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1. BB (Purpose)
OOOO#K#AEHMBHUTRELN) ITHRKXEHERT/N—(LITZEWLS) A HIAT S ASA COLORLED (TR
HEEWD) [CONT, EBNEBEMBICITISEEZBMELT. COMALHRELRTET S,
(Regarding ASA COLOR LED that ASAHI RUBBER INC., supply to OOQOQ., we establish this specification in order to
facilitate delivery operation.)

2. EAHB (Applicable Product)
AEFREEZH. BICMATIRERICOVWTERT 5,
(This specification applies to ASA COLOR LED that we supplyto OOQOQ.)

3. & EHh (Production Location)
4 EB AR (Country of Origin) : B4 (JAPAN)
E A4 (Production Facility) : ¥kxX&%t 888 S/\—BR TIH(ASAHI RUBBER INC., Shirakawa Factory)
¥ Ff(Facility Address) : EBRBEAMERA/A1%EH# 21 T961-0004
(1-21, Tsukinoiri, Kayane, Shirakawa-shi, Fukushima, 961-0004, JAPAN)

4, FEFH (Product Specifications)
AERE BFELCZIEHRASHHE HE LED NFSC172C 2, ) a—2T LIV A—5EBELEZHETHS,
(This product consists of NICHIA CORPORATION blue LED NFSC172C and silicone rubber cap of ASAHI RUBBER INC.)

(1) #ExtExKEH (Absolute Maximum Ratings)

I5H Hikes RKREHE =R (v2
(Item) (Symbol) (Absolute Maximum Rating) (Unit)
IR I 250 mA
(Forward Current) F
NILRIBETR
(Pulse Forward Current) lee 350 mA
FEM EHBM)
. VESD 8 kV
(ESD Withstand Voltage (HBM))
HHRHFAER [ g5 A
(Allowable Reverse Current) R
RPN
P 850 w
(Power Dissipation) ° m
N=|
R Toor —40~125 °c
(Operating Temperature)
N=N=-4
1%??1]]]1,-; -l—Stg _40~125 oC
(Storage Temperature)
S N s, 8B RF
/’V/? LavinE I, 150 °c
(Junction Temperature)

*T=25°C CDIETY , (Absolute Maximum Ratings at Ts=25°C)
Klep M (E . /NLRIE 10ms LR, Ta—T1—LIF 105 F TS,
(Iep conditions with pulse width <10ms and duty cycle <10%.)
*E4 B Mt E(HBM)IE ANSI/ESDA/JESEC JS-001 D495 X 3B TT,
(HBM ESD Component Classification Level of the LEDs: Class 3B For more details, see ANSI/ESDA/JEDEC JS-001.)



(2) MHAES /45 (Initial Electrical / Optical Characteristics)

EA vy k=) &4 R &/ =K A1
(Item) (Rank) (Symbol) | (Condition) (Typ) (Min) (Max) (Unit)
IREE — Ve [=150mA 3.00 2.80 3.25 \Y
(Forward voltage)
5 B RATORLHIRERICES
.f“ﬁ _ d, 1:=150mA (According to the optical Im
(Luminous Flux) characteristics specifications issued
separately.)
*|[EEEIL 005V DAEIHYFET ., (Forward Voltage Tolerance: +0.05V)
*FREFHICOEFFELTIEI 105D A ELHYET , (Luminous Flux Tolerance: +10%)
(3) BEEEHE (Chromaticity Range)
IHH iLs & RAE B EEHHE
(Item) (Symbol) | (Condition) (Typ) (Chromaticity Range Coordinates)
X [=150mA
BE Bli& AT DR PHIEIIERIZESD
(Chromaticity) v 1L=150mA (According to the optical characteristics specifications issued separately.)
=

*B BRI, CIE 1931 BERICEIHLDELET,
(Chromaticity Coordinates as per CIE 1931 Chromaticity Chart.)
*BEX, £001 DAELHYET,

(Chromaticity Coordinate Tolerance: £0.01.)

(4) TAL—T 4T 451 (Derating Characteristics)
MDD TAL—T12THEEESRBTIL,
(Please refer to the attached sheet of same title.)

(5) BIUBESE (Forward Current Characteristics / Temperature Characteristics)
AHOEREBEFMEESETIL,

(Please refer to the attached sheet of same title.)

(6) #Miz~t3k #E (Outline Dimensions and Materials)
AED N TiE  MEEXZSETI,

(Please refer to the attached sheet of same title.)

