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Optical Image Stabilization (OIS) Controller and Driver

Features

Core:

ARM 32-bit STARCU with FPU and DSP
Frequency up to 56MHz

84 DMIPS, 1.5DMIPS/MHz

Memories:

64KByte Flash Memory,

4KByte ROM for boot loader,

40KByte Program SRAM

8KByte Data SRAM

12-bit AD Converter, Input 4-ch

10-bit DA Converter, Output 2-ch

Hall Bias Circuit, 2-ch

2 Programmable Gain Amplifiers
Gain(10x,25x,30x%,35x,40x,45x,50X,
55x,60x,65x,70x,75x,80%,85x,90%,100x)
SPI Master/Slave/Monitor I/F

2 I2C Master/Slave I/F

Slave address: 0xD2/0xD3(Default)

2 General Timers and a Watch Dog Timer
Driver: Constant Current Linear Driver
Output 2-ch for OIS, Imax=200mA

Output 1-ch for AF(bi—direction), Imax=130mA
Shutdown mode with 10pA consumption
WLCSP 4.2mm x 1.3mm % 0.3mm - 27B package

Applications

Mobile Camera

Digital Still Camera

Camcorder

Security Camera

Web camera

All trademarks are the property of their respective owners.

General Description

The AWS86006 is an optical image stabilization
(OIS) controller and driver which also support open-
auto focus driving. It is always used in a camera
module of smart mobile phone or other camera
equipment.

The AW86006 integrates an on-chip 32-bit CPU as
controller, a flash memory for program and user
data, an ADC with 4 channels, 2 DAC for calibrating
hall sensor’s offset, 2 hall bias circuit and 3 H-
Bridge drivers for OIS and AF.

There is a SPI I/F module which supports master,
slave and monitor on chip. The monitor function
makes it possible for multiple OIS drivers to exist
one camera module. Two I2C are available, one of
them is always slave.

The STARCU is Harvard structure and has own
DSP and FPU. The bus for code connects flash,
ROM and code SRAM and the bus for data
connects data SRAM and APB bridge. With the 56
MHz clock, STARCU can provide 84DMIPS
computing power for algorithm.

Typical Application Circuits
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Pin Configuration And Top Mark

AWS86006CSR (TOP VIEW)
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Figure 2 Pin Configuration
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Pin Definition

No. NAME DESCRIPTION

A1 OuUT5 AF drive current output

A2 OouTe AF drive current output

A3 AVSS Analog ground

Ad AVDD Power supply for analog

A5 LDPO Internal LDO power output

A6 GPIO1 GPIO, also support to be data cable of 12C and analog signal input
A7 SSBH1 Interrupt input, also support to be SPI chip select cable
A8 SCL I2C interface clock

A9 SSB SPI chip select

B1 VM Power supply for driver

B2 PGND Driver ground

B3 OPINPY Positive input of PGAY

B4 OPINMY | Negative input of PGAY

B5 OPINMX | Negative input of PGA X

B6 HLYBO Hall Y BIAS output

B7 I0VDD Power supply for digital 10

B8 SDA I2C interface data

B9 SCLK SPI interface clock

C1 OouT4 OIS drive current output

C2 OuUT3 OIS drive current output

C3 ouT2 OIS drive current output

C4 OouT1 OIS drive current output

C5 OPINPX Positive input of PGA X

C6 HLXBO Hall X BIAS output

Cc7 GPIOO0 GPIO, also support clock cable of I2C, interrupt input and analog output
Cc8 MISO SPl interface data in

C9 MOSI SPl interface data out

www.awinic.com
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Functional Block Diagram
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Figure 3FUNCTIONAL BLOCK DIAGRAM
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Typical Application Circuits
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Figure 4 AWB86006 Application Circuit

Notice for Typical Application Circuits:
1. If thereis no specialized Vna) for hall device, it can be replaced by AVDD.

