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SPECIFICATION

ﬁr“» N > = i)
Customer Product
AR = 2 g 2
] ] FM-CP3528WxS-460WH-R80
Customer Type Type
JR A S5 MRS @
Customer No. Version NO AR A
Q Hchl: )R B LT R X R R i 18
- TOwv Add: NO.18 South Huabao Rd,Foshan,Guangdong,China
I;fiﬁliﬂi”g} J%Sﬂ'f':gé L% (TeD): 86-757-82100238
HEu | | BEiT 520 (Fax): 86-757-82100200
4 (Zip): 528000
http://www.nationstar.com
22 G N BP (mENT)
Research & Development Center Customer ( Stamp )
o W M P A
DRAW CHECK APPROVE CONFIRM
KX H ¥ (Release Date): 2018-04-19
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FM-CP3528WXS-460WH-R80 TOP Light Emitting Diode

FAEIER Technical Data Sheet
NrrmEEEHESERRRIBRE T 2N AT REERREN
RN mP. AR ZATREERINMIEIHERA.
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.

488000000 e 0000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s

. b BSHEL BRI 1t
: 1 Material: Emitting Color: White

 FOALIIES o bbb RERIN
: i Encapsulation: Silicone
S IR TR
f Soldering methods: Pb-Free reflow soldering

OB, REIL, TR, Ak

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

: > FEATHREL A ROHS #i 4 sk

§ | Complied With ROHS Directive

B&

Catalogue

P E BB vttt ettt e et A et e A e e At et s e s et et s s e aee 3
Electrical CharacteriStiCs .......cciiiiiiirmuueiiiiiiiiiiiiiiiiniiiiinrreaessiee e ssssesssssstnesssassssssssssnnssssssssssssssansssnnsssssssssnnes 3
BEFUERBEHIZE ..ot ettt s a s s s s sttt se bbb R bRt st At st et en e s s anee 4
Typical CharacteriStiCs CUIVES .....ccuuiiiiiieiiiiiiiiiiinieiieniertenesietsenssietssnssssssnnssssssssssssssnnsssssenssssssenssssssenssssssanssns 4
TTEEPEIRIY 1oeveveeeerereereeses sttt sttt st ettt ARt e e bt a ettt 5
Reliability Test Items ANd CONILIONS .......ccceeiiiiimiiiiiiiiiiiiiiireese et renesssrenesssssenesssssenesssssenssssssanssssssanenas 5
FITETRUST cevrueerenesesneesestssssssesesessssesessssssssssssssssssssesssssssssssssssssssssssesessssesssessssssseseseststesssssessssssesesessssssssensssnes 6
(0 TV L 1T T 0 1T 41T ] 6
BLZE ettt ettt ettt b et R et e et R e A e R et e e R et R et e Re e e R et e et e Re e e Re et eae st esenesens 7
PaCKAGING c.ceeeuiiieieiiiiiiiiiieiictrrie e trenesesrene s seenesssseenssssseenssssseenssssseenssssssensssssrensssssnensssssrensssssennssssssensssssnnnnnas 7
g 1= L= TR P TPV 9
(VT L= I T T Yo [ [T o T T ORI 9
FEFHVERRTEIN .ouvveeeeeeresesessseseseesesess s s s s s s et ss st e e s st e sttt st et st e st st s st sastststssststsessstssstssstssssssssssssssnsnsnes 11
o =T ot 11 T 11
s RUBFHE BLBEAEFRIE] cooveeeeeeeeeeeee st tsss et e s s s st s sttt a ettt n st enanes 14
Appendix: Grading Standard and Chromaticity Diagram.......ccccceiiiiiiirmnnnsiiiininninnnnesiinininiesssssssss 14

* PR E TERET RS, BABTEM.

