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XL-50S0UWC-WS2812B

&*&ﬁi Technical

5050 X% BENAYN WA EEHRE

4§ 5 (Characteristics) :

* HMRSE (L/W/HD :5.0%5.0%1.6mm

outline Dimensions (L / w / h): 5.0*5.0¥1.6mm

*  RIGENE KRR LR B b/ Rk

Luminous color and colloid: iridescent white light/yellow colloid
* WAL ZH & ROHS 23K

Environmental protection products Complied With ROHS Directive
* JBBURTESES (MSL) :4-5a %%

Moisture sensitivity level (MSL) :4-5a levels

* EIA MohRiE R

EIA standard packaging

3@ T SMT W A B s A

Suitable for SMT automatic production

* T LA [RAUAR il 2

M4, (Product application) :

* BRRNT

Full color luminous words
* AU

Full color module

* RGIR

Point light source

* ARNT Ok

Full Light Bar

* BEBE. RIEHE

Pixel screen. Shaped screen

* P LED ZEAfilE A

Indoor LED decorative lighting
* I LED AhAL/ 1

NS
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A\
1. Fnﬁiﬁﬁ/ Product Overviews:

5050 Pt 1C o — HCH iR T B8 REOR WAL R A 10 S B 1 LED 255 BOSM 1R 5050 4
S8R JLrp Py B 1C A N b S B AT Pt S R A B e K e A i IR A PWML VR 1 LG
DL 6= LED {EHIREN RS . RARLIHFEE @RI S E EBENE, DI HHEUM MCU Lt
KB BRI, B B S B B Sk 24bit BUEBUE TR, X E PWM VEHIEEE, PUsH] A% LED
EURREN LG 0 T E . SRR 24bit SCE BT FRIR, FoA N BOR 200 Py oSO K v B M 5
R RS DO MR AT —J T Bk, HaRhiRL S — BT R &5, R fER> 24bit.

The 5050 internal IC is a kind of integrated high—quality patent technology single—line cascade constant—current drive
IC and high—quality white LED chip external control constant—current 5050 integrated lamp beads. The built-in control
IC includes data latch circuit, data shaping circuit, data forward circuit, dual oscillator, PWM modulation circuit

and three white LED constant current drive circuit. Adopt the communication protocol of single line return to zero code.
After the power—on reset, the DI interface receives the data frame transmitted from MCU, and through the data latch circuit,
the first 24bit data in the data frame is latched down, and sent to the PWM modulation circuit to control the work of
the constant—current driving circuit of white LED. After the first 24bit data of the data frame is locked, the remaining
data is processed by the internal data shaping amplifier circuit and then transmitted to the next stage of the lamp ball

through the DO port through the data forwarding circuit. Every time the frame passes through a bead, the data is reduced
by 24 bits.

2+ ﬁlﬁ%ﬁ)ﬁ/ﬁnctional characteristics:

2.1 A 5V

Power Supply Voltage 5V

2.2 [N N R Bk 12V

White light ports withstand up to 12V voltage

2.3 WE LA R AR

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

2.4 RFEATTHER (256 ZURKFEVTIED

Gray Level Adjustment Circuit (256 gray level adjustable).

2.5 WEHIREBEL R, RIERIEET 2 RPA 2 AR IE A R N
Built—in data shaping circuit to ensure that the data through the cascade will not generate wave distortion accumulation
2.6 il A & 800Kbps

Data transmission frequency can reach 800Kbps

2.7 HRHHERN 30 Wi/ FPE, & REETANT 1024 5

At a refresh rate of 30 FPS, the number of cascades can be no less than 1024
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Elecirical Characteristics

%jﬁgﬁ%ﬁ (INTHRFERBEE, 7,=25C, Vy=0V)

2H e i i
Parameter Symbol Range Units
LA Vdd ~0.5~5.5 v

Supply Voltage
et i Tout I v
White light output port withstand voltage
A L Vi ~0.5~Vdd+ 0.5 v
Logic input voltage
 LAFRE Topt —40~ + 85 C
Operating Temperature Range
fif £ 15 2 Tste ~40~ + 85 C
Operating Temperature Range
i U uSL - -
Moisture sensitive level
ESD fif/E (HBM) Veso ok v
ESD WITHSTAND VOLTAGE (HBM)

T BOARISBEVT R PCB RS EHUE B, SZhRR A A& T RS & 5 ME R — &
S, A ERE 4MELES PCB A, PLA B BEAR I HCAKR I . /Heat dissipation performance is closely

related to fin size, PCB thickness and layer number. The thermal resistance value in practical application is

different from the test value. Users can choose proper packaging and PCB layout to achieve the ideal heat dissipation

performance.

