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1 General Description

The Holtek HT32F54231/HT32F54241/HT32F54243/HT32F54253 devices are high performance,
low power consumption 32-bit microcontrollers based around an Arm® Cortex®-MO0+ processor
core. The Cortex®-MO+ is a next-generation processor core which is tightly coupled with Nested
Vectored Interrupt Controller (NVIC), SysTick timer and including advanced debug support.

The devices operate at a frequency of up to 60 MHz with a Flash accelerator to obtain maximum
efficiency. It provides up to 128 KB of embedded Flash memory for code / data storage and up to
16 KB of embedded SRAM memory for system operation and application program usage. A variety
of peripherals, such as Hardware Divider DIV, PDMA, ADC, I2C, USART, UART, SPI, GPTM,
SCTM, BFTM, MCTM, CRC-16/32, RTC, WDT, Touch key, LED controller and SW-DP (Serial
Wire Debug Port), etc., are also implemented in the device series. 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 above features ensure that the devices are suitable for use in a wide range of applications,
especially in areas such as washing machines, refrigerators, electric pressure cookers, high-speed
blenders, rice cookers and so on.

arm CORTEX
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2 Development Tools

For rapid product development and to simplify device parameter setting, Holtek has provided
relevant development tools which users can download from the following link:

https://www.holtek.com/page/tool-detail/dev_plat/ha/washing machine workshop

3 Features

Core
m 32-bit Arm® Cortex®-MO0+ processor core
m Up to 60 MHz operating frequency
m Single-cycle multiplication
m Integrated Nested Vectored Interrupt Controller (NVIC)
m 24-bit SysTick timer

The Cortex®-MO+ 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/0 ports, hardware multiplier and low latency interrupt respond time.

On-Chip Memory
m Up to 128 KB on-chip Flash memory for instruction/data and option byte storage
m Up to 16 KB on-chip SRAM
m Supports multiple booting 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 accesses. The maximum
address range of the Cortex®-MO0+ is 4 GB since it has a 32-bit bus address width. Additionally,
a pre-defined memory map is provided by the Cortex®-MO+ 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®-M0+ Technical
Reference Manual for more information. Figure 3 ~ 4 in the Overview chapter shows the memory
map of the HT32F54231/HT32F54241/HT32F54243/HT32F54253 series devices, including code,
SRAM, peripheral and other pre-defined regions.

Flash Memory Controller - FMC
m Flash accelerator for maximum efficiency
m 32-bit word programming with In System Programming (ISP) and In Application Programming (IAP)

m Flash protection capability to prevent illegal access
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The Flash Memory Controller, FMC, provides all the necessary functions and pre-fetch buffer for
the embedded on-chip Flash Memory. Since the access speed of the Flash Memory is slower than
the CPU, a wide access interface with a pre-fetch buffer is provided for the Flash Memory in order
to reduce the CPU waiting time which will cause CPU instruction execution delays. Flash Memory
word program/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.

Clock Control Unit — CKCU

m External 4 to 16 MHz crystal oscillator
m External 32,768 Hz crystal oscillator

m Internal 8 MHz RC oscillator trimmed to +2 % accuracy at 5 V operating voltage and 25 °C
operating temperature

m Internal 32 kHz RC oscillator
m Integrated system clock PLL
m Independent clock divider and gating bits for peripheral clock sources

The Clock Control Unit, CKCU, provides a range of oscillators 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), a Phase Lock
Loop (PLL), an HSE clock monitor, clock pre-scalers, clock multiplexers, APB clock divider and
gating circuitry. The clocks of the AHB, APB and Cortex®-MO+ are derived from the system clock
(CK_SYS) which can source from the HSI, HSE, LSI, LSE or system PLL. The Watchdog Timer
and Real-Time Clock (RTC) use either the LSI or LSE as their clock source.

Power Management Control Unit - PWRCU

m Single Vpp power supply: 2.5 Vto 5.5V

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

m Two power domains: Vpp and Vcore

m Three power saving modes: Sleep, Deep-Sleepl and 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 devices provide 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.
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External Interrupt/Event Controller — EXTI

m Up to 16 EXTI lines with configurable trigger sources and types

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, wake-up enable and status bits for each EXTTI line

m Software interrupt trigger mode for each EXTI line

m Integrated deglitch filter for short pulse blocking

The External Interrupt / Event Controller, EXTI, comprises 16 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 1 Msps conversion rate
m Up to 10 external analog input channels

A 12-bit multi-channel Analog to Digital Converter is integrated in the devices. There are
multiplexed channels, which include up to 10 external analog signal channels and 3 internal
channels. If the input voltage is required to remain within a specific threshold window, an Analog
Watchdog function will monitor and detect these signals. An interrupt will then be generated to
inform the device that the input voltage is not within the preset threshold levels. There are three
conversion modes to convert an analog signal to digital data. The A/D Conversion can be operated
in one shot, continuous and discontinuous conversion modes.

Comparator — CMP (HT32F54243/HT32F54253 only)

m Rail-to-rail comparator

m Each comparator has configurable negative input used for flexible voltage selection
e External CNn pin
e Internal 8-bit CVR output

m Programmable hysteresis

m Programmable respond speed and consumption

m Comparator output can be routed to I/O or to multiple timers or ADC trigger inputs

m 8-bit scaler can be configured to dedicated 1/O for voltage reference

m Comparator has interrupt generation capability with wakeup from Sleep, Deep Sleepl or Deep
Sleep2 mode through the EXTI controller

The two general purpose comparators, CMP, are implemented within the devices. They can be
configured either as standalone comparators or combined with the different kinds of peripheral IP.
Each comparator is capable of asserting interrupts to the NVIC or waking up the MCU from the
Sleep or Deep Sleepl mode through the EXTI wakeup event management unit.
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/0 Ports — GPIO

m Up to 54 GPIOs
m Port A, B, C, D are mapped to 16-line EXTI interrupts
m Almost all I/O pins have a configurable output driving current

There are up to 54 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.

Motor Control Timer - MCTM

m 16-bit up, down, up/down auto-reload counter
m Up to 4 independent channels

m 16-bit programmable prescaler that allows division of the prescaler clock source by any factor
between 1 and 65536 to generate the counter clock frequency

m Input Capture function

m Compare Match Output

m PWM waveform generation with Edge-aligned and Center-aligned Counting Modes
m Single Pulse Mode Output

m Complementary Outputs with programmable dead-time insertion

m Supports 3-phase motor control and hall sensor interface

m Break input to force the timer’s output signals into a reset or fixed condition

The Motor Control Timer Module, MCTM, consists of one 16-bit up/down counter; four 16-bit
Capture/Compare Registers (CCRs), one 16-bit Counter Reload Register (CRR), one 8-bit repetition
counter and several control/status registers. It can be used for a variety of purposes including
measuring the pulse widths of input signals or generating output waveforms such as compare match
outputs, PWM outputs or complementary PWM outputs with dead-time insertion. The MCTM is
capable of offering full functional support for motor control, hall sensor interfacing and brake input.

General-Purpose Timer — GPTM

m 16-bit up, down, up/down auto-reload counter
m Up to 4 independent channels

m 16-bit programmable prescaler that allows division of the prescaler clock source by any factor
between 1 and 65536 to generate the counter clock frequency

m Input Capture function
m Compare Match Output

m PWM waveform generation with Edge-aligned and Center-aligned Counting Modes
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m Single Pulse Mode Output
m Encoder interface controller with two inputs using quadrature decoder

The General-Purpose Timer Module, GPTM, consists of one 16-bit up/down-counter, four
16-bit Capture / Compare Registers (CCRs), one 16-bit Counter Reload Register (CRR) and
several control / status registers. They can be used for a variety of purposes including general time
measurement, input signal pulse width measurement, output waveform generation such as single
pulse generation or PWM output generation. The GPTM supports an Encoder Interface using a
decoder with two inputs.

Single-Channel Timer — SCTM

m 16-bit up auto-reload counter
m One channel for each timer

m 16-bit programmable prescaler that allows division of the prescaler clock source by any factor
between 1 and 65536 to generate the counter clock frequency

m Input Capture function
m Compare Match Output
m PWM waveform generation with Edge-aligned

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 output.

Basic Function Timer - BFTM

m 32-bit compare match count-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 count-up 32-bit counter designed to measure
time intervals and generate a one shot or repetitive interrupts. The BFTM operates in two functional
modes, repetitive or one shot mode. In the repetitive mode the BFTM restarts the counter when a
compare match event occurs. The BFTM also supports a one shot mode which forces the counter to
stop counting when a compare match event occurs.

Watchdog Timer — WDT

m 12-bit count-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 count-down counter, a prescaler, a WDT delta
value register, a 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 when the counter value is greater than the WDT delta value. It means that the counter
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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 while the processor is in the debug
mode. The register write protect function which can be enabled to prevent an unexpected change in
the Watchdog timer configuration.

Real-Time Clock — RTC

m 24-bit count-up counter with a programmable prescaler
m Alarm function
m Interrupt and Wake-up event

The Real-Time Clock, RTC, includes an APB interface, a 24-bit count-up counter, a control register,
a prescaler, a compare register and a status register. The RTC counter is used as a wake-up timer to
generate a system resume signal from the power saving modes.

Inter-Integrated Circuit — I°C

m Supports both master and slave modes with a frequency of up to 1 MHz
m Provides an arbitration function and clock synchronization

m Supports 7-bit and 10-bit addressing modes and general call addressing
m Supports slave multi-addressing mode using address mask function

The I?C 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 bi-directional data line between the
master and slave devices and is used for data transmission and reception. The I’C also has an
arbitration detection and clock synchronization function to prevent situations where more than one
master attempts to transmit data to the I?C bus at the same time.

Serial Peripheral Interface — SPI

m Supports both master and slave modes

m Frequency of up to (frck/2) MHz for the master mode and (frcix/3) MHz for the slave mode
m FIFO Depth: 8 levels

m Multi-master and multi-slave operation

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, which are the 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 streamed 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. The mode fault detection
provides a capability for multi-master applications.
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Universal Synchronous Asynchronous Receiver Transmitter - USART

m Supports both asynchronous and clocked synchronous serial communication modes

m Programmable baud rate clock frequency up to (fecLk/16) MHz for asynchronous mode and
(frcLx/8) MHz for synchronous mode

m Capability of 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 bit generation
e Bit order: LSB-first or MSB-first transfer

m Error detection: Parity, overrun and frame error

m Auto hardware flow control mode — RTS, CTS

m [rDA SIR encoder and decoder

m RS485 mode with output enable control

m FIFO Depth: 8-level for both receiver and transmitter

The Universal Synchronous Asynchronous Receiver Transceiver, USART, provides a flexible full
duplex data exchange using synchronous or asynchronous data transfer. The USART is used to
translate data between parallel and serial interfaces, and is commonly used for RS232 standard
communication. The USART peripheral function supports four types of interrupt including Line
Status Interrupt, Transmitter FIFO Empty Interrupt, Receiver Threshold Level Reaching Interrupt
and Time Out Interrupt. The USART module includes a transmitter FIFO, TX FIFO, and receiver
FIFO, RX FIFO. The software can detect a USART error status by reading the USART Status &
Interrupt Flag Register, USRSIFR. 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.