(7) v T#E (Rubber Cap Characteristics)
21)a—>23 L (Silicone rubber) ASR756,
1) a—2%$EEH| (Silicone adhesive)
DAFILR) S OFHY DA~DI10 FEEE 50ppmEl T
(Residual volume of dimethylpolysiloxane D4~ D10: less than 50ppm)



5. #l@ &R (Packing / Marking)
AMOT—ELT TR, BELFERESETI,
T—ELT)—=ILRUTILIHRRICIE LTORTELET,
HMZE. OvrES. VU4 BE
(Please refer to attached sheet of same title.)
(Reels are shipped with desiccants in heat-sealed moisture-proof bags.
The label on each packing unit shows the following information: Part Number, Lot Number, Rank, and Quantities.)

AKERBEIT—ELTLI-OL. BEDOEHBENRET S-HICFUR—ILTHRAELET,
(Products shipped on tape and reel are packed in a moisture-proof bag.
They are shipped in cardboard boxes to protect them from external forces during transportation.)

HURNEEL T, B TSEY RVEBEZ5A-YLET & HREZIEESEARALLGYETOTIELTTS
LY,
(Do not drop or expose the box to external forces as it may damage the products.)

BUR—ILIZIZBAKIMINENTEYFE R AD T, MAENKITENGVDEIEELTTSEL,

(Do not expose to water, the box is not water-resistant.)

Bk EHRICHRL THA LY ORERE. HAHVEIRFOWEBIKEEZITOTTEL,

(Using the original package material or equivalent in transit is recommended.)



6. {E#EtE (Reliability)

(1) BLERIE B LEAERAER (Tests and Results)
ras BT, e o
Ei%ﬁlﬁﬁ nitn%ﬁﬁli EK"%%%#F niﬁﬁﬁﬁﬁ gi% No. Eﬁﬁiﬁ/uﬂ%ﬁﬁ
(Test) (Reference (Test Conditions) (Test (Fail (Units
Standard) Duration) .a| gre Failed/Tested)
Criteria #)
ST s
'(iu/; EﬁEiE £ T,~260°C, 10 #, 2 [@]
i = JEITA ED—-4701 _ 41 0/22
gef(;Sténcthot 300 301 (T=260°C, 10sec., 2reflows
olcering neat Precondition:30°C, 70%RH, 168hr)
(Reflow Soldering)
[FATERFTHE Tsld:245i50Cy 5
()70—(FA 1) |JEITAED-4701|  $77')—([FA7=(Sn-3.0Ag-0.5Cu) _ 49 0/22
Solderability 303 303A (Tsip=245+5°C, 5sec,
(Reflow Soldering) Lead-free Solder (Sn-3.0Ag-0.5Cu))
Fh 4EEY (=
iﬁif;ﬁi B —40C(15 ) ~125°C(15 ) | 1004490 | 0/22
(Air to Air) (-40°C to 125°C, 15min dwell) (100 cycles)
N=IN=N--4
,m,if;ﬂ/f?}b JEITA ED—-4701 25°C~65°C~-10°C, 90%RH 10 49
(Moisture Rsistance #1 0/22
(Cyclio) 200 203 24 B5RE/1 4490 (24hr per cycle) | (10 cycles)
=2mRF
_ JEITA ED-4701 Cmo 1000 B¥fH]
(High Temperature 200 201 TA=125C (1000 hours.) #1 0/22
Storage)
BmEERTT
JEITA ED—-4701 o 1000 HFFH
= = 0,
(Tem.p.erature 100 103 TA=85"C, RH=85% (1000 hours.) #1 0/22
Humidity Storage)
8
:Lﬁ’mfﬁ . JEITA ED-4701 T 40°C 1000 FEfH 0/22
ow femperature 200 202 A (1000 hours.)| ¥
Storage)
~ == —_ O, -
el rap 125 C, 7290mA 1000 BRS
(Room Temperature - HERERIE T FLSHR (1000 hours)|  #1 0/22
Operating Life) (Test board: See NOTES below) '
mE B T,=125°C, [;=80mA
) . A 1000 H¥FH
(High Temperature - AEBRERIITRERSE (1000 hours)|  #1 0/22
Operating Life) (Test board: See NOTES below) '
=38 B R 4
('?emr:ﬁeftﬁiﬂgm’ﬁ 85°C, RH=85%, 1:=200mA 1000 F%faE
Humizit Operatin B ABREMR(S TRLEAL SR (1000 hc‘)u:s) #1 0/22
Life) yopP 8 (Test board: See NOTES below) '
EREEE TA=—40°C, [=250mA 1000 B:FS
(Low Temperature — HERERE TR ILSH (1000 hc‘)urs | # 0/22
Operating Life) (Test board: See NOTES below) '
EZ-A=5 o
B EWIE | ANSI/ESDA/ | HBM. 8KV, 1.5k 100pF, IR 1 [&
(Electrostatic (HBM, 8kV, 1.5kQ), 100pF, 1pulses, - #1 0/22
) JEDEC JS-001 o i
Discharge) alternately positive or negative)

