XlNGLIG-HT® Part No. :XL-1615RGBC-WS2812B

XL-1 61 SRGBC-WSZS 12B ﬁ*ﬁﬁi Technical Data Sheet

16154)J% Wi i R IRE

%7/ (Characteristics) :

* AMRSE (L/W/HD :1.6*1. 5%0.6 mm
Outline Dimensions (L / w/h): 1.6*¥1.5*%0.6mm
* RGN S A RGB/IZE W i 1A
Luminous color and colloid:RGB/ transparent colloid
* MR T ZAFAROHSER
Environmental protection products Complied With RoHS Directive
* EIAREARE R
EIA standard packaging
* IE I T-SMT B Bk AL
Suitable for SMT automatic production
* @M T RRE SRR

Suitable for reflow soldering process

B 4ii® (Product application) :

* LED 2R KOG THT #, LEDA A
LED full-color luminous character string, LED full-color module
* LEDZJRHUAENT %, LEDJA-E
LED magic color soft and hard light strip, LED guardrail tube
* LEDANU, f5 W]
LED appearance, scene lighting
* LEDRUGIR, LEDIREKBE
LED point light source, LED pixel screen

* LEDS ¥ BE
LED special-shaped screen

* R RPEHLT N, B AR A AT

All kinds of electronic products and electrical equipment

marquee
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XINGLIGHT

HESH

Electrical Characteristics

SHRFBZ2#  (EJE=25C) : Absoiute Maximum Ratings (Temperature=25°C):

ZEVERCEVER
~+
Voltage Voltage VDD 3:5745.5 v
Q%ﬁﬁﬁ]\ R VIN -0.4~VDD+0.4 \Y%
Logic input voltage
=]
.Iﬂg i Topt -40~+150 'C
working temperature
v NI=|
fife 7 i 2 Tstg -55~+150 C
Storage temperature
OUT R/G/Biii I i [
OUT R/G/B port withstand voltage | 5O 16 v
ESDIfif [
>
ESD withstand voltage VESD 2K v
KIZ --- 256 2
Grayscale

Y Z2¥ (BE=25C) : Electro-Optical Charasteristics (Temperature=25°C):

4T Red IF =5mA 92 110 130
: j.lﬁﬁ : \Y £k Green IF = 5mA 276 331 360 mcd
light intensity
i Blue IF =5mA 77 92 110
sl
Half intensity viewing| 201/2 / IF =5mA / 120 / deg
angle
ZIRed IF =5mA 620 / 625
AY ‘\ /
: EB AD ZkGreen IF = 5SmA 525 | 527.5 | 530 nm
Dominant wavelength
1% Blue IF = 5mA 465 | 467.5 | 470
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XINGLIGHT

TR H:
Brightness grading:
Bt G B/ME BAE B L h=w s
Colour Code Min Max Unit Test conditions
Zred T21 92 130
Zkgreen u10 276 360 med [F=5mA
#biue K69 77 110
BKSH:
Wavelength grading:
Bt G B/ME BAE L2 1A = s
Colour Code Min Max Unit Test conditions
Zred HRO2 620 625
Zigreen HG25 525 530 nm [F=5mA
#biue HB34 465 470
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XINGLIGHT

B4 (BRIEBE B, VDD=5V, Ta=25C)

Electrical characteristics (unless otherwise specified, VDD=5V, Ta=25 C)

¥ =) A %A RN BB BK | B
parameter Symbol Test conditions Min Typ Max | Unit
T LARR A VDD 25 | - | 55 |V
Chip operating voltage
;4(\ Nr=y
A IDD | VDD=45V,lour*OFF” | - | 035 | - | mA
Quiescent current
S VDD=5V, {17 DIN%ij
MAEBREARE | VIH FUDINGIAR g | | v
Input signal threshold VDD=5V dq: DIN i
Voltage VIL - 9 a _]USt lIlput e —_ 1.6 V
level
DOUTHi i &1, #14210Q
I LR IOH | DOUT output is high, and | - -35 --- mA
DOUT output current . .
10 Q resistance is
connected in series to
DOUT#i i,  FLJE
DOUT Hif DOUTE Rt
DOUT perfusion IOL The output of DOUT is --- 35 === mA
current low, and the power supply
injects current to DOUT
OUT R/G/Bffi tH HL it
OUT R/G/B output 10UT VDD=5V,VDS=1.0V --- 5 --- mA
current
OUT R/G/BIHE it 3 £
HL
OUT R/G/B constant VDS-S IOUT=5mA -— 0.6 -— Vv
current knee point
voltage
IOUT=5mA,VDS=1.0~3.0
0 s 0
OUT R/G/BHii sy |70 VS-VDS v i B i B
A vsvs vpp [OUT=SmA,VDD=4.5~5.5 0.5 o
OUT R/G/B output \%
current change | oy TA JOUT=5mA,Ta=-40~+85C| -— | 50 = — | %
OUT R/G/Biii 1
Nr=y
i Tleak VDS=14V,lout“OFF” 1 uA
OUT R/G/B port
leakage current
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XINGLIGHT

