Test Report issued under the responsibility of UL LLC:

TEST REPORT
IEC 62031

LED modules for general lighting — Safety specifications

Report Number..........ccccecimriiiinnes 1 478679562-1
Date of issu€.......cooevviccnnenneenneneen, : 2015-04-03
Total number of pages ................... 50 pages including attachments
Name of Testing Laboratory UL RTP
preparing the Report ..................... * 12 Laboratory Drive
Research Triangle Park, NC 27709, USA
Applicant’s name..........cccccceeeeerennnn. : XICATO INC
AdAress......ocoociericiierrinsseeeeeen : 101 DAGGETT DR
SAN JOSE , CA 95134-2110
USA
Test specification:
Standard .......ccccocceeirinccee e, : |IEC 62031:2008 (First Edition) + A1:2012 + A2:2014
Test procedure........cccccverrrereneicnnnns : CB Scheme
Non-standard test method............ : N/A
Test Report Form No. .................... : IEC62031C
Test Report Form(s) Originator....: Intertek Semko AB
Master TRF ..o 1 2014-11

Copyright © 2014 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEE is acknowledged as copyright owner and source of the material. IECEE takes no responsibility
for and will not assume liability for damages resulting from the reader's interpretation of the reproduced
material due to its placement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory
and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing CB Testing
Laboratory. The authenticity of this Test Report and its contents can be verified by contacting the NCB,
responsible for this Test Report.




Page 2 of 25 Report No. 478679562-1

Test item description....................... : |LED Modules

Trade Mark........cocecuereeeceeeureeeecaeennes : XIC ATO

Manufacturer .......cccccceeeeeiieccccinnnnennns : | Same As Applicant

Model/Type reference.........ccceuuen.. 1 [ XTMQQXXVVYYCCW and XCAQQXXVVYYCCW.
See GPI for details.

Ratings .....cooooiiecirrirre s ¢ |50V ===max, 1500 mA max, t, =90°C

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

] |CB Testing Laboratory:

UL RTP

Testing location/ address.........cccccoeevmnrrrnnact

12 Laboratory Drive
Research Triangle Park
27709 USA

] |Associated CB Testing Laboratory:

Testing location/ address..........ccccoceverrrnnnnact

Tested by (name, function, signature)........:

Emmanuel Imson W

Approved by (name, function, signature)...:

Teddy Sandiford &

] |Testing procedure: TMP/CTF Stage 1:

Testing location/ address............ccccvenrrnnnnt

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

U |Testing procedure: WMT/CTF Stage 2:

Testing location/ address.........cccccecevenrrrennect

Tested by (name + signature)............c........ :

Witnessed by (name, function, signature) .:

Approved by (name, function, signature)...:

[] |Testing procedure:
SMT/CTF Stage 3 or 4:

Testing location/ address.........cccccoeevmrrrnennnct

Tested by (name, function, signature)........:

Witnessed by (name, function, signature) .:

Approved by (name, function, signature)...:

Supervised by (name, function, signature) :

TRF No. IE62031C
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List of Attachments (including a total number of pages in each attachment):

Test Results - 25 pages
Attachment 1 — Heating Data (1 page)
Attachment 2 - Photos (2 pages)

Attachment 3 - Construction Drawings (3 pages)
Attachment 4 - Photo Biological Report IEC-62778 (1 page)

Attachment 5 — Specification sheet (7 pages)

Attachment 6 — |IEC 60838-2-2 DEKRA Evaluation of the Plastic Housing

(11 pages)

Summary of testing:

Tests performed (name of test and test clause):

Testing location:

Marking 7.3 P
Terminals 8 (14, 15) N/A
Provision for protective earthing 9 (9, IEC 61347-1) N/A
Protection against accidental contact with 10 (10, IEC 61347-1) N/A
live parts

Moisture resistance and insulation 11 (11, IEC 61347-1)

Electric strength 12 (12, IEC 61347-1)

Fault Conditions 13 (14, IEC 61347-1)
Conformity testing during manufacture 14 (Annex C) N/A
Construction 15 P
Creepage distances and clearances 16 (11, IEC 60598-1) P
Screws current-carrying parts and 17 (17, IEC 61347-1) N/A
connections

Resistance to heat, fire and tracking 18 (18, IEC 61347-1) P
Resistance to corrosion 19 (19, IEC 61347-1) N/A
(Normative) Tests Annex A P
(Informative) Overview of systems Annex B N/A
composed of LED modules and control

gear

(Informative) Conformity testing during Annex C N/A

manufacture

UL RTP
12 Laboratory Drive

Research Triangle Park

27709 USA

The results of the above tests were favourable

The measurement uncertainties stated in this Test Report have been made in accordance with our
procedure for Estimating Uncertainty of Measurement, 00-LC-S0278

If requested, UL RTP will be able to estimate the uncertainty contribution for all the quantities stated in this

Test Report

TRF No. IE62031C
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Summary of compliance with National Differences:
List of countries addressed

No National Differences, Common Differences, Group differences
X The product fulfils the requirements of IEC 62031:2008 (First Edition) + A1:2012 + A2:2014.

This test report also covers testing according to EN 62031:2008/A1:2013/A2:2015

Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

BB YO0 ¢ AUIBICEA 1

TRF No. IE62031C
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Test item particulars..........ccoccerreececerrrccccer e

Classification of installation and use........................ Built- In LED Module

Supply Connection........cccccevemrrsmssrsnsssssssssssesssennesl. 18IS

Possible test case verdicts:

- test case does not apply to the test object........... : N/A

- test object does meet the requirement.................. : P (Pass)

- test object does not meet the requirement........... : F (Fail)

TeStiNg...ccccirrrriri e ———— :

Date of receipt of test item .......ccccovecvrecirrccerrcnnns : 2015-01-28

Date (s) of performance of tests.........ccceeeeereereerecnnes : 2015-03-02 through 2015-03-27

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a [ | comma / [X] point is used as the decimal separator.

Clause numbers between brackets refer to clauses in IEC 61347-1

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate []Yes

includes more than one factory location and a X Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided ... :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies).........currervieninnns : XICATO INC
101 Daggett Dr
San Jose , CA 95134-2110
USA

General product information:

The Built-In/Integral LED Module for use in luminaires shall be connected to a LED Control Gear providing
maximum 50V===.The module consists of one chip on board (COB) with two diameters of the Light
Emitting Surface Area of the optic lens. The optic lens is covered with various phosphor loadings to vary
the Color Temperature.

The XTM Series is provided with the plastic housing/lampholder and is classified as Built-in and provided
with pigtails. The XCA Series is provided without the plastic housing/lampholder and is classified as
Integral. The electrical ratings are shown below and are not required to be marked on the product when
used without the cover and are provided in the specification sheet.

The units may be provided with an appropriate cooling fan to operate at the specified Tc temperature
rating when installed in the end product Luminaire. Note the unit was evaluated with the units mounted on
a ribbed heatsink measuring 11 cm diameter, 8 cm high

TRF No. IE62031C
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The DEKRA Informative report No. 2171353.50 provides for the evaluation of plastic housing/lampholder
per IEC 60838-2-2 with a rating of 50Vrms or 70Vdc (See Attachment 6).

The LED Module has also been evaluated to check the photobiological effects in accordance with the
standard IEC/EN 62778 and the results are located in the photobiological test report conducted by UL-
RTP (Report Reference No. 4786795628 with-the following Lamp Classification group: LOW RISK
GROUP 1

The units have been additionally evaluated based on an insulation working voltage of 43.8Vrms/61.9Vdc
to accessible parts. The product shall be insulated from the end-product enclosure for higher working
voltages.

MODEL NOMENCLATURE:
XTMQQAXXVVYYCCW and XCAQQXXVVYYCCW
Where:

QQ - Can be 09 or 19 for identifying LES (light Emitting surface) area in mm
XX —Can be 80, V8, 90, 95, or V9, for Color Rendering Index

VV - Can be 27, 30, 35, or 40 for the Color Temperature in K

YY - Can be 07, 13, 20, 30, 40, or 50 for the Flux Output in Im

CC - Can be be CC for External Driver type

W - Any alpha-numeric code for Revision history

Model Series XTMQQXXVVYYCCW is the Built-In version employing the plastic housing.
Model XCAQQXXVVYYCCW is the Integral Classification without the plastic housing employed.

