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XL-504RGBW-WS2812B &*&ﬁﬁ Technical Data Sheet

F5 JEFR B RERE

4% (Characteristics)
W\

* HMRSE (L/W/HD :5.8%5.0%8.7%27.3mm

outline Dimensions (L / w /h): 5.8%5.0*8.7*%27.3mm

* RIGEUE KRR -BRATRFARIBAR

Luminous color and colloid: Colorful magic/Misty colloid
* WMRTZRH ROHS Z5K

Environmental protection products Complied With ROHS Directive

TR (L) 12 %% BRERRHSS
Moisture sensitivity level (MSL) : 2 levels

* EIA HupriE

EIA standard packaging

* EHIT SMT W A A s

Suitable for SMT automatic production

R EAR AT Rl E

M F45i3s, (Product application)

* LED &R RG] H

Led full-color luminous word lamp string,

* LED 4R

led full-color module

* LED ZJRHAEAT %, LED #2455

Led magic color soft and hard light strip, LED guardrail tube
* LED SMUL, 15 IR

Led appearance, scene lighting

* LED VLR

Led heterosexual screen
* ST, EAR R AT

All kinds of electronic products, electrical equipment, runninglights
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WS2812b IjJ ﬁ%% ){—(_( / Ws2812b Functional characteristics:
1. F5 T BN AR R e ot B A% SR R IE AR TC A/ RGB LED &5 v, ARRR/NTYG, A Bl il 5
The F5ball interior integrates high-quality external single-line cascade IC and high-quality RGB LED

chips, which are small in size and simple on the periphery.

2. WE ICHFMEL R, PHEERGB O e AL B . ROtmE—2, FeRCRAIE.
BUILT-IN IC constant current high precision, internal RGB chip pre-optical processing. High Degree
of uniformity of light, white light effect pure.

3. BILH R mALEOR, AR R, AR

Plastic forwarding enhancement technology, single-line data transmission, can be cascaded.

4. HHEAL R ANAR 800Kbps /AP, R SEHLH [ Il HrE = 30 i / AP, AT 1024 5

The data transmission frequency is 800Kbps per second, and the screen refresh rate can be achieved at

30 frames per second, not less than 1024 points.

5. i i 1 PWM 46 BE % ST 256 ZRAKFEIR™Y, I AR 1. 5KHz /s,

The output port PWM control can achieve 256 levels of grayscale adjustment, and the port scan
frequency is 1.5 KHz / S.

6. KMAALTHE 12mA/SEEERA I, (RIS = e KA. mERAEEE, iR ZE<L. 5%,
FrlE)iR Z<3%. Optimized preset 12mA / channel constant current mode is adopted to maximize the

number of low-voltage drive cascades. High constant current accuracy, intraslice error & It; 1.5 %,

interslice error & It; 3 %.

7. WEACEIRMAESL, VDD £ 4. 5-5. 5V BA_E 100%IE 3 T4k,

With the built-in low-pressure reinforcement module, VDD is 100 % functional above 4.5-5.5 V.
8. AR I AE 1. A2 e AT B 3R e AR B

Super data shaping ability: accept this unit data automatically will follow the data shaping output.
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Part No. :XL-504RGBW-WS2812B

Elecirical Characteristics

R 2% (Ta=25°C) Absolute Maximum Rating (ta=25 ‘C)

RSN Giine) PR RR 5 LA
Electrical parameters Symbol limit range Unit
e Ik
Supply Voltage VDD 3.5-5.5 \%
P2 U VDI 0.5~VDD+5.5 v
Logic input Voltage
RGB #i th L L
oll
RGB Output current 12 mA
TARIRE .
Operating Temperature Topr -40~+85C
A==
ez oY Tstg 40 ~ +85°C
Storage Temperature
Nragli= NSl e=
. 17 i Tsol 260°C For 6 Seconds
Circle solder Temperature
AN vl
ESD Sensitivity ESD 2000V HBM
KRS E (Ta=25°C)  Optical-electrical parameter(ta=25 °C)
SRR Bt e oW R X A4 BRME BRBRE | BKE | B
Parameter Colour Symbol [Test conditions Min Typ Max Unit
21 red i 300 i
i
£
light intensity AR green v - 2500 - med
E blue _ 300 _
4 red 620 : 630
ki 2k green nm
Main wavelength | g AD IF=12mA 515 - 525
W4 blue 465 _ 475
\ 4 red 620 ! 625
T S ra— .
Peak wavelength | £ AP 520 - 525
i blue 465 . 470
IR A
Halflight angle - 201/2 - 35 - Deg
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XINGLIGHT

