
IS3751 DMX to Addressable LED

IS3751: DMX to Addressable LED
Control up to 170 3-color or 128 4-color Addressable LEDs

Applications
• Custom Lighting 
• LED Strips, Panels and Bars
• Floodlights and Wall Washers
• Building Facades, Bridges and Monuments
• Interior Design Lighting
• Water Fountains 
• Museum Lighting
• Stage and Entertainment Lighting
• Digital Art Installations
• Animatronics
• OEM / Device Manufacturers

Main Advantages
• Autonomous operation, no need of microcontroller
• Reduces engineering time and costs
• Reduces product time-to-market
• Provides a low-cost solution
• Compact, easy-to-solder SO8N package

Characteristics
• Compatible with LED protocols:
◦ WS2811
◦ WS2812 / WS2812B / WS2812C
◦ WS2813
◦ WS2815
◦ NeoPixel
◦ SK6812
◦ GS8208
◦ And similar types

• Controls up to 170 3-color or 128 4-color LEDs
• Addressable LEDs update rate: 40 Hz
• DMX signal detection indicator pin

General Description
The  IS3751 is a DMX512-to-addressable-LED protocol 
converter chip. It operates fully autonomously, requiring 
no  microcontroller  or  processor,  thereby  reducing 
engineering costs and accelerating the product’s time-to-
market. 

It  can  control  up  to  170  3-color  or  128  4-color 
addressable LEDs at a refresh rate of 40 Hz. 

An  RS485  receiver  or  transceiver  converts  the  DMX 
differential  signaling  to  TTL-compatible  levels  for  the 
IS3751,  which then directly  generates data stream for 
the addressable LEDs. 

The chip  includes a  pin  for  selecting between 3-color 
and 4-color addressable LEDs, and a blinking indicator 
pin to show when a DMX signal is present.

The  device  operates  at  3.3 V,  with  5 V-tolerant 
open-collector LEDs control pin and with 5 V-tolerant RX 
pin for DMX input, allowing compatibility with both 3.3 V 
and 5 V RS485 receivers or transceivers. 

It  is  available  in  Industrial  (-40 °C  to  +85 °C)  and 
Extended  (-40 °C  to  +125 °C)  temperature  ranges. 
Smaller package options are available, contact sales for 
details. 

Part Number Package Op. Temperature

IS3751-S8-I SO8N -40ºC to +85ºC

IS3751-S8-E SO8N -40ºC to +125ºC
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 1 Electrical Specification

Absolute Maximum Ratings

Parameter Min Max Unit

Input Voltage
VDD Pin -0.3 4

V
RX, LEDS, ACT, and TYPE Pins -0.3 5.5

Current Sourced/Sunk by any I/O or Control Pin ±20 mA

Temperature
Operating Temperature

IS3751-S8-I -40 +85

ºCIS3751-S8-E -40 +125

Storage Temperature -65 +150

Electrostatic Discharge
(TA = 25ºC) 

Human-body model (HBM), Class 1C -2000 +1500
V

Charged-device model (CDM), Class C2a -500 +500

Exceeding the specifications outlined in the Absolute Maximum Ratings could potentially lead to irreversible harm to the 
device. It's important to note that these ratings solely indicate stress limits and don't guarantee the device's functionality 
under such conditions, or any others not specified in the Recommended Operating Conditions. Prolonged exposure to 
conditions at or beyond the absolute maximum ratings might compromise the reliability of the device.

Recommended Operation Conditions

Parameter Symbol Min Nom Max Unit

Supply Voltage VDD 2.0 3.3 3.6
V

Input Voltage at RX and TYPE Pins VI/O-IN -0.3 3.3 5.5

Source/Sink Current at LEDS and ACT Pins II/O-SS - - ±6 mA

Electrical Characteristics

Parameter Symbol Min Nom Max Unit

Current Consumption (TA = 25ºC) IOP - 4.75 - mA

Input Voltage
Logical High-Level VIH 0.7xVDD - -

V
Logical Low-Level VIL - - 0.3xVDD

Electrical Specifications Revision A
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 2 Detailed Description

 2.1 IS3751 Description
The IS3751 is a DMX512 protocol-specialized integrated 
circuit  that  continuously  generates  addressable  LED 
data  from  the  received  DMX  data.  It  operates  fully 
autonomously  and  does  not  require  any  external 
commands from a microcontroller or processor. 

