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1 General Description

The Holtek HT32F61030 device is a high performance, low power consumption 32-bit microcontroller
based around an Arm® Cortex®-MO+ processor core. The Cortex®-M0+ is a next-generation processor
core which is tightly coupled with Nested Vectored Interrupt Controller (NVIC), SysTick timer and
including advanced debug support.

The device operates at a frequency of up to 16 MHz to obtain maximum efficiency. It provides 32
KB of embedded Flash memory for code/data storage and 2 KB of embedded SRAM memory for
system operation and application program usage. A variety of peripherals, such as ADC, I°C, UART,
SPI, SCTM, BFTM, RTC, WDT and SW-DP (Serial Wire Debug Port), etc., are also implemented in
the device. Several power saving modes provide the flexibility for maximum optimization between
wakeup latency and power consumption, an especially important consideration in low power
applications.

The device integrates USB Power Delivery (PD) PHY communication protocols and are compliant
with USB PD 3.1/PPS specification.

The above features ensure that the device is suitable for use in a wide range of PD applications,
especially in areas such as power bank, car charger and various products powered by PD protocol.

arm CORTEX
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2 Features

Core

m 32-bit Arm® Cortex®-MO+ processor core

m Up to 16 MHz operating frequency

m Single-cycle multiplication

m Integrated Nested Vectored Interrupt Controller (NVIC)

m 24-bit SysTick timer

The Cortex®-MO0+ processor is a very low gate count, highly energy efficient processor that is
intended for microcontroller and deeply embedded applications that require an area optimized,

low-power processor. The processor is based on the ARMv6-M architecture and supports Thumb®
instruction sets, single-cycle I/O ports, hardware multiplier and low latency interrupt respond time.

On-Chip Memory

m 32 KB on-chip Flash memory for instruction/data and option byte storage
m 2 KB on-chip SRAM
m Supports multiple boot modes

The Arm®™ Cortex®-MO+ processor access and debug access share the single external interface to
external AHB peripherals. The processor access takes priority over debug access. The maximum
address range of the Cortex®-MO+ is 4 GB since it has a 32-bit bus address width. Additionally,
a pre-defined memory map is provided by the Cortex®-MO0+ processor to reduce the software
complexity of repeated implementation by different device vendors. However, some regions are
used by the Arm® Cortex®-MO+ system peripherals. Refer to the Arm® Cortex®-MO0+ Technical
Reference Manual for more information. Figure 2 in the Overview chapter shows the memory map
of the device, including code, SRAM, peripheral and other pre-defined regions.

Flash Memory Controller - FMC

m 32-bit word programming with In System Programming (ISP) and In Application Programming
(IAP)
m Flash protection capability to prevent illegal access

The Flash Memory Controller, FMC, provides all the necessary functions for the embedded on-chip
Flash Memory. The word programming/page erase functions are also provided.

Reset Control Unit — RSTCU

m Supply supervisor
e Power On Reset / Power Down Reset — POR / PDR
e Brown-out Detector — BOD
e Programmable Low Voltage Detector — LVD

The Reset Control Unit, RSTCU, has three kinds of reset, a power on reset, a system reset and an
APB unit reset. The power on reset, known as a cold reset, resets the full system during power up.
A system reset resets the processor core and peripheral IP components with the exception of the
SW-DP controller. The resets can be triggered by external signals, internal events and the reset
generators.

Rev. 1.00
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Clock Control Unit - CKCU

m External 4 to 16 MHz crystal oscillator

m External 32.768 kHz crystal oscillator

m Internal 16 MHz RC oscillator trimmed to +1 % accuracy at 25 °C operating temperature
m Internal 32 kHz RC oscillator

m Independent clock divider and gating bits for peripheral clock sources

The Clock Control Unit, CKCU, provides a range of oscillator and clock functions. These include
a High Speed Internal RC oscillator (HSI), a High Speed External crystal oscillator (HSE), a Low
Speed Internal RC oscillator (LSI), a Low Speed External crystal oscillator (LSE), an HSE clock
monitor, clock pre-scalers, clock multiplexers, APB clock divider and gating circuitry. The AHB,
APB and Cortex®-MO0+ clocks are derived from the system clock (CK_SYS) which can come from
the HSI, HSE, LSI or LSE. The Watchdog Timer and Real-Time Clock (RTC) use either the LSI or
LSE as their clock source.

Power Management Control Unit - PWRCU

m Vpp power supply: 2.5V ~55V

m Integrated 1.5 V LDO regulator for MCU core, peripherals and memories power supply

m Vppand Veore power domains

m Three power saving modes: Sleep, Deep-Sleepl, Deep-Sleep2

Power consumption can be regarded as one of the most important issues for many embedded system
applications. Accordingly the Power Control Unit, PWRCU, in the device provides many types of
power saving modes such as Sleep, Deep-Sleepl and Deep-Sleep2 modes. These operating modes
reduce the power consumption and allow the application to achieve the best trade-off between the
conflicting demands of CPU operating time, speed and power consumption.

Power Delivery

m Compliant with USB PD 3.1/PPS specification
m Supports Dual Role Port — DRP

m Supports Fast Role Swap — FRS

m Integrated VCONN Switch

m Integrated HVO switch output

Power Delivery has an integrated USB BMC encoding/decoding circuit, it can support Dual Role
Port operation, PD 3.1 for allowing up to 240 W power supply and Programmable Power Supply,
PPS. The CC1 and CC2 pins is used for Type-C identification and PD communication transmission,
providing VCONN power for E-Mark cable. These two pins contain an over voltage protection
circuit, which will disconnect the channel to protect the internal circuit when the voltage is too high.
There are two HVO output pins used for the external MOS component on/off control.

External Interrupt/Event Controller — EXTI

m Up to 8 EXTI lines with configurable trigger source and type

m All GPIO pins can be selected as EXTI trigger source

m Source trigger type includes high level, low level, negative edge, positive edge or both edges
m Individual interrupt enable, wakeup enable and status bits for each EXTI line

m Software interrupt trigger mode for each EXTI line

m Integrated deglitch filter for short pulse blocking

Rev. 1.00
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The External Interrupt/Event Controller, EXTI, comprises 8 edge detectors which can generate
a wake-up event or interrupt requests independently. Each EXTI line can also be masked
independently.

Analog to Digital Converter — ADC

m 12-bit SAR ADC engine
m Up to 500 ksps conversion rate
m Up to 8 external analog input channels

A 12-bit multi-channel Analog to Digital Converter is integrated in the device. There are multiplexed
channels, which include up to 8 external analog signal channels and 2 internal channels which can
be measured. There are two conversion modes to convert an analog signal to digital data. The A/D
conversion can be operated in one shot and continuous conversion mode.

The internal voltage reference generator (VREF) which can provide a stable ADC reference positive
voltage (ADCREFP) and the Band gap of VREF is internally connected to the ADC internal input
channel. The precise voltage of the Vggr is individually measured for each part by Holtek during
production test.

I/O Ports — GPIO

m Up to 17 GPIOs
m Port A, B are mapped as 8-line EXTTI interrupts
m Almost all I/O pins have configurable output driving current

There are up to 17 General Purpose I/O pins, GPIO, for the implementation of logic input/output
functions. Each of the GPIO ports has a series of related control and configuration registers to
maximize flexibility and to meet the requirements of a wide range of applications.

The GPIO ports are pin-shared with other alternative functions to obtain maximum functional
flexibility on the package pins. The GPIO pins can be used as alternative functional pins by
configuring the corresponding registers regardless of the input or output pins. The external interrupts
on the GPIO pins of the device have related control and configuration registers in the External
Interrupt Control Unit, EXTI.

Single-Channel Timer — SCTM

m 16-bit auto-reload up-counter

m One channel for each timer

m 8-bit programmable prescaler that allows division of the prescaler clock source by any factor
between 1 and 256 to generate the counter clock frequency

m One input Capture function

m Two compare Match Output

m PWM waveform generation with Edge-aligned counting Mode

m Single Pulse Mode Output

The Single Channel Timer Module, SCTM, consists of one 16-bit up-counter, one 16-bit Capture

/ Compare Register (CCR), one 16-bit Counter Reload Register (CRR) and several control / status

registers. It can be used for a variety of purposes including general timer, input signal pulse width

measurement or output waveform generation such as PWM outputs.
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Basic Function Timer - BFTM

m 16-bit compare match up-counter — no I/O control
m One shot mode — counter stops counting when compare match occurs
m Repetitive mode — counter restarts when compare match occurs

The Basic Function Timer Module, BFTM, is a simple 16-bit up-counting counter designed to
measure time intervals and generate one shots or generate repetitive interrupts. The BFTM can
operate in two functional modes, repetitive and one shot modes. In the repetitive mode, the counter
will restart at each compare match event. The BFTM also supports a one shot mode which will force
the counter to stop counting when a compare match event occurs.

Watchdog Timer — WDT

m [2-bit down-counter with 3-bit prescaler

m Provides reset to the system

m Programmable watchdog timer window function
m Register write protection function

The Watchdog Timer is a hardware timing circuit that can be used to detect a system lock-up due to
software trapped in a deadlock. It includes a 12-bit down-counter, a prescaler, a WDT delta value
register, WDT operation control circuitry and a WDT protection mechanism. If the software does
not reload the counter value before a Watchdog Timer underflow occurs, a reset will be generated
when the counter underflows. In addition, a reset is also generated if the software reloads the counter
before it reaches a delta value. It means that the counter reload must occur when the Watchdog timer
value has a value within a limited window using a specific method. The Watchdog Timer counter can
be stopped when the processor is in the debug mode. The register write protection function can be
enabled to prevent an unexpected change in the Watchdog Timer configuration.

Real-Time Clock — RTC

m 24-bit up-counter with a programmable prescaler

m Alarm function

m Interrupt and Wake-up event

The Real-Time Clock, RTC, circuitry includes the APB interface, a 24-bit up-counter, a control
register, a prescaler, a compare register and a status register. The RTC circuits are located in the

Vcore power domain. The RTC counter is used as a wakeup timer to generate a system resume or
interrupt signal from the MCU power saving mode.

Inter-integrated Circuit — I1°C

m Supports both master and slave modes with a frequency of up to 1 MHz
m Supports 7-bit addressing mode and general call addressing
m Supports two 7-bit slave addresses

The I*’C module is an internal circuit allowing communication with an external I°C interface which
is an industry standard two line serial interface used for connection to external hardware. These
two serial lines are known as a serial data line, SDA, and a serial clock line, SCL. The I)C module
provides three data transfer rates: 100 kHz in the Standard mode, 400 kHz in the Fast mode and 1
MHz in the Fast plus mode. The SCL period generation register is used to setup different kinds of
duty cycle implementations for the SCL pulse.

The SDA line which is connected directly to the I°C bus is a bidirectional data line between the
master and slave devices and is used for data transmission and reception.
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Serial Peripheral Interface — SPI

m Supports both master and slave modes

m Frequency of up to (fpck/2) MHz for the master mode and (fpck/3) MHz for the slave mode

m Programmable data frame length up to 8 bits

m FIFO Depth: 4 levels

The Serial Peripheral Interface, SPI, provides an SPI protocol data transmit and receive function in
both master and slave modes. The SPI interface uses 4 pins, among which are serial data input and
output lines MISO and MOSI, the clock line, SCK, and the slave select line, SEL. One SPI device
acts as a master device which controls the data flow using the SEL and SCK signals to indicate the
start of data communication and the data sampling rate. To receive a data byte, the streamlined data
bits are latched on a specific clock edge and stored in the data register or in the RX FIFO. Data
transmission is carried out in a similar way but in a reverse sequence.

Universal Asynchronous Receiver Transmitter - UART

m Asynchronous serial communication operating baud-rate clock frequency up to (fpcrx/16) MHz
m Full duplex communication
m Fully programmable serial communication characteristics including:

e Word length: 7, 8 or 9-bit character

e Parity: Even, odd or no-parity bit generation and detection

e Stop bit: 1 or 2 stop bits generation

e Bit order: LSB-first or MSB-first transfer
m Error detection: Parity, overrun and frame error
The Universal Asynchronous Receiver Transceiver, UART, provides a flexible full duplex data
exchange using asynchronous transfer. The UART is used to translate data between parallel and
serial interfaces, and is commonly used for RS232 standard communication. The UART peripheral
function supports Line Status Interrupt. The software can detect a UART error status by reading the
UART Status & Interrupt Flag Register, URSIFR. The status includes the type and the condition of
transfer operations as well as several error conditions resulting from Parity, Overrun, Framing and
Break events.

Debug Support

m Serial Wire Debug Port — SW-DP
m 4 comparators for hardware breakpoint or code / literal patch
m 2 comparators for hardware watch points

Package and Operation Temperature
m 32-pin QFN package
m Operation temperature range: -40 °C to 85 °C
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3 Overview

Device Information

Table 1. Features and Peripheral List

Peripherals HT32F61030

Main Flash (KB) 31
Option Bytes Flash (KB) 1
SRAM (KB) 2

SCTM 3
Timers BFTM !

