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24/18-Channel Intelligent 12-Bit RGB LED Driver

Features

24/18-channel RGB LED Driver
Independent 12-bit PWM modulation

» Independent
channel

color mixing register per
» Independent brightness register per RGB

LED group
»  Linear or logarithmic brightness control

General Description

AW26024/AW26018 is a 24/18-channel high
precision constant current LED driver. Each
channel integrates independent 12-bit PWM
generator which is composed of 8-bit brightness
register and 8-bit color register. The maximum
current of each channel is recommended to be
configured via external resistor Rexr.

AW26024/AW26018 can be turned off with
minimum current consumption by pulling the EN pin
low. When EN pin pull high and all LEDs off >30ms,
AW?26024/AW 26018 enters power save mode.

AW26024/AW26018 is available in QFN 4mm x
4mm x 0.85mm-32L package. It operates from 2.7V
to 5.5V over the temperature range of -40°C to
105°C.

® Maximum output current: 25.5mA or 35mA
® High-precision current sinks
» Device to device error: =7%
» Channel to channel error: £7%
® |LED Bank control
» 3 banks for RGB LED color control
» 1 bank for RGB LED brightness control
® Power save mode when all LED off > 30ms
Over temperature protection
400kHz I12C interface, 4 independent addresses,
1 broadcast address
® Power supply: 2.7V to 5.5V
® QFN4mm x 4mm x 0.85mm 32L package
Applications
® Smart speaker
® E-sports devices
® Smart home appliances
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Typical Application Circuit
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Note: The resistors(Rgr, Rg, Rs) between LED and IC are only for thermal reduction. For more information, please refer to application information.

Figure 1 AW26024 Application Circuit
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Note: The resistors(Rg, Rs, Rg) between LED and IC are only for thermal reduction. For more information, please refer to application information.

Figure 2 AW26018 Application Circuit
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Pin Configuration And Top Mark
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Figure 3 Pin Configuration and Marking

Pin Definition

No. NAME DESCRIPTION

1~24 OUTO0~0OUT23 | Constant current sink, connect to LED’s cathode

25~26 | ADO, AD1 I2C address setting, connects to GND or VDD for different device address of 12C
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27 VDD Power supply

28 SDA Serial data I/O for I12C interface

29 SCL Serial clock input for 12C interface

30 EN Shutdown the chip when pulled low.

31 ISET Input terminal used to connect an external resistor. This regulates the global
output current

32 VCAP Connect a 1uF capacitor to GND.

33 GND Ground
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Functional Block Diagram

EN

VDD

GND

SCL

SDA

ADO

AD1

ISET

> UVLO > LDO _ég VCAP
Bandgap
0oscC < TSD
y
e St R |
> Color > : —Eﬂ ouTo
—h 2 I
I I"c Digital control PWM >
Interface 9 Control | I
I | LED
% | »| Brightness > | RS"
I
e - — — = Y ( — ——— K
EF—P Global Current > oCcP > Eg ouTzs

Figure 4 Functional Block Diagram

Ordering Information

. Moisture Environmental .
Part Number Temperature Package Marking st Lavl Information Delivery Form
AW26024QNR | -40°C~105°C | QFN4X4-32L | AFF3 MSL3 ROHS+HF 3000 units/
Tape and Reel
3000 units/
AW26018QNR -40°C~105°C QFN 4X4-32L 3PG3 MSL3 ROHS+HF
Tape and Reel
Absolute Maximum Ratings®OTED
Over operating ambient temperature range (unless otherwise noted)(")
PARAMETERS RANGE
Supply voltage range Voo -0.3V to 6V
Input voltage range EN, ADx, SCL, SDA -0.3V to 6V
OuUTx, ISET -0.3V to 6V
Output voltage range
VCAP -0.3V to 2.5V
Junction-to-ambient thermal resistance 6sa 36.4°C/W
Maximum operating junction temperature Tj-max 150°C

Storage temperature, Tstg

-65°C to 150°C

ESD (NOTE 2)
HBM +2kV
CDM +1.5kV
Latch-Up
Test condition: JESD78F +IT: 200mA
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-IT: -200mA ‘

NOTE1: Conditions out of those ranges listed in "absolute maximum ratings" may cause permanent damages
to the device. In spite of the limits above, functional operation conditions of the device should within the ranges
listed in "recommended operating conditions”. Exposure to absolute-maximum-rated conditions for prolonged
periods may affect device reliability.