2. The 4.7kQ pull-up resister of 12C is for 400KHz application. For 1IMHz application, it should be
1kQ.

3. ltisrecommended that the voltage of VIO be equal to the IOVDD.
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Recommended Operating Condition

Characteristics Symbol Min. Typ. Max. Unit
Analog power supply voltage VavbD 2.7 2.8 3.3 \%
Input voltage range Vina 0 VavbD \%
Driver power supply voltage Vvm 2.7 2.8 3.3 \%
Driver pin input voltage range ViNm 0 Vvm \%
GPIO power supply voltage Viovbp 1.8 1.8 3.3 \%
GPIO input voltage Verio 0 Viovbp \%

Notice: Devices working under the conditions in those ranges listed in "Recommended Operating
Condition" can show the best performance.
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Ordering Information

. Moisture Environmental .
Part Number Temperature Package Marking Sty el Information Delivery Form
WLCSP 6000 units/
AW86006CSR -40°C~85°C LDBB MSL1 ROHS+HF

4.2mmx1.3mm-27B

Tape and Reel

www.awinic.com
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Absolute Maximum Ratings(N°TE"

PARAMETERS SYMBOL RANGE
Vavop -0.3to 4.5V
Vum -0.3to 4.5V
Power Supply Voltage Vo 03 t0 2V
Viovop -0.3to 4.5V
Input / Output voltage Vapio -0.3 to IOVDD+0.3V
OIS Input / Output Current +220mA
AF Input / Output Current +165mA
HALL BIAS Output Current +10mA
Operating Temperature -40 ~ 85°C
Storage Temperature -55 ~ 125°C
ESD(Including CDM HBM)(NOTE 2)
ALL PIN(HBM)NOTE 2) +2000V
ALL PIN(CDM)NOTE3) +1500V
Latch-Up
Test method: JESD78E +T: 200mA
-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.

NOTE2: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each
pin. Test method: ESDA/JEDEC JS-001-2017.

NOTES3: Test method: ESDA/JEDEC JS -002-2014.
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Electrical Characteristics

AVDD=VM=2.8V, IOVDD=1.8V, AVSS=PGND=0V,environment temperature 25°C.

Characteristics | Symbol | conditions Min. | Typ. | Max. Unit
General Section

UVvVLO

UVLO High Level VuvLoH VDDA ramp-up 2 \%
Hysteresis Vhys 0.1 \%
Operating Current

Analog / Digital 10 Supply Ivbba System Clock = 56MHz 30 mA
Motor Supply Ivbom No load -1 10 pA
Standby Current

Analog Supply Isea System Clock = 2MHz 5.0 mA
Motor Supply Isem -1 10 pA
Shutdown Current Isp -1 10 LA
Analog Block

Hall Bias DAC

Minimum Output Current [HB_MIN 0 mA
Maximum Output Current [HB_MAX 4 mA
Resolution RESHs 8 Bits
Programmable Gain Amplifier

hci);/\rl]lnput Leakage Current lpa LKGL VIN = 0V 1 1 vA
Input Leakage Current Input | Ipca LkeH VIN = VDDA -1 1 pA
Minimum Input Gain VpGA_GAIN 10 -
Maximum Input Gain VpGA_GAIN 100 -
Hall Offset DAC

Resolution RESHorr 8 Bits
Full Scale Output Voltage VHoFFDAC -50 50 mV
Hall ADC

Resolution RESanc | 12 | Bits
OIS Driver (X,Y)

:()aISSOIILq;ir current DAC RESA?SfD 12 Bits
On Resistance Output Rxvon 25 Q
Current Compliance [xymax Full code 190 200 210 mA
Current IxyoFFLKG Output set to Hi-Z -10 10 pA
AF Driver (Z) Linear

gl;l)ilrl\ﬁizrn current DAC RE?C,:AF_D 10 Bits
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On Resistance Minimum Rzon 25 Q

