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GENERAL DESCRIPTION 
The IS31FL3801 is a general purpose 16×8 or 15×9 LED 
Matrix programmed via 1MHz I2C compatible interface. 
Each LED can be dimmed individually with 8-bit PWM 
data, and each CSx has 8-bit DC scaling (Color 
Calibration) data which allowing 256 steps of linear PWM 
dimming for each dot and 256 steps of DC current 
adjustable level for each CSx. 

Additionally each LED open and short state can be 
detected, IS31FL3801 store the open or short information 
in Open-Short Registers. The Open-Short Registers 
allowing MCU to read out via I2C compatible interface. 
Inform MCU whether there are LEDs open or short and 
the locations of open or short LEDs. 

An eleven-channel capacitive touch controller is 
integrated with on-chip calibration logic which 
continuously monitors the environment and automatically 
adjusts the threshold levels to prevent false triggers. 

An on-chip I²C slave co ntroller with 400kHz capability and 
programmable slave addresses serves as the 
communication port for the host MCU.  An interrupt, INTB, 
can be configured so it is generated when a trigger event 
(touched or released) occurs. Trigger or clear condition 
can be configured by setting the interrupt register. 

IS31FL3801 is available in RoHS compliant package 
QFN-60 (7mm×7mm). It operates from 2.7V to 5.5V over 
the temperature range of -40°C to +105°C.  

FEATURES 
§ Matrix LED Driver 

Á Supply voltage range: 2.7V to 5.5V 

Á 16 current sinks  

Á Support 16×n (n=1~8), 15×9 LED matrix 
configurations 

Á Individual 256 PWM control steps 

Á 256 DC current steps for each CSx 

Á 64 global current steps 

Á SDB rising edge reset I2C module 

Á 32kHz PWM frequency 

Á 1MHz I2C-compatible interface 

Á Individual open and short error detect function 

Á PWM 180 degree phase shift   

Á Spread spectrum 

Á De-ghost 

§ Capacitive Touch Sensor 

Á Capacitive touch controller with readable key 
value through shared GPIO 

Á Individual sensitivity threshold setting for each 
touch key 

Á Optional multiple-key function 

Á Press and hold function 

Á Automatic calibration 

Á Individual key calibration 

Á Interrupt output with auto-clear and repeating  

Á Auto sleep mode for extremely low power  

Á Key wake up from sleep mode 

§ 400kHz fast-mode I²C interface  

§ Provides Spread  

§ Operating temperature between -40°C ~ +105°C  

§ QFN-60 package 
 

APPLICATIONS 
§ Home appliance touch control keys 

§ Industrial applications 

§ Gaming devices 

§ IoT devices 
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BLOCK DIAGRAM 
 

 
Block Diagram of IS31FL3801 
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PACKAGE TYPE  
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PIN CONFIGURATION 

No. Pin Description 

23  ISET 
An external resistor to ground is required for setting the LED 
current  

1-3, 5-8, 52, 54-60 CS1-CS15 Current sinks for LED matrix 

4, 14, 21, 22, 26, 33, 34, 
41, 44-47, 53  

VSS Ground connection 

19, 20, 24, 49 VDD 
Power supply. Typical decoupling capacitors of 0.1uF and 10uF should 
be connected between VDD and VSS 

25 INTB Interrupt output, active low.  

27 AD I2C address setting.  

28-32,37-40,42-43 KEY0-KEY10 Input sense channel 0 -10 

35 SDA I2C data, need to pull up with 4.7K resistor 

36 SCL I2C clock, need to pull up with 4.7K resistor 

48 VDDC 
Internal regulator output around 1.8V. Typical decoupling capacitors of 
0.1uF and 10uF should be connected between VDDC and VSS 

50 RSTN 

Low active. A resistor to VDD and a capacitor to VSS are typically 
connected. 

RSTN is pulled low when LVR occurs.  The threshold of RSTN is set at 
0.3VDD.  RSTN is also used for special test mode and writer mode 
entry. 

51 CREF External capacitor must be connected for touch key controller. 

10-13, 15-18 SW8-SW1  Power SW. 

9 CS16/SW9 Current sinks for LED matrix CS16 or power switch SW9 
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ORDERING INFORMATION 

Industrial Range: -40°C to +105°C  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

Order Part No. Package QTY 

IS31FL3801-QFLS3-TR QFN-60, Lead-free 2500 

Copyright ©  2020 Lumissil Microsystems. All rights reserved. Lumissil Microsystems reserves the right to make changes to this specification and its products 
at any time without notice. Lumissil Microsystems assumes no liability arising out of the application or use of any information, products or services 
described herein. Customers are advised to obtain the latest version of this device specification before relying on any published information and before 
placing orders for products. 
Lumissil Microsystems does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can 
reasonably be expected to cause failure of the life support system or to significantly affect its safety or effectiveness. Products are not authorized for use in 
such applications unless Lumissil Microsystems receives written assurance to its satisfaction, that: 
a.) the risk of injury or damage has been minimized; 
b.) the user assume all such risks; and 
c.) potential liability of Lumissil Microsystems is adequately protected under the circumstances 
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TYPICAL APPLICATION CIRCUIT (QFN-60) 

  

 

Figure 1  Typical Application Circuit (QFN-60) 

Note 1: The chip should be placed far away from the noise points in order to prevent the EMI. 
Note 2: The RS and CS should place as close to the chip as possible to reduce EMI. 
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1. DETAILED DESCRIPTION 

1.1 IS31FL3801 GUI  

IS31FL3801 GUI is a windows-based Integrated Design Environment (IDE). User can use it to develop touch key 
applications without firmware coding. With the GUI user can design the touch key system easily. With the GUI you 
can: 

1. Monitor the Key value  

2. Set touch threshold and enable keys 

3. Switch the operating modes 

4. Tune System parameters 

5. Touch Key and GPIO Configuration  

6. Matrix LED demo  

7. Set Slider Electrodes 

 

 
 
 

 



  
IS31FL3801 

 

Lumissil Microsystems ï www.lumissil.com   8 

Rev. 0B, 08/14/2020 

 
 

 
 



  
IS31FL3801 

 

Lumissil Microsystems ï www.lumissil.com   9 

Rev. 0B, 08/14/2020 

 
Please refer to the Userôs Guide for other details.


