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XL-5050RGBC-WS2812B FZ/RZUYEZE  Technical Data Sheet
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5 R (characteristic <
* SBURE (L/W/HD :5.0%5.0* 1.6mm

Appearance dimension (L /w/h): 5.0x 5.0x 1.6mm -

* ROGCHUE KRR 15 FERGBY % B I A4
Luminous color and colloid: high brightness RGB / transparent colloid
* FRR AL, fF A ROHSZ K
Environmental protection products meet ROHS requirements
* EIAME bR Bk
EIA standard packaging
* @G TSR L
Suitable for automatic mounter
* & T A

Suitable for reflow soldering process

A " . .
Iz FR Stk (product application
* LEDAR ARG TAT 8, LEDA AL
LED full-color luminous character string, LED full-color module

* LEDA R BAT 26 BE AT 5%

LED full-color soft light strip hard light strip
* AR H AT

Electric equipment marquee
* BReEA, X

Smart speaker, fan

* BoR bR, BEPBE, HO6E, LED R b
Display screen, pixel screen, point light source, LED special-shaped screen

* BT b

Various electronic products
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FE MR : Product overview:
XL-5050 R EHLE(EHA=3E1E LED IEzhiEHItH, KA AR BRI

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

XL-5050 A#ES BIRMARR. FSMERR. RERR. FRFERR, RHBREBHRRE. KPHE
BARRERZFEAHEERE, HHBERMHNBRERER, RIERESRERLIERER.

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 Py E%H BB E B, OUT/RGB 3§ K BRA % Hi s Sl 12MA

XL-5050 built—in output current setting module, the default output current of OUT/RGB port is 12MA
XL-5050 R—AMEhid SREH Tk LED Y. HS BB ITEREM SMDS050LED 4TEkMM, €4
THBA—TMMRERA.

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 B RARKERLT R, RKABTENFRAREES. SHELBREM)E, &2 DIN ITROHE, BEX®
24Bit J5, DOUT SRR REE, AT —ASHROUMASEE. EHRZH DOUT O—ERK, SNSHAEZH
M%AE. SH OUTR, OUTG, OUTB =4 PWM #ii DiRFEER DM 24BitHIE, RUMMNKAR SZWHES, ZE
SRME 4MS. R DIN MMMAESH RESET {55, SHREZIANBB/ERER, SHREAESEREE
FEIFHRIE, £EIEFHY 24Bit FEE/FIET DOUT MO REIE, SHERFERS RESET {55 A0UTR
, OUTG, OUTB Rl H{RIFAL, %432 B) 80us DA EMMKEF RESET B/5, SHHERE 24Bit PWM FE KR
$H B OUTR, OUTG, OUTB E.

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 signals 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 & HRAEZERERER, HAEEHFNEBEM A ZESEZMRE, UOUZBREREER. R
fI¥H—A 1024 &8, THRIFERTE 1024 X0.4 X2= 0.8192ms G5 K HBIBEER AN 0.4 ps) , FeHLE
fTIRIERI R .

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 p s), without any flicker.

%4 YL BH . Characteristic description

1. EIFEMABEK: 3.5-7.5V
Power input voltage : 3.5-7.5V

2. OUT R/G/B fH¥ifH: 12mA

3. Top SMD PIEBEERR MG BSMEHLERITRBER IC

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

4. #HdE 5EKFERE SMD 5050 TR, HE—IMREBRIZRES CRABRSSE -3 BE

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. NENEEREDE , £A—MEAKIESFLIRBELERL, FRIEL BEHE & K& B T R
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. BRI\ LEBARLT

Default power on does not light up

7. REAEEE (256 FZKBETH)

Gray scale adjusting circuit (256 level gray scale adjustable)

