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Certificate sau alte documente emise de organisme abilitate in
acest sens, care sa ateste conformitatea produselor,
identifica clar prin referire la specificatii sau standarde
relevante
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Schréder

Experts in lightability™

DECLARATIE DE CONFORMITATE
Nr. 135/ 21.05.2020

Noi, SCHREDER ROMANIA S.R.L., cu sediul in Cluj - Napoca, str. Corneliu Coposu, nr.
167A, inregistrata la Registrul Comertului cu nr. J12/1759/1998, asiguram, garantam si declaram pe
propria raspundere, conform prevederilor art. 4 din Hotararea Guvernului nr. 1022 / 2002 privind
regimul produselor care pot pune in pericol viata, sanatatea, securitatea muncii si protectia mediului,
ca urmatoarele produse:

o Aparat de iluminat Schreder, tip AXIA 3.3
care vor fi livrate in cadrul contractului: ,Corpuri de iluminat LED” nu pun in pericol viata,

sanatatea, securitatea muncii si nu produc un impact negativ asupra mediului, in situatia in care
sunt instalate si utilizate conform destinatiei.

SCHREDER ROMANIA S.R.L.
Director Comercial,

Ovidiu GR‘OZA
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Schréder Romania s.r.l.
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Schréder

Experts in lightahility™

DECLARATIE DE CALITATE
Nr. 135/21.05.2020

Producétor/Furnizor: SCHREDER ROMANIA S.R.L
Beneficiar: IM REI ,,Lumteh”

in conformitate cu prevederile legale privind calitatea produselor livrate, SCHREDER ROMANIA S.R.L.
declara pe propria raspundere ca produsele care vor fi livrate in cadrul contractului ,,Corpuri de
iluminat LED” in concordantd cu Declaratia de conformitate nr. 135/ 21.05.2020, indeplinesc
conditiile de calitate prevazute in documentatia tehnica cu care vor fi livrate produsele.

SCHREDER ROMANIA S.R.L. Eliberat,
Director Comercial, Mai 2020, Cluj-Napoca
Ovidiu GROZA—
H
// Q o qu'r
i\_ -Qf"y _r-J_l‘M ‘P‘ﬁ\?

\:;‘ —— f

}\‘P AN‘U’ S \'J‘\".
(RCT RLL“» 3/ j

schredﬁhcom /.-j

S N——




Schréder

Exports in lightability™

Declaratie in atentia: IM REI ,,Lumteh”
Din partea: SCHREDER ROMANIA S.R.L. si afiliatii sai, in pozitia de furnizori

DECLARATIA DEEE APARATE DE ILUMINAT
Privind deseurile de echipamente electrice si electronice - Directiva Europeand 2012/19/UE

Prin prezenta, furnizorul garanteaza ca toate produsele si componentele lor, si materialele care
intra in componenta produselor si a componentelor acestora, furnizate citre COMELEC-LUX
S.R.L., sunt conforme cerintelor Directivei DEEE.

Mai departe, furnizorul confirma prin prezenta cd informatia transmisa prin aceastd declaratie
' este corecta si ia la cunostintd faptul cd COMELEC-LUX S.R.L., va acorda incredere totald
reprezentdrilor pe parcursul deruldrii contractelor cu propriii clienti si va considera furnizorul
raspunzator in cazul in care oricare dintre informatiile transmise este neadevirata sau incorecta.

Aprobat:
SCHREDER ROMANIA S.R.L, 21 Mai 2020,
Director Comercial, Cluj-Napoca

- ) - A z;.-; A .
Ov!dlg/%ﬁDZA W,
'!-1;-‘” ; Lo ;- '% \r’
x o B f
\.‘a-i : /

LY

e

/1003600092733 2\
= «COMPANIA \z\\
#.8ch Tria ] o E &
o tf?fﬁl Ricky

Schréder Roménia s.r.l.

Str. Corneliu Coposu, nr.167A | 400228 Cluj-Napoca Romania | T +40 364 560 670 | F +40 364 560 671 |

TVA RO 11210601 | J1211759/1998 | IBAN RO77 FTSB 6448 0000 3700 1RON | BIC FTSBROBU 4 ’;
/-




Schreéder

Experts in lightability™

Declaratie in atentia: IM REI ,,Lumteh”
Din partea: SCHREDER ROMANIA S.R.L. si afiliatii s3i, in pozitia de furnizori

DECLARATIA RoHS APARATE DE ILUMINAT
»Restrictia folosirii anumitor substante periculoase in echipamentul electric si electronic” —
(RoHS) Directiva Europeana 2002/95/EC

Prin prezenta, furnizorul garanteaza ca toate produsele si componentele lor, si materialele care
intrd in componenta produselor si a componentelor acestora, furnizate citre COMELEC-LUX
S.R.L., sunt conforme cerintelor Directivei RoHS.

Mai departe, furnizorul confirma prin prezenta ca informatia transmisa prin aceastd declaratie
este corecta si ia la cunostinta faptul ca COMELEC-LUX S.R.L., va acorda incredere totald
reprezentdrilor pe parcursul deruldrii contractelor cu propriii clienti si va considera furnizorul
raspunzator in cazul in care oricare dintre informatiile transmise este neadevarata sau incorecta.

*Nota: Nivelurile maxime admise conform Directivei RoHS sunt:

0 0.1% din greutate in materiale omogene pentru conductori;

0 0.1% din greutate in materiale omogene pentru crom hexavalent;

0 0.1% din greutate Tn materiale omogene pentru mercur;

0 0.1% din greutate in materiale omogene pentru difenil polibromurat;

0 0.1% din greutate in materiale omogene pentru eter difenil polibromurat;
010.01% din greutate in materiale omogene pentru cadmiu.

Aprobat:
SCHREDER ROMANIA S.R.L. 21 Mai 2020,
Director,.Comercial Cluj-Napoca
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LICENCE

No. 21235 replaces No.21213

lssued to:
Applicant;
R-Tech

Rue de Mons, 3
4000 LIEGE

Belgium

Licensee:

Schreder S.A.

Rue de Lusambo, 67 2
1190 BRUXELLES 0

Belgium

Product road, square and street lighting

Trade name(s) © SCHREDER

Type(s)/model(s) - AXIA GEN 3.1 (AXG3S1), AXIA GEN 3.2 (AXG3S2), AXIA
GEN 3.3 (AXG3S83)

The product and any acceptable variation thereto is specified in the annex to
this licence and the documents therein referred to.

SGS CEBEC hereby declares that the above-mentioned product has been certified on the
basis of;
- 2 type test according to the standard specified in annex
- aninspection of the production location
a certification agreement with the number 1173

SGS CEBEC hereby grants the right to use the CEBEC certification mark

The ENEC/CEBEC certification mark may be applied to the product as specified in
this licence for the duration of the ENEC/CEBEC certification agreement and under the
conditions of the ENEC/CEBEC certification agreement, '

A
This _liéence is issued on:  25/04/2019

(') _é. '"ﬁ,_" |

ir. C. l;ana, -
Certification Manager

© Only integral publication of this certificate, including the annex, js allowed
This certificate is only valid combined with the publication on the following web address: www.sgs.com/ee

i

ons for Gartification

SGS Belgium NV-Division SGS CEBEC This certificata is issusd by e compang 45

Business Riverside Park Services accossivla at hilp:fwww sgs fo erditidns fitm. Atiantion is
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ANNEX TO ENEC/CEBEC LICENGE No. 21235
Page 1 of 3

SPECIFICATION OF THE CERTIFIED PRODUCT

Product data

Product

Trade name(s)
Type(s)/Model(s)

description

rated voltage (Un)
nature of supply
rated frequency
class

degree of protection

resistance to impact (IK)

Product data - type AXIA GEN 3.1 (AXG3S1)

rated ambient temperature (ta)
rated current (In)
rated power

lamp(s)

Product data - type AXIA GEN 3.2 {AXG352)

rated ambient temperature (ta)
rated current (In)
rated power

lamp(s)

Product data - type AXIA GEN 3.3 (AXG383)

rated ambient temperature (ta)
rated current (In)

rated power

lamp(s)

road, square and street lighting
SCHREDER

AXIA GEN 3.1 (AXG3S1), AXIA GEN 3.2 (AXG3S2), AXIA
GEN 3.3 (AXG383)

Street lighfing luminaire
220-240V

ac

50-60 Hz

class |

IPE6

IK09,1K10,1K10

35°C (indoor), 45°C (outdoor use)
max. 870 mA

max. 44 W

8-16 Leds OSLON

35°C (indoor), 45°C (outdoor use)
max. 1000 mA

max. 78 W

24-32 Leds OSLON

30°C (indoor), 40°C (outdoor use)
max. 880 mA

max. 172 W

48-64 Leds OSLON

4:;;/1 003600092733

SGS Belgium NV-Division SGS CEBEC
Business Riverside Park

Bld Internationalefaan 55 Build, D

B-1070 Brussels

Tel+32{0)2 556 00 20 Fax.+32(0}2 556 00 36

i

o[ «COMPANIA |-} 630159/05
\Z\ ELECTRICA» ,




ANNEX TO ENEC/CEBEC LICENCE No. 21235

Page 2 of 3

TESTS

Test requirementis

EN 60598-1.2015

EN 60588-2-3:2003 + A1:2011

Test results

The test results are laid down in certification file ref. 830159/05,

Remarks

This certificate is based on test report No, P1573-77-Ib,

Conclusion

The examination proved that all certification requirements were met.

Reviewed by, pro}'ect leader

Certification Manager

Chri:_s,tign Maes - 26/04/2019
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Business Riverside Park

Bid Internationalefaan 55 Bulld, D
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ANNEX TO ENEC/CEBEC LICENCE No. 21235
Page 3 of 3

FACTORY LOCATION(S)

Schreder TOV

Vul. Mykulynetska 46B
46000 TERNOPIL
Ukraine

Schreder (China) Lighting Industrial Co., Ltd

No.40 Xinye 2 Street, Tianjin Economic Technological Development Zone West Zone,
300462 Tianjin City, P.R.China

China

Socelec S.A.

Av. de Roanne, 66

Poligono Industrial "EL HENARES"
18180 MARCHAMALO (GUADALAJARA)
Spain

Schréder lluminagao S.A.

Rua da Fraternidade Operéria, n° 3
2795-491 CARNAXIDE, OEIRAS
Portugal

Comatelec S.A,

Z.I.

18400 SAINT FLORENT S/CHER
France

Schréder Hungary Ple.
Topart 2

2084 PILISSZENTIVAN
Hungary

SGS Belglum NV-Divislon SGS GEBEC
Business Riverside Park

-8ld Internationalelaan 55 Build. D

8-1070 Brussals i

Tel+32(0)2 556 00 20 Fax.+32(0)2 556 00 36

003600092738 <\ 6301569/05
~ A\

(COMPANIA
RLECTRICA) ¢

S.A.




Traducere din limba englezd

LICENTA
Nr. 21235 inlocuit de nr 21213

Eliberat pentru:
Aplicant:

Schreder S.A.

Rue de Lusambo.67
1190 BRUXELLES
Belgia

Posesor licen(a:
Schreder S.A.

Rue de Lusambo, 67
B-1190 BRUXELLES
Belgia

Produs : aparate de iluminat cii de circulatie largi, piefe, stradal

Nume de inregistrare : SCHREDER
Tipul modelului :AXIA GEN 3.1 (AXG3S1), AXIA GEN 3.2 (AXG3S2), AXIA
GEN 3.3 (AXG3S3)

Produsul si orice versiune este mentionat in Anexa la aceasta licentd precum si documentele la
care s¢ refera.

SGS CEBEC marca de calitate inregistrata prin prezenta declara ¢d produsul mai sus mentionat a
fost certificat in baza:

- testelor tip conforme standardului specificat in anexa

- inspectiel la locul de productic

- documentului de certificare cu nr, 1173

SGS CEBEC, marca de calitate Tnregistratd, garanteazd prin prezenta dreptul de a folosi marca de
certificare CEBEC

Marca de certificare ENEC/CEBEC poate fi aplicata pe produsul specificat in aceasta licentd pe
durata valabilitagii documentului de certificare ENEC/CEBEC, si conform conditiilor
documentului de certificare ENEC/CEBEC.

Licenta a (ost eliberala la 25/04 2019
Semnaturd indescifrabila

ir, C. Lana,

Director Certificare

Este permisa numai publicarea integrala a acestei certificari, inclusiv anexa.

Acest certificat este valid doar impreuna cu cu publicarca adresic www.sgs.com/ee

SGS Belgium NV-Division SGS CEBEC

Business Riverside Park 1‘3 { "
Bid infernationaielaan 35 Bulid. D f"L' ;
B-1070 Brussels ol 5 1
Tel+32(0)2 5356 00 20 Fax.+32(0)2 556 00 36 L Tegy




Traducere din limba englezd

ANEXA LA LICENTA ENEC/CEBEC ur. 21235
pagina | din 3

DATELE TEHNICE ALE PRODUSULUI CERTIFICAT

Date produs

Produs : Cai de cireulatie largi, picte, stradal
Nume de marci : SCHREDER

Tipul{ur) : AXIA GEN 3.1 (AXG3S1), AXIA GEN 3.2 (AXG3S82), AXIA
GEN 3.3 (AXG383)

Tensiune nominali 1 220-240V

Tipul sursei Tae.

Frecventa nonunala 2 50/60 Hz

Limuta de temperaturd (1 max) L850

Clasa clasa 1

Grad de etanseitate (IP 66

Rezistenta la impact K 09, IK10, IK10

Informatn produs- AXIA GEN 3.1 (AXG351)

Temperatura ambientala nominala 0 35% C (intertor) . 457 C (exterior)
Putere nominala cmax 44W

Curent secunda nominal (in SEC) cmax 870 mA

Lampa(i) : 8-16 LED-uri OSLON

Informatii produs- AXTIA GEN 3.2 (AXG3S82)

Temperatura ambientala nominala - 35° C (interior) . 45° C (exterior)
Putere nominala max 78 W

Curent secunda nominal (in SEC cmax 1000 mA

Lampi(i) 1 24-32 LED-urit OSLON

Informatii produs- AXIA GEN 3.3 (AXG3S3)

Temperatura ambientala rominala 1307 C (interior) . 407 C (exterior)
lutere nominala rmax 172 W

Curent secunda nominal (in SEC) s max 880 mA

Lampa(i) : 48-64 LED-uri OSLON

SGS Belgium NV-Division SGS CEBEC
Business Riverside Park

Bid internationaielaan 55 Bulid. D

B-1070 Brussels

Tel+32{0N2 556 00 20 Fax. +32(0)2 556 00 36

630159/03




Traducere din limba engleza

ANEXA LA LICENTA ENEC/CEBEC nr. 21235

pagina 2 din 3

TESTE

Teste solicitute

EN 60598-1:2015
EN 60598-2-3:2003 + A1:2011

Rezultatele testelor

Rezultatele testelor sunt depuse in fisierul 630159/05
Observatii

Acest certificat are la baza raportul testului Nr. P1373-77-1b
Concluzie

Verificaren a demonstrat ¢f toate cerintele au fost indeplinite.

Verificat de catre, coordonator proiect : Christiam Maes -25/04/2019

Director Departament,
Certificare Produs

Director Certificare - semuiturd indescifrabila, data
i,r—\,,x
f.‘} W efs -
,{p-' e 2 ‘h""‘z‘m
g el
$GS Belgium NV-Division SGS CEBEC / *"*‘. i | 4 630159/05
Business Riverside Park LA q“‘-i&' -

Bid internationaielaan 55 Bulid. D
B-1070 Brussels
Tel.+32(0)2 5356 00 20 Fax.+32(0)2 356 00 36




Traducere din limba englezd

ANEXA LA LICENTA ENEC/CEBEC Nr. 21235
Pagina 3 din 3

SEDIUL (SEDIILE) FABRICIL

Schreder TOV

Vul Mykulynetska 468
46000 TERNOPIL
Ukraine

Schreder (China) Lighting Industrial Co., Lid

Mo.40 Xinye 2 Street, Tianjin Economic Technological Development Zone West Zona,
300462 Tianjin City, P.R China

China

Socelec S.A,

Av. de Roanne, 66

Poligono Industrial "EL HENARES"
18180 MARCHAMALD (GUADALAJARA)
Spain

Schréder lluminagdo S A

Rua da Fraternidade Operdna, n® 3
2785-491 CARNAXIDE, OEIRAS
Portugal

Comatelec S.A.