Current Compliance [zmax Full code 120 130 140 mA
Current lzoFFLkG Output set to Hi-Z -10 10 LA
Logic I/O Interface

SPI (SCLK, SSB, SSB1, MOSI, MISO)

Low Level Input Voltage ViL1 0.3I0vDD \%

High Level Input Voltage ViH1 0.710vDD \%

Low Level Input Current L1 VIN =10VDD -1 1 pA
High Level Input Current liH1 VIN = VSSA -1 1 pA
Low Level Output Voltage Vo1 Sink current = 2mA 0.21I0VDD \%

High Level Output Voltage VoH1 Source current =-2mA | 0.810VDD \%

Pull Up Resistor Rup1 20 60 200 kQ
12C (SCL,SDA)

Low Level Input Voltage ViLz 0.54 \%

High Level Input Voltage ViH2 1.26 \Y

Low Level Input Current i VIN = VDDA -1 1 LA
High Level Input Current liH2 VIN = VSSA -1 1 pA
Glitch Rejection Ter Measured at 70% 50 ns
Low Level Output Voltage VoL2 Sink current = 2mA 0.3 \%

GPIO (GPIO0, GPIO1)

Low Level Input Voltage ViLs 0.3I0vDD Y

High Level Input Voltage ViH3 0.710vDD \Y,

Low Level Input Current IiLs VIN = 10VDD -1 1 pA
High Level Input Current liH3 VIN = VSSA -1 1 LA
Low Level Output Voltage Vous Sink current = 2mA 0.21I0VDD \%

High Level Output Voltage Vons Source current =-2mA | 0.8I0VDD \%

Pull Up Resistor Rpus 20 60 200 kQ
Pull Down Resistor Rons 20 60 200 kQ
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Power Supply Timing

Following is power on and power off timing, more information about timing and power supply sequence shown
in “AN-009_Power_Supply_Guide EN”.

Parameter Value
UNIT
No. | Symbol Name MIN | TYP | MAX
1 trising Rising time of power supply 3 ms
2 tralling Falling time of power supply 0 ms
3 IPUR Instant Power-up rate 100 | mV/us
4 tiow Time between power off and power on 20* ms

Note: There should be no step during power-up, and instant IPUR does not exceed 100mV/us.

* The tow is to make sure the power supply below 100mV after power off.

trising | : tfalling : : ©Q :
© T " o T €l
IOVDD/ L (s \ - :
AVDD/ ! /: IVDD :\ | max. 1/
VM Y N M ____._
| TR
| |

PUR = AVpp/ A trising

Figure 5 Power on timing and power off timing

www.awinic.com 11 Copyright © 2024 SHANGHAI AWINIC TECHNOLOGY CO., LTD



AW86006
Jan 2024 V1.0.5

12C Timing Feature

Parameter Fast mode Super-fast mode
UNIT
No. | Symbol Name MIN | TYP | MAX | MIN | TYP | MAX
1 fscL SCL Clock frequency 400 1000 | kHz
2 tLow SCL Low level Duration 13 05 us
3 tHiGH SCL High level Duration 0.6 0.26 us
4 trise SCL, SDAr rise time 0.3 0.12 us
5 traLL SCL, SDA fall time 0.3 0.12 us
6 tsu:sta Setup time SCL to START state 0.6 03 us
7 tho:sta | (repeat-start) start condition hold time | g 0.3 us
8 tsu:sto Stop condition setup time 0.6 0.26 us
9 tsuF Time between start and stop 1.3 05 us
condition
10 tsu:pat SDA setup time 0.1 0.05 us
11 tHD:DAT SDA hold time 0 0 ns

NOTE: This timing feature is tested on the basis of the system clock frequency of 56 MHz.
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Figure 6 SCL and SDA timing relationships in the data transmission process

| HD:STA SU:STO

I @ ' > | ) ®

| ® I I ! ®

[€ tsusta —l | le— teor —>

A
=~

|

Figure 7 The timing relationship between START and STOP state
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SPI Timing Feature(for slave)