8. WIBER. BB RTHE A EEBIBEEL AT

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

9. NWERMENEREE LR R

Built in high precision and high stability oscillator

10. REMIEAER, TR

Single line data transmission, which can be cascaded infinitely

11. BEHVGREER
High data protocol compatibility

12. IR RIFZHEE: 800Kbps

Data transmission rate : 800Kbps
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FEMESEL

Electrical Characteristics

KB (Ta=25T)

photoelecticperamers(Ta=25°C)

N\ FL L

input voltage

Vin

3.5

7.5

RGB 4 tH i 1 i s
RGB output port
withstand voltage

Vds

7.5

RGB %t HL AL
RGB output current

Loll

MA

iy LT\ L
High level input

voltage

Vih

(IEER PN

Low level input

Vil

PWM Al
PWM frequency

Fpwm

KHZ

A

Static power
consumption

LDD

0.3

MA

FFAUH CnERFHRREHA, TA=25C,)

" g
= N 800 1100 KkHz
Data transmission rate
FE B E IR B (1]
Transmission delay time tPLZ - --- 500 ns -

- B
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BALNHEE (Ta=25C)

Maximum absolute rating (TA = 25 C)

e Vin 3.0~7.5 \%
Logic supply voltage
RGB #ii t I iy e
RGB output port withstand voltage Vds 7.5 Y
L A
it vl Vi 0555 v
Logic input voltage
A 3
RGB fi t Fi it Lol - A
RGB output current
V=]
AR oo o .
working temperature
b O
fitt ﬁ/ﬂnfg Tstg 4080 oC
Storage temperature
ESD ¥ [ v
ESD withstand voltage Vesd 5K
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B H:

Brightness grading

K07 200 400
ZTRed
R13 300 500
K30 800 1000
%+Green med [F=20mA
703 1300 1800
K07 200 400
" Blue
R14 500 700
ELFE 4

Voltage grading

2T Red N20 2.0 24
%+Green N22 2.8 32 \Y4 IF=20mA
% Blue N22 2.8 32

BRE:

Color temperature grading

Red RO 620 625
2l Re
HR56 620 635
G13 525 530
2xGreen nm [F=20mA
HGS53 520 530
PB12 465 470
% Blue
HB35 465 475

- @
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Typical Characteristics Curves

Spectral Distribution

Relative brensity w Tevelags (05" 0

Q

1 T L] 1 L
1 ] ] 1 I
II_II. L.} y_
- B iy e R
ERE
o o S B
] 1 I I
-]
llllll I-Illl*ll
1 I
|n| A
1 i
A '
e
B ] P

= M W w ]
— a8 o

g ] aa) ) ey

a5 =5 =5

a

I L5 39 L5 L0 4B

LS

400 450 500 GBS0 ADD 650 TOD

Forvard folumge W00 Forvand Cermat inf)

Warv o lemgthiza)

Forwerd Crremt ve Chrometing (5" O

oo = ey v oy orend Tt

Relative hrensity v Sabims tempersrumes

ol

F--C- - -1-—
o s s, e i
i B i 55 i

.

------l-—-—v-lv-----t--—--l'--—--f-—--
. -p---.-—-r—-'.——-'---

i

i

1

La
0.5

Aypemu] o] ey

20

N @ @ =& e X

lmhisnt temperarere Ta(S" 0 Formard Cereat (B9

Amhient tesperanme Te(25* 0




Part NO :XL-5050RGBC-WS2812B
XINGLIGHT

oliS2#(Ta=25°C)

Dynamic parameters (Ta=25 C

SO A% ik HAE 67% (CBdiE 1D
Data transmission speed fDIN - 800 T KHZz Duty cycle 67% (datal)
DOUT f4figeir | TPLH 500 ns
DOUT transmission DIN—DOUT
delay TPHL | ... 500 ns
tout £ T 1 Tr 100 ns VDS=1.5V
out rise time

DIN fh\—/—\

TPLK Tr égﬁ__'r: “
DDUTJ L

Bd iR AZE :Time sequence oscillogram

1. FAGSAY.
Input code type:

mL
(1] 1
Til
™ .
Tl [_
Trat
RESETHR b -
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Part NO.:XL-5050RGBC-WS2812B

