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Overview

CH32F20x is a general-purpose microcontroller based on the ARM®Cortex™-M3 core, and is compatible
with most ARM tools and software. It provides rich communication interfaces and control units, which are
suitable for most embedded fields such as control, connection, synthesis, etc.
CH32V20x, CH32V30x and CH32V31x series are industrial-grade general-purpose microcontrollers based
on 32-bit RISC-V instruction set and architecture. Different core models are matched according to the
differences in product performance and resources. CH32V203 uses QingKe V4B core to support hardware
interrupt stack to improve interrupt response efficiency; CH32V208 uses QingKe V4C core to further
accelerate the speed of hardware division and increases memory protection; CH32V303/305/307/317 uses
QingKe V4F core to further support hardware floating-point operations. This series of products are loaded
with a wealth of peripheral interfaces and functional modules. Its internal organizational structure meets the
low-cost and low-power embedded application scenarios.
For users' application development, this manual provides detailed use information of CH32F20x series,
CH32V20x series, CH32V30x series and CH32V31x series products. It is suitable for different memory
capacity, functional resources and packaged products in the series. If there are any differences, special
instructions will be made in the corresponding functional chapter.
Note: (1) CH32F20x includes: CH32F203, CH32F205, CH32F207, CH32F208;

(2) CH32V20x includes:CH32V203, CH32V208;

(3) CH32V30x includes:CH32V303, CH32V305, CH32V307;

(4) CH32V3Ix includes:CH32V317.

Please refer to the following datasheet for the device characteristics of this series.
CH32F20x_D6: CH32F203DS0

CH32F20x_D8, CH32F20x_D8C:CH32F207DS0.

CH32F20x_D8W: CH32F208DS0.

CH32V20x_D6, CH32V20x_DS8: CH32V203DS0.
CH32V20x_D8W:CH32V208DS0.

CH32V30x_D8, CH32V30x_DS8C, CH32V31x D8C: CH32V307DS0.

For information about the ARM® Cortex™-M3 core, please refer to the ARM® Cortex®-M3 Processor
Technical Reference Manual Revision r2p 1, which can be downloaded from the ARM website.
For information about the RISC-V core, please refer to QingKeV4_Processor _Manual.
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CH32F20x serial products overview

Low-and-medium-density . . Connectivity |Interconnectivity| Wireless
High-density general (F203)
general (F203) (F205) (F207) (F208)
32K Flash 64K Flash 128K Flash 256K Flash 128K Flash 256K Flash 128K Flash
10K SRAM | 20K SRAM | 32K SRAM | 64K SRAM 32K SRAM 64K SRAM | 64K SRAM
2*ADC(TKey)
2*DAC
2*ADC(TKey) | 2*ADC(TKey) |4*ADTM ADC(TKey)
2*DAC 2*DAC 4*GPTM ADTM
2*ADC(TKey) | 2*ADC(TKey) | 2*ADC(TKey) | 4*ADTM 4*ADTM 2*BCTM 3*GPTM
ADTM ADTM 2*DAC 4*GPTM 4*GPTM 8*U(S)ART GPTM(32)
2*GPTM 3*GPTM ADTM 2*BCTM 2*BCTM 3*SPI(2*12S) 4*U(S)ART
2*USART 4*U(S)ART |3*GPTM 8*U(S)ART |5*U(S)ART 2*12C 2*SPI
SPI 2*SPI 3*USART 3*SPI(2*12S) |3*SPI(2*12S) |OTG_FS 2*12C
12C 2*12C 2*SPI 2*12C 2*12C USBHS(+PHY) |USBD
USBD USBD 2*12C USBD OTG_FS 2*CAN USBFS
USBFS USBFS USBD CAN USBHS(+PHY)|RTC CAN
CAN CAN CAN RTC 2*CAN 2*WDG RTC
RTC RTC RTC 2*WDG RTC 4*OPA 2*WDG
2*WDG 2*WDG 2*WDG 4*OPA 2*WDG RNG 2*OPA
2*OPA 2*OPA 4*OPA RNG 4*OPA SDIO ETH-10M
SDIO RNG FSMC (+PHY)
FSMC SDIO DVP BLES.3
ETH-1000MAC
10M-PHY

Note: Please confirm the product package when selecting, as the number of some peripherals and function of

the same series product may be limited by the package.




CH32V20x, CH32V30x and CH32V31x serial products overview

Low- and medium-density : : Connectivity | Interconnectivit | Interconnectivit| Wireless
High-density general (V303)
general (V203) (V305) y (V307) y (V317) (V208)
. . QingKe
QingKe V4B core QingKe VA4F core
V4C core
32K Flash 64K Flash 128K Flash 256K Flash 128K Flash 256K Flash 256K Flash | 128K Flash
10K SRAM 20K SRAM 32K SRAM 64K SRAM 32K SRAM 64K SRAM 64K SRAM | 64K SRAM
2*ADC(TKey)
2*ADC(TKey)
2*DAC
2*DAC
4*ADTM
2*ADC(TKey) 4*ADTM ADC(TKey)
2*ADC(TKey) 4*GPTM
2*DAC 4*GPTM ADTM
2*DAC 2*BCTM
4*ADTM 2*BCTM 3*GPTM
ey ey ey
2*ADC(TK 2*ADC(TK 2*ADC(TK 4*ADTM 8*U(S)ART
4*GPTM 8*U(S)ART GPTM(32)
ADTM ADTM 2*DAC 4*GPTM 3*SPI(2*12S)
2*BCTM 3*SPI(2*128) 4*U(S)ART
3*GPTM 3*GPTM ADTM 2*BCTM 2*12C
8*U(S)ART 2*12C 2*SPI
2*USART  |4*U(S)ART 3*GPTM 5*U(S)ART OTG_FS
3*SPI(2*12S) OTG _FS 2*12C
SPI 2*SPI 3*USART 3*SPI(2*12S) USBHS(+PHY
2*12C USBHS(+PHY) USBD
12C 2*12C 2*SPI 2*12C )
USBFS 2*CAN USBFS
USBD USBD 2*12C OTG_FS 2*CAN
CAN RTC CAN
USBFS USBEFS USBFS USBHS(+PHY) RTC
RTC 2*WDG RTC
CAN CAN CAN 2*CAN 2*WDG
2*WDG 4*OPA 2*WDG
RTC RTC RTC RTC 4*OPA
4*OPA RNG 2*OPA
2*WDG 2*WDG 2*WDG 2*WDG RNG
RNG SDIO ETH-
2*OPA 2*OPA 4*OPA 4*OPA SDIO
SDIO FSMC 10M(+PHY
RNG FSMC
FSMC DVP )
SDIO DVP
ETH- BLES5.3
ETH-
1000MAC
1000MAC
10M PHY
10M-PHY

Note: Please confirm the product package when selecting, as the number of some peripherals and function of

the same series product may be limited by the package.

