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1 General Description

These devices are high performance, low power consumption 32-bit microcontrollers based around
an Arm® Cortex®-MO+ 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 48 MHz with a Flash accelerator to obtain maximum
efficiency. They provide up to 128 KB of embedded Flash memory for code/data storage and 16
KB of embedded SRAM memory for system operation and application program usage. A variety
of peripherals, such as ADC, 2-channel DAC, I°C, I?S, USART, UART, SPI, QSPI, GPTM, SCTM,
CRC-16/32, RTC, WDT, USB2.0 FS, 32-channel music synthesizer, SW-DP (Serial Wire Debug
Port), etc., are also implemented in the devices. 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 devices integrate Wave Table synthesis function. They can operate up to 32 channels of Wave
Table synthesis at one time and control the MIDI Engine to generate melody by setting the special
registers. The Wave Table synthesis waveform data including instrument tone, MIDI scores, voice,
sound effect,etc., are strored in the internal SPI Flash Data Memory. With these features, the
devices provide enhanced functions and higher performance.

The above features ensure that the devices are suitable for use in a wide range of applications,
especially in areas such as electronic organs, digital pianos, electronic drums, electric guitars,
electric accordions 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/audio-workshop

3 Features

Core
m 32-bit Arm® Cortex®-MO0+ processor core

m Up to 48 MHz operating frequency

m 0.93 DMIPS / MHz (Dhrystone v2.1)

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 microcontrollers 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 port; hardware multiplier and low latency interrupt respond time.

On-chip Memory
m Up to 128 KB on-chip Flash memory for instruction/data and options storage
m 16 KB on-chip SRAM
m Supports multiple boot modes
The Arm® Cortex®-MO+ processor accesses and debug accesses share the single external interface
to external AHB peripheral. The processor accesses take priority over debug accesses. 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®-MO+ processor to reduce
the software complexity of repeated implementation by different device vendors. However, some
regions are used by the Arm® Cortex®-MO0+ system peripherals. Refer to the Arm® Cortex®-M0+
Technical Reference Manual for more information.

Flash Memory Controller - FMC

m Flash accelerator for maximum efficiency

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

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 and cache are 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 an external signal, 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 3.3 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 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), a Phase

Lock Loop (PLL), an HSE clock monitor, clock prescalers, 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 LSI, LSE, HSI, HSE or 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: 2.0 Vto 3.6 V

m Integrated 1.5 V LDO regulator for CPU core, peripherals and memories power supply
m Vopp power supply for RTC

m Two power domains: Vpp, 1.5V

m Four power saving modes: Sleep, Deep-Sleep1, Deep-Sleep2, Power-Down
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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 provides many
types of power saving modes such as Sleep, Deep-Sleepl, Deep-Sleep2 and Power-Down mode.
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.

External Interrupt/Event Controller — EXTI

m Up to 16 EXTI lines with configurable trigger source and type

m All GPIO pins can be selected as EXTTI trigger source

m Source trigger type includes high level, low level, negative edge, positive edge or both edge
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

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 16 external analog input channels

A 12-bit multi-channel ADC is integrated in the devices. There are multiplexed channels, which
include 16 external analog signal channels and 2 internal channels which can be measured. 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 ADC can be operated in one shot, continuous
and discontinuous conversion modes.

/0 Ports — GPIO

m Up to 43 GPIOs

m Port A, B, C, D are mapped as 16 external interrupts — EXTI

m Almost all I/O pins have a configurable output driving current.

There are up to 43 General Purpose 1/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 devices have related control and configuration registers in the
External Interrupt Control Unit, EXTI.
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PWM Generation and Capture Timers — GPTM

m One 16-bit up, down, up/down auto-reload counter

m 16-bit programmable prescaler allowing counter clock frequency division by any factor between
1 and 65536

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 Encoder interface controller with two inputs using quadrature decoder

The General Purpose Timer 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 Generation and Capture Timers — SCTM

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

m 16-bit programmable prescaler allowing counter clock frequency division by any factor between
1 and 65536

m Input Capture function

m Compare Match Output

m PWM waveform generation with Edge-aligned

m Single Pulse Mode Output

The Single-Channel Timer 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 single pulse generation or PWM output.

Basic Function Timer - BFTM

m One 32-bit compare/match count-up counter — no I/O control features

m One shot mode — counting stops after a match condition

m Repetitive mode — restart counter after a match condition

The Basic Function Timer 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.
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Digital to Analog Converter — DAC

m Two 16-bit high resolution D/A converters with excellent frequency response characteristics and
good power consumption for stereo audio output.

Music Synthesis Engine (MIDI Engine) — MSE

m Up to 32 simultaneous sounds

m 10-bit Volume Control

m Output sampling frequency up to 50 kHz
m Waveform data lengths of 8, 12 or 16 bits
m Stereo output

m Supports Repeat loop Play

m Supports PDMA interface

Watchdog Timer - WDT

Real

m 12-bit down counter with 3-bit prescaler

m Reset event for 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 system failures due
to software malfunctions. It includes a 12-bit count-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 when the counter value is greater than the WDT delta value. This means the counter must
be reloaded within a limited timing window using a specific method. The Watchdog Timer counter
can be stopped while the processor is in the debug mode. There is a register write protect function
which can be enabled to prevent it from changing the Watchdog Timer configuration unexpectedly.

Time Clock — RTC

m 32-bit 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 32-bit count-up counter, a control register,
a prescaler, a compare register and a status register. Most of the RTC circuits are located in the Vpp
Domain except for the APB interface. The APB interface is located in the Vppis power domain.
Therefore, it is necessary to be isolated from the ISO signal that comes from the power control unit
when the Vppis power domain is powered off, that is when the device enters the Power-Down mode.
The RTC counter is used as a wakeup timer to generate a system resume signal from the Power-
Down mode.
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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 with maskable address

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: (1) 100 kHz in the Standard mode, (2) 400 kHz in the Fast mode
and (3) 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 detect function and clock synchronization to prevent situations where more than one
master attempts to transmit data to the I?C bus at the same time.

Inter-IC Sound - I’S

m Master or slave mode

m Mono and stereo

m [°S-justified, Left-justified and Right-justified mode

m 8/16/24/32-bit sample size with 32-bit channel extended

m 8 x 32-bit TX & RX FIFO with PDMA supported

m 8-bit Fractional Clock Divider with rate control

The I°S is a synchronous communication interface that can be used as a master or slave to exchange
data with other audio peripherals, such as ADCs or DACs. The IS supports a variety of data
formats. In addition to the stereo 1?S-justified, Left-justified and Right-justified modes, there are
mono PCM modes with 8 / 16 / 24 / 32-bit sample size. When the 12S operates in the master mode,
then when using the fractional divider, it can provide an accurate sampling frequency output and
support the rate control function and fine-tuning of the output frequency to avoid system problems
caused by the cumulative frequency error between different devices.

Operation Divider — DIV

m Signed/unsigned 32-bit divider
m Operation in 8 clock cycles, Load in 1 clock cycle
m Divide by zero error flag

In order to enhance MCU performance, a Divider is implemented within the devices. The division
and modulus functions of the truncated division are related in the following way:

A/B=Q..R
Where “A” is Dividend, “B” is Divisor, “Q” is Quotient and “R” is Remainder. Divider needs
software trigger start signal by using the control register “START” bit , after 8 clock cycles, the
divider calculate complete flag will be set to 1, but if divisor register data is zero, divide O error flag
will be set to 1.
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Serial P5eripheral Interface — SPI

m Supports both master and slave mode

m Frequency of up to (frcrk/2) MHz for the master mode and (frcrk/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 mode. 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.

Quad Serial Peripheral Interface — QSPI

m Master or slave mode
m Master mode speed up to fucrx/2
m Slave mode speed up to frcik/3
m Programmable data frame length up to 16 bits
m FIFO Depth: 8 levels
m MSB or LSB first shift selection
m Programmable slave select high or low active polarity
m Multi-master and multi-slave operation
m Master mode supports the dual/quad output read mode of QSPI series NOR Flash
m Four error flags with individual interrupt
e Read overrun
e Write collision
e Mode fault
e Slave abort

m Supports PDMA interface

The Quad Serial Peripheral Interface, QSPI, provides a QSPI protocol data transmit and receive
functions in both master or slave mode. The QSPI interface uses 6 pins for Dual/Quad SPI, among
which are serial data input and output lines SIO3, SIO2, MISO/SIO1 and MOSI/SIOO0, the clock
line SCK, and the slave select line SEL.

Universal Synchronous Asynchronous Receiver Transmitter - USART

m Supports both asynchronous and clocked synchronous serial communication modes

m Asynchronous operating baud rate up to (frck/16) MHz and synchronous operating rate up to
(frcLk/8) MHz

m Full duplex communication
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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 IrDA SIR encoder and decoder
m RS485 mode with output enable control
m FIFO Depth: 8 x 9 bits 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 Line Status
Register, LSR. 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 up to fpcLx/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 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 Line Status Register, LSR. 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.

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 [EEE-802.3 CRC32 polynomial: 0x04C11DB?7,
X32+X26+X23+X22+X16+XI2+X1I +XIO+X8+X7+X5+X4+X2+X+ 1
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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 Supports PDMA to complete a CRC computation of a block of memory

The CRC calculation unit is an error detection technique test algorithm which 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, then this means that the data stream contains a data error.

Universal Serial Bus Device Controller - USB

m Complies with USB 2.0 full-speed (12 Mbps) specification

m On-chip USB full-speed transceiver

m | control endpoint (EPO) for control transfer

m 3 single-buffered endpoints (EP1 ~ EP3) for bulk and interrupt transfer

m 4 double-buffered endpoints (EP4 ~ EP7) for bulk, interrupt and isochronous transfer
m 1,024 bytes EP_SRAM used as the endpoint data buffers

The USB device controller is compliant with the USB 2.0 full-speed specification. There is one
control endpoint known as Endpoint 0 and seven configurable endpoints. A 1024-byte SRAM is used
as the endpoint buffer. Each endpoint buffer size is programmable using corresponding registers,
which provides maximum flexibility for various applications. The integrated USB full-speed
transceiver helps to minimize the overall system complexity and cost. The USB functional block also
contains the resume and suspend feature to meet the requirements of low-power consumption.