Universal Asynchronous Receiver Transmitter — UART

m Asynchronous serial communication operating baud rate clock frequency of up to fecik/16 MHz
m Capability of 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 bit 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.
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Cyclic Redundancy Check — CRC

m Supports CRC16 polynomial: 0x8005,
X16+X15+X2+ 1

m Supports CCITT CRC16 polynomial: 0x1021,
X6+ X2+X5+1
m Supports IEEE-802.3 CRC32 polynomial: 0x04C11DB?7,
X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+ 1
m Supports 1’s complement, byte reverse & bit reverse operation on data and checksum
m Supports byte, half-word & word data size

m Programmable CRC initial seed value

m CRC computation executed in 1 AHB clock cycle for 8-bit data and 4 AHB clock cycles for 32-bit
data

m The HT32F54243/HT32F54253 device support PDMA to complete a CRC computation of a
block of memory

The CRC calculation unit is an error detection technique test algorithm and is used to verify data
transmission or storage data correctness. A CRC calculation takes a data stream or a block of data as
its input and generates a 16-bit or 32-bit output remainder. Ordinarily, a data stream is suffixed by
a CRC code and used as a checksum when being sent or stored. Therefore, the received or restored
data stream is calculated by the same generator polynomial as described above. If the new CRC
code result does not match the one calculated earlier, that means the data stream contains a data
error.

Peripheral Direct Memory Access — PDMA
(HT32F54243/HT32F54253 only)

m 6 channels with trigger source grouping

m 8-bit, 16-bit and 32-bit width data transfer

m Supports linear address, circular address and fixed address modes

m 4-level programmable channel priority

m Auto reload mode

m Supports trigger source

ADC, SPI, USART, UART, I?’C, MCTM, GPTM and software request

The Peripheral Direct Memory Access controller, PDMA, moves data between the peripherals and
the system memory on the AHB bus. Each PDMA channel has a source address, destination address,
block length and transfer count. The PDMA can exclude the CPU intervention and avoid interrupt
service routine execution. It improves system performance as the software does not need to connect
each data movement operation.
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Hardware Divider — DIV
m Signed/unsigned 32-bit divider

m Calculate in 8 clock cycles, load in 1 clock cycle
m Division by zero error flag

The divider is the truncated division and needs a software triggered start signal by controlling the
“START” bit in the control register. The divider calculation complete flag will be set to 1 after 8
clock cycles, however, if the divisor register data is zero during the calculation, the division by zero
error flag will be set to 1.

LED Controller - LEDC

m Supports 8-segment digital displays up to a maximum of N
e For the HT32F54231/HT32F54241, N =8
e For the HT32F54243/HT32F54253, N =12
m Supports 8-segment digital displays with common anode or common cathode
m Supports frame interrupt
m Three frequency sources: LSI, LSE and PCLK
m The LED light on/off times can be controlled using the dead time setting

The LED controller is used to drive 8-segment digital displays. For the HT32F54231/HT32F54241
devices, the LED controller can drive up to eight 8-segment digital displays. For the HT32F54243/
HT32F54253 devices, the LED controller can drive up to twelve 8-segment digital displays. Users
have the flexibility to configure the pin position and number of the COMs according to the digital
displays in their application. In a complete frame period, the enabled COMs will be scanned from
the lower to the higher. Taking an example of where four 8-segment LEDs are used and where
COMO, COMS5, COM6 and COM7 are enabled. Here COMO0, COMS5, COM6 and the COM7 will be
scanned successively in this sequence within a complete frame period. The scanning time of each
COM port is equal to 1/4 frame, which is subdivided into the dead time duty and the COM duty.
Users can adjust the dead time duty to change the LED brightness.

Touch Key — TKEY
m Four key oscillator frequencies: 1 MHz /3 MHz /7 MHz/ 11 MHz

m 1024 level reference oscillator internal capacitor for frequency matching
m Single 16-bit C/F Counter
m Three scan modes: Manual mode, Auto scan mode and Periodic auto scan mode
m Support detection in the Sleep, Deep-Sleepl and Deep-Sleep2 modes
m Hardware Upper or lower threshold comparators
m Keys are organised into several groups, with each group known as a module
e For the HT32F54231/HT32F54241, having a module number, M0 to M5
e For the HT32F54243/HT32F54253, having a module number, M0 to M6

m Each module is a fully independent set of four Touch Keys and each Touch Key has its own
oscillator
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All touch keys share a set of register array, which is used to store the reference oscillator capacitor
setting and the touch key detection results. In addition, each touch key corresponds to a pair of upper /
lower limit comparison registers, which are used to store the upper / lower limit threshold values.
The hardware judges that an touch key is pressed or released according to the value stored in these
registers.

Support detection in the Sleep, Deep-Sleepl and Deep-Sleep2 modes. If the detected results conform
to the condition that an touch key is pressed or released, the system will be wake-up and returned to
normal mode.

Debug Support
m Serial Wire Debug Port — SW-DP
m 4 comparators for hardware breakpoints or code / literal patches

m 2 comparators for hardware watch points

Package and Operation Temperature
m 28-pin SSOP, 32-pin QFN and 48/64-pin LQFP packages
m Operation temperature range: -40 °C to 105 °C
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4 Overview

Device Information

Table 1. Features and Peripheral List

Peripherals HT32F54231 | HT32F54241 | HT32F54243 | HT32F54253
Main Flash (KB) 32 63 64 127
Option Bytes Flash (KB) 1 1 1 1
SRAM (KB) 4 8 8 16
MCTM 1 1
GPTM 1 1
) SCTM 2 4
Timers
BFTM 2 2
WDT 1 1
RTC 1 1
SPI 2 2
L USART 1 2
Communication
UART 2 4
12C 2 3
Hardware Divider 1
CRC-16/32 1
PDMA — 6 channels
EXTI 16
12-bit ADC 1
Number of channels Max. 10 external channels
Comparator — 2
GPIO Up to 40 Up to 54
LED controller Up to 8 x 8-segment Up to 12 x 8-segment
Touch key 24 28
CPU frequency Up to 60 MHz
Operating voltage 25V~55V
Operating temperature -40°C~105°C
Package 32-pin208F?\llr,] fgﬁﬁ LQFP 4&%4??"? fgﬁp
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Block Diagram
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Figure 1. HT32F54231/HT32F54241 Block Diagram
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Figure 2. HT32F54243/HT32F54253 Block Diagram
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Memory Map

Peripheral

SRAM

Code

OxFFFF_FFFF

0xE010_0000

0xE000_0000

— 0x4010_0000

0x4008_0000

|- 0x4000_0000

0x2000_2000

— 0x2000_0000

0x1FFO0_0400

0x1FF0_0000

0x1F00_0800
0x1F00_0000

0x0001_0000

0x0000_0000

Reserved

Private peripheral bus

Reserved

AHB peripherals

APB peripherals

Reserved

8 KB on-chip SRAM

Reserved

Option byte alias

Reserved

Boot loader

Reserved

64 KB on-chip Flash

512 KB

- — — —

512 KB

8 KB

1KB

2KB

64 KB

Figure 3. HT32F54231/HT32F54241 Memory Map

™ 0x400F_FFFF

0x400C_C000
0x400C_A000
0x400B_6000
0x400B_0000
0x4008_C000
0x4008_A000
0x4008_8000
0x4008_2000

| 0x4008_0000

0x4007_8000
0x4007_7000
0x4007_6000
0x4007_5000
0x4007_4000
0x4006_F000
0x4006_E000
0x4006_B000
0x4006_A000
0x4006_9000
0x4006_8000
0x4005_B000
0x4005_A000
0x4004_A000
0x4004_9000
0x4004_8000
0x4004_5000
0x4004_4000
0x4004_2000
0x4004_1000
0x4003_5000
0x4003_4000
0x4002_D000
0x4002_C000
0x4002_5000
0x4002_4000
0x4002_3000
0x4002_2000
0x4001_B000
0x4001_A000
0x4001_1000
0x4001_0000
0x4000_5000
0x4000_4000
0x4000_2000
0x4000_1000
0x4000_0000

Reserved

DIV

Reserved

GPIOA ~ C

Reserved AHB

CRC

CKCU & RSTCU

Reserved

FMC

Reserved

BFTM1

BFTMO

Reserved

SCTM1

Reserved

GPTM

Reserved

RTC & PWRCU

Reserved

WDT

Reserved

LEDC

Reserved

1>’C1

2Co APB

Reserved

SPI1

Reserved

UART1

Reserved

SCTMO

Reserved

MCTM

Reserved

EXTI

Reserved

AFIO

Reserved

TKEY

Reserved

ADC

Reserved

SPIO

Reserved

UARTO

USART
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Peripheral

SRAM

Code

OXFFFF_FFFF

0xE010_0000

0xE000_0000

_ 0x4010_0000
0x4008_0000

| 0x4000_0000

0x2000_4000

| 0x2000_0000
[~ ox1FF0_0400
0x1FFO_0000
0x1F00_0800
0x1F00_0000

0x0002_0000

| 0x0000_0000

Reserved

Private peripheral bus

Reserved

AHB peripherals

APB peripherals

Reserved

16 KB on-chip SRAM

Reserved

Option byte alias

Reserved

Boot loader

Reserved

128 KB on-chip Flash

512 KB

¢ — — — —
512 KB

16 KB

1KB

2 KB

128 KB

Figure 4. HT32F54243/HT32F54253 Memory Map

0x400F_FFFF
0x400C_C000

0x400C_A000

0x400B_8000

0x400B_0000
0x4009_2000

0x4009_0000
0x4008_C000

0x4008_A000
0x4008_8000
0x4008_2000
0x4008_0000

0x4007_8000
0x4007_7000
0x4007_6000
0x4007_5000
0x4007_4000

0x4006_F000
0x4006_E000

0x4006_B000
0x4006_A000
0x4006_9000
0x4006_8000
0x4005_B000
0x4005_A000

0x4005_9000
0x4005_8000

0x4004_A000
0x4004_9000
0x4004_8000
0x4004_5000
0x4004_4000
0x4004_3000
0x4004_2000
0x4004_1000
0x4004_0000
0x4003_6000
0x4003_5000
0x4003_4000
0x4002_D000
0x4002_C000
0x4002_5000
0x4002_4000
0x4002_3000
0x4002_2000
0x4001_B000
0x4001_A000
0x4001_1000
0x4001_0000
0x4000_9000
0x4000_8000
0x4000_5000
0x4000_4000
0x4000_3000
0x4000_2000
0x4000_1000