2. BEMME: Code type time

T fith 7o A 1 0.89 us
TOH 0%, & HLFRSTE 0.2 0.295 0.35 us
TOL 0 i, i H S ] 0.55 0.595 12 us
TIH 168, =P 0.55 0.595 12 ps
TIL 1R, A ST T 0.2 0.295 0.35 us
TRST Reset i, % HL I [A] 80 us

E 1 SREFFR, 1970 R R R

N 0.9us;

Note 1: When writing the program, the minimum code cycle is 0.9us;

2: 0 F5%. 1 B TN R AR R R AOUE VI, O 5. 1 RS IR T I R EER /N 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. B R: Protocol Data Format

Trst+ 25— f 24bits Bl + 55 — Bk
5
+Trst 24bit K JEEHE L =i

F 24bits HdE+ ... .

L+ N FLS A 24bits %

GT1G6(GS | G4 G3 [G2(GI|GO{RY [R6|RS[R4|R3|R2[RI|ROD|BT Bs B3 [ B2 | BI
BEAMT =
Data transmission method
RERESET
CODE
> B0wus RERESET
__‘;; CODE

e EEEETES 1

EiRmEN 2

D1 | M —teaserr | M—waaer | S=tgaser W—2eerT | M_t2480T | m=eaanm |
D2 | m—wwzaen | M=waqen [ w=tzzeerr | m=easer |
D3 = 2Bl M —tz2aEn
D4

e Horh D1y MCU i &£ %dE, D2, D3 . D4 Ak B 3% % 5 K 1M A .

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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EEGA

Connection mode:

1] m | m -
= [N DO | = DIN DOUT | = DIN T -

Ol &Hha

2
-F
-]

HIZA I 104 W v i 2y
T OONZEE RS AR EBAE A, T A AR AT Bk A B
U0 SR 5 S DO AR AL 1

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.

SHLME:  CGHRA D

CGND GND

DI

DO
+5V £
SHELHE2:  INHEED)
GND GND
D G I oi—g
L 2 e g n—i— DO
+av +5V
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Reliability Test Items And Conditions

R IRMETest criteria

VA REL TR A N N
R i 2B JESD22-B106 Tsld( [ 7t % 15 2 %K
Reflow soldering heat resistance , . 0/22
J#)=260"C, 10sec 2 times
test
e -40 ‘C 30min
IR EDHFR JESD22-A104 min 14 100 JE3]
Temperature cycle Smin 0/22
p y 100°C 30min 100 cycles
Ly -40 ‘C 15min 1 |
N : 100 A3
Thermal Shock JESD22-A106 Smin 0/22
100°C 15min 100 cycles
P BE I
Environmental B AE AT . 1000 /Nt
order High temperature storage JESD22-A103 Ta=100C 1000 hours 0122
NS 0y
(G i 47 JESD22-A119 Ta=-40C 1000 /hirf 0/22
Low temperature storage 1000 hours
On 5min -40 C >
Y SN 15min
] s 00 3k JESD22-A105 +1<15min 1000 J34] 0/22
Int ittent lighting test
ntermittent fighting tes Offsmin 100 C > | 1000 cycles
15min
} A:m > 5
fg%fh”;eﬁ ff JESD22-A108 Ta=25C 1000 /I 0/22
AR T IF =5V 1000 hours
Operation e it e o A DK
sequence High temperature and humidity JESD22-A101 60 CRH=90% 1000 /]NEsf 0/22
aging test IF =5V 1000 hours

_ - d N~y
PR DC 5V,*{h%ﬁ‘§: L GEAET
. v HHLI X0.7
. umlHO}lS DC=5V, typical specification Initial data -
intensity electric current X0.7

