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e This product is only for general illumination use. However, this product must not be used for obstruction, emergency, medical,
display, and machine vision applications, since these applications are not considered to be general illumination.
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1. FEATURES

This product has 112 LED chips with respective lenses. “Product” and “Products” as used herein refer to the product(s). “"LED” and
“LEDs" as used herein refer to the LED chip(s) and the lens(es) collectively. “LED chip” and “LED chips” as used herein refer to the
LED chip(s).

e This product has a wide viewing angle due to the lens developed with Nichia’s original technology.

e With this product, it is possible to design luminaires that are thin, have a uniform luminance, low glare, and a lighter weight.
e This product has constant current circuits; it is operated at a constant voltage.
e This product is color tunable using cool white and warm white LEDs.

2. KEY PRODUCT DETAILS

Item Description
Outline Dimensions Four panel sections of 290x72.5%(6.7)mm
PCB CEM3
Number of LED Chips 112 chips (7 series x 8 parallel x two colors)
Weight Approx. 210g

* The dimension in parentheses is for reference purposes only.

3. ABSOLUTE MAXIMUM RATINGS

Item Symbol Absolute Maximum Rating Unit
Input Voltage Vin 25.0 V
Power Dissipation Po 14.5 W
Operating Temperature Topr -20~60 °C
Storage Temperature Tstg -20~85 °C
Junction Temperature * T 110 °C

* Regarding how to calculate the T, refer to the Thermal Management section.

4. RATED OPERATING CONDITION

Item Symbol Min. Typ. Max. Unit
Input Voltage Vin 23.0 24.0 25.0 )
Operating Temperature Topr —20 — 60 °C

* If the product is operated at Vin=23.0V and Topr=
suggests that the Vi is raised to 24.0V.

-20°C, an expected luminous flux may not be obtained; in that case, Nichia
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5. INITIAL ELECTRICAL/OPTICAL CHARACTERISTICS

e The table below shows the characteristics for the R8000 products.

Typ.
Item Symbol Condition Unit
Rank sm503 Rank sm273
Input Current Iy Vin=24V 290 290 mA
Power Consumption
P Vin=24V 7.0 7.0 W
Wattage
Luminous Flux Dy Vin=24V 840 750 Im
Ra 83 —
CRI Vin=24V
Ro 10 -
X 0.3447 0.4578 -
Chromaticity Coordinate Vin=24V
y 0.3553 0.4101 -
e The table below shows the characteristics for the R90503j85 products.
s Typ. ,
Item Symbol Condition Unit
Rank sm503 Rank sm273
Input Current Iy Vin=24V 290 290 mA
Power Consumption
P Vin=24V 7.0 7.0 w
Wattage
Luminous Flux Dy Vin=24V 820 740 Im
Ra 93 —
CRI Ro Vin=24V 65 —
Ris 93 -
X 0.3447 0.4578 -
Chromaticity Coordinate Vin=24V
y 0.3553 0.4101 —

* Equivalent to the characteristics measured in pulse mode at T;=25°C.

* Optical Characteristics as per CIE 127:2007 standard.
* Chromaticity coordinates as per CIE 1931 Chromaticity Chart.
* The R9050j85 products use a unique red phosphor that has a slow response time; when compared with the blue chip and green

phosphor in the product, the red will fluoresce with a delayed pulse of about 10msec and have an afterglow for about 10msec after
the blue chip dims.
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6. RANKS
e The table below shows the characteristics for the sm503/R8000 products.
Item Rank Condition Min. Max. Unit
Luminous Flux — Vin=24V 760 920 Im
CRI R8000 Rs Vin=24V 80 - -
Rg >0
e The table below shows the characteristics for the sm273/R8000 products.
Item Rank Condition Min. Max. Unit
Luminous Flux - Vin=24V 680 820 Im
CRI R8000 Re Vin=24V 20 - -
Ro >0
e The table below shows the characteristics for the sm503/R9050j85 products.
Item Rank Condition Min. Max. Unit
Luminous Flux - Vin=24V 740 900 Im
Ra 90
CRI R9050j85 Ro Vin=24V 50 - -
Ris 85
e The table below shows the characteristics for the sm273/R9050j85 products.
Item Rank Condition Min. Max. Unit
Luminous Flux - Vin=24V 665 810 Im
Ra 90
CRI R9050j85 R Vin=24V 50 - -
Ris 85
Color Ranks measured at Vin=24V.
The color ranks have chromaticity ranges within a 3-step MacAdam ellipse.
Rank
sm503 sm273
Color Temperature
(Unit: K) Ter 5000 2700
Eerier B X 0.3447 0.4578
y 0.3553 0.4101
Minor Axis a 0.003555 0.004056
Major Axis b 0.008418 0.007872
Ellipse Rotation Angle ) -31.78 -36.05