‘J’Eﬁl’ﬂ;ﬁﬁ T BH B, Ta=25°C, VDD=5V)

24 755 =UN Liikic) WK Ffir
Parameter Symbol Min. Typ. Max. Units
e Ik
Supply Voltage VDD 3.5 5 5.5 A%
TR °C
Operating temperature Ta -40 B 85
%Eﬁé}ﬁ ISR, Ta=—-40~ + 85°C, Vss= 0V, Vdd= 4.5~ 5.5V)
ZH G /0 Sy TN LKA
Parameter Symbol Min. Typ. Max. Units
Operating Current Ipp )
IR HLf ) 12 ) mA
White light drives current ILED
DI % EEEIZE,I%]\ VIH O65VDD _ . V
Di High level input
DI i HITARN Vi i i 0.3VDD v
Di Low level input
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EEEEEEEEEEEEEEEEEEEEEEEEEEEEE SEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
e LS TAESHOE T BARE AR A I B CRIERR & P e PR AR (AR 2 1 T 1 BLIR AN S0t H B 4L
T ARG E ETFERER S0 SEA T RIS 2, (B SR & FUR M T 32  Electrical operating
parameters define the DC and AC electrical parameters of the device within its operating range and under test
conditions that guarantee specific performance indicators. The specification does not guarantee the accuracy of
the parameters for which no upper and lower limits are given,

but the typical values reasonably reflect the

performance of the device

RWSH (BrIEReH %8, VDD=5V, Ta=25C)

ZH 5 | mh | A =/ N X A W 2%
Parameter Symbol Min. Typ. Max. Units Test Condition
AR AL foata | - 800 i kHz
Data transfer speed
FIG 16 PWM A% fewm - 1.5 - kHz
White Light PORT PWM frequency
" . . teLH - 0.21 - us T——
HOR R AL AEIR DI >DO {55 AEH
Data forward transmission delay DO ¥ 5 Hh 41 2% Hy 30pF
tPHL - 0.21 - us
o , treH - 0.018 - us
DO FEP LS 8] DO 3 1% b 445 1h 30pF
Do level transition time trHL - 0.018 - us
H G LS A 4 (8] (G 1) tr - 0.15 - us
White Light Port Level Conversion Time lLep=12mA
(Note 1) tf - 0.40 - us

VE L 8T kA e T RN R R Ay, e BUERGRAR, ANSENE R

Note 1: To reduce the impact of RGB port switches on the supply voltage, TR/TF is slow and does not affect the lighting.

DI / \

T PHL

> -« trin ~ t
90% 90%
DO ‘
10% 10%
— tr - > tr -
90% 90%

VRGB

= 10% 10%

/]{ 22 iﬁéj‘ﬁi’\‘%@ (Note 2: Schematic Diagram of the AC parameters)

WE LED jéQﬁ/Built—in LED parameters:

KB [EHEC) RIEHEE (med) AR (mA) MRS
Luminous color Color Temperature (K) Luminous Intensity (mcd) Operating Current (mA) Test Condition
ww 5500-7000 4000-8000 12%3 DC5V
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mﬁﬁ‘%%/Description of functions:

5050 3 TC KT BRI B4l iy 30, SRR K 7 SRR E 5 O E LR BRI UG,
B DIN ST R B, BEURE 24bit J5, DO 3 I JF R R BUE, R —ANE R A4 A 5L
Yo FEFRZAT, DO O—HAH K. BT BRSO EHE, W E FDGG A iR IE R
24bit BEJa P ERARE S B HE S, IR . IR DIN fnfi A5 5 4 RESET 55, it
R B BARIE B, SR RS S AR a B R OR B, RIS TR 24 bit
M), W DO MR AE, T ERAEBCH B RESET A% AT, FOLRERFFAZ, Hiii sl
80us PA LA HE ¥ RESET A% )5, AT kP& B 0GR A REAR P WA Ui 21 1 24 bit edls Jo 7 £ A
Al G E S, RIAFRRE.

The 5050 INNER-SEALED IC lamp ball adopts the single-line communication mode, and uses the return—to—zero
code mode to send the signal. After the power-on reset, the chip receives the data from the Din terminal. After
receiving enough 24 bits, the DO port begins to forward the data for the next chip to provide input data. Do Mouth
is pulled down until forwarding. At this time the bead will not receive new data, the built—in white chip according
to the 24-bit data received after the generation of different duty cycle signals, showing different brightness.
If the DIN input signal is a RESET signal, the chip will receive the data display, the chip will receive the new
data at the end of the signal, after receiving the beginning of the 24-bit data, data transmission through the
DO port, when the low—level RESET code above 80us is received, the white light chip inside the bulb will display
different brightness according to the different duty cycle signal generated by the 24bit data just received.