- i J KT B
I DC=5V, #it% fiL TCHEAT BX

HLAL HIRTEEIN
DC=5V, typical specification | No dead light or
electric current Obvious damage

Resistance to —
welding heat
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IR

Outline Dimension

=

LEDS| i~ & B
LED pin diagram:

L 14
210 /] 3

HE: L. BA B RSE 547 35 9 mm
Remarks: All dimensions are in millimeters.
2. REFFMAREAZR S AZEENE0. 25mm

Tolerance is +0.25mm unless otherwise noted

LED5| B Zh 8
LED pin function:

1 VDD FLJEPower Supply {4t F 3 I IE A Positive pole of power supply pin
2 DOU a4 i data output 15 5 ¥ %t Signal data output

3 GND Hiland $HhGrounding

4 DIN a4 N data input 15 5 ¥ % A\ Signal data input

- B
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EI@Y

Packaging (1)

# Carrier Tape

ey Poladty 5 §|
0.26£0.05 . \ 2 000 .05 4.0040.1 /Tm m:-ﬁ'/ 2
| e e e :
& 5 8
D'L:\::. S
| 208501

A7 mm, AFEAZE:  F0.1mm
All dimensions in mm, tolerances unless mentioned is 0. 1 mm.

4 T5%Z Reel Dimension
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XINGLIGHT

B3 (2)
Packaging (2)
> Bk A% Moisture Proof and Anti-Electrostatic Foil Bag
R ¥Rk

S - FHRF
WaF TN R R
/
N &
XINGLIGHT
Capact iy 5 or 10 reals per box (PRIFASM: S0801004)
{ #EBAA: Label Explantion
LOT NO: #t¥cfs & o XINGLIGHT ©
PART NO: 7% CEmTEE
PART NO: XL-1608UGC-04

BIN CODE: 7= fi4%F

Mo K o
' IWHUERH TR
IV: YA —
IV: 207-249 WCD
VF: HBHEEE VFi2.T2B ¥
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BEES(1

Guideline for Soldering (1)
1, [ERRHKAFIEE
a. TN,  SRFFHJSEREEAE 315 IR,  JEHEENEANT 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, EJFOAEZHT, AR AUIREE LR, WORARAME, EEBEE .

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. HUMSBRANRIIRAMI AR, 0k T F gk

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

2. ENfREEE . HEFRAEA DUN JCHT IR R R AT

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

| oo i
P——
g
[
a
s
P Pre-heal —=t Soak Fafow EL‘ui‘ng
Time 5
k)
B - BES lﬂsz A TCERE
R EFHIE = 4°C/s BA R EFHE =4°C/s BA
FEE = 100°C ~150°C FRHGERE = 150°C ~200°C
FUAATE] = 100s &K FUAETE = 100s &X.
BETERMERA 6°C/s &K RETERZER 6°C/s &K
IEERE = 230°C &K BERE = 250°C &KX
& (B3R E £ 5°CRY B A~ ge#B1Z 10s & (B3R E £ 5°CRY B A~ ge#B1d 10s
g 183°CHYIRERIRTBIABE#ED 80s. it 217°C BRERIATEIAgEEIT 80s.
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IR1EIES(2
Guideline for Soldering (2)
A VR LB T 2 E R T
Suggested pad heat dissipation design: refer to the pad design in the external drawing.
B. R4 56 G AN S0 R S i BEAT B 2, R BB TR, 1 DARI LR R A5 2% R S 8 BT U ) 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. [FIRFRERAZAE — A E SR, AREr 2 kitdr, HidfE A ge 4507 dn.

