
8| 2821k
9| es13K
10| 2802K
11| 2822K
12| 2816K
13| 2812k
14| 2816K
15| 2824K
16| 2819K
17| 2818K
18| 2828K
19| 2809K
20| 28B08K

Ohrs

1000hrs

2000hrs 3000hrs 4000hrs

5000hrs

6000hrs

7000hrs

0.2582
0.2569
0.2577
0.2576
0.2587
0.2570
0.2573
0.2568
0.2576
0.2582
0.2573
0.2575
0.2577
0.2577
0.2573
0.2575
0.2576
0.2570
0.2580
0.2579

0.2579
0.2565
0.2572
0.2570
0.2582
0.2563
0.2568
0.2565
0.2572
0.2578
0.2569
0.2570
0.2574
0.2573
0.2570
0.2572
0.2572
0.2568
0.2573
0.2574

0.2580
0.2567
0.2575
0.2573
0.2584
0.2566
0.2571
0.2566
0.2573
0.2579
0.2570
0.2572
0.2574
0.2574
0.2571

0.2573
0.2574
0.2570
0.2576
0.2577

0.2577
0.2564
0.2571
0.2570
0.2581
0.2562
0.2568
0.2563
0.2570
0.2576
0.2567
0.2569
0.2572
0.2571
0.2567
0.2570
0.2570
0.2565
0.2572
0.2573

0.2577
0.2564
0.2572
0.2571
0.2581
0.2563
0.2568
0.2564
0.2571
0.2576
0.2568
0.2570
0.2572
0.2571
0.2567
0.2570
0.2570
0.2566
0.2573
0.2574

0.2576
0.2563
0.2571
0.2570
0.2580
0.2562
0.2567
0.2563
0.2569
0.2576
0.2566
0.2569
0.2571
0.2570
0.2567
0.2570
0.2569
0.2565
0.2572
0.2573

0.2571
0.2558
0.2566
0.2565
0.2575
0.2657
0.2562
0.2557
0.2564
0.2571
0.2561
0.2563
0.2565
0.2565
0.2561
0.2564
0.2564
0.2559
0.2566
0.2567

0.2570
0.2555
0.2563
0.2562
0.2572
0.2555
0.2560
0.2556
0.2563
0.2570
0.2560
0.2562
0.2566
0.2565
0.2562
0.2563
0.2564
0.2559
0.2566
0.2567

1| 2802K
2| 2834K
3| 2815K
4| 2821K
5| 2788K
6| 2834K
7| 2822K
B | 2821K
9| 2813K
10| 2802K
11| 2822K
12| 2816K
13| 2812K
14| 2816K
15| 2824K
16| 2819K
17| 2818K
18| 2828K
19| 2808K
20| 2808K

CIE 1976 v' data for tested units
T =T,=105°C, | =200mA; T _>108°Cand T =100°C in

compliance with LM-80-08

Ohrs  1000hrs

2000hrs 3000hrs 4000hrs. 5000hrs 6000hrs 7000hrs

0.5249
0.5243
0.5248
0.5237
0.5255
0.5239
0.5250
0.5274
0.5254
0.5248
0.5249
0.5253
0.5251
0.5242
0.5245
0.5246
0.5243
0.5250
0.5243
0.5251

0.5248
0.5242
0.5243
0.5234
0.5252
0.5237
0.5248
0.5274
0.5253
0.5248
0.5248
0.5251
0.5249
0.5241
0.5243
0.5245
0.5241
0.5249
0.5240
0.5249

0.5240
0.5234
0.5236
0.5226
0.5245
0.5230
0.5241
0.5264
0.5244
0.5238
0.5239
0.5243
0.5241
0.5233
0.5236
0.5237
0.5234
0.5241
0.5233
0.5241

0.5237
0.5231
0.5233
0.5223
0.5241
0.5225
0.5237
0.5262
0.5241
0.5235
0.5235
0.5239
0.5237
0.5229
0.5232
0.5233
0.5229
0.5238
0.5228
0.5238

0.5235
0.5228
0.5231
0.5222
0.5239
0.5224
0.5236
0.5260
0.5239
0.5232
0.5232
0.5237
0.5236
0.5226
0.5230
0.5231
0.5227
0.5234
0.5227
0.5237

0.5231
0.5225
0.5227
0.5218
0.5236
0.5221
0.5232
0.5257
0.5236
0.5229
0.5230
0.5234
0.5232
0.5224
0.5227
0.5228
0.5224
0.5233
0.5225
0.5232

0.5230
0.5224
0.5228
0.5219
0.5236
0.5220
0.5231
0.5256
0.5235
0.5229
0.5229
0.5234
0.5232
0.5223
0.5225
0.5227
0.5223
0.5231
0.5222
0.5230

0.5231
0.5221
0.5224
0.5215
0.5233
0.5217
0.5228
0.5255
0.5233
0.5226
0.5226
0.5231
0.5230
0.5221
0.5224
0.5224
0.5221
0.5228
0.5220
0.5230
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Delta u'v' data for tested units
Ts = Tair= 105°C, 1= 200mA; Ts =>103°C and Tairz 100°C in compliance with LM-80-08

Ohrs ' 1000hrs 2000hrs '3000hrs  4000hrs 5000hrs 6000hrs 7000hrs
2802K [0.0000 0.0003 0.0009 0.0013 0.0015 0.0019 0.0022 0.0022
2834K |0.0000 0.0004 00009 0.0013 00016 0.0019 0.0022 0.0026
2815K |0.0000 0.0006 0.0010 0.0014 0.0016 0.0020 0.0021 0.0026
2821K |0.0000 0.0007 0.0011 0.0015 0.0016 0.0020 0.0021 0.0026
2788K |(0.0000 0.0006 0.0010 0.0015 0.0017 0.0020 0.0022 0.0027
2834K |0.0000 0.0007 0.0010 0.0016 0.0017 0.0020 0.0023 0.0027
2822K |0.0000 0.0005 0.0009 0.0014 0.0015 0.0019 0.0022 0.0026
2821K |0.0000 0.0003 0.0010 0.0013 0.0015 0.0018 0.0021 0.0022
2813K (0.0000 0.0004 0.0010 0.0014 0.0016 0.0019 0.0022 0.0025
2802K |0.0000 0.0004 0.0010 0.0014 0.0017 0.0020 0.0022 0.0025
2822K |0.0000 0.0004 0.0010 0.0015 0.0018 0.0020 0.0023 0.0026
12| 2816K |0.0000 0.0005 0.0010 0.0015 0.0017 0.0020 0.0022 0.0026
13 2812K (0.0000 0.0004 0.0010 0.0015 0.0016 0.0020 00022 0.0024
14| 2816K |0.0000 0.0004 0.0008 0.0014 0.0017 00019 0.0022 0.0024
15| 2824K [0.0000 0.0004 0.0009 0.0014 0.0016 0.0019 0.0023 0.0024
16| 2819K |0.0000 0.0003 0.0003 0.0014 0.0016 00019 0.0022 0.0025
17| 281BK |0.0000 0.0004 0.0009 0.0015 0.0017 0.0020 0.0023 0.0025
18| 2828K |0.0000 0.0002 0.0009 0.0013 0.0016 0.0018 0.0022 0.0024
19| 2809K |0.0000 0.0008 0.0011 0.0017 0.0017 0.0020 0.0025 0.0027
20| 2808K |0.0000 0.0005 0.0010 0.0014 0.0015 0.0020 0.0024 0.0024

:amm-ﬂmmanAI

Forward Voltage [V] data for tested units
T, =T,=105C, If= 200mA; T.2103°C and Ta!‘r2 100°C in compliance with LM-80-08

Ohrs  1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 7000hrs

1| 2802K |24.860 24.870 24.860 24.880 24.870 24.860 24.860 24.870
2| 2834K |25.270 25270 25260 25290 25.280 25.260 25.260 25.260
3| 2815K |25.210 25220 25200 25210 25210 25200 25220 25.200
4| 2821K |24.980 24.990 24.970 24.990 24.990 24.970 24.990 24.980
5| 278BK |25.130 25.150 25.130 25.140 25130 25.120 25,140 25.130
6| 2834K |25.210 25230 25220 25.220 25.220 25.210 25.220 25.220
7| 2822K |24.830 24.850 24.840 24.840 24.860 24.830 24.840 24.840
B | 2821K |25.150 25.170 25.140 25.160 25.180 25.150 25.160 25.160
9| 2813K |24.950 24.970 24.950 24.960 24.980 24.940 24.950 24.960
10| 2802K (24.910 24.940 24.890 24.910 24.890 24.880 24.900 24.890
11| 2822K |24.870 24.890 24.870 24.890 24.870 24.860 24.880 24.880
12| 2816K |24.630 24.630 24.620 24.630 24620 24.620 24.630 24.630
13| 2812K |25.250 25.250 25.240 25.260 25.240 25.230 25240 25.260
14| 2816K |24.980 25.000 25.000 25.030 24.990 24.990 25.000 25.010
15| 2824K |24.970 24.990 24.990 24.990 24.970 24.970 24.970 24.980
16| 2819K |24.660 24.680 24.6B0 24670 24650 24.660 24.660 24.670
17) 2818K |25.050 25.060 25.050 25.080 25.040 25.040 25040 25.050
18| 2828K |24.670 24610 24.610 24.620 24.590 24.600 24.590 24.600
19| 2809K |[25.370 25390 25.380 25380 25370 25380 25380 25.370
20| 2808K |24.980 24.990 24.980 24.990 25.000 24.970 24970 24.980
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Disclaimer

Neither Lumileds Holding B.V. nor its affiliates shall be liable for any kind of loss of data or any other damages, direct, indirect or consequential,
resulting from the use of the provided information and data. Although Lumileds Holding B.V. and/or its affiliates have attempted to provide the most
accurate information and data, the materials and services information and data are provided "as is," and neither Lumileds Holding B.V. nor its
affiliates warrants or guarantees the contents and correctness of the provided information and data. Lumileds Holding B.V. and its affiliates reserve
the right to make changes without notice. You as user agree to this disclaimer and user agreement with the download or use of the provided
materials, information and data.

