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GW8316

6-Channel Proximity Sensor for SAR Applications

1 Description

The GWS8316 is an advanced 6-channel
capacitive sensor MCU designed specifically for
SAR (Specific Absorption Rate) applications.
Capable of high-performance proximity detection
based on capacitive sensing circuit operating with
a wide range 2.7 V ~ 3.6 V supply voltage, this
intelligent and smart sensor excels the presence
detection of a user at various distances. With the
human body proximity detection ability of the
GW8316, radio frequency (RF) emission power can
be optimized in the presence of the human body.
The GW8316 provides noticeable performance
benefits to  portable electronic devices
manufacturers by helping them to comply with
stringent electromagnetic radiation regulations
and SAR standards.

The GW8316 communicates to a host over the
Inter-Integrated Circuit(I2C) serial bus, which can
solely operate even in sleep mode. The Host can
wake up the device from sleep mode with an 12C
command. The interrupt signal output can be
activated to allow the host to get the relative
proximity distance or to receive a detection
notification in an efficient way.

Equipped with an on-chip calibration
functionality, the GW8316 can maintain
performance across a wide range of temperatures,
humidity, and noisy conditions. This feature allows
for regular sensitivity adjustments, simplifying
product development and improving overall
performance.

2 Features

* Flexible 2.7 V ~ 3.6 V supply voltage
* High performance capacitive sensing circuit
@ 6 capacitive sensing inputs
o Capacitance resolution: 1 aF
o Capacitance offset compensation: ~ 300 pF
o Automatic offset capacitance calibration
o Active shield driver
= Temperature sensor for compensation
* 8051 compatible MCU core
o 32 KB Flash, 3KB SRAM
o Capacitive sensor control interface
= Separate configurations per channel
= Digital sensor status output
o Dedicated digital signal processing core

o Peripherals
= 2 Timer, 1 WDT
= 2 [2C serial interfaces, 1 UART
= DMA
= GPIO
= 2PWM
= External interrupt output
o Flexible Event/Status Handling
* Low power consumption
@ Active mode: 50 pA
o Sleep mode: 1.9 pA

3  Physical Characteristics

* Supply voltage: 2.7V ~ 3.6 V

¢ Operating temperature: -40 °C ~ 105 °C

e 12 DFN: 1.8 mm x 2.1 mm, 0.4 mm pitch

* 16 QFN: 3.5 mm x 3.5 mm, 0.8 mm pitch

* Pb & Halogen Free, RoHS/WEEE compliant

4 Typical Applications

* Wireless portable devices
@ Smartphones/Tablets/Laptops
= Hotspots
o Others

5 Basic Application Diagram
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6 Ordering Information

Device name Package Remark
1.8 mm x 2.1 mm, 12 DFN

GW8316ADQDR 0.4 mm pitch Consumer
3.5 mmx 3.5 mm, 16 QFN

GWB8316ARRIRQ () 4’ m pitch AEC-Q100
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Pin Description

Pin Name 12 DFN 16 QFN Type Description
Pin No. Pin No.
P00 GPIO: Port0.0
CSOo AFE: Capacitive sensor input/Active shield output: channel 0
- 8 1 10 -
DSDA DBG: Debugger interface, serial data
P06 GPIO: Port0.6
CS3 AFE: Capacitive sensor input/Active shield output: channel 3
TIMER3_O 9 2 0 TIMER3: interrupt output
PWM11_10/0SCLS_O PWM1: PWM Port1, 1st output/input or 128 kHz internal
- oscillator output
P07 GPIO: Port0.7
CS4 AFE: Capacitive sensor input/Active shield output: channel 4
UART_RX 10 3 10 UART: RXD
TIMER1_0/PWMO01_I0 TIMER1: interrupt output or PWMO0: PWM Port0, 1st PWM
- output/input
NC - 4 NC No connection
P02 GPIO: Port0.2
XINTO_IN External interrupt 0 input
UART_TX 11 5 10 UART: TXD
INT_OUT Interrupt events open-drain output, external resistor required
P04 GPIO: Port0.4
SSCL 12CS: Serial clock input
UART_TX 1 6 10 UART: TXD
SCLO 12C0: Serial clock input/output
P03 GPIO: Port0.3
SSDA I2CS: Serial data input, requires external 4.7 kQ pull-up resistor
UART_RX 2 7 0 UART: RXD
SDAO I12C0O: Serial data input/output, requires external 4.7 kQ pull-up
- resistor
NC - 8 NC No connection
NC - 9 NC No connection
GND 5 10 G Power ground
VDD 4 11 p Power supply; requires decoupling capacitors between VDD and
GND
NC - 12 NC No connection
P05 GPIO: Port0.5
CS2 AFE: Capacitive sensor input/Active shield output: channel 2
SCLK_OUT 3 13 10 System clock output
OSCHS_O 16 MHz internal oscillator output
P11 GPIO: Portl.1
PWM12_0 6 14 10 PWM1: PWM Port1, 2n output
EXCK_EN DBG: External clock input on/off selection, only for debugging
P10 GPIO: Port1.0
CS5 AFE: Capacitive sensor input/Active shield output: channel 5
PWMO02_0 12 15 10 PWMO: PWM port0, 2" output
CLK_EXT DBG: External clock input
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Pin Name 12 DFN 16 QFN Type Description
Pin No. Pin No.
P01 GPIO: Port0.1
Cs1 AFE: Capacitive sensor input/Active shield output: channel 1
- 7 16 10 -

DSCL DBG: Debugger interface, serial clock

17
NC - Exposed NC No connection

Pad

9 Specifications

9.1 Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Supply Voltage Vob -0.5 5.5 \
Input Voltage Viy -0.5 5.5 \
Operating Junction Temperature Tyt -40 125 \
Storage temperature Tste -55 150 °C
ESD HBM(ANSI/ESDA/JEDE JS-001) ESDhgm 8,000 - \Y,

9.2 Recommended Operating Conditions

Parameter Symbol MIN TYP MAX UNIT
Supply Voltage(” Voo 2.7@ 3.6 \Y
Ambient Temperature Ta -40 105 °C

1. [2C/INT_OUT Pull-up resistors must not exceed the Vpp voltage level.
2. For optimal analog device performance, it is recommended that Vpop be equal to or greater than 2.7V.

9.3 Thermal Characteristics

Parameter Symbol Typical UNIT

Thermal Resistance — Junction to Air (Static Airflow)" :N TBD °C/W
1.  Ojisderived usinga package situated in stationary air and affixed to a 3” x 4.5” 4-layer FR4 PCB, following JESD51 guidelines

9.4 DC Characteristics

Parameter Symbol MIN TYP MAX UNIT
Input high voltage Vin 2.0 VDDA+0.3 Vv
Input high voltage, Schmitt trigger (Vr+) Vin,scH 21

Input low voltage Vi -0.3 0.8 Vv
Input low voltage, Schmitt trigger (V+.) ViLscH 0.7 Vv
Hysteresis (V1 — V1.) Vhvs 0.2 1.4 \
Input high current, ViNn=Vppa I -10 10 uA
Input with pull-down, Vin=Vppa linpD 80 100 125 uA
Input low current, ViN=Vppa I -10 10 uA
Input with pull-up, ViNn=Vppa liLpu -80 -100 -125 HA

December 2, 2025 Gwanak Analog Page |5
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Parameter Symbol MIN TYP MAX UNIT
Output high voltage Vo 2.4 \
Output low voltage VoL 0.4 \%
3-State output leakage current loz -10 10 WA

9.5 Internal DC Regulator Characteristics

Parameter Symbol MIN TYP MAX UNIT
Internal digital LDO supply voltage Voop 1.35 1.5 1.65 \Y
Internal digital LDO supply current Ioop 15 mA
Power on reset lockout voltage VpoRrLockouT 213 \%
Power on reset release voltage VPORRELEASE 2.27 \%
Power on reset delay VpoRrDELAY 1.2 ms

9.6 Electrical Characteristics

Unless stated otherwise, all values are applicable within the complete range of operational conditions.
Typical values are given for Ta =+ 25°C,Vpp=3.3V

Parameter Symbol Conditions MIN TYP MAX UNIT

Power Supply

Scan Period = 30 ms
Clock Frequency = 200 kHz
Oversample = 64
Active lacTive CVC Gain =4 50 HA
ADC Gain =1
DSP Disabled
I2C listening. No load

