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AUTOMOTIVE LIGHT

FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

iVEEHRER

Features 43F4:

* Top view white LED JREBA&E LED

* High luminous Intensity output ==&

* High current capability T#u&it

* Compact Package Size ZEBUFFER T

* 120° viewing angle120° YA E

* AEC-Q102 Qualified 58 AEC-Q102

* ESD: 8 kV acc. to ANSI/ESDA/JEDEC JS-001 (HBM,
Class 3B) }iE#EE8E/7:8 kv #EE ANSI/ESDA/JEDEC
15-001 (HBM, Class 3B)

* The product itself will remain within RoHS and

REACH compliant 54 RoHS & REACH it

www.tdled.com

SPECIFICATIONS FOR TS1 SERIES

Applications i 3

* Daytime Running Lights B{TXT
* Headlight SLIT
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0 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I

SPECIFICATIONS FOR TS1 SERIES

SPECIFICATIONS

(1) Absolute Maximum Ratings ZBXJiRPRESZ%L

Absolute Maximum Rating

Forward current IFmax 1200 mA
EMAETR
IFmin 50 mA
Pulse Forward current
ﬂj(;qJEEjﬁ IFp 1500 mA
ESD Withstand Voltage
(HBM) 9 VESD 8.0 kv
Power Dissipation
Ij_'j$ Pp 4.56 W
Operating Temperature o
P Em Ts.opr -40~+125 C
Storage Temperature °
R Tstg -40~+125 c
Junction Temperature °
RS T 150 ¢
Soldering Temperature
éﬁiﬁé Tsld Reflow Soldering: 260°C for 10sec

*  Absolute Maximum Ratings at Ts=25°C

ERIRPREEAETs= 25 CRENE Nliz5RY
*  LED's properties might be different from suggested values like above and below tables if operation condition will
be exceeded our parameter range. Care is to be taken that power dissipation does not exceed the absolute maximum rating of the product.
LR ERHBHE BB C0ERY, LEDIIRFRIRES L/ TRISMAGENEAR. BRI A S B mAER S ABEYN
*  All measurements were made under the standardized environment of Lightning LED

FrE RS LE DRI TG AT

I www.tdled.com
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SPECIFICATIONS

FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I
SPECIFICATIONS FOR TS1 SERIES

(2) Initial Electrical/Optical Characteristics FEEBYFI4

Condition
F d Volt
e VE 355 338 v IF = 1000mA
Lumi FI
e ® 350 - Im IF =1000mA
Viewing Angl
e 20172 120 - o IF = 1000mA
Th | Resist
e | Rthjsrea 109 13.1 “C/W IF = 1000mA
Thermal Resistance
EBIAGE (Rth js-elec.) 7.5 9.0 °C/W IF = 1000mA
R RN = 31%
*  Characteristics at Ts=25°C
* SRR =25 MR NSR
*  Tolerance of measurements of the Forward Voltage is +0.1V
* HERSIEHIRE 0.1V
*  Tolerance of measurements of the Luminous Flux is +7%
* NBENHIRE7%
* 201/2is the off-axis where the luminous intensity is 1/2 of the peak intensity
RItFaE201/ 281/t BE R IR 209FRE  (GHRRD)
Thermal resistance = Rth JS : Junction/solder point . Rth max is based on statistic values
#B= Rth ISLE/IR, PYBSANEETRIHE
www.tdled.com 4
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FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

SPECIFICATIONS FOR TS1 SERIES

VB2 2.9 3.2
Forward Voltage VB3 3.2 3.5 v
IEMREE
VB4 3.5 3.8
Item e Min ax onit
BBS 300 320
BBY 320 340
Lumln?us Flux BC1 340 365 Im
FiEE
BC2 365 390
BC3 390 415

* Forward Voltage Tolerance: 0.1V
BERIPERIRE0.1V
* Luminous Intensity Tolerance: +7%

SERFRELT%A

I www.tdled.com
Rev.1.1




2 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I
SPECIFICATIONS FOR TS1 SERIES

Color Ranks

Rank AW57

X 0.3300 0.3296 0.3455 0.3440 X 0.3221 0.3207 0.3376 0.3366

y 0.3308 0.3526 0.3670 0.3435 y 0.3261 0.3462 0.3616 0.3369

Rank AW60 Rank BE 3
x 0.3163 03138 | 0329 0.3300 X 0.3100 03065 | 03218 0.3232
y 0.3181 03381 | 03526 0.3308 y 0.2928 03145 | 03304 0.3095

Rank BE 4 Rank BE 5
X 0.3210 03190 | 0.3340 0.3340 X 0.3270 0.3270 0.3420 0.3410
y 0.3060 0.3280 0.3420 0.3230 y 0.3140 0.3360 0.3490 0.3320

