XINGLIGHT Part No. :XL-1615RGBC-WS2812B

XL-1615SRGBC-WS2812B ﬁ*ﬁﬁi Technical Data Sheet

1615 £J% Wik AR HRE

#¥ 5 (Characteristics) : ’

* AMRSE (L/W/HD :1.6%1. 5%0.6 mm N

outline Dimensions (L/w /h): 1.6*1. 5%0.6 mm N
*ROEHE R RGB/AE WL i ~
Luminous color and colloid:RGB/ transparent colloid

* WAL ZH & ROHS 23K

Environmental protection products Complied With ROHS Directive

* EIA A

EIA standard packaging

* JEH T ST W R B B A

Suitable for SMT automatic production

* Ol T LA R AR

Suitable for infrared reflow soldering process

M4, (Product application) :

* LED &R K677

Led full-color luminous word lamp string,
* LED 4R thid]

led full-color module

* LED ZPRHAEAT %, LED 4255

Led magic color soft and hard light strip, LED guardrail tube
* LED AR, f5 I B

Led appearance, scene lighting

% LED 5L f¢

Led heterosexual screen

* AT, FEAS BRI AT

All kinds of electronic products, electrical equipment, runninglights

N
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WS2812b ]jJ ﬁgﬁ )f—:_( / Ws2812b Functional characteristics:

L. KT BR PN BB AR B e Bt A ME SR 2R PR TR 1C AL RGB LED U5y, ARRRNTY,  AhEI TR 5
The 0807 ball 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 ICIHIRAE L =, AER RGB O Fr FSE 70 JeAb B . ROemiE— 2, FOLRCR4LIE .,
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, B, IR .

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

4. HyEAL R AR 800Kbps /AP, R SEHILE [ Il HrE S 30 Ml / 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 3 1 PWM 4% 6 BE % S B 256 AR LR, 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/SEEERAL N, (REIXE RS = e KA. mlERAEEE, 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. WEACERMAESL, VDD £ 4. 5-5. 5V BA_E 100%IE % T4k,

With the built-in low-pressure reinforcement module, VDD is 100 % functional above 4.5-5.5 V.
8. IR AR B AE /1. 2 e A IR B 3R e SR B

Super data shaping ability: accept this unit data automatically will follow the data shaping output.
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HESH

Elecirical Characteristics

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

RS Ciae] R BR Y By
Electrical parameters Symbol limit range Unit
ji N,
bt VDD 5+0.5V \Y%
Supply Voltage
SZAR N U VDI 3.5-5.0 v
Logic input Voltage
A \MJJ R \
i 3 1 P Vour ” v
Output port withstand voltage
TAFRE .
Operating Temperature Topr -20~+85C
e vHE
TEIRL Tste 40 ~ +85°C
Storage Temperature
Nrag i Sl =l ==1
. 1 47 i Tsol 260°C For 6 Seconds
Circle solder Temperature
PUEfHLRE
ESD Sensitivity ESD 3000V HBM
eS8 (Ta=25°C) Optical-electrical parameter(ta=25 ‘C)
SHAAR A m R %k H| mAME REE  BKE | B
Parameter Colour Symbol [Test conditions Min Typ Max Unit
21 red - 200 .
pAR:E
%
light intensity o green - 800 - med
¥ blue - 300 _
‘ 4L red 620 - 630
K 2k green nm
Main wavelength | & [F=20mA 520 - 530
1 blue 465 - 475
2 red - 625 -
[EIEREIS 4 areen -
Peak wavelength | £ - 525 -
¥ blue _ 470 -
R A
Halflight angle i ) 120 ) Deg
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XINGLIGHT

Part No. :XL-1615RGBC-WS2812B

S 24 : Electrical parameters (ta=25 ‘C):

SIZEDY N7y
IRH Pt i Tout - 12 - m R, G, B
Low level output current
25
N li - - +1 HA -
Input current
i HE T PRI .
I E, " Isink - 12 - mA -
Output pin current
= SIZ A
PR VIH 0. 7Vdd - - v DIN, SET
High level input voltage
N2
IR Fm AR VIL - - 0. 3Vdd v DIN, SET
Low level input voltage
ﬁ%E?H1EE VH - 0. 35 - v DIN, SET
Hysteresis voltage
YHEEIL R
HFEhE PD - 200 - il /
Consumed power
AT
. s Th . LDD - 2 - mi /
Static power onsumption

