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K45 FGH/BD-0053-14A

HENB

NATIONSTAR

FC-BO0SOSRGBT-HF Chip Full-color LED

ﬁ*ﬁﬁ% Technical Data Sheet

AP b JE AR IR AR A, R AR, PROMDGERE, XL, o S .
PAT R AR KA TERLA AR R, A DAY A o ) SR A 1 PELALLE

This product is a surface mounted full-color device, with black base, black and matt packaging,
high contrast , and non-mirror reflection. It is featured by good reliability, long lifespan ,wide
viewing angle and widely used for indoor and outdoor decorative lighting.

%'r_&u > CEUYZERE 214 Red | %kt Green | ¥t Blue
: | Material: AlGalnP InGaN InGaN

gFeatures:E
o B AU IR
| Encapsulation: Epoxy Resin
S BT TR
Soldering methods: Pb-Free reflow soldering

SCHE, RAG Wk, Ak

High Luminous Intensity ,Low Power Dissipation, Good Reliability and Long Lifespan

> FEARK LA (F) ROHS #7425k
Complied With ROHS Directive
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* The specifications of the product may be modified for improvement without notice.
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Electro-Optical Characteristics
WS H (i E=25C)

v Absolute Maximum Ratings (Temperature=25°C)
AR AR T T Ev
Parameter Symbol Rating Unit
1E 7] HEL
Forward Current I 10 mA
TE T Bk e g
Pulse Forward Current” Iep 20 mA
S ) LR
Reverse Voltage Vi 5 \V4
TAEEE :
Operating Temperature Topr -30 ~+85 C
WA :
40 ~+
Storage Temperature Tstg 40 100 C
41 Red 25
it p
: 36
Power Dissipation %k Green Pp —
¥ Blue 36

* e Bk EE<<0.1ms, A2 HE<1/10 * Note: Pulse Width<<0.1ms, Duty<<1/10
NHBH GRE=25C)

<>
Electro-Optical Characteristics (Temperature=25°C)
BELIR %5 1 e, BAME | HEME | BOKME e s
Parameter Symbol Condition | Color Min. Typ. Max. Unit
-~ 2] Red 10
& W EE(}IL IR VR:5 éj% Green 10 “’A
Reverse Current —
Wi Blue 10
[=5mA 2] Red 1.6 1.9 2.5
IERHUE Ve [=2mA | % Green 22 2.5 3.6 v
Forward Voltage
I[=2mA % Blue 2.3 2.6 3.6
vt = 4 610 620 630
Feyk K IrF=5mA Z]. Red
Dominant )"D IF:2mA éﬁ(" QGreen 515 530 540 nm
Wavelength I=2mA W Blue 460 470 480
- = 4 24
gl g i [=5mA 21 Red
Spectrum Radiation Al [F=2mA £k Green 38 nm
Bandwidth I[F=2mA % Blue 28
[F=5mA 2] Red 10 15 30
Alyoget
- Iy [=2mA | %t Green 10 20 40 med
Luminous Intensity
IF=2mA 4 Blue 2 4 8
B 2012 120 deg.
View Angle

* i IEREIERVFIRZE 0. 1V; SEIRAVFRZE £ 10%; BKAVFRZEE0. 5nme YL ESHUMIES %, W LLSEFRE A HE. Fnlgr i
1250 i F AR R GEA

* Note:Tolerance of measurements of the Forward Voltage is £0.1V; Tolerance of measurements of the Luminous Intensity is +10%;
Tolerance of measurements of the Wavelength is £0.5nm. The parameters above only for your reference. In case of any discrepancy,

please adhere to the label of our actual products. All parameters tested by the standard testing system of NationStar.
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Typical Characteristics Curves
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Relative Luminous Intensity VS Forward Current
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K45 FGH/BD-0053-14A
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Reliability Test Items and Conditions

