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Statement

Important notice

This reference manual is aimed at application developers and provides complete information on how to use
the CW32x030 microcontroller memory and peripherals. This operation applies only to CW32x030 devices.

Disclaimer

Wuhan Xinyuan Semiconductor Co., Ltd. reserves the right to make changes, corrections, enhancements, and
modifications to the product and this document at any time without notice. Buyers should obtain the latest
product information on the official website.

Copyright statement

The copyright of this manual belongs to Wuhan Xinyuan Semiconductor Co., LTD., and we reserve the right of
final interpretation and modification of this manual and statement.

Technical support
If you have any comments or suggestions in the process of using, please feel free to contact us.

Websit : www.whxy.com
Address: 5 WuDaYuan 3rd Road, Donghu High-tech Development Zone Wuhan Hubei, China
Postcode: 430070
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§ Documentation conventions CW32F030/CW32A030
1 Documentation conventions
1.1 Typographical conventions

The typographical conventions used in this document are:

Italic Indicates a special term or citation, or prompts a note.

Indicates a component or signal name, such as for title descriptions without chapter

Bold . )
numbers, titles for diagrams, etc.

Used for terms that have a specific technical meaning and are included in the

English uppercase glossary, such as register or bit field names.

Color text Indicates a link. Including:

® URL external link, such as www.whxy.com
® Cross-references, internal chapters of this paper refer to each other
® Internal links, figures, tables or appendices, glossary entries
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1.2

CW32x030

§ Documentation conventions CW32F030/CW32A030

Register protocol

Symbol example Describe
A numeric string prefixed with '0x’ represents a hexadecimal number, and the value
0x53CA .
is composed of 0~9 or A~F.
REGNAME[n] A specific bit of REGNAME, REGNAME can be a register or register field, for example,
CR1[2] refers to bit 2 of the CR1 register (field).
REGNAME[m:n] A specific bit of REGNAME, REGNAME can be a register or a register field, for
' example, CR1[7:5] refers to the 7th to 5th bits of the CR1 register (field).
RW Read and write, software can read and write these bit fields.
RO Read-only, software can only read these bit fields.
Write-only, software can only write to this bit field, and invalid data will be returned
WO . e
when reading this bit field.
RWO Software can read and write this bit field, only 0 can be written to this bit field, and
writing 1 has no effect on this bit field.
Software can read and write this bit field, only 1 can be written to this bit field, and
RW1 o e
writing 0 has no effect on this bit field.
ROWL When the software reads this bit field as 0, only 1 can be written to this bit field,
and writing 0 has no effect on this bit field.
RIWO When the software reads this bit field as 1, only 0 can be written to this bit field,
and writing 1 has no effect on this bit field.
RFU Reserved bit field, please keep the default value.
Word The data length of a word is 32 bits.
Half Word The data length of a half word is 16 bits.
Byte The data length of one byte is 8bit.
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CW32F030/CW32A030

System and memory overview

System architecture

The consists of CW32x030 microcontroller system contains:

® 2 master device:
- ARM® Cortex®-MO0+ core

General-purpose DMA

® Multiple slave device:

On-chip SRAM

On-chip FLASH

FLASH controller

CRC redundancy calculation unit

GPIO port

AHB to APB1 conversion bridge and all devices on the APB1 bus
AHB to APB2 conversion bridge and all devices on the APB2 bus
AHB to APB3 conversion bridge and all devices on the APB3 bus
AHB to APB4 conversion bridge and all devices on the APB4 bus
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The master and slave devices are connected through AHB bus matrix, and the system architecture is shown as

follows:
Figure 2-1 System architecture
SRAM
FLASH
ARM® ——
Cortex®-M0+ System Bus @
FLASH
Controller
CRC
DMA — Bus
Ch1-5 DMABUS ' Matrix GPIO
4
AHB TO APB
bridge 1 APB1 RTC SPI2 IWDT WWDT GTIM1/2
AHB TO APB
DMA bridge 2 APB2 UART2/3 12C1/2
Requests
AHBTOAPB | “)bp3 ™| UARTI1 SPI1 ATIM ADC VC LVD
bridge 3
AHB TO APB
bridge 4 APB4 GTIM3/4 BTIM1/2/3 AWT

® System bus

Realize the connection of peripheral bus and bus matrix of MO+ microprocessor.

® DMAbus

AHB bus and bus matrix connection for DMA.

® Bus matrix

Manages the access arbitration between M0+ microprocessor and DMA to FLASH, SRAM and all
peripherals. The arbitration control adopts the round-robin scheduling algorithm to balance the load and
ensure the bus utilization efficiency.

® AHBTO APB Bridge 1/2/3/4

Provides a fully synchronized connection from the AHB bus to the APB1/APB2/APB3/APB4 bus, that is, the
bridge between the AHB and APB buses.
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2.2.1

§ System and memory overview

CW32x030
CW32F030/CW32A030

Memory organization

Overview

The CW32x030 core is a 32-bit ARM® Cortex®-MO+ microprocessor with a maximum addressing space of
4GB. The built-in program memory, data memory, peripherals and port registers of the chip are uniformly
addressed in the same 4GB linear address space.

Bytes in memory are organized in little-endian format. The lowest byte data of a word storage space is the
least significant bit of the word, and the highest byte data is the most significant bit. E.g:

Store 0x1122 3344 in the memory space at address 0x2000 0000, the actual result is:

The system address allocation is shown in the figure below, RES is the reserved area.

0x20000000 bytes store 0x44,
0x20000001 bytes store 0x33,
0x20000002 bytes store 0x22,

0x20000003 bytes store 0x11.

Figure 2-2 System address assignment

OXFFFF FFFF
RES
OXEOFF FFFF 0x4800 1400- 0x4800 17FF GPIOF
MO+ peripherals 0x4800 0800- 0x4800 OBFF GPIOC
0xE000 0000 5 | 0x4800 0400- 0x4800 OTFF GPIOB
RES H | 0x4800 0000- 0x4800 O3FF GPIOA
0x4800 17FF B | 0x4002 3000- 0x4002 33FF CRC

AHB 0x4002 2000- 0x4002 23FF | FLASH CTRL

0x4002 0000
X RES 0x4002 0000- 0x4002 03FF DMA
0x4001 TFFF
0x4001 4C00- 0x4001 4FFF AWT
0x4001 4000 APB4 é 0x4001 4800- 0x4001 4BFF | BTIM1/2/3
B _

APB3 B | 0x4001 4400- 0x4001 47FF GTIM4
0x4001 0000 0x4001 4000- 0x4001 43FF GTIM3
0x4000 7FFF RES 0x4001 3800- 0x4001 3BFF UART1

