WS2818

Single-line 256 Gray-level 3-channal
Constant Current LED Driver IC

Features

® 12V/24V available, that work on different applications of stable pressure.

Built-in voltage regulator tube, only add a resistance to IC VDD pin when the voltage is below DC24V.

Adopts the built-in signal reshaping circuit to achieve the signal waveform shaping, and thus no signal waveform
distortion takes place.

Built-in power-on reset and brown-out reset circuits.

The gray levels of each pixel of 256 levels, and the refresh frequency reaches to 2KHz/s.

Serial cascading interface, data receiving and decoding are all achieved by one signal line.

Signal Break-point Continuous Transmission, any pixel’s failure, it won’t affect the whole display effect.

The distance of any two signal transmission points is less than 5 meters, there’s no extra circuits needed.

When the refresh rate of 30fps, the cascade number are not less than 1024 pixels.

Send data at speeds of 800Kbps.

Good consistency reliability, high cost-effective.

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

WS2818 is a 3-channel LED driver control circuit, its 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 control part, which achieves highly consistent color effect.

WS2818 has strong features in Signal Break-point Continuous Transmission, it adopts dual signal transmission,
these signals are able to work together without interaction. The user can select the first chip DIN/BIN as the control
signal input pin, and the follow-up cascade chips will automatically identify the output signal released by the first chip
which not to affect the whole display effect.

WS2818 adopts Single-line Return-to-Zero communication protocol. After the chip gets power-on reset, the DIN port
receive data from controller, the first chip collects 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 pixel through the DO port.
The data reduced 24bit after transmitted through every pixel. Since WS2818 adopts auto-reshaping transmit technology,
making the pixel cascade numbers are not limited to the signal transmission, but to signal transmission speed. When BIN
works as control signal receiving interface, its control data is 24bit more than the DIN interface, so as to ensure that the
two ways to control the number of pixels is the same

Based on the received 24bit data, the internal data latch generates different duty cycle control signals in the OUTR,
OUTG, OUTB port. All chips 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, OUTG, OUTB pin unchanged. The chip exports PWM data to OUTR, OUTG, OUTB pins, after receive a low
voltage reset signal the time retain over 300us.

SOPS, DIPS and MSOPS packaging available.
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PIN configuration

OUTR [

OUTG (2
OUTB [5
DO[4]

81 VDD
7| BIN
6] GND
5]DIN

PIN function
NO. | Symbol PIN Function description
1 OUTR | LED Driver Output Output of Red PWM control

2 OUTG LED Driver Output

Output of Green PWM control

3 OUTB LED Driver Output Output of Blue PWM control
4 DO Data Output Data cascade output

5 DIN Data Input Control data input

6 GND Ground Data & Power Grounding

7 BIN Backup Data Input Backup control data input

8 VDD Power Voltage IC power supply

Absolute Maximum Ratings (TAa=25C, Vss=0V, unless otherwise noted.)

Parameter Symbol Ratings Unit
Power Supply Voltage Vbp +3.0~+5.3 A"
Input Voltage Vi -0.5~VDD+0.5 v
Operation Temperature Topt -25~+85 T
Storage Temperature Range Tstg -55~+150 C
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Electrical Characteristics

(TA=-20~+70°C, VDD=4.5~5.5V, VSS=0V unless otherwise noted.)

Parameter Symbol Min. Tpy Max. Unit Conditions
Low voltage output lou 17.5 18.5 19.5 mA
current Tdout 10 — — mA Vo=0.4V, Dour
Input current I; — +1 HA Vi=Vpp/Vss
High-level Input Vi 0.7Vpp —_— — v D
Low-level Input Vi — — 0.3 Vobp A" Din
Hysteresis Voltage Vu — 0.35 — v D

Switching Characteristics (TA=-20~+70°C, VDD=4.5~5.5V, VSS=0V, unless otherwise noted.)

Parameter Symbol | Min. | Tpy Max. | Unit Conditions
T ission Del
TSSO EEY e, | — | — | 300 ns | CL=15pF,DIN—DOUT,RL=10KQ
Time
Fall Time tTHZ _— —_— 120 us CL=300pF,OUTR/OUTG/OUTB
Data
.. Fuax 400 —_— —_— Kbps | Duty Ratio 50%
Transmission Rate
Input-capacitance C — — 15 pF —_—

Low Speed Mode Time

TOH 0-code, High-level time 220ns~480ns
T1H 1-code, High-level time 750ns~2us
TOL 0-code, Low-level time 750ns~2us
TIL 1-code, Low-level time 220ns~480ns
RES Frame unit, Low-level time 300ps or more
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Sequence Chart Cascade Method
0 code —leTOL DI D2 D3 D4
TOH —(DIN DO »DIN DO »DIN DO—
TIL IC 1 1C2 IC3
1 coO de ——>
TI1H
Treset
RET code |« >
Data Transmission Method
RERESET RERESET
CODE CODE
=30Mus =30us
i r—
. Refresh cycle 1 - B 4 - Refresh cycle 2 L
Drate-1 24Bit Diate-2 24Bit || Date-3 24Bit Date-1 24Bit Date-2 24Bit Date-3 24Rit
3]
Date-F MEBit ll Drate-3 2480t Dhate-2 24Bit Crate-3 24Bit
D2
Date-3 2481t Date-3 2481t
D3
D4

Note: D1 is the data from MCU, and D2, D3, D4 are from Cascade Circuits.

Composition of 24bit data

|R7 |R6 | RS | R4 | R3 | R2 | RI | RO | G7|G6|Gs|G4|G3|G2|a1|Go|B7|B6|Bs|B4a|B3|B2|BI|Bo]

Note: Data transmit in order of GRB, high bit data is first.
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Packaging Information

e DIP-8 Package

A

—B1—
Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Nom Max Min Nom Max
A — — 431 — — 0.170
Al 0.38 — — 0.015 — —
A2 3.15 3.40 3.65 0.124 0.134 0.144
B 0.38 0.46 0.51 0.015 0.018 0.020
Bl 1.27 1.52 1.77 0.050 0.060 0.070
C 0.20 0.25 0.30 0.008 0.010 0.012
D 8.95 9.20 9.45 0.352 0.362 0.372
E 6.15 6.45 6.65 0.242 0.252 0.262
El — 7.62 — — 0.300 —
e — 2.54 — — 0.1 —
L 3.00 3.30 3.60 0.118 0.130 0.142
0 0° — 15° 0° — 15°
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e SOP-8 Package

D

— < }

- t

\::jﬂ

i

Symbol DiTnensions In Millimeters Pimensions In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244

e 1.270 0.050

L 0.400 1.270 0.016 0.050

0 0° 8° 0° 8°
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e MSOPS8 Package

El

O
HHEE

D

bDDDD:lI 4 |

C 4

Symbol Diman.sions In Millimatars Din.mns ions 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 0.080 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
E1 4.750 5.050 0.187 0.199
L 0. 400 0. 800 0.016 0. 031
8 0° 6° 0° 6°
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