Company Information

Lumileds is a leading provider of power LEDs for everyday lighting applications. The company's records for light output, efficacy and thermal
management are direct results of the ongoing commitment to advancing solid-state lighting technology and enabling lighting solutions that are
more environmentally friendly, help reduce CO2 emissions and reduce the need for power plant expansion. Lumileds LUXEON LEDs are enabling
never before possible applications in outdoor lighting, shop lighting, home lighting, digital imaging, display and automotive lighting.

Lumileds is a fully integrated supplier, producing core LED material in all three base colors, (red, green, blue) and white. Lumileds has R & D
centers in San Jose, California and in the Netherlands, and production capabilities in San Jose, Singapore and Penang, Malaysia. Founded in
1999, Lumileds is the high flux LED technology leader and is dedicated to bridging the gap between solid-state technology and the lighting world.
More information about the company's LUXEON LED products and solid-state lighting technologies can be found at www.lumileds.com.
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Appendix: Additional Projected Extrapolations per IESNA TM-21-11

Projected L75 extrapolations per IESNA TM-21-11

If = 200mA
Ts =105°C 97,380
Ts =85°C 124,337
Projected Lso extrapolations per IESNA TM-21-11
If = 200mA
Ts = 105°C 75,682
Ts =85°C 96,745
Projected Las extrapolations per IESNA TM-21-11
If = 200mA
Ts =105°C 55,299
Ts =85°C 70,826
Projected L90 extrapolations per [ESNA TM-21-11
If = 200mA
Ts =105°C 36,082
Ts=85°C 46,390
Projected L95 extrapolations per IESNA TM-21-11
If = 200mA
Ts =105°C 17,904
Ts =85°C 23,275
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Projected L100 extrapolations per IESNA TM-21-11

If = 200mA
Ts =105°C 0
Ts =85°C 1,355
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ILLUMINATION

LUXEON 5050

High efficacy and superior robustness
in a multi-die, high power package,
enabling cost-effective system design

LUXEON 5050 is a multi-die, high power package that provides high
luminance from a super robust package to enable cost effective, single
optic and directional fixture designs. LUXEON 5050 uses an industry
standard 5050 surface mount package with a small Light Emitting Surface
(LES). LUXEON 5050 comes in 70CRI, 80CRI and S0CRI with a wide range
of CCTs, and offers hot-color targeting to ensure that the LEDs are within

color target at application conditions of 85°C.

FEATURES AND BENEFITS PRIMARY APPLICATIONS
Superior Im/W enables outstanding efficacy in end application High Bay

Extremely reliable packa-ge design affirms long lifetime in harsh environments ™ Low Bay
ﬁ_ﬁt;(uE%Elogé%gsd;j;grg chErSs)a[%hanced sulfur protection capability Floodlights

Two voltage configurations are compatible with low cost high efficacy drivers Wall Pack

Low R, enables effective thermal dissipation design for higher efficiency More...

Hot-color targeting ensures color is within ANSI bin at 85°C

3-step and 5-step MacAdam ellipse binning structure ensures excellent
color uniformity

1. Refer toreliability datasheet for more detalls

us
Na, ES07562
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General Product Information

Product Test Conditions

LUXEON 5050 LEDs are tested with a 20ms monopulse specified below at a junction temperature, Ty of 25°C. Forward voltage
and luminous flux are binned at a T, of 25°C, while color is hot-targeted at a T of 85°C.

160mA - LUXEON 5050 (Round LES) - 24V and LUXEON 5050 (Sguare LES) - 20V
640mA - LUXEON 5050 (Round LES) - 6v
800mA - LUXEON 5050 (Square LES) - 6V

Part Number Nomenclature
Part numbers for LUXEON 5050 follow the convention below:

L1I50-AABB50CCO000DO

Where:
A A - designates nominal ANSI CCT (22=2200K, 27=2700K, 30=3000K, 35=3500K 40=4000K, 50=5000K,
57=5700K, 65=6500K) ‘
BB - designates minimum CRI (70=70CRI, 80=80CRI, 90=90CRI)
C C -  designates voltage (06=6V, 24=24V, 30=30V)
D - designates product type (0=Round LES, S=Square LES)

Therefore, the following part number is used for a LUXEON 5050 Square LES, 3000K 80CRI, 30V

L150-30805030000S0

Lumen Maintenance

Please contact your local Sales Representative or Lumileds Technical Solutions Manager for more information about the long-
term performance of this product.

Environmental Compliance

Lumileds LLC is committed to praviding environmentally friendly products to the solid-state lighting market. LUXEON 5050 is
compliant to the European Union directives on the restriction of hazardous substances in electronic equipment, namely the
RoHS Directive 2011/65/EU and REACH Regulation (EC) 1907/2006. Lumileds LLC will not intentionally add the following restricted
materials to its products: lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyls (PBB) or polybrominated
diphenyl ethers (PBDE).
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Performance Characteristics

Product Selection Guide

Table 1. Product performance of LUXEON 5050 at specified test current, T=25°C.

PROBUCE | RN - s e i Tgfl‘éké‘w;w\?#s cURRENT PART NUMBER
MINIMUM TYPICAL (mA)

2200K 70 515 568 145 160 L150-2270502400000

2700K 70 535 620 158 160 L150-2770502400000

3000K 70 553 540 163 160 L150-3070502400000

3500K 70 600 652 166 160 L150-3570502400000

4000K 70 580 675 172 160 L150-4070502400000

5000K 70 580 572 171 160 L150-5070502400000

5700K 70 570 651 169 160 L150-5770502400000

500K 70 570 655 167 160 L150-6570502400000

2200K 80 440 500 128 160 L150-2280502400000

2700K 80 500 572 146 160 L150-2780502400000

Lﬁgﬁ?g ESSS)U 3000K 80 516 595 152 160 L150-3080502400000
Jay 3500K 80 527 605 154 160 L150-3580502400000
2000K 80 539 630 167 160 L150-4080502400000

5000K 80 539 630 161 160 L150-5080502400000

5700K 80 539 630 161 160 L150-5780502400000

6500K 30 539 617 157 160 L150-6580502400000

2700K 90 414 475 121 160 L150-2790502400000

3000K 90 428 490 125 160 L150-3080502400000

3500K 90 445 510 130 160 L150-3580502400000

4000K 90 456 530 135 160 L150-4090502400000

5000K 90 456 530 135 160 L150-5090502400000

5700K 90 456 530 135 160 L150-5790502400000

2200K 70 515 568 145 640 L150-2270500600000

2700K 70 535 620 158 640 L150-2770500600000

3000K 70 553 640 163 640 L150-3070500600000

3500K 70 600 652 166 640 L150-3570500600000

4000K 70 580 675 172 640 L150-4070500600000

5000K 70 580 672 171 640 L150-5070500600000

5700K 70 570 661 169 640 L150-5770500600000

6500K 70 570 655 167 640 L150-6570500600000

2200K 80 440 500 128 640 L150-2280500600000

2700K 20 500 572 146 640 L150-2780500600000

L[LFJQ);E??Q ES;O 3000K 20 516 595 152 640 L150-3080500600000
v 3500K 80 527 605 154 640 L150-3580500600000
4000K 80 539 630 161 640 L150-4080500600000

5000K 80 539 630 161 640 L150-5080500600000

5700K 80 539 630 161 640 L150-5780500600000

500K 80 539 617 157 640 L150-6580500600000

2700K 90 414 475 121 640 L150-2790500600000

3000K 90 428 490 125 640 L150-3090500600000

3500K 90 445 510 130 640 L150-3590500600000

4000K a0 456 530 135 640 L150-4090500600000

5000K 90 456 530 135 640 L150-5090500600000

5700K 90 456 530 135 540 L150-5790500600000

Table 1 continued on next page:

1. Correlated colar temperature 1s hat targeted at T=85°C

2. Luminaus flux and CRI are based upon mounted package on highly reflective surface at T=25°C, Typical CRIis approximately 2 points higher than the mimmum CRI specified, but this

1s nat guaranteed

3. Lumileds maintains a tolerance of =2 an CRI and +7% on lurminous flux measurements
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Table 1. Product performance of LUXEON 5050 at specified test current, T=25°C, Continued.

probucy } (WORNRAL ¥ ‘WAFIRAUN s e T‘;';'Fcl‘ékéym:‘;&‘)’s CURRENT PART NUMBER
MINIMUM TYPICAL (mA)

2200K 70 621 690 147 160 L150-2270503000050

2700K 70 693 770 158 160 L150-2770503000050

3000K 70 720 800 164 150 L150-3070503000050

3500K 70 729 810 166 160 L150-3570503000050

4000K 70 743 825 169 160 L150-4070503000050

5000K 70 743 825 169 160 L150-5070503000050

5700K 70 738 820 168 160 L150-5770503000050

500K 70 720 800 164 160 L150-6570503000050

2200K 80 536 630 129 160 L150-2280503000050

2700K 80 650 695 142 150 L150-2780503000050

L(‘ggﬁgrg ESS)D 3000K 80 665 715 147 160 L150-30805030000S0
20v 3500K 80 679 730 150 160 L150-3580503000050
4000K 80 700 750 154 160 L150-4080503000050

5000K 80 702 755 155 160 L150-5080503000050

5700K 80 700 750 154 160 L150-5780503000050

500K 30 688 740 152 160 L150-6580503000050

2700K a0 558 600 123 160 L150-2790503000050

3000K 90 586 630 129 160 L150-3030503000050

3500K 90 600 640 131 160 L150-3530503000050

4000K 90 609 655 134 160 L150-4030503000050

5000K 90 618 665 136 160 L150-5090503000050

S700K 90 605 650 133 160 L150-5790503000050

2200K 70 621 690 141 800 L150-2270500600050

2700K 70 693 770 158 300 L150-2770500600050

3000K 70 720 800 164 800 L150-3070500600050

3500K 70 729 810 166 800 L150-3570500600050

4000K 70 743 825 169 800 L150-4070500600050

5000K 70 743 825 169 800 L150-5070500600050

5700K 70 738 820 168 800 L150-5770500600050

6500K 70 720 800 164 800 L150-6570500600050

2200K 80 586 630 129 800 L150-2280500600050

2700K 80 650 695 142 800 L150-2780500600050

L(g;‘igr'z Egg? 3000K 80 665 715 147 200 L150-3080500600050
LY 3500K 80 679 730 150 800 L150-3580500600050
4000K 30 700 750 154 800 L150-4080500600050

5000K 80 702 755 155 800 L150-5080500600050

5700K 30 700 750 154 800 L150-5780500600050

6500K 80 688 740 152 800 L150-6580500600050

2700K 50 558 600 123 800 L150-2790500600050

3000 90 586 630 129 800 L150-3030500600050

3500K 90 600 640 131 800 L150-35905006000S0

4000K 90 609 655 134 800 L150-4090500600050

5000 90 618 665 136 800 L150-5090500600050

5700K 90 605 650 133 800 L150-5790500600050

Notes for Table 1:

1. Correlated color temperature i1s not targeted at T=85°C

2. Luminous flux and CRI are based upon mounted package on highly reflective surface at T=25"C Typical CRIis approximately 2 paints higher than the minimum CRI specified, but this

is not guaranteed.

3. Lumilecs maintains & tolerance of +2 on CRI and £7% on luminous flux measurements.
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Optical Characteristics

Table 2. Optical characteristics for LUXEON 5050 at test current, T=25°C.

PART NUMBER TYPICAL TOTAL INCLUDED ANGLE™ TYPICAL VIEWING ANGLE @
L150-x00xx50xx000x0 138° 116°
Notes for Table 2:
1. Total angle at which 30% of total luminous flux is captured.
2. Viewing angle is the off axs angle from the LED centerline where the luminous intensity is % of the peak value
Electrical and Thermal Characteristics
Table 3. Electrical and thermal characteristics for LUXEON 5050 at test current, T=25°C.
FORWARD VOLTAGE"(V)) TYPICAL TEMPERATURE TYPICAL THERMAL
PART NUMBER COEFFICIENT OF FORWARD RESISTANCE—JUNCTION
MINIMUM I TYPICAL | MAXIMUM VOLTAGE®(mV/°C) TO SOLDER PAD (°C/W)
L150-xxxx502400000 235 244 265 -12 24
L150-xxxx500600000 5.8 6.1 6.6 -3 24
L150-xxxx503000050 290 30.5 320 -15 1.4
L150-xxxx500600050 5.8 6.1 6.6 -3 1.4
Notes for Table 3:
1. Lumileds maintains a talerance of 1% on forward voltage measurements.
2. Measured between 25°C and 85°C.
Absolute Maximum Ratings
Table 4. Absolute maximum ratings for LUXEON 5050.
PARAMETER MAXIMUM PERFORMANCE
240mA for L150-xxxx502400000
4 800mA for L150-xxxx500600000
0.2
B Fopvisrd eure 240mA for L150-0xx503000050
1000mA for L150-xxxx500600050
300mA for L150-xxxx502400000
i 1000mA for L150-xxxx 500600000
Peak Pulsed Forward Current 300mA for L150-xxxx503000050
1250mA for L150-xxxx500600050
LED Junction Temperature " (DC & Pulse) 125°C
ESD Sensitivity (ANSI/ESDA/JEDEC JS-001-2012) Class 2
Operating Case Temperature ! 105°C
LED Storage Temperature -40°C 1o 105°C
Allowable Reflow Cycles 3
Reverse Voltage (V) LUXEON LEDs are not designed te be driven in reverse bias

Notes for Table 4:
1

Proper current derating must be cbserved ta maintain the junction remperature below the maximum allowable junction temperature.
2. Residual peniodic variations due te power conversion from alternating current (AC) ta direct current {DC), also called “ripple.” are acceptable i the follewing condirions are met:

- The frequency of the ripple current is 100Hz ar higher

- The average current for each cycle does not exceed the maximum allowasle DC forward current

~ The maximum smplitude of the ripple does not exceed the maximum pezk pulsed forward current
3. AU 10% duty cycle with pulse widrth of 10ms
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Characteristic Curves

Spectral Power Distribution Characteristics
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Figure 1a. Typical normalized power vs. wavelength for L150-xx7050xx000x0 at test current, T=25°C.
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Figure 1b. Typical normalized power vs. wavelength for L150-xx8050xx000x0 attestcurrent,ﬂ:25°c.
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Figure 1c. Typical normalized power vs, wavelength for L150-xx9050xx000x0 at test current, T=25°C.

Light Output Characteristics
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Figure 2. Typical normalized light output vs. junction temperature for L150-xxxx50xx000x0 at specified test current.
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Figure 3a. Typical normalized light output vs. forward current for L150-xxxx50xx000x0, T=25°C.
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Figure 3b. Typical normalized light output vs. forward current for L150-xxxx500600000, T=25°C.
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Figure 3c. Typical normalized light output vs. forward current for L150-xxxx500600050, T=25°C.

Forward Current Characteristics
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Figure 4a. Typical farward current vs. forward voltage for L150-xxxx502400000, T=25°C.
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Figure 4b. Typical forward current vs. forward voltage for L150-xxxx500600000, T=25°C.
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Figure 4c. Typical forward current vs. forward voltage for L150-xxxx503000050, Tj=25°C.
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Figure 4d. Typical forward current vs. forward voltage for L150-xxxx500600050, T=25°C.

Radiation Pattern Characteristics
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Figure 5. Typical radiation pattern for L150-xxxx50xx000x0 at specified test current, T=25°C.
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Figure 6. Typical polar radiation pattern for L150-xxxx50xx000x0 at specified test current, T=25°C.

Product Bin and Labeling Definitions

Decoding Product Bin Labeling

In the manufacturing of semiconductor products, there are variations in performance around the average values given in the
technical datasheet. For this reason, Lumileds bins LED components for luminous flux or radiometric power, color point, peak or
dominant wavelength and forward voltage.

LUXEON 5050 (Round LES) LEDs are labeled using a 4-digit alphanumeric CAT code following the format below:

ABCC
Where:
A - designates luminous flux bin {example: L=600 to 650 Im, M=650 to 700 Im)
B - designates color bin (example: 3=3 SDCM, 5=5 SDCM parts)
cc - designates forward voltage bin (example: A1, A2, B1, B2)

Therefore, a LUXEON 5050 {(Round LES) with a lumen range of 600 to 650 Im, color bin of 3 and forward voltage range of 23.5 to
24.2V has the following CAT code:

L3A1

DS174 LUXEQON 5050 Product Datasheer 20201120 ©2020 Lumileds Holding B.V. All rights reserved.



