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XL-SOSORGBC-WSZSIZB &*ﬁﬁi Technical Data Sheet

505005 i KR R E

4% ) (characteristic) : 5

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

Appearance dimension (L/w/h): 5.0x 5.0x 1.6mm A
*  ROGCEE KR AA: 15 5E FERGB/E Wik

Luminous color and colloid: high brightness RGB / transparent colloid
* R, FFHROHSER

Environmental protection products meet ROHS requirements
* EIARIG AR

EIA standard packaging
* @M T Az AL

Suitable for automatic mounter
* @ T RRE SRR

Suitable for reflow soldering process

M A4 (product application) :
* LEDAR AL TIT 8, LEDATRAARAL
LED full-color luminous character string, LED full-color module
* LEDARHIT 26 AT 2%
LED full-color soft light strip hard light strip
* AR IR AT
Electric equipment marquee
* BREEM, X
Smart speaker, fan

* Work, BER, SOLVE, LEDRERE

Display screen, pixel screen, point light source, LED special-shaped screen
Ol A T

Various electronic products
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FEiMER: Product overview:

XL-5050 & HLRAE4HII =88 LED IXZhIEHIEH, KA BREESEHL

XL-5050 is a single wire transmission three channel LED driver and control chip, which adopts
unipolar zero return code protocol

XL-5050 A HEREE RIREHAEIR. 5 SRR, RGET. BiRHARS, Ml BRENERE. KR
BABESREEIASRBEE, B3 ABmENEEERE R, RIERERBRERIESER.

XL-5050 internally includes power clamp module, signal decoding module, oscillation module, data
regeneration module and output current Drive module, etc. The data regeneration module
automatically reshapes and forwards the cascaded output data after receiving the data of this chip
to ensure The data is not attenuated during serial transmission.

XL-5050 P B4 B EAH, OUT/RGB ¥ 1 BRI\ Hi BV 12MA

XL-5050 built-in output current setting module, the default output current of OUT/RGB port is 12MA
XL-5050 R—AMEfRGIHE SRbHE TR RESME LED IR, HAMERRITIR% M SMD5050LED TERMEME, A
T —MEER A

XL-5050 built—in output current setting module, the default output current of OUT/RGB port is 12MA
XL-5050 is an intelligent external LED light source integrating control electricity and luminous
electricity Its outer road

The line is the same as the conventional SMD5050 LED lamp bead, and each element is a pixel

XL-5050 R KA BRLERTR, KAREENTRAREES. SHAELBEM/E, #% DIN ITRIOBEE, BX%
24Bit J&5,DOUT SmiTeafsREEm, AT SR RAMALSE. R KZE DOUT O—EHfK, SR EZH
HI%dE. &H OUTR, OUTG, OUTB =4 PWM #ilh DRIEZEZ N 24Bit#dE, KHEMAMKARSZWHES, %G
SREBE Ms. R DIN SMAE SN RESET (55, SAKEIINBELER, SHHEZESEREE
BB HEIE, EEZRIFIAK 24Bit ¥EE1EE DOUT 3O E%E, SHERERESZS RESET 155 RIOUTR
» OUTG, OUTB JR#IHMARKFAIL, LR H| 80us LA LMK RESET #3J5, SR R#EZ 2 24Bit PWM Ak %
#HE OUTR, OUTG, OUTB k.

XL-5050 chip adopts single line communication mode, and sends signals by returning to zero code
After the electrical reset, accept the data from DIN. After receiving enough 24Bit, the DOUT starts
to transmit the data, Provides input data for the next chip. The DOUT port is always pulled down
before forwarding, and the chip is not connected at this timeReceive new data. Chip OUTR, OUTG, OUTB
three PWM output ports according to the received 24BitData, send out corresponding signhals with
different duty cycles, and the signal cycle is 4MS. If DIN inputThe signal is RESET signal, the chip
will send the received data to display, and the chip will reset after the signal endsReceive new
data, and forward the data through the DOUT port after receiving the beginning 24Bit data, Before the
chip receives the RESET signal, the original output of OUTR, OUTG, OUTB remains out of alignment.
WhenAfter receiving low—level RESET code above 80us, the chip will receive 24Bit PWM data pulse

widthOutput to OUTR, OUTG, OUTB.
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XL-5050 R KA B BHEEREAR, ERZEHPRBEANBAZESEERRE], 2R FEE XK. 5lmk
183 —A 1024 FKEL, ERIRIFRE 1024 X0.4 X2= 0.8192ms G HIBIRERF A 0.4 ps) , REHE
(EIAPETRETE

XL-5050 chip adopts automatic shaping and forwarding technology, so that the number of cascades of
the chip is not affected by signal transmissionLimited, only limited screen speed requirements For
example, we design a 1024 cascade, whose screen time is 1024X0.4 X2 = 0.8192ms (the data delay time
of the chip is 0.4 g s), without any flicker.