S0 SEf SR St wiE | AR | FIE
Test Items Reference Test Conditions Time Quantity | Criterion
VAo TG ¥R 200 ¥k
PR MIL-STD-202G | -40°C(15min)«—100C(15min) 22 0/22
Thermal Shock 200 cycles
R AR JEITA ED-4701 | (-10~65)C , (1~90)%RH | #f¥ 10 ¥k
Temperature and Humidity 22 0/22
Cyclic 200 203 24hrs./1cycle 10 cycles
2o f JEITA ED-4701
. fei Uik A A7 Ta=100"C 1000h 22 0/22
High Temperature Storage 200 201
e JEITA ED-4701
L ff A7 Ta=-40°C 1000h 2 0/22
Low Temperature Storage 200 202
A vH AP / Ta=25°C
fi i A7 A LA JESD22-A108D 1000h 22 0/22
Lifespan Test IF =SmA
P GB/T 4937, 2
o TR Tsol*=260°C  10sec. 22 0/22
Resistance to Soldering Heat 11,2.2&2.3 2 times

RYCHBARAE Criteria For Judging Damage

XA B 5 XA FIRATA
Test Items Symbol Test Conditions Criteria For Judging Damage
IF i) LS v =1 WIHAEE10%
Forward Voltage F o Initial Data+10%
S 1) FEL G

= <
Reverse Current T Vi=5V IR<10pA

P12 Ty BEIR<30%, AN Ty B <50%
Iy Ip=TIpr Average IV degradation<30%;
Single LED IV degradation<50%

gL

Luminous Intensity

TR A 77 IEAEAT
Resistance to Soldering Heat No dead light exists.

* VE: Tsol-Bii A Trr: LAY * Note: Tsol-Temperature of tin liquid; ~ Irr: Typical current.
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Outline Dimension
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Cuprum Area: A

*N 72 0. 05, A7 mmek

* The Tolerances is : £0. 05, Unit= mms
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Packaging (1)

#H47 Carrier Tape

2.00£0.05

- = | 4.00 | v—yi
Q== -2
/t@@@@@ -

2.00 2.00

L7

8.00

350£0.05

Bfr: mm, AVEAZE: £0.10mm
All dimensions in mm, tolerances unless mentioned is +0.10mm.

< G40 Details Of Carrier Tape

. EE——
HIBEJ I Progressive Direction
y 1 g
OO0 GO O O O O OO O O O O O 0N O 0
RN NN NN N I R R Y R R
Dooomo \D; Vv OODDDDODOODmWooD o @D[
B T T e e R e R R R B
/] I L |
- C"j L—B A

A: 5%, 2%, 300mm: B: AT 20000 K C: B, S, 100mm
A: Leader, Empty, 300mm; B:20000 Lamps Loaded; C: Trailer, Empty, 100mm.

<$ 3% Reel Dimension

HiHEJ715  Progressive Direction

Laobkel
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K45 FGH/BD-0053-14A

WAL IRE

Packaging( 2)

 BiEpiE A% Moisture Proof and Anti-Electrostatic Foil Bag

iR EIR RO
Moisture Proof and
Anti-Electrostatic Foil Bag

_AMIEES  Cardboard Box

Rl

Moisture Absorbent Material Sealed Label

/

/
/

/ /
/ /

/
@ML"W@I%{% B AR A 8]
; R

_Fr%i5E]  Label Explanation

TYPE: j=ih /s

QTY: #(i Quantity

BIN: 7344 Rank

SC: #4%i*5  Step Code

LOT: #t*5 Lot Number

M: PEKTER] Wavelength Range

IV: J658y5F  Luminous Intensity Range
VF: IEFHEVEE Forward Voltage Range
IF: MiAH L Testing Current

k3.
@%D CHIP LED S

TYPE: XX-XXXXX-XX XXXX
QTY: XXXX IV(mcd) Ad(nm) VE(V) IF(mA)

R:( xxx-xxx)  (XxX-XxX) (xX-XX) ( XX)
BIN: XXX

G:( xxx-XXX)  ( XXXx-xxX)  ( xx-xX) (Xx)
SC: XXX

B:( xxx-xxx)  (xxx-xxx)  ( xx-XX) ( XX)

QC:

FOSHAN NATIONSTAR OPTOELECTRONICS CO., LTD

oL E 2 KGR A RS

LOT: XXXXXXXX
XXXX

KICHB: 20170701TYB Bl

7/12

TRAFIIRR: K



K45 FGH/BD-0053-14A

L B3I TB0E
BEERST (1)

Guideline for Soldering (1)

L AT BR N TR
Hand Soldering
HEFAAL D ARAR T 20W AIEER, AR BRI AR FFAE 360°C LA, HARAS AR A REREAT— 7
B, BRSNS A 3 B,
AT R P AN ERAE 5 513 LED 7= SR, N 2/ Ot
If manual soldering is necessary used, the power of less than 20W is recommended. The temperature of the

iron must be kept at below 360°C, with soldering time within 3 seconds and each electrode can be only soldered

at one time.

