LS. FGH/BD-0053.01-15A

#h L7 & £ RCB &4 F 43

FOSHAN NATIONSTAR RGB DIVISION

2 30

N

SPECIFICATION

== I
BEZ#H FmA Mini LED
Customer Product
] = == O 7l =2
Customer Type Type
A RS RS A2 IR
Customer No. Version NO

Huhk: 2R B LT AR X
Vud é. Add:  NO.18 South Huabao Rd, Fogii
I1S014001 | | 1508001 i (Tel:
HETE | | mETHE f¢H (Fax): 0757-82100223; 82100200
WERWLE | | #&E k%% (Zip): 528000
http://www.nationstar.com
W % & D B (MNEAE)
Research & Development Center Customer ( Stamp )
#  E N 7 #t E 7:: RN
DRAW CHECK APPROVE CONFIRM
X i

KB ER (Release Date) : 2020-06-04

TRAFHIIR: K




FHY'S . FGH/BD-0053.01-15A

IMD-MO9T Integrated Matrix LED

FAEIER Technical Data Sheet

A7 i TR IR AR A E, R4 RRHESE, XTEE . REONDGER, ToRi R .
WA AT EENE . KA. SO AL 2 R R s AR e 4%
These products are full-color SMD components with black frame, high contrast ,

black and matt packaging and non-mirror reflection, which are featured by good reliability,
long lifespan and wide viewing angle.They are designed for indoor display and decoration applications.

i
Bk, o BEOMEL | 2068 Red | £f4 Green | Wit4 Blue
i Material: AlGalnP InGaN InGaN
Features:;

> EARL R

Encapsulation: Epoxy Resin

AR A

Soldering methods: Pb-Free reflow soldering

>k, DIREMG, ATERMELF, ek

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

> R R A Y ROHS 48425k
Complied With ROHS Directive

H

Catalogue
HAESH
EIeCtriCal CRAFACTEIISTICS. ... .c.ciuiieiiitiitciist sttt bbb bbbttt b s nas 2
AR 2R
Typical CharaCteriStiC CUNVES.........ccviiiieieiteie st se sttt sttt beste s teete e s eseesa e s e stesbesbearearenneeneas 3
ARSI
Reliability Test Items and CoNAItiIONS..........cc.cviieiiiiiie et re e 4
SR
OUTIINE DIMENSIONS. ...ttt bbbttt b e h bbbt b bbb e s e bbb bt e b e b e eb e s b nn bt nne e 5
(23
=T = To 1 T TSP 6
BERS
LT o Lc T o] o o T T oo OSSR 8
fE R
[ =ToF LU 1 To] o OO OSSPSR 10

* 7 b RS A A T A e, AN AT IR

* The specifications of the product may be modified for improvement without notice.
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FHY'S . FGH/BD-0053.01-15A

2

Electro-Optical Characteristics
WIRS% (RE=25C)

< Absolute Maximum Ratings (Temperature=25°C)
SEEM (Sas) BE LX)
Parameter Symbol Rating Unit
1E [ BRI
Forward Current Ie 10 mA
‘ X 21 Red 50
TE A ik e HL
Pulse Forward £k Green lep 40 mA
Current” —
i Blue 40
S I L
Reverse \oltage VR 5 v
yE
.IW{ME Tamd -30 ~ +85 °
Operating Temperature
e AE iR _ °
Storage Temperature Tstg -40 ~+100 C
2. Red 24
Power Dissipation & Green Ptot mwW
i Blue 32
FHHESH (REE=25T)
Electro-Optical Characteristics (Temperature=25°C)
SRR %5 x| B BOME | M | Rk Hfir
Parameter Symbol Condition | Color Min. Typ. Max. Unit
% 2T Red 10
Al LI -
I Vr=5 % 10 A
Reverse Current R R j Green #
i Blue 10
I==bmA 41 Red 1.6 2.0 2.4
EA _
V l.=2mA % 2.2 2.6 3.2 Vv
Forward Voltage F F * Green
l.=2mA 1 Blue 2.3 2.7 3.2
o L = Z 610 620 630
}:YBZ‘IK IF 5mA T Red
Dominant Ap IF=2mA % Green 520 535 545 nm
Wavelength IF=2mA W% Blue 460 464 480
N = s 24
Eﬁyﬁjﬁ;’g IF 5SmA 2T Red
Spectrum Radiation A IF=2mA | % Green 38 nm
Bandwidth I-==2mA % Blue 28
IF=5MA | 4 Red 6 13 30
3R ! =7
=2mA 4 mcd
Luminous Intensity v F * Green 8 22 40
l.=2mA ¥ Blue 2 3 10
B 20172 120 deg.
View Angle

* T ULESHAESE, FLLSEWIbR e, A4 2 E0s i E R I RG4S .

