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\\'.
’ S This product is generally used as
N g indicator and luminary for electronic

equipment. And it also be widely used for
indoor and outdoor decorative lighting.

Features:
Ei0H#  InGaN
SR RS
YRS - SRR

Material: InGaN
Encapsulation: Silicone

Soldering methods: Pb-Free reflow soldering

FISEREA TR ROHS 15SEK Complied With ROHS Directive
RIFRE  120° Light Angle: 120°
FEEE : 2700/3000/4000/5000/6500K CCT bins: 2700/3000/4000/5000/6500K
B35 : >70/>80 CRI: >70/>80

EISCSR VRS RaD Center &P Customer :

ZFrEES Customer  P/N:
#E DRAW B#% CHECK #t)E APPROVE B CHECK HUBE APPROVE
HHA DATE:2016-02-18 HHE DATE:
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* g nE TS mAarRSEE , MARSBITiE.

*The Specifications of the product may be modified for improvement without notice.
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1.9ME R~ Outline Dimension

> 0.40
I
/ / I %
0@ @ - @ @
/ f ! %
i A
c.c A 0.60 120
1.75

Note: it Polarity

A : BROfFE O IEtk
7

A : Nick Mark @ ik

B : mm, KIEAE : £0.1 mm
All dimensions in mm.

Tolerances unless mentioned is +0.1 mm.
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2. &% Characteristics

RBRZ=%8(T-=25T ) Absolute Maximum Ratings (Temperature=25°C):

SEBR s #E By
Parameter Symbol Rating Unit
IEMEEA Forward Current IF 75 mA
IEApkEE7*Pulse Forward Current* IFP 200 mA
%[ Reverse Voltage VR 5 Vv
Ih#E Power Dissipation Pd 255 mw
TVEEE Operating Temperature Topr -30 ~ +85 C
H&7ZEE Storage Temperature Tstg -40 ~ +100 C
#PE (EERE ) Thermal resistance RthJ-S 65 T/W
£58 Junction Temperature Tj 115 C
{9 1R Welding temperature Tsol [Bl7I2 Reflow soldering : 260 C for 10 sec.
FTI84%E Manual welding : 350 T for 3 sec.
FiEREREES] Antistatic ability ESD > 1000 i

* e kb e <o.ams, HAH<1/10
* Note: Pulse width<<0.1ms, Duty<<1/10
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YeE 2% (T=25T ) Electro-Optical Characteristics (Temperature=25°C):

NATIONSTAR

[C)E = 7 B

rEES SR F5 14 RIME HIEE SAE B
Product model Parameter Symbol  Condition Min. Typ. Max.  Unit
323
}irﬂ%um Ie VR=5 10
Reverse Current
EFRE VF IF=60mA 2.8 3.2 34 \Y
Forward Voltage
JEIE Flux ) 21 23 25 Im
£ M X 0.313
FM-2016WN5-460Q Chromaticity Coordinates Yy IF=60mA 0.337
(6500K)
&g ccT Tc 6500 K
R CrI Ra 70
1B Flux ) 20 22 24 Im
AR X 0.313
FM_2016WN5_460Q_R80 Chromaticity Coordinates Yy 0.337
(6500K) N
&g ccT Tc 6500 K
BIE CRI Ra 80
G Flux ) 21 23 25 Im
BAR X 0.346
FM_2016WN5_460Q Chromaticity Coordinates Yy IF=60mA 0.359
(5000K)
&g ccT Tc 5000 K
T CrI Ra 70
JEIE Flux ) 20 22 24 Im
BAMR X 0.346
FM-2016WNS-460Q-R80
Q Chromaticity Coordinates Yy IF=60mA 0.359
(5000K)
&5 ccT Tc 5000 K
BIE CRI Ra 80
I Flux ) 21 23 25 Im
BAR X 0.38
FM-2016WDS-460Q-R70
Q Chromaticity Coordinates y IF=60mA 0.38
(4000K)
&R ccr Tc 4000 K
FiE CrI Ra 70
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FrREIS SHEWR B2 £ BME HERE BAE B
Product model Parameter Symbol  Condition Min. Typ. Max.  Unit
32
a7 Ir VR=5 10
Reverse Current
LEFRE VE  IF=60mA 28 32 36V
Forward Voltage
S o ® 20 22 24 Im
AT X 0.38
FM-2016WDS-460Q-R80 - icity Coordinat L 0.38
(4000K) ~ y IF=60mA :
@38 cCcT Tc 4000 K
BIg CR Ra 80
S Flux ® 19 21 23 Im
e N S 0.44
FM_2016WLS_460Q_R70 Chromaticity Coordinates Yy IF=60mA 0.403
(3000K)
- Tc 3000 K
BIg R Ra 70
ﬁ‘ﬁl\E Flux 0] 18 20 22 Im
AT ox 0.44
FM_2016WLS_46OQ_R80 Chromaticity Coordinates y IF=60mA 0403
(3000K)
&8 ccT Tc 3000 K
B cri Ra 80
S Flux ® 19 21 23 Im
e A S 0463
FM_2016WRS_46OQ_R7O Chromaticity Coordinates y IF:60mA 0-42
(2700K)
@I;E CcCT TC 2700 K
BIg R Ra 70
S ® 18 20 22 Im
Py N 0.463
FM-2016WRS-460Q-R .
016 S 60Q 80 Chromaticity Coordinates y IF=60mA 042
(2700K)
&i8 ccT Tc 2700 K
B35 CRI Ra 80
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3.BBNEHERRZE Typical Characteristics Curve

