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'FM-P3528WxS-460QH-R80

TOP Light Emitting Diode

&7&%{%% Technical Data Sheet
AERERENESIERRRENE T T 2N AT SR ERREN
REMNBFmP. ARt ZRATREERIMIEIHERE.
This product is generally used as indicator and luminary for R
electronic equipment. And it also be widely used for indoor and outdoor
decorative lighting.

. e :
dRgE, b EEMRL BRI
: ! Material: Emitting Color: White

 Features: L BpgbpRl:  REWIS

i Encapsulation: Silicone

> T IE: TEHE R

i Soldering methods: Pb-Free reflow soldering
|

R, T, TR, Ak
> FEERE A ROHS #5435k

i Complied With ROHS Directive

High Luminous Intensity ,Low Power Dissipation, good Reliability and Long Life

.........................................................................................................................................................................

B&

Catalogue

BELPE BB ottt ettt sttt A e A et ettt e s e e st et enananaeaas 3
3 =T ot Lot T I O 0 Fo T T =T T o 3
BEFVEEPEBHZR .o.eeeeeereee et s s s s st et e s sttt s st e e e s e s et e e st e e e ae st e s s e st enanas 4
TYPICAl CRAracteriStiCs CUINVES ....cccuuiieeiieeiirenirreeierenerennerenseereseresserensessnsesenssssassssansessnsessnssssnssessnssssnsesensessnnsene 4
FTEEMEIRIR oottt st d ARt et e st as 5
Reliability Test 1tems ANd CONAItioNS ......cieeiiieeiiiieiireeiereereieieereniereaerenetraserensseressersssesensessnssssnssesassessnsesensessnne 5
L1y 173 A PPV P RRT 6
L0 TV L 1T T 0 1T 0 1= 4 1T T o 6
BLZE ettt ettt e et a et et R et b et R et e R e E e et e R et e R et et eRe e e R et s e et sae st sesanenans 7
[ Yol - -1 1 TSP 7
FRBEFE D e s ettt es 9
GUIAEIINE FOr SOIUEING .. eeeeieeiiieiiiieitiieiereeetraeteneeereseresserenseesasesensserasserensesensessnssssnssesassssensesensessnssssnssesnnssans 9
B TR BTN c.oveveeeeeeeeeeeeseses e ss s s st st e e st eeeseaeA et et e e ARt e AR s e e e e ae A et e s e st et aeas 11
o =T or= 11 T o 11
BET: RIARIE . B AERIE ottt a sttt et e st n et enans 14
Appendix: Grading Standard and Chromaticity Diagram .......cccccceuiieeiiieniiiieiireeniieneieneeressereeerenseesasesenssesnnnes 14

* PEEAE A TZRE A A, BASTIEA.

*The Specifications of the product may be modified for improvement without notice.
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Electrical Characteristics

KESH GEE=25TC) .

Electro-Optical Characteristics (Temperature=25°C):

F~mESMODEL CRI CCT(K) IF(mA) VE(V)  ®v(m)
FM-P3528WNS-460QH-R80 80 6300 60 2.9-33 28-30
FM-P3528WDS-460QH-R80 80 4000 60 2.9-33 28-30
FM-P3528WLS-460QH-R80 80 3000 60 2.9-33 26-28

WIRSH GRE=25C) -
Electro-Optical Characteristics (Temperature=25°C):
SHETR s U] Bafy
Parameter Symbol Rating Unit
IEFEESA Forward Current IF 75 mA
IEARKHER 7 *Pulse Forward Current* IFP 200 mA
ZAERJE Reverse Voltage VR 5 Vv
IH#E Power Dissipation Pd 247.5 mW
T{EERE Operating Temperature Topr -30 ~ +85 °C
fi&17RE Storage Temperature Tstg -40 ~ +100 °C
£518 Junction Temperature Tj 125 °C
o . Ei7iE Reflow soldering : 260 °C for 10 sec.
[I=h==N=|
IRERRE Welding temperature Tsol FTJ2# Manual welding : 350 °C for 3 sec.
E#EBEES1(HBM)Antistatic ability(HBM) ESD 2000 \%
#PH Thermal resistance Rth 40 K/W

