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Copyright & Disclaimer  

The information herein is the exclusive property of Unicmicro (Guangzhou) Co., Ltd. (hereinafter 

referred to as Unicmicro). No part of this document may be copied, transmitted or transcribed 

without prior written permission of Unicmicro. Unicmicro makes no  warranty, either express, 

implied or statutory, regarding the information set forth herein, and shall not be liable for any 

direct or indirect loss in connection with or arising out of the performance or use of this 

document or any information on the prod ucts herein. In addition, the product specifications and 

information given in this document are for reference only, and are subject to change without 

prior notice.  

1. The information regarding circuit, software, etc. provided in this document is intended only 

to illustrate examples of operation and application of semiconductor products. Users are 

solely responsible for applying such information in the design of their de vices. Unicmicro 

shall not be liable to recipient or any third party for any damages arising out of the 

furnishing, performance or use of the aforementioned information.  

2. In the course of preparing the information herein, Unicmicro has tried to exercise 

reasonable care, however, does not guarantee that such information is accurate. Unicmicro 

assumes no liability for any consequences resulting from errors or omissions in the  

information herein.  

3. Unicmicro will not take responsibility for any infringement of patents, copyrights or other 

intellectual property rights of third parties resulting from the use of Unicmicro products or 

technical information herein. Nothing contained in this document shall  be construed as 

granting any license or authorization, express, implied or otherwise, to the patents, 

copyrights or other intellectual property rights of Unicmicro or others.  

4. The application of Unicmicro products referred in this document shall be within the range 

specified by Unicmicro, especially within the ranges of maxing ratings, supply operating 

voltage, thermal radiation characteristics, installation conditions, and othe r product 

characteristics. Unicmicro shall not be responsible for any failure or loss arising from the 

use of its products outside the above specified ranges.  

5. Although Unicmicro has been committed to improving the quality and reliability of its 

products, semiconductor  products with their own characteristics have a certain incidence 

of failure and the possibility of failure under certain conditions of use. In addition, none of 

Unicmicro products are designed to be radiation - proof, so to avoid potential damage from 

produc t failure or fire resulting in personal accidents, injuries or damages, be sure to take 

protective measures such as hardware and software safety design (including but not limited 

to redundant design, fire control and failure prevention, etc.), proper aging  treatment or 

other appropriate measures, etc.  
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1 BƃıƱŹĻŻƬĔƬŝƃŻ <ƃŻǉĻŻƬŝƃŻƤ 

1.1 List of Abbreviations for Registers  

The following abbreviations are used in register descriptions:  

Read/write (R/W)  Software can read and write to this bit.  

Read- only (R) Software can only read this bit.  

Write - only (W)  
Software can only write to this bit, and reading this bit 

returns the reset value.  

Read/clear write 1 (R/W1C)  
Software can read as well as clear this bit by writing 1. 

Writing 0 has no effect on the bit value.  

Read/clear write 0 (R/W0C)  
Software can read as well as clear this bit by writing 0. 

Writing 1 has no effect on the bit value.  

Reserved (RSV) This register bit is reserved and has no function.  

1.2 Glossary  

This section outlines the definitions of acronyms and abbreviations used in this document:  

 ̧ In this document, the Cortex - M4 core with FPU is referred to as Cortex - M4F. 

 ̧ The CPU core integrates two debug ports:  

ü JTAG debug port (JTAG- DP) provides a 5- pin standard interface based on the joint 

test action group (JTAG) protocol.  

ü SWD debug port (SWD - DP) provides a 2- pin (clock and data) interface based on the 

serial wire debug (SWD) protocol.  

 ̧ Word: data/instruction of 32 - bit length  

 ̧ Half- word: data/instruction of 16 - bit length  

 ̧ Byte: data of 8 - bit length  

 ̧ Double- word: data of 64 - bit length  
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 ̧ IAP (in- application programming): IAP is the ability to re - program the Flash memory of a 

microcontroller while the user program is running.  

 ̧ ICP (in- circuit programming): ICP is the ability to program the Flash memory of a 

microcontroller using the JTAG protocol, the SWD protocol or the bootloader while the 

device is mounted on the user application board.  

 ̧ I- Code: this bus connects the instruction bus of the CPU core to the Flash memory 

instruction interface. Prefetching is performed on this bus.  

 ̧ D- Code: this bus connects the D - Code bus (literal load and debug access) of CPU to the 

Flash memory data interface.  

 ̧ Option bytes: production configuration bits stored in the Flash memory  

 ̧ OBL: option byte loader  

 ̧ AHB: advanced high - performance bus  

 ̧ CPU: Cortex- M4F 
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2 ¼ƠƃķƱıƬ aŻƬƠƃķƱıƬŝƃŻ 

2.1 Overview  

The UM32x42x series are general microprocessor chips based on the ARM  Cortex  - M4 core 

with high performance and low power. The M4 core implements a full set of DSP (digital signal 

processing) instructions and features a floating - point unit (FPU) and a memory protection unit 

(MPU). The system clock frequency is up to 204 MHz @ boos t mode. The maximum capacity of 

the internal Flash is 256 KB, and that of SRAM is 64 KB. They are available at a wide supply 

voltage of 1.8 V to 3.6 V and in the industrial temperature range from - 40  to 105 . 

The UM32x42x series chips feature rich peripherals, including 1 x USB FS Device interface, 2  

12- bit high - speed ADCs, 1  12- bit DAC, internal temperature sensor, 3  comparators, 3  

OPAs, 2  USARTs, 4  UARTs, 3  SPIs, 3  I2C interfaces, 1  I2S interfaces, 2  IWDTs, 1  

CAN- FD bus interface, 12  counters/timers (advanced control timer and general timer), 2 x 

LPUARTs, 2  LPTIMs, 1 x 32- bit RTC and counter, GPIO with up to 54 channels. They also 

integrate hardware Cordic accelerator (supporting sin, cos, arctan, square root, multiplication, 

division, etc.), encryption/decryption engine (including AES etc.), and one RNG tha t can 

generate random key.  

Applications:  

 ̧ Motor  

 ̧ Smart door locks  

 ̧ IoT, etc. 
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2.2 Main Features  

 ̧ ARM Cortex - M4F core with high performance  

ü Main frequency up to 20 4 MHz @ boost mode  

ü Memory protection unit (MPU)  

ü 16 programmable interrupt priority levels  

ü IEEE 754 compliant FPU 

ü DSP instruction extension with 32 - bit single - cycle hardware divider  

ü 256KB Flash and 64KB SRAM (8KB of which can be used as backup SRAM) 

ü One DMA controller with 8 channels in total  

ü Online debugging using SWD/JTAG protocol  

 ̧ Bootloader  

ü Supporting ISP and IAP for Flash memory  

 ̧ Flexible clock source  

ü External crystal input: 1 MHz 48 MHz 

ü Internal 96 MHz RCH oscillator  

ü Internal 32 kHz RCL oscillator  

ü Internal PLL (supporting integer - N, fractional - N and spread spectrum modes)  

ü External 32.768 kHz XTL and 32 kHz RTC 

 ̧ Analog peripherals  
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ü 2 x 12- bit successive ADCs of up to 5.25 MSPS, with 16 external channels and 4 internal 

channels (connected with OPAx for measuring VDDH / VBAT; with internal 1.2  V 

voltage reference)  Supporting single - ended and differential mode inputs  

ü 1 x 12- bit 1 MSPS DAC with buffer  

ü 3 x rapid analog comparators (ACMP)  

ü 3 x operational amplifiers (OPA) supporting single - ended PGA or comparator mode  

ü Internal 1.5 / 2 / 2.5 / 3 V voltage reference (VREF)  

ü Internal temperature sensor (TS)  

 ̧ Hardware acceleration co - processor  

ü CORDIC co- processor supports functions as follows: , , atan2( , ), 

, , , , , , ln( ), ,etc. 

 ̧ Rich communication interfaces  

ü Up to 4 x UARTs, of which UART1 is enhanced UART, supporting IrDA and 9 - bit data 

communication  

ü 2 x USARTs supporting UART / SPI / IrDA / LIN 

ü 2 x LPUARTs 

ü 3 x I2Cs (up to 1 Mbps), supporting SMBus  

ü 1 x I2S, supporting I2S / PCM 

ü Up to 3 x universal SPIs, of which SPI2 is enhanced SPI, supporting 4 32- bit data 

communication  

ü 1 x CAN industrial bus, supporting CANFD with communication rate up to 8 Mbps, 

compatible with CAN2.0A/B  
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ü Up to 37 x PWM outputs  

ü 1 x full - speed USB20 device interface (with PHY)  

 ̧ Encryption engine  

ü Supporting AES 128/256  

ü A random number generator (RNG) can generate random key.  

 ̧ Timer  

ü 2 x 16- bit ATimers ( eQCTTM: TIM0 and TIM7), including a 16 - bit auto - reload counter 

and a programmable prescaler; supporting phase - shifting of two - phase hardware, 

input capture, output compare and PWM output (complementary PWM with dead - time 

insertion); supporting system clock multipl ication accuracy. Each ATimer supports 4 

PWM outputs; 8 PWM outputs in total.  

ü 6 x 16- bit general - purpose timers (TIM1 4, TIM8 9), supporting system clock 

multiplication accuracy. Each supports 4 PWM outputs; 24 PWM outputs in total.  

ü 3 x 16- bit general timers (TIM14 / 15 / 16), each with one input capture and two 

complementary PWM outputs with dead - time insertion; 3 PWM outputs in total.  

ü 1 x 16- bit basic timers (TIM5)  

ü 2 x 16- bit low - power timers (LPTIM0 1), with 2 PWM outputs in total.  

ü 1 x 24- bit SysTick timer  

 ̧ Real- time clock (RTC)  

ü Support calendar (with seconds, minutes, hours, weekday, date, month and year in BCD 

format), and calibration  
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 ̧ GPIO 

ü Up to 54 GPIOs 

ü Up to 28 pins support 5  V withstand voltage.  

 ̧ Power Management  

ü Low- power modes: Sleep, Stop, Standby and DeepStandby  

ü Born- out reset (BOR) and low - voltage detection (LVD), with under - voltage interrupt 

and forced reset generated from two sets of detection points respectively  

ü Power- on reset (POR) and power - down reset (PDR) 

ü Integrated power management unit (PMU)  

 ̧ Electrical characteristics  

ü Operating voltage: 1.8 3.6 V 

ü Operating temperature: - 40 +105  

 ̧ Security  

ü Anti - copy board to prevent programs in eFlash from being pirated  

ü CRC16- CCITT / CRC32 hardware accelerator 

ü Write protection, multiple read protection  

ü External clock stop monitoring  

ü 128- bit UUID  
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3 yĻŹƃƠǐ ĔŻķ ;ƱƤ  ƠıřŝƬĻıƬƱƠĻ 

3.1 System Architecture  

The main system consists of 32 - bit multilayer AHB bus matrix that interconnects:  

 ̧ Four masters:  

ü Cortex - M4F with core I - bus, D- bus and S- bus 

ü DMA0 

 ̧ Six slaves: 

ü Internal Flash memory on I/D - code bus  

ü Main internal SRAM0 (32 KB)  

ü Auxiliary internal SRAM1 (32 KB)  

ü AHB0 peripheral  

ü AHB2APB0 peripheral  

ü AHB2APB1 peripheral  
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3.2 Bus Architecture Diagram  
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Figure 3- 1: Bus Architecture Diagram  
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3.3 Memory Mapping  

Program memory, data memory, registers and I/O ports are organized within the same linear 4 -

GB address space. 

The bytes are coded in memory in little - endian format. The lowest numbered byte in a word is 

ıƃŻƤŝķĻƠĻķ ƬřĻ ǊƃƠķ Ƥ ųĻĔƤƬ ƤŝőŻŝŐŝıĔŻƬ İǐƬĻ ĔŻķ ƬřĻ řŝőřĻƤƬ ŻƱŹİĻƠĻķ İǐƬĻ ƬřĻ ŹƃƤƬ ƤŝőŻŝŐŝıĔŻƬ 

For the detailed mapping of peripheral registers, please refer to the related chapters.  

All the memory map areas that are not allocated to on - chip memories and peripherals are 

considered reserved . 

CODE 0.5GB

SRAM 0.5GB

Peripheral 2.5GB

Private Peripheral 
1MB

0x1001_0000 - 0xFFFF_FFFF Reserved

0x1000_8000 - 0x1000_FFFF SRAM1

0x1000_0000 - 0x1000_7FFF SRAM0

0x0804_0000 - 0x0FFF_FFFF Reserved

0x0800_0000 - 0x0803_FFFF Main Flash

0x0400_2000 - 0x07FF_FFFF Reserved

0x0400_1000 - 0x0400_1FFF OTP Zone

0x0400_0000 - 0x0400_0FFF Option Zone

0x0004_0000 - 0x03FF_FFFF Reserved

0x0000_0000 ï 0x0003_FFFFMain Flash / Boot Memory  / SRAM

0x2001_0C00 - 0x3FFF_FFFF Reserved

0x2001_0800 - 0x2001_0BFF Cache Config

0x2001_0000 - 0x2001_07FF Cache RAM

0x2000_8000 - 0x2000_FFFF SRAM1

0x2000_0000 - 0x2000_7FFF SRAM0

0x4701_0000 - 0xDFFF_FFFF Reserved

0x4700_0000 - 0x4700_FFFF APB1

0x40B1_0000 - 0x46FF_FFFF Reserved

0x40B0_0000 - 0x40B0_FFFF APB0

0x4000_0000 - 0x40AF_FFFF AHB

0xE000_0000 - 0xE00F_FFFF Reserved

0xE000_E000 - 0xE000_EFFF NVIC

0xE000_3000 - 0xE000_DFFF Reserved

0xE000_2000 - 0xE000_2FFF FPB

0xE000_1000 - 0xE000_1FFF DWT

0xE000_0000 - 0xE000_0FFF ITM

Reserved 511MB0xE010_0000 - 0xFFFF_FFFF Reserved

CRC 0x40A0_0000 - 0x40AF_FFFF

USB FS Device 0x4090_0000 - 0x409F_FFFF

CORDIC 0x4080_0000 - 0x408F_FFFF

DMA 0x4070_0000 - 0x407F_FFFF

AES 0x4060_0000 - 0x406F_FFFF

RCM 0x4050_0000 - 0x405F_FFFF

Reserved 0x4020_0000 - 0x404F_FFFF

GPIOD 0x4010_0C00 - 0x4010_0FFF

GPIOC 0x4010_0800 - 0x4010_0BFF

GPIOB 0x4010_0400 - 0x4010_07FF

GPIOA 0x4010_0000 - 0x4010_03FF

EFC 0x4000_0000 - 0x400F_FFFF

I2C2 0x40B0_F000 - 0x40BF_FFFF

I2C1 0x40B0_E000 - 0x40BF_EFFF

DACC 0x40B0_D000 - 0x40B0_DFFF

TIM5 0x40B0_C000 - 0x40B0_CFFF

RNG 0x40B0_B000 - 0x40B0_BFFF

LPTIM1 0x40B0_A000 - 0x40B0_AFFF

LPTIM0 0x40B0_9000 - 0x40B0_9FFF

CANFD 0x40B0_8000 - 0x40B0_8FFF

LPUART0 0x40B0_7000 - 0x40B0_7FFF

IWDT 0x40B0_6000 - 0x40B0_6FFF

WWDT 0x40B0_5000 - 0x40B0_5FFF

USART6 0x40B0_4000 - 0x40B0_4FFF

UART2 0x40B0_3000 - 0x40B0_3FFF

DMAMUX 0x40B0_2100 - 0x40B0_2FFF

SYSCFG 0x40B0_2000 - 0x40B0_20FF

LPUART1 0x40B0_1000 - 0x40B0_1FFF

PMU 0x40B0_0100 - 0x40B0_0FFF

RTC 0x40B0_0000 - 0x40B0_00FF

A
P

B
0
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B
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Figure 3- 2: Memory Address Mapping  
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Table 3- 1: Memory Remapping Address  

Block / Module  Boundary Address  Size 

Main FLASH 1 
0x0000_0000 0x0003_FFFF 

0x0800_0000 0x0803_FFFF 
256 KB 

SRAM0 
0x2000_0000 0x2000_7FFF 

0x1000_0000 0x1000_7FFF 
32 KB 

SRAM1 
0x2000_8000 0x2000_FFFF 

0x1000_8000 0x1000_FFFF 
32 KB 

SRAM1 (BACKUP) 0x2000_E000 0x2000_FFFF 8 KB 

Cache Config 0x2001_0800 0x2001_0BFF 1 KB 

 

Table 3- 2: Memory Mapping Address  

Block / Module  Boundary Address  

AHB 

EFC 0x4000_0000 0x400F_FFFF 

GPIOA 0x4010_0000 0x4010_03FF 

GPIOB 0x4010_0400 0x4010_07FF 

GPIOC 0x4010_0800 0x4010_0BFF 

GPIOD 0x4010_0C00 0x4010_0FFF 

RCM 0x4050_0000 0x405F_FFFF 

AES 0x4060_0000 0x406F_FFFF 

DMA 0x4070_0000 0x407F_FFFF 

CORDIC 0x4080_0000 0x408F_FFFF 

USB FS Device 0x4090_0000 0x409F_FFFF 

CRC 0x40A0_0000 0x40AF_FFFF 

APB0 

RTC 0x40B0_0000 0x40B0_00FF 

PMU 0x40B0_0100 0x40B0_0FFF 

LPUART1 0x40B0_1000 0x40B0_1FFF 

SYSCFG 0x40B0_2000 0x40B0_20FF 

DMAMUX 0x40B0_2100 0x40B0_2FFF 

UART2 0x40B0_3000 0x40B0_3FFF 

USART6 0x40B0_4000 0x40B0_4FFF 

WWDT 0x40B0_5000 0x40B0_5FFF 

IWDT 0x40B0_6000 0x40B0_6FFF 

LPUART0 0x40B0_7000 0x40B0_7FFF 

CANFD 0x40B0_8000 0x40B0_8FFF 

LPTIM0 0x40B0_9000 0x40B0_9FFF 

LPTIM1 0x40B0_A000 0x40B0_AFFF 
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Block / Module  Boundary Address  

RNG 0x40B0_B000 0x40B0_BFFF 

TIM5 0x40B0_C000 0x40B0_CFFF 

DACC 0x40B0_D000 0x40B0_DFFF 

I2C1 0x40B0_E000 0x40B0_EFFF 

I2C2 0x40B0_F000 0x40B0_FFFF 

APB1 

SPI0 0x4700_0000 0x4700_0FFF 

SPI1 0x4700_1000 0x4700_1FFF 

SPI2 0x4700_2000 0x4700_2FFF 

I2C0 0x4700_3000 0x4700_3FFF 

TIM0 0x4700_4000 0x4700_4FFF 

TIM7 0x4700_5000 0x4700_5FFF 

ADCC0 0x4700_6000 0x4700_67FF 

ADCC1 0x4700_6800 0x4700_6FFF 

TIM14 0x4700_7000 0x4700_73FF 

TIM15 0x4700_7400 0x4700_77FF 

TIM16 0x4700_7800 0x4700_7BFF 

TIM8 0x4700_8000 0x4700_8FFF 

TIM9 0x4700_9000 0x4700_9FFF 

TIM1 0x4700_A000 0x4700_A3FF 

TIM2 0x4700_A400 0x4700_A7FF 

TIM3 0x4700_A800 0x4700_ABFF 

TIM4 0x4700_AC00 0x4700_AFFF 

I2S 0x4700_B000 0x4700_BFFF 

USART7 0x4700_C000 0x4700_CFFF 

UART3 0x4700_D000 0x4700_DFFF 

UART1 0x4700_E000 0x4700_EFFF 

UART0 0x4700_F000 0x4700_FFFF 
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4 yĻŹƃƠǐ ÃǐƤƬĻŹ 

4.1 FLASH 

 Overview  

The Flash memory module features the capacity of up to 256 KB, and the Flash controller (EFC) 

performs read, write, erase and other operations on EFlash with the cooperation of CPU.  

 Main Features  

 ̧ 8/16/32 - bit Flash memory read operation, 32 - bit program operation  

 ̧ On- chip Flash with a capacity of 256 KB has 64 pages in total, each of 4 KB  

 ̧ Support page erase and chip erase  

 ̧ Flash controller supports continuous programming, saving time when programming data 

into a 512 - byte aligned memory.  

 ̧ Configurable read waiting time  

 ̧ Erase/write protection  

 ̧ Automatic bus locking  

 ̧ Automatic read - back verification after programming  

 ̧ OTP (one- time programmable) area  

 ̧ Support instruction cache  
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 Functional Description  

Flash controller can perform read, write, erase and other operations.  

It requires a frequency greater than 1 MHz for erasing. The user shall configure the EFC_TIME 

register according to the actual operating frequency.  

Flash can be programmed with 32 - bit wide data, which shall be unlocked before programming.  

Flash controller supports continuous programming, saving time when programming data into a 

512- byte aligned memory. Continuous programming shall be performed on memory other than 

this Flash. 

The controller features erase verification function that can automatically check whether all data 

bits in the Flash are changed to 1 in page erase and mass erase modes.  

4.1.3.1  Flash Bank 1 Address Mapping  

FLASH main 
area

User area

OTP area

0x0400_0000

0x0400_1000
0x0400_0FFF

0x0400_1FFF

0x0000_0000

0x0003_FFFF

 

Figure 4- 1: EFC Memory Address Mapping  

 



UM32G421 User Manual  Memory  System 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  15 

4.1.3.2  User Option Byte  

The user option page contains addresses from 0x0400_0000 to 0x0400_0FFF, some of which 

have special features, as shown in the following table:  

Table 4- 1: EFC Special Feature Address Description 

Name Address  
Bit 

Width  
Content  

IWDT_HW_START 0x04000F90 8 bits  

Automatically start IWDT after the chip is 

booted:  

0xAB: automatically start IWDT  

Other: do not start IWDT automatically  

WRITE_PROTECT 0x04000FA0 32 bits  

Disable erasing of pages in the specified 

numbering interval (0 63) in the main 

Flash memory: 

Bit[31:24]: A5: write protection activated; 

others: write protection not activated.  

Bit[23:14]: reserved  

Bit[13:8]: ending number of specified 

protection page  

Bit[7:6]: reserved  

Bit[5:0]: starting number of specified 

protection page  

DEBUG_DISABLE 0x04000FB0 8 bits  

Disable JTAG or SWG debug port 

operation:  

0xAB: debug port disabled, JTAG will not 

be recognized  

Others: debug port operation not disabled  

READ_PROTECT 0x04000FC0 8 bits  

Writing different specific values sets 

different levels of protection. The following 

levels of protection are supported:  

 No protection  

 Low- level protection  

 High- level protection  
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4.1.3.3  One- time Programmable (OTP) Area  

Table 4- 2: OTP Area of EFC 

No. 
OTP Storage Area 

Address  
Size 

OTP Lock Control 

Address  
Remarks  

0 0x04001000 0x040010FF 256 bytes  0x04001F80 -  

1 0x04001100 0x040011FF 256 bytes  0x04001F84 -  

2 0x04001200 0x040012FF 256 bytes  0x04001F88 -  

3 0x04001300 0x040013FF 256 bytes  0x04001F8C -  

4 0x04001400 0x040014FF 256 bytes  0x04001F90 -  

5 0x04001500 0x040015FF 256 bytes  0x04001F94 -  

6 0x04001600 0x040016FF 256 bytes  0x04001F98 -  

7 0x04001700 0x040017FF 256 bytes  0x04001F9C -  

8 0x04001800 0x040018FF 256 bytes  0x04001FA0 -  

9 0x04001900 0x040019FF 256 bytes  0x04001FA4 -  

10 0x04001A00 0x04001AFF 256 bytes  0x04001FA8 -  

11 0x04001B00 0x04001BFF 256 bytes  0x04001FAC -  

12 0x04001C00 0x04001CFF 256 bytes  0x04001FB0 -  

13 0x04001D00 0x04001DFF 256 bytes  -  
Reserved area, 

unavailable  

14 0x04001E00 0x04001EFF 256 bytes  -  
Reserved area, 

unavailable  

15 0x04001F00 0x04001F7F 128 bytes  -  
Reserved area, 

unavailable  

16 0x04001F80 0x04001FFF 128 bytes  -  
OTP lock control 

address 

 Register Description  

Register base address: 0x4000_0000 

The registers are listed below:  

Table 4- 3: List of EFC Registers 

Offset Address  Name Description  

0x00 EFC_CTRL Control register  

0x04 EFC_TIME Timing register  

0x08 EFC_SEC Security register  
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Offset Address  Name Description  

0x0C EFC_STATUS Status register  

0x10 EFC_INTSTATUS Interrupt status register  

0x14 EFC_INTEN Interrupt enable register  

0x18 EFC_LPCR Low- power control register  

0x1C EFC_ADDRREC Last operation address register  

Registers are detailed in the following sections.  

4.1.4.1  Control Register (EFC_CTRL)  

Offset address: 0x00  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:6 RSV -  -  Reserved 

5 ERASEVE R/W 0x0 

Erase verification enable:  

1: enabled 

0: disabled 

4 PROGVE R/W 0x0 

Programming verification enable (valid 

only in single programming):  

1: enabled 

0: disabled 

3 MERASES R/W 0x0 

Mass erase mode (erase all pages in 

main memory) selection bit:  

1: selected 

0: not selected  

2 PERASES R/W 0x0 

Page erase mode selection bit:  

1: selected 

0: not selected  

1 CONPROGS R/W 0x0 

Continuous programming mode 

selection bit:  

1: selected 

0: not selected  

0 PROGS R/W 0x0 

Single programming mode selection bit:  

1: selected 

0: not selected  

Note: Only one of bits 0 3 can be selected. 
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4.1.4.2  Timing Register (EFC_TIME)  

Offset address: 0x04  

Reset value: 0x0000 6018 

Bit  Name Attribute  
Reset 

Value  
Description  

31:24 REGWE W 0x0 

This register is writable when this field is 

written with A5.  

Please write 0xA50XXXXX to this register 

once. 

23:18 RSV -  -  Reserved 

17:16 RECYC R/W 0x0 Waiting time between two reads  

15:12 RWAITCYC R/W 6 
Setting bit of read wait cycle, which can 

be large, refer to the table below  

11:9 RSV -  -  Reserved 

8:0 FREQ R/W 24 

Erase time scale, please fill in (EFC 

operating frequency -  1), in MHz 

The minimum value is 0, which 

corresponds to the minimum frequency of 

1 MHz required for erasing.  

(Withstand voltage: - 10% +30%) 

 

Table 4- 4: Relationship between RWAITCYC (Read Wait Cycle) and Frequency  

Frequency/MHz  Read Wait Cycle  

< 50 0 

50 100 1 

100 150 2 

150 200 3 

200 204 4 

  

4.1.4.3  Security Register (EFC_SEC)  

Offset address: 0x08  

Reset value: 0x0000 0000 



UM32G421 User Manual  Memory  System 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  19 

Bit  Name Attribute  
Reset 

Value  
Description  

31:0 UNLOCK R/W 0x0 

This register shall be unlocked when 

programming/erasing Flash.  

Write 0x55AAAA55 to unlock this register, 

so that 1 can be read from this register.  

It will be relocked when writing other 

values or when programming/erasing 

starts. 

 

4.1.4.4  Status Register (EFC_STATUS)  

Offset address: 0x0C 

Reset value: 0x0000 0001 

Bit  Name Attribute  
Reset 

Value  
Description  

31:9 RSV -  -  Reserved 

8 VDDHS R 0x0 

Status indication bit of supply voltage 

VDDH (LVD): 

0: normal status  

1: low voltage warning  

Note: LVD status register  

7:6 RSV -  -  Reserved 

5:4 LPS R 0x0 

Low- power mode status indication bit:  

11: being in power - down mode  

10: being in sleep mode  

01: operating at low voltage  

00: operating at high voltage  

3 RSV -  -  Reserved 
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Bit  Name Attribute  
Reset 

Value  
Description  

2 CONPROGRDY R/W 0x0 

Flash continuous programming status 

indication bit (writing 0 to this bit can 

exit the continuous programming 

mode): 

1: waiting for the next continuous 

programming  

0: not in the state of waiting for the 

next continuous programming  

1 RSV -  -  Reserved 

0 RDYS R 0x1 

Flash status indication bit:  

1: Flash being idle  

0: Flash being busy 

4.1.4.5  Interrupt Status Register (EFC_INTSTATUS)  

Offset address: 0x10  

Reset value: 0x0000 0000 

Bit  Name Attribute  
Reset 

Value  
Description  

31:4 RSV -  -  Reserved 

3 EVFS R/W1C 0x0 

Erase verification failure status bit:  

Writing 1 clears this bit. If interrupt is 

allowed, an interrupt will be generated.  

1: erase verification failed, not all data in 

Flash is 1 

0: no erase verification failure occurred  

2 PVFS R/W1C 0x0 

Write verification failure status bit:  

Writing 1 clears this bit. If interrupt is 

allowed, an interrupt will be generated.  

1: write verification failed, the data in 

Flash does not match the written data.  

0: no write verification failure occurred  
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Bit  Name Attribute  
Reset 

Value  
Description  

1 VDDHLS R/W1C 0x0 

Low VDDH (LVD) interrupt status bit:  

Writing 1 clears this bit. If interrupt is 

allowed, an interrupt will be generated.  

1: low VDDH warning occurred  

0: normal status  

0 OPDS R/W1C 0x0 

Programming/erasing done interrupt 

status bit:  

Writing 1 clears this bit. If interrupt is 

allowed, an interrupt will be generated.  

1: programming/erasing done  

0: programming/erasing undone  

4.1.4.6  Interrupt Enable Register (EFC_INTEN)  

Offset address: 0x14  

Reset value: 0x0000 0000 

Bit  Name Attribute  
Reset 

Value  
Description  

31:4 RSV -  -  Reserved 

3 EVFE R/W 0x0 

Erasing verification failure interrupt 

enable: 

1: enabled 

0: disabled 

2 PVFE R/W 0x0 

Writing verification failure interrupt 

enable: 

1: enabled 

0: disabled 

1 VDDLE R/W 0x0 

Low VDDH interrupt enable:  

1: enabled 

0: disabled 

0 OPDE R/W 0x0 

Programming/erasing done interrupt 

enable: 

1: enabled 

0: disabled 
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4.1.4.7  Low - power Control Register (EFC_LPCR)  

Offset address: 0x18  

Reset value: 0x0000 0000 

Bit  Name Attribute  
Reset 

Value  
Description  

31:24 REGWE W 0x0 

This register is writable when this field is 

written with A5.  

Please write 0xA500000X to this register 

once. 

23:1 RSV -  -  Reserved 

0 MODES R/W 0x0 

Selection bit for Flash behavior when the 

system enters low - power mode:  

1: entering power - down mode  

0: entering sleep mode  

Note: In stop mode, both modes can be 

selected. In standby mode, it is 

recommended to be set as 1.  

4.1.4.8  Last Operation Address Register (EFC_ADDRREC)  

Offset address: 0x1C 

Reset value: 0x0C07 FFFF 

Bit  Name Attribute  
Reset 

Value  
Description  

31:27 RSV -  -  Reserved 

26:0 ADDR R 0xC07FFFF 
Record the address where the last 

erasing or programming was completed.  
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 Operation Procedure  

4.1.5.1  Timing Setting  

When using Flash, no matter what operation is performed, it is required to set the EFC_TIME 

register first to make the control value in the correct range.  

1. Confirm according to the system frequency that the value (system frequency -  1) to be 

entered into the FREQ field is correct before using the programming, erasing, and low -

power mode functions (using low - power mode does not require the system frequency to 

be greater than 1 MHz, but just fill in 0 if it is lower than 1 MHz).  

2. Confirm according to the system frequency that the value to be entered into the RWAITCYC 

(Read_Wait_Cycle) is not less than the required value. To increase the system frequency, 

the EFC_TIME register shall be modified before increasing the system frequency ; while to 

decrease the system frequency, the system frequency shall be decreased before modifying 

the EFC_TIME register. 

3. Writing the EFC_TIME register once requires a combination of writing eigenvalues to the 

REGWE (Reg_Wr_Enable) field. 

4.1.5.2  Single Programming  

1. Operate __set_PRIMASK() to disable the general interrupt.  

2. Configure the EFC_CTRL register to select single programming mode with the option to 

enable programming verification.  

3. Unlock the EFC_SEC register and write 0x55AAAA55 at a time.  

4. Write programming data to the address to be programmed.  

5. Wait for EFC_STATUS[0] to be idle. 
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6. Reset the EFC_CTRL register to its default value. 

7. Operate __set_PRIMASK() to enable the general interrupt.  

8. Operate the EFC_SEC register to lock the Flash and write 0x55AA0000 at a time.  

4.1.5.3  Continuous Programming  

Programming can be carried out multiple times within the range of 512 bytes, and the control 

program can be really accelerated only when it is running in memory other than Flash.  

1. Configure the EFC_CTRL register to select continuous programming mode.  

2. Unlock the EFC_SEC register and write 0x55AAAA55 at a time.  

3. Write programming data to the address to be programmed.  

4. Repeat steps 2 and 3 as required.  

5. Upon completion of the last programming, write 0 to the EFC_STATUS register to end 

continuous programming and prevent waiting in continuous programming mode.  

6. Reset the EFC_CTRL register to its default value. 

7. Operate the EFC_SEC register to lock the Flash and write 0x55AA0000 at a time.  

4.1.5.4  Page Erase 

1. Operate __set_PRIMASK() to disable the general interrupt.  

2. Configure the EFC_CTRL register to select page erase mode.  

3. Unlock the EFC_SEC register and write 0x55AAAA55 at a time.  

4. Write arbitrary data to any address in the page to be erased.  

5. Wait for EFC_STATUS[0] to be idle. 

6. Reset the EFC_CTRL register to its default value. 
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7. Operate the EFC_SEC register to lock the Flash and write 0x55AA0000 at a time.  

8. Operate __set_PRIMASK() to enable the general interrupt.  

4.1.5.5  Mass Erase 

Mass erase will erase all pages in the Flash main memory.  

1. Operate __set_PRIMASK() to disable the general interrupt.  

2. Configure the EFC_CTRL register to select mass erase mode. 

3. Unlock the EFC_SEC register and write 0x55AAAA55 at a time.  

4. Write arbitrary data to any address in the main memory.  

5. Wait for EFC_STATUS[0] to be idle. 

6. Reset the EFC_CTRL register to its default value. 

7. Operate the EFC_SEC register to lock the Flash and write 0x55AA0000 at a time.  

8. Operate set_PRIMASK() to enable the general interrupt.  

4.2 SRAM 

 Overview  

SRAM is mainly used for code running, storing variables and data or stacks during program 

execution, with a maximum capacity of 64 KB (including SRAM0 and SRAM1 with a capacity of 

32 KB respectively, supporting 0 - wait access) and a maximum address range of  0x2000_0000

0x2000_FFFF. 

 Main Features  

 ̧ Can be accessed as bytes, half- words or full - words  

 ̧ DMA available 
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4.3 CACHE 

The cache controller can cache the data fetched from Flash and accelerate the next read for 

higher system performance. This cache is instruction cache (I - Cache) with a size of 2 KB. It is 

optionally to enable cache line prefetch, and the cache memory will be automatically initialized 

when the cache is activated.  

 Register Description  

The registers controlled by I - Cache are as follows: 

I- Cache register base address: 0x2001_0800 

Table 4- 5: List of Cache Register 

Offset Address  Name Description  

0x00 CACHE_CTRL Control register  

Registers are detailed in the following sections.  

4.3.1.1  Control Register (CACHE_CTRL)  

Offset address: 0x00  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:2 RSV -  -  Reserved 

1 CACHE_CLR W 0x0 

Writing 1 clears all cached contents in 

the Cache, and each time the Cache is 

enabled, it is required to write 1 to this 

bit.  

1: clear all cached data in Cache 

0: do not clear cached data in Cache  

0 CACHE_EN R/W 0x0 

Cache enable: 

0: disabled 

1: enabled 

file:///C:/Users/kay.kang/AppData/work/UM066801/UM324x用户手册/reference/UMxxxx/IP%20design/IP用户手册20220603/CACHE用户手册V1.00.docx%23Control%20Register%20EFC_CTRL%20(Offset:%200x00)
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 Operation Procedure  

4.3.2.1  Enabling Cache  

To enable Cache, write 1 to the CACHE_EN and CACHE_CLR bits. 

When CACHE_EN is not 1, i.e., Cache is not enabled, Cache Data Space can be used as system 

SRAM. When CACHE_EN is 1, a data error will occur when reading or writing  the Cache Data 

Space. 
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5 ¼ƃǊĻƠ yĔŻĔőĻŹĻŻƬ ÏŻŝƬ ¼yÏ 

5.1 Chip Power Supply  

The chip is supplied with single power supply and VBAT backup power supply. It requires an 

external operating supply voltage between 1.8 V and 3.6 V, and a digital circuit operating 

voltage generated by the built - in LDO. 

The system power supply scheme is shown below.  

ADC
DAC

Analog Comparator
OPA
VREF

Temperature Sensor

VDDA domain

USB FS PHY

IO Ring

POR/PDR/BOR/LVD
PLL
RCH

Main Regulator
MLDO)

Low Power
Regulator
(LPLDO)

XTL/RCL
RTC

Backup Register
PMU

Backup SRAM
LPUART
LPTIMER

IWDT

CPU Core
SRAM

Peripherals

FLASH

Backup Domain

VDDH domain

VDDCORE Domain

VSSA

VDDA

VREFP

VREFN

VDDH

VSS

VBAT

 

Figure 5- 1: System Power Supply Scheme 
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5.2 Internal PMU Module Function  

 Introduction to Internal PMU Module  

The chip provides different power consumption modes based on application scenarios to 

reduce the overall power consumption.  

 ̧ Run mode 

 ̧ Sleep mode 

 ̧ Stop mode  

 ̧ Standby mode  

 ̧ DeepStandby mode  

The low- power modes and wake - up information are shown in the following table:  

Table 5- 1: Low- power Modes Summary  

Power Mode  Description  Entry Condition  Wakeup Source  

Run mode 

All supplies are 

powered on, and the 

high- speed clock 

remains active. 

-  -  

Sleep mode 

All supplies are 

powered on, with M4 

core high - speed clock 

off and other 

peripherals on.  

1. PMU_STANDBY_EN = 

0, PMU_MODE[1:0] = 

00, PMU_BKSRAMOFF 

= 0 

2. EFC_Sys_Mode = 0 

3. WFI/WFE 

1. Wakeup on interrupt 

of any GPIO 

2. Wakeup on interrupt 

of any peripheral  

3. Wakeup on reset 

(RESETN, IWDT reset) 

Stop mode  

All supplies are 

powered on, with 

high- speed clock off 

and 32 K low - speed 

clock on. 

1. PMU_STANDBY_EN = 

0, PMU_MODE[1:0] = 

01, PMU_BKSRAMOFF 

= 0 

2. EFC_Sys_Mode = 0 

3. Set SLEEPDEEP = 1 

for M4 core.  

1. Wakeup on interrupt 

of any GPIO 

2. Wakeup on interrupt 

of PC13 (tamper)  

3. RTC wakeup 

4. Wakeup on IWDT 

reset or interrupt  
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Power Mode  Description  Entry Condition  Wakeup Source  

4. WFI/WFE 5. External LPUART 

wakeup  

6. LPTIM0 1 wakeup  

Standby0 

mode 

The CORE domain is 

powered off, the BBU 

domain is kept on, 

and the 32 K low -

speed clock remains 

active. BKSRAM / 

IWDT / LPTIM / 

LPUART are powered 

on. 

1. PMU_STANDBY_EN = 

1, PMU_MODE[1:0] = 

10, PMU_BKSRAMOFF 

= 0 

2. EFC_Sys_Mode = 1 

3. Set SLEEPDEEP = 1 

for M4 core.  

4. WFI/WFE 

1. xternal pins PA0, PA2, 

PC0, PC2 PC3 and 

PC13 

2. Wakeup on interrupt 

of PC13 (tamper)  

3. RTC wakeup  

4. LPTIM0 1 wakeup  

5. LPUART (only PC2 pin 

wakeup)  

6. Wakeup on IWDT 

reset or interrupt  

7. Wakeup on reset 

(RESETN) 

Standby1 

mode 

The CORE domain is 

powered off, the BBU 

domain is kept on, 

and the 32 K low -

speed clock remains 

active. BKSRAM / 

IWDT / LPTIM / 

LPUART are powered 

off.  

1. PMU_STANDBY_EN = 

1, PMU_MODE[1:0] = 

10, PMU_BKSRAMOFF 

= 1 

2. EFC_Sys_Mode = 1 

3. Set SLEEPDEEP = 1 

for M4 core.  

4. WFI/WFE 

1. Wakeup on external 

pins of PA0, PA2, PC0, 

PC2, PC3 and PC13 

2. Wakeup on interrupt 

of PC13 (tamper)  

3. Wakeup on interrupt 

of RTC 

4. Wakeup on reset 

(RESETN) 

DeepStandb

y0 mode 

The CORE domain is 

powered off, the BBU 

domain is kept on, 

and the 32 K low -

speed clock is 

inactive. BKSRAM / 

IWDT / LPTIM / 

LPUART are powered 

on. 

1. PMU_STANDBY_EN = 

1, PMU_MODE[1:0] = 

11, PMU_BKSRAMOFF 

= 0 

2. EFC_Sys_Mode = 1 

3. Set SLEEPDEEP = 1 

for M4 core.  

4. WFI/WFE 

1. Wakeup on external 

pins of PA0, PA2, PC0, 

PC2, PC3 and PC13 

2. Wakeup on reset 

(RESETN) 
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Power Mode  Description  Entry Condition  Wakeup Source  

DeepStandb

y1 mode 

The CORE domain is 

powered off, the BBU 

domain is kept on, 

and the 32 K low -

speed clock is 

inactive. BKSRAM / 

IWDT / LPTIM / 

LPUART are powered 

off.  

1. PMU_STANDBY_EN = 

1, PMU_MODE[1:0] = 

11, PMU_BKSRAMOFF 

= 1 

2. EFC_Sys_Mode = 1 

3. Set SLEEPDEEP = 1 

for M4 core.  

4. WFI/WFE 

1. Wakeup on external 

pins of PA0, PA2, PC0, 

PC2, PC3 and PC13 

2. Wakeup on reset 

(RESETN) 

Power- off 

mode 

All supplies are 

powered off.  

Power off external VDDH 

& VBAT. 
Power on 

Notes: 

 ̧ BBU domain includes RTC, backup register and PMU logic.  

 ̧ In standby mode, I/O status hold is optional. During wakeup, the I/O pins return to the 

power - on reset state (most of the I/O pins return to the high - impedance state).  

 Run Mode  

In run mode, according to different application scenarios, it is also possible to reduce power 

consumption by reducing the operating frequency or turning off some unused peripherals.  

 Sleep Mode  

In Sleep mode, CPU stops working and the interrupt handling function is retained. The clock 

and reset of other peripheral modules can be set by software. This low - power mode is entered 

by the CPU by executing the specific instruction WFI, and the wake - up is triggered by interrupt.  
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 Stop Mode  

In Stop mode, the system RCH/XTH/PLL stop working (RCL/XTL remain active) and the 

interrupt handling function is retained. The clock and reset of other peripheral modules can be 

set by software. This low - power mode is entered by the CPU by executing the sp ecific 

instruction WFI, and the wake - up is triggered by interrupt.  

 Standby Mode  

In Standby mode, RTC keeps running, LPUART/LPTIM0 1 can be configured as active or inactive, 

and BKSRAM can be configured to be powered off or not.  

 DeepStandby Mode  

In DeepStandby mode, the internal low - speed clock stops working, the backup register is 

retained, and BKSRAM can be powered off or retained.  

5.3 Register Description  

Note: If XTL or RCL is selected as the system clock, the register of this PMU is not accessible.  

Register base address: 0x40B0_0100 

The PMU registers are listed below:  

Table 5- 2: List of PMU Registers 

Offset Address  Name Description  

0x00 PMU_MR PMU mode register  

0x04 PMU_PDWKCR Power- down wakeup control register  

0x08 PMU_PUSTCR Power- up settling time configuration register  

0x0C PMU_VDCR PDR/BOR/LVD configuration register  

0x14 PMU_SASR System auxiliary status register  

0x1C PMU_XTLCR XTL configuration register  
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Offset Address  Name Description  

0x20 PMU_RCLCR RCL configuration register  

0x24 PMU_FCCR Function clock control register  

0x28 PMU_FRCR Function reset control register  

0x50 PMU_CPR Configuration protection register  

 PMU Mode Register (PMU_MR)  

Offset address: 0x00  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:21 RSV -  -  Reserved 

20 IO_KEEP R/W 0 

IO state (in standby mode):  

0: analog high - impedance state  

1: IO remains in the state before 

power - down (but will change after 

wake- up) 

19 
LPTIM0_TRIGE

N 
R/W 0 

LPTIM0 TRIG input selection: 

0: configured by the system in 

normal run mode; input from PC3 

in Standby mode  

1: fixed input from PC3  

18 LPTIM0_INEN R/W 0 

LPTIM0 IN input selection:  

0: configured by the system in 

normal run mode; input from PC0 

in Standby mode  

1: fixed input from PC0  

17 LPUART1_INEN R/W 0 

LPUART1 IN input selection:  

0: configured by the system in 

normal run mode; input from PA2 

in Standby mode  

1: fixed input from PA2  

16 LPUART0_INEN R/W 0 

LPUART0 IN input selection:  

0: configured by the system in 

normal run mode; input from PC2 

in Standby mode  
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Bit  Name Attribute  Reset Value  Description  

1: fixed input from PC2  

15:9 RSV -  -  Reserved 

8 VOLTAGE_SEL R/W 0 

MLDO output voltage selection:  

0: 1.1- V output (adopting trimming 

value at 1.1 V) 

1: 0.9- V output (adopting trimming 

value at 0.9 V) 

7:5 RSV -  -  Reserved 

4 STDBY_EN R/W 0 

Standby mode enable:  

0: Standby mode disabled  

1: Standby mode enabled  

3 STOP_CLK_SEL R/W 0 

Stop mode clock selection:  

0: when entering Stop mode, 

switch to RCH first, and still use 

RCH on wakeup 

1: keep the working clock before 

entering Stop mode unchanged 

(e.g. PLL clock) 

2 BKSRAMOFF R/W 0 

BKSRAM and other logics power -

down control:  

0: BKSRAM, IWDT, LPUART01 and 

LPTIM0 1 not powered down  

0: BKSRAM, IWDT, LPUART01 and 

LPTIM0 1 powered down  

1:0 PMU_MODE R/W 0 

PMU mode register:  

İ ¿ƱŻ ŹƃķĻ 

İ ÃƬƃƝ ŹƃķĻ 

İ ÃƬĔŻķİǐ ŹƃķĻ ¼ƃǊĻƠ-

down mode  

İ BĻĻƝÃƬĔŻķİǐ ŹƃķĻ BĻĻƝ

power - down mode  

 Power - down Wakeup Control Register (PMU_PDWKCR)  

Offset address: 0x04  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31 IO_WK_CLR W -  

Clear the wakeup status bits of 

PA0/PA2/PC0/PC2/PC3/PC13. 

Note: Before clearing the wakeup 

status bit, it is required to make 

the wakeup enable bit invalid first, 

and then write 1 to clear all 

wakeup status flag bits.  

30 
RESETN_WK_F

LAG 
R 0 

External RESETN wakeup status 

bit (valid only in Standby & 

DeepStandby modes):  

0: not woken up by the RESETN 

pin 

1: woken up by the RESETN pin (in 

the case of single - pin wakeup), or 

possibly woken up by the RESETN 

pin (in the case of multiple - pin 

wakeup)  

Note: This bit is cleared by writing 

1 to bit [31].  

29 
PC13_WK_FLA

G 
R 0 

PC13 wakeup status bit (valid only 

in Standby & DeepStandby 

modes): 

0: not woken up by PC13  

1: woken up by PC13 (in the case 

of single - pin wakeup), or possibly 

woken up by PC13 (in the case of 

multiple - pin wakeup)  

Note: This bit is cleared by writing 

1 to bit [31].  

28 PC3_WK_FLAG R 0 

PC3 wakeup status bit (valid only 

in Standby & DeepStandby 

modes): 

0: not woken up by PC3  

1: woken up by PC3 (in the case of 

single- pin wakeup), or possibly 

woken up by PC3 (in the case of 

multiple - pin wakeup)  
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Bit  Name Attribute  Reset Value  Description  

Note: This bit is cleared by writing 

1 to bit [31].  

27 PC2_WK_FLAG R 0 

PC2 wakeup status bit (valid only 

in Standby & DeepStandby 

modes): 

0: not woken up by PC2  

1: woken up by PC2 (in the case of 

single- pin wakeup), or possibly 

woken up by PC2 (in the case of 

multiple - pin wakeup)  

Note: This bit is cleared by writing 

1 to bit [31].  

26 PC0_WK_FLAG R 0 

PC0 wakeup status bit (valid only 

in Standby & DeepStandby 

modes): 

0: not woken up by PC0  

1: woken up by PC0 (in the case of 

single- pin wakeup), or possibly 

woken up by PC0 (in the case of 

multiple - pin wakeup)  

Note: This bit is cleared by writing 

1 to bit [31].  

25 PA2_WK_FLAG R 0 

PA2 wakeup status bit (valid only 

in Standby & DeepStandby 

modes): 

0: not woken up by PA2  

1: woken up by PA2 (in the case of 

single- pin wakeup), or possibly 

woken up by PA2 (in the case of 

multiple - pin wakeup)  

Note: This bit is cleared by writing 

1 to bit [31].  

24 PA0_WK_FLAG R 0 

PA0 wakeup status bit (valid only 

in Standby & DeepStandby 

modes): 

0: not woken up by PA0  
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Bit  Name Attribute  Reset Value  Description  

1: woken up by PA0 (in the case of 

single- pin wakeup), or possibly 

woken up by PA0 (in the case of 

multiple - pin wakeup)  

Note: This bit is cleared by writing 

1 to bit [31].  

23:22 RSV -  -  Reserved 

21 PC13_WKEG R/W 0 

PC13 wakeup edge selection:  

0: rising- edge trigger  

1: falling - edge trigger  

20 PC3_WKEG R/W 0 

PC3 wakeup edge selection:  

0: rising- edge trigger  

1: falling - edge trigger  

19 PC2_WKEG R/W 0 

PC2 wakeup edge selection:  

0: rising- edge trigger  

1: falling - edge trigger  

18 PC0_WKEG R/W 0 

PC0 wakeup edge selection:  

0: rising- edge trigger  

1: falling - edge trigger  

17 PA2_WKEG R/W 0 

PA2 wakeup edge selection:  

0: rising- edge trigger  

1: falling - edge trigger  

16 PA0_WKEG R/W 0 

PA0 wakeup edge selection:  

0: rising- edge trigger  

1: falling - edge trigger  

15:14 RSV -  -  Reserved 

13 
LPUART1_WE

K 
R/W 0 

LPUART1 interrupt wakeup 

enable: 

0: wakeup event invalid  

1: wakeup event valid  

12 PC13_WKE R/W 0 

PC13 interrupt wakeup enable or 

TAMPER pin input enable: 

0: wakeup event invalid or 

TAMPER pin input disabled  

1: wakeup event valid or TAMPER 

pin input enabled  

11 PC3_WKE R/W 0 PC3 interrupt wakeup enable:  
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Bit  Name Attribute  Reset Value  Description  

0: wakeup event invalid  

1: wakeup event valid  

10 PC2_WKE R/W 0 

PC2 interrupt wakeup enable:  

0: wakeup event invalid  

1: wakeup event valid  

9 PC0_WKE R/W 0 

PC0 interrupt wakeup enable or 

TAMPER pin input enable: 

0: wakeup event invalid or 

TAMPER pin input disabled  

1: wakeup event valid or TAMPER 

pin input enabled  

8 PA2_WKE R/W 0 

PA2 interrupt wakeup enable or 

TAMPER pin input enable: 

0: wakeup event invalid or 

TAMPER pin input disabled  

1: wakeup event valid or TAMPER 

pin input enabled  

7 LPTIM1_WKE R/W 0 

LPTIM1 interrupt wakeup enable:  

0: wakeup event invalid  

1: wakeup event valid  

6 LPTIM0_WKE R/W 0 

LPTIM0 interrupt wakeup enable:  

0: wakeup event invalid  

1: wakeup event valid  

5 
LPUART0_WK

E 
R/W 0 

LPUART0 interrupt wakeup 

enable: 

0: wakeup event invalid  

1: wakeup event valid  

4 IWDT_WKE R/W 0 

IWDT interrupt wakeup enable:  

0: wakeup event invalid  

1: wakeup event valid  

3 
RTC_TAMP_W

KE 
R/W 0 

RTC TAMPER interrupt wakeup 

enable: 

0: wakeup event invalid  

1: wakeup event valid  

Note: In DeepStandby mode, it is 

woken up upon PC13 interrupt 

event. 
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Bit  Name Attribute  Reset Value  Description  

2 
RTC_ALARM_

WKE 
R/W 0 

RTC ALARM interrupt wakeup 

enable: 

0: wakeup event invalid  

1: wakeup event valid  

1 PA0_WKE R/W 0 

PA0 reset wakeup enable or 

TAMPER pin input enable: 

0: wakeup event invalid or 

TAMPER pin input disabled  

1: wakeup event valid or TAMPER 

input pin enabled  

0 RSTN_WKE R/W 0 

External pin reset wakeup enable 

(falling - edge trigger):  

0: wakeup event invalid  

1: wakeup event valid  

 Power - up Settling Time Configuration Register 

(PMU_PUSTCR) 

Offset address: 0x08  

Reset value: 0x0000 007F 

Bit  Name Attribute  Reset Value  Description  

31:7 RSV -  -  Reserved 

6:0 CNT_VALUE R/W ř X 

MLDO settling time setting:  

The default value is 128 clock 

cycles of 32 K (around 4 ms), and 

it can be set to 3 or less in the 

actual application.  