RISC-V cores version comparison overview

Features : Fast | Integer
Instruction|Hardware|Interrupt| - Expand | Memory
interrupt |division| Vector table mode | : :
set stack | nested instruction|Protection
Core channel | cycle
QingKe V4B | IMAC 2 2 4 9  |Address/Command|Supported| None
QingKe V4C | IMAC 4 5 |Address/Command|Supported | Standard
QingKe V4F | IMAFC 3 8 4 5 |Address/Command|Supported | Standard

Abbreviated description of the bit attribute in the register:

Register bit properties Property Description
RF Read-only property, reads a fixed value.
RO Read-only property, changed by hardware.
RZ Read-only property, auto bit clear 0 after read operation.




WO Write only property (not readable, read value uncertain)
WA Write only property, writable in safe mode.
wZz Write only property, auto bit clear 0 after write operation
RW Readable and writable.

RWA Read only property, writable in safe mode.

RW1 Readable, write 1 is valid, write O is invalid.

RWO Readable, write 0 is valid, write 1 is invalid.

RWIT Readable, write 0 invalid, write 1 flipped.

RWI1Z Readable, write 1 to clear this bit, write 0 is invalid.

SC

Auto cleared.




Classification description of CH32 MCUs:

Classification abbreviation Size of FLASH Product type
D6 32KB or 64KB Low-and-medium-density general
DS 128KB or 256KB | High-density general
D8C 128KB or 256KB | Connectivity or interconnectivity
D8W 128KB or 256KB | Wireless

Note: D (Density), 6 (2°6), 8 (2"8)

Specific classification abbreviations:

CH32F20x_D6: CH32F203K8, CH32F203C6 and CH32F203CS.

CH32F20x_D8: CH32F203CB, CH32F203RC, CH32F203VC and CH32F203RB.
CH32F20x_D8C: CH32F205RB and CH32F207VC.
CH32F20x_D8W: CH32F208RB and CH32F208WB.

CH32V20x_D6: CH32V203F6, CH32V203G6, CH32V203K6, CH32V203F8, CH32V203G8, CH32V203KS8,

CH32V203C6 and CH32V203CS8.
CH32V20x_D8: CH32V203RB.

CH32V20x_D8W: CH32V208GB, CH32V208CB, CH32V208RB and CH32V208WB.
CH32V30x_D8: CH32V303CB, CH32V303RB, CH32V303RC and CH32V303VC.

CH32V30x_D8C: CH32V305FB, CH32V305RB, CH32V305GB, CH32V307RC, CH32V307WC and

CH32V307VC.

CH32V31x_D8C: CH32V317SC, CH32V317WC, CH32V317VC.
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Chapter 1 Memory and Bus Architecture

1.1 Bus Architecture

The CH32F20x is a microcontroller designed based on the ARM®Cortex™-M3 core. The core, arbitration
unit, DMA module, and SRAM memory, etc. in the framework interact through multiple sets of buses.
The CH32V20x, CH32V30x and CH32V31x are general microcontrollers designed based on the RISC-V
instruction set. The core, arbitration unit, DMA module and SRAM memory, etc. of the architecture interact

through multiple sets of buses.

Figure 1-1 CH32F203 (Small-and-medium capacity general-purpose) system architecture
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Figure 1-2 CH32F20x (Connection/interconnection/high capacity general-purpose) system architecture
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Figure 1-3 CH32F208 (Wireless) system architecture
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Figure 1-4 CH32V203 (Small-and-medium capacity general-purpose) system architecture
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Figure 1-5 CH32V208 (Wireless) system architecture
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Figure 1-6 CH32V30x (Connection/interconnection/high capacity general-purpose) system architecture
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bxCAN2 |[€—» CAN2_TX,CAN2_RX

DAC1
DAC2

—» DAC_OUT1

——> DAC_OUT2
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Figure 1-7 CH32V317 (Interconnection) system architecture
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The system is equipped with: General DMA controller to reduce CPU burden and improve efficiency; clock

tree hierarchical management to reduce the total operating power consumption of peripherals, while being also

provided with actions such as data protection mechanism and clock security system protection mechanism to

increase system stability.

® The command bus (I-Code) connects the core and the FLASH command interface, and the prefetch is

completed on this bus.
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® The data bus (D-Code) connects the core and the FLASH data interface for constant load and debug.

® The system bus connects the core and the bus matrix for coordinating the access of the core, DMA, SRAM
and peripherals.

® The DMA bus connects the DMA HB master control interface and the bus matrix, and the bus access
objects include FLASH data, SRAM and peripherals.

® The bus matrix is used for the access coordination among the system bus, data bus, DMA bus, SRAM
and HB/APB bridge.

® The HB/PB bridge provides a synchronous connection for the HB bus and 2 PB buses. Different
peripherals are connected to different PB buses, and different bus clocks can be configured according to

actual needs to optimize performance.

1.2 Memory Image

The CH32F20x, CH32V20x, CH32V30x and CH32V31x all have program memory, data memory, core
register, peripheral register, etc., all of which are addressed in a 4GB linear space.

The system memory stores data in little-endian format, i.e., the low bytes are stored in the low address, and
the high bytes are stored in the high address.

V2.2 8 WH
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Figure 1-8 CH32F203 (Small-and-medium capacity general-purpose) memory image

OX1FFF FFFF

Ox1FFF F880
Ox1FFF F800
Ox1FFF F700

Ox1FFF FOOO

Ox1FFF 8000

0x0800 0000

0x0000 0000

Reserved

Option Bytes

Vendor Bytes

Reserved

System FLASH
(BOOT_28KB)

Reserved

Code FLASH

224KB max
Includes 0 wait and non-0
waiting areas

Aliased to Flash or
system memory
depending on
BOOT pins

OXFFFF FFFFF

0xE010 0000

0xE000 0000

0xC000 0000

0xA000 0000

0x7000 0000

0x6000 0000

0x4000 0000

0x2000 5000

0x2000 0000

0x0000 0000

Reserved

Core Private
Periph I

Reserved

Reserved

Reserved

Reserved

Reserved

Peripherals

Reserved

SRAM (20KBmax)