* Equivalent to the ranks measured in pulse mode at T;=25°C.
* Luminous Flux Tolerance: 6%

* Color Rendering Index Ra/Ris Tolerance: =*2
* Color Rendering Index Ry Tolerance: +7

* Chromaticity Coordinate Tolerance: +0.005

* Each rank has two sub-bins: Sub-bin I and Sub-binI.

* See Chromaticity Diagram below for the details of the ranks.
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Definition of the MacAdam ellipse ranks

A perfect circle is divided into 60 degree-sections and then transformed into the MacAdam ellipse that is presented on the
chromaticity diagram in this specification.

7. CHROMATICITY DIAGRAM
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8. OUTLINE DIMENSIONS AND CIRCUIT DIAGRAM

Part No. NALWO19AL (-XX)
290 No. STHZ-A03572C
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- F=: #210g
Weight: Approx.210g
JERE *3 %4 Connectors (CN1 to CN8)
Notes P/N : SMO4B-PASS-TBT (LF) (SN)
1. EAR414 . CEM3 [J.S.T. Mfg. Co.,Ltd.]
Substrate material : CEM3 *EE RS 4 Matching Connector
2.LYX o) a—stis av#% 4% b+ Contact P/N : SPHD-001T-P0. 5
Lens: Silicone resin N9 T4 Housing P/N : PAP-04V-S
SNYFUTMERRELBEEHET S [J.S.T. Mfg. Co., Ltd.]
There must not be any copper layer in the hatched areas.
LB REETEREFIRERICSBDLET S
Unless otherwise specified, *JIS B 0405-mAEDAZE (BT : mm)
the tolerances on the drawings comply with JIS B 0405-m. Tolerances Specified in JIS B 0405-m (Unit: mm)
5. ZDMFHMITMALHREICTED D #iE nE
For more details, see the customer specific specification. Size Range Tolerance
0.5 E3UTF
0.5 to 3 *0.1
3EHAOLUT
Above 3 to 6 +0.1
6EBZIOLUT
Above 6 to 30 +0.2
0FERI120LLTF
Above 30 to 120 | *0-3
120%#8 2 400LLF
Above 120 to 400 | *0-°
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9. CONNECTORS

Connectors (CN1-CN8): Part number of SM04B-PASS-TBT(LF)(SN) manufactured by J.S.T. Mfg. Co., Ltd.
Absolute Maximum Ratings for the Connectors: 100V, 3.0A (When AWG 22 wires are used.)
Suitable Wire Size: AWG 22-28

Connector No. Pin No. Polarity
1 W—
CN1/CN3 2 L—
/CN5/CN7 3 L+
4 W+
1 W+
CN2/CN4 2 L+
/CN6/CN8 3 L—
4 W—

* The connector number and the polarity symbol are provided on the PCB by removing the solder resist.
* If two or more products are electrically connected, determine the number of products to be connected by taking into consideration
the Absolute Maximum Ratings for the Connectors specified above.

10. PROTECTION CIRCUITS

Protection circuits against a reverse connection of a connector: If reverse voltage is applied to the product due to a reverse
connection of a connector, the diodes incorporated in the product (i.e. the D1-D8 diodes) will prevent the reverse current from
flowing into the circuits to protect the circuits.