Rank BE 6
X 0.3340 0.3340 0.3480 0.3480
y 0.3231 0.3420 0.3535 0.3410

* Ranking at Ts=25°C
BEsEEET=25"C i S R

Forward Voltage Tolerance: +0.1V
FBERIFBEIRE0.1V

Luminous Intensity Tolerance: +7%
BERFRELT%H

* Chromaticity Coordinate Tolerance: 0.005

BRRNIREBE+0.005

I www.tdled.com
Rev.1.1



SPECIFICATIONS FOR TS1 SERIES

FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

CHROMATICITY DIAGRAM
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I EB V¢ B FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I
SPECIFICATIONS FOR TS1 SERIES

OUTLINE DIMENSIONS
AFmFFEROHSIES

This product complies with RoHS Directive (BAfiL Unit:mm, AZ Tolerance: +0.1)

y 0.26 0.54

— | —
‘ i 1
‘ + — Catz)de i Alde %‘
& | - sy
Al o ol i \ | )
“ i Ther‘mal g
V | © |
| a0 <Q 1.34 |
E 1.50 g S
TOP BOTTOM

b z=0 AN
|
|

SIDE
ESD Protection Diode
IGE Item A2 Description
HEMR &
Package Materials Ceramics
SR SRS
Phosphor Sheet Materials Phosphor Glass
HERIREAR TERIAE
Encapsulating Materials Silicone Resin
EERAA R
Electrodes Materials Copper Alloy (Gold Plated)
® Recommended Soldering Pad Pattern o Recommended Metal Solder Stencil Aperture
EIERRIT EIERMIRIT
0.54 0.44
0.26 0.36

/ i 1B
/ O: _ —
BN HEH 7

1o

o

S 0
o

o‘.25

* The soldering pad pattern and Metal Solder Stencil Aperture is only for reference and can be modified according to actual requirements.
IREFRRIER (RS, TIRIESCARR R TIEIE, (8f Unit: mm, A% Tolerance: 0.1mm) .
www.tdled.com
I Rev.1.1




FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

SOLDERING

o Recommended Reflow Soldering Condition (Lead-free Solder)

HEEFRRIERM (THBE)

SPECIFICATIONS FOR TS1 SERIES

Reflow soldering

Temperature Min (Tsmin)
Temperature Max (Tsmax)
Time(ts)from ( Tsmin to Tsmax)

150°C
200° C
60-120 seconds.

Ramp-up rate (TLto Tp)

3° C/seconds max.

Liquidous temperature(TL) 217°C
Time(tL) maintained above TL 60-150 seconds
Peak package body temperature( Tp) 260° C max

Time (tp) within 5° C of the specified classification
temperature (Tc).

30 seconds max

e e < W .
Tp froommre i Critical Zone!
ﬂ [Ramp-upk._

T

2 L

=
=

:
a | [Tsmin] i
o ts ; Ramp-down |

Preheat f
=
«——t 25°C to Peak

Time =

Ramp-down rate (Tpto TL)

6° C/second max

Time 25 ° C to peak temperature

8 min max

* The soldering pad pattern and Metal Solder Stencil Aperture is only for reference and can be modified according to actual requirements.

IRBIRRERFESE, TRIECIRN A TELE.

This LED is designed to be reflow soldered to a PCB. If dip soldered, Lightning will not guarantee its reliability.

I LEDfSEFEEIFIENE H PCBIRITRILED, (ISR TIRIRRE, REGAMRIE S

EUEENMSEER, FHIRENMEBI—R,

Reflow soldering must not be performed more than twice. Hand soldering must not be performed more than once.

When cooling the LEDs from the peak temperature a gradual cooling slope is recommended; do not cool the LEDs rapidly.
HNEERRCHILEDRY, FBICRAMESH, FEHTRIESE.

Duringreflow soldering, the heat and atmosphere in the reflow oven may cause the optical characteristics to degrade. In particular,reflow soldering
performed with an air atmosphere may have a greater negative effect on the optical characteristics than if a nitrogen atmosphere is used;
Lightning recommends using a nitrogen reflow atmosphere.

HEIISERE, ERPPRREMSSARESEOEFHRN. MERESEL, E=SHHTHERE EREER
K, REENFERESERSS.

This LED uses a silicone resin for the encapsulating resin; the silicone resin is soft. If pressure is applied to the silicone resin, itmay cause the

EZES]

resin to be damaged, chipped, delaminated and/or deformed. If the resin is damaged, chipped, delaminated and/or deformed, it may cause
the wire to break causing a catastrophic failure (i.e. the LED not to illuminate) and/or reliabilityissues (e.g. the LED to corrode and/or to
become dimmer, the color/directivity to change, etc.). Ensure that pressure is not applied to the encapsulating resin.
ZLED{EFRRERRAEIEIARAR, BERRER. WNRYITERIEINES, TTRESERNRIR. B, DESZF. MRNMIERA, B, 22
B, TReRSHEMITR, SEITEHIE (AILEDAR) MeirIEa@ (FIILED/Eid. TS, He. THRE) . BRI
REERINES].