APB2 0x4001 3000- 0x4001 33FF SPI1
0x4000 4000 S | 0x4001 2C00- 0x4001 2FFF ATIM

APB1 g 0x4001 2800- 0x4001 2BFF VC/LVD
0x4000 0000 0x4001 2400- 0x4001 27FF ADC

RES
0x2000 1FFF 0x4001 0000- 0x4001 03FF |  SYSCTRL
0x4000 5800- 0x4000 5BFF 12C2
SRAM(8KB) A
0x2000 0000 p | 0x4000 5400- 0x4000 57FF 12C1
RES g 0x4000 4800- 0x4000 4BFF UART3
0x0010 09FF 0x4000 4400- 0x4000 4TFF UART2
Boot program 0x4000 3800- 0x4000 3BFF SPI2
0x0010 0000 | Memory (2.5KB)
0x4000 3000- 0x4000 33FF IWDT
RES £ | 0x4000 2C00- 0x4000 2FFF | WWDT
0x0001 27FF P 10002 4000 2BFF o=
0x0001 2780 OTP(128B) 1 0x4000 2800- 0x4000
0X0000 FFFF RES 0x4000 1000- 0x4000 13FF GTIM2
0x4000 0400- 0x4000 O7FF GTIM1
FLASH(64KB)
0x0000 0000
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2.2.2
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Memory map and register boundary addresses

The detailed starting address space allocation of on-chip memory and peripherals is shown in the following

table:

Table 2-1 Memory and Peripheral Address Allocation

Device or Bus Boundary address Size Peripherals
Main FLASH memory 0x0000 0000 - 0x0000 FFFF 64KB Main FLASH
OTP memory 0x0001 2780 - 0x0001 27FF 128B oTP
Boot program memory 0x0010 0000 - 0x0010 09FF 2.5KB BootlLoader
SRAM memory 0x2000 0000 - 0x2000 1FFF 8KB SRAM

0x4000 0400 - 0x4000 O7FF 1KB GTIM1
0x4000 1000 - 0x4000 13FF 1KB GTIM2
0x4000 2800 - 0x4000 2BFF 1KB RTC
APB1 Peripheral
0x4000 2C00 - 0x4000 2FFF 1KB WWDT
0x4000 3000 - 0x4000 33FF 1KB IWDT
0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 4400 - 0x4000 47FF 1KB UART2
0x4000 4800 - 0x4000 4BFF 1KB UART3
APB?2 Peripheral
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1KB 12C2
0x4001 0000 - 0x4001 03FF 1KB SYSCTRL
0x4001 2400 - 0x4001 27FF 1KB ADC
0x4001 2800 - 0x4001 2BFF 1KB VC/LVD
APB3 Peripheral
0x4001 2C00 - 0x4001 2FFF 1KB ATIM
0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 4000 - 0x4001 43FF 1KB GTIM3
0x4001 4400 - 0x4001 47FF 1KB GTIM4
APB4 Peripheral
0x4001 4800 - 0x4001 4BFF 1KB BTIM1/2/3
0x4001 4C00 - 0x4001 4FFF 1KB AWT
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Device or Bus Boundary address Size Peripherals
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 2000 - 0x4002 23FF 1KB FLASH CTRL
0x4002 3000 - 0x4002 33FF 1KB CRC

AHB Peripheral 0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 O7FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 1400 - 0x4800 17FF 1KB GPIOF

MO+ Peripheral 0xE000 0000 - OxEOOF FFFF 1MB MO0+ Core Peripheral

Reference manual
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On-chip SRAM memory

CW32x030 integrates 8KB on-chip SRAM, and the starting address is 0x2000 0000. SRAM supports access in
3 widths of byte (8bit), half word (16bit) or full word (32bit), and can be accessed by CPU and DMA at the
maximum system clock frequency with zero latency.
® Parity check
The SRAM supports the parity check function, which is enabled by default after the chip is powered on,
and cannot be configured by the user.
The data bus of SRAM is 36 bits, including 32 bits of data bits and 4 bits of parity bits (each 8 bits of data
bits is equipped with 1 bit of parity bits), which is used to increase the robustness of the memory.
The parity bits are computed and stored when the CPU writes to the SRAM, and they are automatically
checked when reading. After the system detects that the parity check fails, it will generate the
corresponding interrupt flag.

For a detailed introduction to SRAM, see chapter 6 RAM Memory.
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On-chip FLASH memory

The on-chip FLASH memory consists of two physical areas: the main FLASH memory and the boot program

memory.

® Main FLASH memory, a total of 64KB, the address space is 0x0000 0000 - 0x0000 FFFF. This area is mainly
used to store application code and user data, which is programmable by the user.

® Boot program memory, a total of 2.5KB, the address space is 0x0010 0000 - 0x0010 09FF. This area is
mainly used to store the BootLoader startup program, which has been programmed when the chip leaves
the factory and cannot be changed by the user.

The FLASH controller implements various operations on FLASH (erase, write, read), and the internal prefetch
cache mechanism can speed up CPU code execution.

FLASH supports access with 3 widths of byte (8bit), half word (16bit) or full word (32bit), and the highest
frequency of access is 24MHz. If the HCLK clock frequency of the system configuration is higher than 24MHz, a
reasonable response waiting time must be configured through the WAIT bit field of the FLASH control register
FLASH_CR?2 to ensure that the FLASH is correctly accessed.

For a detailed introduction to FLASH, see chapter 7 FLASH Memory.
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One-time programmable OTP memory

There is 128B memory space inside the chip as the OTP area, and the address space is 0x0001 2780 - 0x0001
27FF. This memory area can only be written to by ISP programming instructions, and can only be written once,
and then can only be read, not erased and written. This area is mainly used to store unchangeable information,
such as user-defined product UID, algorithm key, etc., which are written when the device leaves the factory.

30/541 Rev 1.0

( Reference manual
ﬁ EXSRESHERAT www.whxy.com

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu



https://www.whxy.com

2.6

CW32x030
§ System and memory overview CW32F030/CW32A030

System boot configuration

The device supports 2 different boot modes, which are selected by the BOOT pin state, as shown in the
following table:

Table 2-2 Boot mode configuration

Boot mode configuration Mode

BOOT=0 Boot from main FLASH memory, run user program.

Start from the boot program memory, and fix the BootLoader program of the
BOOT=1 running chip. At this time, the user can use the ISP communication protocol
to perform FLASH programming through the UART1 interface (PA13/PA14).

The boot mode selection circuit only samples the state of the BOOT pin when the chip is de-reset, so the user
must set the level state of the BOOT pin as needed before the chip is de-reset to determine the startup mode
after the chip is reset.

After the system is started, the CPU obtains the address of the top of the stack from the address 0x00000000 of
the memory, and starts executing code from the address indicated by 0x00000004 of the memory.

The BootLoader program is located in the boot program memory area and is programmed by the equipment
provider at production time. Users can use ISP communication protocol to perform FLASH programming
through UART1 (pins are PA13/PA14).
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Precautions

CW32x030 needs to pay attention to the following matters when using:

® Afew registers such as FLASH, SRAM and GPIOx_ODR, CRC_DR support 8bit/16bit/32bit access mode, and
other peripherals only support 32bit access mode. 8bit/16bit access to an address that does not support
8bit/16bit access mode will generate a HardFault hardware error exception.