Notes #&7+:

1. 1/10 Duty cycle, 0.1ms pulse width. Jik%& 0.1ms, 5=tk 1/10,
2. Care is to be taken that power dissipation does not exceed the absolute maximum rating of the product. {5 F D% A

RE L R E 1 B K AH

3. All measurements were made under the standardized environment of Nationstar. 745 MR &R & 3% T E 2 A 1

HENHAT &

4. When the LEDs are in operation the maximum current should be decided after measuring the package temperature,
junction temperature should not exceed the maximum rate. LED 7 Ff| ') 5 K FEL IR 75 ZEAR P8 B Sk R e, 45l A

RE L K AE -
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SRR 4%

Typical Characteristics Curves
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Reliability Test Items And Conditions

K427 H S ARk e B 1] M I
Test Items Reference Test Conditions Time Quantity  Criterion
-40(30mi
Al MIL-STD-202G Ghmn 300 cycles 22 0/22
Thermal Shock 100°C (30min) Y
/ﬁﬂ?@% o JEITA ED-4701 200 -10°C~657C, 0%~
Temperature And Humidity 203 90%RH 24hrs 10 cycles 22 0/22
Cyclic ’
=E JEITA ED-4701 100
. it 17 Ta=100C 1000h 22 0/22
High Temperature Storage 103
=R JEITA ED-4701 200
(i 47 Ta=-40C 1000h 22 0/22
Low Temperature Storage 202
i e 0l 4 JEITA ED-4701 100 o
High Temperature High Ta=60C, RH=90% 1000h 22 0/22
Humidity Storage 103
== P \A
i /Ililif;%e ;lje:ifgi JESD22-A108D Ta=25C, IF =60mA 1000h 22 0/22
Fel A i ece _
High Temperature Life Test JESD22-A108D Ta=85°C, IF =60mA 1000h 22 0/22
AL 32 JEITA ED-4701 300
. i £ 2% . Tsol*=260°C, 10secs 3 times 22 0/22
Resistance to Soldering Heat 301
KB FIEFRAE Criteria For Judging Damage:
X H e UREN St FI R AR
Test Items Symbol Test Conditions Criteria For Judging Damage
E R v o VI {E£10%
Forward Voltage r o Initial Data+10%
S I LA
= <
Reverse Current In Ve=sV IR=10pA
P POy FIH<30%, HADy TEH<50%
Luminous Intensi Iv Ir = Irr Average v degradation<30%;
R4 Single LED Iv degradation<50%
iR 2 FORLTENERZOR . oA RHE R, R, ToselT .
. ™ Tsol=260C Meterial without internal cracks, no meterial between
Resistance to Soldering Heat stripped, no deaded light.

* VE: Tsol-BWiEE  * Note: Tsol-Temperature of tin liquid.
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QOutline Dimension

NATIONSTAR

[C)E =7

3D _ 1. 85 1.1
j 2 o Y
oo —
i @ @ .
7
] Py PRIy P
Y
2.9
T o
7 7|
s/

@ o ’ o @ Notes #i+:

1. A: Nick Mark A: GROfRE
. 2. All dimensions units are millimeters.
#i% Polarity BT b R B R SRR
3. All dimensions tolerances are+0.1 mm
IR unless otherwise noted. B4 A briE4b,
Qftk B RFAZR+0.1 2K
4. Solder pattern is for reference only,
accurate design please refer to product.

SRR, DU SO,
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Packaging

< #AF Carrier Tape
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HA: mm, REAZ: £0.1mm
All dimensions in mm, tolerances unless mentioned is £0.1 mm.