Zl

18400 SAINT FLORENT S/ICHER
France

Schréder Hungary Plc.
Tépart 2
2084 PILISSZENTIVAN

Hungary

T
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SGS Belgium NV-Division $GS CEBEC
Business Riverside Park

Bid internationaielaan 55 Bulid. D
B-1070 Brussels

Tel+32(0)2 556 00 20 Fax. +32(0)2 556 00 36 /
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OSRAM

Light is OSRAM Opto Semiconductors

OSLON® Square
White (CCT 2700 K - 6500 K)

IES LM-80-15 Test Report

Test Documentation No.: 190148W6 (Document No.: OSRM027-2-E3-220) — 14 Feb 2020




TESTING
NYLAF LAD CODC Z00D55-0

LM80 17000 Hour Interval Test Report

IES LM-80-15 Approved Method for Measuring Lumen
Maintenance of LED Light Sources

CSA Group Report: OSRM027-2-E3-220

January 3, 2020

Manufacturer:

Maodels tested:

Test conditions;

OSRAM

GW CSSRM2.EM

OSLON Square

24 devices @ 55.0C, 1.050 A

24 devices @ 85.0 C, 1.050 A
24 devices @ 105.0C, 1.050 A

Prepared for:

OSRAM Opto Semicenductors {Malaysia) Sdn. CSA Group Seattle
Bayan Lepas Free industrial Zone Phase 1, 14833 NE 87th St
11900 Bayan Lepas, Penang, Malaysia Redmond, WA 98052

Attn:

Test report prepared by:
(S abricl T

Project Engineer,
Test and Measurement Services

Testing performed by:

425-605-8500
wiww. csagroupseattle org

Test report approved by:

REC Fleteten

Project Manager,
Test and Measurement Services

This report may not be reproduced except
in full without permission of CSA Group.

3N CSA Group Seattle
T 1833 NE _87t|1 St, Redmond, WA 98052

SYLTR R 425-605-8500
www.csagroupseattle.org

Page 1 of 15



[ES LM80-15 Test Report
CSA Group Report: OSRM027-2-£3-220
Original issue date: 200103

GROUP”

1.0 Statement of test conditons, summary of results, and reporting requirements:

Part number: GW CSSRMZ.EM
Life test conditions

Summary of results

1. Number of samples tested:

Test Drive current| Case temperature | Elapsed life test| Average lumen | Average chromaticity shift
condition {A) {°C} time {hrs) maintenance (%) {Au'v')

TC1 1.050 55 17000 100.4 0.0014

T1C2 1.050 85 17000 100.3 0.0014

TC3 1.050 105 17000 002 0.0017

jfiid REDD i req e &

24 per test condition

£, Description of LED light sources

LED Package’

3. Description of auxiliary equipment

see section 6.1 below

4. Operating cycle

LED packages are driven at constant current for life test and are
pulsed for photometric test.

5. Ambient conditions, airflow, relative
humidity

LED's are operated on controlled thermal plates in an environment
that complies with the requirements given in Section 4.4 of LM30-15.
Case temperature (Ts): controlled to within -2°C,

Surrounding air temp: controlled to within -5°C of Ts,

Humidity: < 65 RH, No forced air flow

6. Case temperature (test point
temperature)

See summary table above for test conditions. The temperature
measurment point is shown in Sec. 6.3,

7. Drive current during life test

see summary table above

8. Initial luminous flux and forward voltage

see data tables for individual test conditions

9. Lumen maintenance data for each
individual LED light source

see data tables for individual test conditions

10. Observation of LED light source failures

see data tables for individual test conditions

11 LED light source monitoring intervals

see data tables for individual test conditions

12. Photometric measurement uncertainty

k=2 expanded measurement uncertainty for relative luminous fluy
measurements is +2.0%

13. Chromaticity shift reported over the
measurement time

see data tables for individual test conditons

14, Test start date

November 10, 2017

15, ANSI target and caleulated CCT values

see data tables

Notes:

1. per ANSI/IESNA RP-16-05 Addendum b, Nemenclature and Definitions for Wuminating Er:qmee:mg

This report may not be reproduced except
in full without permission of CSA Group.

U:;
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CSA Group Seattie

148 'Nt\q:rth St, Redmond, WA 98052
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www.csagroupseattle.crg



N IES LM80-15 Test Report
Ba, . =

g ﬁ C: %A _ CSA Group Report: OSRM027-2-E3-220
L\ GROUP Original issue date: 200103

"
P

Saya

GW CS5RM2.EM
a g Zero hour o E Zero hour o E Zero haur
e g measurements ‘E g measurements -e g measurements
§ €| Ansi Initial g E | Ansi Initial § €1 Ansi Initial
© “;—: Target* | Calculated ° % Target* | Calculated ° E Target* | Calculated
S| & | cerik) CCT (K) S| a | cerik CCT (K) Sl a | ccTi CCT {K}
D1 | 34654245 3388 D1 | 3465+245 3461 D1 | 34654245 3413
D2 | 34651245 3486 D2 | 34654245 3429 D2 | 34654245 3459
D3 | 3465+245 3475 D3 | 33651245 3369 D3 | 34654245 3454
g | D4 | 34654245 3427 g | D4 |3465+245 3400 o | D4 | 34654245 3478
2 | s [ 34654245 3448 8 | b5 | 3465£245 3451 2 | bs | 34654245 3430
g | b6 [ 34654245 3425 @ | o6 | 3465245 3407 % | be [ 34658245 3427
g D7 | 34654245 3490 g D7 | 34654245 3495 2 | b7 | 34654245 3389
2 | D8 | 34654245 3498 2 | D8 | 3465+245 3440 8 | ps | 34651245 3479
= [ po [3465¢245| 3416 % | Do [3a652a5| 3477 2 [ o9 [ 34654245 3479
D10 | 34654245 3471 D10 | 34652245 3458 D10 | 3465+245 3421
D11 | 34651245 3471 D11 34654245 3478 D11 | 34654245 3392
D17 | 34654245 3415 D12 | 3465+245 3482 D12 | 34651245 3496
D1 | 34654245 3467 D1 | 34654245 3504 D1 | 34654245 3604
D2 | 3465+245 3446 D2 | 34654245 3464 D2 | 3465:245 3453
D3 | 34654245 3407 D3 | 3465£245 3379 D3 | 34654245 3408
9 | D4 | 34654245 3393 v | D4 | 34653245 3446 Y | D4 | 3465245 3400
g 05 | 34654245 3450 ‘é D5 | 3465+245 3461 g ps | 34651245 3437
= | D6 | 3465£245 3446 2 | D6 | 34654245 3513 % | b6 | 34654245 3498
% D7 | 3465+245 3441 § D7 | 3465+245 3476 g D7 | 34654245 3403
g [ D8 | 34654245 3428 S | b8 [ 34654245 3448 g [ D8 | 3465245 3467
| DY | 34654245 3430 o | p9 | 3465245 3452 o | p9 | 34651245 3535
D10 | 34654245 3484 D10 | 3465+245 3490 D10 | 34654245 3528
D11 | 34654245 3458 D11 | 3465+245 3460 D11 3465£245 3580
D12 | 34654245 3459 D12 | 3465£245 3403 D12 | 34654245 3438
* target CCT as defined in ANSI C78.377-2008

: CSA Group Seattie
- 14833 NE 87th St, Redmond, WA 95052

425-5605-8500
www.csagroupseattie.org
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IES LM80-15 Test Report

CSA ) CSA Group Report: OSRM027-2-E3-220
GROUP Original issue date: 200103

Wik,

g

Test Condition 1 55°% 1.050 A
e _________ - -
TABLE 2.0 - LUMEN MAINTENANCE RESULTS GW CSSRM2.EM
Test Condition 1 55 ‘C 1,050 A
o - Zarohour Photometric test drive current:  1.050 A
.E 'g measuremeants Photometric test ambient temperature: 25+ 2 °C
= F } Failures observed: none
=l W Flux Vi ;
o g (Im) W) Lumen Maintenance {%)
& o 7600 8000 9000 | 10000 | 11000 | 12600 | 13000 | 14000 | 15000 | 16000 | 17000
D1 382.55 3.51 1013 | 1013 | 101.3 | 1014 | 1014 | 1014 | 1014 | 1015 | 1015 | 1014 | 1015
D2 394.59 3.44 285 99.4 99.5 99.6 99.6 99.6 99.6 99.6 99.7 95.6 599.6
D3 393.31 3.52 106.0 | 1000 | 100.1 | 100.2 | 100.1 | 100.1 | 1001 | 100.2 | 100.2 | 100.1 | 100.1
w [BE: 339.11 3.51 100.8 | 100.8 | 101.0 | 101.0 | 101.0 | 1010 | 101.1 | 101.1 | 101.1 | 1011 | 101.2
g [os| 38877 | 363 | 1006 | 1006 | 100.7 | 100.8 [ 100.7 | 100.8 | 100.8 | 1008 | 1008 | 1007 | 1008
g D6 390.51 3.55 291 99.0 99,1 99.2 99.1 99.1 99.1 929.1 99.1 55.0 99.0
E 07 394.50 353 9586 99.7 99.8 99.9 99.9 99.9 99.9 100.0 | 100.0 99.9 85.9
§ D3 391.57 3.51 99.0 99.0 99.0 99.1 99.0 99.0 99.0 99.0 99.0 S98.8 53.9
2] oo 391.72 3.63 | 100.8 | 100.8 | 1009 | 101.0 | 1009 | 101.0 | 1009 | 101.1 | 101.0 | 1009 | 101.0
D10| 39191 3.66 99.9 99.9 100.0 | 1001 | 100.0 | 1000 | 100.1 | 100.1 | 100.1 | 100.0 | 100.1
D11 394.32 3.56 95.4 99.4 995 99.6 §9.5 99.5 99.6 99.6 99.6 995 99.6
Di2| 38879 3.61 | 1009 | 1009 | 1011 | 101.2 | 1011 | 101.1 | 1012 | 101.2 | 101.2 | 1011 | 101.2
01 390.00 3.42 100.9 | 100.9 | 10669 | 1011 | 101.0 | 101.0 | 101.0 | 1011 | 101.1 | 101.0 | 1011
B 396.48 3.41 | 99.7 99.8 999 1000 | 1000 | 1000 | 1000 | 100.0 | 100.0 99.9 100.0
D3 381.95 3.55 1009 | 1010 | 1011 | 101.2 | 101.2 | 1012 | 101.2 | 101.2 | 101.1 | 1011 | 101.2
Wil D4 379.67 3.56 101.2 | 101.3 | 101.3 | 1015 | 1015 | 1015 | 1015 | 101.6 | 1016 | 1815 | 1016
_ g DS | 390.38 3.55 99.9 99.9 | 100.0 | 100.1 | 1000 | 100.1 | 1001 | 100.1 | 100.1 | 100.1 | 100.1
g S 389.40 3.64 99.9 99.5 | 160.0 | 100.1 | 100.0 | 1001 | 100.0 | 100.1 | 100.0 | 99.9 | 100.0
g b7 390.30 3.51 100.1 | 100.1 | 1003 | 1004 | 1604 | 100.4 | 100.3 | 100.4 | 100.3 | 1003 | 100.4
§ D8 385.75 3.59 100.8 | 100.8 | 1009 | 101.1 | 101.1 | 101.0 | 101.1 | 101.1 | 101.1 | 101.0 | 101.2
& D9 39272 B 3.61 100.3 | 100.3 | 1004 | 1005 | 100.5 | 1005 | 1005 | 100.6 | 100.6 | 1005 | 100.6
Dio 383.11 3.56 100.5 | 1005 | 100.6 | 100.7 | 100.7 | 100.6 | 100.6 | 1007 | 1006 | 1005 | 100.6
311 __3_92.90 | _3,58 100.2 1092 100.4 | 1005 | 1005 | 100.5 | 100.4 100.5 | 100.5 | 1004 | 1005
Diz 387.55 3.50 395.8 99.9 100.0 | 100.1 | 1600 100,0. 100.0 | 100.0 | 1000 99.9 100.0
n 24 24 24 24 24 24 24 24 24 24 24
mean 100.2 | 100.2 | 1003 | 1004 | 1004 | 1004 | 100.4 | 100.4 | 100.4 | 100.3 | 100.4
median 100.2 | 100.2 | 10603 | 1004 | 1004 | 100.4 | 1004 | 100.5 | 1004 | 100.4 | 1005
std. dev. 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
min 99.0 95.0 99.0 a9 899.0 99.0 99.0 85.0 55.0 98.8 98.9
max 101.3 | 101.3 | 1013 | 101.5 | 101.5 | 1015 | 10615 | 1016 | 1016 | 1015 | 1016

CSA Group Seattle
14833 NE 87th St, Redmond, WA 98052
Yoo bl 425.605-8500
www.csagroupseattie.arg

This report may not be repreduced except
in full without permission of CSA Group.
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IES LM80-15 Test Report
‘AN = /A ' CSA Group Report: OSRM027-2-E3-220
E;W GROUP Original issue date: 200103

Test Condition 1 55°% 1.050 A

TABLE 2.1 - CHROMATICITY SHIFT RESULTS GW CESRM2.EM

Test Condition 1 55 °C 1.050 A
o 7 Zero hour Photometric test drive current:  1.050 A
.E 'g measurements Photometric test ambient temperature: 25+ 72 ¢
o Failures observed: none
2| @ Chromaticity shift (Au'v')
§ <§ u' v 7000 8000 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 15000 17000
D1 | 0.2363 | 0.5203 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015
D2 |1 0.2335 | 0.5189 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013 | 0.0013 0.0013 | 0.0013 | 0.0013 | 0.0013
D3 | 0.2338 | 0.5188 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0011 0.0012 | 0.0012 | 0.0012 | 0.0012
Y| D4 ) 0.2352 | 05198 0.0011 | 0.6012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 0.0012 | 0.0013 | 0.0013
§ i') 0.2346 | 0.5192 0.0011 | 0.0012 | 0.00612 | 0.0012 | 0.0013 | 0.0013 | 0.0012 0.0013 | 0.0013 | 0.0013 | 0.0013
g DG_ 0.2350 | 0.5206 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 08,0013 | 0.0013 0.0013 | 0.0013 | 0.0013 | 0.0013
E _D}' 0.2331| 0.5194 0.0012 | 0.6013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 0.0014 | 0.0014 | 0.0014 | 0.0014
g I_L_}S 0.2329 | 0.5192 0.0011 | 0.0011 | 0.0012 | 0.0011 | 0.0012 | 0.0012 | 0.0012 0.0012 | 0.0013 | 0.0012 | 0.0013
= 09 1 0.2352 | 0.5208 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 0.0013 | 0.0013 | 0.0014
D10 0.2337 | 0.5195 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0012 0.0014 | 0.0014 | 0.0014
011)0.2338] 0.5194 0.0011| 0.0012 | 0.0013 | 0.0012 | 0.0012 | 0.0013 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
D121 0.2359 | 0.5190 0.0013 | 0.6013 | 0.0014 | 0.0013 | 0.0014 | 0.0014 | 0.0014 0.0015 | 0.0014 | 0.0015 OD(&
___[.')I_E?ij? 0.5195 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 0.0013 | 0.0013 | 0.0013 | 0.0013
D2 | 0.2344 | 0.5199 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | D.0014 0.0015 | 0.0014 | 0.0014 | 0.0014
D3 | 0.2358 | 0.5199 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 0.0013 | 0.0014 | 0.0014
L2 D4 | 0.2359 | 0.5209 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 0.0014 | 0.0014 | 0.0014 | 0.0014
§ D5 10.2346 | 0.5191 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.00132
& D6 | 0.2349 | 0.5185 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0012 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012
g* D?_ 0.2345 | 0.5203 0.0014 0.0015 | 0.0014 | 0.0015 _Q‘E!OJS 0.0015 | 0.0015 | 0.0016 | 0.0015 | 0.0016 | 0.0015
S | o8 |0.2353] 05193 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 0.0015
i DS 1 0.2351| 0.5196 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
__[}li} U.2_3_5_4 U.5§192 0.0011 0.0(}12_ 0.0012 | 0.0012 | 0.0012 | 0.0012 _Q.OOlZ 0.0013 0_.0(}13 0.0013 | 0.0013
D11]0.2343 | 0.5191 0.0012 .0.0012 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 0.0013 | 0.0013
D1z2|0.2342 | 0.5192 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
n 24 24 24 24 24 24 24 24 24 24 24
mean 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 0.0013 | 0.0013 | 0.0014 | 0.0014
median | 0.0012 | 0.0012 | 0.0013 | 0.0012 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014
std, dev. | 0.0001 | 0.0001 | 0.0001 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 0.0001 | 0.0001 | 0.0001
min | 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0011 0.0012 | 0.0041 | 0.0012 | 0.0012 | 0.0012 0.0012
max | 0.0014 | 0.0015 | 0.0014 | 0.0015 | 0.0015 0.0015 | 0.0015 | 0.0016 | 0.0015 | 0.0016 | 0.0015