 PDR/BOR/LVD Configuration Register (PMU_VDCR)  

Offset address: 0x0C 

Reset value: 0x0000 A701 
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Bit  Name Attribute  Reset Value  Description  

31:24 RSV -  -  Reserved 

23 EN_PSWT R/W 0 

PSWT test selection signal: 

0: no PSW test signal output  

1: output PSW test signal  

Note: The output voltage of PSW 

is observed at the PA0 pin, which 

shall be configured for analog pin 

function.  

22:18 RSV -  -  Reserved 

17 LVD_INT_EN R/W 0 

LVD interrupt enable register:  

0: disabled 

1: enabled 

16 LVD_RST_EN R/W 0 

LVD reset enable register:  

0: disabled 

1: enabled 

15:12 LVDS R/W 4'hA 

LVD settings  

Refer to  

Table 5- 3 

11:8 BORS R/W ř 
BOR settings 

Refer to Table 5- 4 

7:6 PDRS R/W İ 

PDR settings 

Refer to Table 5- 5 

Note: It is not recommended to 

modify this register.  

5 RSV -  -  Reserved 

4 
LVD_FILTER_E

N 
R/W 0 

LVD filter enable bit:  

0: disabled 

1: enabled (2 clock cycles of 32 K)  

3 RSV R/W 0 Reserved 

2 LVD_EN R/W 0 

Low- voltage detection enable:  

0: disabled 

1: enabled 

1 BOR_EN R/W 0 

Brown - out reset control:  

0: BOR detection disabled, no 

reset generated  

1: BOR detection enabled, reset 

generated  
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Bit  Name Attribute  Reset Value  Description  

Note: This bit must be set to 1 

during use to enable the BOR 

detection reset.  

0 PDR_EN R/W 1 

Power- down reset control:  

0: PDR detection disabled, no 

reset generated  

1: PDR detection enabled, reset 

generated  

Note: This bit shall be held at 1 in 

run mode, and setting it to 0 is 

only permissible in test mode.  

 

Table 5- 3 : LVD (VDT) Settings 

Parameter  Symbol  Condition  Min.  Typ.  Max. Unit  

Operating 

current  
-  -  -  40 -  nA 

LVD trigger point  VLVD 

LVDS[3:0] = 0000 -  1.59 -  V 

LVDS[3:0] = 0001 -  1.68 -  V 

LVDS[3:0] = 0010 -  1.78 -  V 

LVDS[3:0] = 0011 -  1.88 -  V 

LVDS[3:0] = 0100 -  1.98 -  V 

LVDS[3:0] = 0101 -  2.08 -  V 

LVDS[3:0] = 0110 -  2.18 -  V 

LVDS[3:0] = 0111 -  2.28 -  V 

LVDS[3:0] = 1000 -  2.38 -  V 

LVDS[3:0] = 1001 -  2.48 -  V 

LVDS[3:0] = 1010 -  2.58 -  V 

LVDS[3:0] = 1011 -  2.67 -  V 

LVDS[3:0] = 1100 -  2.77 -  V 

LVDS[3:0] = 1101 -  2.87 -  V 

LVDS[3:0] = 1110 -  2.97 -  V 

LVDS[3:0] = 1111 -  3.07 -  V 
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Table 5- 4: BOR Settings 

Parameter  Symbol  Condition  Min.  Typ.  Max. Unit  

Operating 

current  
-  -  -  40 -  nA 

BOR trigger point  VBOR 

BORS[3:0] = 0000 -  1.56 -  V 

BORS[3:0] = 0001 -  1.66 -  V 

BORS[3:0] = 0010 -  1.75 -  V 

BORS[3:0] = 0011 -  1.85 -  V 

BORS[3:0] = 0100 -  1.95 -  V 

BORS[3:0] = 0101 -  2.05 -  V 

BORS[3:0] = 0110 -  2.14 -  V 

BORS[3:0] = 0111 -  2.24 -  V 

BORS[3:0] = 1000 -  2.34 -  V 

BORS[3:0] = 1001 -  2.43 -  V 

BORS[3:0] = 1010 -  2.53 -  V 

BORS[3:0] = 1011 -  2.63 -  V 

BORS[3:0] = 1100 -  2.73 -  V 

BORS[3:0] = 1101 -  2.83 -  V 

BORS[3:0] = 1110 -  2.92 -  V 

BORS[3:0] = 1111 -  3.02 -  V 

 

Table 5- 5: PDR Settings 

Parameter  Symbol  Condition  Min.  Typ.  Max. Unit  

Operating 

current  
-  -  -  40 -  nA 

PDR rising trigger 

point  
VPDR_R 

PDRS[1:0] = 00 -  1.57 -  V 

PDRS[1:0] = 01 -  1.77 -  V 

PDRS[1:0] = 10 -  1.87 -  V 

PDRS[1:0] = 11 -  1.97 -  V 

PDR falling 

trigger point  
VPDR_F 

PDRS[1:0] = 00 -  1.49 -  V 

PDRS[1:0] = 01 -  1.67 -  V 

PDRS[1:0] = 10 -  1.77 -  V 

PDRS[1:0] = 11 -  1.87 -  V 

PDR trigger point 

hysteresis 

voltage  

VPDR_HY 

PDRS[1:0] = 00 -  0.08 -  V 

PDRS[1:0] = 01 -  0.1 -  V 

PDRS[1:0] = 10 -  0.1 -  V 

PDRS[1:0] = 11 -  0.1 -  V 
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 System Auxiliary Status Register (PMU_SASR)  

Offset address: 0x14  

Reset value: 0x0000 0234 

Bit  Name Attribute  Reset Value  Description  

31:26 RSV -  -  Reserved 

25:24 TAMPERPIN_SEL R/W 0 

TAPMER pin input selection register:  

00: select PC13 as TAMPER pin 

01: select PA0 as TAMPER pin 

10: select PA2 as TAMPER pin 

11: select PC0 as TAMPER pin 

23:22 RSV -  0 Reserved 

21 PC5_ADCEN R/W 0 

PC5 pin function selection bit:  

0: support digital function (support 

5- V withstand voltage input)  

1: support ADC analog function 

(not support 5 - V withstand voltage 

input)  

20 PC4_ADCEN R/W 0 

PC4 pin function selection bit:  

0: support digital function (support 

5- V withstand voltage input)  

1: support ADC analog function 

(not support 5 - V withstand voltage 

input)  

19 RSV -  -  Reserved 

18:17 VBAT_DIV_SEL R/W 0 

VBAT voltage divider selection:  

00: 1/4 VBAT 

01: 1/3 VBAT 

10: 1/2 VBAT 

11: 2/3 VBAT 

16 VBAT_DIV_EN R/W 0 

VBAT voltage divider function 

enable: 

0: disabled 

1: enabled 

15:14 RSV -  -  Reserved 

13 LVD_FLAG R/W 0 LVD reset status flag bit:  
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Bit  Name Attribute  Reset Value  Description  

0: no reset occurred  

1: reset occurred  

Note: This bit is cleared by writing 1 

to the RST_FLAG_CLR bit, and is 

active only when LVD reset occurs 

on PMU. 

12 BOR_FLAG R/W 0 

BOR reset status flag bit:  

0: no reset occurred  

1: reset occurred  

Note: This bit is cleared by writing 1 

to the RST_FLAG_CLR bit, and is 

active only when BOR reset occurs 

on PMU. 

11 RSV -  -  Reserved 

10 XTL_RSTN_FLAG R 0 

XTL exception status flag bit:  

0: no exception occurred  

1: exception occurred  

Notes: 

1) This bit is cleared by writing 1 to 

the RST_FLAG_CLR bit. 

2) The XTL detection circuit function 

is recommended to be enabled only 

when XTL is used as the BBU 

module clock. After reset, the clock 

automatically switches to RCL. In 

addition, this status will be sent to 

the CPU core as an interrupt signal, 

sharing th e same interrupt number 

with the RTC TAMPER interrupt.  

9 CORE_PDN_FLAG R/W 1 

Core power - down reset status flag 

bit:  

0: no reset occurred  

1: reset occurred  

Note: This bit is cleared by writing 1 

to the RST_FLAG_CLR bit. 

8 RSV -  -  Reserved 

7 RST_FLAG_CLR W 0 Clear reset flag bit:  
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Bit  Name Attribute  Reset Value  Description  

0: not clear  

1: clear the reset flag  

6 XTL_DT_EN R/W 0 

XTL detection circuit enable:  

0: disabled 

1: enabled 

5 LVD_PMU_EN R/W 1 

Whether the LVD reset signal can 

reset PMU state machine:  

0: PMU state machine cannot be 

reset. 

1: PMU state machine can be reset.  

4 BOR_PMU_EN R/W 1 

Whether the BOR reset signal can 

reset PMU state machine:  

0: PMU state machine cannot be 

reset. 

1: PMU state machine can be reset.  

3 
EFC_LOW_VDD_

EN 
R/W 0 

Low voltage warning enable:  

0: low voltage warning disabled  

1: low voltage warning enabled  

2:1 RSV R/W İ Reserved 

0 BAT_SEL R/W 0 

External battery backup status 

register:  

0: no external battery backup power 

(only one main power supply for all 

system chips) 

1: external battery backup power 

exists (two external power supplies 

for system chip)  

If the external V DDH is abnormally 

powered off, the PDR_EN bit is 

recommended to be configured as 1. 

If the chip actively enters the low -

power mode and then V DDH is 

powered off, the PDR_EN bit is 

recommended to be configured as 0.  

If BAT_SEL = 1, PDR will not reset the 

BBU logic. 
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 XTL Configuration Register (PMU_XTLCR)  

Offset address: 0x1C 

Reset value: 0x0000 9240 

Bit  Name Attribute  Reset Value  Description  

31:17 RSV -  -  Reserved 

15:13 ISET R/W İ  Oscillator current  

12:10 RSET R/W İ  Bias resistance 

9:7 GSET R/W İ  Gain of oscillator  

6:4 FBRSET R/W İ  Feedback resistance 

3:2 RSV -  -  Reserved 

1 XTL_EN R/W 0 

XTL enable: 

0: disabled 

1: enabled 

0 LSCLK_SEL R/W 0 

Low- speed clock selection:  

0: RCL selected 

1: XTL selected 

 RCL Configuration Register (PMU_RCLCR)  

Offset address: 0x20  

Reset value: 0xXXXX XXXX 

Bit  Name Attribute  Reset Value  Description  

31:13 RSV -   -  Reserved 

12 RCL_TRIM_SEL R/W 1 

RCL trimming value selection bit:  

0: use the value saved in this 

register  

1: use the value read after EFC 

pre- fetch  

11:1 RSV -  -  Reserved 

0 RCL_PD R/W 0 
RCL enable: 

0: RCL enabled 
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Bit  Name Attribute  Reset Value  Description  

1: RCL disabled (not 

recommended)  

Note: RCL is also controlled by 

other logics. RCL is automatically 

disabled in DeepStandby mode 

while automatically enabled when 

there is an external wakeup.  

 Function Clock Control Register (PMU_FCCR)  

Offset address: 0x24  

Reset value: 0x0000 005F 

Bit  Name Attribute  Reset Value  Description  

31:7 RSV -  -  Reserved 

6 RTCEN R/W 1 

RTC module clock enable: 

0: disabled 

1: enabled 

5 RSV -  -  Reserved 

4 LPUART1EN R/W 1 

LPUART1 module clock enable: 

0: disabled 

1: enabled 

3 LPTIM1EN R/W 1 

LPTIM1 module clock enable:  

0: disabled 

1: enabled 

2 LPTIM0EN R/W 1 

LPTIM0 module clock enable:  

0: disabled 

1: enabled 

1 IWDTEN R/W 1 

IWDT module clock enable:  

0: disabled 

1: enabled 

0 LPUART0EN R/W 1 

LPUART0 module clock enable: 

0: disabled 

1: enabled 
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 Function Reset Control Register (PMU_FRCR)  

Offset address: 0x28  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:7 RSV -  -  Reserved 

6 RTCRST R/W 0 

RTC control register reset enable:  

0: disabled 

1: enabled 

5 RSV -  -  Reserved 

4 LPUART1RST R/W 0 

LPUART1 control register reset 

enable: 

0: disabled 

1: enabled 

3 LPTIM1RST R/W 0 

LPTIM1 control register reset 

enable: 

0: disabled 

1: enabled 

2 LPTIM0RST R/W 0 

LPTIM0 control register reset 

enable: 

0: disabled 

1: enabled 

1 IWDTRST R/W 0 

IWDT control register reset enable:  

0: disabled 

1: enabled 

0 LPUART0RST R/W 0 

LPUART0 control register reset 

enable: 

0: disabled 

1: enabled 

 Configuration Protection Register (PMU_CPR)  

Offset address: 0x50  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CONFIGEN R/W 0 

Configuration protection register:  

èƠŝƬĻ ř ;<B Ƭƃ ĻŻĔİųĻ ƬřĻ

PMU register write operation, only 

after which can write operation be 

performed on PMU - related 

configuration registers.  

èƠŝƬĻ ř F Ƭƃ ķŝƤĔİųĻ ƬřĻ

write operation to PMU register.  
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6 Reset and Clock Module (RCM)  

6.1 Clock Logic  
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Figure 6- 1: Clock Logic 

Four different sources can be used to drive the system clock:  

 ̧ High- precision internal RCH of 96 MHz  

 ̧ Internal RCL of 32 kHz  
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 ̧ External crystal XTL of 32.768 kHz  

 ̧ External crystal XTH 

There is an internal PLL for system, audio and USB clocks.  

The clock controller distributes the clocks coming from different oscillators to the core and the 

peripherals. It features a 96 MHz internal RC oscillator (RCH), an external high - speed crystal 

oscillator (XTH), a 32 kHz internal RC oscillator (RCL), a low - speed external crystal oscillator 

(XTL), a phase- locked loop (PLL), an XTH monitor, a clock prescaler, a clock multiplexer and a 

clock gating circuitry.  

AHB, APB and CortexTM- M4 are derived from the system clock (SYS_CLK), and the clock source 

of SYS_CLK can be XTH, RCH, PLL, or RCL/XTL with a low frequency of 32 kHz. The independent 

watchdog is clocked from a low - frequency RCL or XTL, and the RTC is clocked from RCL or XTL. 

Notes: 

 ̧ If audio support is required, PLL fractional frequency division can be configured.  

 ̧ For applications with strict EMC requirements (motor, etc.), PLL spread spectrum function 

can be enabled. 

6.2 Reset Logic  

There are two types of reset , defined as: 

 ̧ Power reset  

 ̧ System reset 
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6.2.1  Power Reset  

Power reset, also known as cold reset, resets all systems except for those in the backup domain. 

System reset will reset everything except for the backup domain, including the processor core 

and peripheral IPs. The backup domain reset affects only the back up domain. A reset can be 

triggered by external signal, internal event and reset generator.  

A power reset is generated when one of the following events occurs:  

 ̧ Power- on/power - down reset (POR/PDR) 

 ̧ Brown - out reset (BOR) 

 ̧ When exiting from Standby mode  

The power reset acts on registers except the backup domain. The power reset is active low and 

becomes inactive when the internal LDO power reference is ready to provide core voltage (e.g. 

1.1 V). The reset service routine vector is fixed at address 0xXXXX_ 0004 in the memory map.  

6.2.2  System Reset  

A system reset is generated when one of the following events occurs:  

 ̧ Power- on reset (POR) 

 ̧ External reset (RESETN) 

 ̧ M4 window watchdog counting termination (WWDT_RSTN)  

 ̧ Independent watchdog counting termination (IWDT_RSTN)  

 ̧ The SYSRESETREQ bit in Cortex - M4 interrupt application and reset control register is set 

to 1. 
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System reset will reset everything except for the backup domain, including the processor core 

and peripheral IPs. 

There are seven reset sources, all of which are active low. Each reset signal allows to re - run the 

CPU. Most registers will be reset again and the program counter (PC) will be remapped at 

address 0x0000 0000. 

Table 6- 6- 1: System Reset Source 

Reset Signal Name  Active Level  Description  

RESETN Low 
Global hardware reset pin: reset the whole chip 

(except BBU and other registers)  

POR_RSTN Low 1.1 V power - on reset: reset the whole chip  

BOR_RSTN Low Brown - out reset: reset the whole chip  

SOFT_RSTN Low Global soft reset control register: reset the system  

IWDT_RSTN Low Watchdog timer reset: reset the system  

WWDT_RSTN Low Window watchdog timer reset: reset the system  

Block reset signals Low Reset a single module 

 

Table 6- 6- 2: Reset Mode 

Reset Mode  Generation Condition  

POR & PDR 
Power on with V DDH (1.8 3.6 V) and internal core 

voltage.  

RESETN pin reset External RESETN pin inputs low level voltage.  

BOR VDDH drops below the V BOR threshold.  

LVD reset VDDH drops below the V LVD threshold.  

Window watchdog reset (WWDT)  -  

Independent watchdog reset (IWDT)  -  

Reset upon wakeup from power -

down mode  

By setting the reset generated by the power - down 

mode, the core wakes up from the reset state 

upon occurrence of the power - down wakeup 

event. 

Software reset  -  

Reset upon abnormal oscillation 

stop of external high - speed 

oscillator  

The abnormal oscillation stop of external high -

speed oscillator is detected.  
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6.3 Register Description  

Register base address: 0x4050_0000 

Table 6- 6- 3: List of RCM Registers 

Offset Address  Name Description  

0x000 RCM_CR0 Clock control register 0  

0x008 RCM_PLL0CFGR0 PLL0 configuration register 0  

0x00C RCM_PLL0CFGR1 PLL0 configuration register 1  

0x010 RCM_PLL0CFGR2 PLL0 configuration register 2  

0x020 RCM_PLLTSR PLL stabilization time setting register  

0x030 RCM_CFGR0 Clock configuration register 0  

0x034 RCM_CFGR1 Clock configuration register 1  

0x038 RCM_CFGR2 Clock configuration register 2  

0x040 RCM_CIFR Clock interrupt flag register  

0x044 RCM_CIER Clock interrupt enable register  

0x060 RCM_AHBCKENR AHB peripheral clock enable register  

0x06C RCM_APB0CKENR APB0 peripheral clock enable register  

0x070 RCM_APB1CKENR APB1 peripheral clock enable register  

0x07C RCM_AHBRSTR AHB peripheral reset enable register  

0x088 RCM_APB0RSTR APB0 peripheral reset enable register  

0x08C RCM_APB1RSTR APB1 peripheral reset enable register  

0x098 RCM_SOFTRSTR Software reset register  

0x0E0 RCM_RFR Reset flag register  

0x0E4 RCM_EXRSTCR External reset pin control register  

0x0F0 RCM_RCMPR RCM write protection register  

6.3.1  Clock Control Register 0 (RCM_CR0)  

Offset address: 0x000  

Reset value: 0x0020 0421 

Bit  Name Attribute  Reset Value  Description  

31:29 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

28 PLLSRC R/W 0 

PLL0 input clock selection:  

0: RCH selected as PLL0 input clock 

1: XTH selected as PLL0 input clock  

Note: It can be configured only 

when PLL0 is disabled. 

27:26 RSV -  -  Reserved 

25 PLL0STB R 0 

PLL0 stabilization flag:  

0: unstable  

1: stable 

24 PLL0EN R/W 0 

PLL0 enable: 

0: disabled 

1: enabled 

23:22 XTH_SF R/W 0 

XTH oscillation frequency selection 

(SF0, SF1): 

2'b00: 1 4 MHz 

2'b01: 4.1 12 MHz 

2'b10: 12.1 24 MHz 

2'b11: 24.1 48 MHz 

21:20 XTHSS R/W İ 

XTH stabilization time selection:  

İ ıǐıųĻƤ 

İ ıǐıųĻƤ 

İ ıǐıųĻƤ 

İ ıǐıųĻƤ 

19 RSV -  -  Reserved 

18 XTH_BYP R/W 0 

XTH bypass selection: 

1: external crystal not required, 

clock input directly from pin  

0: out from XTH  

17 XTH_STB R 0 

XTH stabilization flag:  

1: stable 

0: unstable  

16 XTH_EN R/W 0 

XTH enable: 

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

15:14 XTH_SFRB R/W 0 

XTH feedback resistance selection:  

The resistance configuration signal 

is of the following correspondence:  

00: 500 kʢ 

01: 100 kʢ 

1X: HiZ 

13:11 RSV -  -  Reserved 

10 RCH_STB R 1 

Internal RCH stabilization flag:  

1: RCH is stable, can be used for 

internal circuit.  

0: RCH is not stable, can not be used 

for internal circuit.  

9:8 RCHSS R/W İ 

Internal RCH stabilization time 

selection: 

11: 256 cycles 

10: 64 cycles 

01: 16 cycles 

00: 4 cycles 

Note: This value can be reduced in 

Stop mode to speed up the wakeup 

time. 

7:6 RSV -  -  Reserved 

5:4 XTLSS R/W ř 

External XTL stabilization time 

selection: 

İ ıǐıųĻƤ 

İ ıǐıųĻƤ 

İ ıǐıųĻƤ 

İ ıǐıųĻƤ 

3 
XTH_RST_INT_E

N 
R/W 0 

Enable reset or interrupt upon XTH 

exception:  

0: disabled 

1: enabled 

Note: This register will not be reset 

by the XTH exception. The register 

value shall be cleared by writing 0 

to clear the oscillation stop 

interrupt.  
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Bit  Name Attribute  Reset Value  Description  

2 XTH_STOP_SEL R/W 0 

XTH exception status selection:  

0: interrupt generated upon clock 

exception  

1: reset generated upon clock 

exception  

Note: This register will not be reset 

by the XTH exception. The register 

value shall be cleared by writing 0.  

1 XTH_MEN R/W 0 

XTH monitoring enable:  

0: disabled 

1: enabled 

0 RCH_EN R/W 1 

Internal RCH enable: 

0: disabled 

1: enabled 

Note: When the system enters 

Standby or DeepStandby mode, 

RCH will automatically turn off.  

6.3.2  PLL0 Configuration Register 0 (RCM_PLL0CFGR0)  

Offset address: 0x008  

Reset value: 0x0000 8290 

Bit  Name Attribute  Reset Value  Description  

31:21 SSRATE R/W 0 Spread spectrum slope setting  

20:15 PLL0_DM R/W ř PLL0_DM signal 

14:5 PLL0_DN R/W ř 

PLL0_DM signal: the value written 

shall be greater than or equal to 

16. 

4:2 PLL0_DP R/W ř PLL0_DP signal 

1 PLL0_BYP R/W 0 

PLL0 bypass control signal:  

0: clock signal comes from PLL 

VCO 

1: PLL VCO bypassed and clock 

signal comes from REF CLK 
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Bit  Name Attribute  Reset Value  Description  

0 PLL0_CFGEN R/W 0 

PLL0 configuration enable (with 

parameter change):  

0: without parameter change  

1: with configuration change  

Note: After the PLL parameter 

configuration is changed, enable 

this bit and wait for the PLL to 

stabilize before switching the PLL 

clock. 

Notes: 

1. For integer frequency division, the formula of PLL0 output clock is as follows:  

fCLKO = frefclk * PLL0_DN / (PLL0_DM * PLL0_DP) 

2. For fractional frequency division, the formula of PLL0 output clock is as follows:  

fCLKO = frefclk * (PLL0_DN + PLLl0_FRAC / 224) / (PLL0_DM * PLL0_DP) 

3. For the above two formulas, t he frequency of (f refclk * PLL0_DN/PLL0_DM) shall be greater 

than 300 MHz  and less than 600 MHz . 

6.3.3  PLL0 Configuration Register 1 (RCM_PLL0CFGR1)  

Offset address: 0x00C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:26 RSV -  -  Reserved 

25:24 SSC_MODE R/W 0 

PLL0 spread spectrum mode 

selection: 

İ ųƃǊĻƠ ƤƝƠĻĔķ ƤƝĻıƬƠƱŹ 

İ ıĻŻƬĻƠ ƤƝƠĻĔķ ƤƝĻıƬƠƱŹ 

İ ƱƝƝĻƠ ƤƝƠĻĔķ ƤƝĻıƬƠƱŹ 

İ ƠĻƤĻƠǉĻķ 
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Bit  Name Attribute  Reset Value  Description  

23:0 SLOPE R/W 0 
Slope factor of PLL0 spread 

spectrum  

 

6.3.4  PLL0 Configuration Register 2 (RCM_PLL0CFGR2)  

Offset address: 0x010  

Reset value: 0x0800 0000 

Bit  Name Attribute  Reset Value  Description  

31:30 RSV -  -  Reserved 

29:26 COUNT R/W ř 

PLL control signal : 

COUNT[0]: dithering mode enable 

(1: enabled)  

COUNT[1]: PLL fractional part logic 

reset control (1: fractional part 

logic reset; 0: fractional part logic 

reset release); in fractional mode 

and spread spectrum mode, this bit 

is written as 0.  

COUNT[3:2]: reserved 

25:24 MODE R/W 0 

Operation mode selection:  

İ ŝŻƬĻőĻƠ ŹƃķĻ 

İ ŐƠĔıƬŝƃŻĔų ŹƃķĻ 

İ ƤƝƠĻĔķ ƤƝĻıƬƠƱŹ ŹƃķĻ 

İ ƠĻƤĻƠǉĻķ 

23:0 FRAC R/W 0 PLL0 fractional division factor  

6.3.5  PLL Stabilization Time Setting Register (RCM_PLLTSR)  

Offset address: 0x020  

Reset value: 0x0000 2EE0 

Bit  Name Attribute  Reset Value  Description  

31:17 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

16 PLL_LT_EN R/W 0 

PLL output clock:  

0: the software waits for PLL0STB 

or PLL1STB before switching the 

system clock to PLL (software 

waiting)  

1: PLL stabilizes before outputting 

clock to be applied to the system  

Note: This bit shall be set to 1 if PLL 

is selected as the system clock in 

Stop mode and it is expected to be 

kept after wakeup.  

15:0 PLL_LT R/W ř FF 

PLL lock time setting register:  

ř FF ķ

corresponds to PLL lock time of 0.5 

ms (counting with 24 MHz clock)  

6.3.6  Clock Configuration Register 0 (RCM_CFGR0)  

Offset address: 0x030  

Reset value: 0x0000 80C0 

Bit  Name Attribute  Reset Value  Description  

31:28 I2S_DIV R/W 0 

I2S_MCLK clock division factor:  

İ ǏǏǏ ŻƃƬ ķŝǉŝķĻķ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

27:21 RSV -  -  Reserved 

20 I2S_SRC R/W 0 
I2S clock source selection: 

0: PLL0 clock output as I2S clock  
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Bit  Name Attribute  Reset Value  Description  

1: external pin I2S_MCLK input 

clock as I2S clock 

19:16 APB1_DIV R/W 0 

APB1 clock division factor:  

İ ǏǏǏ ŻƃƬ ķŝǉŝķĻķ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

15:12 APB0_DIV R/W İ  

APB0 clock division factor:  

İ ǏǏǏ ŻƃƬ ķŝǉŝķĻķ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

11:8 AHB_DIV R/W 0 

AHB clock division factor:  

İ ǏǏǏ ŻƃƬ ķŝǉŝķĻķ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

7:6 RCH_DIV R/W İ 

Internal RCH division factor:  

At power - on prefetch, RCH (96 

MHz) is divided by a fixed factor of 

4 to generate 24 MHz clocks.  

İ ķŝǉŝķĻķ İǐ 
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Bit  Name Attribute  Reset Value  Description  

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

Note: Normal operation is 

performed with 24 MHz clock.  

5: 4 RSV -  -  Reserved 

3:2 SYS_SWS R İ 

System clock switching status:  

İ ¿<^ ƤĻųĻıƬĻķ ĔƤ ƤǐƤƬĻŹ

clock 

İ íÊ^ ƤĻųĻıƬĻķ ĔƤ ƤǐƤƬĻŹ

clock 

İ ¼ss ƃƱƬƝƱƬ ıųƃıů ƤĻųĻıƬĻķ

as system clock 

İ ů^ǘ ¿<s ƃƠ íÊs ƤĻųĻıƬĻķ

as system clock 

Note: There exists the case that 

XTH is not available and it is 

switched to RCH. 

1:0 SYS_SW R/W İ 

System clock switching:  

İ ¿<^ ƤĻųĻıƬĻķ ĔƤ ƤǐƤƬĻŹ

clock 

İ íÊ^ ƤĻųĻıƬĻķ ĔƤ ƤǐƤƬĻŹ

clock 

İ ¼ss ƃƱƬƝƱƬ ıųƃıů ƤĻųĻıƬĻķ

as system clock 

İ ů^ǘ ¿<s ƃƠ íÊs ƤĻųĻıƬĻķ

as system clock 

6.3.7  Clock Configuration Register 1 (RCM_CFGR1)  

Offset address: 0x034  

Reset value: 0xFF04 2002 

Bit  Name Attribute  Reset Value  Description  

31:28 USART7_DIV R/W řX 
USART7 clock division factor 

(based on PCLK1 clock): 
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Bit  Name Attribute  Reset Value  Description  

İ ƠĻƤĻƠǉĻķ 

İ ķŝǉŝķĻķ İǐ 

 

İ ķŝǉŝķĻķ İǐ 

27:24 USART6_DIV R/W řX 

USART6 clock division factor 

(based on PCLK0 clock): 

İ ƠĻƤĻƠǉĻķ 

İ ķŝǉŝķĻķ İǐ 

 

İ ķŝǉŝķĻķ İǐ 

23:21 RSV -  -  Reserved 

20 TIM_CLK_SEL1 R/W 0 

Select clock source for 

TIM0/1/2/3/4/7/8/9 (TIM14/15/16 

clock source is always PCLK1): 

0: PCLK1 selected 

1: SYSPLL selected 

19 RSV -  -  Reserved 

18:16 
USB_DIV 

(48M_DIV) 
R/W İ  

Set division factor for USB module 

operating clock (if USB is used, 

appropriate division factor must 

be configured to generate 48 MHz 

clock): 

İ ŻƃƬ ķŝǉŝķĻķ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

15 RSV -  -  Reserved 

14:12 MCO1_DIV R/W İ  

MCO1 division factor:  

İ ŻƃƬ ķŝǉŝķĻķ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 
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Bit  Name Attribute  Reset Value  Description  

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

11 MCO1_DIV_EN R/W 0 

MCO1 prescaler enable: 

0: disabled 

1: enabled 

10:8 MCO1 R/W İ  

MCO1 clock output:  

İ ¿<^ Baç Ļ ő y^ǘ

selected to be output onto MCO1 

pin (PC9) 

İ íÊ^ ƤĻųĻıƬĻķ Ƭƃ İĻ ƃƱƬƝƱƬ

onto MCO1 pin (PC9) 

İ ųƃǊ- speed clock (RCL or 

XTL) selected to be output onto 

MCO1 pin (PC9) 

İ íÊs ƤĻųĻıƬĻķ Ƭƃ İĻ ƃƱƬƝƱƬ

onto MCO1 pin (PC9) 

İ ¼ss ıųƃıů ƤĻųĻıƬĻķ Ƭƃ İĻ

output onto MCO1 pin (PC9)  

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ  ^; ıųƃıů ƤĻųĻıƬĻķ Ƭƃ İĻ

output onto MCO1 pin (PC9)  

7 MCO0_DIV_EN R/W 0 

MCO0 prescaler enable: 

0: disabled 

1: enabled 

6:4 MCO0_DIV R/W İ  

MCO0 division factor:  

İ ŻƃƬ ķŝǉŝķĻķ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

İ ķŝǉŝķĻķ İǐ 

3 RSV -  -  Reserved 

2:0 MCO0 R/W İ  MCO0 clock output:  
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Bit  Name Attribute  Reset Value  Description  

İ ¿<^ Baç Ļ ő y^ǘ

selected to be output onto MCO0 

pin (PA8) 

İ íÊ^ ƤĻųĻıƬĻķ Ƭƃ İĻ ƃƱƬƝƱƬ

onto MCO0 pin (PA8)  

İ ųƃǊ- speed clock (RCL or 

XTL) selected to be output onto 

MCO0 pin (PA8) 

İ íÊs ıųƃıů ƤĻųĻıƬĻķ Ƭƃ İĻ

output onto MCO0 pin (PA8)  

İ ¼ss ıųƃıů ƤĻųĻıƬĻķ Ƭƃ İĻ

output onto MCO0 pin (PA8)  

İ ƠĻƤĻƠǉĻķ 

İ ¿<s ıųƃıů ƤĻųĻıƬĻķ Ƭƃ İĻ

output onto MCO0 pin (PA8)  

İ  ^; ıųƃıů ƤĻųĻıƬĻķ Ƭƃ İĻ

output onto MCO0 pin (PA8)  

6.3.8  Clock Configuration Register 2 (RCM_CFGR2)  

Offset address: 0x038  

Reset value: 0x0000 00FF 

Bit  Name Attribute  Reset Value  Description  

31:10 RSV -  -  Reserved 

9 LPUART_DIVEN R/W 0 

LPUART prescaler clock: 

0: disabled 

1: enabled 

8:0 LPUART_DIV R/W řXX 

LPUART0/1 prescaler division 

factor (based on PCLK0 clock):  

Prescaler clock is:  

PCLK0 / (LPUART_DIV + 1) 

6.3.9  Clock Interrupt Flag Register (RCM_CIFR)  

Offset address: 0x040  
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Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7 CSSF R/W 0 

Clock security system interrupt 

flag. Writing 1 to clear the 

interrupt.  

0: XTH is normal 

1: XTH output failure  

6:5 RSV -  -  Reserved 

4 PLL0RDYF R/W 0 

PLL0 clock ready interrupt flag. 

Writing 1 clears this interrupt.  

0: PLL0 ready interrupt disabled  

1: PLL0 ready interrupt enabled  

3 HSERDYF R/W 0 

XTH ready interrupt flag. Writing 1 

clears this interrupt.  

0: XTH ready interrupt disabled  

1: XTH ready interrupt enabled  

2 RSV -  -  Reserved 

1 LSERDYF R/W 0 

XTL ready interrupt flag. Writing 1 

clears this interrupt.  

0: XTL ready interrupt disabled  

1: XTL ready interrupt enabled  

0 RSV -  -  Reserved 

6.3.10  Clock Interrupt Enable Register (RCM_CIER)  

Offset address: 0x044  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7 CSSIE R/W 0 

Clock security system interrupt 

enable: 

0: disabled 

1: enabled 

6:5 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

4 PLL0RDYIE R/W 0 

PLL0 ready interrupt enable:  

0: disabled 

1: enabled 

3 HSERDYIE R/W 0 

XTH ready interrupt enable:  

0: disabled 

1: enabled 

2 RSV -  -  Reserved 

1 LSERDYIE R/W 0 

XTL ready interrupt enable  

0: disabled 

1: enabled 

0 RSV -  -  Reserved 

6.3.11  AHB Peripheral Clock Enable Register (RCM_AHBCKENR)  

Offset address: 0x060  

Reset value: 0x0000 F911 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15 GPIODEN R/W 1 

GPIOD module clock enable: 

0: disabled 

1: enabled 

14 GPIOCEN R/W 1 

GPIOC module clock enable: 

0: disabled 

1: enabled 

13 GPIOBEN R/W 1 

GPIOB module clock enable: 

0: disabled 

1: enabled 

12 GPIOAEN R/W 1 

GPIOA module clock enable: 

0: disabled 

1: enabled 

11 EFCEN R/W 1 

EFC module clock enable 

(generally not modified):  

0: disabled 

1: enabled 

10 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

9 SRAM1EN R/W 0 

SRAM1 controller clock enable:  

0: disabled 

1: enabled 

8 SRAM0EN R/W 1 

SRAM0 controller clock enable:  

0: disabled 

1: enabled 

7:6 RSV -  -  Reserved 

5 DMA0EN R/W 0 

DMA0 controller clock enable:  

0: disabled 

1: enabled 

4 CRCEN R/W 1 

CRC controller clock enable:  

0: disabled 

1: enabled 

3 AESEN R/W 0 

AES module clock enable: 

0: disabled 

1: enabled 

2 CORDICEN R/W 0 

CORDIC module clock enable: 

0: disabled 

1: enabled 

1 RSV -  -  Reserved 

0 USB0EN R/W 1 

USB0 (device) controller clock 

enable: 

0: disabled 

1: enabled 

6.3.12  APB0 Peripheral Clock Enable Register 

(RCM_APB0CKENR) 

Offset address: 0x06C 

Reset value: 0x0000 0040 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15 I2C2EN R/W 0 

I2C2 controller clock enable:  

0: disabled 

1: enabled 

14 I2C1CEN R/W 0 

I2C1 controller clock enable:  

0: disabled 

1: enabled 

13 DACCEN R/W 0 

DAC controller clock enable:  

0: disabled 

1: enabled 

12 TIM5EN R/W 0 

TIM5 controller clock enable:  

0: disabled 

1: enabled 

11 TRNGEN R/W 0 

TRNG controller clock enable:  

0: disabled 

1: enabled 

10:9 RSV -  -  Reserved 

8 CAN0EN R/W 0 

CAN0 controller clock enable:  

0: disabled 

1: enabled 

7 RSV -  -  Reserved 

6 WWDTEN R/W 1 

WWDT controller clock enable:  

0: disabled 

1: enabled 

5 USART6EN R/W 0 

USART6 controller clock enable:  

0: disabled 

1: enabled 

4 UART2EN R/W 0 

UART2 controller clock enable:  

0: disabled 

1: enabled 

3:0 RSV -  -  Reserved 

6.3.13  APB1 Peripheral Clock Enable Register 

(RCM_APB1CKENR) 

Offset address: 0x070  
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Reset value: 0x0008 0000 

Bit  Name Attribute  Reset Value  Description  

31:22 RSV -  -  Reserved 

21 TIM9EN R/W 0 

TIM9EN controller clock enable:  

0: disabled 

1: enabled 

20 TIM8EN R/W 0 

TIM8 controller clock enable:  

0: disabled 

1: enabled 

19 UART0EN R/W 1 

UART0 controller clock enable:  

0: disabled 

1: enabled 

Note: If TIM8 is to be enabled, this 

bit also shall be written with 1.  

18 UART1EN R/W 0 

UART1 controller clock enable:  

0: disabled 

1: enabled 

17 UART3EN R/W 0 

UART3 controller clock enable:  

0: disabled 

1: enabled 

16 USART7EN R/W 0 

USART7 controller clock enable:  

0: disabled 

1: enabled 

15 I2SEN R/W 0 

I2S controller clock enable:  

0: disabled 

1: enabled 

14 TIM4EN R/W 0 

TIM4EN controller clock enable:  

0: disabled 

1: enabled 

13 TIM3EN R/W 0 

TIM3 controller clock enable:  

0: disabled 

1: enabled 

12 TIM2EN R/W 0 

TIM2EN controller clock enable:  

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

11 TIM1EN R/W 0 

TIM1 controller clock enable:  

0: disabled 

1: enabled 

10 TIM16EN R/W 0 

TIM16EN controller clock enable:  

0: disabled 

1: enabled 

9 TIM15EN R/W 0 

TIM15 controller clock enable:  

0: disabled 

1: enabled 

8 TIM14EN R/W 0 

TIM14 controller clock enable:  

0: disabled 

1: enabled 

7 ADCC1EN R/W 0 

ADCC1 module clock enable: 

0: disabled 

1: enabled 

6 ADCC0EN R/W 0 

ADCC0 module clock enable: 

0: disabled 

1: enabled 

5 TIM7EN R/W 0 

TIM7 controller clock enable:  

0: disabled 

1: enabled 

4 TIM0EN R/W 0 

TIM0 controller clock enable:  

0: disabled 

1: enabled 

3 I2C0EN R/W 0 

I2C0 controller clock enable:  

0: disabled 

1: enabled 

2 SPI2EN R/W 0 

SPI2 controller clock enable:  

0: disabled 

1: enabled 

1 SPI1EN R/W 0 

SPI1 controller clock enable:  

0: disabled 

1: enabled 

0 SPI0EN R/W 0 

SPI0 controller clock enable:  

0: disabled 

1: enabled 
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6.3.14  AHB Peripheral Reset Enable Register (RCM_AHBRSTR)  

Offset address: 0x07C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:21 RSV -  -  Reserved 

20 LOCKUP_EN R/W 0 

M4 LOCKUP reset enable: 

0: disabled 

1: enabled (a lockup reset will 

reset the system)  

Note: This bit is only affected by 

POR and PDR, other resets do not 

reset the value of this bit.  

19:16 RSV -  -  Reserved 

15 GPIODRST R/W 0 

GPIOD module reset enable: 

0: disabled 

1: enabled 

14 GPIOCRST R/W 0 

GPIO controller reset enable:  

0: disabled 

1: enabled 

13 GPIOBRST R/W 0 

GPIOB controller reset enable:  

0: disabled 

1: enabled 

12 GPIOARST R/W 0 

GPIOA control register reset 

enable: 

0: disabled 

1: enabled 

11:10 RSV -  -  Reserved 

9 SRAM1RST R/W 0 

SRAM1 controller reset enable:  

0: disabled 

1: enabled 

8 SRAM0RST R/W 0 

SRAM0 control register reset 

enable: 

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

5 DMAC0RST R/W 0 

DMAC0 control register reset 

enable: 

0: disabled 

1: enabled 

4 CRCRST R/W 0 

CRC controller reset enable:  

0: disabled 

1: enabled 

3 AESRST R/W 0 

AES controller reset enable:  

0: disabled 

1: enabled 

2 CORDICRST R/W 0 

CORDIC control register reset 

enable: 

0: disabled 

1: enabled 

1 RSV -  -  Reserved 

0 USB0RST R/W 0 

USB0 controller reset enable:  

0: disabled 

1: enabled 

6.3.15  APB0 Peripheral Reset Enable Register (RCM_APB0RSTR)  

Offset address: 0x088  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15 I2C2RST R/W 0 

I2C2 controller reset enable:  

0: disabled 

1: enabled 

14 I2C1RST R/W 0 

I2C1 controller reset enable:  

0: disabled 

1: enabled 

13 DACCRST R/W 0 

DAC controller reset enable:  

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

12 TIM5RST R/W 0 

TIM5 controller reset enable:  

0: disabled 

1: enabled 

11 TRNGRST R/W 0 

TRNG control register reset 

enable: 

0: disabled 

1: enabled 

10:9 RSV -  -  Reserved 

8 CAN0RST R/W 0 

CAN0 controller reset enable:  

0: disabled 

1: enabled 

7 RSV -  -  Reserved 

6 WWDTRST R/W 0 

WWDT control register reset 

enable: 

0: disabled 

1: enabled 

5 USART6RST R/W 0 

USART6 controller reset enable:  

0: disabled 

1: enabled 

4 UART2RST R/W 0 

UART2 controller reset enable:  

0: disabled 

1: enabled 

3:0 RSV -  -  Reserved 

6.3.16  APB1 Peripheral Reset Enable Register (RCM_APB1RSTR)  

Offset address: 0x08C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:22 RSV -  -  Reserved 

21 TIM9RST R/W 0 

TIM9 controller reset enable:  

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

20 TIM8RST R/W 0 

TIM8 controller reset enable:  

0: disabled 

1: enabled 

19 UART0RST R/W 0 

UART0 controller reset enable:  

0: disabled 

1: enabled 

18 UART1RST R/W 0 

UART1 controller reset enable:  

0: disabled 

1: enabled 

17 UART3RST R/W 0 

UART3 controller reset enable:  

0: disabled 

1: enabled 

16 USART7RST R/W 0 

USART7 controller reset enable:  

0: disabled 

1: enabled 

15 I2SRST R/W 0 

I2S controller reset enable:  

0: disabled 

1: enabled 

14 TIM4RST R/W 0 

TIM4 controller reset enable:  

0: disabled 

1: enabled 

13 TIM3RST R/W 0 

TIM3 controller reset enable:  

0: disabled 

1: enabled 

12 TIM2RST R/W 0 

TIM2 controller reset enable:  

0: disabled 

1: enabled 

11 TIM1RST R/W 0 

TIM1 controller reset enable:  

0: disabled 

1: enabled 

10 TIM16RST R/W 0 

TIM16 controller reset enable:  

0: disabled 

1: enabled 

9 TIM15RST R/W 0 

TIM15 controller reset enable:  

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

8 TIM14RST R/W 0 

TIM14 controller reset enable:  

0: disabled 

1: enabled 

7 ADCC1RST R/W 0 

ADCC1 reset enable: 

0: disabled 

1: enabled 

6 ADCC0RST R/W 0 

ADCC0 reset enable: 

0: disabled 

1: enabled 

5 TIM7RST R/W 0 

TIM7 controller reset enable:  

0: disabled 

1: enabled 

4 TIM0RST R/W 0 

TIM0 controller reset enable:  

0: disabled 

1: enabled 

3 I2C0RST R/W 0 

I2C0 reset enable: 

0: disabled 

1: enabled 

2 SPI2RST R/W 0 

SPI2 controller reset enable:  

0: disabled 

1: enabled 

1 SPI1RST R/W 0 

SPI1 controller reset enable:  

0: disabled 

1: enabled 

0 SPI0RST R/W 0 

SPI0 controller reset enable:  

0: disabled  

1: enabled 

6.3.17  Software Reset Register (RCM_SOFTRSTR)  

Offset address: 0x098  

Reset value: 0x0000 0001 

Bit  Name Attribute  Reset Value  Description  

31:0 SOFTRST R/W 1 Software reset register:  
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when this bit is written with 

32'hA5A5_4321, a software reset 

will be generated to reset the CPU 

and all IPs on the AHB/APB bus. 

Also, the eFlash address will be 

remapped (to 1).  

When reading:  

0: the system is about to perform a 

software reset.  

1: the system does not perform a 

software reset.  

When writing:  

ř  Ĕ software reset is 

generated  

Other values: no software reset 

generated  

Note: Generally not used.  

6.3.18  Reset Flag Register (RCM_RFR)  

Offset address: 0x0E0 

Reset value: 0x0000 0003 

Bit  Name Attribute  Reset Value  Description  

31:17 RSV -  -  Reserved 

16 RSTM W 0 

Reset flag clear: 

0: not clear  

1: clear 

15:11 RSV -  -  Reserved 

10 LOCKUPRSTF R 0 

LOCKUP reset status flag:  

0: no reset occurred  

1: reset occurred  

9 LVDRSTF R 0 

LVD status flag:  

0: no reset occurred  

1: reset occurred  

8 SYSSOFTRSTF R 0 
System software reset status flag:  

0: no reset occurred  
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Bit  Name Attribute  Reset Value  Description  

1: reset occurred  

7 BORRSTF R 0 

BOR status flag: 

0: no reset occurred  

1: reset occurred  

6 XTHRSTF R 0 

XTH clock reset status flag:  

0: no reset occurred  

1: reset occurred  

5 WWDTRSTF R 0 

Window watchdog reset status 

flag: 

0: no reset occurred  

1: reset occurred  

4 IWDTRSTF R 0 

Independent watchdog reset 

status flag:  

0: no reset occurred  

1: reset occurred  

3 SOFTRSTF R 0 

M4 software reset status flag:  

0: no reset occurred  

1: reset occurred  

2 PINRSTF R 0 

External pin RESETN reset status 

flag: 

0: no reset occurred  

1: reset occurred  

1 PORRSTF R 1 

POR & PDR or core BOR status 

flag bit:  

0: no reset occurred  

1: reset occurred  

0 RSV R 1 Reserved 

Note: This register can only be reset by POR.  

6.3.19  External Reset Control Register (RCM_EXRSTCR)  

Offset address: 0x0E4 

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:2 RSV -  -  Reserved 

1 RESETN_DISABLE R/W 0 

External reset enable:  

1: disabled 

0: enabled 

Note: As the reset is disabled, 

PD13 can be used as a normal 

GPIO input. 

0 EXT_FILTER_EN R/W 0 

External reset filter enable:  

1: enabled 

0: disabled 

6.3.20  RCM Configuration Protection Register (RCM_RCMPR)  

Offset address: 0x0F0  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 RCMPR R/W 0 

RCM register write protection:  

Write 0xA5A5_5A5A to this 

register to enable write operation 

of RCM register, and write other 

values to disable write operation. 

After configuring the RCM clock 

reset configuration register, it is 

recommended to write other 

values to disable the write 

operation and protect each 

configured RCM register value.  

 

When reading:  

0: write operation disabled  

1: write operation enabled  

 

When writing:  

ř    ǊƠŝƬĻ ƃƝĻƠĔƬŝƃŻ

enabled 
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Bit  Name Attribute  Reset Value  Description  

Other values: write operation 

disabled 
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7 Y¼a¢ 

7.1 Overview  

GPIO contains general data input and output interfaces, which can be shared with other 

functional pins, depending on the chip configuration. With these data interfaces, any number 

of pins can be configured as interrupt signal inputs . 

7.2 Main Features  

 ̧ The direction of any I/O port can be configured by software.  

 ̧ Each input pin can be configured with edge or level trigger for the interrupt.  

 ̧ Input filter  

7.3 Functional Description  

 GPIO Input and Output  

Generate output signal and synchronize input signal.  

 GPIO Interrupt Generation  

Capture the input signal and generate an interrupt. In the case of filtering being disabled, the 

level detection interrupt can be triggered without clock.  

7.4 Register Description  

GPIOA register base address: 0x4010_0000 

GPIOB register base address: 0x4010_0400 

GPIOC register base address: 0x4010_0800 
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GPIOD register base address: 0x4010_0C00 

The registers are listed below:  

Table 7- 1: List of GPIO Registers 

Offset Address  Name Description  

0x00 GPIOx_MODE Function mode register  

0x04 GPIO_SET Output set register  

0x08 GPIO_CLR Output clear register  

0x0C GPIO_ODATA Output data register  

0x10 GPIO_IDATA Input data register  

0x14 GPIO_IEN Interrupt enable register  

0x18 GPIO_IS Interrupt trigger mode register  

0x1C GPIO_IBE Interrupt edge - trigger mode register  

0x20 GPIO_IEV Interrupt level - trigger setting register  

0x24 GPIO_IC Interrupt clear register  

0x28 GPIO_RIS Raw interrupt status register  

0x2C GPIO_MIS Masked interrupt status register  

0x30 GPIO_DBEN Filter enable register  

0x34 GPIO_DBL Filter length register  

0x38 GPIO_LOCK Configuration lock register  

0x3C GPIO_IM Input mode register  

0x40 GPIO_PULL Pull- up/down register  

0x48 GPIO_SR Driving speed register  

0x4C GPIO_DS Driving capability register  

0x50 GPIO_AFL Alternate function low register  

0x54 GPIO_AFH Alternate function high register  

Registers are detailed in the following sections.  