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
GENERAL REQUIREMENTS -
4.4 Integral modules tested assembled in the luminaire | Evaluated as Built-in (for XTM N/A
Series) with optional
cover/lampholder (for XCA
Series)
4.5 Independent modules complies with requirements in N/A
IEC 60598-1
5 GENERAL TEST REQUIREMENTS -
5.5 SELV-operated LED modules comply with Annex | of |(see Annex 1) N/A
IEC 61347-2-13
General conditions for tests in Annex A (see Annex A) P
6 CLASSIFICATION -
BUIlt-in MOAUIE .ot : |YesXI No [] O
Independent Module...............ccoveeeeevieeeceeneeen, : |Yes[] No X O
Integral MOdUIE ..........ccoeeveeeeeeeeeeeee e : 1Yes ] No X O
For Integral module; Note to 1.2.1 in IEC 60598-1 Noted 0O
applies.
7 MARKING -
71 Mandatory markings for built-in or independent modules -
a) mark of origin XICATO P
b) model number, type reference See GPI P
c1) constant voltage module; rated supply voltage and N/A.
supply frequency
c2) constant current module; rated supply current and | See GPI P
supply frequency
d) nominal power N/A
e) indication of connections, wiring diagram Polarity + and — stamped on the P
plastic LED Holder.
f) value of tc and place on the module tc =90°C and is stamped on the P
plastic LED Holder.
g) Ethr if required Low Risk Group 1 N/A
h) symbol for built-in modules . . P
S
N s on the product or
Packaging
i) heat transfer temperature t4 N/A

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
j) power for heat-conduction Py N/A
k) working voltage for insulation The product has been P
investigated for a working
voltage of 43.8Vrms/61.9V=—=—=
to accessible parts.
7.2 Location of marking -
-marking of a), b), ¢) and f) Shall be on the Module P
-marking of d), e), g), h), i) and j) P
-marking of k) P
-integral modules a) to g) in literature See Attachment 4. P
7.3 Durable and legibility of marking -
- marking of a), b), c) and f) legible after test with P
water
- marking of d) to j) inspection of compliance P
8 TERMINALS -
Screw terminals according section 14 of IEC 60598-1: -
Separately approved; component list (see Annex 2) N/A
Part of the luminaire (see Annex 3) N/A
Screwless terminals according section 15 of IEC 60598-1: -
Separately approved; component list (see Annex 2) N/A
Part of the luminaire (see Annex 4) N/A
Connectors according IEC 60838-2-2:
Separately approved; component list LED Holder previously P
evaluated to IEC 60838-2-2 as
an integral part of the module
evaluation. See GPI for the
referenced CB report
9(9) PROVISION FOR PROTECTIVE EARTHING -
-(9.1) Provisions for protective earthing -
Terminal complying with clause 8 N/A
Locked against loosening and not possible to loosen N/A
by hand
Not possible to loosen clamping means N/A
unintentionally on screwless terminals
Earthing via means of fixing N/A

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
Earthing terminal only used for the earthing of the N/A
control gear
All parts of material minimizing the danger of N/A
electrolytic corrosion
Made of brass or equivalent material N/A
Contact surface bare metal N/A
-(9.2) Provision for functional earthing -
Comply with clause 8 and 9.1 N/A
-(9.3) Earth contact via the track on the printed board -
Test with a current of 25 A between earthing terminal N/A
and each of the accessible metal parts;
measured resistance (Q) at = 10 A according 7.2.3 of
IEC 60598-1: < 0,5Q oooiiiiiiiiiiee e
-(9.4) Earthing of built-in lamp controlgear -
Earth by means of fixing to earthed metal of luminaire N/A
in compliance of 7.2 of IEC 60598-1
Earthing terminal only for earthing the built-in N/A
controlgear
- (9.5) Earthing via independent controlgear -
-(9.5.1) Earth connection to other equipment -
Looping or through connection, conductor min. 1,5 N/A
mm? and of copper or equivalent
Protective earthing wires in line with 5.3.1.1 and N/A
clause 7
-(9.5.2) Earthing of the lamp compartments powered via the independent lamp controlgear -
Test with a current of 25 A between input and output N/A
earth terminals; measured resistance (Q) between
earthing terminal and each of the accessible metal
parts at = 10 A according 7.2.3 of IEC 60598-1:
Output earthing terminal marked as in 7.1 t) of IEC N/A
61347-1
10 (10) PROTECTION AGAINST ACCIDENTAL CONTACT WITH LIVE PARTS -
-(10.1) Controlgear protected against accidental contact with N/A
live parts
- (A2) The current flowing between the part concerned and N/A

earth is measured and does not exceed
0,7 mA (peak) or 2 mA d.C. ..ocveeiiiiiiiieeee

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
- (A2) For frequencies above 1 kHz, the current does not N/A
exceed 0,7 mA (peak) multiplied by the value of the
frequency in kilohertz or 70 mA (peak) .................
- (A3) The voltage between the part concerned and any N/A
accessible part is measured and does not exceed 34
V (PAK) .ttt
-(10.1) Lacquer or enamel not used for protection or N/A
insulation
Adequate mechanical strength on parts providing N/A
protection
-(10.2) Capacitors > 0,5 pF: voltage after 1 min (V): < 50 V N/A
-(10.3) Controlgear providing SELV -
Accessible conductive parts are insulated from live N/A
parts by double or reinforced insulation in SELV
controlgear
No connection between output circuit and the body or N/A
protective earthing circuit
No possibility of connection between output circuit N/A
and the body or protective earthing circuit through
other conductive parts
SELV outputs separated by at least basic insulation N/A
ELV conductive parts insulated as live parts N/A
Tests according Annex L of IEC 61347-1 N/A
-(10.4) Accessible conductive parts in SELV circuits -
Output voltage under load <25V r.m.s. or< 60 V d.c. N/A
If output voltage > 25V rm.s. or > 60V d.c,; N/A
No load output < 35 V peak or < 60 V d.c and touch
current does not exceed 0,7 mA (peak)
OF 2MA A.C. et :
One conductive part is insulated if output voltage or N/A
current exceeding the values above and withstand
test voltage 500 V
Double or reinforced insulation bridged by N/A
appropriate and at least two resistors or two Y2
capacitors or one Y1 capacitor
Y1 or Y2 capacitors comply with IEC 60384-14 N/A
Resistors comply with test (a) in 14.1 of N/A

IEC 60065

TRF No. IE62031C




Page 11 of 25

Report No. 478679562-1

IEC 62031
Clause Requirement + Test Result - Remark Verdict
11 (11) MOISTURE RESISTANCE AND INSULATION -
After storage 48 h at 91-95% relative humidity and 20-30 °C measuring of insulation P
resistance with d.c. 500 V (MQ):
For basicinsulation =22 MQ ...........ccocciiiiiineeeee. : |>10 MQ measured between P
live parts and foiled cover
For double or reinforced insulation >4 MQ ............. : N/A
Between primary and secondary circuits in N/A
controlgear providing SELV, values in Annex L in IEC
61347-1
12 (12) ELECTRIC STRENGTH -
Immediately after clause 11 electric strength test for |500 Vac P
1 min
Basic insulation for SELV, test voltage 500 V N/A
Working voltage < 50 V, test voltage 500 V Working voltage 50 Vrms or 70 P
V===
Between live parts of opposite
polarity on PCB.
Working voltage > 50 V < 1000 V, test voltage (V): -
Basic insulation, 2U + 1000 V N/A
Supplementary insulation, 2U + 1000 V N/A
Double or reinforced insulation, 4U + 2000 V N/A
No flashover or breakdown P
Solid or thin sheet insulation for double or reinforced N/A
insulation fulfil the requirements in Annex N in IEC
61347-1
13 (14) FAULT CONDITIONS -
-(14) When operated under fault conditions the controlgear: -
- does not emit flames or molten material P
- does not produce flammable gases P
- protection against accidental contact not impaired P
Thermally protected controlgear does not exceed the N/A
marked temperature value
Fault conditions: capacitors, resistors or inductors (see appended table) N/A

without proof of compliance with relevant
specifications have been short-circuited or
disconnected