45 BH: Characteristic description

1. BEJERARE: 3.5-7.5V

Power input voltage: 3.5-7.5V

2. OUT R/G/B 1EWifE: 12mA

3. Top SMD WEREERLERBESMERL BAITREIER IC

Top SMD is internally integrated with high—quality external control single wire serial cascade
constant current IC

4. EHIE HEFERE SMD 5050 Jua s, MR—ANEERMEER R, AERRYN BB KBS
The control circuit and chip are integrated in the SMD 5050 components to form a complete externally
controlled pixel, with uniform color temperature effect and high consistency

5. NESEREH , EA—MEAKIGESFETREERERmE, RIEL KEEE & m 88 & & 2
Built in data shaping power, any pixel receives the signal and then outputs it after waveform
shaping to ensure that the line waveform distortion will not add to the circuit

6. BRA EEBATIT

Default power on does not light up

7. KEATIEREE (256 HKERED

Gray scale adjusting circuit (256 level gray scale adjustable)

8. BIEEIY: HSeA BInHIE B3R e L5 B

Data shaping: after receiving the data of this unit, the subsequent data will be automatically
shaped and output

9. NEEHENRREERY S

Built in high precision and high stability oscillator

10. EAEHIEFLH, FILRAEER

Single line data transmission, which can be cascaded infinitely

11. BEEHIGEEER

High data protocol compatibility

12. HIERIEHEZE: 800Kbps

Data transmission rate: 800Kbps
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HESH

Electrical Characteristics

KESH (Ta=25C):

Photoelectric paramers (Ta= 25 C)

EIPANCENEN

input voltage

Vin

RGB %t i I i
RGB output port
withstand voltage

Vds

RGB %t FL Uit
RGB output current

Loll

MA

(LR NGV
High level input
voltage

Vih

(IEEREPN

Low level input

Vil

PWM Al
PWM frequency

Fpwm

KHZ

Static power
consumption

LDD

MA

FFeiE (A ERFBRUEEH, TA=25T,)

N ALY 27
A feAid FDIN | - 800 1100 kHz
Data transmission rate
N
(L e A 500 ns
Transmission delay time
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BRRLEXHUEE (Ta=25C)

Maximum absolute rating (TA = 25 °C)

l%ziﬂ BIRHLE Vin 3.0~7.5 \Y
Logic supply voltage
A T EE
RGB % Hjl@ I A Vds 75 v
RGB output port withstand voltage
N B AA
SN FELIE % -0.5-5.5 %
Logic input voltage
RGB it} HL it
1 12 MA
RGB output current Lol
NI=|
- iR E Topt -40~80 °C
working temperature
S N=
fft 171 2 Tstg -40~80 °C
Storage temperature
ESD i [ \%
5K
ESD withstand voltage Vesd
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SRS

Brightness grading

Part No. :XL-5050RGBC-WS52812B

K07 200 400

I Red
R13 300 500
K30 800 1000

2% Green med [F=20mA

703 1300 1800
K07 200 400

% Blue
R14 500 700

B 204«

Voltage grading

ZIRed N20 2.0 2.4
%xGreen N22 2.8 3.2
% Blue N22 2.8 32

[F=20mA

(=N -Dig=F

Color temperature grading

SRed RO 620 625
Z] Re

HR56 620 635

G13 525 530
%rGreen

HGS53 520 530

PB12 465 470
W Blue

HB35 465 475

nm

I[F=20mA
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SURY R H 2%

Typical Characteristics Curves

Spectral Distribution
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hA2H (Ta=25C)
Dynamic parameters (Ta=25 °C)

B AL S b2 67% (B 1)
Data transmission speed fDIN o 800 o KHz Duty cycle 67% (datal)
DOUT &z | TPLH 500 ns
DOUT transmission DIN—DOUT
delay TPHL 500 ns
lout EFH#Y [ Tr 100 ns VDS=1.5V
Jout rise time