 Function Mode Register (GPIOx_MODE)  

Offset address: 0x00  

Reset value for GPIOA: 0xABFF FFFF 

Reset value for GPIOB: 0xFFFF FE8F 
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Reset value for GPIOC/GPIOD: 0xFFFF FFFF 

Bit  Name Attribute  Reset Value  Description  

31:0 MODE R/W 

0xFFFF FFFF 

(except 

GPIOA and 

GPIOB) 

32- bit register with every 2 bits 

corresponding to one IO PAD; 

configure the GPIO mode:  

00: general- purpose input mode  

01: general- purpose output mode  

10: alternate function mode  

11: analog mode  

 Output Set Register (GPIO_SET)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 SET W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: invalid operation  

1: I/O is set by writing 1 when I/O 

is configured as output.  

 Output Clear Register (GPIO_CLR)  

Offset address: 0x08  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 SET W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: invalid operation  

1: I/O is set by writing 1 when I/O 

is configured as output.  
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 Output Data Register (GPIO_ODATA)  

Offset address: 0x0C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 ODATA R/W 0x0 

16- bit register with each bit 

corresponding to one I/O PAD:  

When the GPIO is output active, 

the write operation is directed at 

the external pin, and the read 

operation is performed to obtain 

the external pin output value.  

 Input Data Register (GPIO_IDATA)  

Offset address: 0x10  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 IDATA R 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

When the GPIO is input active, the 

actual value of the external pin 

can be read. 

 Interrupt Enable Register (GPIO_IEN)  

Offset address: 0x14  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15:0 IEN R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: corresponding pin interrupt 

disabled 

1: corresponding pin interrupt 

enabled 

 Interrupt Trigger Mode Register (GPIO_IS)  

Offset address: 0x18  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 IS R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: edge trigger  

1: level trigger  

 Interrupt Edge Trigger Setting Register (GPIO_IBE)  

Offset address: 0x1C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 IBE R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: single- edge trigger  

1: double - edge trigger  
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 Interrupt Level Trigger Setting Register (GPIO_IEV)  

Offset address: 0x20  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 IEV R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: falling - edge/low - level trigger  

1: rising- edge/high - level trigger  

 Interrupt Clear Register (GPIO_IC)  

Offset address: 0x24  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 IC W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: invalid operation  

1: clear interrupt of the 

corresponding pin  

 Raw Interrupt Status Register (GPIO_RIS)  

Offset address: 0x28  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15:0 RIS R 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: no interrupt pending on the 

corresponding pin  

1: with interrupt pending on the 

corresponding pin  

 Masked Interrupt Status Register (GPIO_MIS)  

Offset address: 0x2C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 MIS R 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: no interrupt on the 

corresponding pin output to the 

system 

1: with interrupt on the 

corresponding pin output to the 

system 

 Filter Enable Register (GPIO_DBEN)  

Offset address: 0x30  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15:0 DBEN R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD:  

0: input filter disabled  

1: input filter enabled  

Note: Only one of them can be 

selected for input filtering. This 

filtering is not only for GPIO inputs, 

but also for other IO inputs.  

 Filter Length Register (GPIO_DBL)  

Offset address: 0x34  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DBL R/W 0x0 
32- bit register, number of filter 

cycles 

 Configuration Lock Register (GPIO_LOCK)  

Offset address: 0x38  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 LOCK  R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD. 

Setting it to 1 to lock the 

configuration of corresponding IO 

until the next reset.  

The frozen registers are 

GPIO_MODE, GPIO_IM, GPIO_PULL, 

GPIO_SR, GPIO_DS, GPIO_AFH and 

GPIO_AFL. 
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 Input Mode Register (GPIO_IM)  

Offset address: 0x3C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 IM R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD; 

configure the GPIO input mode:  

0: CMOS 

1: Schmitt trigger  

 Pull - up/down Register (GPIO_PULL)  

Offset address: 0x40  

Reset value for GPIOA: 0xE000E000 

Reset value for GPIOB: 0x0014 0000 

Reset value for GPIOC/GPIOD: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 PE R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD  

Pull- up/down enable:  

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

15:0 PS R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD  

Pull direction selection:  

0: pull down  

1: pull up  

Note: The configuration 

corresponding to PA14 and PB4 is 

different from the configuration of 

other pins. The corresponding bits 

of these two pins are defined as 

follows:  

0: pull up  

1: pull down  

 

 Driving Speed Register (GPIO_SR)  

Offset address: 0x48  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 SR R/W 0x0 

16- bit register with each bit 

corresponding to one IO PAD; 

configure the GPIO driving speed:  

0: high speed 

1: low speed 

 Driving Capability Register (GPIO_DS)  

Offset address: 0x4C 

Reset value: 0x5555 5555 
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Bit  Name Attribute  Reset Value  Description  

31:0 DS R/W 0x5555_5555 

32- bit register with every 2 bits 

corresponding to one IO PAD; 

configure the GPIO output driving 

capability:  

00: 2 mA 

01: 6 mA 

10: 14 mA 

11: 20 mA 

 

 Alternate Function Low Register (GPIO_AFL)  

Offset address: 0x50  

Reset value: 0x0000 0000 

Bit  Name Attribute  
Reset 

Value  
Description  

31:0 AFL R/W 0x0 

32- bit register with every 4 bits 

corresponding to one IO pad (0

7); configure the GPIO alternate 

function:  

0000: alternate function 0  

0001: alternate function 1  

0010: alternate function 2  

 

1111: alternate function 15  

(Corresponding to AF0 AF15 in 

the pin alternate function table)  

 

 Alternate Function High Register (GPIO_AFH)  

Offset address: 0x54  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:0 AFH R/W 0x0 

32- bit register with every 4 bits 

corresponding to one IO pad (8

15); configure the GPIO alternate 

function:  

0000: alternate function 0  

0001: alternate function 1  

0010: alternate function 2  

 

1111: alternate function 15  

(Corresponding to AF0 AF15 in 

the pin alternate function table)  

7.5 Operation Procedure  

 Input  

1. Enable the GPIOx clock in RCM module. 

2. Configure the GPIOx_MODE register to program GPIO as input.  

3. Use GPIO_IDATA to obtain the input pin level.  

 Output  

1. Enable the GPIOx clock in RCM module. 

2. Configure the GPIOx_MODE register to program GPIO as output.  

3. Use GPIO_SET/GPIO_CLR or GPIO_ODATA to set the output level. 

 Interrupt Trigger Mode  

1. Enable the GPIOx clock in RCM module. 

2. Configure GPIOx_MODE as input. 
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3. Clearing the interrupt via GPIO_IC register to avoid exceptions.  

4. Configure the GPIO_IS register to select the edge or level trigger mode.  

5. In edge trigger mode, configure the GPIO_IBE register to determine whether it is single -

edge trigger or double - edge trigger.  

6. In single- edge trigger mode, configure the GPIO_IEV register to determine whether it is 

rising- edge trigger or falling - edge trigger.  

7. In level trigger mode, configure the GPIO_IEV register to determine whether it is high - level 

trigger or low - level trigger.  

8. Clearing the interrupt via GPIO_IC register.  

9. Configure the GPIO_IEN register to enable the interrupt of corresponding bit.  
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The ARM Cortex- M4 processor and the nested vectored interrupt controller (NVIC) prioritize 

and handle all exceptions in the handler mode. When an exception occurs, the system 

automatically pushes the current operating state of the processor on the stack, a nd then 

automatically pops it off the stack after executing the interrupt service subroutine (ISR).  

Vector fetching is carried out in parallel with pushing the current operating state to improve the 

interrupt entry efficiency. The processor supports tail chaining and can realize back - to - back 

interrupt, greatly reducing the overhead caused by repeatedly s witching operating states.  

All interrupt types are shown in the following table:  

Table 8- 1 : Cortex- M4 Interrupt Sources  

IRQ No. Peripheral Interrupt  Peripheral Interrupt Description  Vector Address  

0 WWDT Window watchdog interrupt  0x0000_0040 

1 LVD LVD interrupt  0x0000_0044 

2 TAMP_STAMP RTC tamper and timestamp interrupts  0x0000_0048 

3 RTC_WKUP_ALARM RTC wakeup and alarm interrupt  0x0000_004C 

4 EFC EFC interrupt  0x0000_0050 

5 RCM Clock reset interrupt  0x0000_0054 

6 EXTI0 EXTI[0] line interrupt  0x0000_0058 

7 EXTI1 EXTI[1] line interrupt  0x0000_005C 

8 EXTI2 EXTI[2] line interrupt  0x0000_0060 

9 EXTI3 EXTI[3] line interrupt  0x0000_0064 

10 EXTI4 EXTI[4] line interrupt  0x0000_0068 

11 DMAC0 ch0 DMAC0 channel 0 global interrupt  0x0000_006C 

12 DMAC0 ch1 DMAC0 channel 1 global interrupt  0x0000_0070 

13 DMAC0 ch2 DMAC0 channel 2 global interrupt  0x0000_0074 

14 DMAC0 ch3 DMAC0 channel 3 global interrupt  0x0000_0078 

15 DMAC0 ch4 DMAC0 channel 4 global interrupt  0x0000_007C 

16 DMAC0 ch5 DMAC0 channel 5 global interrupt  0x0000_0080 

17 DMAC0 ch6 DMAC0 channel 6 global interrupt  0x0000_0084 
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IRQ No. Peripheral Interrupt  Peripheral Interrupt Description  Vector Address  

18 DMAC0_ch7 DMAC0 channel 7 global interrupt  0x0000_0088 

19 ADC0 ADC0 global interrupt  0x0000_008C 

20 ADC1 ADC1 global interrupt  0x0000_0090 

21 CAN0 CAN0 global interrupt  0x0000_0094 

22 EXTI9 5 EXTI[9:5] line interrupt  0x0000_0098 

23 TIM0_BRK TIM0 break interrupt  0x0000_009C 

24 TIM0_UP TIM0 update interrupt  0x0000_00A0 

25 TIM0_TRG_COM 
TIM0 trigger and commutation 

interrupt  
0x0000_00A4 

26 TIM0_CC TIM0 capture compare interrupt  0x0000_00A8 

27 TIM1 TIM1 global interrupt  0x0000_00AC 

28 TIM2 TIM2 global interrupt  0x0000_00B0 

29 TIM3 TIM3 global interrupt  0x0000_00B4 

30 I2C0 I2C0 global interrupt  0x0000_00B8 

31 I2C1 I2C1 global interrupt  0x0000_00BC 

32 SPI0 SPI0 global interrupt  0x0000_00C0 

33 SPI1 SPI1 global interrupt  0x0000_00C4 

34 UART0 UART0 global interrupt  0x0000_00C8 

35 UART1 UART1 global interrupt  0x0000_00CC 

36 UART2 UART2 global interrupt  0x0000_00D0 

37 EXTI15 10 EXTI[15:10] line interrupt  0x0000_00D4 

38 TIM5 TIM5 global interrupt  0x0000_00D8 

39 TIM7_BRK TIM7 break interrupt  0x0000_00DC 

40 TIM7_UP TIM7 update interrupt  0x0000_00E0 

41 TIM7_TRG_COM 
TIM7 trigger and commutation 

interrupt  
0x0000_00E4 

42 TIM7_CC TIM7 capture compare interrupt  0x0000_00E8 

43 TIM4 TIM4 global interrupt  0x0000_00EC 

44 SPI2 SPI2 global interrupt  0x0000_00F0 

45 UART3 UART3 global interrupt  0x0000_00F4 

46 TIM14 TIM14 global interrupt  0x0000_00F8 

47 TIM15 TIM15 global interrupt  0x0000_00FC 

48 OPA0 OPA0 interrupt  0x0000_0100 

49 OPA1 OPA1 interrupt  0x0000_0104 

50 I2C2 I2C2 global interrupt  0x0000_0108 

51 USB0 Controller  USB0 controller global interrupt  0x0000_010C 
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IRQ No. Peripheral Interrupt  Peripheral Interrupt Description  Vector Address  

52 USART6 USART6 global interrupt  0x0000_0110 

53 USART7 USART7 global interrupt  0x0000_0114 

54 FPU FPU global interrupt  0x0000_0118 

55 ACMP0 ACMP0 output interrupt  0x0000_011C 

56 ACMP1 ACMP1 output interrupt  0x0000_0120 

57 ACMP2 ACMP2 output interrupt  0x0000_0124 

58 I2S I2S global interrupt  0x0000_0128 

59 IWDT IWDT global interrupt  0x0000_012C 

60 LPUART0 LPUART0 global interrupt  0x0000_0130 

61 LPTIMER0 LPTIMER0 global interrupt  0x0000_0134 

62 LPTIMER1 LPTIMER1 global interrupt  0x0000_0138 

63 TIM16 TIM16 global interrupt  0x0000_013C 

64 DACC DACC global interrupt  0x0000_0140 

65 AES AES global interrupt  0x0000_0144 

66 LPUART1 LPUART1 global interrupt  0x0000_0148 

67 OPA2 OPA2 interrupt  0x0000_014C 

68 TIM8 TIM8 global interrupt  0x0000_0150 

69 TIM9 TIM9 global interrupt  0x0000_0154 

70 DMAMUX DMAMUX interrupt  0x0000_0158 
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Register base address: 0x40B0_2000 

The registers are listed below:  

Table 9- 1: List of SYSCFG Registers 

Offset 

Address  
Name Description  

0x00 SYSCFG_MEMREMAP Memory remap register  

0x08 SYSCFG_ADCETSR ADC external trigger selection register  

0x0C SYSCFG_TIMCFGR TIM break control register  

0x10 SYSCFG_EXTICR0 External interrupt configuration register 0  

0x14 SYSCFG_EXTICR1 External interrupt configuration register 1  

0x18 SYSCFG_EXTICR2 External interrupt configuration register 2  

0x1C SYSCFG_EXTICR3 External interrupt configuration register 3  

0x20 SYSCFG_EXTIWR 
External interrupt wakeup configuration 

register  

0x24 SYSCFG_MISCCR MISC control register  

0x28 SYSCFG_SCRVR Systick counter reference value register  

0x30 SYSCFG_UARTTICR UART transmission invert configuration register  

0x34 SYSCFG_TIM141516CFGR TIM14 16 break control register  

0x40 SYSCFG_VCSR Voltage switching configuration status register  

0x48 SYSCFG_LPMSR Low- power mode status register  

0x50 SYSCFG_RSV0R Reserved register 0  

0x54 SYSCFG_RSV1R Reserved register 1  

 



UM32G421 User Manual  System Configuration Controller (SYSCFG)  

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  98 

9.1 Register Description  

 Memory Remap Register (SYSCFG_MEMREMAP)  

Offset address: 0x00  

Reset value: 0x0000 0015 

Bit  Name Attribute  Reset Value  Description  

31:16 PROTECT R 0 

Specific code write - protection 

register:  

16'h5AA5: bit[4] and bit s[1:0] 

enabled; other values: bit[4] and 

bit s[1:0] disabled  

15:5 RSV -  -  Reserved 

4 REMAP_RSTN R/W 1 

Remap software reset:  

0: reset 

1: not reset  

3:2 
BOOT_PIN_STA

TUS 
R 01 

Boot mode selection (BOOT1(PB2), 

BOOT0, or depend on NVR of EFC) 

00: boot from main Flash memory  

01: boot from Flash NVR  

10: reserved 

11: boot from SRAM0/1  

Note: If it is selected by NVR of EFC 

to boot from the main Flash 

ŹĻŹƃƠǐ ƬřĻ İŝƬ ǉĔųƱĻ ŝƤ İ aŐ ŝƬ

is to boot from ROM (Flash NVR), 

these two bits reflect the status of 

external BOOT1 and BOOT0. 

According to this two - bit register, 

Bootloader (Flash NV R) can 

determine whether to enter SRAM0 

or main Flash. 

1:0 

MEMMODE 

(BOOT 

_STATUS) 

R/W 01 

Memory mapping selection:  

İ ŹĔŝŻ XųĔƤř ŹĻŹƃƠǐ ŹĔƝƝĻķ

at 0x0000_0000 
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Bit  Name Attribute  Reset Value  Description  

İ XųĔƤř {ç¿ ŹĔƝƝĻķ ĔƬ

0x0000_0000 

İ ƠĻƤĻƠǉĻķ 

İ Ã¿ y ŹĔƝƝĻķ ĔƬ

0x0000_0000 

Note: It is the actual address 

mapping situation (or boot status) 

of the current chip.  

Notes: 

1. There are three ways to determine what is selected to boot from:  

 ̧ Prefetch phase, with the highest priority, can select to boot from main Flash memory.  

 ̧ If NVR is not selected, refer to the BOOT1 and BOOT0 pins captured after reset to 

select the boot mode.  

BOOT1 (PB2)  BOOT0 Boot  

x 0 Boot from main Flash memory  

0 1 Boot from system memory  

1 1 Boot from SRAM 

 ̧ The chip operation process can also be carried out by modifying this register. After 

writing, the software reset for the corresponding mode.  

2. This register cannot be reset by IWDT or software, but only by POR, PDR, RESETN or BOR 

signal. 

 ADC External Trigger Selection Register 

(SYSCFG_ADCETSR) 

Offset address: 0x08  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:7 RSV -  -  Reserved 

6:4 INJ_TRIG_SEL R/W 0 

External trigger source selection in 

ADC injection mode:  

000: EXTI15 

001: EXTI9 

010: EXTI5 

011: LPTIM0_OUT 

100: LPTIM1_OUT 

101: ACMP0_OUT 

110: ACMP1_OUT 

111: ACMP2_OUT 

3 RSV -  -  Reserved 

2:0 RGL_TRIG_SEL R/W 0 

External trigger source selection in 

ADC regular mode:  

000: EXTI11 

001: EXTI10 

010: EXTI6 

011: LPTIM0_OUT 

100: LPTIM1_OUT 

101: ACMP0_OUT 

110: ACMP1_OUT 

111: ACMP2_OUT 

 TIM Break Control Register (SYSCFG_TIMCFGR)  

Offset address: 0x0C 

Reset value: 0x0010 0103 

Bit  Name Attribute  Reset Value  Description  

31:29 RSV -  -  Reserved 

28 TIM7_OPA2_EN R/W 0 

OPA2 comparator break output 

enable (TIM7): 

0: disabled 

1: enabled 

27 TIM7_OPA1_EN R/W 0 
OPA1 comparator output break 

enable (TIM7): 
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Bit  Name Attribute  Reset Value  Description  

0: disabled 

1: enabled 

26 TIM7_OPA0_EN R/W 0 

OPA0 comparator output break 

enable (TIM7): 

0: disabled 

1: enabled 

25 
TIM7_ACMP2_E

N 
R/W 0 

ACMP2 comparator break output 

enable (TIM7): 

0: disabled 

1: enabled 

24 
TIM7_ACMP1_E

N 
R/W 0 

ACMP1 comparator break output 

enable (TIM7): 

0: disabled 

1: enabled 

23 
TIM7_ACMP0_E

N 
R/W 0 

ACMP0 comparator break output 

enable (TIM7): 

0: disabled 

1: enabled 

22 
TIM7_LOCKUP_

EN 
R/W 0 

LOCKUP break input enable 

(TIM7): 

0: disabled 

1: enabled 

21 TIM7_LVD_EN R/W 0 

LVD break input enable (TIM7):  

0: disabled 

1: enabled 

20 TIM7_BKIN_EN R/W 1 

TIM7 external BKIN break input 

enable: 

0: disabled 

1: enabled 

19 OPA2_INV R 0 

OPA2 output inverted to break of 

TIM0/TIM7/TIM14/TIM15/TIM16:  

0: non- inverted  

1: inverted  

18 OPA1_INV -  0 

OPA1 output inverted to break of 

TIM0/TIM7/TIM14/TIM15/TIM16:  

0: non- inverted  

1: inverted  
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Bit  Name Attribute  Reset Value  Description  

17 OPA0_INV -  0 

OPA0 output inverted to break of 

TIM0/TIM7/TIM14/TIM15/TIM16:  

0: non- inverted  

1: inverted  

16 TIM0_OPA2_EN R/W 0 

OPA2 comparator break output 

enable (TIM0): 

0: disabled 

1: enabled 

15 TIM0_OPA1_EN R/W 0 

OPA1 comparator break output 

enable (TIM0): 

0: disabled 

1: enabled 

14 TIM0_OPA0_EN R/W 0 

OPA0 comparator break output 

enable (TIM0): 

0: disabled 

1: enabled 

13 
TIM0_ACMP2_E

N 
R/W 0 

ACMP2 comparator break output 

enable (TIM0): 

0: disabled 

1: enabled 

12 
TIM0_ACMP1_E

N 
R/W 0 

ACMP1 comparator break output 

enable (TIM0): 

0: disabled 

1: enabled 

11 
TIM0_ACMP0_E

N 
R/W 0 

ACMP0 comparator break output 

enable (TIM0): 

0: disabled 

1: enabled 

10 
TIM0_LOCKUP_

EN 
R/W 0 

LOCKUP break input enable 

(TIM0): 

0: disabled 

1: enabled 

9 TIM0_LVD_EN R/W 0 

LVD break input enable (TIM0):  

0: disabled 

1: enabled 

8 TIM0_BKIN_EN R/W 1 
TIM0 external BKIN break input 

enable: 
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0: disabled 

1: enabled 

7 ACMP2_INV R/W 0 

ACMP2 output inverted to break 

of 

TIM0/TIM7/TIM14/TIM15/TIM16:  

0: non- inverted  

1: inverted  

6 ACMP1_INV R/W 0 

ACMP1 output inverted to break 

of 

TIM0/TIM7/TIM14/TIM15/TIM16:  

0: non- inverted  

1: inverted  

5 ACMP0_INV R/W 0 

ACMP0 output inverted to break 

of 

TIM0/TIM7/TIM14/TIM15/TIM16:  

0: non- inverted  

1: inverted  

4 
TIM_DEBUG_ST

OP 
R/W 0 

Timerx debug control signal:  

0: invalid  

1: valid 

3 TIM7_BKIN_INV R/W 0 

TIM7 BKIN input inversion signal:  

0: non- inverted  

1: inverted  

2 TIM0_BKIN_INV R/W 0 

TIM0 BKIN input inversion 

selection: 

0: non- inverted  

1: inverted  

1 TIM7_BRKR R/W 1 

TIM7 break mode control register:  

1: OCx and OCxn being 0 at break  

0: OCx and OCxn being OCxp and 

OCxnp respectively at break  

0 TIM0_BRKR R/W 1 

TIM0 break mode control register:  

1: OCx and OCxn being 0 at break  

0: OCx and OCxn being OCxp and 

OCxnp respectively at break  
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 External Interrupt Configuration Register 0 

(SYSCFG_EXTICR0) 

Offset address: 0x10  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:28 RSV -  -  Reserved 

27 
EXTI3_WK_FLA

G 
R 0 

EXTI3 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

26 
EXTI2_WK_FLA

G 
R 0 

EXTI2 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

25 
EXTI1_WK_FLA

G 
R 0 

EXTI1 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

24 
EXTI0_WK_FLA

G 
R 0 

EXTI0 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

23 
EXTI3_WK_EDG

E_SEL 
R/W 0 

EXTI3 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

22 
EXTI2_WK_EDG

E_SEL 
R/W 0 

EXTI2 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

21 
EXTI1_WK_EDG

E_SEL 
R/W 0 

EXTI1 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  
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Bit  Name Attribute  Reset Value  Description  

20 
EXTI0_WK_EDG

E_SEL 
R/W 0 

EXTI0 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

19 EXTI3_WKEN R/W 0 

EXTI3 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

18 EXTI2_WKEN R/W 0 

EXTI2 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

17 EXTI1_WKEN R/W 0 

EXTI1 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

16 EXTI0_WKEN R/W 0 

EXTI0 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

15:12 EXTI3 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

11:8 EXTI2 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 
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Bit  Name Attribute  Reset Value  Description  

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

7:4 EXTI1 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

3:0 EXTI0 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

 External Interrupt Configuration Register 1 

(SYSCFG_EXTICR1) 

Offset address: 0x14  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:28 RSV -  -  Reserved 

27 
EXTI7_WK_FLA

G 
R 0 

EXTI7 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

26 
EXTI6_WK_FLA

G 
R 0 

EXTI6 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

25 
EXTI5_WK_FLA

G 
R 0 

EXTI5 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

24 
EXTI4_WK_FLA

G 
R 0 

EXTI4 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

23 
EXTI7_WK_EDGE

_SEL 
R/W 0 

EXTI7 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

22 
EXTI6_WK_EDGE

_SEL 
R/W 0 

EXTI6 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

21 
EXTI5_WK_EDGE

_SEL 
R/W 0 

EXTI5 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

20 
EXTI4_WK_EDGE

_SEL 
R/W 0 

EXTI4 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

19 EXTI7_WKEN R/W 0 

EXTI7 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

18 EXTI6_WKEN R/W 0 

EXTI6 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

17 EXTI5_WKEN R/W 0 

EXTI5 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

16 EXTI4_WKEN R/W 0 

EXTI4 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

15:12 EXTI7 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ǏǏǏ ƠĻƤĻƠǉĻķ 

11:8 EXTI6 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ǏǏǏ ƠĻƤĻƠǉĻķ 

7:4 EXTI5 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 



UM32G421 User Manual  System Configuration Controller (SYSCFG)  

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  109 

Bit  Name Attribute  Reset Value  Description  

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ǏǏǏ ƠĻƤĻƠǉĻķ 

3:0 EXTI4 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ǏǏǏ ƠĻƤĻƠǉĻķ 

 

 External Interrupt Configuration Register 2 

(SYSCFG_EXTICR2) 

Offset address: 0x18  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:28 RSV -  -  Reserved 

27 
EXTI11_WK_FLA

G 
R 0 

EXTI11 wakeup source flag in 

Stop mode:  

0: not woken up by this bit  

1: woken up by this bit  



UM32G421 User Manual  System Configuration Controller (SYSCFG)  

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  110 

Bit  Name Attribute  Reset Value  Description  

26 
EXTI10_WK_FLA

G 
R 0 

EXTI10 wakeup source flag in 

Stop mode:  

0: not woken up by this bit  

1: woken up by this bit  

25 EXTI9_WK_FLAG R 0 

EXTI9 wakeup source flag in 

Stop mode:  

0: not woken up by this bit  

1: woken up by this bit  

24 EXTI8_WK_FLAG R 0 

EXTI8 wakeup source flag in 

Stop mode:  

0: not woken up by this bit  

1: woken up by this bit  

23 
EXTI11_WK_EDG

E_SEL 
R/W 0 

EXTI11 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

22 
EXTI10_WK_EDG

E_SEL 
R/W 0 

EXTI10 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

21 
EXTI9_WK_EDGE_

SEL 
R/W 0 

EXTI9 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

20 
EXTI8_WK_EDGE_

SEL 
R/W 0 

EXTI8 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

19 EXTI11_WKEN R/W 0 

EXTI11 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

18 EXTI10_WKEN R/W 0 

EXTI10 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 
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17 EXTI9_WKEN R/W 0 

EXTI9 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

16 EXTI8_WKEN R/W 0 

EXTI8 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

15:12 EXTI11 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

11:8 EXTI10 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

7:4 EXTI9 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 
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Bit  Name Attribute  Reset Value  Description  

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

3:0 EXTI8 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

 

 External Interrupt Configuration Register 3 

(SYSCFG_EXTICR3) 

Offset address: 0x1C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:28 RSV -  -  Reserved 

27 
EXTI15_WK_FLA

G 
R 0 

EXTI15 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

26 
EXTI14_WK_FLA

G 
R 0 

EXTI14 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

25 
EXTI13_WK_FLA

G 
R 0 

EXTI13 wakeup source flag in Stop 

mode: 
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0: not woken up by this bit  

1: woken up by this bit  

24 
EXTI12_WK_FLA

G 
R 0 

EXTI12 wakeup source flag in Stop 

mode: 

0: not woken up by this bit  

1: woken up by this bit  

23 
EXTI15_WK_ED

GE_SEL 
R/W 0 

EXTI15 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

22 
EXTI14_WK_ED

GE_SEL 
R/W 0 

EXTI14 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

21 
EXTI13_WK_ED

GE_SEL 
R/W 0 

EXTI13 wakeup edge selection in 

Stop mode:  

0: rising edge  

1: falling edge  

20 
EXTI12_WK_ED

GE_SEL 
R/W 0 

EXTI12 wakeup edge selection in 

Stop mode:  

 0: rising edge  

1: falling edge  

19 EXTI15_WKEN R/W 0 

EXTI15 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

18 EXTI14_WKEN R/W 0 

EXTI14 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

17 EXTI13_WKEN R/W 0 

EXTI13 wakeup enable in Stop 

mode: 

0: disabled 

1: enabled 

16 EXTI12_WKEN R/W 0 

EXTI12 wakeup enable in Stop 

mode: 

0: disabled 
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1: enabled 

15:12 EXTI15 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

11:8 EXTI14 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

7:4 EXTI13 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ¼B ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

3:0 EXTI12 R/W 0 

External interrupt configuration 

bit:  

İ ¼ ƝŝŻ 



UM32G421 User Manual  System Configuration Controller (SYSCFG)  

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  115 

Bit  Name Attribute  Reset Value  Description  

İ ¼; ƝŝŻ 

İ ¼< ƝŝŻ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

İ ƠĻƤĻƠǉĻķ 

 External Interrupt Wakeup Configuration Register 

(SYSCFG_EXTIWR) 

Offset address: 0x20  

Reset value: 0x0002 0000 

Bit  Name Attribute  Reset Value  Description  

31:18 RSV -  -  Reserved 

17 INT_SEL R/W 1 

Interrupt response mode:  

0: reserved 

1: one of multiple GPIOs selected 

as interrupt  

Note: This bit shall not be modified 

and must be 1.  

16 IESEL R/W 0 

Port interrupt mode selection bit:  

1: Stop mode  

0: Run mode 

Notes: 

 ̧ When the system is in Run 

mode, the system clock will 

not be turned off, and IESEL 

can be set to 0. At this time, 

the external signal source that 

triggers the port interrupt will 

generate an interrupt signal 

after synchronization with the 
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system clock, which can filter 

out glitches of the external 

signal source. 

 ̧ When the system is in Stop 

mode, the system clock will be 

turned off, and IESEL can be 

set to 1. At this time, the 

external signal source that 

triggers the port interrupt will 

generate an interrupt signal 

directly without filtering out 

glitches of the exte rnal signal 

source. 

15 EXTI15_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI15 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

14 EXTI14_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI14 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

13 EXTI13_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI13 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  
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12 EXTI12_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI12 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

11 EXTI11_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI11 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

10 EXTI10_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI10 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

9 EXTI9_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI9 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

8 EXTI8_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI8 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  
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Bit  Name Attribute  Reset Value  Description  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

7 EXTI7_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI7 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

6 EXTI6_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI6 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

5 EXTI5_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI5 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

4 EXTI4_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI4 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

3 EXTI3_CLR R/W 0 
When the IESEL bit in the register 

is 1 and the wakeup source is 
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Bit  Name Attribute  Reset Value  Description  

EXTI3 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

2 EXTI2_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI2 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

1 EXTI1_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI1 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

0 EXTI0_CLR R/W 0 

When the IESEL bit in the register 

is 1 and the wakeup source is 

EXTI0 (INT_SEL = 1), write this bit 

to 1 after the system wakes up to 

clear the GPIO wakeup interrupt.  

1: clear GPIO wakeup interrupt 

after system wakeup  

0: no operation  

 MISC Control Register (SYSCFG_MISCCR)  

Offset address: 0x24  

Reset value: 0x0000 0030 
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Bit  Name Attribute  Reset Value  Description  

31:10 RSV -  -  Reserved 

9 PC5_ADCINEN R/W 0 

PC5 ADC input enable: 

0: disabled 

1: enabled 

Note: The ADC input can only be 

activated if the corresponding 

register in the PMU is enabled 

simultaneously.  

8 PC4_ADCINEN R/W 0 

PC4 ADC input enable: 

0: disabled 

1: enabled 

Note: The ADC input can only be 

activated if the corresponding 

register in the PMU is enabled 

simultaneously.  

7:6 RSV -  -  Reserved 

5 EFC_VOL_PD_EN R/W 1 

EFC power- down ready signal 

(Standby mode):  

0: invalid  

1: valid 

Note: Generally not modified.  

4 EFC_CLK_PD_EN R/W 1 

EFC clock stop ready signal (Stop 

mode): 

0: invalid  

1: valid 

Note: Generally not modified.  

3 RSV -  -  Reserved 

2 LVD_INT_EN R/W 0 

LVD interrupt enable:  

0: LVD interrupt disabled  

1: LVD interrupt enabled  

1 RSV -  -  Reserved 

0 NMIEN R/W 0 

NMI enable: 

0: NMI disabled 

1: NMI enabled (LVD interrupt)  
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 Systick Calibration Reference Value Register 

(SYSCFG_SCRVR) 

Offset address: 0x28  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:24 RSV -  -  Reserved 

23:0 STCALIB R/W 0 Systick calibration reference value  
 

 UART Transmission Invert Configuration Register 

(SYSCFG_UARTTICR) 

Offset address: 0x0030  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:12 RSV -  -  Reserved 

11 USART7_TXINV R/W 0 

USART7 TX output signal inversion 

configuration register:  

0: normal output  

1: inverted output  

10 USART7_RXINV R/W 0 

USART7 RX input signal inversion 

configuration register:  

0: normal input  

1: inverted input  

9 USART6_TXINV R/W 0 

USART6 TX output signal inversion 

configuration register:  

0: normal output  

1: inverted output  

8 USART6_RXINV R/W 0 

USART6 RX input signal inversion 

configuration register:  

0: normal input  

1: inverted input  
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Bit  Name Attribute  Reset Value  Description  

7 UART3_TXINV R/W 0 

UART3 TX output signal inversion 

configuration register:  

0: normal output  

1: inverted output  

6 UART3_RXINV R/W 0 

UART3 RX input signal inversion 

configuration register:  

0: normal input  

1: inverted input  

5 UART2_TXINV R/W 0 

UART2 TX output signal inversion 

configuration register:  

0: normal output  

1: inverted output  

4 UART2_RXINV R/W 0 

UART2 RX input signal inversion 

configuration register:  

0: normal input  

1: inverted input  

3 UART1_TXINV R/W 0 

UART1 TX output signal inversion 

configuration register:  

0: normal output  

1: inverted output  

2 UART1_RXINV R/W 0 

UART1 RX input signal inversion 

configuration register:  

0: normal input  

1: inverted input  

1 UART0_TXINV R/W 0 

UART0 TX output signal inversion 

configuration register:  

0: normal output  

1: inverted output  

0 UART0_RXINV R/W 0 

UART0 RX input signal inversion 

configuration register:  

0: normal input  

1: inverted input  
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 TIM14 16 Break Control Register 

(SYSCFG_TIM141516CFGR) 

Offset address: 0x0034  

Reset value: 0x0040 2010 

Bit  Name Attribute  Reset Value  Description  

31 RSV -  -  Reserved 

30 
TIM16_OPA2_E

N 
R/W 0 

OPA2 comparator break output 

enable (TIM16): 

0: disabled 

1: enabled 

29 
TIM16_OPA1_E

N 
R/W 0 

OPA1 comparator break output 

enable (TIM16): 

0: disabled 

1: enabled 

28 
TIM16_OPA0_E

N 
R/W 0 

OPA0 comparator break output 

enable (TIM16): 

0: disabled 

1: enabled 

27 
TIM16_ACMP2_

EN 
R/W 0 

ACMP2 comparator break output 

enable (TIM16): 

0: disabled 

1: enabled 

26 
TIM16_ACMP1_

EN 
R/W 0 

ACMP1 comparator break output 

enable (TIM16): 

0: disabled 

1: enabled 

25 
TIM16_ACMP0_

EN 
R/W 0 

ACMP0 comparator break output 

enable (TIM16): 

0: disabled 

1: enabled 

24 
TIM16_LOCKUP_

EN 
R/W 0 

LOCKUP break input enable 

(TIM16): 

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

23 TIM16_LVD_EN R/W 0 

LVD break input enable (TIM16):  

0: disabled 

1: enabled 

22 TIM16_BKIN_EN R/W 1 

TIM16 external BKIN break input 

enable: 

0: disabled 

1: enabled 

21 
TIM15_OPA2_E

N 
R/W 0 

OPA2 comparator break output 

enable (TIM15): 

0: disabled 

1: enabled 

20 
TIM15_OPA1_E

N 
R/W 0 

OPA1 comparator break output 

enable (TIM15): 

0: disabled 

1: enabled 

19 
TIM15_OPA0_E

N 
R/W 0 

OPA0 comparator break output 

enable (TIM15): 

0: disabled 

1: enabled 

18 
TIM15_ACMP2_

EN 
R/W 0 

ACMP2 comparator break output 

enable (TIM15): 

0: disabled 

1: enabled 

17 
TIM15_ACMP1_

EN 
R/W 0 

ACMP1 comparator break output 

enable (TIM15): 

0: disabled 

1: enabled 

16 
TIM15_ACMP0_

EN 
R/W 0 

ACMP0 comparator break output 

enable (TIM15): 

0: disabled 

1: enabled 

15 
TIM15_LOCKUP

_EN 
R/W 0 

LOCKUP break input enable 

(TIM15): 

0: disabled 

1: enabled 

14 TIM15_LVD_EN R/W 0 
LVD break input enable (TIM15):  

0: disabled 
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Bit  Name Attribute  Reset Value  Description  

1: enabled 

13 TIM15_BKIN_EN R/W 1 

TIM15 external BKIN break input 

enable: 

0: disabled 

1: enabled 

12 
TIM14_OPA2_E

N 
R/W 0 

OPA2 comparator break output 

enable (TIM14): 

0: disabled 

1: enabled 

11 
TIM14_OPA1_E

N 
R/W 0 

OPA1 comparator break output 

enable (TIM14): 

0: disabled 

1: enabled 

10 
TIM14_OPA0_E

N 
R/W 0 

OPA0 comparator break output 

enable (TIM14): 

0: disabled 

1: enabled 

9 
TIM14_ACMP2_

EN 
R/W 0 

ACMP2 comparator break output 

enable (TIM14): 

0: disabled 

1: enabled 

8 
TIM14_ACMP1_

EN 
R/W 0 

ACMP1 comparator break output 

enable (TIM14): 

0: disabled 

1: enabled 

7 
TIM14_ACMP0_

EN 
R/W 0 

ACMP0 comparator break output 

enable (TIM14): 

0: disabled 

1: enabled 

6 
TIM14_LOCKUP

_EN 
R/W 0 

LOCKUP break input enable 

(TIM14): 

0: disabled 

1: enabled 

5 TIM14_LVD_EN R/W 0 

LVD break input enable (TIM14):  

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

4 TIM14_BKIN_EN R/W 1 

TIM14 external BKIN break input 

enable: 

0: disabled 

1: enabled 

3 RSV -  -  Reserved 

2 
TIM16_BKIN_IN

V 
R/W 0 

TIM16 BKIN input inversion signal:  

0: non- inverted  

1: inverted  

1 
TIM15_BKIN_IN

V 
R/W 0 

TIM15 BKIN input inversion 

selection: 

0: non- inverted  

1: inverted  

0 
TIM14_BKIN_IN

V 
R/W 0 

TIM14 BKIN input inversion signal:  

0: non- inverted  

1: inverted  

 Voltage Switching Configuration Status Register 

(SYSCFG_VCSR) 

Offset address: 0x40  

Reset value: 0x0001 FFFF 

Bit  Name Attribute  Reset Value  Description  

31:17 RSV -  -  Reserved 

16 VOL_STB R 1 

Voltage switching stabilization 

status register:  

0: switching process  

1: voltage switching being stable  

15:0 VOL_STB_CNT R/W řXXXX 

Voltage switching stabilization 

time (software - configurable, 

calculated with RCH at a 24 MHz 

clock cycle) 

Notes: 

1. Under normal operation at 1.1 V, this register group does not need to be considered.  
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2. During voltage switching (from 1.1 V to 0.9 V, or from 0.9 V to 1.1 V), the system clock must 

be set to RCH (24 MHz). 

 Low - power Mode Status Register (SYSREG_LPMSR)  

Offset address: 0x48  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:5 RSV -  -  Reserved 

4 STDBY_ENS R 0 

Standby mode enable status:  

0: Standby mode disabled  

1: Standby mode enabled  

3 STOP_CLK_SELS R 0 

Stop mode clock selection enable 

status: 

0: when entering Stop mode, 

switch to RCH first, and still use 

RCH on wakeup 

1: keep the working clock before 

entering Stop mode unchanged 

(e.g. PLL clock) 

2 BKSRAMOFFS R 0 

BKSRAM and other logics power -

down control status:  

0: BKSRAM, IWDT, LPUART and 

LPTimers 0 1 not powered down  

0: BKSRAM, IWDT, LPUART and 

LPTimers 0 1 powered down  

1:0 PMU_MODES R 0 

PMU mode register status:  

İ ¿ƱŻ ŹƃķĻ 

İ ÃƬƃƝ ŹƃķĻ 

İ ÃƬĔŻķİǐ ŹƃķĻ ¼ƃǊĻƠ- down 

mode 

İ BĻĻƝÃƬĔŻķİǐ ŹƃķĻ BĻĻƝ

power - down mode  



UM32G421 User Manual  System Configuration Controller (SYSCFG)  

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  128 

Note: This register is read - only and reflects the status of the corresponding registers in the PMU 

domain, facilitating a quicker review of the status after waking up.  

 Reserved Register 0 (SYSCFG_RSV0R)  

Offset address: 0x50  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 RSV0 R/W 0 

Reserved register 0 (used for 

software to store status 

information in special applications)  

Note: The reset of this register can only be influenced by power - on or power - off reset sources.  

 Reserved Register 1 (SYSCFG_RSV1R)  

Offset address: 0x54  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 RSV1 R/W 0 

Reserved register 1 (used for 

software to store status 

information in special applications)  

Note: The reset of this register can only be influenced by power - on or power - off reset sources.  
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10  <ǐıųŝı ¿ĻķƱŻķĔŻıǐ <řĻıů <ĔųıƱųĔƬŝƃŻ

ÏŻŝƬ <¿< 

10.1  Overview  

The CRC controller can perform CRC calculation using various polynomials based on CRC32 and 

CRC16 standards. 

10.2  Main Features  

 ̧ Uses the following polynomials:  

x16 + x12 + x5 + 1 

x16 + x15 + x2 + 1 

x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x1 + 1 

 ̧ Can input byte, half - word and full - word data  

 ̧ The input data can be reversed by bit, half - word, byte, initial value and result value.  

10.3  Functional Description  

 CRC Calculation  

CRC calculation can be performed in multiple formats.  

 Common CRC Formats  

Table 10- 1: Common CRC Formats 

Name Polynomial  Initial value  
Input data 

reversed by byte  

Output data 

reversed  

Result 

XOR 

CRC- 16 / CCITT 1021 0 Y Y 0 
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Name Polynomial  Initial value  
Input data 

reversed by byte  

Output data 

reversed  

Result 

XOR 

CRC- 16 / CCITT-

FALSE 
1021 FFFF N N 0 

CRC- 16 / X25  1021 FFFF Y Y FFFF 

CRC- 16 / XMODEM 1021 0 N N 0 

CRC- 16 / IBM  8005 0 Y Y 0 

CRC- 16 / MAXIM  8005 0 Y Y FFFF 

CRC- 16 / USB 8005 FFFF Y Y FFFF 

CRC- 16 / MODBUS 8005 FFFF Y Y 0 

CRC- 32 04C11DB7 FFFFFFFF Y Y 
FFFFFF

FF 

CRC- 32 / MPEG- 2 04C11DB7 FFFFFFFF N N 0 

Note: XOR function for results is not provided in this module. If necessary, please take out the 

results and then calculate them separately.  

10.4  Register Description  

Register base address: 0x40A0_0000 

The registers are listed below:  

Table 10- 2: List of CRC Registers 

Offset Address  Name Description  

0x00 CRC_DATA Data register  

0x04 CRC_CFG Configuration register  

0x08 CRC_INIT Initial value register  

 

 Data Register (CRC_DATA)  

Offset address: 0x00  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:0 DATA R/W 0x0 

This register is used to write new 

data to the CRC calculator,  and it 

holds the previous CRC calculation 

result when it is read.  

 Configuration Register (CRC_CFG)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

30:9 RSV -  -  Reserved 

8 INIT_REV R/W 0x0 

Initial value reverse:  

0: not reversed  

1: reversed 

7 DOUT_REV R/W 0x0 

Output data reverse:  

0: not reversed  

1: reversed 

6 RSV -  -  Reserved 

5 DIN_REV R/W 0x0 

Input data reverse:  

0: not reversed  

1: reversed 

4:3 WIDTH_DIN R/W 0x0 

Input data width selection:  

00: 8 bits  

01: 16 bits  

10/11: 32 bits  

2:1 POL R/W 0x0 

CRC polynomial selection: 

00: CRC16- 1021 

(x16 + x12 + x5 + 1); 

01: CRC16- 8005 

(x16 + x15 + x2 + 1); 

10/11: CRC32- 04C11DB7 

(x32 + x26 + x23 + x22 + x16 + x12 + x11 + 

x10 + x8 + x7 + x5 + x4 + x2 + x1 + 1) 
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Bit  Name Attribute  Reset Value  Description  

0 RESET W 0x0 

This bit is set to clear the 

calculation result and set the data 

register to the initial value, and it is 

automatically cleared.  

 Initial Value Register (CRC_INIT)  

Offset address: 0x08  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 INIT R/W 0x0 Write the initial value.  

10.5  Operation Procedure  

1. Configure CRC_INIT[31: 0] to determine the initial value.  

2. Configure the CRC_CFG register to select the CRC polynomial, data width and data reverse 

order, and load the initial value.  

3. Write data to CRC_DATA[31: 0], which can be written continuously.  

4. Fetch the CRC calculation result from CRC_DATA[31: 0]. 
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11  BŝƠĻıƬ yĻŹƃƠǐ  ııĻƤƤ <ƃŻƬƠƃųųĻƠ

By  

11.1  Overview  

The DMA is used to provide high - speed data transfer between peripherals and memory as well 

as from memory to memory. Data can be quickly moved by DMA without any CPU actions, which 

keeps the CPU resources free for other operations, thus improving the syste m efficiency.  

11.2  Main Features  

 ̧ Controllable data transmission among multiple modules  

 ̧ Memory - to- memory, memory - to - peripheral, peripheral - to- memory, and peripheral - to-

peripheral data transfers  

 ̧ Provided with 8 DMA channels  

 ̧ Configurable bit width and block length of data transfer  

 ̧ Channel 0 & 1 with 4 x 32 - bit FIFOs, channel 2 7 with 2 x 32 - bit FIFOs 

 ̧ Block length up to 4095  

 ̧ Invariant transmission and incremental / decremental transmission of source address  

 ̧ Invariant transmission and incremental / decremental transmission of destination address  

11.3  Functional Description  

 Flow Control  

DMA supports transfers where the DMA itself acts as a flow controller. For source and 

destination transfer, the following modes are supported:  
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 ̧ Memory - to- memory  

 ̧ Memory - to- peripheral  

 ̧ Peripheral- to - memory  

 ̧ Peripheral- to - peripheral  

 Handshake Signal  

When both the source and destination are set as peripheral, it is necessary to specify the 

handshake signal number used by the peripheral. DMA will initiate a transfer only when the 

handshake signal is valid.  

The handshake signal can be generated not only by peripheral hardware, but also by software 

writing DMA register.  

For the mapping of different DMA requests, refer to the Chapter DMAMUX.  

Notes: 

 ̧ The handshake signal (peripheral) and the 8 channels of DMA can be freely configured 

according to the application.  

 ̧ The 8 channels of DMA can be freely configured by software to adapt to different peripheral 

applications.  

11.4  Register Description  

DMA0 register base address: 0x4070_0000  

The registers are listed below:  

Table 11- 1: List of DMA Registers  

Offset Address  Name Description  

0x00 DMA_SAR0 Channel 0 source address register  
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Offset Address  Name Description  

0x08 DMA_DAR0 Channel 0 destination address register  

0x18 DMA_CTL0 Channel 0 control register  

0x1C DMA_CTLH0 Channel 0 control register  

0x40 DMA_CFG0 Channel 0 configuration register  

0x44 DMA_CFGH0 Channel 0 configuration register  

0x58 DMA_SAR1 Channel 1 source address register  

0x60 DMA_DAR1 Channel 1 destination address register  

0x70 DMA_CTL1 Channel 1 control register  

0x74 DMA_CTLH1 Channel 1 control register  

0x98 DMA_CFG1 Channel 1 configuration register  

0x9C DMA_CFGH1 Channel 1 configuration register  

0xB0 DMA_SAR2 Channel 2 source address register  

0xB8 DMA_DAR2 Channel 2 destination address register  

0xC8 DMA_CTL2 Channel 2 control register  

0xCC DMA_CTLH2 Channel 2 control register  

0xF0 DMA_CFG2 Channel 2 configuration register  

0XF4 DMA_CFGH2 Channel 2 configuration register  

0x108 DMA_SAR3 Channel 3 source address register  

0x110 DMA_DAR3 Channel 3 destination address register  

0x120 DMA_CTL3 Channel 3 control register  

0x124 DMA_CTLH3 Channel 3 control register  

0x148 DMA_CFG3 Channel 3 configuration register  

0x14C DMA_CFGH3 Channel 3 configuration register  

0x160 DMA_SAR4 Channel 4 source address register  

0x168 DMA_DAR4 Channel 4 destination address register  

0x178 DMA_CTL4 Channel 4 control register  

0x17C DMA_CTLH4 Channel 4 control register  

0x1A0 DMA_CFG4 Channel 4 configuration register  

0x1A4 DMA_CFGH4 Channel 4 configuration register  

0x1B8 DMA_SAR5 Channel 5 source address register  

0x1C0 DMA_DAR5 Channel 5 destination address register  

0x1D0 DMA_CTL5 Channel 5 control register  

0x1D4 DMA_CTLH5 Channel 5 control register  

0x1F8 DMA_CFG5 Channel 5 configuration register  

0x1FC DMA_CFGH5 Channel 5 configuration register  

0x210 DMA_SAR6 Channel 6 source address register  
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Offset Address  Name Description  

0x218 DMA_DAR6 Channel 6 destination address register  

0x228 DMA_CTL6 Channel 6 control register  

0x22C DMA_CTLH6 Channel 6 control register  

0x250 DMA_CFG6 Channel 6 configuration register  

0x254 DMA_CFGH6 Channel 6 configuration register  

0x268 DMA_SAR7 Channel 7 source address register  

0x270 DMA_DAR7 Channel 7 destination address register  

0x280 DMA_CTL7 Channel 7 control register  

0x284 DMA_CTLH7 Channel 7 control register  

0x2A8 DMA_CFG7 Channel 7 configuration register  

0x2AC DMA_CFGH7 Channel 7 configuration register  

0x2C0 DMA_RAWTFR Raw transfer complete interrupt register  

0x2C8 DMA_RAWBLOCK Raw block transfer interrupt register  

0x2D0 DMA_RAWSRCTRAN Raw source transfer interrupt register  

0x2D8 DMA_RAWDSTTRAN Raw destination transfer interrupt register  

0x2E0 DMA_RAWERR Raw error interrupt register  

0x2E8 DMA_STATUSTFR Transfer complete interrupt status register  

0x2F0 DMA_STATUSBLOCK Block transfer interrupt status register  

0x2F8 
DMA_STATUSSRCTRA

N 
Source transfer interrupt status register  

0x300 
DMA_STATUSDSTTRA

N 
Destination transfer interrupt status register  

0x308 DMA_STATUSERR Error interrupt status register  

0x310 DMA_MASKTFR Transfer complete interrupt mask register  

0x318 DMA_MASKBLOCK Block transfer interrupt mask register  

0x320 DMA_MASKSRCTRAN Source transfer interrupt mask register  

0x328 DMA_MASKDSTTRAN Destination transfer interrupt mask register  

0x330 DMA_MASKERR Error interrupt mask register  

0x338 DMA_CLEARTFR Transfer complete interrupt clear register  

0x340 DMA_CLEARBLOCK Block transfer interrupt clear register  

0x348 DMA_CLEARSRCTRAN Source transfer interrupt clear register  

0x350 DMA_CLEARDSTTRAN Destination transfer interrupt clear register  

0x358 DMA_CLEARERR Error interrupt clear register  

0x360 DMA_STATUSINT Interrupt status register  

0x368 DMA_REQSRCREG Source transfer request signal register  

0x370 DMA_REQDSTREG Destination transfer request signal register  
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Offset Address  Name Description  

0x378 DMA_SGLREQSRCREG Source transfer single signal register  

0x380 DMA_SGLREQDSTREG Destination transfer single signal register  

0x388 DMA_LSTSRCREG Source transfer last signal register  

0x390 DMA_LSTDSTREG Destination transfer last signal register  

0x398 DMA_CFGREG DMA module enable register  

0x3A0 DMA_CHENREG Channel enable register  

 Source Address Register ( DMA_SARx) 

Offset address: 0x00/0x58/0xB0/0x108/0x160/0x1B8/0x210/ 0x268 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 SAR R/W 0x0 
DMA transfer source address, 

automatically updated  

Note: This register must be set when the channel is disabled (CH_EN = 0 for DMA_CHENREG). 