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
-(14.1) Short-circuit of creepage distances and clearances if |(see appended table) N/A
less than specified in clause 16 in Part 1 (except
between live parts and accessible metal parts)
Creepage distances on printed boards less than N/A
specified in clause 16 in Part 1 provided with coating
according to IEC 60664-3
-(14.2) Short-circuit or interruption of semiconductor devices |(see appended table) P
-(14.3) Short-circuit across insulation consisting of lacquer, |(see appended table) N/A
enamel or textile
-(14.4) Short-circuit across electrolytic capacitors (see appended table) N/A
- (14.5) After the tests has been carried out on three samples: -
The insulation resistance = 1 MQ .........c..cccoeueeui N/A
No flammable gases N/A
No accessible parts have become live N/A
During the tests, a five-layer tissue paper, where the N/A
test specimen is wrapped, does not ignite
- (14.6) Relevant fault condition tests with high-power supply N/A
13.2 Overpower condition -
Module withstands overpower condition >15 min. P
Module with automatic protective device or power N/A
limiter, test performed 15 min. at limit.
No fire, smoke or flammable gas is produced
Molten material does not ignite tissue paper, spread
below the module
15 CONSTRUCTION -
Wood, cotton, silk, paper and similar fibrous material P
not used as insulation
16 (16) CREEPAGE DISTANCES AND CLEARANCES -
- (16) Creepage and distances and clearances in 2.5 mm between opposite P
compliance with IEC 61347-1 polarity (+ and — copper pads)
Insulating lining of metallic enclosures N/A
Basic insulation on printed boards tested according N/A
to clause 14
Distances subjected to both sinusoidal voltage as N/A
non-sinusoidal pulses not less than value in Table 16
Creepage distances not less than minimum P

clearance

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
16 (-) Conductive accessible parts in compliance with See Table 3. P
applicable parts of IEC 60598-1
For XTM19, XTM09, working
voltage of 43.8Vrms, Limit 0.85
mm creepage and 0.2 for
Clearance.
Measured from foil pad to metal
base:
Cr & CL: 0.9 mm (XTMO09) and
1.0 mm (XTM19) )
Measured from the cover
contacts to the top of the
external surface cover
Cr & CL: >2.0 mm (XTMO09 and
XTM19)
17 (17) SCREWS, CURRENT-CARRYING PARTS AND CONNECTIONS -
Cl. 17 refer to CI. 17 of IEC 61347-1 which refer to Cl. 4.11 and 4.12 of IEC 60598-1 O
(clause numbers between parentheses refer to IEC 60598-1)
(4.11) Electrical connections -
(4.11.1) Contact pressure N/A
(4.11.2) Screws: -
- self-tapping screws N/A
- thread-cutting screws N/A
(4.11.3) Screw locking: -
- spring washer N/A
- rivets N/A
(4.11.4) Material of current-carrying parts N/A
(4.11.5) No contact to wood or mounting surface N/A
(4.11.6) Electro-mechanical contact systems N/A
(4.12) Mechanical connections and glands -
(4.12.1) Screws not made of soft metal N/A
Screws of insulating material N/A
Torque test: torque (Nm); part.........ccocceeeviiieneennns : N/A
Torque test: torque (Nm); part.........coooceeiiiienennns : N/A
Torque test: torque (Nm); part.......c.ccccceeeiiinneenns : N/A
(4.12.2) Screws with diameter < 3 mm screwed into metal N/A

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
(4.12.4) Locked connections: -
- fixed arms; torque (NM) ..oooovviiieiiieee e, : N/A
- lampholder; torque (NmM) .......ccccooviiiiiiiiiiiee e, : N/A
- push-button switches; torque 0,8 Nm .................... : N/A
(4.12.5) Screwed glands; force (NM).......ccooooieiiiiiiieeenien. : N/A
18 (18) RESISTANCE TO HEAT, FIRE AND TRACKING -
-(18.1) Ball-pressure test .........cccooiiiiiiiiii e . |See Test Table 18 (18.1) P
Plastic Housing - 125°C
Ring
-(18.3) Glow-wire test (650°C) .....ccccovverieiiiiiieeiie e : | See Test Table 18 (18.3) P
Plastic Housing and LED Lens
-(18.4) Needle-flame test (10 S) .....oocvviiiiiiiiiiiiecen : |See Test Table 18 (18.4) P
Plastic Housing and LED Lens
-(18.5) Proof tracking test ..., . |See Test Table 18 (18.5) P
Plastic Housing and Metal clad
with dielectric layer conducted
at 175V
19 (19) RESISTANCE TO CORROSION -
- test according 4.18.1 of IEC 60598-1 N/A
- adequate varnish on the outer surface N/A
20 INFORMATION FOR LUMINAIRE DESIGN -
Information in Annex D (informative) O
21 HEAT MANAGEMENT -
211 General -
Exchangeability is safeguarded by cap or base N/A
21.2 Heat-conducting foil and paste -
Heat-conducting foil delivered with the module if N/A
necessary
22 PHOTOBIOLOGICAL SAFETY -
221 UV radiation -
Luminous radiation not exceed 2mW/kim N/A
22.2 Blue light hazard -
Assessed according to IEC TR 62778 Risk Group 1 P
See Attachment 3

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test ‘ Result - Remark Verdict
22.3 Infrared radiation -
Requirements for infrared radiation when required ‘ N/A
A ANNEX A - TESTS -
All tests performed in accordance with the advice P
given in Annex H of IEC 61347-1, if applicable
13 (14) TABLE: tests of fault conditions
Part Simulated fault Hazard
OVER POWER CONDITIONS @ 112 W (150% of power) — UNIT operated No

continuously with no visual damage.

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
16 (16) TABLES: Creepage distances and clearances per IEC60598-1 P
Table 3 Minimum distances (mm) for a.c. (50/60 Hz) sinusoidal voltages
RMS working voltage (V) not exceeding 50 150 250 500 750 1000
Creepage distances
Required basic insulation, PTI = 600 0,6 0,8 1,5 3 4 5,5
Measured N/A
Required basic insulation, PTI < 600 1,2 1,6 2,5 5 8 10
Measured See
Clause
16
Required supplementary insulation PTI = 600 - 0,8 1,5 3 4 5,5
Measured N/A
Required supplementary insulation PTI < 600 - 1,6 2,5 5 8 10
Measured N/A
Required reinforced insulation - 3,2 5 6 8 1
Measured N/A
Clearances
Required basic insulation 0,2 0,8 1,5 3 4 55
Measured See
Clause
16
Required supplementary insulation - 0,8 1,5 3 4 55
Measured N/A
Required reinforced insulation - 1,6 3 6 8 11
Measured
Table 4 Minimum distances (mm) for non-sinusoidal pulse voltages

TRF No. IE62031C
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IEC 62031
Clause Requirement + Test Result - Remark Verdict
Rated pulse voltage (peak kV) 2,0 2,5 3,0 4,0 5,0 6,0 8,0
Required clearances 1,0 1,5 2 3 4 55 8
Measured N/A
Rated pulse voltage (peak kV) 10 12 15 20 25 30 40
Required clearances 11 14 18 25 33 40 60
Measured N/A
Rated pulse voltage (peak kV) 50 60 80 100 - - -
Required clearances 75 90 130 170 - - -
Measured N/A

TRF No. IE62031C
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IEC 62031
Clause | Requirement + Test Result - Remark Verdict
18 (18.1) ‘TABLE: Ball Pressure Test of Thermoplastics P
Allowed impression diameter (mm) .................... ;2.0 mm O

Object/ Part No./ Material Manufacturer/ Test temperature (°C) Impression diameter (mm)
trademark

Plastic Housing See Annex 2 125 0.8

Supplementary information:

18 (18.3) |TABLE: Glow-wire test P

Glow wire temperature .........cccccceereiiccccceneeeeeneenn. : |650°C 0

Object/ Part No./ Manufacturer/ Duration of Ignition of Duration of

Material trademark application of test | specified layer | burning (tb) | Verdict
flame (ta); (s) Yes/No (s)

Lens of LED See Annex 2 30 NO N/A P

Package Core

Plastic Housing See Annex 2 30 NO N/A P

Any flame or glowing of the sample extinguished within 30 s of withdrawing the glow-wire, and any NO

burning or molten drop did not ignite the underlying parts (YES/NO)........ccceveiiiiiiiiiiiieiiieeeene :

Supplementary information:

18 (18.4) TABLE: Needle-flame test P

Object/ Part No./ Manufacturer/ Duration of Ignition of Duration of

Material trademark application of test | specified layer | burning (tb) | Verdict
flame (ta); (s) Yes/No (s)