Scan Period = 390 ms
Clock Frequency = 200 kHz
Oversample = 64

Doze lpozel CVC Gain =4 8 HA

ADC Gain =1

DSP Disabled

I2C listening. No load

Power down
Sleep lsiee I°C listening 1.9 WA
Capacitance to Voltage Converter (CVC) + ADC
Active Current lacTive 600 MA
Power Down Current lep 0.2 uA
External DC Capacitor to
Ground Cexr 300 pF
Input Capacitance Range CranGE +1.05 +8.1375 pF
Measurement Range
Control Step Crance sree +0.2625 pF
Offset Cancellation DAC .
Resolution Neimoac 14 Bits
CVC/ADC Sampling F sampiing 7.8125 250 500 kHz

December 2, 2025 Gwanak Analog Page |6
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Parameter Symbol Conditions MIN TYP MAX UNIT
Frequency
ADC Oversampling Ratio OSR 1 32 512

NBIT CRANGE =41 05, ADC Gain =1 21 Bits
Measurement Resolution

Cres Default Gain 1 aF
Output Resolution Nair 12 + log>(OSR) 12 21 bits
Oscillators
Nominal Oscillator
Frequency, Fast Fosc rast 16 MHz
Nominal Oscillator
Frequency, Slow Foscstow 128 kHz
Oscillator Trim Step OSCrrim Around Nominal Value 0.65 %

Oscillator Temperature

Ta=+25°C s Vopa = 3.3V

Dependency OSCremro +2 %
9.7 Timing Diagrams
9.7.1 12C Timing Diagrams
SDA “ee
__________ cont.
TD % ' : LN
SCL 30 % cont.
9th clock
e s SDA
tvp:ack
tsu;sTA
e seL ]{_\‘
gth clock
Figure 1 I2C Timing Diagram
Table 1 I2C Timing Parameters
Parameter Symbol Conditions MIN TYP MAX UNIT
SCL clock frequency tscL 400 kHz

December 2, 2025 Gwanak Analog Page |7
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Parameter Symbol Conditions MIN TYP MAX UNIT
SCL low period tLow 1.3 us
SCL high period thicH 0.6 us
Data setup time tsupar 0.1 us
Data hold time tropaT 0 s
Repeated start setup time tsusta 0.6 ns
Start condition hold time thpsTa 0.6 us
Stop condition setup time tsusTo 0.6 us
Bus free time between stop and start teur 1.3 us
Data valid time tvopar 0.9 us
Data valid acknowledge time tvpack 0.9 us
Rise time of SCL ticL 20 300 ns
Fall time of SCL treL 20%(Vpp/5.5) 300 ns
Rise time of SDA tioa 20 300 ns
Fall time of SDA tioa 20*(Voo/5.5) 300 ns
Input glitch suppression tsp See note 1 0 50 ns

Notes:

I Minimum glitch amplitude is 0.7Vpp at high level and maximum 0.3Vpp at low level

December 2, 2025 Gwanak Analog Page |8



HE GWANAK

W ANALOG GW8316 Datasheet

10 Functional Description

10.1 Overview

The GW8316 is an advanced 6-channel capacitive sensor MCU for Specific Absorption Rate (SAR)
applications. Capable of high-performance proximity detection based on capacitive sensing circuit
operating with a wide range 2.7 V ~ 3.6 V supply voltage, this intelligent and smart sensor excels the
presence detection of a user at various distances. With the human body proximity detection ability of the
GW8316, radio frequency (RF) emission power can be optimized in the presence of the human body. The
GW8316 provides noticeable performance benefits to portable electronic devices manufacturers by
helping them to comply with stringent electromagnetic radiation regulations and SAR standards.

With the GW8316, users can implement fully customized proximity sensing functions such as periodical
sensing with environmental variation compensation. Simple register based control structure supports
efficient Active Mode/Doze Mode/IDLE Mode implementation for power optimized operations.

Equipped with an on-chip calibration functionality, the GW8316 can maintain performance across a wide
range of temperatures, humidity, and noisy conditions. This feature allows for regular sensitivity
adjustments, simplifying product development and improving overall performance.

The GW8316 communicates to a host over the Inter-Integrated Circuit (12C) serial bus, which can solely
operate even in sleep mode. The host can wake up the device from sleep mode with an [2C command. The
interrupt signal output (INT_OUT) can be activated to allow the host to get the relative proximity distance
or to receive a detection notification in an efficient way.

10.2 Functional Block Diagram

Figure 2 illustrates the functional block of the GW8316.

1/0 MUX
UART_TX FWIMOL/LLI0
t UART_R; I PWMO2/12_0 i TIMER1/3_0
UART PWMO/1 TIMER1/3
MCU
Core
12c0 32 kB
WDT
» | Master/Slave FLASH
w R [
SDA g— 12C 3 KB
wu|  Slave DMA SRAM CRC
2R
] Scan
\ Period DSP
Offset Controller
cso )
CS0 x_ —] Cancellation
DAC )
High
—CSl Y R It_lg Analog
ot g— Capacitance esolution] A e Fnd
csz to Oversampling control
—] )
cs2 ®_ 5= Voltage < ADC
= | |2 Converter E)
o o} =
CSS&—:_ ) —|E|VDD
Active 0sC
Ccs4 g— i [ Shield 128 kHz
Driver Power
Cs5 Management
5 &_ 1 0sC
Temperature 16MHz _x b
Sensor /

Figure 2 Functional Block Diagram
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10.3 Proximity Sensing Interface

10.3.1 Introduction

The primary role of the proximity sensing interface is to identify the presence of a conductive object, often
a part of the human body like a finger, palm, or face, in close proximity to the system as relative parasitic
capacitance changes to the ground. Capacitive proximity sensing is widely used due to its accuracy and
versatility. The GW8316 capacitive proximity sensing structure is illustrated in the figure.

,/<>/ CUSER
/ /<\ Offset
’/ b Cancellation |
! DAC
' |
i
Capacitance High .
CS input to Resolution D!gltal
— N e Signal
Voltage Oversampling Processin
' Converter ADC g
I
I
i 1 (! !
Cenv DMA
i Function, Timing & Calibration Control <> M/cu
} Core
I
I
|

Figure 3 Proximity Sensing Interface

The sensor could be as straightforward as a copper region on a PCB or FPC. As a conductive object comes
close and moves, its capacitance (to ground) will change accordingly.

The GW8316’s Analog Front-End (AFE) circuit including Capacitance to Voltage Converter (CVC), Offset
Cancellation DAC/High Resolution Oversampling ADC/Digital Signal Processing/Function, Timing &
Calibration Control blocks co-works with MCU core to control and process capacitive proximity sensor data.
Users can directly set each control register or simple register-based command can load preset values for
each channel to registers. Users can turn on/off internal blocks in predefined settings or can directly turn
on/off each block. Dedicated scan period controller block generates interrupts in defined periods on MCU
for each channel. With these blocks, users can implement fully customized proximity sensing functionality
in efficient ways.

The AFE handles the direct measurement and compensation of the sensor's capacitance and provide signals
to the high-resolution oversampling analog to digital converter (ADC).

ADC translates it into a digital format. The digital processing block calculates the capacitance measurement
received from the ADC and derives binary proximity status data, whether the distance to the object is over
threshold or under threshold.

The control block initiates and adjust the AFE and the ADC operations like sampling rate, capacitance
calibration, and send result data to memory via DMA or MCU core.

The GW8316 offers complete customization of sensor sensitivity, detection thresholds, and etc. Capacitive
proximity detection relies on the internal gain and sampling frequency settings of the GW8316, as well as
the size of the external sensor, to achieve optimal proximity detection distance. For example, to extend the
proximity detection range without altering the capacitive sensor's dimensions, a high sensitivity setting
and/or lower signal threshold setting for proximity detection can be used. GW8316 supports a command
to load preset configuration for each channel directly.

December 2, 2025 Gwanak Analog Page |10
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10.4 Analog Front End (AFE)

10.4.1 Capacitance Sensing

Capacitive sensing involves detecting slight changes in capacitance within a noisy environment. As
mentioned earlier, the proximity sensing interface of the GW8316 is based on capacitive sensing technology.
In instances where the target conductive object (finger/palm/face, etc.) is absent, the sensor exclusively
detects an inherent capacitance value, denoted as Cenv. This capacitance emerges due to the interaction of
the sensor's electrical field with its environment, notably with ground regions. Upon the approach of the
conductive object (finger/palm/face, etc.), the sensor's electric field experiences alteration, leading to a rise
in the overall capacitance sensed by the sensor due to the user capacitance, Cuser.

Csensor = Cenv + Cuser

The complexity in capacitive sensing lies in identifying the relatively minor change in Csensor (With Cuser
typically accounting for only a small percentage). This differentiation must occur against the background
of environmental noise (Cenv), which changes gradually alongside environmental factors like temperature.
To address this, the GW8316 incorporates an capacitance compensation DAC. This DAC eliminates the Cenv
element on the circuit by extracting and processing solely the Cuser component. This method leads to the
highest level of robustness and efficiency.