This ;i;p»ort may not be reproduced except S SO T N CSA Group Seattle
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Test Condition 1 55°% 1.050A

IES LM80-15 Test Report

CSA Group Report: OSRM027-2-£3-220

Original issue date: 200103

TABLE 2.2 - FORWARD VOLTAGE MAINTENANCE RESULTS

GW C5SRM2.EM

TestConditionl = 55°¢ 1,050 A _
a5 ) Zero hour Photometric test drive current: 1,050 A
% "‘E3 measurements Photometric test ambient temperature: 25+ 2 °C
g E v Failures observed: none
fé g V) Forward Voltage Maintainence {%)
8 o 7000 8000 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 16000 | 17000
01 3.51 94.97 | 9477 | 94.79 | 94.60 | 95.24 | 94.92 | 94.93 95.01 | 94,95 | 94.82 | 95.12
02 3.44 97.94 | 97.54 | 97.76 | 9755 | 97.95 | 97.71 97.70 | 98.07 | 98.16 | 97.83 | 97.70
b3 3.52 97.12 | 96.87 | 96.97 | 96.82 | 97.02 | 96.85 96.80 | 96.74 | 97.17 | 96.71 | 96.78
L D4 351 96.81 | 96,58 | 96.56 | 96.52 | 96.99 | 96.41 96.41 | 96.38 | 97.55 | 96.36 | 96.48
§ D5 3.63 95.64 | 95.56 | 95.34 | 9539 | 9577 | 95.38 95.35 | 95.17 | 96.81 | 95.53 | 95.34
§ 06 355 97.32 | 97.49 | 97.07 | 97.48 | 97.24 | 98.10 | 97.23 97.12 | 98.09 | 97.87 | 97.32
g 07 3.53 96.53 | 96.63 | 96.40 | 96.81 | 96,55 | 97.28 | 96.35 96.46 | 97.92 | 96.80 | 96.82
§ D3 3.51 97.46 | 97.40 | 97.33 | 97.39 | 97.46 | 97.33 | 97.22 97.28 | 98.45 | 97.27 | 97.64
4 D9 3.63 56.18 | 96.10 [ 95.92 | 95,90 | 96.05 | 95.93 | 9596 95.88 | 95.90 | 95.90 | 96.28
| D10 3.66 95.76 | 95.76 | 95.53 | 9552 | 95,72 | 9557 | 95.7% 95.51 | 95.55 | 95.62 | 96.20
D11 | 3.56 97.63 | 97.37 | 97.44 | 97.28 | 97.60 | 97.72 97.57 | 9738 | 98.16 | 97.45 | 9754
Di2 3.61 9574 | 95.34 | 9576 | 95.26 | 95.46 | 95.80 9545 | 95.30 | 95.99 | 95,32 | 95.14
D1 3.42 96.22 | 96.05 | 96.25 | 96.39 | 95.95 | 96.22 96.39 | 95.81 | 96.65 | 96.20 | 96.13
L2 3.41 98.49 | 98.25 | 98.30 | 98.30 | 98.13 | 98.32 98.41 | 97.92 | 99.40 | 98.30 | 58.33
D3 : 3.55 95.96 | 96.04 | 95.83 | 95.72 | 95.71 | 95.81 96.05 | 95.46 | 96.66 | 95.61 | 95.81
“ D4 3.56 95.81 | 96.02 | 95.81 | 95.68 | 95.59 95.86 | 96.00 | 95.43 | 96.89 | 95.52 95.79
§ _D_S 3.55 97.38 | 97.38 | 97.09 | 97.14 | 97.13 | 97.37 97.33 | 96.97 | 98.41 | 97.16 | 97.24
P~ _uu 3.b4d 95.43 | 95.22 | 95.11 | 95.21 | 95.01 | 95.47 95.20 | 94.90 | 96.37 | 95.20 | 95.12
E D7 3.51 97.02 | 9748 | 96.81 | 96.86 | 96.71 | 97.07 96.80 | 96.56 | 98.56 | 97.02 | 9684
§ _L_J_s 3.59 95.78 | 96.34 | 95.68 | 95.64 | 95.56 | 95.60 95.80 | 9540 | 96.45 | 95.81 95.73—
@ DQ 3.61 96.90 | 96.81 | 96.83 | 97.26 | 96.57 | 96.74 96.98 | 96.46 | 96.63 | 96.75 | 97.01
_DlD 3.56 97.71 | 97.53 | 9751 | 9804 | 97.35 | 97.53 97.45 | 97.15 | 97.34 | 97.37 | 97.65
ﬂl 3.58 97.16 | 97.07 | 97.02 | 97.10 | 96.83 | 97.02 96.93 | 96.72 | 96.97 | 96.89 | 96.94
D12 3.50 97.95 | 98.05 | 97.90 | 97.93 | 97.72 | 97.93 97.94 | 97.70 | 98.09 | 97.88 | 97.89
n 24 24 24 24 24 24 24 24 24 24 24
mean, 96.7 96.7 96.5 96.6 96.6 96.7 96.6 96.4 97.2 96.6 96.6
median 96.9 896.7 96.7 96.8 96.6 96.8 96.6 96.5 8T 96.7 96.8
std. dev. 0.9 0.9 0.9 1.0 09 1.0 0.9 1.0 1.1 1.0 1.0
min 95.0 94.8 94.8 94.6 95.0 94.9 94.9 94.5 94.9 94.8 95.1
max 98.5 98.3 98.3 98.3 98.1 98.3 98.4 98.1 99.4 98.3 98.3

This report may not be reproduced except
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IES LM80-15 Test Report
CSA Group Report: OSRM027-2-£3-220
Original issue date: 200103

Test Condition 2 85° 1.050 A

TABLE 3.0 - LUMEN MAINTENANCE RESULTS GW CSSRM2.EM
Test Condition 2 85 °C 1.050 A

% | & Zarahour Photometric test drive current:  1.050 A

% ’g measurements Photometric test ambient temperature; 25+ 2 °C

gl 2 Failures observed: none

ﬁ § Fig Vi Lumen Maintenance (%)

Bl m W

5 o 7000 8000 000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
b1 3594.55 3.36 95.8 99.8 99:9 100.0 59.9 99.9 99.9 99.9 100.0 99.8 99.9
D2 389.49 3.49 100.7 | 100.7 | 1007 | 100.9 | 160.9 | 100.8 | 100.8 | 100.9 | 100.8 | 100.8 | 100.9
03 383.20 3.46 100.7 | 100.8 | 1009 | 101.1 | 101.0 | 101.0 | 1010 | 101.0 | 1010 | 1009 | 1010

L D4 384.37 3.48 106.3 | 100.3 | 100.5 | 100.6 | 100.5 | 100.6 | 100.6 | 100.6 | 100.6 | 1005 | 100.6

,.WC;_ b5 392.21 3.68 100.1 | 100.1 | 100.2 | 100.4 | 100.2 | 100.3 | 1003 | 100.3 | 1003 | 100.2 | 1003

;L"j _DG 393.42 3.56 100.2 | 100.1 | 100.2 | 100.4 | 100.3 | 1003 | 1003 | 100.3 | 1003 | 1003 | 100.3

E b7 398.‘50_ 3.49 99.5 99.5 99.6 99.8 89.7 99.6 99.6 99.6 99.6 99.5 99.6

% _D_F.{_ 392.06 3.58 100.1 | 100.6 | 100.2 | 100.4 | 100.3 | 100.3 | 1003 | 100.3 | 100.3 | 100.3 | 100.3

ek 09 393.95 3.60 100.2 | 100.1 | 100.3 | 100.4 | 100.3 | 100.4 | 100.3 | 100.4 | 100.3 | 1003 | 100.4

D10 | 391.62 3.62 166.9 | 100.9 | 101.0 | 101.2 | 161.1 | 101.1 | 1011 | 101.1 | 1011 | 1011 | 1011
D11| 385.71 3.61 99.9 99.9 99.9 | 100.1 | 100.0 | 100.0 | 99.9 98.9 99.9 99.8 99.8

D12 394.28 3.52 100.0 | 100.0 | 106.1 | 100.3 | 100.2 | 100.2 | 100.2 | 100.2 | 100.2 | 100.1 | 100.2
D1 391.45 3.52 100.3 | 1003 | 1004 | 1005 | 1004 | 100.5 | 1005 | 1005 | 1005 | 1004 | 1005
D2 392.67 3.45 | 995 99.5 99.6 89,4 95.6 99.7 99.7 99.6 95.7 99.5 99.6
D3 386.03 3.43 98.6 98.6 98.6 98.6 98.5 98.5 93.4 98.3 98.3 98.2 98.2

D4 391.67 3.50 | 100.8 | 100.8 | 101.0 | 1011 | 101.0 | 101.1 | 101.1 | 1010 | 101.0 | 1009 | 101.0
DS 391.37 3.53 99.6 8565 99.6 99.7 99.6 99.6 95.5 99.5 99.5 99.3 99.4

D6 397.66 3.64 99.5 99.5 99.5 99.7 59.6 99.6 99.6 99.6 99.6 99.5 99.5

D7 388.74 | 3.51 100.7 | 100.7 [ 100.8 | 100.9 | 100.9 | 1009 | 100.9 | 100.9 | 100.8 | 100.8 | 100.8
D8 389.76 3.53 101.2 | 101.2 | 1014 lGi,S 1014 | 1015 | 1015 | 1015 | 101.5 | 1014 | 1015
DY 393.46 3.59 160.6 | 100.5 | 100.7 | 100.8 | 100.7 | 100.8 | 100.7 | 100.7 | 100.7 | 100.6 | 100.7
' D10| 395.24 3.60 | 1004 | 1004 | 100.5 | 100.7 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 1005 | 1006
L11| 394.47 3.58 100.3 | 1004 | 100.5 | 100.6 | 100.6 | 100.5 | 1005 | 1005 | 100.5 | 100.4 | 100.5
Diz| 387.29 3.52 100.1 | 100.1 | 100.2 | 100.3 | 100.2 | 100.2 | 100.1 | 100.2 | 100.1 | 99.9 99.9

960000108055031€

n 24 24 24 24 24 24 24 24 24 24 24
mean 100.2 | 100.2 | 100.3 | 100.4 | 100.3 | 100.3 | 100.3 | 100.3 | 100.3 | 100.2 | 100.3
median 100.2 | 100.1 | 100.2 | 1004 | 160.3 | 100.4 | 100.3 | 1004 | 100.3 | 1003 | 1003
std. dev., 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7
min 98.6 58.6 98.6 98.6 593.5 98.5 98.4 98.3 98.3 98.2 98.2
max 101.2 | 1012 | 1014 | 101.5 | 1014 | 1015 | 1015 | 101.5 | 101.5 | 1014 | 1015

: CSA Group Seattle
% 14833 NE 87th St, Redmond, WA 98052
Vg 425-605-3500
www.csagroupseattis.org

This report may not be reproduced except
in full without permission of CSA Group.
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IES LM80-15 Test Report
CSA Group Report: OSRM027-2-E3-220

Original issue date: 200103

Test Condition 2 85° 1.050A
TABLE 3.1 - CHROMATICITY SHIFT RESULTS GW CSSRM2.EM
Test Condition 2 85 °C 1.050 A
a 5 Zero hour Photometric test drive current:  1.050 A
= “g measurements Photometric test ambient temperature:  25x2 °C
é z Failures ohserved: none
% § Chromaticity shift (Au'v')
X 8 u' v' 7000 8000 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
D1 | 0.2343 | 0.5188 0.0012 | 0.0012 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0,0014 | 0.0015 | 0.0015 | 0.0015 | 0.0014
D2 |1 0.2351| 0.5196 0.0012 | 00011 | 0.0011 | 0.0012 [ 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013
D3 | 0.2370 | 0.5202 0.0014 | 0.0014 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0015
w D4 |1 0.2364 | 0.5188 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015
:CE 05 | 0.2340 ) 0.5206 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015
::‘ D6 | 0.2356 | 0.5206 0.0013| 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0015 | 0.0014
2 | v7 [02330] 05192 0.0013 | 0.0014 | 0.0014 | 0.0015 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015
S | ps | 0.2348| 0.5195 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0017
n D9 | 0.2334 | 0.5200 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0015
D10]0.2344 | 0.5189 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016
011 0.2336] 0.5193 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0.0013
D12 0.2335) 0.5191 0.0012 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0014 | 0.0015 | 0.0015
D1 | 0.2327 | 0.5192 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0.0013
| D2 | 0.2342| 0.5190 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
D3 | 0.2367 | 0.5201 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
wo | B4 [ 0.2346 | 0.5195 0.0012 | 0.0013 | 0.0013 | D.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
§ DS |1 0.2337 | 0.5206 0.0011]0.0011 | 0.0012 | 0.0012 [ 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
"g DG | 0.2324 | 0.5193 0.0011 | 0.0011 | 6.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | C.0012
§ _D? 0.2337 | 0.5191 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0016 | 0.0015 | 0.0016 | 0.0016
§ D8 | 0.2344 | 6.5199 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0016
& D9 1 0.2339 | 0.5208 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014
D10 0.2332_|_(__};S_1_92 0.0013 | 0.6013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0014 | 0.0015
_Ull _U._‘343 0.5190 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013 | 0.0012 | 0.0013
D12 0.2357 | 0.5205 0.0015 | 0.0016 | 0.0017 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0018 | 0.0018 | 0.0018 | 0.0018
n 24 24 24 24 24 24 24 24 24 24 24
mean 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0014 | 0.0015 | 0.0014
median | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0014 | D.0015 | 0.0014
std. dev. | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0002 0.0001
min 0.0011 | 0.0011 | 6.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012
max | 0.0015 | 0.0016 | 0.0017 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0013 | 0.0018 | 0.0018 | 0.0018
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IES LIM80-15 Test Report
CSA Group Report: OSRM027-2-£3-220
Original issue date: 200103