® The RES areas in the system address allocation in Figure 2-2 System address assignment are reserved
address spaces without corresponding physical devices. If these reserved address spaces are accessed, a
HardFault hardware error exception will occur.

® After the chip is reset, all peripheral clocks except SYSTICK and SRAM are turned off. Before using these
peripherals, the user must pass the peripheral clock enable control register (AHB peripheral clock enable
control register SYSCTRL_AHBEN, APB peripheral clock Enable control register SYSCTRL_APBEN1/2) to
open the configuration clock and working clock of the corresponding peripheral. Failure to turn on the
peripheral configuration clock will result in an access failure: writing data fails, and no HardFault hardware
error exception will be generated, and the result of reading data is not available. If the operating clock of
the peripheralis not turned on, the main function of the peripheral is invalid.
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Power Control (PWR) and Power Consumption

Overview

CW32x030 needs two sets of power supply when working: working power supply (VDD, VSS) and analog power
supply (VDDA, VSSA). The user can choose to use the same power supply for the working power supply and
the analog power supply, or use two different power supplies, but the difference between the two should not
exceed 0.3V. Please refer to the relevant chapters of the datasheet for details of the power supply.

CW32x030 embeds a 1.5V low dropout LDO voltage regulator to supply power to the digital power domain
inside the chip.

The chip has a built-in reference voltage generator (BGR) circuit, which can provide reference voltage for other
analog modules.

Caution:
The difference between the analog supply voltage and the reference voltage must be higher than 0.3V.
Please refer to the relevant section of the datasheet for detailed parameters of the voltage reference.

The division and allocation of power domains within the chip are shown in the following figure:

Figure 3-1 System Power Distribution

VDD VCORE
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Power supply supervisor

Power on reset (POR)/ Brown-out reset (BOR)
CW32x030 integrates power-on reset (POR) and Brown-out reset (BOR) power monitoring circuits, and is
always in working state after power-on. POR/BOR monitors both the VDD and VDDA power supply voltages.
When the monitored power supply voltage is lower than the reset threshold (Vgog), the system will enter the
reset state. Users do not need to add an external hardware reset circuit.

The reset signal waveforms of the power-on and power-down phases are shown in the following figure:

Figure 3-2 Power on reset/power down reset waveform
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Operating mode

CW32x030 supports three operating modes, and the integrated power management module of the built-in
power supply automatically completes the unified management. The three working modes are:

® Active mode

® Sleep mode

® DeepSleep mode

After the power is turned on, the system automatically enters the active mode. Users can enter two low-power

operating states of sleep or deep sleep through software programs; In the low-power operating state, the
wake-up mechanism can be triggered by a hardware interrupt to return the system to the active mode.

The conversion mechanism of the three operating modes is shown in the following figure:

Figure 3-3 The conversion mechanism of the operating modes

Reset

Software program control Software program control
<l | -

Active mode
| - -l
)

Hardware interrupt wakeup

DeepSleep mode Sleep mode

Hardware interrupt wakeup

In the active mode, the CPU runs normally, and all module users can use it normally. In Sleep mode, the CPU
stops running, all peripherals are unaffected, and all I/O pins remain in the same state. In DeepSleep mode,
the CPU stops running, the high-speed clock (HSE, HSIOSC) is automatically turned off, and the low-speed
clock (LSE, LSI, RC10K, RC150K) remains in the original state.

The CPU and clock states in different operating modes are shown in the following table:

Table 3-1 Operating mode and CPU and Clock States

Operating mode CPU state High-speed clock | Low-speed clock
Active mode Run ON/OFF ON/OFF
Sleep mode Stop ON/OFF ON/OFF
DeepSleep mode Stop OFF ON
Reference manual 35/541 Rev 1.0
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Entering Sleep mode or DeepSleep mode

Using the MO+ core's ARM waits for interrupt-specific instruction, WFI (Wait for Interrupt), in conjunction with
the SLEEPONEXIT and SLEEPDEEP bit fields of the MO+ core's system control register (SCR, System Control
Register), Sleep mode or DeepSleep mode can be entered or exited immediately (interrupt service routine).
® FEnteringimmediately
Executing the WFI instruction, the MCU will immediately enter Sleep mode (when SLEEPDEEP is 0) or
DeepSleep mode (when SLEEPDEEP is 1)
® [ntering on exit
Setting the SLEEPONEXIT bit to 1, after exiting the lowest priority interrupt service routine, the MCU will
enter Sleep mode (when SLEEPDEEP is 0) or DeepSleep mode (when SLEEPDEEP is 1), needn't execute
the WFlinstruction.

Table 3-2 Entering Sleep mode or DeepSleep mode

Entry method | SLEEPONEXIT bit Condition SLEEPDEEP bit Enter mode
Entering ) Executing the WFI 0 Sleep mode
immediately instruction 1 DeepSleep mode

After exiting the lowest 0 Sleep mode

Entering on exit 1 priority interrupt service

routine 1 DeepSleep mode
Caution 1:

In DeepSleep mode, the system will automatically turn off the high-speed clock. If users need to keep
some peripherals running in DeepSleep mode, they must start the corresponding low-speed clock and
set the peripheral clock to this low-speed clock before entering DeepSleep mode.

Caution 2:
Before entering DeepSleep mode, the user must configure the HCLK clock frequency to be less than or
equal to 4MHz, otherwise the core may be damaged.

Caution 3:
If VCx is enabled, you must wait for the VCx_SR.READY flag to be set 1 before entering DeepSleep
mode, otherwise you cannot enter DeepSleep mode.

Caution 4:
Before entering DeepSleep mode, if the FLASH is performing an erase/write operation, you must wait
for the FLASH_CRI1.BUSY flag bit to clear to 0, and make sure FLASH_CR1.MODE is 0 at the same time.
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Exiting Sleep mode or DeepSleep mode

In Sleep mode or DeepSleep mode, the interrupt can be used to wake up the CPU and return to active mode.
However, it is worth noting that if the user executes the WFl command in the interrupt service routine to enter
Sleep (including DeepSleep), an interrupt with a higher priority than this interrupt is required to wake up the
CPU, so we strongly recommend that the user is ready to enter sleep, all interrupt service routines should be
processed and all interrupt requests and interrupt flags should be cleared.