FFR4FHE (VCC=5V,Ta=25C) :
Switch characteristics (VCC=5V, Ta=25 C):

28 Ziie) A% RN OBA | BRK | B
parameter Symbol Test conditions Min Typ Max | Unit
o Lour=5mA, OUTu [ &
out R/?/F%Bgu HPWM F2200QH FH % VDD
ouT R/C;/B output fpwm LoopZSmA, OUT porF is o 10 o KHz
PWM frequency connectegl in series with
200 Q resistance to VDD
DOUT i % 6713 H 25
tplh  |30pF.DINZEDOUTfE S| . 67 — ns
TSR (4 P FiE R
Signal transmission Load capacitance of DOUT
delay (Note 4) port to ground 30pF, signal
tphl transmission delay from - 93 - ns
DIN to DOUT
pour##emtial s | T poursnapmsges o P T ™
) 30pF
DOUT conversion time Load capacitance of DOUT
(Note 5) {THL port to ground 30pF . 23 . s
tr Lout R/B=5mA,OUT . 104 . s
OUT R/G/B¥ 4§t [i] R/G/BJi 1 #:4%200Q H
(76) VDD, Xf it A
OUT R/G/B conversion Lout R/B=5mA, OUT
time R/G/B port is connected in
series with 200 Q resistance
(Note 6) tf to VDD, and load — 208 — ns
capacitance to ground
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¥R 475 R Data transmission mode

Reset Code Reset Code Reset Code
wefillys ==4llus ==Hllus
| e [Fitlt Hiefresh Cyche | e = Dt Belriesh Dyl ] eo—
First 28 data | Seosnd 2400 dana | Third 24hi duna First 2dbin daa | Seoasid 24bin data | Thind 2ain data
e

Sevoiid 24000 dani | Thind 24bin dati - Heciii 240N data | Thind 14bit data b i
¥ e

. Hd D1y MCU 3 &% %dE, D2, D3. Dn NZGHES F EH S H: K& EUE .
A g5 data structure
BRI S —: Typical application circuit I:

DC 5V V4 .
£ &
POWER F.a
F
VDD ] VDD i VDD = R2 | \
Controller DouT —1— pou —— Doy 1 = R
" R1 " Tez L : ez L ! —a o =~
VSS pouT = DIN GND 104 4DIN GND 104 DIN GND 104 \\\ \\
- : \ |
GND ! | Y
Pl
DC 5V // j/
POWER . “
/ (
1
R2 L
Controller VDD DOUT: VDD DOUT VDD DOUT = ®o %
trolle =
ol K . : B N
o DOUTL—&5 IDIN  GND iDIN  GND DIN  GND W
Vss . %
| | | |
GND - . |
Pl
/ /

FESZBR R L e, 7k A o R A A 2 PO B (8] i e 455 TC A B PR L (5 S A N A kA, AR AR 5 A N R B e i 5 4 fR A
HBH . BtAh, A TESICE Fr AT Aog AR, & AT BRIA BB 45 A W A 1] b,
L= it P T 9 H IR B FE A — AN SR I s A ZE R WG 1%, AU DR T ] FRIRAT & b RS2 R — T K
2.7 i PR 5 N S B L o 0 5 R R R A7 FL LR /R 2, RN 2 R AL e B AN IR], FEAS 5 e v A 4 (K DR FL BB AN R1I/R2IR/N
R T ROIT BRI, JUORECERE, WRI/R2ED, JTERAMERIFERS K, — B AE20-2KQZ [AIHUE, 38 @ WIBUE 7E5008K 4 4 ;
PASKE bR A 1% L 52

In the actual application circuit, in order to prevent the IC internal power supply and signal input and output pins from being damaged by the instantaneous high voltage

generated by live plugging during the test, protective resistors should be connected in series at the signal input and output terminals. In addition, in order to make the IC chips
work more stably, the decoupling capacitor between the lamp beads is essential;

1. It is generally not recommended to omit the decoupling capacitance connected at both ends of the product; If it is necessary to omit, ensure that the power supply used meets
the requirements described in the above application circuit II;

2. The signal input and output terminals of the product must be connected in series with the protection resistance R1/R2. Due to different wire materials and transmission
distances, the protection resistance connected in series at both ends of the signal line will be slightly different; The size of R1/R2 depends on the number of cascaded lamp beads.
The more the number of cascaded lamp beads, the smaller the R1/R2 and the longer the transmission distance between lamp beads. It is generally recommended to take a value
between 20-2K Q, and generally recommended to take a value around 500 Q; Based on actual use
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Part No. :XL-1615RGBC-WS2812B

ﬂif&;% Reliability experiment

RPHAE | RRLEDH
N ». N ¥ ] l i é —;‘ —;‘ =2
Test items Test conditions Number of | Reference Failure Number of
tests Standards determination |failure LEDs
standard (PCS)
1 [El AR iR B =260°C, 10D, 20k A1
2Bl 2 BT A7 il 26 AR 30°C, ARXTHEE
Bl <5 2 =70%, 168H: 1. The maximum JEITA ED-4701
Moisture proof | temperature of reflow soldering=260 ‘C, 10 - 300.301 #1 0/22
grade seconds, two reflow soldering;
2. Storage conditions before reflow
soldering: 30 ‘C, relative humidity=70%,
168H;
meEEaE |
(TEAnElgiE | IR e i E=24545°C, 58F (ot
Welding WSS ) JEITA ED-4701 40 0/22
reliability Maximum reflow temperature=245 + 5 C, 303 303A
(Lead free reflow 5 seconds (lead-free reflow)
soldering)
-40°C 3073 8~25C 553ff~
o 100°C 307 %4~25°C 574 L
oA 100°C 3077 £-25°C 57754 300 /3
. -40 C for 30 minutes to 25 C for 5 JESD22-A104 #1 0/22
thermal cycling . 300 cycles
minutes~
100 C for 30 minutes~25 “C for 5 minutes
-35C 15435
AN 1) 373
P 85°C 1544k 300 MEI
JESD22-A106 #1 0/22
Thermal Shock -35 °C for 15 minutes 300 cycles
Conversion time: 3 minutes
85 “C for 15 minutes
A
High temperature Ta=100"C 1000 I | 4e o A103 #1 0/22
300 cycles
storage
IR Ak
Low temperature Ta=-40C 1000 i JESD22-A119 #1 0/22
300 cycles
storage
it .
Ta=25C 1000/
- #
Normal [F=20mA 300 cycles JESD22-A108 1 0/22

temperature aging
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REUprHE

Failure criteria

PRt # i H MR KRR HE
standard project Test conditions Failure criteria
1E 7] FLE (VF) .
= >U.S. .
Forward voltage (VF) IF=20mA U.S.LM1
Jea (V) .
# = <L.S. .
L Light intensity (V) IF=20mA Ls.Lro.7
= >U.S. .
Reverse current (IR) Ve=9V USL20
BB IR LA /N T 95%
#9 ST ETA G / The proportion of solder paste
Welding reliability covering pads is less than
95%
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SR

Outline Dimension

fed
|

L6

DO (1) (2) voo

GND@& @) Do

1.0

£
32
|

Green mark

-

gl = .
Tp| = s L

D4al 08 _10.4.)

EEERE:
Suggest Soldering Pad Dimensions:

0.6
R, e
T |

L. B

VT LA 2K (mm)

Remarks: 1 Unit: mm

207 QTERF I AREE W J9£0.10mm
2.Tolerance: £ 0.10mm unless otherwise specified
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INGLIGH

Fs 5 =B TheeHR
Serial No Symbol Pin name Function description
| BOUT Ml B B 1
data output Control data signal output
EEA‘”/?\‘ :H: Paran .
(e 7 J
2 VDD Power Supply - H % fTPower supply pin
Hi EREEE 2L SR E S
3 GND Jand Signal grounding and power
grounding
. BIN MR R S
data input Control data signal input

ThEE#id :Function description:
VDD fii NHLE: 3.5V~5.5V

VDD input voltage: 3.5V~5.5V
OUT R/G/B {HififH: 5mA

Output R/G/B Constant current value: SmA
OUT R/G/B EHIRZS: BRIAKIHA

OUT R/G/B power on state: off by default
OUT R/G/B ¥ i [&: 10V

OUT R/G/B port withstand voltage: 10V
OUT R/G/B % i AKFE 52 256 2

OUT R/G/B output gray level: 256
K B2 A2 SID Hdfs 7

Adopt single line zero return code SID data protocol
7] — g . 7 et [0 28 il B

Synchronous refresh of display data at the same frame
By R AT RIRAR R, PUT-IRE 198

Serial cascade transmission of data with strong anti-interference capability
55 fEHIEZ . 800Kbps

Signal transmission rate: 800Kbps
AN 2RI IR L N B IC

Special built-in IC for integrated driving magic light source
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% (1)

Packaging (1)
B S5EM R~ Belt and disk dimensions

4.00 2.00 4.00 — A .1.00
-
U =
T T — N — \ oHiE
>__. ~_> (g_, / . ( ) .
) 4 / || g
4 = = = = P / o i
f e &LJJ = { =~ [1
it 'L [
User Feed Direction A A—A ] T B

12+ 025

#5952 0,25

[ EFINTTT AN

10.08 | 1
T

84

Y
1. RSF S 22K (mm).
1. Size unit is mm (mm).
2. RSP A 2 72+0.1mm.
2. The dimensional tolerance is £+ 0.1mm.

- BE#{EBRESBHG M EENME Disk and carrier belt direction of roll and hole dimensions

HEEH AR

. e -\ WA REFIL
\ — 0
\ \ Fu#g
= /b 360mE R 57 B TS % /> 160mmk ST o /
ERA A E A o B
=

TR IHE
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XINGLIGHT

a3 (2)

Packaging (2)
O B 8B4 i E8 81 38 Moisture Proof and Anti-Electrostatic Foil Bag

=,
om B
—> = 4]

— —— TR
Prdn AR B3 4%

——%

- -

XINGLIGHT

Capactiy 5 or 10 reels per box (PIFEEEE: 508L100%)

> #%EVM: Label Explantion

LOT NO: $t¥fE & P XINGLIGHT ©
3 LOT NO:J220315CXG10
PART NO: 7= @AE PSS
BIN CODE: ™= fh#&#K PART ND: XL-1608UGC—04
o SR " LA o
: e BIN CODE:0&03

_ TR AR AR T
o woraw i
VF: BEEE V2728 ¥
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BERS (D

Guideline for Soldering (1)
1. FRBEAFRE

Hand Soldering

AR B E TR MMEH T T8, MR T 30W I Ek, JRIRmh s Bk i iR s 20 £k
FEE 300°CELT, HARANHEM A BERAT — R, RRRIFIRAORREER R AR 3 £,

NTFRER DA EERAE 5 5 LED P8R, B/,

Manual welding is recommended only for repair and heavy industry situations. A soldering iron of less than 30 W

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 ofthe product is often started at the time of the hand soldering.
2. [EIgEAREE:  HERAH DU T R R AT

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

A
s | %0 {1103 Max
10S Max 275 » o

200 225°C L 250 .25
8 225 — 3°C/S Max - A
R ~ 25 207¢ N
< 200 ... - 5 ‘ ‘
o 183C Y 6°C/S Max < i N
EERCE pe | P\ 6C/5 Hax
3 150°C 5 PP
+’ -
5 150 *E 0505
5150 :
S g0 | 100C n :
(5] -
2 60-1208 i 5

~.' Preheheating

50 :

25

0 | | | L o o | | | | .

0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 400
Time (sec) Time (sec)
HHYHIFE have lead process TCHHIFE Lead—free process

R E R AEEAT IR

Reflow soldering should not be done more than two times.
o FERVUEESHRIS RS, EALXT LED MMET &7

Stress on the LEDs should be avoided during heating in soldering process.
o ERERSERVE, FPT IR PR EIR S, AT HAd AR

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. E:

Cleaning

FESEF Jo HEA 0 PR BEA TG, B AN T 30°CHIZRME NRRSE 3 708, AmT S0CHIZM FRZE 30
Fho AR A SRALIEFNGBERT, 5o AE FHRIE R A0S LED (3 AN U I 51 7038 Bfifi o

P BIR VR AR A BN T, — RN 300W, AT AExT LED & midifi. ERys Bk
TR BB Ve sk A R 5 2% LED 38 i diids; .

It is recommended that alcohol be used as a solvent for cleaning after soldering. Cleaning is to go under 30°C for
3 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.

* & L RERRENGEAEH T A PCB Bt MR A AL E . FUAT 2523 2 R 52,
T R A 5 X2 FIPCB LT AR 42 B A SR 8 AR T 8
* 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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FERERSEmM (1)

Precautions (1)

1. B
Storage
o APRAERE PR s AR AL, IR TR, RITEI P S SRR PRI T

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

minimum.

o JFETET PURAUEBHEREAR T 30C, @EART 40%RH HIFE .
Before opening the package, the product should be kept at 30°C or less and humidity less than 40% RH, and
be used within a year.

« JFEE, AU REREA ST 30C, MEART 10%RH FASF, HMIZE 24/0 (1K) AfE
158 BV R e N R ORI TAEMA B IREA S T 30C, EART 40%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 24 hours (1 day). And it should be welded as soon as possible after the patch.It is
recommended that the product be operated at the workshop condition of 30°C  or less and humidity less than
40%RH.

© RTEARERER) LED, WURWGEAI SRR, B A T a LA R, BT LR S —E
PERER B RCR . HURR %A 60£5) °C, HF74E 24 /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.
Static Electricity
BT 2 RO SRR AR, BRI FRSE, ARG OU™ B S 2 RB0™ dh.  PTLMEREFIN 200
R R B L I
P AR SR R 2 AL S AN AZ B R, (R I R RO Ath o 17 AT L TR O P Bt (8P T30
sy, BiERR TARIR. TR, TE, PisrlAds, HRA RIS R A R AR, AR
R g ARV RE S, A B 5 WU R It F R P A BB LED T 19 RUBR S (A B Y Bl N i 3
HLE /N 1100V

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.Using ordinary
plastic products are strictly prohibited.It is recommended to use ion fans to suppress the static electricity generation
during the operation.The static field voltage is less than 100V within the ambient range of 1 foot distance from the LED

element.

.
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FRHESET (2)

Precautions (2)

3 BHRR

Design Consideration

B, B LED MmN AR A R, R, BRI, T, B A
ks 223 RAR R AL, T SR MRS

BT (A) B, SRR A LED M R (B) W, %k
FERFSLI MR T, LED MIERAUR (Vi) RN, Wi SBIZ MR, WREMEH S LED RZ T
L2 ) Ha

In designing a circuit, the current through each LED must not exceed the absolute maximum rating specified for

each LED. In the meanwhile, resistors for protection should be applied, otherwise slight voltage shift will cause big

current change, burn out may happen.

It is recommended to use Circuit A which regulates the current flowing through each LED rather than Circuit B.
When driving LEDs with a constant voltage in Circuit B, the current through the LEDs may vary due to the variation
in Forward Voltage (Vr) of the LEDs. In the worst case, some LED may be subjected to stresses in excess of the

Absolute Maximum Rating.

R1

A) B)

R3

1EA B EREF / VE:  +0.1V
=REECAT/1V: +15%
WAEKHUE/WLD:  + lnm

LED FURER 5 IR H B A AR O TRLBE A SR M A B 3 . TR BEAIR LED AR
SO RGNS, Bt LAE RTINS N 78 73 2% RS AR 1) e

Thermal Design is paramount importance because heat generation may result in the Characteristics decline,
such as brightness decreased, Color changed and so on. Please consider the heat generation of the LEDs when

making the system design.

- @
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ERFEEENR (3)

Precautions (3)

4. FHAEW:

Others

BT ERO M AME TS W IR R, ] g TR AR R SE = R e, WM FIRE
BEkE 21 E Sk S 1 e 2 M S s = 27 D Ty 3) (103 S/ R /7 = T T o I el N 1/ R A T R TR 5
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.

i

/

f
- I —
T‘z\\ @

T—

=

LED IR EM 5B AR a5, 6270 AE . SRBURIRTE] . BB G AR 7). 8 R8T Je B I

A= G NIVSE =

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. MEERYEE:

Safety Advice For Human Eyes
LED K6, EZ1EMAOOENE, Rl T—E6smima) LED, 586 A Aels & IR IR o

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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