11. RELIABILITY
(1) Tests and Results

- Test Failure Units
Test Reference Standard Test Conditions Duration T
High )
Temperature JEITAED-4701 | 1. _100°C 1000hours #1 0/3
200 201
Storage
Temperature JEITA ED-4701 e —ono
Humidity Storage 100 103 Ta=60°C, RH=90% 1000hours #1 0/3
Low Temperature JEITA ED-4701 —_4no
Storage 200 202 Ta=-40°C 1000hours #1 0/3
Temperature 25°C~60°C~-20°C
IEC(JIS)-60068-2-14 200 le #1 0/3
Cycle J1S) 5 hours/cycle cyeles /
Room
Temperature Ta=25°C, Vin=24V 1000hours #1 0/3
Operating Life
High
Temperature Ta=60°C, Vin=24V 1000hours #1 0/3
Operating Life
Temperature
Humidity Ta=60°C, RH=90%, Vin=24V 500hours #1 0/3
Operating Life
Low Temperature Mo _
Operating Life Ta=-40°C, Vin=24V 1000hours #1 0/3
Height: 40cm
Drop Test JIS 20200 20202 Directions: 1 corner, 3 edges, - #2 0/1
6 faces, 1 time per direction
Acceleration rate: £7.35m/s?
i ] Frequency: 5~100Hz
Package Vibration JIS 70200 20232 Sweep rate: 0.5 oct./min. - #2 0/1
1 hour per direction (parallel and
perpendicular)

* The tests were performed on a product that has a PCB with constant current circuits, made of CEM3 (t=0.9mm) with copper layers
(t=0.035mm) on both the top and back surface. The designed value for the forward current for the product was 60mA per LED.
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(2) Failure Criteria

Criteria # Item Conditions Failure Criteria
<Typical valuex0.9
Input Current (Im) Vin=24V )
#1 >Typical valuex1.1
Luminous Flux (®v) Vin=24V <L.S.L.x0.7
Emission failure or abnormal
Emission Vin=24V o
#2 emission of the product
Packaging Material - Impacts on the product

* L.S.L.: Lower Specification Limit
* Measurements are performed after allowing the products to return to room temperature.

12. FINISHED PRODUCT INSPECTIONS

(1) Inspection/Test Items

Inspection Item Conditions Sample Size Failure Criteria
Appearance -
See (2) Failure Criteria below.
Emission Vin=24V (2)
In-process Optical . .
; Vin=24V Full inspection
Inspection | characteristics P See the customer specific
Electrical Vin=24V specification
Characteristics
Appearance - See (2) Failure Criteria below.
Emission Vin=24V
QC Optical Viem34V AQL inspection level S-1 as per
. IN=
Inspection | characteristics MIL-STD-105 See the customer specific
Electrical Vin=24V specification
Characteristics

(2) Failure Criteria

Item Failure Criteria

¢ Products that have typographical issues (e.g. misspelled, omitted and/or unreadable words)
with the product code indicated on the product and/or the lot information indicated on the labels
attached to the packages (i.e. anti-static bag, cardboard box) are unacceptable.

Products that have damage (e.g. cuts, scratches, chips, cracks, delamination, and/or

Appearance
deformation), contamination (e.g. spots, stains, marks, etc.), and/or any missing components

causing the product to not perform as detailed in the Initial Electrical/Optical Characteristics
section are unacceptable.
Products that are not within the outline dimensions, including the tolerances, are unacceptable.

Products that do not illuminate properly (i.e. failing to perform as detailed in the Initial
Electrical/Optical Characteristics section) are unacceptable.

Emission e Products that do not illuminate are unacceptable.

Products whose emitted light looks abnormal (e.g. light distribution, color, etc.) are
unacceptable.
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13. PACKAGING

Part No. NALWxxxxxx
No. STHZ-A33951A
(BHZUnit : mm)

PE£% (NUPE-001MU) HEHIET TS v 3 > (CUPE-001SG)
PE ba '(Agtjl{sﬁa;f(l/cib)Ubble wrap .

B =X S & (CUPP-001SG)
Eﬁﬁﬁ/ﬁ;s/box) (Max. 11 sheets of the wrap/bundle) Plastic board

2%/ 3R)
(Two boards/bundle)

L
HRBIED 14 ILL)
Resin strip
\]/ (3 R/
(3 strips/bundle)

HE S AL @
Shipping label

& 7R—JL 4 — X (BUDB-038SU)
Cardboard box

(400) mAR20&
@9\ Number of products per box:20 products (max.)
#46. Okg

Weight of the shipment:Approx. 6. 0kg (max.)

- PE bag=Polyethylene bag
’g BRI —RY A XARVEEHE. HIOEY ELET,
S The external dimensions for the cardboard box and the maximum
number of the products per box are as specified above.
- M S NILIEPER EERAR—ILICHMT L. EBEDEDELET,
The same shipping labels are attached to the PE bag(s) and the
HESANIL cardboard box.
Shipping label
— . F BRBIZ Frorex TIRLET,
S Sl BERE, EARANGRESBLTILESL,
Shipping |abel EABEARE SN TOENESEEETT .,

@NICHIA CustomerP/N section. The customer P/N will only be included
when specifically requested.
LED LIGHTING UNIT LOTREFEIZOVTHLITREOEESEL T &L,
TYPE : NALWXxxxxx For the details of the lot information code, see the Lot Information
ok KRk Code section.

