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XL-5050UWC-WS2812B &*&ﬁi Technical Data Sheet

5050 WE IC BX MR- RE

4% /8 (Characteristics) :

* AMLRSE (L/W/HD :5.0%5.0%1.6mm 3 &
outline Dimensions (L / w /h): 5.0%¥5.0*1.6mm \ ,/
*  RICEE KRR B GK R E B

Luminous color and colloid: Withe magic/Transparent colloid

* WMRTZRH ROHS Z3K

Environmental protection products Complied With ROHS Directive

* WRBURMESE S (MSL) :ha 4%

Moisture sensitivity level (MSL) :5a levels

* EIA HupriE

EIA standard packaging

* T SMT WG By E i A

Suitable for SMT automatic production

* 3 H T ALANA R A

Suitable for infrared reflow soldering process

M4, (Product application) :
* RHF

luminous words

* FEA

module

* RUOGYR

Point light source

* AT %

Bar

* AT 5%t

Lamp screen

* EUEREMGSE 2 155
Christmas decorations and other multi-scene products
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1. anﬁt:'m;‘li/ Product Overview:

5050 P TC R — AR 1 e Ji i R R LR ZIBIELR IR 8 1C A5 & 10 LED A5 1y SN2 AR IR 5050 42 A0AT 2K o
Horb oy B 1C 2 A B AL & 2 B F R . B RO AL T B . B A R . DR AR . P IR, DU A
JG=E% LED fHVRAKAN R . KA BALIAFMAE R SHE EREAE, DI HEU MCU A&kiid ik i E o,
I i R B R B U ) Sk 24bit BB R, JRIEE PWM R RER, DUER A LED 1H RS R
LA Bdlmir sk 24bit BlE#Br ToR)G, IR AEEE 2 Py s B EOR R B B i i M e i LR
DO FIek 2 N — T Bk Bl —BUT Bk, HdafEpd 24bit.

The 5050 internal IC is a kind of integrated high—quality patent technology single-line cascade constant—current
drive IC and high—quality white LED chip external control constant—-current 5050 integrated lamp beads. The built—in
control IC includes data latch circuit, data shaping circuit, data forward circuit, dual oscillator, PWM modulation
circuit, and three white LED constant current drive circuit. Adopt the communication protocol of single line return
to zero code. After the power—on reset, the DI interface receives the data frame transmitted from MCU, and through
the data latch circuit, the first 24bit data in the data frame is latched down, and sent to the PWM modulation circuit
to control the work of the constant—current driving circuit of white LED. After the first 24bit data of the data
frame is locked, the remaining data is processed by the internal data shaping amplifier circuit and then transmitted
to the next stage of the lamp ball through the DO port through the data forwarding circuit. Every time the frame

passes through a bead, the data is reduced by 24 bits.

2~ Iﬂﬁﬁ%)ﬁ/ﬁnctional characteristics:

2.1 HIEHJE 5V

Power Supply Voltage 5V

2.2 Et I e f ik 12V

White light ports withstand up to 12V voltage

2.3 WE ERE AR S A

Built-in power—on and power—off reset circuits

2.4 JKPEVATTREE (256 FOKEERTD

Gray Level Adjustment Circuit (256 gray level adjustable).

2.5 WEHIRBILHE, RIEBIEEE 2 REIRA T E R TEmRAE 2N

Built-in data shaping circuit to ensure that the data through the cascade will not generate wave distortion
accumulation

2.6 M4 riA 800Kbps

Data transmission frequency can reach 800Kbps

2.7 HRIFHEZTY 30 Wi/ AP, R REETA/NT 1024 51

At a refresh rate of 30 FPS, the number of cascades can be no less than 1024
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HESH

Elecirical Characteristics

E&ﬁ%ﬁ%ﬁ (CINTHRFERBEE, 7,=25°C, Vy=0V)

