XINGLIGHT Part No. :XL-2020RGBC-WS2812B

XL-2 02 ORGBC-WSZSIZB &*ﬁﬁi Technical Data Sheet

2020 UM WA R —IRE

4% 5 (Characteristics) :

* AAIRE (L/W/HD :2.0%2.0%0.65mm
Outline Dimensions (L /w /h): 2.0 * 2.0* 0.65 mm
* RGN A v S EERGB/ 43 W SR i A
Luminous color and colloid: high brightness RGB / translucent foggy colloid
* R T2 G ROHSHRE
Environmental protection products Complied With RoHS Directive
* EIARUEARHE R
EIA standard packaging
* g ] ST | s A
Suitable for SMT automatic production
* T B R A

Suitable for reflow soldering process

M4, (Product application) :
* LEDAR ARG 7T 8, LEDA A4
LED full-color luminous character string, LED full-color module

* LEDATRZ BT 2% B8 AT 2%

LED full-color soft light strip hard light strip
* LRI B AT

Electric equipment marquee
* EREEAT, XU

Smart speaker, fan

* Work, BER, SOLVE, LEDRERE

Display screen, pixel screen, point light source, LED special-shaped screen

A Bl R

Various electronic products

o
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XINGLIGHT

FE AR : Product overview:
2020 IFY IC JTHRR—EM SR ERLRENERIKS IC FIERE RGB LED 1w Y METER 2020 E/KT

k. HpAERS IC E=@E(RE LED /TR, S hREMESEUEMNERE. SUERBICERE. &
TREEARFERE. WiR7es. PWM EHIEBES , LUK R/G/B =i LED IKXFIEEH. RABRLZIIFHAIETINY.
RE LRSS, DI OFEIN MCU i kaygidEm , FRisEuEiFRRISEIRmERTSL 24bit #UEiF
Tk, FiEE PWM EHEBES , LU= R/G/B LED IXzNEEIEAITIF. #HdEmadsk 24bit #EMEHIE kG |
RIRBEIRE T NEPEURRB I IER TR G | BURIER ARBKENR DO OiEAET—FEREKRY IC T
R antcEERmELIE —EUTIRRE S | BaRERD> 24bit,

The 2020 IC is an integrated high-quality single-wire cascade constant-current driver IC and high-quality RGB LED
chip external constant-current 2020 integrated lamp beads. ONE BUILT-IN CONTROL IC is a three-channel low-
voltage LED lamp string driver chip. The chip contains a data latch circuit, a data shaping circuit, a data forwarding
circuit, a dual oscillator, a PWM modulation circuit, and an R/g/b three-way LED driver circuit. Communication
Protocol based on single-line zeroing. After the chip is reset, the DI interface receives the data frame from MCU, and the
first 24bit data in the data frame is locked by the data latch circuit, and sent to the PWM modulation circuit to control the
work of the R/G/B LED drive circuit. After the first 24 bit data of the data frame is locked down, the remaining data is
processed by the internal data processing circuit, and then transmitted to the next cascaded IC chip through the data

transmitting circuit and the DO port. Each time a data frame passes through a light bulb, the data is reduced by 24 bits.

I §84% A /Functional characteristics:

+ RE LHEENMRESMEI

Built-in power-on and power-off reset circuits

+ R/G/B imOMfEREIA 13V, IRFERSMA

R/G/B port withstand voltage up to 13V,Drive current 5 mA

+ NEHEERRLE , (RIEEESE SRR R R
Built-in data shaping circuit to ensure that the data through the cascade will not generate wave
distortion accumulation

+ 256 RIREAE

256-level grayscale adjustable

+ HIEREHINERRIIA 800Kbps

Data transmission frequency can reach 800Kbps

+ SRIFETEZS 30 Mi/FORT , S RREREAI AT 1024 =

At a refresh rate of 30 FPS, the number of cascades can be no less than 1024
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Ihek i BH/Description of functions:

2020 A3 ICKTERRABRLETST, , RAPZEBILIUAEES. ThELEEMLIS | 2K DIN infT5RAY
#E | 12088 24bit j5 , DO inOFF R AEERE | T F— N ECHRMEAEGE. Tk <r , DO O—Hi

. LWRHTERISARIGHRYEEE | WE RGB S HTRIERICEIRY 24bit HERFENARAZEHES | BIRAR
=E. W5 DIN mHEINES/ RESET 55, OHBREEINEIREET , CRIBEXESERREFRUGT
RIEHE | FEIRIGETTIARY 24bit BUES | BIY DO MEEREUE | KTIRERBZIE] RESET 7381 , RGB SE{R
AR, BRI 80us LA EARFEY RESET #5/3 , KTERAIER RGB & A ISTRIENIZ #IgB Ry 24bit HiEREE
NARLZES | BRAERE.