The chip operates  at  3.3 V and supports  both 3-color 
and 4-color addressable LEDs.

The addressable LED refresh rate is directly tied to the 
DMX refresh rate, typically around 40 Hz.

When  controlling  3-color  addressable  LED,  the  chip 
groups  every  3  DMX  channels  into  one  LED.  For 
example, channel 1, 2 and 3 control the colors of the first 
LED; channels 4, 5 and 6 control the second LED, and 
so on, up to LED 170. 

When  controlling  4-color  addressable  LED,  the  chip 
groups  every  four  DMX  channels  into  one  LED.  For 
example, channels 1, 2, 3 and 4 control the 4 colors of 
the first LED; channels 5, 6, 7 and 8 control the second 
LED, and so on, up to LED 128. 

The  chip  is  color-agnostic,  DMX  channel  1  will  be 
mapped to the first color of the first LED, which may be 
red in some LEDs or green in others. 

The  maximum  number  of  3-color  LEDs  that  can  be 
controlled is 170, corresponding to DMX channels 1–510 
(channels 511 and 512 remain unused).

The  maximum  number  of  4-color  LEDs  that  can  be 
controlled is 128, corresponding to the full range of DMX 
channels 1–512. 

This  addressable  LED  driver  IC  is  designed  for 
developing  custom  LED  fixtures  compatible  with  the 
DMX  protocol—without  any  need  for  firmware 
development—significantly  reducing  engineering  costs 
and achieving a faster time-to-market.. 

The chip applications include:

• Custom lighting 
• LED strips, panels and bars

• Floodlights and wall washers
• Building facades, bridges and monuments
• Interior design lighting
• Water fountains 
• Museum lighting
• Stage and entertainment lighting
• Digital art installations
• Animatronics
• OEM / Device Manufacturers

According to the DMX512 standard, this protocol must 
never be used to control pyrotechnics or stage robotics, 
as it has no intrinsic error checking. Therefore, this chip 
should not be used for those applications either.

A minimum of approximately 130 DMX channels must be 
received to allow all  addressable LED data to be fully 
transmitted. Receiving DMX data for a shorter duration 
than the addressable LED frame generation time is not 
allowed.

The DMX data enters  the chip through the RX pin at 
TTL-compatible  voltage  levels.  Since  DMX  uses 
differential  signaling,  an RS485 transceiver or receiver 
must be used to convert the differential DMX signal to 
TTL-compatible voltage levels. The RX pin operates at 
3.3 V and is 5 V-tolerant, allowing the use of either 3.3 V 
or 5 V transceivers or receivers. 

The LEDS pin outputs the addressable LED data. This 
pin is open-collector and must be pulled up to 5 V with a 
500 Ω resistor to generate the 5 V data required by the 
addressable LEDs.

The  TYPE  pin  selects  whether  the  connected 
addressable LEDs are 3-color or 4-color, and the ACT 
pin can drive a standard LED that blinks when DMX data 
is  detected  on  the  RX  pin.  Its  purpose  is  to  easily 
indicate  that  the  device  is  properly  connected  and 
receiving data. 

The chip is compatible with addressable LEDs such as 
WS2811,  WS2812  /  WS2812B  /  WS2812C,  WS2813, 
WS2815,  NeoPixel,  SK6812,  GS8208,  and  any  other 
LEDs that implement a compatible protocol. 
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 2.2 Usage
The usage of the IS3751 is very straightforward.

Place an RS485 receiver or transceiver (3.3 V or 5 V) 
between the DMX connector and the IS3751 RX pin.

Add a pull-up resistor of 500 Ω to 5 V on IS3751 LEDS 
pin, and connect this pin to the addressable LEDs.

Connect  the  TYPE  pin  to  GND  when  using  3-color 
addressable  LEDs,  or  to  3.3 V  when  using  4-color 
addressable LEDs.

Optionally,  connect  a  standard  LED  with  a 
current-limiting resistor to the ACT pin to indicate that the 
IS3751 is receiving valid DMX data.

Keep pins 1 and 8 either unconnected or tied to GND.