SEEC: (Notes:)

D EAEREAR: FR4 t=1.6mm, $R5E t=0.07mm, K1 Rs=95°C/W
(Test board: FR4 board thickness=1.6mm, copper layer thickness=0.07mm, Rga=95°C /W)
2)BIFE & LED NERICE>THBITWVETD,
(Measurements are performed after allowing the LEDs to return to room temperature.)




(2) HPEFIEEZE (Failure Criteria)

E #No. HIEIEE HEREH FIEELE
(Criteria #) (Items) (Conditions) (Failure Criteria)
IREE(Ve) L=150mA > WHAE * 1.1
(Forward Voltage (Vf)) F (>Initial valuex1.1)
FEER () _ <%HEAE % 0.7
# (Luminous Flux(®dv)) [=150mA (<Initial valuex0.7)
o sy ane FI B8 E <0.5N
&% (Adhesiveness) 90° #IEf(90°Peel) (Pee strength <0.5N)
. . (FATZRNEERAL 958K
#2 A 128211 1E(Solderability) ] (Less Than 95% Solder Coverage)

7. EBEIE (Cautions)
1) &E (Storage)

214 (Conditions) B (Temperature) 72 (Humidity) HAR(Time)
7 ILEBhIR SR FA A 30°CLLT 90%RH LI MABLY 1 FELURA
(Before Opening (<30°C) (<90%RH) (Within 1 Year from
®ReE Aluminum Bag) - =IE Delivery Date)
=[5 SR £ 7
(Storage) Z:;:Eﬁ’if:'a’ﬁﬁé 30°CLLF 70%RH W 168 BSRE LA
Alummui’n Bagg) (<30°C) (<70%RH) (<168hours)
R—F2 % (Baking) 60+5°C 24 B5REILLE (224 hours)

o ARESREMSL3 IZHBLET , MSL [ZDULVTIE IPC/JEDEC STD-020 #ZHER T SLY,
(Product complies with JEDEC MSL3 or equivalent. See IPC/JEDEC STD-020 for moisture-sensitivity details.)

o RERIE RS —ITRIREN KA DT AE A TEOBTSRILEET ALY . REDFIEENFKEL
KEHLILERCT AL HYET . TOROEERICTEETIETO., WEELZR/IRICHIZ S0
BRAZEERELTEYVET, TILISHERICAS>TOSIUATILERENED EFRMOFBAEBLET,
(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.)

. TFIILIHEBEROBMHRILEORGELTHALGOLIICFALZFTER T TEL, A—KREHD LED A5%o7=
BEE.DINTIVAVERBRHRETRE TSV, GHEIHBHERICRL. BHENT L EEHELET,
(After opening the moisture-proof aluminum bag, the products should go through the soldering process within the
range of the conditions stated above. Unused remaining LEDs should be stored with silica gel desiccants in a
hermetically sealed container, preferably the original moisture-proof bags for storage.)

- REHRZAEFLBEICIE. A—F O UNEBZHELTTIL, F-. REHERNICRAFLTHLVATILOD
BEMNELSIGEL ARICR—F UV EBBOLET, R—F 2 K1EFETELET,
(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.)

. BEBAE. EAVENEINTEYETS., BEMEARZECFEARIISOINETE AVFREANEEL. &
AR ITHEDORICEENELSENHYET, REFIZEMABRFETRELTTIL, GHELAHHRRICE
L. BHENTIILEHRELET,
(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. Asahi Rubber recommends placing them back to the original moisture-proof bag and reseal it.)




EHICHERTHEHM Vv F D EEBEFILGE) ICOWTIE AYFRA~NDEEEEZBLC. RERSZERALT
WALDODFERZE#ITTTEL, AVFOBIHEFEROLREAER (L. B ERARICENLAREMENHYE
o F /R EFERATSEEE. VI —VITLMBEDOLOEHELEY ., TOR BERXFEDOOXY
VICKOWBOEATRITTEELTTSLY,

(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 dose not result in issues (e.g. electrical connection failures) caused by
low molecular weight volatile siloxane.)