NOTEZ2: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin. HBM
test method: ESDA/JEDEC JS-001-2023, CDM test method: ESDA/JEDEC JS -002-2022.

Recommended Operating Conditions

Over operating ambient temperature range (unless otherwise noted)

Symbol Parameter MIN TYP MAX UNIT
Vbb Supply voltage 2.7 5.5 Y
VpuLL-up | SCL/SDA pull-up voltage 1.7 55 \%
C1, Ciep | Input capacitance 1 uF
Cz Input capacitance 0.1 MF
Crpo Internal LDO capacitance 1 uF
Rext Output current setting resistance 2 kQ
Ta Operating free-air temperature range -40 25 105 °C
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Electrical Characteristics

Ta=25°C, VDD=3.6V (unless otherwise noted)

PARAMETER TEST CONDITION | MmN | TYP | mMAX | uNiT
Power supply voltage and current
Vob Supply voltage 2.7 5.5 V
Isp Shutdown supply current Ven=0 0.1 1
Iste Standby supply current Ven=3.3V, CHIPEN=0 6 10
Power-save mode suppl Ven=3.3V,CHIPEN=0,POWER WA
lps PRy _SAVE_EN=1,all the LEDs off 6 10
current NOTE() . i
duration > 30ms(typical)
lacT Normal-mode supply current loutx=10mA, PWM=100% 1.5 3 mA
Vuvr Undervoltage restart Voo rising 2.5
Vuvr Undervoltage shutdown Voo falling 2 Y
Vhys UVLO hysteresis NOTE(M) 0.15
MAX_CUR_OPTION=0, 5.5
_ Vourx=1V, PWM=100% '
Imax Maximum output current
MAX_CUR_OPTION=1, 35
Vourx=1V, PWM=100% A
m
MAX_CUR_OPTION=0, 35 50
o Vourx=1V, PWM=100%
lLim Internal output current limit
MAX_CUR_OPTION=1, 40 75
Voutrx=1V, PWM=100%
likg Leakage current PWM=0 0.1 1 MA
| Device to device current error, | loutx=10mA, Voutx=1V, 79% 7%
Y lerr_pp=(lave-lseT)/IseTx100% PWM=100% ° °
Channel to channel current lours=10mA, Vourx=1V., i .
ImatcH | efror, PWM=100% -7% 7%
lerr_cc=(loutx-lave)/lavex100%
Viser ISET voltage 0.7 \%
Kirer IREF ratio 105
Frwm PWM switching frequency 25 29 kHz
Voltage when LED current has
Voosau | 4o r?e i lour<=20mA, PWM=100% 01 | 025 | V
LOGIC INPUTS (EN, SCL, SDA, ADx)
Vi Low level input voltage 0.4 v
ViH High level input voltage 1.4
lLoaic Input current -1 1 MA
Vspa SDA output low level lpuLLuP=5MA 0.4 \%
PROTECTION CIRCUITS NOTE(1)
Thermal shutdown junction
Terso) temperature 160 o
T Thermal shutdown junction 15
(HYS) temperature hysteresis

Note1: Guaranteed by design and by statistical analysis of device characterization data. The specification is not guaranteed by production

testing.
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12C Interface Timing Requirements

PARAMETER MIN | TYP | MAX | UNIT
FscL Interface Clock frequency - 400 kHz
THD:STA (Repeat-start) Start condition hold time 0.6 - uS
TLow Low level width of SCL 1.3 - V]
THiGH High level width of SCL 0.6 - us
Tsu:sTa (Repeat-start) Start condition setup time 0.6 - uS
THo:DAT Data hold time 0 - bS
Tsupat Data setup time 0.1 - uS
TR Rising time of SDA and SCL - 0.3 uS
Tr Falling time of SDA and SCL - 0.3 VK]
Tsu:sTo Stop condition setup time 0.6 - V&
Teur Time between start and stop condition 1.3 - bS

tHp:DAT tsupat

|
tsusta |
|_Start

Figure 5 I2C Interface Timing
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Detailed Functional Description