2% T i i
Parameter Symbol Range Units
Pl AL Vdd ~0.5~5.5 v
Supply Voltage
AR O Tout I v
White light output port withstand voltage
N A
SN LK Vi ~0.5~Vdd+ 0.5 v
Logic input voltage
- LARRE Topt ~40~ + 85 C
Operating Temperature Range
R Tstg —20~ + 60 C
Operating Temperature Range
USSR NS 5a -
Moisture sensitive level
ESD iif/E (HBM) Veso ok v
ESD WITHSTAND VOLTAGE (HBM)
<H
ﬁﬁlﬂa(ﬁﬁ EOFEAREFRPIBE, Ta=25C, VDD=5V)
ZH e e/ S Ay =N BT
Parameter Symbol Min. Typ. Max. Units
it A L e
Supply Vol tage VDD 35 5 55 Y
TARIRE C
Operating temperature Ta -30 B 70

%ﬁ?ﬁ (N TREBR VLB, Ta=—-40~ 4+ 85°C, Vss= 0V, Vdd= 4.5~ 5.5V
BERSH (BRIERHIUEH, VDD=5V, Ta=25C)

ZH g 52 o =N B
Parameter Symbol Min. Typ. Max. Units
T . 05 . mA
Operating Current Iop )
(B . i . mA
White light drives current ILep
DI = HL oA ViH 0.65VDD _ _ V
Di High level input )
DI fIRHLFH A Vi - - 0.3VDD v
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Part No. :XL-5050UWC-WS2812B

Di Low level input

RSP (BRAEFHBEEA, VDD=5V, Ta=25C)
ZH frg | & | A 1=/ N X VA I 2% A
Parameter Symbol Min. Typ. Max. Units Test Condition
Kup ALt E foara | - 800 . kHz
Data transfer speed
FOBSG ) PIM A fom | - 15 i kHz
White Light PORT PWM frequency
. . . trLH - 0.21 - us T
MO R A IR DI DO fii & A1
Data forward transmission delay DO ﬁﬁﬁDXﬁf@ﬁl%ﬁ% 30pF
trrL - 0.21 - us
_ , trn - 0.018 - us
DO HL PSS 1] DO i I % 471 % Hi, 30pF
Do level transition time tTHL - 0.018 _ us
F o LR B ) (7 1) tr - 0.15 - us
White Light Port Level Conversion Time lLep=12mA
(Note 1) tf - 0.40 - us

VE 1 9 7 A D AT SRR B Y H s e

Note 1: To reduce the impact of RGB port switches on the

DI

50%

trAf LIRS, AN R
supply voltage, TR/TF is slow and does not affect the lighting.

/

trn trHL
> «— - trn s
90% 90%
DO .
10%
i b e
90% 90%
VRGB
—"10% 10%
VE2: RSB HUREE

Note 2: Schematic Diagram of the AC parameters

PEJE LED ?ﬁ/Euilt—in LED parameters:

RICH i (KD RAHRE (med) TAEH (mA) IR e
Luminous color Color Temperature (K) Luminous Intensity (mcd) Operating Current (mA) Test Condition
Ww 5500-7000 4000-8000 12%3 DC5V
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Iﬂﬁﬁ‘ﬁﬁ%/Bescription of functions:

5050 P TC AT BRI 2, SRR ARSI SORIEE 5. SR BRI LS, 0 DIN ST R (14
¥, g 24bit 5, DO ¥ PR EE R AR, T — MO R IR ALSE . R ZAT, DO O —HAR. M ERAS
AFENCH O E, B PGS A ARIEER R 24bit Bl e AR E S 2 HE S, RIAFESEEE . 4R DIN fnf A
E5 N RESET (55, WA R B BEE Bor, R EIZAE 5 45 Aa BEFHRIOIT I 8UdE,  ERRIIGEITIa ) 24bit
Bl )n, g DO FEREIE, T ERIEBCA BICE RESET DAY, PG BERFEAA, 233 80us PA A HIF* RESET
T, TR DG B AR NI A 8IS 2 1) 24bi t Bl e P A AR TR S = R S, BRI RS