WDT 1

RTC 1

SPI 1
Communication UART 2

I’C 1
EXTI 8
12-bit ADC 1
Number of channels Max.8 Channels
Power Delivery 1
GPIO 17 (Max.)
CPU frequency Up to 16 MHz
Operating voltage 25V~55V
Operating temperature -40°C~85°C
Package 32-pin QFN

Note: The functions listed here, except the Power Delivery, are compatible with the HT32F50030
device. Refer to the HT32F50020/HT32F50030 user manual for detailed functional description.
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OXFFFF_FFFF

0xE010_0000

0xE000_0000

Reserved

Private peripheral bus
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Reserved Reserved
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0x4010_0000 0x400B._8000
Reserved
. AHB peripherals 512 KB 0x400B_6000 AHB
Peripheral 0x4008_0000 0x400B_0000 GPIOA ~ C
0x4008_A000 Reserved
APB peripherals -
0x4000_0000 h N 0x4008_8000 [ CKCU & RSTCU
512 KB™ 0x4008_2000 Reserved
N 0x4008 0000 FMC
0x4007_7000 Reserved
SRAM Reserved 0x4007_6000 BFTM
0x4007_5000 Reserved
0x4007_4000 SCTM1
0x2000_0800 0x4006_B000 Reserved
0x4006_A000 RTC & PWRCU APB
Reserved
2 KB on-chip SRAM 2 KB 0x4006_9000
0x4006_8000 WDT
0x2000_0000 ] 0x4004_9000 Reserved
0x4004_8000 I’c
Reserved
0x1FF0_0400 _ 0x4004_2000 e
; ' 0x4004_1000 UART1
Option byte alias 1KB —
0x1FF0_0000 ] 0x4003_6000 Reserved
0x4003_5000 SCTM2
Reserved
0x1F00_0800 _ 0x4003_4000 SCTMO
Reserved
Code Boot loader 2 KB 0x4002_5000
0x1F00_0000 ] 0x4002_4000 EXTI
0x4002_3000 Reserved
Reserved —
0x0000_8000 _ 0x4002_2000 AFIO
0x4001_1000 Reserved
0x4001_0000 ADC
0x4000_5000 Reserved
32 KB on-chip Flash 32 KB 0x4000_4000 SPI
0x4000_2000 Reserved
0x4000_1000 UARTO
0x0000_0000 a 0x4000_0000 Reserved
Figure 2. Memory Map
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Start Address End Address Peripheral Bus
0x4000_0000 0x4000_OFFF Reserved
0x4000_1000 0x4000_1FFF UARTO
0x4000_2000 0x4000_3FFF Reserved
0x4000_4000 0x4000_4FFF SPI
0x4000_5000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF ADC
0x4001_1000 0x4002_1FFF Reserved
0x4002_2000 0x4002_2FFF AFIO
0x4002_3000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF EXTI
0x4002_5000 0x4003_3FFF Reserved
0x4003_4000 0x4003_4FFF SCTMO
0x4003_5000 0x4003_5FFF SCTM2
0x4003_6000 0x4004_OFFF Reserved APB
0x4004_1000 0x4004_1FFF UART1
0x4004_2000 0x4004_7FFF Reserved
0x4004_8000 0x4004_8FFF 12’C
0x4004_9000 0x4006_7FFF Reserved
0x4006_8000 0x4006_8FFF WDT
0x4006_9000 0x4006_9FFF Reserved
0x4006_A000 0x4006_AFFF RTC & PWRCU
0x4006_B000 0x4007_3FFF Reserved
0x4007_4000 0x4007_4FFF SCTMA1
0x4007_5000 0x4007_5FFF Reserved
0x4007_6000 0x4007_6FFF BFTM
0x4007_7000 0x4007_FFFF Reserved
0x4008_0000 0x4008_1FFF FMC
0x4008_2000 0x4008_7FFF Reserved
0x4008_8000 0x4008_9FFF CKCU & RSTCU
0x4008_A000 0x400A_FFFF Reserved
0x400B_0000 0x400B_1FFF GPIOA
0x400B_2000 0x400B_3FFF GPIO B AHB
0x400B_4000 0x400B_5FFF GPIO C
0x400B_6000 0x400B_7FFF Reserved
0x400B_8000 0x400B_9FFF GPIOF
0x400B_A000 0x400F_FFFF Reserved
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Clock Structure

HSE = High Speed External clock
HSI = High Speed Internal clock
LSE = Low Speed External clock
LS| = Low Speed Internal clock

Figure 3. Clock Structure

Note: Those control bits are located at RTC Control Register (RTCCR)

Prescaler
CKREFEN CKREFPRE
16 MHz
HSI RC
STCLK
+8 —> .
HS!EN 8 (to SysTick)
SW[2:0]
CK_GPIO
4,\,,~H16 PAEN —i ) > (to GPIO port)
HSE XTAL CK_HSI PREN
o FCLK
[ " (Free running clock)
HSEEN CK_HSE
AHB Prescaler HCLKC
ck_sys| +1:2:4,8,16,32 CMOPE (to Cortex™-M0+)
(control by HW)
£ HCLKF
< (to Flash)
«' |CMOPEN
L—— Clock )
Monitor FMCEN
HCLKS
(to SRAM)
CMOPEN
SRAMEN
kHz
LSE XTAL
I HCLKBM
(Note) (to Bus Matrix)
LSEENT CMOPEN
BMEN
|.332| kgé CK_LSI WDTEN
RTCSRCM® HCLKAPB
(to APB Bridge)
CMOPEN
(1) CK_RTC APBEN
RTCEN ™M
CKOUTSRC[2:0] CK_APB PCLK(SPI, AFIO, ADC,
UARTX, I°C, SCTMX,
600 ————— CK_REF SPIEN BFTM, EXTI, WDT)
001}—————— HCLKC/16 EXTIEN
cKkouT |01 CK_SYS/16
011f——— CK_HSE/16
100——— CK_HSI/16 ADC
101 ————CK_LSE Prescaler ——®CK_ADC IP
110—— CK_LSI +1,2,3,4,8...
ADCEN
Legend:
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4 PD PHY

PDP

PDP

Power Delivery, known as PD, is a USB charging standard and technology released by the USB-IF.
It uses Type-C interface to implement PD fast charging. With a power output of up to 240 W, it can
charge mobile phones, tablet and notebook computers. The high wattage output can even provide
power for monitors, televisions, etc., and the Type-C interface can support two-way charging,
making it more flexible in use.

The device contains a transceiver control circuit compliant with PD standard. With integrated USB
BMC encoding/decoding circuit, it can support Dual Role Port operation, PD 3.1 for allowing up
to 240 W power supply and Programmable Power Supply, PPS. The CC1 and CC2 pins is used
for Type-C identification and PD communication transmission, providing VCONN power for
E-Mark cable. These two pins contain an over voltage protection circuit, which will disconnect the
channel to protect the internal circuit when the voltage is too high. There are two HVO output pins
used for the external MOS component on/off control. The PD transceiver control circuit contains
an independent control register space. The device writes or reads PD register data using the 1°C
interface (master mode) to implement USB Type-C PD communication transmission.

The device has six PD modes. Users can select a PD mode according to their requirements and
turn on Type-C detection to start PD communication. When an external PD device is connected,
the Type-C identification will automatically be executed. After the identification is completed, an
interrupt signal will be generated to inform the device. The device will read data from PD registers
using the I°C interface and then determine to carry out PD charging or discharging transmission
according to the identification result. The PD charge/discharge communication is transmitted and
received by MCU writing or reading PD register TX/RX buffer data via the I°C interface. The
PD protocol communication process is implemented in accordance with PD specification content
stipulated by the USB-IF.

HY Registers Type
Table 3. PD PHY Register Type

Bit Type Definition
RO Read only
wC Write with 1 which in automatically cleared by hardware
RW Readable and writeable
RWH Readable and writable which can be overwritten by hardware
RC Readable interrupt bits, cleared on read
HY Registers

Overall operation of the PD PHY is controlled using a series of registers.

Table 4. PD PHY Register List

Register Bit

Name 7 6 5 4 3 2 1 0

VERSION INT_RES — — — — — — —
DRP_TOG- | DRP_TOG- | DRP_TOG- | CURR_ CURR_
USB_C_CTL1 aLy GL6 a5 SRC4 SRC3 MODES2 MODES1 MODESO
UNSUP_ UNATT_ UNATT_

USB_C_CTL2 ACC TRY_SRC | ATT_SRC | ATT_SNK | ERR_REC DIS_ST SRC SNK
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Register Bit
Name 7 6 5 4 3 2 1 0
VBUS_IG-
USB_C_CTL3 — — N _ — RESETPHY _ DET DIS
CC1_CON-
o VBUSOK — — — PDWN1 TXEA VCONN1 PUA
CC2_CON- VBUSOK — — — PDWN2 TXE2 VCONN2 PU2
TROL
VCONN_ | VCONN_
CC_SEL — — — — SWAP OFF | Swap G | CC_SELT | CC_SELO
USB_C_STA- | TYPEC_ | TYPEC_ | CCOR- | CCOR- | TYPEC_ | TYPEC_ | TYPEC_ | TYPEC_
TUST DET7 DET6 ENT5 ENT4 RSLT3 RSLT2 RSLT1 RSLTO
USB_C_STA- PD_NOT_
oo — — veus_Rea | - DOT — — OVRTEMP | SHORT
USB_C_STA- | TYPEC_AC- B B B B B B B
TUS3 TIVE
CC1_CMP — _ _ DET 3A | DET 1P5A | DET DEF | DET RD | DET RA
CC2_CMP — — — DET 3A | DET 1P5A | DET DEF | DET RD | DET RA
PWR3A_ | PWR1P5A_ | PWRDEF_
CC1_STATUS — SRC_RX16 | SRC_RX15 | SRC_RP1 N NS N SNK_RP1
PWR3A_ | PWR1P5A_ | PWRDEF_
CC2_STATUS — SRC_RX26 | SRC_RX25 | SRC_RP2 A AN A SNK_RP2
VBUS
VBUS_MON — ComMP DAC5 DAC4 DAC3 DAC2 DAC1 DACO
MON_EN
TRIM_ TRIM_
AFE_TRIM2 - - - - - - CCDRVA | CCDRVO
TRIM_ TRIM_ TRIM_
AFE_TRIM3 - SLICE2 SLICET SLICEO - - - -
VCONN_
POWER TR BT — — — PWR3 PWR?2 PWR1 PWRO
| VBUS_
IRQ1 — — — — A — |_ OVRTEMP | | SHORT
| cC_ I PDHR_ | IPD.CR_| LPD.TX_ | LPD.TX_ | IFAST_ | ITX_DIS-
IRQ2 cHANGE | -PD-RX RX RX oK FAIL SWAP CARD
M_VBUS_ M_OVR-
IRQ_MSK1 — — — — A — OV | M_SHORT
M _CC_ M PD HR_ | M PD CR | M_PD TX_ | M_PD TX_ | M FAST_
IRQ_MSK2 CHANGE | M-PDRX RX RX oK FAIL SWAP -
VBUS_ GUIDE_ RESET_ | SOP.TO_ | SOP_TO_ | SOP TO_
PD_CFG1 ID_INSERT | ;61 vOLT | TRY SNK - MSG_ID | RESET2 | RESET1 | RESETO
FAST_ FAST | CDR SE-
PD_CFG2 | quab Sk | swap SRC | LeGT | SOP-RCV4 | SOP_RCV3 | SOP_RCV2 | SOP_RCV1 | SOP_RCVO
oD CRG3 B B PDATA. | PPWR_ | PDATA | PPWR | P DATA | P PWR_
= ROLE DP | ROLE DP | ROLE PR | ROLE PR | ROLE_SOP A ROLE_SOP
SHORT PRO-| SHORT | SHORT_ | SHORT_ | SHORT_ | SHORT_ | SHORT_ | SHORT_ | SHORT_
TECT RESET TIMES TIMES5 TIME4 TIME3 TIME2 TIME1 TIMEO
oD STATUS FAST B RX RE- | RXRE- | RX RE- TX_RE- TX_RE- TX_RE-
= SWAP SULT5 SULT4 SULT3 SULT2 SULT1 SULTO
RX_STATUS | RX_DATA RXF{%\,QER' — — — — — RX_CLEAR
RX_INFO RX_BYTES7 | RX_BYTES6 | RX_BYTES5 | RX_BYTES4 RX_BYTES3| RX_SOP2 | RX_SOP1 | RX_SOPO
TX_COM- TX_WAIT_ TXBUF_
e TX_CMD7 | TX_CMD6 | TX_CMD5 — — o TX_START | DB
TX_RE- TX_RE- TX_RE-
TX_INFO — — e A TAbes | TXSOP2 | TX_SOP1 | TX_SOPO
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Register Bit
Name 7 6 5 4 3 2 1 0

RXCPACKET. D7 D6 D5 D4 D3 D2 D1 DO
e BT D7 D6 D5 D4 D3 D2 D1 DO
gﬁ?APBA;:KET— D7 D6 D5 D4 D3 D2 D1 DO
A ET D7 D6 D5 D4 D3 D2 D1 DO
A KET D7 D6 D5 D4 D3 D2 D1 DO
gﬁ?:QgKET— D7 D6 D5 D4 D3 D2 D1 DO
A ACKET D7 D6 D5 D4 D3 D2 D1 DO
R hA BT D7 D6 D5 D4 D3 D2 D1 DO
RAChAOKET D7 D6 D5 D4 D3 D2 D1 DO
s BT D7 D6 D5 D4 D3 D2 D1 DO
gﬁizéfKET— D7 D6 D5 D4 D3 D2 D1 DO
S IET D7 D6 D5 D4 D3 D2 D1 DO
A BT D7 D6 D5 D4 D3 D2 D1 DO
gﬁ?AP/;fKET— D7 D6 D5 D4 D3 D2 D1 DO
A ET D7 D6 D5 D4 D3 D2 D1 DO
A BT D7 D6 D5 D4 D3 D2 D1 DO
RAChACKET. D7 D6 D5 D4 D3 D2 D1 DO
Mg ET- D7 D6 D5 D4 D3 D2 D1 DO
SﬁizﬁgKET— D7 D6 D5 D4 D3 D2 D1 DO
e ET D7 D6 D5 D4 D3 D2 D1 DO
A BT D7 D6 D5 D4 D3 D2 D1 DO
gﬁ?APSA;:KET— D7 D6 D5 D4 D3 D2 D1 DO
A HET D7 D6 D5 D4 D3 D2 D1 DO
A BT D7 D6 D5 D4 D3 D2 D1 DO
gﬁ?XQSCKET— D7 D6 D5 D4 D3 D2 D1 DO
s ET- D7 D6 D5 D4 D3 D2 D1 DO
Eﬁizg\;:KET— D7 D6 D5 D4 D3 D2 D1 DO
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Register Bit
Name 7 6 5 4 3 2 1 0