RHTEEREOHAETE, BENECYET DTRELRIEDDLBVNGEFHRITRELTTELY,

(To avoid condensation, the LEDs must not be stored in areas where temperature and humidity fluctuate greatly.)

BOZWRETOREITETTTEL,

(Do not store the LEDs in a dusty environment.)

ESfAAPEREBASSIOVREICREBEISILGNTTSEL,
(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.)

ﬁﬁﬁjj',f Directions for Use)
LED ﬂl-ffﬁﬂrkz%&#_xhh\&o( [E]BRERETZ 1 o'C'F'éL\ LED BIEEREEE T LT HREHMLE
Y. FEEERETLEEIE. (ADERILED DIEEEDEEICLY LED [TRASERMNESDATREM
NHYFETOT. BIDEIBEHELET,
(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.)

(A) (B) O—" VNV
O— AN~
O—AAA—

AESIE, JEAFMERBATSHERATIV, Ff=. FRLTHFICIKIEFEELEBESDISLENKSIZEE TSI,
WICHEENERMICMHODIKREILX, IMTL—a E2RESEDHAREELDHY . RFIFTA—CEE5Z 55
ERHYFETOTEHITTTIN, EFBFEALEVGEEE. REDEOHICBT EBRRAMYFEY>TTILY,
(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.)

AE M LED OFEFUENRET HEREBERD 100, ETTHEASINSIEEHRELET,
(It is recommended to operate the LEDs at current greater than 10% of the rated current to stabilize the LED
characteristics.)

EY—CREDBBEEM LED [THHDHENESICLTTSELY,
(Ensure that transient excessive voltages (e.g. lighting surge) are not applied to the LEDs.)

BHATEREINDEE(E., +0EHKRE, BEXNEK, BEEMNKEHRLTIERTEL,
(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).)



(3) YKL EDEE (Handling Precautions)
- HBFTHRESKZRYFEOLEOTTEN, RENFN, ERFEICEELTRIITIENHYET, FHEIC
FOTIE HBEDERCERIEIY . FADRREIZGELIENHYETS,
(Do not handle the LEDs bare hands:
- this may contaminate the LED surface and have an effect on the optical characteristics,
- this may cause the LED to deform and/or the wire to break causing a catastrophic failure (i.e. the LED not to
illuminate).)

«  EVtEybTREGERYKIGE . BRADBELGEAENTEVEIILTTEL, HESOEG. RIT.
FIn ., HEOEROCERNEIY. TITOREELGYET,
(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).)

c AREGEERETIETCLFE SRR HADERGENRETHEABYETDTIEETSL,

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

« FAEGORERICERIFEAERLGVTTSL, RELEEREZERDE. ERLVEIENICEEZS ZH
EERDE. RIT. FIH AL, ZH - WikR. LED RIANAHEEL, FATDRRAICHEYET,

(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).

(4) [FATFAFITF (Soldering)
- UTD—HEEE Pb JY—IZATZERE

(Recommended Reflow Soldering Condition (Lead-free Solder))

1 to 5°C per sec
260°CMax

10sec Max

Pre-heat
180 to 200°C

60sec Max
Above 220°C

120sec Max

o FIXAFLHESHE (Recommended Hand Soldering Condition)
a7 B E (Temperature) 350°CLLTF(350°C Max)
B¥fE(Soldering Time) 3 # LA (3sec Max)

o HESEERY{FIF/ 82— (Recommended Soldering Pad Pattern)

-HEREY T8 — AL RO =Y
(Recommended Soldering Pad Pattern) (Recommended Metal Solder Stencil Aperture)
3.6 ] 3.6
0.5 ) 0.5
"y |
[ Unit: mm)




AR )IO—RIERTT . TAVTIFALIZDOVWTIKRITEEE Ao
(This LED is designed to be reflow soldered on to a PCB. If dip soldered, Asahi Rubber will not guarantee its
reliability.)

D70—[FAEIF2EET, FFALF 1 EELTTFELY,

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

E—VRENSDREREARMI’EONIGDLIITRELT, 2DARHEETTTIL,
(When cooling the LEDs from the peak temperature a gradual cooling slope is recommended; do not cool the LEDs
rapidly.)

AR I7O—DIFE . JIO—RFOROFTEIOEEICLY ., AFNLILEREITIENHYFET, J7a—IC
BRLTIE. 2R)I70—Z#HELET,

(During reflow 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; Asahi Rubber recommends using a nitrogen reflow
atmosphere.)