Reset

Power on Reset and Hardware Reset

After VDD powering on and the EN pin pulling up, 12C communication can be performed after 3ms.

|
VDD :
|

EN

=3ms

|

Soft Reset

=3ms

I>C normal communication )

C o

Figure 6 Power Up Timing

I>C normal communication

s

Writing OXFF into register RESET (address: 0x27), all configure registers will be reset. I2°C communication
can be performed after a delay of 3ms.

|
VDD / i

EN

I°C write OXFF into RESET r%gister(address:OxZ?)

Y

Soft reset

1’C '

=3ms

Operation Mode

Shutdown

I*C normal communication

\
/

=3ms

/
}

Figure 7 Software Reset Timing

( I2C normal communication
|

The device enters into shutdown mode automatically when EN is pulled low from any state, and all registers

are reset and cannot be configured via 1°C communication interface.

Initialization

The device enters initialization mode automatically from shutdown mode when EN is pulled high. If writing
OxFF into register RESET (address: 0x27) or UVLO is trigged from any state except shutdown, all configure
registers will be reset, and the device will also enter initialization mode.

Standby

If the device completes initialization or the bit CHIPEN of register DEVICE_CFGO (address: 0x00.bit6) is set
to “0”, the device will enter standby mode. In this mode, the light control circuit is turned off, the power
consumption is low, the registers data is retained, and the registers can be accessed through the I2C
communication interface.

www.awinic.com
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Figure 8 Operating Mode Transition

Normal

In the following three situations, the device will enter normal mode.

(1) In standby mode, the register CHIPEN is set to “1”;

(2) Inthermal shutdown mode, the temperature reaches the recovery temperature;
(3) In power save mode, the device is accessed with 12C device address matching.

Power Save

If the bit POWER_SAVE_EN of register DEVICE_CFG1 (address: 0x01.bit4) is set to “1” and all LEDs off over
30ms, the device will enter power save mode. In this mode, the light control circuit is turned off, the power
consumption is low, the registers data is retained, and the registers can be accessed through the I2C
communication interface.

Thermal Shutdown

When the temperature is too high and triggers the over temperature protection, the device will enter thermal
shutdown mode. In this mode, LED driver will be turned off, and the registers data is retained.

PWM Control

The device supports independent color mixing and brightness control, providing smooth and rich lighting
effects. Multiply the color mixing and brightness control data and modulate the output with a 9-bit precision
PWM duty cycle. By configuring the bit PWM_DITHER_EN of register DEVICE_CFG1 (address: 0x01.bit2), 3-
bit digital dither control can be performed on the basis of 9-bit precision to achieve 12-bit PWM output precision,
which means increasing the brightness by 1 step every 8 PWM cycles, resulting in an average PWM duty cycle
increase of 1/8.
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The frequency of the output PWM signal is about 29kHz, which is greater than the audible range and can
eliminate audible noise.

Color mixing Multiply Brightness PWM_ LED driver T
control mudulation
8-bit Color 9-bit/12-bit Y ouT3n WX
OUT3n_COL or »  29KHz PWM = H———
BANK_A_COL o 0UT3n
8-bit Brightness
LEDn_BR or
- BANK_BR - :
8-bit Color 9-bit/12-bit Y OUT3N+1¥%
OUT3n+1_COL or > 29KHz PWM " ourane S —
BANK_B_COL Optional OuUT3n+1
logarithmic
mappin
8-bit Color pping 9-bit/12-bit e 2 OUT3n+2%%
0UT3n+2_COL or 29KHz PWM " curans S €—
BANK_C_COL ouT3n+2 "

Figure 9 PWM Control
Independent Color Mixing

Each OUT channel has an independent 8-bit color mixing register OUT3n/3n+1/3n+2_COL (RGB, n=0~7,
address: OxOF~0x26). Each RGB LED can achieve 256 x 256 x 256 mixed color effects.