RXTAOKET. D7 D6 D5 D4 D3 D2 D1 DO
s BT D7 D6 D5 D4 D3 D2 D1 DO
gﬁ?APgAgKET— D7 D6 D5 D4 D3 D2 D1 DO
DAaha ST D7 D6 D5 D4 D3 D2 D1 DO
DATEesKET D7 D6 D5 D4 D3 D2 D1 DO
Bﬁi’;gKET— D7 D6 D5 D4 D3 D2 D1 DO
DAcheSHKET D7 D6 D5 D4 D3 D2 D1 DO
DA SKET D7 D6 D5 D4 D3 D2 D1 DO
DAPRCKET D7 D6 D5 D4 D3 D2 D1 DO
DA (ET D7 D6 D5 D4 D3 D2 D1 DO
Bi?i’;gKET— D7 D6 D5 D4 D3 D2 D1 DO
DAThe T D7 D6 D5 D4 D3 D2 D1 DO
DAEASKET D7 D6 D5 D4 D3 D2 D1 DO
&?’Z’?&KET— D7 D6 D5 D4 D3 D2 D1 DO
DA KET D7 D6 D5 D4 D3 D2 D1 DO
DAEACKET D7 D6 D5 D4 D3 D2 D1 DO
DAPACKET D7 D6 D5 D4 D3 D2 D1 DO
DATEASKET D7 D6 D5 D4 D3 D2 D1 DO
Bi?i’?ggﬁ— D7 D6 D5 D4 D3 D2 D1 DO
DA KT D7 D6 D5 D4 D3 D2 D1 DO
DATEASKET D7 D6 D5 D4 D3 D2 D1 DO
&?Z’?SJET— D7 D6 D5 D4 D3 D2 D1 DO
DA T D7 D6 D5 D4 D3 D2 D1 DO
DAEACET D7 D6 D5 D4 D3 D2 D1 DO
E)/:?Zf]\fzKET— D7 D6 D5 D4 D3 D2 D1 DO
DA e D7 D6 D5 D4 D3 D2 D1 DO
E’;?i’mKET— D7 D6 D5 D4 D3 D2 D1 DO
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Register Bit

Name 7 6 5 4 3 2 1 0
DA T D7 D6 D5 D4 D3 D2 D1 DO
DATEASKET D7 D6 D5 D4 D3 D2 D1 DO
&?Z’?%KET— D7 D6 D5 D4 D3 D2 D1 DO
DA T D7 D6 D5 D4 D3 D2 D1 DO
DAEASKET D7 D6 D5 D4 D3 D2 D1 DO
E:?z’?%(ET— D7 D6 D5 D4 D3 D2 D1 DO
C_ovpP — — — — ENP2 ENPA STP2 STP1

The following table indicates the way in which the PD PHY internal registers are affected after a
power-on reset occurs.

Table 5. PD PHY Register Reset List

Address Register Power On Reset
00H VERSION 0--- ----
01H USB_C_CTL1 0000 1000
02H USB_C CTL2 0000 0000
03H USB_C_CTL3 --0- -0-0
04H CC1_CONTROL 1--- 1000
05H CC2_CONTROL 1--- 1000
06H CC_SEL ---- 0000
07H USB_C_STATUS1 0000 0000
08H USB_C_STATUS2 --00 --00
09H USB_C_STATUS3 1--- ----
0AH CC1_CMP ---0 0000
0BH CC2_CMP ---0 0000
OCH CC1_STATUS -000 0000
ODH CC2_STATUS -000 0000
OFH VBUS_MON 0000 0000
11H AFE_TRIM2 |  ---- -- 10
12H AFE_TRIM3 -000 ----
14H POWER 0--- 1111
16H IRQ1 ---- 0-00
17H IRQ2 1000 0000
18H IRQ_MSK1 ---- 0-00
19H IRQ_MSK2 0000 000-
1AH PD_CFG1 000- 0000
1BH PD_CFG2 0000 0000
1CH PD_CFG3 --00 0000
1DH SHORT_PROTECT 0010 1001
1EH PD_STATUS 0-00 0000
1FH RX_STATUS 00-- --- 0
20H RX_INFO 0000 0000
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Address Register Power On Reset
21H TX_COMMAND 000- -001
22H TX_INFO --01 1000
3DH RX_PACKET_DATA61 0000 0000
3EH RX_PACKET_DATA62 0000 0000
3FH RX_PACKET_DATAG3 0000 0000
40H RX_PACKET_DATAG4 0000 0000
41H RX_PACKET_DATAGB5 0000 0000
42H RX_PACKET_DATA66 0000 0000
43H RX_PACKET_DATA67 0000 0000
44H RX_PACKET_DATAG8 0000 0000
45H RX_PACKET_DATA6G9 0000 0000
46H RX_PACKET_DATA70 0000 0000
47H RX_PACKET_DATAT71 0000 0000
48H RX_PACKET_DATA72 0000 0000
49H RX_PACKET_DATA73 0000 0000
4AH RX_PACKET_DATA74 0000 0000
4BH RX_PACKET_DATA75 0000 0000
4CH RX_PACKET_DATA76 0000 0000
4DH RX_PACKET_DATA77 0000 0000
4EH RX_PACKET_DATA78 0000 0000
4FH RX_PACKET_DATA79 0000 0000
50H RX_PACKET_DATA80 0000 0000
51H RX_PACKET_DATA81 0000 0000
52H RX_PACKET_DATA82 0000 0000
53H RX_PACKET_DATA83 0000 0000
54H RX_PACKET_DATA84 0000 0000
55H RX_PACKET_DATA85 0000 0000
56H RX_PACKET_DATA86 0000 0000
57H RX_PACKET_DATA87 0000 0000
58H RX_PACKET_DATA88 0000 0000
59H RX_PACKET_DATA89 0000 0000
5AH RX_PACKET_DATA90 0000 0000
5BH TX_PACKET_DATA91 0000 0000
5CH TX_PACKET_DATA92 0000 0000
5DH TX_PACKET_DATA93 0000 0000
5EH TX_PACKET_DATA94 0000 0000
5FH TX_PACKET_DATA95 0000 0000
60H TX_PACKET_DATA96 0000 0000
61H TX_PACKET_DATA97 0000 0000
62H TX_PACKET_DATA98 0000 0000
63H TX_PACKET_DATA99 0000 0000
64H TX_PACKET_DATA100 0000 0000
65H TX_PACKET_DATA101 0000 0000
66H TX_PACKET_DATA102 0000 0000
67H TX_PACKET_DATA103 0000 0000
68H TX_PACKET_DATA104 0000 0000
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Address Register Power On Reset
69H TX_PACKET_DATA105 0000 0000
6AH TX_PACKET_DATA106 0000 0000
6BH TX_PACKET_DATA107 0000 0000
6CH TX_PACKET_DATA108 0000 0000
6DH TX_PACKET_DATA109 0000 0000
6EH TX_PACKET_DATA110 0000 0000
6FH TX_PACKET_DATA111 0000 0000
70H TX_PACKET_DATA112 0000 0000
71H TX_PACKET_DATA113 0000 0000
72H TX_PACKET_DATA114 0000 0000
73H TX_PACKET_DATA115 0000 0000
74H TX_PACKET_DATA116 0000 0000
75H TX_PACKET_DATA117 0000 0000
76H TX_PACKET_DATA118 0000 0000
77H TX_PACKET_DATA119 0000 0000
78H TX_PACKET_DATA120 0000 0000
7DH C_OVP ---- 0000
e VERSION Register
Bit 7 6 5 4 3 1 0
Name INT_RES — — — — — —
R/W R/W RO RO RO RO RO RO
POR 0 0 0 0 0 1 1
Bit 7 INT_RES: Interrupts Reset control
0: Reset interrupts by reading
1: Reset interrupts by writing “1” to the bits to be cleared
Bit 6~0 Unimplemented, read as “0”
e USB_C_CTL1 Register
Bit 7 6 5 4 3 2 1 0
Neme | 10GGT7 | TOGGLS | TOGGLs| SR | Skas MODES2| MODES! MODESO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 1 0 0 0
Bit 7~5 DRP_TOGGL7~DRP_TOGGLS: Type-C State Machine configuration

000: 50 % in Unattached.SNK State and 50 % in Unattached.SRC
001: 40 % in Unattached.SNK State and 60 % in Unattached.SRC
010: 30 % in Unattached.SNK State and 70 % in Unattached.SRC
011: Reserved
100: Reserved
101: 60 % in Unattached.SNK State and 40 % in Unattached.SRC
110: 70 % in Unattached.SNK State and 30 % in Unattached.SRC
111: Pseudo randomly change the ratio between Unattached. SNK and Unattached.

SRC between 34 % and 66 %
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Bit 4~3

Bit 2~0

CURR_SRC4~CURR_SRC3: R, pull-up current selection
00: No current
01: 80 pA — Default current capability
10: 180 pA — 1.5 A current capability
11: 330 pA — 3 A current capability

MODES2~MODEO0: PD mode selection
000: SNK (start in sink mode. No Accessory support.)
001: SNK + Accessory Support
010: SRC (start in source mode. No Accessory support.)
011: SRC + Accessory Support
100: DRP (dual role port — will toggle (refer to the DRP_ TOGGL[7:5] bits)
101: DRP + Accessory Support
110: Reserved
111: Reserved
Note: This bit field selects which State Machine is used. The ATT SRC and ATT SNK
bits can be used to switch state machines between source and sink during PR-swap
(refer to the USB_C CTL2 register).

e USB_C_CTL2 Register

Bit 7 6 5 4 3 2 1 0
N UNSUP_| TRY_ | ATT_ ATT_ | ERR | o oo | UNATT | UNATT
ame | 'Acc | SRC | SRC | SNK | REC - SRC | SNK
R/W wC R/W wcC wC wC wC wcC wcC
POR 0 0 0 0 0 0 0 0
Bit 7 UNSUP_ACC: Unsupported Accessory control
0: No effect
1: Unsupported Accessory — use if software does not know how to support this accessory
When this bit is set high, go to the Unsupported Accessory state if the software does
not support this powered accessory.
Bit 6 TRY_SRC: TRY.SRC mode control
0: No effect
1: TRY.SRC mode enabled
Bit 5 ATT_SRC: Attached.SRC control
0: No effect
1: Set Type-C circuit in Attached.SRC State
When this bit is set high, go to Attached.SRC state, done with a Power Role Swap and
valid only from Attached.SNK state.
Bit4 ATT_SNK: Attached.SNK control
0: No effect
1: Set Type-C circuit in Attached.SNK State
When this bit is set high, go to Attached.SNK state, done with a Power Role Swap and
valid only from Attached.SRC state.
Bit 3 ERR_REC: Type-C circuit ErrorRecovery State control
0: No effect
1: Set Type-C circuit in ErrorRecovery State
When this bit is set high, go to ErrorRecovery state, valid from any state.
Bit2 DIS_ST: Type-C circuit Disabled State control

0: No effect
1: Set Type-C circuit in Disabled State
When this bit is set high, go to Disabled state, valid from any state.
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Bit 1 UNATT_SRC: Type-C circuit Unattached.SRC State control
0: No effect
1: Set Type-C circuit in Unattached.SRC State — provided the FSM is in an appropriate
state
Bit0 UNATT_SNK: Type-C circuit Unattached. SNK State control
0: No effect
1: Set Type-C circuit in Unattached.SNK State — provided the FSM is in an
appropriate state

e USB_C_CTL3 Register

Bit 7 6 5 4 3 2 1 0
Name — — VBUS_IGNORE — — RESETPHY — DET_DIS
R/W — — R/W — — WC — R/W
POR | — — 0 — — 0 — 0
Bit 7~6 Unimplemented, read as “0”
Bit 5 VBUS_IGNORE: VBUS ignore selection

0: Use VBUS for state change

1: Ignore VBUS during PR-swap
Bit 4~3 Unimplemented, read as “0”
Bit 2 RESETPHY: PD PHY logic reset control

0: Normal operation

1: Force reset of PD logic — Does not reset registers
Bit 1 Unimplemented, read as “0”

Bit 0 DET_DIS: Type-C detection control
0: Type-C detection enabled
1: Type-C detection disabled — Control only by software, ignore FSM

e CC1_CONTROL Registe

Bit 7 6 5 4 3 2 1 0
Name | VBUSOK — — — PDWN1 TXE1 | VCONN1 PU1
R/W RO — — — RWH RWH RWH RWH
POR 1 — — — 1 0 0 0
Bit 7 VBUSOK: VBUS active status

0: VBUS is not active
1: VBUS is active

Bit 6~4 Unimplemented, read as “0”