FLASH

4G linear address space

0x5005 0400
0x5005 0000
0x5004 0000
0x5000 0000

0x4002 8000
0x4002 6000
0x4002 4000
0x4002 3C00
0x4002 3800
0x4002 3400
0x4002 3000
0x4002 2400
0x4002 2000
0x4002 1400
0x4002 1000
0x4002 0800
0x4002 0400
0x4002 0000
0x4001 8400
0x4001 8000
0x4001 5400
0x4001 5000
0x4001 4C00
0x4001 3C00
0x4001 3800
0x4001 3400
0x4001 3000
0x4001 2C00
0x4001 2800
0x4001 2400
0x4001 1C00
0x4001 1800
0x4001 1400
0x4001 1000
0x4001 0C00
0x4001 0800
0x4001 0400
0x4001 0000
0x4000 7800
0x4000 7400
0x4000 7000
0x4000 6C00
0x4000 6800
0x4000 6400
0x4000 6000
0x4000 5C00
0x4000 5800
0x4000 5400
0x4000 5000
0x4000 4C00
0x4000 4800
0x4000 4400
0x4000 4000
0x4000 3C00
0x4000 3800
0x4000 3400
0x4000 3000
0x4000 2C00
0x4000 2800

0x4000 0CO0
0x4000 0800
0x4000 0400
0x4000 0000

Reserved

Reserved

USBFS

Reserved

Reserved

EXTEND

Reserved

CRC

Reserved

Flash Interface

Reserved

RCC

Reserved

DMA

Reserved

Reserved

USART1

Reserved

SPI1

TIM1

ADC2/TouchKey

ADC1/TouchKey

Reserved

PortD

Port C

Port B

PortA

EXTI

AFIO

Reserved

PWR

BKP

Reserved

bxCAN1

share 512B SRAM

USBD

12C2

12C1

Reserved

USART4

USART3

USART2

Reserved

SPI2

Reserved

IWDG

WWDG

RTC

Reserved

TiIM4

TIM3

TIM2
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Figure 1-9 CH32F20x (Connected/interconnected/high-capacity general-purpose) memory image
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Ox1FFF F880
Ox1FFF F800
Ox1FFF F700

Ox1FFF FOOO

Ox1FFF 8000

0x0800 0000

0x0000 0000

Reserved

Option Bytes

Vendor Bytes

Reserved

System FLASH
(BOOT_28KB)

Reserved

Code FLASH
480KB max

Includes 0 wait and non-0
waiting areas

Aliased to Flash or
system memory
depending on
BOOT pins

OXFFFF FFFFF

0xE010 0000

0xE000 0000

0xC000 0000

0xA000 1000
0xA000 0000

0x8000 0000
0x7000 0000

0x6400 0000
0x6000 0000

0x4000 0000

0x2002 0000

0x2000 0000

0x0000 0000

Reserved

Core Private
Periph I

Reserved

Reserved

FSMC register

Reserved

FSMC bank2 NAND(NAND1)

Reserved

FSMC bank1 NOR/PSRAM 1

Reserved

Peripherals

Reserved

SRAM (128KBmax)

FLASH

4G linear address space

0x5005 0400
0x5005 0000
0x5004 0000
0x5000 0000
0x4002 A00O
0x4002 8000

0x4002 4000
0x4002 3C00
0x4002 3800
0x4002 3400
0x4002 3000
0x4002 2400
0x4002 2000
0x4002 1400
0x4002 1000
0x4002 0800
0x4002 0400
0x4002 0000
0x4001 8400
0x4001 8000
0x4001 5400
0x4001 5000
0x4001 4C00
0x4001 3C00
0x4001 3800
0x4001 3400
0x4001 3000
0x4001 2C00
0x4001 2800
0x4001 2400
0x4001 1C00
0x4001 1800
0x4001 1400
0x4001 1000
0x4001 0C00
0x4001 0800
0x4001 0400
0x4001 0000
0x4000 7800
0x4000 7400
0x4000 7000
0x4000 6C00
0x4000 6800
0x4000 6400
0x4000 6000
0x4000 5C00
0x4000 5800
0x4000 5400
0x4000 5000
0x4000 4C00
0x4000 4800
0x4000 4400
0x4000 4000
0x4000 3C00
0x4000 3800
0x4000 3400
0x4000 3000
0x4000 2C00
0x4000 2800
0x4000 2400
0x4000 2000
0x4000 1C00
0x4000 1800
0x4000 1400
0x4000 1000
0x4000 0CO0
0x4000 0800
0x4000 0400
0x4000 0000

Reserved

DVP

Reserved

USBFS/OTG_FS

Reserved

Ethernet

Reserved

TRNG

EXTEND

USBHS

CRC

Reserved

Flash Interface

Reserved

RCC

Reserved

DMA2

DMA1

Reserved

SDIO

Reserved

TIM10

TIM9

Reserved

USART1

TIM8

SPI1

TIM1

ADC2/TouchKey

ADC1/TouchKey

Reserved

PortE

Port D

Port C

Port B

Port A

EXTI

AFIO

Reserved

DAC

PWR

BKP

bxCAN2

bxCAN1

share 512B SRAM

Reserved

12C2

12C1

UARTS

UART4

USART3

USART2

Reserved

SP13/12S3

SP12/1252

Reserved

IWDG

WWDG

RTC

Reserved

UART8

UART?7

UART6

TIM7

TIM6

TIM5

TIM4

TIM3

TIM2
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Figure 1-10 CH32F208 (Wireless) memory image

OXLFFF FFFF

Ox1FFF F880
Ox1FFF F800
Ox1FFF F700

Ox1FFF FOOO

Ox1FFF 8000

0x0800 0000

0x0000 0000

Reserved

Option Bytes

Vendor Bytes

Reserved

System FLASH
(BOOT_28KB)

Reserved

Code FLASH
480KB max

Includes 0 wait and non-0
waiting areas

Aliased to Flash or
system memory
depending on
BOOT pins

OXFFFF FFFFF

0xE010 0000

0xE000 0000

0xC000 0000

0xA000 0000

0x7000 0000

0x6000 0000

0x4000 0000

0x2001 0000
0x2000 0000

0x0000 0000

Reserved

Core Private
Periph I

Reserved

Reserved

Reserved

Reserved

Reserved

Peripherals

Reserved

SRAM (64KBmax)

FLASH

4G linear address space

0x5005 0400
0x5005 0000
0x5004 0000
0x5000 0000
0x4002 A00O
0x4002 8000
0x4002 6000
0x4002 4000
0x4002 3C00
0x4002 3800
0x4002 3400
0x4002 3000
0x4002 2400
0x4002 2000
0x4002 1400
0x4002 1000

0x4002 0400
0x4002 0000
0x4001 8400
0x4001 8000
0x4001 5400
0x4001 5000
0x4001 4C00
0x4001 3C00
0x4001 3800
0x4001 3400
0x4001 3000
0x4001 2C00
0x4001 2800
0x4001 2400
0x4001 1C00
0x4001 1800
0x4001 1400
0x4001 1000
0x4001 0C00
0x4001 0800
0x4001 0400
0x4001 0000
0x4000 7800
0x4000 7400
0x4000 7000
0x4000 6C00
0x4000 6800
0x4000 6400
0x4000 6000
0x4000 5C00
0x4000 5800
0x4000 5400
0x4000 5000
0x4000 4C00
0x4000 4800
0x4000 4400