0x4000_0000

Reserved

DIV

Reserved

GPIOA ~ D

Reserved

PDMA

Reserved

CRC

CKCU & RSTCU

Reserved

FMC

Reserved

BFTM1

BFTMO

SCTM3

SCTM1

Reserved

GPTM

Reserved

RTC & PWRCU

Reserved

WDT

Reserved

LEDC

Reserved

CMPO & CMP1

Reserved

1’C1

1*co

Reserved

SPI1

Reserved

UART3

UART1

USART1

Reserved

SCTM2

SCTMO

Reserved

MCTM

Reserved

EXTI

Reserved

AFIO

Reserved

TKEY

Reserved

ADC

Reserved

1’c2

Reserved

SPI0

Reserved

UART2

UARTO

USARTO

AHB

APB
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Table 2. HT32F54231/HT32F54241 Register Map

HDLTEK#

www.holtek.com

Start Address End Address Peripheral Bus
0x4000_0000 0x4000_OFFF USART
0x4000_1000 0x4000_1FFF UARTO
0x4000_2000 0x4000_3FFF Reserved
0x4000_4000 0x4000_4FFF SPIO
0x4000_5000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF ADC
0x4001_1000 0x4001_9FFF Reserved
0x4001_A000 0x4001_AFFF TKEY
0x4001_B000 0x4002_1FFF Reserved
0x4002_2000 0x4002_2FFF AFIO
0x4002_3000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF EXTI
0x4002_5000 0x4002_BFFF Reserved
0x4002_C000 0x4002_CFFF MCTM
0x4002_D000 0x4003_3FFF Reserved
0x4003_4000 0x4003_4FFF SCTMO
0x4003_5000 0x4004_OFFF Reserved
0x4004_1000 0x4004_1FFF UART1
0x4004_2000 0x4004_3FFF Reserved APB
0x4004_4000 0x4004_4FFF SPI1
0x4004_5000 0x4004_7FFF Reserved
0x4004_8000 0x4004_8FFF 12C0
0x4004_9000 0x4004_9FFF 12C1
0x4004_A000 0x4005_9FFF Reserved
0x4005_A000 0x4005_AFFF LEDC
0x4005_B000 0x4006_7FFF Reserved
0x4006_8000 0x4006_8FFF WDT
0x4006_9000 0x4006_9FFF Reserved
0x4006_A000 0x4006_AFFF RTC & PWRCU
0x4006_B000 0x4006_DFFF Reserved
0x4006_E000 0x4006_EFFF GPTM
0x4006_F000 0x4007_3FFF Reserved
0x4007_4000 0x4007_4FFF SCTMA1
0x4007_5000 0x4007_5FFF Reserved
0x4007_6000 0x4007_6FFF BFTMO
0x4007_7000 0x4007_7FFF BFTM1
0x4007_8000 0x4007_FFFF Reserved
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Start Address End Address Peripheral Bus
0x4008_0000 0x4008_1FFF FMC
0x4008_2000 0x4008_7FFF Reserved
0x4008_8000 0x4008_9FFF CKCU & RSTCU
0x4008_A000 0x4008_BFFF CRC
0x4008_C000 0x400A_FFFF Reserved
0x400B_0000 0x400B_1FFF GPIOA AHB
0x400B_2000 0x400B_3FFF GPIO B
0x400B_4000 0x400B_5FFF GPIO C
0x400B_6000 0x400C_9FFF Reserved
0x400C_A000 0x400C_BFFF DIV
0x400C_CO000 0x400F_FFFF Reserved
Table 3. HT32F54243/HT32F54253 Register Map
Start Address End Address Peripheral Bus
0x4000_0000 0x4000_OFFF USARTO
0x4000_1000 0x4000_1FFF UARTO
0x4000_2000 0x4000_2FFF UART2
0x4000_3000 0x4000_3FFF Reserved
0x4000_4000 0x4000_4FFF SPIO
0x4000_5000 0x4000_7FFF Reserved
0x4000_8000 0x4000_8FFF 12C2
0x4000_9000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF ADC
0x4001_1000 0x4001_9FFF Reserved
0x4001_A000 0x4001_AFFF TKEY
0x4001_B000 0x4002_1FFF Reserved
0x4002_2000 0x4002_2FFF AFIO
0x4002_3000 0x4002_3FFF Reserved APB
0x4002_4000 0x4002_4FFF EXTI
0x4002_5000 0x4002_BFFF Reserved
0x4002_C000 0x4002_CFFF MCTM
0x4002_D000 0x4003_3FFF Reserved
0x4003_4000 0x4003_4FFF SCTMO
0x4003_5000 0x4003_5FFF SCTM2
0x4003_6000 0x4003_FFFF Reserved
0x4004_0000 0x4004_OFFF USART1
0x4004_1000 0x4004_1FFF UART1
0x4004_2000 0x4004_2FFF UART3
0x4004_3000 0x4004_3FFF Reserved
0x4004_4000 0x4004_4FFF SPI1
0x4004_5000 0x4004_7FFF Reserved
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Start Address End Address Peripheral Bus
0x4004_8000 0x4004_8FFF 12C0
0x4004_9000 0x4004_9FFF 12C1
0x4004_A000 0x4005_7FFF Reserved
0x4005_8000 0x4005_8FFF CMPO & CMP1
0x4005_9000 0x4005_9FFF Reserved
0x4005_A000 0x4005_AFFF LEDC
0x4005_B000 0x4006_7FFF Reserved
0x4006_8000 0x4006_8FFF WDT
0x4006_9000 0x4006_9FFF Reserved APB
0x4006_A000 0x4006_AFFF RTC & PWRCU
0x4006_B000 0x4006_DFFF Reserved
0x4006_E000 0x4006_EFFF GPTM
0x4006_F000 0x4007_3FFF Reserved
0x4007_4000 0x4007_4FFF SCTMA1
0x4007_5000 0x4007_5FFF SCTM3
0x4007_6000 0x4007_6FFF BFTMO
0x4007_7000 0x4007_7FFF BFTM1
0x4007_8000 0x4007_FFFF Reserved
0x4008_0000 0x4008_1FFF FMC
0x4008_2000 0x4008 7FFF Reserved
0x4008_8000 0x4008_9FFF CKCU & RSTCU
0x4008_A000 0x4008_BFFF CRC
0x4008_C000 0x4008_FFFF Reserved
0x4009_0000 0x4009_1FFF PDMA
0x4009_2000 0x400A_FFFF Reserved
0x400B_0000 0x400B_1FFF GPIOA AHB
0x400B_2000 0x400B_3FFF GPIO B
0x400B_4000 0x400B_5FFF GPIO C
0x400B_6000 0x400B_7FFF GPIOD
0x400B_8000 0x400C_9FFF Reserved
0x400C_A000 0x400C_BFFF DIV
0x400C_CO000 0x400F_FFFF Reserved
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Clock Structure

CKREFPRE
Prescaler Divider CK REF
HSl Auto [~ CK_LSE CKREFEN +1~32 +2 !
Trimming
Controller f— CK_IN®
] STCLK
=8 (to SysTick)
BMHz PLLSRC
HSI RC CK_GPIO
PLLEN CK_PLL PAEN —i ) » (to GPIO port)
PDEN
HSIEN PLL 3 g FCLK
SW[2:0] P (free running clock)
4 ~16 MHz
HSE XTAL L 0ox _ HCLKC
CK_HSI for_svsmer = 60 MHz CMOPEN (to Cortex™M0+)
| - 011 (control by HW)
HSEEN CK_HSE 010 [CK_SYS|  AHB Prescaler >
+1,2,4,8,16,32
HCLKD
m PDMAEN (to PDMA)
110
CK_CRC
CRCEN (to CRC)
Clock
Monitor
32.768 kHz | CK_LSE
LSE 0SC WDTSRC o CK_DIV
z DIVEN (to DIV)
I ] é‘
LSEEN 1 CK_WDT
— 0
HCLKF
32 kHz CK_LSI (to Flash)
LSIRC = WDTEN CMOPEN
RTCSRC" FMCEN
\L HCLKS
(to SRAM)
: CK_RTC CMOPEN
SRAMEN
RTCEN® HCLKBM
( to Bus Matrix)
CKOUTSRC[2:0] CMOPEN
y BMEN
000f——————— CK_REF
HCLKAPB
3(1)(1) ZELSNSQI?G (to APB Bridge)
qu CKOUT | 044 CK_HSE/6 CHoPER
- APBEN
100 f———— CK_HSI/16
101 f—————— CK_LSE
CK_AHB
110f—————— CK_LSI -
Peripherals |CK_AHB/2) PCLK ( AFIO, ADC,
Legend: ¢ Clock USARTX, CMP>2<,
HSE = High Speed External clock P;eszce::ers CK_AHB/4 SPIXEN EéIDRgXGsl:"?I'II\);I II\C/I:EITM
HSI = High Internal clock 1.2, 4, 3 , ,
LS?E = Lg gpeeg Etf y |c ?c K CK_AHB/8 [2CxEN SCTMx, BFTMx, EXTI,
= Low Speed External clocl RTC, PWRCU. WDT)
LSI = Low Speed Internal clock
Note: p ADC
1. These control bits are located in RTC Control Register (RTCCR). Prescaler | —» CK_ADC IP
2. The CK_IN signal is sourced from the external CKIN pin. +1,2,3,4,8..
ADCEN
CK_TKEY IP
TKEN

Figure 5. Clock Structure
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5 Pin Assignment

HT32F54231/HT32F54241

28 SSOP-A
AFO AFO AF1
(Default) O (Default)
PB7 1 |vDD VDD | 28 PB4
PB8 2 |vDD . Vop Digital Power Pad VDD | 27 PB3
VDDA 3 . VDD | 26 PB2
. Analog Power Pad
PAO 4 |vDD VDD | 25 PB1
PA1 5 |vDD . Vcore Power Pad VDD | 24 PBO
PA2 6 |vDD VDD | 23 PA15
VDD | Vpp Digital & Analog 1/O Pad
PA3 7 |vDD VDD | 22 PA14
PA4 8 |vDD . Vpp Domain Pad VDD | 21 SWDIO PA13
PAS5 9 |vDD VDD | 20 SWCLK PA12
PC4 10 | vDD VvDD | 19 | PA9_BOOT
PC5 11 | vDD VDD | 18 | XTALOUT PB14
CLDO 12 VvDD | 17 XTALIN PB13
VDD _1 13 16 RTCOUT PB12
VSS_1 14 15 nRST

Figure 6. HT32F54231/HT32F54241 28-pin SSOP Pin Assignment
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32 QFN-A
c<n é T|w| | | W] D E >
glo|elz|eleg|g|8| g2
> | ® =
AFO0 AFO AF1
(Default) O 32 |31 (3029|2827 | 26| 25 (Default)
- VDD | VDD | VDD | vDD | VDD | VDD
PAO VDD . Voo Digital Power Pad VDD | 24 PB1
PA1 VDD . Anslog Power Pad vDD | 23 PBO
PA2 VDD . VDD | 22 PA15
Vcore Power Pad
PA3 VDD VDD | 21 PA14
VDD | Vpp Digital & Analog I/0 Pad
PA4 VDD VDD | 20 SWDIO PA13
. Vpp Domain Pad
PA5 VDD VvDD | 19 SWCLK PA12
PC4 VDD vDD| 18 | PA9_BOOT
PC5 VDD VDD | 17 | XTALOUT PB14
VDD
9 10 |11 (12 13| 14 | 15 | 16
x o —_
< < x w x o
gls|a|2|8|8[a]3 3
9 19| bl Z|locle|E 23
Ol |- 7]Zz|E|<S|=Z =
3 [ - -
33|88 3
o N N w -
Note: The substrate is internally connected to VSS.