Reflow welding should be completed in one time, not in multiple times, and the product

should not be squeezed in the process.
D. JREZSERI b, A H B FEIRA T LA
The welded products need to be cooled to normal temperature before being packaged.
3. Ak
Cleaning
A AEAF ARG YE SMD LED: A BH RIS UAA il RE =P 3R SMD LED o 40 ZEJEHERT,  FHAS
ZEH GRS XT SMD LED #E4TiE ¥, fEIEWMER NEELST 1 28It HaR T8 15 2080, R4 a8
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.  ANHJAEH]E ] AR B VE WO i LED, WA — 0 5 7R R B VA VR, A P AT AT 7 VR VA L AT AR LA A
X LED A ¥ i A

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. WA AR RIINEE R LED, QU™ fhb U AT A 3, 040wt Z9PAl 520 LED f—2 24,
P A, B RIS TR AN E Y 2k R, RS T 2 AT e AR AT, BIAR B 252 F) 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. BRLEAENILEE .

Selection of solder wire and solder paste:

A G RAC BRI IR B 22 K, DONTRAL ) BURAL Y 2 5 SO R T A AR 2 EAT AL 22 e s, S EUR)Z
A, led T ERIEIRALAL 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.

TR W BEERENDEAEH T A PCB Wit AR & AL E . Rk T 2221 2 KR,
T AR R E A PCBIE T AR 4 B0 2 SR 52 8 457 56

* Note: This general guideline may not apply to all PCB designs and configurations ofall 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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Precautions (1)
1. R B
Ao —EMRER IR SE, BRI AR IR E 2 5T (<<30°C/60%RHD W, JOAFAEZS < Hh 4 & N (8] Al i 2h,
WA SRS 5 T35 — BT BB EH R A, B0, MRLLURIR S BRI BRIE IS FAR) 8 A e T 35T 46
THELITA) s 6 2 58 B e I oA HEAT B il 42 )
B. XA BIPCBAR G B TC AN TR AR il Ty BRI R T2, MR A E R PR A
C. X BLMORERS. TR s B R AR B AR i, S S0™ AR SO LT 97 2 A A 6 B BRI A, #E65°C 5
CHIREFE BB A D> T 12/80F, DGR dnAEfr il AR o 2 g 72 2 P RIS R 7K 73, DARE B 7™ il ZE A B 47 4
M5, GAEMBRER SRR ENT N, 2GR0 i k2L
A. If a roll of material is not used up at once, and the workshop temperature and humidity are within the limited

conditions (<30 C/60% RH), and the exposure time of the component in the air does not exceed 2 hours, the

remaining material should be vacuum sealed and stored together with the desiccant. Otherwise, the material must
be baked and dehumidified at low temperature; The repackaging of materials after dehumidification can restart the
calculation of time; Perform moisture-proof control on the assembled components

B. For components that have been assembled onto the PCB board and do not need to undergo high-
temperature processes or reflow soldering processes, no special treatment will be carried out;

C. For products that require glue filling, dripping, or wrapping protection treatment, it is recommended that
necessary dehumidification work be done before the corresponding protection process is carried out. The products

should be baked in an oven at 65 ‘C £ 5 “C for no less than 12 hours to eliminate the water absorbed by the

products exposed to the air during testing and aging, in order to avoid the moisture wrapped on the material

surface from slowly invading the products after protective treatment, which may cause product failure;

2 FREE
Static Electricity
LR L 2 S U™ AR A AR TR, I I ] R BRSSO L A e T AR IR AR
T 280 B e L A
JIT A AH 9K BB 4 AL 5 0 N 12 TE A 2, () B o 23 SR B R Al B L e L D L VS Y 935 e
fEFHRE T, B, Pil TR, TARRE. T4, Byl ds, A R b s A e s i 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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(EREEEI(2

Precautions (3)

3, HfhEIm :

Others

HIEM T =R AME ST QB e R, Wl TSR RSB e RIS RS IH Tk
BN E e WA ORI 2, BRI 2006 P I B2 ), R 2 AL T Rl RS, Blanfeml s
.

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.

LED A0 gt 3 i 0 M4 G55, B 20 HT MR . QBRI AR . B e I 8 7 o 8 FH B 7 B A I
Bt 2 /N Lo T

The epoxy resin ofencapsulant 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.
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