10.4.2 CS Input and Active Shield Driver

10.4.3 AFE Block Diagram

The GW8316's AFE incorporates a Capacitance to Voltage Converter (CVC), responsible for sensing the
sensor's capacitance and transforming it into a voltage signal for further processing. Additionally, it
encompasses an offset compensation circuit, and a high-resolution oversampling ADC.

10.4.4 Capacitance to Voltage Conversion (C-V)

The Capacitance to Voltage Converter interfaces capacitance and sample input in defined sampling
frequency and generates voltage output. The sensitivity of the interface is predominantly established by
the sampling frequency and gain parameter.

10.4.5 Capacitance Compensation

Capacitance compensation involves conducting a singular measurement of Cenv, which is then subtracted
from the overall capacitance Csensor. This was achieved by the capacitance compensation DAC removing the
effect of Cenv on CVC circuit. This action ensures that the ADC receives only the nearest contribution of Cuser,
effectively isolating it from Csensor.

10.4.6 Analog to Digital Conversion (ADC)

A high-resolution oversampling Analog-to-Digital Converter (ADC) is employed to transform the analog
capacitance data into digital. Users can adjust the resolution of the ADC from 12 bit to 21 bit, which is
affected by the setting of the Over-Sampling Ratio (OSR) of ADC. Be aware that the OSR and sampling
frequency of ADC directly affect the bandwidth of the converted signal.

December 2, 2025 Gwanak Analog Page |11
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10.4.7 Scan Period Controller

For power conservation and considering the inherently gradual occurrence of proximity events, the
GW8316 supports to awaken periodically at a predefined scan interval. The scan period counter (SPC)
block generates interrupts in user preset periods for each channel. There are 2 different period types which
can be selected by simple register setting supporting users can implement Active/Doze Mode. The SPC is
implemented with a dedicated lower power 128 kHz oscillator clock.

Users can freely implement environment compensation, proximity sensing and then put devices into idle
state as depicted in the diagram below.

r
: Cenv Cuser Digital IDLE Cenv Cuser Digital H
: Compensation Sensing Processing Compensation Sensing Processing |

a!

—
Time

< >

Scan Period (Interval)

Figure 4 Sequencing of Proximity Sensing

The scan period establishes the minimum response time and can be programmed within the typical range
of 0.5 ms to 32.768 s.

The reaction time of SAR detection is directly related to the scan period and inversely related to power
consumption such that longer scan periods result in lower power consumption but also lead to longer
detection reaction times. For example, users may implement the Active/Doze Mode Switching Concept like
below. The GW8316 supports automatic period switching based on the detection result.

Detected
Signal

Sensing IDLE
Operations

Object Detected Nearby No Object Detected Nearby

IDLE E IDLE
%

Active Period Doze Period

Sensing
Sensing
— 1
9
9
m [}
Sensing
|
1
1
|
1
1
|
S [}
=
mo
|
|
|
|
1
1
|
Sensing,
1
1
1
|
1
1
|
g |
9
mo
|
|
|
|
1
1
|
ISensing
1
|
1
1
|
1
1
S |
=
™o
|
|
1
1
1
1
— s

Figure 5 Active/Doze Mode Switching Scheme

10.5 Digital Signal Processing

The GW8316 includes dedicated high resolution digital signal processing (DSP) block which supports basic
operations like ADD, SUBSTRACT, MULTIFLY, LEFT/RIGHT SHIFT, COPY, and COMPARE. The DSP block
also supports more sophisticated operations like MAC OPERATION, AVERAGE, LOW PASS FILTER. Users
can implement the user’s own additional digital signal processing functions to enhance signal clarity or to
extract additional information in real-time.

10.6 Host Communication

The GW8316 supports two types of serial communication - I2C serial bus and UART. To notify
data/information ready to the host in efficient ways, interrupt output on a PAD can be used with these.
Various interrupt sources can be forwarded to the PAD output including sources from proximity sensing
block like CONV_DONE, COMP_DONE, DETECT, etc. This makes it possible to reduce the host’s resources
usage for checking the proximity sensor periodically. I2C serial bus can operate solely in sleep mode. Hosts
can wake up the GW8316 with a single I2C command.

Users may make the GW8316 response to host at various proximity conditions. These conditions include:

1. Close Detection (In Range): An interrupt can be triggered when the sensor detects that the user
is in close proximity or within the defined range.

December 2, 2025 Gwanak Analog Page |12
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2. Far Detection (Out of Range): Alternatively, an interrupt can be triggered when the sensor
detects that the user is far away and outside the designated range.
3.  Both Close and Far Detection: In some cases, the interrupt can be configured to trigger for both

close and far detection scenarios. This means that the interrupt can be activated when the user
enters or exits the specified range.

An interrupt can serve another purpose as well—it can be triggered at the conclusion of every conversion
within a scan period. This particular interrupt provides the host with a signal indicating that the proximity
sensing block is actively in operation.

The host can leverage this signal for several purposes:

1.  Synchronization of Noisy System Operations: In situations where the system's operations may
introduce noise or timing uncertainties, the interrupt helps in synchronizing activities. By
knowing when each conversion cycle is complete, the host can coordinate its actions with the
sensing block more effectively, minimizing interference and ensuring reliable operation.

2. Synchronous Reading of Phase Data: The host can utilize this interrupt to read phase data (signal
on different channels) synchronously. Synchronous reading ensures that the data is acquired at
precisely the right moment, allowing the host to monitor and process proximity-related
information accurately. This is particularly valuable for applications that demand real-time
proximity data analysis and decision-making.

In summary, the interrupt serves as a synchronization tool, providing the host with a signal indicating the
status of the proximity sensing block's conversions. This allows the host to manage system operations
effectively, synchronize tasks, and access phase data in a synchronized manner for monitoring and control
purposes.

In addition to the examples mentioned earlier, the interrupt functionality offers versatility by allowing
mapping to various status bits, tailored to meet specific application requirements. One can refer to the
register map for detailed information regarding how the interrupt can be customized and mapped to suit
any needs of applications

10.7 Power Controls

The GW8316 gives sufficient controllability to users to implement power/performance optimized
characteristics. There are 5 power status defined in GW8316; Wait for Interrupt (WFI) #1, Wait for
Interrupt (WFI) #2, IDLE, SLEEP, STOP, where wait for interrupt is the status MCU stops further instruction
fetch or execution and just wait for an interrupt. Users can simply set PCON_CMD to transit into required
power status. When PCON_CMD changes, block power control sequences are automatically performed.

Power Modes

Power MCU SYSTEM 16 MHz 128 kHz
State sl CLOCK CLOCK PR Oscillator e Oscillator
Waiting for
WFI1 Interrupt On On On On Normal Mode On
WFI12 HE g e Off On On On Normal Mode On
Interrupt
Waiting for
IDLE Interrupt Off Off Off On Normal Mode On
sLeep | Vaiting for off off off off Low Power on
Interrupt
stop | Waitingifor off off off off Low Power off
Interrupt

December 2, 2025 Gwanak Analog Page |13
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10.8 I2C Interface

10.8.1 Introduction

The 12C implementation of the GW8316, utilized by the host for communication, is:

o Two I2C interface: 12CO support master/slave mode, 12CS only support slave mode
@ Standard (100kbps) and Fast (400kbps) modes

o 7-bit address, configurable by a resistor

@ General call support

I2CS supports external wake-up. Because 12CS uses SCL as its clock, the host can wake-up the MCU core
even when the internal oscillator is powered down in SLEEP or STOP mode. Whenever one byte is
transferred by I2C bus, an interrupt is generated to the MCU core and the SCL is held low until the register
is cleared.

Users can directly control generation of START/STOP condition, read/write data, and ACK generation. The
GW8316 I2C report various bus status like address matching, bus busy, etc. These functions enable users to
implement customized protocols efficiently.

10.9 Registers

The following registers provide comprehensive scope for user-driven parameter customization. It's crucial
to configure their values in alignment with the most recent application notes accessible (kindly consult
your Gwanak Analog representative).

Please take note of the following:

o Addresses not explicitly mentioned are reserved and should not undergo any writing operation.
o Any reserved bits should be retained at their default values unless explicitly directed otherwise.
o Unless specifically indicated otherwise, default values can be perceived as typical standards.