Bit 3 PDWNI1: 5.1 kQ pull down resistor to CC1 control
0: Disable
1: Enable

Bit2 TXE1: CC1 PD driver control
0: Disable
1: Enable

Bit 1 VCONNI1: VCONN power to CC1 control
0: Disable
1: Enable

Bit 0 PU1: Pull up current to CC1 control
0: Disable
1: Enable
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e CC2_CONTROL Register

Bit 7 (] 5 4 3 2 1 0
Name | VBUSOK — — — PDWN2 TXE2 | VCONN2 PU2
R/W RO — — — RWH RWH RWH RWH
POR 1 — — — 1 0 0 0
Bit 7 VBUSOK: VBUS active status
0: VBUS is not active
1: VBUS is active
Bit 6~4 Unimplemented, read as “0”
Bit 3 PDWN2: 5.1 kQ pull down resistor to CC2 control
0: Disable
1: Enable
Bit 2 TXE2: CC2 PD driver control
0: Disable
1: Enable
Bit 1 VCONN2: VCONN power to CC2 control
0: Disable
1: Enable
Bit0 PU2: Pull up current to CC2 control
0: Disable
1: Enable
e CC_SEL Register
Bit 7 6 5 4 3 2 1 0
Name | — _ _ _ sm\ngEF S\\//SSPN_"(‘)—,\] CC_SEL1 | CC_SELO
R/W — — — — wcC wcC RWH RWH
POR — — — — 0 0 0 0
Bit 7~4 Unimplemented, read as “0”
Bit3 VCONN_SWAP_OFF: VCONN via Type-C FSM control
0: Reserved
1: Turn off
Bit 2 VCONN_SWAP_ON: VCONN via Type-C FSM control
0: Reserved
1: Turn on
Bit 1~0 CC_SEL1~CC_SELO0: CC2 PD driver control

00: Reserved
01: CCI select
10: CC2 select
11: Reserved
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e USB_C_STATUS1 Register

Bit 7 6 5 4 3 2 1 0
Name TYPE_ | TYPE_ |CC_ORI-|CC_ORI-| TYPE_ | TYPE_ | TYPE_ | TYPE_
C_DET7 | C_DET6 | ENT5 ENT4 |C_RSLT3|C_RSLT2|C_RSLT1| C_RSLTO
R/W RO RO RO RO RO RO RO RO
POR 0 0 0 0 0 0 0 0
Bit 7~6 TYPE_C DET7~TYPE_C_DET6: Type-C detection status

00: Type-C detection has not started

01: Type-C detection is ongoing

10: Type-C detection is completed (Type-C result may be read)
11: Reserved

Bit 5~4 CC_ORIENTS5~CC_ORIENT4: CC1/CC2 connection status
00: No or unresolved connection is detected
01: Position 1 (Normal Orientation — CC1)
10: Position 2 (Normal Orientation — CC2)
11: A fault has occurred during detection

Bit 3~0 TYPE_C_RSLT3~TYPE_C_RSLTO: Type-C detection result status
0000: Nothing is attached
0001: SRC with Default current capability is attached
0010: SRC with 1.5 A current capability is attached
0011: SRC with 3 A current capability is attached
0100: SNK is attached
0101: Debug Accessory is attached
0110: Audio Accessory is attached
0111: Powered Accessory is attached
1000~1110: Reserved
1111: Undetermined

o USB_C_STATUS2 Register

Bit 7 6 5 4 3 2 1 0
PD_NOT_

Name — — VBUS_REQ ALLOWED — — OVRTEMP | SHORT
R/W — — RO RO — — RO RO
POR — — 0 0 — — 0 0

Bit 7~6 Unimplemented, read as “0”
Bit 5 VBUS_REQ: Indicates the state the VBUS switch should be on

0: VBUS is not required
1: VBUS is now required
Bit4 PD_NOT_ALLOWED: PD allowed status
0: PD is allowed
1: PD is not allowed
Bit 3~2 Unimplemented, read as “0”
Bit 1 OVRTEMP: Over temperature status
0: Not over temperature
1: Over temperature
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Bit0

SHORT: Reflect short logic input

This indicates that the VCONN output voltage switch is on and there is an unsafe
voltage across it. This signal will typically glitch when VCONN is turned on, and
remain high during an overcurrent situation. A sustained short signal will cause an
I_SHORT interrupt. Hence this bit is normally used only for debug.

e USB_C_STATUS3 Register

Bit 7 (] 5 4 3 2 1 0
Name | TYPEC_ACTIVE — — — — — — —
R/W RO — — — — — — —
POR 1 — — — — — — —
Bit 7 TYPEC_ACTIVE: FSM active status
0: FSM is note active
1: FSM is active
Bit 6~0 Unimplemented, read as “0”
e CC1_CMP Register
Bit 7 6 5 4 3 2 1 0
Name — — — | DET_3A | DET_1P5A | DET_DEF | DET RD | DET RA
R/W — — — RO RO RO RO RO
POR — — — 0 0 0 0 0
Bit 7~5 Unimplemented, read as “0”
Bit 4 DET _3A: CC1 3 A detection status
0: 3 A is not detected
1: 3 Ais detected
Bit3 DET_1P5A: CC1 1.5 A detection status
0: 1.5 A is not detected
1: 1.5 A is detected
Bit2 DET _DEF: CC1 default current detection status
0: Default current is not detected
1: Default current is detected
Bit 1 DET_RD: CC1 Rp detection status
0: Rp is not detected
1: Rp is detected
Bit 0 DET_RA: CCI1 Ry detection status

0: R, is not detected
1: R4 is detected

e CC2_CMP Register

Bit 7 6 5 4 3 2 1 0
Name — — — | DET_3A | DET_1P5A | DET_DEF | DET_RD | DET_RA
R/W — — — RO RO RO RO RO
POR — — — 0 0 0 0 0
Bit 7~5 Unimplemented, read as “0”
Bit4 DET 3A: CC2 3 A detection status

0: 3 Ais not detected
1: 3 A is detected
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Bit 3 DET _1P5A: CC2 1.5 A detection status
0: 1.5 A is not detected
1: 1.5 A is detected

Bit2 DET_DEF: CC2 default current detection status
0: Default current is not detected
1: Default current is detected

Bit 1 DET_RD: CC2 Rp, detection status
0: Rp is not detected
1: Rp is detected

Bit 0 DET_RA: CC2 R, detection status

0: R, is not detected
1: R4 is detected

o CC1_STATUS Register

HOLTEK#

www.holtek.com

Bit 7 6 5 4 3 2 1 0
Name B SRC_ | SRC_ | SRC_ |PWR3A_ |PWR1P5A | PWRDEF | SNK_
RX16 RX15 RP1 SNK1 SNKA1 SNK1 RP1
R/W — RO RO RO RO RO RO RO
POR — 0 0 0 0 0 0 0
Bit 7 Unimplemented, read as “0”
Bit 6~5 SRC_RX16~SRC_RX15: CC1 SRC detection status
00: Nothing is detected after tcepebounce (SRC.0pen)
01: Rp is detected after tcepepounce (SRC.Rp)
10: R, is detected after tcepebounce (SRC.R4)
11: Reserved
Bit4 SRC_RP1: CC1 SRC detection status
0: Nothing is detected (CC1 above maximum Vgp)
1: Rp or R pull-down is detected (CC1 below maximum Vyp)
Bit 3 PWR3A_SNKI1: CC1 SNK 3 A detection status
0: Nothing is detected
1: SRC with 3 A current capability is detected
Bit2 PWRIP5A_SNKI1: CC1 SNK 1.5 A detection status
0: Nothing is detected
1: SRC with 1.5 A current capability is detected
Bit 1 PWRDEF_SNK1: CC1 SNK default current detection status
0: Nothing is detected
1: SRC with default current capability is detected
Bit 0 SNK_RP1: CCl SNK R; detection status

0: Nothing is detected (CC1 below maximum Vg,) (SNK.open)
1: Rp pull-up is detected (CC1 above minimum Vgp) (SNK.Rp)
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e CC2_STATUS Register

Bit 7 6 5 4 3 2 1 0
Name . SRC_ SRC_ SRC_ | PWR3A_ | PWR3A_ | PWRDEF_ | SNK_
RX26 RX25 RP2 SNK2 SNK2 SNK2 RP2
R/W — RO RO RO RO RO RO RO
POR — 0 0 0 0 0 0 0
Bit 7 Unimplemented, read as “0”

Bit 6~5 SRC_RX26~SRC_RX2S5: CC2 SRC detection status
00: Nothing is detected after tccpepounce (SRC.0pen)
01: Rp is detected after tcepepounce (SRC.Rp)
10: R4 is detected after tcepebounce (SRC.R4)
11: Reserved

Bit4 SRC_RP2: CC2 SRC detection status

0: Nothing is detected (CC2 above maximum Vgp)
1: Rp or R, pull-down is detected (CC2 below maximum Vyp)

Bit 3 PWR3A_SNK2: CC2 SNK 3 A detection status
0: Nothing is detected
1: SRC with 3 A current capability is detected
Bit2 PWRIP5A_SNK2: CC2 SNK 1.5 A detection status
0: Nothing is detected
1: SRC with 1.5 A current capability is detected
Bit 1 PWRDEF_SNK2: CC2 SNK default current detection status
0: Nothing is detected
1: SRC with default current capability is detected

Bit 0 SNK_RP2: CC2 SNK R, detection status
0: Nothing is detected (CC2 below maximum Vg,) (SNK.open)
1: Rp pull-up is detected (CC2 above minimum Vgp) (SNK.Rp)

e VBUS_MON Register

Bit 7 6 5 4 3 2 1 0
Name | VBUS_MON_EN | COMP | DAC5 | DAC4 | DAC3 | DAC2 | DAC1 | DACO
R/W R/W RO RWH RWH RWH RWH RWH RWH
POR 0 0 0 0 0 0 0 0
Bit 7 VBUS_MON_EN: VBUS monitor comparator control
0: Disable
1: Enable
Bit 6 COMP: VBUS higher than DAC set threshold

0: VBUS is not higher
1: VBUS is higher
Bit 5~0 DAC5~DACO: Scaled VBUS threshold value
For 48 V EPR configuration, a 6-bit DAC is used to detect voltage drop. With
recommended external divider, the following method is used to set the VBUS voltage
when voltage drop detection is required:
DAC=1.5 x (VBUS - 6)

Rev. 1.00 30 of 61 August 07, 2023

AHd dd ¥



32-Bit Arm® Cortex®-M0+ Power Delivery MCU

HT32F61030

HOLTEK#

e AFE_TRIM2 Register

www.holtek.com

Bit 7 6 5 4 3 2 1 0
Name _ _ _ . . . TRIM_ TRIM_
CCDRV1 | CCDRVO
RIW — — — — — — RIW RIW
POR — — — — — — 1 0
Bit 7~2 Unimplemented, read as “0”
Bit 1~0 TRIM_CCDRVI1~TRIM_CCDRVO0: CC driver rise/fall trim
00: Slowest
01~10: Mid-point
11: Fastest
e AFE_TRIM3 Register
Bit 7 6 5 4 3 2 1 0
Name B TRIM_ | TRIM_ | TRIM_ B B B B
SLICE2 | SLICE1 | SLICEO
RIW — RIW RIW RIW — — — —
POR — 0 0 0 — — — —
Bit 7 Unimplemented, read as “0”
Bit 6~4 TRIM_SLICE2~TRIM_SLICEOQ: Trim for the slicer when CDR_SELECT=1
The valid values are 3°h4 : 3’h0, with 3’h2 being the mid position of the trim. It is
likely that after characterization these bits can be fixed, and always set to the same
value on boot. Use a default value of 3°h7.
Bit 3~0 Unimplemented, read as “0”
e POWER Register
Bit 7 6 5 4 3 2 1 0
VCONN_
Name CTRL_EXT — — — PWR3 PWR2 PWR1 PWRO
R/W R/W — — — R/W R/W R/W R/W
POR 0 — — — 1 1 1 1
Bit 7 VCONN_CTRL_EXT: External VCONN generator enable control
0: Use internal VCONN generator
1: Use external VCONN generator
Bit 6~4 Unimplemented, read as “0”
Bit 3~0 PWR3~PWRO0: Power enable control

0000: All Disable

0001: AFE Power Enable

0010: Wake Power Enable

0100: Bandgap and LDO Power Enable

1000: Oscillator Enable

1101: AFE Power, Bandgap and LDO Power, Oscillator Enable

1111: AFE Power, Wake Power, Bandgap and LDO Power, Oscillator Enable
Others: Reserved
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¢ IRQ1 Register

Bit 7 6 5 4 3 2 1 0
Name | — — — — | VBUS DROP | — || OVRTEMP ||_SHORT
RW | — — — — RC — RC RC
POR | — — — — 0 — 0 0
Bit 7~4 Unimplemented, read as “0”
Bit3 I_VBUS_DROP: Indicates VBUS has dropped below threshold set by DAC[5:0]
0: VBUS is not dropped below threshold
1: VBUS is dropped below threshold
Bit 2 Unimplemented, read as “0”
Bit 1 I_OVRTEMP: OTP interrupt
0: OTP is not interrupt
1: OTP is interrupt
Bit0 I_SHORT: Short interrupt