The IS3751 automatically starts converting DMX data to 
addressable  LED  data  immediately  after  receiving 
power-up.
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 3 Pin Description

Pin Name Type Description

1 DNC Do Not Connect Leave this pin unconnected or to GND.

2 VDD Supply
3.3V power supply pin. 
Bypass this pin to GND with a 100 nF ceramic capacitor.

3 VSS Ground Ground reference pin.  

4 RX
Digital Input
5 V Tolerant

DMX UART Receiver Pin in TTL voltage levels. 

Attention:
Use an RS485 receiver or transceiver to adapt the DMX voltage levels to TTL-compatible voltage 
levels.

5 LEDS
Digital Output

Open-Collector
Addressable LEDs pin.
Pull-up this pin to 5 V with a 500 Ω resistor. 

6 ACT
Digital Output

Push-Pull
Optional use. Connect an LED to indicate DMX signal detection on RX pin.

7 TYPE Digital Input
LED Type Selector pin:

• Connect to GND for 3-color addressable LED.
• Connect to VDD (3.3 V) for 4-color addressable LED.

8 DNC Do Not Connect Leave this pin unconnected or to GND.

 3.1 RX Pin
DMX UART Receiver Pin. 

This pin receives DMX512 data from an RS485 receiver 
or transceiver. It operates at 3.3V and it is 5 V tolerant. 

Use an RS485 receiver or transceiver (e.g., THVD1400) 
to  convert  DMX  (RS485)  differential  signals  to  TTL 
voltage levels. See Hardware Examples section for more 
details.

Important:  Connecting  this  pin  directly  to  DMX  bus 
without  the  receiver  or  transceiver  will  permanently 
damage the device.

 3.2 LEDS Pin
Addressable LEDs Output Pin, Open-Collector.

This  pin  outputs  the  data  that  will  get  into  the 
addressable LED data input (DIN) pin. 

The pin is open-collector,  and since most addressable 
LEDs expect 5 V logic, it should be pulled up to 5 V with 
a  500 Ω  resistor.  Using  a  lower  resistor  value  will 
generate  a  stronger  data  signal.  The  minimum 
admissible value for this resistor is 250 Ω; going below 
this  may  cause  permanent  damage  to  the  device.  A 
value of 500 Ω is recommended and provides a strong 
and reliable signal, while environments with long cable 
runs or electrical noise may benefit from a slightly lower 
value.

 3.3 ACT Pin
DMX Activity Pin. 

The  usage  of  this  pin  is  optional.  A  standard  LED 
(typically green, with series resistor) can be connected to 
indicate DMX activity.  When DMX data is detected on 
the  RX pin,  this  pin  toggles  between 0  V  and 3.3  V, 
causing the LED to blink.

If  unused,  it  is  recommended to pull  this  pin  down to 
GND with a 10 kΩ resistor.  

 3.4 TYPE Pin
Addressable LED Type Selection Pin. 

• Connect to GND for 3 color addressable LEDs. 
In  this  case  170  LEDs  will  be  addressed 
(512 channels ÷  3 colors).

• Connect to VDD for 4 color addressable LEDs. 
In  this  case  128  LEDs  will  be  addressed 
(512 channels ÷ 4 colors).

This pin can be changed during operation. It features an 
internal weak pull-down resistor. 
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 4 Hardware Example
The following chapter represents an application design example for explanation proposals and is not part of the product 
standard. The customer must design his own solution, choose its most appropriate components and validate the final 
product according to the legislation and the DMX512 specifications.

This example shows the design of a standard DMX to Addressable LED schematic using the IS3751.

Block A: Connector and Grounding

Connector
The  official  DMX  connector  is  the  XLR-5.  Exceptions 
include RJ45, miniature connectors, and screw terminal 
connectors.  However,  despite  its  popularity  and 
widespread use, XLR-3 is not part of the DMX standard 
and should not be used. But what happens in the real 
world and in this example?

Generally,  XLR-3  connectors  are  cheaper  than  XLR-5 
connectors.  Therefore,  XLR-5  connectors  are  typically 
found  in  professional  equipment,  while  XLR-3 
connectors are more common in cost-sensitive devices. 

In this example, an XLR-3 connector has been used due 
to  its  widespread  popularity  and  clarity  of 
implementation,  but  we  strongly  encourage  product 
designers  to  follow  the  standard  and  use  XLR-5 
connectors.