Peripheral Direct Memory Access — PDMA

m 6 channels with trigger source grouping

m 8/ 16/ 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, QSPI, USART, UART, IC, IS, GPTM, MIDI Engine 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 join each data movement operation.
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SPI Flash Data Memory

m Full voltage range: 2.3 V~3.6 V

m Serial Interface Architecture

m SPI compatible: Mode 0 and Mode 3

m 256 bytes per programmable page

m Standard, Dual or Quad SPI modes

m Low power consumption

m Uniform Sector Architecture

m Any sector or block can be erased individually

m Software and Hardware Reset

m Read Unique ID Number

The Flash data memory is a 32 / 64 / 128 Mbits Serial Flash memory, with advanced write
protection mechanisms. The devices support the single bit and four bits serial input and output
commands via standard Serial Peripheral Interface (SPI) pins: Serial Clock, Chip Select, Serial
DQO (DI) and DQ1(DO), DQ2 and DQ3. The memory can be programmed 1 to 256 bytes each
time, using the Page Program instruction.

The devices also offer a sophisticated method for protecting individual blocks against erroneous
or malicious program and erase operations. By providing the ability to individually protect and
unprotect blocks, a system can unprotect a specific block to modify its contents while keeping the
remaining blocks of the memory array securely protected.

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 48/ 64-pin LQFP (7 mm x 7 mm)
m Operation temperature range: -40 °C to +85 °C
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4 Overview

Device Information

Table 1. Features and Peripheral List

‘ Peripherals HT32F61355 HT32F61356 HT32F61357
Main Flash (KB) 127.5
Option Bytes Flash (KB) 0.5
SRAM (KB) 16

GPTM 1

SCTM 4
Timers BFTM 2

RTC 1

WDT 1

USB 1

SPI 1

QSPI 1
Communication USART 1

UART 1

1’C 1

12S 1
PDMA 6 Channels
Hardware Divider 1
CRC-16/32 1
EXTI 16
12-bit ADC 1
Number of channels 16 Channels
Music Synthesis Engine 32 Channels
16-bit DAC 2 Channels
SPI Flash Data Memory 32 Mbits 64 Mbits 128 Mbits
GPIO Up to 43
CPU frequency Up to 48 MHz
Operating voltage 20V~36V
Operating temperature -40°C ~+85°C

Package

48 / 64-pin LQFP

Note: The functions listed here, except the SPI Flash Data Memory, are compatible with the
HT32F0006 device. Refer to the HT32F0006 user manual for detailed functional description.
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Memory Map

OXFFFF_FFFF

— Ox400F_FFFF n
Reserved
Reserved 0x400E_2000
0x400E_0000 QSPI
0xE010_0000 -
HEUTE 0x400C_B000 | Reserved
Private peripheral bus
0XE000 0000 perip 0x400C_A000 DIV
- 0x400B_8000 Reserved
0x400B_0000 GPIOA~D
0x400A_C000 Reserved
0x400A_A000 EP_SRAM
0x400A_8000 USB AHB
0x4009_2000 Reserved
S 0x4009_0000 PDMA
0x4008_C000 Reserved
0x4008_A000 CRC
0x4008_8000 | CKCU/RSTCU
0x4008_2000 Reserved
~ 0x4010_0000 | 0x4008_0000 FMC n
AHB peripherals 512 KB 0x4007_8000 Reserved
Peripheral 0x4008_0000 <« —— — — 0x4007_7000 BFTM1
APB peripherals 512 KB 0x4007_6000 BFTMO
| 0x4000_0000 0x4007_5000 SCTM3
0x4007_4000 SCTM1
0x4006_F000 Reserved
0x4006_E000 GPTM
0x4006_B000 Reserved
0x4006_A000 | RTC & PWRCU
Reserved
SRAM 0x4006_9000 Reserved
0x4006_8000 WDT
0x4006_1000 Reserved
0x4006_0000 MIDI Engine
0x2000_4000 0x4005_9000 Reserved
0x4005_8000 CMP
16 KB on-chip SRAM 16 KB 0x4005_5000 Reserved APB
| 0x2000_0000 0x4005_4000 DAC
0x4004_9000 Reserved
Reserved >
0x1FF0_0200 _ 0x4004_8000 I°C
. . 0x4003_6000 Reserved
Option byte alias 0.5 KB
0x1FFO0_0000 e 0x4003_5000 SCTM2
0x4003_4000 SCTMO
Reserved
0x1F00_1000 _ 0x4002_7000 Reserved
0x4002_6000 IS
Cod Boot loader -
%% 1 0x1F00_0000 BELG 0x4002_5000 [ Reserved
0x4002_4000 EXTI
Reserved
0x0001_0000 _ 0x4002_3000 Reserved
0x4002_2000 AFIO
0x4001_1000 Reserved
Up to 0x4001_0000 ADC
128 KB on-chip Flash Up to 0x4000_5000 Reserved
128 KB 0x4000_4000 SPI0
0x4000_2000 Reserved
| 0x0000_0000 N 0x4000_1000 UARTO
L 0x4000_0000 USARTO _
Figure 2. Memory Map
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Start Address End Address Peripheral Bus
0x4000_0000 0x4000_OFFF USARTO
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 0x4002_1FFF Reserved
0x4002_2000 0x4002_2FFF AFIO
0x4002_3000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF EXTI
0x4002_5000 0x4002_5FFF Reserved
0x4002_6000 0x4002_6FFF 128
0x4002_7000 0x4003_3FFF Reserved
0x4003_4000 0x4003_4FFF SCTMO
0x4003_5000 0x4003_5FFF SCTM2
0x4003_6000 0x4004_7FFF Reserved
0x4004_8000 0x4004_8FFF 12C
0x4004_9000 0x4005_3FFF Reserved APB
0x4005_4000 0x4005_4FFF DAC
0x4005_5000 0x4005_7FFF Reserved
0x4005_8000 0x4005_8FFF Comparator
0x4005_9000 0x4005_FFFF Reserved
0x4006_0000 0x4006_OFFF MIDI Engine
0x4006_1000 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 SCTM1
0x4007_5000 0x4007_5FFF SCTM3
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 0x4008_FFFF Reserved
0x4009_0000 0x4009_1FFF PDMA Control Registers
0x4009_2000 0x400A_7FFF Reserved
0x400A_8000 0x400A_BFFF USB
0x400A_CO000 0x400A_FFFF Reserved
0x400B_0000 0x400B_1FFF GPIOA AHB
0x400B_2000 0x400B_3FFF GPIOB
0x400B_4000 0x400B_5FFF GPIOC
0x400B_6000 0x400B_7FFF GPIOD
0x400B_8000 0x400C_9FFF Reserved
0x400C_A000 0x400C_AFFF DIV
0x400C_B000 0x400D_FFFF Reserved
0x400E_0000 0x400E_1FFF QSPI
0x400E_2000 0x400F_FFFF Reserved
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Clock Structure

| Prescaler | | Divider
| <1-~32 | | = CK_REF
HSIAuto | — CK_LSE CKREFPRE
Trimming CKREFEN
Controller |— USB REF Pulse fex_use = 48 MHz
| ) P CK_USB
USBEN
8 MHz PLLSRC
HSI RC PLLEN fck_pLL,max= 48 MHz
STCLK
CK_PLL (to SysTick)
HSIEN PLL b
SW[2:0]
CK_GPIO
4-16 MHz fex_svsmax = 48 MHz GPIOAEN —D_'_> (to GPIO port)
HSE XTAL L oox GPIODEN
CK_HSI o11 [ CKSYS | AHB Prescaler - FCLK
+1,24.8,16,32 P ( free running clock)
HSEEN 245,10,
CK_HSE
010
HCLKC
11 CMOPEN (to Cortex®-M0+)
% (control by H/W)
110 <
R HCLKD
DMAEN (to PDMA)
QSPIEN (to QSPI)
) p CK_CRC
32.768 kHz | CK_LSE CRCEN (to CRC)
LSE OSC WDTSRC
LSEEN®Nete!) L HCLKF
1 CK_WDT ( to Flash)
—° CMOPEN
32 kHz CK_LS! WOTEN FMCEN
LSI RC
(Note1)
T RTCSRC HOLKS
LSIEN®ete \L (to SRAM)
CMOPEN
1 CK_RTC
0 — SRAMEN
RTCEN®Mete" HCLKBM
( to Bus Matrix)
CKOUTSRC[2:0] CMOPEN
BMEN
000 |——————— CK_REF
001 |—————— CK_AHB/16
cxout | 01OF————"cK.svs/e (tonpngfi’? o
|X|<— 011 CK_HSE/16 CMOPEN 9
100 ———————— CK_HSI/16
101 f———— CK_LSE APBEN
110f—————— CK_LSI
PCLK
Legend:
HSE = High Speed External clock Peripherals | PCLK/2 POLK ( AFIO. ADG.
HSI = High Speed Internal clock ¢— Clock PoLk (AFI0, ADC.
Prescaler PCLK/4 SPIEN . C, SPI, US, s
LSE = Low Speed External clock 21248 ; L UART, I’C, IS, GPTM,
LS| = Low Speed Internal clock PCLK/8 SCIEN BFTMx, SCTMx, EXTI,
RTC, WDT, MIDI Engine)
ADC
Prescaler ——P» CK_ADC IP
12,348,
ADCEN
Figure 3. Clock Structure
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5 SPI Flash Data Memory

The SPI Flash Data Memory is the location where the user’s music data is stored. By using the
Holtek Audio Workshop tool, these devices offer users the flexibility to conveniently change and
develop their applications while also offering a means of field programming.

The Flash data memory supports the single bit and four bits serial input and output commands via
standard Serial Peripheral Interface (SPI) pins: Serial Clock, Chip Select, Serial DQO (DI) and
DQI1(DO), DQ2 and DQ3.

The internal Flash Data Memory within the devices has a capacity of 32 / 64 / 128 Mbits
respectively and can be programmed 1 to 256 bytes each time, using the Page Program instruction.