A EEFIEMBIZO)I—UBIEZRALTLA-O . EEDHIEBNRLHNL, ADNHEEE. Rit., FIH
NOHROLER. MROCEEEICEELZREIBALIHYVES, HIEBICENEMALGLTTEL,

(This LED uses a silicone resin for the encapsulating resin; the silicone resin is soft. If pressure is applied to the
silicone resin, it may cause the 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 reliability issues (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.)

EXRMIZIFAEZORYMFITREDEBEIXTHEVTTIN, POEFTBETIESIEINEXDIFALZITE
FEALTTEL, -, BANBECLIFEDLILDLEELLHERD LTO>TTEL,

(Once the LEDs have been soldered to a PCB, it should not be repaired/reworked. If it must be done, using a
double-head soldering iron 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.)

[EATZF T, INEASNT-AKEET LED ICRRL REMAEWNTTELY,
(When soldering, do not apply stress to the LED while the LED is hot.)

EEHZERAITIEESIE. AERITH-RE/ XIIVEEE TSV, RBABIAXELY/NMEO/XILEFERL
FIERAEEISDOITHERIC LED ARLTIZESATREEAHYFET .

(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 catastrophic failure (i.e. the LED not to illuminate).)

HETHRS VR LED #BEEMYMITONETIUR YA RXEE>THYET, SRERELETEERE
ML ELLGDEEIE. TNITHELIZZURBIRERET T I,

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

[FAZOEEF)TO—REOFIIAZREZMKL TGEE TS,
(Consider factors such as the reflow soldering temperature, hand soldering temperature, etc. when choosing the
solder.)

IoVIREERTHEEIE/oNOT A TEHERELES, F-. LED ICEEISVIANIND LS5 TIIE
BREHEITHLRLTTSLY,

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

YT RE—UIZH LT, FAEBERVFAEZMEANMBELGVDCEEZRAICHEELTTSL,

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



et EDEE (Design Considerations)

LED ZERICIFATZMFFLIEDER A BN TIELGLE TERDVSENDE, NyT—CENDKETLHIENHYFE
FTOTERDIEHAHAPRLYIZHLTIEB AR RO MH 5K S LED BBEICLTTFELY,

(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.)

EWRDENETIE LED OERYM T RIEICE>THRMMAN AN ELET DT, RORACLZAMHSLENED
GREICERELTTSLY,

(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.)

EWRDENEF . FEZET, ERBEICTIT>TTIL,
(To separate a PCB populated with the LEDs, use a specially designed tool. Do not break the PCB by hand.)

LED B L THEAT HEMER. /\vF o HEER. 2 RLVX [ LY ZXAN—GENLME SN IEREFRKIE
AL LED OFEAEEE BT HFIREMAHYET ., FHICERISEVLVKRETIER, ChoDERMEFRILEY
DEORFIRILF—IZESSHEINDELEBAFEIY LED DXHEANKIBIETLEY., BXLAERET HAHE
HHABHYET, Ff. EROBREICTIIET. AHNIDETORILABEINLIEAHYET, FO
ERAATHRICEIAFTMCTREELGESILDHEREBRELILET,

(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 emitting surface. If the LEDs are
being used in a hermetically/near-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 prior to use to ensure that there are no issues,

this test should be performed taking into consideration the conditions/environments in which the end-product
containing these LEDs will actually be used.

(6) BAERICH T HEYIKLY (Electrostatic Discharge (ESD))

.

AHBETHER OV —VBERICHRET. RTFOBECEBHETZECTCEAHYFET ., WMYKRWIZERELT
F.UTOHESEBICHEINRETS ’_O'C'F'c"l,\
DRRRNSYT  BEMKE. EBH. SEHRMFICLLIBEROKRE
1’F¥Ei5’2|7<10) E.REZDEMICIIBRDBRE
BEUMHICLIERE. REMEDKE
(This LED is sensitive to transient excessive voltage (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 have a reduction in the radiant flux 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:
- Grounded wrist strap, ESD footwear, clothes, and floors
- Grounded workstation equipment and tools
- ESD table/shelf mat made of conductive materials)

FERAKSE (FAZOTEE) CGRRE REFCEXRBRNITE Y IEMELTTIN, Ff. EEINLIBHRSE
[COVWTEH—URMROEREHRELET
(Ensure that all necessary measures are taken to prevent the LEDs being from exposed to transient excessive
voltages (e.g. ESD, lightning surge).