www.tdled.com
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0 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

7R EB Y

SPECIFICATIONS FOR TS1 SERIES I

SOLDERING

* Once the LEDs have been soldered to a PCB, it should not be repaired/reworked. If it must be done, using a double-head solderingiron is strongly
recommended. Ensure that sufficient verification is performed prior to use to ensure that the repair/rework has not caused the LED
characteristics to deteriorate.
LED—E#IZEZIPCBE, HARIZHITHESIRT., MRGUXEHY, BRGENERIEIEEk. WRECERRHTRORIIE, L
HRREHEET2SEILEDIRIE,

* When soldering, do not apply stress to the LED while the LED is hot.
IR, TRFLEDEERERIGRRT, MNEHTRE.

* When using an automatic pick-and-place machine, choose an appropriate nozzle for this LED. Using a pick-and-place nozzle with a smaller
diameter than the size of the LED's emitting surface will cause damage to the emitting surface causing a catastrophicfailure (i.e. the LED not to
illuminate).

LEREEMER AT, SALLEDEHREXLMIREE. SFERER/NTLEDAYRERTHREHTHRBRIMELED, 288 ANEmIR
iR, SEHLEDIWA (RILEDRAS) .

* The soldering pad pattern above is a general recommendation for LEDs to be mounted without issues; if a high degree of precisionis required for
the chosen application (i.e. high-density mounting), ensure that the soldering pad pattern is optimized.
PREERE—RIEDMAIGEN, MRMENATESHEE (ISEELER)  BHRRGEEENL.

* Consider factors such as the reflow soldering temperature, hand soldering temperature, etc. when choosing the solder.

* IR BNEESAREERE. FTEREFEE,

* When flux is used, it should be a halogen free flux. Ensure that the manufacturing process is not designed in a manner where theflux will come in
contact with the LEDs.

(EFENEFIE, ROAFTRITRIENER. BREIETZHAREIERISLEDEERM.,

* Ensure that there are no issues with the type and amount of solder that is being used.

LR BRIRELIN FRIEH.

www.tdled.com
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0 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

SPECIFICATIONS FOR TS1 SERIES I

TAPE AND REEL DIMENSIONS

® Package Dimensions of Tape

BHERT
40+0,2 -
N S
796 5
2:005 420.] &3 =
0,9540,1 !
4@*@@%@@9@®/@’@oumw
2 1 E,’- o—“—o
%_\Eﬂ@@@wm
1820 1 &
% 40,1 \E 5

0.2+0.05

* Quantity : Max 3000pcs/Reel / #(E: &A3K/E
* Cumulative Tolerance : Cumulative Tolerance/10 pitches to be +0.2mm / BiHRZE: 108i5%5+0.2mm

Package: P/N, Manufacturing data Code No. and Quantity to be indicated on a damp proof Package

* unit=mm 8% P/N, HIiERBREMSERIRAEBE%RE

e Package Dimensions of Reel

N .
HREOERT
Label: Contains the Type, Lot No.,
Quantity, Product Paameters
Upper band

\ Carrier tape

<
<
ZS?\:‘%

N\

Label (bag)  pesiccant

www.tdled.com
11

Rev.1.1



I EB Y B FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I
SPECIFICATIONS FOR TS1 SERIES

PACKAGING - TAPE & REEL

e Package Box/ B3R

* Capacity 30 or 60 reels per box.

o Label / 13&

fEEREICHATR ]
FUJIAN LIGHTNING OPTOELEC TRONIC CO.LTD

e T******** * kK ok

7'61%5(])@ FEE A kkk _ kkk [LM]
ff[X Color Bin@*** mA: #*#*x*
EEEVf@ ks Y VR L \V)|
EFERa@ *** mA: ** (MIN)

Lot No_:A********_ k_ kkkkkkk

Bin Code; **** e QTY:**** pCS

I www.tdled.com
Rev.1.1
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0 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

7R EB Y

SPECIFICATIONS FOR TS1 SERIES I

DERATING CHARACTERISTICS

*All characteristics shown are for reference only and are not guaranteed

PRSI RS E

Solder Temperature(Cathode Side) vs Allowable Forward Current/BRAKIEMEER- 125 E
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FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

OPTICAL CHARACTERISTICS

*All characteristics shown are for reference only and are not guaranteed

PRSI RS E

SPECIFICATIONS FOR TS1 SERIES

Spectrum/FEits
= () =1000mA T=25°C
120%
100% n
£ 8%
c
3
< 60%
2 i
® o~
S 40% \ /’ \\
20% \-/ \
0% e &
380 430 480 530 580 630 680 730 780
Wavelength (nm)
Directivity/$SFI4F 1t

= () I=1000mA T=25°C

120%

100% /
80% /

60% /

40% /

Relative Luminous Flux

20% /

0%

-90 -60 -30 0

30

View Angle (Degree)