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

JHSE GRE=25C):

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

CRI CCT(K) ®v(lm)
B SMODEL IF(mA VE(V
Fmils Min. Typ. (mA) V) AVG.
FM-CP3528WNS-460WH-R80 6500 >105
FM-CP3528WNS-460WH-R80 6000 >107
FM-CP3528WCS-460WH-R80 5000 >107
80 135 5.6-6.4
FM-CP3528WDS-460WH-R80 4000 >107
FM-CP3528WLS-460WH-R80 3000 >08
FM-CP3528WRS-460WH-R80 2700 >04.5

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

SHBR Fs #HE BAfy]
Parameter Symbol Rating Unit
1E[EE7 Forward Current IF 150 mA
IEEBKHRER7*Pulse Forward Current* IFP 200 mA
Ih#E Power Dissipation Pd 960 mw
T{ERFE Operating Temperature Topr -30 ~ +85
(B1ZEEE Storage Temperature Tstg -40 ~ +100
PPE (EFENES) Thermal resistance Rthj-s 20 C/w
£58 Junction Temperature Tj 115 C
ZE H . o
VEARAE . Tsol [E748 Reflow soldering : 260 'C for 10 sec.
JRELEE Welding temperature = T 1242 Manual weldina : 350 C for 3 sec
Pt AE ) Antistatic ability ESD 90%>2000 \Y;

* vE: kP <04ms, HAEH<1/10
* Note: Pulse width<<0.1ms, Duty<<1/10
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Typical Characteristics Curves

AXFF¢38(Relative Luminous Intensity) (%)

FEEEFR(Forward Current)(mA)

IFAE7(Forward Current)(mA)
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A&t
Volt-Ampere Characteristics
TAmbien=25C
250
200
150
100
50
6.0 8.0 10.0
IEAEE (Forward Voltage)(V)
IEFFE b AL,
Forward Current Derating Curve
100
200
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0
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12 TR RE (Solder Temperature)(°C)

PNk e o
Relative Spectral Distribution

-
X \\ e 6500 K

HEXI ¥ m(Relative Luminous Intensity)(%)

o
o

0

XSRS IERRERAE

Relative Luminous Intensity VS Forward Curren

Tambient=25C

200%

100%

FEXIY¢58(Relative Luminous Intensity)

0 50 100 150 200 250 300

1IEMER(Forward Current)(mA)

FeRSIMEIRE L

Luminous Intensity VS Ambient Temperature

125%

100%

75%

50%

25%

0

FEXIY¢58(Relative Luminous Intensity)

-20 - 10 0 10 20 40 60 80

100 120 140

12 AR RE (Solder Temperature)(°C)

JER D fo AT M 2

Typical Spatial Distribution
0°

10°

20°

30°
40°
50°

60 °

80°

90°

400 450 500 550 600 650 700 750 -90° -80°-70°-60° -50° -40°-30°-20° -10° 0 0.5 1
i (Wavelength)(nm) @R (AnaleYDea )
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Reliability Test Items And Conditions

S A H 5 ke ey A 4] Wt B
Test Items Reference Test Conditions Time Quantity Criterion
. -40(30min)«——
g
Thermal Shock MIL-STD-202G 100°C (30min) 100 cycles 22 0/22
. /E'ﬁn;)ﬁij i, JEITAED-4701200 -10C~657C, 0%~ 10 ove ’s 0122
emperature nd Humi ity 203 90%RH 24hrs cycles
Cyclic
EYE £ JEITAED-4701 100
. il ff 47 Ta=100C 1000h 22 0/22
High Temperature Storage 103
N=WE JEITAED-4701 200
itk it £ Ta=-40C 1000h 22 0/22
Low Temperature Storage 202
i A JEITA ED-4701 100 Q
High Temperature High Ta=60C, RH=90% 1000h 22 0/22
Humidity Storage 103
A VEL A
it A7 i JESD22-A108D Ta=25°C, IF =135mA 1000h 22 0/22
Life Test
et A7 i _ac’ _
High Temperature Life Test JESD22-A108D Ta=85C, IF =135mA 1000h 22 0/22
7 E JEITAED-4701 300
. 5 A . Tsol*=260°C, 10secs 3 times 22 0/22
Resistance to Soldering Heat 301
SLWHIBRFRE Criteria For Judging Damage:
KA B 5 M KA AT
Test Items Symbol Test Conditions Criteria For Judging Damage
IE ] L v - I +10%
Forward Voltage F PR Initial Data+10%
el 45 Dy HEIk<30%, AN Dy HIk<50%
Luminous Flux Oy e =1l Average @\, degradation<30%;
Single LED @y, degradation<50%
P PPELE N MBI, ERPEHIRA, #I%. EALNT
/ Tsol=260C Meterial without internal cracks, no meterial between

Resistance to Soldering Heat

stripped, no deaded light.

