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Single line 256 Gray level 3-channel
Constant current LED drive IC

Worldsemi

Features and Benefits

® Output port compression 12V.

®  Built in stabilivolt, Only add a resistance to IC VDD feet when under 24V power supply.

® Gray level 256 can be adjusted and scan frequency not less than 400Hz/s.

® Built in signal reshaping circuit,after wave reshaping to the next driver, ensure wave-form distortion not ac
cumulate.

® Built-in electric reset circuit and power lost reset circuit.

® (Cascading port transmission signal by single line.

® Any two point the distance more than 3m transmission signal without any increase circuit.

®  When the refresh rate is 30fps, cascade numbers are far more than 1024 points.

® Data transmitting at speeds of up to 800Kbps.

Applications

®  Guardrail tube series, point light display series, flexible/rigid strips series, module series applications.

® Lighting stage costumes, innovative gadgets or any other electronic products.

General description

The WS2811-M is 3 output channels special for LED driver circuit. It internal include intelligent digital port data latch
and signal reshaping amplification drive circuit. Also include a precision internal oscillator and a 12V voltage
programmable constant current output drive. In the purpose of reduce power supply ripple, the 3 output channels
designed to delay turn-on function.

IC use single NZR communication mode. After the chip power-on reset, the DIN port receive data from controller, the
first IC collect initial 24bit data then sent to the internal data latch, the other data which reshaping by the internal signal
reshaping amplification circuit sent to the next cascade IC through the DO port. After  transmission for each chip, the
signal to reduce 24bit. IC adopt auto reshaping transmit technology, making the chip cascade number is not limited the
signal transmission, only depend on the speed of signal transmission.

The data latch of IC depend on the received 24bit data produce different duty ratio signal at OUTR, OUTG,
OUTB port. All chip synchronous send the received data to each segment when the DIN port input a reset signal. It will
receive new data again After the reset signal finished. Before a new reset signal received, the control signal of
OUTR ,0UTG, OUTB port unchanged. IC sent PWM data that received justly to OUTR, OUTG, OUTB port, after

receive a low voltage reset signal the time retain over 50us.
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PIN configuration
OUTR [] 1 % g|] vDD
ouTG [] 2 7|] SET
ouTB [| 3 6] DIN
GND [] 4 5[] bo
PIN function
NO. | Symbol Function description

1 OUTR | Output of Red PWM control

2 OUTG | Output of Green PWM control

3 OUTB | Output of Blue PWM control

4 GND Ground

5 DOUT | Data signal cascade output

6 DIN Data signal input

; SET Set work mode of IC as low speed model(connect VDD)
or high speed model(vacant)

8 VDD Power supply voltage

Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Power supply Voltage Vop +6.0~+7.0 v
Output Voltage Vour 12 A"
Input Voltage Vi -0.5~VDD+0.5 \Y

Operation Junction .
Topt -25~+85 C
Temperature

Storage Temperature Range Tstg -55~+150 C

Note: If the voltage on the pins exceeds the maximum ratings may cause permanent damage to the device.
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Parameter Smybol conditions Min Tpy Max Unit
Low Voltage IOL ROUT E— 185 e mA
output current Ldout Vo=0.4V, Dour 10 mA
Input current Ii Vi=Vbp/Vss —_ | — +1 pA
Vin D, SET 0.7Vpp \Y
Input voltage level
Vi D, SET — | —— | 0.3Vmp \Y
Hysteresis voltage Vi D, SET — 0.35 —_— A%

Switching characteristics (Ta=-20~+70°C, Vpp=4.5~5.5V, Vss=0V, unless otherwise specified)

Parameter Symbol Condition Min Tpy Max Unit
Operation Foscl — — | 400 - KHz
frequency Fosc2 800 — KHz

Transmission ¢ CL=15pF,.DIN— 300 ns
delay time 2 | DOUT,RL=10KQ
. CL=300pF,OUTR/
Fall ’ — | — 12
all time traz OUTG/OUTB 0 us
D .
ata transmission Fuax Duty ratio50% 400 Kbps
rate
Input capacity Ci — —_— | — 15 pF
High Speed Mode Time
TOH 0 code, high voltage time 0.4 ps +150ns
T1H 1 code, high voltage time 0.85 us +150ns
TOL 0 code, low voltage time 0.85 us +150ns
TIL 1 code, low voltage time 0.4 ps +150ns
RES low voltage time 50us or more
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Sequence Chart Cascade Method
0 code  le—ple—2L D1 D2 D3 D4
TOH —>DIN DO » DIN DO » DIN DOF—>
| code ke Jerie) IC 1 IC 2 IC3
TIH
RET code |« Treset g
reset code reset code reset
>=50us 1S code
Datarefresh cycle 1 Datarefresh cycle 2
i .| second | | .. first 24bit second third 24bit -+
D1 first 24bit| p4pit [third 24bi 1rs 5 abit 1r 1
second | ird 24big second e ird 24bif +
D2 24bit 24bit
D3 third 24bit - - third 24bit - -
D4

Data transmission method

Note: The data of D1 is send by MCU,and D2, D3, D4 through IC internal reshaping amplification to

transmit.