Figure 7. HT32F54231/HT32F54241/HT32F54243/HT32F54253 32-pin QFN Pin Assignment
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HT32F54231/HT32F54241/HT32F54243/HT32F54253

48 LQFP-A
S| S o e T I s T - o o g >
dlole|lelo|lolo|lo|w|om|w| ® Ry
> > (o] ~ [« w N - [9)] s w N % o
AF0 AFO AF1
(Default) O 48 | 47 |46 |45 [ 44 [ 43 | 42 | 41 [ 40 | 39 | 38 | 37 (Default
- VDD (VDD | VDD | VDD | VDD | VDD | VDD | VDD | VDD | VDD
PAO 1 |voD . o e 36 | vss_2
PA1 2 |vDD 35 VDD_2
. Analog Power Pad
PA2 3 |vDD VDD | 34 PB1
. Vcore Power Pad
PA3 4 |vDD VDD | 33 PBO
Vpp Digital & Analog I/0O Pad
PA4 5 [vop VD | oo 9 9 vop| 32 | PAt5
PAS5 6 |vDD . Vpp Domain Pad VDD | 31 PA14
PA6 7 |vDD VvDD | 30 SWDIO PA13
PA7 8 |vDD VDD | 29 SWCLK PA12
PC4 9 |vDD VDD | 28 PA11
PC5 10 | vDD VDD | 27 PA10
PA9_
PC6 11 | vDD VDD | 26 BOOT
PC7 12 | vDD VDD | 25 PA8
13|14 (15116 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
x ) x _
@) < < S x w 3 x = . [w] >
clS ol |3[8|R|olF]| 2 3 &
s|e|e|a|8|2|8|¢e|Elalal8 g3
= | = Z|Cc|S|[Z=z] ¢S =
= =
g|lv| || >
o - - O e 1
o - N w >

Figure 8. HT32F54231/HT32F54241/HT32F54243/HT32F54253 48-pin LQFP Pin Assignment
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HT32F54243/HT32F54253

64 LQFP-A
< | < <|<| vl v [s}
>| » o |'w | ] @ %
(D’:;?m) . 64 | 63 |62 | 61| 60|50 5857|56]|55]|54]53]|52]|51]50] a0 (D’é\; ?m) AF1
- VDD | vDD | vDD | VDD | VDD | VDD - VDD | VDD | vDD | VDD | VDD | VDD
PAO 1 [voo voo| 48 |  PD3
PAT 2 |voo voo| 47| D2
PA2 3 |vop . Voo Power Pad vop | 46 PD1
PA3 4 |vDD . Analog Power Pad VDD | 45 PB1
PA4 5 [voo . Veors Power Pad VoD | 44 PBO
PA5 6 |vop » 43| vss2
VDD | Vpp Digital & Analog I/0 Pad
PAG 7 |vop 42| vop.2
VDD | Voo Digital 1/0 Pad
PA7 8 |vop voo| 41| Pats
PD4 9 |vop . Voo Bomatin Pad voo| 40 | PA14
PD5 10 |vop voo| 39 | swoio PA13
PC4 11 | vop voo| 38 | sweik PA12
PC5 12 | vop voo| 37| Pant
PC6 13 | voD voo| 36 | Pat0
PAG_
PC7 14 | vDD VDD | 35 BOOT
PC8 15 | voD vop | 34 PA8
PCo 16 | vDD vop| 33 | Pci3
VDD | vDD | vDD | VDD | VDD | VDD | VDD | VDD
17 |18 | 19 |20 [ 21 | 22| 23 [ 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 | 32
x| x _
ols| a3z g8l =2 51 F| | 0| (o)
cl8|2|2|8|8|5(8(3|2|8|2|8|8(8|8| g3
ol N — = & c = e o 1<) o o = o
— — 3 =
T T 0 0 0
g2 3|3 %
o - N w e N

Figure 9. HT32F54243/HT32F54253 64-pin LQFP Pin Assignment
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Table 4. HT32F54231/HT32F54241 Series Pin Assignment

HOLTEK
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Alternate Function Mapping

Packages
AFO | AF1 | AF2 |AF3| AF4 | AF5 | AF6 | AF7 |AF8|AF9| AF10 | AF11 | AF12 | AF13 | AF14 | AF15
LéiP Q3§N ségp SD‘L?;'I': GPIO | ADC | N/A ,'g‘;m SPI l,’:::; PC |N/A|N/A| NA | NNA | TKEY | SCTM | LEDC sgts:;:"
L [ e || o[ e 5 e
2 e [ | | B | [Emlm =
o[ o e e | M e e =
e e | e e e =
s | s [ | e | o] [ el =
o o [v e | ] S el = =
: me | 05| | S [ =
: || | T =
9 7 10 PC4 U%’?— TKEYO | SCTMO (Ifglr?ﬂi
10 8 1 PC5 Ug)'?— TKEY1 | SCTM1 Ic_glr?/l_s
: AR N
: AN e ||
13 9 12 | cLpo
14 10 13 | vop_1
15 11 14 | vss_1
16 12 15 | nRST
17 PBY ’\CAIIE WAKEUP1
18 13 X32KIN | PB10 gl]ﬁ SSPSL— U%’?— SCTMO Is_EgZ
19 | 14 X32KOUT | PB11 Shs | S| USR- SCTMI | 5505
20 15 16 | RTCOUT | PB12 f,ﬁ's% us)(z_ SCTMO WAKEUPO
21 16 17 | XTALIN | PB13 VR | 22 s
22 17 18 | XTALOUT | PB14 vl e et
23 PB15 '\CAJB SsP||z(|)__ '?SCC}_— TKEY4
24 PCO cMHToT\A SSF;':?(— '23%1A— TKEY5 | SCTM1 (lscE)a_o
25 PAS VSR~ TKEY6 | sCTMo | LED-
26 18 19 gégfr %%T TKEY7 | SCTM1 cKouT
- oo | || 2,
. e [ e | somn (£
29 19 20 | swclk | Pat12 TKEY10
30 20 21 | swpio | Pa13 TKEY11
31 21 22 PA14 '(\:";6 SSPI|E1L_ U?;— '23%1|_— TKEY12 'C'g?/l—o
32 22 23 PA15 C’m—,\‘ SSFg:(— US(— 'ZSCD1A— TKEY13 | SCTM1 ('gg?/ﬁ
B | | 4 PR oHi | Mosi| T | sor TKEY14 SEGo
34 24 25 PB1 CMHT1—,\‘ f/IFI’|S16 us)r\(’_ 'ZS%(;— TKEY15 | SCTMO ls-Eg?
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Alternate Function Mapping

Packages
AFO | AF1 | AF2 |AF3| AF4 | AF5 | AF6 | AF7 |AF8|AF9 | AF10 | AF11 | AF12 | AF13 | AF14 | AF15

Lot | a2 |28 pyetem IGpio| ADC | NA | ACTR | spi |USART | kc | NA | NA| NA | NA | TKEY | scTm | Lepc | SySem
35 VDD_2

36 | SUBMoE VSS_2

37 25 26 PB2 "C"JE sgéof UTR;— TKEY16 éggi CKIN
38 26 27 PB3 C“QEN SS%?(— URR;(— TKEY17 | SCTM1 ;Egg

39 27 28 PB4 n'\sgk fAPolgT UTR)}— TKEY18 | SCTMO CLg'ADA—Z

40 28 PB5 gn]i fjlsoc? UFFS(— TKEY19 chlnjﬂ_s

: s | e |

2 | wew |

s e || e |

“ S || - e |

s | o [0 e [ el e e 2

o o o e | el e e e B

47 31 3 VDDA

48 32 VSSA
Note: The SUB is the substrate and connected to VSS.
Table 5. HT32F54243/HT32F54253 Series Pin Assignment

Alternate Function Mapping
Packages
AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 |AF10 | AF11| AF12 | AF13 | AF14 | AF15

Lot | Lame | o System I pio| apc | cMP | T | spi | USART| pc N N | NA | NA | TKEY | scTM | Lepc | SYStem
L e | o e e 05 | weer
2l e e | o e e e

s sl e e s 2
el e | e s e sorve| §223

s s s e | o e B

o el e e | o s e
a2k mo || o o] .

o | | o e sorve| 52

9 PD4 UST';L SCTMO éégz

10 PD5 USR'§(1— SCTM1 gggg

1 9 7 PC4 g‘gﬁ S;[i— us&o_ 'é%l— TKEYO | SCTMO CL(E)?AQ

12 | 10 8 PC5 g;; SSP&— U?&O— 'é%k TKEY1 | SCTM1 (lngM?,

13| 1 PC6 U | St | URo- 120 TKEY2 | SCTM2 | SE0

w | v ror e | e neevs | sorvs | ¢E0-
. S L] o e
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Alternate Function Mapping

Packages
AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 | AF10 | AF11| AF12 | AF13 | AF14 | AF15

