XINGLIGHT Part No. :XL-3838RGBC-WS2812B

XL-3838RGBC-WS2812B ﬁ*ﬁﬁﬁ Technical Data Sheet

3838 Xk Wi A ROEZRE

4§ 5 (Characteristics) : @0

* HMRSE (L/W/HD :3.8*3.8*1.1mm

outline Dimensions (L / w / h): 3.8*3.8*1.1mm

*  RICEE KRR B LIR [ A

Luminous color and colloid: Colorful magic/Transparent colloid
* WMRTZRH ROHS EK

Environmental protection products Complied With ROHS Directive
* AU S (MSL) :5a 4

Moisture sensitivity level (MSL) :5a levels

* EIA MEhRiE e

EIA standard packaging

@ T SMT W A B s

Suitable for SMT automatic production

* GG T AN IR f AR

M4, (Product application) :
* R RT
Full color luminous words
* R
Full color module
* G
Point light source
* AT
Full Light Bar
* KT % Bt
Lamp  screen
2
Color screen
s EUEFENGSE 2 3 50 b

Christmas decorations and other multi-scene products

NS
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].\ thﬁﬁﬁ/ﬁoduct Overview:

3838 W IC J&— AR pltrm o B L R HOR B ZR JURRIE AL IR SN 1C ANy & RGB. LED A5y (A2 1E I 3838
T BR . Horh N B ] 1C 2 WA S8R i . SR B A B R | R R B . DR A . P IR
filE, LK R/G/B =i LED 1EWIIKENHH . KHPLAEMAERML. SHE LREA)E, DI HHRIL
MMCU A% >k g Het i, I i B A7 re o B il L) =k 24bit BEdiy ok, A ZE P AR
#, PAPEH] R/G/BLED fEULUKE) R EE 0 TAF . HlEmingsk 24bit HAEHEUE TRE, FIRKBHEZE N ETE
AT TOR F B B Y S5 il M e R r R 22 DO VG R 28R — RN IT Bk Bdla i ond —BUT BR 015 e, Hdls
fHJ/> 24bit.

3838 IC is an integrated high—quality patent technology single—line cascade constant—current driver IC
and high—quality RGB LED chip external constant—current 3838 integrated light beads. The built—in control
IC is composed of data latching circuit, data shaping circuit, data transmitting circuit, dual oscillator,
PWM modulation circuit and R/g/b three—circuit LED constant current drive circuit. Communication Protocol
based on single-line Zeroing. After the chip is reset, the DI interface receives the data frame transmitted
from MCU, and the first 24 bit data in the data frame is locked by the data latch circuit, and sent to
the PWM modulation circuit to control the R/G/B LED constant—current drive circuit. After the first 24
bit data of the data frame is locked down, the remaining data is processed by the internal data shaping
amplifier circuit and transmitted to the next level lamp bead through the DO port through the data
transmitting circuit. Each time a data frame passes through a light bulb, the data is reduced by 24 bits.

2\ mﬁ%ﬁ){—i/f’unctional characteristics:

2.1 HJHHEE 5V

Power Supply Voltage 5V

2.2 R/G/B i i ik 12V

B port withstand voltage up to 12V

2.3 WHE RS LA RS A

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

2.4 IKFEVITTHEE (256 ZORFERIR)D

Gray Level Adjustment Circuit (256 gray level adjustable).

2.5 WEIBHEREAE, REEREE 2 RPA 7 LR RS R

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

2.6 HIEALHMAFE AL 800Kbps

Data transmission frequency can reach 800Kbps

2.7 HRUHFEZTY 30 i/, R PIRET AN T 1024 R

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

%ﬁ%ﬁﬁﬁ (TR, 7,=25C, Vy=0V)

2% "e i Hfir
Parameter Symbol Range Units
LA Vdd ~0.5~5.5 v
Supply Voltage
R/G/B iﬁ“ﬂ ﬁﬁﬁ H ﬂﬁ}j—i Vout 12 V
R/g/b output port voltage withstand
A L Vi ~0.5~Vdd+ 0.5 v
Logic input voltage
- LARRE Topt ~40~ + 85 C
Operating Temperature Range
fif A7 5 Tstg -20~ + 60 C
Operating Temperature Range
U 2 - - -
Moisture sensitive level
ESD fif/E (HBM) Veso ok v
ESD WITHSTAND VOLTAGE (HBM)
H
jﬁﬁlﬂs{ﬁﬁ (WFAEBRWB, Ta=257C, VDD=5V)
ZH g 5/ Lipic) =N AL
Parameter Symbol Min. Typ. Max. Units
B AR
Supply Voltage VDD 3.5 5 55 Vv
TAFUREE
Operating temperature Ta -30 B 70
Eﬁgé&gﬁ/ﬂectrical parameters:
BiRSH (BRIERHIVE, VDD=5V, Ta=25C)
ZH 5 BN ] PN By
Parameter Symbol Min. Typ. Max. Units
TAE - 0.5 - mA
Operating Current loo
R/G/B HXZ) FE I - 12 - mA
R/G/B drive current ILeDor
DI 2PN ViH 0.65VDD _ _ V
Di High level input )
DI PN Vi ] - 0.3VDD v
Di Low level input
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ZTHSH (BRIEF MY, VDD=5V, Ta=257C)