SFR Registers

Resister Name ‘;Rv Description Default [71 [6] [5] [4] [31 [2] [1] [0]

System Control Registers

SP Stack Pointer 0x07
DPL Data Pointer Low 0x00 DPTR][7:0]
DPH Data Pointer High 0x00 DPTR[15:8]
SYSCON_AR System Authority 0x00 AR
z om
m
" 8 2 @ £ =
4 e o Il w
SYSCON System Control 0x1D 5 ' ' ) ) o 8 o
— a
o' 3 3 8 ol ©
a o O @
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GW8316 Datasheet

Resister Name ‘;Rv Description Default [7] [6] [5] [4] [31 [2]1 [11 [0]
]
z o m
Y | z 9
> ) O o
SCCR System Clock Control 0x0C ' o ' ' ! Q ?,C,
¥ = x |
- O 2] X
O (%] ¥| (_l-)
o d 1)
(]
Power Control
LDO_EN: “1” Do not power down
LDO in SLEEP or STOP
FLASH_EN: “1” Do not power
down Flash in IDLE, SLEEP or - pd %
STOP a Y o
PCON PCON_CMD: Power controller 0x00 ' ' ' Ol 5 =
command a < 8
0: Wait for Interrupt 1 S o
1: Wait for Interrupt 2
2: IDLE
3: SLEEP
4: STOP
Others: Wait for Interrupt 1
o
B
R ' MCU DPTR Register Bank =)
DPTR_BANK W | Selection (Two Banks) 0x00 ) ) ) ) . ) ) -
[G]
=
XBANK 0x00
XOFFSET 0x00
PSW 0x00
ACC 0x00
B 0x00
CMX 0x00
- o e
R - : £ 8 38 2
SUB_CLKEN_H W Sub-block Clock Enable High 0x08 ' ' = = Q I ! %
o o S
R O o O
w
SUB_CLKEN_L Sub-block Clock Enable Low 0x10 ' o N g 14 ' ' '
S 2 v o 2
SUB_RESET_H \;"\‘/ Sub-block Reset High 0x00 . 2 2 e g
o o =)
o ~
SUB_RESET L R Sub-block Reset L 0x00 L% o g & &
| | W ub-block Reset Low X é 2 e % s s
~ ~
CHIPID_3 g CHIPID 0x00 CHIPID[31:24]
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Resister Name

CHIPID_2

CHIPID_1

CHIPID_O
INTERRUPT Registers

INT_OFFSET

XINT_EDGE

XINT_SR

IRQO

IENO

IPO

IRQ1

IEN1

IP1

IRQ2

IEN2

IP2

ILEVEL

=z == =7 OX OXW OX ==

=x

=x

=0 ==X =x =2

=x

S0 =X =X

Description

Interrupt Vector Base Address

Ext interrupt, edge interrupt
enable configuration for XINT[O]

Ext. interrupt status for XINT[0]

Interrupt Request 0

Interrupt Enable 0

Interrupt Priority O

Interrupt Request 1

Interrupt Enable 1

Interrupt Priority 1

Interrupt Request 2

Interrupt Enable 2

Interrupt Priority 2

Current Interrupt Level

Default

0x83

0x10

0xA0

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

[7]

INT_EN_GLOBAL

o

WDT

6 51 [4 [B1 [2 [
CHIPID[23:16]
CHIPID[15:8]
CHIPID[7:0]
IVS[15:8]
zZ
I-ul

T e
w
P4
'_

U)I

R e
w
zZ

o
(@]

,oEom § .
S < =
o
o,

—
<
(@]

(@)

_II
P4
I-IJI
'—

z
INT_PRIORITY[6:0]

x &

» e

L f f w

= & & =

[ [

INT_EN_LOCAL[14:7]
INT_PRIORITY[14:7]
o & K s

, i < < \ s

o = = =
o o
INT_EN_LOCAL[22:15]
INT_PRIORITY[22:15]

- - - - LEVEL[2:0]

[0]

POSEN

POS_ST

PWM2

December 2, 2025
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Resister Name ‘;Rv Description Default [7] [6] [5] [4] [31 [2]1 [11 [0]
GPIO Registers
R PO PO PO PO PO PO PO PO
PO W GPIO P07 ~ POO 0x00 7 6 5 4 3 2 1 0
R P1 | P1 P1 P1 P11 P11 P1 P1
P1 W GPIO P17 ~ P10 0x00 7 6 5 4 3 2 1 0
12C0 Registers
< 0 9z ¥ . .05
W 0x00 5 5 x = 2 <
12C0_CSR 12C0 Command Status
X = s L 1R
R - £8 2 8 35 35 8 -«
=
o = O < O n
12C0 Control pr 0 >
w
12C0_CTRL \g I2C_EN, IEN: Write Only 0x00 Ql E 5 ' ' ' % %
BUSY, TOP: Read Only I <§( m
R 12C0 Pre-divider
12C0_PRER W 12CO0 Freq. = 0x00 PRER
SCLK Freq. / (5 * (PRER + 1))
12C0_ADDR \?’ 12C0 Device Address 0x00 DEVADDR GC
12C0_DR \;'\!l 12C0 Data 0x00 DATA
12C0_TOR VI?/ 12C0 Time-out Value 0x00 TOR
N
W 0x00 ' ' ! ! ' ! ! g
12CS_CSR 12CS Command and Status
X mn w w
O L
R o0 £ + - 3 37 3 £
4 < (O] (2]
12CS_ADDR \;'\(l I12CS Slave Address 0x40 SLV_ADDR GC
'_
2
w
4 s = =) L % )
R ) ) ' @ o £ Q 73 9 E
12CS_CFG W 12CS Configuration Ox7F - 5 Lul <| UJI Cﬂl b4 q;l
= = L L w LIJl w
Wy z = w
'_
(]
12CS_DR VF\{, 12CS Data 0x00 DATA
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Resister Name

|2CS_SDA_DLY

PWM Registers

PWMO_PRED

PWMO_PLSPL

PWMO0_MODE

PWMO_PLSW1L

PWMO_PLSW1H

PWMO_PLSW2L

PWMO0_PLSW2H

PWM1_PRED

PWM1_PLSPL

PWM1_MODE

PWM1_PLSW1L

PWM1_PLSW1H

PWM1_PLSW2L

PWM1_PLSW2H

DSP Registers

DSP_CON

R
w

=x =2 =x

=x

S0 =X =X =X

=x =x

=x

S0 =X =X =X

Description

12CS Delay Configuration

PWMO Pre-divider

PWMO Pulse Period

PWMO Mode

PWMO Pulse Width 1

PWMO Pulse Width 1

PWMO Pulse Width 2

PWMO Pulse Width 2

PWM1 Pre-divider

PWM1 Pulse Period

PWM1 Mode

PWM1 Pulse Width 1

PWM1 Pulse Width 1

PWM1 Pulse Width 2

PWM1 Pulse Width 2

DSP Control

Default

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

[7]

INTDIS

EN

INTDIS

EN

[6]

MEAS

OPOL

MEAS

OPOL

[5]

MODE

MODE

[4 381 (21 [11 [0]

SDA_ODLY

SDA_IDLY

PREDI[5:0]

PLSP[7:0]

PLSP[12:8]

PLSW1[7:0]

PLSW1[12:8]

PLSW2[7:0]

PLSW2[12:8]

PREDI[5:0]

PLSP[7:0]

PLSP[12:8]

PLSW1[7:0]

PLSW1[12:8]

PLSW2[7:0]

PLSW2[12:8]
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Resister Name ‘;Rv Description Default [7] [6] [5] [4] [31 [2]1 [11 [0]
9 0 o
> 8 29
R 0x08 B o o o N | |ow
@ o 8 8
a a a
S < <
L
R 9 . . o
DSP_CMD DSP Command 0x00 S} o u o
w | P e
o > 4]
O N
DSP_DPTR VT/ DSP DMA Bank Selection 0x00 DPTR_BANK
R 2
DSP_SHIFT W DSP Shift Amount 0x00 ' ' ' T
%)
R z z pd
DSP_DWIDTH \w DSP Data Width 0x15 - - HI Hl HI
X > N
= z
R . ~ z
DSP_XPTR W DSP Operand X Pointer 0x00 v o
h =
= z
R . ~ z
DSP_YPTR W DSP Operand Y Pointer 0x00 v o
h $
R . =
DSP_ZPTR W DSP Result Z Pointer 0x00 v S
&
UART Registers
N4
R g =z ) R R
UARTO_CSR W UARTO Control and Status 0x00 g & o @ %) ><| 2
- =
5E 2 3 H
R g £ 2 § & w w £
UARTO_ISR W UARTO Interrupt Status 0x00 LZJ Lul I-L::l ml é o o 8
5 g o= g O
UARTO_IBRD \;F\(/ UARTO Baud Rate Divider 0x00 PCLK_SEL CLK_DIV
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Resister Name