ARLHFE BN e S IE AR A
Volt-Ampere Characteristics = Relative Luminous Intensity VS Forward Current
=
= TAmbient=25C ‘@ Tambient=25C
<é'~ $200%
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c n
&) =]
= E
Y €
-(% 60 3100%
= 2
S &
% 40 é
|
E 20 :.,_R, 0
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IEMEE (Forward Voltage)(V) IEMEER(Forward Current)(mA)
. . Meam = 23 A4
IEFFR RS R SRR
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e ®
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4. o] SE%iX5E Reliability Test Items And Conditions

rs\_‘_\é':[ﬁ — . Ny sle
SEeIE BT SIS FifiE] RERE YR
Test ltems Reference Test Conditions Time Quantity  Criterion
S ] i 0
R MIL-STD-202G 40(30min)¢=>100°C 100 cycles 22 0/22
Thermal Shock (30min)
s o o
R JEITA ED-4701 200203 10°C~65°C,, 0%~ 10 cycles 22 0/22
Temperature And 90%RH 24hrs./1cycle Y
Humidity Cyclic
BiRfEE
High Temperature JEITA ED-4701 100 103  Ta=100°C 1000h 22 0/22
Storage

~B
{RiEHE JEITA ED-4701 200202  Ta=-40°C 1000h 22 0/22

LowTemperature Storage

SR
ngh Temperature ngh JEITA ED'4701 100 103 Ta=60°c ' RH=90% 1000h 22 0/22
Humidity Storage

=iEe e
=) mA<3Ap Ta=80°C
High Temperature Life JESD22-A108D 1000h 22 0/22
Test IF =60mA
EiREmnie Ta=25°C
i’”f‘?-_* A JESD22-A108D 1000h 22 0/22
e fest IF =60mA
=2 .T.‘Zj: N
MgiEssse Tsol*=260°C EQ/N
Resistance to Soldering JEITA ED-4701 300 301 22 0/22
Heat 10secs 3 times

*H: Tsol-BMIREE  * Note: Tsol-Temperature of tin liquid

S HIBRTE Criteria For Judging Damage:

MRRIAE Test Items 55 Symbol MWK £44 Test Conditions HITEWNEE Criterion
IEREBE Ve = 1o ¥aEL10%
Forward Voltage Initial Data+10%
25
IELHE Ix Vg= 5V Ir<10pA
Reverse Current
pavi: | - 1Y oy FiFi<30% , BB Oy FiF<50%
Luminous Intensity Y P Average |y degradation<30%; Single LED Iy
[y Tsol=260°C METREEIR. THEHERR. FE. T
Resistance to Soldering BT,
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5.633% Packaging

(1)#AF Carrier Tape

tl
- (N A i
NN \T/ N

44144
W1
L wo
|
%H

4
4
T

P2

. F,—J y'// i il 7‘!‘7
I
|

~

BB i mm , REAZE : £0.1mm

All dimensions in mm, tolerances unless mentioned is £0.1 mm.