FFR4FE © Switching characteristics (ta=-40 ~ +85 C):

5 Y% i %
R Fosc - 800 - KHz /
Frequency
f’éiﬁf@i&ﬂﬂ‘fﬂj Cl= 15 pF; D — Dours
. . Tflz - - 300 ns
Transmission delay time Rl = 10kQ
) [ Cl = 300pF,
TR Tthz ] ; 120 s P
Descent time OUTR/OUTG/OUTB
% Ay T 50%
#(?Eﬁ%ﬁu K - 200 ) ) Kbps i o
Data transmission rate 50% duty cycle
(IR ER S
WA A Gi ] ; 15 pF /
Input capacitance
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5 P 8 JE 77 : Chip cascade method:

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

TUYEE| 2 B3

BEEH TR Date transmission mode

RST

—— YlmgEE— —— 100 MERREE - ——
DI| H—A2dbit || 5 =AMdbit | %= 24bit B—Ndbit | o ANbit || 5=/ 4bit
D2 BoAdbit || =AM 4bit BN 4bit || B =N24bit
D3 = /M4bit = /M4bit
D4

VE: o DI A MCU 3R IEIEE, D2, D3. D4 AL HE ik [ Sh iR Kk 1 3R
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 B 24bit data structure:

GI|G|IG|IGIGIG|IG|IGPRIR|R|IR|IR|R|R|R|B|B|B|B|B|B|B|B
7les5 (413211 (0)y7(6]5]|4 4

VE: Ehdek, %I GRB IR A& ik B s
Note: high order first send, send data in the order of GrB

e
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B HERT P 2 B Time sequence waveform:

—_— TO A
——> TinOh K—— —

ofi
— T1 .

— Tinlh K——

14

Treset
RSTHY

B IEAE %0 € 3 : Signal transmission definition

WA 0 ﬁgl% BRI . TinOh 0.20 0. 28 0. 35 us

Input 0 code high level time

BN 1 ey HESP R T
Input 1 code high level time
N O LI FE S ]
Input 0 code low level time
N 1 RS HE PR TR
Input 1 code low level time
0 A /1 1t JE A
0 code /1 code cycle
RESET HEb % F 1 1]
Reset code low level time

7E/Note:

a: LED AT Bk SEARAE m v P ()0 <07 ABAD “17 15, & H R a1 200ns~410ns, IC HMWA “0”
fih, v HESTE )T 640ns™1000ns, FIWN “17 . “0” A9A1 “17 TSR PACR AL 45 o, HE&4%
W —%#Ei%.  a: LED is mainly based on high-voltage flat time to determine “0” code and
”1” code. The high power level time is between 200ns ~ 410ns, IC is judged to be “0” code,
high power level time is between 640ns ~ 1000ns, and it is judged to be “1” code. The low levels

Tinlh 0. 65 0.9 1.0 us

TOL 1.55 1.72 30 us

TI1L 1. 10 1. 10 30 us

TO/T1 1.75 - 35 us

reset 30 150 - us

of the “0” code and the “1” code represent the end of this code and are ready to receive the
next data code.

b: fIRHF B AL (A5 /NA 100us, AT BEARE, —WiEdE S e (B4 24bit F1 24bit Z A, bit
A bit 2z [8) AZEA W@ 35us, FHMATEESH 1C A2 RESET. RS (A 7E 35us 2 Y, i #3 v] DA
AT IEH B s HoAth#:/E. b: The low flat reset time is a minimum of 100us. In order to leave
a margin, do not interrupt more than 35us during a frame data transmission(including between
24bit and 24bit, between bit and bit), otherwise it may be considered by IC as RESET. The
interrupt time is within 35us, and the controller can perform other operations such as normal

data transmission.
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EH| A PR VUE: Recommended value of controller timing

o, =S
TOH 0% ,'j%jF T'j, 0. 28us 0. 28us
0 code, high level time

1 RS, ey H PR ]
T1H 0.9 0.9
lcode, high level time us us

0 f4, 2|
TOL & 1&EE:FHTIQ, >1. 72Us 1. 720s
0 code, low level time

119, it [
T1L & ﬂ&ﬂiq:HTY]. >1. lus 1. 1us
1 code, low level time

“O” fdElR 17 A
”0” code or “1” code cycle

Reset 14, SR
oot eset fig ﬂ&qiq:‘flj. S 30us 80us
Reset code, low level time

>2. 0us -

N FH 22 5% 1 Application circuit diagram:

DC 5V / /

/
POWER

R2 ( (
Controller VDD bout VDD bout

VDb poud .
pout|—RL JpiN  ewp 2 I—-DIN GND o |—-DIN GND s e "

V35 104 104 104

GND ‘ | | \) )

77 i S FH R R AT BR R R A AR S B RS R A S A ROK ZE S, OB RS A R ST
BT 550 BAT IR ah e 1, FRAIAN KR 2 2P BT A N 75 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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RENH:
Brightness grading:
KRG B/ME BAE Eapr R &4
Code Min Max Unit Test conditions
P01 200 300
P02 300 400
P03 400 500
IF=20mA
P04 500 600 med
P05 600 700
P06 700 800
BEH:
Wavelength grading:
] B/ME BAE By PR &4
Code Min Max Unit Test conditions
HRS55 620 630
HB35 465 475 nm IF=2mA
HGS55 520 530
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Twpical Characteristics Curves
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[1] 1n AL 2 1] a0 bt i | bl 00 ) ] 114k =
FRHE (T i B LUk Wl 40 %0 &0 M &3 40 100
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W ERAERR

Reliability Test Items And Conditions

*A] FE M SCIE TR B Reliability Test Project

Eiin IiH AFRAE i SEs M) | e | Rdiee
Description ltem Test criterion Test condition Testtime Qty Fail oty
Frtmilhia AT oo

*| =, + ) —
Lifetest Lifetestiroom temperature) JIS7021:B4 Ta=25C+5C, IFF20mA 1000Hrs 22 0
e JIS7021:B10
I 74 oL e
. B ¢ +
Hightemperature store MIL-STD-202:210A Ta=85C+5C 1000Hrs 22 0
MILSTD-750:2031
~E N
fiie 7t JIS7021:B12 Ta=35C+5C 1000Hrs 22 0
Low temperature store
PRI 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
IRANTLIA MIL-STD-202:107D A0CESC100C 500 2 0
Cold / Heat strike test 3 ) 5C ydes
MIL-STD-750:1026 ) )
5min 5min
5min  5min  5min
ABGERIIRR JIS7021:A3 35C~25C~85C~
Cold and heat cycle MIL-STD-202:107D 35C 50Cydes 22 0
test MILSTD-705105E | 30min  5min  30min
S5min
* K| Wi AR #E Judging criterion:
Jore 1 SEIG KA J WA AE
I H 5 ) o
Experiment Criteria
ltem Symbol " -
condition Min. Max.
Forward Voltage
VF IF=20mA ——— Initial Datex1.1
1E 7] B
Reverse Current IR VR=5V SuA
S Je] B it
Luminous Intensit
o y IV IF=20mA Initial Datex0.7
KRGS
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SMERT

QOutline Dimension
1.60
T
Do | @ ) { ® voD
5 & |
GND | ® |";5:--'\ |'-'7€fl, DI
o |

[ R

+0.6 0

.65

SRR T
Recommended Soldering Pattern

51 R % B K% 51 B T A -

7 K 2 A
Display data cascade output
AR TC LY I JZRGBIE AR
Internal IC power positive and RGB positive
(ERCR: YN §:
Signal ground and power ground
TR EHE R

Display data input

1 DO

2 VDD

3 GND
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B/ (1)

Packaging (1)

RESHEB/ R~} Belt and disk dimensions

400 2.60 400 ,—A 1,15
) £
H{% '_.
s %0 O 0|0 o
—
S
|
L A i-4EEE

& B0
178

S0
1.0

B L BA RS A7 3554 mm
Remarks: All dimensions are in millimeters.
2. REFFRIFRIE A ZFIRSE A28 £0. 25mm

Tolerance is %0.25mm unless otherwise noted

¢+ BEEFSHFEUFRETNAKE Disk and carrier belt direction of roll and hole dimensions

=1 U
) ONO @ ONG ONO (
]
I I R N s G e
| | I I ] | : | I ] | | [ ] ] 10
| | 1 ] ] | | | 1 ] | | I 11 ] ] [
| | Lid | B | | | I | el | S | : | | RS :
! L I
T T RETRES | S0nmans | F 5 60maY |
e maRimas | ABRES S
a4




XINGLIGHT Part No. :XL-1615RGBC-WS2812B

a% (2)

Packaging (2)

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

=, |
bl

G CRETION &
'E ~.\|I-‘|'-_: 9 LYy
e

— — TR
PrihtnaRe Bl 4%

——>»