Composition of 24bit data

|R7 |R6 | RS | R4 | R3 | R2 | R1 | RO | G7|G6|Gs|a4|G3|Ga|ai|Go|B7|Bs|Bs|B4|B3|B2|BI|BO]

Note: Follow the order of RGB to sent data and the high bit sent at first.
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Typical application circuit

1. Power supply is 5V with 1 LED and constant current (18.5mA) driving

depend on controller
: -|||—| .|||_|

vee

g 33R VDD OUTB OUTG OUTR 33R 33R VDD OUTB OUTG OUTR
8 Path — — —AAA—DIN DOF—ANN—— — = —AAN—DIN DOF—ANNA— — — —
~= WS2811 WS2811 33R

SGND|- — — —————————{GND GND)| - = GND GNDf———————————— — — —

Fig 1

This driving mode use constant current output, the advantage of is the LED can retain lumens and color temperature
when the power supply lessen. We require, in order to prevent power spikes phenomenon and power reverse polarity,
series a not more than 100ohm resistor at the power supply pin(VDD). The capacitance 104 as bypass capacitor. To
prevent the reflection and hot-swap protection, we suggest to connect a 33ohm resistor at the data input or output port
for impedance.

2. Power supply is 12V with 3 LED and constant current(18.5mA) driving

12 12

.I<
.I<

depend on controller
—

:‘/CC

o 33R VDD OUTB OUTG OUTR 3R 1R VDD OUTB OUTG OUTR
B PATE — = —ANAN—DIN PO—AANA—— — — — — — —~AAA—{DIN pof—— AN — = -
=2 WS2811 w2811

HNDf- — = —————GND GNDf————— — — — — — ———GND SND— —— — — — — —

Fig 2

The same as the front mode, it is also use constant current output. In this circuit, R1 is used as the IC internal LDO
divider resistance and the value is 2.7K. The capacitance 104 as bypass capacitor. To prevent the reflection and hot-swap
protection, we suggest to connect a 33ohm resistor at the data input or output port for impedance. At the OUTR port we
should add a divider resistance RR. The value of RR can be derived by the following equation:

_ 12 - 3ViEDR KO
18.5

Viepr is the red LED forward conduction voltage drop.
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3. Expansion Current Circuit

12V

)
1=

R1 R1

RL1 RLI [RLI RL1 [RL1[RL1

104

depend on controller
— I - A

vee

-
o VDD OUTB OUTG OUTR VDD OUTB OUTG OUTR
8 S DATE — — —— AN—DIN DO DIN DO
] ‘g 33R WS2811 WS2811
S GNDfr = = = GND GND GND GND

Notes: As the above picture shows, the current expanded with using the external transistor. The brightness of RGB
pins are adjusted by PWM wave, so it causes PMW wave phased once using single transistor, as a result, control data and
conventional control data are not compatible. Since the expansion circuit gets power from WS2811 Power-pins, and
RL1,RL2 should be kept in maximum value in the premise of transistor saturation conduction, which ensures the normal
power supply of WS2811 Power-pins (RL1=470KQ & RL2=10KQ recommended). The value of RB,RG and RR are
related to the size of the current of the LED bunch, and these calculated as below computational formula.

RB=12—3VLED RG=12—3VLED RR=12—3VLED

Ix Ix Ix

Ix said as the current size of the LED branch being set.
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Package Information

MSOPS8 Package
b = - _,\ r__C
[ —
b
; D
L ! e &2
\ J ’N
Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0.820 1.100 0.032 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.250 0.380 0.010 0.015
c 0.090 0.230 0.004 0.009
D 2.900 3.100 0.114 0.122
e 0.650(BSC) 0.026(BSC)
E 2.900 3.100 0.114 0.122
El 4.750 5.050 0.187 0.199
L 0.400 0.800 0.016 0.031
0 0° 6° 0° 6°
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