Using an XLR-3 connector has the drawback of making 
your  product  compatible  with  standard  microphone 
cables, which are specifically designed for low-frequency 
analog  audio—not  digital  signals.  As  a  result, 
microphone cables  are  not  suitable  for  DMX,  as  they 
degrade the DMX signal, reducing the maximum cable 
length and increasing the chances of flickering. 

DMX receivers usually  feature two DMX connectors:  a 
DMX In (male) and a DMX Out connector (female) for 
daisy-chaining. However, since the  IS3751 uses all the 
512 DMX channels, no free channels remain. Therefore 
including  a  DMX  Out  connector  has  no  practical 
purpose, and only a DMX In connector is shown in the 
example. 

Grounding and Isolation
Grounding and isolation are complex topic, especially in 
long  cable  runs,  where  ground  potentials  can  differ 
significantly, or when all the equipment is not powered 
from the  same source,  e.g.,  mixing  mains  line  and  a 
gasoline generator. High currents can flow through the 
shield of the DMX cable under these conditions, which 
can be dangerous. To limit this, a resistor (R1) of 100 Ω 
or less should be placed between the cable shield and 
Earth.

This example shows a design of a non-isolated receiver, 
which is the most popular design due its low cost and 
ease  to  design,  although  DMX standards  recommend 
that DMX receivers be isolated. 

For  a  non-isolated  receiver,  the standard  requires  the 
product to be labeled as “NON-ISO”.

Cable
Use only twister pair cable to carry the DMX signal. 

The DMX cable screen must be connected to the pin 1 
of the XLR-3 or XLR-5 connector and not to its shell. 

Do not use microphone cable, as it has been designed 
to carry low-frequency signals,  and it  will  degrade the 
DMX signal, increasing the chances of spurious flickers 
on the LED fixtures.

Block B: RS485 Receiver

DMX  operates  over  the  RS485  electrical  standard. 
Therefore, an RS485 transceiver or receiver is required 
to  convert  the  differential  signals  to  TTL-compatible 
voltage levels before connecting them to the IS3751.
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Since  IS3751 never sends DMX data, the DE and RE 
pins of  the transceiver  can be tied to GND to keep it 
always in receive mode. 

Even if  the transceiver is only used as a receiver and 
therefore  the  driver  part  will  never  be  used,  it  is 
sometimes preferred because it can be cheaper than a 
receiver-only  device.  Compare  distributor  prices  to 
validate your preferred option.

Either  3.3 V  or  5 V  transceivers  and receivers  can  be 
used, as the RX pin of the IS3751 is 5 V tolerant.

Block C: IS3751

The IS3751 is very simple to integrate into your design. 

The  LEDS  pin  outputs  the  converted  data  for  the 
addressable LEDs. This pin is open-collector, and since 
most addressable LEDs expect 5 V logic, it  should be 
pulled up to 5 V with a 500 Ω resistor (see R2 in the 
example  circuit).  Using  a  lower  resistor  value  will 
generate  a  stronger  data  signal.  The  minimum 
admissible value for this resistor is 250 Ω; going below 
this  may  cause  permanent  damage  to  the  IS3751.  A 
value of 500 Ω is recommended and provides a strong 
and reliable signal, while environments with long cable 
runs or electrical noise may benefit from a slightly lower 
value.

The RX pin receives the DMX data at TTL-compatible 
voltage levels. 

The TYPE pin selects between 3-color (connect to GND) 
and 4-color (connect to VDD) addressable LEDs. 

ACT pin indicates when DMX data is being received. 

A decoupling capacitor should be placed on the power 
pins (VDD and VSS). It is recommended to use a 100 nF 
ceramic capacitor.

Block D: Addressable LEDs

The  IS3751 can control up to 170 3-color addressable 
LEDs or 128 4-color addressable LEDs.

When using  more  than  a  few LEDs,  special  attention 
must be given to the power supply design. Poor PCB 
layout or cabling in the power domain can lead to burnt 
traces  or  wires,  voltage  drops,  and  incorrect  LED 
brightness or spurious flickering.

