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NH-B2020RGBA-GF TOP Full-color LED

&*ﬁﬁﬁ Technical Data Sheet

AR7E R TR, R ARELRE, XS, REOMDbH3, TR,
AR KARdr. WL SR R, T YRR B S A AR e

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.

ek, G PR [ 2065 Red | 4R Green | fif% Blue
: ! Material: GaAs WEA WEA

;Featureszi
BRI FRE M R
: Encapsulation: Epoxy Resin
ST THE R
I Soldering methods: Pb-Free reflow soldering
e LR, JIFEMR, TEEMELF, Aark
I High Luminous Intensity ,Low Power Dissipation,good Reliability and Long Life

D> FFE I A ¥ ROHS #5425k
Complied With ROHS Directive
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Electro-Optical Characteristics

< BRBH CGHE=25C)
Absolute Maximum Ratings (Temperature=25°C)

HR AR T k24 R b2
Parameter Symbol Rating Unit
1E[A] BT
Forward Current Ir 20 mA
Erpkprgg |2 Red 50
Pulse Forward 4% Green Iep 40 mA
Current” i Blue 40
S IA) L
Reverse Voltage Vr 3 v
JE RE
LA Tamd 230 ~+85 C
Operating Temperature
I A7 E R
JEfr i L Tstg 40 ~+100 C
Storage Temperature
e 2. Red 50
T
Power Dissipation %k Green Prot 66 mW
1% Blue 66

0 BkebeERE<<0.lms, §ZH<1/10  * Note: Pulse Width<<0.1ms, Duty<<1/10
JHEBH (RE=25T)
Electro-Optical Characteristics (Temperature=25°C)

B R AR 5 A e = ME WAME RAME | #4
Parameter Symbol | Condition Color Min. Typ. Max. Unit
. 4. Red 10
S i Ir Vr=5V 2% Green 10 pA
Reverse Current
% Blue 10
IF=8mA 41 Red 1.8 2.1 2.5
IE T L Vi IF=5mA %4t Green 2.5 2.9 33 v
Forward Voltage
IF=3mA % Blue 2.5 2.9 33
IF=8mA 4. Red 615 620 630
Fk _
Py IF=5mA 4 nm
Dominant Wavelength v i ® Green S15 S24 539
[F=3mA W4 Blue 460 467 480
¥‘(}327F:T§*Z IF=8mA éI Red 24
Spectrum Radiation Al [=5mA %t Green 38 nm
Bandwidth =3mA | i Blue 28
IF=8mA 2] Red 30 57 90
. oLk . Iy IF=5mA %3 Green 80 124 190 med
Luminous Intensity
IF=3mA W Blue 10 21 40
T
P 20172 110 deg.
View Angle

* 7 DA ESEIESE, FU SR i, A B S EENK RGNS .
* 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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Typical Characteristics Curves

K2Rtk AR 58 5 IE ] LR
Volt-Ampere Characteristics Relative Luminous Intensity VS Forward Current
T Ambient=25"C _ T Ambient=25C
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Reliability Test Items And Conditions
K427 H . : : o
Test Items SRR RIS B 1] T e e AEi
Reference Test Conditions Time Quantity | Criterion
JEITA ED-4701 100 12h
R85 fifi A4k i SRk 2 .
sl 103 Ta=85C, RH=85% 3k TR FHE
o JEITA ED-4701 300 | Tsol*=260°C 10sec. PHFA 100 X | 100 pes No failure and
Thermal shock after 85°C . ) . ) . o
301 -40°C(30min)«——100°C(30min) | 3 times no stripping
/85%RH storage and solder heat
MIL-STD-202G 100 cycles
IR T ture: 121°C , , TR FHE
B2 Q-DGE 232018 (jff | CmPerature: & 8 2 N
Hioh 21D Pressure: 2X10° Pa 5 evel 100 pcs No failure and
igh-pressure steam > : cycles
gh-p Time: 8h 4 1o stripping
AR et e s L X FGM/GL-0603, IE . 1K TR, FWEST
Tsol*=260°C 10sec.
High temperature high humidity [ JEITA ED-4701 100 168h 100 pcs No failure and
_ . Ta=85°C, RH=85%, VR=7V _ o
reverse bias after soldering 103 1 times no dim light
. 8h TR, FHE
MSL 6 2 Ta=30C, RH=60% . )
J-STD-020D 3 100 pcs No failure and
MSL level 6 Tsol*=260°C 10sec. . o
3 times no stripping
A4 VE S AR IA
B I A i e
" _ Ta=25°C WF#E
Normal temperature lifespan JESD22-A108D 1000h 20 pcs
IF =5SmA See Table below
test
il 5 7 JEITA ED-4701 100 (
_ _ o Ta=85°C, RH=85% W%
High temperature high humidity | 103 168h 20 pcs
) IF=5mA See Table below
lifespan test JESD22-A108D

FEarR K S HWRAE  Criteria For Passing Qualification Of Lifespan Test

* O TR, FE AR AT AR

* Note: No stripping, means no macroscopic stripping.