Test Condition 2 85°% 1.050 A
TABLE 3.2 - FORWARD VOLTAGE MAINTENANCE RESULTS GW C5SRM2.EM
Test Condition 2 85 °C 1.050 A
& b Zero hour Photometric test drive current:  1.050 A
i "g measurements Photometric test ambient temperature: 25+ 2 °C
e Z Faitures observed: none
£ W Vi
D é W) Forward Voltage Maintainence {%])
9 o 7000 8000 S000 | 10000 | 11006 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
01 3.36 98.76 | 98.59 | 99.81 | 99.57 | 101.01 | 100,10 98.77 | 99.25 | 105.32 | 100.01 | 93.70
D2 3.49 97.61 | 97.25 | 98.63 | 98.00 | 99.46 | 98.67 | 97.61 | 97.97 | 98.28 | 98.36 | 96.88
D3 3.46 98.76 | 98.96 | 99.01 | 99.17 | 100.58 | 99.65 | 99.19 | 98.92 | 98.69 | 98.63 | 98.53
w D4 3.48 98.29 | 98.52 | 100.65 | 99.01 | 99.16 | 98.65 | 98.33 | 98.23 | 98.82 | 98.26 | 98.18
5 b5 3.68 97.17 | 96.26 | 98.21 | 96.36 | 96.49 16‘93 95.82 | 95.76 9?._28 95,81 | 95.62
% | pe ) 3.56 | 98.87 | 97.88 | 98.13 | 97.63 | 98.20 | 98.87 | 97.55 | 98.33 | 102.01| 97.74 | 96.94
§ b7 3.49 98.27 | 97.94 | 99.62 | 98.60 | 98.36 | 99.48 | 98.02 | 99.05 | 101.82 | 98.03 | 97.42
§ Da 3.58 97.11 | 97.73 | 98.71 | 98.02 | 97.44 | 97.50 | 97.44 | 96.95 | 97.79 | 97.57 | 96.84
S D9 3.60 97.75 | 98.46 | 98.14 | 98.12 | 97.96 | 97.71 | 97.94 | 97.50 | 98.38 | 98.15 | 97.38
D10 3.62 | 96.53 | 96.38 | 96.44 | 9666 | 96.56 | 98.28 | 9937 | 95.99 | 96.75 | 95.96 | 96.01
D11 3.61 96.41 | 96.38 | 96.48 | 96.80 | 96.58 | 99.23 | 99.50 | 95.70 | 100.08| 96.06 | 95.79
D12 3.52 | 98.95 | 99.90 | 99.75 | 98.98 | 99.45 | 101.33 | 100.16 | 99.16 | 103.90 | 98.97 | 98.47
D1 352 | 95.16 | 95.40 | 9510 | 95.73 | 95.48 | 95.19 | 95,50 | 9596 | 95.87 | 95.22 | 9537
| D2 3.45 98.48 | 98.18 | 97.87 | 9821 | 9852 | 97.99 | 98.24 | 98.63 | 98.62 | 97.81 | 97.93
D3 3.43 95.08 | 98.86 | 98.40 | 98.49 | 99.10 | 98.55 | 98.70 | 98.88 | 98.55 | 98.35 | 99.03
wo| D4 3.50 5732 | 97.39 | 97.26 | 9856 | 97.37 | 97.19 | 9755 | 97.54 | 97.37 | 97.35 | 98.11
§ ﬂ 3.53 97.94 | 97.28 | 97.63 | 99.30 | 97.47 | 97.17 | 98.14 | 97.29 | 97.50 | 97.84 | 97.73
§ DG 3.64 | 97.49 | 9656 | 97.02 | 97.79 | 97.72 | 96.51 | 9758 | 98.64 | 97.09 | 97.24 | 96.81
§ D7 ) 3.51 97.77 | 97.35 | 97.67 | 98.03 | 98.56 | 97.22 | 98.05 | 99.20 | 97.66 | 97.37 9?20
g | o 3.53 | 9739 | 97.31 | 9752 | 97.25 | 97.64 | 97.28 | 97.90 | 97.21 | 97.77 | 97.31 | 97.25
& D3 3.59 97.75 | 97.84 | 97.47 | 9736 | 97.62 | 97.42 | 9790 | 97.14 | 97.70 | 97.50 | 97.44
D10 3_,60 9742 | 97.69 | 97.26 | 97.48 | 98.44 | 97.30 | 97.78 | 97.10 | 97.24 | 97.76 | 97.80
D11 - 3.58 97.08 | 97.63 | 97.30 | 98.00 | 98.97 | 97.45 | 9849 | 97.35 | 97.41 | 97.08 | 97.62
Diz 3.52 98.25 | 98.68 | 95.29 | 98.89 | 99.68 | 98.35 | 99.56 | 98.08 | 98.28 | 97.87 | 98.38
n 24 24 24 24 24 24 24 24 24 24 24
mean a97.7 97.7 98.0 393.0 98.2 98.0 98.1 927 98.8 97.6 97.4
median 97.8 SF.32 98.0 8.0 98.3 97.8 98.0 97.8 93.0 97.8 97.4
std. dev, .9 1.0 1.2 1.0 1.3 1.4 1.1 1.1 2.3 1.1 1.0
min _95,2 95.4 95.1 95.7 895.5 95.2 95.6 95.7 959 95.2 95.4
max 99.1 99.9 1607 99.6 101.0 | 101.3 | 100.2 99.3 105.3 | 100.0 99.0
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Test Condition 3

105 °c

1.050 A

TABLE 4.0 - LUMEN MAINTENANCE RESULTS
Test Condition 3

105 °C

1.050 A

IES LM80-15 Test Report
CSA Group Report: OSRM027-2-E3-220
Original issue date: 200103

GW CSSRM2.EM

al & 266 Haur Photometric test drive current:  1.050 A
'é 'g measuremeants Photometric test ambient temperature: 25+ 2 °C
P c Failures observed: none
£ w Flux vf =
© % (Im) V) Lumen Maintenance (%)
o o 7000 8008 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
b1 390.84 3.35 97.7 97.7 97.6 97.5 97.4 57.4 97.2 97.2 97.0 96.9 96.9
D2 391.01 3.41 97.0 96.8 96.7 56.6 96.5 96.4 96.2 96.1 95.9 85.7 95.6
D3 393.08 3.47 99.5 99.5 99.4 99.5 99.4 59.4 99.3 99.2 99.2 99.1 99.0
L 04 394.04 3.53 100.4 | 1005 | 1005 | 100.6 | 100.6 | 1006 | 1006 | 1005 | 1005 100.4 | 100.5
L%I D5 390.62 3.53 98.9 59.9 99.9 100.0 989 99.9 99.9 99.9 99.8 99.7 99.7
g D6 393.15 3.54 98.8 8.3 98.8 98,9 98.9 98.9 98.9 98.8 98.7 898.7 98.7
g _[J? 385.92 3.46 97.0 96.9 96.8 96.7 96.6 96.5 96.3 96.2 96.0 95.8 95.7
§ D& 395.82 3.60 993 99.4 99.4 99.5 99.5 99.5 99.5 925 99.4 99.4 59.4
o D9 393.70 3.64 100.6 | 100.6 | 100.6 | 100.7 | 100.7 | 100.7 | 100.7 | 100.7 | 1005 | 1005 100.5
D10 39164 3.56 100.1 | 100.1 | 100.2 | 100.3 | 1003 | 100.2 | 100.2 | 100.2 | 1001 100.0 | 100.0
D11| 388.70 3.62 100.4 | 100.4 | 100.4 | 100.5 | 100.5 | 100.5 | 1005 | 100.5 | 1004 | 100.3 100.4
D12 396.11 3.58 100.2 | 100.2 | 1060.2 | 100.3 | 1003 | 100.3 | 1003 | 1003 | 100.2 | 1001 | 100.1
D1 398.03 3.37 100.1 | 100.1 | 100.2 | 100.2 | 100.2 | 100.2 | 1002 | 1002 100.1 | 100.0 | 100.0
D2 39293 3.46 100.6 | 100.6 | 100.6 | 100.7 | 100.7 | 100.7 | 100.6 | 1006 | 100.6 | 1005 100.5
D3 384 .56 3.68 101.4 | 1014 | 101.3 | 1014 | 104.3 | 1013 | 101.2 | 1012 | 1011 101.0 | 101.0
o D4 384.42 3.62 101.2 101.2 | 101.2 | 101.3 | 101.3 | 101.3 | 101.3 | 101.2 101.1 | 101.0 | 1011
§ DS 338.80 F53 97.2 97.0 96.9 g7.0 96.8 96.7 96.7 96.6 $96.5 96.4 96.3
§ DG 380.23 3.65 100.0 | 100.0 | 100.1 | 100.2 | 100.2 | 100.2 | 100.2 | 100.2 100.1 | 100.0 | 100.0
g 07 392.65 3.50 99.4 99.3 99.4 D35 99.4 99.4 99.4 99.3 99.3 99.2 99.2
§ | D3 393.09 3.56 100.5 | 1004 | 1005 | 100.6 | 100.6 | 1006 | 1605 | 1005 100.4 | 100.3 | 100.4
o _09 396.21 3.64 99.9 29.9 85.9 106.0 99.9 100.0 85.9 | 939 _99.8 99.7 99.7__
Di1g 392.07 3.55 98.3 98.1 98.1 98.1 98.0 97.9 97.8 97.7 955 97.5 97.4
D11 401.96 3.58 99.2 99.1 899.2 093 99.2 99.2 99,2 991 99.0 99.0 59.0
D1z 389.83 3.56 99.6 99.5 99.5 99.7 59.6 99.6 99.6 99.5 59.4 99.4 99.4
n 24 24 24 24 24 24 24 24 24 24 24
mean 99.5 99.5 99.5 99.6 99.5 99.5 99.4 99.4 99.3 99,2 99.2
median 99.9 99.9 99.5 100.0 99.9 100.0 99.9 99.9 99.8 99.7 99,7
std. dev. 1.3 1.3 1.4 1.4 1.4 1S 15 15 1.6 1.6 16
min 97.0 96.8 96.7 96.6 96.5 96.4 96.2 96.1 95.9 95.7 95.6
max 101.4 | 1014 | 1013 | 1014 | 101.3 | 101.3 | 1013 101.2 | 101.1 | 1010 | 1011
This report may not be reproduced except : €SA Group Seattle
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IES LMS8O0-15 Test Report
CSA Group Report: OSRM027-2-£3-220
Original issue date: 200103
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Test Condition 3 105°Cc 1.050A

TABLE 4.1 - CHROMATICITY SHIFT RESULTS GW CSSRM2.EM
Test Condition 3 105 °¢ 1,050 A
a £ Zero hour Photometric test drive current:  1.050 A
E 'g measurements Photometric test ambient temperature: 252 °C
s | 2 Failures observed: none
= |8 Chromaticity shift (Au'v')
E g u' v' 7000 8000 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
D1 | 0.2354 | 0.5205 (.0012 | 0.0014 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0016 | 0.0016
D2 | 0.2339 | 0.5201 0.0012 | 0.0013 | 0.0013 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0015
D3 | 0.2340 | 0.5204 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0016 | 0.0017 | 0.0017 | 0.0018 | 0.0018 | 0.0019
et D4 ] 0.2332 | 0.5204 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0017
§ D5 | 0.2353 | 0.5191 0.0017 | 0.0018 | 0,0018 | 0.0018 | 0.0018 | 0.0018 | 0.0019 | 0.0019 | 0.0020 | 0.0020 | 0.0020
g D6 | 0.2349 | 0.5205 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0017 | 0.0018
g D7 | 0.2363 | 0.5201 £6.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014
§ D8 | 0.2338 | 0.5186 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0016 | 0.0015 | 0.0016 | 0.0017
o _D?.' 0.2334 | 0.5196 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0017 | 0.0018 | 0.001%
Uli'_'l_ 0.2354 ] 0.5196 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0017
D11]0.2362 | 0.5203 0.0016 | 0.0017 | 0.0016 | 0.0016 | 0.0017 | 0.0018 | 0.0018 | 0.0018 | 0.0018 | 0.0018 | 0.0019
012]0.2327 | 0.5200 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016
01 0.230{5 0.5162 (.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0016
D2 | 0.2336 | 05211 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0016
D3 | 02356 | 0.5206 0.0016 | 0.6017 | 0.0017 | 0.0017 | 0.0018 | 0.0018 | 0.0019 | 0.0019 | 0.0020 | 0.0020 | 0.0020
o D4 ] 0.2359 | 0.5204 0.0016 | 0.0017 | 0.0017 | 0.0017 | 0.0018 | 0.0018 | 0.0018 | 0.0019 | 0.0020 | 0.0020 | 0.0021
§ D5 | 0.2349 | 0.5195 0.0011| 0.0012 | 0.0012 | 0.0012 | 0.0012 | D.0013 | 0.0013 | 0.0014 | 0.0015 | 0.0015 | 0.0015
E D6 | 0.2330 | 0.5191 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 6.0015 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0018
g D7 1 0.2357 | 0.5200 0.0015 | 0.0016 | 0.001G | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0018 | 0.0018 | 0.0019 | 0.0015
b= D8 | 0.2337 | 0.5200 0.0014 | 0.6615 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0017 | 0.0017
& DS | 02321 0.5181 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0017 | 0.0017 | 0.0018 | 0.0019 | 0.0019 | 0.0019
010 0.2321 | 0.5187 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017
D11]0.2311| 0.5167 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | D,0017 | 0.0017 | 0.0017
D12 0.2351 E_3:5188 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0016 | 0.0015
n 24 24 24 24 24 24 24 24 24 24 24
mean 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0017
median | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0017
std. dev. | 0.0001 | 0.0001 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002
min | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014
max | 0.0017 | 0.0018 | 0.0018 [ 0.0018 | 0.0018 | 0.0018 | 0.0019 | 0.0019 | 0.002C | 0.0020 | 0.0021
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IES LMS80-15 Test Report
CSA Group Report: OSRMO027-2-E2-220
Original issue date: 200103

Test Condition 3 105° 1.050A
TABLE 4.2 - FORWARD VOLTAGE MAINTENANCE RESULTS GW CSSRM2.EM
Test Condition 3 105 °C 1.050 A
o b Zero hour Photometric test drive current:  1.050 A
o) j‘é measurements Photometric test ambient temperature: 25+ 2 °C
;"-} z Failures observed: none
£ o Vi
o E V) Forward Voltage Maintainence {%])
9 o 7000 | 8000 | 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
D1 3.35 99.67 | 9899 | 99.75 | 9942 | 99.10 | 100,30 | 99.94 | 101.22 | 100.29 | 99.83 | 99.06
D2 3.41 99.80 | 99.25 | 101.62 | 101.07 | 99.40 | 102.13| 99.85 | 101.21 | 101.67 | 101.76 | 99.57
D3 3.47 | 99.31 | 99.11 | 101.30 | 101.13 | 99.27 | 101.33 | 98.97 | 100.94 | 102.40 | 100.84 | 99.22
o D4 3.53 98.02 | 97.65 | 98.30 | 97.84 | 97.64 | 98.35 | 98.11 | 98.01 | 99.14 | 97.85 | 97.33
§ 05 3.53 99.42 | 99.27 | 99.46 | 99.18 | 99.28 | 99.60 | 99.89 | 99.16 | 99.64 | 100.33 | 99.12
g D6 3.54 99.53 | 99.29 | 100.36 | 100.17 | 99.59 | 100.92 | 99.46 | 99.31 | 99.81 | 100.98 | 99.44
E D7 . 3.46 | 100.00 | 99.03 | 100.25| 100.44 | 99.60 | 100.85| 99.09 | 99.23 | 99.30 | 100.42 | 99.07
§ D3 3.60 98.11 | 97.35 | 97.93 | 9818 | 97.88 | 93,40 | 98.28 | 98.09 | 98.45 | 98.85 | 98.83
o (B3] 3.64 97.46 | 97.39 | 97.82 | 98.06 | 97.70 | 98.44 | 98.16 | 97.70 | 99.06 | 98.17 | 98.45
bDio 3.56 98.26 | 98.28 | 98.31 | 98,64 | 98.63 | 99.04 | 9838 | 98.38 | 99.48 | 98.30 | 98.12
D11 3.62 | 9735 | 97.14 | 97.43 | 97.49 | 98.03 | 98.42 | 97.25 | 97.39 | 98.28 | 97.78 | 97.41
D12 3.58 97.58 | 97.38 | 97.71 | 97.96 | 98.37 | 99.22 | 97.60 | 97.58 | 99.93 | 9851 | 97.56
D1 3.37 938.58 | 98.52 | 99.18 | 100.12 | 160.04 | 99.22 | 99.56 | 100.33 | 102.93 | 99.05 | 98.38
D2 3.46 | 98.60 | 98.83 | 101.17 | 100.63 | 100.30 | 106.37 | 99.02 | 99.08 | 99.69 | 98.83 | 93.04
D3 3.68 | 97.46 | 99.00 | 102.29 | 98.81 | 99.31 | 106.06| 98.36 | 9883 | 98.63 | 9738 | 97.61
“ ] D4 3.62 57.13 | 99.10 | 99.67 | 96.94 | 98.09 | 98.92 | 100.03 | 97.70 | 97.14 | 96.82 | 97.32
% Ds | 3.53 | 101.13 | 102.27 | 101.35 | 9958 | 99.92 | 101.13 | 101.45 | 100.41 | 101.80 | 100.58 | 104.57
ﬁ D& 3.65 98.88 | 99.50 | 99.47 | 97.92 | 97.20 | 98.00 | 98.24 | 98.81 | 101.42| 98.43 | 102.06
g D7 3.50 98.87 | 99.48 | 99,15 | 99.60 | 99.08 | 99.30 | 99.43 | 95.06 | 101.47| 99.18 | 99.41
S | D& 3.56 97.28 | 97.58 | 97.45 | 97.48 | 98.89 | 97.37 | 97.48 | 97.22 | 98.57 | 97.49 | 97.31
= D9 3.64 97.86 | 98.04 | 98.62 | 98.51 | 99.99 | 98.19 | 98,13 | 97.96 | 98.86 | 98.17 | 98.05
D10 3.55 | 100.32 | 99.14 [ 100.06 | 99.44 | 99.44 | 99.34 | 98.91 | 98.79 | 100.13| 98.77 | 99.09
D11 3.58 | 101.53 | 99.58 | 99.43 | 99.23 | 99.65 | 101.21| 99,11 | 98.48 | 100.34| 99.68 | 99.05
D1z 3.56 899.54 | 98.92 | 98.27 | 99.37 | 99.77 | 100.43 | 98.36 | 97.79 | 99.52 | 9891 | 98.35
n 24 24 24 24 24 24 24 24 24 24 24
mean 98.8 98.8 59.4 99.1 99.0 | 100.1 98.9 98.9 99.9 399.0 98.9
median 58.7 99.0 99.4 99.2 95.3 99.3 98.9 98.8 99.7 98.8 98.6
std. dev. 1.2 1.1 1.4 1.2 0.9 2.3 1.0 1.2 1.4 1.3 16
min 97.1 97.1 97.4 96.9 97.2 97.4 97.2 97.2 97.1 96.8 97.3
max 1015 | 102.3 | 1023 | 101.1 | 100.3 | 1064 | 101.4 | 101.2 | 102.9 | 101.8 | 104.6
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IES LM80-15 Test Report
CSA Group Report: OSRMO027-2-E3-220
Original issue date: 200103

OSLON Square 3500K CRISO

Average Lumen Maintenance GW CSSRM2.EM
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6.0 Additional Information

6.1 Auxilliary Equipment

Lifetest thermal chamber:
Lifetest current source:
Photometric test current source:
Photometric test thermal control:
Spectrometer:

Integrating Sphere:

Photometric reference standards:

6.2 Additional Test Infermation

6.3 Photographs

Fig. 1 OSEMOZT load board example,

This report may not be reproduced except
in full without permission of CSA Group.