60 90

I www.tdled.com
Rev.1.1
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FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I
SPECIFICATIONS FOR TS1 SERIES

FORWARD CURRENT CHARACTERISTICS/ TEMPERATURI

CHARACTERISTICS

*All characteristics shown are for reference only and are not guaranteed

R4S &N S E
Forward Voltage vs Forward Current/E8[E-EB 45 IERRZE

= () T=25C

38
36 "

34 -

3.2 7
3.0 . /

Forward Voltage(V)

2.8 /7

/

26

24

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
IF (mA)

Soldering Temperature vs Forward Voltage/FB[E-{E iR E 1S AL
- — (25°C)= () 1;=1000mA
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0.10 \
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0.00 S,
N

-0.05 N\
-0.10 N

015 ~

Relative Forward Voltage

-0.20

-0.25
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www.tdled.com
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FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I
SPECIFICATIONS FOR TS1 SERIES

FORWARD CURRENT CHARACTERISTICS/ TEMPERATURI

CHARACTERISTICS

*All characteristics shown are for reference only and are not guaranteed

FREIS It U SE
Forward Current vs Relative Luminous Flux/Y¢iEB&E-EBiRiF
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FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I
SPECIFICATIONS FOR TS1 SERIES

FORWARD CURRENT CHARACTERISTICS/ TEMPERATURI

CHARACTERISTICS

*All characteristics shown are for reference only and are not guaranteed

PRSI RS E

Forward Current vs Relative Chromaticity Coordinate/ @ AR4T-EB S T Hh

VAN = , — , (00 )= () T=25°C
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*All characteristics shown are for reference only and are not guaranteed

PRSI RS E
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0 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

SPECIFICATIONS FOR TS1 SERIES I

CAUTIONS

(1)Storage-fi& 7%

Conditions Temperature Humidity Time
Before Opening Aluminum Bag <30°C <60%RH Within 1 Year from Delivery Date
Storage FFASTT
After Opening Aluminum Bag <30°C <60%RH <672 hours
JHSE
Baking HL)% 65%5°C - >24hours

The storage/packaging requirements for this LED are comparable to JEDEC Moisture Sensitivity Level (MSL) 2a or equivalent. Lightning used
IPC/JEDEC STD-020 as a reference to rate the MSL of this LED.
I LEDRYfE TR/ EEEIA TR RGN (MSL) 2a, RFEB{EFAIPC/IEDEC STD-020{F 5%, IHZLEDAIMSLIHTIER.

This LED uses a package that could absorb moisture; if the package absorbs moisture and is exposed to heat during soldering, it may cause the

moisture to vaporize and the package to expand and the resulting pressure may cause internal delamination. This may cause the optical
characteristics to degrade. To minimize moisture absorption in storage/transit, moisture-proof aluminum bags are used for the LEDs with a silica
gel packet to absorb any air moisture in the bag. The silica gel beads turn blue to red as they absorb moisture.

LEDfEF T BARKAUE M, INSREPRIRERSRERIRKUR D FHZR, NIESEUKDZFRMHERK, R ERNENTESHA
BoE. XUESEOCARHEER. ARERVEFIEREIETINREYE, EDRABMMESR, TERILIRKERPEIHEA=SKS. 1B
ERRBUK ST =REEEALIE,

Once the moisture-proof aluminum bag is open, ensure that the LED is soldered to a PCB within the range of the conditions above. To store any

remaining unused LEDs, use a hermetically sealed container with silica gel desiccants. Lightning recommends placing them back to the original
moisture-proof bag and reseal it.

—EpEESA T, WRLEDE DA EENIRERIPce £, EEFHERIRAIAREMIILED, BEAFEERTIENNELAE. REE
WISENHERRRMESS, FEREL.

If the “After Opening” storage time has been exceeded or any pink silica gel beads are found, ensure that the LED are baked before use. Baking

should only be done once.
WNSRBILFHERTE], SARIMEERTAE, EHIRLEDIEFARIEITEE, BhiERERH—IX.

This LED has gold-plated electrodes. If the LEDs are exposed to a corrosive environment, it may cause the plated surface to tarnish causing issues

(i.e. solderability). Ensure that when storing LEDs, a hermetically sealed container is used. Lightning recommends placing them back to the
original moisture-proof bag and reseal it.
XANEDEESER. MREOREABIMMRRD, TRESSEEERIATE, NMSELEOHIUSZERT. HIRFHEEON R
HERR. REENSEIRRIREbERTS, FEREE.
® To prevent substances/gases from affecting the plated surface, ensure that the parts/materials used with the LEDs in the same assembly/system
do not contain sulfur (e.g. gasket/seal, adhesive, etc.). If the plating is contaminated, it may cause issues (e.g. electric connection failures). If a
gasket/seal is used, silicone rubber gaskets/seals are recommended; ensure that this use of silicone does not result in issues (e.g. electrical
connection failures) caused by low molecular weight volatile siloxane.
ALY/ SOASARESEERE, MRER— BB RAPERNOTM/MEASHE (FINBE/ZEt. HEH%) . MREEZENS
F, URESSHOR (GIIRSEERNE) . NRERRE/ZEE, ENERERREE/ ZEY, HRENNERF2SRES FE
R MERESRNRS EAE (IR SIEEEE) .
To avoid condensation, the LEDs must not be stored in areas where temperature and humidity fluctuate greatly.
TIERICHER, LEDNMEFIEEREFIEREREN R AR,
Do not store the LEDs in a dusty environment.
TEBLEDEFRAER LSRR,

Do not expose the LEDs to direct sunlight and/or an environment over a long period of time where

The temperature is higher than normal room temperature.