- tools (e.g. soldering irons), jigs, and machines that are used are properly grounded

- appropriate ESD materials/equipment are used in the work area

- the system/assembly is designed to provide ESD protection for the LEDs.

10



BEREBRBICHATRACTIRAFYILGE DB AREERAINIGEIIUTOHESEIIRIRETAT>TT
A
BEUMHICLEHEEL
MMRICLEHFEML
PBRESR (AAFTA)ICKDBERDFH
(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:
- Dissipating static charge with conductive materials
- Preventing charge generation with moisture
- Neutralizing the charge with ionizers)

AEMEHBICEER FHEREZI IR BHRERICIIEEOFTELHE THELTIELEIBRELLE
T, BRETITTUmALTHR) IEEERERXIEAREEZERT S LT BEOFRIBZICRETE
Y9,

(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
(£1mA).)

BELELEDICZIFK. IEAMMDILE EAYBENMET T 5. BERTHALLGGLIZFDERENENET,
TEBPITERELE (V.<2.0V at [:=0.5mA)
(Failure Criteria: Ve<2.0V at [;=0.5mA
If the LED is damaged by transient excess voltages (e.g. ESD), it will cause:
- the Forward voltage (V) to decrease
- the LED not to illuminate at a low current)

(7) B DFE (Thermal Management)

AERECHEAOKRIE. BORLELEBELTTIL, BAEFORFORELRE. EETHERDOEBIEO
AEUSOESKEICKYELLLET, BOETZEIT. AMUGERABOREFHICIYRROS YOI aVRE
(TPZEBRASIENLGNESIBEELTTEY,

(The Absolute Maximum Junction Temperature (T;) 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.)

ARGEABEDRERHTIKVERERZROMBFDLRIEZEL TTEL,
(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.)

BEIZOVTOERE, RD2DDATRENEFT,
1) T=Ta+tRga"W 2) T =TstRgs"W
*T=ov P aVRE °C.T=REEE:C
TeFAEESEREGY—RFED:C
Raua=F 1ADDM EFEZERFETOHEIEH:C/W
Ras=@ A AMD T BIERA 2 FETOHEIE:C/W
W= AEB N X Ve W
(The following two equations can be used to calculate the LED junction temperature:
1) T=Ta+Rem W 2) T=Ts+Ras W
*T=LED Junction Temperature: °C. Ta=Ambient Temperature: °C
Ts=Soldering Temperature: °C
Reia=Thermal Resistance from junction to Ambient: °C/W
Reis=Thermal Resistance from Junction to Ts Measurement point: °C/W
W=Input Power(lgxVe): W)
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Te Massurearmart Point Jf—\ mlll:
Ny
i)

(8) #i% (Cleaning)

.

Bnt=Em AoOY DU F—1aETLED ZEMNELTTELY,
(Do not clean the LEDs with water, benzine and/or thinner.)

HETHERIE. AVTOELTILI—ILEFERLTTIIL, ZTOMOEEFIOFERICHI->TIE, /vr—
RUBENMREINSG., FEF vy I BB T 581 HYET O T, MBEDLRNILE+NHERDO L TOFEA
EBRVELET, 7OVRBRICOVTIE. HRMICERSRHESNTOET,

(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.)

LED IZENAMTE LGS ICEAYTOE LT ILa—ILERIF T TR TERERHEMoTT LY,
(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.)

BERERE. BEXMICITEOEVNTTIN, PLEZATITEIGEE. RikE D OEROIRYFFAIZKY
LED ~DEEMNELGYFETOT. FOEFRARETEEDLVEEZHERD LEHBLTTELY,
(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.)

(9) BEORLM (Eye Safety)

2006 FICERERZERIECHOIVIRUIVIVAT LOREYFHREMICET R4 IEC 62471 A
FITSIN.LED LCDOHRBOBEHEBHEICEOONFELT,

— 7. 2001 FIZRTENFL—F —HRDETLITET HFREIEC 60825-1 Edition1.2 2LV T, LED AVE FAEE
FIZEENTUVELIZA., 2007 FIZHESN Iz [EC 60825-1 Edition2.0 T LED ASEARRSMN S ELIz, {BL.
E g C k> Tl AL L TIEC 60825-1 Edition1.2 LRI F B EIRAL. LED N ERAEHEICEHLNTLE
T CHoOEOHEREIFICE, EETEL,

IEC 62471 IZk>THEEIND LED DVRIT IL—T (&, METROESLARIML FERHELZEIC&>TERY.,
BICHEBRSZEORHNTRYRITL—T2(HLET258LHYET. LEDDHAZ LIF-Y,LEDAD
DAERFRBICTEALEYTELRELRKBTERLET LREZBEDHACEAHYFIT DT, TEETILY,
(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:

- LEDs have been removed from the scope of IEC 60825-1 since IEC 60825-1:2001 (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.