UARTO_DR

UARTO_FBRD

TIMER Registers

T1IMR

T1RL

T1RH

WDTMR

WDTR

T3MR

T3RL

T3RH

SPC Registers

SPC_CSR

SPC_MATCH

CRC Registers

CRC_CON

CRC_DIN

=2 = =X SXU =X = ST =1 ==X

=1 ==

==X

=0 =X

Description

TX/RX Data

Fractional Baud Rate Divider

Timer1 Mode Control

Timer1 Time

Timer1 Time

Watch Dog Timer Mode

Watch Dog Timer Time

Timer3 Mode Control

Timer3 Time

Timer3 Time

Scan Period Control and Status

If MATCH_BW=0, Scan Period
Expiration Status of Each
Channel

If MATCH_BW=1, Scan Period
Expiration Status of Current
Channel

CRC Control

CRC Data

Default

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

[7]

INT_STATE

[61 [8]

[4 381 (21 [11 [0]

DATA
FBRD[7:0]
l_
Z
PCLK_SEL O ME  EN
[a]
[v4
T1R[7:0]
T1R[15:8]
]
2, x I z
x a & i
) 4
o
'_
Z
PCLK_SEL O ME  EN
[m]
[v4
T3R[7:0]
T3R[15:8]
O o
5 Q % z 3 i
| [m) | Ll | n
w (@) I | prd S Z
%) | O = (@) < w
) P = zZ | o
= L < = =
a = z
_ CH CH CH CH CH CH
5 3 2 1 0
T
©
. - - . - T <
=
TARGET TYPE 0 EN

DIN[7:0]
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Resister Name ‘;Rv Description Default [71 [6] [5] [4] [31 [2] [1] [0]
CRC_L N CRCLow 0x00 CRC[7:0]
CRC_H \Z CRC High 0x00 CRC[15:8]
XSFR Registers
Resister Name \TV Description Default [7] [6] [5] [4] [31 [2]1 [11 [0]
GPIO Registers
POPINMUX_H & GPIO Port 0 Pinumx PO7 ~ P04 0x50 P07 P06 P05 P04
POPINMUX_L \;'\‘, GPIO Port 0 Pinumx P03 ~ P00 0x00 P03 P02 PO1 P00
P1PINMUX_H & GPIO Port 1 Pinumx P17 ~ P14 0x00 P17 P16 P15 P14
P1PINMUX_L \;'\‘, GPIO Port 1 Pinumx P13 ~ P10 0x00 P13 P12 P11 P10
PO_DS_H V'T, ggﬁo‘r%? Pg‘(’)izg Strength OXAA P07 P06 P05 P04
PO_DS_L 5 gsr'go'r%g Pg‘ggg Strength OXAA P03 P02 P01 P00
osn  § EoRmobsmemen e L L
P1 DS L \;'\‘/ gsr']f:o'rgr} ;? Prpi‘fgg Strength 0X0A ; ; P11 P10
PO_DIR \;Rv GPIO Port 0 direction control 0x00 P70 PGO P50 P40 PSO PZO P10 POO
P1_DIR \Z GPIO Port 1 direction control 0x00 P71 P61 P51 T P; P21 P11 PO1
PO_PE \;Rv GPIO Port 0 pull-up/down enable 0x00 P70 PGO P50 P40 PSO PZO P10 POO
P1_PE N GPIOPort 1 pullupidown enable  0x02 Pa1 F;_: A P; A '301
PO PS \;r\!/ SGeTég il;c:rt 0 pull-up/down 0x00 P70 PGO P50 P40 P30 on P10 POO
p1_pPS R Selgil;gm pull-up/down o0 P P61 F;1 P P31 PP PO1
PO DB VIT/ cc);nFl’Io?f CF:’C()):[r(C))IDebounce Filter 0x03 P70 Pao P50 P40 F;O P20 P10 F(')o
P1 DB R cC);nF;Io?f Port 1 Debounce Fiter s P1OPTOPTOPLOPTOP1PTP
PO_DB_CNT & | Shio Port 0 Debounce Filter 02 - - - - DB_CNT
P1_DB_CNT W | SPiQ Port 0 Debounce Filter 02 - - - - DB_CNT
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Resister Name ‘;Rv Description Default [7] [6] [5] [4] [31 [2]1 [11 [0]
Select Timer 1/3 Capture Signal
Source
SEL1: capture signal source for
R Timer 1, 0 — disable, 1 - P0[2], 2
SEL_CAPTURE w - P[5], 3 — P[6] 0x00 - - - - SEL3 SEL1
SELS3: capture signal source for
Timer3, 0-disable, 1-P1[0], 2-
OSCHS divided pulse, 3-OSCLS
divided pulse
Pin Exchange Control
UARTO: ‘1’ exchanges
UART_RXD/UART_TXD
12C0: ‘1’ exchanges 12C0
R SCLO/SDAO 2 5 o o B2
PIN_XCHG w  12CS: ‘1’ exchanges 12CS 0x00 - - - o o Q Q E(C
SSCL/SSDA = - = - S
T1P1: ‘1’ exchanges
TIMER1_O/PWMO1_lO outputs
P110SC: ‘1’ exchanges
PWM11_IO/OSCLS_O outputs
DMA Registers
DMA CH2 SRC H R DMA Channel2 Source Address ox00 | - - SRC_PTR[13:8]
W | High Bits
DMA CH2 SRC_L [~ DMAChannel2 Source Address g, SRC_PTRI[7:0]
W  Low Bits
o
ol
DMA_CH2_TX_CTRL \;F\(l DMA Channel2 TX Control 0x00 g C_N_MINUS_1[6:0]
=)
Q|
DMA_CH2_TXSEL \;F\!l DMA Channel2 TX Select 0x00 - - - - - T)[(T_%?L
R  DMA Channel2 Destination .
DMA_CH2_DST_H W Address High Bits 0x00 - - DST_PTR[13:8]
R ' DMA Channel2 Destination .
DMA_CH2 DST_L W Address Low Bits 0x00 DST_PTR[7:0]
o]
ol
DMA_CH2_RXCTRL \Z DMA Channel2 RX Control 0x00 g C_N_MINUS_1[6:0]
=)
o
DMA_CH2_RXSEL \Z DMA Channel2 RX Select 0x00 - - - - - R)[(Tgf L
PWM Registers
PWM_PLSW1_H (R; - 0 WIDTH[12:8]
PWM1 input pulse width
PWM_PLSW1_L g - WIDTH[7:0]
PWM_PLSW2_H g - 0 WIDTH[12:8]
PWM2 input pulse width
PWM_PLSW2_L g - WIDTH[7:0]
PWM_PLSW3_H g PWM3 input pulse width - 0 WIDTH[12:8]
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Resister Name

PWM_PLSW3 L

PWM_PLSW4 H

PWM_PLSWA4_L

PRX Registers

INTOUT_SRC

==

oOx Ox O=

R
w

Description

PWM4 input pulse width

INT_OUT Pin Source

RESET: ‘1’ connects INT_RESET
signal to INT_OUT

DETECT: ‘1’, ‘connects
INT_DETECT to INT_OUT
RELEASE: if ‘1’, ‘proximity
released’ will forward to
INT_OUT

COMP_DONE: if ‘1", ‘offset
capacitance compensation done’
status will forward to INT_OUT
CONV_DONE: if ‘1, ‘capacitance
conversion done’ status will
forward to INT_OUT
STARTUP_DET: if ‘1’

‘proximity detected on start-up’
status will forward to INT_OUT
AUTO_SET: internal Int_detect,
int_release, int_comp_done, and
int_startup_det are loaded into
INT_DETECT, INT_RELEASE,
INT_COMP_DONE, and
INT_STARTUP_DET
respectively, and then cleared to
0

0x00

Int_detect is set to 1 when
software sets DETECT1_BW
from O to 1

Int_release is set to 1 when
software ckears DETECT1_BW
from1to 0

Int_comp_done is set to 1 when
software clears
COMP_PENDING_BW from 1 to
0

Int_sup_det is set to 1 when
software sets (or clears)
STARTUP_DET_BW from 0 to 1
(or 1to 0)

Default

[71 [61 51 [4 [B1 [21 [1]

WIDTH[7:0]

0 WIDTH[12:8]

WIDTH[7:0]

RESET(READY)
DETECT
RELEASE
COMP_DONE
CONV_DONE
STARTUP_DET

[0]

(WO)

