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1  

1.1 ῗ   ∆  

Ҳᶕ Ґװ   Е 

 ЃR/WЄ ᴌ װ   ᵣ 

ЃRЄ ᴌ ᵣ 

 ЃWЄ ᴌ  ῇ ᵣЇ ᴌ ᵣẅ 

Ї 1 ЃR/W1CЄ ᴌ װ ᵣЇ 1 ᵣЇ 0  

Ї 0 ЃR/W0CЄ ᴌ װ ᵣЇ 0 ᵣЇ 1  

 

1.2  

ב Ҳ   ӎЕ 

 ̧ ҲЇ Ί FPU Cortex-M4Ὺ ҿCortex-M4Fɼ 

 ̧ CPUῪ ԋҩү Е 

ü JTAG  (JTAG-DP) ɵ ԓ ᵲ  (JTAG) 5 ‼ ɼ 

ü SWD  (SWD-DP) ɵ ԓҷ  (SWD) 2 Ѓ Є

ɼ 

 ̧ Е32r  ɼת/

 ̧ Е16r  ɼת/

 ̧ Е8r ɼ 

 ̧ Е64r ɼ 

 ̧ IAPЃ Ҳ ЄЕIAP װ ┼  Flash ɼ 

 ̧ ICPЃ ЄЕICP װ ᴌ ԓ ҏ ᶕ  JTAG ɻSWD

Ӄ ┼  Flash ɼ 

 ̧ I-CodeЕ ԓ CPUῪ ת └Flashת ɼ

ᵲɼ 

 ̧ D-CodeЕ ԓ CPU D-Code Ѓ ꜘ Є └Flash ɼ 

 ̧ Е Ỵԓ Flash Ҳ ֥ ᵣɼ 

 ̧ OBLЕ ꜘ ɼ 

 ̧ AHBЕ ɼ 

 ̧ CPUЕ  Cortex-M4F Ὺ ɼ 
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2 ֥  ב

2.1  

UM324xF∆ ᵤꜗ ARMÈ CortexÈ -M4 ɼῚҲЇM4

DSPת Ї ᾣЃFPUЄɻῪ Ḧ ᾣЃMPUЄɼ ᵲ

204MHzЃ240MHz @boost modeЄɼῪ FLASH ҿ512KBЇSRAM ҿ

160KBЇDMA SRAMҿ32KBɼ 1.8 ~ 3.6V ᶱ Ї -40ŏ 105ŏЃ ҟ

Є Ґ ᵲɼ 

UM324xF∆ ҵ Ї 1үUSB FS Deviceɻ1үSDIO/SD/eMMC

ɻ1ү10/100M/1000Mװ ɻ1ү Ỵ ЃEMCЄɻ2ү12r ADCɻ2

ү12r DACɻῪ ᴶ ɻ3ү ɻ2ү ɻ2үUSARTɻ6үUARTɻ4ү

SPI ɻ3ү I2C ɻ2ү I2S ɻ2ү ɻ2үCAN ɻ1ү QSPI

ɻ14ү / Ѓ ┼ Єɻ1үᵤꜗ ҷ ЃLPUARTЄɻ2үᵤꜗ

ЃLPTIMxЄɻ1ү32r RTC ɻ 82 ῇ ₴ ɻ ἥ

ЃDCMIЄ I8080 LCDɻ ᴌCordicЃ sinɻcosɻarctanɻ

ɻӝ ЄɻῪ ꜘ Ѓ AESɻSHAЄɻ1ү ֥ Key ֥ ЃRNGЄɼ 

 

Е 

 ̧  

 ̧ ԑ ⌡ 

 ̧  

 ̧ ῗ 

 ̧  

 ̧ Sensor Hub 

 ̧  
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2.2 Ӏ  

 ̧ ARM CortexÊ-M4F  

ü Ӏ 204MHzЃ240MHz @boost modeЄ 

ü Ὺ Ḧ ᾣЃMPUЄ 

ü 16 Ҳ ᴮᾨ  

ü IEEE 754ῡ ᾣЃFPUЄ 

ü DSPת Ї ᴌ 32r ᴌӝ  

ü 512KB Flash160KB SRAM+4KB ᴓSRAM+32KB SRAM2 

ü 2үDMA ┼ Ї ΐ16  

ü Serial Wire Debug (SWD)JTAG  

 ̧ Ὺ ЃbootloaderЄ 

ü FlashỴ ISPIAP 

 ̧ ᾣ 

ü ῇ 1MHz└48MHz 

ü Ὺ 48MHz  

ü Ὺ ᵤ 32kHz  

ü Ὺ PLLЃ Ї Ї Є 

ü ᵩ 32.768kHzЇ 32K (RTC) 