IES LM80-15 Test Report
CSA Group Report: OSRM027-2-£3-220
Original issue date: 200103

Orb Optronix Thermal Platform - resistive heating, liquid cooling, no forced air flow
Orb Optronix 12-Channel Driver

Keithley 2425

Orb Optronix TEC-100

instrument Systems, CAS 140CT

Gamma Scientific 20"

LabSphere SCL-30

Fig. 2 OQSRMO27 OSLON Square white LED and temperature

measurement point.
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1ES LM80-15 Test Report
CSA ) CSA Group Report: OSRM027-2-€3-220
GROUP Original issue date: 200103

5.4 Dimensional Drawing*

* all dimension in millimeters

This report alone may not be used to claim product certification, approval or endarsement by NVLAP, NIST, or any agency of the Federal Government.

- END OF REPORT -

This report may not be reproduced except Ty 8 CSA Group Seattle
in full without permission of CSA Group. I r.lu“sa_'?ﬁi 87th St, Redmond, WA 98052
Page 150f 15 = E 425-605-8500
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Energy Star® LM-80 Applieation

- Appendix A:
- Energy Star® LM-80 Application

ENERGY STAR®LM-80 Cover Page

Administrative Information

Tested subcomponent series OSLON® Square
Tested subcampt_};lent f;ode;r;:r;zﬁer - GW CS_SR_MZ_EM B
Report issue date '“ - 3"‘.};@1;1".5020 S -
-Pepﬁo_rt revision date {if applicable) Not Applicable o
Testing sigr?;é;e o - 10 Nc;v 2017
.gsgg—;’ﬁ;l_etlon date 39gan2020
DUT sampling method - Accord;g to AN-SM;;H,':S I:M 80 Te;; Method .
DUT Identification
DUT manufacturer's name OSRAM Opto Semiconductors (Malaysia) Sdn Bhd
DUT ideniific;;:i-(;n o GW&S_EMZ EM
D;s;rlp_tzo:t of DUT LED Package
DUT Characteristics
Total input power {W) 372

Average current densﬁy per L&{} die (nv%immzj 525 Go

Average mﬂer dmmty per LED Package (meln?) {3 41

Representative CRi (Ra) of the tested sample set 80

Minimum die edge to die edge spacing Not Applicable




IES T#-21-11 Projection 190146W6

Appendix B:
Lumen Maintenance Projection (IES TM-21-11)

For Information Oniyt

1. General Information

Description of LED light source tested ~ OSLON® Square GW CSSRM2.EM

Sample size per temperature 24

LED drive currentused inthe test  1050mA -
e die. — 1 Osgm _______________________ - -
Test duration 17.000 hours

Test duration used for projection 8.000 hours to 17.000 hours

2. Projection Data

| il il
”Cas-eTez-;p_erature (solder point) s=55"C Ts=85°C Ts=105°C
o q3eee07  9007E0S  38MEOT
B M - _ “1 01}254-00 - 100?35103_ - 9.988E-01
Kepoted 70 »102000howrs > 102000 hows > 102,000 hours
wl';’é.po_r‘ze; LBE > 102,000 hours > 102,000 hours > 102,000 hours
I%epgr-{ed L80 > 102,000 hours > 102,000 hours > 102,000 hours

of part or all of theconents of this Documend {6 &5
AR Opto Semiconductors Grnblis pro




'M-21-11 Projection Aot A : 190146W6

3. Graphic chart

110
100 §— — =t A p—
13 T
8o |
<
g
80 |
" .
b —+-55 °C / 1050 mA - GW CSSRMZ.EM 3500K
< 70 | - 85°C/ 1050 mA - GW CSSRM2.EM 3500K
g —s105 *C / 1050 mA - GW CSSRMZ.EM 3500K
3 e TM-21 for §5°C
60 |} T™M-21 for 85°C
s TRA-21 for 105°C
e | 70 EOL
50 k
1,000 10,000 100,000

Time (h)

Opto Semiconductors



Additional Models Covered By Testing 198146W5H

Appendix C:
Additional Models Covered By Testing

The 28 September 2017 ENERGY STAR® Requirements for the Use of LM-80 Data defines
. conditions for which a LM-80 report is applied to cover maodels that have not been directly tested.

The test results in this report applies to the following list of models:

s OSLON?Square GW CSSRM2.EM with CCT 2700 K — 6500 K
s OSLON® Square GW CSSRM2.PM with CCT 2700 K — 8500 K
»  OSLON®Square GW CSSRM3.PM with CCT 2700 K — 6500 K
o OSLON® Square GW CSSRM2.CM with CCT 2700 K ~ 8500 K
»  OSLON®Square GW CSSRM3.EM with CCT 2700 K~ 6500 K
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Disclaimer

Please carefully read the below terms and conditions before using the Information.
If vou do not agree with any of these terms and conditions, do not use the Information.

The Information contained in this document does not constitute an independent warranty. The committed
behavior is described i the Product data sheel.

Further explanations:

Data: The Data used in this Document consider the reliability test results under the mentioned driving
conditions only. For Product information on the maximum operating conditions please refer to the Product
data sheet or contact your local saies partner.

Condilions. The conditions for the generation of the data are as foliows:

t The Data and curves shown in this Document are based on experiments carried out under laboratory
conditions on a random sample size of LED with readouts at discrete readout times {(where applicable).
Thus, the Data above represent a limited number of production lots only and may differ between different
assembly lots over time {inciuding chip or package changes). Thus, the behavior of the LED in the final
application may differ from the Data. The behavior of the LED at conditions or readout times deviating from
. those stated above may not be deducad from the Data.

2. For long term operation additional failure modes of the chip or package can oceur which are not shown in
this Document.

2 Possible differences in the thermal management of OSRAM O8 and customer’s setup may lead to a
different aging behavior.

4. The lifetime projection data presented in this Document has been evaluated in accordance with the
lifetime extrapolation method described and defined in [1£8 TM-21-11. The lifetime projection is based on the

Data shown in this Document. The Data had been collected and assembled according to I1ES LM-80-15,

s of this Diocumient o amy Brd wary i any torm witho
£ IFY ACUGE

ndusions Gk 15 sl Heh
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LMS80 17000 Hour Interval Test Report

IES LM-80-15 Approved Method for Measuring Lumen
Maintenance of LED Light Sources

CSA Group Report: OSRM027-2-E2-220

January 3, 2020

Manufacturer:

Models tested:

OSRAM
GW C55RM2.EM

OSLON Square
Test conditions: 24 devices @ 55.0C, 0.700 A
24 devices @ 85.0 C, 0.700 A
24 devices @ 105.0C, 0.700 A

Prepared for:
OSRAM Opto Semiconductors (Malaysia) Sdn.
Bayan Lepas Free Industrial Zone Phase 1,
11900 Bayan Lepas, Penang, Malaysia

Attn:

Test report prepared by:
£ ficl Tritted
(S avriet T

Project Engineer,
Test and Measurement Services

Testing performed by:
CSA Group Seattle
14833 NE 87th 5t
Redmond, WA 98052
425-605-8500

www . csagroupseattle.org

Test report approved by:

R Fletehen

Project Manager,
Test and Measurement Services

This report may not be reproduced except
in full without permission of CSA Grougp.
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IES LM80-15 Test Report
CSA ) CSA Group Report: OSRM027-2-£2-220
GROUP Original issue date: 200103

1.0 Statement of test conditons, summary of results, and reporting requirements:

Part number: GW CSSRM2.EM
Life test conditions Summary of resuits

Test Drive current| Case temperature | Elapsed life test| Average lumen | Average chromaticity shift

condition {A) {°C) time {hrs) maintenance (%) {Au'v')
TC1 0.700 55 17000 100.7 0.0012
TC2 0,700 85 17000 100.8 {.0014

TC3 0.700 17000 99.9 0.0014

_ LMB80-15 Reporting requirements

1. Mumber of samples tested: 24 per test condition

2. Description of LED light sources LED Pack.:;ge2

3. Description of auxiliary equipment see section 6.1 below

4. Operating cycle LED packages are driven at constant current for life test and are

pulsed for photometric test.

5. Ambient conditions, airflow, relative LED's are operated on controlled thermal plates in an environment
hurmnidity that complies with the requirements given in Section 4.4 of LM80-15.
Case temperature {Ts}): controlled to within -2°C,

Surrounding air temp: controlled to within -5°C of Ts,

Humidity: < 65 RH, No forced air flow

6. Case temperature {test point See summary table above for test conditions. The temperature
temperature) measurment point is shown in Sec. 6.3,
7. Drive current during life test see summary table above

8. Initial luminous flux and forward voltage|see data tables for individual test conditions

9. Lumen maintenance data for each see data tables for individual test conditions
individual LED light source

10. Observation of LED light source failures |see data tables for individual test conditions

11. LED light source monitoring intervals  |see data tables for individual test conditions

12. Photometric measurement uncertainty |k=2 expanded measurement uncertainty for relative luminous flux
measurements is +2.0%

13. Chromaticity shift reported over the  |see data tables for individual test conditons
measurement time

14, Test start date November 10, 2017
15. ANSI target and calculated CCT values  |see data tables
Notes:

1. per ANSI/IESNA RP-16-05 Addendum b, Nomenclature and Definitions for lluminating Engineering
o G

' AN CSA Group Seattie
14833 NE 87th St, Redmond, WA 98052
NIA V:id 425-605-8500
] | www.csagroupseattie.org

This report may not be reproduced excapt
in full without permission of CSA Group.

Page 2 of 15



P, [ES LM80-15 Test Report

f ﬁ? & ; if: A CSA Group Report: OSRM027-2-E2-220
‘«9:@’; A GROUP Original issue date: 200103

TABLE 1.1 - Initial ANSI Target & Calculated CCT Resuits GW CSSRM2.EM

s i Zero hour & b Zero hour - e Zero haur
E “E measurements % *E measurements E 'CE’ measurements
S| 2| ans initial S| 2| ansi initial S| e[ ans Initial
° ‘f Target® | Calculated © <§ Target* | Caiculated © "—; Target* | Calculated
5 3 CCT (K} CCT (K) g 3 CCT (K} CCT {K) 8 3 CCT (K) CCT (K}
01 | 34654245 3396 D1 | 34651245 3431 D1 | 34651245 3411
D2 | 3465£245 3410 D2 | 3465245 3351 D2 | 34654245 3410
D3 | 34651245 3414 D3 | 3465245 3376 D3 | 34654245 3373
p D4 | 34651245 3345 w D4 | 3465245 3370 L D4 | 34651245 3433
S | DS [3465¢245| 3423 S | D5 | 3465£245] 3418 S | ps | 34654245| 3332
= | D6 [ 3465+245 3400 S | o6 | 34652245 3414 o | D6 | 34651245 3366
= | D7 | 34654245 3383 2 | 07 [34654245 3406 2 | b7 | 34654245 3366
é 08 | 34658245 3391 § D8 | 3465245 3415 % D8 | 34654245 3357
< 09 | 34654245 3347 w D9 | 34654245 3367 o D9 | 34654245 3383
D10| 3465£245 3368 D10 | 3465%245 3440 D10 | 34654245 3435
D11] 34651245 3451 D11 3465+£245 3443 D11 34654245 3369
D12 | 34654245 3432 D12 | 34654245 3419 D12 | 34651245 3364
D1 | 34654245 3371 D1 | 34654245 3407 D1 | 3465+245 3362
D2 | 3465%245 3366 D2 | 3465+245 3345 D2 | 34651245 3405
D3 | 34654245 3406 D3 | 3465+245 3395 D3 | 34654245 3393
= D4 | 3465+245 3366 o D4 | 34652245 3330 & D4 | 34654245 3324
2 | s [34652245] 3412 @ | ps [3465+245] 3373 S | ps [3465:245| 3391
= | D6 | 3465:245 3388 @ | D6 | 34651245 3346 2 | b6 | 34654245 3400
2 | p7 [ 3465:245 3448 2 | p7 | 34652245 3362 = | p7 | 34651245 3417
8 | p8 | 3465£245 3389 2 | ps | 3465+245 3425 g | pg [ 34654245 3389
2 09 | 34651245 3419 & 09 | 3465+245 3393 & D9 | 34654245 3377
D10 | 34654245 3397 D10 | 34651245 3400 D10 | 3465+245 3365
D11 34652245 3397 D11 34652245 3410 D11 | 3465£245 3466
D12 | 34654245 3414 D12 | 3465£245 3382 D12 | 34651245 3469
* target £CT as defined in ANSI C78.377-2008
S5
This report may not be reproduced except ’ 10 CSA Group Seattie

in full without permission of CSA Group. ; ;&333 NE 87th St, Redmond, WA 98052
174 i 1.4
e 425-605-8500

Al ¢ .. www.csagroupseattle.org
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Test Condition 1