 Destination Address Register ( DMA_DARx)  

Offset address: 0x08/0x60/0xB8/0x110/0x168/0x1C0/0x218/0x270  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DAR R/W 0x0 
DMA transfer destination address, 

automatically updated  

Note: This register must be set when the channel is disabled (CH_EN = 0 for DMA_CHENREG). 

 Control Register (DMA_CTLx)  

Offset address: 0x18/0x70/0xC8/0x120/0x178/0x1D0/0x228/0x280  

Reset value: 0x0030 4801 
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Bit  Name Attribute  Reset Value  Description  

31:22 RSV -  -  Reserved 

21:20 TT_FC R/W 0x3 

Transfer type and flow control:  

0x0: memory - to - memory  

0x1: memory - to - peripheral  

0x2: peripheral - to- memory  

0X3: peripheral - to - peripheral  

19:16 RSV -  -  Reserved 

15:14 SRC_MSIZE R/W 0x1 

Burst length of source transfer, the 

number of transfers read each 

time the source peripheral request 

handshake signal is available:  

0x0: 1 

0x1: 4 

0x2: 8 (only for channel 0 and 

channel 1) 

0x3 reserved 

13 RSV -   -  Reserved 

12:11 DST_MSIZE R/W 0x1 

Burst length of destination 

transfer, the number of transfers 

written each time the destination 

peripheral request handshake 

signal is available: 

0x0: 1 

0x1: 4 

0x2: 8 (only for channel 0 and 

channel 1) 

0x3 reserved 

10:9 SINC R/W 0x0 

Source address incrementation:  

0x0: increment  

0x1: decrement  

0x2/0x3: invariant  

8:7 DINC R/W 0x0 

Destination address 

incrementation:  

0x0: increment  

0x1: decrement  

0x2/0x3: invariant  

6 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

5:4 SRC_TR_WIDTH R/W 0x0 

Source transfer data width:  

0x0: 8 bits  

0x1: 16 bits  

0x2: 32 bits  

3 RSV -  -  Reserved 

2:1 DST_TR_WIDTH R/W 0x0 

Destination transfer data width:  

0x0: 8 bits  

0x1: 16 bits  

0x2: 32 bits  

0 INT_EN R/W 0x1 

Interrupt enable:  

0x0: disabled 

0X1: enabled 

Note: This register must be set when the channel is disabled (CH_EN = 0 for DMA_CHENREG). 

 Control Register (DMA_CTLHx)  

Offset address: 0x1C/0x74/0xCC/0x124/0x17C/0x1D4/0x22C/0x284  

Reset value: 0x0000 0002 

Bit  Name Attribute  Reset Value  Description  

31:12 RSV -  -  Reserved 

11:0 BLOCK_TS R/W 0x2 

The block transfer source data size 

is in the unit of source transfer 

width, the total number of transfer 

is determined by the source 

transfer, and the number of 

destination transfer varies 

automatically according to the bit 

widths of source and destinatio n 

transfers. Once the transfer 

begins, no matter what flow 

control is, the readback value is 

the total number of data that has 

been read from the source.  

Note: This register must be set when the channel is disabled (CH_EN = 0 for DMA_CHENREG). 
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 Configuration Register (DMA_CFGx)  

Offset address: 0x40/0x98/0xF0/0x148/0x1A0/0x1F8/0x250/0x2A8  

Reset value: 0x0000_0e00 + 0x20 * x (x = 0 7) 

Bit  Name Attribute  Reset Value  Description  

31 RELOAD_DST R/W 0x0 

Auto - reload a destination transfer:  

0x0: disabled 

0x1: enabled; when a block transfer 

ends, reset DARx to its initial value and 

start a new block transfer.  

30 RELOAD_SRC R/W 0x0 

Auto - reload a source transfer:  

0x0: disabled 

0x1: enabled; when a block transfer 

ends, reset SARx to its initial value and 

start a new block transfer.  

29:20 MAX_ABRST R/W 0x0 

The maximum AMBA burst length for 

DMA transfers on this channel.  

A value of 0 indicates the software 

does not limit the maximum AMBA 

burst length for DMA transfers on this 

channel. 

19 SRC_HS_POL R/W 0x0 
Please use 0x0: handshake signal 

active high  

18 DST_HS_POL R/W 0x0 
Please use 0x0: handshake signal 

active high  

17:12 RSV -  -  Reserved 

11 HS_SEL_SRC R/W 0x1 

Source transfer handshake signal 

selection: 

0x0: hardware handshake  

0x1: software handshake  

10 HS_SEL_DST R/W 0x1 

Destination transfer handshake signal 

selection: 

0x0: hardware handshake  

0x1: software handshake  
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Bit  Name Attribute  Reset Value  Description  

9 FIFO_EMPTY R 0x1 

FIFO empty indication for this channel:  

0x0: FIFO non- empty  

0x1: FIFO empty 

8 CH_SUSP R/W 0x0 

Suspend transfer on this channel:  

0x0: normal transfer  

0x1: transfer suspended  

7:5 CH_PRIOR R/W 

Different for 

each 

channel 

Specify the channel priority, with 0 as 

the lowest  

4:0 RSV -  -  Reserved 

Note: This register must be set when the channel is disabled (CH_EN = 0 for DMA_CHENREG). 

 Configuration Register (DMA_CFGHx)  

Offset address: 0x44/0x9C/0xF4/0x14C/0x1A4/0x1FC/0x254/0x2AC  

Reset value: 0x0000 0004 

Bit  Name Attribute  Reset Value  Description  

31:15 RSV -  -  Reserved 

14:11 DEST_PER R/W 0x0 

Destination peripheral handshake 

signal number:  

This item is ignored when the 

destination is specified as memory in 

TT_FC. 

10:7 SRC_PER R/W 0x0 

Source peripheral handshake signal 

number:  

This item is ignored when the source is 

specified as memory in TT_FC. 

6:5 RSV -  -  Reserved 

4:2 PROTCTL R/W 0x1 Drive HPROT[3:1] 

1 FIFO_MODE R/W 0x0 

Specify how much available data/space 

is needed for initiating a burst transfer:  

0x0: transfer can be initiated as long as 

there is one available data/space.  
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Bit  Name Attribute  Reset Value  Description  

0x1: destination transfer can be 

initiated when the available data is 

greater than or equal to half the FIFO 

depth; source transfer can be initiated 

when the space is greater than or 

equal to half the FIFO depth; except at 

the end of a burst or block trans fer. 

0 FCMODE R/W 0x0 

Flow control mode / data prefetch:  

0x0: prefetch enabled, read when 

source data transfer is available.  

0x1: prefetch disabled, source data 

transfer not initiated until destination 

data transfer is completed.  

Note: This register must be set when the channel is disabled (CH_EN = 0 for DMA_CHENREG). 

 Raw Transfer Complete Interrupt Register (DMA_RAWTFR)  

Offset address: 0x2C0 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 RAWTFR R/W 0x0 

Bit x indicates the raw transfer 

complete interrupt (TFR) status of 

channel x. 

This interrupt will be triggered 

when the channel completes all 

transfers. 

Note: Writing directly to this 

register is not recommended 

during normal use.  

 Raw Block Transfer Interrupt Register (DMA_RAWBLOCK)  

Offset address: 0x2C8 
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Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 RAWBLOCK R/W 0x0 

Bit x indicates the raw block 

transfer interrupt status of channel 

x. 

This interrupt will be triggered 

when the channel completes a 

block transfer.  

Note: Writing directly to this 

register is not recommended 

during normal use.  

 Raw Source Transfer Interrupt Register 

(DMA_RAWSRCTRAN)  

Offset address: 0x2D0  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 RAWSRCTRAN R/W 0x0 

Bit x indicates the raw source 

transfer interrupt status of channel 

x. 

This interrupt will be triggered 

when the channel completes a 

burst/single transfer in response 

to a handshake signal from the 

source peripheral.  

Note: Writing directly to this 

register is not recommended 

during normal use.  
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 Raw Destination Transfer Interrupt Register 

(DMA_RAWDSTTRAN)  

Offset address: 0x2D8  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 RAWDSTTRAN R/W 0x0 

Bit x indicates the raw destination 

transfer interrupt status of channel 

x. 

This interrupt will be triggered 

when the channel completes a 

burst/single transfer in response 

to a handshake signal from the 

destination peripheral.  

Note: Writing directly to this 

register is not recommended 

during normal use.  

 Raw Error Interrupt Register (DMA_RAWERR)  

Offset address: 0x2E0 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

7:0 RAWERR R/W 0x0 

Bit x indicates the raw block error 

interrupt status of channel x.  

This interrupt will be triggered 

when the channel receives an error 

response from HRSP during 

transfer, causing the transfer to be 

canceled and the channel to be 

shut down.  

Note: Writing directly to this 

register is not recommended 

during normal use.  

 

 Transfer Complete Interrupt Status Register 

(DMA_STATUSTFR) 

Offset address: 0x2E8 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 STATUSTFR R 0x0 

Bit x indicates the transfer 

complete interrupt (TFR) output 

status of channel x.  

This interrupt will be triggered 

when the channel completes all 

transfers. 

This register will not be set to 1 if 

the interrupt is masked.  

Note: Writing to this register is prohibited.  
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 Block Transfer Interrupt Status Register 

(DMA_STATUSBLOCK)  

Offset address: 0x2F0  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 STATUSBLOCK R 0x0 

Bit x indicates the block transfer 

interrupt output status of channel 

x. 

This interrupt is triggered when 

the channel completes a block 

transfer.  

This register will not be set to 1 if 

the interrupt is masked.  

Note: Writing to this register is prohibited.  

 Source Transfer Interrupt Status Register 

(DMA_STATUSSRCTRAN) 

Offset address: 0x2F8  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

7:0 STATUSSRCTRAN R 0x0 

Bit x indicates the source transfer 

interrupt output status of channel 

x. 

This interrupt will be triggered 

when the channel completes a 

burst/single transfer in response 

to a handshake signal from the 

source peripheral.  

This register will not be set to 1 if 

the interrupt is masked.  

Note: Writing to this register is prohibited.  

 Destination Transfer Interrupt Status Register 

(DMA_STATUSDSTRAN) 

Offset address: 0x300  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 STATUSDSTTRAN R 0x0 

Bit x indicates the destination 

transfer interrupt output status of 

channel x. 

This interrupt will be triggered 

when the channel completes a 

burst/single transfer in response 

to a handshake signal from the 

destination peripheral.  

This register will not be set to 1 if 

the interrupt is masked.  

Note: Writing to this register is prohibited.  
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 Error Interrupt Status Register (DMA_STATUSERR)  

Offset address: 0x308  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 STATUSERR R 0x0 

Bit x indicates the error interrupt 

output status of channel x.  

This interrupt will be triggered when 

the channel receives an error 

response from HRSP during 

transfer, causing the transfer to be 

canceled and the channel to be shut 

down. 

This register will not be set to 1 if 

the interrupt is masked.  

Note: Writing to this register is prohibited.  

 Transfer Complete Interrupt Mask Register 

(DMA_MASKTFR)  

Offset address: 0x310  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 MASKTFR_WE W 0x0 

Bit (x + 8) is the write activation bit 

for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  
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Bit  Name Attribute  Reset Value  Description  

7:0 MASKTFR R/W 0x0 

Bit x indicates the transfer 

complete interrupt (TFR) mask 

status of channel x:  

0x0: masked 

0x1: not masked  

For example: 

 ̧ To set bit 0 to 1, write 0x101 to this register without affecting bit 1.  

 ̧ To set bit 1 to 0, write 0x200 to this register without affecting bit 0.  

 ̧ To set bit 0 and bit 1 to 1, write 0x303 to this register.  

 Block Transfer Interrupt Mask Register 

(DMA_MASKBLOCK)  

Offset address: 0x318  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 MASKBLOCK_WE W 0x0 

Bit (x + 8) is the write activation 

bit for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 MASKBLOCK R/W 0x0 

Bit x indicates the block transfer 

interrupt mask status of channel x:  

0x0: masked 

0x1: not masked  
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 Source Transfer Interrupt Mask Register 

(DMA_MASKSRCTRAN)  

Offset address: 0x320  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 MASKSRCTRAN_WE W 0x0 

Bit (x + 8) is the write activation 

bit for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 MASKSRCTRAN R/W 0x0 

Bit x indicates the source 

transfer interrupt mask status of 

channel x: 

0x0: masked 

0x1: not masked  

 Destination Transfer Interrupt Mask Register 

(DMA_MASKDSTTRAN)  

Offset address: 0x328  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 MASKDSTTRAN_WE W 0x0 

Bit (x + 8) is the write activation 

bit for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  
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Bit  Name Attribute  Reset Value  Description  

7:0 MASKDSTTRAN R/W 0x0 

Bit x indicates the destination 

transfer interrupt mask status 

of channel x:  

0x0: masked 

0x1: not masked  

 Error Interrupt Mask Register (DMA_MASKERR)  

Offset address: 0x330  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 MASKERR_WE W 0x0 

Bit (x + 8) is the write activation 

bit for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 MASKERR R/W 0x0 

Bit x indicates the error 

interrupt mask status of 

channel x: 

0x0: masked 

0x1: not masked  

 Transfer Complete Interrupt Clear Register 

(DMA_CLEARTFR) 

Offset address: 0x338  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

7:0 CLEARTFR W1C 0x0 

Writing 1 to bit x clears the 

transfer complete interrupt 

(TFR) for channel x. 

Note: Reading this register is prohibited.  

 Block Transfer Interrupt Clear Register 

(DMA_CLEARBLOCK)  

Offset address: 0x340  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 CLEARBLOCK W1C 0x0 
Writing 1 to bit x clears the block 

transfer interrupt for channel x.  

Note: Reading this register is prohibited.  

 Source Transfer Interrupt Clear Register 

(DMA_CLEARSRCTRAN) 

Offset address: 0x348  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 CLEARSRCTRAN W1C 0x0 

Writing 1 to bit x clears the 

source transfer interrupt for 

channel x. 

Note: Reading this register is prohibited.  
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 Destination Transfer Interrupt Clear Register 

(DMA_CLEARDSTTRAN) 

Offset address: 0x350  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 CLEARDSTTRAN W1C 0x0 

Writing 1 to bit x clears the 

destination transfer interrupt for 

channel x. 

Note: Reading this register is prohibited.  

 Error Interrupt Clear Register (DMA_CLEARERR)  

Offset address: 0x358  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 CLEARERR W1C 0x0 
Writing 1 to bit x clears the error 

interrupt for channel x.  

Note: Reading this register is prohibited.  

 Interrupt Status Register (DMA_STATUSINT)  

Offset address: 0x360  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:5 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

4 ERR R 0x0 

This bit is set when any of bits [7: 

0] (channels 7 0) in the 

STATUSERR register is "1". 

3 DSTTRAN R 0x0 

This bit is set when any of bits [7: 

0] (channels 7 0) in the 

STATUSDSTTRAN register is "1". 

2 SRCTRAN R 0x0 

This bit is set when any of bits [7: 

0] (channels 7 0) in the 

STATUSSRCTRAN register is "1". 

1 BLOCK R 0x0 

This bit is set when any of bits [7: 

0] (channels 7 0) in the 

STATUSBLOCK register is "1". 

0 TFR R 0x0 

This bit is set when any of bits [7: 

0] (channels 7 0) in the 

STATUSTFR register is "1". 

Note: Writing to this register is prohibited.  

 Source Transfer Request Signal Register 

(DMA_REQSRCREG) 

Offset address: 0x368  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 SRC_REQ_WE W 0x0 

Bit (x + 8) is the write activation bit 

for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 SRC_REQ R/W 0x0 
Bit x is the request handshake signal 

for source transfer of channel x.  
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 Destination Transfer Request Signal Register 

(DMA_REQDSTREG) 

Offset address: 0x370  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 DST_REQ_WE W 0x0 

Bit (x + 8) is the write activation bit 

for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 DST_REQ R/W 0x0 

Bit x is the request handshake 

signal for destination transfer of 

channel x. 

 Source Transfer Single Signal Register 

(DMA_SGLREQSRCREG) 

Offset address: 0x378  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 SRC_SGLREQ_WE W 0x0 

Bit (x + 8) is the write activation 

bit for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 SRC_SGLREQ R/W 0x0 

Bit x is the single handshake 

signal for source transfer of 

channel x. 
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 Destination Transfer Single Signal Register 

(DMA_SGLREQDSTREG) 

Offset address: 0x380  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 DST_SGLREQ_WE W 0x0 

Bit (x + 8) is the write activation bit 

for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 DST_SGLREQ R/W 0x0 

Bit x is the single handshake signal 

for destination transfer of channel 

x. 

 Source Transfer Last Signal Register (DMA_LSTSRCRE)  

Offset address: 0x388  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 LSTSRC_WE W 0x0 

Bit (x + 8) is the write activation bit 

for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 LSTSRC R/W 0x0 
Bit x is the last handshake signal 

for source transfer of channel x.  
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 Destination Transfer Last Signal Register 

(DMA_LSTDSTREG) 

Offset address: 0x390  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 LSTDST_WE W 0x0 

Bit (x + 8) is the write activation bit 

for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 LSTDST R/W 0x0 

Bit x is the last handshake signal 

for destination transfer of channel 

x. 

 DMA Module Enable Register (DMA_CFGREG)  

Offset address: 0x398  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:1 RSV -  -  Reserved 

0 DMA_EN R/W 0x0 

DMA enable: 

0x0: DMA module function 

disabled 

0x1: DMA module function 

enabled; this bit shall be enabled 

before enabling the channel.  

 Channel Enable Register (DMA_CHENREG)  

Offset address: 0x3A0  
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Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:8 CH_EN_WE W 0x0 

Bit (x + 8) is the write activation bit 

for channel x:  

0x0: write disabled  

0x1: write enabled  

Valid for once, read as 0  

7:0 CH_EN R/W 0x0 

Bit x is the enable bit for channel x.  

This bit will be automatically set to 

0 upon completion of transfer.  

For example: 

 ̧ To set bit 0 to 1, write 0x101 to this register without affecting bit 1.  

 ̧ To set bit 1 to 0, write 0x200 to this register without affecting bit 0.  

 ̧ To set bit 0 and bit 1 to 1, write 0x303 to this register.  

11.5  Operation Procedure  

 Basic Hardware Flow Control  

1. Configure the DMA_SARx register to specify the source address.  

2. Configure the DMA_DARx register to specify the destination address.  

3. Configure the DMA_CTLx register:  

A. to enable interrupt if required.  

B. to set the transfer data width and size.  

C. to select the flow control type; note that SRAM has no handshake signal, and SRAM is 

identified as memory in TT_FC. 

D. to select whether the address is incremented or decremented.  
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E. to select the burst transfer length.  

4. Configure the DMA_CFGx register: 

A. to select the channel priority.  

B. to set whether to automatically restart the transmission.  

C. to select the handshake signal.  

D. to set the HS_SEL field to 0. 

5. Configure the DMA_MASKBLOCK register to enable interrupt for corresponding channel if 

required.  

6. Configure the DMA_CFGREG register to enable DMA. 

7. Configure the DMA_CHENREG register to enable the channel.  

8. Wait for the interrupt or query DMA_CHENREG.  

9. Clear the interrupt.  

 Software Flow Control  

1. Configure the DMA_SARx register to specify the source address.  

2. Configure the DMA_DARx register to specify the destination address.  

3. Configure the DMA_CTLx register:  

A. to enable interrupt if required.  

B. to set the transfer data width and size.  

C. to select the flow control type.  

D. to select whether the address is incremented or decremented.  

E. to select the burst transfer length.  
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4. Configure the DMA_CFGx register: 

A. to select the channel priority.  

B. to set the HS_SEL field to 1. 

5. Configure the DMA_MASKBLOCK register to enable interrupt for corresponding channel if 

required.  

6. Configure the DMA_CFGREG register to enable DMA. 

7. Configure the DMA_CHENREG register to enable the channel.  

8. Software writes to the software handshake register to trigger the transmission.  

9. Wait for the interrupt or query DMA_CHENREG.  

10. Clear the interrupt.  
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12.1  Overview  

The chip features an integrated DMA request multiplexer (DMAMUX) module, which can freely 

map to the 8 handshake signals of the DMA controller, and match them correspondingly to the 

8 channels of the DMA controller. The controller is capable of generating random numbers.  

12.2  Main Features  

 ̧ Up to 8 - channel programmable DMA request line multiplexer output  

 ̧ Up to 4 - channel DMA request generator  

 ̧ Up to 8 trigger inputs to DMA request generator  

 ̧ Up to 16 synchronization inputs  

 ̧ Each DMA request generator channel has:  

ü DMA request trigger input selector  

ü DMA request counter  

ü Event overrun flag for selected DMA request trigger input  

 ̧ Each DMA request line multiplexer channel output has:  

ü Up to 81 input DMA request lines from peripherals  

ü One DMA request line output  

ü Synchronization input selector  

ü DMA request counter  

ü Event overrun flag for selected synchronization input  

ü One event output, for DMA request chaining  
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12.3  Functional Description  

 Handshake Signal Selection  

DMAMUX provides 8 handshake signal output channels, and one of the numerous input signals 

can be selected in the CxCR register and output to the corresponding handshake signal output 

channel. 

 Trigger Generation of Handshake Signal  

DMAMUX supports checking trigger signals and generating handshake signals, providing a total 

of 4 channels. The DMAMUX req genX handshake signal can be generated by selecting a trigger 

signal in the RGxCR register and setting the number of DMA handshake re quests generated per 

trigger.  

 Synchronizing Handshake Signal with Trigger Signal  

The handshake signal synchronization function can be enabled in the CxCR register, allowing 

the setting of the active level of trigger signal and the number of DMA handshakes allowed per 

trigger. When the trigger signal is not present, DMA handshake reques ts will be suspended until 

the trigger signal appears, after which the specified number of handshake signals will be 

allowed to be transmitted to the DMA controller.  

 Trigger Generation of DMA Transfer Event  

The event generation function can be enabled in the CxCR register; each time a specified 

number of DMA handshakes occurs, a DMA transfer event will be generated, which can be used 

as a trigger signal.  
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 Handshake Signal Source and Trigger Signal Source  

Table 12- 1: Handshake Signal Source and Trigger Signal Source  

No. DMA Request Source  Trigger Counter Source  

0 DMAMUX_req_gen0 EXTI0 

1 DMAMUX_req_gen1 EXTI1 

2 DMAMUX_req_gen2 EXTI2 

3 DMAMUX_req_gen3 EXTI3 

4 SPI0 TX EXTI4 

5 SPI0 RX EXTI5 

6 SPI1 TX EXTI6 

7 SPI1 RX EXTI7 

8 SPI2 TX EXTI8 

9 SPI2 RX EXTI9 

10 UART1 TX EXTI10 

11 UART1 RX EXTI11 

12 DAC EXTI12 

13 ADC0 EXTI13 

14 ADC1 EXTI14 

15 TIM0_CH1 EXTI15 

16 TIM0_CH2 DMAMUX_event_0 

17 TIM0_CH3 DMAMUX_event_1 

18 TIM0_CH4 DMAMUX_event_2 

19 TIM0_TRIG/TIM0_COM DMAMUX_event_3 

20 TIM0_UP LPTimer0_out 

21 TIM7_CH1 LPTimer1_out 

22 TIM7_CH2 TIM5_TRGO 

23 TIM7_CH3 TIM14_out 

24 TIM7_CH4 TIM15_out 

25 TIM7_TRIG/TIM7_COM TIM16_out 

26 TIM7_UP -  

27 TIM1_CH1 -  

28 TIM1_CH2 -  

29 TIM1_CH3 -  

30 TIM1_CH4 -  

31 TIM1_TRIG -  

32 TIM1_UP -  
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No. DMA Request Source  Trigger Counter Source  

33 TIM2_CH1 -  

34 TIM2_CH2 -  

35 TIM2_CH3 -  

36 TIM2_CH4 -  

37 TIM2_TRIG -  

38 TIM2_UP -  

39 TIM3_CH1 -  

40 TIM3_CH2 -  

41 TIM3_CH3 -  

42 TIM3_CH4 -  

43 TIM3_TRIG -  

44 TIM3_UP -  

45 TIM4_CH1 -  

46 TIM4_CH2 -  

47 TIM4_CH3 -  

48 TIM4_CH4 -  

49 TIM4_TRIG -  

50 TIM4_UP -  

51 TIM5_UP -  

52 USART6 TX -  

53 USART6 RX -  

54 USART7 TX -  

55 USART7 RX -  

56 I2C1 TX -  

57 I2C1 RX -  

58 I2C2 TX -  

59 I2C2 RX -  

60 TIM8_CH1 -  

61 TIM8_CH2 -  

62 TIM8_CH3 -  

63 TIM8_CH4 -  

64 TIM8_TRIG -  

65 TIM8_UP -  

66 TIM9_CH1 -  

67 TIM9_CH2 -  

68 TIM9_CH3 -  
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No. DMA Request Source  Trigger Counter Source  

69 TIM9_CH4 -  

70 TIM9_TRIG -  

71 TIM9_UP -  

72 TIM14 -  

73 TIM15 -  

74 TIM16 -  

75 Cordic in -  

76 Cordic out  -  

77 I2S TX -  

78 I2S RX -  

79 CANFD_TX -  

80 CANFD_RX -  

12.4  Register Description  

Register base address: 0x40B0_2100 

The registers are listed below:  

Table 12- 2: List of DMAMUX Registers  

Offset Address  Name Description  

0x00 DMAMUX_C0CR Channel 0 control register  

0x04 DMAMUX_C1CR Channel 1 control register  

0x08 DMAMUX_C2CR Channel 2 control register  

0x0C DMAMUX_C3CR Channel 3 control register  

0x10 DMAMUX_C4CR Channel 4 control register  

0x14 DMAMUX_C5CR Channel 5 control register  

0x18 DMAMUX_C6CR Channel 6 control register  

0x1C DMAMUX_C7CR Channel 7 control register  

0x80 DMAMUX_CSR Channel interrupt status register  

0x84 DMAMUX_CFR Channel interrupt clear register  

0x100 DMAMUX_RG0CR DMA request generation channel 0 control register  

0x104 DMAMUX_RG1CR DMA request generation channel 1 control register  

0x108 DMAMUX_RG2CR DMA request generation channel 2 control register  

0x10C DMAMUX_RG3CR DMA request generation channel 3 control register  

0x140 DMAMUX_RGSR DMA request generation interrupt status register  

0x144 DMAMUX_RGCFR DMA request generation interrupt clear register  
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12.4.1  Channel x Control Register (DMAMUX_CxCR)  

Offset address: 0x00/0x04/0x08/0x0C/0x10/0x14/0x18/0x1C, x = 0 7 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:29 RSV -  -  Reserved 

28:24 SYNC_ID R/W 0 
Select the trigger signal for 

synchronization  

23:19 NBREQ R/W 0 

Number of DMA requests allowed 

after each synchronization; or the 

number of requests required to 

generate a DMA transfer event  

18:17 SPOL R/W 0 

Define the edge polarity of the 

selected synchronization input:  

0x0: synchronization disabled  

0x1: rising- edge trigger  

0x2: falling - edge trigger  

0x3: rising- edge and falling - edge 

trigger  

16 SE R/W 0 

Synchronization enable:  

0: disabled 

1: enabled 

15:10 RSV -  -  Reserved 

9 EGE R/W 0 

Transfer event generation enable:  

0: disabled 

1: enabled 

8 SOIE R/W 0 

Synchronization overrun interrupt 

enable: 

0: disabled 

1: enabled 

7 RSV -  -  Reserved 

6:0 DMAREQ_ID R/W 0 Select the input DMA request  
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12.4.2  Channel Interrupt Status Register (DMAMUX_CSR)  

Offset address: 0x80  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 SOF R 0 

Each bit corresponds to the 

synchronization overrun interrupt 

state of a channel, which is set 

when the DMA transfer caused by 

the previous synchronization 

signal is not fully completed and a 

new synchronization signal is 

present. 

12.4.3  Channel Interrupt Clear Register (DMAMUX_CFR)  

Offset address: 0x084  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 CSOF W 0 

Writing 1 in each bit clears the 

corresponding synchronization 

overrun interrupt of a channel.  

12.4.4  DMA Request Generator Channel x Configuration Register 

(DMAMUX_RGxCR)  

Offset address: 0x100/0x104/0x108/0x10C, x = 0 3 

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:24 RSV -  -  Reserved 

23:19 GNBREQ R/W 0 

Defines the number of DMA 

requests to be generated after a 

trigger event. The actual  number 

of generated DMA requests is 

GNBREQ + 1. 

18:17 GPOL R/W 0 

Defines the edge polarity of the 

selected trigger input:  

0x0: no event, i.e. none trigger 

detection nor generation  

0x1: rising- edge trigger  

0x2: falling - edge trigger  

0x3: rising- edge and falling - edge 

trigger  

16 GE R/W 0 

DMA request generator channel x 

enable: 

0: disabled 

1: enabled 

15:9 RSV -  -  Reserved 

8 OIE R/W 0 

Trigger overrun interrupt enable:  

0: disabled 

1: enabled 

7:5 RSV -  -  Reserved 

4:0 SIG_ID R/W 0 Trigger signal source  

12.4.5  DMA Request Generator Interrupt Status Register 

(DMAMUX_RGSR) 

Offset address: 0x140  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:4 RSV -  -  Reserved 

3:0 OF R 0 
Each bit corresponds to the trigger 

overrun interrupt state of a 
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Bit  Name Attribute  Reset Value  Description  

channel, which is set when the 

DMA transfer caused by the 

previous trigger signal is not fully 

completed and a new trigger 

signal is present.  

12.4.6  DMA Request Generator Interrupt Clear Flag Register 

(DMAMUX_RGCFR) 

Offset address: 0x144  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:4 RSV -  -  Reserved 

3:0 COF W 0 

Writing 1 in each bit clears the 

corresponding trigger overrun 

interrupt of a channel.  

12.5  Operation Procedure  

12.5.1  Selecting Handshake Signal Source for Output to DMA 

Controller  

Just select a signal source in CxCR[5:0]. 

12.5.2  Trigger Generation of Handshake Signal  

1. Configure RGxCR to select the trigger signal input source, polarity, and number of trigger 

generation requests.  

2. Configure CxCR to output the req_gen signal to the DMA controller.  

3. Configure RGxCR to activate the trigger.  
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12.5.3  Trigger Signal for Synchronizing Handshake Signal  

1. Configure CxCR to select the trigger signal input source, polarity, number of 

synchronization times, and handshake signal source for the synchronization function.  

2. Configure CxCR to activate the synchronization.  

12.5.4  DMA Transfer Event  

1. Configure CxCR to select the number of transfers required to generate the event.  

2. Configure RGxCR to use DMA event as the trigger source.  

3. Configure CxCR to activate the transfer event generation.  
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13.1  Overview  

The CORDIC co- processor provides hardware acceleration of certain mathematical functions 

such as , , atan2( , ), , , , , , , 

ln( ), , etc. 

13.2  Main Features  

 ̧ 24- bit CORDIC rotation engine  

 ̧ AHB interface supporting 16 - bit and 32 - bit fixed point input and output formats  

 ̧ DMA available 

 ̧ Configurable input/output data address  

13.3  Functional Description  

 Data Format and Input/Output  

This module adopts 24 - bit data internally for operation, and the data input and output can be 

selected in either 32 - bit or 16 - bit format for data transfer. The data format range in this section 

applies to all function modes.  

When the 32 - bit format is selected, the higher 24 bits are the input and output data, and the 

lower 8 bits are meaningless. If signed, the signed 32 - bit format can be used for operation in 

the system. The decimal point of the data is located between bit [2 3] and bit [22]. If the data is 

signed, the whole data is represented in the range of [ - 1, (223 -  1) / 2 23], i.e. [0x80000000, 
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0x7FFFFFFF]. If the data is not signed, it is represented in the range of [0, (2 24 -  1) / 2 23], i.e. 

[0X0, 0xFFFFFF00]. The following is an example of data conversion [ applicable for  both  positive 

and negative numbers]:  

Input Data x 

[DEC]  
Calculation Formula  Converted Data [DEC]  Converted Data [HEX]  

0.25 x * 231 536870912  0x20000000  

 

When the 16 - bit format is selected, the 16 - bit data is the higher 16 bits of the internal data, 

and the lower 8 bits of the input data are filled with 0. If the data is signed, the signed 16 - bit 

format can be used for operation in the system, and the whole  data is represented in the range 

of [ - 1, (215 -  1) / 215], i.e. [0x8000, 0x7FFF]. If the data is not signed, it is represented in the 

range of [0, (216 -  1) / 215], i.e. [0x0, 0xFFFF]. 

Input Data x 

[DEC]  
Calculation Formula  Converted Data [DEC]  Converted Data [HEX]  

0.25 x * 215 8192 0x00002000  

 

If two data inputs are required for an operation, the operation will start automatically when 

both data are written; if only one data is required, writing one data will automatically starts the 

operation.  

 Function Mode 0:  /  

When the function mode 0:  /  is selected, the input and output data are as 

follows:  

Table 13- 1: Input and Output Table of Cordic Controller Function Mode 0  

 Input Data 1  Input Data 2  
Output Data 

1 

Output Data 

2 

Content   m   
Sign bit  True True True True 
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 Input Data 1  Input Data 2  
Output Data 

1 

Output Data 

2 

Remarks 

The unit is 

,  

 

1 can be represented by 

0x7FFFFF (XX) (32- bit 

mode) or 0x7FFF (16- bit 

mode), where no 

multiplication is 

performed.  

-  -  

Relevant calculation:  

Notes: 

1. The sign bit indicates whether the data is signed, and the MSB bit of the signed data 

represents the sign.  

True: signed; False: not signed.  

2. For the data input range, please refer to Chapter 13.3.1 Data Format and Input/Output . 

3. The above notes are applicable to all function modes.  

 Function Mode 1: atan2(y,x) /  

When the function mode 1: atan2(y, x) /  is selected, the input and output data are as 

follows:  

Table 13- 2: Input and Output Table of Cordic Controller Function Mode 1  

 Input Data 1  Input Data 2  
Output Data 

1 
Output Data 2  

Content  y x atan2(y, x)  
Sign bit  True True True False 

Remarks -  -  
The unit is 

. 

Bit [23] indicates that the 

decimal point is preceded by 

0 or 1, not the sign, and the 

range is [0, ]. 

Relevant calculation:  
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 Function Mode 2:  

When the function mode 2:  is selected, the input and output data are as follows:  

Table 13- 3: Input and Output Table of Cordic Controller Function Mode 2  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content  y x  -  

Sign bit  True True True -  

Remarks -  -  -  -  

Note: Input calculation with y= - 1 and x=- 1 at the same time is not supported.   

 Function Mode 3:  

When the function mode 3:  is selected, the input and output data are as follows:  

Table 13- 4: Input and Output Table of Cordic Controller Function Mode 3  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content  y x  -  

Sign bit  True True True -  

Remarks It is required that  . -  -  

 Function Mode 4:  /  

When the function mode 4:  /  is selected, the input and output data are as follows:  

Table 13- 5: Input and Output Table of Cordic Controller Function Mode 4  

 Input Data 1  
Input Data 

2 
Output Data 1  Output Data 2  

Content   -    
Sign bit  True -  True False 

Remarks  -  Range in [0, 1.366]  Range in [0, 1.693]  

Relevant calculation:  
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 Function Mode 5:  

When the function mode 5:  is selected, the input and output data are as follows:  

Table 13- 6: Input and Output Table of Cordic Controller Function Mode 5  

 Input Data 1  Input Data 2  
Output 

Data 1  

Output 

Data 2  

Content     -  

Sign bit  True False True -  

Remarks 

It is able to take the point ( ) from the ranges of 

 and , or enter 

 and , requiring 

. 

-  -  

 Function Mode 6: ln( ) 

When the function mode 6: ln( ) is selected, the input and output data format varies depending 

on the range of input data, requiring a numerical range SCALE in the control register, as follows:  

When , make SCALE = 0. 

Table 13- 7: Input and Output Table 1 of Cordic Controller Function Mode 6  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content   -   -  

Sign bit  False -  True -  

Remarks  -  -  -  

When , make SCALE = 1. 

Table 13- 8: Input and Output Table 2 of Cordic Controller Function Mode 6  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content   --   -  

Sign bit  False --  True -  

Remarks   -  -  -  

When , make SCALE = 2. 
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Table 13- 9: Input and Output Table 3 of Cordic Controller Function Mode 6  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content   -   -  

Sign bit  False -  True -  

Remarks  -  -  -  

When , make SCALE = 3. 

Table 13- 10: Input and Output Table 4 of Cordic Controller Function Mode 6  

 Input Data 1  Input Data 2  Output Data 1  
Output Data 

2 

Content   -   -  

Sign bit  False -  True -  

Remarks  -  -  -  

Relevant calculation:  

 Function Mode 7:  

When the function mode 7: , i.e. Sqr(x), is selected, the input and output data format varies 

depending on the range of input data, requiring a numerical range SCALE in the control register, 

as follows: 

When , make SCALE = 0. 

Table 13- 11: Input and Output Table 1 of Cordic Controller Function Mode 7  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content   -   -  

Sign bit  False -  False -  

Remarks  -  -  -  

When , make SCALE = 1. 

Table 13- 12: Input and Output Table 2 of Cordic Controller Function Mode 7  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content   -   -  

Sign bit  False -  False -  
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 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Remarks  -  -  -  

When , make SCALE = 2. 

Table 13- 13: Input and Output Table 3 of Cordic Controller Function Mode 7  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content   -   -  

Sign bit  False -  False -  

Remarks  -  -  -  

When , make SCALE = 3. 

Table 13- 14: Input and Output Table 4 of Cordic Controller Function Mode 7  

 Input Data 1  Input Data 2  Output Data 1  Output Data 2  

Content   -   -  

Sign bit  False -  False -  

Remarks  -  -  -  

13.4  Register Description  

Register base address: 0x4080_0000 

The registers are listed below:  

Table 13- 15: List of Cordic Controller Registers  

Offset Address  Name Description  

0x00 CORDIC_CTRL Control register  

0x04 CORDIC_DIN1 Input register 1  

0x08 CORDIC_DIN2 Input register 2  

0x0C CORDIC_DOUT1 Output register 1  

0x10 CORDIC_DOUT2 Output register 2  

Registers are detailed in the following sections.  

 Control Register (CORDIC_CTRL)  

Offset address: 0x00  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31 DATA_READY R 0x0 

0: no currently - available operation 

result  

1: with currently -available operation 

result  

30:22 RSV -  -  Reserved 

21:20 SCALE R/W 0x0 

Scaling factor of argument calculated 

via ln( ) and  is determined by the 

value of . 

19:18 RSV -  -  Reserved 

17 DMA_OUT R/W 0x0 

Output data DMA enable:  

0: output data DMA disabled  

1: output data DMA enabled  

16 DMA_IN R/W 0x0 

Input data DMA enable:  

0: input data DMA disabled  

1: input data DMA enabled  

15:14 RSV -  -  Reserved 

13 MERGE_OUT R/W 0x0 

Output data merge, available only 

when the 16 - bit bus mode is used for 

data output:  

0: Data is output in two parts.  

1: The lower 16 bits of the data 

output register 1 is read as the first 

argument, and the higher 16 bits is 

read as the second argument.  

12 MERGE_IN R/W 0x0 

Input data merge, available only 

when the 16 - bit bus mode is used 

for data input:  

0: Data is input in two parts.  

1: The lower 16 bits of the data 

input register 1 is written with the 

first argument, and the higher 16 

bits is written with the second 

argument.  

11 ADDR_OUT R/W 0x0 

Output address mode:  

0: Read data from two data output 

registers respectively . 
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Bit  Name Attribute  Reset Value  Description  

1: Both arguments can be read 

sequentially from data output 

register 1 . 

10 ADDR_IN R/W 0x0 

Input address mode:  

0: Two arguments shall be written 

into two data input registers 

respectively . 

1: Both arguments can be written 

sequentially into data input register 

1. 

9 WIDTH_OUT R/W 0x0 

Data output transfer mode:  

0: 32- bit bus transfer mode adopted 

for data output  

1: 16- bit bus transfer mode adopted 

for data output  

8 WIDTH_IN R/W 0x0 

Data input transfer mode:  

0: 32- bit bus transfer mode adopted 

for data input  

1: 16- bit bus transfer mode adopted 

for data input  

7:4 ITERATION R/W 12 

(Number of iterations in operation / 

2) 

The more number of iterations, the 

more accurate it is and the longer it 

takes. 

The available range is [4, 12].  

3 RSV -  -  Reserved 

2:0 MODE R/W 0x0 

Function modes:  

0: mode 0 selected :  / 

 
1: mode 1 selected : atan2(y,x) / 

 

2: mode 2 selected :   

3: mode 3 selected :   

4: mode 4 selected :   / 

 

5: mode 5 selected :   
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Bit  Name Attribute  Reset Value  Description  

6: mode 6 selected :  ln( ) 

7: mode 7 selected :   

 Data Input Register 1 (CORDIC_DIN1)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DIN1 W 0x0 Write input data to this register.  

 Data Input Register 2 (CORDIC_DIN2)  

Offset address: 0x08  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DIN2 W 0x0 Write input data to this register.  

 Data Output Register 1 (CORDIC_DOUT1)  

Offset address: 0x0C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DOUT1 R 0x0 Read the operation result from this register.  

 Data Output Register 2 (CORDIC_DOUT2)  

Offset address: 0x10  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DOUT2 R 0x0 
Read the operation result from this 

register.  
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13.5  Operation Procedure  

1. Enable the CORDIC module clock and release the reset.  

2. Set the input/output address format, data format, etc.  

3. Set the number of operations (the higher the number, the more accurate the result).  

4. Set the operation mode and the input/output data transfer mode.  

5. Input the appropriate data to CORDIC_DIN1 and CORDIC_DIN2 according to the set 

operation mode.  

6. Wait for CORDIC_CTRL[31] to be set. 

7. Read the two output data from CORDIC_DOUT1 and CORDIC_DOUT2. 

13.6  Calculation Example  

The relevant calculation background in this section is the default configuration of CORDIC_CTRL: 

[input/output calculation in other modes can refer to this mode]  

Default configuration:  32- bit  input/output data format  

Data input and output: input to two input registers  

Data transfer mode: CPU  

Calculation function mode: function mode 0  

Calculation method for converting input data 1 into the hardware - specified format:  

0.25 [DEC] = 0.25 * 231 [DEC] 

                         = 536,870,912 [DEC] 

                         = 0x20000000 [HEX]  
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Calculation method for converting input data 2 into the hardware - specified format: 

0.00390625 [DEC] = 0.00390625 * 2 31 [DEC] 

                   = 8388608 [DEC] 

                         = 0x00800000 [HEX]  

Input the above calculation results into CORDIC_DIN1 and CORDIC_DIN2 respectively, then the 

hardware can start the calculation, the results of which can be obtained from CORDIC_DOUT1 

and CORDIC_DOUT2. 

Verify the calculation results:  

Theoretical calculation result of output data 1:  

      m * sin  ɻ= 0.00390625 * (sin (0.25 * )) [DEC] 

                           = 0.00390625 * 0.7071067811865 [DEC] 

                                           = 0.0027621358640099512671907982 [DEC] * 2 31 

                    = 5931641.601515722055569 [DEC]  

= 5A8279 [HEX] 

Theoretical calculation result of output data 2:  

     m * cos  ɻ= 0.00390625 * (cos (0.25 * )) [DEC] 

                           = 0.00390625 * 0.7071067811865 [DEC]  

            = 0.00276213586400995 [DEC]  

                              = 5,931,641.601515722055569 [DEC] * 2 31 

= 5A8279 [HEX] 

The result of hardware automatic calculation is 0x5a8300 [error: 135, mainly from the decimal 

point].  
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14   ķǉĔŻıĻķ FŻıƠǐƝƬŝƃŻ ĔŻķ BĻıƠǐƝƬŝƃŻ

 ųőƃƠŝƬřŹ  ııĻųĻƠĔƬƃƠ  FÃ 

14.1  Overview  

AES algorithm is a block algorithm. Both the encryption algorithm and the key expansion 

algorithm adopt nonlinear iterative structure. The decryption algorithm has the same structure 

as the encryption algorithm except that the round keys are used in revers e order, that is, the 

decryption round key is the inverse of the encryption round key.  

14.2  Main Features  

 ̧ Cipher key lengths of 128 , 192 or 256 bits  

 ̧ AES encryption and decryption  

 ̧ Electronic code book (ECB) and cipher block chaining (CBC) modes  

 ̧ SWAP mode supported for data input and output, i.e., big - endian / little - endian format 

configurable  

 ̧ Support hardware MASK during encryption and decryption  

14.3  Functional Description  

 Encryption and Decryption  

Load the key, and then run the encryption or decryption algorithm.  
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14.4  Register Description  

Register base address: 0x4060_0000 

The registers are listed below:  

Table 14- 1: List of AES Registers 

Offset Address  Name Description  

0x00 AES_DATAIN Data input register  

0x04 AES_KEYIN Key input register  

0x08 AES_IVIN Initial vector input register  

0x0C AES_CONTROL Control register  

0x10 AES_STATE Status register  

0x14 AES_DATAOUT Data output register  

Registers are detailed in the following sections.  

 Data Input Register (AES_DATAIN)  

Offset address: 0x00  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DATAIN W 0x00000000 

32- bit register for storing plaintext or 

ciphertext data, shall be written four times 

continuously to form a 128 - bit data stream.  

 Key Input Register (AES_KEYIN)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 KEYIN W 0x00000000 

32- bit register for storing key data, shall be 

written four times continuously to form a 

128- bit key.  
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 Initial Vector Input Register (AES_IVIN)  

Offset address: 0x08  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 IVIN W 0x00000000 

32- bit register for storing the 

initial vector in CBC operation 

mode, shall be written four times 

continuously to form a 128 - bit 

initial vector. This register is valid 

only in CBC mode, and does not 

work in ECB mode even if data is 

written.  

 Control Register (AES_CONTROL)  

Offset address: 0x0C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:12 RSV -  -  Reserved 

11:9 ALL_ROUND R/W 0x0 

Total number of rounds with 

pseudo- AES algorithm enabled:  

0: 2 rounds 

1: 4 rounds 

2: 8 rounds 

3: 16 rounds  

4: 32 rounds  

5: 64 rounds  

Others: reserved 

8 VAES_EN R/W 0x0 

Pseudo- AES algorithm enable:  

0: disabled 

1: enabled 
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Bit  Name Attribute  Reset Value  Description  

7:6 KEY_MODE R/W 0x0 

AES key length selection:  

00: AES_128 

01: AES_192 

10: AES_256 

5 ECB R/W 0x0 

Mode indicator bit:  

0: ECB mode 

1: CBC mode 

4 SWAP R/W 0x0 

SWAP mode enable for data input 

and output:  

0: SWAP mode disabled 

1: SWAP mode enabled 

3 INT_EN R/W 0x0 

Interrupt enable bit:  

0: disabled 

1: enabled 

2 CRYPT R/W 0x0 

Encryption/decryption indicator 

bit:  

0: encryption performed  

1: decryption performed  

1 KEY_START W 0x0 

Key expansion algorithm start bit:  

0: Writing 0 has no effect. Reading 

this bit always returns 0.  

1: Writing 1 initiates the key 

expansion algorithm. Reading this 

bit always returns 0.  

0 CRYPT_START W 0x0 

Encryption/decryption start bit:  

0: Writing 0 has no effect. Reading 

this bit always returns 0.  

1: Writing 1 initiates the 

encryption  /  decryption. Reading 

this bit always returns 0.  

 Status Register (AES_STATE)  

Offset address: 0x10  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:3 RSV -  -  Reserved 

2 CBCDONE R 0x0 

CBC of block 1 done bit:  

0: CBC of block 1 undone. This bit 

is valid only in CBC mode, and 

does not work in ECB mode.  

1: CBC of block 1 done. Writing 1 

clears this flag bit. When a batch 

of data is encrypted or decrypted 

by CBC, this bit must be cleared by 

writing 1 to ensure that the next 

batch of data is encrypted or 

decrypted correctly. This bit is 

valid only in CBC mode, and does 

not work in ECB mode.  

1 KEY_DONE R 0x0 

AES key expansion done bit:  

0: AES key expansion undone 

1: AES key expansion done. 

Writing 1 clears this flag bit.  

0 CRYPT_DONE R 0x0 

AES algorithm done bit:  

0: AES algorithm undone  

1: AES algorithm done. Writing 1 

clears this flag bit. An interrupt (if 

enabled) will be generated at the 

same time as this bit is set; writing 

1 to this bit clears the interrupt.  

 Data Output Register (AES_DATAOUT)  

Offset address: 0x14  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DATAOUT R 0x00000000 

The data output register is used 

for storing the result of encryption 

and decryption, which is read -

only. 



UM32G421 User Manual  Advanced Encryption and Decryption Algorithm  

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  188 

14.5  Operation Procedure  

The encryption and decryption process of AES module is shown below:  

Set SWAP
Control bit

CBC mode?

Set ECB control 
bit

Y

Write the initial 
vector

Write the key

N

Set encryption / 
decryption mode

Write plaintext/
ciphertext

Start encryption/
decryption 
operation

Wait for the 
operation to 

complete

Read plaintext/
ciphertext

Continue to write 
plaintext/ciphertext

Y

Change key or 
not?

N

Y

N

Initiate key 
extension

KEY_DONE
N

Y

Start

End
 

Figure 14- 1: AES Encryption and Decryption Flowchart  
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15  ÊƠƱĻ ¿ĔŻķƃŹ {ƱŹİĻƠ YĻŻĻƠĔƬƃƠ

¿{Y 

15.1  Overview  

The RNG is capable of delivering true random numbers.  

15.2  Main Features  

The RNG delivers true random numbers from random seeds.  

15.3  Functional Description  

 RNG 

RNG is capable of delivering true random numbers from random seeds.  

15.4  Register Description  

Register base address: 0x40B0_B000 

The registers are listed below:  

Table 15- 1: List of RNG Registers 

Offset Address  Name Description  

0x00 RNG_DATA Data register  

0x04 RNG_SEED Random seed register  

0x08 RNG_CR Control register  

 Data Register (RNG_DATA)  

Offset address: 0x00  

Reset value: 0xXXXX XXXX (the data read is random)  
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Bit  Name Attribute  Reset Value  Description  

31:0 DATA R/W 0xXXXX XXXX 
Read data to obtain random 

number  

 Random Seed Register (RNG_SEED)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 SEED W 0x0 Reserved 

 Control Register (RNG_CR)  

Offset address: 0x08  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:1 RSV -  -  Reserved 

0 EN R/W 0x0 

Enable random seed to 

automatically change with time:  

1: enabled 

0: disabled 

15.5  Operation Procedure  

1. Configure RNG_CR[0] to enable the random number generator.  

2. Configure RNG_SEED[31: 0] to write a random seed.  

3. Read random numbers from RNG_DATA[31:0], which can be read continuously.  
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16   ķǉĔŻıĻķ <ƃŻƬƠƃų ÊŝŹĻƠ Êay Êay 

16.1  Overview  

The advanced- control timer consists of a 16 - bit auto - reload counter driven by a programmable 

prescaler. 

It may be used for a variety of purposes, including measuring the pulse lengths of input signals 

(input capture) or generating output waveforms (output compare, complementary PWM with 

dead- time insertion) . 