 ̧  

ü 2ү12r ADC Ї ΐ16ү Ї ⅎ ῇ 

ü 2ү12r 1Msps DACЇ Buffer 

ü 3ү (ACMP) 

ü 2ү (OPA)Ї PGA ꜗ  

ü Ὺ ЃVREFЄ 

ü Ὺ ᴶ (TS) 

 ̧ ᴌꜘ  

ü Cordicꜘ Е άẗÓÉÎ—ɻάẗÃÏÓ—ɻatan2(ώ,ὼ)ɻ ὼ ώɻώẗὼɻώȾὼɻÓÉÎÈύɻÃÏÓÈύɻ

ÔÁÎÈώȾὼɻln(ὼ)ɻЍὼ ⃰  

 ̧ ҵ Ḫ  

ü 6 үUART Ѓ 10.5MbpsЄЇ IrDA 

ü 2үUSART Ї UART/SPI/IrDA/LIN 

ü 1үᵤꜗ ҷ ЃLPUARTЄ 

ü 3үI2C ( 1 Mbps)Ї SMBus 
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ü 2үI2S Ѓ I2S/PCMЄ 

ü 4ү SPI  

ü 1үQSPI  

ü 2үCAN ҟ Ї CAN2.0B 

ü 1ү48MHzSDIO/SD/eMMC 

ü 1ү10M/100M/1000Mװ RGMII/RMII/MII 

ü 1үῊ USB20 DeviceЃ PHYЄ 

 ̧ Ỵ  

ü 1үEMC Ỵ ┼ Ї SRAM/Nor Flash 

 ̧ ꜘ  

ü AES 128/256 

ü SHA 256 

ü ҅ү ֥ ЃRNGЄ ֥ Key 

 ̧  

ü 2ү32r (eQCTTMЕTIM0TIM7)Ї32bit ꜠ ҅ү ⅎ

ɼ ɻ ₴ ɻPWM ₴Ѓ ῇ ԝ  PWMЄɼ ү

4 PWM ₴Ї ΐ8 PWM ₴ɼ 

ü 10ү32r ЃTIM1~4, TIM8~13ЄЇ ү 4 PWM ₴Ї ΐ40 PWM

₴ɼ 

ü 2ү32r ЃTIM5TIM6Є 

ü 2ү16r ᵤꜗ ЃLPTIM0~1ЄЇ ΐ 2 PWM ₴ 

ü 1ү24r Systick 

 ̧ ЃRTCЄ 

ü ᴌҌ Ѓ ɻⅎ ɻ ɻ ₉ɻ ɻ ᴓ ᴓ ЄЇ ‼ꜗ  

 ̧ ῇ/₴  

ü 82ү ῇ/₴  

ü 58ү 5V  

 ̧  

ü I8080 TFT LCD ┼   

ü ἥ ЃDCMI Є 

 ̧  

ü Е ЃSleepЄɻẨ ЃStopЄɻ ЃStandbyЄɻ

ЃDeepStandbyЄ 

ü ЃBORЄ ᵤ ЃLVDЄЇҩ ⅎ⌡֥ Ҳ ┼ ᵣ 
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ü ҏ ᵣЃPORЄ ᵣЃPDRЄ 

ü ᾣЃPMUЄ 

 ̧  

ü ᵲ Е1.8 ~ 3.6V 

ü ᵲ Е-40 ~ +105ÁC 

 ̧ Ὴ 

ü Ї eFlashҲ  

ü code CRC16-CCITT/CRC32 ᴌꜘ  

ü 128rῊ ҅ ∆ ID 
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3 Ỵ  

3.1  

Ӏ 32r AHB Ї Ґװ ⅎ ԝ Е 

 ̧ 8 Ӏ Е 

ü CortexÊ-M4FῪ I ɻD S  

ü DMA0Ỵ  

ü DMA1Ỵ  

ü SDIO DMA  

ü װ DMA  

ü DCMI┼ DMA  

 ̧ 12 Е 

ü FLASH NVR 

ü Ὺ Flash I Code 

ü Ὺ Flash D Code 

ü Ӏ Ὺ SRAM0 (128 KB) 

ü ꜡Ὺ SRAM1 (32 KB) 

ü DMA SRAM2 (32 KB) 

ü AHB0  

ü AHB1  

ü AHB2APB1 

ü AHB2APB2 

ü EMC  

ü QSPI 
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3.2  

Cortex-M4
DSP

MPU

NVICFPU

Core

128KB 

SRAM0
EMC QSPI

32bit AHB Bus

PLL

POR&PDR

BOR&PVD

ACMP

OPA(PGA)