LCGI:P L;ip Q3F2N System |pio| Apc | cMp | ST | spi | USART| i N | NA| NA | NA | TKEY | scTM | Lepc | SYStem
; = o =
17 | 13 9 CcLDO
18 | 14 10 | vDD_1
19 | 15 1" VSS 1
20 | 16 12 nRST
21 | 17 PB9 urs R SCTMA WAKEUPA
2 | 18 13| X32KIN |PB10 A e RN e scTmz | cE2-
23 | 19 14 | X32KOUT | PB11 P e B scTms | cE0-
24 | 20 15 | RTCOUT | PB12 s | URo- SCTMO WAKEUPO
25 PDO o SCTM2
2% | 21 16 | XTALIN |PB13 UTR;’— '23%?_— s
27 | 22 17 | XTALOUT | PB14 URRi— 'é%%— 'S-E'é;
28 | 23 PB15 e i N TKEY4
2 | 24 PCO ohin | | USh- 120 TKEYS | SCTM3 | Soos
30 PC10 & || e TKEYS =
3t PC11 & | Bek| e TKEY? e
32 PC12 & | vost| ™ | 'sa =
3 PC13 G | we6 | R | ‘Bok $e05
34 | 25 PA8 UsRo- TKEYS |SCTM2| 0=
3% | 2 18 gy | RS- TKEY9 | SCTM3 cKouT
w w o e e |12
37 | 28 PA11 ol o | YRS | 122 TKEY11 | sCTMO | LED-
38 | 29 19 | SWCLK | PA12 TKEY12
39 | 30 20 | SWDIO | PA13 TKEY13
40 | 31 21 PA14 U | SE- | USRO- | 120 TKEY14 SEo
M| = 22 PA15 ol | S | VERe- | 12 TKEY15| scTMi | LED-
2 | 3 VDD 2
43 | 36 |suBtee | vss 2
“ | 3| 2 | PBO o | Mosi| X~ | sei TKEY16 $5G5
45 | 34 24 PB1 o, | o | USRO- | 1200 TKEY17| SCTM2 | §507
46 PD1 2:";:5 UgTRSL TKEY18
47 PD2 R USR- TKEY19 Seog
“ PD3 o sE07
49 | a7 25 PB2 couto| - | S0 UR2 TKEY20 Soos | CKIN
50 | 38 2 PB3 court | M | SO VR TKEY21| SCTM1 | SE02
51 | 39 27 PB4 M e IR TKEY22| sCTMo | LD
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Alternate Function Mapping
Packages
AF0 AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 |AF10 | AF11 | AF12 | AF13 | AF14 AF15
64 48 32 System MCTM USART System
LaFP |Larp | aFN Defauit | GPIO| ADC | CMP | ~o_v | SPI | Vot | PC | N/A|N/A | NA | NA | TKEY | SCTM | LEDC Othor
GT_ |SPIO_| UR1_ LED_
52 40 28 PB5 otz | miso | Rx TKEY23 CoM3
MT_ UR3_ |I12C2_ LED_
53 PC14 COUTO CH3 ™ ScL SCTM2 coms
UR3_ |l12C2_ LED_
54 PC15 COouT1 RX SDA SCTM3 coMo
55 VDD_3
56 VSS_3
MT_ | SPI1_| UR1_ LED_
57 41 PC1 CNO | S5 | TsED X TKEY24 Cona
MT_ | SPI1_| UR2_ LED_
58 42 PC2 CPO | choN | scK | Rx TKEY25 COME
MT_ |SPI1_| UR1_ |12C2_ LED_
59 43 PC3 COUTO| por | mosi| Rx soL TKEY26 CoNG
GT_ |SPIM_| UR2_ |12C2_ LED_
60 44 PB6 CN1 s | miso | Tx SDA TKEY27 CoM7
ADC_ MT_ | SPIO_| URO_ |I2C1_ LED_
61 | 45 | 29 PBY No~ | OP1 | cHT |miso| TX | scl SEG4
ADC_ MT_ | SPIO_| URO_ |I2C1_ LED_
62 | 46 | 30 PB8 Nt~ | COUT chin | seL| RX | sDA SEG5
63 47 31 VDDA
64 48 32 VSSA
Note: The SUB is the substrate and connected to VSS.
Table 6. HT32F54231/HT32F54241 Pin Description
Pin Number . Description
75 = e Pin Type® /0 Output
Name Structure® | Driving i
LQFP | QFN | SSOP Default Function (AFO0)
1 1 4 PAO Al/O 5V 4/8/12/16 mA | PAO
2 2 5 PA1 Al/O 5V 4/8/12/16 mA | PA1
3 3 6 PA2 Al/O 5V 4/8/12/16 mA | PA2
4 4 7 PA3 Al/O 5V 4/8/12/16 mA | PA3
5 5 8 PA4 Al/O 5V 4/8/12/16 mA | PA4, this pin provides a UART_TX function in the Boot loader mode.
6 6 9 PA5 Al/O 5V 4/8/12/16 mA | PAS5, this pin provides a UART_RX function in the Boot loader mode.
7 PA6 Al/O 5V 4/8/12/16 mA | PA6
8 PA7 Al/O 5V 4/8/12/16 mA | PA7
9 7 10 PC4 Al/O 5V 4/8/12/16 mA | PC4
10 8 1 PC5 Al/O 5V 4/8/12/16 mA | PC5
11 PC6 Al/O 5V 4/8/12/16 mA | PC6
12 PC7 Al/O 5V 4/8/12/16 mA | PC7
Core power LDO Vcore output
13 9 12 CLDO P — — It is must be connected a 2.2 yF capacitor as close as possible
between this pin and VSS_1.
14 10 13 VDD_1 P — — Voltage for Voo domain digital I/O
15 11 14 VSS_1 P — — Ground reference for digital /0
16 12 15 nRST® | 5V_PU — External reset pin
17 PB9® Vo 5V 4/8/12/16 mA | PB9
(Vob)
Al/O
18 13 PB10® 5V 4/8/12/16 mA | X32KIN
(Vob)
Al/O
19 14 PB11® (Voo) 5V 4/8/12/16 mA | X32KOUT
DD
20 15 16 PB12® (\I;O) 5V 4/8/12/16 mA | RTCOUT
DD
21 16 17 PB13 Al/O 5V 4/8/12/16 mA | XTALIN
22 17 18 PB14 Al/O 5V 4/8/12/16 mA | XTALOUT
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Pin Number i Description
e =3 T Pin Type® /0 o Ol,'lt[.)ut
aErllaENIISSGE Name Structure Driving Default Function (AF0)
23 PB15 | AI/O 5V 4/8/12/16 mA | PB15
24 PCO Al/O 5V 4/8/12/16 mA | PCO
25 PA8 AlIO 5V 4/8/12/16 mA | PA8
26 18 19 PA9 AlIO 5V_PU 4/8/12/16 mA | PA9_BOOT
27 PA10 | Al/O 5V 4/8/12/16 mA | PA10
28 PA11 | Al/O 5V 4/8/12/16 mA | PA11
29 19 20 PA12 | Al/O 5V_PU 4/8/12/16 mA | SWCLK
30 20 21 PA13 | Al/O 5V_PU 4/8/12/16 mA | SWDIO
31 21 22 PA14 | Al/O 5V 4/8/12/16 mA | PA14
32 22 23 PA15 | Al/O 5V 4/8/12/16 mA | PA15
33 23 24 PBO AllO 5V 4/8/12/16 mA | PBO
34 24 25 PB1 Al/O 5V 4/8/12/16 mA | PB1
35 VvDD_2 P — — Voltage for Voo domain digital /0
36 VSS_2 P — — Ground reference for digital 1/0
37 25 26 PB2 A0 5V 4/8/12/16 mA | PB2
38 26 27 PB3 Al/O 5V 4/8/12/16 mA | PB3
39 27 28 PB4 Al/O 5V 4/8/12/16 mA | PB4
40 28 PB5 AlIO 5V 4/8/12/16 mA | PB5
41 PC1 AlIO 5V 4/8/12/16 mA | PC1
42 PC2 AllO 5V 4/8/12/16 mA | PC2
43 PC3 AllO 5V 4/8/12/16 mA | PC3
44 PB6 AllO 5V 4/8/12/16 mA | PB6
45 29 1 PB7 AllO 5V 4/8/12/16 mA | PB7
46 30 2 PB8 AllO 5V 4/8/12/16 mA | PB8
47 31 3 VDDA P — — Analog voltage for ADC
48 32 VSSA P — — Ground reference for the ADC
Note: 1. | = input, O = output, A = Analog port, P = Power Supply, Voo = Voo Power.
2.5V =5V operation /O type, PU = Pull-up.
3. These pins are located at the Voo power domain.
4. In the Boot loader mode, the UART interface is available for communication.
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Table 7. HT32F54243/HT32F54253 Pin Description
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Pin Number i Description
64 | 48 | 32 | g | Typew VO | Output :
LQFP LQFP  QEN Name Structure Driving Default Function (AF0)
1 1 1 PAO Al/O 5V 4/8/12/16 mA | PAO
2 2 2 PA1 Al/O 5V 4/8/12/16 mA | PA1
3 3 3 PA2 Al/O 5V 4/8/12/16 mA | PA2
4 4 4 PA3 Al/O 5V 4/8/12/16 mA | PA3
5 5 5 PA4 Al/O 5V 4/8/12/16 mA | PA4, this pin provides a USART_TX function in the Boot loader mode.
6 6 6 PA5 Al/O 5V 4/8/12/16 mA | PA5, this pin provides a USART_RX function in the Boot loader mode.
7 7 PA6 Al/O 5V 4/8/12/16 mA | PA6
8 8 PA7 Al/O 5V 4/8/12/16 mA | PA7
9 PD4 110 5V 4/8/12/16 mA | PD4
10 PD5 110 5V 4/8/12/16 mA | PD5
1 9 PC4 Al/O 5V 4/8/12/16 mA | PC4
12 10 PC5 Al/O 5V 4/8/12/16 mA | PC5
13 1 PC6 Al/O 5V 4/8/12/16 mA | PC6
14 12 PC7 Al/O 5V 4/8/12/16 mA | PC7
15 PC8 lfe} 5V 4/8/12/16 mA | PC8
16 PC9 /0 5V 4/8/12/16 mA | PC9
Core power LDO Vcore output
17 13 9 CLDO P — — It is must be connected a 2.2 pyF capacitor as close as possible
between this pin and VSS_1.
18 14 10 | vDD_1 P — — Voltage for Voo domain digital I/0
19 15 1 VSS_1 P —_ — Ground reference for digital I/O
20 16 12 | nRST® | 5V_PU — External reset pin
21 17 PB9® (\I;DOD) 5V 4/8/12/16 mA | PB9
22 18 13 | PB10® A0 5V 4/8/12/16 mA | X32KIN
(Vop)
23 19 14 | PB11® gllif) 5V 4/8/12/16 mA | X32KOUT
24 20 15 | PB120® (\Iﬁ)) 5V 4/8/12/16 mA | RTCOUT
25 PDO lfe} 5V 4/8/12/16 mA | PDO
26 21 16 PB13 Al/O 5V 4/8/12/16 mA | XTALIN
27 22 17 PB14 Al/O 5V 4/8/12/16 mA | XTALOUT
28 23 PB15 Al/O 5V 4/8/12/16 mA | PB15
29 24 PCO Al/O 5V 4/8/12/16 mA | PCO
30 PC10 Al/O 5V 4/8/12/16 mA | PC10
31 PC11 Al/O 5V 4/8/12/16 mA | PC11
32 PC12 /0 5V 4/8/12/16 mA | PC12
33 PC13 /0 5V 4/8/12/16 mA | PC13
34 25 PA8 Al/O 5V 4/8/12/16 mA | PA8
35 26 18 PA9 Al/O 5V_PU 4/8/12/16 mA | PA9_BOOT
36 27 PA10 Al/O 5V 4/8/12/16 mA | PA10
37 28 PA11 Al/O 5V 4/8/12/16 mA | PA11
38 29 19 PA12 Al/O 5V_PU 4/8/12/16 mA | SWCLK
39 30 20 PA13 Al/O 5V_PU 4/8/12/16 mA | SWDIO
40 31 21 PA14 Al/O 5V 4/8/12/16 mA | PA14
41 32 22 PA15 Al/O 5V 4/8/12/16 mA | PA15
42 35 VDD_2 P — — Voltage for digital Voo domain /O
43 36 33 | VSS_2 P — — Ground reference for digital I/O
44 33 23 PBO Al/O 5V 4/8/12/16 mA | PBO
45 34 24 PB1 Al/O 5V 4/8/12/16 mA | PB1
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Pin Number X Description
64 | 48 | 32 g | Type® vo @ S .
LQFP | LQFP | QFN Name Structure Driving Default Function (AF0)
46 PD1 AlIO 5V 4/8/12/16 mA | PD1
47 PD2 AlIO 5V 4/8/12/16 mA | PD2
48 PD3 110 5V 4/8/12/16 mA | PD3
49 37 25 PB2 Al/O 5V 4/8/12/16 mA | PB2
50 38 26 PB3 AlIO 5V 4/8/12/16 mA | PB3
51 39 27 PB4 Al/O 5V 4/8/12/16 mA | PB4
52 40 28 PB5 Al/O 5V 4/8/12/16 mA | PB5
53 PC14 110 5V 4/8/12/16 mA | PC14
54 PC15 110 5V 4/8/12/16 mA | PC15
55 VDD_3 P — — Voltage for Voo domain digital 1/0
56 VSS_3 P — — Ground reference for digital I/O
57 41 PC1 Al/O 5V 4/8/12/16 mA | PC1
58 42 PC2 AI/O 5V 4/8/12/16 mA | PC2
59 43 PC3 Al/O 5V 4/8/12/16 mA | PC3
60 44 PB6 Al/O 5V 4/8/12/16 mA | PB6
61 45 29 PB7 AlIO 5V 4/8/12/16 mA | PB7
62 46 30 PB8 AlIO 5V 4/8/12/16 mA | PB8
63 47 31 VDDA P — — Analog voltage for ADC
64 48 32 VSSA P — — Ground reference for the ADC
Note: 1. | = input, O = output, A = Analog port, P = Power Supply, Voo = Voo Power.
2.5V =5V operation /O type, PU = Pull-up.
3. These pins are located at the Vpop power domain.
4. In the Boot loader mode, the USART interface is available for communication.
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HT32 Power Supply Scheme

