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Smart Integrated Matrix LED Driver with Touch Key Controller

GENERAL DESCRIPTION

The IS31FL3801 is a general purpose 16x8 or 15x9 LED
Matrix programmed via 1MHz 12C 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 12C 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 I 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 (7mmx7mm). It operates from 2.7V to 5.5V over
the temperature range of -40°C to +105°C.

FEATURES
8§ Matrix LED Driver

A
A
A

vy DD v D D D D D

Supply voltage range: 2.7V to 5.5V

16 current sinks

Support 16xn (n=1~8), 15x9 LED matrix
configurations

Individual 256 PWM control steps

256 DC current steps for each CSx

64 global current steps

SDB rising edge reset 12C module
32kHz PWM frequency

1MHz I2C-compatible interface
Individual open and short error detect function
PWM 180 degree phase shift

Spread spectrum

De-ghost

§ Capacitive Touch Sensor
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Capacitive touch controller with readable key
value through shared GPIO

Individual sensitivity threshold setting for each
touch key

Optional multiple-key function

Press and hold function

Automatic calibration

Individual key calibration

Interrupt output with auto-clear and repeating
Auto sleep mode for extremely low power
Key wake up from sleep mode

400kHz fast-mode 1T interface

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

8
8 Provides Spread
§
§

QFN-60 package

APPLICATIONS

8§ Home appliance touch control keys
8 Industrial applications

8 Gaming devices

8 loT devices
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BLOCK DIAGRAM

Regulator Flash I0SC
Touch Key Matrix LED
POR Sensors Driver

Block Diagram of IS31FL3801
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PIN CONFIGURATION
No. Pin Description

93 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

2113424172523 26,33,34, | yss Ground connection

19, 20, 24, 49 VDD Egvgs;rf:ggg/.bgv%:;l] Sl/eszgu;)r:lgg\g/;gpamtors of 0.1uF and 10uF should

25 INTB Interrupt output, active low.

27 AD I2C address setting.

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

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

36 SCL 12C 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
Low active. A resistor to VDD and a capacitor to VSS are typically
connected.

50 RSTN 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 Crer 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 © 220 Lumissil Microsystems. All rights reserved. Lumissil Microsystems reserves the right to make changes to this specditatmoduncts
at any time without notice. Lumissil Microsystems assumes no liability arising out of the applicatise of any information, products or services
described herein. Customers are advised to obtain the latest version of this device specification before relying onsivgdpofdirmation and before
placing orders for products.

Lumissil Microsystemsogs not recommend the use of any of its products in life support applications where the failure or malfunction of the pasduct
reasonably be expected to cause failure of the life support system or to significantly affect its safety or effectivedesss Bre 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_ umissil Microsystems is adequately protected under the circumstances
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TYPICAL APPLICATION CIRCUIT (QOFN-60
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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

11 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
[ FL3801 GUI - X ‘
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& FL3801 GUI - X ‘
Export/Import  Write Parameters To Flash Firmware Version Software Version PartNumber ADSclect Connect Status
. . V100 V10 FL3801 [5voD v|[slect| [ Conoect
IOCONFIG  KEY VARIATION {SETTING| GRAPH DEMO SLIDER I2C Communication
MAX_DURATION_TIME_SET MULTHKEY_SET AUTO_SLEEP_SET SCAN_SETTING
4] MAX_DUR_TIME_ENABLE ] MTEKEY_ENABLE [] AUTO_SLEEP_ENABLE P STV
MAX_DURATION_TIME: MULTI-KEY_SELECTION: —
12 v s ONE KEY AUTO_SLEEP_TIME: |12 V| 5 REF CAPACITOR CHAKGING VOL TH: 08V b4
OSCILLATOR_DMSION: |8 ™ REF CAPACITOR DISCHARGE VOL-TO 0 TIME SET:
[6a +
AUTO_CLAZR_INT_SET INT_REPEAT_SET O kevo L] kevs _Jus
INT_MODE_SELECT = e SCANNING_FREQUENCY_SET
[J/AUTO_CLEAR_INT_ENABLE @® INT_MODE_0 0O kevz O kev1o _FREQUI &
KEY Ir |
AUTO_CLEAR_INT_TIME: O INT_MODE_1 L kevs =i FIRST SCAN FRE SET: 2 v MHZ
0 [ kev4 KEY12 )
= INT_REPEAT_TIME: O KeYs KEY13 SECOND SCANFRESET: |1 V| MHZ
Disabled v | ..o [] kKEYS KEY14
MULTI PRESS TIVE: [ Kev? THIRD SCAN FRESET: (989 | mHz
SPREAD_SPECTRUM_SET (1090 ¥ ims WAKE_THRESHOLD_SET: |5 | FOURTH SCAN FRE SET: (067 | iz
SPREAD_SPECTRUM_
SWEEP_RATE: CALIB_SET SAMPLE_AVERAGE_SET
0 v 16 & —
[ J CALIB_SAMPLE_CNT: | SAWPLE_ONT seT. |3 ]
SPREAD_ZPECTRUM_ NEG_DELTA CNT: ‘4 M| SAMPLE_TIME_SET: |2 v| y
AMPLITUDE ET|
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Firmware Version Software Version PariNumber AD Select Connect Status
V1.00 V1.0 FL3801 13 VDD || select - Connect
DEMO  SLIDER I2C Communication
Touch Key GPIO(high) GPIC Slider1{Open-¢nd) v] AD INTB
Key0 ] O O O
Keyl %] ] O 0
Key2 %] a O ]
Keyd ™ [} O O
Keyd ] [m] O 5 O
Keys O m] O
Keyé O [} O
Key? O [m] O
Key8 O m] ]
Keyd O [m] U
Key10 | [m] (]
Key11/AD
Key12/InT8
= FL3801 GUI - X
Export/import  Write Parameters To Flash Firmware Version Software Version PartNumber AD Select Connect 5__“““
— V100 V10 FL3801 153 VDD | [ select o
IOCONFIG KEY VARIATION SETTING GRAPH {DEMO } SLIDER 12C Communication
LoadDemo Demo Info:
P
Demot file: Arrow atternName
NumberOfFrame:
Demo2 file: LUMISSIL
FrameDelays(ms):
Demo3 file: Color RepeatTimes:
Running Info:
[ Single Step Next Current Repeat: Current Frame:
Run Stop Pause Resume
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Pl ease refer to the Usero6s Guide for ot her det ai |l s.
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