In different operating modes, the types of interrupts that the CPU can respond to are shown in the following

table:

Table 3-3 Operating Modes and Interrupt Sources

Interrupt Number | Interrupt Sources Active mode Sleep mode DeepSleep mode

IWDT Y Y Y
’ WWDT Y Y N
1 LVD Y Y Y
2 RTC Y Y Y

FLASH Y Y N
’ RAM Y Y N
4 RCC Y Y Y
5 GPIOA Y Y Y
6 GPIOB Y Y Y
7 GPIOC Y Y Y
8 GPIOF Y Y Y
9 DMA1 Y Y N

DMA2 Y Y N
10

DMA3 Y Y N

DMA4 Y Y N
11

DMA5 Y Y N
12 ADC Y Y N
13 ATIM Y Y N
14 VC1 Y Y Y
15 VC2 Y Y Y
16 GTIM1 Y Y N
17 GTIM2 Y Y N
18 GTIM3 Y Y N
19 GTIM4 Y Y N
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Interrupt Number | Interrupt Sources Active mode Sleep mode DeepSleep mode
20 BTIM1 Y Y N
21 BTIM2 Y Y N
22 BTIM3 Y Y N
23 12C1 Y Y N
24 12C2 Y Y N
25 SPI1 Y Y N
26 SPI2 Y Y N
27 UART1 Y Y Y
28 UART?2 Y Y Y
29 UART3 Y Y Y
30 AWT Y Y Y
31 FAULT Y Y Y

Exiting Sleep mode using an interrupt, the user must enable the enable bit for this interrupt before entering
Sleep (including DeepSleep).

After the interrupt wakes up and exits Sleep mode, the CPU will immediately enter the interrupt service routine
for this interrupt. If the user does not set this interrupt service routine, and when entering sleep immediately:
the CPU will continue to execute the next statement of the WFI instruction that entered sleep; when entering
sleep when exiting: continue to execute the next statement of the last entered interrupt service routine. In
general, based on system reliability considerations, it is strongly recommended that the user set the service
routine for this interrupt, and clear the interrupt request and interrupt flag in the interrupt service routine.

When the interrupt wakes up to exit the DeepSleep mode, the CPU operation state is the same as the exit from
the Sleep mode.

In DeepSleep mode, the system will automatically turn off the high-speed clock. When exiting DeepSleep,
CW32x030 adds an additional system clock option for users. Users can choose to continue to use the clock
used when entering DeepSleep, or select HSI as the system clock. Configure the WAKEUPCLK bit field of the
system control register SYSCTRL_CR2 to 1, then the internal high-speed clock HSI is automatically used as the
system clock after the interrupt wakes up and exits the DeepSleep mode. Since the recovery time of the HSI
clock is faster than that of the HSE, it can speed up the system wake-up.

Reference manual 38/541 Rev 1.0
BN BIRE S A ERAT www.whxy.com

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



https://www.whxy.com

CW32x030
§ Power Control (PWR) and Power Consumption CW32F030/CW32A030

3.33 Operating Modes and Reset Sources

Even in Sleep mode or DeepSleep mode, the CPU can respond to some reset sources. The hardware reset or
software reset that the CPU can respond to in different working modes is shown in the following table:

Table 3-4 Operating Modes and Reset Sources

Reset Sources Active mode Sleep mode DeepSleep mode

Power-on reset/Brown-out reset (POR/BOR) Y Y

Pin input reset (NRST)

LVD reset

IWDT reset

Kernel LOCKUP fault reset

zlz|<|=<|<|=<]|=<

Y Y
Y Y
Y Y
WWDT reset Y N
Y N
Y N

Kernel SYSRESETREQ reset
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Low-power consumption applied

In Sleep mode, the CPU stops running, and all peripherals keep running, including ARM®Cortex®-M0+ core
peripherals, such as NVIC, SysTick and other peripherals. Sleep mode consumes less power than active mode.

In DeepSleep mode, the CPU stops running, the high-speed clock is turned off, the low-speed clock remains
unchanged, some peripherals can be configured to continue to run, and the NVIC interrupt processing still
works. DeepSleep mode consumes much less power than Sleep mode.

Users can reduce system running power consumption by:

Decrease system clock frequency
® Use low-frequency high-speed clock HSI, HSE or low-speed clock LSI, LSE

® Reduce the frequency of SYSCLK, HCLK, PCLK by programming the prescaler registers
- Set the SYSCLK bit field of the SYSCTRL_CRO register to select the appropriate clock source
- Set the HCLKPRS bit field of the SYSCTRL_CRO register to reduce the HCLK frequency
- Set the PCLKPRS bit field of the SYSCTRL_CRO register to reduce the PCLK frequency

Turn off clocks and peripherals which not in use during sleep
® AHB bus clock HCLK and APB bus clock PCLK, can be turned off as needed

® Turn off clocks to peripherals not related to wakeup
- AHB peripheral clock enable control register, SYSCTRL_AHBEN
- APB peripheral clock enable control register 1, SYSCTRL_AHBEN1
- APB peripheral clock enable control register 2, SYSCTRL_AHBEN2
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Cortex®-M0+ kernel system control register (SCB->SCR)

Address: 0xE0O00 ED10

Reset value: 0x0000 0000

Bit filed Name Permission Function description
315 RFU - Reserved bits, please keep the default value
When set to 1, each new suspension of an interrupt

4 SEVONPEND RW generates an event, which can be used to wake up the
processor if WFE sleep is used.

3 RFU - Reserved bits, please keep the default value
When set to 1, enter DeepSleep mode when WFI or
SLEEPONEXIT is 1 and all interrupt service routines are
exited;

: SLEEPDEEP R When set to 0, enter Sleep mode when WFI or
SLEEPONEXIT is 1 and all interrupt service routines are
exited
When set to 1, the processor automatically enters Sleep

1 SLEEPONEXIT RW mod_e (or Deep’Sleep mode) when all interrupt service
routines are exited;

When set to 0, the hibernation function on exit is disabled

0 RFU - Reserved bits, please keep the default value

Reference manual
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Reset and clock control (RCC)

System reset

CW32x030 supports the following 6 system resets:
Power on reset (POR)/ Brown-out reset (BOR)
Pin input reset (NRST)

IWDT/WWDT reset

LVD reset

Kernel SYSRESETREQ reset

® Kernel LOCKUP reset

The reset range of each system reset is shown in the following table:

Table 4-1 Reset method and range

Reset method Reset range

Power on reset (POR)/ Brown-out reset (BOR) Entire MCU

Pin input reset (NRST) Entire MCU (Except RTC)
IWDT/WWDT reset MO+ core/peripheral (Except RAM controller/RTC)
LVD reset MO+ core/peripheral (Except LVD controlle section/RTC)

MO+ core (Except SWD debug logic) /

Kernel SYSRESETREQ reset Peripheral (Except RAM controller/LVD/RTC)

Kernel LOCKUP fault reset MO+ core/peripheral (Except RAM controller/LVD/RTC)

After the system reset occurs, the CPU runs again, most of the registers are reset to default values, and the
program starts to execute from the reset interrupt entry address of the interrupt vector table.

The user can query the reset source of this system reset through the system reset flag register SYSCTRL_
RESETFLAG. The reset flag is set by hardware and cleared by software. It is recommended that users clear the
relevant flag bits of this register to 0 after reading the flag bits to avoid confusion after the next reset.