Independent Brightness

Each RGB LED has an independent 8-bit brightness control register LEDn_BR (n=0~7, address: 0x07 ~OxO0E).
When the color mixing configuration is fixed, using the independent brightness configuration can control each
RGB LED to perform flexible dimming operations.

Logarithmic Brightness Mapping

By configuring the bit LOG_SCALE_EN of register DEVICE_CFG1 (address: 0x01.bit5), logarithmic curve
mapping can be performed on the brightness control register LEDn_BR to achieve a more user-friendly visual
effect of brightness changes. When the color mixing register is configured as OxFF, the corresponding curve
between the PWM duty cycle and the brightness control register is shown in the following figure.

Linear and logarithmic dimming curves

100%
90%
80%
70%
60%

50%
Linear

PWM duty

40%
30%
20%

10%

0%

0 32 64 96 128 160 192 224 255
Brightness control register

Figure 10 Linear and Logarithmic dimming curves
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RGB LED Bank

For most LED animation effects, the brightness change process is basically the same, so the device provides
a bank control mode that quickly achieves consistent color mixing and brightness control through simple
register configuration updates.

Configure the bit LEDn_BANK_EN of register LED_CFGO (n=0~7, address: 0x02.bit7~bit0) to select the

corresponding RGB LED to join the bank mode. The brightness is controlled by the register BANK_BR_CFG
(address: 0x03), and the RGB color mixing is controlled by registers BANK_A_COL_CFG (address:0x04),
BANK_B_COL_CFG (address: 0x05), and BANK_C_COL_CFG (address: 0x06), respectively.

| BANKA || BANKB || BANKC |
| OUTO R | | OUT12 R

LEDO-| | OUTLG || OUT13 G | |LED4
| OUT2 B | | OUT14 B |
| OUT3R | | OUT15R |

LEDL | | OUT4 G || OUT16 G | |LEDS
| OUT5 B | | OUT17 B |
| OUT6 R | | OUT18 R |

LED2 | | OUT7 G || OUT19 G | | LEDS6
| OUT8 B | | OUT20 B |
| OUT9 R || OUT21R |

LED3 | OUT10 G || oUT22 G | | LED7
| OUT11B | | OUT23 B |

Figure 2 Bank Control

Maximum Current Setting

The maximum output current of OUTx is set by external resistor Rexr and can be expressed by the following
formula:

[/ISET
IMAX =K X——
EXT

Where Viset=0.7V, K=105;

The device supports two levels of maximum output current (Imax).

When the bit MAX_CUR_OPTION of register DEVICE_CFG1 (address: 0x01.bit1) is set to “0”, the
recommended maximum current is 25.5mA.

When the bit MAX_CUR_OPTION of register DEVICE_CFG1 (address: 0x01.bit1) is set to “1”, the
recommended maximum current is 35mA.

If ISET pin is connected to a small resistor or shorted to ground. The max current is limit by internal OCP circuit.
More information about current limit please refer to section OCP.
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General 1°C Operation

The device supports the 12C protocol in fast mode at 400kHz. The two communication lines are a serial data
line (SDA) and a serial clock line (SCL).The pull-up resistor for the SDA and SCL can be selected from 1k to
10kQ. Usually, 4.7kQ is recommended for 400kHz 12C. The voltage level 1.8V, 3.3V and 5.0V is allowed for
the 12C interface.

Device Address

The device is defined by connecting GND or VDD to the ADO and AD1 pins from the address. When GND or
VDD is connected to the ADO and AD1 pins, four independent device addresses can be combined (see Tables
1). Regardless of the settings of the ADO and AD1 pins, the device will respond with a broadcast from the
address. Perform global write operations on broadcast addresses to configure all devices simultaneously. This
device supports global reading using broadcast addresses; However, the read data is only valid when all
devices on the I?C bus contain the same value.