0: Short is not interrupt
1: Short is interrupt

¢ IRQ2 Register

Bit

7 6 5 4 3 2 1 0

Name

Icc_ | IPD_ | ILPD_ | ILPD_ | I PD_ | IPD_ |IFAST_|I TX DIS-
CHANGE | RX HR_RX | CR_.RX | TX_OK | TX_FAIL | SWAP | CARD

R/W

RC RC RC RC RC RC RC RC

POR

1 0 0 0 0 0 0 0

Bit 7

Bit 6

Bit 5

Bit4

Bit 3

Bit2

Bit 1

Bit0

I_CC_CHANGE: Type-C status changed
0: Type-C status is not changed
1: Type-C status is changed
I_PD_RX: PD-message received
0: PD-message is not received
1: PD-message is received
I_PD_HR_RX: PD-HardReset received
0: PD-HardReset is not received
1: PD-HardReset is received
I_PD_CR_RX: PD-CableReset received
0: PD-CableReset is not received
1: PD-CableReset is received
I PD_TX OK: PD-Transmit success
0: PD-Transmit is not success
1: PD-Transmit is success
I_PD_TX_ FAIL: PD-Transmit failure
0: PD-Transmit is not failure
1: PD-Transmit is failure
I_FAST_SWAP: Fast Role Swap occurred
0: Fast Role Swap is not occurred
1: Fast Role Swap is occurred
I_TX_DISCARD: PD transmit discarded due to incoming message
0: PD transmit was not discarded
1: PD transmit was discarded
Refer to the TX RESULT[2:0] bits in the PD_STATUS register.
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o IRQ_MSK1 Register

Bit 7 6 5 4 3 2 1 0
Name | — — — — | M_VBUS DROP | — | M_OVRTEMP | M_SHORT
R/W — — — — R/W — R/W R/W
POR | — — — — 0 — 0 0
Bit 7~4 Unimplemented, read as “0”
Bit3 M_VBUS_DROP: VBUS DROP interrupt control
0: Disable
1: Enable
Bit 2 Unimplemented, read as “0”
Bit 1 M_OVRTEMP: OTP interrupt control
0: Disable
1: Enable
Bit0 M_SHORT: Short interrupt control
0: Disable
1: Enable

e IRQ_MSK2 Register

Bit 7 6 5 4 3 2 1 0
N M.CC_ | MPD_ | MPD_ | MPD_ | MPD_ | MPD_ MFAST
ame |CHANGE| RX | HR.RX | CR.RX | TX_OK | TX_FAIL  SWAP
R/W R/W R/W R/W R/W R/W R/W R/W —
POR 0 0 0 0 0 0 0 —
Bit 7 M_CC_CHANGE: Type-C status changed interrupt control
0: Disable
1: Enable
Bit6 M_PD_RX: PD-message received interrupt control
0: Disable
1: Enable
Bit 5 M_PD_CR_RX: PD-HardReset received interrupt control
0: Disable
1: Enable
Bit 4 M_PD_TX OK: PD-CableReset received interrupt control
0: Disable
1: Enable
Bit 3 M_VBUS_DROP: PD-Transmit success interrupt control
0: Disable
1: Enable
Bit 2 M_PD_TX_FAIL: PD-Transmit failure interrupt control
0: Disable
1: Enable
Bit 1 M_FAST_SWAP: Fast Role Swap interrupt control
0: Disable
1: Enable
Bit 0 Unimplemented, read as “0”
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Bit 7 6 5 4 3 2 1 0
Name | D_IN- VBUS_ | GUDE_ | | RESET_ SOP_TO_|SOP_TO_ | SOP_TO_
SERT | HIGH_VOLT | TRY_SNK MSG_ID | RESET2 | RESET1 | RESETO
R/W R/W R/W R/W — wC R/W R/W R/W
POR 0 0 0 — 0 0 0 0
Bit 7 ID_INSERT: PD-FSM status control
0: PD-FSM will not change outgoing message — In this case software is responsible
for providing the ID bits in the header
1: PD-FSM will keep track of Transmitted IDs for all SOP* and insert the correct value
into the header at bit 11 ~ bit 9, no other bits are touched
Bit 6 VBUS_HIGH_VOLT: PD-FSM BIST Mode 2 control
0: PD-FSM will respond to request for BIST Mode 2 for compliance
1: PD-FSM will not respond to request for BIST Mode 2 for compliance
Note: The software must keep this bit updated according to VBUS voltage. Set to 1
if VBUS is above vSafe5V. This is required by the specification. Note that the
original purpose of this was to prevent malicious use of BIST to force a port to
high voltage which continues even after disconnect. However, the specification
now limits the BIST length to 60 ms.
Bit 5 GUIDE_TRY_SNK: Use the TRY_ SINK modified Type-C FSM
0: Not use
1: Use
Bit 4 Unimplemented, read as “0”
Bit3 RESET MSG_ID: Write 1 to clear the MessagelD for SOP_TO_RESET type messages
control
0: Reserved
1: Clear the MessagelD
Bit 2~0 SOP_TO_RESET2~SOP_TO_RESETO0: Which SOP to reset MessagelD for

Typically used to reset ID during a swap operation
001: SOP
010: SOP’
010: SOP”
100: Debug_SOP
101: Debug_SOP”
110~111: Reserved

e PD_CFG2 Register

Bit 7 6 5 4 3 2 1 0
Name FAST_ FAST_ CDR_ | SOP_ | SOP_ | SOP_ | SOP_ | SOP_
SWAP_SNK | SWAP_SRC | SELECT | RCV4 | RCV3 | RCV2 | RCV1 RCVO0
R/W R/IW R/W R/W R/IW R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 FAST_SWAP_SNK: Fast Role Swap sink function enable control
0: Disable
1: Enable
Bit 6 FAST _SWAP_SRC: Fast Role Swap source function enable control

0: Disable
1: Enable

Rev. 1.00

34 of 61 August 07, 2023

AHd dd ¥



32-Bit Arm® Cortex®-M0+ Power Delivery MCU #
HT32F61030 HOLTEK

www.holtek.com

Bit 5 CDR_SELECT: Select between versions of the CC CDR
0: 3-level slicer
1: AC coupled
Note that this bit also controls rxMode signals to the AFE.

Bit 4~0 SOP_RCV4~SOP_RCVO0: Select which SOP to receive
00000: No SOP is received
xxxx1: SOP is received
xxx1x: SOP’ is received
xx1xx: SOP” is received
x1xxx: SOP_debug’ is received
Ixxxx: SOP_debug™ is received

Note that multiple SOP types can be received at the same time.

e PD_CFG3 Register
Bit 7 6 5 4 3 2 1 0

P_DATA_ | P_PWR_ | =DATA_ | P_PWR_

Name | — — | ROLE_DP ROLE pp| ROLE_ | ROLE_

P DATA_ | P_PWR_
ROLE_SOP | ROLE_SOP

PR PR
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0
Bit 7~6 Unimplemented, read as “0”
Bit 5 P_DATA_ROLE_DP: SOP”. Current Port Data Role. Transmit header bit 5

0: Bit is cleared to 0
1: Bitissetto 1

Cable communication to the remote end of the cable (future use).

Bit 4 P_PWR_ROLE_DP: SOP”. Current Port Power Role. Transmit header bit 8
Cable communication to the remote end of the cable (future use).
0: Bit is cleared to 0
1: Bitis set to 1

Bit 3 P_DATA_ROLE_PR: SOP’. Current Port Data Role. Transmit header bit 5
0: Bit is cleared to 0
1: Bitissetto 1
Cable communication to the near end of the cable.

Bit2 P_PWR_ROLE_PR: SOP’. Current Port Power Role. Transmit header bit 8
0: Bit is cleared to 0
1: Bitis setto 1
Cable communication to the near end of the cable.
Bit 1 P_DATA_ROLE_SOP: SOP. Current Port Data Role. Transmit header bit 5
0: Bit is cleared to 0
1: Bitis setto 1

Bit 0 P_PWR_ROLE_SOP: SOP. Current Port Power Role. Transmit header bit 8
0: Bit is cleared to 0
1: Bitis set to 1
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Bit 7 6 5 4 3 2 1 0
Name | SHORT_ SHORT | SHORT | SHORT_ | SHORT_| SHORT_| SHORT_ | SHORT_
RESET | TIMEG6 TIMES TIME4 TIME3 TIME2 TIMEA1 TIMEO
R/W wcC R/W R/W R/W R/W R/W R/W R/W
POR 0 0 1 0 1 0 0 1
Bit 7~6 SHORT _RESET: Short reset control
0: Reserved
1: Reset
Note: 1. Write 1 to reset VCONN power after maximum short time has been reached.
2. To prevent over-temperature, protect should not be reset more than once per
second.
Bit 6~0 SHORT_TIMEG6~SHORT _ TIMEO0: Maximum short time before VCONN is shut off

— One LSB is 0.488 ms

o PD_STATUS Register

Bit 7 (] 5 4 3 2 1 0
Name | FAST_ B RX_RE- | RX_RE- | RX_RE- | TX_RE- | TX_RE- | TX_RE-
SWAP SULT5 SULT4 SULT3 SULT2 SULT1 SULTO
R/W RO — RO RO RO RO RO RO
POR 0 — 0 0 0 0 0 0
Bit 7 FAST_SWAP: Indicates Fast Role Swap has happened
0: Fast Role Swap has not happened
1: Fast Role Swap has happened
Bit 6 Unimplemented, read as “0”
Bit 5~3 RX_RESULT5~RX_RESULT3: Received status
000: No operation
001: Message Received - Read buffer
010: Hard reset from remote
011: Cable reset from remote
100~111: Reserved
Bit 2~0 TX RESULT2~TX RESULTO: Transmitter status
000: No operation
001: Message sent with success
010: Transmission error
011: Transmitter busy
100: Transmit discarded due to incoming message
101~111: Reserved
e RX_STATUS Register
Bit 7 6 5 4 3 2 1 0
Name | RX_DATA|RX_OVERRUN| — — — — — | RX_CLEAR
R/W RO RO — — — — — wC
POR 0 0 — — — — — 0
Bit 7 RX_DATA: Indicates buffer data is available

0: Buffer data is not available
1: Buffer data is available
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Bit 6 RX OVERRUN: New data has arrived without the previous data having been read
0: Read
1: Not read
Cleared by writing a “1” to RX CLEAR.
Bit 5~1 Unimplemented, read as “0”
Bit 0 RX CLEAR: Write a “1” to this bit to indicate data has been read

0: Reserved
1: Indicates data has been read
If there is another packet in buffer, RX DATA will remain 1.

o RX_INFO Register

Bit 7 6 5 4 3 2 1 0
Name RX_ RX_ RX_ RX_ RX_ RX_ RX_ RX_
BYTES7 | BYTES6 | BYTESS | BYTES4 | BYTES3 | SOP2 SOP1 SOPO
R/W RO RO RO RO RO RO RO RO
POR 0 0 0 0 0 0 0 0
Bit 7~3 RX BYTES7~RX BYTES3: Actual number of bytes received
Bit 2~0 RX_SOP2~RX_SOPO0: SOP type of the received message
000: No Message
001: SOP
010: SOP’
011: SOp”
100: Debug SOP’
101: Debug SOP”
110~111: Reserved
e TX_COMMAND Register
Bit 7 6 5 4 3 2 1 0
Name X X X _ [ TXUWAIT_|  TX_ | TXBUF_
CMD7 CMD6 CMD5 RP START | READY
R/W R/W R/W R/W — — RIW WC RO
POR 0 0 0 — — 0 0 1
Bit 7~5 TX CMD7~TX_CMDS: Transmit Commands control
000: NOP
001: Send the message in buffer
010: Send CableReset
011: Send HardReset
100: Start BIST Mode 2 for 45 ms
101~111: Unused
Bit 4~3 Unimplemented, read as “0”
Bit2 TX_WAIT_RP: TX Wait R control
0: TX does not wait
1: TX will hold until Rp,=3 A
Bit 1 TX_START: A write to this bit starts transmission of what is in the TX buffer

0: Not transmission
1: Starts transmission
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Bit0

TXBUF_READY: Transmission status
0: Transmission ongoing
1: Transmission complete

The software should check whether this bit is 1 before filling the transmit buffer.

e TX_INFO Register

Bit 7 6 5 4 3 2 1 0
Name . . TX_RE- | TX_RE- | TX_RE- X X X
TRIES5 TRIES4 TRIES3 SOP2 SOP1 SOPO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 1 1 0 0 0
Bit 7~6 Unimplemented, read as “0”
Bit 5~3 TX_RETRIES5~TX_RETRIES3: Number of retries to be attempted for this message
Bit 2~0 TX SOP2~TX_SOPO0: SOP type of the transmitted message

000: Not Valid
001: SOP

010: SOP’

011: SOP”

100: Debug SOP’
101: Debug SOP”
110~111: Reserved

o RX_PACKET_DATAm Register (m=61~90)

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/IW R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 D7~D0: Receive packet data

The SOP and EOP symbols are not included in the receive data. The first byte of the
data is the 8 LSB’s of the packet header, and is ordered consistently with the power
delivery specification. Also:

* The GoodCRC packets are consumed by the logic and do not appear in the receive
buffer.

* The packet’s CRC is not included in the byte count. However, when space in the
buffer is available, the CRC field appears after the data in the buffer.

o TX_PACKET_DATAnN Register (n=91~120)

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/IW R/W R/W R/W R/W R/IW R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 D7~D0: Transmit packet data

The SOP and EOP symbols are not included in the transmit data. The first byte of the
data is the 8 LSB’s of the packet header, and is ordered consistently with the power
delivery specification.

Rev. 1.00

38 of 61 August 07, 2023

AHd dd ¥



32-Bit Arm® Cortex®-M0+ Power Delivery MCU #
HT32F61030 HOLTEK

www.holtek.com

e C_OVP Register

Bit 7 6 5 4 3 2 1 0
Name — — — — ENP2 ENP1 STP2 STP1
R/W — — — — R/W R/W R/W R/W
POR — — — — 0 0 0 0
Bit 7~4 Unimplemented, read as “0”
Bit 3~2 ENP2~ENP1: Associated Protect blocks enable control
00: Disable

01: CC1 Protect blocks enable
10: CC2 Protect blocks enable
11: CC1 and CC2 Protect blocks enable
The Protect blocks must be enabled before they are started.