Power on reset/Brown-out reset (POR/BOR)

The CW32x030 integrates special POR and BOR circuits to monitor the power supply voltage, and keeps the
chip in the reset state when the power supply voltage is lower than the safe range to prevent the chip from
malfunctioning during power-on/power-off. In order to ensure the stable operation of the system, the user
must keep the power supply voltage within a safe range.

For the specific functions of POR and BOR, please refer to chapter 3 Power Control (PWR) and Power
Consumption.

Caution:
In order to ensure that the chip works normally after the reset is released, the circuit design must
ensure that VDD/VDDA are powered on and off at the same time.
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Pin input reset (NRST)

CW32x030 has a special reset input pin, inputting a low-level signal of a certain width will cause the system to
reset. A dedicated anti-shake circuit is designed inside the chip, and low-level pulse signals shorter than 20us
will be shielded.

The reset input pin has a built-in pull-up resistor. If the user needs to connect an external RC circuit, the
influence of the internal pull-up resistor must be considered. For the circuit characteristics of the built-in pull-
up resistor, please refer to the relevant section of the datasheet.

IWDT/WWDT reset

The CW32x030 integrates an independent watchdog (IWDT) and a window watchdog (WWDT). When the INDT
or WWDT meets the reset condition, a reset signal will be generated to cause a system reset.

For detailed functions of IWDT and WWDT reset, please refer to chapters 16 Independent watchdog timer
(IWDT) and 17 Window watchdog timer (WWDT).

LVD low voltage detection reset

The CW32x030 integrates a low voltage detector (LVD), which can continuously compare the selected
monitoring voltage with the set LVD threshold voltage. When the comparison result meets the trigger
condition, an LVD reset signal will be generated to cause a system reset.

Compared with the POR/BOR reset method, the LVD low voltage detection reset function is more powerful.
The reset threshold voltage, monitoring voltage source, pulse filter width and hysteresis time can be set
through the relevant registers.

See chapter 24 Low voltage detector (LVD) for LVD details.

Kernel SYSRESETREQ reset

The core SYSRESETREQ reset is a software reset, which is implemented by setting the SYSRESETREQ bit field of
the Application Interrupt and Reset Control Status Register (AIRCR) of the ARM® Cortex®-M0+. Setting this bit to
1 by the application program will generate a core SYSRESETREQ reset, thereby implementing a software reset.

Kernel LOCKUP fault reset

When the CPU encounters a serious exception (such as the read instruction is invalid, the bit width does not
match the target address when accessing FLASH), it will stop the PC pointer at the current address and lock it,
and generate the kernel LOCKUP fault reset signal.

After the chip is powered on, the LOCKUP reset function is disabled by default, and the user needs to manually
enable it. By setting the LOCKUP bit field of the system control register SYSCTRL_CR2 to 1, the LOCKUP reset
function can be enabled.
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Peripheral reset

Users can use software to reset various peripherals inside CW32x030 individually. Peripheral reset can restore the
registers, state machines and various control logic of each peripheral to the default state after power-on reset.
The user can perform the independent reset operation of each peripheral module by setting the three registers:
SYSCTRL_AHBRST, SYSCTRL_APBRST1, and SYSCTRL_APBRST?2.

For power-on reset/brown-off reset (POR/BOR), the internal peripheral modules are already in the default state after
reset, and the module can be initialized and configured directly, and there is no need to independently reset each
module.

For other types of system resets, some peripherals may retain the working state before the reset. If the user needs to
restore the peripherals to the default state of power-on, they should reset the peripherals through the corresponding
reset registers before using them. The RTC module is a typical peripheral that may need to retain the current state
after reset. For specific judgment logic examples, please refer to the relevant routines.
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Clock and Control

Overview

The CW32x030 has a built-in multi-channel clock generation circuit, which generates various clocks of different
frequencies through the frequency divider and multiplexer for use by the CPU and various peripherals. The
schematic diagram of the system clock tree structure is shown in the Figure 4-1 System internal clock tree.

The internal clock SysClk of the system is divided to provide the advanced high-performance bus clock HCLK
for the CPU core, and the HCLK clock is divided to provide the advanced peripheral clock PCLK for digital and
analog peripherals.

System clock SYSCLK has 5 clock sources:

® High-speed external oscillator clock (HSE)

® |ow-speed external oscillator clock (LSE)

® The HSI clock is generated by dividing the internal high-speed RC oscillator clock (HSIOSC)

® [ow-speed internal RC oscillator clock (LSI)

® PLL phase-locked loop clock, which is generated by the HSE clock or HSI clock by the phase-locked loop
PLL frequency multiplication (2~12 times)

The system internal clock tree is shown in the following figure:
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Figure 4-1 System internal clock tree
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The high-speed internal RC oscillator clock HSIOSC is divided by the frequency divider to generate the HSI
clock. The frequency division coefficient is set through the DIV bit field of the built-in high-frequency clock
control register SYSCTRL_HSI, and the effective frequency division coefficients are 1, 2,4, 6, 8, 10, 12, 14, and 16.

The system clock SysClk can be selected from 5 clock sources: HSE, LSE, HSI, LSI, PLL, which can be selected
by the SYSCLK bit field of the system control register SYSCTRL_CRO.

Advanced high-performance bus clock HCLK is generated by the frequency division of the system clock SysClk,
and is used as the configuration clock and working clock of the MO+ core, SysTick, DMA, FLASH, CRC, GPIO
and other modules. The frequency division factor is set by the HCLKPRS bit field of the system control register
SYSCTRL_CRO, and the effective frequency division factor is 2" (n = 0~7).

Advanced peripheral clock PCLK, which is generated by frequency division of HCLK, is used as the
configuration clock and working clock of peripherals such as timer, SPI, and 12C. The frequency division factor
is set by the PCLKPRS bit field of the system control register SYSCTRL_CRO, and the effective frequency division
factoris 2" (n=0~3).
In addition to the 5 clock sources used as the system clock, the CW32x030 also has 2 dedicated low-speed
clock sources:
® Internal RC10K clock

Can be used as IWDT module count clock and filter clock for GPIO port interrupt input signal.
® Internal RC150K clock

Can be used as the filter clock of the digital filter module of LVD and VC, and the filter clock of the GPIO
portinterrupt input signal.

System Clock and Operating Mode

CW32x030 supports three operating modes: active mode, Sleep mode and DeepSleep mode.
In the active mode, the CPU runs normally, and all module users can use it normally.
In the Sleep mode, the CPU stops running, and the clock oscillators and peripherals remain unchanged.

In DeepSleep mode, the CPU stops running, and the high-speed clock HSE, HSIOSC oscillator and PLL are
automatically turned off to save power; The oscillators of the low-speed clocks LSE, LSI, RC10K, RC150K
remain unchanged; Whether the system clock SysClk and the HCLK and PCLK clocks are valid depends on the
clock source status of the SysClk system clock.