LoT : OOwlA - RANKSR 22753 12 DL T IZRANKREEDIEZE S L T &L,

RANK : smxx3-zywv For the details of the rank information code, see the Rank

QTY - Information Code section.

2 BRORI— R TEERATT,

The 2D code printed on the shipping labels is for Nichia s internal
use only.

F SNLEEBEBEOSANLBY OXFOEREI— FOREEZRLTVET,
481 OKA. KAMINAKA, ANAN, TOKUSHIMA, JAPAN

The figure of the label is an example of an actual shipping label.
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14. LOT/RANK INFORMATION

(1) Lot Information Code

The lot information is provided on the product and the shipping labels using the following alphanumeric code. For the laser

marking/label positions, see Page 6 and page 9.

OO~ OA
OO: Year of Manufacture
¥ : Month of Manufacture

(: Alphanumeric serial number for the month. Consisting of up to 34 different numbers and letters. 0-9 and A-Z except for I

and O, are used.
A Nichia’s control number

Year (0]e) Month * Month *
2023 23 1 1 7 7
2024 24 2 2 8 8
2025 25 3 3 9 9
2026 26 4 4 10 A
2027 27 5 5 11 B
2028 28 6 6 12 C

(2) Rank Information Code

The rank information is provided on the shipping labels using the following alphanumeric code. For the label positions, see Page 9.

SMXX3-Zywv
xx: Color Temperature Rank
z: Sub-bin
y: Luminous Flux Rank
w: Forward Voltage Rank

v: CRI Rank
Color .
Temperature XX Sub-bin Rank Rank Rank
5000K 50 — — R8000
2700K 27 I R9050j85

10
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15. PRECAUTIONS

(1) Storage
e The parts/materials (e.g. housing, gasket/seal, secondary lens, lens cover, thermal grease, etc.) used with the product in the

same assembly/system may release corrosive gases containing sulfur, halogens, etc. A light-up test, sufficient verifications, etc.

must be performed at the finished product level (i.e. automotive headlamp, luminaire, etc.) prior to use taking into consideration

the conditions/environments in which the finished product will actually be used to ensure that the expected performance for the

finished product is maintained. See below for the detailed information.

Issues that may be caused by corrosive gases containing sulfur, halogens, etc.:
The LEDs have plated parts. If the LEDs are exposed to corrosive gases containing sulfur, halogens, etc., it may cause the
plated surface to tarnish. If the gases penetrate the LEDs (e.g. emitting surface, package material, etc.), it may cause the
surface of the plated parts inside the package to tarnish. In addition, it has been confirmed that if a silicone resin is used
in the LEDs, the gases may accelerate degradation of the silicone resin. As a result, the optical characteristics may be
adversely affected (i.e. significant reduction in the brightness, significant color shift, etc.); in the worst case, the circuit
could become open causing a catastrophic failure (i.e. the LEDs not to illuminate). When determining the storage
environment for the product and/or selecting parts/materials that will be used with the product in the finished product, it
must be ensured prior to use that the corrosive gases that may be generated will not affect the product.
e To avoid condensation, the product must not be stored in areas where temperature and humidity fluctuate greatly.
e Do not store the product in a dusty environment.
e Do not expose the product to direct sunlight and/or an environment over a long period of time where the temperature is higher
than normal room temperature.
e Nichia recommends the products are stored under an environment of 25+5°C, <70% RH.

(2) Directions for Use
e This product is designed to be operated at a forward current. Ensure that no voltage is applied to the product in the
forward/reverse direction while the product is off. If the product is used in an environment where reverse voltages are applied to
the product continuously, it may cause electrochemical migration to occur causing the LED chips to be damaged.
e If the product is used for outdoor applications, ensure that necessary measures are taken (e.g. protecting the product from
water/salt damage and high humidity).
e Ensure that transient excessive voltages (e.g. lightning surge) are not applied to the LED chips.
e If the product is used in environments where temperature fluctuates greatly, it may cause cracks in the solder joints between the
electronic devices used in the product including the LED chips and PCB; ensure that the thermal design of the chosen application
is appropriate for the conditions/environments where the product will be used.