12bit SAR ADC

12bit DAC

RNG

AHB2APB Bridge 0 AHB2APB Bridge 1

UART1

USART6

LPUART

LPTIM0~1

UART3/4

SPI0

UART2/5

I2C0~2

TIM1~6

DACC0/1

32KB 

SRAM1

512KB 

FLASH

A
P

B
1
 B

u
s

A
P

B
0
 B

u
s

SDIO

EMAC

IWDT

Temp Sensor

DMA1

RTC

AHB2APB Bridge 2

SPI1~3

I2S0~1

ADCC0/1

TIM0/7

TIM8~10

A
P

B
2
 B

u
s

RC OSC/XTAL OSC

LDO

RCM

SYSCFG

CAN0

AHB2APB Bridge 3

CAN1

A
P

B
3
 B

u
s

DMA0

UART0

TIM11~13

4KB

BKSRAM

USART7

WWDT

Voltage Reference

I/D Cache

Cordic
USB FS 

Device

GPIO

(A~H)

SHA AES CRC DCMI

32KB  

SRAM2

αDMA)

 
 3-1Е  

3.3 Ỵ ЃMemory MappingЄ 

Ỵ ɻ Ỵ ɻ I/O ∆ ҅ү 4GB Ὺɼ 

Ỵ Ҳ ɼ Ҳ ᵤ ҿ ᵤ Ї

ҿ ɼ 

ῗ Ḫ Ї ῗ ɼ 

ⅎ ҏ Ỵ Ỵ ҿñḦ òɼ 
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CODE 0.5GB

SRAM 0.5GB

Peripheral 2.5GB

Private Peripheral 1MB

Reserved 511MB

A
H

B
1

A
P

B
3

A
P

B
0

A
H

B
0

A
P

B
1

A
P

B
2

 

 3-2Е Ỵ  
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 3-1Е Ỵ  

Block/Module Address range Size 

Main FLASH1 
0x0000_0000 ~ 0x0007_FFFF 
0x0800_0000 ~ 0x0807_FFFF 

512KB 

SRAM0 0x2000_0000 ~ 0x2001_FFFF 128KB 

SRAM1 0x2002_0000 ~ 0x2002_7FFF 32KB 

SRAM2ЃDMAЄ 0x2002_8000 ~ 0x2002_FFFF 32KB 

EMC_D 0x6000_0000 ~ 0x63FF_FFFF 16MB 

EMC_CS0 0x6800_0000 ~ 0x687F_FFFF 8MB 

EMC_Config 0x6A00_0000 ~ 0x6A7F_FFFF 8MB 

QSPI 
0x0008_0000 ~ 0x03FF_FFFF 
0x3800_0000 ~ 0x3CFF_FFFF 

16MB 

QSPICACHE_DATA_MEM 0x3CFF_F000 ~ 0x3CFF_F7FF - 

QSPICACHE_TAG_MEM 0x3CFF_F800 ~ 0x3CFF_FBFF - 

QSPICACHE_REG 0x3CFF_FC00 ~ 0x3CFF_FFFF - 

 

 3-2Е Ỵ  

Block / Module Address range 

AHB0 Peripheral 

EFC 0x4000_0000 ~ 0x400F_FFFF 

EMAC  0x4010_0000 ~ 0x401F_FFFF 

DCMI 0x4020_0000 ~ 0x402F_FFFF 

SDIO 0x4050_0000 ~ 0x405F_FFFF 

DMA0 0x4070_0000 ~ 0x407F_FFFF 

DMA1 0x4080_0000 ~ 0x408F_FFFF 

USB FS Device 0x4090_0000 ~ 0x409F_FFFF 

CRC 0x40A0_0000 ~ 0x40AF_FFFF 

BKSRAM 0x40C0_0000 ~ 0x40CF_FFFF 

AHB1 Peripheral 

GPIOA 0x4500_0000 ~ 0x4500_03FF 

GPIOB 0x4500_0400 ~ 0x4500_07FF 

GPIOC 0x4500_0800 ~ 0x4500_0BFF 

GPIOD 0x4500_0C00 ~ 0x4500_0FFF 

GPIOE 0x4500_1000 ~ 0x4500_13FF 

GPIOH 0x4500_1C00 ~ 0x4500_1FFF 

AES 0x4510_0000 ~ 0x451F_FFFF 

SHA 0x4520_0000 ~ 0x452F_FFFF 

CORDIC 0x4540_0000 ~ 0x454F_FFFF 

AHB2APB0 Bridge 

RTC 0x40B0_0000 ~ 0x40B0_00FF 

PMU 0x40B0_0100 ~ 0x40B0_0FFF 

RCM 0x40B0_1000 ~ 0x40B0_1FFF 

SYSCFG 0x40B0_2000 ~ 0x40B0_2FFF 

UART1 0x40B0_3000 ~ 0x40B0_3FFF 

USART6 0x40B0_4000 ~ 0x40B0_4FFF 

WWDT 0x40B0_5000 ~ 0x40B0_5FFF 

IWDT 0x40B0_6000 ~ 0x40B0_6FFF 
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Block / Module Address range 

