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6-Channel Capacitive Touch Controller with 9-LED Driver

FEATURES

® 6-channel capacitive input with sensitivity
configurable
» RF noise suppression
» Intrinsic capacitance cancelling
>  Adaptive environmental
compensation
»  Auto calibration
® User-configurable gesture detection (slide
and click)
® 9 LED driver controlled by SRAM program
»  256word x16bit program SRAM
» Individual 8-step DC current, max
24.5mA
» Individual 256 step PWM dimming, 9 bit
PWM resolution
® Touch and gesture triggers LED lighting
program
® |°C compatible Interface: 1.8V ~ 2.8V,
device address 0x2C/0x2D selectable
® Interrupt output pin
® Single power supply: 3.0V~4.5V
® TSSOP7.8mmx6.4mm_24L Package

variation

APPLICATIONS
White goods appliances, Intelligent devices

TYPICAL APPLICATION CIRCUIT

VBAT

GENERAL DESCRIPTION

AWO9069 integrates 6-channel capacitive input
detection and a smart SRAM-controlled 9-LED
driver. By SRAM programming and register
configuration, the touch and/or gesture could
trigger pre-defined program to generate funny
and complicated LED lighting effect as feedback
without the aid of external MCU, so as to greatly
enhance the interactive experience and reduce
power consumption.

High performance sigma-delta capacitance
digital conversion technology is adapted to detect
input capacitance, and further touch and gesture
decision is implemented by internal DSP.

9 LEDs are driven by independent constant
current sinks with PWM duty adjustment. Each
LED is selectable to be controlled by I°C interface
directly or internal program in SRAM.

The device provides 400kHz fast I1°C compatible
interface with device address set by AD pin. The
operating voltage range is 3.0V~4.5V.
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PIN CONFIGURATION AND TOP MARK
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Figure 1 AWO9069 Pin Configuration and Top Mark

PIN DEFINITION

No. NAME DESCRIPTION
1 SDA Serial data I/O for I°C interface
SCL Serial clock input for I°C interface
3 INTN Interrupt output (Open-drain), low Active. (Typically tie 4.7kQ resistor
to Vo).
4 AD I°C device address selection. Internally pulled down to GND.
5 PDN Power down pin, low active(internal 1IMohm pull-down resistor)
6 VBAT Power supply (3.0V to 4.5V)
7 GND Ground
8 REXT External resistor for adjusting sensitivity (typical is 10kQ)
9 CINT External reference capacitor(typical is 4.7nF)
10 S1 Capacitive touch input S1, floating if un-used
11 S2 Capacitive touch input S2, floating if un-used
12 S3 Capacitive touch input S3, floating if un-used
13 S4 Capacitive touch input S4, floating if un-used
14 S5 Capacitive touch input S5, floating if un-used
15 S6 Capacitive touch input S6, floating if un-used
16 LED9 LEDS9 cathode driver, anode connected to VBAT
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17 LEDS LEDS cathode driver, anode connected to VBAT
18 LED7 LED7 cathode driver, anode connected to VBAT
19 LEDG6 LEDG cathode driver, anode connected to VBAT
20 LED5 LEDS5 cathode driver, anode connected to VBAT
21 LED4 LED4 cathode driver, anode connected to VBAT
22 LED3 LED3 cathode driver, anode connected to VBAT
23 LED2 LED2 cathode driver, anode connected to VBAT
24 LED1 LED1 cathode driver, anode connected to VBAT
Thermal Pad GND Ground

WwWw.awinic.com.cn
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FUNCTIONAL BLOCK DIAGRAM
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Figure 2 Functional Block Diagram

TYPICAL APPLICATION CIRCUITS

O KEY PAD1

O KEY PAD2

Figure 3 AW9069 Typical Application Circuit

NOTEL. Pin S1 - S6 must be connected to a 5000 ~ 600Q resistor.

NOTEZ2. Cyt and Rexr should be placed as close as possible to the chip.
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ORDERING INFORMATION

Part Number | Temperature Package Marking | MSL Level ROHS Delivery Form
TSSOP
o o AWINIC 3000 units/
AW9069TSR | -40°C~85°C 7.8mmX6.4mm WAMSAO MSL3 ROHS+HF Tape and Reel
-24L
AW9069 OO0
Shipping
R: Tape & Reel
Package Type
TS: TSSOP
(NOTE 3)
ABSOLUTE MAXIMUM RATINGS
PARAMETERS RANGE
Supply voltage range Vgar -0.3Vto 5V
SCL, SDA, AD -0.3Vto 3.6V
Input voltage range
PDN, LED1~9 -0.3Vto 4.5V
Output voltage range SDA, INTN -0.3V to 3.6V
Junction-to-ambient thermal resistance 03, 29°C/W

Operating free-air temperature range

-40°C to 85°C

Maximum Junction temperature T juax

150°C

Storage temperature Tsrg

-65°C to 150°C

Lead Temperature (Soldering 10 Seconds) 260°C
ESD(NOTE 4)
HBM 4000V
CDM +2000kV
Latch-up
- +IT: 450mA
Test Condition: JEDEC STANDARD NO.78E SEPTEMBER 2016 IT: -450mA
-l - m

NOTE3: 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.

NOTE4: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin. Test

method: MIL-STD-883J Method 3015.9

WwWw.awinic.com.cn 5
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ELECTRICAL CHARACTERISTICS

Vear=3.8V, Tx=25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITION MIN TYP MAX UNIT
Vgar Power supply 3.0 3.8 4.5 \/
IshuTDOWN Current in Shutdown mode PDN=GND 8 15 pA
IsTANDBY Current in Standby mode PDN=V,o 130 160 pA
Current in LED Active mode PDN=V,qo, GCR=0x01 0.55 0.8 mA
IacTive Current in Touch Active mode | PDN=V,q, GCR=0x02 0.85 1.0 mA
curentin Touch & LED ACIVE | pp=vi,, GCR=0x03 1.0 15 mA
Fosc Internal oscillator Frequency 15.2 16 16.8 MHz
Digital Logical Interface
Vi Logic input high level SDA,SCL,AD,PDN -0.3 0.45 \%
Vi Logic input low level SDA,SCL,AD,PDN 0.9 \Y
I Low level input current SDA,SCL,AD,PDN 5 nA
I High level input current SDA,SCL,AD,PDN 5 nA
VoL Logic output low level SDA, N3 0.4 \%
lout=3MA
loL Maximum output current SDA, INTN 10 mA
I Output leakage current SDA,INTN Open drain 1 pA
Capacitive Sensor
CXrange Range™°T® S1to S6 0 80 pF
CXresoution | Resolution™OTE) S1to S6 0.02 pF
Fscan Scan frequency 30 Hz
Toet Response time 100 ms
LED Driver
Imax Max LED current of LED1~9 ILep=24.5mA 18.5 24.5 30.5 mA
ImaTcH Matching accuracy lLep=24.5mA 10 %
VbrorouT Drop-out voltage lLep=24.5mA 300 mVv
LCR.FREQ=1 110 122 135 Hz
Fowm PWM frequency
LCR.FREQ=0 220 244 270 Hz

NOTES5: the value is tested in default configuration.
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I°C INTERFACE TIMING

Parameter Name MIN TYP MAX UNIT
FscL Interface Clock frequency 400 kHz
SCL 200 ns
Toeeutcn | Deglitch time
SDA 250 ns
Tup:sTA (Repeat-start) Start condition hold time 0.6 VS
TLow Low level width of SCL 1.3 uS
ThicH High level width of SCL 0.6 VK
TsusTa (Repeat-start) Start condition setup time 0.6 uS
THp:DAT Data hold time 0 [V
Tsu.paT Data setup time 0.1 VS
TR Rising time of SDA and SCL 0.3 VS
Tr Falling time of SDA and SCL 0.3 uS
TsusTto Stop condition setup time 0.6 uS
Taur Time between start and stop condition 1.3 us

tHo:DAT tsupat

Figure 4 I°C Timing
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FUNCTIONAL DESCRIPTION

WORK MODE
VBAT Power On
> Shutd Internal LDO shutdown,
PDN=0 C utdown minimum power dissipation
PDN=1
A LDO enable,
Registers powering internal
"! Initialization > digital module,
I>C available
Software Delay 5ms
Resgt A I°C available,
- PDN=0 Standby LED control & output
shutdown,
A Touch detection disable
LEDE=0 & LEDE=1 or
SENE=0 v SENE=1 I°C available,
_ LED control & output
< PDN=0O_ | Active >  enable,
Or Touch detection enable

Figure 5 AW9069 Work Mode

After VBAT powered on, if pin PDN is low, the AW9069 is in shut-down mode, the current consumption is
typically less than 10pA. When PDN pin becomes high, the internal LDO is activated, and a power-on reset
(POR) signal is generated to reset all internal registers, the device enters standby mode in low power
consumption state, when all circuit functions are disabled. In standby mode, 1°C interface is active, all internal
configuration register can be written. If control bit GCR.SENE or/and GCR.LEDE is set to “1”, the device
enters the active mode.

RESET

Hardware Reset

When pin PDN changes from low to high, the power-up reset (POR) signal is generated, all internal registers
are reset.

Software Reset

Writing OX55AA to register RSTR via I°C interface will activate a software reset to reset all internal registers.

I2C INTERFACE

AW9069 supports the I12C serial bus and data transmission protocol in fast mode at 400kHz. It operates as a
slave on the I2C bus. Connections to the bus are made via the open-drain 1/O pins SCL and SDA. The pull-up
resistor can be selected in the range of 1k~10kQ and the typical value is 4.7kQ. I°C interface voltage range is
1.8v~3.3V.
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Device Address

The 1°C device address (7-bit, followed by the R/W bit(Read=1/Write=0)) of AW9069 depends on the status
of pin AD. When pin AD is tied low or floating, the device address is 0x2C; when pin AD is tied high, the
device address is 0x2D.

Figure 6 Device Address Configuration

Data Validation
When SCL is high level, SDA level must be constant. SDA can be changed only when SCL is low level.