) X-Decoder ) Flash Memory
Address A
Buffer
And
Latches
> Y-Decoder
»
Ll
A A 4 y
1/0 Buffers
Control Logic And

Data Latches

Serial Interface

CS# CLK DI(DQO) DO(DQ1) DQ2 DQ3
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Standard SPI Modes

The Flash data memory is accessed through an SPI compatible bus consisting of four signals: Serial
Clock (CLK), Chip Select (CS#), Serial Data Input (DI) and Serial Data Output (DO). Both SPI bus
operation Modes 0 (0, 0) and 3 (1, 1) are supported. The primary difference between Mode 0 and
Mode 3, as shown in the following figure, concerns the normal state of the CLK signal when the
SPI bus master is in standby state and data is not being transferred to the Serial Flash. For Mode 0
the CLK signal is normally low. For Mode 3 the CLK signal is normally high. In either case data
input on the DI pin is sampled on the rising edge of CLK. Data output on the DO pin is clocked out
on the falling edge of CLK.

cs# | [

cux e | g Np Np Np Np Ryl piis
DI Bit 7)Bit 6)Bit B)Bit 4)Bit 3Bt 2Bt 1@it oX[Y X a(X)< XX)DOI\‘TCAREXXX (XXXXX —

MSB A

Do HEHITERANEE m@mmmm

Quad I/0 SPI Modes

The Flash Memory supports Quad input/output operation when using the Quad 1/O Fast Read (EBh)
instruction. This instruction allows data to be transferred to or from the Serial Flash memory at
four to six times the rate possible with the standard SPI. When using Quad SPI instruction the DI
and DO pins become bidirectional I/O pins DQO and DQI, and DQ2 and DQ3 are also used.

cs# \
Mode 3 o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
cLi Mode0 [
|[~#——— Instruction (EBh) ——®| ! ' i i : 10 Switches from
H H H H H H Input to Output
; | H : : H . -
pao XX/ 000060-60 : 49000 4
P —
Dat 5 0906060 : 45090 5
P —
a2 6 QOGGGGQ : 49969 N
: i —_—
pas 7 9990909 , 4'9@9 7
A23- 16, A15-8 ' A7-0 Durnmy Dummy Dummy Byte1 BweZ
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Read Data Bytes at Higher Speed (FAST_READ) (0Bh)

The Flash data Memory is first selected by driving Chip Select (CS#) to Low. The instruction
code for the Read Data Bytes at Higher Speed (FAST READ) instruction is followed by a 3-byte
address (A23-A0) and a dummy byte, each bit being latched-in during the rising edge of Serial
Clock (CLK). Then the memory contents, at that address, is shifted out on Serial Data Output (DO),
each bit being shifted out at the falling edge of Serial Clock (CLK).

The instruction sequence is shown in following figure. The first byte to be addressed can be at
any location. The address is automatically incremented to the next higher address after each byte
of data is shifted out. The whole memory can, therefore, be read with a single Read Data Bytes at
Higher Speed (FAST READ) instruction. When the highest address is reached, the address counter
rolls over to 000000h, allowing the read sequence to be continued indefinitely.

The Read Data Bytes at Higher Speed (FAST READ) instruction is terminated by driving Chip
Select (CS#) to High. Chip Select (CS#) can be driven High at any time during data output. Any
Read Data Bytes at Higher Speed (FAST READ) instruction, while an Erase, Program or Write
cycle is in progress, is rejected without having any effects on the cycle that is in progress.

cs# T\ , —

Mods 3 01 2 3 4 5 & 7 8 08 10 28 28 30 AN
CLK Modac:ll””lllllllll”lllll ||||||II'_
Filnstruct\on (UBh)‘>|<i24-Brt Address —lv|

DI XX ) (2322021 R {3 X 2 X 1 X0 )—+—
DO —
CS# —i

32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47
CLK _, —_—

Dumnmy Byte ——

s 0 0.0.0 6 .6.0.0 EEEEEEEE XXX XXXXXXX X XX

L#——— Data Qut1 ———=-4——— Data Qut2 ———

J

Do — P06 0000000606006 00 CH

*

* = MSB
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Quad Input / Output FAST_READ (EBh)

For the Quad Input/Output FAST READ (EBh) instruction, the address and data bits are input and
output through four pins, DQO, DQI, DQ2 and DQ3 and six dummy clocks are required prior to
the data output. The Quad I/O dramatically reduces instruction overhead allowing faster random
access for code execution (XIP) directly from the Quad SPI.

The Quad Input/Output FAST READ (EBh) instruction enables quad throughput of Serial Flash in
read mode. The address is latched on the rising edge of CLK, and data of every four bits (interleave
on 4 1/0 pins) is shifted out on the falling edge of CLK. The first address can be any location. The
address is automatically increased to the next higher address after each byte data is shifted out, so
the whole memory can be read out with a single Quad Input/Output FAST READ instruction. The
address counter rolls over to 000000h when the highest address has been reached. Once writing
Quad Input/Output FAST READ instruction, the following address/dummy/data out will be
performed as 4-bit instead of previous 1-bit.

The sequence of issuing Quad Input/Output FAST READ (EBh) instruction is: CS# goes low =
send Quad Input/Output FAST READ (EBh) instruction = 24-bit address interleave on DQ3,
DQ2, DQI and DQO = 6 dummy clocks = data out interleave on DQ3, DQ2, DQI and DQO =
drive CS# to High at any time during data out to end Quad Input/Output FAST READ (EBh)
operation, as shown in the following figure.

Mode 3 o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Kows ejeq yse|d IdS S

-——— Instruction (EBh) ————®=|

ododadod

I

10 Switches from

Input to Output

A2316, A15-8 ' A7-0 Dummy Dummy : Dummy Byte1 ByleZ

a0 XX D000 O
: : - —t —
pat 5 oonaneo (DXOEOE
DQ2 :
saoaaeoo, @aaes::
—
pas 7 aaanooa 49999 7
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Holtek HT32F61355/61356

48 LQFP-A
T
< S [
5, S e e e el el e e e o >
vlolg|le|le|lolo|lw|wm|w|m|8 o T
> > oo ~ [} N - B w N - IS ] =4 o
o =
o
AFO0 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 AFO AF1
(Default) O (Default)
-33va 33V_A[33v_A|33v_A|33v.A| 33v | 33v [ 33v | 33v | 33v
PAO [ 3324 . 3.3V Digital Power Pad 33v | 36 CLK
PA1 2 |33vaA 33v | 35 DQ3
3.3 V Analog Power Pad

PA2 3 [sava . 33v | 34 DQ2

PA3 4 |sva . 15V Power Pad av [ 33 | Do/DQ1

PA4 5 [33v.A 33v | 32 CS#

3.3 V Digital & Analog I/O Pad

PA5 6 [33v.A 31 VDD_SPI

PAG 7| 33va 33V | 3.3V Digital I/O Pad ssv | 30 PA15

PA7 8 |[33v.A 33v | 29 PA14

USB | USB PHY Pad 33V,

PC4 9 [v.A 2| 28| swoio PA13

33V_

PC5 1OR]svA 3,%— 3.3V Pad with default Pull-up U | 27 SWCLK PA12
Uﬁ:?;%M 11 | uss 33v | 26 PA10
USBDP 3.3V + XTAL Pad 33V PA9

XTAL L -
pcr | 12|98 i | 2| BooT
33V, 33v_ | 33v. 33v_ [ 33v.
- pu | 33V | xTaL [ x7aL | 33V [x7aL | xTaC| 3V | 33V
13|14 (15116 | 17 | 18 [ 19 | 20 | 21 | 22 | 23 | 24
x o > —
< x w x =
21812 2(3|8|5|8|2|E|3]|2| &3
%) = ©
o 2 I N =< g 8 8 % 8 o | @ € o
| — 3 =
| || o] T >
ol I O I O m
o N N w N -

Figure 4. HT32F61355/61356 48-pin LQFP Pin Assignment
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64 LQFP-A
<| < L e o
glegl2lal2|s3|d|B8lel2|2|@|a|B| g3
> > © ~ o W N = lw o IS o IN @ N = = o
AFO 64 | 63 | 62| 61|60 |59 (58|57 |56 (55|54 |53 ]52]|51]|50] 49 AFO AF1
(Default) O (Default)
- 33V_A|33V_A|33V_A|33V_A|33V_A|33V_A . 33V 33V 33V 33V 33v 33V 33v
PAO 1 |33v_A 33v | 48 | PBO/DI/DQO
PA1 2 33V_A . 3.3 V Digital Power Pad 33V 47 CLK
PA2 3 |33va 33v | 46 DQ3
. 3.3 V Analog Power Pad
PA3 4 |svaA 33v | 45 DQ2
PA4 5 |33v.a . 1.5V Power Pad 33v | 44 DO/DQ1
PA5 6 |3vA 33v | 43 CS#
3.3 V Digital & Analog I/0O Pad
PA6 7 |33v.A . 42 VDD_SPI
PA7 8 |aava 33V | 3.3V Digital /O Pad sav | 41 PA15
VDD_4 9 33v | 40 PA14
USB PHY Pad
vss_4 |10 %139 | swbio PA13
PC4 11 |33v.A 3.3V Pad with default Pull-up 33\({ 38 SWCLK PA12
PC5 12 |33v.A 33v | 37 PA11
3
—| 33V +XTAL Pad
PC8 13 [sav.a XTAC v | 36 PA10
33V_ PA9_
PC9 14 |[33v.A U | 35 BOOT
USBDM
/PC6 15 | uss 33v | 34 PA8
USBDP
PC7 16 | usB 33v | 33 PC13
33V 33v_| 33v 33v_| 33v
- ou | 33V [Srat [oerar | 33V [ 33V | serat [serac | 33V | 33v | 3av | sav | 3sv
17 (1819120212223 |24 |25 |26 |27 |28]29]30]( 31|32
x| = x —
(@) < < ] % @ 3 = 4 o
cl8lgl2l8|8!|%]8|8|2E|2|38|8]3]3 s
glY|Z|al8|2|e|e|8|Elela|8|3|=]|F 23
= | 3 =3
333 |23 .
o - N w £ ]

