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FM-CP3528WxS-460WH-R30 TOP Light Emitting Diode

ﬁﬁﬁﬁ% Technical Data Sheet
AmEEFAESERRRIBNEF T 2N AT SR ERREM
MR M. Arrmtl 2T RRERIMIEIRRRE,
This product is generally used as indicator and luminary for
electronic equipment. And it also be widely used for indoor and outdoor
decorative lighting.

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

g, ESHEL R 1k
: % f% i Material: InGaN Emitting Color: White

PPOALIES: i spgbiR: REMR
: i Encapsulation: Silicone
SR R
Soldering methods: Pb-Free reflow soldering
>7‘lﬁ§‘§%’ Ijjﬁ,ﬂ;&’ ﬂé’%‘l‘iﬁ}, %éﬁ'{l{
High Luminous Intensity ,Low Power Dissipation, good Reliability and Long Life

> FFE B A ROHS 454 23K

Complied With ROHS Directive

B#

Catalogue

BRI oot AR ARttt 3
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BEFUEEPEINZR ..ot s s s st 4
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* P A T2 B A S, BARTE.

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

JHESH CHE=25T):

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

CRI CCT(K)
mESMODEL . IF(mA VF Dv(l
FmilsMOo Min. Typ. ( ) V) v(lm)
L1:112-115 L2:115-118
FM-CP3528WNS-460WH-R80 6500
L3:118-128
L1:112-115 L2:115-118
FM-CP3528WFS-460WH-R80 5700
L3:118-128
L1:112-115 L2:115-118
FM-CP3528WCS-460WH-R80 5000
L3:118-128
80 — 135 5.6-6.4
L1:112-115 L2:115-118
FM-CP3528WDS-460WH-R80 4000
L3:118-128
L1:105-108 L2:108-111
FM-CP3528WLS-460WH-R80 3000
L3:111-121
L1:100-103 L2:103-106
FM-CP3528WRS-460WH-R80 2700
L3:106-116

TE: SEEOAE T (LDX) ks
* Luminous Flux (®v) : £7%, Forward Voltage (V{) : £0.1V, CRI Value : £2;

WIRS % (R E=25C):
Electro-Optical Characteristics (Temperature=25<C):

SEER 5 & BAfy

Parameter Symbol Rating Unit

1EMIERA Forward Current IF 150 mA

IEARKHEE R *Pulse Forward Current* IFP 350 mA
[REIEE/E Reverse Voltage VR 10 \Y

IN#E Power Dissipation Pd 1020 mw
TVFEE Operating Temperature Topr -30 ~ +85 C
fBTE B Storage Temperature Tstg -40 ~ +100 C

PUE (L5ENER) Thermal resistance Rthj-s 20 Ciw
£58 Junction Temperature Tj 125 C

R SR e i

iEREEAREH Antistatic ability ESD 90% >>2000 \Y;

* i Bk <0.1ms, HEH<V10
* Note: Pulse width<<0.1ms, Duty<<1/10
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SR Hh 2%

Typical Characteristics Curves
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AT FEE RS

Reliability Test Items And Conditions

KK H SERE SR &M B[] =R ¥4E
Test Items Reference Test Conditions Time Quantity Criterion
A -40(30min)«——
N TN
Thermal Shock MIL-STD-202G 100°C (30min) 100 cycles 22 0/22
T :ﬁﬁp{\fﬁf Humidity D01 200 e M 10 cycl 22 0/22
emperal ugaydrilc umidity 203 90%RH 24hrs cycles
R e JEITAED-4701 100 L
High Temperature Storage 103 Ta=100C 1000n 22 0/22
CIELAE JEITAED-4701 200 o
Low Temperature Storage 202 Ta=-40C 1000h 22 0722
R ERAEL JEITAED-4701 100 ]
High Temperature High Ta=85C, RH=85% 1000h 22 0/22
Humidity Storage 103
== AP IA
%/Eﬁ ?I% g‘gﬂ JESD22-A108D Ta=25C, IF=135mA 1000h 22 0/22
(R AT A T _
High Temperature Life Test JESD22-A108D Ta=85C, IF =135mA 1000h 22 0/22
oL 2 JEITAED-4701 300
e Lhssal Tsol*=260°C, 10secs 3 times 22 0/22
esistance to Soldering Heat 301
S FIBRRME Criteria For Judging Damage:
=T SRS plREESts ¥ EFRE
Test Items Symbol Test Conditions Criteria For Judging Damage
TE R v - PIAE410%
Forward Voltage F PR Initial Data#10%
R I i _
Reverse Current I& Ve= 10V lr=10nA
i T4 @y, FEIH<30%, A Dy FEIH<50%
Luminojlg Flux Dy Ie = lep Average @, degradation<30%;
Single LED ®, degradation<50%
—_— PPRE Y20, AP, 188, FEAEAT
Tsol=260°C Meterial without internal cracks, no meterial between

Resistance to Soldering Heat stripped, no deaded light.