Table 1 12C Device Address Configuration

Device Address
AD1 Connection ADO Connection
Independent Broadcast
GND GND 0x28
GND VDD 0x29
0x3C
VDD GND 0x2A
VDD VDD 0x2B

Data Validation

When SCL is high level, SDA level must be stable. SDA can be changed only when SCL is low level.

e
SCM__\

| Dataline | Change |
| Stable | ofData |
Data Valid Allowed

Figure 3 Data Validation Diagram

I°C Start/Stop

I2C start: SDA changes from high level to low level when SCL is high level.
I2C stop: SDA changes from low level to high level when SCL is high level.
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____________

S: START condition P: STOP condition
Sr: START Repeated condition

Figure 4 I°C Start/Stop Condition Timing

Acknowledge(ACK)

ACK means the successful transfer of 12C bus data. After master sends an 8-bit data, SDA must be released;
SDA is pulled to GND by slave device when slave acknowledges.

When master reads, slave device sends 8-bit data, releases the SDA and waits for ACK from master. If ACK
is send and I2C stop is not send by master, slave device sends the next data. If ACK is not send by master,
slave device stops to send data and waits for I2C stop.

/X XX/
i Not Acknowledge (NACK) \
i 7

Data Output !
by Transmiter |

i
1

Data Output |

by Receiver ! /
i Acknowledge (ACK)

SCL From ! \ / 1\ / 2\ M
Master 1 ___ | -- A

START Clock Pulse for
condition Acknowledgement

Figure 5 [°C ACK Timing

Write Cycle

One data bit is transferred during each clock pulse. Data is sampled during the high state of the serial clock
(SCL). Consequently, throughout the clock’s high period, the data should remain stable. Any changes on the
SDA line during the high state of the SCL and in the middle of a transaction, aborts the current transaction.
New data should be sent during the low SCL state. This protocol allows a single data line to transfer both
command/control information and data using the synchronous serial clock.

Each data transaction is composed of a start condition, a number of byte transfers (set by the software) and a
stop condition to terminate the transaction. Every byte written to the SDA bus must be 8 bits long and is
transferred with the most significant bit first. After each byte, an Acknowledge signal must follow.

In a write process, the following steps should be followed:
a) Master device generates START condition. The “START” signal is generated by lowering the
SDA signal while the SCL signal is high.
b) Master device sends slave address (7-bit) and the data direction bit (R/W = 0).
c) Slave device sends acknowledge signal if the slave address is correct.
d) Master sends control register address (8-bit)
e) Slave sends acknowledge signal
f)  Master sends data byte to be written to the addressed register
g) Slave sends acknowledge signal
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h) If master will send further data bytes, the control register address will be incremented by one after
acknowledge signal (repeat step f and g)

i) Master generates STOP condition to indicate write cycle end

SCL

SDA

Start Device Address Register Address Write Data EStOp

Figure 6 [°C Write Byte Cycle

Read Cycle

In a read cycle, the following steps should be followed:

a) Master device generates START condition

b) Master device sends slave address (7-bit) and the data direction bit (R/W = 0).

c) Slave device sends acknowledge signal if the slave address is correct.

d) Master sends control register address (8-bit)

e) Slave sends acknowledge signal

f)  Master generates STOP condition followed with START condition or REPEAT START condition
g) Master device sends slave address (7-bit) and the data direction bit (R/W = 1).

h) Slave device sends acknowledge signal if the slave address is correct.

i)  Slave sends data byte from addressed register.

j)  If the master device sends acknowledge signal, the slave device will increase the control register
address by one, then send the next data from the new addressed register.

k) If the master device generates STOP condition, the read cycle is ended.

SCL of A1l A2| A3| A4| A5| As| A7) As| Ao| A1l A2| A3| A4 AS| Aol A7[ A I8

son Wf@@@@@@@@m

start Device Address Register Address

Using - o
Repeat start /¥

Separated
Read/write
transaction

Device Address Read Data stop

Figure 7 I°C Read Byte Cycle

AUTO-INCREMENT FEATURE

The auto-increment feature is enabled by default, when bit AUTO_INCR_EN of register DEVICE_CFG1
(address:0x01.bit3) is set to “0” , the feature is disabled. It allows writing several consecutive registers within
one transmission. Every time an 8-bit word is sent to the device, the internal address index counter is
incremented by one, and the next register is written.
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Under Voltage Lock Out (UVLO)

The device monitors the VDD voltage. If the voltage is higher than the rising voltage threshold, the device
works normally. If the voltage is lower than the falling voltage threshold, UVLO will be triggered, and the device
will be in initialization mode to avoid uncertain working conditions. Please refer to the electrical parameter table
for specific parameters.