Bit 1~0 STP2~STP1: Protect blocks for the associated CC1/CC2 Start control
00: Disable
01: CC1 OVP Start enable
10: CC2 OVP Start enable
11: CC1 and CC2 OVP Start enable
These can be started at boot time, or to save power only started when needed. The
protect blocks must be first enabled with CC1/CC2 pin.

PD PHY Reset

When the system is powered on for the first time, the SYSRESETN line needs to be sent a signal
from low to high with a width of 30 ps to complete the reset action. After this, send the I°C
command to set the relevant registers.

SVBUS External Divider Resistor Configuration
Table 6. External Divider for 48 V EPR Scaled VBUS (SVBUS Input)

Component Connection Note
220 kQ + 680 Q 1 % resistors VBUS to SVBUS pin —
12 kQ + 1 kQ 1 % resistors SVBUS pin to ground Good analog ground connection
10nF capacitor SVBUS pin to ground Good analog ground connection

PD PHY I?C Function

The I°C serial interface is a two line interface, a serial data line, SDA_ PD, and serial clock line,
SCL_PD. As many devices may be connected together on the same bus, their outputs are both open
drain types. For this reason it is necessary that external pull-high resistors are connected to these
outputs. Note that no chip select line exists, as each device on the I*C bus is identified by a unique
address which will be transmitted and received on the I°C bus. When two devices communicate
with each other on the bidirectional I’C bus, one is known as the master device and one as the slave
device. Both master and slave can transmit and receive data, however, it is the master device that has
overall control of the bus. For the device, which only operates in slave mode, there are two methods
of transferring data on the I°C bus, the slave transmit mode and the slave receive mode.

Communication on the I’C bus requires four separate steps, a START signal, a slave device address
transmission, a data transmission and finally a STOP signal. When a START signal is placed on the
I’C bus, all devices on the bus will receive this signal and be notified of the imminent arrival of data
on the bus. The first seven bits of the data will be the slave address, the 8th bit is the read/write bit
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whose value will be placed in the SRW bit. This bit will be checked by the slave device to determine
whether to go into transmit or receive mode. The transmitted data is 8-bit wide and is transmitted after
the slave device has acknowledged receipt of its slave address. The order of serial bit transmission
is the MSB first and the LSB last. After receipt of 8 bits of data, the receiver must transmit an
acknowledge signal, level “0”, before it can receive the next data byte. If the slave transmitter does
not receive an acknowledge bit signal from the master receiver, then the slave transmitter will release
the SDA_PD line to allow the master to send a STOP signal to release the I°C Bus.

SCL_PD Start Slave Address ESRWE ACK

i o 1 0o o0 1 0 1% 0
T [\ U

Data \ACK, Stop

SCL_PD

SDA_PD—é/L\0 Oﬁoﬁo 0;/—;_\ /_

S=Start (1 bit)

SA=Slave Address (7 bits)

SR=SRW bit (1 bit)

M=Slave device send acknowledge bit (1 bit)
D=Data (8 bits)

A=ACK (1 bit)

P=Stop (1 bit)

S [SA[SRIM|D|A|[D|A] ...... S [SA[SRIM|D|A|D|A| ... P

Figure 4. PD PHY I2C Communication Timing Diagram

Device Addressing

The slave address byte is the first byte received following the START condition from the master
device. The first seven bits of the first byte make up the slave address. The eighth bit defines
whether a read or write operation is to be performed. When the R/W bit is “1”, then a read operation
is selected. A “0” selects a write operation. The device address bits are “0010010”. When an address
byte is sent, the device compares the first seven bits after the START condition. If they match, the
device outputs an acknowledge on the SDA PD line.

MSB LSB

The first byte after the START

Figure 5. Device Addressing
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Slave Address Register Address (An) Data(n)
RERRER HEREER |||||||H
Ss|0 01 00 10O P
HEEEE RN [ L]
1 f f
Write ACK ACK ACK
Figure 6. Byte Write Timing
Slave Address Register Address (An) Data(n) Data(n+1) Data(n+x)
[TTTTT] [TTTTT] [TTTTT] [TTTTT] IIIIIIIH
s|o 0100100 P
LI L] L] L] L]
i . i
Write  ACK ACK ACK ACK  ACK ACK
Figure 7. Page Write Timing
Slave Address Data(n)
RERRER |||||||H
s|o 0100 101 P
[ L] RN
A1
Read ACK ACK
Figure 8. Read Timing
Slave Address Register Address (An)
HRRRRR HERERR
sf[o 1 000 100 P
LI L] L L]
i) 1
Write  ACK ACK
Slave Address Data(n) Data(n+1) Data(n+x)

s{o 1 0 0 0 1 0 1

ki 1

Read  ACK ACK

Figure 9. Random Read Timing
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HT32F61030
32 QFN-A
>
o < < < w <
213 8|@|8|z|8]¢
el ez 5|8]°%]¢2
T ® o o
AFO
(Default) O 32 31 30 29 28 27 26 25
P18
PAO VDD . Voo Digital Power Pad 24 Cc2
PA1 VDD . Analog Power Pad 23 HVO2
. 1.5V Power Pad
PA2 VDD 22 HVO1
Vpp Digital & Analog I/0 Pad
PA3 VDD VDD 21 PBO
Vpp Digital /0 Pad
PA4 VDD . o B vDD | 20 SWDIO PA13
PA5 VDD . PD PHY Power Pad VDD 19 SWCLK PA12
PAG VDD PD PHY 1.8 V Power Pad voo | 18 | PA9 BOOT
. PD PHY Analog /O Pad EP VSS
PA7 VDD VDD 17 XTALOUT PB14
VDD
9 10 11 12 13 14 15 16
x o —_
x w x
lslsl2al8|8]|3]|3 g
o 9 A %] X o o [ g3
O © = Z c < 3 =
= = =
s
) v | 2T ©
2 | @ A% @ %
o N cnN w -
T
o
Figure 10. 32-pin QFN Pin Assignment
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Package

Alternate Function Mapping

AF0 AF1 AF2 | AF3 AF4 AF5 AF6 AF7
320FN | SYstem R ADC | N/A  SCTM SPI UART rC

1 PAO VBG ADC_IN2 SCTM1_CHO | SPI_SCK 12C_SCL
2 PA1 ADC_IN3 SCTM1_CH1 | SPI_MOSI 12C_SDA
3 PA2 ADC_IN4 SPI_MISO | URQ_TX

4 PA3 ADC_IN5 SPI_SEL | URO_RX

5 PA4 ADC_IN6 SPI_SCK | UR1_TX | 12C_SCL
6 PA5 ADC_IN7 SPI_MOSI UR1_RX | 12C_SDA
7 PAG ADC_IN8 SPI_MISO

8 PA7 ADC_IN9 SPI_SEL

9 CLDO

10 VDD
11, EP* VSS

12 NRST

13 X32KIN PB10 SCTM1_CH1 | SPI_SEL | UR1_TX

14 | X32KOUT PB11 SCTM1_CHO | SPI_SCK | UR1_RX

15 RTCOUT | PB12/ WAKEUPO SCTMO_CH1 | SPI_MISO

16 XTALIN PB13 SCTM2_CHO URO_TX | I2C_SCL
17 | XTALOUT PB14 SCTM2_CH1 URO_RX | 12C_SDA
18 | PA9_BOOT CKOUT SCTM1_CHO | SPI_MOSI

19 SWCLK PA12

20 SWDIO PA13

21 PBO SCTM2_CHO | SPI_MOSI | UR0_TX | 12C_SCL
22 HVO1

23 HVO2

24 cc2

25 VCONN

26 cC1

27 SVBUS

28 VDD_PD

29 VSS_PD

30 VDD1P8

31 | ADVREFP

32 VSSA

Note: The EP is meant the exposed pad of the QFN package.
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Table 8. Pin Description

Pin . D ioti
Number Pin Type 110 Output escription
———— Name Structure® |  Driving
32QFN Default Function (AF0)
1 PAOQ Al/O 5V 4/8/12/16 PAOQ
mA
2 PA1 Al/O 5V 4/8/12/16 PA1
mA
3 PA2 Al/O 5V 4/8/12/16 PA2
mA
4 PA3 Al/O 5V 4/8/12/16 PA3
mA
5 PA4 Al/O 5V 4/8/12/16 | PA4, this pin provides a UART_TX function in the Boot
mA loader mode
6 PA5 Al/O 5V 4/8/12/16 | PAS, this pin provides a UART_RX function in the Boot
mA loader mode
7 PAG6 Al/O 5V 4/8/12/16 PA6
mA
8 PA7 Al/O 5V 4/8/12/16 PA7
mA
9 CLDO = . . Core power LDO output It must be connected a 2.2 pF
capacitor as close as possible between this pin and VSS
10 VDD P — — Voltage for digital 1/0
11, EP VSS P — — Ground reference for digital 1/0
12 nRST® I 5V _PU — External reset
13 PB10® A0 5V 4/8/12/16 X32KIN
(VDD) mA
14 PB11®) Al/O 5V 4/8/12/16 X32KOUT
(VDD) mA
15 PB12® Vo 5V 4/8/12/16 RTCOUT
(VDD) mA
16 PB13 Al/O 5V 4/8/12/16 XTALIN
mA
17 PB14 Al/O 5V 4/82216 XTALOUT
18 PA9 (\I;O ) 5V_PU 4/8231 6 PA9_BOOT
DD
19 PA12 Vo 5V_PU 4/8/12/16 SWCLK
(VDD) mA
20 PA13 Vo 5V_PU 4/8/12/16 SWDIO
(VDD) mA
1/0 4/8/12/16
21 PBO (Voo) 5V mA PBO
22 HVO1 oD — — Open drain output 1
23 HVO2 oD — — Open drain output 2
24 CC2 Al/O — — USB Type-C PD configuration channel 2
25 VCONN P — — VCONN power 3V ~ 5.5V input
26 CC1 Al/O — — USB Type-C PD configuration channel 1
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Pin . D ioti
Number Pin Type® /0 Output escription
———— Name Structure® |  Driving
32QFN Default Function (AF0)
27 SVBUS Al — — USB VBUS connector
28 VDD _PD | PWR — — PD PHY Positive power supply
29 VSS _PD | PWR — — PD PHY Negative power supply, ground
30 VDD1P8 | PWR o . PD PHY Regulator output pin and 1.8 V Digital positive
power supply
31 ADVREFP| P — — Positive reference voltage for the ADC
32 VSSA P — — Ground reference for the ADC

Note: 1. | = input, O = output, A = Analog port, P = Power Supply, OD = Open-Drain output,
Voo = Vop Power, EP = Exposed Pad.
2.5V =5V operation /O type, PU = Pull-up.
3. These pins are located at the Vpp power domain.
4. In the Boot loader mode, only the UART interface can be used for communication.

Internal Connection Signal Lines

The MCU generated signals such as the I2C_SCL have been internally connected to the power
delivery for control purpose. The connections are listed in the following table and the related control
registers should be configured correctly using application program.

Table 9. Internal Connection Signal Lines

Connected PD
PHY Signal Name

MCU Signal Name Description

PD PHY I°C Clock line. The MCU AFIO setting should
be AF7 to select the I°C pin function.

PD PHY I>C data line. The MCU AFIO setting should be
AF7 to select the I2C pin function.

Open drain control logic 1. The MCU AFIO setting should
PFO HVI1 be AFO0 to select the General Purpose Input/Output pin
function.

Open drain control logic 2. The MCU AFIO setting should
PF1 HVI2 be AFO0 to select the General Purpose Input/Output pin
function.

PD PHY reset input signal. The MCU AFIO setting should
PC2 SYSRESETN be AFO0 to select the General Purpose Input/Output pin
function.

BUS interrupt output signal. The MCU AFIO setting should
PC3 BUS_INT be AFO0 to select the General Purpose Input/Output pin
function.

PB7 /12C_SCL (I)C) |SCL_PD

PB6 /12C_SDA (I°C) |SDA_PD
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6 Application Circuits
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Figure 11. Application Circuit
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7 Electrical Characteristics

Absolute Maximum Ratings

The following table shows the absolute maximum ratings of the device. These are stress ratings only.
Stresses beyond absolute maximum ratings may cause permanent damage to the device. Note that
the device is not guaranteed to operate properly at the maximum ratings. Exposure to the absolute
maximum rating conditions for extended periods may affect device reliability.

Table 10. Absolute Maximum Ratings

Symbol Parameter Min. Max. Unit
Voo External Main Supply Voltage Vss - 0.3 Vss +5.5 \Y
Vooa External Analog Supply Voltage Vssa-0.3 Vesa+ 5.5 Vv
ViN Input Voltage on /O Vss - 0.3 Vpp + 0.3 Vv
Ta Ambient Operating Temperature Range -40 85 °C
Tste Storage Temperature Range -60 150 °C
T, Maximum Junction Temperature — 125 °C
Po Total Power Dissipation — 500 mwW

Recommended DC Operating Conditions

Table 11. Recommended DC Operating Conditions
Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. Typ. Max. Unit
Vob Operating Voltage — 2.5 5.0 5.5 \%
\/ADVREFP ADC Positive Reference VOltage — 2.5 5.0 55 V

Note: The Vapvrerr power voltage needs below or equal to the Vpp power voltage.