2020 IC lamp beads sealed in a single line of communication, the use of zero-return code to send signals. After the reset, the
chip receives the data from Din. After receiving 24 bits, the DO begins to transmit the data for the next chip to provide the
input data. The DO was pulled down until it was retweeted. At this point will not receive new data, BUILT-IN RGB chip
according to the received 24 bit data generated by the duty cycle signal, display different brightness. If the DIN input signal is
a RESET signal, the chip will send the received data to display, the chip will re-receive the new data after the end of the signal,
after receiving the initial 24 bit data, the data will be transmitted through the DO port, before receiving the Reset Code, the
RGB brightness remains the same. After receiving the low level RESET code above 80us, the RGB chip inside the lamp will
display different brightness according to the different duty cycle signal produced after receiving the 24bit data just now.




Part No. :XL-2020RGBC-WS2812B

XINGLIGHT

HESH

Electrical Characteristics

XS, (Ta=25T):
Electro-Optical Characteristics(T a= 25 °C)

AR

Operating Current

IDD - 0.5 - mA

R/G/B YKz HL 7T
R/G/B drive current

DI /= H TR
Di High level input

DI ik H~Por A

Di Low level input

WERSH (Ta=25C)

Absolute Maximum Ratings (TA = 25 C)

ILEDO1 - 5 - mA

VIH 0.5VDD - - \Y

VIL - - 0.25VDD A%

2% ] REn| LK 1vA
Parameter Symbol Range Units
':I:t N,
Prrg B vdd -0.5~5.5 v
Supply Voltage
R/G/BIi t iy 117
1
R/g/b output port voltage withstand Vout 3 v
TN
SN Vi ~0.5~Vdd+0.5 s
Logic input voltage
T A o o
Operating Temperature Range Topt 30470 C
fifi A7 2 .
T —20~ C
Operating Temperature Range st 0~ 60
S R A S
RS MSL 5a i
Moisture sensitive level
ESD fiif 5 (HBMD
ESD WITHSTAND VOLTAGE VESD 2K A%
(HBM)
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R TAETE R (s, Ta=25T, vDD=5V)
Recommended scope of work(Ta =25 °C, VDD = 5V without special description):

28 Ziine) =2\ L i =P LA
Parameter Symbol Min. Typ. Max. Units
i :
Pk VDD 3.5 5 5.5 \Y
Supply Voltage
N=Nz=3
LA Ta -30 - 70 C
Operating temperature

WELED%%{/Euilt—in LED parameters:

i EE?BH& (nm) ﬁj’ﬁ.gﬁlﬁ (mcd? LA *%{fri (mA) FR S A
. Main wavelength Luminous Intensity | Operating Current o e
Luminous color Test Condition
(nm) (mcd) (mA)
R 620-630 200-300 12 DC5V
G 515-525 550-750 12 DC5V
B 465-475 100-200 12 DC5V
RXRSHE (BAERHISH, VDD =5V, Ta = 25°C)
AC parameters (unless otherwise specified, VDD =5V, TA =25 °C)
% ﬁ% I N
SH G RN | R | ROk | A MR
Parameter y 1 Min. | Typ. | Max. | Units Test Condition
. .
Hdle A 5 DATA ) 200 ) Iz )
Data transfer speed
R/G/B H ) PWM S5
PWM FREQUENCY OF R/G/B fPWM - 1.5 - kHz -
port
B R AR tPLH - 0.21 - us DI DO {55 K, DO i
Data forward transmission delay | tpHL . 021 } us XoJ 1 471 % FL S 30pF
T F1 {TLH - 0.018 - " .
DO B Y FeERET 1 = DO i 115 5713 F1 A3 0pF
Do level transition time {THL - 0.018 - us
RGB [ HLFEE 3N [R] (7 1) tr - 0.15 - us ILED=5mA, RGB i [l 54
RGB Port Level Conversion Time 200QHfHZ VDD, X Hh A%
(Note 1) tf - 0.40 - us i1 %5 30pF
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Brightness grading

7T Red T17 50 150
%+Green P11 200 400 med IF=20mA
¥ Blue T17 50 150
(N =

Color temperature grading

I Red HRO02 620 625
%kGreen HG25 525 530 nm IF=20mA
W Blue HB45 470 475
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SURY R H 2%