AUTO_SET
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Resister Name

INTOUT_EN

CUR_CH

DETECT1

DETECT1_BW

DETECT2

DETECT2_BW

DETECT3

DETECT3_BW

DETECT4

DETECT4_BW

COMP_PENDING

COMP_PENDING_B

W

STARTUP_DET

STARUP_DET_BW

INIT_PENDING

R
w

=2

S0 =X =SV =X SV S SN0 S0 S| S0 S0 =X =X =0

Description

INT_OUT Pin Source Enable

RESET:’1" enables RESET
interrupt

DETECT:’1’ enables DETECT
interrupt

RELEASE: ‘1’ enables RELEASE
interrupt

COMP_DONE: ‘1’ enables
COMP_DONE interrupt
CONV_DONE: ‘1’ enables

RESET: ‘1’ connect INT_RESET
signal to INT_OUT

DETECT: if ‘1°, ‘proximity 0x00
detected’ status will forward to
INT_OUT

RELEASE: if ‘1’, ‘proximity
released’ will forward to
INT_OUT

COMP_DONE: if ‘1", ‘offset
capacitance compensation done’
status will forward to INT_OUT
CONV_DONE: if ‘1, ‘capacitance
conversion done’ status will
forward to INT_OUT
STARTUP_DET: if ‘1’

‘proximity detected on start-up’
status will forward to INT_OUT

Current Channel Number 0x00

Proximity Detected, Threshold1 0x00

Proximity Detected, Threshold1,
Bit Wise 0x00
Proximity Detected, Threshold2 0x00

Proximity Detected, Threshold2
Bit Wise 0x00
Proximity Detected, Threshold3 0x00

Proximity Detected, Threshold3
Bit Wise 0x00
Proximity Detected, Threshold4 0x00

Proximity Detected, Threshold4

Bit Wise 0x00

Comparator Output Pending 0x00

Comparator Output Pending, Bit

Wise 0x00

Startup Detected 0x00
Startup Detected, Bit Wise 0x00

Initialize Pending 0x00

Default

[7]

RESET(READY)

[6]

DETECT

51 [ [B1 [2 01 [0]

RELEASE
COMP_DONE
CONV_DONE

STARTUP_DET

INT_OD
INT_POL

CUR_CH[2:0]

CH CH CH CH CH  CH
5 4 3 2 1 0

CH
X

CH CH CH CH CH  CH
5 4 3 2 1 0

CH
X

CH CH CH CH CH CH
5 4 3 2 1 0

CH
X

CH CH CH CH CH CH
5 4 3 2 1 0

CH
X

CH CH CH CH CH CH
5 4 3 2 1 0

CH
X

CH CH CH CH CH CH
5 4 3 2 1 0

CH
X

CH CH CH CH CH CH
5 4 3 2 1 0
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Resister Name ‘;Rv Description Default 61 [51 [4] [31 [21 [11 [0]
R . . g CH
INIT_PENDING_BW W Initialize Pending, Bit Wise 0x00 - - - - - - <
SCAN_PERIOD_0O \;T/ Scan Period for CHO/1 0x00 CH1 - CHO
SCAN_PERIOD _1 VITI Scan Period for CH2/3 0x00 CH3 - CH2
SCAN_PERIOD_2 \;T/ Scan Period for CH4/5 0x00 CH5 - CH4
R
- W 0x00 - - -
DOZE_PERIOD_0 \;F\!l Doze Period for CHO/1 0x00 CH1 - CHO
DOZE_PERIOD_1 VT/ Doze Period for CH2/3 0x00 CH3 - CH2
DOZE_PERIOD_2 \;F\!l Doze Period for CH4/5 0x00 CH5 - CH4
R
- W 0x00 - - -
G_SCAN_PERIOD_H \;F\(/ Global Scan Period upper bits 0x00 - - G_SCAN_PERIOD[12:8]
G_SCAN_PERIO_L \;Rv Global Scan Period lower bits 0x00 G_SCAN_PERIOD[7:0]
R CH CH CH CH CH CH
CH_EN W Channel Enable 0x00 - 5 4 3 5 1 0
CH_EN_BW \;RV Channel Enable, Bit Wise 0x00 - - - - - - CXH
R CH CH CH CH CH CH
COMP_EN W Comparator Enable 0x00 - 5 4 3 5 1 0
R - CH
COMP_EN_BW W Comparator Enable, Bit Wise 0x00 - - - - - - X
PRST_CS_OEB_IDLE Y gts PAD OEB Preset at IDLE OX7F CS_OEB_IDLE[6:0]
ate
PRST CS_OUT IDLE R = CS PAD OUT Presetat IDLE 0x00 CS_OUT _IDLE6:0]
W  State
R | Preset
PRST_CHO_CONN_O W  CSx CONNy[20] (x=cs pin 0x00 CS1_CONNO - CS0_CONNO
R index, y=channel index)
PRST_CHO_CONN_1 W 3'h1:hi-z 0x00 CS3_CONNO - CS2_CONNO
3’h2:L
R 3h3:H
3’h5: connect to active shield
R driver output
PRST_CHO_CONN_3 W Others: OEB_IDLE and 0x00 - - -
OUT_IDLE
R | Preset
PRST_CH1_CONN_O W  CSx _CONNy[20] (x=cs  pin 0x00 CS1_CONN1 - CSO0_CONN1
R index, y=channel index)
PRST_CH1_CONN_1 3'h1:hi-z 0x00 CS3_CONN1 - CS2_CONN1
W ghoL
R 3h3:H
3’'h5: connect to active shield
R driver output
PRST_CH1_CONN_3 W Others: OEB_IDLE and 0x00 - - -
OUT_IDLE
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Resister Name ‘;Rv Description Default [7] [6] [5] [4] [31 [2]1 [11 [0]
R  Preset
PRST_CH2_CONN_O W  CSx CONNy[2:0] (x=cs pin 0x00 - CS1_CONN2 - CS0_CONN2
R index, y=channel index)
PRST_CH2_CONN_1 W 3'h1:hi-z 0x00 - CS3_CONN2 - CS2_CONN2
3’h2:L
R 3h3:H
PRST_CHZ_CONN_Z W 3’h4: connect to CVC input 0x00 - CSS_CONNZ - CS4_CONN2
3’h5: connect to active shield
R driver output
PRST_CH2_CONN_3 W Others: OEB_IDLE and 0x00 - - - -
OUT_IDLE
R | Preset
PRST_CH3_CONN_O0 W  CSx_CONNy[20] (x=cs pin 0x00 - CS1_CONN3 - CS0_CONN3
R index, y=channel index)
PRST_CH3_CONN_1 W 3'h1:hi-z 0x00 - CS3_CONN3 - CS2_CONN3
3’h2:L
R 3h3:H
PRST_CH3_CONN_2 w 3’h4: connect to CVC input 0x00 - CSS_CONN3 - CS4_CONN3
3’h5: connect to active shield
R driver output
PRST_CH3_CONN_3 W Others: OEB_IDLE and 0x00 - - - -
OUT_IDLE
R  Preset
PRST_CH4_CONN_O W  CSx CONNy[20] (x=cs pin 0x00 - CS1_CONN4 - CS0_CONN4
R index, y=channel index)
PRST_CH4 _CONN_1 W 3'h1:hi-z 0x00 - CS3_CONN4 - CS2_CONN4
3’h2:L
R 3h3H
PRST_CH4_CONN_2 w 3’h4: connect to CVC input 0x00 - CSS_CONN4 - CS4_CONN4
3’h5: connect to active shield
R driver output
PRST_CH4 _CONN_3 W Others: OEB_IDLE and 0x00 - - - -
OUT_IDLE
R | Preset
PRST_CH5_CONN_O0 W  CSx CONNy[2:0] (x=cs pin 0x00 - CS1_CONN5 - CS0_CONN5
R index, y=channel index)
PRST_CH5_CONN_1 W 3'h1:hi-z 0x00 - CS3_CONNS5 - CS2_CONN5
3’h2:L
R 3h3:H
PRST_CHS_CONN_Z W 3’h4: connect to CVC input 0x00 - CSS_CONNS - CS4_CONN5
3’'h5: connect to active shield
R driver output
PRST_CH5 _CONN_3 W Others: OEB_IDLE and 0x00 - - - -
OUT_IDLE
R
- W 0x00 - - - -
R
- W 0x00 - - - -
= -
- W 0x00 - - - -
R
- W 0x00 - - - -
R . . CH CH CH CH CH CH
PRST_SHIELD_EN W Preset, Active Shield Enable 0x00 - - 5 4 3 5 1 0
PRST_SHIELD_STR_ | R @ Preset, Active Shield Strengh
0 W Channel 0/1/2/3 0x00 CH3 CH2 CH1 CHO
PRST_SHIELD_STR_ R  Preset, Active Shield Strengh ) )
1 W Channel 4/5 0x00 CH5 Ch4
CS_OEB R = CS PADs output enable, Active OXTF CS_OEB[7:0]
W  Low
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Resister Name