The 5050 INNER-SEALED IC lamp ball adopts the single—line communication mode, and uses the return—to—zero code
mode to send the signal. After the power—on reset, the chip receives the data from the Din terminal. After receiving
enough 24 bits, the DO port begins to forward the data for the next chip to provide input data. Do Mouth is pulled
down until forwarding. At this time the bead will not receive new data, the built—in white chip according to the
24-bit data received after the generation of different duty cycle signals, showing different brightness. If the DIN
input signal is a RESET signal, the chip will receive the data display, the chip will receive the new data at the
end of the signal, after receiving the beginning of the 24-bit data, data transmission through the DO port, when
the low—1level RESET code above 80us is received, the white light chip inside the bulb will display different brightness

according to the different duty cycle signal generated by the 24bit data just received.

1) ;E:H‘ﬁﬁjj‘%/()hip cascading method:

D1 D2 D3 D4

YRl M2 A3

2) ﬁﬁ'fg%/Data transmissions

RST
—  LERIEEN =80 e G
DI $—t2amit | B bbi |5 = 24bit B—odbit | e | OH o4
D2 BT (OB =240 BT Mbe |24k
i & 24bat =1 24bit
4

VE: o D1 A MCU 3 R IE IR, D2, D3. D4 NZR Ik iR E sh T K I 8UE .
Note: Where D1 is the data sent by the MCU, D2, D3, and D4 are the data automatically transferred by the cascading

circuit.
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3) 24b1t ﬁﬁ%m/% bit data structure:

L U O I I I I I R R
P %e4 B3 |3 0T [%5 4% S| F |8 |7 &5 43 2]E |0

E: mhER.

Note: Higher-level starts.

4:) W?%&%@/Sequential wave map:

|~

0hs < TOH->+—— TOL —

T _data -—-I

154 «—— TIH —»f<TIL>

Res etﬁ?‘;& - Tres ———»

5) ﬁ%ﬂ%ﬁ%@ﬁg*/Controller Transmit Code type requirements:

ZH RS BAME | HURE IZONIEN AL
Parameter Symbol MIN. Typ. Max Units
576 Ji ToaTA 12 1.25 - us
Code period

O fith iy P I ] TOH 0.25 0.47 us
Zero Yard high-level time

0 A HE~F- B[] TOL 1 us
Zero Yard low level time

1 R PR T T1H 0.58 0.85 1 us
One Yard high level time

1 B LS RS T1L 0.4 us
One Yard low level time '
Reset L1 H~F AT ] Tres 80 us
Reset Code Low level time

e ISR IEETE 07 E OB A L AUN T 0.47us; BdE <17 v BT R] A 250K T 0.58us .
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E‘ZFE@%%E/Application Route Diagrams

EE[/)EEE‘J_‘E 5V (ﬁD—F IZEIZJ_‘_\‘) /Power supply voltage 5V(as shown)

all (I i
P
n
< ki 4 3( , J 3(
DIN _vsS i [DIN v
vss  DAT N E SN
]
Controller !
- []
—| voD DOUT | £2| vOD DOUT
2 1 2 : 2
i 5
L] 2
SR — | =
5V }—“| 5V }—“h 5 }—“h
e =¥ =¥
[T3= = =

ﬁf/Note:
L fEREZRIET, ik G rEYRZE . Hhgk 2kt an;

In the line, should avoid the power cord, the ground wire too fine.

2. 77 it N PP R KT R RO B A ) 2 2 B L SRl LU U A BOR 2 e, WO AE SR
BT 55 W FAT IR i e A, R AR 2 7 T N R K

In the application of the product, there are big differences in the number of the cascade of the driving lights,
the configuration of the controller parameters and the quality of the driving power, we are not committed to meeting

all the application requirements of our customers.
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Twpical Characteristics Curves

K}iSUB}ul JUDIPDJ BAIIDIRY

FiEs
Relative Intensity Vs. Wavelength
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*A] 24 SCIETH B Reliability Test Project