16.2  Main Features  

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

 ̧ 16- bit programmable prescaler allowing real - time adjustment of the counter clock division  

 ̧ 4 independent channels for input capture, output compare, PWM generation and one - pulse 

output  

 ̧ Complementary output with programmable dead - time insertion  

 ̧ Support cascading with other timers  

 ̧ Repetition counter to update the timer registers only after a given number of cycles of the 

counter  

 ̧ Break inputs, break signal filtering and polarity selection, combinatorial configuration of 

break signals 

 ̧ Interrupt or DMA event can be generated in the following cases:  

ü Counter up/down overflow, counter initialization (triggered by software or hardware)  

ü Trigger event (counter start, stop, initialization, internal/external trigger)  
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ü Input capture  

ü Output compare  

ü Break input  

 ̧ Support incremental quadrature encoder and Hall sensor  

 ̧ Trigger input for external clock  

16.3  System Block Diagram  
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Figure 16- 1: TIM0 & TIM7 System Block Diagram 
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16.4  Pin Description  

Table 16- 1: TIM0& TIM7 Pin Description  

Function Pin  Alternate Function Pin  Direction  Functional Description  

TIM0_BKIN PA6, PB12, PA10, PB4 Input  Break input  

TIM0_ETR PA12, PA0, PD2 Input  External trigger input  

TIM0_CH1 PA8, PA0, PB14, PA9, PB12 Input/output  
Channel input capture / 

PWM output signal  

TIM0_CH1N PA7, PB13, PA1 Output  Reverse PWM output  

TIM0_CH2 PA9, PA8 Input/output  
Channel input capture / 

PWM output signal  

TIM0_CH2N PB0, PB14, PA6, PB6, PB15 Output  Reverse PWM output  

TIM0_CH3 PA10, PA4, PB11 Input/output  
Channel input capture / 

PWM output signal  

TIM0_CH3N PB1, PB15, PA9 Output  Reverse PWM output  

TIM0_CH4 PA11, PA5, PA7, PB9, PB10 Input/output  
Channel input capture / 

PWM output signal  

TIM7_BKIN PA6, PA2, PA9, PB5 Input  Break input  

TIM7_ETR PA0, PA15, PB7 Input  External trigger input  

TIM7_CH1 PC6, PA2, PB14, PA10 Input/output  
Channel input capture / 

PWM output signal  

TIM7_CH1N 
PA5, PA7, PA15, PB15, 

PC10 
Output  Reverse PWM output  

TIM7_CH2 PC7, PA3, PB15 Input/output  
Channel input capture / 

PWM output signal  

TIM7_CH2N PB0, PB14, PC11 Output  Reverse PWM output  

TIM7_CH3 PC8, PA4, PA6, PB4, PB8 Input/output  
Channel input capture / 

PWM output signal  

TIM7_CH3N PB1, PB15, PB3, PB6, PC12 Output  Reverse PWM output  

TIM7_CH4 PC9, PA5, PB5 Input/output  
Channel input capture / 

PWM output signal  
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16.5  Timer Interconnection  

Table 16- 2: Timer Interconnection  
TIMx Interconnection  

Source 

(TIMx 

Trigger 

Output)  

Inputs  

(TIMx Trigger Input)  

TIM0_TRGO -  TIM1_ITR0 TIM2_ITR0 TIM3_ITR0 -  TIM7_ITR0 -  -  

TIM1_TRGO TIM0_ITR1 -  TIM2_ITR1 TIM3_ITR1 TIM4_ITR0 TIM7_ITR1 TIM8_ITR2 TIM9_ITR0 

TIM2_TRGO TIM0_ITR2 TIM1_ITR2 -  TIM3_ITR2 TIM4_ITR1 -  -  TIM9_ITR1 

TIM3_TRGO TIM0_ITR3 TIM1_ITR3 TIM2_ITR3 -  TIM4_ITR2 TIM7_ITR2 TIM8_ITR0 TIM9_ITR2 

TIM4_TRGO TIM0_ITR0 -  TIM2_ITR2 -  -  TIM7_ITR3 TIM8_ITR1 -  

TIM7_TRGO -  TIM1_ITR1 -  TIM3_ITR3 TIM4_ITR3 -  -  -  

TIM8_TRGO -  -  -  -  -  -  -  TIM9_ITR3 

TIM9_TRGO -  -  -  -  -  -  TIM8_ITR3 -  

16.6  Functional Description  

 Time- base Unit  

The main block of the time - base unit is a 16- bit counter with its related auto - reload register. 

The counter can count up, down, or both up and down. The counter clock can be divided by a 

16- bit prescaler.  

The counter, the auto - reload register and the prescaler register can be written or read by 

software, which is true even when the counter is running.  

The time- base unit includes:  

 ̧ Counter register (TIM_CNT) 

 ̧ Prescaler register (TIM_PSC) 

 ̧ Auto - reload register (TIM_ARR) 

 ̧ Repetition counter register (TIM_RCR)  
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The auto- reload register is preloaded, which is controlled by the auto - reload preload enable 

(ARPE) bit in the register. When ARPE = 0, write to the ARR register, and the written data is 

directly transferred to the shadow register. When ARPE = 1, the data written to the TIM_ARR 

register is transferred to the shadow register when an update event (TIM_CNT overflow or 

underflow) occurs. The update event of ARR can also be actively triggered by software via 

register operation.  

The counter TIM_CNT is clocked by the prescaler output TIM_PSC, which is enabled only when 

the counter enable bit (CEN) in the register is set. When CNT = ARR, this round of counting is 

over and the update event is sent.  

TIM_PSC is a synchronous prescaler that can divide the counter clock frequency by any factor 

between 1 and 65536. The PSC register is also buffered, and overwriting PSC does not actually 

overwrite the shadow register unless a new update event occurs. Thus the PSC register can be 

changed in real time on the fly, and the new prescaler ratio is taken into account at the next 

update event.  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Update event 
(UEV)

0Prescaler register 1

Write a new value in TIM_PSC

0Prescaler buffer 1

0Prescaler counter 0 1 0 1 10 10 10

 

Figure 16- 2: Counter Timing Diagram with Prescaler Division Changing from 1 to 2  
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CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02

Update event 
(UEV)

0Prescaler register 3

Write a new value in TIM_PSC

0Prescaler buffer 3

0Prescaler counter 0 1 2 3 10 32 10

 

Figure 16- 3: Counter Timing Diagram with Prescaler Division Changing from 1 to 4  

 Counter Operation Mode  

The counter supports up - counting mode, down - counting mode and center - aligned mode.  

16.6.2.1  Up- counting Mode  

In up- counting mode, the counter counts from 0 to the auto - reload value, i.e. CNT = ARR, 

generating an overflow event, and then restarts counting from 0.  

If the repetition counter is enabled, the counter repeats the above process a number of times 

(RCR + 1) as defined in RCR before generating an underflow event.  

The software can directly trigger an update event by setting the UG bit in the register, at which 

time the CNT and the prescaler registers are automatically cleared. Whether setting the UG 

register triggers UIF (update interrupt flag) is determined by the setting of the URS register.  
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The update event can be disabled by setting the UDIS bit in the register to avoid updating the 

shadow register while writing new values in the preload registers.  

When an update event occurs, the following registers are updated and the UIF bit is set:  

 ̧ The repetition counter register RCR is reloaded with the content of TIM_RCR register.  

 ̧ The auto- reload shadow register ARR is reloaded with the content of TIM_ARR register.  

 ̧ The prescaler shadow register PSC is reloaded with the content of TIM_PSC register.  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04 05 06 07 08 09

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

Figure 16- 4: Up- counting Waveform Diagram, Internal Clock not Divided  
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Figure 16- 5: Up- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 16- 6: Counter Timing Diagram, Update Event when ARPE = 0 (TIM_ARR not Preloaded)  
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Figure 16- 7: Counter Timing Diagram, Update Event when ARPE = 1 (TIM_ARR Preloaded) 

16.6.2.2  Down - counting Mode  

In down - counting mode, the counter counts from the auto - reload value down to 0, generating 

an underflow event, and then restarts counting from the auto - reload value.  

If the repetition counter is enabled, the counter repeats the above process a number of times 

(RCR + 1) as defined in RCR before generating an underflow event.  

The software can directly trigger an update event by setting the UG bit in the register, at which 

time the CNT and the prescaler registers are automatically cleared. Whether setting the UG 

register triggers UIF (update interrupt flag) is determined by the setting of the URS register.  

The update event can be disabled by setting the UDIS bit in the register to avoid updating the 

shadow register while writing new values in the preload registers.  

When an update event occurs, the following registers are updated and the UIF bit is set:  
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 ̧ The repetition counter register RCR is reloaded with the content of TIM_RCR register.  

 ̧ The auto- reload shadow register ARR is reloaded with the content of TIM_ARR register.  

 ̧ The prescaler shadow register PSC is reloaded with the content of TIM_PSC register.  

CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

Counter underflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

Figure 16- 8: Down- counting Waveform Diagram, Internal Clock not Divided  

 

CK_PSC
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CK_CNT

02 01 00 ECCNT EB EA E9 E8

Counter underflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

Figure 16- 9: Down- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 16- 10: Down- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 16- 11: Down- counting Waveform Diagram, Update Event when Repetition Counter is 

not Used  
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16.6.2.3  Center - aligned Counting Mode  

In center - aligned mode, the counter counts from 0 to the auto - reload value -  1 and generates 

a counter overflow event, then counts from the auto - reload value down to 1 and generates a 

counter underflow event, and then restarts counting from 0.  

The CMS[1:0] bits are used for enabling the center - aligned mode and selecting the output 

compare mode herein. The center - aligned mode is active when CMS! = 00. The output compare 

interrupt flag of channels configured in output is set when: the counter coun ts down (CMS = 

01), the counter counts up (CMS = 10), the counter counts up and down (CMS = 11).  

In this mode, the DIR direction bit in the register cannot be written by software. It is updated by 

hardware and gives the current direction of the counter.  

The counter updates the shadow registers of ARR, PSC and RCR at each counter overflow and 

underflow.  

CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04

Counter overflow

Update event UEV

Update interrupt flag
UIF

05 06 05 04 03

Counter underflow

CNT

 

Figure 16- 12: Center- aligned Counter Timing Diagram, TIM_PSC = 0, TIM_ARR = 0x6 
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Figure 16- 13: Counter Timing Diagram, Update Event with ARPE = 1 (Counter Underflow)  
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Figure 16- 14: Counter Timing Diagram, Update Event with ARPE = 1 (Counter Overflow)  
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 Repetition Counter  

The update event is generated only when the repetition counter has reached zero at counter 

overflow or underflow. This means that the data are transferred from the preload registers of 

ARR, PSC and CCR (compare/capture registers in output compare mode) to the shadow 

registers every N + 1 counter overflows/underflows, where N is the value in the repetition 

counter register RCR. 

The repetition counter is decremented:  

 ̧ at each counter overflow in up - counting mode;  

 ̧ at each counter underflow in down - counting mode;  

 ̧ at each counter overflow / underflow in center - aligned mode.  

Note: When the update event is generated by software or by hardware through the slave mode 

controller, it occurs immediately whatever the value of RCR is and the repetition counter is 

reloaded with the content of the TIM_RCR register.  

TIM_RCR=0

TIM_CNT

TIM_RCR=1

TIM_RCR=2

TIM_RCR=3

TIM_RCR=3 & 
UG

Center - aligned mode
Edge- aligned mode 
Upcounting

Edge- aligned mode 
Downcounting

Update event (UEV)

UG by SW  

Figure 16- 15: Examples of Updating Rate in Different Modes and TIM_RCR Register Setting  
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 Preload Register  

The following functional registers support the preload function:  

 ̧ Auto - reload register TIM_ARR 

 ̧ Prescaler register TIM_PSC (preload function cannot be disabled)  

 ̧ Channel control register TIM_CCR 

 ̧ CCxE and CCxNE control register 

 ̧ OCxM control register  

The preload function can be enabled or disabled by software for all of the above registers 

except TIM_PSC. 

Registers with preload function contain two sets of physical entities:  

 ̧ Shadow register: the register being used by the actual timer  

 ̧ Preload register: the register accessible to software  

When the preload function is disabled, the register with preload function has the following 

characteristics:  

 ̧ The preload register can be accessed and overwritten by software in real time.  

 ̧ The shadow register is updated synchronously with the preload register.  

If the preload function is enabled, then:  

 ̧ All software operations access the preload register.  

 ̧ At the occurrence of update event, the content of all preload registers will be synchronously 

transferred to the corresponding shadow registers.  
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 Counter Clock  

The counter clock can be provided by the following clock sources:  

 ̧ Internal clock: Timerx_clk 

 ̧ External clock mode 1: external input pin TIx  

 ̧ External clock mode 2: external trigger input ETR  

 ̧ Internal trigger inputs (ITRx): using the trigger output (TRGO) of one timer as the counter 

clock 

16.6.5.1  Internal Clock Source  

If the slave mode controller is disabled (SMS = 000), then the CEN, DIR and UG bits are controlled 

by software. After the UG bit is set and the update signal is synchronized by CLK_PSC, the 

counter value is reinitialized.  

APBCLK

CEN=CNT_EN

CK_CNT=CK_PSC

E7 E8 E9 EA EB EC 00 01 02 03 04

UG

UIF

05 06 07 08 09CNT

 

Figure 16- 16: Timing Diagram in Internal Clock Source Mode, Clock Divided by 1  

16.6.5.2  External Clock Source Mode 1  

In this mode, the external pin input signal is directly used as the counter clock when SMS = 11, 

and the counter can count at each rising or falling edge on a selected input.  
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Figure 16- 17: External Clock Connection Diagram  

The external input signal will be synchronized with the internal clock before triggering the 

counter counting, and the TIF flag will be set by the valid edge on the input.  

TI2

CEN=CNT_EN

CK_CNT=CK_PSC

00 01 02

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

CNT

 

Figure 16- 18: Timing Diagram in External Clock Source Mode 1  

When counting with an external clock, the internal clock (timerx_clk) shall still be enabled so 

that TIM can use timerx_clk to synchronize and filter the external input clock. In external clock 

mode 1, the external input clock is first subject to filtering  and edge selection to obtain a valid 

counting edge, which is input to the prescaler module as the valid operating clock (CLK_PSC).  
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The external clock synchronization adopts a simple two - stage flip - flop structure, so in order to 

avoid metastability, the external input clock width is required to be at least 2 timerx_clk cycles.  

In this mode, only the inputs of channels 1 and 2 can be used as clock inputs, and the required 

configuration is as follows:  

 ̧ In GPIO module, configure the corresponding pin as TIM_CH2.  

 ̧ Turn off the channel enable bit, and configure TIM_CCER[4] = 0 to ensure the success of 

subsequent channel configuration.  

 ̧ Select the input channel by setting TIM_CCMR1[9:8] = 01, with IC2 mapped on TI2.  

 ̧ Select the active counting edge to be rising edge or falling edge by setting TIM_CCER[5] = 0.  

 ̧ Configure the input filter duration by writing the IC2F[3:0] bits in the TIM_CCMR1 register 

(if no filter is required, keep IC2F = 0000).  

 ̧ Enable the external clock source mode 1 by setting TIM_SMCR[2:0] = 111.  

 ̧ Select TI2 as the trigger input source by setting TIM_SMCR[6:4] = 110.  

 ̧ Enable the channel by setting TIM_CCER[4] = 1. 

 ̧ Enable the counter by setting TIM_CR1[0] = 1.  

The following diagram shows an example of typical external clock source mode 1:  

APBCLK

TI2

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of 
resynchronization

CNT

 

Figure 16- 19: Timing Diagram in External Clock Source Mode 1  
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16.6.5.3  External Clock Source Mode 2  

In this mode, the counter counts at each rising edge or falling edge (double - edge not supported) 

on the external trigger input TIM_ETR.  

      Divider
/1, /2, /4, /8

TIM_SMCR

TRGI
ETR

External 
clock 
mode2ETP

TIM_SMCR

ETF[3:0]

External 
clock 
mode1

Internal 
clock
mode

Encoder
mode

ETRF

CK_INT

TI1 or TI2

TIM_SMCR

SMS[2:0]ECE

CLK_PCS

Filter 

TIM_SMCR

ETPS[1:0]

ETRP

 

Figure 16- 20: External Trigger Input Block Diagram  

The following diagram shows the counter counting each 2 rising edges on ETR. The delay 

between the rising edge of ETR and the actual clock of the counter is due to the 

resynchronization of the internal clock.  

ETR

CEN=CNT_EN

CK_CNT=CK_PSC

00 01

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

CNT

ETRP

ETRF

 

Figure 16- 21: Timing 1 Diagram in External Clock Source Mode 2  
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The main difference from external clock source mode 1 is that the ETR input is directly divided 

and then filtered to generate CK_PSC clock, which me ans that the application scenarios where 

the ETR input frequency is higher than timerx_clk can be supported, in which case the ETR input 

shall be pre- divided first before it is used to drive the counter.  

The configuration required for this mode is as follows:  

 ̧ In GPIO module, configure the corresponding pin as TIM_ETR.  

 ̧ Select the ETP edge by setting TIM_SMCR[15] = 0. 

 ̧ Set the ETR division ratio by writing TIM_SMCR.ETPS[1:0] = 01. 

 ̧ Configure the input filter duration by setting TIM_SMCR.ETF[3:0] = 0000.  

 ̧ Set the ECE register and enable the external clock source mode 2 by setting TIM_SMCR[14] 

= 1 and TIM_SMCR[2:0] = 000. 

 ̧ Enable the counter by setting TIM_CR1[0] = 1.  

The following diagram shows an example of typical external clock source mode 2:  

APBCLK

ETR

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW
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Delay of 
resynchronization

ETRP

ETRF

CNT

 

Figure 16- 22: Timing 2 Diagram in External Clock Source Mode  2 
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In external clock source mode 2, TIM can still be configured as slave mode: for example, ETR 

input is used for counting while TRGO of another timer is used as the trigger signal, and the 

reset counter restarts counting at the arrival of trigger event.  

 Internal Trigger Signal (ITRx)  

TIM supports four internal trigger inputs, which can be used for counting trigger or internal 

signal capture. For internal signal capture, it is required to configure TS to 000 011 for selecting 

ITR0 ITR3, and configure CCxS to 11 for selecting TRC (selected by four ITRx inputs) as the 

capture signal.  

Each ITR input supports 4 internal signal extensions configured by the ITRxSEL register.  

 Capture / Compare Channels  

TIM consists of 4 capture/compare channels, each of which is built around a capture/compare 

register TIM_CCR (including a shadow register), an input stage for capture and an output stage 

for compare.  

The input stage samples the corresponding TIx input to generate a filtered signal TIxF. Then, an 

edge detection with polarity selection generates a signal (TIxFPx), which can be used as trigger 

input for counting or as the capture command and is prescaled before being captured.  

TI2FP1
TI1FP1Filter Edge detector

TIM_CCMR1

TI1F_RisingIT1

TIM_CH1

IC1F[3:0]

TI1F_Falling

TIM_CCER

CC1P

TRC

TIM_CCMR1

CC1S

IC1PS

TI2F_Rising

TI2F_Falling

TIM_CCER

CC2P

TI1F_ED
to the slave mode controller

      Divider
/1, /2, /4, /8

TIM_CCMR1

ICPS[1:0](from channel 2)

 

Figure 16- 23: Capture/Compare Channel (Example: Channel 1 Input Stage)  
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The output stage generates an output reference signal OCxREF, which is fixed to be active high 

and acts as the reference input to the final output circuit. Wherein, channels 1 3 support 

complementary output and dead - time insertion, while channel 4 is relat ively simple and does 

not support complementary output.  
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Capture/compare shadow register
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Figure 16- 24: Capture/Compare Channel 1 Main Circuit  
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Figure 16- 25: Output Stage of Capture/Compare Channel (Channel 1 3) 
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Figure 16- 26: Output Stage of Capture/Compare Channel (Channel 4)  

The capture/compare block is made of one preload register and one shadow register. Write and 

read always access the preload register. In capture mode, captures are actually done in the 

shadow register, which is copied into the preload register. In compare mode, the content of the 

preload register is copied into the shadow register for comparison with the counter.  

 Input Capture Mode  

When the expected level transition is detected by the ICx signal, a capture is triggered and the 

current counter value is latched into CCR. At the same time, the CCxIF interrupt flag is set and 

a corresponding interrupt or a DMA request can be triggered. I f a capture occurs while the 

CCxIF flag is already high, then the over - capture flag CCxOF is set (the last capture value in CCR 

is overwritten). CCxIF can be cleared by software or automatically cleared by reading the 

captured data stored in the CCR regist er. CCxOF is cleared when it is written with 1.  

The input capture of PWM signals can be realized through the cooperation of two or more 

channels. For example, to calculate the period and duty cycle of an input signal, input the signal 

from TI1 pin, and take the rising edge and falling edge of the filter ed signal inside the chip to 

obtain TI1FP1 and TI1FP2 respectively. Input TI1FP1 into capture channel 1 and TI1FP2 into 

channel 2, allowing channel 1 to capture the rising edge of the input signal and channel 2 to 

capture the falling edge of the input sign al. After the capture interrupt occurs periodically, the 
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software can calculate the period and duty cycle of the input signal through the values of CCR1 

and CCR2 registers. 

To capture the counter value to the TIM_CCR1 register on the rising edge of the TI1 input, the 

configuration steps are as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01, with IC1 mapped on TI1.  

4. Select the active counting edge to be rising edge or falling edge by setting TIM_CCER[1].  

5. Configure the input filter duration by setting the IC1F[3:0] bits in the TIM_CCMR1 register.  

6. Configure the input prescaler by setting the IC1PS[1:0] bits in the TIM_CCMR1 register.  

7. Enable the channel by setting TIM_CCER[0] = 1. 

Timer clock = CK_CNT

07 01 02 03 04 05 06 07 00 01 02 03 04 05 06 0700

TI1

07

03

TIM_CCR1

TIM_CCR2

IC1 capture

reset counter

IC2 capture IC1 capture

reset counter

IC2 capture

CNT

 

Figure 16- 27: PWM Input Capture Mode Timing Diagram  

The following settings are required for PWM input capture:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 and TIM_CCER[4] = 0 to ensure the success 

of subsequent channel configuration.  
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3. Select the input channel, with the two signals IC1 and IC2 mapped on the same TI1 input, 

and configure TIM_CCMR1[1:0] = 01 and TIM_CCMR1[9:8] = 01. 

4. Select the active counting edge, with the two signals IC1 and IC2 active on edges with 

opposite polarities, and configure TIM_CCER[1] = 0  and TIM_CCER[5] = 1. 

5. Configure the input filter duration by setting the IC1F[3:0] and IC2F[3:0] bits in the 

TIM_CCMR1 register. 

6. Configure the input prescaler by setting the IC1PS[1:0] and IC2PS[1:0] bits in the 

TIM_CCMR1 register. 

7. Select the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

8. Set the slave mode controller to reset mode, and configure TIM_SMCR.SMS[2:0] = 100.  

9. Enable the channel, and configure TIM_CCER[0] = 1 and TIM_CCER[4] = 1. 

 Forced Output Mode  

In output compare mode, the OCxREF signal can be forced to active or inactive level directly by 

software, independently of any comparison between the CCR and the counter.  

The OCxREF signal can be directly forced to be active (OCxREF is always active high) by 

software writing OCxM = 101, and forced to be inactive (low level) by writing OCxM = 100. 

Anyway, the comparison between CCR and the counter is still performed.  

 Output Compare Mode  

In output compare mode, when a match is found between the capture/compare register CCR 

and the counter, the OCxREF can be set to be active, inactive or can toggle on match. At the 

same time, the interrupt flag is also set and DMA requests can be sent.  
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The output compare can also be used to output a pulse signal of a specific width (in one - pulse 

mode). 

Procedure: 

1. Select the counter clock (internal, external, prescaler).  

2. Write the desired data in the ARR and CCR registers.  

3. Set the interrupt enable bit and DMA enable bit as required.  

4. Select the output mode.  

5. Enable the counter.  

CNT 4B 4C 31A 31B 31C

4BTIM_CCR1

4A

31B

OC1REF=OC1

Write 31Bh in the CCR1 register

Match detected on CCR1
Interrupt generated if enabled  

Figure 16- 28: Output Compare Mode, Toggle on OC1  

The CCR register can be updated at any time by software to control the output waveform, 

provided that the preload register is not enabled. Otherwise, the CCR shadow register is only 

updated with the content of the preload register at the next update event.  

 PWM Output  

PWM mode allows you to generate a pulse width modulation signal with a frequency 

determined by the value of the ARR register and a duty cycle determined by the value of the 

CCR register. 
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The polarity of the output signal is software programmable using the CCxP bit in the register. 

In PWM mode, CNT and CCR registers are always compared. The timer is able to generate PWM 

in edge- aligned mode or center - aligned mode.  

16.6.11.1  PWM Edge - aligned Mode  

In up- counting mode, when it is configured in PWM mode 1, the OCxREF signal is high as long 

as CNT < CCR, otherwise it is low. And OCxREF will be held at 1 if CCR > ARR while held at 0 if 

CCR is 0. 
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OCxREF
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OCxIF
CCRx=7

OCxREF

OCxIF
CCRx>7
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OCxIF
CCRx=0

1

0

CNT

 

Figure 16- 29: Edge- aligned PWM Waveform (ARR = 7)  

In down - counting mode, the definition of OCxREF level is the same as that in up - counting mode.  

16.6.11.2  PWM Center - aligned Mode  

The definition of OCxREF level is the same as that in edge - aligned mode. The figure below is an 

example. 
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Figure 16- 30: Center- aligned PWM Waveform (ARR = 7)  

When start counting in center - aligned mode, the initial counting direction is determined by the 

DIR bit in the register, and in the subsequent process, the DIR bit is directly controlled by 

hardware. The safest way to use center - aligned mode is to generate  an update by setting the 

UG bit in the register just before starting the counter and not to overwrite the counter while it 

is running.  

 Asymmetric PWM Mode  

Asymmetric mode allows two center - aligned PWM signals to be generated with a  

programmable phase shift. In this mode, a pair of CCR registers can be used to determine the 

duty cycle and phase. One register controls the PWM during up - counting, and the other during 

down - counting, so that PWM is adjusted every half PWM cycle:  

OC1REFC or OC2REFC is controlled by CCR1 and CCR2; OC3REFC or OC4REFC is controlled by 

CCR3 and CCR4. 
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Asymmetric PWM mode can be selected by writing 1110 or 1111 in the OCxM[3:0] bits in the 

CCMR register. 

When a channel is used as asymmetric PWM channel, its complementary channel is 

recommended to be configured in the opposite PWM mode. For instance, one in asymmetric 

PWM mode 1 and the other in normal PWM mode 2.  

When a given channel is used as asymmetric PWM channel, its complementary channel  can also 

be used. 

 Combined PWM Mode  

Combined PWM mode allows two edge or center - aligned PWM signals to be generated with  

programmable delay and phase shift between respective pulses. In this mode, a pair of CCR 

registers can be used to determine the duty cycle and phase. The resulting signals are made of 

an OR or AND logical combination of two reference PWMs . Wherein OC1REFC or OC2REFC is 

controlled by CCR1 and CCR2; OC3REFC or OC4REFC is controlled by CCR3 and CCR4. 

Combined PWM mode can be selected by writing  1100 or  1101 in the OCxM[3:0] bits in the 

CCMR register. 

When a channel is used as combined PWM channel, its complementary channel is recommended 

to be configured in the opposite PWM mode. For instance, one in combined PWM mode 1 and 

the other in normal PWM mode 2.  

When a given channel is used as combined PWM channel, its complementary channel  can also 

be used. 
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 Complementary Output and Dead - time Insertion  

Channels 1 3 of TIM support complementary output and dead - time insertion. The DTG[7:0] bits 

in the register are used to set the dead - time delay (valid for all channels at the same time). The 

output signal OCx is in phase with the reference signal OCxREF, w ith the rising edge delayed 

relative to the reference rising edge. The output signal OCxN is in the opposite phase with the 

reference signal OCxREF, with the rising edge delayed relative to the reference falling edge.  

OCxREF

OCx

OCxN

delay

delay

 

Figure 16- 31: Waveform of Complementary Output with Dead - time Insertion  

 

OCxREF

OCx

OCxN

delay

 

Figure 16- 32: Dead- time Waveform with Delay Greater than Negative Pulse  

 

OCxREF

OCx
OCxN delay

 

Figure 16- 33: Dead- time Waveform with Delay Greater than Positive Pulse  

 Break Function  

The break function can be activated using an external break signal or a clock fault signal.  
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When a break occurs:  

 ̧ The output enable register is cleared asynchronously, and the output can be forced to 

inactive, idle or reset state (selected by the OSSI bit).  

 ̧ Each output channel is driven with the level programmed in the OISx bit in the register.  

 ̧ When complementary outputs are enabled, the outputs are asynchronously set to the 

inactive state and reset state, and the dead - time insertion circuit starts to work, driving the 

output to the level defined by OISx and OIXN after the dead time.  

 ̧ The break status flag is set. An interrupt or DMA request can be triggered according to the 

configuration.  

 ̧ If the automatic output is enabled (AOE = 1), the MOE bit will be automatically set at the 

next update event; otherwise, MOE will remain 0 until it is reset by software.  

Note: The BRK signal is active on level, thus MOE cannot be set while BRK remains active. In the 

meantime, the break flag BIF cannot be cleared.  
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OCxREF

OCx
(CH4, CCxP=0, OISx=1)

OCx 
(CH4, CCxP=0, OISx=0)

MOE
Break

OCx 
(CH4, CCxP=1, OISx=0)

OCx 
(CH4, CCxP=1, OISx=1)

OCx 

OCxN
(CCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1)

OCx 

OCxN
(CCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=1, OISxN=1)

OCx 

OCxN
(CCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

OCx 

OCxN
(CCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0)

OCx 

OCxN
(CCxE=1, CCxP=0, CCxNE=0, CCxNP=0, OISx=OISxN=0 or OISx=OISxN=1)  

Figure 16- 34: Various Output Behavior in Response to A Break Event  

 6- step PWM Generation  

When complementary outputs are used on a channel, preload bits are available on the OCxM, 

CCxE and CCxNE bits. The preload bits are transferred to the shadow bits at the COM 

commutation event. Thus one can program in advance the configuration for the next step and 
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update the configuration of all the channels at the same time. COM can be generated by 

software by setting the COM bit in the TIM_EGR register or by hardware (on TRGI rising edge).  

A flag is set when the COM event occurs, which can generate an interrupt or a DMA request.  

The figure below describes the behavior of the OCx and OCxN outputs when a COM event 

occurs, in 3 different examples of programmed configurations.  

OCxREF

COM event

OCx 

OCxN

Write COM to 1

CCxE=1
CCxNE=0
OCxM=110 Write OCxM to 100

CCxE=1
CCxNE=0
OCxM=100

OCx 

OCxN

CCxE=1
CCxNE=0
OCxM=100(forced inactive)

Write CCxNE to 1
and CCxE to 0

CCxE=0
CCxNE=1
OCxM=100

OCx 

OCxN

CCxE=1
CCxNE=1
OCxM=110

CCxE=1
CCxNE=0
OCxM=100

Example 1

Example 2

Example 3

Write CCxNE to 0
and OCxM to 100

 

Figure 16- 35: 6- step PWM Generation, COM Example (OSSR = 1) 

 One- pulse Output Mode  

One- pulse output mode is a particular case of the compare output mode, which allows the 

counter to generate a pulse with a programmable length after a programmable delay following 

the occurrence of an event.  
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Different from other output modes, the counter will stop automatically at the next update event. 

A pulse can be correctly generated only if the compare value is different from the counter  initial 

value. In up- counting, it is required that CNT < CCR  ARR; in down- counting, it is required that 

CNT > CCR. 

OCxREF

TIM_ARR
TIM_CCR1

OC1

  CNT

TI2

tdelay tpulse  

Figure 16- 36: Timing Diagram of  One- pulse Mode 

In the above figure, TI2 input is used as the counter trigger signal. When the count value reaches 

CCR, the OCxREF outputs a low level. Once the counter counts up to ARR, the OCxREF signal 

returns to a high level, and the counter rolls back to 0, stopping the counting process.  

The configuration for realizing the above function of TI2 as an input trigger is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH2.  

2. Disable the channel by setting TIM_CCER[4] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[9:8] = 01.  

4. Select the active counting edge by setting TIM_CCER[5] = 0.  

5. Select TI2FP2 as the trigger input source by setting TIM_SMCR.TS[2:0] = 110.  

6. Set the slave mode controller to trigger mode by setting TIM_SMCR.SMS[2:0] = 110, with 

TI2FP2 for activating the counter.  
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7. Enable the channel by setting TIM_CCER[4] = 1. 

The configuration for realizing the above function of OC1 as an output is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the output channel by setting TIM_CCMR1[1:0] = 00.  

4. Select the active counting edge by setting TIM_ CCMR1[6:4] = 111, in PWM mode 2.  

5. Enable the channel by setting TIM_CCER[0] = 1. 

Special settings for generating OPM waveform timing:  

1. tdelay is determined by the value of TIM_CCR1. 

2. tpulse is determined by the difference between TIM_ARR and TIM_CCR1 (TIM_ARR 

TIM_CCR1). 

3. Configure to one - pulse mode by setting TIM_CR1[3] = 1.  

 Clearing OCxREF Signal on External Event  

OCxREF is active at high level, and it can be pulled down directly until the next update event by 

applying a high level to the external ETR pin. This function can only be used in output compare 

and PWM modes, and does not work in forced mode. Enabling this  function requires setting 

OCxCE to 1. 
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ETRF
OCxREF
OCxCE=0

OCxREF
OCxCE=1

ETRF
becomes high

ETRF
becomes low  

Figure 16- 37: Timing Diagram of ETR Signal Clearing OCxREF of TIM 

 Encoder Interface Mode  

The encoder interface mode involves two external input signals. The TIM determines whether 

to count up or down according to the edge of one signal relative to the level of the other signal. 

The following table shows the relationship between the counting mo de and the two inputs:  

Table 16- 3: Counting Direction versus Encoder Signals  

Active 

Edge 

Level on Opposite Signal  

(TI1 for TI2, TI2 for TI1)  

TI1 Signal  TI2 Signal  

Rising  Falling  Rising  Falling  

Counting 

on TI1 only 

High Down Up No count  No count  

Low Up Down No count  No count  

Counting 

on TI2 only 

High No count  No count  Up Down 

Low No count  No count  Down Up 

Counting 

on TI1 and 

TI2 

High Down Up Up Down 

Low Up Down Down Up 

For example, when the counter is counting on TI1, it will count down if TI2 is sampled as high 

level on the rising edge of TI1, and count up if TI2 is sampled as high level on the falling edge 

of TI1. 
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TI1

TI2

TIM_CNT
CC1P=0

TIM_CNT
CC1P=1

forward jitter backward jitter forward

up
up

up

down

down
down

Example of counter operation in encoder interface mode  

Figure 16- 38: Example of Counter Operation in Encoder Interface Mode  

The input channels in encoder interface mode shall be set as follows:  

1. In GPIO module, configure the corresponding pins with TIM_CH1 and TIM_CH2 functions.  

2. Disable the channel by setting TIM_CCER[0] = 0 and TIM_CCER[4] = 0 to ensure the success 

of subsequent channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01 and TIM_CCMR1[9:8] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0 and TIM_CCER[5] = 0.  

5. Set the slave mode controller to encoder mode 3 by setting TIM_SMCR.SMS[2:0] = 011.  

6. Enable the channel by setting TIM_CCER[0] = 1 and TIM_CCER[4] = 1. 

 TIM Slave Mode  

When TIM is used as a slave (triggered by an external event), it can be configured to operate in 

three modes: reset mode, gated mode, and trigger mode.  
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16.6.20.1  Reset Mode  

In this mode, all the preload registers in TIM will be reinitialized in response to an event on a 

trigger input, and the counter will restart from 0. The following figure shows that the counter 

behaves normally until rising edge is detected on TI1 input, a t which time the counter is cleared 

and restarts from 0.  

The configuration in the following figure example is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0.  

5. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

6. Configure the slave mode controller to reset mode by setting TIM_SMCR.SMS[2:0] = 100.  

7. Enable the channel by setting TIM_CCER[0] = 1. 

8. Enable the counter by setting TIM_CR1[0] = 1.  

Timer clock = CK_CNT

01 03 04 05 06 07 00 01 02 03 04 05 00 01 02 0302         CNT

TIF

TI1

UG

CEN

 

Figure 16- 39: Timing Diagram in Reset Mode  
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16.6.20.2  Gated Mode  

In this mode, the counter can be enabled depending on the level of a selected input. The 

interrupt flag is triggered whenever a level shift causes the counter to start or stop counting.  

The configuration in the following figure example is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0.  

5. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

6. Configure the slave mode controller to gated mode by setting TIM_SMCR.SMS[2:0] = 101.  

7. Enable the channel by setting TIM_CCER[0] = 1. 

8. Enable the counter by setting TIM_CR1[0] = 1.  

Timer clock = CK_CNT

01 03 04 05 06 07 08 09 0A 0B02         CNT

TIF

TI1

CEN

Clear TIF by SW
 

Figure 16- 40: Timing Diagram in Gated Mode  
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16.6.20.3  Trigger Mode  

The counter can start in response to an event on a selected input.  

The configuration in the following figure example is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0.  

5. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

6. Configure the slave mode controller to trigger mode by setting TIM_SMCR.SMS[2:0] = 110.  

7. Enable the channel by setting TIM_CCER[0] = 1. 

Timer clock = CK_CNT

04 05 06 07 08        CNT

TIF

TI1

CEN

0A09

 

Figure 16- 41: Timing Diagram in Trigger Mode  

16.6.20.4  External Clock Mode 2 + Trigger Mode  

In this mode, ETR can be set as the counting clock, while another external input is used as a 

trigger signal to start the counter. For instance, the counter begins counting on the rising edge 

of the ETR input after detecting the rising edge of TI1.  

The configuration in the following figure example is as follows:  
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1. In GPIO module, configure the corresponding pins as TIM_CH1 and TIM_ETR. 

2. Select the ETP edge by setting TIM_SMCR[15] = 0. 

3. Set the ETR division ratio by setting TIM_SMCR.ETPS[1:0] = 01. 

4. Configure the input filter duration by setting TIM_SMCR.ETF[3:0] = 0000.  

5. Set the ECE register and enable the external clock mode 2 by setting TIM_SMCR[14] = 1.  

6. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

7. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

8. Select the active counting edge by setting TIM_CCER[1] = 0.  

9. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

10. Configure the slave mode controller to trigger mode by setting TIM_SMCR.SMS[2:0] = 110.  

11. Enable the channel by setting TIM_CCER[0] = 1. 

TI1

CEN

ETR

CK_CNT=CK_PSC

00 01 02 03 04      CNT

  TIF
 

Figure 16- 42: Timing Diagram in External Clock Mode 2 + Trigger Mode  

 Timer Synchronization  

Timers can be cascaded together through trigger events to achieve synchronization or 

cascading operation.  
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A timer can utilize four internal trigger inputs,  allowing the trigger signal output from one timer 

to connect to the internal trigger input of other timers.  

 DMA Access 

TIM supports seven types of DMA requests, including four CC channel requests, an external 

trigger request, an update event request, and a COM trigger request.  

Each CC channel generates a DMA request, which is used to transfer the content of CCRx to 

RAM in capture mode, and to write the data in RAM to CCRx in compare mode . 

In addition, DMA requests can also be generated from external trigger event, software trigger 

event and COM trigger event, and at the occurrence of these requests, DMA burst transfer will 

be started to write data to one or more registers within TIM or to r ead one or more register 

values from TIM. 

Table 16- 4: Seven DMA Requests Supported by TIM  

DMA Request  DMA Access Object  Single - transfer Length  

TIM_CH1 
Read DMAR 

DBL 
Write DMAR 

TIM_CH2 
Read DMAR 

DBL 
Write DMAR 

TIM_CH3 
Read DMAR 

DBL 
Write DMAR 

TIM_CH4 
Read DMAR 

DBL 
Write DMAR 

TIM_TRIG 
Read DMAR 

DBL 
Write DMAR 

TIM_UEV 
Read DMAR 

DBL 
Write DMAR 

TIM_COM 
Read DMAR 

DBL 
Write DMAR 
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 DMA Burst  

TIM supports DMA and DMA - burst access. A DMA request can be generated at a specific event, 

so as to write the capture result in CCR to RAM or write the content of one or more registers in 

RAM to the preload register in TIM.  

DMA- burst allows to generate multiple successive DMA requests upon a single event. The main 

purpose is to update the content of multiple registers in a row each time a given timer event is 

triggered, thus making it possible to dynamically modify the output  waveform in real time.  

The DMA controller destination is unique and must be directed to the virtual register TIM_DMAR. 

On a given timer event, the timer launches a sequence of DMA requests (burst). Each DMA write 

access to the TIM_DMAR register will be redirected to the actual f unction register by TIM.  

The DBL bits in the register set the DMA burst length, and the DBA bits define the base address 

for DMA access to TIM (an offset starting from the address of the TIM_CR register).  

In DMA- burst mode, all DMA access shall be directed to the virtual register DMAR, and TIM 

automatically accumulates the internal offset address according to the access. The DBA bits in 

the register are used to specify the destination address of the first D MA transfer within TIM, 

while the DBL bits are used to specify the burst length.  

 Input XOR Function  

The input XOR function allows the input signals from channels 1 3 to be XORed together and 

then connected to the input of the filtering and edge detection circuit of channel 1, which can 

be used for input capture or triggering on channel 1. It supports sin gle- edge interrupt trigger 

for the three - input XOR but does not support dual - edge interrupt trigger.  

The TI1S bit in the TIM_CR2 register is used to select whether the input to channel 1 comes from 

the XOR of the three channel inputs.  
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 Debug Mode  

When the CPU enters debug mode, the timer can either stop or continue working, and its 

behavior is defined by registers in the chip system.  

When the timer is stopped during debugging, its output will be disabled (MOE is cleared). 

Depending on the register configuration, the output signal can be forced to be inactive or 

controlled by the GPIO module.  

16.7  Register Description  

TIM0 register base address: 0x4700_4000 

TIM7 register base address: 0x4700_5000 

The registers are listed below:  

Table 16- 5: List of Registers Regarding Advanced - control Timers TIM0 & TIM7  

Offset Address  Name Description  

0x00 TIM_CR1 Control register 1  

0x04 TIM_CR2 Control register 2  

0x08 TIM_SMCR Slave mode control register  

0x0C TIM_DIER DMA and interrupt enable register  

0x10 TIM_SR Status register  

0x14 TIM_EGR Event generation register  

0x18 TIM_CCMR1 Capture/compare mode register 1  

0x1C TIM_CCMR2 Capture/compare register 2  

0x20 TIM_CCER Capture/compare enable register  

0x24 TIM_CNT Counter register  

0x28 TIM_PSC Prescaler register  

0x2C TIM_ARR Auto - reload register  

0x30 TIM_RCR Repetition counter register  

0x34 TIM_CCR1 Capture/compare register 1  

0x38 TIM_CCR2 Capture/compare register 2  

0x3C TIM_CCR3 Capture/compare register 3  

0x40 TIM_CCR4 Capture/compare register 4  
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Offset Address  Name Description  

0x44 TIM_BDTR Break and dead - time control register  

0x48 TIM_DCR DMA control register  

0x4C TIM_DMAR DMA access register 

Registers are detailed in the following sections.  

 Control Register 1 (TIM_CR1)  

Offset address: 0x00  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:10 RSV -  -  Reserved 

9:8 CKD R/W 0x0 

Dead time and digital filter clock 

frequency division register 

(division ratio relative to CK_INT):  

00: tDTS = tCK_INT 

01: tDTS = 2 * tCK_INT 

10: tDTS = 4 * tCK_INT 

11: reserved, prohibited  

7 ARPE R/W 0x0 

Auto - reload preload enable:  

0: ARR not preloaded  

1: ARR preloaded 

6:5 CMS R/W 0x0 

Counter alignment mode selection:  

00: edge- aligned mode  

01: center - aligned mode 1; output 

compare interrupt flags are set 

only when the counter is counting 

down. 

10: center - aligned mode 2; output 

compare interrupt flags are set 

only when the counter is counting 

up. 

11: center - aligned mode 3; output 

compare interrupt flags are set 
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Bit  Name Attribute  Reset Value  Description  

both when the counter is counting 

up or down.  

4 DIR R/W 0x0 

Counting direction register:  

0: count up  

1: count down  

Note: This register is read -only when 

the timer is configured in center -

aligned mode or encoder mode.  

3 OPM R/W 0x0 

One- pulse output mode:  

0: the counter does not stop at the 

occurrence of update event.  

1: the counter stops at the 

occurrence of update event (CEN 

cleared automatically).  

2 URS R/W 0x0 

Update request source:  

0: an update interrupt or DMA 

request will be generated by any 

of the following events:  

 ̧ Counter overflow/underflow  

 ̧ Software setting the UG bit  

 ̧ Update generated from slave 

mode controller  

1: an update interrupt or DMA 

request will be generated only at 

counter overflow or underflow.  

1 UDIS R/W 0x0 

Update disable:  

0: update event enabled  

The update event can be 

generated by any of the following 

events: 

 ̧ Counter overflow/underflow  

 ̧ Software setting the UG bit  

 ̧ Update generated from slave 

mode controller  

1: update event disabled, shadow 

register not updated  
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Bit  Name Attribute  Reset Value  Description  

The counter and the prescaler will 

be reinitialized if the UG bit is set 

or if the slave mode controller 

receives a hardware reset.  

0 CEN R/W 0x0 

Counter enable:  

0: disabled 

1: enabled 

Note: The external trigger mode 

can automatically set the CEN bit.  

 Control Register 2 (TIM_CR2)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:15 RSV -  -  Reserved 

14 OIS4 R/W 0x0 

OC4 output idle state:  

0: OC4 = 0 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 

1: OC4 = 1 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 

13 OIS3N R/W 0x0 

OC3N output idle state:  

0: OC3N = 0 after a dead- time 

when MOE = 0 

1: OC3N = 1 after a dead- time 

when MOE = 0 [For OC1 3N, 

(CCxP||CCxNP) = 1 is required to 

make OCxN = 1.] 

12 OIS3 R/W 0x0 

OC3 output idle state:  

0: OC3 = 0 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 
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Bit  Name Attribute  Reset Value  Description  

1: OC3 = 1 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 

[For OC1 3, (CCxP||CCxNP) is 

required to make OCx = 1.]  

11 OIS2N R/W 0x0 

OC2N output idle state:  

0: OC2N = 0 after a dead- time 

when MOE = 0 

1: OC2N = 1 after a dead- time 

when MOE = 0 [For OC1 3N, 

(CCxP||CCxNP) = 1 is required to 

make OCxN = 1.] 

10 OIS2 R/W 0x0 

OC2 output idle state:  

0: OC2 = 0 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 

1: OC2 = 1 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 

[For OC1 3, (CCxP||CCxNP) is 

required to make OCx = 1.]  

9 OIS1N R/W 0x0 

OC1N output idle state:  

0: OC1N = 0 after a dead- time 

when MOE = 0 

1: OC1N = 1 after a dead- time 

when MOE = 0 [For OC1 3N, 

(CCxP||CCxNP) = 1 is required to 

make OCxN = 1.] 

8 OIS1 R/W 0x0 

OC1 output idle state:  

0: OC1 = 0 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 

1: OC1 = 1 (after a dead- time if 

complementary output is enabled) 

when MOE = 0 

[For OC1 3, (CCxP||CCxNP) is 

required to make OCx = 1.]  
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Bit  Name Attribute  Reset Value  Description  

7 TI1S R/W 0x0 

T1 input selection:  

0: T1 input from CH1 pin  

1: T1 input from XOR combination 

of CH1, CH2 and CH3 pins 

6:4 MMS R/W 0x0 

Master mode selection, selecting 

the TRGO trigger mode:  

000: reset TRGO is generated by 

the UG bit in the EGR register.  

001: enable TRGO is generated 

by the counter enable signal, 

including the CEN control bit and 

external trigger.  

010: update TRGO is generated 

by the update event.  

011: compare pulse TRGO is 

generated when an input capture 

or compare event occurs that sets 

CC1F to 1. 

100: compare TRGO is generated 

by OC1REF. 

101: compare TRGO is generated 

by OC2REF. 

110: compare TRGO is generated 

by OC3REF. 

111: compare TRGO is generated 

by OC4REF. 

3 CCDS R/W 0x0 

Capture/compare DMA selection:  

0: CCx DMA request sent when 

CCx event occurs 

1: CCx DMA requests sent when 

update event occurs  

2 CCUS R/W 0x0 

Capture/compare control update 

selection, selecting the method by 

which the preloaded 

capture/compare control bits are 

updated:  
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Bit  Name Attribute  Reset Value  Description  

0: by setting the COMG bit to 1 

only 

1: by setting the COMG bit to 1 or 

when the TRGI signal occurs 

1 RSV -  -  Reserved 

0 CCPC R/W 0x0 

Capture/compare preload control:  

0: CCxE, CCxNE and OCxM bits are 

not preloaded.  

1: CCxE, CCxNE and OCxM bits are 

preloaded, after having been 

written, they are updated only 

when a commutation event (COM) 

occurs. 

Note: This bit acts only on 

channels that have a 

complementary output.  

 Slave Mode Control Register (TIM_SMCR)  

Offset address: 0x08  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15 ETP R/W 0x0 

External trigger polarity:  

0: active at high level or rising 

edge 

1: active at low level or falling 

edge 

14 ECE R/W 0x0 

Enable clock enable: 

0: external clock mode 2 disabled  

1: external clock mode 2 enabled; 

the counter is clocked by any 

active edge on the ETRF signal. 

13:12 ETPS R/W 0x0 External trigger prescaler:  
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Bit  Name Attribute  Reset Value  Description  

The frequency of external trigger 

signal ETRP must be at most 1/4 of 

TIM clock frequency. A prescaler 

can be enabled to reduce ETRP 

frequency when inputting fast 

external clocks. 

00: prescaler off  

01: frequency divided by 2  

10: frequency divided by 4  

11: frequency divided by 8  

11:8 ETF R/W 0x0 

External trigger filter frequency 

and length selection:  

0000: no filter  

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

7 MSM R/W 0x0 

Master/slave mode selection:  

0: no action  

1: the effect of an event on the 

trigger input (TRGI) is delayed to 

allow a perfect  synchronization 

between the current timer and its 

slaves (through TRGO). 
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Bit  Name Attribute  Reset Value  Description  

6:4 TS R/W 0x0 

Trigger selection for selecting the 

trigger source to be used to 

synchronize the counter:  

000: internal trigger 0 (ITR0)  

001: internal trigger 1 (ITR1)  

010: internal trigger 0 (ITR2)  

011: internal trigger 0 (ITR3)  

100: TI1 edge detector (TI1F_ED) 

101: filtered timer input 1 (TI1FP1)  

110: filtered timer input 2 (TI2FP2)  

111: external trigger input (ETRF)  

Note: These bits can be changed 

only when the slave mode is 

disabled (i.e. SMS = 000). 

3 RSV -  -  Reserved 

2:0 SMS R/W 0x0 

Slave mode selection: 

000: slave mode disabled if CEN 

is enabled, then the prescaler is 

clocked directly by the internal 

clock. 

001: encoder mode 1 counter 

counts up/down on TI2FP1 edge 

depending on TI1FP2 level.  

010: encoder mode 2 counter 

counts up/down on TI1FP2 edge 

depending on TI2FP1 level.  

011: encoder mode 3 counter 

counts up/down on both TI1FP1 

and TI2FP2 edges depending on 

the level of other inputs.  

100: reset mode rising edge of 

the selected trigger input (TRGI) 

reinitializes the counter and 

generates an update of the 

registers. 

101: gated mode the counter 

clock is enabled when TRGI is high, 
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Bit  Name Attribute  Reset Value  Description  

and stops as soon as it becomes 

low. 

110: trigger mode the counter 

starts at the rising edge of TRGI 

(but it is not reset).  

111: external clock mode 1 rising 

edges of TRGI directly clock the 

counter.  