(2)%RTF435 Details Of Carrier Tape

Wi )7 ] Progressive Direction ————————
b A
\\ \\
O O O O 0O O O

DO0BBEEBE |
& A

A: @AY, 300mm; B: 515, ZHY, 200mm; C: gw# 70 3000 K D: JBEE, AP, 200mm
A: Top Cover Tape, 300mm; B: Leader, Empty, 200mm; C: 3000 Lamps Loaded; D: Trailer, Empty, 200mm.

C

(3)37%% Reel Dimension

labuz eyt

Progressive Direction
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(4)B5EipiEr 8%  Moisture Proof and Anti-Electrostatic Foil Bag

NATIONSTAR

DATASHEET . . | @E)‘l’:Eﬂ

DRI R OE )
Moisture Proof and T8 A]
Anti-Electrostatic Foil Bag Moisture Absorbent Material Sealed Label

(5)/ME%EFE  cardboard Box

) L E 2K R A R E]
'FOSHAN NATIONSTAR OPTOELECTRONICS CO.LTD
Hbhke WL X AR B 18
WE%5: 528000 TI:L (86:*767)83980202%

FAX: (86-757) 82100206

(6)47%ViFH  Label Explanation

TYPE : F=REYE Product model
QTY : (& Quantityzz . TOP LED. . _ .
BIN : %4 Rank TYPE:
SC : 47F=4%18 Production code QTy: PCS Iv{cd):
= CBIN: &(Im):

LOT . ;tb"ﬁ |_0t Number CCT{K} VF:U}:
Color Bin : 88X Ccolor Region SC: BIN: CRI(%): 2

U . LOT:
& : Y@EEE Luminous Range ac:
VF : IEmEE/EBE Forward Voltage F“‘E‘; I?;ﬁ‘;;f;“;'g?;;:{ 1td ‘
IF  : ERERIE Test Current
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6.121Z15S Guideline for Soldering
(L A %8k A F4282 Hand Soldering
AL D3R T 20W B ER, RIS Bk IR L AUR FRAE 360°C AR, HAR N BEREAT — R %,
UG FEI RS R AN 3 F
NFREE AR P AMEARAE S 5 LED 7~ i 8K, /N4
A soldering iron of less than 20W is recommended to be used in Hand Soldering. Please keep the temperature of the
soldering iron under 360°C while soldering. Each terminal of the LED is to go for less than 3 second and for one time only.

Be careful because the damage of the product is often started at the time of the hand soldering.
(2)[ElEEE: A DU e R Rl e e B AT

Reflow Soldering: Use the conditions shown in the under Figure of Pb-Free Reflow Soldering.

B 25°C totpeak 8minutes max »l
oo l---------- - - _______ I260l5
Ramp-up — % M L_U_E;l
3°C/second max [ -
7 7
8 7-m-—-——-————-—"-" " ————— — & // / 3
<) it I % 7 v
-
5 200F———————————— | 06
= |
2 | |4
o I | -
e 150 ——— —— | (80-150) sec. HEFR SR R ST
ﬁ " (60-180) sec. » /
| Ramp-down ‘ 13 ‘ ‘D 5‘
[ 6"C/§econd ma ‘ ‘ ‘ :
| o o
| g 5 7/ 7 s
| ER W kN
25

Time ——> HEAE AP RS
o R RR R L REREAT I X
Reflow soldering should not be done more than two times.
o AERRRARRTHRE R T, WA ZE LED Tt AT A s )
Stress on the LEDs should be avoided during heating in soldering process.
o (EFRHESERUR, AR FRERI SIS, T Al AR .