ZH Frg | & | MY A | B M 2% A
Parameter Symbol Min. Typ. Max. Units Test Condition
g A foara | - 800 - kHz
Data transfer speed
R/G/B FTHY PUM A foum | - 15 - kHz
PWM_FREQUENCY OF R/G/B port )
o . . teLH - 0.21 - us Sy
MU B IR DI >DO {55 AL
Data forward transmission delay DO ﬁ#ﬁDXﬁiﬁﬁ%@% 30pF
teHL - 0.21 - us
T ) trn - 0.018 - us
DO HL - 46 iy [H] DO i 1% Hh 47 %% HE. 30pF
Do level transition time trHL _ 0.018 _ us
RGB  FIHE S 46 ) (7 1) tr - 0.15 - us
RGB Port Level Conversion Time lLep=12mA
(Note 1) tr - 0.40 - us

T 1 AT RGB i T S0 U LR b o, ttf LURRGRR, AN i

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

DI 50% 50% / N\

_’tPLH trHL - t1Lm ot

90% 90%
DO >
10% 10% ——
— tr - tr -
90% 90%

VRGB

10% 10%

2. ZhisHor ek

Note 2: Schematic Diagram of the AC parameters

WE_ LED %ﬁ/Euilt—in LED parameterss

KA FFK (nm) RAHREE (med) TAERH (mAd) A A
Luminous color Main wavelength (nm) | Luminous Intensity (mcd) | Operating Current (mA) Test Condition
R 620-630 250-350 12 DC5V
G 520-525 650-850 12 DC5V
B 465-475 100-200 12 DC5V
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IjJﬁE'Uf.%/Description of functions:

3838 PE IC T BRI BAGE IR T, RAPEWEK T NRRE T SR 7E EREALE, HUl DIN 5l ok
ot , 08 24bit 5, DO S I JFaR% R 8, HEF — O R At A8l . 2R R 2R, DO N —EfL
i SERMATBRM A BMOH S EE, A& RGBS R R4 U B 1 24bit Bl m - EWAR S HES, RIA
[F5ERE . R DIN Sinfii N5 508 RESET (55, & R il B8 B ik oR, O AR5 545 RS BEHT IR
W, ERRGETT IR 24bit B 5, 18T DO M R EE, (T ERER A B F] RESET A9HT, RGB 5fE
TREFAAE, UL E) 80us LLEARHLT RESET A5, XTER N HE RGB A& F 4 A dh M A4 i 2 24bit B 5 7
A S EE S, RIS,

3838 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.

1) Eﬁﬁﬂ%ﬁ?{/ﬂup cascading method:

D1 D2 D3 D4
—/] DIN DO [—{]DIN DO [+—{]DIN DO [+—
Sl 2 3
2) ﬁﬁ’ﬁé%/Data transmissionzs
Reset Code Reset Code Reset Code
>=80us >=80us >=80us
< Data Refresh Cycle 1 > < Data Refresh Cycle 2 >
Dl First 24bit data | Second 24bit data | Third 24bit data eee First 24bit data | Second 24bit data | Third 24bit data cee
RIGI[B[RIG[B[R[G][B] RIGI/B]IR[G][B|[R[G]IB
Second 24bit data | Third 24bit data eee Second 24bit data | Third 2dbit data .ee
D2 R|GIB|R|G|B R|G|B|RI|G|B
Third 24bit data eee Third 24bit data cee
D3 R[G|B R[G|B
Dn o0 L XX ]

Foerb D1 Jy MCU S A5 (8t , D2+ D3, D4 J9Zbc vt B S B AL K 1 Bt

Note: Where DI is the data sent by the MCU, D2, D3, and D4 are the data automatically transferred by the cascading circui
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3) 24bit i&*}%%*@/% bit data structure:

GIGIGIG|IGIGIGIGIRI{R|{R[R|R
6lol4|3]2 01716154
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e mfrsEk, 1% GRB NN A 1L s

Note: Higher-level starts, sending data in GRB order.
4) Hﬁ?%%ﬁ /Sequential wave map:

|<-— T data ——»

0hg e TOH-»{e—— TOL —»
lﬁ_n:, <« TIH —»f=—T1L»
Resethd “ Tres —————»

5) ?%%U%gﬁ%ﬁ%ﬂg*/%ntroﬂer Transmit Code type requirements:

ZH g w/AME | HAUE =N ¥ A
Parameter Symbol MIN. Typ. Max Units
E%fn%]ﬁﬂ ToaTA 1.2 1.25 - us
Code period

O fith g L~ [a] TOH 0.25 0.47 us
Zero Yard high-level time ’ )

O AL HL - [F] TOL 1 us
Zero Yard low level time

1 B I R T1H 0.58 0.85 1 us
One Yard high level time

1 A i TIL 0.4 us
One Yard low level time '
Reset HH{I% HL i} [i] Tres 80 us
Reset Code Low level time

e PSRRI OGP I LA VI T 0.47us: BdE “17RY i P A) A 20K 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.
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&Fﬁgﬁ%@/Application Route Diagrams

EE,Y,EEEJ_‘E 5V (ZZD—F lgl{?) /Power supply voltage 5V (as shown)

. P a ““

VS5 DAT R 0
frled
Controller u3
r -
(?1l
04T
7E/Note:

L fEFEZRI, OB YR A E L gn
In the line, should avoid the power cord, the ground wire too fine.

2. 77 i S R AEAT BR R IDREE RS R AR S B E . IRl R B BOR ZE S, MOE AR B A
BT, %7 7755 Wb BAT IR UE ™ St M A Ve, FRAIAS ARV 2 % I A S 75 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
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W EEAERR

Reliability Test Items And Conditions

*A] FEESCIE TR B Reliability Test Project

Eiin IiH AFRAE M SEs M) | e | Rldiee
Description ltem Test criterion Test condition Testtime Qty Fail oty
Frtmilhia AR oo

*| =, + ) —
Lifetest Lifetestiroom temperature) JIS7021:B4 Ta=25C+5C, IFF20mA 1000Hrs 22 0
e — JIS7021:B10
I 74 o~ L e
. B ¢ +
Hightemperature store MIL-STD-202:210A Ta=85C+5C 1000Hrs 22 0
MILSTD-750:2031
~E N
{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
IANTLA 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:
- SEIG KA | WA v
I H FF5 ) 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 1] B
Luminous Intensit
o y IV IF=20mA Initial Datex0.7
KRGS
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Ouiline Dimension

1EH A

3,80

51 R 2% B K% 51 B T A -

4 DI

3VDD

]1GND

JZDO

DI 48
16
o ' ol  of 777 757
O I' y ,HI ol VI -/%X/
L 380 ] o o
A S
/'x/y/l'- ./y/xzf

RVE: L PA B RGT #3479 mm
Remarks: All dimensions are in millimeters.
2. REFHIARE A Z RS A 23878+ 0. 25mm
Tolerance is =£0.25mm unless otherwise noted
FE | fe 5 fe i &
Serial number Symbol Functional description
1 GND/VSS F 5L ZENps !
Signal ground and power supply ground
) Do | BRI (300K)
Display data cascade output (800K)
3 VCC/VDD WHB IC HLY& IE & RGB 1E#K
INTERNAL IC power supply and RGB positive pole
4 pIN | EanEdERIA (800K)
Display data input (800K)
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B/F (1)

Packaging (1)

R S5EAR~T Belt and disk dimensions

4 ‘Use Feed Dlrectlon

B ——D

0.21

s

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

N
P,
7
Sl

koA

_5|5_

}

& B0
|78

9.0
1£.0

B 1. DL RS A7 44728 mm
Remarks: All dimensions are in millimeters.
2. REFHIARE A Z B RS A 23575 +0. 25mm

Tolerance is =#0.25mm unless otherwise noted

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

R O
) ONO @ ONG ONO (
1
{FRReh | L | e (R £ = | | S | e | : o | | :
| | I I ] | : | I ] | | [ ] ] 10
T O R N 1 1 I T S I Y R
| | Lid | B | | | I | el | S | : | | RS :
: 1 |
S mE RS RETRNS |5 000meis | F 5 60mEY |
TR e N P T e
ERAHAE
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a% (2)

Packaging (2)