Lens of LED See Annex 2 10 NO N/A P

Package Core

Plastic Housing See Annex 2 10 NO N/A P

Supplementary information:

TRF No. IE62031C
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IEC 62031

Clause | Requirement + Test Result - Remark Verdict

18 (18.5) ‘TABLE: Proof tracking test P

Test voltage PTI ..o : |175V O

Object/ Part No./ Material Manufacturer/ Withstand 50 drops without failure on three Verdict

trademark places or on three specimens

Metal Clad Board with See Annex 2 YES YES YES P

Dielectric Layer

Plastic Housing See Annex 2 YES YES YES P

Supplementary information:

ANNEX 1 |SELV-operated LED modules -
Cl. 5.5 refer to ANNEX | of IEC 61347-2-13 which refer to ANNEX L of IEC 61347-1 O
(clause numbers between parentheses refer to ANNEX L of IEC 61347-1)

(L.3) Classification N/A
Class | Yes[ ] Nol[] O
Class Il Yes[] Nol[] 0
Class Il Yes[] Nol[l] 0
non-inherently short circuit proof controlgear Yes[] Nol[] 0
inherently short circuit proof controlgear Yes[] Nol[] O
fail safe controlgear Yes[] No[] 0
non-short-circuit proof controlgear Yes[ ] No[] O

(L.4) Marking -
Adequate symbols are used N/A

(L.5) Protection against electric shock -
Comply with 9.2 of IEC 61558-1 N/A

(L.6) Heating -
No excessive temperatures in normal use N/A
Value if capacitor tc marked .............ccccceeeiiiiiiinnnn, : O
Winding insulation classified as Class .................... : O
Comply with tests of clause 14 of IEC 61558-1 with N/A
adjustments

(L.7) Short-circuit and overload protection -
Comply with tests of clause 15 of IEC 61558-1 with N/A
adjustments

(L.8) Insulation resistance and electric strength -

(L.8.1) Conditioned 48 h between 91 % and 95 % N/A
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(L.8.2) Insulation resistance -
Between input- and output circuits not less than 5 N/A
MO :
Between metal parts of class Il convertors which are N/A
separated from live parts by basic insulation only and
the body notlessthan S5 MQ ... :
Between metal foil in contact with the inner and outer
surfaces of enclosures of insulating material not Iess
than 2 MQ e :
(L.8.3) Electric strength -
1) Between live parts of input circuits and live parts of N/A
OUtPUL CIFCUILS ...cooeeiiiiic :
2) Over basic or supplementary insulation between: -
a) live parts having different polarity ....................... : N/A
b) live parts and body if intended to be connected to N/A
protective earth ... :
c) accessible metal parts and a metal rod of the N/A
same diameter as the flexible cable or cord ........... :
d) live parts and an intermediate metal part ............ : N/A
e) intermediate metal parts and the body ................ : N/A
f) each input circuit and all other input circuits ........ : N/A
3) Over reinforced insulation between the body and N/A
lIVE PArtS .ovveeeiiecceee e :
(L.9) Construction -
(L.9.1) Transformer comply with 19.12 of IEC 61558-1 and N/A
19 of IEC 61558-2-6
HF transformer comply with 19 of IEC 61558-2-16 N/A
(L.10) Components -
Protective devices comply with 20.6 — 20.11 of IEC N/A
61558-1
(L.11) Creepage distances and clearances -
1. Insulation between input and output circuits, basic insulation: -
a) measured values > specified values (mm) ......... : N/A
b) measured values > specified values (mm) ......... : N/A
c) measured values > specified values (mm) .......... : N/A
2. Insulation between input and output circuits, double or reinforced insulation: -
a) measured values > specified values (mm) ......... : N/A
b) measured values > specified values (mm) ......... : N/A
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c) measured values > specified values (mm) .......... : ‘ N/A

3. Insulation between adjacent output circuits -

- measured values > specified values (mm) ........... : ‘ N/A

4. Insulation between terminals for external connection: -

- measured values > specified values (mm) ........... : ‘ N/A

5. Basic or supplementary insulation: -

a) measured values > specified values (mm) ......... : N/A
b) measured values > specified values (mm) ......... : N/A
c) measured values > specified values (mm) .......... : N/A
d) measured values > specified values (mm) ......... : N/A
e) measured values > specified values (mm) ......... : N/A

6. Reinforced insulation or insulation: -

Between body and output circuit: measured values > N/A
specified values (Mm) ......cccoiiiiiiii e, :

Between body and output circuit if provision against N/A
transient voltages: measured values > specified

Values (MM) .o :

7. Distance through insulation: -

a) measured values > specified values (mm) ......... : N/A
b) measured values > specified values (mm) ......... : N/A
c) measured values > specified values (mm) .......... : N/A
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ANNEX 2 ‘TABLE: Critical components information ‘
Object / part Code Manufacturer/ Type / model |Technical data |Standard LA ?f 1)
No. trademark conformity
Description:
IEC/EN 60231 |Tested with
Polybutylene the
Plastic Cover Chang Chun Terephthalate IEC/EN 60838- appliance
(Optional) C  |Plastics Co., 3030 (PBT). Min. 2-2 al‘;’% oL
P Ltd., 120°C, 1.5 mm
thick approved
(E59481)
Single layer IEC/EN 62031 |Tested with
Metal Clad C Polytronics TCB-8 aluminum metal the
Board .
base. appliance
. IEC/EN 60231 | Tested with
LED C  |osram UX3 Max, 48 dies, 3V the
per die .
appliance
IEC/EN 60231 |Tested with
Phosphor C ShinEtsu LPS-2434 Phosphor the
appliance
Tested with
) the
. 0.5mm*, 300 V, appliance
C Belden Wiring Style 3266 125°C IEC/EN 60231 and also UL
Wiring (Internal) approved
(E357312)
2 Tested with
D |Various Various (1)'255Té“ 300V, IEC/EN 60231 |the
appliance

Supplementary information:

" Provided evidence ensures the agreed level of compliance. See OD-CB2039.

The codes above have the following meaning:
A - The component is replaceable with another one, also certified, with equivalent characteristics
B - The component is replaceable if authorised by the test house
C - Integrated component tested together with the appliance

D - Alternative component
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ANNEX 3 |Screw terminals (part of the luminaire) -
(14) SCREW TERMINALS N/A
(14.2) Type of terminal.........ccooeviiiiiiiie e : O
Rated current (A).......ceeeiiiiiiee e : O
(14.3.2.1) | One or more conductors N/A
(14.3.2.2) | Special preparation N/A
(14.3.2.3) | Terminal size N/A
Cross-sectional area (mm32)........cccocceeeveeiiiieeesinnenn. : O
(14.3.3) Conductor space (MM)........cooveeeeeiniiiieeeieee e : N/A
(14.4) Mechanical tests -
(14.4.1) Minimum distance N/A
(14.4.2) Cannot slip out N/A
(14.4.3) Special preparation N/A
(14.4.4) Nominal diameter of thread (metric ISO thread)...... M -
External wiring N/A
No soft metal N/A
(14.4.5) Corrosion N/A
(14.4.6) Nominal diameter of thread (mm) .........cccceevviieennne : N/A
Torque (NM) .. : N/A
(14.4.7) Between metal surfaces N/A
Lug terminal N/A
Mantle terminal N/A
Pull test; pull (N) .....ooooniiieei e : N/A
(14.4.8) Without undue damage N/A
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ANNEX 4 |Screwless terminals (part of the luminaire) -
(15) SCREWLESS TERMINALS N/A
(15.2) Type of terminal...........ccoeoviiiiiiiiciieee e, : O
Rated current (A).......coeiiiiiie e : a
(15.3.1) Material N/A
(15.3.2) Clamping N/A
(15.3.3) Stop N/A
(15.3.4) Unprepared conductors N/A
(15.3.5) Pressure on insulating material N/A
(15.3.6) Clear connection method N/A
(15.3.7) Clamping independently N/A
(15.3.8) Fixed in position N/A
(15.3.10) Conductor size N/A
Type of conductor N/A
(15.5.1) Terminals internal wiring N/A
(15.5.1.1) | Pull test spring-type terminals (4 N, 4 samples) ...... : N/A
(15.5.1.2) | Pull test pin or tab terminals (4 N, 4 samples) ......... : N/A
Insertion force not exceeding 50 N N/A
(15.5.1.2) | Permanent connections: pull-off test (20 N) N/A
(15.5.2) Electrical tests -
Voltage drop (mV) after 1 h (4 samples).................. : N/A
Voltage drop of two inseparable joints N/A
Number of cycles: O
Voltage drop (mV) after 10th alt. 25th cycle N/A
(4 SAMPIES)...eeeieiiiiiee e :
Voltage drop (mV) after 50th alt. 100th cycle N/A
(G- 00T o] L= PSR :
After ageing, voltage drop (mV) after 10th alt. N/A
25th cycle (4 samples) ........cooviieiiiiiiiiiiiee e, :
After ageing, voltage drop (mV) after 50th alt. N/A
100th cycle (4 samples) ........cocoveeeeiiiiiiiiiiieee e, :
(15.6) Terminals external wiring N/A
Terminal size and rating N/A
(15.6.2.1) | Pull test spring-type terminals or welded connectlons N/A