Over Temperature Protection (OTP)

The device monitors the junction temperature to protect the device from damage due to overheating. When
the junction temperature rises to 160°C (typical), the device switches into thermal shutdown mode, LED driver
will be turned off. The device releases thermal shutdown when the junction temperature of the device is
reduced to 145°C (typical).

Over Current Protection (OCP)

The device monitors the current of ISET pin. When the current above the threshold, the surplus portion cannot
be mirrored to the output pin, thereby limiting the maximum current. Two configurable current limit threshold is
provided, user can select the desired setting by configuring the bit MAX_CUR_OPTION of register
DEVICE_CFG1 (address: 0x01.bit1). Please refer to the electrical parameter table for specific parameters.
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REGISTER CONFIGURATION

REGISTER LIST

ADDR | NAME RW | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Default
DEVICE
0x00 - RW CHIPEN 0x00
CFGO
DEVICE LOG_ | POWER | AUTO_ PWM_ MAX_ LED_
0x01 CFGA - RW SCALE | SAVE_ | INCR_ DITHER | CUR_ GLOBAL | 0x3C
_EN EN EN _EN OPTION | _OFF
LED7_ | LED6_
BANK_ | BANK_
LED EN EN LED5 | LED4_ LED3_ LED2_ LED1_ LEDO_
0x02 CFGB RW | (only | (only BANK_ | BANK_ BANK_ BANK_ BANK_ BANK_ 0x00
for for EN EN EN EN EN EN
AW26 | AW260
024) 24)
BANK_
0x03 BR_ RW BANK_BR OxFF
CFG
BANK_
0x04 A COL_ RW BANK_A_COL 0x00
CFG
BANK_
0x05 B_COL_ RW BANK_B_COL 0x00
CFG
BANK_
0x06 C_COL_ RW BANK_C_COL 0x00
CFG
LEDO_
BR_CFG
0x07~ -
OXOE ~ RW LEDO_BR~ LED7_BR (LED6/7_BR are only for AW26024) OxFF
X
LED7_
BR_CFG
ouTOo_
COL_
O0XOF~ | CFG ~
RW OUTO_COL~ OUT23_COL (OUT18~23_COL are only for AW26024) 0x00
0x26 ouT23_
COL_
CFG
0x27 RESET \e] SOFT_RESET 0x00
OX6E CHIP_ID RO CHIPID 0x40
12C_BROA
0x70 DCAST_DI | RW [2C_BROADCAST DIS 0x00
S_CFG
12C_
0x71 TIMEOUT | RW I2C_TIMEOUT_EN 0x00
_EN_CFG
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REGISTER DETAILED DESCRIPTION