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

— — 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 3

#o XINGLIGHT ©
LOT NO: J220315CXG10

PART MO:-XL-1608UGC~-04

BIN CODE:0&033863

JETURECI T
OTY - 4000PCS

WL:525-528 MM kdel
IV:207-247 WCD
VF:2.7T-28 Y
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BERes (D

Guideline for Soldering (1)
1. ERRSGATFRE

Hand Soldering
HEE WA BB E TR 00N M TR DRI T 30W  [ksek, JRERmH ki = 4200
TR FFAE 300°CLAN, HARASHRA BT — R, RUURRIRR [ AS#E 3 7,

NFRERE P A EERME S 518 LED 7S EHIR, N2/ 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 ofthe hand soldering.

2. EIFRARER.  EEA DU E R AT

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

275 [

250 300 I 10s Max
o 225 205 260 e
~ 200 250 3Cis Max
o T 295k 220C ~
3 175 E.:), i N6 Tls Max
® o 2001 4o 1 |
g 1 S 75| | tomo
g 195 B o0 | 1800 | 11050

Q | |

& 100 aé.; 125 | 60~120s preheating |

75 ~ 100 | ‘

50 75 |+

50 4Tls Max
25 4TCls Max
0 ls ) L 1 L 1 L 1 25
=4 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 (S€c) Time (sec)
=] "+ Lea TrOCESS u] + lea cc
BT FE Lead p TS lead fr

[IAUF R R R TN

Reflow soldering should not be done more than two times.

FEEFARRT 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 B 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 D, (R ET 30°CIMsME NREEE 3 208, Am T S0°CIs

% 30 .

i P A SRALA FNE B AT, I RIS LED (K33 R AT S0 R 48 0038 R 5
R RE T MR A RIS, — R R A N 300W , HIATHEXS LED i&ldifi. iHRYE

HARR) RO isve 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 BARFENHFAEH TAE PCB BOPRIR A MIE . Bk T Z2ZREZ HER MY
Wi, 35 AR AR AE 1Y) PCB L TH AR 32 B a8 R E 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 A B BB DU ARG, IR TR, RIT B A — R R DR AF I ] o

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

o JFETET PEAUEBHEREART 30C, WBEART 60%RH HIFAEH,

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  FEASEH, HIEAZAE 168 /N (7 R A
il H5E. @WTAEABONREART 30C, BEART 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 WTHARIEER) LED , QSRR B R, B I T A A A R, R T LR —E
ITEREME R HUES&AE: 6025) C, Ff824 /NI,

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. HpH:
Static Electricity

FHAIHR S PR R A, BIMIEFIH USRS, APRISOU™ B 28 e FTUM (IR AR U 241
B BTt T AR SR B AL S N AZ IR, [R] I 06 2GR HCELA Bl L A LR R It o (SEFSIe e
T PhEppdty, PR TR, TAREE T, Bigbdsas, #O AR A 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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FERERFH (2

Precautions (2)
3. WIHBW:

Design Consideration

#
pCc 5V // o
POWER /
R2
Controller VDD DouT VDD DOUT} L VDD DoUT = .
—_ —— v “~ \\
| [c2 ] T ™ b
ysgDOUTI—S— oI eNn| |, L pIN e i L{pIN  eNp| i By
: . : \ |
| |
GND : i
o o

FESCERN FH L R, DA L b E DNy Fde iR Bl 2] 1C Rl e 5 S, RAEq
SNSRI Ah, AT 1C RIS ARE TR, SATERE AR S M AN AT

L7 ST A AR FE A AN R

2. P E SN S b T B ORI RE. R1/R2, BRI SARAER AN, AR5 SRR bRy R P A
ANl R1/R2 RN TR BRI, SO, W R1/R2 BV, ATEREMESER R, —BOEMAE 20-2K
QZIAHYE, HUCEFRVUIE £ 500 W/t ASEEMERTEOUE: R2 4.

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/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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FEREESEHR (3

Precautions (3)

4. FAhBIR:

Others

BT AN BT SYEPRRRI, tATREd T AR SR R REE, I T RE RS RA
FRIRAERURIEER, UMDt B0, R b Rl 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.

l'—\—\__\_\_

[ v
S| &

LED (UM IR B 2R 0 AH 2 a5, 15 20 IRAE . AREBLIIPIIRE] . SEEER IR 7 o 2B 7 S B IS
RCAESPNIRSE =

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 KOG, W20 EAAKICIGE, Fenlx T—Housmim i LED , 306 A] e d) 35 /R R -
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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