Parameter Fast mode
UNIT
No. Sym Name MIN | TYP | MAX
1 fsck SCLK Clock frequency 7 MHz
2 tos MOSI data setup time 10 ns
3 toH MOSI data hold time 60 ns
4 too Time of SCLK falling edge to MISO data update 60 ns
5 (T Time of SSB rising edge to the last edge of SCLK 50 ns
6 tcs2 Time of SSB being high between 2 transmissions 120 ns
7 tess Time of SSB falling edge to the first edge of SCLK 210 ns
8 tcH SCLK high level Duration 70 ns
9 ter SCLK low level Duration 70 ns
NOTE: This timing feature is tested on the basis of the system clock frequency of 56MHz.
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Figure 8 SPItiming diagram
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SPI Timing Feature(for master)

Parameter Fast mode
UNIT
No. Sym Name MIN | TYP | MAX

1 fsck SCLK Clock frequency 7 MHz
2 tos MISO data setup time 10 ns
3 toH MISO data hold time 60 ns
4 too Time of SCLK falling edge to MISO data update 5 ns
5 tess Time of SSB falling edge to the first edge of SCLK 210 ns
6 tesw Time of SSB rising edge to the last edge of SCLK 140 ns
7 tcH SCLK High level Duration 70 ns
8 ter SCLK Low level Duration 70 ns

NOTE: This timing feature is tested on the basis of the system clock frequency of 56 MHz.
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SPI timing diagram
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Detailed Functional Description

AW86006 is a OIS controller and driver, for OIS application, it contains a 12-bit ADC with 437.5KHz sample
rate and 4 independent channels, 4 channel DACs to produce BIAS current for hall and calibrate hall’s offset
and 2 H-Bridge drivers with 200mA maximum drive current for OIS and 1 driver with 130mA for AF. For stronger
computing power, we choose a Cortex-STARCU, a CPU with ARMv8 architecture which can provide 1.5DMIPS
computing power pre MHz, to be chip’s control unit. Independent oscillator and PLL provide a stable clock ,
which make this system could work at the frequency 56MHz.

LOW POWER MODE

This chip has 3 working stages after powered on: Power-On, Boot and Operate. In Power-On stage, the chip
is hold in reset status until some necessary initialization done automatically in background. After Power-On
stage, by default, the chip would enter Boot stage for ISP firmware upgrading purpose.

If there is already an application program located in Flash and user doesn’t issue any transmission(through
I2C or SPI), Awinic Boot Loader would jump to and run that application program after 6ms. However, if no
firmware upgrading is required and user wish to enter Operate stage as soon as possible, it is always able to
skip the Boot stage by sending a special command to boot loader by either 12C or SPI. For more information
about Awinic boot loader and ISP(In-System-Programmable) firmware upgrading, please refer to "Awinic boot
loader Spec V1.0,

Application program would run in Operate stage to achieve most functions provided by the chip. For the
purpose of supporting low-power scenarios, this chip provides 3 working modes in Operate stage which are:
Active mode, Standby mode and Shutdown mode. In Active mode, all system sub modules are enabled and
the chip is operating in full-functional-full-speed status. In Standby mode:

1. ADC stops sample and quantization

2. Al 2 Hall sensors shut down

3. All 3 H-Bridge drivers shut down

4. Internal temperature sensor shuts down

5. Working status of oscillator, PLL and LDO are independent with Standby mode

In Shutdown mode almost all sub modules, including LDO, oscillator and PLL, are closed for maximum power
consumption reduction. These 3 working modes are mutual switchable in the following way:

Hold-on ——SYS_LPR=1—

Command Active Standby
—SYS_LPR=0—

Fast-boot Command

Boot — or
Wait 6ms

Y

Power-On

A SYS_LPR=2 SYS_LPR=2
Shutdown

Operate

Wake-up Command

Figure 9 Working stages and modes
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STARCU CORE

The main controller of this system is a 32-bit CPU, Cortex-STARCU. Please read the “STARCU User Guide”
for more information.