Part No. :XL-5050UWC-WS2812B

ik TiH ABRAE RS WA | BE | RdiE
Description [tem Test criterion Test condition Testtime Qty Fail gty
Tl Al
I | ) S CASC, [
Lifetest Life test{room temperature) JIS7021:B4 Ta=25'CA5C, IFF20mA 1000Hrs 22 0
N JIS7021:810
el . .
! o . _|_
Highternperature siore MIL-STD-202:210A Ta=85C+5C 1000Hrs 22 0
MIL-STD-750:2031
N =| g3
fiifsie JISTO21:B12 Ta=-35C+5C 1000Hs | 22 0
Low temperature store
JIS7021:B11 Ta=85'C+5C 10004 2 0
i IS
High temperature/ |\ \\ < o00-103D RH=85%
75l humidity test
Ambience 30min
test JIS7021::B4
il _ -10C+5'C~—100C+
Cold / Heat strike test MIL-STD-202:107D O 50Cydes 22 0
MIL-STD-750:1026 . .
5min 5min
5min  5min  5min
AP JIS7021:A3 -35°C~25C~85'C~
Cold and heat cycle MIL-STD-202:107D 35C 50Cydes 22 0
test MIL-STD-705:105E | 30min 5min  30min
5min
* | BT FRAE Judging criterion:
SRS AL 1 b7 o v
Experiment Criteria
ltem Symbol . -
condition Min. Max.
Forward Voltage
VF IF=36mA ——- Initial Datex1.1
1E ) H
Reverse Current
. IR VR=5V - S5pA
S Al FE
Luminous Intensit -,
e Y v IF=36mA Initial Datex0.7
RIS
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SMERT

Outline Dimension
EmA HHE ) e BiIEEE

[ I 08 _'|['_: 7

%}’ 88 e Z0 25
vee [] / DIN
pour || GND

HVE: L. DA ERSF A4 mm
Remarks: All dimensions are in millimeters.
2. RFFHIFRE A Z R RSE A 24579 £0. 25mn

Tolerance is #0.25mm unless otherwise noted

5B R % 1 e B BRI -

PR TC HLIIE Sz FDOGIEAR

INTERNAL IC power supply and white light positive electrode
R JOB T (800K)

Display data cascade output (800K)

55 Hh e F Y

Signal ground and power supply ground

EoRE RN (800K)

Display data input (800K)

1 VCC/VDD

2 DOUT

3 GND/VSS

4 DIN
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B/F (1)

Packaging (1)

R S5HEBL R~} Belt and disk dimensions

4 ‘Use Feed Dlrectlon

@ ——b

0.21

175

|
A
:
J
]
J
b
j|
L] \E/

T
N
T
N,

koA

_5|5_

}

|
]
& B0
178

1.0

HVE: L. PAE RSF A4 9 mm
Remarks: All dimensions are in millimeters.
2. REFAbRE A Z RS A ZE$45£0. 25mm

Tolerance is =#0.25mm unless otherwise noted

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

=1 U
o\o o 0l0o olo ¢
]
I I R N s G e
| | I I ] | : | I ] | | [ ] ] 10
| | 1 ] ] | | | 1 ] | | I 11 ] ] [
| | Lid | B | | | I | el | S | : | | RS :
: 1 |
T T RETRES | S0nmans | F 5 60maY |
A maRimas | ABRES S
a4
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a% (2)

Packaging (2)

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

2 %
=,
pm B

I ::> ] a
'E ~.\|I-‘|'-_: 9 LYy
e e
e

— —— T
PrihtnaRe Bl 4%

——>»

XINGLIGHT

Capactiy 5 or 10 reels per box (PIFEESEE . 5081004

{ #REEA: Label Explantion

LOT NO: HKfE 8. @ XINGLIGHT ©
A . 0
BRI Py T
BIN CODE: PART NO:XL=160BUGC-04
vi Hﬁﬁﬁ::&ﬂ II-I-“_
2 gE BIN CODE: 0603

_ AL AR AR T
IV: K& ;ﬁ; urr'r
VF: BEETEE VF:27-28 ¥

I O
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BERes (D

Guideline for Soldering (1)
1. ERRSGAFRE

Hand Soldering
R WA BB E TR M T TR M AIIRIRT 30W (K 8k, JRIRmH IRk in L 4 20
TR FFAE 300°CLAN, HAERASHMARRAT U, RHIORRIRSE WA 3 .