Part No. :XL-504RGBW-WS2812B

HSZ2¥ : Electrical parameters (ta=25 ‘C):

‘_’;': “/ N _-'S.
BRI VDD 3.5 5.0 55 v .
Chip power supply voltage
RGB b
it AR Loll - 12 - mA -
RGB output current
= N2 EA
RETHRARE VIH 0.7vdd - - \% DIN, SET
High level input voltage
N2 EL __li
[RAPHARIE VIL . - 03vdd | Vv DIN, SET
Low level input voltage
BT
) LER . LDD - 0.3 - mA -
Static power onsumption

FFR4FME © Switching characteristics (ta=-40 ~ +85 “C):

(ZFISE

transmission delay

Tflz

300

ns

CL=15pF,DIN—DOUT,
RL=10KQ

T B[]
fall time

tTHZ

120

us

CL=300pF,OUTR/OUTG
/OUTB

CIPANGER S

Input capacitance

CI

PF




XINGLIGHT

O | L7 : Chip cascade method:

Dl

DIN

D2

Part No. :XL-504RGBW-WS2812B

DIN

D3
DO [—{]|DIN DO

ﬁﬁ%ﬁ?‘iiﬁ: Date transmission mode

RERESET

0l <

D2

D32

D4

e EngRisREm 1

CODE
2 B0ns

=2

rd

RERESET
CODE

IERIEEH 2 —————

| e | W—tp2qer | SE=tm2esn

W—z2qnrm | Wti2am0T | W= t2481T |

| m=tmaaerr | S=twmaserr

| m—taesr | m=twaeer |

[ S4BT

E=tr2aBIm

VE: R D1 A MCU 3 R 3% B9%E, D2, D3+ D4 SNZREE IR [ 2h BT i K (5
Note: D1 refers to the data sent by MCU, and D2, D3 and D4 refer to the data automatically
shaped and forwarded by cascade circuit

24bit HAELEM: 24bit data structure:

D4

G
7

G
6

G
5

G
4

G
3

G
2

G
1

GR
N

R
6

R
5

RIR|IR|R|R|B[(B|B|[B|B]|B

4131210716 ]5]14]3]2

e mfrsEk, 1% GRB NN A IE s

Note: high order first send,

send data in the order of GrB
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B nT PP B Time sequence waveform:

ToL
084 e N
TIL
1 < e >
- TIH
Trst
RESETH '« »

BiEtehme X Signal transmission definition

FN O fith sy LI [A]
Input 0 code high level time
FN 1 s P TA]
Input 1 code high level time
FN O B HL i) [A]
Input 0 code low level time
N 1 AR HL P [A]
Input 1 code low level time
0 fih/1 At & 34
0 code /1 code cycle
RESET A% e, ~F- i 7]

Reset code low level time

TinOh - 0.4 - us

Tinlh - 0.8 - us

TOL - 0.85 - us

T1L - 0.45 - us

TO/T1 - 1.25 - us

reset 50 - - us
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HAF I 2%

Typical Characteristics Curves

pan =P kiil: 57
Relative Spectral Distrbution
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N RV
o LA AN [N

380 430 480 530 580 630 680 730 780
Wavelength A (nm)