 DMA / Interrupt Enable Register (TIM_DIER)  

Offset address: 0x0C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:20 RSV -  -  Reserved 

19 CC4OF_DISABLE R/W 0x0 

CC4OF interrupt enable:  

0: enabled 

1: disabled 

18 CC3OF_DISABLE R/W 0x0 

CC3OF interrupt enable:  

0: enabled 

1: disabled 

17 CC2OF_DISABLE R/W 0x0 

CC2OF interrupt enable:  

0: enabled 

1: disabled 

16 CC1OF_DISABLE R/W 0x0 

CC1OF interrupt enable:  

0: enabled 

1: disabled 

15 RSV -  -  Reserved 

14 TDE R/W 0x0 

External trigger DMA request 

enable: 

0: in slave mode, external trigger 

DMA request disabled  

1: in slave mode, external trigger 

DMA request enabled (can be 
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Bit  Name Attribute  Reset Value  Description  

used to automatically update the 

preload register)  

13 COMDE R/W 0x0 

COM DMA request enable:  

0: COM DMA request disabled  

1: COM DMA request enabled  

12 CC4DE R/W 0x0 

Capture/compare channel 4 DMA 

request enable:  

0: CC4 DMA request disabled 

1: CC4 DMA request enabled 

11 CC3DE R/W 0x0 

Capture/compare channel 3 DMA 

request enable:  

0: CC3 DMA request disabled 

1: CC3 DMA request enabled 

10 CC2DE R/W 0x0 

Capture/compare channel 2 DMA 

request enable:  

0: CC2 DMA request disabled 

1: CC2 DMA request enabled 

9 CC1DE R/W 0x0 

Capture/compare channel 1 DMA 

request enable:  

0: CC1 DMA request disabled 

1: CC1 DMA request enabled 

8 UDE R/W 0x0 

Update DMA request enable:  

0: update DMA request disabled  

1: update DMA request enabled  

7 BIE R/W 0x0 

Break interrupt enable:  

0: break interrupt disabled  

1: break interrupt enabled  

6 TIE R/W 0x0 

Trigger interrupt enable:  

0: trigger interrupt disabled  

1: trigger interrupt enabled  

5 COMIE R/W 0x0 

COM interrupt enable:  

0: COM interrupt disabled  

1: COM interrupt enabled  

4 CC4IE R/W 0x0 

Capture/compare channel 4 

interrupt enable:  

0: CC4 interrupt disabled  

1: CC4 interrupt enabled  
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Bit  Name Attribute  Reset Value  Description  

3 CC3IE R/W 0x0 

Capture/compare channel 3 

interrupt enable:  

0: CC3 interrupt disabled  

1: CC3 interrupt enabled  

2 CC2IE R/W 0x0 

Capture/compare channel 2 

interrupt enable:  

0: CC2 interrupt disabled  

1: CC2 interrupt enabled  

1 CC1IE R/W 0x0 

Capture/compare channel 1 

interrupt enable:  

0: CC1 interrupt disabled  

1: CC1 interrupt enabled  

0 UIE R/W 0x0 

Update interrupt enable:  

0: update interrupt disabled  

1: update interrupt enabled  

 Status Register (TIM_SR)  

Offset address: 0x10  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:13 RSV -  -  Reserved 

12 CC4OF R/W0C 0x0 

Capture/compare channel 4 

overcapture flag:  

This bit is valid only when the 

corresponding channel is configured 

in input capture mode. This flag bit is 

set by hardware and cleared by 

software via writing it to 0.  

0: no overcapture has been detected.  

1: a new capture occurs while CC4IF 

flag is 1. 

11 CC3OF R/W0C 0x0 
Capture/compare channel 3 

overcapture flag:  
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Bit  Name Attribute  Reset Value  Description  

This flag is set by hardware only 

when the corresponding channel is 

configured in input capture mode. 

This flag bit is set by hardware and 

cleared by software via writing it to 0.  

0: no overcapture has been detected.  

1: a new capture occurs while CC3IF 

flag is 1. 

10 CC2OF R/W0C 0x0 

Capture/compare channel 2 

overcapture flag:  

This flag is set by hardware only when 

the corresponding channel is 

configured in input capture mode. 

This flag bit is set by hardware and 

cleared by software via writing it to 0.  

0: no overcapture has been detected.  

1: a new capture occurs while CC2IF 

flag is 1. 

9 CC1OF R/W0C 0x0 

Capture/compare channel 1 

overcapture flag:  

This flag is set by hardware only 

when the corresponding channel is 

configured in input capture mode. 

This flag bit is set by hardware and 

cleared by software via writing it to 0.  

0: no overcapture has been detected.  

1: a new capture occurs while CC1IF 

flag is 1. 

8 RSV -  -  Reserved 

7 BIF R/W0C 0x0 

Break interrupt flag is set by 

hardware and cleared by software via 

writing it to 0.  

6 TIF R/W0C 0x0 

Trigger interrupt flag is set by 

hardware and cleared by software via 

writing it to 0.  



UM32G421 User Manual  Advanced Control Timer (TIM0 & TIM7)  

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  247 

Bit  Name Attribute  Reset Value  Description  

5 COMIF R/W0C 0x0 

COM interrupt flag is set by hardware 

and cleared by software via writing it 

to 0. 

4 CC4IF R/W0C 0x0 

Capture/compare channel 4 interrupt 

flag: 

If channel CC4 is configured as 

output: the CC4IF flag is set when the 

counter matches the compare value. 

It is cleared by software via writing it 

to 0. 

If channel CC4 is configured as input: 

this flag is set by hardware on a 

capture. It is cleared by software via 

writing it to 0 or automatically 

cleared by software reading 

TIM_CCR4. 

3 CC3IF R/W0C 0x0 

Capture/compare channel 3 interrupt 

flag: 

If channel CC3 is configured as 

output: the CC3IF flag is set when the 

counter matches the compare value. 

It is cleared by software via writing it 

to 0. 

If channel CC3 is configured as input: 

this flag is set by hardware on a 

capture. It is cleared by software via 

writing it to 0 or automatically 

cleared by software reading 

TIM_CCR3. 

2 CC2IF R/W0C 0x0 

Capture/compare channel 2 interrupt 

flag: 

If channel CC2 is configured as 

output: the CC2IF flag is set when the 

counter matches the compare value. 

It is cleared by software via writing it 

to 0. 
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Bit  Name Attribute  Reset Value  Description  

If channel CC2 is configured as input: 

this flag is set by hardware on a 

capture. It is cleared by software via 

writing it to 0 or automatically 

cleared by software reading 

TIM_CCR2. 

1 CC1IF R/W0C 0x0 

Capture/compare channel 1 interrupt 

flag: 

If channel CC1 is configured as 

output: the CC1IF flag is set when the 

counter matches the compare value. 

It is cleared by software via writing it 

to 0. 

If channel CC1 is configured as input: 

this flag is set by hardware on a 

capture. It is cleared by software via 

writing it to 0 or automatically 

cleared by software reading 

TIM_CCR1. 

0 UIF R/W0C 0x0 

Update interrupt flag is set by 

hardware and cleared by software via 

writing it to 0.  

UIF is set and the shadow register is 

updated at the following events:  

 ̧ Counter overflow occurs if 

repetition counter = 0 and UDIS 

= 0. 

 ̧ The counter is reinitialized by 

software setting the UG bit if 

URS = 0 and UDIS = 0. 

 ̧ The counter is reinitialized by a 

trigger event if URS = 0 and UDIS 

= 0. 

 Event Generation Register (TIM_EGR)  

Offset address: 0x14  
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Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7 BG W 0x0 

This bit is set by software to generate 

a break event, and it is automatically 

cleared by hardware.  

6 TG W 0x0 

This bit is set by software to generate 

a trigger event, and it is automatically 

cleared by hardware.  

5 COMG W 0x0 

This flag bit is set by software and 

cleared by hardware via writing it to 

1. 

4 CC4G W 0x0 

Capture/compare channel 4 

generation  

If channel CC4 is configured as 

output, CC4IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  

If channel CC4 is configured as input, 

the current counter value is captured 

in TIM_CCR4 register, the CC4IF flag 

is set, and corresponding interrupt 

and DMA request will be sent if 

enabled. 

3 CC3G W 0x0 

Capture/compare channel 3 

generation  

If channel CC3 is configured as 

output, CC3IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  

If channel CC3 is configured as input, 

the current counter value is captured 

in TIM_CCR3 register, the CC3IF flag 

is set, and corresponding interrupt 

and DMA request will be sent if 

enabled. 
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Bit  Name Attribute  Reset Value  Description  

2 CC2G W 0x0 

Capture/compare channel 2 

generation  

If channel CC2 is configured as 

output, CC2IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  

If channel CC2 is configured as input, 

the current counter value is captured 

in TIM_CCR2 register, the CC2IF flag 

is set, and corresponding interrupt 

and DMA request will be sent if 

enabled. 

1 CC1G W 0x0 

Capture/compare channel 1 

generation  

If channel CC1 is configured as 

output, CC1IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  

If channel CC1 is configured as input, 

the current counter value is captured 

in TIM_CCR1 register, the CC1IF flag 

is set, and corresponding interrupt 

and DMA request will be sent if 

enabled. 

0 UG W 0x0 

Update generation: This bit can be 

set by software to generate an 

update event, and is automatically 

cleared by hardware.  

When the UG bit is set by software, 

the counter is reinitialized, the 

shadow register is updated, and the 

prescaler counter is cleared.  

 Capture/Compare Mode Register 1 (TIM_CCMR1)  

Offset address: 0x18  
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Reset value: 0x0000 0000 

Note: This register can be used for output compare mode or for input capture mode.  

 ̧ Output compare mode  

Bit  Name Attribute  Reset Value  Description  

31:25 RSV -  -  Reserved 

24 OC2M3 R/W 0x0 Form the 4 - bit OC2M with bits 14:12  

23:17 RSV -  -  Reserved 

16 OC1M3 R/W 0x0 Form the 4 - bit OC1M with bits 6:4  

15 OC2CE R/W 0x0 

Output compare 2 clear enable:  

0: OC2REF is not affected by ETRF 

input.  

1: OC2REF is automatically cleared 

once a high level is detected on ETRF 

input.  

14:12 OC2M2_0 R/W 0x0 

Output compare 2 mode configuration  

These bits define the behavior of the 

output reference signal OC2REF.  

0000: the comparison between the 

output compare register CCR2 and the 

counter CNT has no effect on the 

outputs.  

0001: set OC2REF high when CCR2 = 

CNT (falling edge)  

0010: set OC2REF low when CCR2 = 

CNT (falling edge)  

0011: toggle OC2REF when CCR2 = 

CNT (falling edge)  

0100: force OC2REF low (inactive)  

0101: force OC2REF high (active) 

0110: PWM mode 1 

In up- counting, OC2REF is set high 

when CNT < CCR2, otherwise it is set 

low. 
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Bit  Name Attribute  Reset Value  Description  

In down - counting, OC2REF is set low 

when CNT  CCR2, otherwise it is set 

high. 

0111: PWM mode 2  

In up- counting, OC2REF is set low 

when CNT < CCR2, otherwise it is set 

high. 

In down - counting, OC2REF is set high 

when CNT  CCR2, otherwise it is set 

low. 

1100: combined PWM mode 1

OC2REF has the same behavior as in 

PWM mode 1, and OC2REFC is the 

logical OR between OC2REF and 

OC1REF. 

1101: combined PWM mode 2

OC2REF has the same behavior as in 

PWM mode 2, and OC2REFC is the 

logical AND between OC2REF and 

OC1REF. 

1110: asymmetric PWM mode 1

OC2REF has the same behavior as in 

PWM mode 1. OC2REFC outputs 

OC2REF when the counter is counting 

up, and OC1REF when it is counting 

down.  

1111: asymmetric PWM mode 2

OC2REF has the same behavior as in 

PWM mode 2. OC2REFC outputs 

OC2REF when the counter is counting 

up, and OC1REF when it is counting 

down.  

11 OC2PE R/W 0x0 

Output compare 2 preload enable:  

0: preload register on CCR2 disabled; 

CCR2 can be written directly.  

1: preload register on CCR2 enabled; 

read/write operations access the 
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Bit  Name Attribute  Reset Value  Description  

preload register; the preload value is 

shifted to the shadow register at each 

update event.  

10 OC2FE R/W 0x0 

Output compare 2 fast enable:  

0: fast disabled, the trigger input will 

not affect the comparison output.  

1: fast enabled, the trigger input will 

immediately change OC2REF to the 

output when the comparison values 

match, regardless of the actual current 

comparison. 

This function acts only if the channel is 

configured in PWM1 or PWM2 mode.  

9:8 CC2S R/W 0x0 

Capture/compare channel 2 selection:  

00: CC2 channel is configured as 

output.  

01: CC2 channel is configured as input, 

IC2 is mapped on TI2. 

10: CC2 channel is configured as input, 

IC2 is mapped on TI1. 

11: CC2 channel is configured as input, 

IC2 is mapped on TRC. 

Note: CC2S bits are writable only when 

the channel is OFF (CC2E = 0). 

7 OC1CE R/W 0x0 

Output compare 1 clear enable:  

0: OC1REF is not affected by ETRF 

input.  

1: OC1REF is automatically cleared 

once a high level is detected on ETRF 

input.  

6:4 OC1M R/W 0x0 

Output compare 1 mode: these bits 

define the behavior of the output 

reference signal OC1REF. 

0000: the comparison between the 

output compare register CCR1 and the 

counter CNT has no effect on the 

outputs.  
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Bit  Name Attribute  Reset Value  Description  

0001: set OC1REF high when CCR1 = 

CNT (falling edge)  

0010: set OC1REF low when CCR1 = 

CNT (falling edge)  

0011: toggle OC1REF when CCR1 = 

CNT (falling edge)  

0100: force OC1REF low (inactive)  

0101: force OC1REF high (active) 

0110: PWM mode 1 

In up- counting, OC1REF is set high 

when CNT < CCR1, otherwise it is set 

low. 

In down - counting, OC1REF is set low 

when CNT  CCR1, otherwise it is set 

high. 

0111: PWM mode 2  

In up- counting, OC1REF is set low 

when CNT < CCR1, otherwise it is set 

high. 

In down - counting, OC1REF is set high 

when CNT  CCR1, otherwise it is set 

low. 

1100: combined PWM mode 1

OC1REF has the same behavior as in 

PWM mode 1, and OC1REFC is the 

logical OR between OC1REF and 

OC2REF. 

1101: combined PWM mode 2

OC1REF has the same behavior as in 

PWM mode 2, and OC1REFC is the 

logical AND between OC1REF and 

OC2REF. 

1110: asymmetric PWM mode 1

OC1REF has the same behavior as in 

PWM mode 1. OC1REFC outputs 

OC1REF when the counter is counting 
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Bit  Name Attribute  Reset Value  Description  

up, and OC2REF when it is counting 

down.  

1111: asymmetric PWM mode 2

OC1REF has the same behavior as in 

PWM mode 2. OC1REFC outputs 

OC1REF when the counter is counting 

up, and OC2REF when it is counting 

down.  

3 OC1PE R/W 0x0 

Output compare 1 preload enable:  

0: preload register disabled; CCR1 can 

be written directly.  

1: preload register on CCR1 enabled; 

read/write operations access the 

preload register; the preload value is 

shifted to the shadow register at each 

update event.  

2 OC1FE R/W 0x0 

Output compare 1 fast enable:  

0: fast disabled, the trigger input will 

not affect the comparison output.  

1: fast enabled, the trigger input will 

immediately change OC1REF to the 

output when the comparison values 

match, regardless of the actual current 

comparison. 

This function acts only if the channel is 

configured in PWM1 or PWM2 mode.  

1:0 CC1S R/W 0x0 

Capture/compare channel 1 selection:  

00: CC1 channel is configured as 

output.  

01: CC1 channel is configured as input, 

IC1 is mapped on TI1. 

10: CC1 channel is configured as input, 

IC1 is mapped on TI2. 

11: CC1 channel is configured as input, 

IC1 is mapped on TRC. 

Note: CC1S bits are writable only when 

the channel is OFF (CC1E = 0). 
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 ̧ Input Capture Mode  

Bit  Name Attribute  
Reset 

Value  
Description  

31:16 RSV -  -  Reserved 

15:12 IC2F R/W 0x0 Input capture 2 filter  

11:10 IC2PSC R/W 0x0 Input capture 2 prescaler  

9:8 CC2S R/W 0x0 

Capture/compare channel 2 selection:  

00: CC2 channel is configured as 

output.  

01: CC2 channel is configured as input, 

IC2 is mapped on TI2. 

10: CC2 channel is configured as input, 

IC2 is mapped on TI1. 

11: CC2 channel is configured as input, 

IC2 is mapped on TRC. 

Note: CC2S bits are writable only when 

the channel is OFF (CC2E = 0). 

7:4 IC1F R/W 0x0 

Input capture 1 filter:  

This bit - field defines the frequency 

used to sample TI1 input and the 

length of the digital filter applied to 

TI1. 

0000: no filter, sampling is done at f DTS 

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 
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Bit  Name Attribute  
Reset 

Value  
Description  

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

3:2 IC1PSC R/W 0x0 

Input capture 1 prescaler:  

00: no prescaler  

01: capture is done once every 2 

events 

10: capture is done once every 4 

events 

11: capture is done once every 8 

events 

The IC1PSC register is reset when 

CC1E = 0. 

1:0 CC1S R/W 0x0 

Capture/compare channel 1 selection:  

00: CC1 channel is configured as 

output.  

01: CC1 channel is configured as input, 

IC1 is mapped on TI1. 

10: CC1 channel is configured as input, 

IC1 is mapped on TI2. 

11: CC1 channel is configured as input, 

IC1 is mapped on TRC. 

Note: CC1S bits are writable only when 

the channel is OFF (CC1E = 0). 

 Capture/Compare Mode Register 2 (TIM_CCMR2)  

Offset address: 0x1C 

Reset value: 0x0000 0000 

Note: This register can be used for output compare mode or for input capture mode.  

 ̧ Output compare mode  

Bit  Name Attribute  Reset Value  Description  

31:25 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

24 OC4M3 R/W 0x0 
Form the 4 - bit OC4M[3:0] with bits 

[14:12] 

23:17 RSV -  -  Reserved 

16 OC3M3 R/W 0x0 
Form the 4 - bit OC3M[3:0] with bits 

[6:4] 

15 OC4CE R/W 0x0 

Output compare 4 clear enable:  

0: OC4REF is not affected by ETRF 

input.  

1: OC4REF is automatically cleared 

once a high level is detected on ETRF 

input.  

14:12 OC4M2_0 R/W 0x0 

Output compare 4 mode: these bits 

define the behavior of the output 

reference signal OC4REF. 

0000: the comparison between the 

output compare register CCR4 and the 

counter CNT has no effect on the 

outputs.  

0001: set OC4REF high when CCR4 = 

CNT. 

0010: set OC4REF low when CCR4 = 

CNT. 

0011: toggle OC4REF when CCR4 = 

CNT. 

0100: force OC4REF low (inactive)  

0101: force OC4REF high (active) 

0110: PWM mode 1  

In up- counting, OC4REF is set high 

when CNT < CCR4, otherwise it is set 

low. 

In down - counting, OC4REF is set low 

when CNT > CCR4, otherwise it is set 

high. 

0111: PWM mode 2 

In up- counting, OC4REF is set low 

when CNT < CCR4, otherwise it is set 

high. 
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Bit  Name Attribute  Reset Value  Description  

In down - counting, OC4REF is set high 

when CNT > CCR4, otherwise it is set 

low. 

1100: combined PWM mode 1

OC4REF has the same behavior as in 

PWM mode 1, and OC4REFC is the 

logical OR between OC4REF and 

OC3REF. 

1101: combined PWM mode 2

OC4REF has the same behavior as in 

PWM mode 2, and OC4REFC is the 

logical AND between OC4REF and 

OC3REF. 

1110: asymmetric PWM mode 1

OC4REF has the same behavior as in 

PWM mode 1. OC4REFC outputs 

OC4REF when the counter is counting 

up, and OC3REF when it is counting 

down.  

1111: asymmetric PWM mode 2

OC4REF has the same behavior as in 

PWM mode 2. OC4REFC outputs 

OC4REF when the counter is counting 

up, and OC3REF when it is counting 

down.  

11 OC4PE R/W 0x0 

Output compare 4 preload enable:  

0: preload register disabled; CCR4 can 

be written directly.  

1: preload register on CCR4 enabled; 

read/write operations access the 

preload register; the preload value is 

shifted to the shadow register at each 

update event.  

10 OC4FE R/W 0x0 

Output compare 4 fast enable:  

0: fast disabled, the trigger input will 

not affect the comparison output.  
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Bit  Name Attribute  Reset Value  Description  

1: fast enabled, the trigger input will 

immediately change OC4REF to the 

output when the comparison values 

match, regardless of the actual current 

comparison. 

This function acts only if the channel is 

configured in PWM1 or PWM2 mode.  

9:8 CC4S R/W 0x0 

Capture/compare channel 4 selection:  

00: CC4 channel is configured as 

output.  

01: CC4 channel is configured as input, 

IC4 is mapped on TI4. 

10: CC4 channel is configured as input, 

IC4 is mapped on TI3. 

11: CC4 channel is configured as input, 

IC4 is mapped on TRC. 

Note: CC4S bits are writable only when 

the channel is OFF (CC4E = 0). 

7 OC3CE R/W 0x0 

Output compare 3 clear enable:  

0: OC3REF is not affected by ETRF 

input.  

1: OC3REF is automatically cleared 

once a high level is detected on ETRF 

input.  

6:4 OC3M2_0 R/W 0x0 

Output compare 3 mode: these bits 

define the behavior of the output 

reference signal OC3REF. 

0000: the comparison between the 

output compare register CCR3 and the 

counter CNT has no effect on the 

outputs.  

0001: set OC3REF high when CCR3 = 

CNT. 

0010: set OC3REF low when CCR3 = 

CNT. 

0011: toggle OC3REF when CCR3 = 

CNT. 
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Bit  Name Attribute  Reset Value  Description  

0100: force OC3REF low (inactive)  

0101: force OC3REF high (active) 

0110: PWM mode 1  

In up- counting, OC3REF is set high 

when CNT < CCR3, otherwise it is set 

low. 

In down - counting, OC3REF is set low 

when CNT > CCR3, otherwise it is set 

high. 

0111: PWM mode 2 

In up- counting, OC3REF is set low 

when CNT < CCR3, otherwise it is set 

high. 

In down - counting, OC3REF is set high 

when CNT > CCR3, otherwise it is set 

low. 

1100: combined PWM mode 1

OC3REF has the same behavior as in 

PWM mode 1, and OC3REFC is the 

logical OR between OC3REF and 

OC4REF. 

1101: combined PWM mode 2

OC3REF has the same behavior as in 

PWM mode 2, and OC3REFC is the 

logical AND between OC3REF and 

OC4REF. 

1110: asymmetric PWM mode 1

OC3REF has the same behavior as in 

PWM mode 1. OC3REFC outputs 

OC3REF when the counter is counting 

up, and OC4REF when it is counting 

down.  

1111: asymmetric PWM mode 2

OC3REF has the same behavior as in 

PWM mode 2. OC3REFC outputs 

OC3REF when the counter is counting 
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Bit  Name Attribute  Reset Value  Description  

up, and OC4REF when it is counting 

down.  

3 OC3PE R/W 0x0 

Output compare 3 preload enable:  

0: preload register disabled; CCR3 can 

be written directly.  

1: preload register on CCR3 enabled; 

read/write operations access the 

preload register; the preload value is 

shifted to the shadow register at each 

update event.  

2 OC3FE R/W 0x0 

Output compare 3 fast enable:  

0: fast disabled, the trigger input will 

not affect the comparison output.  

1: fast enabled, the trigger input will 

immediately change OC3REF to the 

output when the comparison values 

match, regardless of the actual current 

comparison. 

This function acts only if the channel is 

configured in PWM1 or PWM2 mode.  

1:0 CC3S R/W 0x0 

Capture/compare channel 3 selection:  

00: CC3 channel is configured as 

output.  

01: CC3 channel is configured as input, 

IC3 is mapped on TI3. 

10: CC3 channel is configured as input, 

IC3 is mapped on TI4. 

11: CC3 channel is configured as input, 

IC3 is mapped on TRC. 

Note: CC3S bits are writable only when 

the channel is OFF (CC3E = 0). 

 ̧ Input Capture Mode  

Bit  Name Attribute  
Reset 

Value  
Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  
Reset 

Value  
Description  

5:12 IC4F R/W 0x0 

Input capture 4 filter: this bit - field 

defines the frequency used to sample 

TI4 input and the length of the digital 

filter applied to TI4:  

0000: no filter, sampling is done at f DTS 

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

11:10 IC4PSC R/W 0x0 

Input capture 4 prescaler:  

00: no prescaler  

01: capture is done once every 2 

events 

10: capture is done once every 4 

events 

11: capture is done once every 8 

events 

The IC4PSC register is reset when 

CC4E = 0. 

9:8 CC4S R/W 0x0 

Capture/compare channel 4 selection:  

00: CC4 channel is configured as 

output.  

01: CC4 channel is configured as input, 

IC4 is mapped on TI4. 
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Bit  Name Attribute  
Reset 

Value  
Description  

10: CC4 channel is configured as input, 

IC4 is mapped on TI3. 

11: CC4 channel is configured as input, 

IC4 is mapped on TRC. 

Note: CC4S bits are writable only when 

the channel is OFF (CC4E = 0). 

7:4 IC3F R/W 0x0 

Input capture 3 filter: this bit - field 

defines the frequency used to sample 

TI3 input and the length of the digital 

filter applied to TI3:  

0000: no filter, sampling is done at f DTS 

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

3:2 IC3PSC R/W 0x0 

Input capture 3 prescaler:  

00: no prescaler  

01: capture is done once every 2 

events 

10: capture is done once every 4 

events 

11: capture is done once every 8 

events 

The IC3PSC register is reset when 

CC3E = 0. 
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Bit  Name Attribute  
Reset 

Value  
Description  

1:0 CC3S R/W 0x0 

Capture/compare channel 3 selection:  

00: CC3 channel is configured as 

output.  

01: CC3 channel is configured as input, 

IC3 is mapped on TI3. 

10: CC3 channel is configured as input, 

IC3 is mapped on TI4. 

11: CC3 channel is configured as input, 

IC3 is mapped on TRC. 

Note: CC1S bits are writable only when 

the channel is OFF (CC1E = 0). 

 Capture/Compare Enable Register (TIM_CCER)  

Offset address: 0x20  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:14 RSV -  -  Reserved 

13 CC4P R/W 0x0 

Capture/compare 4 output polarity:  

CC4 channel configured as output:  

0: OC4 is OC4REF. 

1: OC4 is the inverse OC4REF. 

CC4 channel configured as input:  

0: non- inverted mode: capture is done 

on the rising edge of IC4.  

1: inverted mode: capture is done on 

the falling edge of IC4.  

12 CC4E R/W 0x0 

Capture/compare 4 output enable:  

CC4 channel configured as output:  

0: OC4 not active  

1: OC4 active 

CC4 channel configured as input:  

0: capture disabled  

1: capture enabled  
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Bit  Name Attribute  Reset Value  Description  

11 CC3NP R/W 0x0 

Capture/compare 3 complementary 

output polarity:  

CC3 channel configured as output:  

0: OC3N is the inverse OC3REF. 

1: OC3N is OC3REF. 

CC3 channel configured as input:  

Used in conjunction with CC3P  

10 CC3NE R/W 0x0 

Capture/compare 3 complementary 

output enable:  

0: off OC3N is not active. 

1: on OC3N signal is output.  

9 CC3P R/W 0x0 

Capture/compare 3 output polarity:  

CC3 channel configured as output:  

0: OC3 is OC3REF. 

1: OC3 is the inverse OC3REF. 

CC3 channel configured as input:  

In conjunction with CC3NP, 

{CC3NP,CC3P} bits select the polarity 

of IC3: 

00: non- inverted mode: capture is 

done on the rising edge of IC3.  

01: inverted mode: capture is done on 

the falling edge of IC3.  

10: reserved 

11: non- inverted mode: capture is 

done on both the rising edge and 

falling edge of IC3. This configuration 

must not be used for encoder mode.  

8 CC3E R/W 0x0 
Capture/compare 3 output enable: 

refer to CC1E description  

7 CC2NP R/W 0x0 

Capture/compare 2 complementary 

output polarity:  

CC2 channel configured as output:  

0: OC2N is the inverse OC2REF. 

1: OC2N is OC2REF. 

CC2 channel configured as input:  

Used in conjunction with CC2P  
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Bit  Name Attribute  Reset Value  Description  

6 CC2NE R/W 0x0 

Capture/compare 2 complementary 

output enable:  

0: off OC2N is not active. 

1: on OC2N signal is output.  

5 CC2P R/W 0x0 

Capture/compare 2 output polarity:  

CC2 channel configured as output:  

0: OC2 is OC2REF. 

1: OC2 is the inverse OC2REF. 

CC2 channel configured as input:  

In conjunction with CC2NP, 

{CC2NP,CC2P} bits select the polarity 

of IC2: 

00: non- inverted mode: capture is 

done on the rising edge of IC2.  

01: inverted mode: capture is done on 

the falling edge of IC2.  

10: reserved 

11: non- inverted mode: capture is 

done on both the rising edge and 

falling edge of IC2. This configuration 

must not be used for encoder mode.  

4 CC2E R/W 0x0 

Capture/compare 2 output enable:  

CC2 channel configured as output:  

0: OC2 not active  

1: OC2 active 

CC2 channel configured as input:  

0: capture disabled  

1: capture enabled  

3 CC1NP R/W 0x0 

Capture/compare 1 complementary 

output polarity:  

CC1 channel configured as output:  

0: OC1N is the inverse OC1REF. 

1: OC1N is OC1REF. 

CC1 channel configured as input:  

In conjunction with CC1P, select the 

polarity of IC2 . 
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Bit  Name Attribute  Reset Value  Description  

2 CC1NE R/W 0x0 

Capture/compare 1 complementary 

output enable:  

0: off OC1N is not active. 

1: on OC1N signal is output.  

1 CC1P R/W 0x0 

Capture/compare 1 output polarity:  

CC1 channel configured as output:  

0: OC1 is OC1REF. 

1: OC1 is the inverse OC1REF. 

CC1 channel configured as input:  

In conjunction with CC1NP, 

{CC1NP,CC1P} bits select the polarity 

of IC1: 

00: non- inverted mode: capture is 

done on the rising edge of IC1.  

01: inverted mode: capture is done on 

the falling edge of IC1.  

10: reserved 

11: non- inverted mode: capture is 

done on both the rising edge and 

falling edge of IC1. This configuration 

must not be used for encoder mode.  

0 CC1E R/W 0x0 

Capture/compare 1 output enable:  

CC1 channel configured as output:  

0: OC1 not active  

1: OC1 active 

CC1 channel configured as input:  

0: capture disabled  

1: capture enabled  

 

As shown in the table below, MOE is the total output enable bit of the timer, OSSI is the off_state 

selection bit in IDLE state (MOE = 0), and OSSR is the off_state selection bit in RUN state (MOE 

= 1). 

Table 16- 6: State Correspondence between Control Register and Complementary Output 

Channel 
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Control Register  Output State  

MOE OSSI OSSR CCxE CCxNE OCx Output State  OCxN Output State  

1 X 

0 0 0 

Output disabled  (not 

driven by TIM)  

OCx = 0, OCx_EN = 0 

Output disabled (not 

driven by TIM)  

OCxN = 0, OCxN_EN = 0 

0 0 1 

Output  disabled (not 

driven by TIM)  

OCx = 0, OCx_EN = 0 

OCxREF XOR CCxNP, 

OCxN_EN = 1 

0 1 0 
OCxREF XOR CCxP, 

OCx_EN = 1 

Output disabled (not 

driven by TIM)  

OCxN = 0, OCxN_EN = 0 

0 1 1 

OCREF + polarity + 

dead- time 

OCx_EN = 1 

Complementary to 

OCREF + polarity + 

dead- time 

OCxN_EN = 1 

1 0 0 

Output disabled (not 

driven by TIM)  

OCx = CCxP, 

OCx_EN = 0 

Output disabled (not 

driven by TIM)  

OCxN = CCxNP, 

OCxN_EN = 0 

1 0 1 

Off - state (output 

enabled with inactive 

state)  

OCx = CCxP, 

OCx_EN = 1 

OCxREF XOR CCxNP, 

OCxN_EN = 1 

1 1 0 
OCxREF XOR CCxP 

OCx_EN = 1 

Off - state (output 

enabled with inactive 

state)  

OCxN = CCxNP, 

OCxN_EN = 1 

1 1 1 

OCREF + polarity + 

dead- time 

OCx_EN = 1 

Complementary to 

OCREF + polarity + 

dead- time 

OCxN_EN = 1 

0 
0 

X 
0 0 

Output disabled (not 

driven by TIM)  

OCx = CCxP,  

OCx_EN = 0 

Output disabled (not 

driven by TIM)  

OCxN = CCxNP, 

OCxN_EN = 0 

0 0 1 Output disabled (not driven by TIM)  
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Control Register  Output State  

MOE OSSI OSSR CCxE CCxNE OCx Output State  OCxN Output State  

0 1 0 Asynchronously: OCx = CCxP, OCx_EN = 0, OCxN = 

CCxNP, OCxN_EN = 0 

If the clock is present: OCx = OISx, OCxN = OISxN 

after a dead - time. 

0 1 1 

1 0 0 

Output disabled (not 

driven by TIM)  

OCx = CCxP,  

OCx_EN = 0 

Output disabled (not 

driven by TIM)  

OCxN = CCxNP, 

OCxN_EN = 0 

1 

0 1 Off - state (output enabled with inactive state)  

Asynchronously: OCx = CCxP, OCx_EN = 1, OCxN = 

CCxNP, OCxN_EN = 1 

If the clock is present: OCx = OISx, OCxN = OISxN 

after a dead - time. 

1 0 

1 1 

 Counter Register (TIM_CNT)  

Offset address: 0x24  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CNT R/W 0x0 Counter value  

 Prescaler Register (TIM_PSC)  

Offset address: 0x28  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15:0 PSC R/W 0x0 

Counter clock (CK_CNT) prescaler value: 

fCK_CNT = fCK_PSC / (PSC[15:0] + 1) 

This is a preload register whose content 

are transferred into the shadow register 

at each update event.  

 Auto - reload Register (TIM_ARR)  

Offset address: 0x2C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 ARR R/W 0x0 

Auto - reload value at counter overflow:  

This is a preload register whose content are 

transferred into the shadow register at 

each update event.  

 Repetition Counter Register (TIM_RCR)  

Offset address: 0x30  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:0 REP R/W 0x0 

Repetition counter value If REP is not 0, the 

repetition counter counts down at each 

update condition, and an update event is 

triggered once REP = 0. 

 Capture/Compare Register 1 (TIM_CCR1)  

Offset address: 0x34  

Reset value: 0x0000 0000 
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Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR1 R/W 0x0 

Capture/compare channel 1 register  

If channel CC1 is configured as output:  

This is a preload register containing the 

value to be compared to the counter and 

signaled on OC1 output.  

If channel CC1 is configured as input:  

CCR1 is the counter value transferred by 

the last input capture event, at this point 

the CCR1 register is read- only. 

 Capture/Compare Register 2 (TIM_CCR2)  

Offset address: 0x38  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR2 R/W 0x0 

Capture/compare channel 2 register:  

If channel CC2 is configured as output:  

This is a preload register containing the 

value to be compared to the counter and 

signaled on OC2 output.  

If channel CC2 is configured as input:  

CCR2 is the counter value transferred by 

the last input capture event, at this point 

the CCR2 register is read- only. 

 Capture/Compare Register 3 (TIM_CCR3)  

Offset address: 0x3C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15:0 CCR3 R/W 0x0 

Capture/compare channel 3 register:  

If channel CC3 is configured as output:  

This is a preload register containing the 

value to be compared to the counter and 

signaled on OC3 output.  

If channel CC3 is configured as input:  

CCR3 is the counter value transferred by 

the last input capture event, at this point 

the CCR3 register is read- only. 

 Capture/Compare Register 4 (TIM_CCR4)  

Offset address: 0x40  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR4 R/W 0x0 

Capture/compare channel 4 register:  

If channel CC4 is configured as output:  

This is a preload register containing the 

value to be compared to the counter and 

signaled on OC4 output.  

If channel CC4 is configured as input:  

CCR4 is the counter value transferred by 

the last input capture event, at this point 

the CCR4 register is read- only. 

 Break and Dead - time Register (TIM_BDTR)  

Offset address: 0x44  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15 MOE R/W 0x0 Main output enable:  
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Bit  Name Attribute  Reset Value  Description  

This register controls the output enable of 

all channels, and the independent channel 

is enabled if the respective enable bits (i.e. 

CCxE and CCxNE) is set. MOE is set by 

software or automatically set by hardware 

if AOE = 1. It is cleared asynchronously by  

hardware as soon as the break input is 

active. 

0: OC and OCN outputs disabled (with 

specific IO state determined by OSSI)  

1: OC and OCN outputs enabled 

(determined by the states of respective 

CCxE and CCxNE bits) 

14 AOE R/W 0x0 

Automatic output enable:  

0: MOE can be set only by software  

1: MOE can be set by software or 

automatically set at the next update event  

13 BKP R/W 0x0 

Break polarity:  

0: break input is active low  

1: break input is active high  

12 BKE R/W 0x0 

Break enable: 

0: break input disabled  

1: break input enabled  

11 OSSR R/W 0x0 

Off - state (of channel at CCx(N)E = 0) 

selection for run mode (MOE = 1):  

This bit is used only when MOE = 1 on 

channels with complementary output 

enabled. 

0: when the output channel is disabled, OC 

and OCN do not drive IO, and OCxN always 

drives IO. 

1: when the output channel is disabled, OC 

and OCN drive GPIO to be inactive  

(referring to OIS in CR2).  

*(If cfg_timx_break_ossi0_disout = 1 / 

TIMCFGR[0] / [1] = 0, it will have no effect 

and will directly cause OC4 not to drive.)  
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Bit  Name Attribute  Reset Value  Description  

10 OSSI R/W 0x0 

Off - state (of channel at CCx(N)E = 0) 

selection for idle mode (MOE = 0):  

This bit is used only when MOE = 0 on 

channels configured as outputs.  

0: when the output channel is disabled, OC 

and OCN do not drive GPIO. 

 ̧ If cfg_timx_break_ossi0_disout = 0 / 

TIMCFGR[0] / [1][12] = 1, it will keep 

driving.  

 ̧ OCxN always drives IO. 

1: when the output channel is disabled, OC 

and OCN are forced with idle level first, and 

then with inactive level  (referring to OIS 

in CR2) after a dead- time. 

*(MOE=0 will make OCx(N) = (|CCx(N)P

&&OISx(N), OC4 = OIS4) 

9:8 LOCK R/W 0x0 

Lock configuration:  

00: no bit is write - protected  

01: lock level 1 DTG, OISx, OISxN, BKE, 

BKP and AOE bits can no longer be written.  

10: lock level 2  lock level 1 + CCxP, 

CCxNP, OSSR and OSSI bits can no longer 

be written.  

11: lock level 3  lock level 2 + OCxM and 

OCxPE bits can no longer be written when 

related channel is configured in output.  

Note: The LOCK register cannot be 

overwritten after being written with any 

value, and the write - protected register can 

only be overwritten after the TIM module is 

reset. 

7:0 DTG R/W 0x0 

This bit - filed defines the duration of the 

dead- time inserted between the 

complementary outputs. DT corresponds to 

this duration.  

DTG[7:5] = 0xx: DT = DTG[7:0] * tDTS 
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Bit  Name Attribute  Reset Value  Description  

DTG[7:5] = 10x: DT = (64 + DTG[5:0]) * 2 * 

tDTS 

DTG[7:5] = 110: DT= (32 + DTG[4:0]) * 8 * 

tDTS 

DTG[7:5] = 111: DT= (32 + DTG[4:0]) * 16 * 

tDTS 

 DMA Control Register (TIM_DCR)  

Offset address: 0x48  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:13 RSV -  -  Reserved 

12:8 DBL R/W 0x0 

DMA burst length:  

A read or write access to the TIM_DMAR 

register will trigger DMA transfer with a 

burst length of 1 18. 

00000: 1 transfer  

00001: 2 transfers  

 

10001: 18 transfers  

Others: invalid value, write prohibited  

7:5 RSV -  -  Reserved 

4:0 DBA R/W 0x0 

DMA base address, defined as the offset 

address directed to the register:  

00000: TIM_CR1 

00001: TIM_CR2 

00010: TIM_SMCR 

 

Note: When DBA + DBL exceeds the TIM 

register address range, the actual burst 

transfer stops automatically when it 

reaches the highest TIM register address, 

i.e., the burst length is shortened.  
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 DMA Access Register (TIM_DMAR)  

Offset address: 0x4C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DMAR R/W 0x0 

DMA register for burst access:  

When using DMA burst transfer, set the DMA 

channel peripheral address to TIM_DMAR. 

Accesses to this register will point to the 

register specified in TIM_DCR, and TIM will 

generate multiple DMA requests based on 

the DBL value. 

16.8  Operation Procedure  

 Counting Mode  

1. Enable the TIMx clock in RCM module. 

2. Configure TIM_CR1[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  

6. Set TIM_RCR[7:0] to 0 to disable the repetition counting.  

7. Set TIM_CR1[2] to 1 so that an update interrupt or DMA request will be generated only at 

counter overflow or underflow.  

8. Set TIM_CR1[1] to 0 to enable the update event.  

9. Set TIM_EGR[0] to 1 so that when the software sets UG, the counter will be reinitialized, the 

shadow register will be updated, and the prescaler counter will be cleared.  
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10. Set TIM_CR1[0] to 1 to enable the counter.  

11. Set TIM_DIER[0] to 1 to enable the update event interrupt.  

16.8.2  PWM Mode  

1. Configure the GPIO alternate function to enable the TIMx clock in RCM module.  

2. Configure TIM_CR1[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  

6. Set TIM_RCR[7:0] to 0 to disable the repetition counting.  

7. According to the output channel, set TIM_CCMRx[1:0/9:8] to 0 to configure channel x as 

output.  

8. Configure the OCxM[6:4/14:12] bits in TIM_CCMRx register to select PWM mode 1/2.  

9. Configure TIM_CCER[1/3/5/7/9/11/13] to set the output polarity.  

10. Set TIM_CCER[0/4/8/12] to 1 to enable channel X output.  

11. Configure the main output enable bit TIM_BDTR[15] to 1 to enable OC and OCN outputs.  

12. Set TIM_CR1[2] to 1 so that an update interrupt or DMA request will be generated only at 

counter overflow or underflow.  

13. Set TIM_CR1[1] to 0 to enable the update event.  

14. Set TIM_EGR[0] to 1 so that when the software sets TIM_EGR[0], the counter will be 

reinitialized, the shadow register will be updated, and the prescaler counter will be cleared.  

15. Set TIM_CR1[0] to 1 to enable the counter.  
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16. Set TIM_DIER[0] to 1 to enable the update event interrupt.  

17. Configure TIM_CCRx[31:0] to set the compare value of channel x.  

16.8.3  Input Capture Mode  

1. Configure the GPIO alternate function to enable the TIMx clock in RCM module.  

2. Configure TIM_CR1[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  

6. Set TIM_RCR[7:0] to 0 to disable the repetition counting.  

7. Configure TIM_CCMRx[1:0/9:8] to set channel CCx as input, and perform mapping as 

required.  

8. Configure TIM_CCER[1/3/5/7/9/11/13] to set the capture polarity.  

9. Configure TIM_CCMRx[7:4/15:12] to set the sampling frequency and filter length, generally 

set to 0. 

10. Configure TIM_CCMRx[3:2/11:10] to set the prescaler value of input capture.  

11. Set TIM_CCER[0/4/8/12] to 1 to enable the capture function.  

12. Set TIM_EGR[0] to 1 so that when the software sets TIM_EGR[0], the counter will be 

reinitialized, the shadow register will be updated, and the prescaler counter will be cleared.  

13. Set TIM_CR1[0] to 1 to enable the counter.  

14. Set TIM_DIER[1/2/3/4] to 1 to enable the capture interrupt of channel x.  
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16.8.4  Complementary Output and Dead - time Insertion  

Take 168 MHz as an example to calculate the cycle time: t DTS = 5.95 ns 

 ̧ DT = (0 127) * 5.95 = 0 755.65 ns, DTG[7:5] = 0xx: DT = DTG[7:0] * tDTS 

 ̧ DT = (64 + (0 63)) * 2 * 5.95 = 761.6 1511.3 ns, DTG[7:5] = 10x: DT = (64 + DTG[5:0]) * 2 * tDTS 

 ̧ DT = (32 + (0 31)) * 8 * 5.95 = 1523.2 2998.8 ns, DTG[7:5] = 110: DT = (32 + DTG[4:0]) * 8 * tDTS 

 ̧ DT = (32 + (0 31)) * 16 * 5.95 = 3046.4 5997.6 ns, DTG[7:5] = 111: DT = (32 + DTG[4:0]) * 

16 * t DTS 

Before initializing the PWM mode, add the following configurations:  

1. Configure TIM_BDTR[7:0] to set the duration of the dead - time inserted between the 

complementary outputs.  

2. Set TIM_CCER[2/6/10] to 1 to enable the complementary output.  

16.8.5  Break Function  

Before initializing the PWM mode, add the following configurations:  

1. Configure TIM_BDTR[11] to set the off - state for run mode.  

2. Configure TIM_BDTR[10] to set the off - state for idle mode.  

3. Configure TIM_BDTR[13] to set the break signal polarity.  

4. Configure TIM_CCER[1/5/9/13] to set the output polarity of OCx.  

5. Configure TIM_CCER[3/7/11] to set the output polarity of OCxN.  

6. Configure TIM_CR2[8/10/12/14] to set the OCx output state in idle mode.  

7. Configure TIM_CR2[9/11/13] to set the OCxN output state in idle mode.  
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8. Configure TIM_BDTR[14] to set the setting mode of TIM_BDTR[15].  

9. Set TIM_BDTR[12] to 1 to enable the break input.  

16.8.6  Encoder Interface Mode  

1. Configure the GPIO alternate function to enable the TIMx clock in RCM module.  

2. Configure TIM_CR1[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  

6. Set TIM_RCR[7:0] to 0 to disable the repetition counting.  

7. Set TIM_CCMR1[1:0] to 1 to configure channel CC1 as input with IC1 mapped on TI1.  

8. Set TIM_CCMR1[9:8] to 1 to configure channel CC2 as input with IC2 mapped on TI2.  

9. Configure TIM_CCER[1] and TIM_CCER[3] to set the capture polarity.  

10. Configure TIM_CCER[1] and TIM_CCER[7] to set the capture polarity.  

11. Configure TIM_CCMR1[7:4] to set the sampling frequency and filter length, generally set to 

0. 

12. Configure TIM_CCMR1[15:12] to set the sampling frequency and filter length, generally set 

to 0. 

13. Configure TIM_SMCR[2:0] to set encoder mode 1/2/3.  

14. Set TIM_CCER[0] to 1 to enable the capture function of channel 1.  

15. Set TIM_CCER[4] to 1 to enable the capture function of channel 2.  
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16. Set TIM_EGR[0] to 1 so that when the software sets TIM_EGR[0], the counter will be 

reinitialized, the shadow register will be updated, and the prescaler counter will be cleared.  

17. Set TIM_CR1[0] to 1 to enable the counter.  

18. Set TIM_DIER[1] to 1 to enable capture interrupt of channel 1.  

16.8.7  DMA Mode  

 ̧ In input capture mode, the channel capture value of TIMx is transferred to SRAM via 

DMA:  

1. In input capture mode, before setting TIM_EGR[0] bit by software and enabling the 

counter, add the following configurations:  

2. Configure TIM_DCR[12:8] to set the DMA burst length.  

3. Configure TIM_DCR[4:0] to set the DMA base address. Generally, the base address here 

selects the capture/compare register corresponding to the capture channel.  

4. Set TIM_DIER[9/10/11/12] to 1 to enable the CCx DMA request.  

5. Set TIM_CR2[3] to 0 to enable the CCxDMA request generation at CCx event.  

6. For details on DMA controller configuration, please refer to chapter 11 Direct Memory 

Access Controller (DMA)  

7. After initiating DMA transfer, when a capture event occurs on the channel, DMA will 

transfer the value stored in base address to SRAM.  

 ̧ In output compare mode, the value in SRAM is transferred via DMA to the compare 

register of TIMx:  

1. In output compare mode, before setting TIM_EGR[0] bit by software and enabling the 

counter, add the following configurations:  
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2. Configure TIM_DCR[12:8] to set the DMA burst length.  

3. Configure TIM_DCR[4:0] to set the DMA base address. Generally, the base address here 

selects the capture/compare register corresponding to the compare channel.  

4. Set TIM_DIER[9/10/11/12] to 1 to enable the CCx DMA request.  

5. Set TIM_CR2[3] to 0 to generate CCxDMA request at CCx event.  

6. For details on DMA controller configuration, please refer to chapter 11 Direct Memory 

Access Controller  (DMA)  

7. After initiating DMA transfer, when the counter value matches the compare value, DMA 

will transfer the value in SRAM to the base address.  
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17  YĻŻĻƠĔųƝƱƠƝƃƤĻ ÊŝŹĻƠƤ ÊayÊay

ÊayÊay 

17.1  Overview  

The general- purpose timers consist of a 16 - bit auto - reload counter driven by a programmable 

prescaler. It may be used for a variety of purposes, including input capture, output compare and 

PWM. 

17.2  Main Features  

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

 ̧ 16- bit programmable prescaler allowing real - time adjustment of the counter clock division  

 ̧ 4 independent channels for input capture, output compare, PWM generation and one - pulse 

output  

 ̧ Support cascading with other timers  

 ̧ Interrupt or DMA event can be generated in the following cases:  

ü Counter overflow/underflow, counter initialization (triggered by software or hardware)  

ü Trigger event (counter start, stop, initialization, or count by internal/external trigger)  

ü Input capture  

ü Output compare  

 ̧ Support incremental quadrature encoder and Hall sensor  

 ̧ Trigger input for external clock  
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17.3  System Block Diagram  
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Figure 17- 1: System Block Diagram of TIM1 TIM4 & TIM8 TIM9 

17.4  Pin Description  

Table 17- 1: Pin Descriptions on TIM1 TIM4 & TIM8 TIM9 

Function Pin  Alternate Function Pin  Direction  Functional Description  

TIM1_ETR PA0, PA5, PA15 Input/output  

TIM1_ETR can be used as 

external trigger input, and cannot 

be used with TIM1_CH1 

simultaneously.  

TIM1_CH1 PA0, PA5, PA15, PD8 Input/output  

TIM1_CH1 can be used as input 

capture or PWM output signal for 

channel 1. TIM1_ETR and 

TIM1_CH1 cannot be used 

simultaneously.  

TIM1_CH2 PA1, PB3, PD9 Input/output  
Channel input capture / PWM 

output signal  



UM32G421 User Manual  General- purpose  Timers (TIM1 TIM4 & TIM8 TIM9) 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  286 

Function Pin  Alternate Function Pin  Direction  Functional Description  

TIM1_CH3 PA2, PB10, PD10 Input/output  
Channel input capture / PWM 

output signal  

TIM1_CH4 PA3, PB11 Input/output  
Channel input capture / PWM 

output signal  

TIM2_ETR PD2, PB2 Input  External trigger input  

TIM2_CH1 PA6, PB4, PC6 Input/output  
Channel input capture / PWM 

output signal  

TIM2_CH2 PA7, PB5, PC7 Input/output  
Channel input capture / PWM 

output signal  

TIM2_CH3 PB0, PC8 Input/output  
Channel input capture / PWM 

output signal  

TIM2_CH4 PB1, PC9 Input/output  
Channel input capture / PWM 

output signal  

TIM3_ETR PA11, PB10 Input  External trigger input  

TIM3_CH1 PB6, PA6, PA7, PC4 Input/output  
Channel input capture / PWM 

output signal  

TIM3_CH2 PB7, PB1 Input/output  
Channel input capture / PWM 

output signal  

TIM3_CH3 PB8, PD14, PA4 Input/output  
Channel input capture / PWM 

output signal  

TIM3_CH4 PB9, PD15, PA5 Input/output  
Channel input capture / PWM 

output signal  

TIM4_CH1 
PA0, PC0, PA4, PA7, 

PB1, PB12 
Input/output  

Channel input capture / PWM 

output signal  

TIM4_CH2 PA1, PC1, PB13 Input/output  
Channel input capture / PWM 

output signal  

TIM4_CH3 PA2, PC2 Input/output  
Channel input capture / PWM 

output signal  

TIM4_CH4 PA3, PC3 Input/output  
Channel input capture / PWM 

output signal  

TIM8_ETR PB8, PB15 Input  External trigger input  

TIM8_CH1 PA2, PC12 Input/output  
Channel input capture / PWM 

output signal  

TIM8_CH2 PA3, PA1, PB9 Input/output  
Channel input capture / PWM 

output signal  



UM32G421 User Manual  General- purpose  Timers (TIM1 TIM4 & TIM8 TIM9) 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  287 

Function Pin  Alternate Function Pin  Direction  Functional Description  

TIM8_CH3 PA6, PB10 Input/output  

Channel input capture / PWM 

output signal (Note: If PWM 

output is required, TIM8_CH4 

shall be enabled at the same 

time.) 

