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XL-4020RGBC-WS2812B Hﬂt&ﬁi Technical Data Sheet

4020 % WA RBE MRS ™

45 (Characteristics)

* APRE (L/W/HD :3.95%1.95%1.7 mm

outline Dimensions (L / w /h): 3.95%1.95*%1.7 mm A B kS %
*  ROGEUE KRR R LR B IR

Luminous color and colloid: Colorful magic/Transparent colloid

* MMRIZFTH ROHS #K

Environmental protection products Complied With ROHS Directive
* W UBURIESESE (MSL) 15 4%

Moisture sensitivity level (MSL) : 5 levels

* EIA MluAriE e

EIA standard packaging

* 3@ T SMT W BB

Suitable for SMT automatic production

* 8T AL IRl AR A

M4, (Product application) :

* LED &R K677

Led full-color luminous word lamp string,
* LED 2R tH4]

led full-color module

* LED ZPRHAHAT %, LED 4255

Led magic color soft and hard light strip, LED guardrail tube
* LED MR, oI B

Led appearance, scene lighting

% LED 5L h¢

Led heterosexual screen

* AT, FAS BRI AT

All kinds of electronic products, electrical equipment, runninglights
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WS2812b IjJ ﬁ%% ){—(_( / Ws2812b Functional characteristics:

1. 4020 KT Bk A B AR R e o7 B AMZ LR KA IC AL/ RGB LED i Jv, ARBUNTY, Ak Hil i £
The 4020ball 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 ICIHIRAEE =, PAES RGB O Fr FSE 70 JeAb B . RO — 20, FOLRCRALIE .,
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 KA oR, A BIEtLE R, IR

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.




® . _ ;
XINGLIGHT Part No. :XL-4020RGBC-WS2812B

H%

Catalogue
RS
Electrical Characteristics 3
JeRUAGHE: Hh 2R
Typical Characteristic Curves 9
GIF 322
Reliability Test Items And Conditions 10
SME R~
Outline Dimensions 11
B
Packaging 12
RERS
Guideline for Soldering 14
A P R

Precautions 16




XINGLIGHT
HESH

Part No. :XL-4020RGBC-WS2812B

Elecirical Characteristics

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

HASH =) 52 B Bfir
Electrical parameters Symbol limit range Unit
HEEL
Supply Voltage VDD 3.5-5.5 A%
NN
i VDI ~0.5~Vdd+0.5 s
Logic input Voltage
A ] T
i 5 1 i He VOUT . v
Output port withstand voltage
vH
I{’E{mf{ Topr -40 ~ +85°C
Operating Temperature
17 i e .
Storage Temperature Tstg 40~ +85°C
v VEVE B
. L4t 2 Tsol 260°C For 6 Seconds
Circle solder Temperature
Pl fE
ESD Sensitivity ESD 2000V HBM
S % (Ta=25°C)  Optical-electrical parameter(ta=25 C)
SHER | BB 5 WK % MH BME | RBEE BAE | B
Parameter Colour Symbol [Test conditions Min Typ Max Unit
s 21 red 200 . 300
£
light intensity %% green v 600 - 800 med
i blue 100 - 200
‘ 2L red 620 ] 630
R %% areen nm
Main wavelength | & AD IF=12mA 315 - 525
i blue 465 : 475
Z1 red - 625 -
Lt S w— .
Peak wavelength | £ AP - 525 -
¥ blue _ 470 -
IR A
Half light angle i 20172 ) 120 ) Deg



https://www.baidu.com/link?url=XsQ2npqZzKAIe24eGzv58TDgOWMCSsmZNgrmFr8MHYJI-2vKc_EGrw21yClxGdEyOJYAMom-rBudtwSaiexISq&wd=&eqid=d4aa1b220006ec8f00000006649c002c

XINGLIGHT

S22 : Electrical parameters (ta=25 °‘C):