1) Eﬁﬁﬂ%ﬁ?{/Chlp cascading method:

D1 D2 D3 D4
—] DIN DO [—{]DIN DO [—{]DIN DO [—

2) i&?}g’ﬁ?iﬁj/Data transmissions

RST

BRI >100us Bt ol i A —

DI| F— 24bit || B 24bit || F= 24bit E—dbit || H A 24bit || 5 =/M24bit
D2 W AN4bit || A=/ 24bit BAN24bit || 5 =M24bit
D3 =N 4bit =N 4bit
D4

E: Hid D1 A MCU 3 &% HI8E, D2, D3 D4 Y2 Bk v ik [ sh 3 4 K I BUE «
Note: Where D1 is the data sent by the MCU, D2, D3, and D4 are the data automatically transferred by the cascading

circuit.
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3) 24bit i&*}%%*@/?l bit data structure:

WIW | W(WIWIHIW W WW WR(W]W WiW (W W WW W
HEAEEIRIEAE R AR mE AR 38 N AR - BERE B 5| g 1]
H‘E _‘l%_/fj%jio Note: Higher-level starts.
4) Hﬁ?%%ﬁ/Sequemial wave map:
|-' T _data -—-I
045 e TOH-»f«—— TOL —»
175 «—— TIH —»<TIL-»
Reseﬂl_% - Tres ——»
5) ?%%U%E%EEEEX/COHUOHH Transmit Code type requirements:
ZH 5 BAMA | AME =N} LA
Parameter Symbol MIN. Typ. Max Units
ﬁ%fnlﬁlﬁﬂ ToaTA 1.2 1.25 - us
Code period
0 i i P 18] TOH : 0.25 0.47 us
Zero Yard high-level time ’ '
0 ALK HL 1 [F] TOL - 1 - us
Zero Yard low level time
1 B I R T1H 0.58 0.85 1 us
One Yard high level time
1 A i TIL - 0.4 - us
One Yard low level time )
Reset H{I% HL i} [i] Tres 80 - - us
Reset Code Low level time

VE: IR REEIE 0 P R AN T 0.47us; BUE “17RS i H SIS [R] 625K T 0.58us .

Note: Controller Must Send Data &quot;0&quot; Code High Level Time is less than 0.47 US; data &quot;l&quot; Code

high level time is more than 0.58 us.
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E‘ZFE@%%E/Application Route Diagram:

YRR 5V (W N E®7R) /Power supply voltage 5V(as shown)

i i
#“I I“I __|||
s 3 4 3 4 3

i
]
[}
L]
—

2
L1

r
!
DIN _VvsS i [ DN V

VSS  DAT N E S5\
=rldE E
Controller !
- 1

—| vDD DOUT 29 | =2| VDD DOUT
_ ]
i
1

1
5V F——“|w F——WIw |g—4w

]
I
I
|
(9

7 /Note:
L FEAE LRI, i HL 2R . bk e 2k 4H ;

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

2. 7% it N R AT BRI R LA AR S B E . IS R PO A RO ZE S, OB LR AT, %
JAT5 550 EATIRAE = i A 1, FRA) AN AR R % T R R R

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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AV B 2%

Twpical Characteristics Curves

=TT

" \ WERES BRE SR
. ?tl%ﬁ?ﬁﬁgﬁ Forwaord current derating curve Vs.
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Reliability Test Items And Conditions

*A] FEESCIE TR B Reliability Test Project

Eiin% IiH AFRAE M SEE M) | e | Rldiee
Description ltem Test criterion Test condition Testtime Qty Fail oty
Frtmilhia AT oo