55%¢

TABLE 2.0 - LUMEN MAINTENANCE RESULTS
{Test Condition 1

55 °C

0.700 A

0.700 A

[ES LM80-15 Test Report

CSA Group Report: OSRM027-2-£2-220

Original issue date: 200103

GW CSSRM2.EM

4 5 Zero hour Photometric test drive current:  0.700 A
e ‘g measurements Photometric test ambient temperature: 252 °C
_g E Eluix v Failures observed: ‘none
© %‘ (Im) V) Lumen Maintenance (%)
s81 e 7000 | 8000 | 9000 | 10000 | 11000 | 12000 | 13000 [ 14000 | 15000 | 16000 | 17000
b1 276.46 3.24 1003 | 100.3 | 1002 | 100.4 | 1003 | 100.3 | 1005 100.5 | 1005 | 100.3 | 1004
D2 278.69 3.20 99.4 99.4 959.4 99.5 99.5 99.5 99.6 99.6 99.6 99.5 99.6
03| 283.81 372 | 1001 | 1001 | 1002 | 1004 | 100.3 | 100.4 | 1005 | 100.6 | 100.5 | 100.3 100.5
w D4 271.46 3.26 100.3 | 100.2 | 100.2 | 100.3 | 100.3 | 1004 | 100.6 | 100.7 100.4 | 1004 | 100.5
g 05 275.72 3.27 99.2 95.2 99.2 99.4 99.3 99.3 99.4 995 99.4 99.2 99.3
g'o‘ D6 278.30 3.33 100.2 | 100.2 | 1003 | 100.4 | 100.4 | 1005 | 1006 | 100.6 100.6 | 100.5 | 100.6
g 07 278.48 3.31 100.7 | 1007 | 100.8 | 101.0 | 1009 | 1009 | 101.1 | 1011 101.0 | 101.0 | 1011
§ D3 278.28 3.36 101.1 | 1012 | 1013 | 101.4 | 101.4 | 1014 | 1016 101.6 | 1015 | 1014 | 1015
8 | ps| 27561 339 | 1007 | 1006 | 1008 | 100.8 | 100.9 | 100.9 | 101.0 | 1011 | 101.0 | 100.9 101.0
Dia| 275.12 3.29 99.1 99.1 99.2 99.3 99.3 99.2 99.4 99.4 99.3 99.2 99.3
D11| 282.73 332 | 1006 | 1006 | 1008 | 1008 | 1009 | 100.9 | 1010 | 101.1 | 101.0 | 101.0 101.1
D12 27812 3.33 1009 | 100.9 | 1011 | 101.2 | 101.2 | 101.2 | 1013 101.4 | 101.3 | 1011 | 101.2
D1 274.54 3.23 1013 1014 | 1014 | 1015 | 1015 | 1015 | 1016 | 1016 | 1016 101.5 | 101.7
D2 276.18 3.33 100.2 100.2 | 100.3 | 100.4 | 1003 | 1004 | 1004 [ 1005 100.4 | 1004 | 1005
D3 271.00 3.36 102.0 | 102.1 | 102.2 | 102.3 | 102.3 | 1023 | 1025 | 1025 102.5 | 1024 | 102.6
o] 04 277.43 3.23 99.9 99.9 100.0 | 100.1 100.1 | 100.1 | 100.2 | 100.2 | 100.2 | 100.1 | 100.2
§ D5 | 277.40 3.29 | 100.2 | 1002 | 1003 | 100.4 | 100.4 | 100.4 | 100.5 | 1005 | 100.5 | 1005 100.6
g DG | 277.16 233 | 1002 | 1003 | 100.4 | 100.5 | 100.5 | 1005 | 100.6 | 1006 | 100.6 | 100.6 | 100.7
g D7 276.84 334 | 1003 | 1003 | 1004 | 1005 | 1005 | 100.5 | 100.6 | 100.6 | 100.6 | 100.6 100.7
g | os| 27738 3.29 99.7 99.7 99.8 99.9 39.9 99,9 | 100.0 | 100.0 | 100.0 | 999 | 100.1
w B3] 276.07 3.34 99.8 99.8 99.8 99.5 299 99.9 100.0 | 100.0 99.9 99.9 99.9
D10| 276.32 3.42 101.1 101.1 | 101.2 | 1014 | 101.3 | 1014 1015 | 1015 | 1015 | 1015 101.?
011 28091 3.31 1001 | 1001 | 100.2 | 100.3 | 100.3 | 100.2 | 100.4 | 100.4 100.4 | 100.3 | 1004
D12 276.02 3.30 100.7 | 100.7 | 1009 | 101.0 | 101.0 | 161.0 | 101.1 101.1 101.1 | 100.7 | 1009
n 24 24 24 24 24 24 24 24 24 24 24
mean 100.3 | 1003 | 100.4 | 1005 | 1005 | 1005 | 100.7 | 100.7 | 100.6 | 100.5 | 100.7
median 100.3 1002 | 1003 | 1004 | 100.4 | 1005 | 100.6 | 1006 | 100.6 | 100.5 | 100.6
std. dev. .7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8
min 99.1 99.1 992 99.3 99.3 99.2 99.4 99.4 99.3 99.2 99.3
max 102.0 | 1021 | 1022 | 102.3 | 1023 | 1023 | 1025 | 102.5 | 1025 | 1024 | 102.6

This report may not be reproduced except

in full without permission of CSA Group,

Page 4 of 15
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IES LM80-15 Test Report

; %?i ) "3‘-%/‘”—‘= . CSA Group Report: OSRM027-2-£2-220
‘&Q " %‘?, aROUP Original issue date: 200103

Test Condition 1 55°% 0700 A
TABLE 2.1 - CHROMATICITY SHIFT RESULTS GW C5SRM2.EM
Test Condition 1 55 °C 0.700 A
- 5 Zero hour Photometric test drive current:  0.700 A
E 'g measurements Photometric test ambient temperature: 25+ 2 °C
i g Failures observed: none
=il Chromaticity shift {Au'v')
§ g u' V' 7000 | 8000 | 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
D1 | 0.2361 | 0.5202 0.0010 | 0.0010 | 0.0010 | 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012
D2 | 0.2356 | 0.5202 0.0011 | 0.0012 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 6.0012 | 0.0012 | 0.0013 | 0.0012
03 | 0.2356 | 0.5198 0.0011| 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | £.0013 | 0.0012 | 0.0013 | 0.0013
wo| D4 |0.2379 | 0.5200 0.0009 | 0.0008 | 0.0009 | 0.0009 | 0.0009 | 0.0010 | 0.0010 | 6.0011 | 0.0009 | 0.0010 | 0.0010
"g” D5 | 0.2351 | 0.5202 0.0010 | 0.0011 | 0.0011 | 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0011 | 0.0011 | 0.0011
g-i D6 | 0.2365 _0.5185 0.0010 | 0.0010 | 0.0010 | 0.0010 | 0.0011 | 0.0011| 0.0011 | 6.0012 | 0.0011 | 0.0011 | 0.0011
E D7 | 0.2364 | 0.5206 0.0010 | 0.0010 | 0.0010 | 0.0010 | 0.0011 | 0.0011| 0.0012 | £.0011| 0.0011 | 0.0011 | 0.0011
§ D8 | 0.2363 | 0.5201 0.0011| 0.0012 | 0.0011 | 0.0011 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0012 | 0.0013 | 0.0013
8 | b9 |o0.2378 | 0.5201 0.0010 | 0.0010 | 0.0010 | 0.0010| 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0011 | 0.0012 | 0.0012
D10| 0.2372 | 0.5199 0.0010 | 0.0010 | 0.0011 | 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0011 | 0.0012 | 0.0012
D11 0.2347 | 0.5186 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0011 | 0.6012 | 0.0012
D12 | 0.2354 | 0.5187 0.0010| 0.0010 | 0.0011 | 0.0010 | 0.0011 | 0.0012 | 0.0011 | 0.0012 | 0.0011 | 0.0012 | 0.0011
D1 |0.2373 | 0.5193 0.0009 | ¢.0010 | 0.0009 | 0.0009 | 0.0010 | 0.0010| 0.0011 | 0.0010 | 0.0010 | 0.0011 | 0.0010
D2 | 0.2371| 0.5202 0.0010 | 0.0011 | 0.0010 | 0.0011| 0.0011 | 0.0012 | 0.0012 | 0.0012 | 6.0011 | 0.0012 | 0.0012
D3 | 0.2360 | 0.5194 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 6.0013 | 0.0013 | 0.0013 | 0.0013
< | D4 |0.2370] 0.5206 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0013 | 0.0013
§ | D5 | 0.2357 0.5196 | 0.0010 | 0.0010 | 0.0010 | 0.0011 | 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0011
:ré- D6 | 0.2364 | 0.5200 0.0010| 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012
g D7 | 0.2348 | 0.5188 _ 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015
% D8 | 0.2365 | 0.5199 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | G.0015 | 0.0014 | 0.0015
w | D9 [0.2356] 0.5194 0.0010 | 0.0010 | 0.0009 | 0.0011 | 0.0010 | 6.0010| 0.0011 | 6.0011 | 0.0011 | 0.0011 | 0.0011
D10 | 0.2362 | 0.5197 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013
D11]0.2364 | 0.5192 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
012 0.2354 | 0.5202 0.0007 | 0.0007 | 0.0007 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0009 | 0.0009 | 0.0009
n 24 24 24 24 24 24 24 24 24 24 24
mean | 0.0011|0.0011 | 0.0011| 0.0011]0.0011 | 0.0012| 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012
median | 0.0010| 0.0011 | 0.0011 | 0.0011| 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0011 | 0.0012 | 0.0012
std. dev. | 0.0001| 0.0001 | 0.0001 | 6.0001 | 0.0001 | 0.0001 | 0.0001 | 6.0601 | 0.0001 | 0.0001 | 0.0001
min | 0.0007 | 0.0007 | 0.0007 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0009 | 0.0009 | 0.0009
max | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0014 | 0.0015
This report may not be reproduced except / CSA Group Seattle
in full without permission of CSA Group. ; 14833 NE 87th St, Redmond, WA 98052
Page 5 of 15 = 425-605-8500

www.csagroupseattie.org



IES LM80-15 Test Report
CSA Group Report: OSRMO027-2-E2-220
Original issue date: 200103

Test Condition 1 55°% O0.700 A
TABLE 2.2 - FORWARD VOLTAGE MAINTENANCE RESULTS ' GW CSSRM2.EM
Test Condition 1 55 °C 0.700 A
o & Zero hour Photometric test drive current:  0.700 A
oy ‘g measurements Photometric test ambient temperature: 25+ 2 °C
§ § Vi Failures observed: none
F g W) Forward Voltage Maintainence (%)
] fa) 7000 | 8000 | 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
D1 3.24 96.64 | 96.80 | 96.51 | 96.70 | 96.59 | 96.58 | 96.54 | 96.67 | 96.78 | 96.81 | 96.83
D2 3.20 | 98.41 | 9852 | 98.30 | 9838 | 98.28 | 98.32 | 98.26 | 98.31 | 98.52 | 98.54 | 98.50
D3 3.22 98.54 | 98.58 | 98.38 | 98.53 | 98.45 | 98.45 | 98.48 | 98.36 | 98.57 | 98.43 | 98,59
Wl D4 3.26 97.80 | 97.82 | 9761 | 97.86 | 97.73 | 97.66 | 97.75 | 97.49 | 57.66 | 97.65 | 97.89
§ D5 3.27 98.45 | 98.40 | 98.21 | 98.34 | 98.25 | 98.25 | 98.25 | 93.07 | 98.31 | 98.29 | 58.45
E Db 3.33 97.30 | 97.24 | 97.12 | 97.14 | 97.04 | 97.39 | 97.06 | 96.98 | 97.26 | 97.16 | 97.27
g B 331 96.54 | 96.82 | 96.44 | 96.49 | 96.34 | 96.65 | 96.52 | 96.27 | 96.50 | 96.39 | 96.64
§ ps | 3.36 96.62 | 96.97 | 96.54 | 96.59 | 96.47 | 96.70 | 96.63 | 96.35 | 96.67 | 96.46 | 96.70
8 | b9 3.39 96.25 | 96.32 | 96.33 | 96.27 | 96,15 | 96.32 | 96.13 | 96.04 | 98.13 | 96.11 | 96.27
D10 | 3.9 98.30 | 98.31 | 98.40 | 9836 | 98.25 | 93.21 | 98.26 | 98.27 | 100.63 98.35 | 98.50
D11 3.32 97.30 | 97.25 | 97.18 | 97.26 | 97.13 | 97.09 | 97.19 | 97.17 | 97.57 | 97.22 | 97.33
D12 3.33 96.69 | 96.60 | 96.55 | 96.60 | 96.51 | 96.58 | 96.49 | 96.53 | 96.52 | 96.48 | 96.55
D1 3323 96.82 | 96.48 | 96.53 | 96.48 | 96.63 | 96.97 | 96.43 | 96,54 | 96.70 | 96.68 | 96.58
D2 333 | 96.15 | 95.81 | 9590 | 95.77 | 95.86 | 95.84 | 95.83 | 95.87 | 96.08 | 95.81 | 95.72
D3 3.36 | 95.50 | 95.40 | 95.40 | 95.31 | 95.37 | 95.29 | 95.29 | 95.63 | 96.62 | 95.22 | 95.12
< | D4 3.23 | 98.45 | 98.42 | 98.33 | 98.38 | 98.40 | 98.42 | 98.29 | 98.76 | 99.70 | 98.31 | 98.27
§ Ds 3.29 | 97.95 | 97.89 | 98.20 | 97.87 | 97.85 | 97.93 | 97.84 | 97.84 | 98.28 | 9774 | 97.69
E DG 333 | 9734 | 97.43 | 97.65 | 97.29 | 97.24 | 97.25 | 97.16 | 97.15 | 97.89 | 97.09 | 97,07
g D7 3.34 96.30 | 96.30 | 96.37 | 96.20 | 96.31 | 96.10 | 96.01 | 96.15 | 96.51 | 96.01 | 96.04
§ D8 3.29 9758 | 97.23 | 97.48 | 97.28 | 97.73 | 97.21 | 97.24 | 9735 | 9731 | 97.24 | 97.51
wo D9 3.34 97.49 | 97.19 | 97.29 | 97.16 | 97.45 | 97.07 | 97.10 | 97.15 | 57.10 | 97.07 | 97.33
D10 3.42 95.97 | 95.86 | 9593 | 95.81 | 95.81 | 95.78 | 95.81 | 95.91 | 95.96 | 95.81 | 95.71
D11 = 3.31 9791 | 97.84 | 98.04 | 97.85 | 97.96 | 9794 | 9786 | 98.14 | 98.11 | 9795 | 97.74
D1z 3.30 | 9695 | 96.95 | 97.16 | 96.86 97.47 | 96.98 | 96.81 | 97.02 | 97.06 | 96.82 | 56.63
n 24 24 24 24 24 24 24 24 24 24 24
mean 97.2 97.2 97.2 97.1 97.1 871 97.1 97.1 97.5 871 97.1
median 97.3 47.2 97.2 97.2 97.2 971 97.1 97.1 97.3 97.1 97.2
std. dev. 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.1 0.9 1.0
min 95.5 45.4 95.4 95.3 95.4 953 95.3 95.6 96.0 95.2 95.1
max 98.5 98.6 98.4 98.5 98.4 98.4 98.5 98.8 100.6 | 985 98.6
This report may not be reproduced except ; f 4 : =~ ; CSA Group Seattle
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IES LM80-15 Test Report
CSA Group Report: OSRMO027-2-E2-220
Original issue date: 200103

Test Condition 2 85 °% 0.700 A

TABLE 3.0 - LUMEN MAINTENANCE RESULTS GW CSSRM2.EM
Test Condition 2 85 °C 0.700 A

5 K Zero hour Photometric test drive current:  0.700 A
5 “g measuremeants Photometric test ambient temperature: 25+ 2 °C
§ £ i v Failures observed: ‘nene
9 ¥ (Im) ) Lumen Maintenance {%)
] a 7000 | 8000 | 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
o1 | 28186 | 320 [ 1001 | 1001 | 1002 | 1002 | 100.2 | 100.2 | 100.2 | 100.3 | 100.2 | 100.3 | 1004
D2 275.07 3.30 100.4 1005 | 1006 | 100.7 | 100.7 | 1007 | 100.7 | 100.8 | 100.8 | 100.7 | 100.9
D3 273.15 3.25 1007 | 1008 | 1009 | 1010 | 101.0 | 102.1 | 101.1 | 1012 | 101.1 | 1011 | 101.2
= D4 279.21 3.25 99.8 99.8 59.9 100.0 99.9 99.9 100.0 | 100.0 99.9 99.9 100.0
"é 05 277.54 3289 1005 | 100.4 | 1005 | 100.6 | 100.5 | 100.6 | 100.6 | 100.7 | 100.6 | 1005 100.6
g D6 277.45 330 | 1001 | 1002 | 1003 | 1004 | 100.4 | 1004 | 1004 | 1005 | 100.4 | 100.4 | 100.4
E D7 | 274.60 326 | 1013 | 1013 | 1015 | 1016 | 1016 | 1016 | 101.7 | 1017 | 101.6 | 1016 | 101.7
§ D& 278.79 3.31 100.7 | 100.7 | 1009 | 101.0 | 1009 | 101.0 | 101.0 | 101.1 | 101.0 | 101.0 | 1011
% | po 273.86 334 | 1008 | 1008 | 1009 | 101.0 | 1009 | 101.0 | 1010 | 1011 | 101.0 | 1009 | 101.0
D10| 280.24 3.36 100.6 | 100.6 | 100.8 | 100.2 | 160.9 | 1009 | 101.0 | 101.0 | 1009 | 1010 101.1
D11 278.40 3.42 100.1 | 100.1 | 1003 | 100.4 | 100.3 | 100.4 | 1004 | 100.4 | 100.3 | 1004 100.5
D12| 278.07 3.35 100.5 | 100.6 | 100.7 | 100.8 | 100.8 | 100.8 | 100.8 | 100.8 | 100.8 | 100.8 | 100.9
D1 277.61 3.20 100.2 | 100.3 | 1004 | 100.5 | 100.5 | 1005 | 100.6 | 100.6 | 100.6 | 100.5 | 100.6
D2 275.47 3.32 1003 | 1004 | 1006 | 100.6 | 1006 | 100.7 | 100.7 | 100.8 | 100.7 | 100.7 | 100.8
D3 276.54 3.25 99.7 99.8 99.9 99.5 999 100.0 | 1000 | 100.1 | 100.0 | 100.0 | 100.1
w | D4 272.78 327 | 1009 | 1009 | 1011 | 1012 | 1012 | 1013 | 1013 | 101.3 | 101.3 | 101.3 | 101.3
§ DS 273.09 3.33 1005 | 1005 | 1006 | 100.7 | 1006 | 100.7 | 100.8 | 100.8 | 100.8 | 100.7 | 100.8
% [5]3 275.63 3.37 100.4 | 1005 | 1006 | 100.7 | 100.7 | 100.8 | 100.8 | 100.8 | 1008 | 100.8 | 100.8
g D7 278.32 3.33 100.3 | 100.3 | 100.4 | 1005 | 100.5 | 100.6 | 100.6 | 100.6 | 100.6 | 1006 | 100.7
§ D8 278.36 3.28 899.8 999 | 100.0 | 100.1 | 100.1 | 100.2 | 100.2 | 100.2 | 100.2 | 100.2 | 100.3
i ) 278.44 3.36 | 1005 | 1006 | 1007 | 100.8 | 100.7 | 100.8 | 100.8 | 1009 | 100.8 | 100.3 | 100.9
D10| 279.24 333 | 1002 | 100.2 | 100.4 | 100.4 | 100.4 | 1005 | 100.5 | 100.5 | 100.4 | 1004 | 100.5
D11 281.01 3.38 99.5 99.6 94.7 99.8 99.8 99.8 59.9 99.9 99.8 99.8 | 100.0
D12| 273.61 3.30 1010 | 101.1 | 101.2 | 1013 | 1013 | 1014 | 1015 | 1015 | 1015 | 1014 | 1016
n 24 24 24 24 24 24 24 24 24 24 24
mean 100.4 | 100.4 | 100.6 | 100.6 | 100.6 | 100.7 | 100.7 | 100.7 | 100.7 | 100.7 | 100.8
median 1004 | 1005 | 100.6 | 100.7 | 100.6 | 100.7 | 100.7 | 100.8 | 100.7 | 100.7 | 100.8
std. dev, 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5
min 98.5 99.6 99.7 99.8 99.8 99.8 99.9 55.9 99.8 95.8 100.0
max 101.3 | 1013 | 1015 | 101.6 | 1016 | 1016 | 101.7 | 101.7 | 101.6 | 1016 | 1017
This report may not be reproduced except 4 £ N CSA Group Seattle
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IES LMS8O0-15 Test Report
_ CSA Group Report: OSRM027-2-£2-220
UP Original issue date: 200103