0x4000 3C00
0x4000 3800
0x4000 3400
0x4000 3000
0x4000 2C00
0x4000 2800

0x4000 1800
0x4000 1400
0x4000 1000
0x4000 0C00
0x4000 0800
0x4000 0400
0x4000 0000

Reserved

Reserved

USBFS

Reserved

Ethernet

Reserved

BLE5.3

Reserved

EXTEND

Reserved

CRC

Reserved

Flash Interface

Reserved

RCC

Reserved

DMA

Reserved

Reserved

Reserved

USART1

Reserved

SPI1

TIM1

Reserved

ADC1/TouchKey

Reserved

Port D

Port C

Port B

Port A

EXTI

AFIO

Reserved

PWR

BKP

Reserved

bxCAN1

share 512B SRAM

USBD

12C2

12C1

Reserved

UART4

USART3

USART2

Reserved

SPI2

Reserved

IWDG

WWDG

RTC

Reserved

Reserved

TIM5

TIM4

TIM3

TIM2
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Figure 1-11 CH32V203 (Small-and-medium capacity general-purpose) memory image

OXLFFF FFFF

Ox1FFF F880
Ox1FFF F800
Ox1FFF F700

Ox1FFF FOOO

Ox1FFF 8000

0x0800 0000

0x0000 0000

Reserved

Option Bytes

Vendor Bytes

Reserved

System FLASH
(BOOT_28KB)

Reserved

Code FLASH
224KB max

Includes 0 wait and non-0
waiting areas

Aliased to Flash or
system memory
depending on
BOOT pins

OXFFFF FFFFF

0xE010 0000

0xE000 0000

0xC000 0000

0xA000 0000

0x7000 0000

0x6000 0000

0x4000 0000

0x2001 0000

0x2000 0000

0x0000 0000

Reserved

Core Private
Periph I

Reserved

Reserved

Reserved

Reserved

Reserved

Peripherals

Reserved

SRAM (64KBmax)

FLASH

4G linear address space

0x5005 0400
0x5005 0000
0x5004 0000
0x5000 0000
0x4002 A00O
0x4002 8000
0x4002 6000
0x4002 4000
0x4002 3C00
0x4002 3800
0x4002 3400
0x4002 3000
0x4002 2400
0x4002 2000
0x4002 1400
0x4002 1000
0x4002 0800
0x4002 0400
0x4002 0000
0x4001 8400
0x4001 8000
0x4001 5400
0x4001 5000
0x4001 4C00
0x4001 3C00
0x4001 3800
0x4001 3400
0x4001 3000
0x4001 2C00
0x4001 2800
0x4001 2400
0x4001 1C00
0x4001 1800
0x4001 1400
0x4001 1000
0x4001 0C00
0x4001 0800
0x4001 0400
0x4001 0000
0x4000 7800
0x4000 7400
0x4000 7000
0x4000 6C00
0x4000 6800
0x4000 6400
0x4000 6000
0x4000 5C00
0x4000 5800
0x4000 5400
0x4000 5000
0x4000 4C00
0x4000 4800
0x4000 4400
0x4000 4000
0x4000 3C00
0x4000 3800
0x4000 3400
0x4000 3000
0x4000 2C00
0x4000 2800

0x4000 1000
0x4000 0C00
0x4000 0800
0x4000 0400
0x4000 0000

Reserved

Reserved

USBFS

Reserved

Ethernet (cH203r8x)

Reserved

EXTEND

Reserved

CRC

Reserved

Flash Interface

Reserved

RCC

Reserved

DMA

Reserved

Reserved

USART1

Reserved

SPI1

TIM1

ADC2/TouchKey

ADC1/TouchKey

Reserved

Port D

Port C

Port B

Port A

EXTI

AFIO

Reserved

PWR

BKP

Reserved

bxCAN1

share 512B SRAM

USBD

12C2

12C1

Reserved

UART4

USART3

USART2

Reserved

SPI2

Reserved

IWDG

WWDG

RTC

Reserved

TIM5 (cH203RBx)

TIM4

TIM3

TIM2
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Figure 1-12 CH32V208 (Wireless) memory image

OXLFFF FFFF

Ox1FFF F880
Ox1FFF F800
Ox1FFF F700

Ox1FFF FOOO

Ox1FFF 8000

0x0800 0000

0x0000 0000

Reserved

Option Bytes

Vendor Bytes

Reserved

System FLASH
(BOOT_28KB)

Reserved

Code FLASH
480KB max

Includes 0 wait and non-0
waiting areas

Aliased to Flash or
system memory
depending on
BOOT pins

OXFFFF FFFFF

0xE010 0000

0xE000 0000

0xC000 0000

0xA000 0000

0x7000 0000

0x6000 0000

0x4000 0000

0x2001 0000
0x2000 0000

0x0000 0000

Reserved

Core Private
Periph I

Reserved

Reserved

Reserved

Reserved

Reserved

Peripherals

Reserved

SRAM (64KBmax)

FLASH

4G linear address space

0x5005 0400
0x5005 0000
0x5004 0000
0x5000 0000
0x4002 A00O
0x4002 8000
0x4002 6000
0x4002 4000
0x4002 3C00
0x4002 3800
0x4002 3400
0x4002 3000
0x4002 2400
0x4002 2000
0x4002 1400
0x4002 1000

0x4002 0400
0x4002 0000
0x4001 8400
0x4001 8000
0x4001 5400
0x4001 5000
0x4001 4C00
0x4001 3C00
0x4001 3800
0x4001 3400
0x4001 3000
0x4001 2C00
0x4001 2800
0x4001 2400
0x4001 1C00
0x4001 1800
0x4001 1400
0x4001 1000
0x4001 0C00
0x4001 0800
0x4001 0400
0x4001 0000
0x4000 7800
0x4000 7400
0x4000 7000
0x4000 6C00
0x4000 6800
0x4000 6400
0x4000 6000
0x4000 5C00
0x4000 5800
0x4000 5400
0x4000 5000
0x4000 4C00
0x4000 4800
0x4000 4400

0x4000 3C00
0x4000 3800
0x4000 3400
0x4000 3000
0x4000 2C00
0x4000 2800

0x4000 1800
0x4000 1400
0x4000 1000
0x4000 0C00
0x4000 0800
0x4000 0400
0x4000 0000