< Y40 Details Of Carrier Tape
HiHE 7 Progressive Direction ——————

O O O O o ou

IIIEIIIIIEIIIIIIQEII j

A: 3, 300mm; B: 5|5, ZH, 200mm; C: 4wk~ fh 4000 /18000 H; D: E#E, =, 200mm
A: Top Cover Tape, 300mm; B: Leader, Empty, 200mm; C:4000 or 18000 Lamps Loaded; D: Trailer, Empty, 200mm.

o
\ | ) )

< 4% Reel Dimension
AI#EJ7 1A Progressive Direction ———

Lable
PR
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< DiEPiEEETA%E  Moisture Proof and Anti-Electrostatic Foil Bag

) i A R D AR
Moisture Proof and
Anti-Electrostatic Foil Bag Moisture Absorbent Material Sealed Label

< 4M3%F  Cardboard Box

@mw‘m 2 £ QIR RS
OSTAN NTIONST Ak GPOELFCTRONICS €O 70"

Mt
;528000

TEL: (86
FAX: (86

(RIZHADR : =8

8/14



DATASHEET

'FM-P3528WxS-460QH-R80 NATIONSTAR

Eﬁ@&ﬁ%@

REE S

Guideline for Soldering

1. ERBSRAFIRE

Hand Soldering

HEFE AL FH DI ZART 20W FUS Bk, JR BRI Bk B B2 b IR HFAE 360°C LU, HAFA R R BEREAT — IRJ%
%, SRR NS R AR 3 7.

NTF R P AEERAE 5 518 LED P BI85/ N0

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. BIRIRER. HEF ] DL T TOHT IRl i L IR HEAT

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

25°C to tpeak 8minutesmax N
260+5
260" ——— — — — — — — — —
Ramp-up — |
3°C/second max ~
O !
~ 27— === == l—l ==
= | ! |
5 200 ———————————— |
- | |
S | 10sec. Ma | A
2 e |/
g DPIF——7 . | | (60-150) scc.
Preheat
ﬁ " (60-180) sec. > ‘
| Ramp-down
| | 6C/second max
| I /
| ' ¥
| |
25 '
Time C——>

o (BRI RE AR ANE L K

Reflow soldering should not be done more than two times.
o ERREEF RIS, WEAZXS LED MAMER L.

Stress on the LEDs should be avoided during heating in soldering process.
o (ESRESERUG, R TR IR S, MEEAT AR A

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

(RIZHADR : =8
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3. B

Cleaning

FENF 2 JE AR A A R RS BEATTE0E, R AN S T 30°CIRA M R RrEE 3 70, AT 50°C RIS T RrEt 30
Mo A HARSEARAPEFRIE VR0, 1 Se B A F VA FUAS S0 LED FR) b 2 A 20 i 358 5 368 A

A BE TR A R T, — R R DR AR 300W, AT AEXS LED & Rt . 5 R4 AR
T 00 05 Ik e 26 A2 5 2% LED 38 J i A

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.

* W IR ENDEAEH T PCB B AR R &L E . AR L2232 R,
TR 45 72 FUPCB UL T MR 12 0 28 SR 2 I T %
* 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 factor, it should be specialized base on the PCB

designs and configurations of the soldering equipment.

REHIR : =&
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Precautions
1. W7
Storage

2.

A7 i B B AR EAE, JRINA TR, RITE A — AR ORAF I (]
Moisture proof and anti-electrostatic package with moisture absorbent material is used, to keep moisture to a

minimum.
FEEAT, AU RAERE A ST 30°C, A ET 80%RH M.
Before opening the package, the product should be kept at 30°C or less and humidity less than 80% RH, and be
used within a year.
TG, P AU BHERE AR T 30°C, WEAET 10%RH LT, HNZE 24 /M (1K) AEH
58. W TAEAEONIREART 30C, BEAFET 60%RH.
After opening the package, the product should be stored at 30°C or less and humidity less than 10%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.
X AR H) LED, W RIRIR A s AR R, 8 7= i 75 & A R oA, B AT LR ) — 8
IPEREM ST AR . MERE %% fF: (60E£5) C, F¢4E 24 /AT,
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: (60+5)C for 24 hours.