NFRER TR A ERME S S LED 77BN, 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 ofthe hand soldering.

2. EIRARER:  EEA DU T R AT

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

2751
o 10s Max 300
~ 250 " o6 i 275 |
by 2B T T
— L 3Tls Max 250
0 200 1gc T ~f ™ 6Tls Max 5 225
2 175 o i \ 6 Cls Max
@ 150C = 200
& Ol s g 5 175
£ 125 | § 150
s | 5
100
k100 ___53‘ | E 125
| e ~ 100
;g i 160-1205preheating: 75
50
25 4CIsM
0 ls > | L | Il | | 25
0 L L L 1 L L 1 L
0 50 100 150 200 250 300 330 0 50 100 150 200 250 300 350 400
Time (sec) Time (sec)
A FE Lead process TCHFHIFE lead free

[l R % R REREAT PR

Reflow soldering should not be done more than two times.

TR HRIRE T, 1 AZXS LED FEAME )

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 AL IR A T D, (R T 30°CIMsME NREEE 3 208, Am T S0°CIs M

% 30 b,

it FH FLAd AL RS el 5B BAE TRIIETAN 26 LED 9 B AN IR S0 i 748 2038 et 1 o
R RE T MR A RIS, — R KD A N 300W , HIUATHEXS LED &ldifi. iHRYE

HARR) FEOLSeais vk 2 S ax 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 BOPRIR A E . Ak T Z2ZREZ FE MY
Wi, 35 HRAE AT AE 1Y) PCB L TH AR 32 B s R JE 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)

0 a2

Storage

o A B R iR AR G, IR TR, RIT P i DR AF I 1]

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

o JFET, 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, PR BHEREAET 30°C, AT 10%RH  FRASEH, HRGAZAE 168 /N (7 R A
fill H5E. @WTAEABONREART 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 MTHARIEER LED , QRIR BB, B I T A A R, R T LR
FOMEREI AR, B4t 605) C, Hidhod /NN,

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. HpHa;
Static Electricity

FHAIHR S PR R A, BIMEFIF USRS, ARIGOU™ B 28 e FTUM (IR AR U 241
B R . T R S0 RV 2 AL AR L2 I A ey, ) Iy a0 2R B Al 977 L e R R P YR RO I o ST
T, Py, PR TR, AR T8, Brsibsds, A0 a s .

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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FERERFH (2

Precautions (2)
3. W

Design Consideration

7
DC 5V // b4
POWER ’
R2
Controller VDD DouT, VDD DOUT L VDD Dout = g
— [ v “~ \\
] [c2 ez ez & e
ysgDOUTI—S— oI eNn| |, L pIN e i L{pIN  eNp| i By
: : ‘ : \
| |
GND J
o o

FESKERI FH LR, DA L b E DNy rde iR Bl st d) 1C Rl e 5 S LA, RAEqs
NIRRT Ak, A TR 1C TR AR TR, SATERE AR S M AN A

L7 ST A AR FE A AN BRI

2. P RE SN S A T AR OR A R BE. R1/R2, BRI SARERIANR], AR5 S PR bRy B P2 A
AN R/R2 FIR NIRRT ORI BRI, SO0, W R1/R2 BV, ATEREMESMER R, —BOEMAE 20-2K
QIAHYH, HUCEHRVUIE £ 500 M/t PASERMERTEALE: 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. FAhBEI:

Others

BT AN BT SYEPRRRI, tATREd T AR SR e, I T RE RS R A
FRIRERUIEER, UMD it B 7, R s TRl 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

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

e

=

——

LED (UM% IR B 28 0 AH 2 a5, 15 20 IRAE . AREBLIIPIIRE] . SEEER IR o A2 B 7 S B IS
RCAESJNIRYE =

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. MR BE:
Safety Advice For Human Eyes

LED OGN, W2V EMAOCGHE, Rl T—8otuiBm i) LED , 580G nl et IR RS -
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.




	目录