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

- Most Nichia 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 are LEDs that will be classified as Risk Group 2 depending on the characteristics (e.g. radiation flux,
emission spectrum, directivity, etc.)

- Ifthe 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.)

RBERXERFTTHERAFIBICEIYVTRBERADIENHYFETOTIEFETIL, X HIFITHARAATS
FERSNSGEEF. KRB LGEICLIE=ZE~NDEELZIEETIL,

(If an LED is operated in a manner that emits 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.)
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(10

) T Dl (Others)

AEME, FRLED [T2a—VTLMNEBRINTHEYET, [FAFLFITROREREICEBEBIANXN R
PODBLENESITHRITEFRELTTEL,

(The content of this product is a blue LED with adhered silicone rubber. Precautions must be taken to prevent
excess stress at the area of adhesion when soldering or cleaning.)

ARG, OV RURY—ILA BRI NALU @) IZEVNTEF vy TONBRBICEENELIIEGENHYE
T, LHL. AEHEELPREICKYRIISN-LOTHY . FHLETOMEEHYEEA, Fi=. BEIC
ISCHEBAZERAZRITLRYROLEITEIBDELFET,

(The rubber cap of these products has unique characteristics. A difference in appearance of color may be observed
in a lot interval and on the same reel (product of lot combine) when unlit. However, the illuminated optical
characteristics are guaranteed by total inspection of quality. Both parties shall exchange a boundary sample in
appearance for authorization, as required.)

AR LED (I, BMEBRIEICIY SV BRADELABHBYES .

(Hluminated color may shift somewhat depending on operating current.)

8. {REE (Assurance)

(1

(2)

3

4)

1=.$E HRARBERDODEBEBERUEHNICETAMAREARATORIEEHLFT, SHEAICKRLTAREHREREHN
FHEERL-ERRETREL-EHR/EEICEALTIE. RIEBLIMORETOTITE TSI,

(Asahi Rubber 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 this specification, the resulting damage and/or injuries will not be covered by this warranty.)

AHAEFRECREL THAIFRICOVTRIESN-RBEDRREMABLET L, ERBHAAH REAL
TOHFMEDMDREICOTHELTII. EHDOEFETREL. RDIATHERAWZEETTIOERELLET,
(Asahi Rubber warrants that the discrete LEDs manufactured and/or supplied by Asahi Rubber 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.)

RERIAREIE, ARE@CLLIEENENGE | BELNERBBEZMAL-BNG 1 FFELFET,
(Unless otherwise agreed in writing, the applicable warranty period is one year from the date that the LED is
delivered.)

AEGIE, REEMD LED AMERSNTLD— IR, RER G, BFRESHKAFO—BREFHE. RUBEHE
I‘EFH&#L%:&&“HL’C;BU FERE AR (FIE ., fiofl, MZEH. FHEM. BEPRER. JFFOGIESXT L4,
B, R A TEE. R2EEFNOERAZEELEDRELVVLTEYFEEA, L5
RED &%, HAlGRE - EEENERINDILDICONTIE, EHRERNIZHICBHRE LGS ZRE. SR,
WHAVESAZEES LRIV ZULARET D TIERMEEIEEIN, AA— BZARICTHERAINHER. 22X
BIHEREFEZHE. BEEAGEEN L. RU/XIFARKIZEZFERIFT IEELTIGE . BIEIT—UIDE TG
LDELFET,
(This LED is intended to be used for general lighting, household appliances, electronics 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, Asahi Rubber 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.)
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9. FERMDIE (Treatment of Defective Products)
RIZBLWTTESDOHAIHG (UTARRREVI)DREREINTEEZE, LLTICEDHSAICEYLELET,
(In the event that the LED is found not to conform to the foregoing specifications within the foregoing warranty period,
Asahi Rubber will be subject to the procedure set forth below:)

(1) FERMAERINIGE . NABEDLZOHEEZET HLOLLETH ABLBRMMNZOEIC/IANEIL
MNHLHIGIGE KBREMARLET ., TALUEDOEITDEELTIIEMRTEL,
(Asahi Rubber will provide the replacement for the non-conforming LED or an equivalent item at Asahi Rubber’s
discretion, provided that the customer (1) promptly notifies Asahi Rubber in writing of the details of the
non-conformity, (2) ships the non-conforming LED at the customer's expense to Asahi Rubber for examination, and (3)
the non-conformity is specifically attributable to Asahi Rubber and not due to mishandling or misuse by the
customer.)