Reserved

USBFS

Reserved

Ethernet

Reserved

BLE5.3

Reserved

EXTEND

Reserved

CRC

Reserved

Flash Interface

Reserved

RCC

Reserved

DMA

Reserved

USART1

Reserved

SPI1

TIM1

Reserved

ADC1/TouchKey

Reserved

Port D

Port C

Port B

Port A

EXTI

AFIO

Reserved

PWR

BKP

Reserved

bxCAN1

share 512B SRAM

USBD

12C2

12C1

Reserved

UART4

USART3

USART2

Reserved

SPI2

Reserved

IWDG

WWDG

RTC

Reserved

Reserved

TIM5

TIM4

TIM3

TIM2
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Figure 1-13 CH32V3x (Connected/interconnected/high-capacity general-purpose) and CH32V31x

(Interconnected) memory image
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Ox1FFF F800
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Ox1FFF 8000
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0x0000 0000

Reserved

Option Bytes

Vendor Bytes

Reserved

System FLASH
(BOOT_28KB)

Reserved

Code FLASH
480KB max

Includes 0 wait and non-0
waiting areas

Aliased to Flash or
system memory
depending on
BOOT pins

OXFFFF FFFFF

0xE010 0000

0xE000 0000

0xC000 0000

0xA000 1000
0xA000 0000

Ox70FF FFFF
0x7000 0000

OX60FF FFFF
0x6000 0000

0x4000 0000

0x2001 0000
0x2000 0000

0x0000 0000

Reserved

Core Private

Per

Reserved

Reserved

FSMC register

Reserved

FSMC bank2 NAND(NAND1)

Reserved

FSMC bank1 NOR/PSRAM 1

Reserved

Peripherals

Reserved

SRAM (128KBmax)

FLASH

4G linear address space

0x5005 0400
0x5005 0000
0x5004 0000
0x5000 0000
0x4002 A000
0x4002 8000

0x4002 4000
0x4002 3C00
0x4002 3800
0x4002 3400
0x4002 3000
0x4002 2400
0x4002 2000
0x4002 1400
0x4002 1000
0x4002 0800
0x4002 0400
0x4002 0000
0x4001 8400
0x4001 8000
0x4001 5400
0x4001 5000
0x4001 4C00
0x4001 3C00
0x4001 3800
0x4001 3400
0x4001 3000
0x4001 2C00
0x4001 2800
0x4001 2400
0x4001 1C00
0x4001 1800
0x4001 1400
0x4001 1000
0x4001 0C00
0x4001 0800
0x4001 0400
0x4001 0000
0x4000 7800
0x4000 7400
0x4000 7000
0x4000 6C00
0x4000 6800
0x4000 6400
0x4000 6000
0x4000 5C00
0x4000 5800
0x4000 5400
0x4000 5000
0x4000 4C00
0x4000 4800
0x4000 4400
0x4000 4000
0x4000 3C00
0x4000 3800
0x4000 3400
0x4000 3000
0x4000 2C00
0x4000 2800
0x4000 2400
0x4000 2000
0x4000 1C00
0x4000 1800
0x4000 1400
0x4000 1000
0x4000 0CO0
0x4000 0800
0x4000 0400
0x4000 0000

Reserved

DVP

Reserved

USBFS/OTG_FS

Reserved

Ethernet

Reserved

TRNG

EXTEND

USBHS

CRC

Reserved

Flash Interface

Reserved

RCC

Reserved

DMA2

DMA1

Reserved

SDIO

Reserved

TIM10

TIM9

Reserved

USART1

TIM8

SPI1

TIM1

ADC2/TouchKey

ADC1/TouchKey

Reserved

PortE

Port D
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PortB

Port A

EXTI

AFIO

Reserved
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PWR

BKP

bxCAN2

bxCAN1

share 512B SRAM

Reserved
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12C1

UARTS

UART4

USART3

USART2

Reserved

SP13/12S3

SP12/1252

Reserved

IWDG

WWDG

RTC

Reserved

UART8

UART?7

UART6

TIM7

TIM6

TIM5

TiIM4

TIM3

TIM2
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1.2.1 Bit Segment Access

Bit manipulation means the operation of reading/writing a bit independently. The CH32F20x provides bit

operation read and write to the contents of peripheral register and SRAM area through the mapping processing

method. Specific methods:

1) Read the 32-bit data in the mapped address area, the read value is 0 or non-zero, and the target bit value is
Oorl;

2) Write the 32-bit data in the mapped address area, write 0 or 1, and modify the target bit value to 0 or 1.

Address mapping:
Target bit field: Base address (BEaddr) + offset address (Ofaddr) + bit number (BitN)
Mapping address: Mapaddr
Mapaddr = BEaddr +0x2000000 + (Ofaddrx32) + (BitNx4)
Example 1: Operate the bit3 target bit field in the 0x20000100 address byte of the SRAM area:
Mapaddr= 0x20000000+0x2000000+(0x100*32)+(3*4)= 0x2200200C
Read the 4-byte data content of the 0x2200200C address to know whether bit3 in the 0x20000100 address
byteis 0 or 1; write 0 or 1 to the 0x2200200C address, you can modify the bit3 in the 0x20000100 address
byte to 0 or 1.

Example 2: Operate bit24 in the 0x40021000 address of the peripheral area:
Mapaddr = 0x40000000+0x2000000+(0x21000*32)+(24*4)= 0x42420060
Read the 4-byte data content of the 0x22420060 address to confirm whether the bit24 in the 0x40021000
peripheral address is 0 or 1; write 0 or 1 to the 0x22420060 address; you can modify the bit24 in the
0x40021000 peripheral address to 0 or 1.

Note: The CH32V20x, CH32V30x and CH32V 3 1x do not support bit segment mapping access mode.

1.2.2 Memory Allocation
Built-in maximum 128 Kbytes of SRAM, start address 0x20000000, support byte, half word (2 bytes), full

word (4 bytes) access.

Built-in maximum 480 Kbytes of Flash program memory, for storing user applications.

Built-in 28K bytes of system memory (Bootloader), is selected as the boot space (Manufacturer's solidified
bootloading program).

Built-in 128-byte used to store the manufacturer’s configuration word, which is solidified before delivery out
of the factory and cannot be modified by the user.

Built-in 128-byte space is used for user option byte storage.

Note: Memory allocation varies by model, refer to the corresponding datasheet of the chip for details.

1.3 Boot Configuration
The system can select 3 different boot modes through the BOOTO0 and BOOT]1 pins.

Table 1-1 Boot modes

BOOTO0 BOOT!1 Boot mode
0 X Boot from program flash memory
1 0 Boot from system memory
1 1 Boot from internal SRAM
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The user selects the startup mode after reset by setting the status value of BOOT pins. After the system is reset
or the power is reset, the value of the BOOT pin will be latched again.

The program flash memory, system memory and internal SRAM have different access methods in different

startup modes:

® When it is started up from the program flash memory, the program flash memory address will be mapped
to the 0x00000000 address area and can also be accessed in the start address area 0x08000000.