After soldering, do not deal with the product before its temperature drop down to room temperature.
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(3)¥E ¥t Cleaning

FEM R R R WO A TS U, AR AN ST 30°C IR MRFSE 3 b, AmT 50°C A R HFEE 30 7.
A ARSI TR VAT, 35 e AL IR AN 268 LED [ AR Sl I 158 2 3l A0 o

A BOR TR AN T, R R DA N 300W, 757 AT BEXT LED & flifbifh o AR HAA )1 L T4t
MBGEVEAA ST 20 LED 38 it -

It is recommended that alcohol be used as a solvent for cleaning after soldering. Cleaning is to go under 30°C for 3
minutes or 50°C for 30 seconds. When using other solvents, it should be confirmed beforehand whether the solvents will

dissolve the package and the resin or not.

Ultrasonic cleaning is also an effective way for cleaning. But the influence of Ultrasonic cleaning on LED depends on
factors such as ultrasonic power. Generally, the ultrasonic power should not be higher than 300W. Before cleaning, a

pre-test should be done to confirm whether any damage to LEDs will occur.

* R MW RIERRNDEANEH T PCB it AR & L E . FAR L2532 3% 2 R 152 mT, 1 i
B A INIPCB Y H RIS K el A
* Note: This general guideline may not apply to all PCB designs and configurations of all soldering equipment. The technics in

practice is influenced by many factors, it should be specialized base on the PCB designs and configurations of the

soldering equipment..
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[C)E = 7 B

(1)FF Storage
o AT EPDIPUE AR, RN TR, RITE I A R R A ]

Moisture proof and anti-electrostatic package with moisture absorbent material is used, to keep moisture to a

minimum.
o JFETET, PERMAEBAERE AR T 30C, WEAET 60%RH IR,

Before opening the package, the product should be kept at 30°C or less and humidity less than 60% RH, and be used

within a year.

o JFEE, PO EAE T 30°C, MWEEAE T 60%RH HIIAEEH, HWAZAE 24 /N (1K) A 5E.
WLAEAREE iR EAE T 30°C, YR AT 60%RH.

After opening the package, the product should be stored at 30°C or less and humidity less than 60%RH, and be
soldered within 24 hours (1 day). It is recommended that the product be operated at the workshop condition of 30°C

or less and humidity less than 60%RH.

o XFFMARIEEEN LED, WA BB R, B A T A UL A R A, R AT DU B — e i e
WA . B 4E: (804+5) °C, &k 24 /i),

If the moisture absorbent material has fade away or the LEDs have exceeded the storage time, baking treatment should

be performed based on the following condition: (80+5)°C for 24 hours.
(2)##H, Static Electricity

AT HL T 2 2 B0 SR A O, S ) VR AR AS SRR O A e BB o BT LAAE A P I
IR IAT 25 ) Bl e L Tt o

T AH IR (1) B £ T LA A N 2 I E AR, [ IS a0 Z50R AR 77 1 L AR Y PR 445 0

HBIE LT, P, B TAEMR. TR, T4, Pisml i, #OS A i A e
Jit o

Static electricity or surge voltage damages the LEDs. Damaged LEDs will show some unusual characteristics such as the

forward voltage becomes lower, or the LEDs do not light at the low current., even not light.

All devices, equipment and machinery must be properly grouded. At the same time, it is recommended that wrist bands

or anti-electrostatic gloves, anti-electrostatic containers be used when dealing with the LEDs.
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(3)#ifkt: Vulcanization
LED At 2 T IREE R E AN S A + 1 M R R AR A 2 B A Jl RB (0, Ag2s IR R o iz R 4 3 3 S 2R
WM BOGRED) T, (IR, RRREE LRgmy 7 e, DI, oA I i 5 SR EDCRH 8 1 17
T, R S A P A PSR A B B A, TE G R B v )

LED curing is due to sulfur being in bracket and the +1 price of silver in the chemical reaction generated Ag2S in the

process. It will lead to the capacity of reflecting of silver layer reducing , light color temperature drift and serious
decline ,seriously affecting the performance of the product.So we should take corresponding measures to avioding
vulcanization, such as to avoid using sulphur volatile substances and keeping away from high sulphur content of the

material.