Typical Characteristics Curves
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T T

—> < —>
90% 90%
10% 10%

90% 90% /
VRGB
10% 10%

BYFFiEAZE :Time sequence oscillogram
1. FI RS AY.
Input code type:

TOL

TOH

TIL

-
k
-

r

TIH |

Trat
RESETH8




XINGLIGHT

2. IBAEIEA]. Code type time

Part No. :XL-2020RGBC-WS2812B

iR AR w/ME HAE BKE BAfT

Timeline name Min. Typical value Max. Unit
T i 7T A 1 0.89 us
TOH 0 fid, &y PR (] - 0.25 0.47 us
TOL 0 i, &K HESFHE] - 1 - us
TIH 159, ey H P ] 0. 58 0. 85 1 us
TIL 1A, AP TE] - 0.4 - Hs
TRST Reset 5, A =~} [E] 80 us

AR ARIEEE

“0” ES%EE,:'ZETJTELZ\@E/J \a: 0.47us ' é&?&

1" ISR AARAT 0.58u

Note: Controller must send data “0” Code High Level Time is less than 0.47 US; data "“1" Code

high level time is more than 0.58 us.

3. hiFIEHKR: Protocol Data Format

Trst+25— Lt Fr 24bits #4 + 25 — M0 F 24bits 4 +...... +55 N Ot 24bits %1
£
+Trst 24bit K H R E5H): =L
G7 [ G6 | G5 (G4 {G3 (G2 Gl (GO {R7 |R6 [R5 |R4 [R3 |R2 [RI|RO|B7|B6|BS [B4|B3 B2 |BI
€I L3 IWIREA
Data transmission method
Reset Code Reset Code Reset Code
>=80us >=80us >=80us
-4 Data Refresh Cycle 1 > - Data Refresh Cycle2 ———————1#]
Dl First 24bit data | Second 24bit data | Third 24bit data | First 24bit data [ Second 24bit data | Third 24bit data I.N
R|L|B|R|GC[B|IRIGIB[" R|C|B|RJG]|B|R[C]B|
) l‘\:cnmlz-tblnlnm[ Third 24bit data | . |'-.=mm124bn data | Third 24bit data ] ve
D2 [RICIB[R]CB| [RIG[B R[GB]
_
D3 R C B .-e e l{ G B .8 e
Dn aee LE X

D1 A4 MCU i K %dE, D2, D3. D4 ik e i H sl Bk 1 5dE -
Note. D1 is the data sent by MCU, D2, D3 and D4 are the data automatically shaped and forwarded by

cascade circuit.
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EEITAN

Connection mode:

L b1 GND

R n
. j - j ’ j
)i GND - —DDI GND

VSS DAT

0a !
gg%ll gﬁ — VoD Do VDD DO (— ~ VDD po¢—D0
. ontrofler L o d

; =|:1 L 1 l “ cl l
104; 104; 104-:[

o | BV / Chip cascading method:

D1 D2 D3 D4

i¥/Note :
| FETELRRY |, NBEREERS, Mz EST 4 ;

In the line, should avoid the power cord, the ground wire too fine.

2. P RN AP TR E N ITFIRR S M E. KHERMEYERAES | SIS EFERF
fHl , ERASYETRIERFREE  RIKERESPFENARK.

In the application of the product, there are big differences in the number of the cascade of the driving lights,

the configuration of the controller parameters and the quality of the driving power, we are not committed to
meeting all the application requirements of our customers.
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Reliability Test Items And Conditions

Ay bE N #14‘\ | 3 . S,
ST R JESD22-B106 | Tsld( 5l i #% i 2%
Reflow soldering heat resistance AP . 0/22
tost F£)=260°C, 10sec 2 times
YL FEE (R JESD22-A104 40 C 30min 1y 00 p
T w ) Smin 100 cvel 0/22
emperature cycle 100°C 30min cycles
U -40 °C 15min 1 |
Thermal Shock JESD22-A106 Smin 100 /i34 0/22
100°C 15min 100 cycles
7805 d
Environmental F==R e I 1000 /MR
order High temperature storage JESD22-A103 Ta=100C 1000 hours 0/22
NP <
(it £ JESD22-A119 Ta=-40C 1000 /)it 0/22
Low temperature storage 1000 hours
On 5min -40 'C >
e Ly 15min
V] 7 JESD22-A105 . 1000 J& 11
Intermittent lighting test 1l =15min 1000 cycles 0/22
Sutie OffSmin 100 C > Y
15min
A\‘nl ]
2L firifl it JESD22-A108 Ta=25C 1000 /)i
Aging life test IF =5V 1000 hours 0/22
BRI
Operation TR IR
sequence High temperature and humidity JESD22-A101 60 CRH=90% 1000 /J\ETJ- 0/22
aging test IF =5V 1000 hours

