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* Before using our products, please search our official website to check the version of

specifications. The version of product specifications is updated. We are sorry to fail to inform

you in time. Please refer to the latest information on the official website.

* The copyright and final interpretation of the product belong to Dongguan Occidental

Optoelectronics Technology Co., Ltd. If you have special specifications, please contact our

engineering staff;

* Tel:0512-57330115/15951130700 Email:(xs.shan@opscoled.com
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Factory : 7 Weier Road, Qishi Town, Dongguan City. guangdong province, China

Change History
Date Rev. No. | Changes/Reason of changes Signature
2020-10-15 A/0 Initial Document KANE ZHOU
2021-01-19 A/l Correction of product dimension parameters KANE ZHOU
2021-03-17 A2 Upgrade and change product serial number KEVIN ZHU
2022-05-17 A/3 IAdd Y (yellow)/A (amber light) to the specification KEVIN ZHU
2023-05-11 Al4 Update 4# 9#17#20# parameters FENG LIU
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1. Product Overview :

SKC6812RGBX-XX is a smart LED control circuit and light emitting circuit in one controlled LED source, which
has the shape of a 5050 LED chip. Each lighting element is a pixel, and the intensities of the pixels are contained
within the intelligent digital interface input. The output is driven by patented PWM technology, which effectively
guarantees high consistency of the color of the pixels. The control circuit consists of a signal shaping amplification
circuit, a built-in constant current circuit, and a high precision RC oscillator.

The data protocol being used is unipolar RZ communication mode. The 32-bit data is transmitted from the
controller to DIN of the first element, and if it is accepted it is extracted pixel to pixel. After an internal data latch,
the remaining data is passed through the internal amplification circuit and sent out on the DO port to the
remaining pixels. The pixel is reset after the end of DIN. Using automatic shaping forwarding technology makes
the number of cascaded pixels without signal transmission only limited by signal transmission speed.

The LED has a low driving voltage (which allows for environmental protection and energy saving), high
brightness, scattering angle, good consistency, low power, and long life. The control circuit is integrated in the
LED above.

2. Main Application Field:

@ Full color LED string light, LED full color module, LED super hard and soft lights, LED guardrail tube, LED
appearance / scene lighting

@ LED point light, LED pixel screen, LED shaped screen, a variety of electronic products, electrical equipment
etc..

3. Description:

@ Top SMD internal integrated high quality external control line serial cascade constant current IC;

@ control circuit and the chip in SMD 5050 components, to form a complete control of pixel, color mixing
uniformity and consistency;

@built-in data shaping circuit, a pixel signal is received after wave shaping and output waveform distortion will not
guarantee a line;

@ The built-in power on reset and reset circuit, the power does not work;

@gray level adjusting circuit (256 level gray scale adjustable);

@ red drive special treatment, color balance;

@ line data transmission;

@ plastic forward strengthening technology, the transmission distance between two points over 10M;

@ Using a typical data transmission frequency of 800 Kbps, when the refresh rate of 30 frames per sec

4.Mechanical Dimensions: BOTTOM VIEW

‘ 5.0 | 0.8-4
3 VDD { 2DIN 2
[R]
S
[ I
4pouT | ' 1GND 1

0.9-4

3.4

Notes:
1. All dimensions are in millimeters.

—

\ \J © 2. Tolerance is £0.1mm unless otherwise noted
D v
[M Fﬂ |
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S. PIN configuration

NO. Symbol Function description
1 GND Ground
2 DIN Control data signal input
3 VDD Power supply LED
4 DOUT Control data signal output

6. Recommended dimensions for PCB products

1 . 6- 41 | TOP VIEW
3 VDD ‘
| <
% i
4 DOUT v

7. General description of product naming.

2 DIN

1 GND

SKC 6812RGBX-XX
0

@

The default is RGB chip IC

integrated together X (YD : Yellow585-

595NM
X (A) : Indicates amber
light

@® @ ®
Series ICseries and current code Color zone
Refers to the 68 series IC
R/G/B8MA current XX:
W:16.5MA current version BW Blue White 5500-
X (W) : White light 10000K

NW Natural White 3800-
4500K
WS Warm Sunlight 2700-
3200K
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8. Electrical Parameters ( Ta=25°C,VSS=0V) :

Parameter Symbol Range Unit
Power supply voltage VDD +3.7~+5.5 A%
Logic input voltage Vin -0.5~VDD+0.5 v
Working temperature Topt -40~+85 °C
Storage temperature Tstg -40~+85 °C
ESD pressure(HBM) VEesp 2K v
ESD pressure(DM) VEesp 200 A%
9. Electrical/Optical Characteristics:
SKC6812RGBX-XX
Color
Dominate avelength(nm) Color temprature Luminance(mecd)
Red 615-625 / 200-385
Green 515-530 / 580-1050
Blue 460-470 / 120-240
Yellew 585-595 / 385-697.5
WHITE / 2700-10000 1800-2525

10. The IC electrical parameters (unless otherwise specified, TA=-20 ~ +70 °C,

VDD=4.5 ~ 5.5V, VSS=0V):

Parmeter Symbol Min Typical Max Unit Test conditions
The chip supply VDD . 59 . v .
voltage
%
VIH 3];D --- --- A%
The signal input
. VDD=5.0V
flip threshold 0.3*V
VIL --- --- DD A%
The frequency of
PWM FPWM --- 4.0 --- KHZ ---
Stjtic power oD | — | 029 mA
consumption
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11. Switching characteristics(Ta=25 °C):

parameter Symbol Min Typical Max Unit Test conditions
value
Chip operating voltage VDD 3.5 - 5.5 v -
Chip operating voltage IDD - 0.29 - mA VDD =5V » IOUT "OFF”
Input signal threshold VIH 2.7 - - v VDD=5V,Adjust DIN input level
voltage VIL - - 1.8 \Y
DOUT Output current I0H - -29 - mA High DOUT output, 10 Q resistor in series
DOUT current oL i 20 ) mA DOUT output is low, the power supply charges
current to DOUT
OUT R/G/B Output ; 8 ; mA VDD=5V, VDS =1.0V
current IOUT
OUT W Output current 16.5 mA VDD=5V, VDS =1.0V
curent nfection vt o I R 10UT = $mA
£l vps s
OUTW Constant current . 0.8 - v IOUT = 16.5mA
inflection voltage
- 0.5 - % IOUTR/G/B = 8mA > VDS =1.0~3.0V
%VS.VDS
- 0.5 - % IOUTW = 16.5mA > VDS =1.0~3.0V
OUT R/G/B/WOutput  |o,vs vop b 0.5 - % IOUTR/G/B =8mA > VDD =4.5~5.5V
current change - 0.5 - % IOUTW =16.5mA » VDD =4.5~5.5V
- 5.0 - % IOUT R/G/B= 8mA > TA= -40~+85°C
%VS.TA
- 5.0 - % IOUTW = 16.5mA - TA=-40~+85°C
OU.T R/G/B/W Port BVOUT - 14 - A% OUT R/ G/B/W port closed, leakage current 1uA
withstand voltage
parameter Symbol Min Typicgl Max Unit Test conditions
value
Data transmission fDIN 800 KHZ Duty cycle 67% (data 1)
speed
TPLH - 100 - ns The earth load capacitance of
Dout transmission the dout port is 30pf, and the
delay (Note 3) TPHL . 100 . s signal transmission delay
from DIN to dout
Dout conversion time TTLH o 20 o ns The earth load capacitance of
(Note 4) TTHL . 10 . ns the dout port is 30pf
Tr — 152 — ns IOUT R/ B=5mA, out R /G/
OutputR/G/B/W B/W port connected with 200
conversion time (Note Q resistor to VDD in series >
5) Tf - 300 - ns The earth load capacitance of
the dout port is 30pf
Note 3, note 4 and note S are shown in the figure below:
N sow / “\
DIN \
PHL . triw . trac
q( 50% ;' ¥ 90% |
DouT - 10%
Wy Lt 10%
‘ ; 0% % ; / R
Vout riaism 4 i
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12.The data transmission time :

Name Min. Standard value Max. Unit
T Code period 1.20 -- -- us
TOH 0 code, high level time 0.2 0.3 0.4 us
TOL 0 code, low level time 0.8 - - us
T1H 1 code, high level time 0.65 0.75 1.0 us
TIL 1 code, low level time 0.2 -- -- us
Reset Reset code, low level time >200 -- -- us

1. The protocol uses a unipolar zeroing code. Each symbol must have a low level. Each symbol in this protocol starts with a high
level. The high time width determines the "0" or "1" code. .

2. When writing programs, the minimum symbol period is 1.2ps.

3. The high time of 0" code and “1" code should be in accordance with the stipulated range in the above table. The low time
requirement of “0” code and "1"” code is less than 20us.

13. Timing waveform:

Input code:
Symbol period T
0 code TOL
TOH———
1 code T1L
TIH | I—
\ Trst ‘

Reset code | \

Connection mode:

DI—D2r— D314

DIN DO »DIN DO »DIN DOf—

PIX1 PIX?2 PIX3

14. The method of data transmission:

reset code

reset code

-——Data refresh cycle +——— —— Data refresh cycle 2
D1 first 32 bit | second 32 bit | third 32 bit first 32 bit [ second 32 bit | third 32 bit_|
D= | second 32 bit ‘ third 32 bit ‘ second 32 bit ‘ third 32 bit ‘

3 third 32 bit third 32 bit

D4

Note: the D1 sends data for MCU, D2, D3, D4 for data forwarding automatic shaping cascade circuit.

8 /15 Document No.: SPC / SkC6812RGBX-XX Rev. No.: A/4



R FEhERERERERRAE

Wy

— DONGGUAN OPSCO OPTOELECTRONICS CO., LTD

QPSCO

15. The data structure of 32bit:

67 | Go | G | G4 | G2 | Ga | G| G0 o | o | R | i

i | e | mi | ro | w7 | e | b5 | me | 3 |82 | 51| B0
W/Y/AT W/Y/A6 W/Y/A5 W/Y/A4 W/Y/A3 W/Y/A2  W/Y/Al W/Y/AQ

Note: high starting, in order to send data (G7 - G6 - ...... .. W/Y/A0)

16. The typical application circuit:

5V|

Data | IR] DIN VDD DIN VDD DIN VDD

GND DOUT GND DouT GND DOUT =

GND-I”

N e practical application Circuit, the signal Input and output pins oI e 1L Signal Inpurand output pIns snould be connectea 1o e
signal input and output terminals. In addition, in order to make the IC chip is more stable, even the capacitance between beads is
essential back;

Application: used for soft lamp strip or hard light, lamp beads transmission distance is short, suggested in signal in time the clock line
input and output end of each connected in series protection resistors, R1=R2 of about 500 ohms.

Application: for module or general special-shaped products, lamp beads transmission distance is long, because of different wire and
transmission distance, in the signal in time clock at both ends of the line on grounding protection resistance will be slightly different;
to the actual use of fixed;

17. Wavelength classification specification of yellow, red, green and blue

Name Code Ad MIN (nm) Ad MAX (nm)
YLI 585 590
YELLOW
YL2 590 595
HR1 615 620
HR2 620 625
BL5 460 465
BLUE
BL6 465 470
PG2 515 520
PG3 520 525
PG4 525 530
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18. White Color Temperature Ranks & CIE Color Rank (Refer to CIE 1931 chromaticity diagram)

CIE chromaticity coordinates (ANSI Cool White)

Name X1 Y1 X2 Y2 X3 Y3 X4 Y4

BW-A 0.2928 0.2822 0.2802 0.2895 0.2885 0.3007 0.3011 0.2934
BW-B 0.3011 0.2934 0.2885 0.3007 0.302 0.3189 0.3147 0.3116
BW-C 0.3147 0.3116 0.302 0.3189 0.3186 0.3412 0.3313 0.3339
BW-D 0.3313 0.3339 0.3186 0.3412 0.3326 0.36 0.3449 0.3522

ANSI Blue White Color bin structures

. 365

OPSCO Blue White Gr%gh
5500K

360

355

350
345

340

335

330

325

320

Y

315
310

305

300

295
1
290

. 285

S = R R e I I s R = T R e

. 280

0.270 0.275 0.280 0.285 0.290 0.295 0. 309(0. 305 0.310 0.315 0.320 0.325 0.330 0.335 0.340 0.345 0.350
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CIE chromaticity coordinates (ANSI Natural white)

Name X1 Y1 X2 Y2 X3 Y3 X4 Y4

NA-A 0.3651 0.3524 0.3531 0.36 0.3602 0.3679 0.3722 0.3603
NB-A 0.3722 0.3603 0.3602 0.3679 0.3659 0.3743 0.3779 0.3667
NC-A 0.3779 0.3667 0.3659 0.3743 0.3716 0.3807 0.3836 0.373
ND-A 0.3836 0.373 0.3716 0.3807 0.3773 0.3871 0.3893 0.3794
NE-A 0.3893 0.3794 0.3773 0.3871 0.3844 0.3949 0.3963 0.3873

ANSI Natural White Color bin structures

0.4

0.395

0.39

0.385

0.38

0.35
0.35

4100-4400K

0.355

OPSCO Natural White Graph

3900-4150K

4000-4200K

4050-4200K

0.36 0.365 0.37 0.375 0.38 0.385 0.39 0.395

0.4
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CIE chromaticity coordinates (ANSI Warm White)

4 X1 Y1 X2 Y2 X3 Y3 X4 Y4

KI1-A 0.4344 0.4032 0.4221 0.3984 0.4147 0.3814 0.426 0.3853
K2-A 0.443 0.4212 0.4299 0.4165 0.4221 0.3984 0.4344 0.4032
K3-A 0.4562 0.426 0.443 0.4212 0.4344 0.4032 0.4465 0.4071
K4-A 0.4465 0.4071 0.4344 0.4032 0.426 0.3853 0.4373 0.3893
LI-A 0.4586 0.4103 0.4465 0.4071 0.4373 0.3893 0.4483 0.3918
L2-A 0.4687 0.4289 0.4562 0.426 0.4465 0.4071 0.4586 0.4103

ANSI Warm White Color bin structures

0. 44

0.43

0.42

0. 40

0. 39

0. 38

- OPSCO Warm White Graph,, .

2800

2-A /
//—_-

0. 41

0.43

0.45

0. 47
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19. Standard LED Performance Graph:

Thermal Pad Temperature vs. Relative Light Output

120%

BLUE\GREEN

100%

80%

60%

40%

Normalized Luminous Flux

20%

0.00

0 20 40 60 80 100 120
Thermal Pad Temperature (T=25°C)

Wavelength Characteristics

100%
L LUE H [] GREEA«
80% N

sox /M|
40% /

N
IR JAVAUDA

400 450 500 550 600 650 700 750 800
Wavelength (nm)

Relative Emission Distribution

Typical Radiation Pattern 120°

0

30°

/

/,/

90°
90 75 60 45 30 15 0 0.2 0.4 0.6 0.8 1.0
Radiation Angle
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20. Packaging Standard:

SKC6812RGBW-WS

0 40 CATHODEIDENTIFICATIONE
91,5~
A v
SIS S £
DR
T
8.0
TAPE FEED DIRECTION \ CARRIER TAPE
COVER TAPE

REEL(178x12mm)

(INNER 1000pcs LED MAX)

IC Device &
MHF

PRODUCT NO.:SKC6812RGBW-WS

Sample NO.: OPOOXXXX-XXX

QUANTITY.: 1000 PCS

CTT:XXXX-XXXXk BIN:XXX

Lot No.: LW2023021502-10

DATE:2023-02-15

VYOO T

ESD POLYETHYLENE BAG

LABEL SKETCHING

CARDBOARD (INNER 40 BAG MAX.)

The reel pack is applied in SMD LED. The LEDs are packed in cardboard boxes after packaging in normal or anti-electrostatic bags.
cardboard boxes will be used to protect the LEDs from mechanical shocks during transportation. The boxes are not water resistant and
therefore must be kept away from water and moisture.
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21. Reliability Test :

NO. Test item Test Conditions Reference Criterion

100 £5° C~-40° C+5° C
1 Thermal Shock 30min~30min 100 cycles MIL-STD-202G 0/22

2 High Temperature Storage Ta=+100°C 1000hrs JEITA E?()_14 701200 0/22

JEITA ED-4701 200

3 Low Temperature Storage Ta=-40°C 1000hrs 202 0/22
4 High Temperature High Ta=60°C RH=90% 1000hrs JEITA ED-4701 100 0/22
Humidity Storage 103

- C~25°C~100°C~25°C JEITA ED-4701 100

5 Temperature Cycle 30min~5min~30min~5min 0/22
105
100 cycles
6 Resistance to Soldering Tsld =260° C, 10sec. 2 times JEITA ED-4701 300 0/22
Heat 301
7 Room temp Life Test 25° C, IF: Typical current , 1000hrs JESD22-A 108D 0/22

Criteria for Judging the Damage:

Limit
Item Symbol Test Condition
Min Max
Lumm(}us v DC=5V, Typical current Init. Value*0.7 -
Intensity
Reswtanc;';(;tSoldenng --- DC=5V, Typical current No dead lights or obvious damage
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https://www.xonelec.com/mpn/everlight/6521sygcs530e3tr8
https://www.xonelec.com/mpn/visualcommunicationscompany/cmda20ayaa7d1s
https://www.xonelec.com/mpn/everlight/9521surcs530a3tr10_1
https://www.xonelec.com/mpn/dialight/5988070100f
https://www.xonelec.com/mpn/dialight/5988140100f
https://www.xonelec.com/mpn/dialight/5988610200f
https://www.xonelec.com/mpn/lumex/smllxr851sgsictr
https://www.xonelec.com/mpn/rohm/sml512pwt86a
https://www.xonelec.com/mpn/rohm/sml512pwt86a
https://www.xonelec.com/mpn/lumex/smf2432gyctr
https://www.xonelec.com/mpn/everlight/easv3015rgya0
https://www.xonelec.com/mpn/everlight/9521uycs530a5tr7
https://www.xonelec.com/mpn/liteon/ltstc194tbkt5a
https://www.xonelec.com/mpn/cree/clx6efkcch1m1d1bb7c3d3
https://www.xonelec.com/mpn/lumex/smllxl0805usbctr
https://www.xonelec.com/mpn/lumex/smllx2835sysugctr
https://www.xonelec.com/mpn/liteon/ltwm670zvsm5
https://www.xonelec.com/mpn/kingbright/apa2106zgcg
https://www.xonelec.com/mpn/cree/clmxbfkacbcfghjnpacbb79463
https://www.xonelec.com/mpn/kingbright/kptd2012lvvbcd
https://www.xonelec.com/mpn/kingbright/kptd2012lvvbcd
https://www.xonelec.com/mpn/stanley/vfa1101w5ay3b2tr
https://www.xonelec.com/mpn/osram/lcbp473p2r23j7l1z
https://www.xonelec.com/mpn/everlight/9121vgcs556s68tr10s370
https://www.xonelec.com/mpn/osram/lwa67cs2u1fk0km0
https://www.xonelec.com/mpn/osram/lwa673p1s1fk0pm0
https://www.xonelec.com/mpn/osram/lwa673p1s1fk0pm0
https://www.xonelec.com/mpn/americanbright/blhe1g033btrb