S " —

! Data Line I Change

Stable of Data
Data Valid Allowed

Figure 7 Data Validation Diagram

ACK(Acknowledgement)

ACK means the successful transfer of 1°C bus data. After master sends 8bits data, SDA must be releases;
SDA is pulled to GND by slave device when slave acknowledges.

When master reads, AW9069 sends 8bit data, releases the SDA and waits for ACK from master. If ACK is
sent and I°C stop is not sent by master, AW9069 sends the next data. If ACK is not sent by master, AW9069
stops to send data and waits for I°C stop.

Data Output
by Transmiter

/[ X XX/
Not Acknowledge ( NACK ) \

1
|
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1
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Data Output !
i
1
]
1
1
]
|

by Receiver
Acknowledge ( ACK )/'
scrom T N\ /TN /2N e\ /o\__
Master 1 ___ o
START Clock Pulse for
condition Acknowledgement

Figure 8 1°C ACK Timing

I°C Start/Stop
I°C start: SDA changes form high level to low level when SCL is high level.

I’c stop: SDA changes form 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 9 I°Cc Start/Stop Condition 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 permits 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 high 8Bit to be written to the addressed register

g) Slave sends acknowledge signal

h) Master sends data low 8Bit to be written to the addressed register

[) Slave sends acknowledge signal

)  Master generates STOP condition to indicate write cycle end

Start 12C Address Register Address Register High 8Bit i i Register Low8BIt | Stop

Figure 10 AW9069 I°C Write Timing

Read Cycle

In a read cycle, the following steps should be followed:
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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 high 8Bit from addressed register.

i)  Master sends acknowledge signal

k) Slave sends data low 8Bit from addressed register.

[) 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. If master sends no
acknowledge signal, the slave device stop to send data and wait for STOP condition.

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

SCL
SDA
Start I’C Address Register Address
,,,,,, 7| As| Aol A1| A.| Ac| A7| As| Ao A1| A.| Ac| A7| he| A
Using o i o ;
Repeat start 3 . P ;
sy A PO
RS 2 { | RegisterData | | Register Data | Sto
P 'C Mo HighsBit | | LowsBit | P
Separated "
Read/write

transaction

DB

Register Data | Register Data i Ste
High8Bit i  Low 8Bit s top

P S I’C Address

Figure 11 AW9069 I°C Read Timing

OSCILLATOR

An internal oscillator provides clock for both capacitive touch detecting and LED controlling circuit. If bit SENE
or LENE in register GCR is set, the OSC starts to work, the start-up time is about 5 us. When both the
register bit SENE and LEDE are “0”, the internal OSC stops.

CAPACITIVE TOUCH DETECTION

With high performance sigma-delta capacitive digital conversion technology, the capacitance on pin Sx is
measured, the finger touch decision is made according to the increment of Sx capacitance. Before finger
touched, the key capacitance is only formed by the sensing electrode and surrounding ground, which is called
intrinsic capacitance usually. When finger touched, an additional parallel plate capacitor
(electrode-media-finger) is formed, resulting in the capacitance value increment on pin Sx. In general,
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because of the variation of different electrode size and dielectric characteristic of media materials, the
capacitance increment caused by finger touch varies in a range of about 0.5pF~5pF.

In AW9069, the resolution of CDC data is 12-bit. the sampling period can be set by control register. The
capacitive sample are send to DSP for further processing, including digital filtering, base-line compensation,
touch and gesture judge, and so on.

The capacitive sensitivity can be adjusted by externally connected resistance Rexr between pin REXT and
GND. The bigger the Rext value, the higher the sensitivity. By default, Rexr is recommended to be 10kQ.

S1O——RH >
25 2 > o ] Output
S3 (O——x— — Digital Signal — patection

s4 CO——x—{ Capacitor/ ——»  Processor

S5 (CO——Ix Data > (DSP)
S6 CO——x— Convertor —»

(CDC)
REXT Y v
ALOAE_ Interrupt Logic ——— INTN
Rext

Figure 12 Functional Block of Capacitive Touch Detection

When control bit SENE in register GCR is 0, all capacitive touch detection circuit is reset. When control bit
SENE is set, the SLPR register control the enable/disable touch detection. If control bits SLPx (x=1,2,..,6) in
register SLPR is 0, touch detection on pin Sx is activated. If control bits SLPx is set to 1, touch pin Sx is
disabled to save power consumption.

Touch Status
In AW9069, the raw touch detection result of pin S1~S6 can be read via register RAWST (address 0x31).

Adjacent key suppression

Usually when a touch key is designed small and very close to the adjacent key, it is very possible that one
finger touch trigger not only the intend key, but the surrounding keys also. The AW9069 supports the
so-called adjacent suppression (AKS) function.

The register AKSCR(address 0x07) defines the AKS group, select which keys are included for AKS
recognition. When more than one key in AKS group are triggered at the same time, the AKS algorithm identify
the only most likely key in AKS group, and output the detect result with AKS function in register KEYST
(address 0x32).

Touch Interrupt

Touching status can generate the interrupt output on pin INTN, the interrupt enable control is defined by
register KINTER (address 0x03). There are 4 interrupt mode selections defined by control bits KIMD[1:0] in
register KINTER to select interrupt triggered by different event.

- KIMD[1:0] =00 interrupt triggered when touch status changed

- KIMDJ[1:0] =01 interrupt triggered when touch status changed from 1 to O (key released)
- KIMD[1:0] =10 interrupt triggered when touch status changed from 0 to 1 (key touched)
- KIMDI[1:0] =11 interrupt triggered when touch status is 1 (touch active)

The INTN pin is driven in Open-drain mode, and usually connected to VIO via pull-up resistor.
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When interrupt is active, the corresponding bit in interrupt status register KISR (0x30) will be set, and if the
corresponding enable bit in register KINTER (address 0x03) is “1”, the pin INTN is pulled down to GND to
inform interrupt to the external MCU. Once the interrupt status register KISR is read via I°C interface, it will be
cleared, then the pin INTN will be released and pulled up to Vo by external resistor.

Gesture Detection

Besides for touch detection, AW9069 provides gesture detection function, such as slide and click (single,
double and triple click), which is implemented automatically by internal gesture recognition module. Once one
gesture is detected, the corresponding bit in gesture interrupt status register GISR (address 0x2E) will be set.
The enable bit in gesture interrupt enable register GIER (address 0x2D) defines whether gesture event output
to pin INTN.

Slip gesture

The slider is consisted of several sense electrodes (keys). When finger touching slips over the slider, touched
state will be detected one by one in certain sequence. The gesture detection module identifies the gesture
based on the comparing of occurring order of touch detected with the predefined sequence in register
GSTRKX,.

S1

A

S2 S3| S4

v

S5
N J
v

Figure 13 An Example of Slide Gesture

The figure above gives a general touch key application supporting slide gesture. The left-slide and right-slide
are defined as slip along keys S4-S3-S2 and along keys S2-S3-S4 respectively. The down-slide and up-slide
gesture are defined as touch along keys S1-S3-S5 and along keys S5-S3-S1 respectively.

Tap gesture

Tap gesture means that finger click the touchpad quickly. there are 3 types of tap can be recognized by
AW9069: single click, double click and triple click, and usually the single click and double click are adapted
mostly. The continuously, fast finger clicks on touch sensor will make the touch detection status switching
between ON and OFF state quickly. By analyzing the touch status and timing of ON/OFF transition,
pre-defined tap gesture can be detected.

Gesture configuration

The registers GDCR (address 0x20) , GDTR(address 0x21), TDTR(address 0x22) defines the basic
configuration of gesture detection, such as the sensor selection for tap gesture, the max OFF time during slide
detection, the max ON and OFF time during tap detection, and so on. The bit7 (GSTMD) of register GDCR
set the time to report gesture detected. If GSTMD=0, gesture detected status is set when finger has left the
touch pad completely. If GSTMD=1, gesture status is set as soon as the predefined sequence of touch event
is checked.

The register GSSR1~4 (address 0x23~0x26) configure 4 user-defined slide gestures.
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15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 KCODE1 0 KCODE2 0 KCODE3 0 KCODE4

KCODE1~4 is the encoding of pin Sx (x=1~6), which is defined as “000” for pin S1, “001” for pin S2, ..., “110”
for S6. If KCODEx="000", no touch pin is selected.

The touch sequence of current slide gesture is always defined as : KCODE1 — KCODE2-KCODE3 — KCODEA4.
In AW9069, any slide gesture needs more than 3 touch input involved. If the slider only contains only 3 inputs,
KCODE1~3 must be set, and KCODE4 must be set as “000”.

Register TAPR(address 0x27) defines the click gesture.

15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 CSEL TIMES

Bits TIMES[1:0] selects different mode of click gesture. If TIMES =“01", single click mode is enabled; if
TIMES="10", double click mode is enabled; if TIMES="11", triple click is enabled.

Bits CEL[5:0] select the touch inputs relevant to click gesture, if CSEL[x]=1, pin Sx is selected for click gesture
detection. If more than one touch input are set, all input will be looked as one key to detect gesture.

By default, 4 slide and 1 double-click have been defined in relevant registers, which is shown in the table
below.

Register Name Default Value Input Selection Gesture Defined
GSSR1 2340h S2-S3-S4 Slip to Right Side
GSSR2 4320h S4-S3-S2 Slip to Left Side
GSSR3 1350h S1-S3-S5 Slip to upper Side
GSSR4 5310h S5-S3-S1 Slip to bottom Side
TAPR1 0012h S3 Double clock on S3

Gesture Interrupt

The result of gesture detection can be read in interrupt status register GISR (address O0x2E). If the an
pre-defined gesture is detected, the bit GISx or TISx in register GISR will be set. The register GIER(address
0x2D) is interrupt enable register of gesture detection.

If a gesture is detected and the corresponding interrupt is enable, interrupt will occur to pull down INTN pin.
After a reading of register via I°C interface, the interrupt would be removed, pin INTN be released and then
pulled high, the register GISR be cleared to “0x0000”.