After waking up from DeepSleep mode, if the WAKEUPCLK bit field of the system control register SYSCTRL_
CR2 is configured as 1, the system will automatically use the HSI as the clock source of the system clock. If
SYSCTRL_CR2.WAKEUPCLK is 0, the system will wait for the system clock source used before the system enters
deep sleep to stabilize before starting to run; If the clock source of the system clock is HSE or PLL, the clock
recovery speed and system response speed will be slower. Since the HSI starts up quickly and can quickly
respond to user needs, it is recommended to switch the clock source of the system clock to the HSI clock or
configure SYSCTRL_CR2.WAKEUPCLK to 1 before entering DeepSleep mode.
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4.3.3 HSE clock

The high-speed external clock signal (HSE) supports two operating modes:

® For crystal/ceramic resonators, set the MODE bit field of the external high-frequency crystal control
register SYSCTRL_HSE to 0, and configure the OSC_IN and OSC_OUT pins as analog functions.

® For external clock input, set the MODE bit field of the external high-frequency crystal control register

SYSCTRL_HSE to 1, and configure the OSC_IN pin as a digital input function.

Table 4-2 HSE operating mode configuration

Work mode SYSCTRL_HSE.MODE OSC_IN OSC_OouT
Crystal/Ceramic resonators 0 Analog Analog
External clock input 1 Digital input | Can be used as general purpose GPIO

Crystal/Ceramic resonators clock mode
The external quartz crystal/ceramic resonator is connected between the OSC_IN and OSC_OUT pins, and
cooperates with the start-up capacitor to generate a stable 4~32MHz clock signal. The circuit connection is

shown in the following figure:

Figure 4-2 HSE external quartz crystal/ceramic resonator connection method

OSC_IN

0sC_ouT

REXT

—

L2
Caution: The value of REXT depends on the \ Start-up /(

external crystal characteristics. Capacitors

The crystal/ceramic resonator and start-up capacitor must be placed as close as possible to the chip oscillator
pins to minimize oscillator output distortion and start-up time.

The value of the start-up capacitor must be adjusted according to the selected crystal/ceramic resonator. The

calculation method is:

Among them,

C= ( CuXCph)/ ( Cu+ CL2) +C

C.isthe nominal load capacitance of the crystal;

Co is the stray capacitance value, which is related to the design of the circuit board. Generally, the value

can be 4pF ~ 6pF;

C.and Cp, are two external start-up capacitors, usually C; and C, are same;

If the user uses a crystal resonator with a nominal load capacitance value of 12.5pF, the common value of the
two external starting capacitors for the crystal is 15pF.
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Caution:

Since there are many crystal manufacturers, the crystal characteristics of each manufacturer are
different. If the output clock signal of the HSE oscillator is not ideal, you can contact the crystal
supplier for coordination.

In order to ensure the performance of the HSE oscillator, it is necessary to set the FREQRANGE bit field of
the external high-frequency crystal control register SYSCTRL_HSE according to the nominal frequency of the
external crystal, as shown in the following table:

Table 4-3 HSE external crystal frequency setting

External crystal nominal frequency SYSCTRL_HSE.FREQRANGE
4MHz ~ 8MHz 00
8MHz ~ 16MHz 01
16MHz ~ 24MHz 10
24MHz ~ 32MHz 11

The user can adjust the drive capability by setting the DRIVER bit field of the external high-frequency crystal
control register SYSCTRL_HSE. There are four levels of drive capability to choose from. The stronger the drive
capability, the higher the power consumption. Users can balance clock reliability, startup time, and low power
consumption as needed.

External clock input mode

In the external clock input mode, the external clock is input from the OSN_IN pin, and the OSC_OUT pin can
be used as a general-purpose GPIO. The input clock signal can be square wave, sine wave or triangular wave,
the duty cycle must be between 40%~60%, and the frequency is between 4~32MHz.

In the two working modes of HSE, the HSE clock oscillator is turned off by default after power-on, and is
enabled by setting the HSEEN bit field of the system control register SYSCTRL_CR1 to 1.

After the HSE oscillator is started, when the internal clock monitoring module of the chip detects a certain
number of HSE clock signals, the HSE clock is considered to be stable. The number of detection clocks can be
set through the WAITCYCLE bit field of the external high-frequency crystal control register SYSCTRL_HSE, as
shown in the following table:

Table 4-4 HSE Stability Detection Clock Signal Number

SYSCTRL_HSE.WAITCYCLE Number of HSE detection clocks
00 8192
01 32768
10 131072 (Defaults)
11 262144

The start-up state of the HSE clock can be determined through the STABLE flag of the external high-frequency
crystal control register SYSCTRL_HSE. If the STABLE flag is 1, the HSE clock is stable, and if it is 0, the HSE clock

is not stable.

Caution:

All parameters of the HSE oscillator should be set before starting, and it is forbidden to modify the

relevant parameters after starting.
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HSIOSC clock

The HSIOSC clock is generated by the internal RC oscillator, no external circuit is required, the cost is lower
than the HSE clock, and the startup speed is faster. The HSIOSC clock frequency is fixed at 48MHz, and the
frequency accuracy is lower than that of the HSE clock.

The frequency of the RC oscillator output clock is affected by the chip processing process, operating voltage,
ambient temperature and other factors. CW32x030 provides the HSIOSC clock frequency calibration function.
Users can calibrate the HSIOSC clock by setting the TRIM bit field value of the built-in high-frequency clock
control register SYSCTRL_HSI frequency, see section 4.4.2 Clock calibration for details.

The HSIOSC internal high-speed RC oscillator is turned on by default after the chip is powered on. Users can turn it
off by setting the HSIEN bit field of SYSCTRL_CR1 in the system control register to 0. If the user stops and restarts the
HSIOSC oscillator, the STABLE flag of the built-in high-frequency clock control register SYSCTRL_HSI can be used to
determine whether the HSI clock is stable. If the STABLE flag is 1, it means that the HSIOSC clock is stable, and if itis O, it
means that the HSIOSC clock is not stable yet.

Caution:
All parameters of the HSIOSC oscillator should be set before starting, and it is forbidden to modify the
relevant parameters after starting.

The HSIOSC clock outputs the HSI clock after frequency division. The frequency division coefficient is set by
the DIV bit field of the built-in high-frequency clock control register SYSCTRL_HSI. The effective frequency
division coefficients are 1, 2, 4, 6, 8, 10, 12, 14, 16, The default value after power-on is 6, so the default
frequency of the HSI clock is 8MHz.
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LSE clock

External low-speed clock (LSE) supports two operating modes:

® For crystal/ceramic resonators, set the MODE bit field of the external low-frequency crystal control register
SYSCTRL_LSE to 0, and configure the OSC32_IN and OSC32_0OUT pins as analog functions.

® For external clock input, set the MODE bit field of the external low-frequency crystal control register
SYSCTRL_LSE to 1, and configure the OSC32_IN pin as a digital input function.