(3) Handling Precautions

e Handling the product
When handling the product, do not touch the LEDs. This may contaminate the lenses causing the optical characteristics to be
affected and/or the lenses/LED chips to be removed from the PCB resulting in a catastrophic failure (i.e. the product not to
illuminate).

11
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e Dropped products
Do not drop the product. If products that have been dropped are used, ensure that there are no issues (e.g. the lenses/LED chips
are removed from the PCB) before use.

e Stacking the products
This product uses a silicone resin for the lens; the silicone resin is soft. Do not stack the products on top of one another. Otherwise,
it may damage the lenses (e.g. cut, scratch, chip, crack, removal) and/or cause the LED chips to be removed from the PCB
resulting in a catastrophic failure.

12
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e Bubble wrap

When removing the sheet of bubble wrap that is placed on the top surface of the product, do not pull it across the product
horizontally. Otherwise, the lens may stay attached to the bubble wrap while the bubble wrap travels causing damage to the lenses

(e.g. cut, scratch, chip, removal) and/or the LED chips to be removed from the PCB resulting in a catastrophic failure. Remove the
sheet of bubble wrap by lifting it up vertically.

13
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(4) Design Consideration

e When determining the number of products or panel sections (i.e. a panel section is part of the product that is
290x72.5x[6.7]Jmm) that will be electrically connected, it is necessary to consider the voltage drop; do not connect more than
six products (24 panel sections). If 25 or more panel sections are connected, it may cause emission failure; in the worst-case
scenario, smoke and/or fire may occur in the product.

e For the maximum allowed number of products that can be electrically connected specified above, the tolerance for the output
power of the chosen power supply, resistance of the chosen cables, etc. are not taken into consideration. Ensure that a light-up
test is performed, and the terminal voltage is evaluated (i.e. =20.5V) with the conditions/environments in which the chosen
application containing the product will actually be used.

e The polarities of the connector pins are not the same for all the connectors: ensure that the connectors are attached with the
correct polarities.

e The parts/materials (e.g. housing, gasket/seal, secondary lens, lens cover, thermal grease, etc.) used with the product in the
same assembly/system may release corrosive gases containing sulfur, halogens, etc., and/or volatile organic compounds (VOCs).
A light-up test, sufficient verifications, etc. must be performed at the finished product level (i.e. automotive headlamp, luminaire,
etc.) prior to use taking into consideration the conditions/environments in which the finished product will actually be used to
ensure that the expected performance for the finished product is maintained. See below for the detailed information.

Issues that may be caused by corrosive gases containing sulfur, halogens, etc.:
The LEDs have plated parts. If the LEDs are exposed to corrosive gases containing sulfur, halogens, etc., it may cause the
plated surface to tarnish. If the gases penetrate the LEDs (e.g. emitting surface, package material, etc.), it may cause the
surface of the plated parts inside the package to tarnish. In addition, it has been confirmed that if a silicone resin is used
in the LEDs, the gases may accelerate degradation of the silicone resin. As a result, the optical characteristics may be
adversely affected (i.e. significant reduction in the brightness, significant color shift, etc.); in the worst case, the circuit
could become open causing a catastrophic failure (i.e. the LEDs not to illuminate). When determining the storage
environment for the product and/or selecting parts/materials that will be used with the product in the finished product, it
must be ensured prior to use that the corrosive gases that may be generated will not affect the product.

Issues that may be caused by VOCs:
If VOCs that have been released from the parts/materials and/or organic additives used with the product in the finished
product penetrate into the LEDs and remain inside the LEDs, the VOCs can discolor after being exposed to heat and/or
photon energy. This may cause the optical characteristics to be adversely affected (i.e. significant reduction in the
brightness, significant color shift, etc.). This adverse effect may be improved by ventilating the environment (i.e. the
product is not used in a hermetically sealed environment) to prevent the VOCs from remaining inside the LEDs. When
selecting parts/materials that will be used with the product in the finished product, it must be ensured prior to use that
there are no issues with the substances found in those parts/materials and/or that the expected performance for the
finished product is maintained by performing a light-up test, sufficient verifications etc. taking into consideration the
conditions/environments in which the finished product will actually be used.

e If an external controlling device (e.g. PWM dimmer) is used for the product, sufficient verification must be performed with the
conditions/environments in which the chosen application containing the product will actually be used to ensure that the required
performance for the chosen application is achieved.

e To cut/depanel the PCB of the product, ensure that mechanical stress is not exerted on the components mounted on the PCB (i.e.
the LEDs, electronic devices, connectors, etc.). It is recommended to use a PCB depaneling tool; breaking the PCB by hand is not
recommended.

e The characteristics of the product (e.g. chromaticity, color rendering index, etc.) will vary depending on how the product is
designed into the application, under what conditions/environments it is used, and how long it has been used. To ensure that there
are no issues (e.g. deviations/changes in the characteristics, etc.) with the chosen application, perform a sufficient verification

prior to use.