Figure 5. HT32F61355/61356 64-pin LQFP Pin Assignment
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Holtek HT32F61357
48 LQFP-A
S [S]
SIS|olx|lz|x|x|x| || 8| = 3 >
gl18|g|q|g|R|e|e|B|RB ||| £3
> | > @ s
AF0 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 AFO AF1
(Default) O (Default)
-33V_A 33V_A|33V_A|33V_A|33V_A| 33V 33V 33V . 33v
PAO | . 3.3V Digital Power Pad 33v | 36 | PBO/DIIDQO
PA1 2 |33vA 33v | 35 CLK
PA2 3 L . 3.3 V Analog Power Pad -~ 34 DQ3
PA3 4 |33v.aA . T I —— 33v | 33 PA15
PA4 5 [33v.A 33v | 32 PA14
3.3 V Digital & Analog I/O Pad 33V
PA5 6 |33v.A sy | 31 SWDIO PA13
33V_
PA6 7 [va 33V | 3.3V Digital I/0 Pad pu | 30 SWCLK PA12
PA7 8 [33v.A 33v | 29 CS#
USB | USB PHY Pad
PC4 9 |asva ° ssv | 28 | Do/bQ1
PC5 10 [sava 3.3 V Pad with default Pull-up v 27 DQ2
USBDM
IPC6 11 | usB 33v | 26 PA10
USBDP 3.3V + XTAL Pad 33V,
XTAL L
PC7 12 | usB su | 25 | PA9_BOOT
33V, 33v_ | 33v. 33v_ [ 33v.
- pu | 33V | xTaL [ x7AL | 33V [X7AL | xTAL| 33V | 33V
13|14 (15116 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
x o X —
< < x w > — (@)
c1312(2|2|8|5|c|2|E(28|2]| 53
ol XAl elglelc|z|8|a|®]| &°
3 — 3 =
v| |l v| v| T >
vlelol ol R
o - N w IS -

Figure 6. HT32F61357 48-pin LQFP Pin Assignment
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Holtek HT32F61357

64 LQFP-A
< < é o
2151328 |33|3/3|8[3|23|3|28|38|8|° °3
AFO 64 |63 |62 |61 |60 ([59| 58|57 |56|55]|54]|53]52(51]50] 49 AFO AF1
(Default) O (Default)
-33v,A 33v_A[33v_A[33v a3V A 33v,A. 33v | sav | sav | s3v | sav | sav .
PAO 1 |[33v.A 33v | 48 PB1
PA1 2 |sava . 3.3 V Digital Power Pad 33V | 47 | PBO/DI/DQO
PA2 3 [s3va 33V | 46 CLK
. 3.3V Analog Power Pad
PA3 4 |33vA 33v | 45 DQ3
PA4 5 [ssv.a . 1.5V Power Pad 33v | 44 PA15
PA5 6 |33v.A 33v | 43 PA14
3.3 V Digital & Analog I/0 Pad
PA6 7 |ssva -1 42| swbio PA13
PA7 8 |aava 33V | 3.3V Digital I/O Pad 3;‘67 41 SWCLK PA12
VDD_4 9 33v | 40 PA11
USB PHY Pad
VSS_4 10 33v | 39 PA10
PC4 11 [33vA 3.3V Pad with default Pull-up 33v | 38 CS#
PC5 12 [33v.A 33v | 37 DO/DQ1
33V + XTAL Pad
PC8 13 [sav.A 33V | 36 DQ2
33V_ PA9_
PC9 14 |33v.A pu [ 35 BOOT
USBDM
/PC6 15 | usB 33v | 34 PA8
USBDP
PCT 16 | uss 33v | 33 PC13
-32\67 aav (S0 [ Soar | 33v | 33v | Sont [iar | 33v | 33v | sav [ sav [ aav
17 [ 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
x| 2 x
< < x w x ~ S
els|g|z|=z|8|2|8]z|3|2]38]z|38]|3]3 2>
|} IU |‘-'/> w3 X olo]| 8| ~E ol = 9 b hIQ BT o T
o N o — b4 c c > c 3 o - N c ©
S| 4 5 =
vl v| T T |
| ®|@ ® | @ >
ol 3| N S BN

Figure 7. HT32F61357 64-pin LQFP Pin Assignment
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Alternate Function Number

A AF0 AF1 AF2 AF3 | AF4 AF5 AF6 AF7 AF8 | AF9 | AF10 |AF11 |AF12| AF13 |AF14| AF15
L(g:P Léf:P g‘g;i’l‘: GPIO AD'Z\%’ N/A | GPTM | SPIQSPI l,’f:;: PC |NA|NA| BS | N/A | N/A | SCTM | NIA sgtssz:“

1 1 PAO ADC._IN4 QSPI_SCK | USR_RTS 125_Ws

2 2 PA1 ADC_IN5 QSPI_SI00 | USR_CTS 12S_BCLK

3 3 PA2 ADC_IN6 QSPL_SIOT | USR_TX 12S_SDO

4 4 PA3 ADC_IN7 QSPI_SEL | USR_RX 12S_SDI

5 5 PA4 ADC_IN8 GT_CHO | SPI_SCK 12C_SCL

6 6 PAS ADC_IN9 GT_CH1 | SPI_MOSI 12C_SDA

7 7 PAG ADC_IN10 GT_CH2 | SP_MISO | USR_RTS

8 8 PAT ADC_IN11 GT_CH3 | SPISEL | USR_CTS 125_MCLK

9 — | vop.4

10 — VSS_4

11 9 PC4 ADC_IN12 GT_CHO | QSPLSIO2 | UR_TX SCTMO

12 | 10 PC5 ADC_IN13 GT_CH1 | QSPL_SIO3 | UR_RX SCTM1

13 — pC8 ADC_IN14 GT_CH2

14 — PC9 ADC_IN15 GT_CH3

15 1" PC6 USR_TX 12C_SCL

15 1 USBDM

16 | 12 | USBDP

16 | 12 pC7 USR_RX | 12C_SDA

17 | 13 | cLpo

18 14 VDD_1

19 15 VSS 1

20 | 16 nRST

21 17 PBY QsPI_sIo2

22 | 18 | X32KIN | PB10 SCTM2

23 19 X32KOUT | PB11 SCTM3

24 20 RTCOUT PB12 SCTMO WAKEUP

% | — PDO QSPI_SIO3 12C_SDA 12S_SDI

26 | 21 | XTALN |PB13

27 | 22 | XTALOUT | PB14

28 23 PB15 SPI_SEL 12S_MCLK

20 | — PCO SPI_SCK SCTM3

30 — PC10 QSPI_SEL 125_WS

31 _ PC11 QSPI_SCK 12S_BCLK

2 | — PC12 QsPI_SI00 12C_SCL 12S_SDO

3 | — PC13 QsPI_SIOf 12C_SDA 12S_SDI

34 24 PA8 QSPI_SIO2 | USR_TX 12S_MCLK SCTM2

3 | 25 ot SPI_MOSI 125 WS SCTM3 CKOUT

36 | 26 PA10 QSPI_SIO3 | USR_RX

37 — PA11 SPI_MISO 12S_MCLK SCTMO

38 27 SWCLK PA12

39 | 28 | SWDIO | PA13

40 | 29 PA14 QSPI_SEL

41 30 PA15 QsPI_SCK SCTM1

42 31 VDD_SPI

43 32 CS#

4 | 33 | pomat

45 | 34 DQ2

46 | 35 DQ3

47 36 CLK

48 | a7 PBO QSPL_SI00 | USR_TX | 12C_SCL

48 37 DI/DQO

49 | 38 PBI QSPI_SIO1 | USR_RX | 12C_SDA SCTM2

50 39 PB2 SPISEL | UR_TX (Aftz't':m)

51 | 40 PB3 SPILSCK | UR RX SCTM1

52 | 41 PB4 SPI_MOSI SCTMO
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Alternate Function Number

Package AF0 AF1 AF2 AF3 | AF4 AF5 AF6 AF7 |AF8|AF9| AF10 |AF11 |AF12| AF13 |AF14| AF15

64 48 System ADC/ USART System
LQFP | LQFP D{afault GPIO DAC N/A | GPTM | SPI/QSPI JUART 12Cc N/A | N/A 12s N/A | N/A | SCTM | N/A gther

53 — PB5 SPI_MISO

54 — PC14 12C_SCL

55 — PC15 12C_SDA

56 — VDD_3

57 42 PC1 DAC_RCH QSPI_SEL 12S_MCLK

58 43 PC2 DAC_LCH QSPI_SCK

59 — PC3 ADC_INO QSPI_SIO0

60 44 PB6 ADC_IN1 QSPI_SIO1| UR_TX 12S_BCLK

61 45 PB7 ADC_IN2 QSPI_SI02 12S_SDO

62 46 PB8 ADC_IN3 QSPI_SIO3 | UR_RX 12S_SDI

63 47 VDDA

64 48 VSSA
Table 4. HT32F61357 48/64-pin LQFP Package

Alternate Function Number
Package
AF0 AF1 AF2 AF3| AF4 AF5 AF6 AF7 |AF8|AF9| AF10 |AF11|AF12| AF13 |AF14| AF15

64 48 System ADC USART System
LQFP | LQFP D‘;fault GPIO IDAC N/A | GPTM | SPI/QSPI JUART 1’C N/A | N/A 1S N/A | N/A | SCTM | N/A gther

1 1 PAO ADC_IN4 QSPI_SCK | USR_RTS 12S_Ws

2 2 PA1 ADC_IN5 QSPI_SIOO0 | USR_CTS 12S_BCLK

3 3 PA2 ADC_IN6 QSPI_SIO1 | USR_TX 12S_SDO

4 4 PA3 ADC_IN7 QSPI_SEL | USR_RX 12S_SDI

5 5 PA4 ADC_IN8 GT_CHO | SPI_SCK 12C_SCL

6 6 PA5 ADC_IN9 GT_CH1 | SPI_MOSI 12C_SDA

7 7 PA6 ADC_IN10 GT_CH2 | SPI_MISO | USR_RTS

8 8 PA7 ADC_IN11 GT_CH3 | SPI_SEL |USR_CTS 12S_MCLK

9 — VDD_4

10 — VSS_4

1 9 PC4 ADC_IN12 GT_CHO | QSPI_SIO2 | UR_TX SCTMO

12 10 PC5 ADC_IN13 GT_CH1 | QSPI_SIO3 | UR_RX SCTM1

13 — PC8 ADC_IN14 GT_CH2

14 — PC9 ADC_IN15 GT_CH3

15 1 PC6 USR_TX | I2C_SCL

15 1 USBDM

16 12 USBDP

16 12 PC7 USR_RX | I2C_SDA

17 13 CLDO

18 14 VDD_1

19 15 VSS_1

20 16 nRST

21 17 PB9 QSPI_SI02

22 18 X32KIN | PB10 SCTM2

23 19 X32KOUT | PB11 SCTM3

24 20 RTCOUT | PB12 SCTMO WAKEUP

25 — PDO QSPI_SIO3 12C_SDA 12S_SDI

26 21 XTALIN | PB13

27 22 XTALOUT | PB14

28 23 PB15 SPI_SEL 12S_MCLK

29 — PCO SPI_SCK SCTM3

30 — PC10 QSPI_SEL 12S_Ws

31 — PC11 QSPI_SCK 12S_BCLK

32 — PC12 QSPI_SIO0 12C_SCL 12S_SDO

33 — PC13 QSPI_SIO1 12C_SDA 12S_SDI

34 24 PA8 QSPI_SIO2 | USR_TX 12S_MCLK SCTM2

35 25 | PA9_BOOT SPI_MOSI 12S_Ws SCTM3 CKOUT

36 27 DQ2

37 28 DO/DQ1
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Alternate Function Number