Table 4-5 LSE operating mode configuration

Operating mode SYSCTRL_LSE.MODE OSC32_IN 0SC32_0uUT

Crystal/Ceramic Resonators 0 Analog Analog

External clock input 1 Digital input Can be used as general

purpose GPIO

Crystal/Ceramic resonators clock mode

The external low-frequency quartz crystal/ceramic resonator is connected between the two pins of OSC32_IN
and OSC32_OUT. With the start-up capacitor, a stable clock signal of up to 1MHz can be generated. LSE is usually
used as the operating clock of the system real-time clock RTC. At this time, a quartz crystal/ceramic resonator
with a frequency of 32.768kHz should be selected. The external circuit connection is shown in the figure below:

Figure 4-3 LSE external quartz crystal/ceramic resonator connection method

0SC32_IN 0SC32_0UT

ﬂiDiH
A A

Start-up capacitor

The quartz crystal/ceramic resonator and start-up capacitor must be placed as close as possible to the chip
oscillator pins to minimize oscillator output distortion and start-up time.

The value of the start-up capacitor must be adjusted according to the selected crystal/ceramic resonator. The
calculation method is:

Ci=(CuXCpy) /(CLu+Cph)+C

Among them,
C_isthe nominal load capacitance of the crystal;
Co is the stray capacitance value, which is related to the design of the circuit board. Generally, the value
can be 4pF~6pF;
C.and Cp, are two external start-up capacitors, usually C; and C, are same;
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If the user uses a crystal resonator with a nominal load capacitance value of 12.5pF, the common value of the
two external starting capacitors for the crystal is 15pF.

Caution:
Since there are many crystal manufacturers, the crystal characteristics of each manufacturer are
different. If the output clock signal of the LSE oscillator is not ideal, you can contact the crystal
supplier for coordination.

Users can adjust the drive capability by setting the DRIVER bit field of the external low-frequency crystal
control register SYSCTRL_LSE. There are four levels of drive capability to choose from. The stronger the drive
capability, the higher the power consumption. The amplitude of the clock signal can be adjusted by setting the
AMP bit field of the external low-frequency crystal control register SYSCTRL_LSE. There are four amplitudes to
choose from. The larger the amplitude, the greater the power consumption. Users can balance clock reliability,
startup time, and low power consumption as needed.

External clock input mode

In the external clock input mode, the external clock is input from the OSN32_IN pin, and the OSC32_OUT pin
can be used as a general-purpose GPIO. The input clock signal can be square wave, sine wave or triangular
wave, the duty cycle must be between 45%~55%, and the frequency can be up to IMHz.

In the two working modes of HSE, the LSE clock oscillator is turned off by default after power-on, and is
enabled by setting the LSEEN bit field of the system control register SYSCTRL_CR1 to 1.

After the LSE oscillator is started, when the internal clock monitoring module of the chip detects a certain
number of LSE clock signals, the LSE clock is considered to be stable. The number of detection clocks can be
set through the WAITCYCLE bit field of the external low-frequency crystal control register SYSCTRL_LSE, as
shown in the following table:

Table 4-6 LSE Stability Detection Clock Signal Number

SYSCTRL_LSE.WAITCYCLE Number of LSE detection clocks
00 256
01 1024
10 4096 (Defaults)
11 16384

The start-up state of the LSE clock can be determined through the STABLE flag of the external low-frequency
crystal control register SYSCTRL_LSE. If the STABLE flag is 1, the LSE clock is stable, and if it is 0, the LSE clock
is not stable.

Caution:
All parameters of the LSE oscillator should be set before starting, and it is forbidden to modify the
relevant parameters after starting.

The LSE oscillator has a lock function. After the lock function is turned on, the software is prohibited from
clearing the enable bit (SYSCTRL_CR1.LSEEN) of the LSE clock oscillator. That is, once the LSE is turned on, it
cannot be turned off by software. The locking function is mainly designed to meet the requirements of some
special application scenarios, such as application scenarios sensitive to RTC time loss, which can effectively
prevent RTC time loss caused by misoperation. The lock function is disabled by default and is enabled by
setting the LSELOCK bit field of the system control register SYSCTRL_CR1 to 1.
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LSI clock

The LSI clock is generated by the internal low-speed RC oscillator with a default frequency of 32.8kHz. The
internal low-speed RC oscillator requires no external circuitry and is less expensive than the LSE clock, but less
accurate than the LSE clock.

The frequency of the RC oscillator output clock is affected by the chip processing process, operating voltage,
ambient temperature and other factors. CW32x030 provides the LSI clock frequency calibration function. Users
can calibrate the LSI clock frequency by setting the value of the TRIM bit field of the built-in low-frequency
clock control register SYSCTRL_LSI. For details, please refer to 4.4.2 Clock calibration.

The LSl internal low-speed RC oscillator is disabled by default, and is enabled by setting the LSIEN bit field of
the system control register SYSCTRL_CRI1 to 1. After the LSI oscillator is started, if the internal clock monitoring
module of the chip detects a certain number of LSI clock signals, the LSI clock is considered to be stable.
The number of detection clocks can be set by the WAITCYCLE bit field of the built-in low-frequency oscillator
control register SYSCTRL_LSI, as shown in the following table:

Table 4-7 LSI Stability Detection Clock Signal Number

SYSCTRL_LSI.WAITCYCLE Number of LS| detection clocks
00 6 (Defaults)
01 18
10 66
11 258

The STABLE flag of the built-in low-frequency clock control register SYSCTRL_LSI can be used to determine
whether the LSI clock is stable. If the STABLE flag is 1, it means that the LS| clock is stable, and if it is 0, it means
that the LSI clock is not stable.

Caution:
All parameters of the LSI oscillator should be set before starting, and it is forbidden to modify the
relevant parameters after starting.
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PLL clock

The CW32x030 integrates a phase-locked loop PLL circuit, which can phase-lock and multiply the input clock
source to output the PLL clock. The user can select the input reference clock source of the PLL through the
SOURCE bit field of the built-in phase-locked loop control register SYSCTRL_PLL, as shown in the following
table:

Table 4-8 PLL clock source selection

SYSCTRL_PLL.SOURCE PLL input reference clock source
00 HSE oscillator clock'
01 HSE pin input clock’
11 HSI clock (clock divided by HSIOSC)

Caution 1:
Must be consistent with SYSCTRL_HSE.MODE.

The phase-locked loop frequency multiplication factor is set through the MUL bit field of the built-in phase-
locked loop control register SYSCTRL_PLL. The setting range is 2~12, and the default value is 8.