CS_ouT

CS_AE

IOCNT_A

IOCNT_B

IOCNT_C

PRST_AFE_GAIN_
CHO

PRST_AFE_GAIN_
CH1

PRST_AFE_GAIN_
CH2

PRST_AFE_GAIN_
CH3

PRST_AFE_GAIN_
CH4

PRST_AFE_GAIN_
CH5

AFE_GAIN

PRST_CVC_D_CHOH

PRST_CVC_D_CHOL

PRST_CVC_D_CH1H

PRST_CVC_D_CHIL

PRST_CVC_D_CH2H

PRST_CVC_D_CH2L

PRST_CVC_D_CH3H

PRST_CVC_D_CH3L

PRST_CVC_D_CH4H

PRST_CVC_D_CHA4L

==

S0 =10 =X

=x

S0 =X =XV SN0V SO SV SN0 S0 S S0 S0 SV S0 S S0 XU SXHV =S =X

Description

CS PADs output value

CS PADs analog 10 enable

Preset, Connect CS to Active
shield

Strength Trim[1:0]
Active Shield Enable
Connect CS[3:0] to BOUTI[3:0]

Connect CS to CVC (or ADC)

Preset ADC/AFE Gain for
Channel 0

Preset ADC/AFE Gain for
Channel 1

Preset ADC/AFE Gain for
Channel 2

Preset ADC/AFE Gain for
Channel 3

Preset ADC/AFE Gain for
Channel 4

Preset ADC/AFE Gain for
Channel 5

ADC/AFE Gain
Preset CVC DAC value for ChO,
upper bits

Preset CVC DAC value for ChO,
lower bits

Preset CVC DAC value for Ch1,
upper bits

Preset CVC DAC value for Ch1,
lower bits

Preset CVC DAC value for Ch2,
upper bits

Preset CVC DAC value for Ch2,
lower bits

Preset CVC DAC value for Ch3,
upper bits

Preset CVC DAC value for Ch3,
lower bits

Preset CVC DAC value for Ch4,
upper bits

Preset CVC DAC value for Ch4,
lower bits

Default

0x00

0x00

0x00

0x00

0x00

0x04

0x04

0x04

0x04

0x04

0x04

0x04

0x04

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

[7]

[6]

[1:0]

STR_TRIM

51 [ Bl 2 M

CS_OUT[6:0]
CS_AE[6:0]
IOCNT_A[6:0]

zZ

I-ul

[a)

1

i

T IOCNT_B[3:0]

[11]

=

'_

Q

<C

IOCNT_C[6:0]
AD
oG CHO_CGAIN[4:0]
AD .
oG CH1_CGAIN[4:0]
AD .
oG CH2_CGAIN[4:0]
AD .
oG CH3_CGAIN[4:0]
AD
oG CH4_CGAIN[4:0]
AD .
oG CH5_CGAIN[4:0]
AD .
oG CGAIN[4:0]

CHO_CVC_D[13:8]

CHO_CVC_D[7:0]

CH1_CVC_D[13:8]

CH1_CVC_D[7:0]

CH2_CVC_D[13:8]

CH2_CVC_D[7:0]

CH3_CVC_D[13:8]

CH3_CVC_D[7:0]

CH4_CVC_D[13:8]

CH4_CVC_D[7:0]

[0]

December 2, 2025

Gwanak Analog

Page |27



HE GWANAK
 ANALOG

GW8316 Datasheet

Resister Name

PRST_CVC_D_CH5H

PRST_CVC_D_CH5L

CVC_D_H

CcvC D L

PRST_FS_DSM_CH0

PRST_FS_DSM_CH1

PRST_FS_DSM_CH2

PRST_FS_DSM_CH3

PRST_FS_DSM_CH4

PRST_FS_DSM_CH5

AFEC_FS_DSM

AFEC_FS_CAL

PRST_DSM_OSR_0

PRST_DSM_OSR_1

PRST_DSM_OSR_2

AFEC_DSM_OSR

AFEC_CLK_PH

AFEC_SAR_CFG

AFEC_DSM_OFFSET
H

==

2 2P =W EZHV EWVW X D EX X XD X XD 2D XV =D 2T

=

=P == =

=x

Description

Preset CVC DAC value for Ch5,
upper bits

Preset CVC DAC value for Ch5,
lower bits

CVC DAC value, upper bits

CVC DAC value, lower bits

Preset DSM ADC Sampling
Frequency for ChO

Preset DSM ADC Sampling
Frequency for Ch1

Preset DSM ADC Sampling
Frequency for Ch2

Preset DSM ADC Sampling
Frequency for Ch3

Preset DSM ADC Sampling
Frequency for Ch4

Preset DSM ADC Sampling
Frequency for Ch5

DSM ADC Sampling Frequency

Calibration Sampling Frequency

Preset DSM ADC Oversampling
Ratio for Ch0

Preset DSM ADC Oversampling
Ratio for Ch1

Preset DSM ADC Oversampling
Ratio for Ch2

DSM ADC Oversampling Ratio

Conversion and Calibration
Clock Phase Register

SAR ADC Configuration
FS_SAR: Sampling Frequency,
16 MHz/ (2" FS_SAR)
SMPL_LEN: Sampling Duration,
0=1.5ps,1=3 us

SMPL_NEG: Sampling clock
edge selection, 0 = positive
edge, 1 = negative edge
DUMMY_EN: Dummy Sampling
Enable, 0 = disable, 1 = enable

DSM_OFFSET: DSM ADC offset
compensation, -2048 ~ 2047

Default

0x00

0x00

0x00

0x00

0x00

0x00

0x03

0x03

0x03

0x03

0x03

0x03

0x03

0x03

0x09

0x55

0x55

0x55

0x55

0x44

0x00

0x00

[7]

CAL_PH2

[6]

CAL_PH1

51 [ Bl 12

[l

CH5_CVC_D[13:8]

CH5_CVC_D[7:0]

CVC_D[13:8]

CVC_D[7:0]

CHO_FS_DSM[7:0]

CH1_FS_DSM[7:0]

CH2_FS_DSM[7:0]

CH3_FS_DSM[7:0]

CH4_FS_DSM[7:0]

CH5_FS_DSM[7:0]

AFEC_FS_DSM[7:0]

AFEC_FS_CAL[7:0]

CH1_DSM_OSR CHO_DSM_OSR
CH3_DSM_OSR CH2_DSM_OSR
CH5_DSM_OSR CH4_DSM_OSR

[0]

AFEC_DSM_OSR
CONV_

CONV_
PH2

DUMMY_EN

SAMPLE_NEG
SAMPLE_LEN

PH1

FS_SAR

DSM_OFFSET[11:8]
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Resister Name

AFEC_DSM_OFFSET
L

AFEC_DSM_GAIN_H

AFEC_DSM_GAIN_L

AFEC_SAR_OFFSET
_H

AFEC_SAR_OFFSET
L

AFEC_SAR_GAIN_H

AFEC_SAR_GAIN_L

CMD

AFEC_DMA_ADDR_H

AFEC_DMA_ADDR_L

AFEC_ADCOUT 3

AFEC_ADCOUT 2

AFEC_ADCOUT 1

AFEC_ADCOUT 0

==

S0 =X =X =WV =WV =V =X

OX O O O =410 =X

Description

DSM_GAIN:
£’0.0000000000 ~
b'1.1111111111

SAR_OFFSET: SAR ADC offset
compensation, -2048 ~ 2047

SAR_GAIN:
£’0.0000000000 ~
b'1.1111111111

CMD_LOAD_PRESET

[7:0] = b’00, Write,

Load values on preset registers
to specific registers

AFE: ‘1’ — load presets to
AFE_GAIN, CVC_D, FS_DSM,
DSM_OSR registers

CS: ‘1’ load presets to CS_OEB,
CS_OUT, CS_AE, A, C,
SHIELD_STR registers

CS_IDLE: ‘1’ — load presets
CS_OEB_IDLE, CS_OUT_IDLE
to CS_OEB, CS_OUT and load 0
to CS_AE,A,C

CMD_CONVERSION
[7:0] = b’10, Write
Do signal read

CMD_CALIBRATION
[7:0] = b’11, Write
Do calibration read

DMA_EN: DMA enable,
0: disable, 1:enable
DMA_BE: DMA begin

1: begin

INT_EN: Interrupt enable
0: disable, 1: enable

DMA_ADDR: DMA address

ADC Data Output

Default

0x00

0x04-

0x00

0x00

0x00

0x04

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

[7]

[6]

51 [ [B1 [2 01 [0]

DSM_OFFSET[7:0]

GAIN[10:8]

GAIN[7:0]

SAR_OFFSET[11:8]

SAR_OFFSET[7:0]

. GAIN[10:8]
GAIN[7:0]
i1} =
i al 2
< " T
O o
z  w
oo & >
< < | o)
= = = n
a o =
w
E| @, & %
< < |_| [a]
= = = n
a a =

o
o
o
o
o
BUSY

DMA_ADDR[15:8]