LPUART 0x40B0_7000 ~ 0x40B0_7FFF 

LPTIM0 0x40B0_9000 ~ 0x40B0_9FFF 

LPTIM1 0x40B0_A000 ~ 0x40B0_AFFF 

RNG 0x40B0_D000 ~ 0x40B0_DFFF 

AHB2APB1 Bridge 

SPI0 0x4600_1000 ~ 0x4600_1FFF 

UART2 0x4600_3000 ~ 0x4600_3FFF 

UART3 0x4600_4000 ~ 0x4600_4FFF 

UART4 0x4600_5000 ~ 0x4600_5FFF 

UART5 0x4600_6000 ~ 0x4600_6FFF 

I2C0 0x4600_7000 ~ 0x4600_7FFF 

I2C1 0x4600_8000 ~ 0x4600_8FFF 

I2C2 0x4600_9000 ~ 0x4600_9FFF 

TIM1~4 0x4600_A000 ~ 0x4600_AFFF 

TIM5~6 0x4600_B000 ~ 0x4600_BFFF 

DAC 0x4600_C000 ~ 0x4600_CFFF 

TIM11 0x4600_D000 ~ 0x4600_DFFF 

TIM12 0x4600_E000 ~ 0x4600_EFFF 

TIM13 0x4600_F000 ~ 0x4600_FFFF 

AHB2APB2 Bridge 

SPI1 0x4700_0000 ~ 0x4700_0FFF 

SPI2 0x4700_1000 ~ 0x4700_1FFF 

SPI3 0x4700_2000 ~ 0x4700_2FFF 

TIM0 0x4700_4000 ~ 0x4700_4FFF 

TIM7 0x4700_5000 ~ 0x4700_5FFF 

ADC0 0x4700_6000 ~ 0x4700_6FFF 

ADC1 0x4700_7000 ~ 0x4700_7FFF 

TIM8 0x4700_9000 ~ 0x4700_9FFF 

TIM9 0x4700_A000 ~ 0x4700_AFFF 

TIM10 0x4700_B000 ~ 0x4700_BFFF 

USART7 0x4700_C000 ~ 0x4700_CFFF 

I2S0 0x4700_D000 ~ 0x4700_DFFF 

I2S1 0x4700_E000 ~ 0x4700_EFFF 

UART0 0x4700_F000 ~ 0x4700_FFFF 

AHB2APB3 Bridge 

CAN0 0x40E0_0000 ~ 0x40E0_0FFF 

CAN1 0x40E0_1000 ~ 0x40E0_1FFF 

QSPI  0x40E0_2000 ~ 0x40E0_2FFF 

EFC ICache  0x40E0_3000 ~ 0x40E0_3FFF 

EFC DCache  0x40E0_4000 ~ 0x40E0_4FFF 
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4 Ỵ ЃMemory systemЄ 

4.1 FLASH 

4.1.1  

ᶱ 512KB FLASHЇῚҲFlash┼ ЃEFCЄ ԓ CPU ┼Ґ

EflashỴ ɻ ɻ ᵲɼ  

4.1.2 Ӏ  

 ̧ 8/16/32ᵣFlashЇ32r Flash 

 ̧ Ὺ512KB FLASHЇ ΐ64үpageЇ үpage8KByte 

 ̧ page chip ᵲ  

 ̧ Flash┼ Ї ҅ү512 Ỵ װ  

 ̧ װ  

 ̧  Ḧ ꜗ  

 ̧ ꜠ ꜗ  

 ̧ ꜠  

 ̧ Ί ҅үOTPỴ  

 ̧ ת Cache 

4.1.3 ꜗ  

Flash┼ װ Flashɻ ɻ ᵲɼ 

Flash┼ >1MHz Ґ  ɼ EFC_TIME

ɼ 

װ Flash32r Ї ╦ ᵲɼ 

Flash┼ Ї ҅ү512 Ỵ Ҳ װ ɼ

Flashװ Ỵ ҏ ɼ 

┼ Ί ꜗ Ї װ Ґ ꜠ FlashҲ ᵣ Ὴ

ҿ1ɼ 

 



UM324xF ῳ  Ỵ ЃMemory systemЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  12 

4.1.3.1 FLASH1 Ỵ  

FLASHҺ

ŀ

OTP

0x0400_0000

0x0400_2000
0x0400_1FFF

0x0400_3FFF

0x0000_0000

0x0007_FFFF

 

 4-1ЕEFCỴ  

4.1.3.2  

0x0400_0000 ~ 0x0400_1FFFҿ ЇῚҲ ⅎ Ί ꜗ Ї Ґ

Е 

 4-1ЕEFC ꜗ  

  ᵣ  Ὺ  

WRITE_PROTECT 
& IWDT_HW_START 

0x04001FA0 32bit 

flash main (0~63)

