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FM-3528BK-470M TOP Light Emitting Diode

ﬁ?ﬁﬁ(ﬁ% Technical Data Sheet
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This product is generally used as indicator and luminance for surface mounted electronic equipment, such as
household appliance, communication equipment, and dashboard.

DR, > HOMEL ey JOLPE: I
i Material: Emitting Color: Blue
:Features:;

S EAEBDRL: SRR

Encapsulation: Epoxy Resin

| \
SRR AR 5
Soldering methods: Pb-Free reflow soldering

S ICHRR, DIREE, WML, Hak
| High Luminous Intensity ,Low Power Dissipation, Good Reliability and Long Lifespan

> R AATH RoHS 154 Bk
Complied With RoHS Directive
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* The specifications of the product may be modified for improvement without notice.
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FLHYS: FGH/BD-0053-14A

Electro-Optical Characteristics

N WIRS ¥ (GRJE=25C)

Absolute Maximum Ratings (Temperature=25<C)

B H AR
Parameter

e
Symbol

A
Rating

B4
Unit

IE M R
Forward Current

20

mA

IE kb g

Pulse Forward Current”

50

mA

S5 T HL s

Reverse Voltage

\

TARIRSE

Operating Temperature

TOPR

-30 ~+85

T

A il
Storage Temperature

Tstg

-40 ~+100

C

ikt

Power Dissipation

Pp

72

mwW

S (JE=25"
> KESH (RIEF=25T)

* ¥ fkepdEE<0.1ms,

Electro-Optical Charasteristics (Temperature=25<C)

G <110

* Note:

Pulse Width<<0.1ms, Duty<1/10

B H AR
Parameter

EXoa
Condition

T
Symbol

=ME
Min.

HAE
Typ.

" KAE
Max.

¥ 45
Unit

S [ L

Reverse Current

IR VR:5V

10

LA

AE TR LT

Forward \Voltage

Ve

ELEV SIS
Peak Wavelength

Ap

Dominant Wavelength

Ap I.=20mA

Spectrum Radiation Bandwidth

AL

T

Luminous Intensity

lv

2.4 3.2

3.6

\Y

465

nm

460 470

475

nm

28

nm

300 500

650

mcd

A
View Angle

2010

110

deg.

* 7 DLESEIUESE, 1 DR it . A4 H IS E0Y b E RS R S .

* Note: The parameters above are only for your reference. In case of any discrepancy, please adhere to

the label of our actual products. All parameters are tested by the standard testing system of NationStar.
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Typical Characteristics Curves

RZEHE HPETICHR 5 1E 6] g7
Volt-A Characteristics Relative Luminous Intensity VS Forward Current
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Reliability Test Items And Conditions

K% HHEAT R Cy ¥ s B I M | FlE
Test Items Reference Test Conditions Time Quantity | Criterion
A | TE¥ 200 Tk
R MIL-STD-202G -40°C (30min)«——100C (30min) 22 0/22
Thermal Shock 200 Cycles
TR HE R 25C~65C , 90%RH i 10 K
- . JEITA ED-4701 200 203 22 0/22
Temperature And Humidity Cyclic 24hrs./1cycle 10 cycles
= H f
. it 17 JEITA ED-4701 200 201 Ta=100C 1000h 22 0/22
High Temperature Storage
vE £
ikt 7 JEITA ED-4701 200 202 Ta=-40C 1000h 22 0/22
Low Temperature Storage
e i A —ane —ono
High Temperature High Humidity Storage JEITA ED-4701 100 103 Ta=60"C, RH=90% 1000h 22 0/22
S A Ta=25C
i Iﬂffﬁ E]IP ﬁtﬁh JESD22-A108D 1000h 22 0/22
Ife les ||: =20mA
TR -2 ) 21k
. - GB/T 4937,11 ,2.2&2.3 Tsol*=(240+5)C 10secs. 22 0/22
Resistance to Soldering Heat 2 times

R HIWFRUE Criteria For Judging Damage

DURE 5 URE s FlE AR R
Test Items Symbol Test Conditions Criteria For Judging Damage
1E A HL vV = YR +10%
Forward Voltage F o Initial Data=+10%
BRI I V=5V n<10uA

Reverse Current

P I <30%, AN 1, < 50%
Iy le=lgr Average |y degradation<-30%;
Single LED Iy, degradation <50%

MEIEWEEIR. ToARHRERR .. RIE . AT .
Material without internal cracks, no material between stripped,
no dead light .

puetii

Luminous Intensity

TR - $2

Resistance to Soldering Heat

* V. Tsol-BHRiEE; Ier: MBIAE  * Note: Tsol-Temperature of tin liquid;  IrT. Typical current.