® When it is started up from the system memory, the system memory address will be mapped to the address
area 0x00000000 and can also be accessed in the original address area 0x 1 FFF8000.

® When it is started up from the internal SRAM, it can be only accessed from 0x20000000 address area.
When the CH32F20x is started up in this area, it is necessary to set the vector table offset register through
the NVIC controller to remap the vector table to SRAM. For CH32V20x, CH32V30x and CH32V31x,
such action is not required.
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Chapter 2 Power Control (PWR)

This chapter applies to the whole family of CH32F20x, CH32V20x, CH32V30x and CH32V3Ix.

2.1 Overview

The CH32F20x, CH32V20x, and CH32V30x products have a system operating voltage VDD range of 2.4()
to 3.6V, and the CH32V31x products have a system operating voltage VDD range of 2.4 to 3.6V, with a
built-in voltage regulator to provide the operating power supply required by the core. When the main power
(Vpp) is off, backup power supply such as battery can supply power to the real-time clock (RTC) and backup
registers through the Vear pin. If the backup power supply is not required, it is recommended to connect Vpp
directly to the Vgar pin.
Note: (1) For chips with FEATURE_SIGN register VLEVEL bit 1, the system operating voltage VDD supports
a minimum supply voltage of 2.4V; For chips with VLEVEL bit 0, the system operating voltage VDD supports
a minimum supply voltage of 1.8V.
For CH32V3Ix products the following parameters are also included (refer to the CH32V307DS0 manual for
specific data):

(1) VDD _ETH: Power supply for the built-in Ethernet 10/100M PHY.

(2) VDDK: Internal power LDO decoupling terminal, external decoupling capacitor is required.
The Vppa and Vssa pins are dedicated to supply power to the analog related circuits in the system, including
ADC, DAC, temperature sensors, etc. As reference points of some analog circuits, Vrer+ and Vrgr. are equal
to Vppa and Vssa inside the chip. In actual applications, Vppa and Vssa must be connected to Vpp and Vss,

respectively.

Figure 2-1 Power supply overview
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Vigr+ AD converter
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_ Power supply
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After the main power (Vpp) is off, the analog switch will be turned to Vgar, and the backup area will be
powered by the Vpar pin. At this time, the PC13 to PC15 IOs cannot be used as GPIOs, and only the following
functions are available:

® PC13 can be used as TAMPER pin, RTC alarm or second output.

® PCl14 and PC15 can be only used as LSE pins.

When the main power (Vpp) is stable, the system will automatically switch the backup area powered by Vpp,
and the PC13 to PC15 IOs can be used as GPIOs.

When the PC13 to PC15 pins are used as GPIO output, the speed must be limited below 2MHz, the maximum
load capacitance is 30pF, and it is forbidden to use it in the occasions of continuous output and draw current,
such as LED drive.

Note: During the restoration of the main power supply (Vpp), the internal Vearpower supply is still connected
to the external backup power supply through the corresponding Var pin. If VDD is less than the reset delay
time trsrrEmpo, it Will be stabilized and be higher than the value of Vsar by more than 0.6V, and the current
may be injected into Vpar through the diode between Vpp and Vpar in a very short moment. Then, the backup
power supply such as the battery will be injected through the Vpar pin. If the backup power supply cannot
withstand such instantaneously injected current, it is then recommended to add a positive on low-dropout
diode between the backup power supply and Vpar pin.

2.2 Power Supply Management

2.2.1 Power-on Reset and Power-down Reset

The power-on reset (POR) and power-down reset (PDR) circuits are integrated inside the system. When
Vbp/Vbpa is below the corresponding threshold, the system will be reset by the relevant circuits, without the
need for an external reset circuit. Please refer to the corresponding data sheet for more details concerning the
power-on threshold (Vpor) and the power-down threshold (Vppr).

Figure 2-2 POR/PDR waveform
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2.2.2 Programmable Voltage Detector
The programmable voltage detector (PVD) is mainly used to monitor the main power of the system and

compares it to the threshold selected by the PLS [2:0] bits in the power control register (PWR_CTLR).
Coordinated with the external interrupt register (EXTI) setting, it can generate related interrupt to notify the
system in time to perform operations before power failure such as data storage.

Configuration procedure:

1) Set the PLS [2:0] bits in the PWR_CTLR register and select the voltage threshold to be detected.
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2) Optional interrupt processing. The PVD function is internally connected to the linel6 of the EXTI module
to trigger the setting of rising/falling edges. Enable this interrupt (with EXTI configured). When Vpp drops
below the PVD threshold or rises above the PVD threshold, a PVD interrupt can be generated.

3) Set the PVDE bit in the PWR_CTLR register to enable PVD.

4) Read the PVDO bit in the PWR_CSR register to obtain the relationship between the main power supply of
the current system and the threshold set by PLS [2:0] bits, and perform the corresponding soft processing.
When the VDD voltage is higher than the threshold set by PLS[2:0], PVDO position 0; when the VDD
voltage is lower than the threshold set by PLS[2:0], PVDO position 1.

Figure 2-3 PVD thresholds

AVpp(a
y
PVD Approx.
threshold 200mv
yhysteresis
PVD
output
1 0 1

2.3 Low-power Modes

After the system reset, the microcontroller is at a normal working status (Run mode). At this time, the system

power can be saved by reducing the system clock frequency or disabling the peripheral clock or reducing the

working peripheral clock. If the system does not need to work, the user can set the system to enter low-power

mode, and let the system jump out of this status through specific events.

The microcontroller currently features 3 low-power modes, which are divided into the following modes

according to the working differences of processors, peripherals and voltage regulators, etc.:

® Sleep mode: The core stops running, and all peripherals (Including the core private peripherals) are still
running.

® Stop mode: Stop all clocks, and the system will continue to run after awakening.

® Standby mode: Stop all clocks, and reset the microcontroller after awakening (Power reset).

Table 2-1 List of low-power modes

ode nt ake-up source ect on cloc oltage regulator
Mod Entry Wake-up Effi lock | Voltage regul
WFI Any interrupt Core clock OFF,
Sleep no effect on ON
WFE Wake-up event other clocks
Set SLEEPDEEP _ B
Sto to 1 Any external interrupt/event (Set I;Irsl(];’ I:riSIille)rIj I?(I)\]W_Lﬁgsr_o or
p Clear PDDS to 0 | in the external interrupt register) 1p P p_ '
WFI or WFE clock OFF LPDS=1
WXKUP pin rising edge, RTC alarm
Set SLE)EIPDEEP ::;/Se;t, NRST pin reset, IWDG HSE, HSI, PLL
Standby Set PDDS to 1 | Note: Any event can also wake up ancciopéelzlglllse;al OFF
WFI or WFE the system, but the system will not
be reset after wake-up.
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Note: The SLEEPDEEP bit is the core private peripheral control bit. For CH32F20x, refer to the Cortex-M3
core manual. For CH32V20x, CH32V30x and CH32V31x, refer to the PFIC_SCTLR register.