DURE ] e i S 1 o 1
Test It Ve MK F H 2 AR R
est [tems .. .. .
Symbol Test Conditions Criteria For Judging Damage
NEEEENEN v L=1 WG 1E=10%
Forward Voltage f oo Initial Data+10%
A LA
I Vr=5V I[R<10pA
Reverse Current K K N H
; T Iv R <30%, B Iv EIR<50%
JGE - - .
Luminous Intensit Iy Ir = Ipr Average Iy degradation<30%;
y Single LED Iv degradation<50%

* VE: Tsol-BiEE; Trr: SLIYAEYR

KIBCHBA: 20240705TYBA
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* Note: Tsol-Temperature of tin liquid;

IFT: Typical current.
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Outline Dimension
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B
Reference Soldering Pad

Note:
A B0 E
A : Nick Mark

A
+ ®© H—O @ % Green HA7: mm;

AN Vi All dimensions in mm.
W5 Blue @ l I © 21t Red

NZE: XX +0.1mm

XXX £0.05mm
Tolerances: X.X =£0.1 mm

Wt Polarity XXX +0.05mm

KIBCHBA: 20240705TYBA
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Packaging (1)
< #7F Carrier Tape

2.00£0.05

- s
A Q=

AS)

i
di

8.00+0.20

—
3.5040.05 |

HAL: mm, RFEAZ: +£0.1mm

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

< W40 Details Of Carrier Tape

AI3EJ7 17 Progressive Direction

[ (W

O O O OO O O O O

lllﬁillll@DlllllDEll

C

A: 5%, #H, 300mm; B: ZWEFTA: 17000 H; C: RBHE, 2%, 100mm
A: Leader, Empty, 300mm; B: 17000Lamps Loaded; C: Trailer, Empty, 100mm.

< 7 # Reel Dimension
HiHE 7 Progressive Direction

R @ 355, Amm (147) @
Label %

KIBCHBA: 20240705TYBA
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Packaging( 2)
< PiEipiEEHEESE  Moisture Proof and Anti-Electrostatic Foil Bag

s

i AR
Moisture Proof and
Anti-Electrostatic Foil Bag Moisture Absorbent Material Sealed Label

< 4M3EEF  Cardboard Box

@ﬁ'*ﬁfﬁ]iiﬁ‘@rﬁ%rm%\ﬂ

FLE TN i
TEL

W4 : 528000 )

X: (86-757) 82100206

<> #ZUtH Label Explanation

TYPE: ;=5

= . —
QTY éﬁ% Quantlty @ TOP LED afgczgde
. \ 2
BIN: 734 Rank TYPE: XX-XXXXX-XX XXXX
SC: ﬁ*ﬁ’fﬁﬁg Bin Code QTY: XXXX IV(mcd) Ad(nm) VE(V) IF(mA)
Ri( xxx-xxX) (XXX-XXX) ( XX-XX) (Xx)

LOT: TH:% Lot Number BIN: XXX G:( XXX-XXX)  (XXX-XXX) ( XX-XX) ( XX)

. . SC: XXX Bi( xxx-xxx)  (xxx-xxX)  ( Xx-XX) ( XX)
Ad: KT Wavelength Range LOT: XXXXXXXX .

- . . XXXX QcC:

IV: JtamyE Luminous Intensity Range FOSHAN NATIONSTAR OPTOELECTRONICS CO., LTD

L E 2 KA FRAE]

VF: IEAHETER  Forward Voltage Range
IF: WK Test Current

KIBCHBA: 20240705TYBA
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Guideline for Soldering (1)

1.

e RN TR
Hand Soldering

IOAE A AR, EUUE AN T25 B i B, S BRIR A U I AE3 15 C LAR, MR I 18] 75 #2043

Moz W, HAEAER R IR IR

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 maximum

soldered at two time.

T AL BB BR AN AT fih S SMD LED AR 1
The epoxy resin of the SMD LED should not contact the tip of the soldering iron.
FRIIE],  ASTT UK SRR 7 -

No mechanical stress should be exerted on the resin portion of the tip of the soldering iron.

SN EEAE 40°C LAR I, 4 AT DUR AT AL B o 36 S v i I 45 4 0 LED 36 BRAi ) o
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. [ AT LR JE 8 Rl i 2 P AT

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

BEHEEFEREHS
Fecommended Solder Profile

wop-————————— -
L N % - CL LS LTI
Ramp-up 1-5T/fzec
2T frmmm o e T e e e o
200 b oo
130 p----——- G0 sec. max

=i

i #% Preheat .
(A0-120 ) sec. H
Lam
l
1
|

»

B TCTSzec.ma

wm

IR & (Temperature) (C)