SPI INTERFACE

There is a SPI interface which support 3/4 wire master/slave/monitor mode. The speed of interface is up to
7MHz when HCLK is equal to 56MHz. There are four possible combinations for the serial clock phase and
polarity. It is a full-duplex serial protocol when set to 4 wire mode.

MASTER

When SPI is working as a master, there are 3 CS output can select. The MISO can also be used as CS but it
is feasible only in 3 wire mode. Because of having 3 CS, this master can connect up to 3 slaves and if an
AWB86006 is one of them this master can even set it to be a monitor or a slave through just changing the level
on CS line.

This SPI support 4 transfer modes: transmit & receive mode, transmit only mode, receive only mode and
EEPROM read mode. The transmit & receive mode is a full duplex transferring, there will always be a valid
data is received after every frame transmit done. In the transmit(receive) only mode the receive(transmit)
function will be disabled. The EEPROM read mode is just familiar to the protocol when reading a EEPROM
chip, there is no data to be received when transmitting data and no data to be transmitted when receiving data.
The EEPROM read mode is unavailable possible when in salver(monitor) mode.

There are two FIFOs in SPI module, which are the basic of transferring. Data should be send to the TX FIFO
when transmitting data and received data could be read from RX FIFO. How many frames the transferring will
hold is determined by amount of data in TX FIFO in transmit & receive mode and transmit only mode. In the
EEPROM read modes, after all the data in TX FIFO is transmitted, the number of data frames to be
continuously received is determined by registers CTRL1.

SLAVE&MONITOR

When programming the SPI slave(monitor), the base address(0x40003100) is just different from the SPI
master’s(0x40003000). The register IS_MST determines this SPI is a master or not, and is this SPI a slave or
a monitor just depend on external CS input. When it is set to slave mode, it is just a standard SPI slave. When
programming, it should be considered that if the time interval between two data frames is long enough for CPU
processing the receive data and sending transmitted data to TX FIFO.

In OIS case, the OIS chip need to get gyro chip’s data, the monitor can get the same data on SPI bus and
does not affect the transferring on the bus during a SPI master is reading data from the gyro chip. Figure 10
shows that there are two OIS chips and only one gyro chip in the system. Each OIS chip could be the SPI
master and the other one could be a slave or monitor. If it is just a monitor, the SSB1 may be not connected
and there are more OIS chip can be connected in, what is needed to do is connecting all SSB together. If the
SSB1 is connected in, the master can set the other chip to be a slave or monitor by changing the level of two
CS.
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SCLK SCLK
MOSI MOSI
MISO MISO GYRO

AW86006

cs

AW86006

Figure 10 Two OIS Chips in a System

If 3 OIS chip is in the system, Figure 11 shows the connection method. In this case, every OIS chip could be
the master and control others to be slave or monitor, by just changing the level of CS, or more accurately,
selecting different CS line to access. The MISO is used for being a CS line instead of data line so it is feasible
only in 3 wire mode. Inside the chip, the SSB, SSB1, and MISO could be mapped to CS0, CS1, CS2. The CS0
of three chips should be always connected and every CS1(CS2) should be connected with another chip’s CS1
or CS2.

SCLK SCLK
MOSI MOsSI
MISO MISQO| GYRO

AW86006 h
cs

AW86006

AW86006

Figure 11 Three OIS Chips in a System

The chip’s status is controlled as table 1 shows. There is only one CS could be active at the same time, the
master can control it through the register CS_ENR.
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Table 1 Chip Status of SPI

CSO CS1&CS2 | STSTUS
0 1 Monitor
1 0 Slave
1 1 Idle
0 0 Forbidden

I2C INTERFACE

There are two I2C modules in the chip. One(base address 0x40005000) is always a slave and the other can
be a master and also a slave. These two are both support the fast mode(1 MHz). The CPU interact with the
I2C through a FIFO, CPU write data to the FIFO then 12C transmit the data out and read data from FIFO when
receive data from bus. When the I2C receive a read instruction and there is no data in TX FIFO, the SCL cable
will be pull down until there is valid data in FIFO. During this process, the master should wait for the SCL to
become high again.