Package AF0 AF1 AF2 AF3| AF4 AF5 AF6 AF7 |AF8|AF9| AF10 |AF11|AF12| AF13 |AF14| AF15
64 48 System ADC USART System
LQFP | LQFP D‘:)fault GPIO IDAC N/A | GPTM | SPI/QSPI JUART I’c N/A | N/A ES N/A | N/A | SCTM | N/A gther
38 29 cs#

39 26 PA10 QSPI_SIO3 | USR_RX

40 — PA11 SPI_MISO 12S_MCLK SCTMO

41 30 SWCLK | PA12

42 31 SWDIO | PA13

43 32 PA14 QSPI_SEL

44 33 PA15 QSPI_SCK SCTM1

45 34 DQ3

46 35 CLK

47 36 PBO QSPI_SIO0 | USR_TX | I12C_SCL

47 36 DI/DQO

48 37 PB1 QSPI_SIO1 | USR_RX | I12C_SDA SCTM2

49 38 | VDD_SPI

50 | 39 PB2 SPLSEL | UR.TX ( Aﬁ(‘f_'t’:‘im)
51 40 PB3 SPI_SCK | UR_RX SCTM1

52 41 PB4 SPI_MOSI SCTMO

53 — PB5 SPI_MISO

54 — PC14 12C_SCL

55 — PC15 12C_SDA

56 — VSS_3

57 42 PC1 DAC_RCH QSPI_SEL 12S_MCLK

58 43 PC2 DAC_LCH QSPI_SCK

59 — PC3 ADC_INO QSPI_SI00

60 44 PB6 ADC_IN1 QSPI_SIO1 | UR_TX 12S_BCLK

61 45 PB7 ADC_IN2 QSPI_sI02 12S_SDO

62 46 PB8 ADC_IN3 QSPI_SIO3 | UR_RX 12S_SDI

63 47 VDDA

64 48 VSSA
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Table 5. HT32F61355/HT32F61356 Pin Description

Pin Number Pin Tvpe 110 Output Description
64LQFP 48LQFP| Name YP® " Istructure® Driving Default Function (AF0)
1 1 PAO Al/O 33V 4/8/12/16 mA |PAO
2 2 PA1 Al/O 33V 4/8/12/16 mA | PA1
3 3 PA2 Al/O 33V 4/8/12/16 mA PA2, this pin provides a UART_TX function in the
Boot loader mode.
4 4 PA3 | AlO 33V | 4/8/1216 mA | (A% (NS PIn provides a UART_RX function in
5 5 PA4 Al/O 33V 4/8/12/16 mA | PA4
6 6 PA5 Al/O 33V 4/8/12/16 mA | PA5
7 7 PA6 Al/O 33V 4/8/12/16 mA | PA6
8 8 PA7 Al/O 33V 4/8/12/16 mA | PA7
9 — VDD_4 P — — Voltage for digital 1/0
10 — VSS 4 P — — Ground reference for digital I/O
11 PC4 Al/O 33V 4/8/12/16 mA |PC4
12 10 PC5 Al/O 33V 4/8/12/16 mA |PC5
13 — PC8 Al/O 33V 4/8/12/16 mA |PC8
14 — PC9 Al/O 33V 4/8/12/16 mA |PC9
15 1 PC6 I/0 33V 4/8/12/16 mA |PC6
15 1 USBDM | Al/O . . US.B Different.ial data bus conforming to the
Universal Serial Bus standard.
16 12 USBDP | Al/O . o US_B Different_ial data bus conforming to the
Universal Serial Bus standard.
16 12 PC7 I/0 33V 4/8/12/16 mA |PC7
Core power LDO 1.5 V output.
17 13 CLDO P — — It is recommended to connect a 1 yF capacitor as
close as possible between this pin and VSS_1.
18 14 VDD_1 P — — Voltage for digital 1/0
19 15 VSS_1 P — — Ground reference for digital I/0
20 16 nRST | 33V _PU . Eéﬁ;r;fal:l)(rzi:tnﬁi)ré:nd external wakeup pin in the
21 17 PB9 I/0 33V 4/8/12/16 mA |PB9
22 18 PB10 Al/O 33V <2mA X32KIN
23 19 PB11 Al/O 33V <2mA X32KOUT
24 20 PB12 I/0 33V <2mA RTCOUT
25 — PDO I/0 33V 4/8/12/16 mA |PDO
26 21 PB13 Al/O 33V 4/8/12/16 mA | XTALIN
27 22 PB14 Al/O 33V 4/8/12/16 mA | XTALOUT
28 23 PB15 I/0 33V 4/8/12/16 mA |PB15
29 — PCO I/0 33V 4/8/12/16 mA |PCO
30 — PC10 1/0 33V 4/8/12/16 mA |PC10
31 — PC11 I/0 33V 4/8/12/16 mA |PC11
32 — PC12 I/0 33V 4/8/12/16 mA |PC12
33 — PC13 1/0 33V 4/8/12/16 mA |PC13
34 24 PA8 I/0 33V 4/8/12/16 mA | PA8
35 25 PA9 I/0 33V_PU | 4/8/12/16 mA |PA9_BOOT
36 26 PA10 I/0 33V 4/8/12/16 mA |PA10
37 — PA11 I/0 33V 4/8/12/16 mA | PA11
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Pin Number Pin Tvoe 110 Output Description
64LQFP|48LQFP| Name  YP® ' |Structure® Driving Default Function (AF0)

38 27 PA12 I/0 33V_PU | 4/8/12/16 mA |SWCLK

39 28 PA13 I/0 33V_PU | 4/8/12/16 mA | SWDIO

40 29 PA14 I/0 33V 4/8/12/16 mA |PA14

41 30 PA15 I/0 33V 4/8/12/16 mA |PA15

42 31 VDD_SPI P — — SPI Flash Data Memory Power

43 32 CS# I/0 33V — SPI Flash Data Memory Chip Select

44 33 DO/DQ1 /0 33V o g:tIaFII;a]Fs)th[/)e(\)titl;/lljetrqory Serial Data Output or

45 34 DQ2 10 33V . gl:lpl;lf;h Data Memory Serial Data Input /

46 35 DQ3 /0 33V . gljlpl;lta;h Data Memory Serial Data Input /

47 36 CLK 1/0 33V — SPI Flash Data Memory Serial Clock Input

48 37 PBO I/0 33V 4/8/12/16 mA |PBO

SPI Flash Data Memory Serial Data Input or

48 37 | DIDQO | I/O 33V — Data Input / Output 0 ry P

49 38 PB1 I/0 33V 4/8/12/16 mA | PB1

50 39 PB2 I/0 33V 4/8/12/16 mA | PB2

51 40 PB3 I/0 33V 4/8/12/16 mA |PB3

52 41 PB4 I/0 33V 4/8/12/16 mA | PB4

53 — PB5 I/0 33V 4/8/12/16 mA |PB5

54 — PC14 I/0 33V 4/8/12/16 mA |PC14

55 — PC15 I/0 33V 4/8/12/16 mA |PC15

56 — VDD_3 P — — Voltage for digital 1/0

57 42 PC1 Al/O 33V 4/8/12/16 mA |PC1

58 43 PC2 Al/O 33V 4/8/12/16 mA |PC2

59 — PC3 Al/O 33V 4/8/12/16 mA |PC3

60 44 PB6 Al/O 33V 4/8/12/16 mA |PB6

61 45 PB7 Al/O 33V 4/8/12/16 mA |PB7

62 46 PB8 Al/O 33V 4/8/12/16 mA |PB8

63 47 VDDA P — — Analog voltage for ADC and DAC

64 48 VSSA P — — Ground reference for the ADC and DAC

Notes: 1. | = input, O = output, A = Analog port, P = power supply, PU = pull-up.

2.33V =3.3V tolerant.

3. The GPIOs are in an AFO0 state after a Vopis power on reset (POR) except for the RTCOUT pin.
4. In the Boot loader mode, the UART and USB interfaces are available for communication.
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Table 6. HT32F61357 Pin Description

Pin Number Pin Tvpe ™ 110 Output Description
64LQFP 48LQFP Name | YP® ' structure® Driving Default Function (AF0)

1 1 PAO Al/O 33V 4/8/12/16 mA | PAO

2 2 PA1 Al/O 33V 4/8/12/16 mA | PA1

3 3 PA2 Al/O 33V 4/8/12/16 mA PA2, this pin provides a UART_TX function in the
Boot loader mode.

4 4 PA3 | AlO 33V 41811216 mA | A% (NS Pin provides a UART_RX function in

5 5 PA4 Al/O 33V 4/8/12/16 mA | PA4

6 6 PA5 Al/O 33V 4/8/12/16 mA | PA5

7 7 PA6 Al/O 33V 4/8/12/16 mA | PA6

8 8 PA7 Al/O 33V 4/8/12/16 mA | PA7

9 — VDD _4 P — — Voltage for digital 1/0

10 — VSS 4 P — — Ground reference for digital 1/0

11 PC4 Al/O 33V 4/8/12/16 mA |PC4

12 10 PC5 Al/O 33V 4/8/12/16 mA |PC5

13 — PC8 Al/O 33V 4/8/12/16 mA |PC8

14 — PC9 Al/O 33V 4/8/12/16 mA |PC9

15 1 PC6 /0 33V 4/8/12/16 mA |PC6

15 1" USBDM | Al/O . . US'B Different.ial data bus conforming to the
Universal Serial Bus standard.

16 12 USBDP | Al/O o . US_B Different_ial data bus conforming to the
Universal Serial Bus standard.