 ɼ 

Bit[31:24]ЕA5Е  Ḧ ꜗ ЖῚ Е

Ғ  Ḧ ꜗ ɼ 

Bit[23:14]ЕḦ ɼ 

Bit[13:8]Е Ḧ ɼ 

Bit[7:6]ЕḦ ɼ 

Bit[5:0]Е Ḧ ɼ 

DEBUG_DISABLE 0x04001FB0 8bit 

JTAGSWD ᵲЕ 

0xABЕ ЇJTAG ⌡ 

Ὶ ЕҒ ᵲ 

4.1.3.3 ҅ ЃOTPЄ  

 4-2ЕEFC̔ ЃOTPЄ  

 OTPỴ   OTP ┼   

0 0x04002000 ~ 0x040020FF 256 bytes 0x04003F80 - 
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 OTPỴ   OTP ┼   

1 0x04002100 ~ 0x040021FF 256 bytes 0x04003F84 - 

2 0x04002200 ~ 0x040022FF 256 bytes 0x04003F88 - 

3 0x04002300 ~ 0x040023FF 256 bytes 0x04003F8C - 

4 0x04002400 ~ 0x040024FF 256 bytes 0x04003F90 - 

5 0x04002500 ~ 0x040025FF 256 bytes 0x04003F94 - 

6 0x04002600 ~ 0x040026FF 256 bytes 0x04003F98 - 

7 0x04002700 ~ 0x040027FF 256 bytes 0x04003F9C - 

8 0x04002800 ~ 0x040028FF 256 bytes 0x04003FA0 - 

9 0x04002900 ~ 0x040029FF 256 bytes 0x04003FA4 - 

10 0x04002A00 ~ 0x04002AFF 256 bytes 0x04003FA8 - 

11 0x04002B00 ~ 0x04002BFF 256 bytes 0x04003FAC - 

12 0x04002C00 ~ 0x04002CFF 256 bytes 0x04003FB0 - 

13 0x04002D00 ~ 0x04002DFF 256 bytes 0x04003FB4 - 

14 0x04002E00 ~ 0x04002EFF 256 bytes 0x04003FB8 - 

15 0x04002F00 ~ 0x04002FFF 256 bytes 0x04003FBC - 

16 0x04003000 ~ 0x040030FF 256 bytes 0x04003FC0 - 

17 0x04003100 ~ 0x040031FF 256 bytes 0x04003FC4 - 

18 0x04003200 ~ 0x040032FF 256 bytes 0x04003FC8 - 

19 0x04003300 ~ 0x040033FF 256 bytes 0x04003FCC - 

20 0x04003400 ~ 0x040034FF 256 bytes 0x04003FD0 Ḧ  

21 0x04003500 ~ 0x040035FF 256 bytes 0x04003FD4 Ḧ  

22 0x04003600 ~ 0x040036FF 256 bytes 0x04003FD8 Ḧ  

23 0x04003700 ~ 0x040037FF 256 bytes 0x04003FDC Ḧ  

24 0x04003800 ~ 0x040038FF 256 bytes 0x04003FE0 - 

25 0x04003900 ~ 0x040039FF 256 bytes 0x04003FE4 - 

26 0x04003A00 ~ 0x04003AFF 256 bytes 0x04003FE8 - 

27 0x04003B00 ~ 0x04003BFF 256 bytes 0x04003FEC Ḧ  

28 0x04003C00 ~ 0x04003CFF 256 bytes 0x04003FF0 Ḧ  

29 0x04003D00 ~ 0x04003DFF 256 bytes 0x04003FF4 Ḧ  

30 0x04003E00 ~ 0x04003EFF 256 bytes 0x04003FF8 - 

31 0x04003F00 ~ 0x04003F7F 128 bytes - Ḧ  

32 0x04003F80 ~ 0x04003FFF 128 bytes - OTP ┼  

Е  

 ̧ ┼ ҅ү ҿ8ôh00 Ỵ ЇᶕῚ ɼ 

 ̧ OTP Ғ ɼ 

4.1.4  

Е0x4000_0000 

∆ ҐЕ 

 4-3ЕEFC ∆  

ẘ    

0x00 EFC_CTRL ┼  

0x04 EFC_TIME  

0x08 EFC_SEC Ὴ ᵲ  

0x0C EFC_STATUS  

0x10 EFC_INTSTATUS Ҳ  
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0x14 EFC_INTEN Ҳ ᶕ  

0x18 EFC_LPCR ᵤꜗ ┼  

0x1C EFC_ADDRREC ᵲ  

 

Ґװ ב ɼ 

4.1.4.1 ┼  (EFC_CTRL) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:6 RSV - - Ḧ  