LUXEON 5050 (Square LES) LEDs are labeled using a 4-digit alphanumeric CAT code following the format below:

ABBC
Where:
A - designates luminous flux bin (example: L=600 to 650 Im, M=650 to 700 Im)
B B -  designates color bin: (example: 83=2700K and 3 SDCM, 35=5000K and 5 SDCM)
C - designates forward voltage bin (example: A, B, C, D)

Therefore, a LUXEON 5050 (Square LES) with a lumen range of 600 to 650 Im, color bin of 83 and forward voltage range of 29.0 to
30.0V has the following CAT code:

L83A

Luminous Flux Bins

Table 5 lists the standard luminous flux bins for LUXEON 5050 LEDs. Although several bins are outlined, product availability in a
particular bin varies by production run and by product performance. Not all bins are available in all CCTs.

Table 5. Luminous flux bin definitions for LUXEON 5050, T=25°C.

LUMINOUS FLUX"(Im)

o MINIMUM MAXIMUM
G 400 450
H 450 500
] 500 550
K 550 500
L 600 650
M 650 700
N 700 750
P 750 800
Q 800 850
R 850 500
S 900 350
T 950 1000

Notes for Table 5:
1. Lumileds maintains a tolerance of +7% on lurminous flux measurements.

D5174 LUXEON 5050 Product Datasheet 20201120 ©2020 Lumileds Holding B.V. All rights reserved. 13



Color Bin Definitions
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Figure 7. 3- and 5-step MacAdam ellipse illustration for hot-color targeting expected at 85°C.

Table 6. 3- and 5-step MacAdam ellipse color bin definitions for LUXEON 5050 at test current, hot-color targeted at T=85°C.

NOMINAL CENTER MAJOR || “MINOR ELLIPSE I(-ll:())(lE.IONI; llj.g? :'ng(uE:?:EioEss()’
ccr UL K ';co,:”c;')" o RS, ROTAHON .} - coron mn COLOR BIN
i i CODE CODE

2200K Single 3-step MacAdam ellipse (0.5018, 0.4153) 0.00863 0.00398 49.27° 3 A3
2700K Single 3-step MacAdam ellipse (0.4578, 0.4101) 0.00810 0.00420 53.70° , 83
3000K Single 3-step MacAdam ellipse (0.4338, 0.4030) 0.00834 0.00408 5322° 3 73
3500K Single 3-step MacAdam ellipse (0.4073,03817) 0.00927 0.00414 54.00° 3 63
4000K Single 3-step MacAdam ellipse (0.3818, 0.3797) 0.00939 0.00402 5372° 3 53
5000K Single 3-step MacAdam ellipse {0.3447, 0.3553) 0.00822 0.00354 59.62° 3 33
5700K Single 3-step MacAdam ellipse (0.3287,0.3417) 0.00745 0.00320 59.08° 3 23
6500K Single 3-step MacAdam ellipse (0.3123,0.3282) 0.00669 0.00285 58.57° 3 13
2200K Single 5-step MacAdam ellipse (0.5018,0.4153) 0.01438 0.00663 49.27° 5 AS
2700K Single 5-step MacAdam ellipse (0.4578, 0.4101) 0.01350 0.00700 53.70° 5 85
3000K Single 5-step MacAdam ellipse (0.4338, 0.4030) 0.01390 0.00680 53.22° 5 75
3500K Single 5-step MacAdam ellipse (0.4073,0.3917) 0.01545 0.00690 54.00° 5 65
4000K Single 5-step MacAdam ellipse (0.3818, 0.3797) 0.01565 0.00670 53.72° 5 55
5000K Single 5-step MacAdam ellipse (0.3447, 0.3553) 0.01370 0.00590 59.62° 5 35
5700K Single 5-step MacAdam ellipse (0.3287,03417) 0.01243 0.00533 59.09° 5 25
6500K Single 5-step MacAdam ellipse 10.3123, 0.3282) 0.01115 0.00475 58.57° 5 15

Notes for Table 6:

1. Lumileds maintains a ralerance of 0,005 on x and y coordinates in the CIE 1931 calor space
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Forward Voltage Bins

Table 7. Forward voltage bin definitions for LUXEON 5050, T=25°C.

FORWARD VOLTAGE" (V)

PART NUMBER BIN
MINIMUM MAXIMUM
Al 235 242
A2 24.2 25.0
L150-xxxx502400000
B1 250 258
B2 258 265
Al 5.8 6.0
A2 60 6.2
L150-xxxx500600000
Bi 6.2 6.4
B2 6.4 6.6
A 290 300
L150-xxxx503000050 B 300 31.0
C 310 320
A 58 6.0
B 6.0 6.2
L150-xxxx500600050
€ 6.2 6.4
D 64 6.6

Notes for Table 7:

1. Lumileds maintains a tolerance of +0.1V on ferward voltage measurements.

D5174 LUXEON 5050 Product Datasheet 20201120 ©2020 Lurnileds Holding B.V. All rights reserved.
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Mechanical Dimensions
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Figure 8. Mechanical dimensions for LUXEON 5050 (Round LES), left, and LUXEON 5050 (Square LES), right.

Notes for Figure 8:
1. Drawings are not to scale.

2. All dimensions are in millimeters.
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Reflow Soldering Guidelines
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Figure 9. Visualization of the acceptable reflow temperature profile as specified in Table 8.

Table 8. Reflow profile characteristics for LUXEON 5050.

PROFILE FEATURE

LEAD-FREE ASSEMBLY

Preheat Minimum Temperature (T,

ol

150°C

Preheat Maximum Temperature (T,

)

200°C

smax
)

Preheat Time (t,_ tot,

5max

60 to 180 seconds

Ramp-Up Rate (T, to Tp)

3°C / second maximum

Liguidous Temperature (T ) 217°C
Time Maintained Above Temperature T_(t) 60 to 150 seconds
Peak / Classification Temperature (T ) 260°C
Time Within 5°C of Actual Peak Temperature (t,) 20 to 40 seconds

Ramp-Down Rate (T to T))

6°C / second maximum

Time 25°C to Peak Temperature

8 minutes maximum

JEDEC Moisture Sensitivity

Table 9. Moisture sensitivity levels for LUXEON 5050.

LEVEL FLOOR LIFE SOAK REQUIREMENTS STANDARD
TIME CONDITIONS TIME |
3 168 Hours <30°C/ 60% RH 192 Hours +5 / -0
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Solder Pad Design
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Figure 10. Recommended PCB solder pad layout for LUXEON 5050 (Round LES) and LUXEON 5050 (Square LES).

Notes for Figure 10:

1. Drawings are not 1o scale.

2. All dimensions are in milimeters.

3. Refer to application brief AB174 for additional details regarding recommended PC8 layout design

Packaging Information

Pocket Tape Dimensions
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Figure 11. Pocket tape dimensions for LUXEON 5050 (Round LES) and LUXEON 5050 (Square LES).

Notes for Figure 11:
1. Drawings are not to scale,
2. All dimensions are in rullimeters,
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Reel Dimensions
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Figure 12b. Reel dimensions for LUXEON 5050 (Square LES).

Notes for Figures 12a and 12b:
1. Drawings are not to scale
2. Alldimensians are in millimeters
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About Lumileds

Companies developing automotive, mobile, (0T and illumination lighting applications need a partner who can collaborate with
them to push the boundaries of light. With aver 100 years of inventions and industry firsts, Lumileds is a global lighting solutions
company that helps customers around the world deliver differentiated solutions to gain and maintain a competitive edge. As the
inventor of Xenon technology, a pioneer in halogen lighting and the leader in high performance LEDs, Lumileds builds innovation
guality and reliability into its technology, products and every customer engagement. Together with its customers, Lumileds is
making the world better, safer, more beautiful—with light,

;

To learn more about our lighting solutions, visit lumileds.com.

™ LUMILEDS

©2020 Lumileds Holding B.V. All rights reserved. Neither Lumileds Holding B.V. nor its affiliates shall be liable for any kind of loss of data or any other damages,
LUXEON is a registered trademark of the Lumileds direct, indirect or consequential, resulting from the use of the provided information and data. Although Lumileds
Holding B.V. in the United States and other countries.  Holding B.V. and/or its affiliates have attempted to provide the most accurate information and data, the materials
and services information and data are provided “as is,” and neither Lumileds Holding B.V. nor its affiliates -
warrants or guarantees the contents and correctness of the provided information and data. Lumileds Holding
BV. and its affiliates reserve the right to make changes without natice. You as user agree to this disclaimer and
user agreement with the download or use of the provided materials, information and data. A listing of Lumileds
product/patent coverage may be accessed at lumileds.com/patents.

lumileds.com

DS174 LUXEON 5050
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Shanghai OUTAO Testing Technology Service Co., Ltd. Report No.: LVD-OUTA0131204

LVD TEST REPORT

Product name: LED Lamp
Model: ST-1916-SL-G-2700
PreparedFor:

Prepared By: sting Technology Service Co., Ltd.