Test Condition 2 85°% 0.700A

TABLE 3.1 - CHROMATICITY SHIFT RESULTS GW CSSRM2.EM
Test Condition 2 85 °C 0.700 A

& i Zero hour Photometric test drive current:  0.700 A
= | & measurements Photemetric test ambient temperature: 2522 °C
E E Failures observed: none
5 | £ Chromaticity shift (Au'v')
=) 3 u' v 7000 | 8000 | 9000 | 10000 | 11600 | 12060 | 13000 | 14000 | 15000 | 16000 | 17000
D1 | 0.2349 | 0.5200 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 0.0015
D2 | 0.2379 | 0.5196 0.0012 | 0.6013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 0.0014
03 | 0.2365| 0.5211 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 60,0017 | 0.0017 | 0.0017 | 0.6017 | 0.0017 | 0.0017
v | D4 |0.2368 0.5208 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 0.0014
f?t D5 | 0.2356 | 0.5192 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 0.0015
r\,,"-"; __Db 0.2359 | 0.5188 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 0.0014
§ D7 | 0.2358 | 0.5199 0.0008 | 0,0008 | 0.0009 | 0.0009 | 0.0009 | 0.0009 | 0.0010 | 0.0010 | 0.6009 | 0.0010 0.000%
§ D8 | 0.2359 | 0.5188 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 .0014
% | p9 |0.2370| 0.5206 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 0.0014 | 0.0014
D10 0.2345 | 0.5203 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 6.0014 | 0.0013 | 0.0014 0.0014
D11 0.2350| 0.5185 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 0.0014
D12 0.2359| 0.5185 0.0011 | 0.0011 | 0.0011| 0.0012 | 0.0612 | 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 0.0013
D1 | 0.2361 | 0.5190 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 0.0014
D2 | 0.2382 06.5193 0.0012 | 0.0012 | .0012| 0.0012 | 0.0012 | 0.0013 | 0.0013 | ©.0014 | 0.0013 | 0.0013 0.0014
D3 | 0.2366 | 0.5188 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0015 | 0.0016 | 0.0017 | 0.0016 | 0.0016 | 0.0017 0.0017
w | D4 | 0.2364 ]| 0.5208 0.0010 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 0.0013
§ D5 | 0.2369 | 0.5202 0.0012 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014
% D& | 0.2382 | 05192 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0011 | 0.0012 | 0.0012 | 0.0012 0.0012
g D7 | 0.2372 | 0.5204 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 0.0014|
§ D8 0.2353 | 0.5197 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015
£ | po [0.2365| 0.5189 0.0012 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
D10 | 0.2364 | 0.5189 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 6.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014
D11]0.2357 | 0.5198 0.0010 | 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013
D12 0.2366 | 0.5201 0.0010 | 0.0010 | 0.0010 | 0.0010 | 0.0010 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0012
n 24 24 24 24 24 24 24 24 24 24 24
mean 0.0012 | 0.0012 | 0.0012| 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0.0014
median | 0.0012| 0.6012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 0.0014
std. dev. | 0.0001 | 0.0001 | 0.0002 | 0.0001 | 0.0002 | ©.0002 | 0.0002 | 0.0001 | 0.0002 | 0.0002 | 0.0002
min | 0.0008 | 0.0008 | 0.0009 | 0.0009 | 0.0009 | 0.0009 | 0.0010 | 0.0010 | 0.0009 | 0.0010 | 0.0009
max | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0017 | 0.0017 | 0.0017 | 0.0017 | 6.0017
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IES LMB80-15 Test Report
CSA Group Report: OSRM027-2-E2-220
Original issue date: 200103

Test Condition 2 85°% 0700 A

TABLE 3.2 - FORWARD VOLTAGE MAINTENANCE RESULTS el GW CSSRM2.EM
Test Condition 2 85°c  0.700A

- & Zero hour Photometric test drive current:  0.700 A
% ‘g measurements Photometric test ambient temperature: 25+ 2 °C
§ E v Failures observed: none
e L:j ) Forward Voltage Maintainence (%}
5 8 7000 8000 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
D1 320 | 9371 | 99.01 | 98.34 | 99.03 | 98.81 | 98.66 | 99.10 | 99.05 | 160.51| 98.89 | 99.37
02 3.30 98.04 | 98.13 | 97.65 | 98.03 | 98.05 | 97.38 | 98.03 | 97.57 | 98.84 | 9757 97.30
D3 325 | 98.79 | 98.81 | 9890 | 98.80 | 99.11 | 98.50 | 98.60 [ 98.62 | 98.39 | 98.91 | 98.37
< D4 3.25 9865 | 9858 | 99.20 | 98.84 | 98.85 | 99.20 | 98.67 | 98.80 | 98.54 | 98.67 98.43
§ b5 379 |100.19| 98.76 | 98.95 | 98.68 | 98.73 | 99.86 | 99.70 | 99.51 | 100.03 99.08 | 98.78
% D6 3.30 99.96 | 98.49 | 98.42 | 98.27 | 98.35 | 99.31 | 99.58 | 99.61 | 99.85 | 99.20 98.61
§ 7 3.26 93.18 | 9%8.03 | 98.30 | 97.94 | 97.86 | 98.22 | 98.02 | 99.15 | 98.27 | 98.21 | 9791
§ D3 331 | 9763 | 97.47 | 97.88 | 97.24 | 97.36 | 97.33 | 97.25 | 9851 | 97.64 | 97.83 | 97.38
& D9 3.34 97.43 | 97.17 | 97.82 | 97.32 | 97.22 | 972.12 | 97.16 | 97.08 | 97.23 97.51 | 97.02
D10 3.36 97.40 | 97.26 | 97.48 | 97.43 | 97.38 | 97.45 | 97.25 | 97.18 | 97.35 | 97.22 | 97.13
D11 3.42 96.26 | 96.08 | 9651 | 96.07 | 96.15 | 96.23 | 96.02 | 96.09 | 96.16 | 95.97 | 95.86
D12 3.35 97.22 | 97.14 | 97.68 | 97.22 | 97.20 | 97.04 | 97.05 | 97.19 | 97.24 | 97.00 | 96.95
D1 320 | 98.07 | 98.21 | 98.34 | 97.97 | 98.38 | 98.18 | 98.28 | 98.40 | 98.26 | 98.10 | 97.96
D2 332 | 9657 | 96.79 | 96.92 | 96.46 | 96.83 | 96.64 | 96.65 | 96.75 | 96.74 | 96.58 | 96.46
D3 325 | 98.43 | 98.70 | 99.06 | 98.39 | 99.44 | 98.79 | 98.60 | 98.33 | 98.80 | 98.50 | 98.47
g | D4 327 | 9781 | 9795 | 9830 | 97.38 | 98.62 | 97.78 | 97.53 | 97.07 | 97.48 | 97.29 | 97.26
§ DS 333 | 9803 | 9793 | 98.04 | 97.69 | 98.02 | 97.94 | 97.92 | 97.65 | 98.44 | 97.80 | 97.79
% D& 334 97.08 | 97.17 | 97.39 | 96.90 | 97.36 | 97.26 | 97.12 | 9697 | 97.88 | 97.23 | 56.94
g D7 3.33 97.22 | 9767 | 97.79 | 97.06 | 97.75 | 97.27 | 97.27 | 97.01 | 9812 | 97.45 | 97.00
§ D8 3.28 93.36 | 98.62 | 98.67 | 98.15 | 98.84 | 98.30 | 9866 | 9821 | 99.50 | 98.49 | 9812
| oo 336 | 97.76 | 97.76 | 97.94 | 97.58 | 98.08 | 97.86 | 97.91 | 97.64 | 98.70 | 97.81 | 97.59
D10 333 98.10 | 98.10 | 98.43 | 97.93 | 98.21 | 98.21 | 98.32 | 97.96 | 99.29 | 98.18 | 57.97
D11 3.38 | 97.04 | 9696 | 97.35 | 97.04 | 97.29 | 97.02 | 97.33 | 9697 | 97.96 | 97.18 | 96.76
D_l?: 3.3@ 9789 | 9808 | 97.79 | 97.73 | 98.08 | 97.61 | 97.79 | 97.73 | 97.98 | 98.65 | 97.31
n 24 24 24 24 24 24 24 24 24 24 24
mean 978 97.9 98.0 97.7 98.0 97.9 97.9 97.9 98.3 97.9 97.6
median 98.0 98.0 98.0 97.7 93.1 97.8 97.9 97.7 98.3 97.8 97.5
std. dev. 0.9 0.7 0.7 0.8 0.8 0.9 0.2 1.0 1.0 0.8 0.8
min 896.3 96.1 96.5 96.1 96.2 96.2 96.0 96.1 96.2 96.0 95.9
max 100.2 99.0 99.2 99.0 99.4 99.9 99,7 99.9 100.5 99.2 99.4
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[ES LMI80-15 Test Report
CSA Group Report: OSRM027-2-£2-220
Original issue date: 200103

Test Condition 3 105° 0700 A
TABLE 4.0 - LUMEN MAINTENANCE RESULTS ' GW CSSRM2.EM
Test Condition 3 105°c 0700 A
” s Zere hour Photometric test drive current:  0.700 A
s “g measurements Photometric test ambient temperature: 25+ 2 °C
E % S vf Failures observed: .nons
© .é (Im) W) Ltumen Maintenance (%)
4 o 7000 8000 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
b1 277.26 3.28 100.7 | 100.7 | 100.8 | 1009 | 100.8 | 1009 | 101.0 | 1065 | 100.9 | 100.9 101.0
D2 280.47 3.25 100.8 1008 | 1009 | 101.0 | 1009 | 1009 | 101.0 | 100.9 | 101.0 | 100.9 | 101.0
D3 276.21 3.26 100.4 | 1004 | 1005 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.7
o D4 277.15 s 100.2 | 1003 | 100.4 | 1005 | 100.5 | 1005 | 100.6 | 100.6 | 1006 | 100.5 | 100.7
§ D5 274.43 3.30 100.3 | 100.3 | 1004 | 100.4 | 100.4 | 1004 | 100.5 | 100.4 | 1004 | 100.3 100.4
E D6 279.23 3.31 99.6 99.6 99.7 39.8 99.7 99.7 99.7 99.7 94 99.6 99.7
E b7 276.45 333 100.7 | 1006 | 100.8 | 100.9 | 100.9 | 100.8 | 100.9 | 100.9 | 100.9 | 1009 | 1009
§ D8 278.64 3.29 99.2 99.2 89.3 99.4 99.4 99.4 99.4 99.4 99.4 89.4 995
& 09 275.35 3.34 100.2 | 1002 | 100.3 | 1004 | 100.3 | 100.3 | 1004 | 100.4 | 100.3 | 100.3 | 100.4
D1g| 277.05 3.30 98.0 949 97.9 97.% 97.7 97.6 97.6 97.5 97.4 97.2 97.2
D1t 277.69 3.35 100.3 | 100.3 | 100.4 | 1005 | 100.5 | 100.5 | 1005 | 100.5 | 100.5 | 1004 | 1005
D12| 274.61 3.31 99.2 99.2 99.3 99.4 99.4 99.4 99.4 99.4 99.3 §89.3 99.4
D1 275.86 3.18 1001 | 100.2 | 1002 | 1004 | 100.3 | 100.4 | 100.3 | 100.3 | 100.3 | 100.2 | 100.4
D2 278.66 3.20 1003 | 1004 | 1004 | 1007 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.7
D3 275.97 3.28 101.0 | 1011 | 1012 | 1015 | 1014 | 1014 | 1014 | 1014 | 1014 | 1014 | 1015
u D4 274.98 323 98.5 98.5 98.5 98.6 98.5 93.4 98.3 98.3 98.2 98.1 98.2
§ 5 274.32 3.29 98.1 98.0 98.0 98.2 98.0 97.9 97.7 977 97.6 97.5 97.5
% D& 276.44 3.28 98.4 93.3 98.3 98.5 98.3 98.2 98.2 98.1 98.0 818 97.9
E D7 276.93 3.25 97.9 97.8 97.8 97.9 97.3 97.6 57.6 97.5 97.3 97.2 9%7.3
g _[)8 273.99 3.29 1007 | 1007 | 1008 | 101.0 | 101.0 | 1009 | 1009 | 1009 | 100.9 | 100.8 | 100.9
& D9 277.05 3.41 100.4 | 1004 | 1004 | 100.7 | 100.6 | 100.6 | 100.6 | 100.7 | 100.6 | 100.6 | 100.7
Di0| 276.34 337 100.7 | 1008 | 1008 | 101.1 | 101.0 | 101.0 | 100.9 | 101.0 | 100.9 | 101.0 | 101.0
El 281.88 3.33 1005 | 1005 | 1006 | 1009 | 160.8 | 100.8 | 100.8 | 100.8 | 100.7 | 100.7 | 100.8
D12 | 283.65 3.30 100.2 | 100.2 | 100.3 | 100.6 | 1005 | 1004 | 100.4 | 1005 | 1004 | 1004 | 1004
n 24 24 24 24 24 24 24 24 24 24 24
mean 99.8 99.8 9599 100.1 | 100.0 | 100.0 | 100.0 | 100.0 95.9 399.9 99.9
median 1002 | 1003 | 1004 | 1005 | 100.5 | 100.5 | 1005 | 100.5 | 100.5 | 1004 | 1005
std. dev, 1.0 1.0 1.1 1.1 11 1.2 1.2 1.2 | 13 1.3 13
min 97.9 97.8 97.8 97.9 S7.7 97.6 97.6 97.5 97.3 97.2 97.2
max 1010 | 1011 | 101.2 | 1015 | 101.4 | 1014 | 1014 | 1014 | 1014 | 1014 | 101.5

P -.-..-. e
- o Y CSA Group Seattle
97714833 NE 87th St, Redmond, WA 98052
jars Yo 425-605-8500