-down TC/zec.max

B [E] (Time) CC—>

KIBCHBA: 20240705TYBA
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Guideline for Soldering (2)
« BREE R R AT — K.
Reflow soldering should not be done more than one time.
o FERNRREETHRS RS, EAZX LED ME R E T
Stress on the LEDs should be avoided during heating in soldering process.
© RSV, IR TRERIEIR 5, BT AR,
After soldering, do not deal with the product before its temperature drop down to room temperature.
3. B
Cleaning
o FEREEHEFAE TS KR #177EYE, EIREARET 30CHRIFM N REE 3 708, AmT 50C
RIZEAT T RS 30 Ao A HABSRAIAFNEBERT, 3 S A VR FIAN 20 LED E AN g 7
33 A 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.

o HEAEBTERBEARNINE, B RYEARET 300W, 75 IUEREXT LED &R . 1 RS 2 Ak
F A7 0 TS S R 2% AF 2 122 % LED 3 g A%
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: MBI SFENIFAEN T PCB Wil AR R &I E . AR T 2220 2 FER W, ARG E 1IPCBI T AR
P AR TE SR HETT %

* 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.

|
KIBCHBA: 20240705TYBA
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N(1)
Precautions (1)
1. fE.
Storage

o RSP R R AL, IR TR, BE R
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 WHEMEN: JFETT, CAIEAAERE<30°C, WEE<60%RH M, SR N E AT 1 B R i
AT RERE BRI o
Storage environment: 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.
o JFETE, SRECREALRAIG, HCRT, EEFHEL.
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 JFHEJE, WAEIRAE<30C, BE<60%RH 5 NME], FF 8h WSERUl . WKL A, 2
7 it LT RERE A
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 8 hours.
o BUEFME WAHBIN CRZWD: (70£5) CX12h
PIAN H RS CRZWED: (70£5) CX24h
B 32 ] B AR R R )7 AR 6 M H . (70£5) 'C X 48h

Baking condition: ~ Within 2 months’ storage (undamped) : (70+5) ‘Cx12h
After 2 months’ storage (undamped): (70+5) °Cx24h
Damped/Foiled bag leakage/ beyond 6 months’ storage at customers’ side: (70+5) ‘Cx48h

2. FRE:
Static Electricity
o FFEANIHTRS SEUT AR AR SR, G I ) F R BEARAE, i SR LA S . T AR A
IS A SR A 20 P 9 e LA I
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.

|
KIBCHBA: 20240705TYBA
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N(2)

Precautions (2)
o ARG B A AN A AR N % IR A ek, RIS 0 250K BOCHC At 977 1 75 Fb R FL 9 £ i 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 [EHBIFHRTFN, BigERT, P TER. TIEE. F8, Piftmass, #2a 0Pk m A

T It -
It is also recommended that anti-electrostatic wrist bands, pads, uniforms, gloves or containers can be used
when dealing with the LEDs.
3. BitEN:
Design Consideration

o Wit HER, G LED (9 HIRAS RSB UE R ROME, FIR, e R, BN, UM HRE
AR 2 SRR AL, AR U™ fh i e
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 EWUERIBACR (A) MR, ZHEAEWIRLFRIETIES A LED BHR: AMEFEMEH (B) B, ZH
PRAEFFEE AR R AKEN T, LED RIIER K (V) KB, Biaiiz ikt M, mRefliiEL LED
AR TR B R AL
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.

(B)

> AW~

*  LED IR 2 BRI A B A PR3 0 Tk B2 0 e B i A A 503 o T B2 R T v 2 B IR LED RO
SO RO, BT AE BT IR N 78 735 FE R Y T
Thermal Design is paramount importance because heat generation may result in the Characteristics
decline,such as brightness decrease, Color change and so on. Please consider the heat generation of the LEDs

when making the system design.

|
KIBCHBA: 20240705TYBA

11/13
TRAFIIR : SR



F YRS . FGH/BD-0053.01-23D

=
xS COCIIBLO

N(E3)

Precautions (3)

4. REGP

Reverse voltage protection

* % LED KR IAR BTTARIR N, AN IEH AL . 02k LED Y118 528 Ho T RE A& 52 10 S i o s
difif, LED #edindi, B, Kiafs Bl &R AR K, XA 5HE SR ERE TR d. Hik
b, EVEEESI R A, EBUNAE LED R B REA BT 5V

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 5V is recommended.
5. BERY:
The safe temperature for LEDs working
*  LED fEmiR skt N, HRMSIE, RGN, FHRYLL T st~ Wa s IR,
e B PEHEA A R OIS 00, @R (s T R T TR AV 55°C, AT RANELE AN 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. FHAnEIK:
Others
o HEMTERSAMES QMR T, W seh TR SRR S MRS . R E
FIHE ELFES M) 2 N R A A 2 2, BRI s 27000 P i i B2 T g, o) 7 AL T RS T
LR EINRE s SOR el A
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.

|
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N(4)

—RE
AA

Precautions (4)

.,

*  LED WM AWM MRB A M Ess, B2 RAE . REEIMIRTE] . BEERAIRER 70 o 78 B3 R HUY
I A% th B2 /N DR 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.

©  LED EEHIMKP P65 2% (48 SMD LED Bl fEr).
LED Precautions against moisture please refer to  {RGB SMD LED Moisture-proof User Instructions) .

|
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