%%{ﬁ?ﬁTest criteria

DC=5V His f 7 AL cEVe
BB v i X0.7
Luminous intensity DC=5V, typical specification Initial data
electric current X0.7
DC=5V, i f% S 7 TEHEIT B
e el w
Resi HLIL HERTEIiEIN
esistance to --- DC=5V tvpical ficati No dead lich -
welding heat =5V, typical specification 0 dead lig tor
electric current Obvious damage
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SR

Outline Dimension

EmHE i iR

z 8 I WE%
’ - 2 VA A
- T T | B
o 05| 0,85
LED5| =B -
LED pin diagram:
E T A 7 = T 1 A 7 =
3Dl | (26nD 26nD P q spi
4VDD 1DO 1D0
D ° (
#vE: LR RS 54735 9mm
Remarks: All dimensions are in millimeters.
2ARFREAZEN: XX £0.10mm ,X.XX+0.05mm
Unmarked tolerances: X. X = 0.10 mm, X. XX + 0.05
LED 5| I Th&E:
LED pin function:
S HFS s ThREHR
Pin No Symbol Function description
1 VDD B & ) IE B¢ Positive pole of power supply pin
2 DOU & 5 BdE b H Signal data output
3 GND Fz i Grounding
4 DIN = ‘584 N\ Signal data input
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XINGLIGHT Part No. :XL-2020RGBC-WS2812B

a% (1)

Packaging (1)
| Carrier Tape

Polarity &£/ S
,3 0
0.26:005 ¥ =
¢ -
_;E o -
= i l g 8
\. > R
o :
: gl : \
205401
B mm, REAZ:  +0.1mm
All dimensions in mm, tolerances unless mentioned is 0.1 mm.
4+ % Reel Dimension
1 13.0
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a3 (2)

Packaging (2)

> Bi#AfiNe e A % Moisture Proof and Anti-Electrostatic Foil Bag

R
—% =4

— TR
Prisin AR fl R it
= /
3 =§,_h
e e — m“ﬁllm

Capactiy 5 or 10 reels per box (PFIfEEEE: 508100%&)

{ #REEA: Label Explantion

LOT NO: #KfER
PART NO: 7= @HE
BIN CODE: ™ fi4#%
WL: HKTEE

IV: iR

VF: BETEE

#o XINGLIGHT ©
LOT NO:J2203150X610

PART MO:-XL-1608UGC~-04

BIN CODE:0&033863
(N RNR AR TR

WL:525-578 M
1Y 207-249 WCD
VF:2T-2B YW
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BERS (D

Guideline for Soldering (1)
1. FRBEAFRE

Hand Soldering

HEFE I TIRART 20W HUISER, ARIERHIRER IR LR FFAE 300°C LA, HARA bl R REHET — R
B2, RSN RSN A ST 3 8.

NFHRES BRI EERIES S LED P~ M 8k, 52N 0.

A soldering iron of less than 20W is recommended to be used in Hand Soldering. Please keep the temperature of

the soldering iron under 300°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 ofthe product is often started at the time of the hand soldering.
2. [EIgEAREE:  HERAH LT A R R AT

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

IR i 2Rt T A A
s {IC il AR S ( Tsmin) 150°C
Bt Pl T (Tsmax) 200°C
PR X i (8] Tsmin to Tsmax)(ts) 60-180 8 e Toctts
5P 417+ EEK (Tsmax to Tp) <3°Crs e T \ -
AR BE(TL) 217°C  Temd0T _ _ ! !
ok X AR R i (tL) 60-150 S gTwﬂl—;f”fﬁ T N
WAL I (Tp) 240°C § //'Tmm" \\
el . X A5 B I [ (tp) <108 5 f/
Fee i e <6°C/S f -
I 2 WEERE P <6 min e

o R R AT IR

Reflow soldering should not be done more than two times.
o TERIEET R AT, EAEXS LED R R 7.