5 ERASEVE R/W 0x0 

ᶕ ᵣЕ 

1Еᶕ  

0ЕҒᶕ  

4 PROGVE R/W 0x0 

ᶕ ᵣЃ׃ ᶕ

ЄЕ 

1Еᶕ  

0ЕҒᶕ  

3 MERASES R/W 0x0 

ᵣЃ mainῊ

ЄЕ 

1Е  

0ЕҒ  

2 PERASES R/W 0x0 

ᵣЕ 

1Е  

0ЕҒ  

1 CONPROGS R/W 0x0 

ᵣЕ 

1Е  

0ЕҒ  

0 PROGS R/W 0x0 

ᵣЕ 

1Е  

0ЕҒ  

Е 0 ~ 3ᵣ ῚҲ҅үɼ 

4.1.4.2  (EFC_TIME) 

ẘ Е0x04 

ᵣẅЕ0x0000 6018 

ᵣ   ᵣẅ  

31:24 REGWE W 0x0 
 A5  ῇɼ 

҅  ῇ0xA50XXXXX 

23:18 RSV - - Ḧ  

17:16 RECYC R/W 0x0 └Ґ҅  
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ᵣ   ᵣẅ  

15:12 RWAITCYC R/W 6 ᵣЇ Ґ Ї ẘװ  

11:9 RSV - - Ḧ  

8:0 FREQ R/W 24 

  Ї ῇЃEFC -1ЄЇ ᵣ

MHzɼ 

ẅҿ0Ї   ᵤ 1MHzɼ 

Ѓ -10% ~ +30%Є 

 

 4-4ЕVDD=1.1VҐ Read wait cycleғ ῗ  

/MHz Read wait cycle 

< 50 0 

50 ~ 100 1 

100 ~ 150 2 

150 ~ 200 3 

200~250 4 

250~300 5 

é é 

 

4.1.4.3 Ὴ ᵲ  (EFC_SEC) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 UNLOCK R/W 0x0 

Flash/ Ї ᵲɼ 

 ῇ0x55AAAA55Ї

װ └1ɼ 

 ῇῚלẅᴰ ɼ 

/ ᴰ ɼ 

4.1.4.4  (EFC_STATUS) 

ẘ Е0x0C 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:9 RSV - - Ḧ  

8 VDDS R 0x0 

VDDH ЃLVDЄ ᵣЕ 

0Е  

1Еᵤ  

7:6 RSV - - Ḧ  

5:4 LPS R 0x0 

ᵤꜗ ᵣЕ 

11Е  

10Е  

01Еᵤ  

00Е  
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ᵣ   ᵣẅ  

3 RSV - - Ḧ  

2 CONPROGRDY R/W 0x0 

Flash ᵣЖ ᵣ 0

װ ₴  

1Е Ґ҅ү  

0Е Ґ҅ү  

1 RSV - - Ḧ  

0 RDYS R 0x1 

Flash ᵣЕ 

1ЕFlash  

0ЕFlash  

 

4.1.4.5 Ҳ  (EFC_INTSTATUS) 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:4 RSV - - Ḧ  

3 EVFS R/W1C 0x0 

ᵣЕ 

  1 ᵣЖ Ҳ ᾡ Ї∑֥ Ҳ ɼ 

1Е ЇFlashҲ Ғ Ὴҿ 1 

0Е ₴  

2 PVFS R/W1C 0x0 

 ῇ ᵣЕ 

 1 ᵣЖ Ҳ ᾡ Ї∑֥ Ҳ ɼ 

1Е ῇ ЇFlashҲ ғ ῇ Ғ  

0Е ₴  ῇ  

1 VDDLS R/W1C 0x0 

VDDH ᵤЃLVDЄҲ ᵣЕ 

 1 ᵣЖ Ҳ ᾡ Ї∑֥ Ҳ ɼ 

1Е VDDH ᵤ ЃLVDЄ 

0Е  

0 OPDS R/W1C 0x0 

Ҳ ᵣ 

 1 ᵣЖ Ҳ ᾡ Ї∑֥ Ҳ ɼ 

1Е ԋ /  

0Е /  

 

4.1.4.6 Ҳ ᶕ  (EFC_INTEN) 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:4 RSV - - Ḧ  

3 EVFE R/W 0x0 

Ҳ ᶕ ᵣЕ 

1Еᶕ Ҳ  

0ЕҒᶕ Ҳ  
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ᵣ   ᵣẅ  

2 PVFE R/W 0x0 

Ҳ ᶕ ᵣЕ 

1Еᶕ Ҳ  

0ЕҒᶕ Ҳ  

1 VDDLE R/W 0x0 

VDDH ЃLVDЄ ᵤҲ ᶕ ᵣЕ 

1Еᶕ Ҳ  

0ЕҒᶕ Ҳ  

0 OPDE R/W 0x0 

Ҳ ᶕ ᵣЕ 

1Еᶕ Ҳ  

0ЕҒᶕ Ҳ  

 