No stress should be exerted on the resin portion of the SMD LED during soldering.
2. [EIEEE: AT LR A e FEEA T

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

ESAENEES
Becommended Solder Profile

2600 - LT

Lol I T 8 [ 1 o/ /7T I
Ramp-up 1-6C/zac

'JIT --------------------------------

200 -

P rahoat

&0 -120 Taae . Bl TC/zoc.ma

amp-down TC/sec.mnax

iR ¥ (Tenperature) (C)
j

B ] (Time) —>
o [Pl IR 2 R REHEAT P IX
Reflow soldering should not be done more than two times.
o TR R, WEANE LED i E R ).
No stress should be exerted on the package during the ramp-up progress of the soldering.
o RSSO, AR TR n, HRE T A AR B

After soldering, do not deal with the product before its temperature cooling down to room temperature.

|
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e P33 IB0S
BEEs (2

Guideline for Soldering (2)

JEYE

Cleaning

FEMFEE IR AT PR T8, /RS A R T 30 CIIAIE FRE: 3 20, AmT 50 CHISIE RS 30
Mo A ARSI ARG VAT, 15 SEHA A H VA AN LED F) kR NP 200 I 13820 3 B A

A PRV R AT B T, R KD FRAN R 300W, AT REXS LED i pfifs. 1mds B
T OISR Ve F 2 A5 2% LED 3 sediifi -

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. The influence of Ultrasonic cleaning on LED depends
on factors such as ultrasonic power. Generally, the ultrasonic power should not be higher than 300W, otherwise it will

cause LED damage. Before cleaning, a pre-test should be done to confirm if any damage to LEDs will occur.

* R W BIRFENIFAEN TP PCB Wk MR BRI E . AR T2 2% 2 I Z A5,
VAR R AIPCBRE v MR 28 SR A 8 J45 T %6
* Note: This general guideline may not apply to all PCB designs and configurations of all soldering equipment. The

technique in practice is influenced by many factors. Thus, the soldering methods should be specific base on

the PCB designs and configurations of the soldering equipment.

KICHB: 20170701TYB Bl

9/12
TRAFIIRR: K



FKE Y5 FGH/BD-0053-14A

e PO33IB0E

EAESEFI (D

Precautions (1)

1. IfF.
Storage
o PUAREIEEANAR AR SRR, WA R P AR, RN TR R, R RO
By i FE B S A Y R R
In order to prevent moisture absorption into the SMD LEDs during the transportation and storage, the LEDs
should be packed in the moisture proof and anti-electrostatic sealed foil bag. Desiccants and a humidity indicator
are packed together with the SMD LEDs as secondary protection. The humidity-indicator card indicates the
humidity of the inside of the foil bag.
o« JFEHT, PRAUEIRAEEA ST 30°C, AR T 60%RH FIFEErR, BSR4 kAt
AT R B o
All the products should be stored in the environment of temperature<30°C and humidity<60% RH before foiled
bags open and need to be baked before SMT.
« JFEE, PERAUFBAEREANE T 30°C, AT 60%RH FIIASEH, B KAFTIN ) 168 /N, RHISE
R BT A TS 5 s B W A AR N
The longest storage time can reach to 168hours if the product can be kept under the circumstance that the
temperature is below 30°C and the humidity is below 60% RH after opening the foil bag. Besides, the unspent
LED should be restored into the moisture proof and anti-electrostatic sealed foil bag.
o TR LED, W RR A SRR, B B RS LA R AR, e T LR S
IPEREM AR o
To the not yet soldering LED, if the moisture absorbent material has fade away or the LEDs have exceeded the
storage time, baking treatment can recover the performance of the LED
o B IS HBLA CRZD: (60+£5) C X 12h
P LA CRZ1D: (60+£5) °C X24h
A C A2 sl ARSI Bl ) A 6 N H: (60+£5) C X 24h
Baking condition: ~ Within 2 months’ storage (undamped) : (60+5) °‘Cx12h
After 2 months’ storage (undamped): (60+5) °Cx24h
Damped/Foiled bag leakage/ beyond 6 months’ storage at customers’ side: (60+5) ‘Cx24h
2. R
Static Electricity
A NI 25 B0 SRR PR A TR, BB ) P PR, SR A D™ S B B e BT EAEAE ]
I WA ZPCR B 2 ) I e LA I
JITAT HH G BB A R ot A0S N A E A e I, [ I a0 2R JCHC A 975 1 e F 60 L ) 43 O
B T2A, Biia ey, i TR R TARSEE. T2, B A ds, #OSA R B i i A s
HBEEYI
Static electricity and surge voltage damage 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 and even not light.
All devices, equipment and machinery must be properly grounded. At the same time, it is also recommended that
anti-electrostatic wrist bands, pads, uniforms, gloves or containers can be used as effective measures when dealing with the