14
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(5) Thermal Management
e The Absolute Maximum Junction Temperature (T;) must not be exceeded under any circumstances. The increase in the junction
temperature of an LED chip of a product while in operation may vary depending on the thermal resistance of the chosen housing
and how the products are attached to the housing. Ensure that when using the products for the chosen application, heat is not
concentrated in an area and properly managed in the system/assembly.
e The following equation can be used to calculate the LED chip temperature (i.e. T;) once the saturation temperature at the junction
has been reached.
T; = Tb + Rep*W
T; = LED chip Junction Temperature: °C
Tb = PCB Surface Temperature (measured at 5.0mm toward the cathode from the center of the LED chip as shown in the
picture below): °C
Reia = Thermal Resistance from Junction to Ambient: °C/W
Res» = Thermal Resistance from Junction to To Measurement Point: °C/W (=0.40°C/W)
W = Input Power per LED chip (IrxVe): W

Tb Measurement Point:

2,
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(6) Electrostatic Discharges (ESD) and Electrical Surges
e The LED chips in this product are sensitive to transient excessive voltages (e.g. ESD, lightning surge). If this excessive voltage
occurs in the circuit, it may cause the LED chips to be damaged causing issues (e.g. the product to become dimmer or not to
illuminate). Ensure that when handling the product, necessary measures are taken to protect it from ESD. The following examples
are recommended measures to eliminate the charge:
- Grounded wrist strap, ESD footwear, clothes, and floors
- Grounded workstation equipment and tools
- ESD table/shelf mat made of conductive materials
e If the tool/equipment used is an insulator (e.g. glass cover, plastic, etc.), ensure that necessary measures have been taken to
protect the product from transient excessive voltages (e.g. ESD). The following examples are recommended measures to
eliminate the charge:
- Dissipating static charge with conductive materials
- Preventing charge generation with moisture
- Neutralizing the charge with ionizers
e When performing a characteristics inspection for the product that has been assembled into the chosen application, detect if an LED
chip was damaged by transient excess voltages (i.e. an ESD event during the application’s assembly process).
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(7) Cleaning

e Do not wipe/clean the LEDs with a damp cloth soaked in water or solvents (e.g. benzine, thinner, etc.).

e If cleaning needs be done, use isopropyl alcohol (IPA). If water or other solvent is used, it may cause the PCB and/or resins used
in the product to be damaged causing issues; ensure that sufficient verification is performed prior to use. Additionally, ensure that
the solvent being used does not cause any other issues (e.g. CFC-based solvents are heavily regulated).

e Do not clean the product with an ultrasonic cleaner. If it must be done, ensure that sufficient verification is performed by using a
finished assembly with the product to determine cleaning conditions (e.g. ultrasonic power, how the product is attached to the
cleaner) that do not cause an issue.

(8) Eye Safety

e In 2006, the International Electrical Commission (IEC) published IEC 62471:2006 Photobiological safety of lamps and lamp
systems, which added discrete LED components in its scope. On the other hand, the IEC 60825-1:2007 (i.e. Edition 2.0) laser
safety standard removed LEDs from its scope. However, be advised that some countries and regions have adopted standards
based on the IEC 60825-1:2001 (i.e. Edition 1.2), which still includes discrete LED components in its scope. Most of Nichia's
discrete LED components can be classified as belonging into either the Exempt Group or Risk Group 1 according to IEC
62471:2006. However, the classification may be different depending on the characteristics (e.g. radiation flux, emission spectrum,
directivity, etc.); ensure that the chosen application using the product is evaluated to determine the classification. Proceed with
caution when viewing directly any discrete LED components driven at high current or viewing discrete LED components with
optical instruments which may greatly increase the damage to human eyes.

e Viewing a flashing light may cause eye discomfort. When incorporating the product into the chosen application, adverse effects on
the human body caused by light stimulation should be taken into consideration.