* 7. TsolB R * Note: Tsol-Temperature of tin liquid.
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SMER

Outline Dimension

3.5

2. 85

0.45

0.7
O

AN

Do—PrPt—o®

M Polarity

© Itk
@ Atk

®©

2.03 0. 97

Note:

A RROFRE

A : Nick Mark

B mm , RiFAZE : £0.1 mm

All dimensions in mm.

Tolerances unless mentioned is £0.1 mm.
IERERRMSE | LiFmiuitE

Solder pattern is for reference only, accurate

design please refer to product
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(283

Packaging
< #|;,HF Carrier Tape

4.00 2.00

D

\ (e
. ===/ ¢

E

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

< YT Details Of Carrier Tape

Hi#EJ7 M Progressive Direction —————»

/]
73

8.00£0.20

=

1]
L

o [
)) )\ )\

GO O O O

IIIQIIIIIEIIIIIIQEII j

A: @A, 300mm; B: 5%, 32% 200mm; C: ZW#R7~ & 3000/12000 H; D: RE#E, =3, 200mm
A: Top Cover Tape, 300mm; B: Leader, Empty, 200mm; C:3000 or 12000 Lamps Loaded; D: Trailer, Empty, 200mm.

< ## Reel Dimension

Bt J7H  Progressive Direction —————»

bR
Label
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< BhiEPiEEESEEE  Moisture Proof and Anti-Electrostatic Foil Bag

B A e AR
Moisture Proof and
Anti-Electrostatic Foil Bag Moisture Absorbent Material Sealed Label

< 4MudEsE  Cardboard Box

@lﬁbd:ﬁﬂ]i?&%li%’ﬁb‘&/‘.\ﬂ j ’
FOSHAN NATIONSTAR OP TOELECTRONICS CO.LTD

Hubike Bl TR X R 5 R 18
TEL: (86-757) 83980208
FAX: (86-757) 82100206

iS4 : 528000

< #RZ Vi Label Explanation
TYPE : F=5REYE Product model

QTY : #& Quantity
TOP I1FN
BIN : 9% Rank ' ‘
) TYPE:
SC : 47418 Production code QTy: PCS {cd):
e CBIN: ®(Im):
LOT : #tS Lot Number TR, ey
Color Bin : &[X Color Region sc: BIN: CRI(g): 2
LOT:
® : JiESBE Luminous Range ac:
— Foshan MNationStar Optoelectronmics Co.,Ltd
VF : IEAEEEEE Forward Voltage AR T F PR Ty Y )

IF : MExEE7 Test Current
BT BRI S, 5 LISER 400!
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RERS

Guideline for Soldering

1. ERBSRANTEE

Hand Soldering

HEFEAE I DIRAR T 20W BOMSER, SRR IS Bk IR B2 6 2R FFAE 360°C AT, HAA R R BERET — R
%, BUUR RN RRSIN RS 3.

NFRREE R R AEERAE 5 516 LED 77 S BOHR, RS/ 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. [EIGRIEEE: HEFF A DUN JOHS R B AT

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

25°C to tpeak 8minutes max N
Ll
|2604'5
60——————F—"F——————— — — — — — —
Ramp-up —— %, |
3'C/second max
@) |
~ 2171 — = — — - = —:—| - =
- 200 —— — — — — | | ! |
= | |
=
© | 10sec. Ma | 4
L Y | “
= 150 |- — — — | | (60-150) sec.
Preheat
ﬁ’ ‘ (60-180) sec. e |
| Ramp-down
| | 6°C/second max
| '
| ' >
| |
|
25 '
Time ——>

o B R HAEREAT IR

Reflow soldering should not be done more than two times.
o ERREEF RS RS, EAZX LED IR E 7T .

Stress on the LEDs should be avoided during heating in soldering process.
o FERRESERUE, R IRE TR SR e, T HARAL B

After soldering, do not deal with the product before its temperature drop down to room temperature.
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3. ¥

Cleaning

TEAB o HEAE A0 PR RS ATV Wk, TEIREA R T 30°C M2 F FHrEE 3 /0 fl, AT 50°C 2k 1F FH#4E 30
Moo A% FH A SSALVE N VERT, 17 SeB A BVE A 0 LED Fda 38 FIRR 0 IR 51 7038 bt 17 o

R VR A RN T, — KDL 300W, MU ATEEXS LED i pidifs. i BART
TH LIRS BE 2% A2 5 20 LED & Budii s o

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 W BARRENGEAEH TG PCB Bl AR B & AL E . BAR L 252 3)1E 2 MR,
T AR RR E FOPCB I TH AR B Vo8 R E SR 47T 3

* 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.
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EHERENR

Precautions

1. A
Storage
o KPR TR BB IR AR AR, IR TR, ORI R R S B RAF I T
Moisture proof and anti-electrostatic package with moisture absorbent material is used, to keep moisture to a

minimum.
o JREET, PERAUEBAEREA ST 30°C, WA ST 80%RH MFRA L.
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.
© JFEJE, P AEBHEREZ AR T 30°C, AT 10%RH KIFEEH, HRGZME 24 /M (1K) A
6. W TAEMENIRE AR T 30C, WEAET 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.
o XTHARIEER LED, WRIR RSB RM, BE B T & LU R R, BT LR R —E
FIVEREMR B RUR . BERE A (60£5) C, #F4E 24 /M.
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.
2. HpH:
Static Electricity
LN L 2 S BU™ iR PR AR SO, BN IE ) IS PR AR AE, n SRR 0™ B L 2 e SR o i AAE fE
IS A ZHR A R AT i FELA
FIT A R SR (R 1 2% AL 20 S0 12 IR A Fe (]I o ZB0R HH At 77 L R T EL VG 1100 445 e
R R TIA, Py, P AR, TARRE. TE, D ds, #ORa 2O b i f A s
HBEE Y
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.
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’EIE%EE