On-Chip LDO Voltage Regulator Characteristics

Table 12. LDO Characteristics
Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Voo = 2.5 V Regulator input @ lipo =

Vipo Internal Regulator Output Voltage | 12 mA and voltage variant =15 %, |1.425| 15 | 1.57 Vv
After trimming
Voo = 2.5 V Regulator input .

ILoo Output Current @ Vioo =15V 12 15 mA

c External Filter Capacitor Value The capacitor value is dependent on 1 29 . E

Loo for Internal Core Power Supply | the core power current consumption ' H

Rev. 1.00 47 of 61 August 07, 2023

sonsua)oeIey) [eo1309]T 2



32-Bit Arm® Cortex®-M0+ Power Delivery MCU
HOLTEK i ’
HT32F61030 www.holtek.com

Power Consumption

Table 13. Power Consumption Characteristics
Ta = 25 °C, unless otherwise specified

Max @ Ta
Symbol Parameter f Conditions Typ. Unit
y ok YP- T5°c 85°C
16 |Vop=5V All peripherals enabled | 3.35 | 3.60 —
MHz | HSI = 16 MHz All peripherals disabled | 2.75 | 295 | — A
: m
Supply Current 8 Vop=5V All peripherals enabled | 1.88 | 2.02 —
(Run Mode) MHz | HSI = 16 MHz All peripherals disabled | 1.57 | 169 & —
32 Voo =5V All peripherals enabled | 26.39 | 32.72 | —
LS| = 32 kHz pA
KHZ |\ ' 50 in LCM Mode | All peripherals disabled | 25.13| 31.42 | —
Ioo 16 Vpp=5V All peripherals enabled | 1.16 | 1.24 —
Supply Current MHz | HSI =16 MHz All peripherals disabled | 0.44 | 0.48 | — A
m
(Sleep Mode) 8 Vop=5V All peripherals enabled | 0.77 | 0.83 | —
MHz | HSI = 16 MHz All peripherals disabled| 0.41 | 045 | —
Supply Current Vop = 5V, HSI/HSE clock off, LDO in LCM
(Deep-Sleep1 Mode) ~ | Mode, LSE off, LSl on, RTC on 20.27|26.39| — | VA
Supply Current . Vob =5V, HSI/HSE clock off, LDO off, 345 | 514 . A
(Deep-Sleep2 Mode) DMOS on, LSE off, LSl on, RTC on ’ ’ H

Note: 1. HSE means high speed external oscillator. HSI means 16 MHz high speed internal oscillator.
2. LSE means 32.768 kHz low speed external oscillator. LS| means 32 kHz low speed internal oscillator.
3. RTC means real-time clock.
4. Code = while (1) { 208 NOP } executed in Flash.

Reset and Supply Monitor Characteristics

Table 14. Vpp Power Reset Characteristics
Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. Typ. Max. Unit
Power On Reset Threshold
Veor (Rising Voltage on Voo) 2.22 2.35 2.48 \%
Power Down Reset Threshold | 0 =~ 89°C
ower Down Reset Thresho
Veor (Falling Voltage on Vop) 212 22 233 v
VPORHYST POR HyStereSiS —_ — 150 —_ mV
tror Reset Delay Time Vpp =5.0V — 0.1 0.2 ms

Note: 1. Data based on characterization results only, not tested in production.

2. If the LDO is turned on, the Vpp POR has to be in the de-assertion condition. When the Vpp POR is in the
assertion state then the LDO will be turned off.
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Table 15. LVD / BOD Characteristics

Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Veop Voltage of Brown Out Detection C:)t:gﬁiitgrg(;tgrgnmed, 2.37 | 245 | 253 Y,
LvDS =000 | 2.57 | 265 | 2.73 \Y
LVDS = 001 277 | 285 | 293 \Y
LvDS =010 | 297 | 3.05 | 3.13 Y
LVDS = 011 3.17 | 325 | 3.33 Y
Vo Voltage of Low Voltage Detection | Vpp falling edge
LvDS =100 | 3.37 | 345 | 3.53 \Y
LVDS =101 415 | 425 | 4.35 \Y
LVDS =110 | 435 | 445 | 455 \Y
LVDS = 111 455 | 465 | 4.75 \Y
Vwonrst | LVD Hysteresis Vpp=5.0V — — 100 — mV
tsuvo LVD Setup Time Vop=5.0V — — — 5 us
tawvo LVD Active Delay Time Vop=5.0V — — — — ms
lobLvp Operation Current @ Vop=5.0V — — 10 20 PA

Note: 1. Data based on characterization results only, not tested in production.
2. Bandgap current is not included.
3. LVDS field is in the PWRCU LVDCSR register.

External Clock Characteristics
Table 16. High Speed External Clock (HSE) Characteristics

Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vob Operation Range Tao=-40°C~85°C 25 — 5.5 Vv
fuse HSE Frequency Vop =25V ~50V 4 — 16 | MHz
C. Load Capacitance Voo =5.0V,Resr =100Q @ 16 MHz | — — 12 pF
Internal Feedback Resistor between _
Rense XTALIN and XTALOUT Pins Voo =5.0V — | 05| — | M@
Voo =5.0V, C. =12 pF @ 16 MHz,
. ) ) HSEGAIN =0
Resr Equivalent Series Resistance — — 110 Q
Vop=2.5V,CL=12 pF @ 16 MHz,
HSEGAIN = 1
Duse HSE Oscillator Duty Cycle — 40 — 60 %
VDD=5.0V, RESR=1OOQ, C|_=12 pF . 0.85 _
| HSE Oscillator Current Consump- | @ 8 MHz, HSEGAIN =0 ' A
DDHSE tion Voo =5.0V,Rese =25Q, CL=12pF | 3.0 .
@ 16 MHz, HSEGAIN =1 )
lpworse HSE Oscillator Power Down Current|Vpp = 5.0 V — — | 0.01 MA
tsunse HSE Oscillator Startup Time Vop =5.0V — — 4 ms
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Table 17. Low Speed External Clock (LSE) Characteristics
Ta= 25 °C, unless otherwise specified
Symbol Parameter Conditions Min. Typ. Max. Unit
Voo Operation Range Ta=-40°C~85°C 2.5 — 5.5 V
fox Lse LSE Frequency Vpp =25V ~55V — 32.768 — kHz
Re Internal feedback resistor — — 10 — MQ
Resr Equivalent Series Resistance Vpp =5.0V 30 — TBD kQ
C. Recommended load capacitances |Vpp =5.0V 6 — TBD pF
fCKfLSE = 32.768 kHz,
Oscillator Supply Current Resr = 50 kQ, C. =7 pF . 33 6.3 A
(High Current Mode) Vop =25V ~55V ’ ’ H
Ta=-40°C~85°C
IpoLse fCKfLSE =32.768 kHz,
Oscillator Supply Current Resr = 50 kQ, C. < 7 pF . 18 33 A
(Low Current Mode) Vop =25V ~55V : : H
Ta=-40°C~85°C
Power Down Current — — — 0.01 MA
t LSE Oscillator Startup Time fox Lse = 32.768 kHz, 500 . . ms
SULSE (Low Current Mode) Vop=25V~55V

Note: The following guidelines are recommended to increase the stability of the crystal circuit of the HSE / LSE
clock in the PCB layout.

1. The crystal oscillator should be located as close as possible to the MCU to keep the trace length as short
as possible to reduce any parasitic capacitance.

2. Shield lines in the vicinity of the crystal by using a ground plane to isolate signals and reduce noise.
3. Keep any high frequency signal lines away from the crystal area to prevent the crosstalk adverse effects.

Internal Clock Characteristics
Table 18. High Speed Internal Clock (HSI) Characteristics

Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. Typ. Max. Unit
Voo Operation Range Ta=-40°C~85°C 2.5 — 5.5 V
fusi HSI Frequency Voo =5V @25 °C — 16 — MHz
Vop =25V ~55V,Ta=25°C -1 — 1 %
. . VDD=2.5V"‘5.5V _ o
ACCis Factory Calibrated HSI Oscillator T, = -25°C ~ 85 °C -2.5 2 %
Frequency Accuracy
VDD=2.5V""5.5V o
Ta = -40 °C ~ 85 °C 4 =] %
Duty Duty Cycle fusi = 16 MHz 35 — 65 %
| Oscillator Supply Current fusi = 16 MHz — — 140 MA
oprs! Power Down Current @Vop=25V~55V — — 0.01 pA
Tsuns HSI Oscillator Startup Time fusi = 16 MHz — — 20 us
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Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Voo Operation Range Ta=-40°C~85°C 2.5 — 55 \%
fLsi LSI Frequency Vpp=5.0V, Ta=-40°C~85°C 21 32 43 kHz
ACC.si |LSI Frequency Accuracy Voo = 5.0 V, with factory-trimmed | -10 — +10 %
IooLsi LSI Oscillator Operating Current |Vpp =5.0 V — 0.5 0.8 A
tsuLsi LSI Oscillator Startup Time Voo =5.0V — — 100 us

Memory Characteristics

Table 20. Flash Memory Characteristics

Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. Unit
Mo o ot Rt (oot TTHOC=88C | 20 | — | Koyes
trer Data Retention Time Ta=-40°C~85°C 10 — — Years
trroc Word Programming Time Ta=-40°C~85°C 20 — — us
terase Page Erase Time Tao=-40°C~85°C 2 — — ms
tmerAsE Mass Erase Time Ta=-40°C~85°C 10 — — ms

I/0 Port Characteristics

Table 21. 1/0 Port Characteristics
Ta = 25 °C, unless otherwise specified
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
5.0V 1/0 = -chi - — — 3 A
I Low Level Input Current . Vi = Vss, On-chip pull-up H
Reset pin | resister disabled _ _ 3 pA
5.0V 1/0 = -chi - — — 3 A
L High Level Input Current : Vi = Voo, On-chip pull-down H
Reset pin | resister disabled _ — 3 pA
5.0V I/0 05 | — \éDgg Vv
Vi Low Level Input Voltage v.
X
Reset pin 0.5 — 0D§5 \Y;
VDD X VDD +
v High Level Input Volt Povio 085 | 05 '
i evel Input Voltage
" 9 P g . Vop X Vop +
Reset pin 065 — 05 Y
. 5.0V 1/0 N I Y
v Schmitt Trigger Input Voo
HYs Voltage Hysteresis , 0.12 x
Reset pin — — mV
VDD
5.0V 1/O 4 mAdrive, Vo.=0.6 V 4 — — mA
| Low Level Output Current |9.0 V 1/O 8 mAdrive, Vo= 0.6 V 8 — — mA
o (GPIO Sink Current) 5.0 V 1/0 12 mA drive, Vo= 0.6 V 12 | — | — | mA
5.0 VI/O 16 mAdrive, Vo.=0.6 V 16 — — mA
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Symbol Parameter Conditions Min. | Typ. | Max. | Unit
5.0V 1/O 4 mAdrive, Voy =Vpp-0.6 V — 4 — mA
| High Level Output Current | 5.0 V 1/0 8 mA drive, Von = Vpp - 0.6 V — 8 — mA
o (GPIO Source Current) 5.0V 1/0O 12 mAdrive, Vou = Vop -0.6 V| — 12 — mA
5.0V I/O 16 mAdrive, Vouy = Vpp - 0.6 V — 16 — mA
5.0 V4 mAdrive I/O, lo. =4 mA — — 0.6 \Y
5.0 V8 mAdrive I/O, lo. =8 mA — — 0.6 \Y
VoL Low Level Output Voltage -
5.0V 12 mAdrive I/O, lo. = 12 mA — — 0.6 \Y
5.0V 16 mAdrive I/O, lo. = 16 mA — — 0.6 \Y
5.0V 4 mAdrive I/O, lop =4 mA \gDDe_ — — \Y
5.0V 8 mAdrive I/O, lop = 8 mA \g’%_ — — V
Vo High Level Output Voltage v :
5.0 V 12 mA drive I/O, lon = 12 mA 5’%‘ — — \Y
5.0V 16 mAdrive I/O, lop = 16 mA \gj%_ — — V
Rpu Internal Pull-up Resistor Vop =5.0V — 50 — kQ
Rerp Internal Pull-down Resistor | Vpp = 5.0 V — 50 — kQ

ADC Characteristics

Table 22. ADC Characteristics
Ta = 25 °C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. Unit
Vopa Operating Voltage — 25 5.0 5.5 V
Vaocin A/D Converter Input Voltage Range — 0 — VRer+ \Y;
Veees C(/)Iﬁa(éznverter Positive Reference o . o Voon Vv
lanc Current Consumption Vppa = 5.0 V, 500 ksps — 14 1.5 mA
lanc_pn Power Down Current Consumption |Vppa=5.0V — — 0.1 MA
fanc A/D Converter Clock Frequency — 0.7 — 8 MHz
fs Sampling Rate — 50 — 500 ksps
toL Data Latency — — 12.5 — (;;/E[gs
tsan Sampling & Hold Time — — 35 — faoo
Cycles
tancconv | A/D Converter Conversion Time ADST[7:0] = 2 — 16 — (;)//félt’ecs
R Input Sampling Switch Resistance — — — 1 kQ
C Input Sampling Capacitance i,:(:;lsijnelgad capacitance — 4 — pF
tsu Startup Time — — — 1 us
N Resolution — — 12 — Bits
INL Integral Non-linearity Error fs = 500 ksps, Vppa = 5.0V — +2 5 LSB
DNL Differential Non-linearity Error fs = 500 ksps, Vopa =5.0V — +1 — LSB
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Symbol Parameter Conditions Min. | Typ. | Max. Unit
Eo Offset Error — — — +10 LSB
Ec Gain Error — — — +10 LSB

Note: 1. Data based on characterization results only, not tested in production.