Always calculate the total  current  draw of  all  LEDs to 
properly  size  the  power  supply.  Do  not  assume  that 
certain  colors  won’t  be  used  and  therefore  a  smaller 
supply is sufficient. Always assume the worst case: all 
LED colors on at 100% brightness. 

When powering LEDs from an external  power  supply, 
make  sure  the  LEDs  and  the  rest  of  the  circuitry 
controlling the LEDs share the same voltage reference. 
The  GND of  the  LEDs  and  the  GND of  your  control 
circuit  must be connected.  Poor GND connections will 
cause LED flickering. 

When  the  IS3751 and  the  first  addressable  LED are 
separated by more than 20 cm, add a 220 Ω to 470 Ω 
series resistor to the data line. This resistor protects the 
first LED from voltage spikes, reduces signal reflections, 
and helps ensure clean and reliable data transmission.

 4.1 DMX Pinout

DMX In (Male) DMX Out (Female) Pinout (Male and Female)

XLR-3

• Pin 1: Signal Common
• Pin 2: Data – (B)
• Pin 3: Data + (A)

XLR-5
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 5 Mechanical
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Appendix

Revision History

Document Revision

Date Revision Code Description

October 2025 ISDOC143B - Header title correction.

September 2025 ISDOC143A - Initial Release

Chip Revision

Date Revision Code Description

September 2025 0 - Initial Release

Documentation Feedback 
Feedback and error reporting on this document are very much appreciated. Please indicate the code or title of the 
document.

Sales Contact
For special order requirements, large volume orders, or scheduled orders, please contact our sales department at:

Customization
INACKS can  develop  new products  or  customize  existing  ones  to  meet  specific  client  needs.  Please  contact  our 
engineering department at: 

Trademarks
This company and its products are developed independently and are not affiliated with, endorsed by, or associated with 
any official protocol or standardization entity. All trademarks, names, and references to specific protocols remain the 
property of their respective owners. 
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Disclaimer
Limited warranty and liability — Information in this document is believed 
to  be  accurate  and  reliable.  However,  INACKS  does  not  give  any 
representations or warranties, expressed or implied, as to the accuracy 
or completeness of such information and shall have no liability for the 
consequences  of  use  of  such  information.  INACKS  takes  no 
responsibility  for  the  content  in  this  document  if  provided  by  an 
information source outside of INACKS. 

In no event shall INACKS be liable for any indirect, incidental, punitive, 
special  or  consequential  damages (including -  without  limitation -  lost  
profits, lost savings, business interruption, costs related to the removal or 
replacement of  any products or  rework charges) whether or  not  such 
damages are based on tort (including negligence), warranty, breach of 
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason 
whatsoever,  INACKS’s  aggregate  and  cumulative  liability  towards 
customer  for  the  products  described  herein  shall  be  limited  in 
accordance  with  the  Terms  and  conditions  of  commercial  sale  of 
INACKS.

Right to make changes — INACKS reserves the right to make changes 
to  information  published in  this  document,  including  without  limitation 
specifications and product descriptions, at any time and without notice.  
This document supersedes and replaces all information supplied prior to 
the publication hereof. 

Suitability for use — INACKS products are not designed, authorized or 
warranted  to  be  suitable  for  use  in  life  support,  life-critical  or  safety-
critical  systems  or  equipment,  nor  in  applications  where  failure  or 
malfunction of an INACKS product can reasonably be expected to result 
in personal injury, death or severe property or environmental damage. 
INACKS and its suppliers accept no liability for inclusion and/or use of 
INACKS products in such equipment or applications and therefore such 
inclusion and/or use is at the customer’s own risk. 

Quick reference data — The Quick reference data is an extract of the 
product data given in the Limiting values and Characteristics sections of 
this  document,  and  as  such  is  not  complete,  exhaustive  or  legally 
binding. 

Applications — Applications that are described herein for any of these 
products  are  for  illustrative  purposes  only.  INACKS  makes  no 
representation or warranty that such applications will be suitable for the 
specified use without further testing or modification. 

Customers  are  responsible  for  the  design  and  operation  of  their 
applications and products using INACKS products, and INACKS accepts 
no  liability  for  any  assistance  with  applications  or  customer  product 
design.  It  is  customer’s  sole  responsibility  to  determine  whether  the 
INACKS product is suitable and fit for the customer’s applications and 
products  planned,  as  well  as  for  the  planned  application  and  use  of  
customer’s  third  party  customer(s).  Customers  should  provide 
appropriate  design  and  operating  safeguards  to  minimize  the  risks 
associated with their applications and products. 