* Note: 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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FHY'S . FGH/BD-0053.01-15A

Typical Characteristics Curves
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FHY'S . FGH/BD-0053.01-15A

Reliability Test Items and Conditions

A R SERMK KIS Bt i) B m# BRHE
Test Items Reference Test Conditions Time Quantity Criterion
X 85 fifi fr 4k 2 M R FE 4k | JEITA ED-4701 100 24h
2 Ao 103 Ta=85C, RH=85% 3% TR, FHE
Thermal shock after 85°C GB/T 4937, Tsol*=260°C 10sec. 3 times 100 pcs No failure and no
/85%RH storage and solder | 11,2.2&2.3 -40°C (30min)«——100°C (30min) | ¥ 100 X stripping
heat MIL-STD-202G 100 cycles
RS Temperature: 121°C , . Eoeh, ZFHE
= 2RI Q/DGE 23-2018 Pressure: 2X10°Pa it 2 100 pcs No failure and no
High-pressure steam *D9e . 2 cycles L
Time: 8h stripping
! T iR T S . .
WU F SRR G yG1L-0608, 1E | 1oorecopos 1k TR, BT
High temperature high Tsol*=260"C 10sec. : :
L . JEITAED-4701 100 P _ _ 1 times 100 pcs No failure and no
humidity reverse bias after Ta=85C, RH=85%, VR=7V L
. 103 168h dim light
soldering
. 192h TRY, FHE
4 Ta=30"C, RH=60% \ NG
mgt ?e\//ieél 3 J-STD-020D . ’ 3 100 pcs No failure and no
Tsol*=260C 10sec. 3 times stripping
IR e .
Ta=25C e S
Il\_lormal temperature JESD22-A108D IF =IFT 1000h 5 pcs See Table below
ifespan test
R A JEITAED-4701100 | - _o. ko .
High temperature high 103 TI?F_QS—SSSnA RAZ85% 168h Spes é:ITﬁﬂe below
humidity lifespan test JESD22-A108D B
FEarRR A WFRAE  Life Test Criteria For Judging Damag
i1 B (SEs) WA R Y E bR A
Test Items Symbol Test Conditions Criteria For Judging Damage
B LR Vv = | YIEHE£10%
Forward Voltage F R Initial Data+10%
52 17 LA —
Reverse Current Ie Ve=5V lr<10nA
b et FHT |y FEIR<30%, AN 1y B <50%
Luminous Intensit ly lr=ler Average IV degradation<30%;
y Single LED IV degradation<50%

* . Tsol-£5 iR

IFr: LAY IR

* Note: Tsol-Temperature of tin liquid;

IFT. Typical current.
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FHY'S . FGH/BD-0053.01-15A

Outline Dimension
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FHY'S . FGH/BD-0053.01-15A

Packaging (1)
[0 #H;H Carrier Tape

+0,
400 2.00£0.02
ip)
& M~
5 Q - . -1
: PNV SN .
QU]
B13+1 4 B2 o o
- P +
G13+2 5 62 < 5
| - _ _ o < L
RI13+3 6 R - ©
™
[oe]
<«
[ap]
o

AL mm, REFEAZ: £0.10mm
All dimensions in mm, tolerances unless mentioned is £0.10mm.

< R4S Details Of Carrier Tape

——_—
HI#EJ7H  Progressive Direction
O O GO O O O OO O O O O 0O\O O O
noodon || 0000000000 || 0000000000000 Ao00dg

) )

/7
s

< ## Reel Dimension
Hirt 5

A: 5%, 2, 300mm; B: ZmE&A 15000 K C: E#B, &M, 100mm
A: Leader, Empty, 300mm; B:15000 Lamps Loaded; C: Trailer, Empty, 100mm.

Progressive Direction
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FHY'S . FGH/BD-0053.01-15A

a3 (2)

Packaging( 2)
OOFEfi R a3 Moisture Proof and Anti-Electrostatic Foil Bag

B P R L 4R B
Moisture Proof and T
Anti-Electrostatic Foil Bag Moisture Absorbent Material

OC4ME3E%  Cardboard Box

15 %t

OO0#% 68  Label Explanation

TYPE: =5
" . MINI LED.
QTY: #& Quantity .
TYPE: .
BIN: 73#4 Rank -
QTyY: pcs .
SC: 4rt44w'5 Step Code : IV(med) Ad(nm)  VF(V) IF(mA)
5 BIN:- R( X X o)
LOT: #it'5 Lot Number sc: G( X ) )
y e " B n
Ad: PKIEE Wavelength Range LOT-. ( X X ) )(QC )
IV: Y5E5EHE Luminous Intensity Range QC:“
Foshan--NatienStar Optoelectronics Co .,Ltd"
VF: IE[HEVERE  Forward Voltage Range BUTEERERHE RS A

IF: JEH  Testing Current

KIHH: 20200604TYBA2
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FHY'S . FGH/BD-0053.01-15A

J H (1

Guideline for Soldering (1)

1 RSN TS
Hand Soldering
HEF AP DIRAR T 20W B ER,  MRIEIHIS Bk IR L AU RFFAE 360°CLLT,  HAEA MR A B AT — X%
e, BRSNS 3 1.
NP R P AMEARAE 5 50k LED 7 &8sk, B 2/ 0iEfHE.
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. [BIFRIEEE. A LR oA AR R P AT