The length of deglitch can be set longer by the registers if the bus is not very stable but the speed of 12C will
be affect.

AFE CONTROL

There is a 12-bit SAR ADC whose sampling rate is up to 437.5KHz on chip. This ADC can support 5 channels
sample in order and each channel can set different signal to sample. It also support that several channels
sample the same signal and get result separately. For OIS application, the signal need to be sampled include
the hall signal from two channels and internal temperature sensor. For every channel, it can support up to 8
times average but it is limited by the highest sampling rate. The highest sampling rate is 437.5KHz which mean
that it takes about 2.3us to sample one signal one time. If the period of control loop is 50us, in each period the
ADC can sample 21 times so the sum of average that is set to each channel cannot bigger than 21.

Sampling result
(register)

Signal input Sampling order

Figure 12 Sampling in Order

ADC support single sampling, timed sampling and continuous sampling. Which signal and how many times
will be sampled in these modes all follows the register configuration. The ADC control module will produce a
interrupt when sample all channels done once if interrupt was enabled. CPU can start sampling by write 1 to
TRANS_EN bit and know if it is sampling through this bit because this bit will become 0 automatically if
sampling is finished. The trigger for sampling beginning is from interrupt of TIMER1 in timed sampling mode.

When sample one signal several times for average, there are two sampling ways. One is that samples one
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signal continuously and get average then samples the next signal. Another way is samples the signal once
and samples the next signal immediately and get average at last.

Except the hall and temperature sensor, some internal signal and the signal from GPIO1 can also be sampled
by ADC in some case like FRA measurement. Figure 13 shows the hall signal path to ADC in OIS case. The
offset of hall can be calibrated by a 10-bit DAC.

Vhall
Hall

HLXBO

{]
Offset DAC

OPINMX
Ml
T PGA ADC
J

OPINPX

Figure 13 Hall Signal Path to ADC

To get the correct hall signal, a suitable BIAS current will be needed. Pin HLXBO and HLYBO can produce
output current up to 5mA for hall. It is controlled by a 8-bit DAC and the code of DAC is just from register.
Figure 14 shows the BIAS current output circuit.

Vhall

Hall

HLXBO
-

r
L

|—<}— DAC

OPINMX

-

OPINPX

Figure 14 Hall BIAS Output

DRIVER CONTROL

There are 3 independent H bridge driver for 3 motors and they can drive 3 motors at the same time. The motor
X and motor Y is under close loop control, the hall can indicate the position of motor and this close loop control
is continuous in the CPU so the code in register is send to DAC directly. The motor Z does not have a hall so
it is an open loop control and the code in register is send to the AF driver control module and the code will be
processed by an algorithm then arrives DAC finally.

There are 4 open loop control algorithms and a programmable control algorithm on chip. These algorithm can
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make the motor enter a stable state faster. The open loop algorithm will take several ms and in this process
the DAC code in register cannot be modified.

The motor X and Y driver is all 12bit, the motor Z driver is 10bit. The MSB is always the sign bit and indicate
the direction of current. The MSB is 1,indicating that the current from odd to even. The MSB is 0,indicating that
the current from even to odd. The circuit is shown in Figure 15 and 16.
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Figure 15 H-Bridge Driver Circuit
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Figure 16 H-Bridge Driver Current direction
TIMER
This chip contain three 32-bit timers: 2 general timers and a watch dog timer.