LED DRIVER

In AW9069, 9 LED is driven by independent constant current sinks to drive LEDs. A dedicated
Application-Specific-Processor (ASP)is designed to produce versatile lighting effect for different application.
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If the control bit GCR.LEDE is 0, LED driver circuit is in reset state, all 9 LED outputs are disabled. If control
bit LEDE in register GCR is set to “1”, the LED driver circuit is enabled, the control bits LENx (x=1 to 9) in
register LER configure the corresponding LED channel is active or not.

PWM
Controller

T

|

|

|

|

|

|

|

|

| PWM
: Prog ram Controller
|

|

|

|

|

|

|

|

|

\

Y

Controller 1

PWM 9‘

PWM
Controller

Y

12C Interface
A 1

A

SCL SDA

Figure 14 AW9069 LED Dimming Control Module Diagram

LED brightness controller

In AW9069, Pulse Width Modulation (PWM) is used to adjust the brightness of LED. The PWM is 8-bit
/256-step programmable with 12-bit resolution. And the frequency of PWM could be configured between
125Hz or 250Hz by control bit FREQ in register LCR (address 0x52).

The ASP execute the user-preloaded program in a 256word x 16bit SRAM, and control the PWM level of all
LEDs to produce complicated LED lighting effect.

With the setting of register CGRS (address 0x55), each LED controller can be selected to be controlled by
SRAM program or by I°C directly.

- CTRS[n] = 0, LEDn controller is controlled by the internal SRAM instruction;
- CTRSI[n] = 1, LEDn controller is controlled by the external I°C instruction.

LED Constant current driver

For each LED, the output DC current is set by register IMAX (address 0x57~0x59), there are 8-step of current
options, and the max current is 24.5mA. The constant current output of each LED driver is regulated by PWM
level from ASP for dimming adjustment.

The register LER (address 0x50) controls individual LED to be work or not. If bit LEx is set to “1”, the
corresponding LEDx output is enabled. If bit LEx is “0”, the pin LEDx output is disabled.

ASP
In AW9069, the ASP is consisted of one program controller and 9 PWM controllers.
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Figure 15 ASP Structure Diagram

Program Controller

The program controller is clocked by 32kHz internal clock, each instruction is executed in one clock cycle.

The program controller contains a program SRAM, an algorithmic logic unit ( ALU) , timer and other internal
registers. The 256x16bit internal SRAM is used to store LED lighting effect program loaded through 1°C
interface, the 1°C interface also can start or stop the program execution.

There are 4 internal registers RA/RB/RC/RD participating ALU operation so as to generate complicated
program control, such as repeating and looping. Except for that, there are 8 8-bit temporary data
registers(R1~R8) and 5 special function registers. Their internal address and function description is shown in
the table below.

Table 1 ASP Internal Data Registers List

Register Address(HEX) lllustration
R1 00 R1 data temporary register, 8bit, I°C readable
R2 01 R2 data temporary register, 8bit, I°C readable
R3 02 R3 data temporary register, 8bit, I°C readable
R4 03 R4 data temporary register, 8bit, I°C readable
R5 04 R5 data temporary register, 8bit, I°C readable
R6 05 R6 data temporary register, 8bit, I°C readable
R7 06 R7 data temporary register, 8bit, I°C readable
R8 07 R8 data temporary register, 8bit, I°C readable
AKST 08 Touch status with AKS
KST 09 Raw touch status
TISR1 Oa Key interrupt status register, clear after reading
TISR2 Ob Key interrupt status register, clear after reading
- Oc reserved
GMSK1 od Global control mask register(M8~M1)
GMSK2 Oe Global control mask register(M9)

Table 2 Particular registers detail illustration

Register| B7 |B6| B5 B4 B3 B2 Bl BO Illustration
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KST ) ) K6 K5 Ka K3 K2 K1 Touch status, Kx=1 means Sx is
touched.
KST AKS| - | - | AST6 | ASTS |AST4| AST3 | AsT2 | AsT1 [AKS touch status, ASTx=1 means that
- Sx is touched.
TISRL | - | - |KINT6|KINTS|KINT4| KINT3| KINT2 | kinT1 |TOUC Interrupt status. Cleared by ASP
reading.
TISR2 ) ) ) e | ca G3 G2 Gl Gestu.re interrupt status. Cleared by ASP
reading.
GMSK1 | M8 |M7| M6 M5 | M4 M3 M2 M1 |Mask control for global control
instruction. When Mn=1, LEDn will not be
GMSK2 | - - - - - - - M9 |affected by global control instruction.

PWM Controller

The PWM controller is execution unit of LED control instruction. There are 9 PWM controllers receiving the
LED effect instruction from SRAM, and generate 8bit PWM code, which will be convert to 12bit duty cycle
control code by logarithmic | transformation. If bits LOGLN[1:0] of register LCR is “00”, the transformation is
natural logarithm( loge ). If LOGLN[1:0] is “01”, the transformation is logarithm of 10 (logy, ), otherwise the
8b-to-12b transformation of PWM code is linear..

SCL

SDA

X}
X

34 LEDx

From
SRAM

Cmd
Execute

Register

|
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log/lin

PWM

" | Generator > %}
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1
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Figure 16 PWM Controller
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Figure 17 PWM Dimming Curve

Program Loading and execution

a) Program loading

It is recommended to load SRAM program only when control bits PROGMDJ1:0] of register PMD is “00”. In
this state, the internal program can be read/write through 1°C interface. When loading program, please write
the SRAM loading address in register WADDR(address Ox7E) at first, and then write the 16bit LED effect
instruction to register WDATA(address Ox7F). Continuously loading program is supported, after a 16b
instruction is written through register WDATA, the value of WADDR will automatically plus by 1.

b) Program execution
Register bits PROGMD[1:0] in register PMD controls the loading and execution mode of SRAM program.

When PROGMDIJ1:0]= “00”, program execution is shut down, SRAM program and program pointer(PC) are
permitted to be loaded.

When PROGMDI[1:0] is written to be “01” from another value, current program will stop , and PC will be reload
by register SADDR, and then executes the SRAM program starting from the address of PC

When PROGMDI[1:0] =10", the SRAM program will be executed by the mode defined by register bit
RMD.RUNMDI[1:0]

Table 3 Program running mode control register

RMD.RUNMD Function Description

00 Hold mode. program stop and PC hold after one instruction is finished.

Single step mode, only used for debugging. Once writing 01 to bits
01 RUNMDI[1:0] in register RMD, only one instruction will be executed with
PC+1, and then RUMND is cleared (return to hold mode)

10 Continuously running mode, program starts from the address of PC.

Repeating mode, only used for debugging. Once writing 11 to RUNMD,
11 current instruction will be executed without PC+1, and then RUMND is
cleared (return to hold mode)
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SRAM program instructions

There are 27 commands in ASP instruction set, including LED control command, data operation and transfer
command, wait and branch control command. The Rx, Ry and Rz in instruction list means the internal register
RA, RB, RC and RD, each of them can participate the ALU operation as source or destination register.

Table 4 LED Effect Instruction

Command 15|14(13(12|11|10| 9 8 |76 |5(4|3|2|1]|0
JP ofo|jojojofo]| O 0 ADDR[7:0]

NOP ofo|jojojofo]| O 1 - - - - - - - -
JPZ Addr ofojojofofj1y|o0 0 ADDR([7:0]

JPNZ Addr oloflo|ofo|1|0]| 1 ADDRJ[7:0]

JPS Addr o(o|jojo|jO0f1]1 0 ADDR[7:0]

JPNS Addr ofojojofof1|1 1 ADDR([7:0]

LD Rz Im ofojojof1|o0 Rz Im[7:0]

CMPI Rz Im 0(f0oj0j0O0|1|1 Rz Im[7:0]

ANDR Rz Im o|jo0jo0|1]0]|0O Rz Im[7:0]

ORR Rz Im ofojoj1(0|1 Rz Im[7:0]

RDR Rz Addr ofojo|1(1]|0 Rz ADDR([7:0]

WDR Rz Addr ofojo0oj1(1|1 Rz ADDR([7:0]

ADDI Rz Im oO|lo0|j1|]0]|0]|O0 Rz Im[7:0]

AUBI Rz Im 0O(0|1|]0]|0]1 Rz Im[7:0]

ADDR Rx Ry 0|l0|j1|]0]1]|0 Rz - - - - Rx Ry
SUBR Rx Ry ofoj1j0(1|1 Rz - - - - Rx Ry
CMPR Rx Ry ofoj1|j1(0|0| O 0 - - - - Rx Ry
END Int Rst ojof1j1(0j1]0 0 - - - - - - | Int | Rst
INTN_MASKOFF 0|0j1]1|0|1| 1 0 - - - - - - - -
INTN_MASKON ofoj1|j1(0f1(|1 1 - - - - - - - -
WAITI Pre Time 0O|0|1]|1]|1]|Pre T[9:0]

SETPWMR Rx Ry o0fr1j0|0(O|O]| O - -1 0 0 0 Rx Ry
RAMPR Dir Rx Ry 0/1]0]0|0|0]| 1 Dir | -| O 0 0 Rx Ry
SETSTEPTMRR Pre Rx Ry 0l1)]0|0]0]|1| O - |Pre[ O 0 0 Rx Ry
SETSTEPTMRI Pre Ch Im 1(0]o0 Ch[4:0] Pre| - Im[5:0]
SETPWMI Ch Im 1|01 Ch[4:0] Im[7:0]

RAMPI Dir Ch Im 1|1 |Dir Ch[4:0] Im[7:0]

a) Special LED Control Command
There are 3 kinds of LED control command.

- SETPWM: set the brightness level (0~255)for specified LED channel;
- RAMP: set the specified LED channel fade in or fade out for expected step( 0~255)
- SETSTEP: set the fading slope for specified LED channel,
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All control parameter in above commands can either come from specified register (RA~RD), or from
immediate data contained in command..

All LED control command supports broadcast mode, one instruction may send to multiple or all LEDs

When SRAM program running, if Ch field or value of Rx in LED control command is “11111”, the current
command is active for all LED with setting of CTRSR.bitn=0. If Ch field or value of Rx in LED control
command is “11110”, the current command is only active for those channel with setting of GMSKx=0.