*| =, + ) —3
Lifetest Lifetestiroom temperature) JIS7021:B4 Ta=25C+5C, IFF12mA 1000Hrs 22 0
e — JIS7021:B10
I 74 oo
. B ¢ +
Hightemperature store MIL-STD-202:210A Ta=85C+5C 1000Hrs 22 0
MILSTD-750:2031
~E N
{7t JIS7021:B12 Ta=35C+5C 1000Hrs 22 0
Low temperature store
AR o
JIS7021:B11 Ta=85'C+5C 10004 2 0
i IS
High temperature/ |\ < o0-103D RH=85%
PRI humidity test
Ambience 30min
test JIS7021::B4 3 . 3
A MIL-STD-202:107D A0CESC100C 1000y 2 0
Cold / Heat strike test 3 ) 5C yaes
MIL-STD-750:1026
S5min 5min
5min  5min  5min
ABGEARIIRR JIS7021:A3 35C~25C~85C~
Cold and heat cycle MIL-STD-202:107D 35C 100Cycles 22 0
test MILSTD-705105E | 30min  5min  30min
S5min
*H| Wi AR HE Judging criterion:
- SEIG KA | WA v
I H FF5 ) o
Experiment Criteria
ltem Symbol " -
condition Min. Max.
Forward Voltage
VF IF=12mA ——— Initial Datex1.1
1E 7] B &
Reverse Current IR VR=5V 1uA
S Je] B
Luminous Intensit
o y IV IF=12mA Initial Datex0.7
ROCRE
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Qutline Dimension

IEmEmE

54

| M GAEEE PR

03,95 |

) e B

3.85

HHEE

54
7 7
7 7
'

3.8

2R RHE

7/

54

VEfi#/Notes:

2| V) 7

20 25

1. Fﬁﬁﬁﬂ“ u%ﬂéﬂyiﬁmn dimensions are in millimeters.
2. RAMEAZEN: X.X £0. 10mm , X. XX+0. 05mm/Unmarked tolerances: X. X + 0.10 mm, X. XX + 0.05

51 B L ] 2 5| BT -

1 Vcc[/ DIN 3

, Dout ] GND 4

DOUT

WoREHE RS (800K)

Display data cascade output (800K)

VCC/VDD

S TC HJRIE J2 FOGIERR

INTERNAL IC power supply and white light positive electrode

DIN

SoREFERI N (800K)

Display data input (800K)

GND/VSS

T R

Signal ground and power supply ground
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B/ (1)

Packaging (1)

R S5EAR~T Belt and disk dimensions

4 ‘Use Feed Dlrectlon

B ——D

0.21

175

|
A
!
J
]
J
b
j|
L] \E/

N
P,
7
Sl

koA

_5|5_

}

& B0
|78

9.0
1£.0

Bk L. DL RS A7 44758 mm
Remarks: All dimensions are in millimeters.
2. REFHIARE A Z B RST A 23575 +0. 25mm

Tolerance is =+0.25mm unless otherwise noted

<+ BE#HERHENHFRETENHAE Disk and carrier belt direction of roll and hole dimensions

R F
o\o o 0l0o olo ¢
1
{FRReh | L | e (R £ = | | S | e | : o | | :
| | I I ] | : | I ] | | [ ] ] 10
| | 1 ] ] | | | 1 ] | | [ | | [
| | Lid | B | | | I | el | S | : | | RS :
! L I
T T RETRES | S0nmans | F 5 60maY |
AR SANGHAL | EWRETST
Y P




XINGLIGHT Part No. :XL-5050UNC-WS2812B-6000K

a% (2)

Packaging (2)

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

g W
—— FHRl

BRI AR

IE = sl —— /7
H= - - - .

XINGLIGHT

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

{ #REEA: Label Explantion

LOT NO: #KfER
PART NO: 7= @HE
BIN CODE: 7= 4%k
WL: KR

IV: iR

VF: BETEE

I 3

# XINGLIGHT ©
LOT NO:J220315CXG10

PART MO:-XL-1608UGC~-04

BIN CODE:0&033863

QTY: 4000PCS
525528 WM :

I¥: 207-247 WCD
VE:2.7-28 ¥
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BERes (D

Guideline for Soldering (1)

1.

ERBEANTRE

Hand Soldering
HEE WA BB E T RSO0~ M TR DRI T 30W  [ksek, JRERmH ki 4 200
TR FFAE 300CLAN, HARASHMA BT — R, SRR B AT 3 7,

NTFIEFLRE P BIAEARAE 5 51 LED 7 SR, B2/ 0D H

Manual welding is recommended only for repair and heavy industry situations. A soldering iron of less than

30W 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 of the product is often started at the time of the hand soldering.

2.

Bl A DU mIAR i B AT

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

Temperature ('C')

2751
250 ARg : 10s Max
225 215 ¢ o
250

200 o 225 | 2T s
175 -l | i N\ ~6CJs Max

o 2000 4ep 1 |
1oF 2 st | o
125 § 150 -1 !
100 £ 125
75 £ 100 b
50 75

e
50 4Tls Max
25 4TIs Max
0 ls ) L 1 L 1 L 1 25
o2 0 1 L L 1 L L | L
0 50 100 150 200 250 300 330 0 50 100 150 200 250 300 350 400
Time (S€c) Time (sec)
A FE Lead process TCHFHIFE lead free

[IAUF R R REEATINIX

Reflow soldering should not be done more than two times.