3. Hfk:

Vulcanization

LED #iifb 2 i TR EE s i NS 2R N B8 5 +1 AN AR AR AL 2 OB AE R 5 Ag,S YRR . iZid e 3
BOCRPERERI BOGRE R, CUREBMDCTE M H, R EREm 1™ mkRe. Bk, 7Ef ] R EsR
BCRH SL R B Bl i, G S s PR A Ik o ) S B o, 3 S ik 25 B L i I W o

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. MERPEEL:
Safety Advice For Human Eyes
LED KOG, 1EZ) EMARIGIGIE, Fealiext T —E0h s Bim i) LED, 5806 A Re 47 3 R I IR AR 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. BiFRE:

Design Consideration

BTk EERIN, I LED BYHAS RGBS FUE B BORME, AN, BT ORGP EE, S, Rl AR
ks 2= 51 R B R FLRAR A, 7T RE S EU™ M8 .

HEWAEHLLT (A HL, IZHEBREEWRI AR B R LED frii: AHERAEM (B) M, AR
FERFEEM R EIREN T, LED WIIER L (Ve) KA, Hiiabicmik a2, AReERL LED /K2 & T
FLE I HLIRLE .

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.
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(A) (B)

LED FRFIEZS 5 K D B B B R AN IS5 Bl B2 B 53 T R AL e o R R T iR 2 BRI LED Y ROGRE
SO RGBS, BT DAEBCTE IR N 78 7075 RS A I 7] R
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. FHALZED:

Others

BT ERG AE S G B MR R I, B nAe b T 5 SR R B0 i It R e . B
A RE BRI BB BRI A 2k, DRI 200 7 SN FE R T, R A AL TR IRAS R, BN ]
NSNS

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 PR MRS e o A A E 55, 1 20 IREE . SRBLMIMDIRE] . BB IG5 . 78 FH BT IS I
[N A= AN s
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.
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fi%: oiniE. BREARE

Appendix: Grading Standard and Chromaticity Diagram

ﬁ:}' %ﬁe‘(& Grading Standard

IF=135mA( Ts=25C)

Y6iE (Im) HBEV)
VB MIN | BX(E MAX VB MIN | £X(E MAX
SENEESH Ov(im)Fl 5.6 5.8
sESHER| 0000 5.8 6.0
6.0 6.2
6.2 6.4

BEXFER B, R 3R] REAF AR B s

There may be a change of Grading Standard for some customers.
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@;B:ﬁﬁ[l (TS:85°C) Chromaticity Diagram

6500K
0.35
0.34 4
e
W 033
(@]
0.32 4 Black body locus
0.31 4
T T T T
0.30 0.31 0.32
CIE-x
BXEFR X Y a b ] Step
65R5 0.3123 0.3282 0.01561 0.00665 58.34 1
5700K
0.37
0.36
0.35
A
w
O 0344
] Black body locus
0.33 4
0.32 4
T T T T
0.32 0.33 0.34
CIE-X
BXEZFR X Y a b 0 Step
A575 0.3287 0.3417 0.015645 0.0077 58.34 1
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5000K
0.38
0.37 4
T 0.36
W
O J
Black body locus
0.35 \
0.34 +
0.33 : : : :
0.34 0.35
CIE-x
BXZIR X Y a b 0 Step
50R5 0.3447 0.3553 0.0137 0.0059 59.37 1
4000K
0.42
0.41
0.40 +
0.39
> ]
% 0.38 + Black body locus
0.37 \
0.36
0.35 4
0.34 T T T T T T T T
0.36 0.37 0.38 0.39 0.40
CIE-x
BXEFR X Y a b ] Step
40R5 0.3818 0.3797 0.01565 0.0067 53.43 1
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FM-CP3528WxS-460WH-R80 NATIONSTAR
3000K
0.43
0.42
0.41
0.40
o
[11] Black body locus
O 039 \
0.38
0.37
0.36
0.I39 I 0.110 I 0.111 I 0.112 I 0.I43
CIE-x
BXER X Y a b 8 Step
30R5 0.4338 0.403 0.0139 0.0068 53.13 1
2700K
0.44
0.43
0.42
e
LLJ 0.41 Black body locus
(®)
0.40
0.39
0.38 . . : r - T T T T T T
0.43 0.44 0.45 0.46 0.47 0.48 0.49
CIE-x
BXEFR X Y a b ] Step
27R5 0.4578 04101 0.0135 0.007 5342 1

*EAMTIEHIRZE © £0.01  *Measurement Uncertainty : +0.01

T BRAER (LX) i
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