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

EHEAEREMNS

Fecommended Solder Profile

wfbp---— T
L e % - CL LS LTI
Ramp-up 1-5T/fzec
217 o T e
200 fom e
150 p------

=i

< it # Preheat N .
- (a0-120 7 sec. "1'4 i T CSsec.ma
|
I
1
|

amp-down TC/sec.max

IR (Temperature) (C)

B 6] (Time) C——>
o IR R R BEREAT I
Reflow soldering should not be done more than two times.
o FERRAETHRL RS, WAEX LED HAMER L.
No stress should be exerted on the package during the ramp-up progress of the soldering.
© FEIRRRSERUG, R AIREE TR R, AT Al AR

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

|
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FHY'S . FGH/BD-0053.01-15A

BERS (2)

Guideline for Soldering (2)

Cleaning

FESRRE 5 HEFF A FH AR AT IR, IR EEA ST 30°CHISRAE FRESE 3 0, AT 50°CHIZR T T HF4E 30
Mo AR HADSSABNE FNTEVERT, 5 S miAE F BRI AN 20 LED B35 A U8 i ¥ 203 A A%

A BRI T, — R R AR 300W, IR AEXT LED it . 16 B
T DL S e 2 F 2 5 2% LED 3 g A -

It is recommended that pure water 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.

* VER: MR ENIEAEH T PCB Wit AR ML E . BA T ZR3NE 2 KERIIEm,
T AR 4T 7€ HIPCBIC T AR B % R 2 ST -
* 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.

|
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FHY'S . FGH/BD-0053.01-15A

EHERE

Precautions (1)

=
~
R
v

1. B
Storage
o PRI RAMEAT TP SRR, WA TR Rk, IR IR RER, BERRR
Wi i AR TEAR N IO E
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 JPEAT, RIE AR E AT 30°C, BT 60%RH R, BRI L AT 4 Rt
1T RERE BRI -
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.
© JHEE, PARAUEBHEREA R T 30°C, AR T 60%RH KM, HAKAFHUN ] 168 /M, AR5E
(R ARk e T A TECLE 2 B B W B 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 X THARREREE) LED, A0 RIS R RRL,  BUE A RS LA LA RS, g T LR S —E
AT REVR B RCR -
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 HUEAE: IS BIN CREMD: (6025) C X 12h
PIAH RS (CRZ#)D: (60£5) °C X 24h
BN 32 B e B8 e R i ) A7 L 6 M (6045) '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. pHL:
Static Electricity
LA 2 S B R R AR B, B ) R PRI, R 0™ B L A e 10 ™ e P DAFE A
I A6 ZIR A 234 ) 7 e R I
BT AR G BB &R A B L2 R R e, [ B a0 25T A HRCHC A 75 L 75 P R S ) it e
I EE T30, By, B TAER. TARRE. T8, Pis A s, S R0 i B A e i
R 35 It o
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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FHY'S . FGH/BD-0053.01-15A

EHERE

Precautions (2)

=i
~
N
—

Design Consideration

vt R g, i LED HJHIRA R HUE s oAl R, EHAA R, SN, U
AR 25 51 BRI AR AL, AT BE 2B i

AU LLT (A i, 1ZHE AR AT BTl f4 LED WM, AEFEME (B) Mg, %
MLERAEFRFEE M LR IREN T, LED MIER AL (Ve KAWL, iz mkAa2ek, aragfidtet LED
AR T HE B LA

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.

Ve a

(A) (B)

LED HIHFIESS 5 K S B R PR AN R B2 F8 e B i A B o TP R T iRy 23 PRI LED B ROBRE
SR G, B DLE B THIS R 78 49 7% &R 1) L
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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FHY'S . FGH/BD-0053.01-15A

FERERE (3)

Precautions (3)
4. RERY
Reverse voltage protection
JHHE LED 1 AR IR R /N, AN RZmEE M . Wi LED K8 5268 1k H Bt R RS2 1) J 1) R s
W, LED 2x##if, Siais B BuE@ AR, SIEEREEKE N EGRKE. ERitd, B K
HiH, @UINTE LED B sern) i R fE AR S BV
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.

The safe temperature for LEDs working
LED fEmin 26 fF T, ZEMSIE, RGN AWaE R, HRYPE TR T, WES IR T
e B EEHE A RIS 0, AR A A AR rh T e B AN B B5°C, AT AN AN 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. HARZEIR:

Others

HEZEHFEI MAME S5 JeB M AR, e TS R R S MERE I oA . IR &1
AT RE EELR MBS N SRR O A4 28, TRIIE 2006 7= s b el B 77, e ) 247 A T s EBDIRAS T, Bl anfE[E
RGN el

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 A ARE R A 2 Ma55, 8270 AE . REAIWIART] . BB . 72 ST IR i
{5 N2 2 /N E 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.
+  LED VEESHW LB P& i 2%, (48 SMD LED Byl HF).

LED Precautions against moisture please refer to (RGB SMD LED Moisture-proof User Instructions) .
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