* VE: Tsol-#5¥EE > Note: Tsol-Temperature of tin liquid.
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Outline Dimension

3.9 094 .08

2.8
©
S
2
2.2

\
3.C

¥ ?‘“—’%87
(Lx J | ~A4
| V7777 A A
ip
<
-
Note:
A : BRORE
VA

@ 0 ’l ’l 0 @ A : Nick Mark

AR : mm, KEAZE : £0.1 mm

M Polarity
All dimensions in mm.
O IEtR
Tolerances unless mentioned is +0.1 mm.
@ Rk

IBREMXMESE | LImAuk
Solder pattern is for reference only, accurate

design please refer to product
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Packaging
< #HF Carrier Tape

4.00 2.00

ol
S N =N

:

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

< R4 Details Of Carrier Tape

Hi#EJ715  Progressive Direction ————

/]
LT3

8.00£0.20

=

n
]

o [
)) )) )\

GO 0\0 0

lll@lllll@llllll@zll j

A: #HAr, 300mm; B: 5%, ”FFH, 200mm; C: #uZk; ™ i 3000/12000 H; D: JB#E, =4, 200mm
A: Top Cover Tape, 300mm; B: Leader, Empty, 200mm; C:3000 or 12000 Lamps Loaded; D: Trailer, Empty, 200mm.

< % Reel Dimension

B J71h  Progressive Direction ———————»

bR
Label
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< PSR E S AR Moisture Proof and Anti-Electrostatic Foil Bag

B i e (e 4%
Moisture Proof and
Anti-Electrostatic Foil Bag Moisture Absorbent Material Sealed Label

< SMaEfE  Cardboard Box

ML R TN 5N O]
FOSHAN NATIONSTAR OPTOELEC TRONICS CO.LTD

TEL: (86-757) 83980208

ils4: 528000
i 5 FAX: (86-757) 82100206

< FFEUEB  Label Explanation
TYPE : F=EA84E Product model

QTY : #& Quantity
I FN.
BIN : 9% Rank ' TOP :
. TYPE:
SC : &7=%mh8 Production code aTy: pes {cd):
. = CBIN: @{Imj):
LOT : #t= Lot Number o) Ve
Color Bin : 88X Color Region sc: BIN: CRI(%): 2
. LOT:
® : JESBE Luminous Range Qc:
—— Foshan NationStar Optoelectronics Co.,Ltd
VF : IEME/EEE Forward Voltage e R AR AW )

IF : URKERE Test Current
BT PRSP IS, G LLSER S50 00!
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Guideline for Soldering

1. FERBBRATFRE

Hand Soldering

HEAFATFH D) ZRAGT 20W IRJEEE,  SRBREINT IR 2k ()i L 20 OR KR 360°C AT, HAFASHBl K BEREAT — IR
Be, SEUHAEI R T R 18I 3 8

AT IR R P AN EIRAE 5 512 LED 7= a4, N 24/ 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. [AgRIRER: HER AT LR JEAS Il el 5 A T

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

25°C totpeak 8minutes max
« >l
|
260*5
ﬂ 260—mH———————————— = — — — =
Ramp-up — %,
3'C/second max |
@) |
-~ 217 --——-—-" """ "—""—"—"—"—"—"—— - —:—| -
S 200 | | |
s Wk —-———— |
= | |
© | 10sec. Ma | 4
= LA |
c 150 —— — | | (60-150) sec.
Preheat
2 < (60-180) sec. = |
| Ramp-down
[ | 6C/second max
| ' >
| |
|
25 1
Time C—>

o IR R 2 R BEHEAT X

Reflow soldering should not be done more than two times.
o AEPRRETHES RS, WEAEX LED e k7.

Stress on the LEDs should be avoided during heating in soldering process.
o FERHERSERUN, R R RS n, M A AR B

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

Cleaning

FESRBE S5 HEAR AT RS ATV, AEIREAN =T 30°C 4 PF FRESE 3 708, AmnT 50°C 4 AT T HE4E 30
Fb o A I FAB SRS FAE VAT, TS AE T B FIAN 20T LED fR R M2 i 748 20 3 e A%

P E Ve R AT R T, R RTINS 300W, AT EEXT LED & it AR HAKT)
LIS G VE S AT & 17 200 LED 3 flidbitss 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.