I www.tdled.com
Rev.1.1
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0 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD. I

KEB Y b
SPECIFICATIONS FOR TS1 SERIES

BB LD KRB B/ BiEE S TIERERATNE T,

(2) Directions for Use/{5 i ijt FF

® The circuit must be designed to ensure that the Absolute Maximum Ratings are not exceeded for each LED. The LEDs should be operated at a
constant current per LED. In the case of operating at a constant voltage, Circuit B is recommended. If Circuit A is used, it may cause the currents
flowing through the LEDs to vary due to the variation in the forward voltage characteristics of the LEDs on the circuit.
BERANIRITRRE MED BT AN RAREE. B MEDNAETEER FLIE. MNREEERETIE, BiNEREEREs. NREA
ERERA, MIATRESEFEEER ELEDIEMEE AT T SEURII LEDAIER R 3.

(®)

® This LED is designed to be operated at a forward current. Ensure that no voltage is applied to the LED in the forward/reverse direction while the
LED is off. If the LEDs are used in an environment where reverse voltages are applied to the LED continuously, it may cause electrochemical
migration to occur causing the LED to be damaged. When not in use for a long period of time, the system’s power should be turned off to ensure
that there are no issues/damage.
IELEDIRIT AR FIIE. HRRLEDIERAY, IEM/RME75H _ERBEREREINZILED E, 1REDF RN M EAIE R,
WETRESERERFIER, NTISELEDIAR, KINEAERN, NMXARFER, LIHRSEIR/ R,

® To stabilize the LED characteristics while in use, Lightning recommends that the LEDs are operated at currents > 10% of the sorting current.
ATEERPIELEDRFE, REBEINEDES YRR N LIF210%,

® Ensure that transient excessive voltages (e.g. lightning surge) are not applied to the LEDs.
MR AELEDIENIF ST BEE (AIFERSE) .

o If the LEDs are used for outdoor applications, ensure that necessary measures are taken (e.g. protecting the LEDs from water/salt damage and
high humidity).
SNSRLEDAITESMNIA, FRREN T LEREIE (FIIRIFLEDRIZINK/EIASIEE) .

(3)Handling Precautions/3{/E; =10

® Do not handle the LEDs with bare hands.
TEDHEFIRAFLED,

® This may contaminate the LED surface and have an effect on the optical characteristics.
XEJRE S ARLEDREH SN

o This may cause the LED to deform and/or the wire to break causing a catastrophic failure (i.e. the LED not to illuminate).
XAJRESELEDTIAN/ESLERTR, SHZER (BILEDAR) .

e Ensure that when handling the LEDs with tweezers, excessive force is not applied to the LED. Otherwise, it may cause damage to the resin
(e.g.cut,scratch, chip, crack, delamination and deformation) and the wire to break causing a catastrophic failure (i.e. the LED not to illuminate).
HREREAEFLIELEDRT, ASYILEDIEIMT ARSI, BN, FTRESEUANEE (AItDEl. Xfh. Y0, R DEMTH) MS%, S
MM (BILEDARS)

e Dropping may cause damage to the LED (e.g. deformation).

EUETTRESSUEDIRIA (FIaNEERY) .

@ Do not stack assembled PCBs together. Otherwise, it may cause damage to the resin (e.g. cut, scratch, chip, crack, delamination and deformation)
and the wire to break causing a catastrophic failure (i.e. the LED not to illuminate).

TEBHAFIFNrPCBEEE—E, BN, TRSRAKEE (WiNE. 6. 1B, Ry SENTR) NSk, SEUTEMHIE (B

LEDAS) .

www.tdled.com
I 19
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0 FUJIAN LIGHTNING OPTOELECTRONIC CO.LTD.

KB B

SPECIFICATIONS FOR TS1 SERIES I

(4)Design Consideration/i%it& &

o If the LEDs are soldered to a PCB and the PCB assembly is bent (e.g. PCB depaneling process), it may cause the LED package to break. The PCB
layout should be designed to minimize the mechanical stress on the LEDs when the PCB assembly is bent/warped.