LEDs.
|
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e PO33IB0E

fEAEEF (2)

Precautions (2)

3. B

Design Consideration

BRI, TR LED AIHA e IUE i KM, RN, B ARG fiBE, A0, o
FARACHG 22 5 BRI A AR AL, 7T BE S 80™ i 8% o

HVEHILLT (A WU, AZHESRES AR 10 5l B4 LED W AERAAEH] (B) W%, 1%
HLBSAE AL O RS AR T, LED WIE I s (VE) KB, WSz R 2, FREIHELE LED
AR e T LU

In designing a circuit, the current through each LED must not exceed the absolute maximum rating specified
for each LED. In the meanwhile, Customer must apply protective resistors; otherwise slight voltage shift will
cause comparatively large current change, or burnt out.

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 Rating.

Val
—o—Pp—o— AW

p (B)

f

LED (PR 5 R0 B B A AR S5 it 2 R SBT3 o 3 BE T v 23 BRAIR LED A0 GRCR
SN RGN AT, BT DALE BT IR I 7870 7% R8BSR R ) 7L
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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e
ERERHR (D)

WAL IRE

Precautions (3)

4. RERY
Reverse voltage protection

I8 LED (1) 5 )i AR /DN, A2esm IE R H . w8 LED 8 5288 ot 3 B2 32 1) B ) v s ek
I, LED 2x#efiidiy, i it udiAe K, Sh Won bR AKEE R #OGH A A . et S )
MU, BUINAE LED LR i) s IS E AN 5V

In general, the reverse current of LED is very small; it can't affect the normal use of the component, but when
itis often suffered the reverse voltage shock which exceeds the limit of the component and causes damage. The
reverse current will increase rapidly causing the string light display grayscale so when designing , please pay attention
to control the reverse voltage and the voltage of less than 5V is suggested.

5. WEELRY:

The safe temperature for LEDs working

LED 7EfRaR AT T, S, AL N MR, SR T miii s, WeaEs M. 5t
e AR P D0, g BCE A T R P T Tl AN L 55°C, AT ARt EEANER L 75°C

The high temperature will make the LEDs’ Luminous Intensity decreased radically and its stress will increase.
LEDs worked in hot environment for a long time, they will be disabled easily. When LEDs are worked in a closed

array, it’s suggested that the LEDs’ surface temperature should be lower than 55°C and the legs’ temperature should

be lower than 75°C.
6. HMEHEIN:
Others

EAR TR S AME 75 YRR b IR0, o mT e T fi A R 3R 3 80> PR RE R R . 1 R I )
A RE BRI A R G e, BRI 200 P AN P IS g, 0] 24 AL Tl RS TR /e ]
TR R

When handling the product, touching the encapsulation with bare hands will not only contaminate its surface, but
also affect on its optical characteristics. Excessive force to the encapsulation might result in catastrophic failure of the

LEDs due to die breakage or wire deformation. For this reason, please do not put excessive stress on LEDs, especially

when the LEDs are heated with high temperature such as during Reflow Soldering.

S |

—==

LED I a3 e o A2 55, T 20 HI AR . SRBUAIMIART] . SRR IR 000 o A0 B 7~ IR I
Tt Y 2 /N R
The epoxy resin encapsulation of the LED is comparatively fragile, so please avoid scratch or friction over the

epoxy resin surface. While handling the product with tweezers, do not hold by the epoxy resin, be careful.
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