16 12 PC7 1/0 33V 4/8/12/16 mA |PC7
Core power LDO 1.5 V output.

17 13 CLDO P — — It is recommended to connect a 1 uF capacitor
as close as possible between this pin and VSS_1.

18 14 VDD_1 P — — Voltage for digital /0

19 15 VSS 1 P — — Ground reference for digital 1/0

20 16 ARST | 33V_PU . E)é’::va;r:_all:l)g\a’vsr?trﬁ(i)ré:nd external wakeup pin in the

21 17 PB9 /0 33V 4/8/12/16 mA |PB9

22 18 PB10 Al/O 33V <2mA X32KIN

23 19 PB11 Al/O 33V <2mA X32KOUT

24 20 PB12 1/0 33V <2mA RTCOUT

25 — PDO /0 33V 4/8/12/16 mA |PDO

26 21 PB13 Al/O 33V 4/8/12/16 mA | XTALIN

27 22 PB14 Al/O 33V 4/8/12/16 mA | XTALOUT

28 23 PB15 /0 33V 4/8/12/16 mA |PB15

29 — PCO /0 33V 4/8/12/16 mA |PCO

30 — PC10 /0 33V 4/8/12/16 mA |PC10

31 — PC11 /0 33V 4/8/12/16 mA |PC11

32 — PC12 /0 33V 4/8/12/16 mA |PC12

33 — PC13 /0 33V 4/8/12/16 mA |PC13

34 24 PA8 /0 33V 4/8/12/16 mA | PA8

35 25 PA9 /0 33V_PU | 4/8/12/16 mA |PA9_BOOT

36 27 DQ2 /o 33V . gljlpi:ltazh Data Memory Serial Data Input /
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Pin Number Pin T - 110 Output Description
64LQFP 48LQFP Name | YP® "Istructure® Driving Default Function (AF0)
SPI Flash Data Memory Serial Data Output or
37 28 |DO/DQ1| /O 33V — Data Input / Output 1 y P
38 29 CS# 1/0 33V — SPI Flash Data Memory Chip Select
39 26 PA10 /0 33V 4/8/12/16 mA |PA10
40 — PA11 /0 33V 4/8/12/16 mA | PA11
41 30 PA12 1/0 33V_PU | 4/8/12/16 mA |SWCLK
42 31 PA13 /0 33V_PU | 4/8/12/16 mA |SWDIO
43 32 PA14 /0 33V 4/8/12/16 mA |PA14
44 33 PA15 1/0 33V 4/8/12/16 mA |PA15
45 34 DQ3 /o 33V . (S)I:lpl;lfgh Data Memory Serial Data Input /
46 35 CLK 110 33V — SPI Flash Data Memory Serial Clock Input
47 36 PBO /0 33V 4/8/12/16 mA |PBO
SPI Flash Data Memory Serial Data Input or
47 36 | DIDQO | 10 33V — Data Input./ Output 0 Y P
48 37 PB1 /0 33V 4/8/12/16 mA |PB1
49 38 VSDPDI— P — — SPI Flash Data Memory Power
50 39 PB2 /0 33V 4/8/12/16 mA |PB2
51 40 PB3 1/0 33V 4/8/12/16 mA |PB3
52 41 PB4 /0 33V 4/8/12/16 mA |PB4
53 — PB5 /0 33V 4/8/12/16 mA |PB5
54 — PC14 1/0 33V 4/8/12/16 mA |PC14
55 — PC15 /0 33V 4/8/12/16 mA |PC15
56 — VSS 3 P — — Ground reference for digital /0
57 42 PC1 Al/O 33V 4/8/12/16 mA |PC1
58 43 PC2 Al/O 33V 4/8/12/16 mA |PC2
59 — PC3 Al/O 33V 4/8/12/16 mA |PC3
60 44 PB6 Al/O 33V 4/8/12/16 mA | PB6
61 45 PB7 Al/O 33V 4/8/12/16 mA |PB7
62 46 PB8 Al/O 33V 4/8/12/16 mA |PB8
63 47 VDDA P — — Analog voltage for ADC and DAC
64 48 VSSA P — — Ground reference for the ADC and DAC

Notes: 1. | = input, O = output, A = Analog port, P = power supply, PU = pull-up.
2. 33V =3.3 V tolerant.
3. The GPIOs are in an AFO0 state after a Voo1s power on reset (POR) except for the RTCOUT pin.
4. In the Boot loader mode, the UART and USB interfaces are available for communication.
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7 Application Block

Vpp=2.3~3.6 V

(J O
LED Indicator

VDD & VDDA

Key Matrix
HT32F6135X
USBDM [y o @8
useDP [ .
1 )
i Bs (;'O :
12s_s00 [HIES — !
12s_ws WK (AMP) : !
125_BCLK - (ﬂ A |
l 125_MCLK —\ i
= . Optional \ T )
DAC_LCH [ ! (0
12 MHz —= AMP \
Crystal . DAC_RCH S qo
VSS & VSSA O\
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8 Application Circuits

HT7833 V33
LDO Py y
_I_ _T_ VDD: Digital Power
0.1 pF VDDA: Analog Power
| oL L
{ N\ )
VDDA VDD Optional
USBDP |
VSEOM 125_SDO > DATA DAC_RCH| 1
12S_WS > LRCK _ i
12S_BCLK »{ BCK I“S Audio DAC ;
12S_MCLK > H
JIrJ,) - SCK DAC_LCH H
oo :
rareacas etaue s Analog 1 )
r‘ input I:: ) ADC_INx
uuuL HT32F6135X 1oF L Audio Power Amp
Control I/O dedbdel PAX 27kQ
dood PBX DAC_RCH F— AR VPR
ey inputs Al <:> PCx N 1 pF Y ouTtn R
PDx
1 UF
DAC_LCH F— AwL OVt
CLDO 27kQ OUTN_L
1nF I
V33 =
VDD_SPI > <:> MIDI
§ RX Input / Output
CS#
10kQ CLK <
DQ3 XTALIN —
1 12 MHz
ooz XTALOUT 0
DO/DQ1
X32KIN
DI/DQO/PBO :] RTC
QSPI_SIO1/PB1 32768 Hz
- X32KOUT
QSPI_SIO2/PA8
QSPI_SIO3/PA10
QSPI_SCK/PA15
QSPI_SEL/PA14
L VSS VSSA

|—o—i_| VSS: Digital Ground
| = — | VSSA: Analog Ground
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9 Electrical Characteristics

Absolute Maximum Ratings

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

Table 7. Absolute Maximum Ratings

Symbol Parameter Min. Max. Unit
Vbp External Main Supply Voltage Vss-0.3 | Vss+ 3.6 \%
Vbpa External Analog Supply Voltage Vssa-0.3 | Vssa+ 3.6 Vv
Vin Input Voltage on 1/O Vss-0.3 | Vss+0.3 \Y
Ta Ambient Operating Temperature Range -40 +85 °C
Tste Storage Temperature Range -55 +150 °C
Ty Maximum Junction Temperature — +125 °C
Po Total Power Dissipation — 500 mwW
VEesp Electrostatic Discharge Voltage — Human Body Mode | -4000 +4000 \%

Recommended DC Operating Conditions

Table 8. Recommended DC Operating Conditions
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Voo I/0 Operating Voltage — 20 3.3 3.6 \Y,
Vbpa Analog Operating Voltage — 25 3.3 3.6 V

On-Chip LDO Voltage Regulator Characteristics

Table 9. LDO Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vob = 2.0 V Regulator input
Vioo {?;ﬁ;”a; Regulator Output| &'y = 35 mAand voltage | 1.425 | 1.5 | 157 | V
9 variant = +5 %, After trimming.
Voo = 2.0 V Regulator input
ILoo Output Current @ Vico=15V — 30 35 mA
External Filter Capacitor | The capacitor value is depen-
Cioo Value for Internal Core  |dent on the core power current | — 1 — uF
Power Supply consumption
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Ta =25 °C, unless otherwise specified.

Symbol| Parameter Conditions Min.| Typ. |Max. | Unit
_ _ Al peripherals
Vop = 3.3V, HSE = 8 MHz, enabled — 11884 —
PLL = 48 MHz, frcik = 48 MHz, - mA
fook = 48 MHz AII peripherals| 955 | —
Supply Current disabled
Run Mode All peripherals
( ) Vs = 3.3V, HSE off, PLL off onebion — 12383 — mA
LSl on, fuek = 32 kHz, All peripherals
feck = 32 kH — —
PCLK z disabled 22.0 MA
All peripherals
= = — 11914 —
Supply Current Voo _3.3 V, HSE 8_MHz, enabled
(Sleep Mode) PLL = 48 MHz, fucik= 0 MHz, All veriherals mA
Ioo focik = 48 MHz " perip — 1856 | —
disabled
Supply Current _ # (HSE/PLL/F
(Deep-Sleep1 Voo = 3.3V, All clock off (HSE/PLL/fxcLk), — 1644 — A
LDO in low power mode, LS| on, RTC on ’
Mode)
Supply Current _
(Deep-Sleep2 Voo = 3.3V, All clock off (HSE/PLL/fucik), _ 4686 — A
LDO off, DMOS on, LSl on, RTC on ’
Mode)
Voo = 3.3V, LDO off, DMOS off, LSE on,
(Power-Down MA
Mode) Vop = 3.3V, LDO off, DMOS off, LSE off, _ 19236 —
LSl on, RTC off ’

Notes: 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 11. Voo Power Reset Characteristics

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. Max. | Unit
Power-on Reset Threshold
Vror L 166 | 1.79 | 190 | V
Rising Voltage on V
:DOIwIerg down SI;?eset TDr?r)eshoId Ta=-407C~+85°C
Vror (Falling Voltage on Voo) 149 | 164 | 178 | V
Vreorrvst | POR Hysteresis — — 150 | — | mV
tror Reset Delay Time Vop =3.3V — 01 | 02 | ms

Notes: 1. Data based on characterization results only, not tested in production.
2. Guaranteed by design, not tested in production.
3. If the LDO is turned on, the Voo POR has to be in the de-assertion condition. When the Voo
POR is in the assertion state then the LDO will be turned off.
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Table 12. LVD/BOD Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Ta=-40 °C ~ 85 °C
Voo Voltage of Brown Out | \¢ t- ctory-trimmed 202 21 | 218 | V