SNSRLED R ERIPC FHEPCBAMETH (FIUNPCBEIRISFE) . NATRESENLEDE RS, PCBTRRANIRIT R fEPCBLRH-ZS R/ FBHATLED
AR SRIME.

e The amount of mechanical stress exerted on the LED from depaneling may vary depending on the LED position/orientation on the PCB assembly
(e.g. especially in areas near V-groove scores). The PCB layout should be designed to minimize the mechanical stress on the LEDs when the PCB is
separated into individual PCB assemblies.

ER S EARTAENIELED_EASH IR DA/ N AT BB PCBLR M ELEDRYUE /7 mmR (BN, FAIRERIAVEBZIRNKE) . PcBhE
BRI RI{EPCB B R B AIPCBBART, LED LAOHUREIDERML.

® To separate a PCB populated with the LEDs, use a specially designed tool. Do not break the PCB by hand.
EHBENELEDRIPCE, BEMEI NRITHITE, AEMFiifrcs.

e If an aluminum-core PCB is used to operate the LEDs, it may cause thermal stress during operation causing damage to the solder joints (e.g. crack).
Ensure that sufficient verification is performed prior to use.

WNSMEFIEEMRPCRIZIELED, MIFEIRESZHEIRERS BN, NTHRIMER (PN . HHRAESERRHT T 7o RIIE.

@ Volatile organic compounds that have been released from materials present around the LEDs (e.g. housing, gasket/seal, adhesive, secondary lens,
lens cover, etc.) may penetrate the LED lens and/or encapsulating resin. If the LEDs are being used in a hermetically sealed environment, these
volatile compounds can discolor after being exposed to heat and/or photon energy and it may greatly reduce the LED light output and/or color
shift. In this case, ventilating the environment may improve the reduction in light output and/or color shift. Perform a light-up test of the chosen
application for optical evaluation to ensure that there are no issues, especially if the LEDs are planned to be used in a hermetically sealed
environment.

MLEDEEARE (Flanshss. BE/Zst. MEF. DRBR. BRES) BRIERMEETICSY TSRS EDBE R/ SEEMIE,
WMRLEDEEHIRRHER, XEERMU S ERET I/t FREERRTE, HEURRSAKIZEEORSHET/SaR. &
XMERT, SIMRERETLASE /s ERaRELD . MAMEIYEAHMEREERHITRSN, DIRIREIERE, SAIRR
LEDIHRITEZ I IE PR,

(5)Electrostatic Discharge (ESD)/&&E B

e This LED is sensitive to transient excessive voltages (e.g. ESD, lightning surge). If this excessive voltage occurs in the circuit, it may cause the LED to
be damaged causing issues (e.g. the LED to become dimmer or not to illuminate [i.e. catastrophic failure]). Ensure that when handling the LEDs,
necessary measures are taken to protect them from an ESD discharge. The following examples are recommended measures to eliminate the
charge:

IZLEDYIBFRSTREB/E (YNESD. FERME) SR, AIRBIRPHINIKREE, THELSSHUEDIRIA, NMSHIERE (FIa1LEDTREER=
(BISRMEMHE]) .« FRERTEQIRLEDRY, RENT W EANEESRRIF R ZESDRFERRIRAN. LITRAIZEINATHIR 2 RRvEHE:
-Grounded wrist strap, ESD footwear, clothes, and floors.
BRERFIN, PURREREE. PSR RARFOMIAR.
-Grounded workstation equipment and tools.
TRk TR,
-ESD table/shelf mat made of conductive materials.
SEEHEIRRRIESDSR/ZRER,

® Ensure that all necessary measures are taken to prevent the LEDs from being exposed to transient excessive voltages (e.g. ESD, lightning surge):
RRE TEra R ERIE, LBSLELEDREARFSSEET (FNesp. FEIRE) -
-tools (e.g. soldering irons), jigs, and machines that are used are properly grounded.
EFRRTE (aksek) . REMYISIEmREEtD,
-appropriate ESD materials/equipment are used in the work area.
AT RESAIESDI R /R .
www.tdled.com
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-the system/assembly is designed to provide ESD protection for the LEDs.
RGBS EDIRHESDIRIF,
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 LED
from transient excessive voltages (e.g. ESD). The following examples are recommended measures to eliminate the charge:
MREANTRARERESN WKIEE. Brl%) | RRCSREWERERIPLEDAZHSTRE (JEsD) AIRME, LATRGI
ERINATHERRZRFRA0HENE:
-Dissipating static charge with conductive materials.
SEEMTRIEEERE,
-Preventing charge generation with moisture.
Br RS2,
-Neutralizing the charge with ionizers.
RFFE SRR,
e To detect if an LED was damaged by transient excess voltages (i.e. an ESD event during the system’s assembly process), perform a
characteristics inspection (e.g. forward voltage measurement, light-up test) at low current (S1mA).
ZENEDERFEBNIRE (AIRFHECIFZPRIESDEM) MHRIA, BEERER FITRFIEGE WERREVE. S=lK)
IER) .
e If the LED is damaged by transient excess voltages (e.g. ESD), it will cause:
WNSRLEDIFIFANTEESE (JNESD) AR, KBSH:
-the Forward Voltage (VF) to decrease.
IERERE (VF) FEHE.
-the LED not to illuminate at a low current.
LEDTE(RERI FAS
(6)Thermal Management/#\ & &8
® The Absolute Maximum Junction Temperature (TJ) must not be exceeded under any circumstances. The increase in the temperature of an LED
while in operation may vary depending on the PCB thermal resistance and the density of LEDs on the PCB assembly. Ensure that when using the
LEDs for the chosen application, heat is not concentrated in an area and properly managed in the system/assembly.
EEIBER TEHRAMEETENESER (1)) . R RETFHISEEF ST s8R PcBRMERPCRAM R RENEETMSR.
{REZIFTIZN FRFEREFALEDRY, ABAFSEPAR X, AERF/AHPEEIESERE.
® The operating current should be determined by considering the temperature conditions surrounding the LED (i.e. TA). Ensure that when operating
the LED, proper measures are taken to dissipate the heat.
TrERAIBIE EBLEDEERNRERERM (RITs) SKHE. WHIRERIFLEORS, REVELAIRIETE.
e The following two equations can be used to calculate the LED junction temperature:
TR R BT ELEDE R
1) TI=TA+RBJA-W 2) T)=TS+RBJS-W
*TJ=LED Junction Temperature: °C TA=Ambient