When LED instruction is come from I1°C interface directly, it is recommended to use only the command with
immediate data. If the Ch field in command is “11111”, the current command is only active for those LED with
STRSR.bitn=1..

Table 5 LED Control Instruction explanation

Instruction Description

Register Parameter

Set the PWM brightness level with parameter in register
SETPWMR Rx Ry Rx: LED channel number, 0~8 for LED1~ LED9 respectively
Ry: Brightness level, 0~255

Set the Fade-in/Fade-out for specified step with parameter in
register

RAMPR Dir Rx Ry Dir: 1: Fade-in; 0: Fade-out

Rx: LED channel number, 0~8 for LED1~ LED9 respectively

Ry: the step number of Fade-in/Fade-out

Set the RAMP slope with parameter in register

Pre: basic time unit, 0: 0.5ms; 1: 16ms

Rx: LED channel number, 0~8 for LED1~ LED9 respectively
Ry: RAMP step time = (Ry+1)*Pre, 0~255

SETSTEPTMRR Pre Rx Ry

Immediate Data

Set the PWM brightness level with immediate parameter
SETPWMI Ch Im Ch: LED channel number, 0~8 for LED1~ LED9 respectively
Im: Brightness level, 0~255

Set the Fade-in/Fade-out for specified steps with immediate
parameter

RAMPI Dir Ch Im Dir: 1: Fade-in; 0: Fade-out

Ch: LED channel number, 0~8 for LED1~ LED9 respectively

Im: the steps of Fade-in/Fade-out

Set the RAMP step time with immediate parameter

Pre: basic unit of time, 0: 0.5ms; 1: 16ms

Ch: LED channel number, 0~8 for LED1~ LED9 respectively
Im: RAMP step time = (Im +1)*Pre, 0~255

SETSTEPTMRI Pre Ch Im
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Table 6 Program Control and operation Instruction

Instruction Encoding Description
branch Instruction
JP Addr 0x00xx Immediate Jump, jump to PC = Addr
JPZ Addr 0x04xx Conditional Jump, If Rz is 0, jump to PC = Addr
JPNZ Addr 0x05xx Conditional Jump, If Rz is not 0, jump to PC = Addr
JPS Addr 0x06xx Conditional Jump, If Rz <0, jump to PC = Addr
JPNS Addr 0x07xx Conditional Jump, If Rz >= 0, jump to PC = Addr

Data Transfer Instruction

0Ox08xx

LD Rz Im - Rz =1Im
Ox0bxx
0Ox18xx

RDR Rz Addr - Rz = *Addr
Ox1bxx
0Ox1cxx

WDR Rz Addr - *Addr = Rz
Ox1fxx

Computation Instruction

0x0cxx

CMPIRz Im - Rz — Im, only change S/Z flag
0x0fxx

CMPR Rx Ry 0x30xx Rx — Ry, only change S/Z flag
0x10xx

ANDR Rz Im - Rz = Rz & Im, affect S/Z flag
0x13xx
0x14xx

ORR Rz Im - Rz = Rz | Im, affect S/Z flag
0x17xx
0x20xx

ADDI Rz Im - Rz = Rz + Im, affect S/Z flag
0x23xx
0x24xx

SUBI Rz Im - Rz = Rz - Im, affect S/Z flag
0x27xx
0x28xx

ADDR Rz Rx Ry - Rz = Rz + Ry, affect S/Z flag
0x2bxx
0x28xx

SUBR Rz Rx Ry - Rz = Rz - Ry, affect S/Z flag
0x2bxx

Control Instructio

END Int Rst 0x34xx Program end with optionally reset register RMD and generate interrupt

WwWw.awinic.com.cn
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Int= 0: no interrupt after instruction executed;

Int= 1: generate interrupt after instruction executed
Rst=0: PC add 1 after instruction executed;

Rst=1: Reload PC with SADDR after instruction executed

INTN_MASKOFF 0x36xx Unmask internal interrupt

INTN_MASKON 0x37xx Mask internal interrupt

WAITI Pre Time

0x38xx Wait for specified time
- Pre: time of basic waiting cycle, 0: 0.5ms; 1: 16ms
0x3fxx Time: number of waiting cycle, max value is 1023, wait time=Pre*Time

Example

PWM Value

255

128

LED1

/—\ Time (ms)

4 4 ' oy
T T T T 1 T 1 T 1 T Ll

128 256 384 512 640 768 896 1024 1152 1280 1408 1536 1664 1792 1920 2048 2176

Figure 18 LED Effect Programming Diagram

Table 7 Reference Instruction of LED Effect Programming

PC | Assemble Instruction Machine Code | explanation
0 | SETSTEPTMRI 0x00 Ox1F 0x03 | Ox9F03 RAMPI step time: 2ms
1 | SETPWMI 0x1F 0x00 0xBFOO ALL LED turn off
START: Address Label “START” (01H)
2 | RAMPI 0x01 0x00 0x80 OxE080 LED1 fade in, 128 steps breath
3 | WAITI 0x01 0x20 0x3C20 Wait 512ms
4 | RAMPI 0x00 0x00 0x80 0xC080 LED1 fade out, 128 steps breath
5 | WAITI O0x01 0x38 0x3C38 Wait 896ms
6 | JP START 0x0002 Jump to START, PC=2

: Power On, configure register

VBAT power on, 4.2V

Pull pin PDN to 3V

Wait 5ms

Write register GCR = 0x0001
Writer register LER = 0x0001
Write register PMD=0x0000
Write register RMD=0x0000

: Load Instruction to SRAM

Write register WADDR= 0x0000
Write register WDATA = 0x9F03
Write register WDATA = OxBF00
Write register WDATA = 0XxE080
Write register WDATA = 0x3C20
Write register WDATA = 0xC080
Write register WDATA = 0x3C38

/I enable LED module

/I enable LED1

// bits PROGRMD][1:0] = 00,hold mode
// bits RUNMD[1:0] = 00,hold mode

I/ load program starting at address =0x0000

WwWw.awinic.com.cn
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e  Write register WDATA = 0x0002
Step3: Run

e  Write register SADDR = 0x0000
e  Write register RMD=0x0002 // bits RUNMD[1:0] = 10,change to run mode,
e Write register PMD=0x0001 // bit PROGMDJ[1:0] = 01 ,start program from 0x0000

Link Touch Status to LED Lighting Effect

There are two optional ways to connect touch status to LED lighting effect inside the device: direct output
mode and program mode .

In direct output mode, the touch detection status directly turn on or off the specified LED. In program mode,
user can adapt internal touch and gesture interrupt to start LED lighting effect program to generate complex
touch feedback.

Direct output mode

If bit OEX (x=1~6) in register OSRn (n=1~3) is 1, the touch status on pin Sx directly output to the LED defined
by bits LSELx[3:0] in register OSRn. When touch detected, the LED turn on, when touch released, the LED
turns off.

The control bit LSELX[3:0] of register OSRn defines which LED display the touch status of pin Sx:

LSELX[3:0]=0000, touch status sent to LED1
LSELX[3:0]=0001, touch status sent to LED2

LSELX[3:0]=1000, touch status sent to LED9

The control bit FONx, FOFX in register OSRn select the transition way between state on and off

FONx=1, turn on LED in smooth way (fade in) when Sx touch detected;
FONXx=0, turn on LED immediately (without fade-in) when Sx touch detect;

FOFx=1, turn off LED in smooth way (fade out) when Sx touch released
FOFx=0, turn off LED immediately (without fade-out) when Sx touch released

When FOFx=1 or FONx=1, the speed of fade in/fade out is set by external MCU control command ( SETSTEP)
through 1°C interface.

Program link mode

Internal ASP can read several touch/gesture-related register to obtain the status of touch/gesture detection,
such as register KST (Key Status), TISR1, TISR2 (Touch Interrupt status register). Once an event of touch
or gesture is detected, program can jump to execute special subroutine to generate user-predefined lighting
effect.

Besides invoking touch feedback lighting by polling the touch/gesture status, the touch feedback subroutine
can be invoked by interrupt control mode. When touch and gesture are detected, the register bits KISx(x=1~6),
GISy (y=1~2) and TAP in register TISR 1/TISR2 will be set; if corresponding interrupt enable bits KIEx, GIEy,
and TIE in register TIER are set, internal interrupt mechanism is triggered. After interrupt occurs, ASP’s PC
pointer jumps to the beginning address defined by register TIVEC at once to execute interrupt subroutine.

Generally interrupt subroutine would read registers TISR1/TISR2 first to resolve the interrupt source, and
then to execute the corresponding touch-related lighting program. After register TISR1/TISR2 read out, they
will be cleared automatically.

The register TIER (Touch Interrupt Enable) contains 3 types of interrupt enable bits: KIE, GIE and TIE. The
KIEx is the touch status interrupt, which has 4 types operating mode configured by bits INMD[1:0] in register
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LCR. The GIEy are the slide gesture interrupt enable bits, and TIE is the tap gesture interrupt enable bit. All
interrupts have the same priority.