4.1.4.7 ᵤꜗ ┼  (EFC_LPCR) 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:24 REGWE W 0x0 
 A5  ῇɼ 

҅  ῇ0xA500000X 

23:1 RSV - - Ḧ  

0 MODES R/W 0x0 

ῇᵤꜗ Flashҿ ᵣЕ 

1Е ῇ Ж 

0Е ῇ  

ЕSTOP Ї2 װ ɼ

STANDBY Ї 1ɼ 

 

4.1.4.8 ᵲ  (EFC_ADDRREC) 

ẘ Е0x1C 

ᵣẅЕ0x0C07 FFFF 

ᵣ   ᵣẅ  

31:21 RSV - - Ḧ  

20:0 ADDR R 0xC07FFFF ҅  

 

4.1.5 ᶕ  

4.1.5.1  

ᶕ FlashЇ ᵫ ᵲЇ ᾨ EFC_TIMEת ┼ẅ ԓ

ɼ 

1. Ї FREQ ῇ ẅЃ -1ЄЇᶕ ɻ ɻᵤꜗ ꜗ
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╦ ẅ Ѓᶕ ᵤꜗ Ғ ԓ 1MHzЇᵤԓ 1MHz Ґ ῇ

0 Єɼ 

2. Ї RWAITCYC(Read_Wait_Cycle) ῇ ẅЇҒ ԓ ẅЖ

Ї ᾨḷ EFC_TIMEῴ Ж ᵤ

Ї ᾨ ᵤ ῴḷ EFC_TIMEɼ 

3. ҅ EFC_TIME  ῇЇ REGWE(Reg_Wr_Enable)   ẅɼ 

4.1.5.2  

1. ᵲ__set_PRIMASK()Їῗ Ҳ ɼ 

2. EFC_CTRL Ї Ї װ ɼ 

3. ᵲEFC_SEC Ї҅  ῇ0x55AAAA55ɼ 

4.  ῇ ɼ 

5. EFC_STATUS[0]ɼ 

6. EFC_CTRL ҿ ẅɼ 

7. ᵲ__set_PRIMASK()Ї Ҳ ɼ 

8. ᵲEFC_SEC flashЇ҅  ῇ0x55AA0000ɼ 

4.1.5.3  

512bytesῪ װ Ї ┼ Flashװ Ỵ Ҳ

ꜘ ɼ 

1. EFC_CTRL Ї ɼ 

2. ᵲEFC_SEC Ї҅  ῇ0x55AAAA55ɼ 

3.  ῇ ɼ 

4. Ї 2 3Ҳ ᵲɼ 

5. ҅ Ї 0 ῇ EFC_STATUSװ Ї

Ґ ɼ 

6. EFC_CTRL ҿ ẅɼ 

7. ᵲEFC_SEC flashЇ҅  ῇ0x55AA0000ɼ 

4.1.5.4  

1. ᵲ__set_PRIMASK()Їῗ Ҳ ɼ 

2. EFC_CTRL Ї ɼ 

3. ᵲEFC_SEC Ї҅  ῇ0x55AAAA55ɼ 
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4. Ҳ ᴑ  ᴑ ɼ 

5. EFC_STATUS[0]ɼ 

6. EFC_CTRL ҿ ẅɼ 

7. ᵲEFC_SEC flashЇ҅  ῇ0x55AA0000ɼ 

8. ᵲ__set_PRIMASK()Ї Ҳ ɼ 

4.1.5.5  

ᴰ Flash Main ɼ 

1. ᵲ__set_PRIMASK()Їῗ Ҳ ɼ 

2. EFC_CTRL Ї ɼ 

3. ᵲEFC_SEC Ї҅  ῇ0x55AAAA55ɼ 

4. Main Ҳ ᴑ  ᴑ ɼ 

5. EFC_STATUS[0]ɼ 

6. EFC_CTRL ҿ ẅɼ 

7. ᵲEFC_SEC flashЇ҅  ῇ0x55AA0000ɼ 

8. ᵲ__set_PRIMASK()Ї Ҳ ɼ 

4.2 SRAM 

4.2.1  

SRAMӀ ԓש Ї Ҳ Ї ҿ160KB

ЃῚҲ128KB SRAM0Ї 0 ЄЇ ҿЕ

0x2000_0000~0x2002_7FFFɼ 

4.2.2 Ӏ  

 ̧ ɻ ɻ    

 ̧ DMA  

4.3 CACHE 

┼ װ FlashҲה ₴ Їꜘ Ґ҅ װ └ ɼ

CACHEⅎҿ ת “ ICACHE “ DCACHEЇICACHEҿ4kBЇDCACHE

ҿ256byteɼ ┼ װ ה FlashҲ ₴ Їꜘ Ґ҅ Ж
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Cache LineЇ ᴰ ꜠√ ɼ 