Detection (Voo Falling edge)

LVvDS=000| 2.17 | 2.25 | 2.33
LVDS=001| 232 | 24 | 248
LVDS=010| 2.47 | 2.55 | 2.63
Voo Voltage of Low Voltage Ta = -40 _°C ~85°C |[LVDS=011| 262 | 2.7 | 2.78 v
Detection (Voo Falling edge) |LVDS =100 | 2.77 | 2.85 | 2.93
LvDS=101| 292 | 3.0 | 3.08
LvDS=110| 3.07 | 3.15 | 3.23
LvDS=111| 322 | 3.3 | 3.38
Viwpnrst | LVD Hysteresis Vop =3.3V — — 100 — mV
tsuvp LVD Setup Time Voo =3.3V — — — 5 us
tatvo LVD Active Delay Time |Vpp = 3.3V — — — — us
IopLvp Operation Current® Vop =3.3V — — 5 15 MA

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

External Clock Characteristics

Table 13. High Speed External Clock (HSE) Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Voo Operation Range — 2.0 — | 3.6 \%
High Speed External Oscillator
fise Frequency (HSE) - 4 — | 16 | MHz
. VDD =33 V, RESR =100 Q
Cuhse Load Capacitance @ 16 MHz — — 22 pF

Internal Feedback Resistor
RrHse between XTALIN and — — 1 — MQ
XTALOUT Pins

Voo =3.3V, CL=12pF

. . . @ 16 MHz, HSEDR =0
Resr Equivalent Series Resistance — — | 160 Q
Voo =24V, CL=12pF

@ 16 MHz, HSEDR =1

Dnse HSE Oscillator Duty cycle — 40 — 60 %
HSE Oscillator Current _

lopHse Consumption Voo =3.3V @ 16 MHz — | TBD| — | mA

loworise HSE Oscillator Power Down Voo = 3.3V . — 001 pA
Current

tsunse HSE Oscillator Startup Time |Vop =3.3V — — 4 ms
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Ta= 25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Veak Operation Range — 2.0 — 3.6 \%
fek_Lse LSE Frequency Veak=20V~36V — 132768 — kHz
Rr Internal Feedback Resistor — — 10 — MQ
Resr Equivalent Series Resistance |Veak = 3.3 V 30 — TBD kQ
C Secommended Load Ve =33V 6 | — | TBD pF
apacitances
fok_Lse = 32.768 kHz,
Oscillator Supply Current Resr =50 kQ, CL =7 pF . 33 6.3 A
(High Current Mode) Veak =20V ~27V : : H
Ta=-40°C ~+85°C
IpbLse fex Lse = 32.768 kHz,
Oscillator Supply Current Resr = 50 kQ, CL.< 7 pF i 18 33 A
(Low Current Mode) Veak =2.0V ~3.6V ’ ' H
Ta=-40 °C ~ +85 °C
Power Down Current — — — 0.01 WA
Startup Time fc;<_|_s| =32.768 kHZ,
buse || 6w Current Mode) Veac = 2.0V ~ 3.6 V S0 | — | — | ms

Note: The following guidelines are recommended to increase the stability of the crystal circuit of the

HSE / LSE clock in the PCB layout:
The crystal oscillator should be located as close as possible to the MCU to keep the trace
lengths as short as possible to reduce any parasitic capacitance.

Shield lines in the vicinity of the crystal by using a ground plane to isolate signals and reduce

1.

2.

noise.

adverse effects.

Internal Clock Characteristics

Table 15. High Speed Internal Clock (HSI) Characteristics

. Keep any high frequency signal lines away from the crystal area to prevent any crosstalk

Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vbp Operation Range — 2.0 — 3.6 \%
fusi HSI Frequency Voo =33V @25°C — 8 — MHz

Voo =3.3V o
Factory Calibrated HSI | 20 < S ’
actory Calibrate -
. Voo =25V ~36Y, o
ACChsi Oscillator Frequency Ta = -40 °C ~ +85 °C -3 — 3 %
Accuracy
Vop=2.0V~36V 4 - 4 o
Ta=-40°C ~+85°C °
Duty Duty Cycle fusi = 8 MHz 35 — 65 %
Oscillator Supply Current — 300 500 A
IobHs! fisi = 8 MHz
Power Down Current — — 0.05 WA
tsuHs! Startup Time fusi = 8 MHz — — 10 us
Rev. 1.10 43 of 60 January 31, 2023

soljsuv)oRIRY) [B21)29|T 6



32-Bit Arm® Cortex®-M0+ Music Synthesizer MCU

with Flash Data Memory

HT32F61355/HT32F61356/HT32F61357 HOLTEK i ’
www.holtek.com

Table 16. Low Speed Internal Clock (LSI) Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ.  Max. | Unit
Low Speed Internal Oscillator Voo =3.3V,
fis Frequency (LSI) Ta = 40 °C ~ +85 °C 21132 )| 48 | kiz
After factory-trimmed, o
ACCusi LSI Frequency Accuracy Voo = 3.3V, Ta= 25 °C -10 — | +10 %o
IopLs! LSI Oscillator Operating Current | Voo = 3.3V, Ta=25°C — 04 | 0.8 MA
tsuLsi LSI Oscillator Startup Time Voo =3.3V,Ta=25°C — — 100 | us
PLL Characteristics

Table 17. PLL Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
feLun PLL input clock — 4 — 16 | MHz
fok_pLL PLL output clock — 16 — 48 | MHz
tLock PLL lock time — — | 200 | — us

Memory Characteristics

Table 18. Flash Memory Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max.| Unit
Number of Guaranteed Program/

Nenbu Erase Cycles before Failure. Ta=-40°C ~+85°C 10 — — |Kcycles
(Endurance)

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 Ta=-40°C ~+85°C 2 — — ms

tverase  |Mass Erase Time Ta=-40°C ~+85°C 10 — — ms

I/0 Port Characteristics

Table 19. 1/O Port Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. |Unit
Low Level Input 3.3V 1/0 | Vi=Vss, On-chip — — 3 HA
I Current — pull-up resister
Reset pin| disabled. — — 3 HA
High Level Input |33V /0 V1= Voo, On-chip | — — 3 WA
IiH Current —|pull-down resister
Reset pin| disabled. — — 3 WA
Vv Low Level Input 3.3VI/0 -0.5 — Voo x0.35| V
* Voltage Reset pin -05 —  |Vopx035 V
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Symbol Parameter Conditions Min. Typ. Max. | Unit
Vv High Level Input 3.3VI/O Voo % 0.65 — Voo +0.5| V
" Voltage Reset pin Vopx0.65] — |Vop+05| V
Schmitt Trigger Input | 3.3 V /0O — |012xVpp| ——
Vhys . - mV
Voltage Hysteresis | Reset pin — 0.12 x Voo —
3.3V I/O 4 mAdrive, 4 . .
Voo=04V
3.3V I/O 8 mAdrive,
Low Level Output |\~ 4V 8 — —
lo Current : - mA
(GPIO Sink Current) 3.3V 1/0 12 mA drive, 12 . .
Vo=0.4V
3.3V 1/O 16 mA drive, 16 . .
Vo=04V
3.3V 1/0 4 mAdrive, 4 . .
Von=Vop-0.4V
High Level Output 3.3VI/0O8 mA drive, ) . .
| Current Von= Voo - 0.4 V A
on (GPIO Source 3.3V 1/0 12 mA drive, 12 . _
Current) Vou=Vop-0.4V
3.3V I/O 16 mAdrive, 16 . .
Von=Vop-0.4V
3.3V 4 mAdrive I/O, . . 0.4
lo.=4 mA '
3.3V 8 mAdrive I/0O,
. — — 0.4
VoL Low Level Output  |lo.=8 mA v
Voltage 3.3V 12 mAdrive I/O, . . 0.4
loc=12 mA '
3.3V 16 mAdrive I/O, i . 0.4
lo=16 mA '
3.3V 4 mAdrive I/O,
lon = 4 MA Voo -0.4 — —
3.3V 8 mAdrive /0
’ Vop - 0.4 — —
Ve High Level Output  low=8 mA o v
: Voltage 3.3V 12 mA drive I/O, Vop - 0.4 . -
low= 12 mA S
3.3V 16 mAdrive /O,
lon= 16 mA Voo - 0.4 T B
Reu Intefnal Pull-up 3.3V /0 _ 46 — kQ
Resistor
Reo Inten:nal Pull-down 33V 1/0 _ 46 — kQ
Resistor
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ADC Characteristics

Table 20. ADC Characteristics
Ta =25 °C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ.|Max.| Unit
Vooa Operating Voltage — 27 | 33 | 3.6 \%
Vanei g/; s;:eonverter Input Voltage o 0 — | Veees  V
VRer+ A/D Converter Reference Voltage — — | Vooa | Vooa V
lapc Current Consumption Vooa = 3.3V, 1 Msps — [ 0910 mA
lapc_pN Power Down Current Consumption |Vppa = 3.3 V — | — | 01 MA
fanc A/D Converter Clock — 0.7 | — 16 | MHz
fs Sampling Rate — 0.05| — 1 MHz
toL Data Latency — — (125 — (;)//f(’:lr(’:s
tsaH Sampling & Hold Time — _ | 35| — | Maoc
Cycles
taocconv | A/D Converter Conversion Time — — 16 — C;)//fé\lz:s
Ri Input Sampling Switch Resistance — — | — 1 kQ
Ci Input Sampling Capacitance m&&ﬂgad capacitance — | 16 — pF
tsu Startup up Time — — | — 1 us
N Resolution — — 12 — bit
INL Integral Non-linearity Error fs = 750 kHz, Vopa=3.3V| — | ¥2 | 5 | LSB
DNL Differential Non-linearity Error fs =750 kHz, Vopa= 3.3 V| — +1 — LSB
Eo Offset Error — — | — | 10 | LSB
Ec Gain Error — — | — | ¥10 | LSB

Notes: 1. Guaranteed by design, 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, 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
£ o o
. i Ci

Figure 8. ADC Sampling Network Model
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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 %4 LSB is ensured by using the following
equation:

3.5
R <t e ™™
apcCrIn(2777)

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.