INACKS does not accept  any liability  related to any default,  damage, 
costs  or  problem which  is  based on  any  weakness  or  default  in  the  
customer’s  applications  or  products,  or  the  application  or  use  by 
customer’s third party customer(s). Customer is responsible for doing all 
necessary  testing  for  the  customer’s  applications  and  products  using 
INACKS products in order to avoid a default of the applications and the 
products  or  of  the  application  or  use  by  customer’s  third  party 
customer(s). INACKS does not accept any liability in this respect. 

Limiting values — Stress above one or more limiting values (as defined 
in  the  Absolute  Maximum  Ratings  System  of  IEC  60134)  will  cause 
permanent damage to the device. Limiting values are stress ratings only 
and (proper)  operation of  the device at  these or any other conditions 
above those given in the Recommended operating conditions section (if  
present)  or  the  Characteristics  sections  of  this  document  is  not 
warranted.  Constant  or  repeated  exposure  to  limiting  values  will 
permanently  and  irreversibly  affect  the  quality  and  reliability  of  the 
device. 

Terms and conditions of commercial sale — INACKS products are sold 
subject  to  the  general  terms  and  conditions  of  commercial  sale,  as 
published  at  http://www.inacks.com/comercialsaleterms,  unless 
otherwise  agreed in  a  valid  written  individual  agreement.  In  case  an 
individual agreement is concluded only the terms and conditions of the 
respective agreement shall apply. INACKS hereby expressly objects to 
applying the customer’s general terms and conditions with regard to the 
purchase of INACKS products by customer. 

No offer to sell or license — Nothing in this document may be interpreted 
or construed as an offer to sell products that is open for acceptance or 

the grant, conveyance or implication of any license under any copyrights, 
patents or other industrial or intellectual property rights. 

Export control — This document as well as the item(s) described herein 
may be subject to export control regulations. Export might require a prior  
authorization from competent authorities. 

Non-automotive  qualified  products  —  This  INACKS  product  is  not 
suitable  for  automotive  use.  It  is  neither  qualified  nor  tested  in  
accordance with automotive testing or application requirements. INACKS 
accepts no liability for inclusion and/or use of non-automotive qualified 
products in automotive equipment or applications. 

Protocol Guidance Disclaimer: The information provided herein regarding 
the protocol is intended for guidance purposes only. While INACKS strive 
to provide accurate and up-to-date information, this content should not 
be considered a substitute for official protocol documentation. It  is the 
responsibility of the client to consult and adhere to the official protocol 
documentation when designing or implementing systems based on this 
protocol.

INACKS  make  no  representations  or  warranties,  either  expressed  or 
implied, as to the accuracy, completeness, or reliability of the information  
contained  in  this  document.  INACKS shall  not  be  held  liable  for  any 
errors,  omissions,  or  inaccuracies in the information or  for  any user’s 
reliance on the information.

The client is solely responsible for verifying the suitability and compliance 
of the provided information with the official protocol standards and for  
ensuring that  their  implementation or  usage of  the protocol  meets  all  
required specifications and regulations. Any reliance on the information 
provided is strictly at the user’s own risk.

Certification  and  Compliance  Disclaimer:  Please  be  advised  that  the 
product  described  herein  has  not  been  certified  by  any  competent 
authority or organization responsible for protocol standards. INACKS do 
not guarantee that the chip meets any specific protocol compliance or 
certification standards.

It  is  the  responsibility  of  the  client  to  ensure  that  the  final  product  
incorporating this product is tested and certified according to the relevant  
protocol  standards  before  use  or  commercialization.  The  certification 
process  may  result  in  the  product  passing  or  failing  to  meet  these 
standards,  and  the  outcome of  such  certification  tests  is  beyond our 
control. 

INACKS disclaim any liability for non-compliance with protocol standards 
and certification failures. The client acknowledges and agrees that they 
bear sole responsibility for any legal, compliance, or technical issues that 
arise due to the use of this product in their products, including but not  
limited to the acquisition of necessary protocol certifications.
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