(4 samples); pull (N) cooeeeeeee e :

TRF No. IE62031C




Page 25 of 25 Report No. 478679562-1

IEC 62031
Clause Requirement + Test Result - Remark Verdict
Pull test pin or tab terminals (4 samples); N/A
PUIT (N e e :
(15.6.3.1) | TABLE: Contact resistance test N/A
Voltage drop (mV) after 1 h O
terminal 1 2 3 4 5 6 7 8 10
voltage drop (mV)
Voltage drop of two inseparable joints
Voltage drop after 10th alt. 25th cycle
Max. allowed voltage drop (mV)................. : a
terminal 1 2 3 4 5 6 7 8 10
voltage drop (mV)
Voltage drop after 50th alt. 100th cycle
Max. allowed voltage drop (mV)................ : O
terminal 1 2 3 4 5 6 7 8 10
voltage drop (mV)
Continued ageing: voltage drop after 10th alt. 25th cycle
Max. allowed voltage drop (mV)................. : O
terminal 1 2 3 4 5 6 7 8 10
voltage drop (mV)
Continued ageing: voltage drop after 50th alt. 100th cycle
Max. allowed voltage drop (mV)................ : O
terminal 1 2 3 4 5 6 7 8 10

voltage drop (mV)

Supplementary information:
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| Attachment 1 |

Heating Data

Cond. (L\J/”) (I-Flg) I (A) (\F;\’/‘) \(/\%t K/TIU; (IK‘; Operating Condition/Status

1 50 - 15 75 | - - - Normal Operation (LED Face Up)

2 50 - 15 75 | - - - Normal Operation (LED Face Down)
Model. ..........: XTM19 --

Temperature Rise dT or Max Temp of Part Max Temp °C
Test Condition No. NT(;rnTsl
T/IC Monitored point: No. 1 No. 2 Limit max
(I\:lh. Per engineer; Only needs to be tested. °C
0.

1 Oven Ambient 40 43 --

2 | PWB point 90 89 130

3 Plastic Cover Location 1 73 70 130

4 Plastic Cover Location 2 76 70 130

S Plastic Cover Location 3 79 74 130

6 Lead terminals, ¥4” from termination 66 59 105

7 Tc Location on Thermal Frame 90 90 90
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Photos
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| Attachment 3 | lllustrations and Drawings

19 mm LES Physical Layout
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| Attachment 3 |

lllustrations and Drawings

48 die 19mm LES Physical Layout

Alternate Model Nomenclature: XCA19XXVVYYCCW

0.2mm minimum trace-to-trace spacing
LED die-to-die center spacing minimum 1.6mm

it ] e TVS Diode Location
L -
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Xicato Confidential

20 die 9mm LES Physical Layout

Alternate Model Nomenclature: XCA09XXVVYYCCW
0.175mm minimum trace-to-trace spacing

LED die-to-die center spacing minimum 1.335mm

Xicato Confidential
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| Attachment 3 | lllustrations and Drawings

9mm LES CORE Products
******* Dispensed phosshor
Window /

Screen printed phosphor

Window glue

Thermal frame [

High reflective thermal frame sidewall
(will be insert-molded into thermal frame)

Thermal frame glue

Blue COB

19mm LES CORE Products

Dispensed phosphor

Window glue

Window

- - - SEEEETE T T T T e Y

Thermal frame

High reflective thermal frame sidewall
(will be insert-molded into thermal frame)

Thermal frame glue

Blue COB
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[ Attachment 4 | Photobiological Report
IEC TR 62778 Assessment
Project Number 4786795628
Company Name Xicato
LED Manufacturer Xicato
LED Part Number XTM09954020CCA and XTM19804050CCA
Color Temperatures Assessed 4000K CCT — presents warmer temperatures
LED Drive Current Assessed 1.4Adc to each module
IECTR 62778 - ANNEX C
Compliance determined to Table C.1 for each CCT involved: [ |Yes (does not exceed Risk Group 1) <INo
Compliance determined to Table C.2 for each CCT involved: [_]Yes (does not exceed Risk Group 1) ENo
If compliance to Tables C.1 or C.2 cannot be made, testing is necessary per C.3.
Apparent source size >2.2mm?: BJyes — 11mRad test performed at 200mm
[ ]JNo — 11mRad test performed per IEC TR 62778 Cl. 7.2a

The following emissions were measured during 11mRad Radiance test.
Model XTMO09954020CCA

Table 6.1 Emission limits for risk groups of continuous wave lamps

Emission Measurement
Risk e Symbol Units Exempt Low risk
spectrum
Limit Result Limit Result

Blue light B(A) Lg WermZesr™ 100 Exceeded 10000 7.388E+03
Model XTM19804050CCA

Table 6.1 Emission limits for risk groups of continuous wave lamps

Emission Measurement
Risk BT Symbol Units Exempt Low risk
spectrum
Limit Result Limit Result
Blue light B(A) Le WemZesr 100 Exceeded 10000 6.342E+03

Determined Risk Group: [_]JRGO E<RrG1 [IrG2

If Risk Group 2, the following applies:

llluminance Ey,,at RG1/RG2 border n/a

Distance to Ey,

n/a
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[ Attachment 5 |

Specification Sheet

PRODUCT DATA SHEET

XTM LED Module with Corrected Cold Phosphor Technology®

Standard Series

XICATO

Specification Features
Physical Characteristics

i
Opecat fiperanre

2 50mm — -]

Module Source Type: Corrected Cold Phosphor LED Module. Dia. 50mm (1.97") x 5.6mm (0.22"). Light
emitting surface @ 19mm (0.757).

Maximum Case Temperature: 80°C

Phosphor Proximity: Remote

Module Weight: 18 gm (.63 oz). 100 count box. Box weight 3 kg (71bs).18 gm (.63 oz). 533mm x
254mm x 153mm (217 x 107 x 7).
Electrical: 12.7mm stripped tinned 20AWG 300V integrated wire. 400mm (15.77)
length.
Mechanical: Recommended mounting screws: M3 x 0.5mm x 8mm with split lock

Interfaces: washer. Torgue 0.4Nm (3.5 in-Ib) using three-hole pattern, 0.6Nm (5.3 in-Ib) for

two-hole pattern.

Thermal: Integral thermal pad. A mating thermal interface (i.e. heatsink) surface
flatness of <0.1 mm and center hole less than @12 mm is recommended in order
to maintain thermal performance.

Module Housing:

Injection molded 30% glass-filled PBT.

Storage Temperature:

-40°C to 85°C

Photometric Characteristics

Color Consistency Initial:

1 % 2 MacAdam (1 x 2 SDCM) along BBL.

Color Rendering Index (CRI):

Ra: 83 (typical). Values +3.

Color Consistency Maintained:

C3/B10/F10 50,000 hrs. (<0.003 A U'.v' 5 years/44,000 hrs. warranty').