DN A S
TFLH TEHL IT_PI T_;'_‘
D I:I U T _/1/ \—,‘4_%1 glﬂz&

B3R AZE Time sequence oscillogram

1. FNSHY
Input code type:
058 — TOL _:
15 N L
— Trst




. Part No. :XL-5050RGBC-WS2812B
XINGLIGHT

2. F%IEtE]: Code type time

T 5 7 & 344 0.89 us
TOH 0%, &P (A 0.2 0.295 0.35 us
TOL 0 f5, R HL~FH [a] 0.55 0.595 12 us
T1H 105, & HFE A 0.55 0.595 12 us
TIL 105, & HL P [a] 0.2 0.295 0.35 us
TRST Reset i, i i [A] 80 us

I 5P, e HERE SR 0.9us;
Note 1: When writing the program, the minimum code cycle is 0.9us;
2: 0 fih. 1 A% AP () 42 8 B R A RUE VE, 0 19, 1 A AR AP I (] 25K/ T 15us;

2: The high level time of code 0 and code 1 shall be within the range specified in the table above, and the low
level time of code 0 and code 1 shall be less than 15us;

3. Wi HIERKR: Protocol Data Format
Trst+28— 5Lt i 24bits £ +25 B0 - 24bits £di+...... +55 N JC F 24bits %
e
+Trst 24bit K EEXHR 451 &L

G7 {G6 (G5 | G4 (G3 (G2 |Gl [GO|R? |R6 (RS (R4 |R3[R2(RI|RO|B7 B6 |BS|B4|B3|B2|BI

/&L YIRS
Data transmission method
RERESET
CODE
= Blus RERESET
% CODE
K EOEEsTEA 1 soERIETEY 2 ——————
D1 _| S—tweaerr | E—twaaen | S=tmaasmr $—m2een | B_1w23E0T | sm=twoanrT |
D2 | @=wzeer | sm=waser | m—tuseer | sm=twaserr |
D3 E=tz248lT | E=tu2aBIm
D4

¥: o D14 MCU i k%%, D2, D3. D4 gk B i [H sh Bk 15 -
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:

ol 4] 03 D4
=™ DIN DauT DK DOUT DIN DOUT =

Y

B &2 B3

LY R 104 U il gy
TE: LOONZ BRI L A IR BAE AT, WA AR AT Bk A B o
G R 2 7 B B SO B T

Connection mode: capacitor connected to 104 chip capacitor

Note: The red color indicates that the circuit and the pad capacitor play a filtering role, and the patch is pasted
according to the position of the lamp bead gap.

If the line needs to be changed, adjust according to the foot position.
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AR

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

.. =5V #i ] WL %
B DC=5V, #ff S ! ILGE €
Luminous v it X0.7 ===
intensity DC=5V, typical specification Initial data
electric current X0.7
= i 1] 4
L DC svgff,j%ﬂﬂi ?Elzﬁjg?
Resistance to --- DC=5 . {IIL Ficati - F‘l : ===
welding heat =5V, typical specification No Qead light or
electric current Obvious damage
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SR

Outline Dimension

5.0
\ WY
= \
uy
2] )
LED Sciier Pad

LED5| /R =
LED pin diagram:

1L
Sl

14
K
/3

#E: L AR RS ALY Jymn

Remarks: All dimensions are in millimeters.

2. REFHIIRE A ZER RS A 728

SN £0. 25mm

Tolerance is £ 0.25mm unless otherwise noted

LED 3| I Zh#e:
LED pin function:

1.0 ~— 1.0
=HOn
[ ]

s Hsl )

L 54

1 VDD F Y Power Supply I H & I IE #f2Positive pole of power supply pin
2 DOU F 4% H data output =5 B0 4 Signal data output

3 GND Hiland # i Grounding

4 DIN HHE 4 A\ data input {5 5 %4 %0 A\ Signal data input




® . N i 5
XINGLIGHT Part No. :XL-5050RGBC-WS2812B

a% (1)