Key/gesture
event

TIER

Key
Interrupt
Logic

TIVEC | Address

SRAM Program

LED Effect 1 Logic

LED Effect 2

Figure 19 Touch/Gesture Event triggers LED Program Interrupt

4~ PC Controll [€——
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REGISTER DESCRIPTION

REGISTER CONFIGURATION

Address | Register |15| 14 {13 [12|11|10| 9| 8 7 16| 5 | 4]3]|2]|1]0
0x00 IDRST |D15/D14|D13|D12D11/D10|D9| D8 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO
0x01 GCR [o0o|Jo]ofoJofo]o] O 0 o] o [ o] o] o [SENELEDE
0x02 SLPR |0[o0o|o]|ofof[o0]o0o] O 0 | 0 [SLP6[SLP5SLP4SLP3SLP2[SLP1
0x03 KINTER [0] 0 o ]o]o]o] KIMD |FRME| 0 | IE6 |IE5[IE4|IE3[ IE2 | IE1
0x04 OSR1 [OE2FON2FOF2 0 LSEL2 OE1 |[FON1[FOF1[ 0 LSEL1
0x05 OSR2 |OE4[FON4FOF4 O LSEL4 OE3 |[FON3[ FOF3 [ 0 LSEL3
0x06 OSR3 _|OE6FONBFOF6 O LSEL6 OES |FON5| FOF5| 0 LSEL5
0x07 AKSCR 0 ASEL
0x08 SLSR [0 ] 0 | SLID_INTV RME| 0 SLIDSEL

0x0A~0X0FJDGTH1~3 CLRTH SETTH
0x10 |[NOISETH|o[ o |0 |o[1[0]0] O NOISTH
0x11 SCFG1 o[ o |o|o][o[o]0o] 0 |scMD 0 |NSMD| SCNUM
0x12 SCFG2 o[ o |0 ]0]O SEED RFFLTEN 0 SENS
0x13 OFSR1 | 0] 0 | 0 [EN2[ OFFSET2 0 o] o [EM OFFSET1
0x14 OFSR2 | 0] 0 | 0 [EN4| OFFSET4 0 | o] o [EN3 OFFSET3
0x15 OFSR3 | 0] 0 | 0 [EN6] OFFSET6 0 o] o [EN5 OFFSET5
0x16 | DOFCR1 DOF4 DOF3 DOF2 DOF1
0x17 |DOFCR2 | 0| 0|0 ]oJo]o]o] O DOF6 DOF5
0x18 IDLECR INCR[7:0] 0 | IPER[6:0]
0x19 MOTR 0 MOT
0x1A | DISMAX |Dp15/D14|D13|p12D11D10/D9| D8 | D7 |D6 | D5 [ D4 [ D3 [ D2 | D1 | DO
0x1B | SETCNT CCNT SCNT
0x1C BLCTH BLU BLD
0x1D BLDTH [0 o0 |o]o]oJo]o] O BLDTH
Ox1E MDSR |[o[o[o]ofJoJo]Oo] O 0o J]oJ]ofJof]o]oO DSEL
0x20 GDCR [0|0[0[0]|0]|0|GSTMD |AKSTIAKSG S6 | S5 ]S4 |S3 ]| S2 [ s1
0x21 GDTR [0 o [o]Jo]ofJo[o] 0 GOFFMAX
0x22 TDTR ONMAX TOFFMAX
0x23 GSSR1 | 0 | KCODE1 | 0| KCODE2 0 KCODE3 0 KCODE4
0x24 GSSR2 | 0 | KCODE1 |0 | KCODE2 0 KCODE3 0 KCODE4
0x25 GSSR3 | 0 | KCODE1 |0 | KCODE2 0 KCODE3 0 KCODE4
0x26 GSSR4 | 0 | KCODE1 | 0| KCODE2 0 KCODE3 0 KCODE4
0x27 TAPR 0|0 [0 |oJo[0o|0] 0 | K6 [K5]| K4 | K3 | K2|KLl]| TIMES
0x2D GIE oJloJofoJo]o]o]| O 0 | 0| o [TIE1|GIE4|GIE3|GIE2|GIE1
0x2E GIS oloJofoJo]o]o]| O 0 | 0| o [TIS1|GIS4|GIS3|GIS2|GIS1
Ox2F GTIM [o|o]JofoJo|o]o] O GESTTIMER
0x30 KSR [o0]o[o[o]o]o[0][IDST| 0 [ - |INT6[INT5[INT4|[INT3][INT2[INT1
0x31 RAWST |o[ o |o|o[o[o0]|0] O 0 [ 0] s6 [sS5]s4[s3]|sS2]|s1
0x32 KEYST [0] 0 |o]o]o|o]|o|] 0o [sSBI|O | sS6 |[S5][s4][s3][s2]s1
0x35 [SMOVCNT|0[ 0 |0 Jofof[0]J0O] O MOVCNT

0x36~0x3B|KDATA1~6 KDATA
0x3C DumMo (oo Jofof1]a]a] 1 1 (1] 1 J1Jaf1]1]1
0x3D DumMi [o]oJofo]o]o]o] O o J]oJo[]o|JoJo]o0o]oO
0x50 LER oOJloJof[o]o]o[o|LE9|LES |LE7| LE6 |LE5|LE4|LE3]|LE2|LE1
0x51 - Reserved
0x52 LCR 0/o|o]o|0[O][O0|SRMNI| LIRMD TIMD | LIE |FREQ] LOGILIN
0x53 PMD [o0|o0o|o0ofo|o]o0]0] O 0o o] o [o] o] o | PROGMD
0x54 RMD |[o|[o[o0]o|oJOo]O] O 0 o] o[ o] o] o] RUNMOD
0x55 CTRS [o]oJofJo]o]o]oO CTRSEL
0x57 IMAX1 [ O IMAX4 [0 IMAX3 0 IMAX2 0 IMAX1
0x58 IMAX2 | 0 IMAXS8 IMAX7 0 IMAX6 0 IMAX5
0x59 IMAX3 [0 o]Jo[oJo|o]Jo] 0O o J]oJ]ofo]fo IMAX9
0x5C TER |Jo[o]Jo|o]oTEYo]| 0 |GIE2|GIE]KIE6 |KIE5/KIE4|KIE3|[KIE2|KIEL
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Address | Register [15| 14 |13 [12]11|10[9] 8 | 7 [6 | 5 [4 [ 3 [ 2] 1 ] o
0x5D TIVEC |[oJo0o|o]oJo]o|0o] O TIVEC
OX5E ISR2 [0o]o]ofo]o]o]o] o 0O J]oJ]oJo]o]o] o]us
OX5F SADDR [0 [0 [0 [o]o]o0]0] O SADDR
0x60 PCR ojlojJofo]Jofo]o] O PC
0x61 CMDR |D15/D14|D13|D12D11jDp10D9| D8 | D7 [ D6 | D5 | D4 [ D3| D2 | D1 | DO
0x62 RA ojlojJofo]Jofo]o] O RA
0x63 RB ojlojJofo]Jofo]o] O RB
0x64 RC oj]o]lofo]Jofo]o] O RC
0x65 RD oj]ojlofo]ofo]o] O RD
0x66~0x6D] R1~R8 [0 | 0 |0 [0]0[O0]0] O R1~R8
6E GRP oj]o]JoJoJofo]oO GRPSEL
7D WP WPW 0o J]oJoJo]J]oJ]o]Jo]o
7E WADDR 0] o0 JoJoJoJoJo] o ADDR
7F WDATA CODE
GLOBAL REGISTER DESCRIPTION
IDRST, Chip ID and Software Reset
Address: 0x00, R/W
15 [ 14 | 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
D15 | D14 | D13 [ D12 | D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Bit Symbol | Description
15:0 IDRST Chip ID and software reset control.
Read-out is always 0xA223 as chip ID.
Write 0x55aa to this address will reset the whole chip, including all configuration register

GCR, Global Control Register

Address: 0x01, R/W, default: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 |SENE| LEDE
Bit Symbol |Description
0 LEDE LED driver function enable
0: disable LED driver
1: enable LED driver
1 SENE Capacitive touch detection function enable
0: disable capacitive touch detection
1: enable capacitive touch detection
CAPACITIVE TOUCH DETECTION REGISTERS
SLPR, Sensor Channel Sleep Control Register
Address: 0x02, R/W, default: 0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0O |SLP6|SLP5|SLP4|SLP3|SLP2|SLP1
Bit Symbol |Description
5:0 SLP6 Channel sleep control for pin Sx (x=1~6)
~ 0: pin Sx input detection is enabled
SLP1 1: pin Sx input detection is shut down
KINTER, Touch Key Interrupt Enable Register
Address: 0x03, R/W, default: 0x0000
15 [ 14 [ 13 |12 [ 11 |10 ]| 9 | 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 KIMD FRME| O IE6 | IE5 | IE4 | IE3S | IE2 | IEL
Bit Symbol |Description
5.0 IEX Touch Key Interrupt enable. If interrupt occurs, pin INTN is pulled down to GND in

www.awinic.com.cn

26

Copyright © 2017 SHANGHAI AWINIC TECHNOLOGY CO., LTD




AW9069
Nov. 2017 V1.0

open-drain mode..
0: disable interrupt
1: enable interrupt

Reserved, must be 0

~N| o

FRME

Interrupt enable for frame boundary for touch scan sampling. External MCU can use
this interrupt to obtain the latest CDC sampling data.
0: disable scan frame interrupt

1: enable scan frame interrupt

9:8

KIMD

Interrupt trigger mode selection.

00: interrupt triggered when touch status change

01: interrupt triggered when touch status changes from 1to 0
10: interrupt triggered when touch status changes from 0 to 1
11: interrupt triggered when touch status is 1

OSR1~3, Output Touch Status to LED Register

Address: 0x04~0x06, R/W, default: 0x0000

15 14 [ 13 | 12 [11[10[ 9 | 8 7 6 5 4 3] 2] 110
OE2 |FON2|FOF2| O SEL2 OEl1 |FON1|FOF1| O LSEL1
OE4 |FON4|FOF4| O LSEL4 OE3 |FON3|FOF3| 0 LSEL3
OE6 |FON6|FOF6| O LSEL6 OE5 |FON5|FOF5| 0 LSEL5
Bit Symbol  |Description
15/7 OEx Enable Capacitive input status of Sx(x=1~ 6) output to LED
0: disable association
1: enable association
14/6 FONXx LED fade in mode enable for Touch/LED association
0: LED turn on immediately
1: LED turn on smoothly
13/5 FOFx LED fade-out mode enable for Touch/LED accociation
0: LED turn off immediately
1: LED turn off smoothly
11:8/ LSELX Output LED selection for Sx. Multiple keys binding to the same LED is permitted.
3:0 LSEL is the internal code of pin LEDy (y=1~9).
0000: output to LED1
0001: output to LED2
1000: output to LED9
12:11/4:3 - Reserved, must be 0

AKSCR, Adjacent Key Suppression Configuration Register

Address: 0x07, R/W, default: 0x0000

15 [ 14 [ 13 121110 ] 9 | 8] 716 ] 5] 4] 3] 2]11]o0
0 0 0 0 0 0 0 0 0 0 ASEL

Bit Symbol Description
5:0 ASEL Adjacent Key Group selection. In the application that multiple touch keys are placed

very close to each other, and only one key is active for one touch, AKS algorithm
helps to identify the most likely key among all the touched keys.