Part No. :XL-4020RGBC-WS2812B

AR DD _ Ny - - -
Operating Current '
R/G/B JX#)j FLIfE _ _ -
R/G/B drive current ILEDO1 1 -
DI & HTHIA _ _ _
Di High level input Vi 0.5VDD N
DI fikF-FAA Ve _ _ S - _
Di Low level input ‘

FFRHFME : Switching characteristics (ta=-40 ~ +85 C):

M AR 1 fDATA 800 kHz
Data transfer speed
R/G/B 1K) PWM #i
xR fewm 1.5 kHz
PWM FREQUENCY OF
R/G/B port
" b e trLH 0.21 us N
R R A e is DI >DO {55 iEhf
Data forwahrglg]ansmlsswn DO 2 11 5% Hb 47 25 H 30pF
teHL 0.21 us
trLu 0.018 us
DO HL P 1] DO 3 11 Hu 518 . 30pF
Do level transition time
tTHL 0.018 us
RGB 1P i tr - 0.15 - us
HGEE 1) lLep=12mA
RGB Port Level Conversion
Time (Note 1) tf - 0.40 - us

VE 1 N T RGB i I FF S B FE R i e, trAtf LU SRS, ANFEMA 5.

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

Technology.
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D I 50% 50% / \\
trLn trHL t
TLH Tl
—>| < — P > <&
90% 90%
DO o =
10% 10%
- tr - > tf ol

0% 90% /
VRGB

10% 10%

T 2: LB HuREA

Note 2: Schematic Diagram of the AC parameters

A

O | R BE 5 Chip cascade method:

D1 D2 D3 D4
—/| DIN DO [—{]DIN DO [—{]DIN DO [J—

T D B3

4020 N E TC ST BfR A R LRIE T 20, RAAEL T AR E S . SHAELBEENME,
FEUR DIN 34TSR (5ds, BaUh® 24bit i, DO 3 DR UGH: e, AR —ANE A Bk A 5
Wio FERGRZHET, DO H—HEFK. MR EREAZRBCH EdE, P E RGB O AR R 1)
24bit B G AR E S BT, BIWAFRSE. WH DIN i A5 5 N RESET {55,
BRI SRR SR, SREBEZE TSR G B i EdE, BRI AR 24bit
e, @ DO M REAE, fTERAER A ZUCE] RESET A9 HT, RGB 7RI, 4RIk H|
80us LA LAWK HEF RESET A% 5, kT Bk 38 RGB 5 A B AR 4 Wl A B2 U 21 1 24 bit B JE P2 A2 AN
H &5 WES, RIARZE.

4020 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
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¥iEE® 5 R: Date transmission mode

RST
C NRREREE— 100w mERERE -
DI F—A2dbit || 5 =A4Mdbit || %=/ 24bit H—Ndbit | F o A4bit || 5=/ 4bit
D2 ANt || 5= M4bit HETNMbIE || 5=/ 4bit
D3 =/ 4bit 5=/ 4bit
D4

VE: Hodh DL A MCU 3 & IEIEEE, D2. D3. D4 LRI ER F s 3R K R E0E
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 BAELEMI: 24bit data structure:

GIG|IG|IG]IG|IG|IG|IGIR|IR]JR|IR|JR|IR|JR[(R|B(B|B(B|B|(B|B|B
71615141321 1oy716 5143121076543 ]12]1]0

VE: mELdek, TR GRB IR A% EdE
Note: high order first send, send data in the order of GrB

B nT PP B Time sequence waveform:

— TO <
——> TinOh —

0ht
—_— T1 <

— Tinlh K——

145

Treset
RSTHG

e
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P 1E%n e X : Signal transmission definition

BN O iy iy FEL ST B ]
Input 0 code high level time
BN 1 A ey P (A
Input 1 code high level time
FN O A FE P [A]
Input 0 code low level time
BN 1 A P (A
Input 1 code low level time
0 fi5/1 fith & 1
0 code /1 code cycle

RESET I Ha,~F i} 8]
. reset 80 - - us
Reset code low level time
T PEHIE R IEEE 07 T R AUV T 0.47us; A <1784 s FSP I TR A 0K 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