Packaging (1)
| Carrier Tape

Polarity & E
026:005 § £
¢ -
;| g- Lo
= 3 <
b .i / a8
. " .
ol Na :
: gl : \
205401
B mm, REAZ:  +0.1mm
All dimensions in mm, tolerances unless mentioned is 0.1 mm.
4+ % Reel Dimension
R 1130
|
E
1
[
‘E{t -
1 [
! |.
L) i i|:
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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

a. FLIHERN,  ERIFRIESGRRAE 316 fRIRELLT,  JF BRI RN T 3 7

a. During manual welding, the temperature of the soldering iron should be kept below 315 degrees Celsius
and the welding time should be less than 3 seconds.

b. fEIFEAEZHT,  RAEREARREA LR, QORGSR EEIE R EEA.

b. Before opening the package, please check whether there is any air leakage in the packaging bag.
If there is any air leakage, please bake again before using it.

c. HURSERANFIHMI AL, B 0k gk

c. The soldering iron should not contact the colloid, and the double-headed soldering iron is
preferred.

2. BEIRBE: A DT R R AR R AT

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

Making peint

e

%

Time
CEEN 2%

B . HER | . AR
mE ERRIE= 4°C/s &K BB EFRIER=4°C/s &KX
FPFGEE = 100°C ~150°C FFGEE = 150°C ~200°C
FAAET A = 100s XK Fh#Ad A = 100s &K
mERERERN 6°C/s &KX mERRERERN 6°C/s &KX
BERE = 230°C &KX BERE = 250°C &KX
HFIEEIRE +5°CRfRI A gD 10s HFIEERE +5°CRt[AAgE#EId 10s
81 183°CRUIRERIRTEABEBIT 80s. i 217°C HEERATEAREEEE 80s.
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BERS (2)

Guideline for Soldering (2)
A BRSBTS E T R BT
Suggested pad heat dissipation design: refer to the pad design in the external drawing.
B. M4 e R AN B R AT 2, W R BB R, 1 LARIE IR R 45 2% R B 46 T R ) LED.

Do not modify the welding surface after welding. If you want to modify it, please replace

the removed LED with the same batch of good products of the same grade.
C. BIRIERAZAE—BF A SERL, AR 2R T, HidBEHRARES M.
Reflow welding should be completed in one time, not in multiple times, and the product
should not be squeezed in the process.
D. JEAESE RIS b, A A IR T DL A,
The welded products need to be cooled to normal temperature before being packaged.
3.
Cleaning
A, AEUFT AR ARG S SMD LED: AL R 0T GE 4588 SMD LED . 4 EE YR,  HHR
2R XS SMD LED #H4TiHdE, fEIRFWNER FEEDT 1 208 BRI 15 5080, SREA IR
H.

Do not clean SMD LED with unknown chemical liquid: unknown chemical liquid may damage SMD LED. When
cleaning is necessary, clean SMD LED with cotton swab dipped in alcohol, clean it at normal room temperature for
less than 1 minute and dry it naturally for 15 minutes before starting to use.

B. “ul s BV A VA T0E i LED, Rl A — b S P R VR, AR A AR S WS ISR BT AN A TS
2:%F LED B iREAER.

Do not use a solvent to clean the LED, but use an isopropyl solution. Before using any cleaning solution, you should
check whether it will dissolve the LED.

C. AN AP TER R LED, W™ WL AUE AR, I8 ZPrl 52m LED i) —L834,
FEFE TR, BB IR I )RR C IR SR AR 55, FETE TS AT L ATRIE AT, BAZ 5 2520 3] LED.
Please do not use ultrasonic to clean the LED. If the product must use ultrasonic, then some parameters affecting the

LED, such as ultrasonic power, baking time and assembly conditions, should be evaluated. Before cleaning, it must
be put into trial operation to confirm whether it will affect the LED.

4. BHL RGBS
Selection of solder wire and solder paste:
A E R BRI IR B 22 8, RO BRI ) = 5 3O3R I B AR 2 T2 O, S BURE
AR, led AT ERIEHL ALK o
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.
* F&: SRR RENIEAEH T A PCB Bt MR R &AL E . FUAT 21523 2 R 52,
T R A 5 R FIPCB L T AR 42 B2 SR e 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 of'the 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
AR 2 S0 RV A A SRS, BB I e R FREAIRES:, SRR ™ L eS8 ™ e T AEAE I 0 AR
B 250 5 e LA I

T A G (R 1 2% RIS 0 I 12 IE A e, [ o a0 200 SR G At B L PR T L6 £ 495

IR TIA, Pri i, B TRk, TAFRE. T8, Diiaas, AR s r AT By 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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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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