TIM8_CH4 PB12, PB13 Input/output  
Channel input capture / PWM 

output signal  

TIM9_ETR PC0, PC12 Input  External trigger input  

TIM9_CH1 PB8, PC4, PB0, PB1 Input/output  
Channel input capture / PWM 

output signal  

TIM9_CH2 PA15, PC5 Input/output  
Channel input capture / PWM 

output signal  

TIM9_CH3 PB2, PC11, PB13 Input/output  

Channel input capture / PWM 

output signal  

(Note: If PWM output is required, 

TIM9_CH4 shall be enabled at the 

same time.) 

TIM9_CH4 PC10, PC11 Input/output  
Channel input capture / PWM 

output signal  

17.5  Functional Description  

 Time- base Unit  

The main block of the time - base unit is a 16- bit counter with its related auto - reload register. 

The counter can count up, down, or both up and down. The counter clock can be divided by a 

16- bit prescaler.  

The counter, the auto - reload register and the prescaler register can be written or read by 

software, which is true even when the counter is running.  

The time- base unit includes:  

 ̧ Counter register (TIM_CNT) 

 ̧ Prescaler register (TIM_PSC) 
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 ̧ Auto - reload register (TIM_ARR) 

The auto- reload register is preloaded, which is controlled by the auto - reload preload enable 

(ARPE) bit in the register. When ARPE = 0, write to the ARR register, and the written data is 

directly transferred to the shadow register. When ARPE = 1, the data written to the ARR register 

is transferred to the shadow register when an update event (TIM_CNT overflow or underflow) 

occurs. The update event of ARR can also be actively triggered by software via register 

operation.  

The counter TIM_CNT is clocked by the prescaler output TIM_PSC, which is enabled only when 

the counter enable bit (CEN) in the register is set. When CNT = ARR, this round of counting is 

over and the update event is sent.  

TIM_PSC is a synchronous prescaler that can divide the counter clock frequency by any factor 

between 1 and 65536. The PSC register is also buffered, and overwriting PSC does not actually 

overwrite the shadow register unless a new update event occurs. Thus the PSC register can be 

changed in real time on the fly, and the new prescaler ratio is taken into account at the next 

update event.  
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Figure 17- 2: Counter Timing Diagram with Prescaler Division Changing from 1 to 2  
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Figure 17- 3: Counter Timing Diagram with Prescaler Division Changing from 1 to 4  

 Counter Operation Mode  

The counter supports up - counting mode, down - counting mode and center - aligned mode.  
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17.5.2.1  Up- counting Mode  

In up- counting mode, the counter counts from 0 to the auto - reload value, i.e. CNT = ARR, 

generating an overflow event, and then restarts counting from 0.  

If the repetition counter is enabled, the counter repeats the above process a number of times 

(RCR + 1) as defined in RCR before generating an underflow event.  

The software can directly trigger an update event by setting the UG bit in the register, at which 

time the CNT and the prescaler registers are automatically cleared. Whether setting the UG 

register triggers UIF (update interrupt flag) is determined by the setting of the URS register.  

The update event can be disabled by setting the UDIS bit in the register to avoid updating the 

shadow register while writing new values in the preload registers.  

When an update event occurs, the following registers are updated and the UIF bit is set:  

 ̧ The auto- reload shadow register ARR is reloaded with the content of TIM_ARR register.  

 ̧ The prescaler shadow register PSC is reloaded with the content of TIM_PSC register.  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

05 06 07 08 09

 

Figure 17- 4: Up- counting Waveform Diagram, Internal Clock not Divided  
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Figure 17- 5: Up- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 17- 6: Counter Timing Diagram, Update Event when ARPE = 0 (TIM_ARR not Preloaded)  
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Figure 17- 7: Counter Timing Diagram, Update Event when ARPE = 1 (TIM_ARR Preloaded) 

17.5.2.2  Down - counting Mode  

In down - counting mode, the counter counts from the auto - reload value down to 0, generating 

an underflow event, and then restarts counting from the auto - reload value.  

If the repetition counter is enabled, the counter repeats the above process a number of times 

(RCR + 1) as defined in RCR before generating an underflow event.  

The software can directly trigger an update event by setting the UG bit in the register, at which 

time the CNT and the prescaler registers are automatically cleared. Whether setting the UG 

register triggers UIF (update interrupt flag) is determined by the setting of the URS register.  

The update event can be disabled by setting the UDIS bit in the register to avoid updating the 

shadow register while writing new values in the preload registers.  

When an update event occurs, the following registers are updated and the UIF bit is set:  
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 ̧ The auto- reload shadow register ARR is reloaded with the content of TIM_ARR register.  

 ̧ The prescaler shadow register PSC is reloaded with the content of TIM_PSC register.  
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Update interrupt 
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Figure 17- 8: Down- counting Waveform Diagram, Internal Clock not Divided  
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Figure 17- 9: Down- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 17- 10: Down- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 17- 11: Down- counting Waveform Diagram, Update Event when Repetition Counter is 

not Used  



UM32G421 User Manual  General- purpose  Timers (TIM1 TIM4 & TIM8 TIM9) 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  295 

17.5.2.3  Center - aligned Counting Mode  

In center - aligned mode, the counter counts from 0 to the auto - reload value -  1 and generates 

a counter overflow event, then counts from the auto - reload value down to 1 and generates a 

counter underflow event, and then restarts counting from 0.  

The CMS[1:0] bits in the register are used for enabling the center - aligned mode and selecting 

the output compare mode herein. The center - aligned mode is active when CMS! = 00. The 

output compare interrupt flag of channels configured in output is set when: the counter counts 

down (CMS = 01), the counter counts up (CMS = 10), the counter counts up and down (CMS = 

11). 

In this mode, the DIR direction bit in the register cannot be written by software. It is updated by 

hardware and gives the current direction of the counter.  

The counter updates the shadow registers of ARR and PSC at each counter overflow and 

underflow.  
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CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04

Counter overflow

Update event
UEV

Update interrupt flag
UIF

05 06 05 04 03

Counter underflow

CNT

 

Figure 17- 12: Center- aligned Counter Timing Diagram, TIM_PCS = 0, TIM_ARR = 0x6 
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Figure 17- 13: Counter Timing Diagram, Update Event with ARPE = 1 (Counter Underflow)  
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Figure 17- 14: Counter Timing Diagram, Update Event with ARPE = 1 (Counter Overflow)  



UM32G421 User Manual  General- purpose  Timers (TIM1 TIM4 & TIM8 TIM9) 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  297 

 Preload Register  

 ̧ The following functional registers support the preload function:  

ü Auto - reload register TIM_ARR 

ü Prescaler register TIM_PSC (preload function cannot be disabled)  

ü Channel control register TIM_CCR 

ü CCxE and CCxNE control register 

ü OCxM control register  

The preload function can be enabled or disabled by software for all of the above registers 

except TIM_PSC. 

 ̧ Registers with preload function contain two sets of physical entities:  

ü Shadow register: the register being used by the actual timer  

ü Preload register: the register accessible to software  

 ̧ When the preload function is disabled, the register with preload function has the following 

characteristics:  

ü The preload register can be accessed and overwritten by software in real time.  

ü The shadow register is updated synchronously with the preload register.  

 ̧ If the preload function is enabled, then:  

ü All software operations access the preload register.  

ü At the occurrence of update event, the content of all preload registers will be 

synchronously transferred to the corresponding shadow registers.  
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 Counter Clock  

The counter clock can be provided by the following clock sources:  

 ̧ Internal clock: Timerx_clk 

 ̧ External clock mode 1: external input pin TIx  

 ̧ External clock mode 2: external trigger input ETR  

 ̧ Internal trigger inputs (ITRx): using the trigger output (TRGO) of one timer as the counter 

clock 

17.5.4.1  Internal Clock Source  

If the slave mode controller is disabled (SMS = 000), then the CEN, DIR and UG bits are controlled 

by software.  

After the UG bit is set and the update signal is synchronized by CLK_PSC, the counter value is 

reinitialized.  

APBCLK

CEN=CNT_EN

CK_CNT=CK_PSC

E7 E8 E9 EA EB EC 00 01 02 03 04

UG

UIF

05 06 07 08 09CNT

 

Figure 17- 15: Timing Diagram in Internal Clock Source Mode, Clock Divided by 1  
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17.5.4.2  External Clock Source Mode 1  

In this mode, the external pin input signal is directly used as the counter clock when SMS = 11, 

and the counter can count at each rising or falling edge.  
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Figure 17- 16: Example of External Clock Connection  

The external input signal will be synchronized with the internal clock before triggering the 

counter counting, and the TIF flag will be set by the valid edge on the input.  

TI2

CEN=CNT_EN

CK_CNT=CK_PSC

00 01 02

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

CNT

 

Figure 17- 17: Timing Diagram in External Clock Source Mode 1  

When counting with an external clock, the internal clock (timerx_clk) shall still be enabled so 

that TIM can use timerx_clk to synchronize and filter the external input clock. In external clock 
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mode 1, the external input clock is first subject to filtering and edge selection to obtain a valid 

counting edge, which is input to the prescaler module as the valid operating clock (CLK_PSC).  

The external clock synchronization adopts a simple two - stage flip - flop structure, so in order to 

avoid metastability, the external input clock width is required to be at least 2 timerx_clk cycles.  

In this mode, only the inputs of channels 1 and 2 can be used as clock inputs, and the required 

configuration is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH2.  

2. Disable the channel by setting TIM_CCER[4] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[9:8] = 01, with IC2 mapped on TI2.  

4. Select the active counting edge to be the rising edge or falling edge by setting TIM_CCER[5] 

= 0. 

5. Configure the input filter duration by writing the IC2F[3:0] bits in the TIM_CCMR1 register 

(if no filter is required, keep IC2F = 0000).  

6. Enable the external clock source mode 1 by setting TIM_SMCR[2:0] = 111.  

7. Select TI2 as the trigger input source by setting TIM_SMCR[6:4] = 110.  

8. Enable the channel by setting TIM_CCER[4] = 1. 

9. Enable the counter by setting TIM_CR1[0] = 1.  

The following diagram shows an example of typical external clock source mode 1:  
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Figure 17- 18: Timing Diagram in External Clock Source Mode 1  

17.5.4.3  External Clock Source Mode 2  

In this mode, the counter counts at each rising edge or falling edge (double - edge not supported) 

on the external trigger input TIM_ETR pin.  

      Divider
/1, /2, /4, /8

TIM_SMCR

TRGI
ETR

External 
clock 
mode 2ETP

TIM_SMCR

ETF[3:0]

External 
clock 
mode 1

Internal 
clock
mode

Encoder
mode

ETRF

CK_INT

TI1 or TI2

TIM_SMCR

SMS[2:0]ECE

CLK_PCS
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Figure 17- 19: External Trigger Input Block Diagram  

The following diagram shows the counter counting each 2 rising edges on ETR. The delay 

between the rising edge of ETR and the actual clock of the counter is due to the 

resynchronization of the internal clock.  
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Figure 17- 20: Timing 1 Diagram in External Clock Source Mode 2  

The main difference from external clock source mode 1 is that the ETR input is directly divided 

and then filtered to generate CK_PSC clock, which mens that the application scenarios where 

the ETR input frequency is higher than timerx_clk can be supported, in which case the ETR input 

shall be pre- divided first before it is used to drive the counter.  

The configuration required for this mode is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_ETR.  

2. Select the ETP edge by setting TIM_SMCR[15] = 0. 

3. Set the ETR division ratio by setting TIM_SMCR.ETPS[1:0] = 01. 

4. Configure the input filter duration by setting TIM_SMCR.ETF[3:0] = 0000.  

5. Set the ECE register and enable the external clock source mode 2 by setting TIM_SMCR[14] 

= 1 and TIM_SMCR[2:0] = 000. 

6. Enable the counter by setting TIM_CR1[0] = 1.  

The following diagram shows an example of typical external clock source mode 2:  
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Figure 17- 21: Timing 2 Diagram in External Clock Source Mode 2  

In external clock source mode 2, TIM can still be configured as slave mode: for example, ETR 

input is used for counting while TRGO of another timer is used as the trigger signal, and the 

reset counter restarts counting at the arrival of trigger event.  

 Internal Trigger Signal (ITRx)  

TIM supports four internal trigger inputs, which can be used for counting trigger or internal 

signal capture. For internal signal capture, it is required to configure TS to 000 011 for selecting 

ITR0 ITR3, and configure CCxS to 11 for selecting TRC as the capture signal.  

Each ITR input supports 4 internal signal extensions configured by the ITRxSEL register.  

 Capture / Compare Channels  

TIM consists of 4 capture/compare channels, each of which is built around a capture/compare 

register CCR (including a shadow register), an input stage for capture and an output stage for 

compare. 
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The input stage samples the corresponding TIx input to generate a filtered signal TIxF. Then, an 

edge detection with polarity selection generates a signal (TIxFPx), which can be used as trigger 

input for counting or as the capture command and is prescaled before being captured.  
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Figure 17- 22: Capture/Compare Channel (Channel 1 Input Stage)  

The output stage generates an output reference signal OCxREF, which is fixed to be active high 

and acts as the reference input to the final output circuit. Wherein, channels 1 3 support 

complementary output and dead - time insertion, while channel 4 is relat ively simple and does 

not support complementary output.  
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Figure 17- 23: Capture/Compare Channel 1 Main Circuit  
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Figure 17- 24: Output Stage of Capture/Compare Channel (Channels 1 3) 
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Figure 17- 25: Output Stage of Capture/Compare Channel (Channel 4)  

The capture/compare block is made of one preload register and one shadow register. Write and 

read always access the preload register. In capture mode, captures are actually done in the 

shadow register, which is copied into the preload register. In compare mode, the content of the 

preload register is copied into the shadow register for comparison with the counter.  

 Input Capture Mode  

When the expected level transition is detected by the ICx signal, a capture is triggered, and the 

current counter value is latched into CCR. At the same time, the CCxIF interrupt flag is set and 

a corresponding interrupt or a DMA request can be triggered. If a capture occurs while the 

CCxIF flag is already high, then the over - capture flag CCxOF is set (the last capture value in CCR 
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is overwritten). CCxIF can be cleared by software or automatically cleared by reading the CCR 

register. CCxOF is cleared by software writing it to 1.  

The input capture of PWM signals can be realized through the cooperation of two or more 

channels. For example, to calculate the period and duty cycle of an input signal, input the signal 

from TI1 pin, and take the rising edge and falling edge of the filter ed signal inside the chip to 

obtain TI1FP1 and TI1FP2 respectively. Input TI1FP1 into capture channel 1 and TI1FP2 into 

channel 2, allowing channel 1 to capture the rising edge of the input signal and channel 2 to 

capture the falling edge of the input sign al. After the capture interrupt occurs periodically, the 

software can calculate the period and duty cycle of the input signal through the values of CCR1 

and CCR2 registers. 

To capture the counter value to the TIM_CCR1 register on the rising edge of the TI1 input, the 

configuration steps are as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01, with IC1 mapped on TI1.  

4. Select the active counting edge to be rising edge or falling edge by setting TIM_CCER[1].  

5. Configure the input filter duration by writing the IC1F[3:0] bits in the TIM_CCMR1 register.  

6. Configure the input prescaler by writing the IC1PS[1:0] bits in the TIM_CCMR1 register.  

7. Enable the channel by setting TIM_CCER[0] = 1. 
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Figure 17- 26: PWM Input Capture Mode Timing Diagram  

The following settings are required for PWM input capture:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 and TIM_CCER[4] = 0 to ensure the success 

of subsequent channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01 and TIM_CCMR1[9:8] = 10, with 

the two signals IC1 and IC2 mapped on the same TI1 input.  

4. Select the active counting edge by setting TIM_CCER[1] = 0  and TIM_CCER[5] = 1, with the 

two signals IC1 and IC2 active on edges with opposite polarities.  

5. Configure the input filter duration by setting the IC1F[3:0] and IC2F[3:0] bits in the 

TIM_CCMR1 register. 

6. Configure the input prescaler by setting the IC1PS[1:0] and IC2PS[1:0] bits in the 

TIM_CCMR1 register. 

7. Select the trigger input source by setting TIM_SMCR[6:4][2:0] = 101.  

8. Configure the slave mode controller to reset mode by setting TIM_SMCR.SMS[2:0] = 100.  

9. Enable the channel by setting TIM_CCER[0] = 1 and TIM_CCER[4] = 1. 
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 Software Force Output  

In output compare mode, the OCxREF signal can be forced to active or inactive level directly by 

software, independently of any comparison between the CCR and the counter.  

The OCxREF signal can be forced to be active (OCxREF is always active high) by writing OCxM 

= 101, and forced to be inactive (low level) by writing OCxM = 100. Anyway, the comparison 

between CCR and the counter is still performed.  

 Output compare mode  

In output compare mode, when a match is found between the capture/compare register CCR 

and the counter, the OCxREF can be set to be active, inactive or to toggle on match. At the 

same time, the interrupt flag is also set and DMA requests can be sent (overw riting the 

configuration register).  

The output compare can also be used to output a pulse signal of a specific width (in one - pulse 

mode). 

Procedure: 

1. Select the counter clock (internal, external, prescaler).  

2. Write the desired data to the ARR and CCR registers.  

3. Set the interrupt enable bit and DMA enable bit as required.  

4. Select the output mode.  

5. Enable the counter.  
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Figure 17- 27: Output Compare Mode, Toggle on OC1  

The CCR register can be updated at any time by software to control the output waveform, 

provided that the preload register is not enabled. Otherwise, the CCR shadow register is only 

updated with the content of the preload register at the next update event.  

 PWM Output  

PWM mode allows you to generate a pulse width modulation signal with a frequency 

determined by the value of the ARR register and a duty cycle determined by the value of the 

CCR register. 

The polarity of the output signal is software programmable using the CCxP bit in the register. 

In PWM mode, CNT and CCR registers are always compared. The timer is able to generate PWM 

in edge- aligned mode or center - aligned mode.  

17.5.10.1  PWM Edge - aligned Mode  

In up- counting mode, when it is configured in PWM mode 1, the OCxREF signal is high as long 

as CNT < CCR, otherwise it is low. And OCxREF will be held at 1 if CCR > ARR while held at 0 if 

CCR is 0. 
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Figure 17- 28: Edge- aligned PWM Waveform (ARR = 7)  

In down - counting mode, the definition of OCxREF level is the same as that in up - counting mode.  
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17.5.10.2  PWM Center - aligned Mode  

The definition of OCxREF level is the same as that in edge - aligned mode. The figure below is an 

example. 

Timer clock = CK_CNT

01 01 02 03 04 05 06 07 06 05 04 03 02 01 00 0100CNT

OCxREF

OCxIF

CCRx=4

OCxREF

OCxIF
CCRx=6

OCxREF

OCxIF
CCRx=7

OCxREF

OCxIF
CCRx=0

1

0

CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

OCxREF

OCxIF
CCRx>7

1
CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

 

Figure 17- 29: Center- aligned PWM Waveform (ARR = 7)  

When start counting in center - aligned mode, the initial counting direction is determined by the 

DIR bit in the register, and in the subsequent process, the DIR bit is directly controlled by 

hardware. The safest way to use center - aligned mode is to generate  an update by setting the 

UG bit in the register just before starting the counter and not to overwrite the counter while it 

is running.  
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 One- pulse Output Mode  

One- pulse output mode is a particular case of the compare output mode, which allows the 

counter to generate a pulse with a programmable length after a programmable delay following 

the occurrence of an event.  

Different from other output modes, the counter will stop automatically at the next update event. 

A pulse can be correctly generated only if the compare value is different from the counter  initial 

value. In up- counting, it is required that CNT < CCR  ARR; in down- counting, it is required that 

CNT > CCR. 

OCxREF

TIM_ARR
TIM_CCR1

OC1

  CNT

TI2

tdelay  tpulse  

Figure 17- 30: Timing Diagram of One - pulse Mode 

In the above figure, TI2 input is used as the counter trigger signal. When the count value reaches 

CCR, the OCxREF outputs a low level. Once the counter counts up to ARR, the OCxREF signal 

returns to a high level, and the counter rolls back to 0, stopping the counting process.  

 ̧ The configuration for realizing the above function of TI2 as an input trigger is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH2.  

2. Disable the channel by setting TIM_CCER[4] = 0 to ensure the success of subsequent 

channel configuration.  
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3. Select the input channel by setting TIM_CCMR1[9:8] = 01.  

4. Select the active counting edge by setting TIM_CCER[5] = 0.  

5. Select TI2FP2 as the trigger input source by setting TIM_SMCR.TS[2:0] = 110.  

6. Set the slave mode controller to trigger mode by setting TIM_SMCR.SMS[2:0] = 110, 

with TI2FP2 for activating the counter.  

7. Enable the channel by setting TIM_CCER[4] = 1. 

 ̧ The configuration for realizing the above function of OC1 as an output is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the output channel by setting TIM_CCMR1[1:0] = 00.  

4. Select the active counting edge by setting TIM_ CCMR1.OC1M = 111, in PWM mode 2.  

5. Enable the channel by setting TIM_CCER[0] = 1. 

 ̧ Special settings for generating OPM waveform timing:  

1. tdelay is determined by the value of TIM_CCR1. 

2. tpulse is determined by the difference between TIM_ARR and TIM_CCR1 (TIM_ARR

TIM_CCR1). 

3. Configure to one - pulse mode by setting TIM_CR1.OPM = 1. 

 Clearing OCxREF Signal on External Event  

OCxREF is active at high level, and it can be pulled down directly until the next update event by 

applying a high level to the external ETR pin. This function can only be used in output compare 
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and PWM modes, and does not work in forced mode. Enabling this function requires setting 

OCxCE to 1. 

ETRF

OCxREF
OCxCE=0

OCxREF
OCxCE=1

ETRF
becomes high

ETRF
becomes low  

Figure 17- 31: ETR Signal Clearing OCxREF of TIM 

 Encoder Interface Mode  

The encoder interface mode involves two external input signals, and TIM determines whether 

to count up or down according to the level of the edge of one signal relative to the other signal. 

The following table shows the relationship between the counting mo de and the two inputs:  

Table 17- 2: Counting Direction versus Encoder Signals  

Active 

Edge  

Level on Opposite Signal 

(TI1 for TI2, TI2 for TI1)  

TI1 Signal  TI2 Signal  

Rising  Falling  Rising  Falling  

Counting 

on TI1 only 

High Down Up No count  No count  

Low Up Down No count  No count  

Counting 

on TI2 only 

High No count  No count  Up Down 

Low No count  No count  Down Up 

Counting 

on TI1 and 

TI2 

High Down Up Up Down 

Low Up Down Down Up 

 

For example, when the counter is counting on TI1, it will count down if TI2 is sampled as high 

level on the rising edge of TI1, and count up if TI2 is sampled as high level on the falling edge 

of TI1. 
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TI1

TI2

TIM_CNT
CC1P=0

TIM_CNT
CC1P=1

forward jitter backward jitter forward

up
up

up

down

down
down

Example of counter operation in encoder interface mode  

Figure 17- 32: Example of Counter Operation in Encoder Interface Mode  

The input channels in encoder interface mode shall be set as follows:  

1. In GPIO module, configure the corresponding pins as TIM_CH1 and TIM_CH2 functions.  

2. Disable the channel by setting TIM_CCER[0] = 0 and TIM_CCER[4] = 0 to ensure the success 

of subsequent channel configuration.  

3. Select the input channel, and configure TIM_CCMR1[1:0] = 01 and TIM_CCMR1[9:8] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0 and TIM_CCER[5] = 0.  

5. Set the slave mode controller to encoder mode 3 by setting TIM_SMCR.SMS[2:0] = 011.  

6. Enable the channel by setting TIM_CCER[0] = 1 and TIM_CCER[4] = 1. 
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 TIM Slave Mode  

When TIM is used as a slave (triggered by an external event), it can be configured to operate in 

three modes: reset mode, gated mode, and trigger mode.  

17.5.14.1  Reset Mode  

In this mode, all the preload registers in TIM will be reinitialized in response to an event on a 

trigger input, and the counter will restart from 0. The following figure shows that the counter 

behaves normally until rising edge is detected on TI1 input, a t which time the counter is cleared 

and restarts from 0.  

The configuration in the following figure example is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0.  

5. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

6. Configure the slave mode controller to reset mode by setting TIM_SMCR.SMS[2:0] = 100.  

7. Enable the channel by setting TIM_CCER[0] = 1. 

8. Enable the counter by setting TIM_CR1[0] = 1.  
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Timer clock = CK_CNT

01 03 04 05 06 07 00 01 02 03 04 05 00 01 02 0302         CNT

TIF

TI1

UG

CEN

 

Figure 17- 33: Timing Diagram in Reset Mode  

17.5.14.2  Gated Mode  

In this mode, the counter can be enabled depending on the level of a selected input. The 

interrupt flag is triggered whenever a level shift causes the counter to start or stop counting.  

The configuration in the following figure example is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0.  

5. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

6. Configure the slave mode controller to gated mode by setting TIM_SMCR.SMS[2:0] = 101.  

7. Enable the channel by setting TIM_CCER[0] = 1. 

8. Enable the counter by setting TIM_CR1[0] = 1.  
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Timer clock = CK_CNT

01 03 04 05 06 07 08 09 0A 0B02         CNT

TIF

TI1

CEN

Clear TIF by SW
 

Figure 17- 34: Timing Diagram in Gated Mode  

17.5.14.3  Trigger Mode  

The counter can start in response to an event on a selected input.  

The configuration in the following figure example is as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

4. Select the active counting edge by setting TIM_CCER[1] = 0.  

5. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

6. Configure the slave mode controller to trigger mode by setting TIM_SMCR.SMS[2:0] = 110.  

7. Enable the channel by setting TIM_CCER[0] = 1. 
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Timer clock = CK_CNT

04 05 06 07 08        CNT

TIF

TI1

CEN

0A09

 

Figure 17- 35: Timing Diagram in Trigger Mode  

17.5.14.4  External Clock Mode 2 + Trigger Mode  

In this mode, ETR can be set as the counting clock, while another external input is used as a 

trigger signal to start the counter. For instance, the counter begins counting on the rising edge 

of the ETR input after detecting the rising edge of TI1.  

The configuration in the following figure example is as follows:  

1. In GPIO module, configure the corresponding pins as TIM_CH1 and TIM_ETR. 

2. Select the ETP edge by setting TIM_SMCR[15] = 0. 

3. Set the ETR division ratio by setting TIM_SMCR.ETPS[1:0] = 01. 

4. Configure the input filter duration by setting TIM_SMCR.ETF[3:0] = 0000.  

5. Set the ECE register and enable the external clock mode 2 by setting TIM_SMCR[14] = 1.  

6. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

7. Select the input channel by setting TIM_CCMR1[1:0] = 01.  

8. Select the active counting edge by setting TIM_CCER[1] = 0.  

9. Select TI1FP1 as the trigger input source by setting TIM_SMCR.TS[2:0] = 101.  

10. Configure the slave mode controller to trigger mode by setting TIM_SMCR.SMS[2:0] = 110.  
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11. Enable the channel by setting TIM_CCER[0] = 1. 

TI1

CEN

ETR

CK_CNT=CK_PSC

00 01 02 03 04      CNT

  TIF
 

Figure 17- 36: Timing Diagram in External Clock Mode 2 + Trigger Mode  

 Timer Synchronization  

Timers can be cascaded together through trigger events to achieve synchronization or 

cascading operation. A timer can utilize four internal trigger inputs, allowing the trigger signal 

output from one timer to connect to the internal trigger input of other timers. 

 DMA Access 

TIM supports 7 types of DMA requests, namely 4 CC channel requests, external trigger request, 

user software trigger request and COM trigger request.  

Each CC channel generates a DMA request, which is used to transfer the content of CCRx to 

RAM in capture mode, and to write the data in RAM to CCRx in compare mode.  

In addition, DMA requests can also be generated from external trigger event, software trigger 

event and COM trigger event, and at the occurrence of these requests, DMA burst transfer will 

be started to write data to one or more registers within TIM or to r ead one or more register 

values from TIM. 

Table 17- 3: Seven DMA Requests Supported by TIM  

DMA Request  DMA Access Object  Single - transfer Length  

TIM_CH1 Read DMAR DBL 
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DMA Request  DMA Access Object  Single - transfer Length  

Write DMAR 

TIM_CH2 
Read DMAR 

DBL 
Write DMAR 

TIM_CH3 
Read DMAR 

DBL 
Write DMAR 

TIM_CH4 
Read DMAR 

DBL 
Write DMAR 

TIM_TRIG 
Read DMAR 

DBL 
Write DMAR 

TIM_UEV 
Read DMAR 

DBL 
Write DMAR 

TIM_COM 
Read DMAR 

DBL 
Write DMAR 

 DMA Burst  

TIM supports DMA and DMA - burst access. A DMA request can be generated at a specific event, 

so as to write the capture result in CCR to RAM or write the content of one or more registers in 

RAM to the preload register in TIM.  

DMA- burst allows to generate multiple successive DMA requests upon a single event. The main 

purpose is to update the content of multiple registers in a row each time a given timer event is 

triggered, thus making it possible to dynamically modify the output  waveform in real time.  

The DMA controller destination is unique and must be directed to the virtual register TIM_DMAR. 

On a given timer event, the timer launches a sequence of DMA requests (burst). Each DMA write 

access to the TIM_DMAR register will be redirected to the actual f unction register by TIM.  

The DBL bits in the register set the DMA burst length, and the DBA bits define the base address 

for DMA access to TIM (an offset starting from the address of the TIM_CR register).  

In DMA- burst mode, all DMA access shall be directed to the virtual register DMAR, and TIM 

automatically accumulates the internal offset address according to the access. The DBA bits in 
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the register are used to specify the destination address of the first DMA transfer within TIM, 

while the DBL bits are used to specify the burst length.  

 Input XOR Function  

The input XOR function allows the input signals from channels 1 3 to be XORed together and 

then connected to the input of the filtering and edge detection circuit of channel 1, which can 

be used for input capture or triggering on channel 1.  

The TI1S bit in the TIM_CR2 register is used to select whether the input to channel 1 comes from 

the XOR of the three channel inputs.  

 Debug Mode  

When the CPU enters debug mode, the timer can either stop or continue working, and its 

behavior is defined by registers in the chip system.  

When the timer is stopped during debugging, its output will be disabled (MOE is cleared). 

Depending on the register configuration, the output signal can be forced to be inactive or 

controlled by the GPIO module.  

17.6  Register Description  

TIM1 register base address: 0x4700_A000 

TIM2 register base address: 0x4700_A400 

TIM3 register base address: 0x4700_A800 

TIM4 register base address: 0x4700_AC00 

TIM8 register base address: 0x4700_8000 

TIM9 register base address: 0x4700_9000 
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The registers are listed below:  

Table 17- 4: General- purpose Timers (TIM1 TIM4 & TIM8 TIM9) 

Offset Address  Name Description  

0x00 TIM_CR1 Control register 1  

0x04 TIM_CR2 Control register 2  

0x08 TIM_SMCR Slave mode control register  

0x0C TIM_DIER DMA and interrupt enable register  

0x10 TIM_SR Status register  

0x14 TIM_EGR Event generation register  

0x18 TIM_CCMR1 Capture/compare mode register 1  

0x1C TIM_CCMR2 Capture/compare mode register 2  

0x20 TIM_CCER Capture/compare enable register  

0x24 TIM_CNT Counter register  

0x28 TIM_PSC Prescaler register  

0x2C TIM_ARR Auto - reload register  

0x34 TIM_CCR1 Capture/compare register 1  

0x38 TIM_CCR2 Capture/compare register 2  

0x3C TIM_CCR3 Capture/compare register 3  

0x40 TIM_CCR4 Capture/compare register 4  

0x48 TIM_DCR DMA control register  

0x4C TIM_DMAR DMA access register 

Registers are detailed in the following sections.  

 Control Register 1 (TIM_CR1)  

Offset address: 0x00  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:10 RSV -  -  Reserved 

9:8 CKD R/W 0x0 

Dead time and digital filter clock frequency 

division register (division ratio relative to 

CK_INT): 

00: tDTS = tCK_INT 

01: tDTS = 2 * tCK_INT 
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Bit  Name Attribute  Reset Value  Description  

10: tDTS = 4 * tCK_INT 

11: reserved, prohibited  

7 ARPE R/W 0x0 

Auto - reload preload enable:  

0: ARR not preloaded  

1: ARR preloaded 

6:5 CMS R/W 0x0 

Counter alignment mode selection:  

00: edge- aligned mode  

01: center - aligned mode 1; output compare 

interrupt flags are set only when the counter 

is counting down.  

10: center - aligned mode 2; output compare 

interrupt flags are set only when the counter 

is counting up.  

11: center - aligned mode 3; output compare 

interrupt flags are set both when the counter 

is counting up or down.  

4 DIR R/W 0x0 

Counting direction register:  

0: count up  

1: count down  

Note: This register is read - only when the 

timer is configured in center - aligned mode 

or encoder mode.  

3 OPM R/W 0x0 

One- pulse mode output:  

0: the counter does not stop at the 

occurrence of update event.  

1: the counter stops at the occurrence of 

update event (CEN cleared automatically).  

2 URS R/W 0x0 

Update request source:  

0: an update interrupt or DMA request will 

be generated by any of the following events:  

 ̧ Counter overflow/underflow  

 ̧ Software setting the UG bit  

 ̧ Update generated from the slave mode 

controller  

1: an update interrupt or DMA request will 

be generated only at counter overflow or 

underflow.  
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Bit  Name Attribute  Reset Value  Description  

1 UDIS R/W 0x0 

Update disable:  

0: update event enabled; the update event 

can be generated by any of the following 

events: 

 ̧ Counter overflow/underflow  

 ̧ Software setting the UG bit  

 ̧ Update generated from the slave mode 

controller  

1: update event disabled, shadow register 

not updated  

The counter and the prescaler will be 

reinitialized if the UG bit is set or if the slave 

mode controller receives a hardware reset.  

0 CEN R/W 0x0 

Counter enable:  

0: disabled 

1: enabled 

Note: The external trigger mode can 

automatically set the CEN bit.  

 

 Control Register 2 (TIM_CR2)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7 TI1S R/W 0x0 

T1 input selection:  

0: T1 input from CH1 pin  

1: T1 input from XOR combination of CH1, 

CH2 and CH3 pins 
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Bit  Name Attribute  Reset Value  Description  

6:4 MMS R/W 0x0 

Master mode selection, selecting the TRGO 

trigger mode:  

000: reset TRGO is generated by the UG bit 

in the EGR register. 

001: enable TRGO is generated by the 

counter enable signal, including the CEN 

control bit and external trigger.  

010: update TRGO is generated by the 

update event.  

011: compare pulse TRGO is generated 

when an input capture or compare event 

occurs that sets CC1F to 1.  

100: compare TRGO is generated by 

OC1REF. 

101: compare TRGO is generated by 

OC2REF. 

110: compare TRGO is generated by 

OC3REF. 

111: compare TRGO is generated by 

OC4REF. 

3 CCDS R/W 0x0 

Capture/compare DMA selection:  

0: CCx DMA request sent when CCx event 

occurs 

1: CCx DMA request sent when update event 

occurs 

2:0 RSV -  -  Reserved 

 Slave Mode Control Register (TIM_SMCR)  

Offset address: 0x08  

Reset value: 0x0000 0000 

Bit  Name Attribute  
Reset 

Value  
Description  

31:16 RSV -  -  Reserved 

15 ETP R/W 0x0 External trigger polarity:  
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Bit  Name Attribute  
Reset 

Value  
Description  

0: active at high level or rising edge  

1: active at low level or falling edge  

14 ECE R/W 0x0 

Enable clock enable: 

0: external clock mode 2 disabled  

1: external clock mode 2 enabled; the counter 

is clocked by any active edge on the ETRF 

signal. 

13:12 ETPS R/W 0x0 

External trigger prescaler:  

The frequency of external trigger signal ETRP 

must be at most 1/4 of TIM clock frequency. A 

prescaler can be enabled to reduce ETRP 

frequency when inputting fast external clocks.  

00: prescaler off  

01: divided by 2  

10: divided by 4  

11: divided by 8  

11:8 ETF R/W 0x0 

External trigger filter frequency and length 

selection: 

0000: no filter  

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

7 MSM R/W 0x0 
Master/slave mode selection:  

0: no action  
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Bit  Name Attribute  
Reset 

Value  
Description  

1: the effect of an event on the trigger input 

(TRGI) is delayed to allow a perfect 

synchronization between the current timer 

and its slaves (through TRGO). 

6:4 TS R/W 0x0 

Trigger selection for selecting the trigger 

source to be used to synchronize the counter:  

000: internal trigger 0 (ITR0)  

001: internal trigger 1 (ITR1)  

010: internal trigger 2 (ITR2)  

011: internal trigger 3 (ITR3)  

100: TI1 edge detector (TI1F_ED) 

101: filtered timer input 1 (TI1FP1)  

110: filtered timer input 2 (TI2FP2)  

111: external trigger input (ETRF)  

Note: These bits can be changed only when 

the slave mode is disabled (i.e. SMS = 000). 

3 RSV -  -  Reserved 

2:0 SMS R/W 0x0 

Slave mode selection: 

000: slave mode disabled  if CEN is enabled, 

then the prescaler is clocked directly by the 

internal clock.  

001: encoder mode 1  counter counts 

up/down on TI2FP1 edge depending on 

TI1FP2 level. 

010: encoder mode 2  counter counts 

up/down on TI1FP2 edge depending on 

TI2FP1 level. 

011: encoder mode 3  counter counts 

up/down on both TI1FP1 and TI2FP2 edges 

depending on the level of other inputs.  

100: reset mode  rising edge of the selected 

trigger input (TRGI) reinitializes the counter 

and generates an update of the registers.  

101: gated mode  the counter clock is 

enabled when TRGI is high, and stops as soon 

as it becomes low.  



UM32G421 User Manual  General- purpose  Timers (TIM1 TIM4 & TIM8 TIM9) 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  329 

Bit  Name Attribute  
Reset 

Value  
Description  

110: trigger mode  the counter starts at the 

rising edge of TRGI (but it is not reset).  

111: external clock mode 1  rising edges of 

TRGI directly clock the counter.  

 DMA / Interrupt Enable Register (TIM_DIER)  

Offset address: 0x0C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:20 RSV -  -  Reserved 

19 CC4OF_DISABLE R/W 0x0 

CC4OF interrupt enable:  

0: enabled 

1: disabled 

18 CC3OF_DISABLE R/W 0x0 

CC3OF interrupt enable:  

0: enabled 

1: disabled 

17 CC2OF_DISABLE R/W 0x0 

CC2OF interrupt enable:  

0: enabled 

1: disabled 

16 CC1OF_DISABLE R/W 0x0 

CC1OF interrupt enable:  

0: enabled 

1: disabled 

15 RSV -  -  Reserved 

14 TDE R/W 0x0 

External trigger DMA request 

enable: 

0: in slave mode, external trigger 

DMA request disabled  

1: in slave mode, external trigger 

DMA request enabled (can be used 

to automatically update the preload 

register)  

13 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

12 CC4DE R/W 0x0 

Capture/compare channel 4 DMA 

request enable:  

0: CC4 DMA request disabled 

1: CC4 DMA request enabled 

11 CC3DE R/W 0x0 

Capture/compare channel 3 DMA 

request enable:  

0: CC3 DMA request disabled 

1: CC3 DMA request enabled 

10 CC2DE R/W 0x0 

Capture/compare channel 2 DMA 

request enable:  

0: CC2 DMA request disabled 

1: CC2 DMA request enabled 

9 CC1DE R/W 0x0 

Capture/compare channel 1 DMA 

request enable:  

0: CC1 DMA request disabled 

1: CC1 DMA request enabled 

8 UDE R/W 0x0 

Update DMA request enable:  

0: update DMA request disabled   

1: update DMA request enabled  

7 RSV -  -  Reserved 

6 TIE R/W 0x0 

Trigger interrupt enable:  

0: trigger interrupt disabled  

1: trigger interrupt enabled  

5 RSV -  -  Reserved 

4 CC4IE R/W 0x0 

Capture/compare channel 4 

interrupt enable:  

0: CC4 interrupt disabled  

1: CC4 interrupt enabled  

3 CC3IE R/W 0x0 

Capture/compare channel 3 

interrupt enable:  

0: CC3 interrupt disabled  

1: CC3 interrupt enabled  

2 CC2IE R/W 0x0 

Capture/compare channel 2 

interrupt enable:  

0: CC2 interrupt disabled  

1: CC2 interrupt enabled  



UM32G421 User Manual  General- purpose  Timers (TIM1 TIM4 & TIM8 TIM9) 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  331 

Bit  Name Attribute  Reset Value  Description  

1 CC1IE R/W 0x0 

Capture/compare channel 1 

interrupt enable:  

0: CC1 interrupt disabled  

1: CC1 interrupt enabled  

0 UIE R/W 0x0 

Update interrupt enable:  

0: update interrupt disabled  

1: update interrupt enabled  

 Status Register (TIM_SR)  

Offset address: 0x10  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:13 RSV -  -  Reserved 

12 CC4OF R/W0C 0x0 

Capture/compare channel 4 

overcapture flag:  

This register is valid only when the 

corresponding channel is configured 

in input capture mode. This flag is 

set by hardware and cleared by 

software via writing it to 0.  

0: no overcapture detected  

1: a new capture occurs while CC4IF 

flag is 1 

11 CC3OF R/W0C 0x0 

Capture/compare channel 3 

overcapture flag:  

This register is valid only when the 

corresponding channel is configured 

in input capture mode. This flag is 

set by hardware and cleared by 

software via writing it to 0.  

0: no overcapture detected  

1: a new capture occurs while CC3IF 

flag is 1 
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Bit  Name Attribute  Reset Value  Description  

10 CC2OF R/W0C 0x0 

Capture/compare channel 2 

overcapture flag:  

This register is valid only when the 

corresponding channel is configured 

in input capture mode. This flag is 

set by hardware and cleared by 

software via writing it to 0.  

0: no overcapture detected  

1: a new capture occurs while CC2IF 

flag is 1 

9 CC1OF R/W0C 0x0 

Capture/compare channel 1 

overcapture flag:  

This register is valid only when the 

corresponding channel is configured 

in input capture mode. This flag is 

set by hardware and cleared by 

software via writing it to 0.  

0: no overcapture detected  

1: a new capture occurs while CC1IF 

flag is 1 

8:7 RSV -  -  Reserved 

6 TIF R/W0C 0x0 

Trigger interrupt flag is set by 

hardware and cleared by software 

via writing it to 0.  

5 RSV -  -  Reserved 

4 CC4IF R/W0C 0x0 

Capture/compare channel 4 

interrupt flag:  

If channel CC4 is configured as 

output: the CC4IF flag is set when 

the counter matches the compare 

value, and cleared by software via 

writing it to 0.  

If channel CC4 is configured as input: 

this flag is set by hardware on a 

capture, and cleared by software via 

writing it to 0 or automatically 
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Bit  Name Attribute  Reset Value  Description  

cleared by software reading 

TIM_CCR4. 

3 CC3IF R/W0C 0x0 

Capture/compare channel 3 

interrupt flag:  

If channel CC3 is configured as 

output: the CC3IF flag is set when 

the counter matches the compare 

value, and cleared by software via 

writing it to 0.  

If channel CC3 is configured as input: 

this flag is set by hardware on a 

capture, and cleared by software via 

writing it to 0 or automatically 

cleared by software reading 

TIM_CCR3. 

2 CC2IF R/W0C 0x0 

Capture/compare channel 2 

interrupt flag:  

If channel CC2 is configured as 

output: the CC2IF flag is set when 

the counter matches the compare 

value, and cleared by software via 

writing it to 0.  

If channel CC2 is configured as 

input: this flag is set by hardware 

on a capture, and cleared by 

software via writing it to 0 or 

automatically cleared by software 

reading TIM_CCR2. 

1 CC1IF R/W0C 0x0 

Capture/compare channel 1 

interrupt flag:  

If channel CC1 is configured as 

output: the CC1IF flag is set when 

the counter matches the compare 

value, and cleared by software via 

writing it to 0.  

If channel CC1 is configured as 

input: this flag is set by hardware 
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Bit  Name Attribute  Reset Value  Description  

on a capture, and cleared by 

software via writing it to 0 or 

automatically cleared by software 

reading TIM_CCR1. 

0 UIF R/W0C 0x0 

Update event interrupt flag is set by 

hardware and cleared by software 

via writing it to 0.  

UIF is set and the shadow register is 

updated at the following events:  

 ̧ Counter overflow occurs if 

repetition counter = 0 and UDIS 

= 0. 

 ̧ The counter is reinitialized by 

software setting the UG bit if 

URS = 0 and UDIS = 0. 

 ̧ The counter is reinitialized by a 

trigger event if URS = 0 and 

UDIS = 0. 

 Event Generation Register (TIM_EGR)  

Offset address: 0x14  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:7 RSV -  -  Reserved 

6 TG W 0x0 

This bit is set by software to 

generate a trigger event, and it is 

automatically cleared by hardware.  

5 RSV -  -  Reserved 

4 CC4G W 0x0 

Capture/compare channel 4 

generation  

If channel CC4 is configured as 

output, CC4IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  
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Bit  Name Attribute  Reset Value  Description  

If channel CC4 is configured as 

input, the current counter value is 

captured in TIM_CCR4 register, the 

CC4IF flag is set, and corresponding 

interrupt and DMA request will be 

sent if enabled.  

3 CC3G W 0x0 

Capture/compare channel 3 

generation  

If channel CC3 is configured as 

output, CC3IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  

If channel CC3 is configured as 

input, the current counter value is 

captured in TIM_CCR3 register, the 

CC3IF flag is set, and corresponding 

interrupt and DMA request will be 

sent if enabled.  

2 CC2G W 0x0 

Capture/compare channel 2 

generation  

If channel CC2 is configured as 

output, CC2IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  

If channel CC2 is configured as 

input, the current counter value is 

captured in TIM_CCR2 register, the 

CC2IF flag is set, and corresponding 

interrupt and DMA request will be 

sent if enabled.  

1 CC1G W 0x0 

Capture/compare channel 1 

generation  

If channel CC1 is configured as 

output, CC1IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  
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Bit  Name Attribute  Reset Value  Description  

 ̧ If channel CC1 is configured as 

input, the current counter value is 

captured in TIM_CCR1 register, the 

CC1IF flag is set, and corresponding 

interrupt and DMA request will be 

sent if enabled.  

0 UG W 0x0 

This bit can be set by software to 

generate an update event, and is 

automatically cleared by hardware.  

When the UG bit is set by software, 

the counter is reinitialized, the 

shadow register is updated, and the 

prescaler counter is cleared.  

 Capture/Compare Mode Register 1 (TIM_CCMR1)  

Offset address: 0x18  

Reset value: 0x0000 0000 

This register can be used for output compare mode or for input capture mode.  

 ̧ Output compare mode  

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15 OC2CE R/W 0x0 
Output compare 2 clear enable, 

refer to OC1CE description  

14:12 OC2M R/W 0x0 

Output compare 2 mode 

configuration, refer to OC1M 

description  

11 OC2PE R/W 0x0 
Output compare 2 preload enable, 

refer to OC1PE description  

10 OC2FE R/W 0x0 
Output compare 2 fast enable, refer 

to OC1FE description  

9:8 CC2S R/W 0x0 
Capture/compare channel 2 

selection: 
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Bit  Name Attribute  Reset Value  Description  

00: CC2 channel is configured as 

output.  

01: CC2 channel is configured as 

input, IC2 is mapped on TI2.  

10: CC2 channel is configured as 

input, IC2 is mapped on TI1.  

11: CC2 channel is configured as 

input, IC2 is mapped on TRC. 

Note: CC2S bits are writable only 

when the channel is OFF (CC2E = 0). 

7 OC1CE R/W 0x0 

Output compare 1 clear enable:  

0: OC1REF is not affected by ETRF 

input.  

1: OC1REF is automatically cleared 

once a high level is detected on 

ETRF input. 

6:4 OC1M R/W 0x0 

Output compare 1 mode: these bits 

define the behavior of the output 

reference signal OC1REF. 

000: the comparison between the 

output  compare register CCR1 and 

the counter CNT has no effect on the 

outputs.  

001: set OC1REF high when CCR1 = 

CNT (falling edge)  

010: set OC1REF low when CCR1 = 

CNT (falling edge)  

011: toggle OC1REF when CCR1 = 

CNT (falling edge)  

100: force OC1REF low (inactive)  

101: force OC1REF high (active) 

110: PWM mode 1 in up- counting, 

OC1REF is set high when CNT < 

CCR1, otherwise it is set low; in 

down - counting, OC1REF is set low 

when CNT  CCR1, otherwise it is set 

high. 
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Bit  Name Attribute  Reset Value  Description  

111: PWM mode 2 in up- counting, 

OC1REF is set low when CNT < 

CCR1, otherwise it is set high; in 

down - counting, OC1REF is set high 

when CNT  CCR1, otherwise it is set 

low. 

3 OC1PE R/W 0x0 

Output compare 1 preload enable:  

0: preload register on CCR1 

disabled; CCR1 can be written 

directly.  

1: preload register on CCR1 

enabled; read/write operations 

access the preload register; the 

preload value is shifted to the 

shadow register at each update 

event. 

2 OC1FE R/W 0x0 

Output compare 1 fast enable:  

0: fast disabled, the trigger input 

will not affect the comparison 

output.  

1: fast enabled, the trigger input will 

immediately change OC1REF to the 

output when the comparison values 

match, regardless of the actual 

current comparison.  

This function acts only if the 

channel is configured in PWM1 or 

PWM2 mode. 

1:0 CC1S R/W 0x0 

Capture/compare channel 1 

selection: 

00: CC1 channel is configured as 

output.  

01: CC1 channel is configured as 

input, IC1 is mapped on TI1.  

10: CC1 channel is configured as 

input, IC1 is mapped on TI2.  
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Bit  Name Attribute  Reset Value  Description  

11: CC1 channel is configured as 

input, IC1 is mapped on TRC. 

Note: CC1S bits are writable only 

when the channel is OFF (CC1E = 0). 

 ̧ Input capture mode  

Bit  Name Attribute  
Reset 

Value  
Description  

31:16 RSV -  -  Reserved 

15:12 IC2F R/W 0x0 Input capture 2 filter  

11:10 IC2PSC R/W 0x0 Input capture 2 prescaler  

9:8 CC2S R/W 0x0 

Capture/compare channel 2 

selection: 

00: CC2 channel is configured as 

output.  

01: CC2 channel is configured as 

input, IC2 is mapped on TI2.  

10: CC2 channel is configured as 

input, IC2 is mapped on TI1.  

11: CC2 channel is configured as 

input, IC2 is mapped on TRC. 

Note: CC2S bits are writable only 

when the channel is OFF (CC2E = 0). 

7:4 IC1F R/W 0x0 

Input capture 1 filter  

This bit - field defines the frequency 

used to sample TI1 input and the 

length of the digital filter applied to 

TI1. 

0000: no filter, sampling is done at 

fDTS 

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 
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Bit  Name Attribute  
Reset 

Value  
Description  

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

3:2 IC1PSC R/W 0x0 

Input capture 1 prescaler:  

00: no prescaler  

01: capture is done once every 2 

events 

10: capture is done once every 4 

events 

11: capture is done once every 8 

events 

The IC1PSC register is reset when 

CC1E = 0. 

1:0 CC1S R/W 0x0 

Capture/compare channel 1 

selection: 

00: CC1 channel is configured as 

output.  

01: CC1 channel is configured as 

input, IC1 is mapped on TI1.  

10: CC1 channel is configured as 

input, IC1 is mapped on TI2.  

11: CC1 channel is configured as 

input, IC1 is mapped on TRC. 

Note: CC1S bits are writable only 

when the channel is OFF (CC1E = 0). 

 Capture/Compare Mode Register 2 (TIM_CCMR2)  

Offset address: 0x1C 

Reset value: 0x0000 0000 
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This register can be used for output compare mode or for input capture mode.  

 ̧ Output compare mode  

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15 OC4CE R/W 0x0 

Output compare 4 clear enable:  

0: OC4REF is not affected by ETRF 

input.  

1: OC4REF is automatically cleared 

once a high level is detected on 

ETRF input. 

14:12 OC4M R/W 0x0 

Output compare 4 mode 

configuration:  

These bits define the behavior of 

the output reference signal 

OC4REF. 

000: the comparison between the 

output compare register CCR4 and 

the counter CNT has no effect on the 

outputs.  

001: set OC4REF high when CCR4 = 

CNT. 

010: set OC4REF low when CCR4 = 

CNT. 

011: toggle OC4REF when CCR4 = 

CNT. 