2. The figure below shows the equivalent circuit of the A/D Converter Sample-and-Hold input stage where C,
is the storage capacitor, R, is the resistance of the sampling switch and Rs is the output impedance of the
signal source Vs. Normally the sampling phase duration is approximately, 3.5/faoc. The capacitance, C,,
must be charged within this time frame and it must be ensured that the voltage at its terminals becomes
sufficiently close to Vs for accuracy. To guarantee this, Rs is not allowed to have an arbitrarily large value.

SAR ADC

sample

: o

Figure 12. ADC Sampling Network Model

The worst case occurs when the extremities of the input range (0 V and Vggr:) are sampled
consecutively. In this situation a sampling error below 4 LSB is ensured by using the following
equation:

Ry < 3.5 R,

fADCC|ln(2N+2)
Where fipc is the ADC clock frequency and N is the ADC resolution (N = 12 in this case). A safe
margin should be considered due to the pin/pad parasitic capacitances, which are not accounted for

in this simple model.

If, in a system where the A/D Converter is used, there are no rail-to-rail input voltage variations
between consecutive sampling phases, Rs may be larger than the value indicated by the equation above.

Internal Reference Voltage Characteristics

Table 23. Internal Reference Voltage Characteristics
Ta = 25 °C, unless otherwise specified.
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vbba Operating Voltage — 2.8 — 5.5 Y
Vopa22.8V |VREFSEL[1:01=00| 244 | 250 | 2.56
Vier Internal R?fere'nce Voltage after | Vooa2 3.3 V|VREFSEL[1:0]=01| 2.92 | 3.00 | 3.08 v
Factory Trimming, @ Ta=25°C | Vppa24.3 V | VREFSEL[1:0]=10| 3.90 | 4.00 | 4.10
Vopa=24.8V |VREFSEL[1:0]=11| 4.39 | 450 | 4.61
ACCurer _I?:iarfsrrneirrwl;e Voltage Accuracy after xi’:: 225«‘;3\\//“5:?4\(/) e85 °C 2 o +2 o
tstaBLE Reference Voltage Stable Time — — — 100 ms
terery ADC Sampling Time when Read- . 10 . L us
ing Reference Voltage
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Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Ioo Operating Current — — 50 70 MA
Ioopwo Power Down Current — — — 0.01 WA

Note: 1. Data based on characterization results only, not tested in production.

2. The trimming bits of the internal reference voltage are 7-bit resolution.
SCTM Characteristics
Table 24. SCTM Characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
frm Timer Clock Source for SCTM — — — frok MHz
tres Timer Resolution Time — 1 — — 1/fm
fext External Signal Frequency on Channel — — — 1/2 frm
RES Timer Resolution — — — 16 Bits
PD PHY Characteristics
PD PHY Operating Voltage Characteristics
Table 25. PD PHY Operating Voltage Characteristics
Ta=-40°C~85°C
Symbol Parameter Conditions Min. Typ. Max. Unit
Vbo_pp Operating Voltage — 26 — 55 Vv
PD PHY Operating Current Characteristics
Table 26. PD PHY Operating Current Characteristics
Ta=-40°C~85°C
Symbol Operating Mode Conditions Min. Typ. Max. Unit
Voo po = 3V, PWR[3:0] = 0xD — 1.5 3 mA
Normal Mode
Vop_po = 5V, PWRJ[3:0] = 0xD — 2 5 mA
V =3V, PWRJ[3:0] = 0x2 — 10 20 A
lob, po SLEEP1 Mode oRFD [3:01 H
- Voo _po = 5V, PWR[3:0] = 0x2 — 20 60 MA
V =3V, PWRJ[3:0] = 0x0 — 3 6 A
SLEEPO Mode oRre [3:01 H
Voo po = 5V, PWR[3:0] = 0x0 — 5 45 MA

PD PHY LDO Characteristics

Table 27. PD PHY LDO Characteristics
Voo po = Vin, Vin= Vour+ 0.8V, Cloap = 4.7 PF, Ta = -40 °C ~ 85 °C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vbo_pp Supply Voltage — 2.6 — 55 \%
Ta=25°C, l.oap = 0.5 mA -4% 1.8 4% \Y
Vour Output Voltage
ILOAD =0.5mA -8% 1.8 8% V
la Quiescent Current Voo po =5V, No load — — 10 MA
|ou'r OUtpUt Current V|N =26 V, AVOUT =0.15 V, Vou'r =18V 5 — — mA
TC Temperature Coefficient | l.oap =5 mA — +1.5 2 | mV/°C
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PD PHY HVO Characteristics
Table 28. PD PHY HVO Characteristics

Symbol Parameter Conditions Min. | Typ. @ Max. | Unit
lo Sink Current for HYO1, HVO2 Pins | Vpp po =5V, VoL = 0.1 Vip pp 20 35 — mA

PD PHY Characteristics

Table 29. PD PHY Characteristics
Ta=-40°C ~85°C

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vvconn VCONN Voltage — 3 — 5.5 \Y
Vecovp CC1, CC2 Over Voltage Protection — 6% | Voopo| 5% V
|avoD AVDD Current while Waiting to Receive — — 35 — MA
Irx AVDD Current while Receiving CDR_SELECT =0 — 250 — pA
Irx AVDD Current while Transmitting — — — 1.5 mA
lccik CC1 Pins Leakage Current — — — 5 MA
lccak CC2 Pins Leakage Current — — — 5 MA
Vrer DAC Reference Voltage — 2.5 2.6 2.7 V
Nr DAC Resolution — — 6 — Bit
Vbac DAC Threshold ?':\5:1[151(1)L= 0000000 -60 — +40 mV
Vsic2 Upper Slice Voltage Comparator Reference — 800 850 880 mV
Vsic Middle Slice Voltage Comparator Reference — 520 550 590 mV
Vsico Lower Slice Voltage Comparator Reference — 220 250 280 mV
Tsier Slice Analog Activity Test Timer Time — 15 — 35 us
Vs 3 A CC Detect Threshold — 112 | 116 | 1.25 \Y
V11ps 1.5 A CC Detect Threshold — 580 610 640 mV
V11 _per Default Current CC Detect Threshold — 160 200 250 mV
VrotHazo | Ro Voltage Threshold for 330 pA Pull Up — 1.9 2.4 2.7 \%
Vrotriso | Ro Voltage Threshold for 180 pA Pull Up — 1.5 1.6 1.7 \Y
VRoTHso Rob Voltage Threshold for 80 pA Pull Up — 1.5 1.6 1.7 \Y
VRrATH330 Ra Voltage Threshold for 330 pA Pull Up — 760 800 830 mV
VRraTH180 Ra Voltage Threshold for 180 pA Pull Up — 280 320 420 mV
VRratHgo Ra Voltage Threshold for 80 yA Pull Up — 180 200 225 mV
fioc I2C Clock Frequency — 400 — 1000 | kHz

PD PHY Power on Reset Characteristics

Table 30. PD PHY Power on Reset Characteristics
Ta=-40°C~85°C

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vpor_pp Vpp_pp Start Voltage to Ensure Power-on Reset — — — 100 mV
RRpor po | Voo _po Rising Rate to Ensure Power-on Reset — 0.035 — — V/ms
tror Po Minimum Time for Vpp_pp Stays at Veor_po to . 1 . L s

- Ensure Power-on Reset
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I2C Characteristics
Table 31. I°C Characteristics

Symbol Parameter Sta.ndard Mode I.=ast Mode Fa?t Plus Mode Unit
Min. Max. Min. Max. Min. Max.
fscL SCL Clock Frequency — 100 — 400 — 1000 kHz
tscL SCL Clock High Time 4.5 — 1.125 — 0.45 — ys
tscL SCL Clock Low Time 4.5 — 1.125 — 0.45 — us
(NI SCL and SDA Fall Time — 1.3 — 0.34 — 0.135 us
trise SCL and SDA Rise Time — 1.3 — 0.34 — 0.135 us
tsu(soa) SDA Data Setup Time 500 — 125 — 50 — ns
SDA Data Hold Time © 0 — 0 — 0 — ns
%08 'SDA Data Hold Time © — 16 — 0.475 — 0.25 us
tvo(soa) SDA Data Valid Time — 1.6 — 0.475 — 0.25 us
tsusta) START Condition Setup Time 500 — 125 — 50 — ns
thisTa) START Condition Hold Time 0 — 0 — 0 — ns
tsuisto) STOP Condition Setup Time 500 — 125 — 50 — ns

Note: 1. Data based on characterization results only, not tested in production.
2. To achieve 100 kHz standard mode, the peripheral clock frequency must be higher than 2 MHz.
3. To achieve 400 kHz fast mode, the peripheral clock frequency must be higher than 8 MHz.
4. To achieve 1 MHz fast plus mode, the peripheral clock frequency must be higher than 16 MHz.
5

. The above characteristic parameters of the 12C bus timing are based on: COMBFILTEREN = 0 and
SEQFILTER = 00.

6. The above characteristic parameters of the I2C bus timing are based on: COMBFILTEREN = 1 and
SEQFILTER = 00.

tscLw) tscLn) : tup(spa) |

;!
> thsDA) le—p| tsu(spa)

[ | |

SDA :l': / :||:
|

| | |

tsusTa) lepm |

tsusto)

>
\\—\ [
1/
i\ |
\\ | |

Figure 13. I’C Timing Diagram
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SPI Characteristics
Table 32. SPI Characteristics

Symbol ‘ Parameter Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SPI Master Mode

foc SPI Master Output SCK Clock Master mode, SPI peripheral . . food2 | MHz

Frequency clock frequency fpcik

Izzz:) SCK Clock High and Low Time — ts_c,<2/2 _ tSfK1/2 ns
tvmo) Data Output Valid Time — — — 5 ns
tHovo) Data Output Hold Time — 2 — _ ns
tsumiy Data Input Setup Time — 5 _ _ ns
thovry Data Input Hold Time — 5 _ _ ns

SPI Slave Mode

Slave mode, SPI peripheral

fsex SPI Slave Input SCK Clock Frequency clock frequency froux — — | food3 | MHz
Dutysck | SPI Slave Input SCK Clock Duty Cycle — 30 — 70 %
tsuser) SEL Enable Setup Time — 3tpak | — _ ns
thsen SEL Enable Hold Time — 2teoik | — _ ns
taso) Data Output Access Time — — — | 3tpax| ns
tois(so) Data Output Disable Time — — — 10 ns
tv(so) Data Output Valid Time — — _ 25 ns
thso) Data Output Hold Time — 15 — — ns
tsucsy Data Input Setup Time — 5 _ _ ns
thesi) Data Input Hold Time — 4 _ _ ns

Note: 1. fsck is SPI output/input clock frequency and tsck = 1/fsck.
2. fecik is SPI peripheral clock frequency and tecik = 1/frcik-
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Figure 14. SPI Timing Diagram — SPI Master Mode
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Figure 15. SPI Timing Diagram — SPI Slave Mode with CPHA =1
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8 Package Information

Note that the package information provided here is for consultation purposes only. As this
information may be updated at regular intervals users are reminded to consult the Holtek website for
the latest version of the Package Information.

Additional supplementary information with regard to packaging is listed below. Click on the
relevant section to be transferred to the relevant website page.

e Package Information (include Outline Dimensions, Product Tape and Reel Specifications)
® The Operation Instruction of Packing Materials

e Carton information
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SAW Type 32-pin QFN (4mm x 4mm % 0.75mm) Outline Dimensions
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‘ 173 ‘ s
! i On000nnnn
‘ A1 16 ‘ 9
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LA
Dimensions in inch
Symbol -
Min. Nom. Max.
A 0.028 0.030 0.031
A1 0.000 0.001 0.002
A3 0.008 REF
b 0.006 0.008 0.010
0.157 BSC
E 0.157 BSC
0.016 BSC
D2 0.100 — 0.108
E2 0.100 — 0.108
L 0.014 0.016 0.018
0.008 — —
Dimensions in mm
Symbol -
Min. Nom. Max.
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.203 REF
b 0.15 0.20 0.25
4.00 BSC
E 4.00 BSC
0.40 BSC
D2 2.55 — 2.75
E2 2.55 — 2.75
L 0.35 0.40 0.45
0.20 — —
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Copyright® 2023 by HOLTEK SEMICONDUCTOR INC. All Rights Reserved.

The information provided in this document has been produced with reasonable care and attention
before publication, however, HOLTEK does not guarantee that the information is completely
accurate. The information contained in this publication is provided for reference only and may
be superseded by updates. HOLTEK disclaims any expressed, implied or statutory warranties,
including but not limited to suitability for commercialization, satisfactory quality, specifications,
characteristics, functions, fithess for a particular purpose, and non-infringement of any third-
party’s rights. HOLTEK disclaims all liability arising from the information and its application. In
addition, HOLTEK does not recommend the use of HOLTEK’s products where there is a risk of
personal hazard due to malfunction or other reasons. HOLTEK hereby declares that it does not
authorise the use of these products in life-saving, life-sustaining or safety critical components.
Any use of HOLTEK’s products in life-saving/sustaining or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and hold HOLTEK harmless from
any damages, claims, suits, or expenses resulting from such use. The information provided in
this document, including but not limited to the content, data, examples, materials, graphs, and
trademarks, is the intellectual property of HOLTEK (and its licensors, where applicable) and is
protected by copyright law and other intellectual property laws. No license, express or implied,
to any intellectual property right, is granted by HOLTEK herein. HOLTEK reserves the right to
revise the information described in the document at any time without prior notice. For the latest
information, please contact us.
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