TinOh - 0.25 0.47 us

Tinlh 0.58 0.85 1 us

TOL - 1 - us

T1L - 0.4 - us

TO/T1 1.2 1.25 - us

M ZE 8K : Application circuit diagram:

Vas Vsz
Wss J Vss J Vssg J Vas J
LED1 [0 g LEDZ DO Z LEDZ D0 2 LED4 D0 2
VO VoD |2 VoD 12 VIO |5
4 4 4 4
LI DI DI DI

Do D ] ] ] il
VDD 5Y

VOD oy

i
i
i

i

7= i S HR R AT BRI R A 2 S A DR S FEE L S A RO E S, WO (e A R S R
B BATIAE = db A e s 1, 3R A AR B 2 R BT A B 7 K.

In the application of the product, there are great differences in the cascade number of drive
control light beads, the parameter configuration of the controller and the quality of the drive
power supply. Therefore, before using the product in batch, the customer must verify the

compatibility of the product by himself. Our company does not promise to meet all the application
needs of the customer
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AV B 2%

Twpical Characteristics Curves
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Part No. :XL-4020RGBC-WS2812B

Reliability Test Items And Conditions

*A] FEMESELE T B Reliability Test Project

Frtmilhia AT ol
; =25C45°C, IF=
Lifetest Life test{room temperature) JIS7021:B4 Ta=25C+5C, IFF12mA 1000Hrs 22
J— JIS7021:810
- o ¢ +
Hightemperaturestore MIL-STD-202:210A Ta=85C+5C 1000Hrs 22
MIL-STD-750:2031
~E N
(iR 7Hh JIS7021:B12 Ta=35C+5C 1000Hrs 22
Low temperature store
ESET R o
JIS7021:B11 Ta=85'C+5C 10004 2
i rs
High temperature/ |\ < o09103D RH=85%
PRI humidity test
Ambience 30min
test JIS7021::B4 5 . 5
RRNLIA MIL-STD-202:107D A0CEC100CE | o y7)
Cold / Heat strike test 3 : 5C yoes
MIL-STD-750:1026 . .
5min 5min
5min  5min  5min
APEERIINA JIS7021:A3 -35'C~25C~85'C~
Cold and heat cycle MIL-STD-202:107D 35C 100Cycles 22
test MIL-STD-705:105€ | 30min  5min  30min
S5min

*H| Wi AR #E Judging criterion:

Forward Voltage
VF [F=12mA - Initial Datex1.1

1E [ F

Reverse Current

. IR VR=5V -—-- 1pA
DL R
Luminous Intensity
R v IF=12mA Initial Datex0.7 -

RO
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SMERT

Ouiline Dimension

iEmEE l&mE EHEE
L T i
2
3
R, N L
'\':_\_._ !

9 EE

5 T
1 ¢
[}

i

']
2
~

=

A1 B4 - Z2K (mm)  Unit: mm
2. ANE « TR AARIEN N+ 0.1 mm  Tolerances: + 0.1 mm if unmarked.

51 B L e ] 2 5| BT -

_ N 11 enp
SRR VSRS
1 GND .
Signal ground and power ground
, N 5 L G 2l
Display data cascade output
- ; 3 VDD
3 VDD PR IC LY IE JZRGBIE AR
Internal IC iti d RGB positi
nternal IC power E?,Sl 1veA an positive A D
ETVZNAETTE TUAN —
4 DI ) .
Display data input
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B/ (1)

Packaging (1)

R S5EAR~F Belt and disk dimensions

Use Feed Direction

4.0
= P
\f\ R R Pl AN i f\ﬁjl‘u/‘\ \1‘?‘) |25
\\_J 1L/ N[/ o o Nl L/ L/ \ :
.0
| | | eS|

AT
BRI

HH e D 4!9

[ 4o

B
ngli

78.47

S0
178

9.0
1.0

Bk L A B RSFERALEE 4 mm
Remarks: All dimensions are in millimeters.
2. REFMARE A ZW RSN A Z$8£0. 25mm