Temperature: °C

TS Measurement Point

TS=Soldering Temperature (Cathode Side): °C
RBJA=Thermal Resistance from Junction to Ambient: °C/W \
RBJS=Thermal Resistance from Junction to TS Measurement Point: °C/W W=Input \\
Power(IFxVF): W \
(7)Cleaning/;&i& \

@ Do not clean the LEDs with water, benzine and/or thinner.

BRI, IR/ EFRREEELED
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® To clean the LEDs, use isopropyl alcohol (IPA). If another solvent is used, it may cause the LED
package/resin 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).

EEALED, BERARAEE (IPA) . MNREEREMIER, TTseSELEDHR/MISRIA, SRR, MR TRORIIE, Lo,

HRERFTERRARIASS MR (Fla, ETFCFRIBRIZRIFEES) .

e If an LED is contaminated (e.g. dust/dirt), use a cloth soaked with isopropyl alcohol (IPA). Ensure that the cloth is firmly squeezed before wiping
the LED.

SNRLEDZRSH (FIank4/isiR) |, BEMSERAE (IPA) 897, FEEHLEDRT, MRMIEEFE.

® Do not clean the LEDs with an ultrasonic cleaner. If cleaning must be done, ensure that sufficient verification is performed by using a finished
assembly with LEDs to determine cleaning conditions (e.g. ultrasonic power, LED position on the PCB assembly) that do not cause an issue.

TERERKESHEELED. MRGHITIES, WREATLEDNRMAMHITRSIIE, LIREF=SHBESEG: (fig

HBAERIhER. PCBEH ERILEDE) .

(8)Eye Safety/AREF &%
® There may be two important international specifications that should be noted for safe use of the LEDs: IEC 62471:2006 Photobiological safety of
lamps and lamp systems and IEC 60825-1:2001 (i.e. Edition 1.2) Safety of Laser Products - Part 1: Equipment Classification and Requirements.

Ensure that when using the LEDs, there are no issues with the following points:

XTFLEDILLFA, XETLEMMEENERIE: IEC 62471:2006TFIN REAICAEYILZSFIEC 60825-1:2001 (BN1.24R) BEF"
BHZRE-FED: REDFEMEK. WHIRFEALEDE, U/ LREER:

-LEDs have been removed from the scope of IEC 60825-1 since IEC 60825-1:2007 (i.e. Edition 2.0) was published. However, depending on the
country/region, there are cases where the requirements of the IEC 60825-1:2001 specifications or equivalent must be adhered to.

IEC 60825-1:2007 (B2.0iR) &FLAK, LEDEMIEC 60825-1ASEEIFMER. BR, RIEER/MEXAARE, BRIWRESTIEC 60825-1:2001

ALEE RS ERIER,

-LEDs have been included in the scope of IEC 62471:2006 since the release of the specification in 2006.

E2006£FIEC 62471:2006F5EA 0L, LEDEBETEIEC 62471:200685BEA.

- Most Lightning LEDs will be classified as the Exempt Group or Risk Group 1 according to IEC 62471:2006. However, in the case of high-power
LEDs containing blue wavelengths in the emission spectrum, there are LEDs that will be classified as Risk Group 2 depending on the
characteristics (e.g. radiation flux, emission spectrum, directivity, etc.).

HRYBIEC 62471:2006, KBHRFELEDFKIASnEARARNIEAL, BR, MFRIPEETSEHRSRIKAISINELD, RIFFHE (i
BEEE. REPOE. NS | hALEDKERIAEANEA?,

- If the LED is used in a manner that produces an increased output or with an optic to collimate the light from the LED, it may cause damage to
the human eye.