To ensure the lock convergence speed of the PLL and the phase noise performance of the output clock, the
user needs to set the values of the SYSCTRL_PLL.FREQIN and SYSCTRL_PLL.FREQOUT bit fields according
to the actual input reference clock frequency and output clock frequency. The setting rules are shown in the
following table:

Table 4-9 PLL input reference clock frequency

Input reference clock frequency SYSCTRL_PLL.FREQIN
4MHz ~ 6MHz 00
6MHz ~ 12MHz 01
12MHz ~ 20MHz 10
20MHz ~ 24MHz 11

Table 4-10 PLL output clock frequency

Output clock frequency required SYSCTRL_PLL.FREQOUT

12MHz ~ 18MHz 00

18MHz ~ 24MHz 01

24MHz ~ 36MHz 10

36MHz ~ 48MHz 11

48MHz ~ 12MHz Ixx
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The PLL is disabled by default and is enabled by setting the PLLEN bit field of the system control register
SYSCTRL_CRI to 1. After the PLL is started, the internal clock monitoring module of the chip detects a certain
number of PLL clock signals, and the PLL clock is considered to be stable. The number of detection clocks can
be set by the WAITCYCLE bit field of the built-in phase-locked loop control register SYSCTRL_PLL, as shown in
the following table:

Table 4-11 Number of PLL stable detection clock signals

SYSCTRL_PLL.WAITCYCLE Number of PLL detection clocks

000 128

001 256

010 512

011 1024 (Defaults)

100 2048

101 4096

110 8192

111 16384

Through the STABLE flag of the built-in phase-locked loop control register SYSCTRL_PLL, you can determine
whether the PLL clock is stable. The STABLE flag is 1 to indicate that the PLL clock is stable, and 0 indicates
that the PLL clock is not stable.

Caution:
All parameters of the PLL oscillator should be set before starting, and it is forbidden to modify the
relevant parameters after starting.

The process of modifying PLL parameters is as follows:

Step 1: Set SYSCTRL_CR1.PLLEN to O, turn off the PLL;

Step 2: Wait for the SYSCTRL_PLL.STABLE flag to be cleared by the system hardware;
Step 3: Change the parameters of the PLL;

Step 4: Set SYSCTRL_CR1.PLLEN to 1 to start the PLL;

Step 5: Wait for the SYSCTRL_PLL.STABLE flag to be set by system hardware to indicate that the PLL clock is
stable.
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SysClk system clock

System clock SysClk can choose from 5 clock sources, including HSE, LSE, HSI, LSI, and PLL.

After the system power-on reset is completed, HSI is selected as the clock source of SysClk by default, and the
default value of the clock frequency is 8MHz.

The user can select the system clock source through the SYSCLK bit field of the system control register
SYSCTRL_CRO. After selecting a clock as the system clock source, the user cannot stop the clock by setting the
enable bit SYSCTRL_CR1.xxxEN of the clock circuit to 0.

On-chip peripheral clock control

On-chip peripherals generally need the configuration clock and the working clock. The configuration clock
is used to respond to the read and write operations of the peripheral registers by the CPU. The working clock
is used for the function realization of each peripheral (such as the transmission clock of the UART, the count
clock of the timer, etc.).

The configuration clock and working clock of the peripheral must be turned on before using the peripheral,
otherwise the peripheral cannot work. By setting the corresponding bits of the AHB peripheral clock enable
control register SYSCTRL_AHBEN and the APB peripheral clock enable control register SYSCTRL_APBEN1
and SYSCTRL_APBEN?2 to 1, the configuration clock and working clock of the corresponding peripherals are
turned on.

Peripherals such as RTC, UART, AWT, and FLASH only open the configuration clock, and the working clock is
configured through the clock source selection register of each module.

When the peripherals do not need to be used, the peripherals can be disabled by turning off the configuration
clocks and operating clocks of the peripherals, which can effectively reduce the power consumption of the chip.
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Clock Start, Calibration, and Status Detection

Clock start

The clock source startup process of CW32x030 is similar. Take HSE as an example to illustrate the stabilization
process after clock startup, as shown in the following figure:

Figure 4-4 HSE clock startup process

HSE Oscillator
output

Internal comparator
output

SYSCTRL_CR1.HSEEN

LUTUUL

HSE clock

LUUUUTuuUUUL
LUUUUIuuUuUL

Start Time

Stable Time

When SYSCTRL_CR1.HSEEN is set to 1, the HSE clock oscillation circuit starts to work, but the output clock
signal amplitude is very small at this time. After the start-up time stage, the amplitude and duty cycle of the
output clock signal can meet the needs of the internal sampling circuit and enter the stabilization time stage.
In the stable time stage, the internal clock monitoring circuit of the chip counts the clock signals output by the
HSE. When the count value reaches the set number, the HSE clock signal is considered to be stable, and the
HSE clock stability flag bit SYSCTRL_HSE.STABLE is set to 1; If SYSCTRL_HSE.WAITCYCLE clock signals are not
detected within a certain period of time, it is considered that the HSE oscillator fails to start-up.

The clock start-up process of other clock oscillators is similar, but note that the number of detection clocks
in the stable phase, the detection time and the number of detection clocks for start-up failure detection are
different for each clock oscillator. For details, see the description of each clock oscillator.
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Clock calibration

Clock calibration is mainly for HSIOSC clock and LSI clock. Clock frequency calibration is achieved by adjusting
the TRIM value of the oscillator.

HSIOSC clock calibration

The safe working range of HSIOSC is 32~48MHz. If it exceeds the safe range, the chip may be abnormal. When
the chip leaves the factory, the calibration parameters of the 48MHz frequency point have been pre-adjusted
and stored in FLASH. The application program only needs to read and write the calibration value in FLASH to
SYSCTRL_HSITRIM to obtain a precise 48MHz clock. The storage address of the 48MHz frequency calibration
value is: 0x0001 2600 - 0x0001 2601. If other frequency clocks are needed, users need to adjust the value of
SYSCTRL_HSITRIM by themselves.

LSI clock calibration

The LSI output clock frequency range is 32.8kHz310%. If the LSI output clock frequency is adjusted outside this
range, the clock may be abnormal. When the chip leaves the factory, the calibration parameters of the 32.8kHz
frequency point are pre-adjusted and stored in the FLASH. The application program only needs to read the
calibration value in the FLASH and write it into SYSCTRL_LSI.TRIM to obtain an accurate 32.8kHz clock. 32.8kHz
frequency calibration value storage address: 0x0001 2602 - 0x0001 2603. If other frequency clocks are needed,
users need to adjust the value of SYSCTRL_LSITRIM by themselves.
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Clock state detection

The chip has the functions of clock stability detection, start-up failure detection, and clock failure detection
during clock startup, and supports automatic clock source switching when the currently selected system clock
source fails.

Clock stability detection

The 5 clock sources, HSE, LSE, HSIOSC, LSI, and PLL, all support the clock stability detection function. Users
can determine the clock status through the stability flag of the corresponding clock source. The clock stable
flagis cleared by hardware when the clock source is turned off, and set 1 by hardware after the clock source is
enabled and stable.

Note that the clock stable flag is only for the clock start-up process. During the clock stable operation process,
the detection of clock operation failure will not affect the clock stable flag.

Taking the HSE clock source as an example, the HSE clock stability flag and clock stability interrupt flag are
described as follows:
® SYSCTRL_HSE.STABLE

Cleared by hardware when HSE is turned off, and set by hardware when it detects that the HSE clock is
stable.

® SYSCTRL_ISR.HSESTABLE
It belongs to the same 