Relative radiant intensity
O . .
>
\
L —]
—

HIX BRI 5 3 KR
Radiation ﬂdiagrafﬂ

10°  20°

30°

1.0 40
0.9 50°
0.8 60"
70°

G 80°
L N 0 I I I

0.5 0.3 0.1 0.2 0.40.6

I 3
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W ERAERR

Reliability Test Items And Conditions

X3 " . MR IR ] 1K, B 1A = XX K=
WX\ B Test item : : e )
Class Testing environment Testing time Qty Fail qty
TAEZar
T/E T Ta=25°C +5°C, TF=12mA 1000hrs 22 PCS 0/1
Working life
T e SR G
High tenperature and Ta= 85+5°C, RH= 85~90Y% 1000h 22 PCS 0/1
WAL pion humidity am o= ' e
Endurance .
experiment
test
fe i f AT
High—temperature PR % Ta= 85+5C 1000hrs 22 PCS 0/1
ctnraca
N=ps
i i 2 VRBEIRE Ta= ~40%5°C
Low temperature 1000hrs 22 PCS 0/1
storagce
PG 100°C+5C ~ -40°C+5C
i , , ) 100 Circles 22 PCS 0/1
AT Cold and hot cycle 30mins Smins 30mins
RE
privironmen Aot 105C +5°C 45C+5C
‘ e, C +5° N 45°C +5°
tal testing N , , . 100 Circles | 22 PCS 0/1
Hot and cold impact Smins 5mins
T A 2 S
Resistance to TGRS T. sol= 250 + 5C 2times 22 PCS 0/1
o,
BLI Soldering Heat
Mechanical
S| BT 25 S 6 Load 2.5N(0. 25kgf)
Test TN TORE 3times 22 PCS 0/1

Lead Integrity

0° 7 90° "0°
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SMERT

Qutline Dimension
50
a7 51 C3) C2) é') 5o 5.8
10 1
1 DIN
2 GND
3IVDD
4 DOU
05H 27.3£1.0
A BB
1.0 |
' 2.|7
—3 §—

it L A B RSF A 479 mm
Remarks: All dimensions are in millimeters.
2. REFMARE A ZW RS A Z78£0. 25mm

Tolerance is +0.25mm unless otherwise noted

5 B e ¢ 1 % B BRI e«

LTV V€ /2L 1PN

Display data input
ERcp: V&SR

Signal ground and power ground
P AR TC LY IE JZRGBIE K
Internal IC power positive and RGB positive
7 K 2 A
Display data cascade output

1 DI

2 GND

3 VDD
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(23

Packaging

*RA

In Bags

*BiE DL AR

Moisture Proof and Anti-Electrostatic Foil Bag

ajaja =
= rd
XINGLIGHT

— Light-emitting Diode —

( LED Application Solutions Provider }

O #RERER Label Expantion

CPN: HEE/R407 LOT: HHA/%eheE XINGLIGHT
CPN:26P250627CXG95

MPN: EE VF: BERHS R e s

i By s

WL VAR — e

A | E
5 < ackaqe:Built-in

ORIGIN: F=itg QTY: ¥k A T g s
Origin:CN IV:D5 e 52

PACKAQE: % T vF:R25°70

I
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ERERER (D

Precautions (1)

1. B APPLY

It LED Al 1 — 288l i o 7 i, BRI b A Bes, 5. b RN, %5 LED FIAE —Len] S 2R e
MIREL T, i istn, QAR LIS, —E®SHHERMI BT .

This LED can be used in some ordinary electronic equipment, such as office equipment, communication equipment,
house decoration, if LED is used in some high reliability requirements, such as air transportation, traffic control and
medical liao equipment, must refer to the information provided by sales.

2. fi&f¢ Keep in storage

A7 LED 35S, RIEAEIL 30°C, MXHREAEL 70%. @i LED 7R a5 4 B H IS =4 H #H7f
L R IKICAZS 6], EUOSAET AN, FFIRTE, s RAR A

Storage environment of LED with temperature not exceeding 30°C and relative humidity not exceeding 70%.1t is
recommended that LDE be used in the original box for no more than three months. If longer storage time is required, put

it in the drying box and add desiccant or filled with nitrogen.

3. JE¥E Clean

2 AL 2 S T e AR I 20U 30l /Nt s BT S84 2 o0 AR R TG B 03 0 5 R AR L i =S L0 T 4
ATH QR RE TR IR N AR 3 408,

Special care must be taken when cleaning colloids with chemicals, as some chemicals have damage to the colloidal
surface and cause fading such as trichloroethylene, propylene, ketone, etc.It can be wiped and soaked with ethanol for

no more than 3 minutes at room temperature.