WATCH DOG TIMER

This timer is used for reset the CPU and peripherals when program running error. This watch dog has two work
modes, one is that CPU must feed dog before timeout and the other is that CPU could feed dog in the interrupt
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of watch dog. No matter which mode the reset will always happen if CPU did not deed dog and the difference
is happening at first timeout or second timeout. Almost all modules are under the control of watch dog except
the system control module.

GENERAL TIMER

There are two general timers can be used for algorithm or other functions. These timers support timeout
interrupt and get the current counter value, both count down. The timers’ clocks always follow the HCLK.

GPIO

The chip has 9 GPIO pins which all have different function. They all have one thing in common that can be set
to general-purpose |O. When as a general-purpose 10, they all support output, input and interrupt detection.
Because the SCL and SDA only support open-drain output, the output level and register value are opposite.
Input value has no effect.
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PCB Layout Consideration

EXTERNAL COMPONENTS PLACEMENT
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Figure 17 AWB86006CSR External Components Placement

AWS86006 is a OIS driver chip, to obtain the optimal performance, PCB layout should be considered carefully.
Here are some guidelines:

1. All peripheral components should be placed as close to the chip as possible. C1, C2, C3z, Cs should be close
to AVDD, IOVDD, VM, LDPO pins respectively. Avoid to connect device and chip pins with two different
layers of copper, use the same layer of copper instead. And the connection lines should be as short and
wide as possible, to reduce noise and EMI interference.

2. The red line in typical application circuit mean these are large current in these lines. The current of OUT1,
OUT2, OUT3, OUT4 is 200mA, OUT5’s and OUTG6’s is 130mA. VM is the power supply for drivers.

3. The exposed plane of chip and GND pins must be connected to the large-area ground layer of PCB directly,
meanwhile place sufficient via below the exposed plane. Thus we can decrease the thermal resistor on
the board to optimize heat-diffusion performance.

4. The PCB wire length of SPI bus should be equal and there should be appropriate shielding for clock and
data wire to avoid interference between signals.

www.awinic.com 22 Copyright © 2024 SHANGHAI AWINIC TECHNOLOGY CO., LTD



AW86006
Jan 2024 V1.0.5

Tape And Reel Information

TAPE DIMENSIONS
REEL DIMENSIONS

P1
Ko-| POy P2

SRR RS

e ] |

D1 I | |
Cavity LAOAY

A
\i_j

AO: Dimension designed to accommodate the component width
B0O: 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
| | | l IDO D1: Reel Diameter
DO: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Q O Q Sprocket Holes
° (]

Pin 1

~o L]
ala| ale] [ale] [l ——
Q3104 | Qo Qo |23 Q4 User Direction of Feed

Pocket Quadrants

DIMENSIONS AND PIN1 ORIENTATION

D1 DO AD B0 KO PO P1 P2 w Pin1 Quadrant
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) [ (mm) | (mm)
330.00 | 12.40 1.40 4.44 0.40 2.00 8.00 4.00 12.00 Q2

All dimensions are nominal
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Package Description
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Land Pattern Data
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TYP
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0.400
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0-05 MAX || SOLDER 0.05 MIN L
All AROUND | MASK AITAROUND — 7 | SOLDER MASK
OPENING ," : OPENING
METAL \ METAL UNDER
SOLDER MASK
NON-SOLDER MASK DEFINED SOLDER MASK DEFINED

Unit: mm
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Revision History

Version Date Change Record
MAR -
V1.0.1 2020 Officially Released
OCT
V1.0.2 2020 Change the slave address of 12C
V1.0.3 592’\1 Modify the description of power-up timing and fix some mistype
V1.0.4 2DOEZC2: Modify the description of power-up timing
Modify the description of power-up timing, fix some mistype, typical application
JAN circuit, XY H-bridge dac resolution and add description of pull-up voltage for 12C,
V105 2024 H-bridge driver current direction, detailed description of the Gain and PCB layout.

Delete the maximum of UVLO.
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Disclaimer

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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