Mansion, No 358 Yan'an Road (W), Jing’an

Date of Report: Decem& ﬂo

Report No.: LVD-OUTAO131204

Suite 26D Meliliyuan Mansion, No 358 Yan’an Road (W), Jing’an District, Shanghai, China
Tel: +86-21-51078336  Fax:+86-21-62153262 www.pct-ce.com
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Shanghai OUTAQ Testing Technology Service Co., Ltd. Report No.: LVD-OUTAO131204

TEST REPORT
EN 60598 -1& EN 60598-2-3
Luminaires
Part 2-3: Particular requirements
Luminaires for road and street lights

Report Reference No.
Complied by(+signature)
Approved by(+signature)
Test Date

Contect

: LVD-OUTAQ131204 ‘

: Jimmy Xie qf“‘*?fx’t
: December 8" to 18", 2013

: 27 pages

Testing laboratory name
Address

:Shanghai OUTAO Testing and Technology Service Co., Ltd
: Suite 26D, Meiliyuan Mansion, NO 358 Yan’an Road (W),
Jing’an District, Shanghai, China

Applicant’s name

Address

Test specification
Standard

: EN 60598-2-3:2003+A1:2011 & EN 60598-1:2008+A11:2011

Test procedure :CELVD

Non-standard test method :N/A

Test result : Comply with EN 60598-2-3:2003 &EN 60598-1:2008+A11:2011
Product name :LED Lamp

Manufacturer
Trade mark

Test model
Applicable model
Rating

:Same as Applicant

:5T-1916-SL-G-2700
:ST-1916-SL-G-2700
:AC230v, 50HZ, 100 W

Notes

P= Pass, conformity with requirement
F= Fai, Not conformity with requirement

NA= Not applicable, meaning this item is not applicable this equipment

Suite 26D Meliliyuan Mansion, No 358 Yan’an Road (W), Jing’an District, Shanghai, China
Tel: +86-21-51078336  Fax:+86-21-62153262 WwWw. pct-ce.com

Page 2 of 26



@Ouﬁzo

Shanghai OUTAOQ Testing Technology Service Co., Ltd. Report No.: LVD-OUTAO131204

General remarks

This report shall not be reproduced except in full without written approval of the testing
laboratory.

The test results presented in this report relate only to the item(s) tested.

“(see remark #)” refers to a remark appended to the report.

“(see Annex #)” refers to an annex appended to the report

Clause numbers between brackets refer to clauses in IEC60598-1 (EN 60598-1).
Throughout this report a comma isused as the decimal separator.

Brief description of the test sample:
The equipment is a LED Lamp for general use.

Copy of Nameplate

HPPQ2+ LED lamp 230V/50 Hz 100 W

Made in China

Suite 26D Meliliyuan Mansion, No 358 Yan’an Road (W), Jing’an District, Shanghai, China

Tel: +86-21-51078336  Fax: +86-21-62153262 www.pct-ce.com
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAO131204

EN 60598-1 & EN 60598-2-3

ClL | Requirement — Test | Results | Verdict
| 3.1(0) | SCOPE [P
3.4(2) CLASSIFICATION P
(2.2) Type of protection.........cceeeeveeevevecccceceeeet. | Class |l -
(2.3) Degree of protection...........cccccccevvvvevvcvceveeenl. | IP X6 -
(2.4) Portable of handheld luminaire........................ | No -
Fixes luminaire suitable for normally Yes -
flammable surfaces......covveeeeeccvceececrieecnn
Fixed luminaire suitable for non-combustible | No -
materials only.......cccoceevveeeccceiiceeeee e
(2.5) Luminaire for normal use.........cccceceevvvvevcreeneent | YeES -
Luminaire for rough service.........c.cceeeeeeeeeet | NO -
3.5(3) MARKING P
(3.2) Mandatory markings P
Position of the marking On the enclosure P
Format of symbols/text P
(3.3) Additional information P
Language of instructions English P
(3.3.1) Combination luminaires Not combination N
luminaire
(3.3.2) Nominal frequency in Hz 50Hz P
(3.3.3) Operating temperature N
{3.3.4) Symbol of warning notice N
(3.3.5) Wiring diagram N
(3.3.6) Special conditions N
(3.3.7) Metal halid lamp luminaire — warning N
(3.3.8) Limitation for semi-luminaire N
(3.3.9) Power factor and supply current N
(3.3.10) Suitability for use indoors N
(3.3.11) Luminaires with remote control No remote control N
(3.3.12) Clip-mounted luminaire — warning Fixed luminaire N
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAO131204

EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
(3.3.13) Specifications of protective shields N
(3.3.14) Symbol for nature of supply - P
(3.3.15) Rated current of socket outlet Not provided socket | N
outlet
{3.3.16) Rough service luminaire N
(3.3.17) Mounting instruction for type Y, type Z and Type Y attachment P
some type X attachments
(3.3.18) Non-ordinary luminaires with PVC cable N
(3.3.101) Terminal block supplied with luminaire N
(3.4) Test with water 15s with water P
Test with hexane 15s with hexane P
Legible after test The marking is P
legible
Label attached The Marking not be P
easily removable and
shows no curling
3.5(-) In addition information shall provided in N
instruction
a) Design attitude N
b) Weight N
c) Overall dimensions N
d) Wind force (mounting more than N
8m)
e) The range of cross-sectional areas of N
suspension wire
f) Indoor use N
g) Dimension of compartment N
h) Torque N
3.6 (4) CONSTRUCTION P
3.6.1(-) All luminaires shall have protection against P
ingrsee of mistureof at least IPX3
Other N
3.6.2(-) Luminaires for suspension on span wire N
3.6.3(+) Attached and external parts shall with stand N
wind speed of 150km/h
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAQ131204

EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
3.6.3.1(-) Static force test N
3.6.4(-) A single lampholder shall adequate support N
3.6.5(-) Glass covers N
3.6.6(-) Adequate sapce for connection N
compartment
3.6.7(-) Column integrate luminaires shall comply N
with ISO standards
3.6.8(-) The door of column-intergrated luminaires N
shall against corrosion
- Cable enter slot shall not less than N
50mm x 150mm
- The path from slot to compartment N
shall not less than 50 mm
3.6(4.2) Components replaceable without difficulty P
3.6(4.3) Wireways smooth and free from sharps P
edges
3.6 (4.4) Lampholders N
3.6{(4.4.1) Integral lampholders N
3.6(4.4.2) Wiring connection N
3.6(4.4.3) Lampholder for end-to-end mounting N
3.6(4.4.4) Positioning N
3.6(4.4.5) Peak pulse voltage N
3.6(4.4.6) Centre contact N
3.6(4.4.7) Rough service luminaires N
3.6(4.4.8) Lamp connectors No lamp connector N
provided
3.6 (4.5) Starter holders
Starter holder in luminaires other than classll N
Starter holder class Il construction N
3.6(4.6) Terminal blocks N
Tails N
Unsecured blocks N
3.6(4.7) Terminals and supply connections N
3.6(4.7.1) Contact to metal parts N
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Report No.: LVD-OUTAQ131204

EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
3.6(4.7.2) Test 8 mm live conductor N
Test 8 mm earth conductor N
3.6(4.7.3) Terminals for supply conductors N
3.6(4.7.4) Terminals other than supply connection N
3.6(4.7.5) Heat - resistant wiring/sleeves P
3.6(4.7.6) Multi-pole plug N
3.6(4.8) Switches: N
- Adequate rating No switch N
- Adequate fixing N
- Polarized supply N
3.6(4.9) Insulating lining and sleeves P
3.6(4.9.1) Retainment P
Method of fiXing........c.ccevrvecrieiccecccrren P
3.6(4.9.2) Insulated linings and sleeves P
a) &c) Insulation resistance and P
electric strength
b) Ageing test. Temperature (°C).......: P
3.6(4.10) Insulation of class Il luminaires P
3.6(4.10.1) | No contact, mounting surface — accessible P
metal parts — wiring of basic luminaires
Safe installation fixed luminaires P
Capacitors N
Interference suppression capacitors No such capacitor N
according to IEC 60384-14
3.6(4.10.2) | Assembly gaps N
- Not coincidental N
- Nostraight access with test probe N
3.6(4.10.3) | Retainment of insulation P
- fixed P
- unable to be replaced; luminaire P
inoperative
- sleeves retained in positions P
- lining in lampholder P
3.6(4.11) Electrical connections P
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAQ131204

EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
3.6(4.11.1) | Contact pressure Not transmitted P
throught insulating
material
3.6(4.11.2) | Screws P
- self-tapping screws P
- thread-cutting screws N
- atleast two self-tapping screws N
3.6(4.11.3) | Screw locking P
- spring washer P
- rivets P
3.6(4.11.4) | Material of current-carrying parts Copper conductor P
used
3.6(4.11.5) | No contact to wood No wood material in | P
the luminaire
3.6(4.11.6) | Electro-mechanical contact systems No such systems N
3.6(4.12) Mechanical connections and glands P
3.6(4.12.1) | Screws not made of soft metal P
Screws of insulating material N
Torque test: torque (Nm); part....................... P
Torgue test: torque (Nm); part....................... N
Torgue test: torque (Nm); part.........ccceuenenns N
3.6(4.12.2) | Screws with diameter < 3 mm screwed into N
metal
3.6(4.12.4) | Locked connections: N
- fixed arms; torque (Nm)...................: N
- lampholder; torque (Nmj..................: N
- push-button switches; torque 0,8 N
NI v s
3.6(4.12.5) | Screwed glands; force (N)...........ccocccevvveennnnns N
3.6(4.13) Mechanical strength P
3.6(4.13.1) | Impact test: P
- fragile parts; energy (Nm).................. 0,5Nm P
- other parts; energy (Nm)..................: Enclosure : 0,70 Nm P
1) live parts Mot access P
2) linings Not impaired P
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Shanghai OUTAO Testing Technology Service Co., Ltd. Report No.: LVD-OUTAO131204

EN 60598-1 & EN 60598-2-3

Cl. Requirement — Test Results Verdict
3) protection Continue to afford P
the degree of
protection against
ingress of dust, solid
object and moisture
4) covers No break P
3.6(4.13.3) | Straight test finger Can’ttouch withlive | P
part with 30 N
3.6(4.13.4) | Rough service luminaires N
a) fixed Ordinary luminaire N
b) hand-held N
c) delivered with a stand N
d) fortemporary installations and N
suitable for mounting on a stand
3.6(4.13.6) | Tumbling barrel N
3.6(4.14) Suspension and adjusting devices N
3.6(4.14.1) | Mechanical load: N
a) four times the weight Not suspended N
luminaire
b) torque 2,5Nm N
c) bracket arm; bending moment N
{NM).ccecer e
d) load track -mounted luminaires N
e) clip—mounted luminaires, glass- N
shelve. Thickness (mm)......................
Metal rod. Diameter (mm)........cccoocvevverrinnnn N
3.6 (4.14.2) | Loadto flexibe cables N
Mass (Kg)....cccv.eomerememrcrerersssirereiinsinsisnennnt. | NOt suspended by N
flexible cables
Stress in conductor (N/mm?}.....ccooeovvceeeenns? N
Semi-luminaires — mass (kg) N
Semi-luminaires — bending moment (Nm)...: N
3.6(4.14.3) | Adjusting devices: N
- flexing test; number of cycles..........: No adjusting devices | N
- strands broken N
- electric strength test afterwards N
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAO131204

3.6 (4.14.4) | Telescopictubes: cords not fixed to tube; no No telescopic tubes N
strain on conductors
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
3.6(4.14.5) | Guide pulleyes No guide pulleyes N
3.6(4.14.6) | Strain on socket-outlets N
3.6(4.15) Flammable materials: P
- glow-wire test 650 °C P
- spacing 230 mm N
- screen withstanding test of 13.3.1 N
- screen dimensions N
- nofiercely burning material N
- thermal protection N
- electronic circuits exempted N
3.6(4.15.2) | Luminaires made og thermoplastic material with lamp control gear P
a) construction P
b) temperature sensing control N
c} surface temperature P
3.6(4.16) Luminaires marked with F-symbol N
No lamp control gear {compliance with P
section 12)
3.6(4.16.1) | Lamp control gear spacing: P
- spacing 35 mm N
- spacing 10 mm N
3.6(4.16.2) | Thermal protection N
- inlamp control gear N
- external N
- fixed position N
- temperature marked lamp control N
gear
3.6(4.16.3) | “F” curve measured (see 12.6) N
3.6(4.17) Drain holes N
Clearance atleast 5 mm N
3.6(4.18) Resistance to corrosion: P
3.6(4.18.1) | - ruresistance p
3.6(4.18.2) | - season cracking in copper P
3.6(4.18.3) | - corrosion of aluminium P
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTA0131204

EN 60598-1 & EN 60598-2-3
Cl. Requirement— Test Results Verdict
3.6(4.19) Ignitors compatible with ballast N
3.6(4.20) Rough service vibration..............ccocuevnnenns Ordinary service N
luminaire
3.6(4.21) Protective shield: N
3.6(4.21.1) | Shield fitted N
3.6(4.21.2) | Particles from a shattering lamp not impair N
safety
3.6(4.21.3) | Nodirect path N
3.6(4.21.4) | Impact test on shield N
Glow-wire test on lamp compartment N
3.6(4.22) Attachments to lamps No attachments N
3.6 (4.23) Semi-luminaires comply class || N
3.6(4.24) UV radiation N
3.6(4.25) No sharp point or edges No sharp points or P
edges
3.6(4.26) Short-circuit protection: N
3.6(4.26.1) | Uninsulated accessible SELV parts N
3.6(4.26.2) | Short-circuit test N
3.6(4.26.3) | Testchain according to IEC 61032 N
3.7(11) CREEPAGE DISTANCES AND CLEARANCES P
Working voltage (V).......cccuveeevivccivcienicesnnn 230V -
Voltage from Sinusoidal -
PTI <600 -
Rated pulse voltage (kV)...........cococoee......... -- -
(1) Current-carrying parts of different Cr>2,5mm, P
polarity: cr (mm); ¢l (mm) CI>1,5mm
{(2) Current-carrying parts and accessible | Cr>5mm, CI>3mm P
parts: cr {(mm); ¢l (mm).......cccovvveneai
(3) Parts becoming live due to N
breakdown of basic insulation and
metal parts: cr (mm); d
(MM
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAQ131204

(4) Outer surface of cable where it is N
clamped and metal parts: cr (mm); cl
(MM cccioninsiiisiimmnmnms i :
(5) Current-carrying parts of switches N
and metal parts, after removal of
insulation: cr (mm); cl (mm).............:
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
{6) Current-carrying parts and Cr>5mm, CI>3mm P
supporting surface: cr (mm); cl
3.8(7) PROVISION FOR EARTHING N
3.8(7.2.1 Accessible metal parts N
+7.2.3)
Metal parts in contact with supporting N
surface
Resistance < 0,50 N
Two self — tapping screws used N
Thread — forming screwa N
Connector earthing first N
3.8.1(-) The attachment of fixed parts of termials N
shall not rotated when clamped part is
removed
3.8(7.2.2+ | Earth continuity in joints etc. N
7.2.3)
3.8(7.2.4) Locking of clamping means N
Compliance with 4.7.3 N
3.8(7.2.5) Earth terminal integral part of connector N
socket
3.8(7.2.6) Earth terminal adjacent to mains terminals N
3.8(7.2.7) Electrolytic corrosion of the earth terminal N
3.8(7.2.8) Material of earth terminal N
Contact surface bare metal N
3.8(7.2.10) | Class Il luminaire for looping —in N
3.8(7.2.11) | Earthing core coloured green — yellow N
Length of earth conductor N
[3.9(14) | TERMINALS N
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAO131204

Separately approved; component list N
Part of the luminaire N
(-) The cross — sectional area s of conduct for
erminals for supply connection shall comply
Table 14.1 of IEC 60598-1
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
Exclude provision of supply cable N
3.9(15) TERMINALS N
Separately approved; component list N
Part of the luminaire N
3.10(5) EXTERNAL AND INTERNAL WIRING P
3.10.1(-) A cord anchorage N
Test N
Mounted high than 20m and weight than N
4kg
3.10(5.2) Supply connection and external wirring P
3.10(5.2.1) | Means of connection.............cooueeesreevernennncs’ P
3.10(5.2.2) | Type of cable......eeiiciiiiiceeeeeee P
Nominal cross-sectional area (mm?)...........: N
3.10(5.2.3) | Type of attachment, X, Yor Z Type Y attachment P
3.10(5.2.5) | Type Z not connected to screws N
3.10(5.2.6) | Cable entries: P
- Suitable for introduction p
- Adequate degree of protection P
3.10(5.2.7) | Cable entries through rigid material have P
rounded edges
1.10(5.2.8) | Insulating bushings: N
- Suitably fixed N
- Material in bushings N
- Tubes or guards made of insulating N
material
3.10(5.2.9) | Locking of screwed bushing N
3.10 Cord anchorage: N
{5.2.10)
- Covering protected from abrasion N
- Clear how to be effective N
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Shanghai OUTAOQ Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAO131204

EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
- Nomechanical or thermal stress N
- Notying of cables into knots etc. N
- Insulating material or lining N
3.10 Cord anchorage for type X attachment: N
{5.2.10.1)
a) Atleastone part fixed N
b) Types of cable N
c} Nodamaging of the cable N
d) Whole cable can be mounted N
e} Notouching of clamping screws N
f} Metal screw notdirectly on cable N
g) Replacement without special tool N
Glands not used as anchorages N
Labyrinth type anchorages N
3.10 Adequate cord anchorage for type Y and P
(5.2.10.2) type Z attachment
3.10 Tests: N
(5.2.10.3)
- Impossible to push cable; unsafe N
- Pull test: 25 times; pull (N)...............: N
- Torgue test: torque (Nm).................: N
- Displacement<2 mm N
- No movement of conductor N
- Nodamage of cable or cord N
3.10 External wiring passing into luminaire N
(5.2.11)
3.10 Looping — in terminals N
(5.2.12)
3.10 Wire ends not tinned N
{5.2.13)
Wire ends tinned: no cold flow N
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTA0131204