DMA_ADDR(7:0]

ADCOUT[31:24]

ADCOUT[23:16]

ADCOUT[15:8]

ADCOUT[7:0]
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Resister Name ‘;Rv Description Default [7] [6] [5] [4] [31 [2]1 [11 [0]
AFEC_DSMACC_3 g 0x00 DSMACCI[31:24]
AFEC_DSMACC_2 g 0x00 DSMACCI[23:16]

DSM ADC DATA Accumulation
R Output
AFEC_DSMACC_1 o 0x00 DSMACCI[15:8]
AFEC_DSMACC_O0 g 0x00 DSMACC][7:0]
AFEC SARACC H R 0x00 SARACC[15:8]
O SARADC DATA Accumulation
R Output
AFEC_SARACC_L o 0x00 SARACCI7:0]
AFEC—CAHLRESULT— g X0 0 0 CALRESULT[13:8]
Calibration Result Output
AFEC_CALRESULT_L g 0x00 CALRESULT([7:0]
AFE Block Control
ADC_SEL: ADC Input Selection
0: CVC, 1: PAD,
2: TS, 3: (vDDD,VCOM)
TS_PDB: TS power control,
0: power down, 1: power up 15) 8
= m o 2 73 o
. = a o g
AFE_BLK_EN R ' DS_PDB: DSM ADC power 0x00 ) B)J a c o | E
W | control, I 1) 1) Z o 0]
0: power down, 1: power up Q = a] O 5 2
CAL_PDB: Calibrator power < o
control,
0: power down, 1: power up
CVC_PDB: CVC power control,
0: power down, 1: power up
BIASGEN_PDB: bias generator
power control
0: power down, 1: power up
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11 Applications

11.1 Typical Application

27v~36V
GWS8316 N\
00
- = =
M
Cs51 vDD T g T
T 0.1pF
Ccs2 INT_OUT *
12C
Cs3 SCL ¢ Compatible
Host
Controller
cs4 SDA
Qﬁ css Vss
Figure 6 Typical Application Example
11.2 Guidelines for external component selection
Symbol Description Note MIN TYP MAX UNIT
Cvop Supply Voltage Decoupling Capacitor m:ﬂ g(%l\?/tr};ﬁ;g 0.1 uF
ReuLLue Host Interface Pull-up Resistors 4.7 kQ
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12 Package Information

12 DFN Package

PIN #1
—_—
1
5
6
TOP VIEW
<
— —
[
SIDE VIEW
Notes

1. All dimensions are in millimeters.
2.Nis the total number of terminals.

=

The location of the marked terminal #1 identifier is within the hatched area.
4.ND and NE refer to the number of terminals on each D and E side respectively.

Dimension b applies to the metallized terminal and is measured between

0.15 mm and 0.30 mm from the terminal tip. The terminal has a radius on the

other end of it, dimension b should not be measured in that radius area.

/B\Coplanarity applies to the terminals and all other bottom surface metallization.

16 QFN Package

[D]
16 15 14 13
PIN #1

1 12
2 1
3 10
4 9

5 3 7 3

TOP VIEW

) Iy
= 0 0.0 [ =
&

SIDE VIEW

TERMINAL

TP

Dimension Table

Symbol Min Typ. Max. Note
A 0.45 0.50 055
AL 0.00 0.02 0,05
A3 0.127 Ref.
b 0.15 0.20 0.25 5
o 180 BSC
3 2.10 85C
e 0.40 BSC
K 020 [ - T -
L 03 | o040 [ oso0
N 12 2
ND 1 4
NE 5 4
D2
— 1
16 15 14 13
AN AN Ay AN
| | | | | | | |
[ { ; L | L |
L 2
2T \

T T | 3 T
' ' ' ' ' ' ' '
}W ‘J }W ‘)‘ }W ‘J }W ‘)‘
5 6 7 8
Dimension Tabl
Symbol Min. Yp. | Max.
A 070 | .75 | ___0.80
AL 000 | 02| 005
A3 0.203 REF
b 020 | 025 | 030
b1 0.15 REF
D 4 50
D2 2 20
E .4 50
E2 2 20
e 0.60 BSC
L 035 | 040 | 045
5} 0.05 REF
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Notice

10.

11.

12.

13.
14.

15.

Corporate Headquarters

The descriptions of circuits, software, and other related information in this document are solely meant to demonstrate how
semiconductor products operate and provide examples of their applications. You hold complete responsibility for
incorporating or using the circuits, software, and information in designing your own product or system.

Gwanak Analog takes no responsibility for any losses or damages suffered by you or third parties resulting from the
utilization of these circuits, software, or information.

Gwanak Analog explicitly disclaims any responsibility or liability for infringement or any other claims related to patents,
copyrights, or other intellectual property rights of third parties, resulting from the use of Gwanak Analog products or
technical information described in this document. This includes, but is not limited to, product data, drawings, charts,
programs, algorithms, and application examples.

This document does not grant any form of license, whether explicit, implicit, or otherwise, under any patents, copyrights, or
other intellectual property rights owned by Gwanak Analog or any other party.

It is your responsibility to identify and obtain any necessary licenses from third parties for the legal import, export,
manufacturing, sales, use, distribution, or any other actions involving products that incorporate Gwanak Analog products, if
such licenses are required.

You are prohibited from making any changes, modifications, copies, or reverse engineering of Gwanak Analog products,
whether partially or entirely. Gwanak Analog takes no responsibility for any losses or damages suffered by you or third
parties resulting from such actions of alteration, modification, copying, or reverse engineering.

No semiconductor product can guarantee absolute security. Despite any security measures or features incorporated into
Gwanak Analog hardware or software products, Gwanak Analog holds no liability for any vulnerabilities or security
breaches, including unauthorized access or usage of Gwanak Analog products or systems utilizing them. Gwanak Analog
does not provide assurance or guarantee that Gwanak Analog products or systems created with them will be immune to
issues like corruption, attacks, viruses, interference, hacking, data loss or theft, or other security intrusions. Gwanak Analog
disclaims all responsibility and liability associated with vulnerability issues. Additionally, to the extent permitted by
applicable law, Gwanak Analog disclaims all warranties, whether expressed or implied, regarding this document and any
related software or hardware, including but not limited to warranties of merchantability or fitness for a particular purpose.
While Gwanak Analog strives to enhance the quality and reliability of its products, semiconductor products possess
inherent characteristics, such as a certain failure rate and potential malfunctions under specific usage conditions. Unless
explicitly specified as high-reliability products or intended for harsh environments in Gwanak Analog data sheets or other
official documents, Gwanak Analog products do not incorporate radiation-resistant design. It is your responsibility to
implement safety precautions to mitigate the risk of bodily harm, injuries, damage, or public hazards resulting from failures
or malfunctions of Gwanak Analog products. These safety measures may include hardware and software safety design, such
as redundancy, fire control, malfunction prevention, appropriate measures to address aging degradation, or other suitable
actions. Since evaluating microcomputer software independently is challenging and impractical, you are accountable for
assessing the safety of the final products or systems manufactured by you.

For specific information regarding environmental concerns related to Gwanak Analog products, kindly get in touch with a
Gwanak Analog sales office. It is your responsibility to conduct a thorough investigation and ensure compliance with
relevant laws and regulations pertaining to the usage or inclusion of controlled substances, including but not limited to the
EU RoHS Directive. Gwanak Analog takes no responsibility for any damages or losses incurred due to your failure to comply
with applicable laws and regulations.

Gwanak Analog products and technologies must not be utilized or included in any products or systems that are prohibited
by domestic or foreign laws or regulations. You are required to adhere to export control laws and regulations imposed by
governments of countries that assert jurisdiction over the parties involved or the transactions taking place.

The buyer, distributor, or any party involved in the distribution, sale, or transfer of Gwanak Analog products to a third party
is responsible for informing the third party in advance about the contents and conditions specified in this document.

The content of this document cannot be reproduced, copied, or duplicated, either fully or partially, without obtaining prior
written consent from Gwanak Analog.

If you have any inquiries about the information provided in this document or Gwanak Analog products, please reach out to a
Gwanak Analog sales office for assistance.

Contact Information

Gwanak Analog Co., Ltd, 1 Gwanak-ro, Gwanak-gu,
Seoul National University Research Park, FL 5, Seoul,
Korea 08826

Trademarks

Gwanak Analog and Gwanak Analog logo are trademarks
of Gwanak Analog Company. All trademarks and
registered trademarks are the property of their
respective owners.

For further information on a product, technology, the
most up-to-date version of a document, or your nearest
sales office, please visit:

www.gwanakanalog.com
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