Lumen Maintenance:

L80/B10/F10 50,000 hrs. (L70, BO, FO 5 years/44,000 hrs. warranty '),

Other
UL recognized Class 2, CE (IEC62031, Class Ill), RoHS 2 compliant. IP20.
Regulatory: Photobiological Safety (EN62471:2008), ESD Class 3B (HBM). No special ESD
handling procedures required.
Mercury Content None
UV or IRC Emissions: None

PRODUCT DATA SHEET: XTM LED Module — Standard Series
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| Attachment 5 | Specification Sheet

PRODUCT DATA SHEET XICATO

XTM LED Module with Corrected Cold Phosphor Technology®
Standard Series

Color Information

Color Consistency — Initial Color Consistency — Maintained

m Energy Star 007 Au'y = = Xicato 003 AU

0.48 0.008 I|
044 ! | | | | ! - | 0.007 & /II
042 0.006 / H
) ' 005 |
040 mm ’ /
0.004
. /
o.m- - W W W . -IIP - - .-
0.3 Mcato Specification [l : 0.002 ’
Macsdam Ellipses {1,2,3 and 4 step) [0 : ’ 1
034 ANS1 NEMA Standard 2 0.001 ,‘
. |
032 - < e o - f——
035 040 045 050 0 1000 2,000 3,000 4000 5000 6.000 / /"za@bﬂﬂ 50.000
Time in Hours '
Spectral Power Distribution Color Gamut

o= Blackbody Radiator

Color Rendering Index (3000K Typical)

e o [ IR e [ o [

Standard Series 83 82 89 95 84 82 87 B86 65 - 64 79

B - Bl R
58 81 93 7

5

PRODUCT DATA SHEET: XTM LED Module — Standard Series Dec. 15, "14. pg. 2
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PRODUCT DATA SHEET XICATO

XTM LED Module with Corrected Cold Phosphor Technology®

Standard Series

Technical Data

Part Number
¥TM1BBO02713CCA 2700K +40K 700 126 | 167 | 186 17 1300 m
¥TM1BB03013CCA 000K + 50K 500 122 163 | 18.1 B2 Bes 118
1300 Im R 1300 Im
XTM1BBO3513CCA IH00K + 60K
350 1| 158 | 178 56 720 129
ATM18B04013CCA 4000K £ TOK,
¥TM1BB02720CCA 700K, + 40K IERERECI BT 105 2000 102
¥TM1BB03020CCA 000K + 50K 500 185 | 27.1 | 302 138 1480 110
2000 Im ¥TM10B03620CCA 500K + 0K 2000 Im
350 18.1 | 265 | 288 83 1105 118
¥TM18B04020CCA 4000K £ TOK
¥TM1BB02730CCA 700K, + 40K \ 1050 | 226[ 2798310 203 2000 102
¥TM1BBO3030CCA 000K N A A0k IERERENER 1849 2100 m
3000 Im [ yh10B03530CCA 500K + 80K W000Im[ spg 214|284 ] 208 132 1585 120
XTM1BB04030CCA 4000K £ TOK 350 | 210|260 201 a1 1185 13
¥TM1BB0Z740CCA 700K, 40K 1400 | 234|278 [ 30 2.1 4000 102
TM1BB03040CCA 000K + 50K 1060 | 227 | 271 | 282 285 080 108
40001m|  XTM1DBO3540CCA 500K + 80K wooim| 70 [22 25 [ms 188 2160 118
ATM1BB04040CCA 4000K £ TOK 500 | 217|260 |22 130 1630 125
WTM1BB02 750G CA 700K, 4K 1400 | 286 | 334 | 357 453 5000 107
2001 ¥TM1BB03050G A 00K + 50K S0 1050 | 277 | 325 | 361 1 3850 113
M ¥TM1BBO3E50CCA 500K, + B0K b T T EEREE 23 770 121
¥TM1BB04050CCA 4000K £ TOK 500 | 286|212 |38 158 2000 120

1. Al lighting data shown in the abow table is @ken at 3 recommended operating test point (Tc) emperature of T0°C and highest rated drve cument.
2."3000K" and "3500K" CCT's are 2050K and 342K, respectely. CCT data ANSINEMA compliant.
3. "Rais defined as the average of color rendering indices R1-RE. 3000K data shown. Value is fpical.
4. 80 50,000 hrs. Long tem testing in process.
5. The module is designed for usage with a constant cument power supplywith an output cument up to 770maA (700mA), 1100mA(1050maA) and 1540mA {1400} max (induding folerance).
. Voltage data based on 20°C to B0°C eperaiing range. For operation outside this ange, confact Xeato.
7. Power consumption is stated as a typical value thatis based on the typical range of forward voitage.
Maxdmum and minimum powerwalues can be calculated using fhe witsge range.
8. Apsolute mnge oflumen outputis +10% of typical wlue.
2. Thermal compatibility dassification: Contect ¥icato for details.
10. Specifications subject to change without nofice.
11. 5 year color and lumen maintenance wamanty. Refer to www . dcate.com for details.
12. Maximum peak ripple cument with frequencies 2 100nhzfor each product are 2000mdA (1:200im ), 2000m.A (2000im .

TRF No. IE62031C



Page 4 of 7 Report No. 478679562-1

IEC 62031

Clause | Requirement + Test Result - Remark | Verdict

[ Attachment 5 | Specification Sheet |

PRODUCT DATA SHEET XICATO

XTM LED Module with Corrected Cold Phosphor Technology®

Standard Series

Recommended LED Module in Luminaire Specification
Physical Characteristics: LED module shall be remote phosphor, nominal 50mm (1.97") diameter.

Performance: LED module shall have a CRI (Ra) 83. CRI values shall be +3 points initial. LED module color points shall
be within 1 x 2 SDCM initial. Flux output shall be measured at a minimum of 70 °C (+5°C).

General Requirements: LED module shall be UL recognized, CE compliant and RoHS compliant. Module shall be
warranted for 5 years for catastrophic failure, lumen maintenance (= L70), and color consistency (<.003 A u’, v').
LED module shall be Xicato Module. #

About Xicato

Xicato is passionate about light. Light has an emotional effect on people and a direct impact on business profitability. It
ultimately influences everything in our lives. Xicato is a recognized leader in creating LED modules that provide superior
aesthetics, economics and durability. Xicato aspires to be the trusted partner of the global lighting design community and
luminaire manufacturers.

For an overview of our customers' luminaires visit www.xicato.com.
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Specification Sheet

PRODUCT DATA SHEET

XICATO

XCA LED Module Array with Corrected Cold Phosphor Technology®

Standard Series

Specification Features®
Physical Characteristics

Medule Array Source Type: Corrected Cold Phosphor LED Module Array. Light emitting surface @ 19mm (0.75").

Maximum Case Temperature: 90°C

Phosphor Proximity: Remote

Module Array Weight: 6 gm (.21 oz). 100 count box. Box weight .9 kg (2lbs). 45cm x 35cm x 5em (18" x 147
x2%).

Dimensions: Dimensions subject to change without notice. Refer to Interface Drawing 5005-00X0-
2019 for further information.
Electrical: Gold plated contacts for solder or spring contact connection.
Mechanical: Either thermal adhesive or clamp mechanism (i.e. holder) required for
attachment. Screws or fasteners directly to XCA not permitted. Metal ring
surrounding LES shall not be mechanically stressed or used as an alignment feature.
XCA shall not be potted or otherwise encapsulated (optical cavity must maintain air

Interfaces: vent). Electrical contacts may be selectively coated for electrical isolation, but

coating shall not come in contact with LES or metal ring surrounding LES.
Thermal: Thermal interface material required between XCA and mounting surface.
For effective thermal management, Xicate recommends that the heat sink have a
surface flatness <0.1mm and no center hole. In cases where a center hole is used,
Xicato recommends the hole diameter be less than 12mm to allow the heat sink to
dissipate heat away from the XCA effectively.

Storage Temperature:

-40°C to 85°C

Photometric Characteristics

Color Consistency Initial:

1 x 2 MacAdam (1 x 2 SDCM) along BBL.

Color Rendering Index (CRI):

Ra: 83 (typical). Values +3.

Color Consistency Maintained:

C3/B10/F10 50,000 hrs. (<0.003 A u',v’ & years/44,000 hrs. warranty™).

Lumen Maintenance:

L80/B10/F10 50,000 hrs. (L70, BO, FO 5 years/44,000 hrs. warranty™ ).