* IR MR S EIFAE N T PCB it AR A& LR . FUA L 252 238 2 3 15,
T AR AR S AOPCB YR v AR B0 £ A E ST 2 o
* 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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fE R

Precautions

1.

2.

ags

Storage

AP A B B PR AR ke, IR TR, RTTE ™ A — SRR ORAF I TA] o

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

BT, AR AN = T 30°C, WEJEANE T 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, PR E AN T 30°C, WA ET 1000RH (T, HINAZAE 24 /N (1K) WNAEH
5. W TAEAE AT 30°C, AR T 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.

XTI ARSFL ) LED, W R B KRR, B 7 i B A & LA R 4 A, R AT LR 21—
MIPEREM R . MERE 451 (60£5) C, FfLk 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.

Fir
Static Electricity
AR 2 P EU R R AR SO, B GE ) U Hs BEAAE G R 0 A S R e I LA

I A SR HRAT 25 R B L it o

P AR IR 2 RN LR AN A2 A e, ) ISF oo ZBUR HCHA 9 5 HhL AT P VG PR 5 i o
I T30, By, B DAk TARRE. T8, Bifmf A, #e A Rpy i A

5 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.
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3. Hfk:

Vulcanization

LED fi b2 T i iR e A SCIR N5 +1 M R R AL 272 SO AR R AoS IR . izl RS
BUCARPER R SOGRE D TR, (SR RO E, AR B 1 ik Re . PRIk, AT I R R
YBURH S ) W om0, Gt S A5 4 A Pk iR R S B o, 3 e e 25 B A v RO

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. HREERIEE.
Safety Advice For Human Eyes
LED OGN, 57 ERR GG, FEnlant T2 ri @ity LED, 2% n fef H R (IR 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. Wi

Design Consideration

BRI, R LED (0 HL AN BB B AL, R, SRR AR RE, I, BN R AR
W25 HRBCR I R A, FIRE U™ K.

AVUEHILIR (A) WLk, X ER e RGP IR 18 A LED IHUR: AMEGATH (B) Wi, 1%L
TEFFEER R SRE) T, LED MBI (VP RN, Mtz mk 2, mRefliiEes LED /A% T
T E ) FRLRLAR o

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 \oltage (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 FRHEIE 2 53 Rk 1 B B S FACRI A58 ROt 2 1) 53R i i A e 3R o I ) THisr 25 B IS LED B AOGRIR
SEM RGO, Tt LA B I 784325 RS AR ) ) 2
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. HAhZEDI:

Others

FHAE T 2RO i AMA 275 Qe e fTa 2 1m, T fe th T i A5 3 S EU™ P ERE R A 1 B2 s
T LA S e R A e, R 200 i DN FEE I 0, ) 24 Al T RS R, A R
R R

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 AR IR E R A 2G5S, T 20 FHRAE . AREIIPIAT] . BB T4 o 70 F B 7 SR it
gt N 2 /N
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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Appendix: Grading Standard and Chromaticity Diagram

ﬁ}ﬁ*ﬁ:\“/ﬁ Grading Standard

IF=135mA( Ts=25"C)

Y6iE (Im) HBEV)
VB MIN | BX(E MAX £/ME MIN | SAfE MAX
BEEBE Ov(Im)F] 5.8 6.0
6.0 6.2
6.2 6.4
6.4 6.6

EERSER %, o ST REAFAE AL s

There may be a change of Grading Standard for some customers.
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BXRER a b 0 Step
65R5 0.3123 0.3282 0.01561 0.00665 58.34 1
57R5 0.3287 0.3417 0.015645 0.0077 58.34 1
50R5 0.3447 0.3553 0.0137 0.0059 59.37 1
40R5 0.3818 0.3797 0.01565 0.0067 5343 1
30R5 0.4338 0.403 0.0139 0.0068 53.13 1
27R5 0.4578 0.4101 0.0135 0.007 5342 1
*EAMRIRTIRZE :© +0.01  *Measurement Uncertainty : +0.01
@Eﬁﬁ (TS 25 C) Chromaticity Diagram
BXEFR a b 0 Step
A655 0.3123 0.3282 0.00223 0.00095 58.57 5
*EAMTIIIRZ ¢ £0.01  *Measurement Uncertainty : +0.01
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