(4)IRESIRIPEES : safety Advice For Human Eyes

LED G, 3§20 AR ICICU, sl i) TS50 el B i LED, 580t il REDH T AR AHR IS o

Viewing direct to the light emitting center of the LEDs, especially those of great Luminous Intensity will cause great hazard
to human eyes. Please be careful.

(5) 1&itiEiY Design Consideration

ek BRI, GBI LED FIHLRANRE BB RUE I KR, R, BT OR RRE, A, R B R AR AR
FIHERE K HRARA, TR0 8.

B LCR (A Wi, iZHERES AR L 1 T B4 LED IR AEREE] (B) Wik, 1ZHIBRAERFSE
AR RBN T, LED MIER S (Ve AR, Wi Bi i kB2, T fefidtst LED K32 iy 1 e i F i e

In designing a circuit, the current through each LED must not exceed the absolute maximum rating specified for each
LED. In the meanwhile, resistors for protection should be applied, otherwise slight voltage shift will cause big current
change, burn out may happen.

It is recommended to use Circuit A which regulates the current flowing through each LED rather than Circuit B. When
driving LEDs with a constant voltage in Circuit B, the current through the LEDs may vary due to the variation in Forward

Voltage (VF) of the LEDs. In the worst case, some LED may be subjected to stresses in excess of the Absolute Maximum Rat

7

(A) s (B)

o

LED FURe 2 23 DR ol B 5 1R R FACRI A ()3 R A 5 T B A e 38 o Ui EE AR T iy 23 PRI LED I BRI 58 Mi A0G
PESE,  T DAE RTINS I 7873 2% BRI i) L
Thermal Design is paramount importance because heat generation may result in the Characteristics decline, such as
brightness decreased, Color changed and so on. Please consider the heat generation of the LEDs when making the system

design.
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(4)ELEZEIA Others
BEEAFERTRMESSHERERR , LR THEEERSE~ MmN E. TEFENSEHmA
SHTERRE , FIRET RO TSEREST | MBS mIEInTEES.

When handling the LEDs, touching the lens with bare hands will not only contaminate its surface, but also affect on its
optical characters. Excessive force to the product might result in catastrophic failure of the LEDs. For this reason, please do

not put excessive stress on LEDs, especially when the LEDs are heated such as during Reflow Soldering.

LED REHRIE=MESS | ISR, ARG, BERERD | BRIEMERRIEDTE. AR m
AYRHER R =/ VO ER.

The lens of the product is fragile, so please avoid scratch or friction over the lens surface. While handling the product

with tweezers, do not hold by the lens, be careful.
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PR : DEtRE

Appendix: Ranking Criteria

0.45

ERP §5%

0.30

0.30 0.35 X Axis 0-40 0.45 0.50
(1) E655 %4y
BXEFR CCT X Y a b ] Step
E655 6050-6900 0.3130 0.3370 0.002206 | 0.000952 58.57 5
(2) E505 %4
BXER CCT X Y a b 0 Step
E505 4700-5300 0.3460 0.3590 0.002737 | 0.001190 59.62 5
(3) E405 %4y
BXEFR CCT X Y a b ] Step
E405 3800-4300 0.3800 0.3800 0.003129 | 0.001345 53.71 5
(4) E355 %4
BXZIR CCT X Y a b 0 Step
E355 3280-3640 | 0.4090 0.3940 | 0.003090 | 0.001380 54.00 5
(5) E305 %4
BXZIR CCT X Y a b 0 Step
E305 2820-3080 0.440 0.403 0.002782 | 0.00136 53.21 5
(6) E275 %4y
BXZIR CCT X Y a b ) Step
E275 2630-2840 | 0.4630 0.4200 | 0.002578 | 0.001337 57.28 5

*EAMRIRRIRZE © +0.01  *Measurement Uncertainty : +0.01
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