2.3.1 Low-power Configuration
® WFIand WFE

WEFTI: The microcontroller is woken up by an interrupt source that has an interrupt controller response. After
the system wakes up, the interrupt service function is executed firstly (Except for the microcontroller reset).
WFE: When a wake-up event triggers the microcontroller, it exits the low-power mode. Wake-up events
include:

1) Configure an external or internal EXTI line as event mode. At this time, an interrupt controller does not
need to be configured,

2) Or configure an interrupt source, which is equivalent to WFI wake-up, and the system will execute the
interrupt service function first;

3) Or configure the SEVONPEND bit to enable the peripheral interrupt, but do not enable the interrupt in the
interrupt controller, and the interrupt pending bit needs to be cleared after the system is wakened up.

® SLEEPONEXIT

Enable: After executing the WFI or WFE instructions, the microcontroller enters the low-power mode when it
ensures that it exits all interrupt services to be processed.

Disable: After executing the WFI or WFE instructions, the microcontroller immediately enters the low-power
mode.

® SEVONPEND

Enable: All interrupts or wake-up events can wake it up from the low power mode that is entered by executing
WEE.

Disable: Only the interrupt or wake-up event enabled in the interrupt controller can wake it up from the low
power mode that is entered by executing WFE.

2.3.2 Sleep Mode

In this mode, all I/O pins keep the same state as in the Run mode, and all peripheral clocks are normal, so
disable useless peripheral clocks to reduce power consumption before entering sleep mode. This mode offers
the lowest wake-up time.

Enter: Configure the core register control bit SLEEPDEEP=0, and power control register PDDS=0. LPDS
determines the status of the internal voltage regulator. Execute WFI or WFE, and select SEVONPEND or
SLEEPONEXIT.

Exit: Any interrupt or wakeup events.

2.3.3 Stop Mode
The stop mode is based on the core deep-sleep mode (SLEEPDEEP) combined with peripheral clock gating.

The voltage regulator can be configured in a lower-power mode. In this mode, the high-frequency clocks
(HSE/HSI/PLL) in the domain are stopped, SRAM and register contents are preserved, and the I/O pins keep
the same state. The system can continue to run after being woken up from this mode, and HSI is the default
system clock.

If Flash memory programming or an access to the PB domain is ongoing, the Stop mode entry is delayed until
the memory or PB access has completed.

Modules that can work in stop mode: Independent watchdog (IWDG), real-time clock (RTC), low-frequency
clock (LSI/LSE).

Enter: Configure the core register control bit SLEEPDEEP=1, and power control register PDDS=0. LPDS bit
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is optional. Execute WFI or WFE, and SEVONPEND and SLEEPONEXIT are optional.

Exit: Any external interrupt/event (Set in the external interrupt register).

In stop mode, the LPDS bit can be configured. The voltage regulator works in normal mode when LPDS=0,
and it is in low-power mode when LPDS=1. In low-power mode, configure RAMLV=I in the PWR CTRL
register, to enable RAM low voltage mode and achieve the lowest power consumption.

2.3.4 Standby Mode

The only difference between the standby mode and the stop mode is that the microcontroller will be reset and

a power reset will be performed after exiting under certain specified wake-up conditions.

Modules that can work in standby mode: Independent watchdog (IWDG), real-time clock (RTC), low-

frequency clock (LSI/LSE).

Enter: Configure the core register control bit SLEEPDEEP=1, and power control register PDDS=1. Execute

WEFI or WFE, and SEVONPEND and SLEEPONEXIT are optional.

Exit: 1) Any events (Set in the external interrupt register), and the wake-up equivalent stop mode exits.

2) The rising edge of the WKUP pin, the rising edge of the RTC alarm event, the external reset and the
IWDG reset on the NRST pin. After this wake-up, the microcontroller will perform a power reset.

In standby mode: when it is supplied normally, configure R2ZKSTY=1 in the PWR CTLR register, to keep the

2K-byte RAM on, and configure R30KSTY=1, to keep the 30K-byte RAM on. When it is supplied by VBAT,

configure R2ZKVBAT=1 in the PWR CTLR register, to keep the 2K-byte RAM on, and configure

R32KVBAT=1 to keep the 30K-byte RAM on. On this basis, configure RAMLV=1 in the PWR_CTRL register,

to enable RAM low-voltage mode and achieve the lowest power consumption.

Note: In debug mode, if the microprocessor enters the stop or standby mode, the debug connection is lost.
R2KSTY=1: control 2-Kbyte RAM with addresses ranging from 0x20000000 to 0x20000000+2K.
R30KSTY=1: control 30-Kbyte RAM with addresses ranging from 0x20000000+2K to
0x20000000+2K+30K.

2.3.5 RTC Auto-wakeup
RTC can be used to automatically wake up the MCU without depending on an external interrupt. By

programming the time base, it can wake up from stop or standby mode at regular intervals.

An external low-power 32.768kHz crystal oscillator (LSE) can be selected as the RTC clock source, or an
internal oscillator (LSI) can be selected as the RTC clock source. The accuracy and power consumption
indicator of LSI are worse than those of LSE.

The RTC alarm event is able to wake up the MCU from the Shutdown mode, in order to realize this function,
it is necessary to configure the external interrupt line 17 and set the RTC to generate alarm events. To wake up
the MCU from Standby mode, only the RTC needs to be set to generate an alarm event.

2.4 Register Description

Table 2-2 PWR registers

Name Access address Description Reset value
R32 PWR _CTLR 0x40007000 | Power control register 0x00000000
R32 PWR CSR 0x40007004 | Power control/status register 0x00000000
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2.4.1 Power Control Register (PWR_CTLR)

Offset address: 0x00
30 29 28

31

27

26 25 24 23 22 21 20 19 18

Reserved

RAML| R30K | R2KV
V | VBAT| BAT

R30K

15

14 13 12

11

10 9 8 7 6 5 4 3 2

Reserved

DBP PVDE | CSBF |CWUF

PLS[2:0]

Bit

Name

Access

Description

Reset value

[31:21]

Reserved

RO

Reserved

0

20

RAMLV

RW

RAM low voltage mode enable (Lower power consumption):
0: Disable; 1: Enable.
Note: Valid when the LPDS bit of PWR_CTLR register is 1.

19

R30KVBAT

RW

30K RAM power enable in Standby mode when Vgar supplies
power:

0: Power disabled; 1: Power enabled.