4/13
TRAEHIRR: K



FLHYS: FGH/BD-0053-14A

@) [EE Ep it

NATIONSTAR TQ&&E@;&%
SMER

Outline Dimension
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N lcll SR BN
4 | I V ‘
e“o
HEAE K 4
Recommended Soldering Pad
Note:
P A BRObRE
A : Nick Mark
@ © N ° @ ﬁ{ﬁ mm;
All dimensions in mm.
Wt Polarity NE: XX £01mm

XXX £0.05mm
Tolerances: X.X  +£0.1 mm
XXX  £0.05mm
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Packaging (1)
< #;AF Carrier Tape

4.00 2.00

Q=D

/]
L7

8.00%0.20

)

)

o

AL mm, RIEAZE: £01mm
All dimensions in mm, tolerances unless mentioned is £0.1 mm.

< SRHFGNTS Details Of Carrier Tape
Hi#E 7 Progressive Direction ——————

3.90

—
)

o o [
[ Vol [

00 Ao O 00 000000 O\Q O
FIEEE TFO00E BEEBEER AR |
//// “ // // “ ////
D C | B A

A: FHF, 200mm; B: 515, &, 200mm; C: 4% =4k 2000 H; D: E#B, 4H, 200mm
A: Top Cover Tape, 200mm; B: Leader, Empty, 100mm; C:2000 Lamps Loaded; D: Trailer, Empty, 200mm.

< % Reel Dimension
Hi#EJ7 M Progressive Direction ——————»

bR
Label
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Packaging (2)

< Pi#ifiEEA3E  Moisture Proof and Anti-Electrostatic Foil Bag

Ui EanElEReES
Moisture Proof and
Anti-Electrostatic Foil Bag Moisture Absorbent Material Sealed Label

< AMa3E4E  Cardboard Box

@%dﬂﬁm 2K A A AN ]

< AL Label Explanation

TYPE: "5

i : : -
QTY: (i Quantity @ TOP LED S,
\ Rz
BIN: ﬁj *él Rank TYPE: XX-XXXXX-XX
SC:  4##4fRIg Bin Code QTY: XXXX IF(MA) © ( xx )
Ad(Nm): ( XXX-XXX)
LOT: ﬁ:[ﬁ% Lot Number BIN: XXX 1V(mcd): (xx-xx)
T . VE(V):  (3xxx)
Ad: WKTEE Wavelength Range SC: XXX o
LOT:XXXXX QcC:
1V: 7‘%3&7@ Luminous | ntenSity Range FOSHAN NATIONSTAR OPTOELECTRONICS CO., LTD

#h oL E 2K AR A RN E]
VF: IEmHEJEE  Forward Voltage Range -

IF: I EYR  Test Current

7/13
TRAEHIRR: K



FLHYS: FGH/BD-0053-14A

@9@%&%355% -UQEégzﬁgﬁﬁﬁi

BERS (D

Guideline for Soldering (1)

1 ERARBRATHERE
Hand Soldering
o IEAI T LIRS, U N T 25 LR LS ER,  ISBRIELE A AR ESL5C LA TR, R RN [A] 7 FE ] 7E 3

ez, HEA R REEE K.
If manual soldering is used, the use of a soldering iron of less than 25W is recommended. The temperature of

the iron must be kept below 315°C, with soldering time within 3 seconds and each electrode can be only
soldered at one time.

T LR FRIS R &R AN AT il 2 SMD LEDR T -
The epoxy resin of the SMD LED should not contact the tip of the soldering iron.

o JEERIE], ANRT DO S AT IAL T T .
No mechanical stress should be exerted on the resin portion of the tip of the soldering iron.

o APFANERIREEAE 40°C LAUR I, AR B AT A FE . 3 G v I R X LED 3 i -

Handing of the SMD LED should be done when the package has been cooled down to below 40°C in case of
LED failures caused by thermal-mechanical stress during handing.
2. [EIRIEEE: ] LR o Il AR e U P AT

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

A7 U SO P o
Recommended Solder Profile

5 >t S EEP R e
JHiE 1-5C/sec

Ramp-up 1-5C/sec

A R/ R St

200 oo __

150 p———--- - 60sec. max

< >
< >

Tl #4 Preheat - o X/////"
(60-120)sec. 'Iil P35 7°C/sec. ma

amp-down 7°C/sec. max

I FE (Temperature) (C)

R e

i [a] (Time) —>
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BERS (2

Guideline for Soldering (2)

o RERERZ R BT —K.
Reflow soldering should not be done more than one time.

o {ERIGUEEFHEREFE S, IEAZX LED Jan LA 7.
Stress on the LEDs should be avoided during heating in soldering process.

o (ERESERUG, R TR R S, AT AR R
After soldering, do not deal with the product before its temperature drop down to room temperature.

3. Ak
Cleaning

o EREGHERRHRE CoKOm) #ATIER, fEREA G T 30C RIS T RrZE 3 704, AmT 50C
AT T RR8: 30 Ao A HLAB AN NG BEAT, 1% Je i\l BV A 0 LED F 3t e AR S0 fi
X IE A -

It is recommended that alcohol ( Anhydrous ethanol ) 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.

o HAEBIERMRA RN ITE, —BRERIERAN R 300W, HINEEEXS LED iAo RIS A A
FA A% 50 TS T e 2% AR 2 75 2 % LED 3 A i
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.