Tolerance is #0.25mm unless otherwise noted

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

R Frat
o\o o 0l0o olo ¢
I
| | 4 i [ e | LI " = : WL | g :
| | | I I | : [ I I [ [ [ I I ]
| | 1 I i (. 1 1 | | [ I i 1 [
b Lid Lod | Lod & Lo : . L :
| 1 |
=P Om AN 5T RETHEA | ED00mEnS |5 I60mEY |
FEEH I & ErEmAs | BTRENS T

RE A
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a% (2)

Packaging (2)

O BhEnERER &% Moisture Proof and Antti-Electrostic Foil Bag

|:7_E'_rLa“.mm..w -
B 0 22 T4
< YpMEEEFS Cardboard Box
I
| —> /
|
' XINGLIGHT
; [ LED Application Solutions Provider}
<& #5&5EE Label Expantion
CPN: HtS/R4M7 LOT: EHB/A%EsE XINGLIGHT
CPN:4RW250728CXG20
MPN: BE VF: B et o
0000 OO0 A A 0 k=

bl b IV: =4 LOT:C250728-0807RGB QTY:4000
WL: RIS R T (i o

Packaqe:Built-in IC LED

" . =

ORIGIN: 7=ith QTY: ¥& AR ATANFEUNRUA AR s o2/ G04 /805
Origin:CN IV:D2/E1/D2

PACKAQE: &% LTI vn:pes-20

I 3
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BERes (D

Guideline for Soldering (1)
1. ERRSGATFRE

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,

NFRERE P A EERME S 518 LED 7S E4IR, N2/ 0 1E,

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. EIFRARER.  EEA LT R AT

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

2751

250 300 I 10s Max
o 225 215\ 2s6C i
~ 200 250 3Cls Max
o 6 225 | 220C ~
2 175 Ll | | N\ ~6CJs Max
[ 150 o 200 180C i i
Z % il | I |10~50s]
E 125 6 5 |- |
~ 100 g 125}

75 F 100 |

50 75

B
50 4Tls Max
25 4Tls 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

[l R 2 R REREAT I, —IRIBIAURRIREI T2 e 8H Y 5E k.

Reflow soldering should not be done more than two times The interval between secondary reflow
soldering should be controlled to be completed within 8H.

PRI HRIERE T, 1§ AEXS LED EAMEfT T

Stress on the LEDs should be avoided during heating in soldering process.

FESRFRTE G, A i TR B e, AT HAhAL .

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

72 il B A P e e R R B U HIIAE 240 +£5°C/68
The recommended maximum welding temperature for the nroduct is 240+ 5 °C/6s
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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)

1. 7.
Storage
o A7 ARV R BT AR, IR TR, ARITEI A = A I ORAEI T
This product is packaged in a sealed, moisture-proof, and anti-static bag, and comes with a desiccant. The shelf life

of unopened products is three months.

o JFEET PRAUEBHEREA ST 30C, BEAET 60%RH L.

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, PROUERAEREA ST 30°C, AT 40%RH B, HEAZE 24 /N (1 R A
il 58, @WTAABONREART 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 24 hours (1 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 M HARIEER LED , QRWR BB, B I T A A R, R T LR —E
MITEREMRI RO . MR RAF: 60£5) °C, Figk24 /i

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. Hpea:
Static Electricity

A PR AR A, B PR R, WERAROU™ B A8 e FTCMERERIIN A AR A 2L
B BT T A G B AL S N AZ IE R, [ 06 23R R HLA By L im0 LR PR It . AP Sl7 e
T, By, P R TR T8, BiRiisds, AR L AR i -

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

/ |
_ 31/

LED PR IR 300 A e 58, 620 M RAE . B iRE] . BB IE i o 72 B 5 B It

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

S|
ﬂ\h -

et S 2 /N

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

LED OGN, WEZ)EMAOCIGHE, Rl T —8tuiBm i) LED , 580G nl el IR IR -
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.

MBI ES, ASRATER

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