DEVICE_CFGO: (Address 00h)
Bit Symbol R/W Description Default
7 Reserved RO | Not used 0x0
Chip enable
6 CHIPEN RW | O0: Disable 0x0
1: Enable
5.0 | Reserved RO | Not used 0x0
DEVICE_CFGL1: (Address 01h)
Bit Symbol R/W Description Default
7:6 | Reserved RO | Not used 0x0
Logarithmic PWM mapping selection
5 LOG_SCALE_EN RW | 0: Linear mapping 0x1
1 : Logarithmic mapping
Power save mode enable
4 POWER_SAVE_EN RW | 0: Disable 0x1
1: Enable
I2C register address automatic increment mode enable
3 AUTO_INCR_EN RW | O: Disable 0x1
1: Enable
PWM precision selection
2 PWM_DITHER_EN RW | 0: 9bit PWM 0x1
1 : 12bit (9bit+3bit dither) PWM
Maximum current selection
1 MAX_CUR_OPTION RW | 0:25.5mA 0x0
1:35mA
All LEDs off enable
0 LED_GLOBAL_OFF RW | O: Diasble 0x0
1: Enable
LED_CFGO: (Address 02h)
Bit Symbol R/W Description Default
LED7 bank mode enable
7 LED7_BANK_EN RW | 0: Disable 0x0
1: Enable
LEDG6 bank mode enable
6 LED6_BANK_EN RW | O0: Disable 0x0
1 : Enable
LED5 bank mode enable
5 LED5_BANK_EN RW | 0: Disable 0x0
1: Enable
LED4 bank mode enable
4 LED4 BANK_EN RW | O0: Disable 0x0
1: Enable
LED3 bank mode enable
3 LED3_BANK_EN RW | 0: Disable 0x0
1: Enable
LED2 bank mode enable
2 LED2 BANK_EN RW | O0: Disable 0x0
1: Enable
LED1 bank mode enable
1 LED1 _BANK_EN RW | 0 : Disable 0x0
1: Enable
LEDO bank mode enable
0 LEDO_BANK_EN RW | O0: Disable 0x0
1: Enable
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BANK_BR_CFG: (Address 03h)

Bit Symbol R/W Description Default

The brightness setting of bank mode applies to all bank
enabled LEDs

00h : 0% of full brightness

7:0 | BANK_BR RW | .. OxXFF
80h : 50% of full brightness

FFh : 100% of full brightness

BANK_A_COL_CFG: (Address 04h)

Bit Symbol R/W Description Default

The color mixing setting of bank mode applies to all bank
enabled OUT3n (n=0~7)

00h : The color mixing rate is 0%

7:0 | BANK_A_COL RW | ... 0x0
80h : The color mixing rate is 50%

FFh : The color mixing rate is 100%

BANK_B_COL_CFG: (Address 05h)
Bit Symbol R/W Description Default

The color mixing setting of bank mode applies to all bank
enabled OUT3n+1 (n= 0~7)

00h : The color mixing rate is 0%

7:0 | BANK_B_COL RW | ... 0x0
80h : The color mixing rate is 50%

FFh : The color mixing rate is 100%

BANK_C_COL_CFG: (Address 06h)

Bit Symbol R/W Description Default

The color mixing setting of bank mode applies to all bank
enabled OUT3n+2 (n= 0~7)

00h : The color mixing rate is 0%

7:0 | BANK_C_COL RW | .. 0x0
80h : The color mixing rate is 50%

FFh : The color mixing rate is 100%

LEDn_BR_CFG (n=0~7): (Address 07h~0Eh)

Bit Symbol R/W Description Default

LEDn brightness setting when LEDn bank mode disable
00h : 0% of full brightness

7:0 | LEDn_BR RW OxFF

80h : 50% of full brightness

FFh : 100% of full brightness

OUTO_COL_CFG~0UT23_COL_CFG: (Address OFh~26h)

Bit Symbol R/W Description Default

OUT3n. OUT3n+1. OUT3n+2 color mixing setting when
LEDn bank mode disable (n=0~7)
00h : The color mixing rate is 0%
7:0 | OUTO_COL~0OUT23_COL | RW 0x0

80h : The color mixing rate is 50%

FFh : The color mixing rate is 100%
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RESET: (Address 27h)
Bit Symbol R/W Description Default
7:0 | SOFT_RESET WO | Soft reset, reset all register when FFh is written 0x0

CHIP_ID: (Address 6Eh)

Bit Symbol R/W Description Default
7:0 | CHIPID RO | The CHIPID number. AW26024QNR 0x40
7:0 | CHIPID RO | The CHIPID number. AW26018QNR 0x41

[2C_BROADCAST _DIS_CFG: (Address 70h)
Bit Symbol R/W Description Default
I2C broadcast device address disable. The register will be set to
"1" only when firstly 0x55 is written and secondly 0x66 is written,
7:0 | I’C_BROADCAST _DIS RW | otherwise the register will be set to "0" 0x0
0 : Enable
1: Disable