ASELx=1, Sx is included in AKS groups

ASELX=0, Sx is not included in AKS groups

The touch detection result without AKS algorithm outputs to register RAWST, and the
touch detection result with AKS outputs to register KEYST.

SLSR, Slide Selection Register

Address: 0x08, R/W, default: 0x0200

15 | 14 13 |12 |11 10 ] 9[8[ 7|6 ][5 ] 4] 3]21]1]o0
0 0 SLID_INTV RME| O SLIDSEL
Bit Symbol Description
5:0 SLIDSEL Slide Bar Configuration, defines which Sx that the slide bar is consisted of.
0: pin Sx is not contained in slide bar
1: pin Sx is contained in slide bar
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6 - Reserved, must be 0
7 RME Slider Ring Mode Enable.
0: Slider is in shape of bar
1: Slider is in shape of ring
13:8 | SLID_INTV |Slider Detection Timing Setting. Used in the case that the margin between two

adjacent key in a slide bar is bigger than normal. T=SLIDINTVAL*Tscan

JDGTHN, key status judge configuration register

Address: 0xOA~0xO0F, R/W, default: 0x080F

15 [ 14 [ 13 ] 12 [ 11 [ 10 [ 9 | 8 7 ] 6 | 5] 4]3]21]1]o

CLRTH SETTH
Bit Symbol |Description
7:0 SETTH |Touch-on decision threshold
15:8 CLRTH |Touch-off decision threshold

NOISETH, Noise Threshold Register

Address: 0x10, R/W, default: 0x080F

15 | 14 [ 13 ] 12 [ 11 [ 10 [ 9 | 8 7 16 | 5] 4] 3] 21]1]]o

0x08 NOISETH
Bit Symbol |Description
7:0 | NOISETH |Noise threshold Setting.
15:8 - Reserved
SCFG1, Scan Configuration Register 1
Address: 0x11, R/W, default: 0x0004
15 | 14 | 13 |12 | 11 [ 10 [ 9] 8 7 6 5 4 [ 3 2] 1 ]o
0 0 0 0 0 SCNMD | 0 | NSMD SCNUM
Bit Symbol Description
4.0 SCNUM Scan Cycle Number Setting, default is 4. The bigger is the scan cycle number
selected, the longer is the scan time, and the higher is the sensitivity of CDC.
00000: Scancycleis 256,
Others: Scan cycle is SCNUM*512
5 NSMD Not Scanned Channel Status Setting.
0: connected to GND (default)
1: High-Z
6 - Reserved, must be 0
7 SCNMD Scan Mode Selection
0: scan all 6 keys, the cycle time is constant
1: scan the selected keys
15:8 - Reserved, must be 0

SCFG2, Scan Configuration Register 2

Address: 0x12, R/W, default: 0x0107

15 | 14 13 12 11 10 | 9 | 8 7 | 6 5] 4 3]2] 1 ]o0
0 0 0 0 0 SEED RFFLTEN 0 SENS
Bit Symbol Description
3.0 SENS Sensitivity configuration, the litter SENS, the higher sensitivity (16 level sensitivity)
0000: highest sensitivity
0001: 1/2 highest sensitivity
0011: 1/4 the highest sensitivity
0111: 1/8 the highest sensitivity (default)
1111: 1/16 the highest sensitivity
5:4 - Reserved, must be 0
7:6 RFFLTEN | RF filter enable, only used when register SCFG1'’s bit SCNUM is >4.

00/11: RF filter off

01: RF filter mode 1

10: RF filter mode 2 (strongest)

Notice: when RF filter is enable, the Sx sampling is divided into several segment, the
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abnormal segment samples are discarded

10:8

SEED

CDC output accuracy selection
000: CDC/16

001: CDC/8

010: CDC/4

011: CDC/2

100: CDC/1

OFSR1, Key Capacitance Offset Register 1

Address: 0x13, R/W, default: 0x0000

15 14 13 12 11 [ 10 |9 [8]|7][6]5 4 3/2]1]0
0 0 0 OFSEN2 OFFSET2 0|00 OFSEN1 OFFSET1
Bit Symbol Description
3.0 OFFSET1 S1 capacitance offset selection. The bigger of OFFSET1, the larger the
compensation capacitance on S1.
4 OFSEN1 S1 capacitance offset enable
75 - Reserved, must be 0
11:8 OFFSET2 S2 capacitance offset value. The bigger of OFFSET2, the larger the
compensation capacitance on S2.
12 OFSEN2 S2 capacitance offset enable
15:13 - Reserved, must be 0

OFSR2, Key Capacitance Offset Register

Address: 0x14, R/W, default: 0x0000

15 14 13 12 11 [10 [9 [8 |7 |6 |5 4 3 J[2]1]o0
0 0 0 OFFSEN4 OFFSET4 0|00 OFSEN3 OFFSET3
Bit Symbol Description
3.0 OFFSET3 S3 capacitance offset value. The bigger of OFFSETS3, the larger the

compensation capacitance on S3.
4 OFSEN3 S3 capacitance offset enable
75 - Reserved, must be 0
11:8 OFFSET4 S4 capacitance offset value. The bigger of OFFSET4, the larger the
compensation capacitance on S4.
12 OFSEN4 S4 capacitance offset enable
15:13 - Reserved, must be 0

OFSR3, Key Capacitance Offset Register

Address: 0x14, R/W, default: 0x0000

15 14 13 12 11 [10 [9 [8 [7 |6 |5 4 3 ]2]1]o0
0 0 0 OFSENG6 OFFSET6 0/0]|O OFSEN5 OFFSETS5
Bit Symbol Description
3.0 OFFSET5 S5 capacitance offset value. The bigger of OFFSETS5, the larger the

compensation capacitance on S5.
4 OFSEN5 S5 capacitance offset enable
75 - Reserved, must be 0
11:8 OFFSET6 S6 capacitance offset value. The bigger of OFFSET®, the larger the
compensation capacitance on S6.
12 OFSENG6 S6 capacitance offset enable
15:13 - Reserved, must be 0

DOFCR1-2, CDC Digital Offset Register

Address: 0x16-0x17, R/W, default: 0x0000

15 [ 14 [ 13 | 12 117 | 10 9|8 ] 7]6]5]4]3][2]1]0
DOF4 DOF3 DOF2 DOF1
- DOF6 DOF5
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Bit Symbol |Description
15:0 DOF6 DOFx: CDC digital offset of Sx
DOF5 CDC data will over 12 bits when key parasitic capacitance is too big. The digital offset
DOF4 can make the CDC data within acceptable range by minus the setting offset.
DOF3 0000 : offsetis 0
DOF2 0001: offset is 2000
DOF1 0010: offset is 4000
0011: offset is 6000
0100: offset is 8000
0101: offset is 10000

0110:
0111:

offset is 12000
offset is 14000

Others: undefined

IDLECR, IDLE Status Configuration Register

Address: 0x18, R/W, default: 0x1805
15 [ 14 [ 13 |12 11 10 ] 9 | 8 7 6 | 5] 4] 3] 2]11]0o0

INCR 0 IPER

Bit Symbol |Description

6:0 IPER Scan Period Setting in IDLE mode.
In idle mode, the scan rate is reduced to 1/(IPER+1) times of normal scan rate to save
power consumption. By default, IPER is 5.

7 - Reserved, must be 0

15:8 INCR IDLE Entering Time Setting.
If touch has not detected on all sensors for more than INCR*TSCAN*16, the scan enters
IDLE mode for power consumption.

MOTR, Maximum Touch-On Time Register

Address: 0x19, R/W, default:0x0010
15 | 14 [ 13 12 | 11 [ 10| 9 | 8 7 16 | 5] 4] 3]21]1]]0o0

0 MOT
Bit Symbol |Description
7:0 MOT Maximum Permitted Touch-On Time
0x00: No max touch-on time limition
Other: time of touch-on is limited to MOT*TSCAN*128.
TSCAN : capacitance touch key scanning cycle, TSCAN =N * SCNUM * 2us (here N is
number of toch keys)
15:8 - Reserved, must be 0

DISMAX, Maximum Margin of Valid Data Register

Address: 0x1A, R/W, default: 0x0040

15 [14]13] 12 | 11 | 100 [9]s8]7[e6]5]4]3]2]1]o0
DISMAX

Bit | Symbol |Description

15:0 | DISMAX |Maximum margin of valid data

When the absolute difference between new raw data and the previous one is bigger than
DISMAX, discard the raw data. The default value is 64.

SETCNT, Touch Judge De-bounce Counter
Address: 0x1B, R/W, default: 0x0404

15 [ 14 [ 13 [ 12 | 11 | 10 |

9

8

CCNT

SCNT

Bit

Symbol

Description

7:0

SCNT

De-bounce Time of Touch-on judgment.
When delta of input has been larger than SETTH for SCNT times continuously, touch-on
status is detected.

15:8

CCNT

De-bounce time of Touch-release judgment.
When delta of input has been below CLRTHR for CCNT times continuously, Touch
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|status is detected to be released.

BLCTH, Baseline Trace Configuration Register

Address: 0x1C, R/W, default: 0x1008

15 [ 14 [ 13 |12 | 11 J10] 9 | 8 7 ] 6 | 5] 4] 3 2 | 1]o0
BLU BLD
Bit Symbol |Description
7.0 BLD Baseline trace-down speed control.
When raw data has been lower than baseline for more than BLD times, baseline
increment by 1. The bigger is the BLD, the slower is the trace-down speed.
15:8 BLU Baseline trace-up speed control. When raw data has been higher than baseline for|

speed.