* ER: B SREMNHANEM THH PCB Wil MR &I E . Bk T 2232 FE MM, R TERE 1IPCBI T
PR AR E BT %

* 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, it should be specialized base on the PCB designs and configurations

of the soldering equipment.
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Precautions (1)
1. B
Storage

o AP EE D PR AR RS, R TR, BIER.
Moisture proof, anti-electrostatic package and moisture absorbent material are used, to keep moisture to a
minimum. Humidity indicator card inside to test if the products are moisted.

o WAEREN: JRETT, PRIAEEIRE<30C, 1BE<60%RH FREEH, Y AER (R 2 SR, AUE
Hrit R A .
Storage environment: Before opening the package, the product should be kept at 30°C or less and humidity
less than 60% RH, When the storage time more than 2 months, need to be used to bake.

o JTHET, TRAGEEALRIMSR, HCRA HEFREMLN.
Before using, please check whether there is any air leakage or not, If the bag has leaked air, Please bake the

product with below condition.

o JFHE, TBEIEREZ<30C, {RAE<60%RH M NEM, JFT 24h WWZEplh . an SR AE A a],  Z00KE
7 i R AR
Before soldering ,the product must be stored under the condition of <30°C and <60% RH. Under these
conditions the SMD LEDs must be used (subject to reflow oven) within 24 hours.

o HUEKAF: (8045) C X24h.
Baking conditions: (8045) ‘C X24h.

2. HH:
Static Electricity
o ERRNIHRS REUT R AR, BN IE ) B FEARAE, SR G LA e R e T DAFEAE
FH I a0 2R B P 977 5 FEL A
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 cannot be lighted up. In view of the above, we should

do some anti-static precautions when using the SMD LEDs.
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Precautions (2)
o FTAMHIRI A FINL AR ER X E AR, (7] 06 R B HE A By b F R R PR e
All devices, equipments and machineries must be properly grounded, at the same time we should take

measures to prevent anti-static and voltage surge.

o (EHPIFHRTIN, Pigpier, PiEt CAER. TAEE. T8, DA, WA IR 1 FE A
TR A It
It is also recommended that anti-electrostatic wrist bands, pads, uniforms, gloves or containers can be used
when dealing with the LEDs.

3. BRI
Design Consideration

o UibHIEE, G LED BRI REE HUE R BORME,  [FIR, e TR ORGP, R, UMK LR
AR 22 SERBORHI AR, AT RS BU™ i i 8
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 which will probably lead to damage.

o HBUEALUT (A) B, ZHEEWIRIFHIETEL S LED KRR, AEEMAH (B) Mk, 8
FRAEFFERAT R IRE T, LED KIEM MBS (Ve KA, BiRsiEmAkE2Z, Al LED
RS T HLE I HLIRLAE -

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 stress in the

excess of the Absolute Maximum Rating.

Ve al

(A)

*  LED MRAER 5 5 B B IR AN IA S R TRLIEE (18 PO T e A D53 o iR P ) T e 2 BAIR LED (B0 RR
SO R G, BT DAFE BT IR 82 78 53 25 FE O 1 )

Thermal Design is paramount importance because heat generation may result in the Characteristics decline,
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Precautions (3)
such as brightness decrease, Color change and so on. Please consider the heat generation of the LEDs when

making the system design.

4, RIERP

Reverse voltage protection
o W LED W FR FRARIR AN, A RUmIE A ] . iR LED K 328 i BE A& 32 IR S i) HRL I o
i, LED 2#ediid, B, RijsEieRE e K. KT SR ERE T LR AL . i
it R RS B, BONTE LED B &ia f S EA Y 10V,
In general, the reverse current of LED is very small, which won’t affect the normal use of components. But
when it is often suffered the reverse voltage which exceeds the limit of the component then it will be damaged.
Such as the reverse current increase rapidly. And it will cause the string light when the screen is black. So

please pay attention to controlling the reverse voltage which less than 10V is recommended.

5 BEEGRY:

The safe temperature for LEDs working
o LED 7EmIRAMT, ZERSIE, ARGM BN, HRYPMLET &EAET, RES MR X
T ARG I RGO, AR P AR k] TR B AN R 55°C, KT AR B AN R 75°C
The high temperature will make the LEDs’ Luminous Intensity decreased radically, if LEDs are used in hot
environment for a long time, they will be disabled easily. When LEDs are used in a closed array, we suggest
that the LEDS’ surface temperature should be lower than 55°C and the legs’ temperature should be lower than
75C.
6. FHABZEI:
Others

o EBA TR AR e IR T, th T A b T R S D R S Sk RO B . L RER I )
U R] R B S MR 2 S A A 2, DRI 200t R S FE R 7, RS R AL T ERRES
Bl AE R R
When handling the product, touching the encapsulation with bare hands will not only contaminate its surface,
but also have an effect 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 such as during Reflow Soldering.

12/13
TRAEHIRR: K



FLH'S: FGH/BD-0053-14A

B) S TOP Rt e

HEREREI(4)

Precautions (4)

* LED WIMEMIRERE ML NES, 520 EEE. REEIDAE] . BRI . BT I
IS i 1 7 24 /N R R
The epoxy resin of encapsulation 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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