Stress on the LEDs should be avoided during heating in soldering process.
o ERRSERJE, AT PRERIEIRZ ), AT HAR AR

After soldering, do not deal with the product before its temperature drop down to room temperature.
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BERS (2)

Guideline for Soldering (2)

3. H:

Cleaning

FEIEF Jo HEA S PR BEA TG, B AN T 30°CIIZRME NRRSE 3 708, AmT S0CHIZM FRZE 30
Fho A HADSRALIE RN BERT, 5 S AE I RIE R A LED (3 BN U I 51 7038 Bif o

IR TR A RN TS, R K IR A RN 300W, SN ATEEXT LED &Rt 1R B AR
OIS BB Ve sk R 5 2% LED 38 g .

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 pretest should be done to confirm whether any damage to LEDs will occur.

4. BHL RGBS

Selection of solder wire and solder paste:

A E R EIR I IR B 22 8, OSBRI BRI ) = 5 3O3R I B AR 2 AT 2 O, S BURE
AR, led AT BRTERL A K.

Selection of solder wire and solder paste: do not use solder wire and solder paste containing sulfide or bromide, because

sulfide or bromide will chemically react with the silver layer plated on the surface of the support, causing the silver layer to

become black, and the attenuation of led lamp beads will become larger.

* R R SRENIEAER T PCB SRR R E . FA L2230 2 R,
T R A 5 R FIPCB L T AR 422 B 2 SR ff 8 AR T 8
* Note: This general guideline may not apply to all PCB designs and configurations of all soldering equipment.

The technics in practise is influenced by many factors, it should be specialized base on the PCB designs
and configurations ofthe soldering equipment..
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EHEEEmW (1)

Precautions (1)

1. W
Storage
o ATREREE PR DR AR AR, IR TR, RITEI S S SRR PRI T

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

minimum.
o JEE, PPEAUERHEREART 30C, @EART 60%RH ML,
Before opening the package, the product should be kept at 30°C or less and humidity less than 60% RH, and be

used within a year.

-« JFEE, PEERAUFBUEREEA ST 30C, BEART 10%RH FPEEH, HRGZE 168 /M (7R PfiE
M58, @ TAERTNRE AT 30C, BEART 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 168 hours (7 days). It is recommended that the product be operated at the workshop condition of
30°C or less and humidity less than 60%RH.

o XTRASSEN LED, MIRMGEAIRALAN, S A U BRI, BT
PERER R RUR . BURR A F: 60£5) °C, H84L 24 /NI,
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. .
Static Electricity
LT 2 SO AR A A S, IIIE A R RRAS,  AR IO R R 8™ e P DAEAE I A IR
WA B By P It
JITAT AR DG B0 2% AL A8 A0 S0 12 IR A e, ) P a0 20 R L HC At o7 L 5 o AR LG FR e I
PR TR, By, Pigpl TR DA, T8, BrEpeads, A A R b s By B i 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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FRHESET (2)

Precautions (2)

3 BHRR

Design Consideration

B, B LED MR AR RO, R, B G, S0, B
ks 223 RAR R AL, T SR MRS

BRI (A) 8, ZAHAS RO B4 LED M, ARG (B) hif, %k
FERFSLI MR T, LED MIERAUR (Vi) RN, Wi SBIZ MR, WREMEH S LED RZ T
L2 ) Ha

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 (Vr) of the LEDs. In the worst case, some LED may be subjected to stresses in excess of the

Absolute Maximum Rating.

A) B)

LED FURER 5 BRI H B A AR O TRLBE A SR M A B 3 . TR BEAIR LED AR
S AOCE A, BT AE BT IR 78 70 7% FE& BUR A [7]

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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ERFEEENR (3)

Precautions (3)

4. FHAEW:

Others

BT ERO M AME TS W IR R, ] g TR AR R SE = R e, WM FIRE
BEkE 21 E Sk S 1 e 2 M S s = 27 D Ty 3) (103 S/ R /7 = T T o I el N 1/ R A T R TR 5
e

When handling the product, touching the encapsulant with bare hands will not only contaminate its surface, but
also affect on its optical characteristics. 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.

i

/

f
- I —
T‘z\\ @

T—

=

LED IR EM 5B AR a5, 6270 AE . SRBURIRTE] . BB G AR 7). 8 R8T Je B I

A= G NIVSE =

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.

5. MEERYEE:

Safety Advice For Human Eyes
LED K6, EZ1EMAOOENE, Rl T—E6smima) LED, 586 A Aels & IR IR o

Viewing direct to the light emitting center ofthe LEDs, especially those of great Luminous Intensity, will cause

great hazard to human eyes. Please be careful.

0
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