BLU times, baseline decrement by 1.The bigger is the BLU, the slower is the trace-up

BLDTH, Baseline Reset Threshold

Address: 0x1D, R/W, default: 0x0000

15 | 14 [ 13 | 12 | 11 [ 10 | 9 | 8 7 | 6 | 5] 4] 3 2 |1 ]o0
0 BLDTH
Bit Symbol |Description
7.0 BLDTH |Baseline reset function is used for preventing raw data below the baseline abnormally.
0 : baseline reset when (baseline - raw data)> SETTHR
others: Baseline reset when (baseline — row data) > BLDTH
15:8 - Reserved, must be 0

MDSR, Monitor Data Selection Register

Address: 0x1E, R/W, default: 0x0000

15 |14 |13 12 11 10 9 8 7 6 5 4 |3 2 1 I
- - - - - - - - - - - - DSEL
Bit Symbol Description
1:0 DSEL Monitor Data Selection for register KDATA1~6
00: KDATAXis 0
01: KDATAX is the delta value (Raw data — baselin)
10: KDATAX is baseline value
11: KDATAX is the raw data of CDC
GDCFGR, Gesture Detection Configuration Register
Address: 0x20, R/W, default: 0x0000
15 |14 |13 |12 11 10 |9 |8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 GSTMD AKST |AKSG |S6 | S5 |S4 |S3 |s2 |sa
Bit Symbol Description
5:0 S6~S1 Gesture detection Enable for input S1~S6
0: disable gesture detection for Sx
1: enable gesture detection for Sx
6 AKSG Slide Gesture Detection Data Source Selection
0: gesture detection don’t use AKS key status
1: gesture detection use AKS key status
7 AKST Tap Gesture Detection Data Source Selection
0: tap detection don’t use AKS key status
1: tap detection using AKS key status
9:8 | GSTMD | Gesture Detection interrupt report mode
00: report after certain time passed after finger leaves
01: report as soon as finger leaves
1x: report as soon as gesture criteria has been met
GDTR, Gesture Detection Time Register
Address: 0x21, R/W, default: 0x07
15 [14 |13 [12 |11 10 9 8 7 |6 [5 4 3 J2 J1 Jo
0 0 0 0 0 0 0 0 GOFFMAX
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Bit Symbol

Description

7:0 | GOFFMAX

Maximum touch-off time during gesture detection.

TOFFMAX=GOFFMAX*TSCAN.

When finger swift on touch area of gesture detection, it is allowed that no touch is
detected for a short time. If no-touch time detected is than the TGOFFMAX, , current
gesture is considered to be over.

TDTR, Tap Detection Register

Address: 0x22, R/W, default: 0x080F
15 |14 [13 |12 |11 10 [9 s 7 |e |5 4 [3 J2 J1 Jo
TONMAX TOFFMAX
Bit Symbol Description
15:8 | TONMAX Maximum touch on time of tap detection
The tap is invalid when touch on time is longer than TONMAX=TONMAX*TSCAN.
7:0 | TOFFMAX | Maximum touch off time of tap detection
During finger tap detection, if touch off status has been lasting for more than
TOFFMAX (TOFEMAX*TSCAN), the tap gesture is considered to be end.

GSSR1~2, Gesture of Slide Selection Register

GSSR1: address: 0x23, R/W, default: 0x2340
GSSR2: address: 0x24, R/W, default: 0x4320
GSSR3: address: 0x23, R/W, default: 0x1350
GSSR4: address: 0x24, R/W, default: 0x5310

15 | 14 | 13

|12 11 J10] 9 | 8 6 | 5] 4 2 [ 1] o

0

KCODE1

0

KCODEZ2 KCODE3 KCODE4

Bit Symbol

Description

14:12 | KCODE1

Code of the first senor in slider
000: None

001: S1

010: S2

011: S3

100: S4

101: S5

110: S6

10:8 | KCODE2

Code of the 2nd senor in slider
000: None

001: S1

010: S2

011: S3

100: S4

101: S5

110: S6

6:4 | KCODES3

Code of the 3rd senor in slider
000: None

001: S1

010: S2

011: S3

100: S4

101: S5

110: S6

2:0 -

Code of the 4th senor in slider
000: None

001: S1

010: S2

011: S3

100: S4

101: S5

110: S6

Note: The touch state is always detected one by one when finger slide on capacitive sensors in particular
order. AW9069 judges slide gesture by checking touch state and comparing its sequence with predefined
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one.KCODEL is the first touching sensor code of slide gesture, and KCODE2/3/4 are the sensor code
followed. Each gesture configuration must contain more than 2 sensors, and max 4 sensors. If only 3 sensors
are used, KCODE4 should be 000.

If KCODEL1 is 0, this register is invalid.

TAPR, Tap Configuration Register

Address: 0x27, R/W, default: 0x12
15| 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ]o0
0 0 0 0 0 0 0 0 K6 K5 K4 K3 K2 K1 TIMES
Bit Symbol Description
1.0 TIMES Click times selection
01: single click
10: double click
11: triple click
7:2 K6~K1 Tap sensor channel selection, define the whether sensor (Sx) is involved in tap
detection or not.
Kx=0, pin Sx is detected for tap gesture.
Kx=1, pin Sx is not included in tap gesture

GIER, Gesture Interrupt Enable Register

Address: 0x2D, R/W, default: 0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 TIE |GIE4 | GIE3 |GIE2 | GIE1
Bit Symbol |Description
3.0 GIE4 Gesture detection interrupt for predefined slide gesturel~ 4 respectively.
~ 0: disable interrupt
GIE1l 1: enable interrupt
4 TIE Tap detection interrupt
0: disable interrupt
1: enable interrupt
15:5 - Reserved, must be 0
GISR, Gesture Interrupt Status Register
Address: 0x2E, R(clear by reading), default: 0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 TIS 0 0 |GIs2]|GIS1
Bit Symbol |Description
1:0 GIS2, Gesture detection interrupt status
GIS1 0: no gesture interrupt
1: gesture interrupt
4 TIS Tap detection interrupt status
0: no tap interrupt
1: tap interrupt
15:5 - Reserved
GTIMR, Gesture Duration Register
Address: Ox2F, R, default: 0x0000
15 14 [ 131211 J100] 9 [ 8 [ 7 ] 6] 5] 4]3]21]17]o
0 0 P 0 0 0 0 0 GTIMR
Bit Symbol |Description
7.0 GTIM Gesture duration timer, from touch on to touch off
Teest = GT'MR*TSCAN' 0: no limit

RAWST, Raw Key Status Register
Address: 0x30, R, default: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 [IDLST| O 0 S6 | S5 | S4 | S3 | s2 | s1
Bit Symbol |Description
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5.0 S6 Touch status for sensor 6~1 respectively
~ 0: no touch
S1 1: touch on
8 IDST IDLE status
0: normal scan status
1. IDLE mode status

KEYST, AKS Key Status Register

Address: 0x31, R, default: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 S6 S5 S4 S3 S2 | S1
Bit Symbol Description

5:0 S6 AKS key status
~ 0: no touch detected
S1 1: touch detected

KISR, Key Interrupt Status Register
Address:0x32, R(cleared after read), default: 0x0000

15 14 13 12 11 10 9 | 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0] 0 SBI - | IS6 | 1S5 1S4 IS3 | IS2 | IS1
Bit Symbol Description

5:0 1S6~1 Key interrupt status

0: no key interrupt

1: key interrupt

6 - Reserved. Must be 0

7 SBI Scan Boundary Interrupt. Set every frame scan finishes, cleared by I°C reading

MOVCNTR, Slider Move Counter Register

Address: 0x35, R (cleared after read), default: 0x00

15 [14 |13 J12 J11 J10 J9 8 7 |6 |5 J4 3 J2 J1 Jo
0 0 0 0 0 0 0 0 MOVCNTR

Bit Symbol Description

7:0 | MOVCNTR | Bit7 is sign bit, means the slide direction.

Bit6-0 is the slide data.

KDATAN, Key Data Register
Address: 0x36~0x3B, R, default: 0x0000

15 |14 J13 J12 |11 J10 9 [8 J7 |6 |5 |4 [3 J2 |1 Jo
KDATAX
Bit Symbol Description
15:0 KDATAX Sx data (refer to register MCR(Ox1E))

DUMO, Reserved Register

Address: 0x3C, R/W, default: OXOFFF

15 |14 13 J12 11 J10 9 [8 |7 |6 |5 [4 [3 [2 J1 Jo
DUMO
Bit Symbol Description
15:0 DUMO Reserved register, default is 0OXOFFF

DUM1, Reserved Register

Address: 0x3D, R/W, default: 0x0000

15 [14 [13 12 J11 J10 J9 |8 [7 |e [5 |4 [3 [2 J1 Jo
DUM1

Bit Symbol Description
15:0 DUM1 Reserved register, default is 0x0000
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LED Control Register

LER1, LED Driver Enable Register

Address: 0x50, R/W, default: 0x0000
15 14 13 12 |11 10 |9 | 8|7 |6 |5] 4 | 3 2 |1 ]0
0 0 0 0 0] 0 0 |LE9|LESB|LE7|LE6| LE5 | LE4 LE3 | LE2 |LE1
Bit Symbol Description
8:0 LEx LEDx output enable
0: disable output
1: enable output
15:8/1:0 - Reserved, must be 0
LCR, LED Effect Configuration Register
Address: 0x52, R/W, default: 0x0080
15 [ 14 [ 13 1211109 8 716 ]5] 4 3 2 1 o0
0 0 0 0 0 0 | 0| SRMINI LIRMD TIMD LIE FREQ | LOGLIN
Bit Symbol Description
1:0 Log/Lin Log/Linear dimming
00: log dimming 1, log(e)
01: log dimming 2, log10
1x: linear dimming
2 FREQ PWM Frequency Selection
0: 244Hz
1. 122Hz
3 LIE LED Program interrupt enable. LED program controller can generate interrupt to inform
external host MCU after lighting effect is finished.
0: disable
1: enable
5:4 TIMD Touch interrupt mode for LED program controller.
00: touch status change
01: touch status change from 1 to O
10: touch status change from 0 to 1
11:vstatusis 1
7.6 LIRMD LED effect code run mode after interrupt response
00: hold mode, PC point can be changed, program hold and wait for RMD.RUNMD,
only used in debug.
01: step mode, only used in debug.
10: run mode (default)
8 SRMINI SRAM reset control. Write 1 to initialize all SRAM data