NRLEDAIERS AR L ESAYEY, NEERCETTHSRERLEDR RS, WIS ARENIRE.

e If an LED is operated in a manner that emits a flashing light, it may cause health issues (e.g. visual stimuli causing eye discomfort). The system
should be designed to ensure that there are no harmful effects on the human body.

WMRLEDLAKHIN RIS T, TRE=SERRIEE (PR RIHSEIRETNE) . REORITMBRYANIEEETN.

(9)Miscellaneous/E B

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

REBRIELEDISHEANCE U MO FARER /. INRLEDEREHART S ARLEIMARIRM

ARETMER, HRIGERERIAT/ S S MENMAETEENR.

® Lightning warrants that the discrete LEDs manufactured and/or supplied by Lightning will meet the requirements/criteria as detailed inthe Reliability
section within this specification; it is the customer’s responsibility to perform sufficient verification prior to use toensure that the lifetime and other

quality characteristics required for the intended use are met.
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REB{RIE, REEATMHAAILEDESHEANEA NS ERNER /MR, BFRERERE
FRRIATRORIIIE, LAHRIARTHA RIS RS mIE RN,

® The applicable warranty period is one year from the date that the LED is delivered. In the case of any incident that appears to be in breach of this
warranty, the local Lightning sales representative should be notified to discuss instructions on how to proceed while ensuring that the LED in
question is not disassembled or removed from the PCB if it has been attached to the PCB. If a breach of this warranty is proved, Lightning will
provide the replacement for the non-conforming LED or an equivalent item at Nichia’s discretion. FOREGOING ARE THE EXCLUSIVE REMEDIES
AVAILABLE TO THE CUSTOMER IN RESPECT OF THE BREACH OF THE WARRANTY CONTAINED HEREIN, AND IN NO EVENT SHALL Lightning BE
RESPONSIBLE FOR ANY INDRECT, INCIDENTAL OR CONSEQUENTIAL LOSSES AND/OR EXPENSES (INCLUDING LOSS OF PROFIT) THAT MAY BE
SUFFERED BY THE CUSTOMER ARISING OUT OF A BREACH OF THE WARRANTY.

REHRALEDRZ BEETF, MRREHTERFRMEFAIEMY, MBSt REHEARITHCMTHITIRFRIREE, ErHHRE
KLEDRHUFENEMPCB LSRR (MREIEZEIPCB L) . MFRIEFERARE, REBBETREERFGIELEDSHEAF"Mm. LAREF
MR AL PTERMERE— NGB, EEARRT, REFREFEERMEMEZIENIER. MHEERIHRANER (B
FBIRK) AR,
o ThisLEDisintended to be used for generallighting, household appliances, electronic devices (e.g. mobile communication devices)and automobiles; it
is not designed or manufactured for use in applications that require safety critical functions (e.g. aircraft, combustion equipment, life support
systems, nuclear reactor control system, safety devices, spacecraft, submarine repeaters, traffic control equipment, trains, vessels, etc.). If the LEDs
are planned to be used for these applications, unless otherwise detailed in the specification, Lightning will neither guarantee that the LED is fit for
that purpose nor be responsible for any resulting property damage, injuries and/or loss of life/health.
LELEDRT—ARIREA. KAEFERS. BFIRE (WRMBERE) NS, HRUITEHIENERTRERSXRINGIONA (N8,
RIE. ERXISRR. BRRIEEHRSR. T2FEE. RS, B, 08 &%Jlx% FUZE. MEREE) . ANERLEDITRIATIX
LA, BRARUERSEFMREE, SNREEMRUEEDERTZMEE, A RIS AN RE. (hEF/Seiam/RRRK
.
o The customer will not reverse engineer, disassemble or otherwise attempt to extract knowledge/design information from the LED.
RO TR AF R AR T TUX B M LEDFIREUIRIHE R,
o All copyrightsand other intellectual property rights in this specification in any form are reserved by Lightning or the right holders whohave granted
Lightning permission to use the content. Without prior written permission from Lightning, no part of this specification maybe reproduced in any form or
by any means.
AR A A e R B AR IR AR AU AR BR T R AR SIF T AINFIFE ARE.
RERBEHRPEITFT, MELMHIF RS SXER T HTERS
® Both the customer and Lightning will agree on the official specifications for the supplied LEDs before any programs are officially launched. Without
this agreement in writing (i.e. Customer Specific Specification), changes to the content of this specificationmay occur without notice (e.g. changes to
the foregoing specifications and appearance, discontinuation of the LEDs, etc.).
EPREREEASHIEFZRIRATRHELEDNESATEAN— . NRREFPEMY (BIEFFENSE) , FEREHNER
TRATEM (W LRHEEAMINIAIER. LEDRYZH) .
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