Note: Applied for CH32F20x DS, CH32F20x_DSC,
CH32V30x_DS8, CH32V30x_DSC, CH32V31x _DSC,
CH32V20x_DS8, CH32V20x_D8W and CH32F20x_DS.

18

R2KVBAT

RW

When VBAT is powered, whether the 2K RAM is charged in
Standby mode or not:
0: Not charged;
Note: Applicable to CH32F20x DS, CH32F20x_DSC,
CH32V30x_DS8, CH32V30x_DSC, CH32V31x_DSC,
CH32V20x_D8, CH32V20x_D8W, CH32F20x_DS8.

When VBAT is powered, whether the 20K RAM in Standby
mode is charged control bit:

0: Not charged; 1: Charged;

Note: Suitable for CH32F20x_D6, CH32V20x_D6.

1: Charged;

17

R30KSTY

RW

30K RAM power enable in Standby mode:

0: Not charged; 1: Charged;

Note: Applied for CH32F20x DS, CH32F20x_DSC,
CH32V30x_DS8, CH32V30x_D8CV,  CH32V3Ix_DSC,
CH32V20x_D8, CH32V20x_D8W and CH32F20x_DS.

16

R2KSTY

RW

Whether the 2K RAM is charged with control bits in Standby
mode:

0: Not charged;
Note: Applicable to CH32F20x DS, CH32F20x_DSC,
CH32V30x_DS8, CH32V30x_DSC, CH32V31x_DSC,
CH32V20x_DS8, CH32V20x_DS8W, CH32F20x_DS8.

Whether the 20K RAM is charged with control bits in Standby
mode:

0: Not charged; 1: Charged;

Note: Suitable for CH32F20x_D6, CH32V20x_D6.

1: Charged;
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[15:9] |Reserved RO |Reserved 0

Backup domain write enable. When the clock of RTC is 128
frequency division of the external clock, this bit must set to 1.
8 DBP RW ) i 0
0: Access to RTC and backup registers disabled;

1: Access to RTC and backup registers enabled.

PVD level selection. For details, refer to the electrical
characteristics of the manual.

Applicable to products with a VLEVEL bit of 1 (Vpp voltage
of 2.4V):

000: 2.37V at the rising edge/2.29V at the falling edge;

001: 2.55V at the rising edge /2.46V at the falling edge;

010: 2.63V at the rising edge /2.55V at the falling edge;

011: 2.76V at the rising edge /2.67V at the falling edge;

100: 2.87V at the rising edge /2.78V at the falling edge;

101: 3.03V at the rising edge /2.93V at the falling edge;

110: 3.18V at the rising edge /3.06V at the falling edge;

[7:5] |PLS[2:0] RW |111: 3.29V at the rising edge /3.19V at the falling edge. 0

Applicable to products with a VLEVEL bit of 0 (Vpp voltage
of 1.8V):

000: 2.19V at the rising edge/2.13V at the falling edge;

001: 2.33V at the rising edge /2.25V at the falling edge;

010: 2.39V at the rising edge /2.32V at the falling edge;

011: 2.48V at the rising edge /2.42V at the falling edge;

100: 2.57V at the rising edge /2.51V at the falling edge;

101: 2.69V at the rising edge /2.61V at the falling edge;

110: 2.78V at the rising edge /2.69V at the falling edge;

111: 2.88V at the rising edge /2.79V at the falling edge.

Power voltage detector enable bit
4 PVDE RW |0: Power voltage detector disabled; 0
1: Power voltage detector enabled;

Clear standby flag bit. This bit is always read as 0.
3 CSBF RW1 |0: No effect; 0
1: Clear the SBF Standby Flag bit;

Clear wakeup flag bit. This bit is always read as 0.
2 CWUF RW1 |0: No effect; 0
1: Clear the WUF after 2 system clock cycles;

Standby/stop mode selection bit when power-down and
deepsleep.

1 PDDS RW |0: Enter stop mode. The regulator status depends on the LPDS 0
bit;

1: Enter standby mode.

Voltage regulator working mode selection bit in stop mode. It
works when PDDS=0.

0 LPDS RW i 0
0: The voltage regulator works in the normal mode;

1: The voltage regulator works in low-power mode.
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Note: This register BIT16~BIT20 can only be reset by backup, other BITs are reset when waking up from

Standby mode.

2.4.2 Power Control/Status Register (PWR_CSR)

Offset address: 0x04
31 30 29 28

27 26 25 24 23 22 21 20 19 18 17 16

Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved EwWUP Reserved PVDO | SBF | WUF
Bit Name Access Description Reset
value
[31:9] |Reserved RO |Reserved. 0
WKUP pin enable bit
0: WKUP pin is used for general purpose I/O, and it is not used
8 EWUP RW [|to wake up the MCU from standby mode; 0
1: WKUP is forced in input pull-down configuration, used to
wake up the MCU from standby mode.
[7:3] |Reserved RO |Reserved. 0
PVD output bit. It is valid only when PVD is enabled by the
PVDE in the PWR_CTLR register.
5 PVDO RO 0: Vpp/V D].DA is higher than the PVD threshold set by the 0
PLS[2:0] bits;
1: Vop/Vppa is lower than the PVD threshold set by the
PLS[2:0] bits;
Standby flag bit, cleared by setting the CSBF bit to 1.
1 SBF RO |0: MCU is not in standby mode; 0
1: MCU enters standby mode;
Wake-up flag bit, cleared by setting the CWUF bit to 1.
0: No wake-up event occurred;
0 WUF RO 0

1: A wake-up event or RTC alarm event is detected on the
WKUP pin.

Note: This register remains unchanged after woken up from Standby mode.
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Chapter 3 Reset and Clock Control (RCC)

This chapter applies to the whole family of CH32F20x, CH32V20x, CH32V30x and CH32V3Ix.

The controller provides different types of reset and a configurable clock tree structure according to the division
of power regions and taking into account the peripheral power consumption management in the application.
This chapter describes the action scope of each clock in the system.

3.1 Main Features

® Several types of reset

® Several clock sources, bus clock management

® Built-in external crystal oscillation monitor and clock security system

® Independent management of each peripheral clock: reset, enable, disable
® Internal clock output

3.2 Reset

There are 3 types of reset: Power Reset, System Reset and Backup Domain Reset.

3.2.1 Power Reset
When power reset occurs, all registers are reset except the Backup domain (Backup domain is powered by

VBar).

A power reset is generated when one of the following events occurs:
® Power-on/power-down reset (POR/PDR)
®  Wake up from standby mode

3.2.2 System Reset

When a system reset occurs, all registers are reset except the reset flags and backup domain in the control/status
register (RCC_RSTSCKR). Identify the source of the reset event by checking the reset status flag bit in the
RCC_RSTSCKR register.

A system reset is generated wh