22y

Voo

i—F—

CLDO

VDD

22pF | 01 pF[

[~ GPIOs

VS8S

Regulator

MCU Voo
Vpp Domain
nRST 10K
LSI, LSE and HSE } % {
Voo
BOOT 10K
> VCORE
ouT Kernel logic
(CPU, Digital &
110 memories)

logic

IoYIYS [9AeT]

22pF | 01pF

VSSA

Figure 10. Power Supply Scheme

VDDA

Analog Domain

ADC/
Touch Key

Note: 1. All regulator capacitors must be placed as close to the MCU as possible.
2. It is recommended that the pull-up resistor of the BOOT pin is 10 kQ.
3. It is recommended that the pull-up resistor of the nRST pin is 10 kQ.
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HT32F54231/HT32F54241/HT32F54243/HT32F54253 V':IRVL,IEE corm

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 8. Absolute Maximum Ratings

Symbol Parameter Min. Max. Unit
Vop External Main Supply Voltage Vss - 0.3 Vss + 5.5 V
Vooa External Analog Supply Voltage Vssa-0.3 Vssa + 5.5 V
Vin Input Voltage on I/O Vss - 0.3 Voo + 0.3 \%
Ta Ambient Operating Temperature Range -40 105 °C
Tste Storage Temperature Range -60 150 °C
Ty Maximum Junction Temperature — 125 °C
Po Total Power Dissipation — 500 mW
VEesp Electrostatic Discharge Voltage — Human Body Mode -4000 4000 \%

Recommended DC Operating Conditions

Table 9. Recommended DC Operating Conditions
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
Voo Operating Voltage — 2.5 5.0 5.5 \%
Vbpa Analog Operating Voltage — 25 5.0 55 Vv

On-Chip LDO Voltage Regulator Characteristics

Table 10. LDO Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vop = 2.5 V Regulator input @
Vioo Internal Regulator Output l.oo = 35 mA and voltage variant = +5 %, | 1.425 | 1.500 | 1.570 |V
Voltage A
After trimming
Voo = 2.5 V Regulator input
ILoo Output Current @ Viwo=15V — 30 35 mA
c External Filter Capacitor Value | The capacitor value is dependent on 10 29 . E
teo for Internal Core Power Supply |the core power current consumption : : H
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Table 11. ULDO Characteristics

On-Chip Ultra-low Power LDO Voltage Regulator Characteristics

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. | Max. | Unit

Vin Operation Voltage — 25 — 5.5 Vv
Vop = 2.5 V Regulator input

Vutpo Internal Regulator Output Voltage | @ luoo = 5 mA and voltage 1.35 1.50 1.65 \%
variant = 10 %, after trimming

luLbo Output Current Voo =_2'5 V, Regulator input @ — 2 5 mA
Vubo=1.5V

c External Filter Capacitor Value for|Vin = 2.5 V Regulator input 10 29 . F

oo Internal Core Power Supply @ Vuioo = 1.5V, luipo = 5 mA : : H

Power Consumption

The current consumption is influenced by several parameters and factors, including the operating
voltage, ambient temperature, I/O pin loading, device software configuration, operating frequencies,
I/O pin switching rate, program location in memory and executed binary code.

The MCU is configured under the following conditions for current consumption measured:

m All I/O pins are set to a high-impedance (floating) state.

m All peripherals are disabled unless specifically stated otherwise.

m The Flash memory access time is optimized using the minimum wait states number, depending

on the fucik frequency.

m When the peripherals are enabled, frcik = fhcik.

Table 12. HT32F54231/HT32F54241 Power Consumption Characteristics
Ta =25 °C, unless otherwise specified.

Symbol | P f Conditi T Max. @Ta |\,
ymbo arameter HCLK onditions yp- 25°C | 105 °C nit
Voo = 5.0 V, HSI = 8 MHz, PLL = 60 MHz,
60 | All peripherals enabled 148 178 -
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = 60 MHz, 6.7 8 L
All peripherals disabled '
Vb = .5.0 V, HSI = 8 MHz, PLL = 40 MHz, 18| 142 o
40 | All peripherals enabled
MHz | vpp = 5.0 V, HSI = 8 MHz, PLL = 40 MHz,
All peripherals disabled 6.4 7 _
Voo = 5.0 V, HSI = 8 MHz, PLL = 20 MHz, mA
: 59 7 —
oo Supply Current 20 | All peripherals enabled
(Run Mode) MHz |Vpp = 5.0 V, HSI = 8 MHz, PLL = 20 MHz,
All peripherals disabled 311 37 -
Voo = 5.0 V, HSI = 8 MHz, PLL = off, 25 3 .
8 | All peripherals enabled
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = off, 13 | 165 .
All peripherals disabled ' ’
Voo =5.0V, LSI = 32 kHz, LDO off, 163 | 216 i
32 |ULDO on, All peripherals enabled A
kHz | Vpp =5.0V, LSI = 32 kHz, LDO off, 18| 164 . H
ULDO on, All peripherals disabled ' '
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| p . L. T Max. @ Ta .
Symbo arameter HCLK Conditions yp- 25°C | 105 °C Unit
Vop = '5.0 V, HSI = 8 MHz, PLL = 60 MHz, 99 | 119 .
60 | All peripherals enabled
MHz | vpp = _5.0 V, HSI = 8 MHz, PLL = 60 MHz, 11 | 132 .
All peripherals disabled ' '
Vop = _5.0 V, HSI = 8 MHz, PLL = 40 MHz, 68 | 81 L
40 | All peripherals enabled
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = 40 MHz,
Supp|y Current All peripherals disabled 0.81 1 o A
(Sleep Mode) Voo = 5.0V, HSI = 8 MHz, PLL=20MHz, | o | , o | _ m
oo 20 | All peripherals enabled
MHz | vpp = .5.0 V, HSI = 8 MHz, PLL = 20 MHz, 067 | 0.85 .
All peripherals disabled
VDD=§.0 V, HSI = 8 MHz, PLL = off, 16 19 .
8 | All peripherals enabled
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = off,
All peripherals disabled 032 043 o
Supply Current |V = 5.0V, HSI/HSE/PLL clock off, LDO off, 766 113 . uA
(Deep-Sleep1 Mode) ULDO on, LSE off, LSl on, RTC on
Supply Current Voo =5.0V, HSI/HSE/PLL clock off, LDO off, 763 | 11.3 i uA
(Deep-Sleep2 Mode) ULDO on, LSE off, LSl on, RTC on

Note: 1. HSE means high speed external oscillator. HSI means 8 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.

Table 13. HT32F54243/HT32F54253 Power Consumption Characteristics
Ta =25 °C, unless otherwise specified.

Symbol  Paramet f Conditi T Max- @Ta | )i
mbo arameter onditions ; ni
y Hot YP- "25°c [105°C
Vop = .5.0 V, HSI = 8 MHz, PLL = 60 MHz, 184 | 231 .
60 |All peripherals enabled
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = 60 MHz, 74 8.9 L
All peripherals disabled ) )
Voo = _5.0 V, HSI = 8 MHz, PLL = 40 MHz, 147 | 182 .
40 |All peripherals enabled
MHz | vpp = 5.0 V, HSI = 8 MHz, PLL = 40 MHz,
: . 7.2 8.6 —
All peripherals disabled mA
Voo = 5.0 V, HSI = 8 MHz,PLL = 20 MHz, 74 8.9 .
| Supply Current 20 | All peripherals enabled : ’
oo (Run Mode) MHZ |Vpp = 5.0 V, HSI = 8 MHz, PLL = 20 MHz,
: . 3.5 4.2 —
All peripherals disabled
Vop = 5.0 V, HSI = 8 MHz, PLL = off, 31 36 L
8 |All peripherals enabled ' )
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = off, 15 | 176 .
All peripherals disabled ’ ’
Vop = 5.0V, LSI = 32 kHz, LDO off, 192 | 26.2 .
32 |ULDO on, All peripherals enabled ’ ’ A
kHz |Vpp = 5.0 V, LSI = 32 kHz, LDO off, 129 18.9 . H
ULDO on, All peripherals disabled ’ ’
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Symbol P f Conditi T Max- @Ta |y
ymbo arameter HCLK onditions yp- 25°C | 105 °C nit
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = 60 MHz, 11 1.43 .
All peripherals disabled ' ’
Vop = .5.0 V, HSI = 8 MHz, PLL = 40 MHz, 91 1 .
40 |All peripherals enabled
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = 40 MHz,
Supply Current All peripherals disabled 0.86 11 o A
(Sleep Mode) Voo = 5.0V, HSI = 8 MHz, PLL=20 MHz,| , = 54 . m
o 20 |All peripherals enabled ’
MHz | vpp = .5.0 V, HSI = 8 MHz, PLL = 20 MHz, 072 094 o
All peripherals disabled
Vop = 5.0 V, HSI = 8 MHz, PLL = off, 21 24 .
8 |All peripherals enabled
MHz | Vpp = 5.0 V, HSI = 8 MHz, PLL = off,
All peripherals disabled 033] 05 T
Supply Current | Voo =5.0V, HSI/HSE/PLL clock off, LDO off, 815 | 13.5 . uA
(Deep-Sleep1 Mode) ULDO on, LSE off, LSl on, RTC on
Supply Current _ |Voo=5.0V, HSI/HSE/PLL clock off, LDO off, 813 | 135 . uA
(Deep-Sleep2 Mode) ULDO on, LSE off, LSl on, RTC on