3.10 Mains plug same protection N
{5.2.14)

EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict

Class Ill luminaire plug N
3.10 Colour code low voltage N
(5.2.15)

3.10 Appliance inlets (IEC 60320) N
(5.2.16)

Appliance couplers of class Il type N
3.10(5.3) Internal wiring [
3.10(5.3.1) | Internal wiring of suitable size and type P

Though wiring P

- Notdelivered/mounting instruction P
- Factory assembled P
- Socket outlet loaded (A)...............: N
- Temperatures........ceeeeeeeveenenn P

Green —yellow for earth only N
3.10 Internal wiring connected directly to fixed wirin P
(5.3.1.1)

Cross-sectional area (mm?)...........c.......... P

Insulation thickness P

Extra insulation added where necessary N
3.10 Internal wiring connected to fixed wiring via internal current-limiting N
(5.3.1.2) device

Adequate cross-sectional area and insulation N

thickness
3.10 Double or reinforced insulation for class Il P
(5.2.1.3)

3.10 Conductors without insulation N
{5.2.1.4)
3.10 SELV current-carrying parts N
(5.2.1.5)
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAO131204

3.10 Insulation thickness other than PVC or N
{5.2.1.6) rubber
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
3.10(5.3.2) | Sharpedges etc. Inner wire can’t P
touch the sharp
edges, rivets and
similar components
No moving parts of switches etc. No moving parts N
used
Joints, raising/lowering devices No such devices N
Telescopic tubes etc. No telescopic tubes N
etc.
No twisting over 360° P
3.10(5.3.3) | Openings No openings N
Bushings not removable N
Bushings in sharp openings N
Cables with protective sheath N
3.10(5.3.4) | Joints and junctions effectively insulated No joints and N
junctions
3.10(5.3.5) | Strain oninternal wiring N
3.10(5.3.6) | Wire carriers The equipment is N
fixed luminaire
3.10(5.3.7) | Wire ends nottinned N
Wire ends tinned: no cold flow N
3.11(8) PROTECTION AGAINST ELECTRIC SHOCK P
3.11(8.2.1) | Live parts not accessible No access of live part | P
in normal use
Protection in any position P
Double-ended tungsten filament lamp N
Insulation lacquer not reliable No insulation laxquer | N

and similar materials
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Report No.: LVD-OUTAO131204

as protection against
electric shock
Double-ended high-pressure discharge lamp N
3.11(8.2.2) | Portable luminaire adjusted in most Fixed luminaire N
unfavourable position
3.11(8.2.3) | Class Il luminaire: N
- Basicinsulated metal parts not N
accessible during starter or lamp
replacement
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
- Basicinsulation not accessible other N
than during starter or lamp
replacement
- Glass protective shields not udes as N
supplementary insulation
Class | luminaire with BC lampholder N
3.11(8.2.4) | Portable luminaire: N
- Protection independent of N
supporting surface
- Terminal block completely covered N
3.11(8.2.6) | Covers reliably secured N
3.11(8.2.7) | Discharging of capacitors = 0,5 pF N
Portable plug connected luminaire with N
capacitor
Other plug connected luminaire with N
capacitor
Discharge device on or within capacitor N
Discharge device mounted separately N
3.12(12) ENDURANCE TEST AND THERMAL TEST P
3.12.1(-) The limit shall deducted 10°C the tables of P
section 12 of IEC 60598-1
Test ambient at ta+ 5°C for outdoor use P
3.12.2(-) IP greater than IP20 P
3.12(12.3) | Endurance test: P
- Mounting — position....................... 3 Normal position -
- Testtemperature (°Cl...cceeunennns: 35°C
- Total duration (h)......cccccoeerrvrrnnnt 168h -
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Report No.: LVD-OUTA0131204

- Supply voltage: Un factor; calculated 253V -
voltage (V)....
- Lampused.......................................: -

3.12 After endurance test: P
(12.3.2)

-no part unserviceable P

-luminaire not unsafe P

-no damage to track system No track system N

EN 60598-1 & EN 60598-2-3

Cl. Requirement — Test Results Verdict

-Marking legible Marking still legible P

and shows no curling

-no cracks, deformation etc. p
3.12 (12.4) | Thermal test (normal operating) (see'Annex 2) P
3.12(12.5) | Thermal test (abnormal operation) (see Annex 2) N
3.12(12.6) | Thermal test (failed lamp control gear condition): N
3.12 -case of abnormal conditions..........cooocovevvereeene. ; N
(12.6.1)

-electronic lamp control gear N

-measured winding temperature (°C) at 1,1 =

U

-measured mounting surface temperature N

(°C)at1,1Un...

-calculated mountlng surface temperature N

(PC)e ittt

-track-mounted luminaires N
3.12 Temperature sensing control N
(12.6.2)

-case of abnormal conditions.......................... | Notemperature -

sensing control

-thermal link N

-manual reset cut-out N

-auto reset cut-out N

-measured mounting surface temperature N

(°C):

-track-mounted luminaires N
3.12(12.7) | Thermal test (failed lamp control gear in plastlc luminaires): N

-case of abnormal conditions........cccccccerseicsi: | 5
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3.12
(12.7.1)

-measured winding temperature (°C) at 1,1
Uik

-measured temperature of fixing point /
exposed part (°C) at 1,1 Un.....cccooevreevcvrsrnnna?

-calculated temperature of fixing point/
exposed part (°C)at 1,1 Un...oevvece

3.12
(12.7.2)

Temperature sensing control

EN 60598-1 & EN 60598-2-3

Cl.

Requirement — Test Results

Verdict

-thermal link

-manual reset cut-out

-auto reset cut-out

-measured temperature of fixing
point/exposed part (°C) ...ccccovveveerrvrvcreinns

222

3.13(9)

RESISTANCE TO DUST, SOLID OBJECTS AND MOISTURE

ko |

3:93:1(-]

Tests for ingress of dust, solid objects and
moisture:

3.13(9.2)

Tests for ingress of dust, solid objects and
moisture:

-classification according to IP........coceveven.nn IP X6

-mounting positions during test...................:

-fixing screws tightened; torque (Nm).........:

-test according to clauses.............coeovvcvennl

-electric strength test afterwards

a)no deposit in dust-proof luminaire

b)no talcum in dust-tight luminaire

cjnotrace of water on current-carrynig parts
or where it could become a hazard

T|WO|(T|TO

d)i)for luminaires without drain holes — no
water entry

d)ii)for luminaires with drain holes — no
hazardous water entry

=2

e)no water in watertight luminaire

f)no contact with live parts (IP 2X)

f)no entry into enclosure (IP 3X and IP 4X)

3.13(9.3)

Humidity test 48 h R.H.:93% T:25°C

OI|IZ2|I2|%
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Report No.: LVD-OUTAO131204

3.14 (10) INSULATION RESISTANCE AND ELECTRIC STREGTH P
3.14 Insulation resistance test p
(10.2.1)
Insulation resistance (MQ): P
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test | Results Verdict
SELV N
-between current-carrying parts of different N
POlarY s s
-between current-carrying parts and N
MOounting sUrface.....cccooeveeeecreeceieeeinnd
--between current-carrying parts and metal N
parts of the luminaire...............cooveveveviennnll
Other than SELV: P
-between live parts of different polarity.....: >100 MQ P
-between live parts and mounting surface.: >100 MQ P
-between live parts and enclosure..............: >100 MQ P
-between live parts of different polarity N
through action of a switch........................t
3.14 Electric strength test P
{10.2.2)
Dummy lamp N
Luminaires with ignitors after 24 h test N
Luminaires with manual ignitors N
Test voltage (V): P
SELV: N
-between current-carrying parts of different N
POIAMEY ettt
-between current-carrying parts and N
mounting surface.........cccoveveeveecvienccceeeeenns
—between current-carrying parts and metal N
parts of the luminaire.................cococvvvervveren?
Other than SELV: P
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Shanghai OUTAO Testing Technology Service Co., Ltd.