PMD, Program Mode Register

Address: 0x53, R/W, default: 0x0000

15 | 14 13 (12 |11 |10 |9 | 8|7 |6 ]| 5 4 3 2 1 | o
0 0 0 |0 0 0 0 |0 |0 |O |O 0 0 0 PROGMD
Bit Symbol Description

1:0 | PROGMD | Program Mode Control

00: load program by I1°C interface (default)

01: re-load program and execute, set PC point with SADDR and change PROGMD to
10, run program

10: run program

11: undefined

RMD, Program Run Mode Register

Address: 0x54, R/W, default: 0x0000

15| 14 [ 13 |12[11|1w0]9|8][7]6] 5 | 4 [ 3 ] 2 [ 1 Jo
0 0 0 0 0 0 0]0]O0]O 0 0 0 0 RUNMD
Bit Symbol Description

1:0 | RUNMD | SRAM program run mode (CTRSEL=0)
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00: hold mode, program stop and hold PC point

01: step mode, execute the current program, PC point add 1 and set RUNMD to 00
10: run mode, program run from PC point

11: repeat mode, execute the current program, set PC point to 00

CTRSR, LED Control Source Register

Address: 0x55, R/W, default: 0x0000

15[ 14 [ 13 ]12[1n] 10 | 9 [8] 7 | 6 | 5 4] 3 [ 2] 1 ]o
0 0 0 0 0 0 0 CTRSEL
Bit Symbol | Description
8:0 | CTRSEL | LED Control Source Selection for pin LEDx (x=1~9)
0: LEDx controlled by SRAM program
1: LEDx controlled by I°C interface

IMAX1~IMAX3 LEDx Maximum Output Current Register

Address: 0x57~0x59, R/W, default: 0x0000

15 14 13 |12 11 10 [ 98| 7]6]5]4]3[2]1]o0
0 IMAX4 0 IMAX3 0 IMAX2 0 IMAX1
0 IMAX8 0 IMAX7 0 IMAX6 0 IMAX5
0000000000000 IMAX9
Bit Symbol Description
2.0 IMAX1 LEDx maximum output current setting for 9 LED output, 3-bit/ 8-step, default
6:4 IMAX2 value is 000.
10:8 IMAX3 000: OmA
14:12 IMAX4 001: 3.5mA
2.0 IMAX5 010: 7.0mA
6:4 IMAX6 011: 10.5mA
10:8 IMAX7 100: 14.0mA
14:2 IMAX8 101: 17.5mA
2.0 IMAX9 110: 21.0mA
111: 24.5mA
TIER, Touch Key Interrupt for LED Enable Register
Address: Ox5C, R/W, default: 0x0000
15 |14 |13 |12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 | TIE 0 0 GIE2 | GIE1 | KIE6 | KIES5 | KIE4 | KIE3 | KIE2 | KIEL
Bit | Symbol |Description
5.0 KIE6 |Touch key interrupt enable
~ 0: disable
KIE1 |1: enable
7:6 | GIE2, |Gesture interrupt enable
GIE1 |O: disable
1: enable
10 TIE |Tap interrupt enable
0: disable
1: enable
TIVEC, Touch Key Interrupt Vector Register
Address: 0x5D, R/W, default: 0x0000
15/ 14131211109 ]8] 7 | 6 5] 4] 3 21110
0 0 0 0 0 0 0 0 TIVEC
Bit Symbol Description
7:0 TIVEC Touch key interrupt vector, the entry address of SRAM LED lighting program.
Once SRAM controller response the touch interrupt, PC point jumps to the target
address (TIVEC) at once and the begin to execute from it.

LISR, LED Interrupt Status Register

| Address: OX5E, R(clear by reading), default: 0x0000
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15| 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 LIS
Bit Symbol Description

0 LIS LED program end interrupt status, END command can request interrupt to report

external MCU when LED SRAM code finish.
0: no interrupt
1: interrupt request

SADDR, Program Start Address Register

Address: 0x5F, R/W, default: 0x0000

15 14 [ 13 | 12 [ 11 [ 10 ]| 9 | 8 | 7 | 6 5 | 4] 3] 2]1]o
0 0 0 0 0 0 0 0 SADDR
Bit Symbol Description
7:0 SADDR SRAM program starting address
Program start to run from SADDR when PMD.PROGMD=01.

PCR, LED Program Control Point Register

Address: 0x60, R/W, default: 0x0000

15|14 |13 [ 12|11 |10 | 9| 8] 7 | 6 | 4] 3 ] 2] 1]o0
0 0 0 0 0 0 0 0 PC

Bit Symbol Description

7:0 PC SRAM Program Control Point(PC)

PC point can be changed in any state by I°C interface. Generally it is recommended to
set the PC point when bits PROGMD is 00.If bit PROGMD is changed from 00 to 10,
program will start from current PC.

CMDR, LED Command Register

Address: 0x61, R/W, default: 0x0000

15 | 14 |13 [ 12 | 11 | 10 | 9 | 8| 7 | 6

CMD

Bit

Symbol

Description

15:0

CMD

External Control Instruction via I°C interface, only active for those LED which select to
be controlled by external MCU (CTRSEL bit is 1 in register CTRSR)
The format of external control is the same as internal SRAM program controller. .

RA/RB/RC/RD,LED Internal Program Register

Address: 0x62~0x65, R, default: 0x0000

15 14 13 12 |11 ]10]9 8] 76 [5]4]3]2]11]0
0 0 0 0 0 0 0 |0 RA

0 0 0 0 0 0 0 |0 RB

0 0 0 0 0 0 0 |0 RC

0 0 0 0 0 0 0 |0 RD

Bit Symbol Description

7:0 RA/RB/RC/RD | LED internal program register, can be read via I°C for monitoring.

R1~R8, LED Internal Data Register

Address: 0x66~0x6D, R

default: 0x0000

15

13

12

11

10

R1

R2

R3

R4

R5

R6

R7

| O|O|O|O|0O|0|0|O

[ellellellelleolleolleo]le]

[ellellelleolleollolleo]le]
[ellellelleolleollolleo]le]
[ellellelleolleollolleo]le]
O|O|O|0O|0|0|0|O0|©
O|0O|O(0O|0|0|0|O|

R8

@
~+

ymbo

Description
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[ 7:0 |

R1~R8

| LED internal data register, can be read via I°C

GRP, LED Group Operation Register

Address: Ox6E, R, default: 0x0000

When the LED instruction channel code is OX1E, it is active for all channels specified by

bits GRPSEL][8:0].
0: LEDx is excluded

1: LEDx is included in group control.

15[ 14 13 ]12] 11 | 10]9][8] 7 | 6 | 5 [ 4]3]27] 1o
0 0 0 0 0 0 0 GRPSEL

Bit Symbol Description

4:2 | GRPSEL | LEDx group definition, used for group control for multiple LED

WADDR, LED Program Loading Address Register

Address: Ox7E, R/W, default: 0x0000
15 [14 [13 |12 |11 |10 |9 [8 |7 |6 |5 [4 [3 [2 J1 Jo
0 0 0 0 0 0 0 0 ADDR
Bit | Symbol Description
7:0 ADDR LED program loading address
WDATA, LED Program Loading Data Register
Address: 0x7F, R/W, default: 0x0000
15 [ 14 [ 13 12 |11 | 10 [ 9 [ 8] 7 | 6 [ 5] 4] 3 | 2]11]0
CODE
Bit Symbol Description
15:0 CODE 16bit LED program instruction code

WPR, Writing Protection Register

Address: 0x7D, R/W, default: 0x5500

15 | 14 [ 13 | 12 | 11 [ 10 | 9 | 8 7 6 5 4 3 2 1 0
WPW 0 0 0 0 0 0 0 0

Bit Symbol | Description

15:8 WPW Writing protection word, 8-bit. When WPW is 55H, all internal configuration registers are

allowed to be written via I°C interface. When WPW is not 55H, the all configuration
registers except for register WPR cannot be written.
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TAPE AND REEL INFORMATION

TAPE DIMENSIONS
REEL DIMENSIONS

P1 ‘PO ‘ P2 ‘
KO- i i i
olololo o |
' T
[ | [ |4 4] |+
D1 3 /

Cavity —A0—

AO0: Dimension designed to accommodate the component width
BO: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness
W: 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
| [ [ Joo DO: Reel width
D1: Reel diameter

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O O Sprocket Holes
o1 i Q2 Qi o le2 oo ‘

R S e User Direction of Feed

Pocket Quadrants

All dimensions are nominal

D1 Do A0 BO Ko PO P1 P2 w Pimi
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) Quadrant
330 16.4 6.8 8.3 1.35 2 8 4 16 Q1
www.awinic.com.cn 39 Copyright © 2017 SHANGHAI AWINIC TECHNOLOGY CO., LTD



AW9069
Nov. 2017 V1.0

PACKAGE DESCRIPTION
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All Dimensions Are In Millimeters
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RECOMMENDED LAND PATTERN

0.20X22 0.65X22 _ci‘45x2’_4_
} | [
1.30X24 2 i 13
I i -
0.675 !
| - i
305 : 2l |8
SYMM&,-------------- B ey I < NG
0.675 4.5
1 i 12
! |
SYMM&,
LAND PATTERNN EXAMPLE
SOLDER 1
MASK EXPOSED Sa;giR : | METAL
OPENING METAL | UNDER
OPENING - |— SOLDER
MASK
0.05 MAX ALL 0.05 MIN ALL
AROUND AROUND
NON SOLDER MASK DEFINED SOLDER MASK DEFINED
SOLDER MASK DETAILS
Unit: mm

www.awinic.com.cn 41 Copyright © 2017 SHANGHAI AWINIC TECHNOLOGY CO., LTD



AW9069
Nov. 2017 V1.0

REVISION HISTORY

Version

Date

Change Record

V1.0

Nov. 2017

Officially released

www.awinic.com.cn

42

Copyright © 2017 SHANGHAI AWINIC TECHNOLOGY CO., LTD



AW9069
Nov. 2017 V1.0

DISCLAIMER

All the trademarks mentioned in the document are the property of their 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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