Other
UL recognized Class 2, CE (IEC62031, Class Ill), RoHS 2 compliant. IP20.
Regulatory: Photobiological Safety (EN62471:2008), ESD Class 3B (HBM). No special ESD
handling procedures required.
Mercury Content None
UV or IRC Emissions: None

PRODUCT DATA SHEET: XCA LED Module Array — Standard Series
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PRODUCT DATA SHEET XICATO

XCA LED Module Array with Corrected Cold Phosphor Technology®

Standard Series

Color Information
Color Consistency — Initial Color Consistency — Maintained

mmee Energy Star 007 Au'y' = = Xjcato D03 Au'y'

X |
042 0,008 'I/
- D005 /
_ 0.004) /
0,38 :
n_map---------------ll -- .-
i |
0.3 icato Specification [l | 0.002 /
| MacAdam Ellipses (1,2,3 and 4 stap) [0] I
0:34 ANSI NEMA Standard % [oo0 /
o - < - I
0,35 B4 045 0.50 0 1000 2000 00O 4000 5000 6000 f 35,000 50,000
Time in Hours y
Spectral Power Distribution Color Gamut

i o= Blackbady Radiator
O=a Test Source

055

050

045

040

Wavelength (nm) 3000K
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PRODUCT DATA SHEET XICATO

XCA LED Module Array with Corrected Cold Phosphor Technology®

Standard Series

Technical Data

Technical Data

Lighting 1 Electrical (constant current)
co(‘;rjll:rmd F: d Volt Power
Part Number l Maintenance TR\ LA Consumption
3 4 T
(CCTR (hrs) - w)
HCA19802713CCA 2700K + 40K 700 126 | 16.7 | 186 1.7 1300 11
HCA19803013CCA 3000K + 50K 500 122 [ 163 | 181 82 965 118
1300 Im 1300 Im
HCA19803513CCA 3500K + BOK
350 119|159 178 56 720 129
XCA19804013CCA 4000K +TOK
XCA19802720CCA 2700K + 40K 700 201|279 (310 195 2000 102
XCA19803020CCA 3000K + 50K 500 1985|271 302 136 1450 110
2000 Im XCA19803520CCA 3500K 83£3 | <1x2 |60K| Ofn 50k 2000 Im
’ 350 191 | 26.5 | 296 93 1105 119
XCA19804020CCA 4000K + TOK
XCA19802730CCA 27T00K + 40K 1050 226 279 310 293 3000 102
XCA19803030CCA 3000K + 50K 700 219 27.0( 301 189 2100 11
3000 Im XCA19B03530CCA 3500K + 60K 3000 Im 500 214|264 | 206 13.2 1585 120
HCA19804030CCA 4000K = TOK 350 21.0 | 26.0 | 291 9.1 1185 131
1. All lighting data shown in the above table is taken at a recommended operating test point (Tc) temperature of 70°C and highest rated drive current.
2."3000K" and "3500K" CCT's are 2950K and 3420K, respectively. CCT data ANSINEMA compliant.
3. "Ra" is defined as the average of color rendering indices R1-R8. 3000K data shown. Value is typical
4. L80 50,000 hrs. Long term tesfing in process.
5. The module is designed for usage with a constant current power supply with an ouftput current up to 770m A (700mA), 1100mA (1050mA) and 1540mA (1400) max. (including tolerance).
6. Voltage data based on 20°C to 90°C operating range. For operation outside this range, contact Xicato.
7. Power consumption is stated as a typical value thatis based on the typical range of forward voltage

Maximum and minimum power values can be calculated using the voltage range.
8. Absolute range of lumen outputis £10% of typical value.
9. Specifications subject to change without nofice.

10. 5 year color and lumen maintenance warranty. Refer to www.xicato.com for details.
11. Maximum peak ripple current with frequencies 2 100hz for each product are 2000m A (1300Im & 2000im ), 3000m A {3000im )

PRODUCT DATA SHEET XICATO

XCA LED Module Array with Corrected Cold Phosphor Technology®
Standard Series

About Xicato

Xicato is passionate about light. Light has an emotional effect on people and a direct impact on business profitability. It
ultimately influences everything in our lives. Xicato is a recognized leader in creating LED Module Array Arrays that
provide superior aesthetics, economics and durability. Xicato aspires to be the trusted partner of the global lighting design
community and luminaire manufacturers.

For an overview of our customers’ luminaires visit www.xicato.com.
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Appendix 1: |IEC 60838-2-2 — LED connector
3 GENERAL REQUIREMENTS P
Connectars for LED-madules shall be so designed P
and constructed thatin normal use they function
refizbly and cause no danger to persons or
suroundings
Compliance is checkad by the tests specified P
4 GENERAL CONDITIONS FOR TESTS P
4.1 Tests according to this standard and type tests
The tests of 16.1, 16.2 and 19 are carriad out on
three additional specimens for each test
4.2 Tests are made at an ambient lemperaturs of P
20° C + §° C, unless otherwise specified, and with
the holder in the most unfavourable position for
normal use
5 STANDARD RATINGS P
51 Maximum rated voltage is 50 V a.c. P
5.2 Rated current: P
=~ minimum 10 mA )
= maximum 3 A P
53 The rated operating temperature rarige is -30°C to P
+85°C
The lower value has to be complied with by all P
systems unlass they are restricted to indoor use
only
& CLASSIFICATION P
6.1 Unenclosed connectors for LED-modules P
Enclosed connectors for LED-modules N/A
Independent connectors for LED-modules N/A
6.2 Rated operating temperatures up to and including MNIA
80°C
T-marked connectors for LED-modules (> 80°C) P

TRF No. IE62031C
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63 Connectors for LED-modules with switch for energy N/A
staaring
Connectors for LED-modules without switch =
7 MARKING P
7.1 Connectors for LED-modules marked with: P
&) mark of origin XICATQ P
b} unique catalogue numbar or identifying XM 18 A
reference
7.2 The following infermation given on the connectors for LED-modules or available in P
manufacturer's catalogue:
a) the rated voltage in volts, if applicable P
b) the rated current in amperes P
¢} the rated operating temperature "T", if greater P
than 80" C, in sleps of 10° C
d) the conductor sizes far which the temninals are P
designed
Required symbol used: P
- forvaoltage P
= for cumrent P
= for wattage NiA
For cannectors for LED-modules in equipment WA
where a higher degree of availability is expected,
distances for impulse withstand category lll may be
applicable. This information has to be indicated in
the manufacturer's catalogue or the like
T3 The mstructions supplied contaln the information P
required to ensure cofrect mounting and operation
of the connectors for LED-modules
7.4 The marking according to 7.1 and 7.2 durable and legible: P
— after test with water, 15 s P
— after tast with petroleum spifit, 15's P
8 PROTECTION AGAINST ELECTRIC SHOCK NA
8.1 Enclosed connectors for LED-modules are so constructed that, when they are bean | N/A
hutinurImﬁmwwmasunﬂmuse,mmrlmpﬂaendam -
= without a LED inserted MAA
= with the appropriate LED inserted NIA

TRF No. IE62031C




Page 3 of 11

Report No. 478679562-1

IEC 62031

Clause | Requirement + Test

Result - Remark

| Verdict

| Attachment 6

| DEKRA IEC 60838-2-2 REPORT PAGES

> DEKRA

Page 25 of 38 Report No.: 2171353.50
IEC 60838-2-2

Clauss | Requirement + Test | Result - Remark | verdict
- during insertion or removal of the LED /A
Compliance checked with standard test finger of NfA
IEC 80523

L] TERMINALS P
The Connectors for LED-macules provided with: P
— terminals with screw clamping NfA
—  screwless terminals of spring or wedge type P
— tabs or pins for push-on connections A
— posts for wire wrapping N7A
— soldering lugs P
— connecting leads (tails) P
Terminal screws and nuls have a metric thread NfA
The screwless terminals satisfactory with both rigid P
conductors and flexible cables or cords
Other means of conneciion MFA,

82 Terminals with screw dafmping comply with the see annex 1 N/A
requirements of clause 14 of IEC 80598-1
Scrawlass terminals of spring or wedge type see annex 2 MIA
comply with the requirements of clause 15 of IEC
60598-1
Tabs or pins for push-on conneclions comply with | see annex 2 NiA
the regquirements of clause 15 of IEC 605861
Posts for wire wrapping comply with the NiA
requiremant in IEC 60352-1
Soldering lugs comply with relevant requirements P
In IEC E0088-2-20
Cannecling leads {tails) comply with the INFA
requirements of 8.3