(2) ANEICBVWTARRERANTHIGEE. FRBERZHRELLED(FRARB)ZHRFLTTEL, ZIEZOR
BEEONREL RERBRERISER T HIDELET,
(The customer will provide Asahi Rubber with detailed written information on the non-conformity when returning the
LED. Once Asahi Rubber has received both this information and the non-conforming LED, Asahi Rubber will conduct a
thorough investigation to provide the customer with feedback.)

10. £Dft (Others)

(1) BZEOREICETSIRYROEBIAE, KEKEICRBEINTWSBENLTTHY . ZELFICRY X HENh
FRYROBEDSL KEKEICRB SN TOVEVWERIEEETEONHEERHDTEHEDELET,
(The warranties of quality set forth herein are exclusive. All previous negotiations and agreements not specifically
incorporated herein are superseded and rendered null and void.
ASAHI RUBBER DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED INCLUDING THE IMPLIED WARANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.)

(2) KEHREOABITFMENELIBEICIE, REZFMEIMTBRICIYRLT HEDELET,
(This specification may be amended by gentleman’s agreement between buyer and seller should the stipulations
herein be insufficient or inappropriate.)

() M DHFHEEFLILLGL AERITHILBERCAMGEDIN—RIV DT YT ZH =T AETHEHIEL
TTFE, A—AHRITEENRRINGET. AU BAROBAET HILG<EMFTTERER T,
(Without prior written permission from Asahi Rubber, the customer will not reverse engineer, disassemble or
otherwise attempt to extract knowledge/design information from the LED. In the case of any incident that appears
not to conform to the foregoing specifications, the local Asahi Rubber 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.)

4) AEHREFRFZOVITIAHIOREDE. AN XEICL>TEELLBEICRYEETESLDELFET,
(An amendment to the content of this specification may be made only in accordance with a prior written agreement
between both parties.)

(5) AEHREZEDRFEL T, ZEMEHMNOSZAMHFETTRANNFZEFTLOBBOBELLEITFET , AMEHE
TR SERLRICE@ICLSEBDRLEALGWMGS | ZEMIMENAGELREREIZEEINLDE
FIEFLES,

(To indicate customer’s acceptance of the content of this specification, Asahi Rubber respectfully requests that the
customer place its signature on the prescribed page of this specification and return it to Asahi Rubber. If the customer
does not raise any objection within three weeks after the customer’s receipt of this specification, the customer will be
deemed to have accepted the terms and conditions written in this specification even without the customer’s
signature.)
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NICHIA STS-DA2-28933

DERATING CHARACTERISTICS

NFSx172x
EEHFS No. STS-DA7-10214A

AR E-HEIEE RS E FATZESREEGY—FRAD-FRIEE RIS
Ambient Temperature vs Solder Temperature(Cathode Side) vs
Allowable Forward Current Allowable Forward Current
300 ‘ 300 ‘ ‘ ‘ ‘
(75, 250 (125, 250)
250 250
< <
E E
= 200 = 200
L o
£ 3 = 3
f# - 150 i o 150
o5 =5
K 2 W oz
w2 oo
P 100 o 100
Qo Qo
© (125, 84.0) <
2 2
5 o
X 50 = 50
0 0
0 30 60 90 120 150 0 30 60 90 120 150
FEERE FALBREEHEEGY—FE)
Ambient Temperature(°C) Solder Temperature(Cathode Side)(°C)

Ta1—T1—H-HBIRERSE
Duty Ratio vs

Allowable Forward Current

1000
<
g 350 il
£ 250 T
Q
# O
o
@ 5 100
T
o o
[
Q
Qo
o
z
o
=
10
1 10 100

Fai—F1—k
Duty Ratio(%)



NICHIA STS-DA2-28933

FORWARD CURRENT CHARACTERISTICS / TEMPERATURE CHARACTERISTICS

* ABMEESETT, " NFSC172C
All characteristics shown are for reference only and are not guaranteed. EHEES No. STS-DA7-15283A
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Inside circuit diagram
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URTNEEBIZY =V ET IR AN, A — KD EELET,

Reels are shipped with desiccants in heat—sealed moisture—proof bags.
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