! _ja'T, www.csagroupseattie.org

This report may not be reproduced except
in full without permission of CSA Group.
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IES LM80-15 Test Report
CSA CSA Group Report: OSRM027-2-£2-220
GROUP Original issue date: 200103

Test Condition 3 105°c 0.700 A
TABLE 4.1 - CHROMATICITY SHIFY RESULTS GW CSSRMZ2.EM
Test Condition 3 165 °C 0.700 A
- = Zero hour Photometric test drive current:  0.700 A
.E, ‘g measurements Photometric test ambient temperature:  25% 2 °C
2 z Failures observed: none
ﬁ < Chromaticity shift (Au'v')
§ § u' V' 7000 | 8000 | 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17000
D1 | 0.2359 | 0.5192 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0014
D2 | 0.2358 | 0.5197 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0017 | 0.0016 | 0.0017 | 0.0016
D3 | 0.2370) 0.5198 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0016
pee D4 | 0.2354 | 0.5185 0.0013 | 0.0014 | 0.0014 | 0.0015 | 0.0014 | 0.0014 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0016
§ D5 | 0.2384 | 0.5200 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0.0014 | 0.0015 | 0.0014 | 0.0014 | 0.0014
5 _D_l’p 0.2376 | 0.5187 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015
§ p7 | 0.2372] 0.5200 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013
§ DB | 0.2375 | 0.5200 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 6.0016 | 0.0016 | 0.0016 | 0.0016
~ D9 | 0.2372 | 0.5182 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | £.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0017
D10 0.2351 | 0.5190 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0013
D11 0.2375| 0.5188 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0014 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015
D12 0.2372 | 0.5202 0.0012 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0015 | 0.0016 | 0.0015 | 0.0016 | 0.0015
D1 | 0.2379 | 0.5182 0.0011 | 0.6012 | 0.0012 | 0.0012| 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
‘D2 | 0.2360 | 0.5197 0.0013 | 0.0013 | 0.0014 | 0.0015 | 0.0014 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015 | 0.0015
D3 | 0.2362 | 0.5200 0.0014 | 0.0015 | 6.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0016
o D4 | 0.2388 | 0.5195 0.0012 | 0.0012 | 0.0012 | 0.0013 ] 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
5 D5 | 0.2362 | 0.5203 0.0011| 0.0011| 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0012
% 06 | 0.2360 | 0.5201 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
g D7 | 0.2352 | 0.5207 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0013 | 0.0013 | 0.0013
é D8 | 0.2368 | 0.5189 0.0008 | 0.0008 | 0.0009 | 0.0010 | 0.0009 | 0.0010 | 0.0010 | 0.0010 | 0.0011 | 0.0010 | 0.0010
o DS | 0.2369 | 0.5198 0.0011 | 0.0011 | 0.0012 | 0.0012 | 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0013
D10 0.2374 | 0.5195 0.0012 | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.6014 | 0.0014
D11 0.2341 ) 0.5139 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
12 ] 0.2340 | 0.5188 0.0012 | 0.0013 | 0.0013| 0.0014 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
n 24 24 24 24 24 24 24 24 24 24 24
mean 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 06.0014 | 0.0014
median | 0.0012 | 0.0013 | 0.0013 | 0.0013 | 0.0013 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014 | 0.0014
std, dev. | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0002 | 6.0002 | 0.0001 | 0.0002 | 0.0002
min 0.0008 | 0.0008 | 0.0009 | 0.0010 | 0.0009 | 0.0010 | 0.0010 | 0.0010 | 6.0011 | 0.0010 | 0.0010
max | 0.0014 | 0.0015 | 0.0015 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 0.0017 | 0.0016 | 0.0017 | 0.0017

1 CSA Group Seattle
T, "-148_33 NE 87th St, Redmond, WA 98052

S8 425-605-8500
www.csagroupseattis.org

This report may not be reproduced except
in full without permission of CSA Group.
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IES LM80-15 Test Report
CSA Group Report: OSRM027-2-E2-220
Original issue date: 200103

Test Condition 3 105° 0.700 A
TABLE 2.2 - FORWARD VOLTAGE MAINTENANCE RESULTS GW CSSRM2.EM
Test Condition 3 105 °C 0.700 A
5 g Zero hour Photometric test drive current:  0.700 A
) £ measurements Photometric test ambient temperature: 25+ 2 °C
,5; z Failures observed: none
& o Vv
9 ¥ ) Forward Voltage Maintainence (%)
] a 7000 8000 9000 | 10000 | 11000 | 12000 | 13000 | 14000 | 15006 | 16000 | 17000
D1 328 | 97.71 | 97.35 | 98.26 | 97.36 | 99.11 | 98.20 | 97.49 | 97.17 | 108.47 | 97.80 | 98.14
D2 3.25 99.24 | 98.60 | 100.82 | 9859 | 1601.25| 98.33 | 9841 | 98.11 | 110.94| 98.40 | 98.55
D3 326 | 9937 | 9895 | 100.76 | 98.82 | 100.31| 98.82 | 98,93 | 98.60 | 105.30| 98.95 | 99.37
o D4 3.32 98.02 | 97.94 | 98.76 | 97.85 | 101.68 | 103.14 | 106.30 | 97.62 | 101.49| 98.79 | 99.22
é' DS 3.30 | 98.72 | 98.59 | 99.27 | 9866 102.16 | 104.43 | 107.65| 98.63 | 100.17 | 99.74 | 100.19
E Do 3.31 98.95 | 99.89 | 101.17 | 100.09 | 99.87 | 102.64 | 108.88 | 100.13 | 107.62 | 100.64 | 100.22
§ b7 3.33 |108.17| 98.27 | 99.92 | 98.57 | 98.10 | 100.64 | 103.50| 98.37 | 106.10| 95.68 | 93.01
§ D3 3.29 |102.45| 9897 | 99.59 | 99.50 | 99.27 | 100.29| 99.28 | 99.73 | 101.32 | 101.89 | 108.70
R | po 334 | 9931 | 98.55 | 98.67 | 98.88 | 98.89 | 99.76 | 98.84 | 99.09 | 103.50 | 100.78 | 106.29
o1o| 3.30 | 99.04 | 98.76 | 99.93 | 9880 | 98,95 | 98.70 | 98.86 | 9858 | 103.21| 99.25 | 98.95
D11 335 | 99.43 | 97.73 | 99.21 | 98.27 | 97.50 | 97.84 | 97.82 | 97.65 | 99.16 | 98.49 | 98.67
D12 3.31 | 99.69 | 98.39 | 99.23 | 98.84 | 98.74 | 98.58 | 99.10 | 98.37 | 100.14| 101.59 | 99.43 |
01 | 3.18 99.67 | 99.21 | 100.77| 9894 | 98,68 | 99.31 | 99.33 | 99.42 | 99.78 | 99.37 | 98.80
D2 320 | 100.50| 929.80 | 100.49 | 100.21| 99.68 | 100.93 | 99.74 | 100.20 | 100.41 | 100.08 | 93.63
D3 3.28 99.05 | 98.32 | 99.97 | 9857 | 98.26 | 99.79 | 98.21 | 98.13 | 98.21 | 98.27 | 98.32
“ ol D4 323 | 100.11| 99.15 | 101.55| 99.22 | 99.03 | 99.68 | 99.36 | 99.19 | 99.38 | 95.68 | 99.25
§ D5 3,29 | 101.59| 100.14 | 100.30 | 99.41 | 99.00 | 100.29| 99.27 | 99.14 | 101.53| 99.61 | 99.02
% 06 3.23 | 100.80| 100.19| 100.90 | 99.38 | 99.21 | 100.50| 99.19 | 99.47 | 103.43| 89.22 | 99.51
§ D7 3,25 | 98.94 | 98.79 | 100.75| 99.08 | 98.84 | 98.97 | 98.87 | 99.07 | 103.94 | 98.92 | 99.10
% D& 3.29 | 98.15 | 98.03 | 98.78 | 98.21 | 97.95 | 98.27 | 98.27 | 98.20 | 101.47| 9847 | 38.17
o Do 3.41 97.16 | 97.33 | 97.85 | 97.44 | 97.43 | 9794 | 9735 | 97.66 | 98.74 | 97.84 | 97.57
D10 3.37 9736 | 97.63 | 97.98 | 97.66 | 97.70 | 98.29 | 97.36 | 97.78 | 99.77 | 97.55 | 97.49
D11 3.33 97.82 | 98.07 | 98.75 | 97.74 | 97.82 | 98.47 | 97.86 | 97.82 | 100.14 | 98.73 | 97.77
Diz 3.30 | 9854 | 9893 | 98.98 | 98.23 | 98.05 | 98.81 | 98.38 | 98.29 | 99.46 | 99.51 | 98.10
n 24 24 24 24 24 24 24 24 24 24 24
mean 59.2 98.6 99.7 98.7 99.1 99.7 99.9 98.6 102.2 99.3 99.6
median §9.1 98.6 99.8 98.7 98.9 99.1 98.9 98.5 | 1014 | 99.2 99.0
std. dev. 1.3 0.8 1.1 0.8 1.2 1.7 3.2 0.8 3.4 1.1 2.6
min 97.2 7.3 97.8 97.4 97.4 7.8 97.4 97.2 98.2 97.6 97.5
max 1025 | 1002 | 101.6 | 100.2 | 102.2 | 104.4 | 1089 | 100.2 | 1109 | 1019 | 108.7
This report may not be reproduced except CSA Group Seattle

in full without permission of CSA Group.
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5.0 Charts:

IES LM80-15 Test Report
CSA Group Report: OSRM027-2-E2-220
Original issue date: 200103

110

160

90

80

70

OSLON Square 3500K CRISO
GW CSSRM2.EM
700mA

e 55°C

85°C

e 105°C

Average Lumen Maintenance (%}

60

50

0.008
0.007

0.006

0.004

0.003

Chromaticity Shift (Au'v')

0.002

0.001

This report may not be reproduced except
in full without permission of CSA Group.

5
o
8

ooobt

Time {Hours)

Average Chromathlty Shift For All Samp[es

wemeen | 70 EGL

OSLON Square 3500K CRISO
GW CSSRMZ.EM
700mA

557
85°C

o 105°C

W oo o B o -~
8 8 8 83 8 8 88 8 8 38 & 8
© ¢ ©o o 0o 0 o o g g 9 29 9
S © o O
Time (hours)

RN
/-‘\i \

10052737

133N

f ,-. / |1[]7~

Page 13 of 15

CSA Group Seattle

“J4833 NE 87th St, Redmond, WA 98052
425-605-8500
www.csagroupseattie.org

e



CSA
GROUP~

6.0 Additional information

IES LM80-15 Test Report
CSA Group Report: OSRM027-2-£2-220
Original issue date: 200103

6.1 Auxilliary Equipment

Lifetest thermal chamber:
Lifetest current source:
Photometric test current source:
Photemetric test thermal control:
Spectrometer:

Integrating Sphere:

Photometric reference standards:

6.2 Additicnal Test Information

6.3 Photographs

@ FEREEINTURVERNEEERSERRRIIY &

Fig. 1 OSRMO027 load board example.

This report may not be reproduced except
in full without permission of CSA Group.

Orb Optronix Thermal Platfarm - resistive heating, liquid cooling, no forced air flow
Crh Optronix 12-Channel Driver

Keithley 2425

Orb Optronix TEC-100

Instrument Systems, CAS 140CT

Gamma Scientific 20"

LabSphere SCL-50

Fig. 2 OSRMO027 OSLON Square white LED and temperature
measurement paint.

; CSA Group Seattie
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5 IES LIM80-15 Test Report
CSA CSA Group Report: OSRM027-2-E2-220
GROUP Original issue date: 200103

6.4 Dimensional Drawing*

* all dimension in millimeters

This report alone may not be used to claim product certification, approval or endersement by NVLAP, NIST, or any agency of the Federal Government.

- END OF REPORT -

This report may not be reproduced except - .‘, CSA Group Seattle
in full without permission of CSA Group. 03600092733 433 NE 87th St, Redmond, WA 98052
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Energy Star® LM-80 Application

Appendax A:

190145W6

Cieigy otar™ LM-80 Application

NERGY STAR®LM-80 Cover Page

Administrative Information

Tested 5u}:}component series

OSLON® Square

Tested subcomponem mociei number

GW CSSRM2.EM

Repon issue date

Report revision date {if applicable)

3% Jan 2020

Not Appilcabte

Testing start date

Testmg comp!etfon date

DUT samplmg method

10 Nov 2017

3"’ Jan 2020

According to ANSI IES LM 80 Test Method

DUT ldentification

DUT manufacturer's name

OSRAM Opto Semiconductors (Malaysia) Sdn Bhd

DUT identification

GW CSSRM2.EM

Descrxptfon of DUT LED F’ackage
DUT Characteristics
Tot_at ihbuz .éower (\.NJ_ - 241
~ Average current (gensily p;er EED.&:e gr;;Aéﬂm‘*J WWWWW 350.0_(5 .
_gve:rage power density per LED Package (W!mm?} 0.26 -
i’x’féprews;;tatwe CRI (Ra) 01: 2‘?1__8 tested sample set 80
Msnmum‘;z;dge to die edge spacing - Not Applicable

OSRAM

Opto Semiconductors



IES THM-21-11 Projection 180145W6

Appendix B:
Lumen Maintenance Projection (IES TM-21-11)

For Information Oniy!

1. General Information

Description of LED light scurce tested OSLON? Square GW CSSRM2.EM

Sample size per temperature 24

-LEDMd;ve current used in the .test 700 mA

E):rreni per die 700 mA

.Tesi &Lfr;tioﬁ - 17,000 hours

MTes1 c;urétion u‘;e;;—for pm}ecﬁo_n 8,000 hours to 17,000 hours

2. Projection Data

H il i
Case temperature (solder point)  Te =55 °C To=85°C Te=105°C
« C a7mE0T 2693607 3.138E-08
é - N 1.00264)'0 1.003E+00 9.999E-01
wI;e;:»orte::,l L70 > 102,000 hours > 102,000 hours » 102,000 hours
F;;por;;é;é;} » 102,000 hours » 102,000 hours > 102,000 hours
Rept_}ned L_SO_ > 102,000 hours > 102,000 hours » 102,000 hours
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IES TM-21-11 Projection

3. Graphic chart

190145W6
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 Additional Model Covered by Testing esie

Appendix C:
Additional Models Covered By Testing

The 28 September 2017 ENERGY STAR® Requirements for the Use of LM-80 Data defines
conditions for which a LM-80 report is applied to cover models that have not been directly tested.

The test results in this report applies to the following list of models:

o OSLON®Square GW CSSRM2.EM with CCT 2700 K — 8500 K
»  OSLON®Square GW CSSRM2.PM with CCT 2700 K~ 6500 K
»  OSLON®Square GW CSSRM3.PM with CCT 2700 K~ 8500 K
o OSLON®Square GW CSSRM2.CM with CCT 2700 K — 6500 K
»  OSLON®Square GW CSSRM3.EM with CCT 2700 K - 6500 K

2 (COMPANIA e
%LEK;[RICA» RAM



__IES LM-80-15 Test Report

Disclaimer

Piease carefully read the below terms and conditions before using the Information.
If you do not agree with any of these terms and conditions, do not use the information.

The Information contained in this document does not constitute an independent warranty. The committed
behavior is described in the Product data sheet.

Further explanations:

Data: The Data used in this Document consider the reliability test results under the mentioned driving
conditions only. For Product information on the maximum operating conditions please refer to the Product
data sheet or contact your local sales partner.

Conditions: The conditions for the generation of the data are as follows:

1. The Data and curves shown in this Document are based on experiments carried out under laboratory
conditions on a randorm sample size of LED with readouts at discrete readout times (where applicable).
Thus, the Data above represent a limited number of production lots only and may differ between different
assembly lots over time {including chip or package changes). Thus, the behavior of the LED in the final
application may differ from the Data. The behavior of the LED at conditions or readout times deviating from
those stated above may not be deduced from the Data.

2. For long term operation additional failure modes of the chip or package can occur which are not shown in
this Document.

3. Possible differences in the thermal management of OSRAM OS and customer’s setup may leadto a
different aging behavior,

4. The lifetime projection data presented in this Document has been evaluated in accordance with the
lifetime extrapolation method described and defined in IES TM-21-11. The lifetime projection is based on the
Data shown in this Document. The Data had been collected and assembled according to 1ES LM-80-15.
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