SCTM/GPTM Characteristics

Table 21. SCTM/GPTM Characteristics

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

frm Timer Clock Source for GPTM — — — 48 | MHz

tres Timer Resolution Time — 1 — — | 1ffwm
External Signal Frequency On

fexr Channel 1 ~ 4 — — — 1/2 frm

RES Timer Resolution — — — 16 bit

I2C Characteristics

Table 22. I12C Characteristics

Standard Fast Mode Fast Plus
Symbol Parameter Mode Mode Unit
Min. | Max. | Min. | Max. | Min. | Max.
fscL SCL Clock Frequency — 100 — 400 — 1000 | kHz
tscLn) SCL Clock High Time 4.5 — 1.125 — 0.45 — us
tscLw) SCL Clock Low Time 4.5 — 1.125 — 0.45 — V&
traLL 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
tsuspa) SDA Data Setup Time 500 — 125 — 50 — ns
th(spa) SDA Data Hold Time 0 — 0 — 0 — ns
tsusTa) START Condition Setup Time | 500 — 125 — 50 — ns
tHisTA) START Condition Hold Time 0 — 0 — 0 — ns
tsusTo) STOP Condition Setup Time 500 — 125 — 50 — ns

Notes: 1. Guaranteed by design, 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 mode plus, the peripheral clock frequency must be higher than 20 MHz.
5. The above characteristic parameters of the 12C bus timing are based on: SEQFILTER = 01
and COMBFILTERER is disabled.

Rev. 1.10

47 of 60 January 31, 2023

soljsuv)oRIRY) [B21)29|T 6



32-Bit Arm® Cortex®-M0+ Music Synthesizer MCU
with Flash Data Memory
HT32F61355/HT32F61356/HT32F61357 HOLTEK i ’

www._holtek.com

trisE |

|

I

I

I

I

I I
[ rp B p—]
I

I

I

I

I

toisw toiHMI

| I
i tscy  tsoLm i i i
i thsTa) thispa) i itSU(SDA) i tsusTo)
! I :<_H 1 | K_N\
—{ ! — \ L
spA N/ X NS
tsusTa) el o W P
Figure 9. 12C Timing Diagrams
I2S Characteristics
Table 23. IS Characteristics
Symbol \ Parameter Conditions \ Min. \ Typ. \ Max. \ Unit
12S Master Mode
twspmo) | WS Output to BCLK Delay — — TBD — ns
tooomo) | Data Output to BCLK Delay — — TBD — ns
toisvn Data Input Setup Time — — TBD — ns
o Data Input Hold Time — — TBD — ns
I2S Slave Mode
tacr(s) BCLK High Pulse Width — — TBD — ns
tecL(sy BCLK Low Pulse Width — — TBD — ns
twss(s)) WS Input Setup Time — — TBD — ns
toop(so) Data Output to BCLK Delay — — TBD — ns
tois(si) Data Input Setup Time — — TBD — ns
toiresi) Data Input Hold Time — — TBD — ns
i i
SN S N2 RN
I I
i |
| itwspmo)
i ~
T T |
Ws i ! ><
| —
i i toon(io)
SDO | i ><
i i i
|
|
{
|
|

Figure 10. Timing of I12S Master Mode
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Figure 11. Timing of I?S Slave Mode

SPI Characteristics

Table 24. SPI Characteristics

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

Master mode
SPI peripheral clock — — feck/2 | MHz
frequency frcik

fsck SPI Master Output SCK Clock
(1/tsck)  |Frequency

EEKE“: SCK Clock High and Low Time — tsex/2-2 — |tsc/2+1| ns
K(L,
tvimo) Data Output Valid Time — — — 5 ns
thmo) Data Output Hold Time — 2 — — ns
tsupmy Data Input Setup Time — 5 — — ns
L) Data Input Hold Time — 5 — — ns
SPI Slave Mode

Slave Mode
fc SPI Slave Input SCK Clock SPI peripheral clock — — feck/3 | MHz

(1/tscx) | Frequency frequency frcik

SPI Slave Input SCK Clock

Dutysck Duty Cycle — 30 — 70 %
tsu(seL) SEL Enable Setup Time — 3 X tecik | — — ns
tH(sEL) SEL Enable Hold Time — 2 xtpok | — — ns
taso) Data Output Access Time — — — | 3%tpck | NS
toisso) Data Output Disable Time — — — 10 ns
tv(so) Data Output Valid Time — — — 25 ns
thso) Data Output Hold Time — 15 — — ns
tsugs)) Data Input Setup Time — 5 — — ns
thsy Data Input Hold Time — 4 — — ns

Note: tsck = 1/fsck; treik = 1/frcik. SPI output (input) clock frequency fsck; SPI peripheral clock frequency freik.
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Figure 12. SPI Timing Diagrams — SPI Master Mode
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Figure 13. SPI Timing Diagrams — SPI Slave Mode with CPHA =1
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QSPI Characteristics

Table 25. QSPI Characteristics

Symbol\ Parameter Conditions \ Min. \Typ.\ Max. | Unit
QSPI Master Mode

Master mode
QSPI peripheral clock — — fuek/2 | MHz
frequency fucik

fsck QSPI Master Output SCK
(1/tsck) | Clock Frequency

:zzz:’ SCK Clock High and Low Time — tsek/2-2| — |ts2+1| ns
tvimo) Data Output Valid Time — — — 5 ns
thvo) Data Output Hold Time — 2 — — ns
tsuqw Data Input Setup Time — 5 — — ns
tHovry Data Input Hold Time — 5 — — ns
QSPI Slave Mode (1-bit Serial Mode Only)
Slave mode
fscx QSPI Slave Input SCK Clock QSPI peripheral clock — — fuek/3 | MHz

(1/tscx) | Frequency frequency frcix

QSPI Slave Input SCK Clock

Dutysck Duty Cycle — 30 — 70 %
tsu(ser) SEL Enable Setup Time — 3 X thek | — — ns
th(sEL) SEL Enable Hold Time — 2 X thek | — — ns
taso) Data Output Access Time — — — | 3 % thek ns
toisso) Data Output Disable Time — — — 10 ns
tv(so) Data Output Valid Time — — — 25 ns
thso) Data Output Hold Time — 15 — — ns
tsugsi Data Input Setup Time — 5 — — ns
ths)) Data Input Hold Time — 4 — — ns

Note: tsck = 1/fsck; thek = 1/fuck. QSPI output (input) clock frequency fsck; QSPI peripheral clock
frequency fucik.
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Figure 14. QSPI Timing Diagrams — QSPI Master Mode (1-bit Serial Mode, DUALEN = 0, QUADEN = 0)
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Figure 15. QSPI Timing Diagrams — QSPI Master Mode (Dual Mode, DUALEN = 1)
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Figure 16. QSPI Timing Diagrams — QSPI Master Mode (Quad Mode, QUADEN = 1)
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QSPI Timing Diagrams — QSPI Slave Mode with CPHA = 1 (1-bit Serial Mode)

USB

Characteristics
The USB interface is USB-IF certified — Full Speed.
Table 26. USB DC Electrical Characteristics

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Voo USB Operating Voltage — 3.0 — 3.6 \%
Vo Differential Input Sensitivity |USBDP - USBDM| 0.2 — — \%
Vewm Common Mode Voltage Range — 0.8 — 2.5 V
Vse Single-ended Receiver Threshold — 0.8 — 2.0 \%
VoL Pad Output Low Voltage 0 — 0.3 V
Von P?d OutPut High Volltage ~|R.of 1.5kQ to Voo 2.8 — 3.6 V
Vers Bcl)flftearggtlal Output Signal Cross-point 13 . 20 Vv
Zprv Driver Output Resistance — — 10 — Q
Cin Transceiver Pad Capacitance — — — 20 pF

Notes: 1. Guaranteed by design, not tested in production.
2. The USB functionality is ensured down to 2.7 V but not the full USB electrical characteristics
which will experience degradation in the 2.7-t0-3.0 V Vop voltage range.
3. Ruis the load connected to the USB driver USBDP.
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Figure 18. USB Signal Rise Time and Fall Time and Cross-Point Voltage (Vcrs) Definition

Table 27. USB AC Electrical Characteristics

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
tr Rise Time CL =50 pF 4 — 20 ns
tr Fall Time CL=50pF 4 — 20 ns
ts Rise Time / Fall Time Matching tor =t / 1 90 — 110 %

Audio D/A Converter Characteristics
Table 28. Audio D/A Converter Characteristics

Symbol Parameter Conditions Min. | Typ. | Max. Unit
Vbp Operating Voltage — 22 | — | 36 Vv

Iop Operating Current Voo =3V — 3 —  mA
THD+N Total Harmonic Distortion + Noise M |\/pp =3V, 10kQload | — | -50 | — | dB

Note: Sine wave input @1 kHz, -6 dB.
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SPI Flash Data Memory DC Characteristics
Table 29. SPI Flash Data Memory DC Characteristics

Symbol Parameter Conditions Min Typ Max | Unit
Vbp Operating Voltage — 2.3 — 3.6 \Y,
L Input Leakage Current — — 1 +2 MA
Output Leakage
lo Current o o ! *2 bA
IsTe Standby Current CS# = Vcc, Vin = Vop or Vee — — 2 MA
CLK =0.1 Vcc /0.9 Vop at
, 48 MHz, DQ = open - 6 14 mA
Operating Current
lees (Read) CLK =0.1Vcc /0.9 Vop at
48 MHz, Quad Output Read, — 8.5 20 mA
DQ = open
Operating Current _
lcc2 (Page Program) CS# = Voo — 9 30 mA
Vi Input Low Voltage — -0.5 — 102xVop| V
ViH Input High Voltage — 0.7*xVop| — |Vop+04| V
VoL Output Low Voltage lo. = 100 YA, Voo = Vop Min. — — 0.3 \Y
VoL Output High Voltage | lon =-100 pA, Voo = Voo Min.| Vop - 0.2 | — — \Y,
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10 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.

* Further Package Information (include Outline Dimensions, Product Tape and Reel Specifications)
» Packing Meterials Information

e Carton information
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Dimensions in inch
Symbol
y 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
y 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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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
I 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 — 9.0 BSC —
B — 7.0 BSC —
C — 9.0 BSC —
D — 7.0 BSC —
E — 0.4 BSC —
F 0.13 0.18 0.23
G 1.35 1.40 1.45
H — — 1.60
I 0.05 — 0.15
J 0.45 0.60 0.75
K 0.09 — 0.20
a 0° — 7°
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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,
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