e

Static Electricity

e FELART R VA 2 B0 RV R 2R DA, R A R R TR BRI S, AR 0 M L B AR B o BT LAEAE

I A 2B A 2R ) 9 e P e o

T HE 5% BB A& MBI 25 A1 2 12 T A e L, [ A 0 23R HCHG At 975 L e L AR L3 0 935
PR BT, Bigp i, Brsp TARMR. TAREE. T8, Dif sy, A2 a2 b i g

(I it o

Static electricity or surge voltage damages the LEDs. Damaged LEDs will show some unusual characteristic 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 grounded. At the same time, it is recommended that wrist

bands or anti-electrostatic gloves, anti-electrostatic containers be used when dealing with the LEDs.

(RIZHADR : =8
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3. itk

Vulcanization

LED fiifb /2 B T38RI BRRE A SCZE N B +1 AR A A 2 S B A i B 8 AgoS IR . iZd R &
BUCRPERZ M SOGRE D TR, CUIER DG 5, R B 1= i kg, B, e Nt
WM B R B BRI, el e o P 2 A Pk o ) 5 B 0, 3 e o 25 B A v I

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

N/

N

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. MERPEBE:

Safety Advice For Human Eyes

LED KOG, 1620 EALRGGIE, R Alxs T — 2ot im i LED, 5806 AT et 3 /R i HRAR .
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. WIFEY:

Design Consideration

Bt AL, 8 LED MR s S M OE, [FIRE, e AR BB, S0, o i R R AR
R 2 SRR AL, T RES EU™ MR 5.

WAL (A) HE, iZH AR I IEE 5> LED Ui, AN (B) ik, %Ak
FERFE R IRAD T, LED MIERHEE (V) KA, Biaiiz ki, mREMEIEL LED A& T
FLE 1 HLLAE -

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 Rating.

(RIZHADR : =8
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(A) P (B)

LED fRFE 2 53 RO B B AR S5 R R R B3R T A AR e o il BE R T v 2 BAIR LED RO
S BN ESE, T LAFE BTN N 78 7325 RE R ) e
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.
6. HALZEIN:

Others

BT ZERU™ S AME 5 B e IR R, AT Ae Tk i AF R S B0 MVERERI R . 1 FERI IS )
A RE ELERS N B R IR A A G 4, R AE 200 P AN P g, R 247 AL T IR A R B AE (]
W SE - SUR/EL L

When handling the product, touching the encapsulant with bare hands will not only contaminate its surface, but
also affect on its optical characteristic. Excessive force to the encapsulant 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 such as during Reflow Soldering.

LED ¥R %00 flig 35 B 80 70 AH e 55, 1 20 FH IR BE . SBT3 e IR 38 40 F B 7 IR B e
et R 2 /N R
The epoxy resin of encapsulant is 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.

REHIR : =&
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Appendix: Grading Standard and Chromaticity Diagram

é IZ ﬁ*ﬁ Chromaticity Diagram

IF=60mA ( Ts=25TC)

E305S
0. 40 1
0.38 1
0. 36 1
n OH
B0t o
| ! | ! | " 1 ! | ! | ! 1
0. 30 0. 32 0. 34 0. 36 0. 38 0.40 0.42 0.44
BXER CCT X Y a b ) Step
E655-OH 6300K 0.3164 0.3451 0.002206 0.000952 58.57 5
E405 4000K 0.3800 0.3800 0.003129 0.001345 53.71 5
E305 3000K 0.4400 0.4030 0.002782 0.001360 53.21 5
Notes £47%:

1. All the color coordinate measurement allowance tolerance is £0.01. DA _F T E (AR H5R I £ % 722+0.01 .

(RIZHADR : =8
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