TR HRIERE T, 1 AZXS LED FEAME )

Stress on the LEDs should be avoided during heating in soldering process.
FESRFRTE G, A i TR =R e, AT HAhAL .

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. ¥

Cleaning

TESRR A IR A T D, (ERBEAET 30°CINsME NREEE 3 208, Am T S0°CIs M

% 30 b,

i P A SRALA FNE B AT, I RIS LED (K33 R AT S0 R 48 0036 R 15
R RE T MR A RIS, — R R A N 300W , HIUATHEXS LED &ldifh. iHlRYE

HARR) RO aimve sk 2 B axt LED &t .

It is recommended that alcohol be used as a solvent for cleaning after soldering. Cleaning is to go under
30°C for3 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.

* FERK: S BRARFENHANEH TAE PCB  BOPRR AL E . Bk T Z2ZREZ FE MY
Wi, 35 AR AR AE 1Y) PCB L TH AR 32 e a8 R I T 56

* 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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FEREREHR (D

Precautions (1)

(A 2

Storage

o A B R P TR ARG, IR TR, RITE A A — R A DR AF I 8] o

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

o JFET PURAUEBAEREA ST 30C, WEAET 60%RH fFMEH.

Before opening the package, the product should be kept at 30°C  or less and umidity less than 60% RH, and be
used within a year.

- JHEE, PRAUPBHERE AT 30°C, BEANET 40%RH MBI, HRAZAE 72 AN GR) A
il H5E. @WTAEABONREART 30C, BEART 60%RH.

After opening the package, the product should be stored at 30°C or less and humidity less than 40%RH, and be
soldered within 72 hours (3 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 W HARIEER LED , QRWR BB, B CH T A A A R, R T LR
RITEREME R MU 6025) C, #7824 /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. HpHa:
Static Electricity

FHAIHR S PR R, BRI USRS, APRISOU™ B 28 e FTUM (IR AR A 241
B BTt T AR SR B AL S N AZ IR, [ 06 2GR HCELA B L A LR R I o (SEPSIe e
T, PhEppdy, PR TR, TAREE T, Bighrsds, #O AR A 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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FERERF® (2

Precautions (2)
3. WIHBW:

Design Consideration

7
DC 5V // b4
POWER ’
R2
Controller VDD DouT, VDD DOUT L VDD Dout = g
— [ v “~ \\
] a ez ez & e
o L L piN  6xp| [t LpIN oD i By
: : ‘ : \
| |
GND J
o o

FESKER FH L e, DA L b E DNy Fde iR Bl 2] 1C Rl e 5 SN, RAEq
SEINSAH G R . AL, N TR TC RIS AR TAE, STERIE AR A M AN A] 2

L7 ST ARE FE A AN BRI

RN

2. PSSR S A T AR FERE. R1/R2, BRI SARAER AN, AR5 SEPUmE R bRy R P A
AN RU/R2 FIOR NIRRT RO BRIC R, S8, W R1/R2 BV, ATEREMES BRI, —BOEMAE 20-2K
QZIAHYE, HUCEFRVUIE £ 500 W/t PASEEMERTSIUE: R2 .

In practical application circuits,To prevent instantaneous high voltage generated by live plugging during
product testing Damage to IC internal power supply and signal input/output pins Protective resistors should be
connected in series at the signal input and output terminals .In addition, in order to ensure more stable operation

between IC chips The decoupling capacitance between each lamp bead is essential:
1. Itis generally not recommended to omit the decoupling capacitors connected at both ends of the pr... ;

2. The signal input and output terminals of the product must be connected in series with protective r...; Due to
differences in wire material and transmission distance; The size of r1/12 depends on the number of cascaded lamp
beads ; The more cascades, the smaller r1/r2 ; Long transmission distance between lamp beads, Generally
recommended between 20-2k ® Value between, The recommended value is usually around 500 euros; Based on

actual usage; R2 can be grounded .
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FREESEHR (3

Precautions (3)

4. FAhBIR:

Others

BT AN BT SYEPRRRI, tATREd T AR S G, I T RE RSP R A
FRIRAERURIEER, UMD hithsd B0, R b Rl RS, Bl st ie .

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
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on LEDs, especially when the LEDs are heated such as during Reflow Soldering.
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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. REERYBE:
Safety Advice For Human Eyes
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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.
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