100: force OC4REF low (inactive)  

101: force OC4REF high (active) 

110: PWM mode 1  

 ̧ In up- counting, OC4REF is 

set high when CNT < CCR4, 

otherwise it is set low.  

 ̧ In down - counting, OC4REF 

is set low when CNT > 

CCR4, otherwise it is set 

high. 

111: PWM mode 2  
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Bit  Name Attribute  Reset Value  Description  

 ̧ In up- counting, OC4REF is 

set low when CNT < CCR4, 

otherwise it is set high.  

 ̧ In down - counting, OC4REF 

is set high when CNT > 

CCR4, otherwise it is set 

low. 

11 OC4PE R/W 0x0 

Output compare 4 preload enable:  

0: preload register on CCR4 

disabled; CCR4 can be written 

directly.  

1: preload register on CCR4 

enabled; read/write operations 

access the preload register; the 

preload value is shifted to the 

shadow register at each update 

event. 

10 OC4FE R/W 0x0 

Output compare 4 fast enable:  

0: fast disabled, the trigger input 

will not affect the comparison 

output.  

1: fast enabled, the trigger input will 

immediately change OC4REF to the 

output when the comparison values 

match, regardless of the actual 

current comparison.  

This function acts only if the 

channel is configured in PWM1 or 

PWM2 mode. 

9:8 CC4S R/W 0x0 

Capture/compare channel 4 

selection: 

00: CC4 channel is configured as 

output.  

01: CC4 channel is configured as 

input, IC4 is mapped on TI4.  

10: CC4 channel is configured as 

input, IC4 is mapped on TI3.  
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Bit  Name Attribute  Reset Value  Description  

11: CC4 channel is configured as 

input, IC4 is mapped on TRC. 

Note: CC4S bits are writable only 

when the channel is OFF (CC4E = 0). 

7 OC3CE R/W 0x0 

Output compare 3 clear enable:  

0: OC3REF is not affected by ETRF 

input.  

1: OC3REF is automatically cleared 

once a high level is detected on 

ETRF input. 

6:4 OC3M R/W 0x0 

Output compare  3 mode: these bits 

define the behavior of the output 

reference signal OC3REF. 

000: the comparison between the 

output compare register CCR3 and 

the counter CNT has no effect on the 

outputs.  

001: set OC3REF high when CCR3 = 

CNT. 

010: set OC3REF low when CCR3 = 

CNT. 

011: toggle OC3REF when CCR3 = 

CNT. 

100: force OC3REF low (inactive)  

101: force OC3REF high (active) 

110: PWM mode 1 in up- counting, 

OC3REF is set high when CNT < 

CCR3, otherwise it is set low; in 

down - counting, OC3REF is set low 

when CNT > CCR3, otherwise it is set 

high. 

111: PWM mode 2 in up- counting, 

OC3REF is set low when CNT < 

CCR3, otherwise it is set high; in 

down - counting, OC3REF is set high 

when CNT > CCR3, otherwise it is set 

low. 
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Bit  Name Attribute  Reset Value  Description  

3 OC3PE R/W 0x0 

Output compare 3 preload enable:  

0: preload register on CCR3 

disabled; CCR3 can be written 

directly.  

1: preload register on CCR3 enabled; 

read/write operations access the 

preload register; the preload value is 

shifted to the shadow register at 

each update event.  

2 OC3FE R/W 0x0 

Output compare 3 fast enable:  

0: fast disabled, the trigger input will 

not affect the comparison output.  

1: fast enabled, the trigger input will 

immediately change OC3REF to the 

output when the comparison values 

match, regardless of the actual 

current comparison.  

This function acts only if the channel 

is configured in PWM1 or PWM2 

mode. 

1:0 CC3S R/W 0x0 

Capture/compare channel 3 

selection: 

00: CC3 channel is configured as 

output.  

01: CC3 channel is configured as 

input, IC3 is mapped on TI3.  

10: CC3 channel is configured as 

input, IC3 is mapped on TI4.  

11: CC3 channel is configured as 

input, IC3 is mapped on TRC. 

Note: CC3S bits are writable only 

when the channel is OFF (CC3E = 0). 

 ̧ Input capture mode  

Bit  Name Attribute  
Reset 

Value  
Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  
Reset 

Value  
Description  

15:12 IC4F R/W 0x0 

Input capture 4 filter: this bit - field 

defines the frequency used to 

sample TI4 input and the length of 

the digital filter applied to TI4:  

0000: no filter, sampling is done at 

fDTS 

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

11:10 IC4PSC R/W 0x0 

Input capture 4 prescaler:  

00: no prescaler  

01: capture is done once every 2 

events 

10: capture is done once every 4 

events 

11: capture is done once every 8 

events 

The IC4PSC register is reset when 

CC4E = 0. 

9:8 CC4S R/W 0x0 

Capture/compare channel 4 

selection: 

00: CC4 channel is configured as 

output.  
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Bit  Name Attribute  
Reset 

Value  
Description  

01: CC4 channel is configured as 

input, IC4 is mapped on TI4.  

10: CC4 channel is configured as 

input, IC4 is mapped on TI3.  

11: CC4 channel is configured as 

input, IC4 is mapped on TRC. 

Note: CC4S bits are writable only 

when the channel is OFF (CC4E = 0). 

7:4 IC3F R/W 0x0 

Input capture 3 filter: this bit - field 

defines the frequency used to 

sample TI3 input and the length of 

the digital filter applied to TI3:  

0000: no filter, sampling is done at 

fDTS 

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

3:2 IC3PSC R/W 0x0 

Input capture 3 prescaler:  

00: no prescaler  

01: capture is done once every 2 

events 

10: capture is done once every 4 

events 

11: capture is done once every 8 

events 
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Bit  Name Attribute  
Reset 

Value  
Description  

The IC3PSC register is reset when 

CC3E = 0. 

1:0 CC3S R/W 0x0 

Capture/compare channel 3 

selection: 

00: CC3 channel is configured as 

output.  

01: CC3 channel is configured as 

input, IC3 is mapped on TI3.  

10: CC3 channel is configured as 

input, IC3 is mapped on TI4.  

11: CC3 channel is configured as 

input, IC3 is mapped on TRC. 

Note: CC3S bits are writable only 

when the channel is OFF (CC3E = 0). 

 Capture/Compare Enable Register (TIM_CCER)  

Offset address: 0x20  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:14 RSV -  -  Reserved 

13 CC4P R/W 0x0 

Capture/compare 4 output polarity:  

CC4 channel configured as output:  

0: OC4 is OC4REF. 

1: OC4 is the inverse OC4REF. 

CC4 channel configured as input:  

0: non- inverted mode: capture is 

done on the rising edge of IC4.  

1: inverted mode: capture is done 

on the falling edge of IC4.  

12 CC4E R/W 0x0 

Capture/compare 4 output enable:  

CC4 channel configured as output:  

0: OC4 not active  

1: OC4 active 
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Bit  Name Attribute  Reset Value  Description  

CC4 channel configured as input:  

0: capture disabled  

1: capture enabled  

11:10 RSV -  -  Reserved 

9 CC3P R/W 0x0 

Capture/compare 3 output polarity:  

CC3 channel configured as output:  

0: OC3 is OC3REF. 

1: OC3 is the inverse OC3REF. 

CC3 channel configured as input:  

0: non- inverted mode: capture is 

done on the rising edge of IC3.  

1: inverted mode: capture is done 

on the falling edge of IC3.  

8 CC3E R/W 0x0 

Capture/compare 3 output enable:  

CC3 channel configured as output:  

0: OC3 not active  

1: OC3 active 

CC3 channel configured as input:  

0: capture disabled  

1: capture enabled  

7:6 RSV -  -  Reserved 

5 CC2P R/W 0x0 

Capture/compare 2 output polarity:  

CC2 channel configured as output:  

0: OC2 is OC2REF. 

1: OC2 is the inverse OC2REF. 

CC2 channel configured as input:  

0: non- inverted mode: capture is 

done on the rising edge of IC2.  

1: inverted mode: capture is done 

on the falling edge of IC2.  

4 CC2E R/W 0x0 

Capture/compare 2 output enable:  

CC2 channel configured as output:  

0: OC2 not active  

1: OC2 active 

CC2 channel configured as input:  

0: capture disabled  

1: capture enabled  
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Bit  Name Attribute  Reset Value  Description  

3:2 RSV -  -  Reserved 

1 CC1P R/W 0x0 

Capture/compare 1 output polarity:  

CC1 channel configured as output:  

0: OC1 is OC1REF. 

1: OC1 is the inverse OC1REF. 

CC1 channel configured as input:  

0: non- inverted mode: capture is 

done on the rising edge of IC1.  

1: inverted mode: capture is done 

on the falling edge of IC1.  

0 CC1E R/W 0x0 

Capture/compare 1 output enable:  

CC1 channel configured as output:  

0: OC1 not active  

1: OC1 active 

CC1 channel configured as input:  

0: capture disabled  

1: capture enabled  

 Counter Register (TIM_CNT)  

Offset address: 0x24  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CNT R/W 0x0 Counter value  

 Prescaler Register (TIM_PSC)  

Offset address: 0x28  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15:0 PSC R/W 0x0 

Counter clock (CK_CNT) prescaler 

value: 

fCK_CNT = fCK_PSC / (PSC[15:0] + 1) 

This is a preload register whose 

content are transferred into the 

shadow register at each update 

event. 

 Auto - reload Register (TIM_ARR)  

Offset address: 0x2C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 ARR R/W 0x0 

Auto - reload value at counter 

overflow:  

This is a preload register whose 

content are transferred into the 

shadow register at each update 

event. 

 Capture/Compare Register 1 (TIM_CCR1)  

Offset address: 0x34  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR1 R/W 0x0 

Capture/compare channel 1 register:  

If channel CC1 is configured as 

output:  

This is a preload register containing 

the value to be compared to the 

counter and signaled on OC1 output.  
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Bit  Name Attribute  Reset Value  Description  

If channel CC1 is configured as input:  

CCR1 is the counter value transferred 

by the last input capture event, at this 

point the CCR1 register is read - only. 

 Capture/Compare Register 2 (TIM_CCR2)  

Offset address: 0x38  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR2 R/W 0x0 

Capture/compare channel 2 register:  

If channel CC2 is configured as 

output:  

This is a preload register containing 

the value to be compared to the 

counter and signaled on OC2 output.  

If channel CC2 is configured as input:  

CCR2 is the counter value transferred 

by the last input capture event, at this 

point the CCR2 register is read - only. 

 Capture/Compare Register 3 (TIM_CCR3)  

Offset address: 0x3C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR3 R/W 0x0 

Capture/compare channel 3 register  

If channel CC3 is configured as 

output:  
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Bit  Name Attribute  Reset Value  Description  

This is a preload register containing 

the value to be compared to the 

counter and signaled on OC3 output.  

If channel CC3 is configured as input:  

CCR3 is the counter value transferred 

by the last input capture event, at this 

point the CCR3 register is read - only. 

 Capture/Compare Register 4 (TIM_CCR4)  

Offset address: 0x40  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR4 R/W 0x0 

Capture/compare channel 4 register  

If channel CC4 is configured as 

output:  

This is a preload register containing 

the value to be compared to the 

counter and signaled on OC4 output.  

If channel CC4 is configured as input:  

CCR4 is the counter value transferred 

by the last input capture event, at this 

point the CCR4 register is read - only. 

 DMA Control Register (TIM_DCR)  

Offset address: 0x48  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:13 RSV -  -  Reserved 

12:8 DBL R/W 0x0 DMA burst length:  
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Bit  Name Attribute  Reset Value  Description  

A read or write access to the 

TIM_DMAR register will trigger DMA 

transfer with a burst length of 1 18. 

00000: 1 transfers  

00001: 2 transfers  

00010: 3 transfers  

 

10001: 18 transfers  

Others: invalid value, write prohibited  

7:5 RSV -  -  Reserved 

4:0 DBA R/W 0x0 

DMA base address, defined as the 

offset address directed to the register:  

00000: TIM_CR1 

00001: TIM_CR2 

00010: TIM_SMCR 

 

Note: When DBA + DBL exceeds the 

TIM register address range, the actual 

burst transfer stops automatically 

when it reaches the highest TIM 

register address, i.e., the burst length 

is shortened.  

 DMA Access Register (TIM_DMAR)  

Offset address: 0x4C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:0 DMAR R/W 0x0 

DMA register for burst access:  

When using DMA burst transfer, set 

the DMA channel peripheral address to 

TIM_DMAR. Accesses to this register 

will point to the register specified in 

TIM_DCR, and TIM will generate 

multiple DMA requests based on the 

DBL value. 
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17.7  Operation Procedure  

 Counting Mode  

1. Enable the TIMx clock in RCM module. 

2. Configure TIM_CR1[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  

6. Set TIM_CR1[2] to 1 so that an update interrupt or DMA request will be generated only at 

counter overflow or underflow.  

7. Set TIM_CR1[1] to 0 to enable the update event.  

8. Set TIM_EGR[0] to 1 so that when the software sets TIM_EGR[0], the counter will be 

reinitialized, the shadow register will be updated, and the prescaler counter will be cleared.  

9. Set TIM_CR1[0] to 1 to enable the counter.  

10. Set TIM_DIER[0] to 1 to enable the update event interrupt.  

 PWM Mode  

1. Configure the GPIO alternate function to enable the TIMx clock in RCM module.  

2. Configure TIM_CR1[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  
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6. According to the output channel, set TIM_CCMRx[1:0/9:8] to 0 to configure channel x as 

output.  

7. Configure TIM_CCMRx[6:4/14:12] to set PWM mode 1/2.  

8. Configure TIM_CCER[1/5/9/13] to set the output polarity.  

9. Set TIM_CCER[0/4/8/12] to 1 to enable channel x output.  

10. Set TIM_CR1[2] to 1 so that an update interrupt or DMA request will be generated only at 

counter overflow or underflow.  

11. Set TIM_CR1[1] to 0 to enable the update event.  

12. Set TIM_EGR[0] to 1 so that when the software sets TIM_EGR[0], the counter will be 

reinitialized, the shadow register will be updated, and the prescaler counter will be cleared.  

13. Set TIM_CR1[0] to 1 to enable the counter.  

14. Set TIM_DIER[0] to 1 to enable the update event interrupt.  

15. Configure TIM_CCRx[31:0] to set the compare value of channel x.  

 Input Capture Mode  

1. Configure the GPIO alternate function to enable the TIMx clock in RCM module.  

2. Configure TIM_CR1[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  

6. Configure TIM_CCMRx[1:0/9:8] to set channel CCx as input, and perform mapping as 

required.  
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7. Configure TIM_CCER[1/5/9/13] to set the capture polarity.  

8. Configure TIM_CCMRx[7:4/15:12] to set the sampling frequency and filter length, generally 

set to 0. 

9. Configure TIM_CCMRx[3:2/11:10] to set the prescaler value of input capture.  

10. Set TIM_CCER[0/4/8/12] to 1 to enable the capture function.  

11. Set TIM_EGR[0] to 1 so that when the software sets TIM_EGR[0], the counter will be 

reinitialized, the shadow register will be updated, and the prescaler counter will be cleared.  

12. Set TIM_CR1[0] to 1 to enable the counter.  

13. Set TIM_DIER[1/2/3/4] to 1 to enable the capture interrupt of channel x.  

 DMA Mode  

In input capture mode, the channel capture value of TIMx is transferred to SRAM via DMA:  

1. In input capture mode, before setting TIM_EGR[0] bit by software and enabling the counter, 

add the following configurations:  

2. Configure TIM_DCR[12:8] to set the DMA burst length.  

3. Configure TIM_DCR[4:0] to set the DMA base address. Generally, the base address here 

selects the capture/compare register corresponding to the capture channel.  

4. Set TIM_DIER[9/10/11/12] to 1 to enable the CCx DMA request.  

5. Set TIM_CR2[3] to 0 to generate CCxDMA request at CCx event.  

6. For details on DMA controller configuration, please refer to chapter 11 Direct  Memory 

Access Controller (DMA) . 

7. After initiating DMA transfer, when a capture event occurs on the channel, DMA will transfer 

the value stored in base address to SRAM.  
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In output compare mode, the value in SRAM is transferred via DMA to the compare register of 

TIMx: 

1. In PWM mode, before setting TIM_EGR[0] bit by software and enabling the counter, add 

the following configurations:  

2. Configure TIM_DCR[12:8] to set the DMA burst length.  

3. Configure TIM_DCR[4:0] to set the DMA base address. Generally, the base address here 

selects the capture/compare register corresponding to the compare channel.  

4. Set TIM_DIER[9/10/11/12] to 1 to enable the CCx DMA request.  

5. Set TIM_CR2[3] to 0 to generate CCxDMA request at CCx event.  

6. For details on DMA controller configuration, please refer to  chapter 11 Direct Memory 

Access Controller (DMA) . 

7. After the DMA transfer is started, when the counter value matches the compare value, DMA 

will transfer the value in SRAM to the base address.  



UM32G421 User Manual  General- purpose  Timers (TIM14 TIM16) 

V2.0.0 Copyright  Ò 2026 Unicmicro (Guangzhou) Co., Ltd.  358 

18  YĻŻĻƠĔųƝƱƠƝƃƤĻ ÊŝŹĻƠƤ Êay

Êay  

18.1  Overview  

The general- purpose timers consist of a 16 - bit auto - reload counter driven by a programmable 

prescaler. It may be used for a variety of purposes, including input capture, output compare and 

PWM. 

18.2  Main Features  

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

 ̧ 16- bit programmable prescaler allowing real - time adjustment of the counter clock division  

 ̧ 1 independent channel for input capture, output compare and PWM generation  

 ̧ Interrupt or DMA event can be generated in the following cases:  

ü Counter overflow/underflow, counter initialization (triggered by software or hardware)  

ü Input capture  

ü Output compare  
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18.3  System Block Diagram  
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Figure 18- 1: System Block Diagram of TIM14 TIM16 

 Encoder Interface Mode  

1. Configure the GPIO alternate function to enable the TIMx clock in RCM module.  

2. Configure TIM_CR[4] to set the counting direction.  

3. Set TIM_CR1[7] to 1 to enable the auto - reload preload.  

4. Configure TIM_PSC[15:0] to set the prescaler value.  

5. Configure TIM_ARR[31:0] to set the auto - reload value.  

6. Set TIM_CCMR1[1:0] to 1 to configure channel CC1 as input with IC1 mapped on TI1.  

7. Set TIM_CCMR1[9:8] to 1 to configure channel CC2 as input with IC2 mapped on TI2.  

8. Configure TIM_CCER[1] to set the capture polarity.  

9. Configure TIM_CCER[5] to set the capture polarity.  
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10. Configure TIM_CCMR1[7:4] to set the sampling frequency and filter length, generally set to 

0. 

11. Configure TIM_CCMR1[15:12] to set the sampling frequency and filter length, generally set 

to 0. 

12. Configure TIM_SMCR[2:0] to set encoder mode 1/2/3.  

13. Set TIM_CCER[0] to 1 to enable the capture function of channel 1.  

14. Set TIM_CCER[4] to 1 to enable the capture function of channel 2.  

15. Set TIM_EGR[0] to 1 so that when the software sets TIM_EGR[0], the counter will be 

reinitialized, the shadow register will be updated, and the prescaler counter will be cleared.  

16. Set TIM_CR1[0] to 1 to enable the counter.  

17. Set TIM_DIER[1] to 1 to enable capture interrupt of channel 1.  

18.4  Pin Description  

Table 18- 1: Pin Description on TIM14 TIM16 

Function Pin  Alternate Function Pin  Direction  Functional Description  

TIM14_BKIN PA9, PB12, PC4 Input  Break input  

TIM14_CH1 PA2, PB0, PB14, PD2 Input/output  
Channel input capture / 

PWM output signal  

TIM14_CH1N PA1, PA3, PB13 Output  PWM output inversion  

TIM15_BKIN PB2, PB5, PC10 Input  Break input  

TIM15_CH1 PA1, PA6, PB3, PB8, PC4 Input/output  
Channel input capture / 

PWM output signal  

TIM15_CH1N PA15, PB6, PB15, PC5 Output  Reverse PWM output  

TIM16_BKIN PA10, PB4, PD2, PC10 Input  Break input  

TIM16_CH1 PA7, PB9, PC11, PB6 Input/output  
Channel input capture / 

PWM output signal  

TIM16_CH1N PB7, PC12 Output  Reverse PWM output  
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18.5  Functional Description  

 Time- base Unit  

The main block of the time - base unit is a 16- bit counter with its related auto - reload register. 

The counter can count up, down, or both up and down. The counter clock can be divided by a 

16- bit prescaler.  

The counter, the auto - reload register and the prescaler register can be written or read by 

software, which is true even when the counter is running.  

The time- base unit includes:  

 ̧ Counter register (TIM_CNT) 

 ̧ Prescaler register (TIM_PSC) 

 ̧ Auto - reload register (TIM_ARR) 

The auto- reload register is preloaded, which is controlled by the auto - reload preload enable 

(ARPE) bit in the register. When ARPE = 0, write to the ARR register, and the written data is 

directly transferred to the shadow register. When ARPE = 1, the data written to the ARR register 

is transferred to the shadow register when an update event (TIM_CNT overflow or underflow) 

occurs. The update event of ARR can also be actively triggered by software via register 

operation.  

The counter TIM_CNT is clocked by the prescaler output TIM_PSC, which is enabled only when 

the counter enable bit (CEN) in the register is set. When CNT = ARR, this round of counting is 

over and the update event is sent.  

TIM_PSC is a synchronous prescaler that can divide the counter clock frequency by any factor 

between 1 and 65536. The PSC register is also buffered, and overwriting PSC does not actually 

overwrite the shadow register unless a new update event occurs. Thus the PSC register can be 
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changed in real time on the fly, and the new prescaler ratio is taken into account at the next 

update event.  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Update event 
(UEV)

0Prescaler register 1

Write a new value in TIM_PSC

0Prescaler buffer 1

0Prescaler counter 0 1 0 1 10 10 10

 

Figure 18- 2: Counter Timing Diagram with Prescaler Division Changing from 1 to 2  

 

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02

Update event 
(UEV)

0Prescaler register 3

Write a new value in TIM_PSC

0Prescaler buffer 3

0Prescaler counter 0 1 2 3 10 32 10

 

Figure 18- 3: Counter Timing Diagram with Prescaler Division Changing from 1 to 4  
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 Counter Operation Mode  

The counter supports up - counting mode, down - counting mode and center - aligned mode.  

18.5.2.1  Up- counting Mode  

In up- counting mode, the counter counts from 0 to the auto - reload value, i.e. CNT = ARR, 

generating an overflow event, and then restarts counting from 0.  

If the repetition counter is enabled, the counter repeats the above process a number of times 

(RCR + 1) as defined in RCR before generating an underflow event.  

The software can directly trigger an update event by setting the UG bit in the register, at which 

time the CNT and the prescaler registers are automatically cleared. Whether setting the UG 

register triggers UIF (update interrupt flag) is determined by the setting of the URS register.  

The update event can be disabled by setting the UDIS bit in the register to avoid updating the 

shadow register while writing new values in the preload registers.  

When an update event occurs, the following registers are updated and the UIF bit is set:  

 ̧ The auto- reload shadow register ARR is reloaded with the content of TIM_ARR register.  

 ̧ The prescaler shadow register PSC is reloaded with the content of TIM_PSC register.  
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Update interrupt 
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Figure 18- 4: Up- counting Waveform Diagram, Internal Clock not Divided  
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Counter overflow
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Update interrupt 
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Figure 18- 5: Up- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 18- 6: Counter Timing Diagram, Update Event when ARPE = 0 (TIM_ARR not Preloaded)  
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Figure 18- 7: Counter Timing Diagram, Update Event when ARPE = 1 (TIM_ARR Preloaded) 
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18.5.2.2  Down - counting Mode  

In down - counting mode, the counter counts from the auto - reload value down to 0, generating 

an underflow event, and then restarts counting from the auto - reload value.  

If the repetition counter is enabled, the counter repeats the above process a number of times 

(RCR + 1) as defined in RCR before generating an underflow event.  

The software can directly trigger an update event by setting the UG bit in the register, at which 

time the CNT and the prescaler registers are automatically cleared. Whether setting the UG 

register triggers UIF (update interrupt flag) is determined by the setting of the URS register.  

The update event can be disabled by setting the UDIS bit in the register to avoid updating the 

shadow register while writing new values in the preload registers.  

When an update event occurs, the following registers are updated and the UIF bit is set:  

 ̧ The auto- reload shadow register ARR is reloaded with the content of TIM_ARR register.  

 ̧ The prescaler shadow register PSC is reloaded with the content of TIM_PSC register.  

CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

Counter underflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

Figure 18- 8: Down- counting Waveform Diagram, Internal Clock not Divided  
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Figure 18- 9: Down- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 18- 10: Down- counting Waveform Diagram, Internal Clock Divided by 2  
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Figure 18- 11: Down- counting Waveform Diagram, Update Event when Repetition Counter is 

not Used  

18.5.2.3  Center - aligned Counting Mode  

In center - aligned mode, the counter counts from 0 to the auto - reload value -  1 and generates 

a counter overflow event, then counts from the auto - reload value down to 1 and generates a 

counter underflow event, and then restarts counting from 0.  

The CMS[1:0] bits in the register are used for enabling the center - aligned mode and selecting 

the output compare mode herein. The center - aligned mode is active when CMS! = 00. The 

output compare interrupt flag of channels configured in output is set when: the counter counts 

down (CMS = 01), the counter counts up (CMS = 10), the counter counts up and down (CMS = 

11). 

In this mode, the DIR direction bit in the register cannot be written by software. It is updated by 

hardware and gives the current direction of the counter.  
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The counter updates the shadow registers of ARR and PSC at each counter overflow and 

underflow.  

CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04

Counter overflow

Update event UEV

Update interrupt flag
UIF

05 06 05 04 03

Counter underflow

CNT

 

Figure 18- 12: Center- aligned Counter Timing Diagram, TIM_PCS = 0, TIM_ARR = 0x6 
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Figure 18- 13: Counter Timing Diagram, Update Event with ARPE = 1 (Counter Underflow)  
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Figure 18- 14: Counter Timing Diagram, Update Event with ARPE = 1 (Counter Overflow)  

 Preload Register  

 ̧ The following functional registers support the preload function:  

ü Auto - reload register TIM_ARR 

ü Prescaler register TIM_PSC (preload function cannot be disabled)  

ü Channel control register TIM_CCR 

ü CCxE and CCxNE control register 

ü OCxM control register  

The preload function can be enabled or disabled by software for all of the above registers 

except TIM_PSC. 

 ̧ Registers with preload function contain two sets of physical entities:  
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ü Shadow register: the register being used by the actual timer  

ü Preload register: the register accessible to software  

 ̧ When the preload function is disabled, the register with preload function has the following 

characteristics:  

ü The preload register can be accessed and overwritten by software in real time.  

ü The shadow register is updated synchronously with the preload register.  

 ̧ If the preload function is enabled, then:  

ü All software operations access the preload register.  

ü At the occurrence of update event, the content of all preload registers will be 

synchronously transferred to the corresponding shadow registers.  

 Counter Clock  

The counter clock can be provided by the following clock sources:  

 ̧ Internal clock: Timerx_clk 

 ̧ External clock mode 1: external input pin TIx  

18.5.4.1  Internal Clock Source  

If the slave mode controller is disabled (SMS = 000), then the CEN, DIR and UG bits are controlled 

by software.  

After the UG bit is set and the update signal is synchronized by CLK_PSC, the counter value is 

reinitialized.  
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Figure 18- 15: Timing Diagram in Internal Clock Source Mode, Clock Divided by 1  

 Capture / Compare Channels  

TIM consists of one capture/compare channel, each of which is built around a capture/compare 

register CCR (including a shadow register), an input stage for capture and an output stage for 

compare. 

The input stage samples the corresponding TIx input to generate a filtered signal TIxF. Then, an 

edge detection with polarity selection generates a signal (TIxFPx), which can be used as trigger 

input for counting or as the capture command and is prescaled before being captured.  

TI1FP1Filter Edge detector

TIM_CCMR1

TI1F_RisingIT1

TIM_CH1

IC1F[3:0]

TI1F_Falling

TIM_CCER

CC1P

IC1PS

TIM_CCER

TI1F_ED

to the slave mode controller

      Divider
/1, /2, /4, /8

TIM_CCMR1

ICPS[1:0]

 

Figure 18- 16: Capture/Compare Channel (Channel 1 Input Stage)  
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The output stage generates an output reference signal OCxREF, which is fixed to be active high 

and acts as the reference input to the final output circuit. Wherein, channels 1 3 support 

complementary output and dead - time insertion, while channel 4 is relat ively simple and does 

not support complementary output.  

APB bus

Capture/compare preload register

16 bits

Capture/compare shadow register

Counter

IC1PSC
CC1E

TIM_EGR

CC1G

CC1S[1]
CC1S[0]

Read CCR1

Input
mode

Capture

capture_transfer
16 bits

16 bits

OC1PE
UEV

CC1S[1]
CC1S[0]

Write CCR1

Output
modecompare_transfer

CNT>CCR1

CNT=CCR1

 

Figure 18- 17: Capture/Compare Channel 1 Main Circuit  
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controller
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Figure 18- 18: Output Stage of Capture/Compare Channel (Channel 1)  

The capture/compare block is made of one preload register and one shadow register. Write and 

read always access the preload register. In capture mode, captures are actually done in the 

shadow register, which is copied into the preload register. In compare mode, the content of the 

preload register is copied into the shadow register for comparison with the counter.  
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 Input Capture Mode  

When the expected level transition is detected by the ICx signal, a capture is triggered, and the 

current counter value is latched into CCR. At the same time, the CCxIF interrupt flag is set and 

a corresponding interrupt or a DMA request can be triggered. If a capture occurs while the 

CCxIF flag is already high, then the over - capture flag CCxOF is set (the last capture value in CCR 

is overwritten). CCxIF can be cleared by software or automatically cleared by reading the CCR 

register. CCxOF is cleared by software writing it to 1.  

To capture the counter value to the TIM_CCR1 register on the rising edge of the TI1 input, the 

configuration steps are as follows:  

1. In GPIO module, configure the corresponding pin as TIM_CH1.  

2. Disable the channel by setting TIM_CCER[0] = 0 to ensure the success of subsequent 

channel configuration.  

3. Select the input channel by setting TIM_CCMR1[1:0] = 01, with IC1 mapped on TI1.  

4. Select the active counting edge to be rising edge or falling edge by setting TIM_CCER[1].  

5. Configure the input filter duration by writing the IC1F[3:0] bits in the TIM_CCMR1 register.  

6. Configure the input prescaler by writing the IC1PS[1:0] bits in the TIM_CCMR1 register.  

7. Enable the channel by setting TIM_CCER[0] = 1. 

 Software Force Output  

In compare output mode, the OCxREF signal can be forced to active or inactive level directly by 

software, independently of any comparison between the CCR and the counter . 

The OCxREF signal can be forced to be active (OCxREF is always active high) by writing OCxM 

= 101, and forced to be inactive (low level) by writing OCxM = 100. Anyway, the comparison 

between CCR and the counter is still performed.  
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 Output Compare Mode  

In output compare mode, when a match is found between the capture/compare register CCR 

and the counter, the OCxREF can be set to be active, inactive or to toggle on match. At the 

same time, the interrupt flag is also set and DMA requests can be sent (overw riting the 

configuration register).  

The output compare can also be used to output a pulse signal of a specific width (in one - pulse 

mode). 

Procedure: 

1. Select the counter clock (internal, external, prescaler).  

2. Write the desired data to the ARR and CCR registers.  

3. Set the interrupt enable bit and DMA enable bit as required.  

4. Select the output mode.  

5. Enable the counter.  

CNT 4B 4C 31A 31B 31C

4BTIM_CCR1

4A

31B

OC1REF=OC1

Write 31Bh in the CCR1 register

Match detected on CCR1
Interrupt generated if enabled  

Figure 18- 19: Output Compare Mode, Toggle on OC1  

The CCR register can be updated at any time by software to control the output waveform, 

provided that the preload register is not enabled. Otherwise, the CCR shadow register is only 

updated with the content of the preload register at the next update event.  
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 PWM Output  

PWM mode allows you to generate a pulse width modulation signal with a frequency 

determined by the value of the ARR register and a duty cycle determined by the value of the 

CCR register. 

The polarity of the output signal is software programmable using the CCxP bit in the register. 

In PWM mode, CNT and CCR registers are always compared. The timer is able to generate PWM 

in edge- aligned mode or center - aligned mode.  

18.5.9.1  PWM Edge - aligned Mode  

In up- counting mode, when it is configured in PWM mode 1, the OCxREF signal is high as long 

as CNT < CCR, otherwise it is low. And OCxREF will be held at 1 if CCR > ARR while held at 0 if 

CCR is 0. 

01 02 03 04 05 06 07 00 01 02 0300

OCxREF

OCxIF
CCRx=4

OCxREF

OCxIF
CCRx=7

OCxREF

OCxIF
CCRx>7

OCxREF

OCxIF
CCRx=0

1

0

CNT

 

Figure 18- 20: Edge- aligned PWM Waveform (ARR = 7)  

In down - counting mode, the definition of OCxREF level is the same as that in up - counting mode.  
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18.5.9.2  PWM Center - aligned Mode  

The definition of OCxREF level is the same as that in edge - aligned mode. The figure below is an 

example. 

Timer clock = CK_CNT
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1

0
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CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

OCxREF

OCxIF
CCRx>7

1
CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

 

Figure 18- 21: Center- aligned PWM Waveform (ARR = 7)  

When start counting in center - aligned mode, the initial counting direction is determined by the 

DIR bit in the register, and in the subsequent process, the DIR bit is directly controlled by 

hardware. The safest way to use center - aligned mode is to generate  an update by setting the  

UG bit in the register just before starting the counter and not to overwrite the counter while it 

is running.  
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 DMA Access 

TIM supports 4 types of DMA requests, namely CC channel request, external trigger request, 

user software trigger request and COM trigger request.  

The DMA request generated by CC channel is used to transfer the content of CCRx to RAM in 

capture mode, and to write the data in RAM to CCRx in compare mode.  

In addition, DMA requests can also be generated from external trigger event, software trigger 

event and COM trigger event, and at the occurrence of these requests, DMA burst transfer will 

be started to write data to one or more registers within TIM or to r ead one or more register 

values from TIM. 

Table 18- 2: Four DMA Requests Supported by TIM  

DMA Request  DMA Access Object  Single - transfer Length  

TIM_CH1 
Read DMAR 

DBL 
Write DMAR 

TIM_TRIG 
Read DMAR 

DBL 
Write DMAR 

TIM_UEV 
Read DMAR 

DBL 
Write DMAR 

TIM_COM 
Read DMAR 

DBL 
Write DMAR 

 DMA Burst  

TIM supports DMA and DMA - burst access. A DMA request can be generated at a specific event, 

so as to write the capture result in CCR to RAM or write the content of one or more registers in 

RAM to the preload register in TIM.  

DMA- burst allows to generate multiple successive DMA requests upon a single event. The main 

purpose is to update the content of multiple registers in a row each time a given timer event is 

triggered, thus making it possible to dynamically modify the output  waveform in real time.  
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The DMA controller destination is unique and must be directed to the virtual register TIM_DMAR. 

On a given timer event, the timer launches a sequence of DMA requests (burst). Each DMA write 

access to the TIM_DMAR register will be redirected to the actual f unction register by TIM.  

The DBL bits in the register set the DMA burst length, and the DBA bits define the base address 

for DMA access to TIM (an offset starting from the address of the TIM_CR register).  

In DMA- burst mode, all DMA access shall be directed to the DMAR virtual register, and TIM 

automatically accumulates the internal offset address according to the access. The DBA register 

is used to specify the destination address of the first DMA transfer w ithin TIM, while the DBL 

register is used to specify the burst length.  

 Debug Mode  

When the CPU enters debug mode, the timer can either stop or continue working, and its 

behavior is defined by registers in the chip system.  

When the timer is stopped during debugging, its output will be disabled (MOE is cleared). 

Depending on the register configuration, the output signal can be forced to be inactive or 

controlled by the GPIO module.  

18.6  Register Description  

TIM14 register base address: 0x4700_7000 

TIM15 register base address: 0x4700_7400 

TIM16 register base address: 0x4700_7800 

The registers are listed below:  
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Table 18- 3: List of General - purpose Timers (TIM14 TIM16) 

Offset Address  Name Description  

0x00 TIM_CR1 Control register 1  

0x04 TIM_CR2 Control register 2  

0x0C TIM_DIER DMA and interrupt enable register  

0x10 TIM_SR Status register  

0x14 TIM_EGR Event generation register  

0x18 TIM_CCMR1 Capture/compare mode register 1  

0x20 TIM_CCER Capture/compare enable register  

0x24 TIM_CNT Counter register  

0x28 TIM_PSC Prescaler register  

0x2C TIM_ARR Auto - reload register  

0x34 TIM_CCR1 Capture/compare register 1  

0x44 TIM_BDTR Break and dead - time control register  

0x48 TIM_DCR DMA control register  

0x4C TIM_DMAR DMA access register 

Registers are detailed in the following sections.  

18.6.1  Control Register 1 (TIM_CR1)  

Offset address: 0x00  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:10 RSV -  -  Reserved 

9:8 CKD R/W 0x0 

Dead time and digital filter clock frequency 

division register (division ratio relative to 

CK_INT): 

00: tDTS = tCK_INT 

01: tDTS = 2 * tCK_INT 

10: tDTS = 4 * tCK_INT 

11: reserved, prohibited  

7 ARPE R/W 0x0 

Auto - reload preload enable:  

0: ARR not preloaded  

1: ARR preloaded 

6:5 CMS R/W 0x0 Counter alignment mode selection:  
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Bit  Name Attribute  Reset Value  Description  

00: edge- aligned mode  

01: center - aligned mode 1; output compare 

interrupt flags are set only when the counter is 

counting down.  

10: center - aligned mode 2; output compare 

interrupt flags are set only when the counter is 

counting up.  

11: center - aligned mode 3; output compare 

interrupt flags are set both when the counter 

is counting up or down.  

4 DIR R/W 0x0 

Counting direction register:  

0: count up  

1: count down  

Note: This register is read - only when the timer 

is configured in center - aligned mode or 

encoder mode.  

3 OPM R/W 0x0 

One- pulse mode output:  

0: the counter does not stop at the occurrence 

of update event.  

1: the counter stops at the occurrence of 

update event (CEN cleared automatically).  

2 URS R/W 0x0 

Update request source:  

0: an update interrupt or DMA request will be 

generated by any of the following events:  

 ̧ Counter overflow/underflow  

 ̧ Software setting the UG bit  

 ̧ Update generated from the slave mode 

controller  

1: an update interrupt or DMA request will be 

generated only at counter overflow or 

underflow.  

1 UDIS R/W 0x0 

Update disable:  

0: update event enabled; the update event can 

be generated by any of the following events:  

 ̧ Counter overflow/underflow  

 ̧ Software setting the UG bit  
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Bit  Name Attribute  Reset Value  Description  

 ̧ Update generated from the slave mode 

controller  

1: update event disabled, shadow register not 

updated  

The counter and the prescaler will be 

reinitialized if the UG bit is set or if the slave 

mode controller receives a hardware reset.  

0 CEN R/W 0x0 

Counter enable:  

0: disabled 

1: enabled 

Note: The external trigger mode can 

automatically set the CEN bit.  

18.6.2  Control Register 2 (TIM_CR2)  

Offset address: 0x04  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

9 OIS1N R/W 0x0 

Output idle state (OC1N output):  

0: OC1N = 0 after a dead- time when MOE = 0  

1: OC1N = 1 after a dead- time when MOE = 0; 

for OC1N, (CC1P||CC1NP) = 1 is required to 

make OC1N = 1. 

8 OIS1 R/W 0x0 

Output idle state (OC1 output):  

0: OC1 = 0 (after a dead- time if 

complementary output is enabled) when MOE 

= 0 

1: OC1 = 1 (after a dead- time if 

complementary output is enabled) when MOE 

= 0; for OC1, (CC1P||CC1NP) is required to 

make OC1 = 1. 

7:4 RSV -  -  Reserved 

3 CCDS R/W 0x0 Capture/compare DMA selection:  
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Bit  Name Attribute  Reset Value  Description  

0: CCx DMA request sent when CCx event 

occurs 

1: CCx DMA request sent when update event 

occurs 

2:1 RSV -  -  Reserved 

0 CCPC R/W 0x0 

Capture/compare preload control:  

0: CCxE, CCxNE and OCxM bits are not 

preloaded.  

1: CCxE, CCxNE and OCxM bits are preloaded; 

after having been written, they are updated 

only when a commutation event (COM) occurs.  

Note: This bit acts only on channels that have 

a complementary output.  

18.6.3  DMA / Interrupt Enable Register (TIM_DIER)  

Offset address: 0x0C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:17 RSV -  -  Reserved 

16 CC1OF_DISABLE R/W 0x0 

CC1OF interrupt enable:  

0: enabled 

1: disabled 

15 RSV -  -  Reserved 

14 TDE R/W 0x0 

External trigger DMA request 

enable: 

0: in slave mode, external trigger 

DMA request disabled  

1: in slave mode, external trigger 

DMA request enabled (can be 

used to automatically update the 

preload register)  

13:10 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

9 CC1DE R/W 0x0 

Capture/compare channel 1 DMA 

request enable:  

0: CC1 DMA request disabled 

1: CC1 DMA request enabled 

8 UDE R/W 0x0 

Update DMA request enable:  

0: update DMA request disabled  

1: update DMA request enabled  

7 RSV -  -  Reserved 

6 TIE R/W 0x0 

Trigger interrupt enable:  

0: trigger interrupt disabled  

1: trigger interrupt enabled  

5:2 RSV -  -  Reserved 

1 CC1IE R/W 0x0 

Capture/compare channel 1 

interrupt enable:  

0: CC1 interrupt disabled  

1: CC1 interrupt enabled  

0 UIE R/W 0x0 

Update interrupt enable:  

0: update interrupt disabled  

1: update interrupt enabled  

18.6.4  Status Register (TIM_SR)  

Offset address: 0x10  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:10 RSV -  -  Reserved 

9 CC1OF R/W0C 0x0 

Capture/compare channel 1 

overcapture flag:  

This register is valid only when the 

corresponding channel is 

configured in input capture mode. 

This flag bit is set by hardware and 

cleared by software via writing it to 

0. 

0: no overcapture detected  
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Bit  Name Attribute  Reset Value  Description  

1: a new capture occurs while CC1IF 

flag is 1. 

8:7 RSV -  -  Reserved 

6 TIF R/W0C 0x0 

Trigger interrupt flag is set by 

hardware and cleared by software 

via writing it to 0.  

5:2 RSV -  -  Reserved 

1 CC1IF R/W0C 0x0 

Capture/compare channel 1 

interrupt flag:  

If channel CC1 is configured as 

output: the CC1IF flag is set when 

the counter matches the compare 

value, and cleared by software via 

writing it to 0.  

If channel CC1 is configured as 

input: this flag is set by hardware 

on a capture, and cleared by 

software via writing it to 0 or 

automatically cleared by software 

reading TIM_CCR1. 

0 UIF R/W0C 0x0 

Update event interrupt flag is set by 

hardware and cleared by software 

via writing it to 0.  

UIF is set and the shadow register is 

updated at the following events:  

- Counter overflow occurs if 

repetition counter = 0 and UDIS = 0.  

- The counter is reinitialized by 

software setting the UG bit if URS = 

0 and UDIS = 0. 

- The counter is reinitialized by a 

trigger event if URS = 0 and UDIS = 

0. 

18.6.5  Event Generation Register (TIM_EGR)  

Offset address: 0x14  
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Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:7 RSV -  -  Reserved 

6 TG W 0x0 

This bit can be set by software to 

generate a trigger event, and it is 

automatically cleared by hardware.  

5:2 RSV -  -  Reserved 

1 CC1G W 0x0 

Capture/compare channel 1 

generation:  

If channel CC1 is configured as 

output, CC1IF flag is set, and 

corresponding interrupt and DMA 

request will be sent if enabled.  

 ̧ If channel CC1 is configured as input, 

the current counter value is captured 

in TIM_CCR1 register, the CC1IF flag 

is set, and corresponding interrupt 

and DMA request will be sent if 

enabled. 

0 UG W 0x0 

This bit can be set by software to 

generate an update event, and is 

automatically cleared by hardware.  

When the software sets UG, the 

counter will be reinitialized, the 

shadow register will be updated, and 

the prescaler counter will be cleared.  

18.6.6  Capture/Compare Mode Register 1 (TIM_CCMR1)  

Offset address: 0x18  

Reset value: 0x0000 0000 

This register can be used for output compare mode or for input capture mode.  

 ̧ Output compare mode  
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Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7 OC1CE R/W 0x0 

Output compare 1 clear enable:  

0: OC1REF is not affected by ETRF input. 

1: OC1REF is automatically cleared once a 

high level is detected on ETRF input.  

6:4 OC1M R/W 0x0 

Output compare 1 mode: these bits define the 

behavior of the output reference signal 

OC1REF. 

000: the comparison between the output 

compare register CCR1 and the counter CNT 

has no effect on the outputs.  

001: set OC1REF high when CCR1 = CNT 

(falling edge)  

010: set OC1REF low when CCR1 = CNT 

(falling edge)  

011: toggle OC1REF when CCR1 = CNT 

(falling edge)  

100: force OC1REF low (inactive)  

101: force OC1REF high (active) 

110: PWM mode 1 in up- counting, OC1REF 

is set high when CNT < CCR1, otherwise it is 

set low; in down - counting, OC1REF is set low 

when CNT  CCR1, otherwise it is set high. 

111: PWM mode 2 in up- counting, OC1REF 

is set low when CNT < CCR1, otherwise it is 

set high; in down - counting, OC1REF is set 

high when CNT  CCR1, otherwise it is set low. 

3 OC1PE R/W 0x0 

Output compare 1 preload enable:  

0: preload register on CCR1 disabled; CCR1 

can be written directly.  

1: preload register on CCR1 enabled; 

read/write operations access the preload 

register; the preload value is shifted to the 

shadow register at each update event.  

2 OC1FE R/W 0x0 

Output compare 1 fast enable:  

0: fast disabled, the trigger input will not 

affect the comparison output.  
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Bit  Name Attribute  Reset Value  Description  

1: fast enabled, the trigger input will 

immediately change OC1REF to the output 

when the comparison values match, 

regardless of the actual current comparison.  

This function acts only if the channel is 

configured in PWM1 or PWM2 mode.  

1 RSV -  -  Reserved 

0 CC1S R/W 0x0 

Capture/compare channel 1 selection:  

0: CC1 channel is configured as output.  

1: CC1 channel is configured as input, IC1 is 

mapped on TI1. 

Note: CC1S bits are writable only when the 

channel is OFF (CC1E = 0). 

 ̧ Input capture mode  

Bit  Name Attribute  Reset Value  Description  

31:8 RSV -  -  Reserved 

7:4 IC1F R/W 0x0 

Input capture 1 filter: this bit - field defines the 

frequency used to sample TI1 input and the 

length of the digital filter applied to TI1:  

0000: no filter, sampling is done at f DTS 

0001: fSAMPLING = fCK_INT, N = 2 

0010: fSAMPLING = fCK_INT, N = 4 

0011: fSAMPLING = fCK_INT, N = 8 

0100: fSAMPLING = fDTS / 2, N = 6 

0101: fSAMPLING = fDTS / 2, N = 8 

0110: fSAMPLING = fDTS / 4, N = 6 

0111: fSAMPLING = fDTS / 4, N = 8 

1000: fSAMPLING = fDTS / 8, N = 6 

1001: fSAMPLING = fDTS / 8, N = 8 

1010: fSAMPLING = fDTS / 16, N = 5 

1011: fSAMPLING = fDTS / 16, N = 6 

1100: fSAMPLING = fDTS / 16, N = 8 

1101: fSAMPLING = fDTS / 32, N = 5 

1110: fSAMPLING = fDTS / 32, N = 6 

1111: fSAMPLING = fDTS / 32, N = 8 

3:2 IC1PSC R/W 0x0 Input capture 1 prescaler:  
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Bit  Name Attribute  Reset Value  Description  

00: no prescaler  

01: capture is done once every 2 events  

10: capture is done once every 4 events  

11: capture is done once every 8 events  

The IC1PSC register is reset when CC1E = 0. 

1 RSV -  -  Reserved 

0 CC1S R/W 0x0 

Capture/compare channel 1 selection:  

0: CC1 channel is configured as output.  

1: CC1 channel is configured as input, IC1 is 

mapped on TI1. 

Note: CC1S bits are writable only when the 

channel is OFF (CC1E = 0). 

18.6.7  Capture/Compare Enable Register (TIM_CCER)  

Offset address: 0x20  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:4 RSV -  -  Reserved 

3 CC1NP R/W 0x0 

Capture/compare 1 complementary output 

polarity:  

CC1 channel configured as output:  

0: OC1N is the inverse OC1REF. 

1: OC1N is OC1REF. 

When CC1 channel is configured as input, it is 

used in conjunction with CC1P to select the 

polarity of IC1/IC2.  

2 CC1NE R/W 0x0 

Capture/compare 1 complementary output 

enable: 

0: disabled OC1N is not active. 

1: enabled OC1N signal is output.  
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Bit  Name Attribute  Reset Value  Description  

1 CC1P R/W 0x0 

Capture/compare 1 output polarity:  

CC1 channel configured as output:  

0: OC1 is OC1REF. 

1: OC1 is the inverse OC1REF. 

CC1 channel configured as input:  

0: non- inverted mode: capture is done on the 

rising edge of IC1.  

1: inverted mode: capture is done on the 

falling edge of IC1.  

0 CC1E R/W 0x0 

Capture/compare 1 output enable:  

CC1 channel configured as output:  

0: OC1 not active  

1: OC1 active 

CC1 channel configured as input:  

0: capture disabled  

1: capture enabled  

18.6.8  Counter Register (TIM_CNT)  

Offset address: 0x24  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CNT R/W 0x0 Counter value  

18.6.9  Prescaler register (TIM_PSC)  

Offset address: 0x28  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 
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Bit  Name Attribute  Reset Value  Description  

15:0 PSC R/W 0x0 

Counter clock (CK_CNT) prescaler value: 

fCK_CNT = fCK_PSC / (PSC[15:0] + 1) 

This is a preload register whose content are 

transferred into the shadow register at each 

update event.  

18.6.10  Auto - reload Register (TIM_ARR)  

Offset address: 0x2C 

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 ARR R/W 0x0 

Auto - reload value at counter overflow:  

This is a preload register whose content are 

transferred into the shadow register at each 

update event.  

18.6.11  Capture/Compare Register 1 (TIM_CCR1)  

Offset address: 0x34  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15:0 CCR1 R/W 0x0 

Capture/compare channel 1 register  

If channel CC1 is configured as output:  

This is a preload register containing the value 

to be compared to the counter and signaled 

on OC1 output.  

If channel CC1 is configured as input:  

CCR1 is the counter value transferred by the 

last input capture event, at this point the 

CCR1 register is read- only. 
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18.6.12  Break and Dead - time Register (TIM_BDTR)  

Offset address: 0x44  

Reset value: 0x0000 0000 

Bit  Name Attribute  Reset Value  Description  

31:16 RSV -  -  Reserved 

15 MOE R/W 0x0 

Main output enable:  

This register controls the output enable of all 

channels, and the independent channel is 

enabled if the respective enable bits (i.e. CCxE 

and CCxNE) are set. This bit is set by software 

or automatically set by hardware if AOE = 1. It 

is cleared asynchronou sly by hardware as 

soon as the break input is active.  

0: OC and OCN outputs disabled (with specific 

IO state determined by OSSI)  

1: OC and OCN outputs enabled (determined 

by the states of respective CCxE and CCxNE 

bits)  

14 AOE R/W 0x0 

Automatic output enable:  

0: MOE can be set only by software  

1: MOE can be set by software or 

automatically set at the next update event  

13 BKP R/W 0x0 

Break polarity:  

0: break input is active low  

1: break input is active high  

12 BKE R/W 0x0 

Break enable: 

0: break input disabled  

1: break input enabled  

11 OSSR R/W 0x0 

Off - state (of channel at CCx(N)E = 0) selection 

for run mode (MOE = 1):  

This bit is used only when MOE = 1 on 

channels with complementary output enabled.  

0: when the output channel is disabled, OC 

and OCN do not drive IO, and OCxN always 

drives IO. 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