(9) Safety Precautions

e If the live parts (e.g. power supply output terminals, resistor, capacitor, etc.) come in contact with the human body when a high
voltage is applied to the product, it may cause safety issues (e.g. electrical shock, etc.). When designing the product into an
application, ensure that the product is electrically insulated and properly grounded. Additionally, when assembling the chosen
application, turn off both the system/assembly and the product to ensure safety.

e The product begins to generate heat that may cause safety issues (e.g. burns, etc.) immediately after the product is energized.
Ensure that the system/assembly is designed to avoid contact between the product and surrounding parts/materials (e.g.
heatsink, etc.) and the human body.

(10) Electromagnetic Interference (EMI) Precautions
e This product does not have special protection/shielding against EMI.

(11) Packaging Materials for Transport
e When transporting the product, the product must be packed in the original packaging or equivalent.

(12) Environmental Information

e This product uses RoHS-compliant components/materials.

e Ensure that when designing and/or assembling the product into the chosen application, all applicable laws and regulations are
followed at all times.

e Ensure that the product or its parts are disposed as industrial waste following all applicable laws and regulations; do not dispose
them as general or domestic waste.
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(13) Miscellaneous

e Nichia warrants that the discrete products will meet the requirements/criteria as detailed in the Reliability section within this
specification. If the products are used under conditions/environments deviating from or inconsistent with those described in this
specification, the resulting damage and/or injuries will not be covered by this warranty.

e Nichia warrants that the discrete product manufactured and/or supplied by Nichia will meet the requirements/criteria as detailed
in the Reliability section within this specification; it is the Customer’s responsibility to perform sufficient verification prior to use
to ensure that the lifetime and other quality characteristics required for the intended use are met. Additionally, even if the product
is used under conditions/environments conforming to the foregoing specifications/requirements, Nichia will not be responsible for
violation of any law, rule, or regulation directly or indirectly arising from the use of the product.

e The applicable warranty period is one year from the date that the product is delivered. In the case of any incident that appears
to be in breach of this warranty, the local Nichia sales representative should be notified to discuss instructions on how to proceed
while ensuring that the product in question is not disassembled or removed from the housing if it has been attached to the housing.
If a breach of this warranty is proved, Nichia will repair the non-conforming product or provide the replacement for the
non-conforming product or an equivalent item free of charge at Nichia’s discretion.

e This product is intended to be used for general lighting, household appliances, and electronic devices (e.g. mobile communication
devices) LED packages have been used in; it is not designed or manufactured for use in applications that require safety critical
functions (e.g. automobiles, trains, vessels, aircraft, spacecraft, submarine repeaters, nuclear reactor control systems, traffic
control equipment, combustion equipment, life support systems, safety devices, etc.). If the product is planned to be used for
these applications, unless otherwise detailed in the specification, Nichia will neither guarantee that the product is fit for that
purpose nor be responsible for any resulting property damage, injuries and/or loss of life/health. This product does not comply
with IATF 16949 and is not intended for automotive application.

e This specification contains information which is confidential and/or covered by legal, professional, or other privilege (e.g. patents,
copyrights, trade secrets, and trademarks, etc.) and is intended solely to provide information regarding the product. Nichia
prohibits use of this specification for any other purpose than those expressed. Without prior written permission from Nichia, no
part of this specification may be reproduced, distributed, disclosed, or transmitted in any form or by any means.

e This specification contains information which is confidential and/or covered by legal, professional, or other privilege (e.g. patents,
copyrights, trade secrets, and trademarks, etc.) and is intended solely to provide information regarding the product. Nichia
prohibits use of this specification for any other purpose than those expressed. Without prior written permission from Nichia, no
part of this specification may be reproduced, distributed, disclosed, or transmitted in any form or by any means.

e Without prior written permission from Nichia, the Customer will not reverse engineer, disassemble or otherwise attempt to extract
knowledge/design information from the product. In the case of any incident that appears not to conform to the foregoing
specifications, the local Nichia sales representative should be notified to discuss instructions on how to proceed while ensuring
that the product in question is not disassembled.

e Both the Customer and Nichia will agree on the official specifications for the supplied products before any programs are officially
launched. Without this agreement in writing (i.e. Customer Specific Specification), changes to the content of this specification
may occur without notice (e.g. changes to the foregoing specifications and appearance, discontinuation of the products, etc.).

17