[2C_TIMEOUT_EN_CFG: (Address 71h)
Bit Symbol R/W Description Default
12C abnormal timeout resolution enable. The register will be set
to "1" only when firstly 0x77 is written and secondly 0x88 is
written, otherwise the register will be set to "0". If the register is
7:0 | IP°C_TIMEOUT_EN RW | enable, SDA abnormal pull down for 25ms, automatically 0x0
released

0 : Disable
1: Enable

Application Information

RexT

The maximum output current of OUTx is set by external resistor Rexr and can be expressed by the following
formula:

VISET

IMAX =K X
EXT

Where Viser=0.7V, K=105;

To set the LED current to 15mA, Rext should be set to 4.9kQ, and the bit MAX_CUR_OPTION of register
DEVICE_CFG1 (address: 0x01.bit 1) should be setto O or 1.

To set the LED current to 30mA, Rexr should be 2.45kQ, and the bit MAX_CUR_OPTION of register
DEVICE_CFG1 (address: 0x01.bit 1) should be set to 1.

RRr, Rg, Rs

The resistance(Rx) used for thermal reduction can be calculated according to the following formula:
_ VLED — VFx — Vbropour

IMAX

X

VLED: LED power supply voltage.

VFx: LED forward voltage.

Vororout: Voltage on LEDx, recommended values is 0.5V.
Imax: Maximum output current.
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PCB Layout Consideration

AW?26024/AW26018 is a 24/18-channel LEDs driver programmed via 12C compatible interface. When all LEDs
are operating, the device power dissipation is large. To obtain the good thermal performance and avoid thermal
shutdown, PCB layout should be considered carefully. Here are some guidelines:

1.

2
3.
4

The Ci, C2, CLep should be placed as close to the chip as possible.
The CuLoo should be placed as close to the PIN 32 as possible.
The Rext should be placed as close to the PIN 31 as possible.

The Thermal PAD must be well connecting to the GND of the PCB, and add as many thermal vias as
possible beneath the thermal PAD on the PCB for the heat conductivity of the device and PCB.
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Tape And Reel Information

REEL DIMENSIONS

TAPE DIMENSIONS

Pl PO P2

| |
Cavity ,‘*A()*'

0: Dimension designed to accommodate the component width

BO: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness

: Overall width of the carrier tape

PO: Pitch between successive cavity centers and sprocket hole
P1: Pitch between successive cavity centers

P2: Pitch between sprocket hole

D1: Reel Diameter

DO: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pin 1

o O O

Sprocket Holes

@ —

User Direction of Feed

e 0 0
Q11 Q2 QLiQ2 Qi Q2 Q
Q31 Q4 Q31 Q4 Q31 Q4 Q31 Q4
| X P lv
Pocket Quadrants

DIMENSIONS AND PIN1 ORIENTATION

D1 DO AOQ BO

(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)

KO

A Pl P2 w Pinl Quadrant

330 | 124 4.3 4.3

11

2 8 4 12 Q2

All dimensions are nominal
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Package Description

PIN1 CORNER i 40050.10 |
4.00+0.10
TOP VIEW
0.85 tus 0.20 REF
%LD_D_D_D_D_D_D_D_E_E
0.00~0.05 _r
SIDE VIEW
I 280 TYP I
9 | 16
[ yuuuuuu L
-— e e ol — 3 i -C 17
= i g
D i d
N SY”“MM_.%_._._'_'_':— _______ _%” 32x(0.200.05)
i i
) | d
1D i d
x_ _O-EF_EF_ _ ; 1 ! C , 32x(0.30+0.05)
1] I . I 4
ANON'NNAan
32| T T T25 ’
| : SYMM :
—=—| [~—030ReF &
; I 2.90+0.10 :
BOTTOM VIEW
Unit: mm
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Land Pattern Data
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Revision History

Version Date Change Record
V1.0 Apr. 2025 Officially released
1. Update 8 (P4)
Vil Jun. 2025 2. Update Tape And Reel Information(P21)
V1.2 Oct. 2025 Add support product AW26018
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Disclaimer

All trademarks are the property of their respective owners. Information in this document is believed to be
accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) 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.

AWINIC Technology 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. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

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

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

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.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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