Note: 1. HSE means high speed external oscillator. HSI means 8 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. Voo Power Reset Characteristics

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
Power On Reset Threshold _ o o
Vror (Rising Voltage on Voo) Ta=-40°C~105°C 2.22 2.35 2.48 \Y
Vior Power Down Reset Threshold Ta=-40 °C ~ 105 °C 212 | 220 | 233V
(Falling Voltage on Vop)
Veornyst  |POR Hysteresis — — 150 — mV
tror Reset Delay Time Vop =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 Voo POR has to be in the de-assertion condition. When the Vop 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
Veob Voltage of Brown Out Detection | After factory-timmed, Voo Falling edge | 2.37 | 2.45 | 2.53 \%
LVDS = 000 257 | 265 | 2.73 Y,
LVDS = 001 277 | 2.85 | 2.93 \Y,
LVDS =010 297 | 3.05 | 3.13 \Y,
) ) LVDS =011 3.17 | 3.25 | 3.33 \Y,
Vivo Voltage of Low Voltage Detection | Vop Falling edge LVDS = 100 337 | 345 353 v
LVDS =101 415 | 425 | 4.35 Vv
LVDS = 110 435 | 445 | 455 \Y,
LVDS = 111 455 | 465 | 4.75 \Y,
Viontst | LVD Hysteresis Vop =5.0V — — 100 — mV
tsuvo LVD Setup Time Vop =5.0V — — — 5 us
tawvo LVD Active Delay Time Vop =5.0V — — 200 — us
IobLvo Operation Current®? Voo =5.0V — — 10 20 MA

Note: 1. Data based on characterization results only, not tested in production.
2. Bandgap current is not included.
3. The 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

Vbp Operation Voltage Ta=-40°C~105°C 25 — 5.5 Vv

fox_nse HSE Frequency Vop=25V~50V 4 — 16 | MHz
. Voo = 5.0V, Resr = 100 Q,

C. Load Capacitance @ 16 MHz — — 12 pF

Internal Feedback Resistor between

Rewse | Y TALIN and XTALOUT pins Voo =5.0V — | 05| — | MO

Vopo =5.0V, CL =12 pF @ 16 MHz,

. . . HSEGAIN =0
Resr Equivalent Series Resistance — — 110 Q
Voo =25V, CL=12 pF @ 16 MHz,
HSEGAIN = 1
Drhse HSE Oscillator Duty Cycle — 40 — 60 %
Voo = 5.0V, Resr = 100 Q, _ loss —
oonse HSE Oscillator Current/ C.=12pF @ 8 MHz, HSEGAIN =0 ) A
S Consumption Voo = 5.0V, Resr = 25 Q, P
CL=12 pF @ 16 MHz, HSEGAIN = 1 )
lrwonse  |HSE Oscillator Power Down Current | Vop = 5.0 V — — 10.01| pA
tsunse HSE Oscillator Startup Time Voo =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
Vbp Operation Voltage Ta=-40°C ~105°C 2.5 — 5.5 \%
fek_Lse LSE Frequency Vop =25V ~55V — 132768 | — kHz
R Internal feedback resistor — — 10 — MQ
Resr Equivalent Series Resistance Vopb =5.0V 30 — TBD | kQ
C. Recommended load capacitances |Vop =5.0V 6 — TBD | pF
. fok Lse = 32.768 kHz, Resr = 50 kQ,
(Ol_lsi;'r']'actfj';rse‘;m’;ge‘;"e”t CL27pF, Voo =25V ~55V — | 33 | 63 | pA
Ta=-40°C~105°C
IppoLse . fok Lse = 32.768 kHz, Resr = 50 kQ,
8?)3:/"?3:2;"&';’ dc;;‘"e”t CL<7pF, Voo=25V~55V — | 18 | 33 | uA
Ta=-40°C~105°C
Power Down Current — — — 0.01 pA
feuLse LSE Oscillator Startup Time fex Lse = 32.768 kHz, 500 . . ms
(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 the parasitic capacitance.

2. Shield lines in the vicinity of the crystal by using a ground plane to isolate signals and reduce noise.
3. Keep the 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 Voltage Ta=-40°C~105°C 2.5 — 5.5 \Y,
fusi HSI Frequency Voo =5V@25°C — — MHz
Vopb =5.0V, Ta=25°C -2 — 2 %
ACChis: Factory Calibrated HSI Oscillator VDD Zo5V A5 5V -
F A DD = £. ~ 9. _ _ 0
requency Accuracy T, = -40 °C ~ 105 °C 3 3 Yo
Duty Duty Cycle fusi = 8 MHz 35 — 65 %
| Oscillator Supply Current fusi = 8 MHz — — 140 MA
oo Power Down Current @V =25V~55V — — 0.01 HA
Tsuwsi HSI Oscillator Startup time fusi = 8 MHz — — 20 us
Table 19. Low Speed Internal Clock (LSI) Characteristics
Ta =25 °C, unless otherwise specified.
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Voo Operation Voltage Ta=-40°C ~105°C 2.5 — 55 \%
fisi LSI Frequency Voo =5.0V, Ta=-40°C~105°C | 21 32 43 kHz
ACCisi  |LSI Frequency Accuracy Voo = 5.0 V, with factory-trimmed -10 — +10 %
IopLs LSI Oscillator Operating Current |Vop = 5.0 V — 0.5 0.8 A
tsuLs LS| Oscillator Startup Time Voo =5.0V — — 100 us
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System PLL Characteristics
Table 20. System PLL Characteristics

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
feLLn System PLL Input Clock — 4 — 16 MHz
for_pLL System PLL Output Clock — 16 — 60 MHz
tLock System PLL Lock Time — — 200 — us

Memory Characteristics
Table 21. Flash Memory Characteristics

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit

Number of Guaranteed Program

Nenou | Erase Cycles before Failure|Ta=-40 °C ~ 105 °C 20 — — K Cycles
(Endurance)

trer Data Retention Time Ta=-40°C~105°C 10 — — Years

teroG Word Programming Time Ta=-40°C~105°C 20 — — us

terase Page Erase Time Ta=-40°C ~105°C 2 — — ms

tverAsE Mass Erase Time Ta=-40°C~105°C 10 — — ms

1/0 Port Characteristics

Table 22. 1/0 Port Characteristics

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
50VI/O = -chi - — — 3 A
I Low Level Input Current : Vi = Vss, On-chip pull-up H
Reset pin |resister disabled _ _ 3 LA
50VI/O = -chi - — — 3 A
I High Level Input Current ) Vi = Voo, On-chip pull-down |
Reset pin |resister disabled — _ 3 LA
5.0V 1/0 05| — Xy
Vi Low Level Input Voltage :
Reset pin -0.5 — | Voo x \%
' 0.35
Vop % Vop +
V High Level Input Voltage i 0.65 - 0.5 !
" ’ ’ ’ Reset pin Vo ¥ _ | Voot \%
P 0.65 05
- 5.0V 1/0 0z by
Vivs Schmitt Trigger Input Voo
HY: .
Voltage Hyst
ge Hysteresis Reset pin _|012x mv
Vob
5.0 VI/O 4 mAdrive, VoL=0.6 V 4 — — mA
| Low Level Output Current 5.0 V 1/0 8 mA drive, VoL = 0.6 V 8 — — mA
. (GPIO Sink Current) 5.0 V /O 12 mA drive, VoL = 0.6 V 2 — | — | mA
5.0 VI/O 16 mA drive, VoL = 0.6 V 16 — — mA
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Symbol Parameter Conditions Min. | Typ. | Max. | Unit
5.0V I/O 4 mAdrive, Von =Vop - 0.6 V — 4 — mA
lon High Level Output Current |5.0 V I/O 8 mA drive, Vor = Voo - 0.6 V — 8 — mA
(GPIO Source Current) 5.0 V I/0 12 mA drive, Vo = Voo - 0.6 V — 12 —  mA
5.0V I/O 16 mAdrive, Von = Vop - 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 \%
VoL Low Level Output Voltage )
5.0V 12 mAdrive I/O, loL = 12 mA — — 0.6 \Y
5.0 V 16 mAdrive I/O, lo. = 16 mA — — 0.6 \%
5.0 V 4 mA drive 1/O, lon = 4 mA \g’%‘ — | - v
5.0V 8 mA drive /O, lon = 8 mA Vool | — | v
Von High Level Output Voltage Vor -
5.0 V 12 mA drive I/O, low = 12 mA (;% — | — %
5.0 V 16 mA drive 1/O, low = 16 mA [l I
Reu Internal Pull-up Resistor Voo =50V — 50 — kQ
Vop =3.3V — 76 —
. Vob =5.0V — 50 —
Rep Internal Pull-down Resistor kQ
Voo =3.3V — 76 —

ADC Characteristics

Table 23. ADC Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. Unit
Vbpa Operating Voltage — 2.5 5.0 55 \%
Vapcin A/D Converter Input Voltage Range — 0 — | VRer+ \%
VRer+ A/D Converter Reference Voltage — — Vooa | Vbpa \Y,
lanc A/D Converter Current Consumption  |Vopa=5.0V, 1 Msps — 1.4 1.5 mA
labc_pn é/oascu:r?qr;)\tlz:er Power Down Current Vooa=5.0V — — 0.1 MA
fanc A/D Converter Clock Frequency — 0.7 — 16.0 MHz
fs Sampling Rate — 0.05 — 1.00 | Msps
to Data Latency — — 125 | — C1}//fCA|E;CS
tsan Sampling & Hold Time — — | 35 | — | Miwc

Cycles
tancconv | A/D Converter Conversion Time ADST[7:0] = 2 — 16 — (;)//E[;CS
Ri Input Sampling Switch Resistance — — — 1 kQ
Ci Input Sampling Capacitance i’:gluzlgépad capacitance| 4 — pF
tsu Start Up Time — — — 1 us
N Resolution — — 12 — bits
INL Integral Non-linearity Error fs = 750 ksps, Vooa=5.0V | — +2 5 LSB
DNL Differential Non-linearity Error fs = 750 ksps, Vooa=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. Due to the A/D Converter input channel and GPIO pin-shared function design limitation, the Vooa supply
power of the A/D Converter has to be equal to the Voo supply power of the MCU in the application circuit.