4. 5|HEE Feet assembly
(1) ILTFEBERA 2 KA REST S S
It must be 2 mm from the colloid to bend the bracket.
(2) SCRSI AL I e BB T Ml N BOR 5E B
Support forming must be done with fixtures or by a professional.
(3) SCHRI AL AL SR TR 56 Ko
Support forming must be completed before welding.
(4) SCHRFRY 5 ORALE 5| AN 8] B 55 2R BR AR 1 — 2
The pins and spacing are the same as on the circuit board.
(5) JEBAEIE R N AT, 4 LED IE#E8:8] PCB IR /5, RO EBEGAE LED 5] AL AL E 77 .
Welding must be performed at normal temperature and when LED is normally welded to the PCB plate, avoid applying

mechanical pressure at LED pins at a minimum.
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ERERER (2)

Precautions (2)

5. /B# Weld
MR, D RRAE AR 2mm DLUR BT, EARIRINY, NS Dy IR LED Rk, FENDERESE R, N
G AE 5| A 70 B R Sl LED JREAA .
When welding, welding must be conducted below 2mm of colloid bottom. When welding, try to avoid soaking LED
colloid. After welding, avoid adding external force on the pin or shaking LED colloid.

HENEER MY

JEER IR TR B
Fii#k Pre — heat 100C Max

JFHEIRIE Soldering Temperat T M ‘ ,
SRR Soldering Temperature 300 ax A Pro— heat time c0sec.Max
YRR Soldering Temperature 240°C .Max

JEEI ] Soldering time 3 sec.Max i

YR A] Soldering time 6sec.max

T T PR AR PR PEE AR 8] 14 742 2 3 250 LED AR AR 2L

Excessive welding temperature and prolonged welding can lead to LED deformation and failure

6. #HBHY Electrostatic protection

it FEL AT LA A0 SR T Rk 20 LED PR 4%, InGaN R 817 it A TIN5 68 FH B i B e B, an 4Pl M B0
i A B AR 20 HBM<1000V:  HLES AR <100V,

High increase of static electricity and current will damage LED. Use antistatic devices such as protective belts and

gloves. Note: human discharge mode HBM <1000V; machine discharge mode <100V.
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ERERER (3)

Precautions (3)

7. MK : Application circuit diagram:

DC 5V ‘ ‘

(53

Controller |
C2

vDD DO LVDD DO _ LVDD DO
DI GND 04 DI GND 0

&0l |

GND |

FESCER T FE o, AT L= S eI 7 Fde iR R B IR0 1C AT RRIR b (5 S NS AL, eSS
SN R R BEAE, SRS 1C RATAITE e TAE, ST ERAINE M A AE] D,

L 7t s T AR L2 R AN S5
2. = RS SHN A A 75 ER RO IR R1/R2, A BRI, AEM5 S 2kpim R PRy LB 2 A

A RU/R2 RN TZIRAERNE R, SR8, W R1/R2 BV, ATEREMEAEEREC, —BOEME 20-2K
QZIAUYE, HUCEHEVIRE £ 500 KA DASERRERIEIUE: R2 AlHt,

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/r2 depends on the number of cascaded lamp
beads , The more cascades, the smaller 1112 ; 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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ERERER (3)

Precautions (3)

8. HAh®Im:

Others:

*EPT S i AMB TS YEPRMIRRRI, HrTREr T AR S iR I, T T T R AR AT
SRS I 12 7=/ V[T )11 -3 S P 7= T o It Aol A1 7 I 7 €75 U 2 B

*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,

/ .
_ f;év

*LED  HIPREM IR B3R M 2 1E 55, I Z0HIERE . SR8 RTE] . S e IE AR 70 o 8 B SR HUA) I fik

especially when the LEDs are heated such as during Reflow Soldering.

éia b
)

B2/ N R

*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.

9\ mﬁﬁ#ﬁ%:
Safety Advice For Human Eyes
*LED KOG, 2V EMAOCEE, FRlbExt T—2OtmEmi LED , s5O6r] Rt HURIIRE .

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

great hazard to human eyes. Please be careful.

MIEB U BS, AR AT

If there are any modifications to the specification sheet, no further notice will be given
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