XINGLIGHT

Capactiy 5 or 10 reels per box (PIFEESEE . 5081004

{ #REEA: Label Explantion

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

IV: iR

VF: BETEE

I T

#% XINGLIGHT ®

LOT NO:J220315CXB10

T A

PART NO:XL-1608UGC-04

TIETRTTI P e

BIN CODE:0&033863

(N RNR AR TR T
OTY : 4000PCS

WL 525-578 M z

IV 207-24% WCD

VF:2 728 W
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BERes (D

Guideline for Soldering (1)
1. ERRSGAFRE

Hand Soldering
HEE WA BB E TR 00~ M TR A DRIR T 30W  [ksek, IR BRI 4200
R FFAE 300CLRAN, HAEASHMA AT —JURE, RHIOERIRRSE WA SEE 3 .

NFRER TR A EERME S S LED 7SR, N2/ 0igE,

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 DU T R AT

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

2751

250 ol | 10s Max
o 225 215\ 2s6C i
= 200 250 3Cls Max
o T 295k 220C —
3 175 E.:), i N™6TJs Max
© o 2000 4ep | I
o 150 RV e
£ 125 g 150 -1 | S

Q | |

& 100 aé.; 125 | 60~120s preheating |

75 ~ 100 | ‘

50 75 |

AN
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)
I FE Lead process ToHYHIFE lead free
p

[l R % R REREAT IR

Reflow soldering should not be done more than two times.

TR HRIRE T, W AZXS LED M E 7).

Stress on the LEDs should be avoided during heating in soldering process.
FESRFRTE G, A i TR = 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 U, (ERBEAET 30°CIMsME NREEE 3 208, AmT S0°CIs M

% 30 b,

it P FLAd AL G el RSB B A I RIIE AN 20 LED Y B ANIA S0 i 748 2038 e 17 o
R RE T MR A RIS, — R R A N 300W , HIATHEXS LED &ldifi. iHRYE

HARR) R OLSealis v 2 S 2%t 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.

* R S BRARFENHFANEH TAE PCB BOPRR A E . Ak T Z2ZREZ FE MY
Wi, 3 HRAE RS AE 1Y) PCB L TH AR 32 B s KB I T 5%

* 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 R B R B iR ARG, IR TR, RIT B i — S B DR AF I 1]

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

o JFEMT, PURAUEBAEREA ST 30C, WEARET 60%RH IFREH.

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.

© JHENE, PO BHEREAET 30°C, AT 10%RH  FEASEH, HRGAZAE 168 /N (7 R A
il 58, @WTAEABONREA ST 30C, @EART 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 W HARIEER LED , QRWR BB, B I T A A A R, R T LR —5E
TIEREMIACR. B4R 60£5) C, H54E24 /M.

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. HpHE;
Static Electricity

FHAIHR S PR R A, BIMEFIH USRS, APRISOU™ B R 28 e FTUM (IR AR A 241
B BTt T AR SR B AL S N AZ IR, [ 06 Z5CR HCELA Bl L A LR R It o (SEFSI7 e
T, Py, PR TR, AR T8, Brsirbsds, A0 aRup s e 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

FESKERI FH L e, DA L b E DNy Fde o™ R Bl st d) 1C Rl A 5 SN, RAEq
SN R Wb, AT 10 RIS RaE TR, TR RRAE A AR /,

L7 AP AR FE A AN R

2. P RE SN S A 7 B ORI RE. R1/R2, BRI SARAER AN, AR5 S AP bRy R P A
AN R/R2 FOR NIRRT ORI BRI, SO, W R1/R2 BV, ATEREUES BRI, —BOEMAE 20-2K
QIAHYA, HUCEHRVUIE £ 500 W/t LASERMERTEALE, R2 A4,

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 r1/12 ; 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. FAhHIR:

Others

BT AN BT SYEPRRRI, tATREd T AR SR e, I T REERSATER A
i E U1 2 A R = Z/JS et 111 151 R v B 1= T o i A N AV BRI 7 /S U e 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.

l'—\—\__\_\_

[ v
S| &

LED (UM IR BB 0 AH 2 a5, 15 20 IRAE . ARELIPIIRE] SEEER IR o A2 B 7 S B IS
AT NIRYE =

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, W2V EMAOCGHE, Rl T—8obuiBmi) LED , 5806 nl el /R HIARS .
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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