3. 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, Ci,
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

Rs v
: e o

Figure 11. ADC Sampling Network Model

The worst case occurs when the extremities of the input range (0 V and Vrer) are sampled
consecutively. In this situation a sampling error below 1/4 LSB is ensured by using the following
equation:

< 3.5
; fADC(:I ln(2N+2)

I

Where fapc 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 24. Internal Reference Voltage Characteristics

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vbpa Operating Voltage — 25 — 5.5 \%
Vooa=2.8V |VREFSEL[1:0]=00 | 244 | 250 | 2.56
Internal Reference Voltage after Vooa2 3.3V |VREFSEL[1:0]=01 | 292 | 3.00 | 3.08
VRer Factory Trimming V
@ Ta=25°C Vooa=4.3V |VREFSEL[1:0]=10 | 3.90 | 4.00 | 4.10
Vooa24.8V |VREFSEL[1:0]=11 | 4.39 | 450 | 4.61
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Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vooa=25V~55YV, D . 5
Vrer = 0.809V, Ta=-40°C ~85°C
Reference Voltage Accuracy Vooa =28V ~55V, Vrer =25V, o
ACCrrer after Trimming Ta=-40°C ~85°C 30 | — 25 L
VDDA =28V ~55V, Vrer =25,
Ta=-40 °C ~ 105 °C 45 | — | 25
t ADC Sampling Time when . 10 - . s
SREFV Reading Reference Voltage H
Iop Operating Current — — 50 70 MA
IobPwp Power Down Current — — — 0.01 MA

Note: 1. Data based on characterization results only, not tested in production.
2. The trimming bits of the internal reference voltage are 6-bit resolution.

Comparator Characteristics

Table 25. Comparator Characteristics
Ta = 25 °C, unless otherwise specified.
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vbpa Operating Voltage Comparator mode 25 — 5.5 \%
Vin g:nu;ecommon Mode Voltage CPn or CNn Vssa | — | Vooa | V
Vios Input Offset Voltage®™ot® — -5 — 5 mV
No hysteresis, CMPHM [1:0] = 00 — 0 — mV
Vivs |nput Hysteresis Low hysteresis, CMPHM [1 ZO] =01 — 50 — mV
Vopa=5.0V Middle hysteresis, CMPHM [1:0]=10 | — | 100 | — | mV
High hysteresis, CMPHM [1:0] = 11 — 150 — mV
Response Time High Speed Mode Vooa2 3.6V — 50 100 ns
tr Input Overdrive = £100 mV Voor <36V — | 100 | 2%0
Low Speed Mode — 2 5 us
Current Consumption High Speed Mode — | 180 | — pA
lowe Voo = 5.0 V Low Speed Mode — 10 — | A
DDA oW Sp M
tempsT Comparator Startup Time Comparator enabled to output valid — — 50 us
oo | Somparator Power Down SUPPY| cyipeN = 0, GVREN =0, CVROE=0| — | — | 0.1 | pA
Comparator Voltage Reference (CVR)
Vevr Output Range — Vssa | — | Vooa \%
Naits CVR Scaler Resolution — — 8 — bits
Vopa = 3.3V, CVROE =1,
fovrst Setting Time 8\7;3 SS1C? e(l) | Zf gfﬁ.ig 0'II'(i(r)ne from| — | 2%0 HS
CVRVAL = “00000000” to “11111111”
v Current Consumption CVREN =1, CVROE =0 — 100 | — MA
Vooa = 5.0 V CVREN =1, CVROE =1 — 125 | 150 | pA

Note: Data based on characterization results only, not tested in production.
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GPTM/MCTM/SCTM Characteristics
Table 26. GPTM/MCTM/SCTM Characteristics

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
fru Timer Clock Source for GPTM, MCTM and . . . fook | MHz
SCTM
tres Timer Resolution Time — 1 — — 1/frm
fext External Signal Frequency on Channel 0 ~ 3 — — — 1/2 frm
RES Timer Resolution — — — 16 bits

I2C Characteristics
Table 27. I2C Characteristics

Standard Mode Fast Mode Fast Plus Mode .
Symbol Parameter - - - Unit
Min. Max. Min. Max. Min. Max.

fsoL SCL Clock Frequency — 100 — 400 — 1000 kHz
tscLn) SCL Clock High Time 4.500 — 1.125 — 0.450 — us
tscLw) SCL Clock Low Time 4.500 — 1.125 — 0.450 — us
traLL SCL and SDA Fall Time — 1.300 — 0.340 — 0.135 us
trise SCL and SDA Rise Time — 1.300 — 0.340 — 0.135 Js
tsusoa) SDA Data Setup Time 500 — 125 — 50 — ns
SDA Data Hold Time® 0 — 0 — 0 — ns

N TSP A Data Hold Time® — 1.600 — 0.475 — 0.250 us
tvp(spa) SDA Data Valid Time — 1.600 — 0.475 — 0.250 us
tsusTa) START Condition Setup Time 500 — 125 — 50 — ns
thsTA) START Condition Hold Time 0 — 0 — 0 — ns
tsu(sto) 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 20 MHz.
5. This characteristic parameter of the I1>C bus timing is based on: COMBFILTEREN = 0 and SEQFILTER = 00.
6. This characteristic parameter of the I12C bus timing is based on: COMBFILTEREN = 1 and SEQFILTER = 00.

traLL

It
| > 1« < |
| |
|

w

|
Itvospa) |
|

I‘_>| tsusTo)
> tisoa) lapy (el tsusom l>|

' \ [
I
\\ I
\ |

X

tsusTa) P ! ! |

N

Figure 12. I2C Timing Diagram
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SPI Characteristics

Table 28. SPI Characteristics

Symbol‘ Parameter Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SPI Master Mode
SPIl Master Output SCK Clock|Master mode, SPI peripheral

Fecx Frequency clock frequency frcik T — | frew/2 | MHz
tsck( SCK Clock High or Low Time — tso/2 — tsox/2 ns
tscke) -2 + 1

tvimo) Data Output Valid Time — — — 5 ns
tHovo) Data Output Hold Time — 2 — — ns
tsuom Data Input Setup Time — 5 — — ns
thovry Data Input Hold Time — 5 — — ns

SPI Slave Mode

Slave mode, SPI peripheral

fsck SPI Slave Input SCK Clock Frequency clock frequency freux — — | frak/3 | MHz
Dutysck | SPI Slave Input SCK Clock Duty Cycle — 30 — 70 %
tsu(seL) SEL Enable Setup Time — 3trck | — — ns
th(ser) SEL Enable Hold Time — 2trck | — — ns
taso) Data Output Access Time — — — 3 troik ns
toisso) Data Output Disable Time — — — 10 ns
tv(so) Data Output Valid Time — — — 25 ns
thso) Data Output Hold Time — 15 — — ns
tsus)) Data Input Setup Time — 5 — — ns
ths)) Data Input Hold Time — 4 — — ns

Note: 1. fsck is SPI output/input clock frequency and tsck = 1/fsck.
2. frcik is SPI peripheral clock frequency and tecik = 1/fecix.
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Figure 13. SPI Timing Diagrams — SPI Master Mode
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Figure 14. SPI Timing Diagrams — SPI Slave Mode with CPHA =1
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7 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/Carton 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)
e The Operation Instruction of Packing Materials

e Carton information
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28-pin SSOP (150mil) Outline Dimensions
HHHHHHHHHHHHHN
28 15

A B

1 14)]|
SEEREEEEEEEEL T

E@

F
Dimensions in inch
Symbol -

Min. ‘ Nom. ‘ Max.
A 0.236 BSC
B 0.154 BSC
C 0.008 | — | 0.012
C 0.390 BSC
D — | — | 0.069
E 0.025 BSC
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
a 0° — 8°

Dimensions in mm
Symbol .

Min. ‘ Nom. ‘ Max.
A 6.00 BSC
B 3.90 BSC
Cc 0.20 | — | 0.30
(0% 9.90 BSC
D — | — | 1.75
E 0.635BSC
F 0.10 — 0.25
G 0.41 — 1.27
H 0.10 — 0.25
a 0° — 8°
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SAW Type 32-pin QFN (4mm x 4mm % 0.75mm) Outline Dimensions

D D2
______ 25 32
oomood
247 1
] O
] /\ O
] O
E = = E2
| O
] O
17:! 8
...... (A0nnann
BE R
A3 L K
)
A
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
D 0.157 BSC
E 0.157 BSC
e 0.016 BSC
D2 0.100 — 0.108
E2 0.100 — 0.108
L 0.014 0.016 0.018
K 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
D 4.00 BSC
E 4.00 BSC
e 0.40 BSC
D2 2.55 — 2.75
E2 2.55 — 2.75
L 0.35 0.40 0.45
K 0.20 — —
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48-pin LQFP (7mm x 7mm) Outline Dimensions

D H
Iy
37 IT I 24
 —— I — |
 E—— I —
 —— I — |
 —— :E\:[ﬁﬁﬁ:’F
A B  —— I — |
 E—— I —
o — . E
—— e
 —— I — |
4811 | . 11 113
ulililihut
Dimensions in inch
Symbol -
Min. ‘ Nom. ‘ Max.
A 0.354 BSC
B 0.276 BSC
C 0.354 BSC
D 0.276 BSC
E 0.020 BSC
F 0.007 0.009 0.011
G 0.053 0.055 0.057
H — — 0.063
| 0.002 — 0.006
J 0.018 0.024 0.030
K 0.004 — 0.008
a 0° — 7°
Dimensions in mm
Symbol -
Min. Nom. Max.
A 9.00 BSC
B 7.00 BSC
C 9.00 BSC
D 7.00 BSC
E 0.50 BSC
F 0.17 0.22 0.27
G 1.35 1.40 1.45
H — — 1.60
| 0.05 — 0.15
J 0.45 0.60 0.75
K 0.09 — 0.20
a 0° — 7°
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64-pin LQFP (7mm % 7mm) Outline Dimensions
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48 33 G
D |
49 TT :Dj32
 E—— 1 F
 — I —
 E—— I —
 — I —
A B  — I —
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 —— = ;E
 E—— I —
 — I —
 E—— I —
 — I —
64 C—11 ® ——
| K O
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1 16
Dimensions in inch
Symbol -
Min. ‘ Nom. ‘ Max.
A 0.354 BSC
B 0.276 BSC
C 0.354 BSC
D 0.276 BSC
E 0.016 BSC
F 0.005 0.007 0.009
G 0.053 0.055 0.057
H — — 0.063
| 0.002 — 0.006
J 0.018 0.024 0.030
K 0.004 — 0.008
a 0° — 7°
Dimensions in mm
Symbol .
Min. Nom. Max.
A 9.00 BSC
B 7.00 BSC
C 9.00 BSC
D 7.00 BSC
E 0.40 BSC
F 0.13 0.18 0.23
G 1.35 1.40 1.45
H — — 1.60
| 0.05 — 0.15
J 0.45 0.60 0.75
K 0.09 — 0.20
a 0° — 7°
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Copyright® 2025 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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