8.3 Connecting leads connected by: P
- soldering [
- walding NIA
— crmping NiA
Insulation of the leads complying with IEC 80227 or P
IEC 80245 or subclause 5.3 in [EC 60598-1
Pull test: see clausa 16 P
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10 | PROVISION FOR EARTHING [ na |
11 CONSTRUCTION P
11.1 Wood, cotton, silk, paper and similar materials not P
allowed as insulation unless sutably impregnated
Lacguer or enamal are not deamed to provide MNIA
insulaticn
Minimum cross-sectional area for the connecting P
leads is 0:22 mm®
Minimum cross-sechional area for flat cables NiA
{ribbon cables) is 0,08 mm?
1.2 Gonneciors for LED-modules dimensions comply
with reievant IEC standard
11.4 Contacts and all other guiTent-camying parts are so P
constructed as to prevent excessive temperature
rise
Test for 1h with 1,25 times rated current. P
Temperature rise does not excead 45 K
12 MOISTURE RESISTANCE, INSULATION RESISTANCE AND ELECTRIC P
STRENGTH
121 Humidity treatment for 48h P
Mo damage to the connectors for LED-modules P
122 The insulation resistance and the electric sbrength P
of the connectors for LED-modules shall be
adequate
12.21 Minimurm insulation resistance at 500 V d.c. P
—  between live parts of different polarity NiA
— between live parts connected together and P
extarnal metal parts intendad to be earthed
—  between such live parts and extemnal metal P
parts, including foong screws and metal foll
12.2.2 Etectric strength test for 1 min: P
— hetwean live parts of different polarity NIA
—  between live parts connected togsther and P
external metal parts intended to be earthed
—  between such live paris and external metal P
parts, including fixing screws and metal foll
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Far connectors for LED-modules with & rated P
wvoltage up to and including 50V, tha test voltage is
500V
Between the contacts of Connectors for LED- P
modules, the test voltage is twice the working
voltage
For all oiher cases, the test voltage is 2U + 1000V MIA
No flash-over or breakdown occurs P
Test for earth continuity acconding to 10.2 N/A
13 MECHANICAL STRENGHT [
Impact test, 4 blows applied by pendulum apparatus according to fig. 0.1; P
= ceramic parts {100 mm) INFA
— other materials {150 mm) P
o =erous amags B
Creepage distances and clearances not reduced P
below values of clause 15
14 SCREWS, CURRENT-CARRYING PARTS AND CONNECGTIONS P
Screws, cument-camying parts and mechanical P
connections shall withstand mechanical stress
octunting in normal use
Compliance with 4,11 and 4.12 of IEC 80588-1 P
[15 | CREEPAGE DISTANGES AND CLEARANCES [ » |
16 ENDURANCE P
18.1 Connectors for LED-moidules shall be capable of P
maintaining good eiecirical contact to the module
during rapid change of temperature
100 cycles temperature change. test P
At the end of the test, the connector for LED-modules shows: P
~ no reduction of profection against electric shock P
- na loosening of electrical contacts P
- no cracks, swelling or shrinking P
16.2 Connectors for LED-modules with good electrical P
contact to the module (6 cycles damp heat test)
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18.3 Resistance of connector contacts | P
The resistance of contects and connections does not excead 0,045 O+ (Ax n) P
@) after 100 cycles temperaiure change test
b) after & cycles damp heat test P
Pull test for connecting leads with 20 N for 1 min 2]
according o 8.3
17 RESISTANCE TO HEAT AND FIRE P
17.1 External parts of insulaling material providing P
protection against electric shock and parts of
insulating material retaining live parts or ELV parts
in position shall be resistant to heat
Ball-pressure test at 25 °C + 5 °C above the P
operating temperature, with a minimum of 1256 C
for parts rataining lve parts in position
Diameter of impression not exceeding 2 mm P
17.2 Parts of ingulating material retaining live parts in P
position and external parts of insulating material
providing protection against electric shock shall ba
resistant to flame and ignition,
17.3 Glow-wire test 850 “C on paris providing protection P
against efectric shock, including those with a
conductive exterior and parts of insulating material
retaining ELV parts in pesibon
Any flame or glowing extinguished within 30 s, and P
any flaming drops do not ignite tissue paper
74 Needle-flame test 10 s on paris retaining ive parts N/A
in position or ELV lamp contacts in position
Any self-sustaining flame extinguished within 30 s, P
and any flaming drops do not ignite tissue paper
17.5 Tracking test on parts retaining live parts or ELV N/A
parts in position of drip-proof Connectors for LED-
modules.
Cannectors for LED-maodules withstands 50 drops NSA
without failure at PTI 175
178 The rasistance to heat of insulating material and/or P
outer parts of the connectors for LED-modules is
tested 168 h in a heating cabinst
5°C £ 5°Cor 1)
(T + 38)°C + 5°C by T-marked connectors for LED- P
modules
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This tast is not made on connectors for LED- NIA
modules which are integral with the luminaire as a
similar test is already given in (EC 60688-1.
Al the end of the test, the connectors for LED-modules shows P
— noreduction of protection against electric shock P
— naloosening of electrical contacts P
— no cracks. swelling or shrinking P
~ compliance with the gauges of IEC 60061-3 as WA

far as they exist

The connectors for LED-modules withelands the P
mechanical strength testin 13, tha haight of fall
being reduced to 50 mm
The sealing compound does not flow to such an P
extant that live parts are.exposed

18 RESISTANCE T0O EXCESSIVE RESIDUAL STRESSES (SEASON CRACKING) P
AND TO RUSTING

18.1 Contacts and other parts of copper or copper alloy P
do not show any cracks after the 24 h testin a
cabinet with ammaonium chioride solution,
inspected at.an optical magnification of 8x

18.2 Ferrous parts, the rusting of which may endanger P
the safety of the holder, shall be adequately rust-
protected

19 VIBRATIONS N/A

18.1 Cennaclors for LED modules shall be capable to NiA
sabsfactorily maintain electrical contact to the
module when affected to vibration in normal use
Vibration test in accordance to IEC B008B-2-6 with NFA
5 sweep cycles (10-500 Hz, 5 g, each axis) for2 h
After vibration test contact making is still presént NIA,
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ANNEX 2: screw terminals (IEC 60598-1) Nk

[14) SCREW TERMINALS NA

(14.2) B e ——r i
L Lt 7 —

(14.2.2.1) | One or more conductors

{14.2.2.2) |Special preparation

(14.3.2.3) | Teminal size

{14.3.3) Conductor Space (MM} ..o e

(14.4) Mechanical tests

(14.4.1) Minimum distance

1014.4.2) Cannot sip out

[14.4.3) Special preparation

(144.4) |Nominal diameter of thread (metric |SO thread) ._...:
External wiring
No soft metal

(14.4.5) Corrosion MNiA

(14.4.8) Nominal diameter of thread (mm)..........ocveen. MIA

(14.4.7) Betwaan matal surfaces MNiA
Lug terminal NiA
Mantie termiral MiA
R L PO —— NIA

(14.4.8) | Without undue damage NIA
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ANNEX 3: screwless terminals (IEC 60598-1) N/A
(15} SCREWLESS TERMINALS NIA
{15.2.1)  |Matedal mA
(1532) | Clamping NiA
(1533) |Stop N/A
(15.34) | Unprepared conductors NA
{15.3.5) Pressure on insulating matarial WA
{15.3.6) Clear connection method NIA
{1637} | Clamping independently NiA
{15.3.8} Fixed in position NiA
(15.3.10) |Ceonductor size NiA

Type-of conductor N/A
(1551} | Terminals internal wiring NiA
{15.5.1.1) |Pull test spring-type terminals (4 N, 4 samples)... - N/A
{15.5.1.2) | Pult test pin or tab terminals (4 N, 4 samples)..__- NIA,

Insertion force not excesding 50N NIA
(1552} |Permanent connections: pull-off test (20 N} N/A
(15.6) Electrical tests NFA
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(1581} | Puil test spring-type terminals or welded NIA
conneciions (4 samples), pull (N)
Pull test pin or tab terminals (4 samples); NA
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ANNEX 3: screwless terminals (IEC 60508-1) A,
{15.9) Contact resistance test N/A
Veltage drop (mV) after 1 h NIA

Voltage drop of two inseparable joints

Vaoltage drop after 10th alt. 25th cydle

e

e drop (mV).............

Voltage drop after S0th alt 100th cycle

Max. allowed voltage drop (mV)
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