Report No.: LVD-OUTAO131204

-between live parts of different polarity...... 1460V P
-between live parts and mounting surface.: 2920V P
-between live parts and enclosure..............: 2920V P
-between live parts of different polarity N
through action of a switch........................... .
EN 60598-1 & EN 60598-2-3
Cl, Requirement — Test Results Verdict
3.14 Leakage current (Ma)......cccooeeveeeerrceneieennn 0.266 mA< 0.7 P
(10.3.1) mA
3.15(13) RESISTANCE TO HEAT, FIRE AND TRACKING P
3.15 Ball-pressure test: P
(13.2.1)
-part tested; temperature (°C)...ccoooveeveeed PCB: 125°C P
-part tested; temperature (°C).....................: Bobbin: 125°C P
3.15 Needle flame test (10 s): P
{13.3.1)
-parttested........coveviecceeee e The duration of p
burning not
exceed 30s after
removal of test
flame, and no any
burning drop not
ignite tissue paper
-parttested. ..l The duration of P
burning not
exceed 30s after
removal of test
flame, and no any
burning drop not
ignite tissue paper
3.15 Glow wire test (650°C) P
(13.3.2)
-parttested......coooiiiinienieieeee ) PCB P
-parttested....cieeeceee e Bobbin P
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Report No.: LVD-OUTAO131204

3.15 Tracking test: part tested.......ccovceeveeeeercenndl N

{13.4.1)
COMMON MODIFICATIONS N

(3.3.101+ | For luminaires connected by tails, information N

5.2.1) about terminal block

(5.2.2) Cables equal toHD 21 S2 or HD 22 52 N

ZB ANNEX ZB, SPECIAL NATIONAL CONDITIONS N

(2.2) Class 0 not accepted N

EN 60598-1 & EN 60598-2-3

Cl. Requirement — Test Results Verdict

(3.3) DK: power supply cord with label N
IT: warning label on Class 0 luminaire N

(4.5.1) DK: socket-outlets N

(4.5.1) FR: socket-outlets N

(5.2.1) DK, FI, SE, GB: type of plug N

ZC ANNEC ZC, NATIONAL DEVIATIONS N

(13.3) DK: Needle flame test or glow-wire test 750°C for N
luminaires in access routes

(13.3) GB: Requirements according to United Kingdom N
Building Regulation

(13.3.2) FR: Glow-wire test 850°C alt. 750°C for luminaires N
in premises open to public and workers
ANNEX 1: components

Object/ Manufacturer/ Type/model | Technical data Standard | Mark(s) of

part No. trademark conformity

Internal Various Various 105°C - UL

wire

PCB Various Various 130°C - UL
ANNEX 2: temperature measurements, thermal tests of Section 12 P
TYPE referenCe.....c.cccvevueeeeeeeeeeeeeeeeee e DR-100W -
= 0 L= o T T — 100W -
Lamp control gear used...........oocoeeeveveeeveneenencennnnl -
Mounting position of luminaire...................c.......... Normal position -
Supply wattage (W).....cooceeeeeeeeeeieecer e -
Supply current (A).....ooooeimeeiiieeeeeeeeeeee el -
Calculated power factor............................ P -
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Table: measured temperatures corrected for ta = 25 °C

-abnormal operating mode..........cccoovovveerivneeesiinnns No abnormal -
mode
-test 1: rated voltage.........cccveecveeceereeceeel - -
-test 2: 1,06 times rated volrage or 1,05 times 243.8Vv -
rated Wattage.......oeeevveeeee e :
-test 3: Load on wiring to socket-outlet,1,06 times - -
voltage or 1,05 times wattage.......coocvevericeel
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
-test 4: 1,1 times rated voltage or 1,05 times rated - -
WATLABE. ...
Temperature (°C) of part Clause 12.4 - normal ‘Clause 12.5 - abnormal
Testl | Test2 | Test3 | Limits | Test4 Limit
Internal wire 50.3 105
PCB 60.4 130
Enclosure outside 32.6 90
Ambient 23.7 --
ANNEX 3: screw terminals (part of the luminaire) P
(14) SCREW TERMINALS -
(14.2) Type of terminal...........cccovvveoevnrcinerericrsceceseeesena -
Rated CUrment (A)......ococeeeeeeeeeeeeeecere et -
(14.3.2.1) | One or more conductors N
(14.3.2.2) | Special preparation N
(14.3.2.3) | Terminal size N
Cross-sectional area (MmM?).........cveereeinivciivcerinnins N
(14.3.3) Conductor space (Mm)........cccoveieiicrieieeiieeee e N
(14.4) Mechanical tests N
(14.4.1) Minimum distance N
(14.4.2) Cannot slip out N
(14.4.3) Special preparation N
(14.4.4) Nominal diameter of thread (metric ISO thread).: N
External wiring N
No soft metal N
(14.4.5) Corrosion N
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(14.4.6) Nominal diameter of thread (mm)........ccceveunena N
TOrque (NM).c.ocuee oo e ee s : N
(14.4.7) Between metal surfaces N
Lug terminal N
Mantle terminal N
EN 60598-1 & EN 60598-2-3
Cl. Requirement — Test Results Verdict
Pull test; pull (N)......ocoooreeeeeeeieeeeerce e N
14.4.8) Without undue damage N
ANNEX 4: SCREWLESS TERMINALS (PART OF THE LUMINAIRE) N
(15) SCREWLESS TERMINALS N
(15.2) Type of terminal...........c.oooovveveeeeeeecee et -
Ratedieurrent (A). oo ianinamamansimsis -
(15.3.1) Material N
(15.3.2) Clamping N
(15.3.3) Stop N
(15.3.4) Unprepared conductors N
(15.3.5) Pressure on insulating material N
(15.3.6) Clear connection method N
(15.3.7) Clamping independently N
(15.3.8) Fixed an position N
(15.3.10) | Conductor size N
Type of conductor N
(15.5.1) Terminals internal wiring N
{15.5.1.1) | Pull test spring -type terminals (4N, 4 samples) N
{(15.5.1.2) | Pull test pin or tab terminals (4N, 4 samplesu N
Insertion force not exceeding 50 N N
(15.5.2) Permanent connections: pull-off test (20 N) N
{(15.6) Electrical tests N
Voltage drop (mV) after 1 h (4 samples).................: N
Voltage drop of two inseparable joints N
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Numberof tydlesanmmasmmaanunnnaeas -

Voltage drop (mV) after 10 alt. 25" cycle N

(4samples).... i

Voltage drop (mV) after 50th alt 100”‘ cyc[e N

(4samples)....

After ageing, voltage drop (mV) after 10th alt 25th N

cycle (4samples)....

EN 60598-1 & EN 60598-2-3

Cl. Requirement — Test Results Verdict

After ageing, voltage drop (mV) after 50 alt. 100”‘ N

cycle {4 samples)....
(15.7) Terminal external wiring N

Terminal size and rating N
{15.8.1) Pull test spring-type terminals (4 samples); pull (N) N

Pill test pin or tab terminals (4 samples);pull (N) B
(15.9) Contact resistance test N

Voltage drop (mV) after 1 h N
Terminal 1 2 3 4 5 6 7 8 10
Voltage drop (mV)

Voltage drop of two inseparable joints

Voltage drop after 107 alt. 25™ cycle

Max. allowed voltage drop (MV)......ccccoeeveeecennnn -
Terminal 1 2 3 4 5 6 7 8 10
Voltage drop (mV)

Voltage drop after 50 alt. 100" cycle

Max. allowed voltage drop (mV)..........cccccoevvurnnn. -
Terminal 1 2 3 4 5 6 7 8 10
Voltage drop (mV)

Continued ageing: Voltage drop after 10™ alt. 25" cycle

Max. allowed voltage drop (MmV).....cccoevcveieeernns -
Terminal 1 2 3 4 5 6 7 8 10
Voltage drop (mV)

Continued ageing: Voltage drop after 50" alt. 100th cycle

Max. allowed voltage drop (MV)......c.coovvvvvvevvveinnn
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Terminal 1 2 3 4 5 6 7 8 9 10
Voltage drop (mV)

Test Equipment | Manufacturer Model Serial No. Last Cal. Cal. Due Date
EFT Source EM-TEST USC 500M6 0701-15 2012.05.13 2014.05.12

Note: All testing were performed using internationally recognized standards. All test instruments
were calibrated.

Yy, s i
red’ L ?f ) !
SIGNED BY: “en 21 a REVIEWED BY:
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LED Integrated testing System

TEST REPORT

testovaci nastroj LED spektrdini analyza

zafizeni, pfistroj LED testovaci systém-spektrocolorometr

certifikaty CE, RoHS LVD test report
Model ST-1916-SL-G-2700 VIhkost 45%
Teplota 25°C Datum 22.01.2018
EW-
;. cox
E o
i
_E ==
E com
inm = ko a0 T
wavelength (nm)
Spektrum Elektrické veliciny
A (peak) 589.6 nm | (test) 133.4 mA
A (main) 601.3 nm Vi 230.20V
A (centroid) 578.6 nm v 4530.15 Im
A (center) 569.9 nm ucinnost 151.214 Im/W
Sirka pdsma 20.0 nm P 30.1W
barva svétla 2687 K PFC 0.980
CIE (x, y) 0.4569, 0.4236 R1:74.2 R2:78.2 R3:79.2
CIE {u, v) 0.3657, 0.3954 R4:74.1 R5:72.2 R6:67.8
Ra 81.2 R7:80.8 R8:63.0 R9:-18.1
Cistota 0.011 R10:45.0 R11:77.8 R12:39.4
R13:73.9 R14:88.0 R15:70.0

poznambka:




