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LamaPLC: RGB / RGBW addressable LEDs

The WS28xx (WorldSemi) series consists of addressable RGB LEDs that
integrate a driver IC and LED chips into a single package or circuit. These
LEDs allow for individual control of color and brightness through a single-wire g?-_.%
!.ﬁ’-f'r
.

digital signal, making them popular for custom lighting projects.
.

“@

The SK6812 is an individually addressable LED driver IC often considered the direct successor or
“upgraded version” of the WS2812B. While it shares the same single-wire control protocol, it
introduces a dedicated fourth channel for true white light (RGBW) and operates at a higher PWM
frequency for smoother dimming.

Code Compatibility

If you swap a WS2812B (RGB) strip for an SK6812 (RGBW) strip, you must update your code. The
controller needs to send 32 bits instead of 24. If you don't, the colors will “shift” down the line,
appearing as static or incorrect.

Popular WS28xx Models

The series uses a common communication protocol, but models vary in voltage, control accuracy, and
reliability.

e WorldSemi WS2812B (Standard 5V): The most common model, with the IC embedded
directly within the 5050 LED package. It runs on 5V DC, enabling high pixel density since each
LED is individually addressable. However, it lacks a backup data line; if an LED fails, the signal
can't pass through to the rest of the strip.

e WorldSemi WS2811 (External IC 12V/24V): This model employs an external driver chip,
usually mounted on the PCB rather than inside the LED. In strips, it typically controls groups of
three LEDs as a single pixel, reducing detail in complex animations but offering a cost-effective
solution for large displays.

e WorldSemi WS2813 (Reliable 5V): An improved version of the WS2812B, featuring a dual-
signal data line. Its “breakpoint resume” function ensures the strip continues working if one LED
fails (except when two consecutive LEDs fail). It also has a higher PWM frequency (2kHz versus
400Hz) for smoother dimming.

e WorldSemi WS2815 (Reliable 12V): Similar to the WS2813 but operates on 12V DC. This
higher voltage greatly minimizes “voltage drop,” allowing longer runs (up to 5 meters) without
requiring power injection at multiple points. It also includes a backup data line, like the WS2813.

Technical Comparison
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Feature WSs2811 WS2812B WS2813 WS2815 SK6812
Voltage 12V / 24V 5V 5V 12v 5V (mostly)
Color Channels (3 (RGB) 3 (RGB) 3 (RGB) 3 (RGB) 4 (RGB + White)
Data Length 24-bit per pixel |24-bit per pixel |24-bit per pixel |24-bit per pixel |32-bit per pixel
PWM Frequency ~400 Hz ~400 Hz ~2.0 kHz ~2.0 kHz ~1.2 kHz
Addressability |> -0 Individual Individual Individual Individual
segments
Backup Data No No Y.es (Dual Ygs (Dual No
signal) signal)

. . Mixed (Blue-  |Mixed (Blue-  |Mixed (Blue- |Mixed (Blue- Pure (Dedicated
White Quality ., ish) ish) ish) chip)
IC Location External Built-in Built-in Built-in Built-in

Selection Guide Choosing the right model depends on the scale and
complexity of your project:

For high-density, short runs: Use WS2812B for its low cost and individual control.

For long-distance installations: Use WS2815 to minimize voltage drop and increase reliability

with its backup data line.

For large-scale budget lighting: Use WS2811 (12V) when individual control of every LED is not

required.

For critical failure prevention: Use WS2813 (5V) or WS2815 (12V) so a single dead LED

doesn't break the entire animation.

e The WS2813 and WS2815 are superior for permanent installations because of their dual data
lines. If one LED dies, the signal jumps to the next.

» SK6812 wins if you need high-quality white light. Because it has a dedicated white phosphor

chip, you can achieve “Warm White” or “Natural White” that looks like a real light bulb.

(::‘)a. If you'd like to support the development of the site with the price of a
J coffee — or a few — please do so here.

Here's a handy tip: you can quickly save this page as a PDF by clicking “export to
PDF” in the menu on the right side of the screen.

2026/02/14 23:38
LEDs Addressing

The WS28xx series uses a daisy-chain addressing mechanism where each LED (or group of LEDs) has
no fixed hardware address. Instead, they are indexed by their physical position in the chain.

The communication follows a “data-stripping” or “self-addressing” protocol:

» Data Packet Intake: The first LED in the series receives a long stream of data from the
controller. It “takes” the first 24 bits (8 bits each for Green, Red, and Blue) and applies that
color to itself.

http://lamaplc.com/ Printed on 2026/06/10 09:05


http://lamaplc.com/lib/exe/detail.php?id=actor%3Aws28xx&media=actor:ws28xx_02.png
https://www.paypal.com/donate/?hosted_button_id=BKY97QYZYJJSY
http://lamaplc.com/lib/exe/detail.php?id=actor%3Aws28xx&media=automation:coffee_3.png

2026/06/10 09:05 3/10

LamaPLC: RGB / RGBW addressable LEDs

 Signal Forwarding: After consuming its 24 bits, the first LED reshapes the remaining signal
and passes it to the next LED via its Data Out (DOUT) pin.

* Sequential Processing: The second LED now treats the next 24 bits as its own, consumes
them, and passes the remaining bits down the line. This process repeats until every LED has

received its 24-bit color value.

* Reset Signal: To finalize the update, the controller holds the data line low (typically for > 50
us), which “latches” the colors and prepares the LEDs for the next frame.

Arduino & Addressable LEDs

Example 1: Arduino & WS2812B

To control WS2812B LEDs with an Arduino, the FastLED and Adafruit NeoPixel Libraries are the most
popular options. Both require you to define the data pin, the number of LEDs, and the color order

(usually GRB for WS2812B).

FastLED is highly optimized and offers advanced color control features like HSV (Hue, Saturation,

Value).

#include <FastLED.h>

#define LED PIN 6
#define NUM LEDS 10
#define BRIGHTNESS 50
#define LED TYPE WS2812B
#define COLOR ORDER GRB

CRGB leds | NUM LEDS
void setup

// Power-up safety delay
delay (3000

//
//
//
//
//

//

Pin connected to Din on the strip
Number of LEDs in your strip

Set brightness (0-255)

Model type

Standard for WS2812B

Initialize the LED array

FastLED.addLeds<LED TYPE, LED PIN, COLOR ORDER-(leds, NUM LEDS

FastLED.setBrightness (BRIGHTNESS

void loop

// Simple "Larson Scanner" effect

int i ©; 1 < NUM _LEDS

leds|i CRGB: :Blue
FastLED.show

delay (50

leds|i CRGB: :Black

Important Hardware Considerations

i

// Set current LED to Blue

//

//

Update the strip

Turn it off for the next frame
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e Power: Each LED can draw up to 60mA at full white brightness. For more than 10-15 LEDs, use
an external 5V power supply rather than the Arduino's 5V pin to avoid damage.

e Common Ground: If using an external power source, you must connect the power supply's
ground (GND) to the Arduino's GND pin.

¢ Protection: Place a 330-470 Q resistor between the Arduino data pin and the strip's DIN to
prevent signal spikes.

Example 1: Arduino & SK6812

To control SK6812 RGBW LEDs, you must account for the fourth white channel. If you use standard
RGB code, the colors will “drift” because the strip expects 32 bits per pixel instead of 24.

The Adafruit NeoPixel Library is the easiest way to handle the extra white channel on Arduino.

This script cycles through Red, Green, Blue, and then the Dedicated White chip.

#include <Adafruit NeoPixel.h>

#define PIN 6 // Data pin
#define NUMPIXELS 10 // Number of LEDs

// IMPORTANT: Use 'NEO_GRBW' for SK6812 RGBW models
Adafruit NeoPixel strip (NUMPIXELS, PIN, NEO GRBW + NEO KHZ800

void setup
strip.begin
strip.setBrightness(50); // Set brightness (0-255)
strip.show // Initialize all pixels to 'off'

void loop
// 1. Pure Red
colorWipe(strip.Color(255, 0, 0, 0), 50

// 2. Pure Green
colorWipe(strip.Color(0, 255, 0, 0), 50

// 3. Pure Blue
colorWipe(strip.Color(0, 0, 255, 0), 50

// 4. Pure White (Using the dedicated 4th channel)
colorWipe(strip.Color(0, 0, 0, 255 50

// 5. Warm Mix (RGB + White)
colorWipe(strip.Color(100, 50, 0, 200), 50

// Function to fill dots one after the other with a color
void colorWipe(uint32 t color, int wait
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int 1 i<strip.numPixels
strip.setPixelColor(i, color
strip.show
delay(wait

Key Differences in SK6812 Code:

1. The Flag: You must use NEO_GRBW in the setup. If your LEDs are the “Warm White” or “Cool
White” specific version, the order might occasionally be NEO WRGB, but NEO_GRBW is the

industry standard for SK6812 Datasheet specifications.

2. The Color Command: strip.Color(R, G, B, W) now accepts a fourth parameter.
1. strip.Color(0, 0, 0, 255) turns on only the white element (most efficient).
2. strip.Color(255, 255, 255, 0) mixes RGB to make white (less accurate, uses more power).

Hardware Tip for SK6812

Since SK6812 strips have four emitters per pixel, they draw more current than WS2812B strips.
Ensure your 5V power supply can handle roughly 80 mA per pixel if you plan to run both RGB and
white channels at full brightness simultaneously.
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LamaPLC: RGB / RGBW addressable LEDs

¢ LamaPLC: D6T Omron Non-Contact
Thermal Sensors with 12C communication

* LamaPLC: DHT Temperature /Humidity
sensors with 1-wire / I2C communication

e LamaPLC: DPS Infineon
Temperature/Pressure sensors with 12C
communication

* lamaPLC: DS18B20 1-Wire Digital
Thermometer

* lamaPLC: Energy, power, current, and
voltage

* LamaPLC: ENS ScioSense Multi-gas
sensors with 12C communication

* lamaPLC: ENS160 + AHT21 Air Quality

Sensor - CO, ECO, TVOC, Temp & Humidity

Module

¢ LamaPLC: Gas sensors

¢ LamaPLC: GM MEMS Gas-sensors

* lamaPLC: GY-511 6DOF sensor module

* LamaPLC: HC-SR04 Ultrasonic Sensor
Module

¢ LamaPLC: HDC Texas Instruments
Temperature/humidity sensors with 12C
communication

* LamaPLC: HTU TE Connectivity
temperature/humidity sensors with 12C
communication
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det, do6t-321, d6t-44l, d6t-8l, d6t-1a,
omron, non-contact, thermal, sensor,
i2c, arduino, code

dhtll, dht20, dht22, temperature,
humidity, pressure, sensor, 1-wire,
arduino, code

dps310, infineon, temperature,
pressure, sensor, arduino, i2c,
communication, code

ds18b20, sensor, 1-wire,
communication, arduino, thermometer,
parasitic mode

i2¢, i ¢, communication, arduino,
energy, power, current, sensor, ina226

ensl60, sciosense, gas-quality, i2c,
communication, sensor, arduino, code,
ecoz, tvoc, aqi, indoor air quality, iaq,
€02, VOC

arduino, ens160, aht21, air quality,
sensor, co, eco, tvoc, module, aqi

gas, sensor, i2c, onewire,
communication, mg-3, mg-4, mg-5,
mqg-6, mg-7, mg-8, mg-9, mqg-135,
gm-102b, gm-302b, gm-502b, gm-702b,
alcohol, ch4, natural gas, smoke, Ing,
o, co2, Ipg, h2, iso-butane, nox, nh3,
benzene, town gas, formaldehyde,
propane, humidity, temperature, voc,
grv gas sens v2

gm-102b, gm-302b, gm-502b, gm-702b,
mems, gas-quality, sensor, arduino,
code, nitrogen dioxide, noz, volatile
organic compounds, voc, carbon
monoxide, co, ethyl alcohol, czhsch,
formaldehyde, chz0, alcohol, czhsoh

stmicroelectronics, Ism303dlhc, i2c,
Ism303, sensor, gy-511, 6dof, pololu,
module, arduino

hc-sr04, ultrasonic, sensor, arduino,
code

sht21, htu21, si7021, gy-21, gy-213y,
hdc1080, gy-213v-hdc1080, cjmcu,
¢cjmcu-1080, texas instruments,
temperature, humidity, sensor, i2c,
communication, arduino, code

htu, htu31d, htu21d, htu20d, sht20,
htu20, sht21, htu21, si7021, gy-21,
gy-213v, hdc1080, si702, gy-20, sht31,
htu31, si7031, gy-31, te connectivity,
temperature, humidity, i2c,
communication, sensor, arduino, code

lamaPLC - http://lamaplc.com/
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e LamaPLC: HX711 24-bit analog-to-digital

converter (ADC)

* lamaPLC: INA modules with Arduino
libraries

* lamaPLC: INA226 - current/voltage/power

monitor with 12C communication

* lamaPLC: LTC3588 - Nanopower energy
harvesting power supply IC

* LamaPLC: M01 - V0.4 Laser ranging sensor

with UART communication

* LamaPLC: MAX30100/MAX30102 Heart
Rate Click Sensor Module

* lamaPLC: Max31865 RTD to Digital
Converter - PT100/PT1000 Platine

* LamaPLC: MAX4466/MAX9814: Low-noise

Microphone Preamplifiers

* LamaPLC: MH-Z19 series of NDIR CO:
sensors

* lamaPLC: MPU-6050 (HW-123, GY-521) 6-

axis MotionTracking device

* LamaPLC: MQ Winsen Gas-sensors

¢ LamaPLC: PIR sensors

* LamaPLC: Pixart PAJ7620U2 Gesture
recognition sensors/module with 12C
communication

* lamaPLC: PT100/ PT1000

* lamaPLC: PTA8C04 4-channel PT100
Modbus Modul
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hx711, hx-711, analog-to-digital, adc,
converter, load cell, wheatstone bridge,
weight, sensor, communication,
arduino, code

i2¢, i ¢, communication, arduino,
energy, power, current, monitor,
sensor, ina219, gy-219, ina226, gy-216,
ina228, gy-228, ina237, ina238, ina260,
ina3221, ina

i2c, i ¢, communication, arduino,
energy, power, current, monitor,
sensor, ina226, ina219, ina

communication, arduino, sensor, energy
harvesting, eh, energy, ambient power

distance measurement, laser, distance,
sensor, m01

max30102, max30100, heart rate click,
sensor, communication, i2c, arduino,
code

max31865, rtd, pt 100, pt 1000,
temperature, spi, platinum, arduino,
code, sensor, adafruit

audio, microphone, analogue audio,
max4466, max9814, max 4466, max
9814, agc, preamplifiers, sensor,
arduino, code

mh-z19, mh-z19d, mh-z19¢, mh-z19b,
mh-z19e, ndir, coz, sensor, winsen, uart,
pwm, communication, non-dispersive
infrared, infrared, ir, temperature,
arduino, code, tasmota

mpu-6050, hw-123, gy-521, 6-axis
motiontracking, dmp, temperature,
sensor, mems, arduino code, arduino,
accelerometer, gyroscope, tilt

mq, mg-2, mg-3, mg-4, mg-5, mqg-6,
mqg-7, mg-8, mg-9, mg-131, mqg-135,
mq-137, winsen, gas-sensor, sensor,
arduino, code, alcohol, czhsoh, benzine
gas, smoke, Ipg, propane, cshs,
hydrogen, hz2, methane, chs, iso-butane,
town gas, ammonia, nhs

hc-sr501, hc-sr505, am-312, ekmb
ekmc, pir, motion, sensor, arduino, code
paj7620u2, gy-paj7620, pixart, gesture
recognition, i2c, communication,
sensor, arduino, code

pt100, pt1000, temperature, sensor,
platine, rtd

pta8c04, sensor, modbus, rtu, rs-485,
communication, platine, um72
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LamaPLC: RGB / RGBW addressable LEDs

¢ LamaPLC: RCWL - Microwave radar sensor

* lamaPLC: RD-xx - Ai-Thinker Radar Module

with UART communication

* lamaPLC: RP2040_ETH_Modul: Read BME

680/688 sensor data

* lamaPLC: RP2040_ETH_Modul: Read BME
680/688 sensor data and store in Modbus

input registers

* LamaPLC: SGP Sensirion TVOC/VOC
sensors with 12C communication

* LamaPLC: SHT Sensirion
Temperature/humidity sensor with I12C
communication

* LamaPLC: Texas Instruments ADCs: Delta-
sigma multi-channel Analog Converters with

SPI communication

* LamaPLC: TOFnnnC STMicroelectronics
Time-of-Flight (ToF) sensors with 12C
communication

* LamaPLC: UICPAL Temp.humi.sensor

e LamaPLC: VL53Lnn STMicroelectronics
time-of-flight (ToF) laser-ranging sensors
with 12C communication

* LamaPLC: VL6180X STMicroelectronics
Time-of-Flight (ToF) sensor with 12C
communication

* LamaPLC: Waveshare TOF Laser Range
Sensor with UART / I2C communication

* lamaPLC: XGZP68xx: Silicon Pressure
Sensors/Module

* lamaPLC: YR-3180 - Weight sensor module

with UART or Modbus communication

* LM393: Dual differential comparator
(flame, light, sound sensors)
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rcwl-0516, rcwl, microwave, radar,
sensor, arduino, code

radar, s3km1110, fmcw, rd-01, rd-03,
rd-03d, ai-thinker, k-band, 24 ghz,
sensor, distance, micro-movements

code, micropython, 2026, rp2040 eth,
bme680, i2¢c, sensor, communication

code, micropython, 2026, rp2040 eth,
bme680, i2¢c, sensor, communication

sgp30, sgp40, sgp41l, sensirion, gas-
sensor, i2¢c, communication, sensor,
arduino, code, ecoz, voc, tvoc, indoor air
quality, iag, nox, hydrogen

sht20, sht21, sht25, sht30, sht31,
sht35, sht40, gy21, temperature,
humidity, i2¢c, communication, sensor,
arduino, code

ads11l1x, ads12xx, delta-sigma,
converter, texas instruments, adc, spi,
communication, sensor, arduino, code,
ads1110, ads1112, ads1113, ads1114,
ads1115, ads1118, ads1119, ads1220,
adsl1232, ads1234, ads1256, ads1261,
ads1263, multi channel

tof050c, vI6180, tof200c, vI53I10x,
tof400c, vI5311x, stmicroelectronics,
time-of-flight, tof, i2c, communication,
sensor, arduino, code

simatic, s7, modbus, communication,
temperature, humidity, sensor

vI5310x, vI53I1x, vI5310 1xv2, gy-530,
time-of-flight, tof, laser-ranging, i2c,
communication, sensor, arduino, code

vl6180x, stmicroelectronics, time-of-
flight, tof, i2c, communication, sensor,
arduino, code

distance measurement, laser, range,
sensor, tof, waveshare

communication, i2c, sensor, modul,
pressure, cfsensor, xgzp68xx,
xgzp6810d, xgzp6857d, xgzp6859d,
Xxgzp6887d, xgzp6897d, xgzp6899a,
piezoresistive, capacitive

communication, modbus, rtu, sensor,
weight, yr-3180, hx710b, arduino, ttl,
rs-485

communication, analog, Im393, Im-393,
flame, ir, sound, hall, sensor, ky-026,
hw-484, ky-037, ky-038, fc-03, hc-89,
ky-024, modul

lamaPLC - http://lamaplc.com/
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* Magnetic angle sensors

* NT18B07: 7 Kanal RS485 Temperatur
Sensor with Modbus RTU

¢ PT100 / PT1000 sensors

* Radar Module RD-xx
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magnetic angle sensor, magnetic flux,
sensor, spi, i2c, pwm, communication,
modul, as5047p, as5600, mt6701,
mt6816, mt6835, tle5012b, amr, gmr,
tmr, anisotropic magnetoresistive

ntl8b07, sensor, modbus, rtu, rs-485,
communication, platine
rtd, pt100, pt1000, sensor, temperature

radar, s3km1110, fmcw, rd-03, k-band,
24 ghz, sensor, distance, micro-
movements

addressable LED, LED, WorldSemi, SK6812, WS2811, WS2812B, WS2813, WS2815, NeoPixel, FastLED,

aktor, arduino, code
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