4.3.1  

ת Cache ┼ ҐЕ 

ICacheЃ ת CacheЄ Е0x40E0_3000 

DCacheЃ CacheЄ Е0x40E0_4000 

ICacheDCache ∆ ҐЕ 

 4-5ЕCache ∆  

ẘ    

0x00 CACHE_CTRL ┼  

0x04 CACHE_STATUS  

0x14 CACHE_HITCNT Ҳ  

0x18 CACHE_MISSCNT Ҳ  

 

Ґװ ב ɼ 

4.3.1.1 ┼  (CACHE_CTRL) 

ẘ Е0x00 

ᵣẅЕ0x0000 0040 

ᵣ   ᵣẅ  

31:7 RSV - - Ḧ  

6 STATIS_EN R/W 0x1 

ῗЕ 

0Еῗ  

1Е  

5 PREFETCH R/W 0x0 

ῗЕ 

0Еῗ  

1Е  

4:1 RSV - - Ḧ  

0 CACHE_EN R/W 0x0 

ᵩ ῗЕ 

0Еῗ  

1Е  

 

4.3.1.2  (CACHE_STATUS) 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:3 RSV - - Ḧ  

2 INV_STATUS R 0x0 √  

file:///E:/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%23_控制寄存器EFC_CTRL_(偏移：0x00)
file:///E:/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%23_时序寄存器EFC_TIME_(偏移：0x04)
file:///E:/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%23_中断使能寄存器EFC_INT_EN_(偏移：0x14)
file:///E:/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%23_低功耗控制寄存器EFC_LPCR(偏移：0x18)
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ᵣ   ᵣẅ  

1:0 CACHE_STATUS R 00 

ῗ Е 

00Еῗ  

01Е  

10Е  

11Е ῗ  

4.3.1.3 Ҳ  (CACHE_HITCNT) 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 HIT_CNT R/W 0x0 Ҳ  

 

4.3.1.4 Ҳ  (CACHE_MISSCNT) 

ẘ Е0x18 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:0 MISS_CNT R/W 0x0 Ҳ  

4.3.2 ᶕ  

4.3.2.1  

1. Ѓ Є Ґ ῗЃCACHE_CTRL[5]ЄЇ ᴰ

֥ ɼ 

2. ῗЃCACHE_CTRL[0]Єɼ 

3. ῗ ЃCACHE_STATUS[1:0]ЄЇ ҿ ɼ 

4.3.2.2 FLASHῪ  

Ї ԋFLASHҲỴ Ὺ Їᴰ֥ Ғ҅ Ї װ

ɼ 

1. ῗ ῗЃCACHE_CTRL[0]Єɼ 

2. ῗ ЃCACHE_STATUS[1:0]ЄЇ ҿ ῗ ɼ 

3. ῗЃCACHE_CTRL[0]Єɼ 

4. ῗ ЃCACHE_STATUS[1:0]ЄЇ ҿ ɼ 
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5 ᾣЃPMUЄ 

5.1 ᶱ  

ᶱ VBATᴓ Ї ᶱᶱ Ѓ1.8~3.6VЄЇῪ LDO֥ Ὺ

ᵲ ɼ 

ᶱ Ґ ɼ 

 

ADC

DAC

Analog Comparator

OPA

VREF

Temperature Sensor

VDDA domain

USB FS PHY

IO Ring

POR/PDR/BOR/LVD

PLL

RCH

Main Regulator

εMLDO)

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

 
 5-1Е ᶱ  

5.2 Ὺ PMU ꜗ  

5.2.1 Ὺ PMU  ב

ԓ ᶱҒ ᵤ ᵩꜗ ɼ 

 ̧ ᵲ ЃRun ModeЄ 

 ̧ ЃSleep ModeЄ 
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 ̧ Ẩ ЃStop ModeЄ 

 ̧ ЃStandby ModeЄ 

 ̧ ЃDeepStandby ModeЄ 

ᵤꜗ Ḫ Ґ Е 

 5-1Еᵤꜗ  

Power Modes  ῇ   

ᵲ  

(Run ModeЄ 

ҏ Ї

ᵲ 
- - 

 

(Sleep ModeЄ 

ҏ Ї

M4

ῗ ЇῚלḦ  

1. PMU_STANDBY_EN=0, 

PMU_MODE[1:0]=00Ї
PMU_BKSRAMOFF=0 

2. EFC_Sys_Mode=0 
3. WFI/WFE 

1. ᴑᵫGPIOҲ  

2. ᴑᵫ Ҳ  

3. ᵣ ЃRESETN, 

IWDTr Є 

Ẩ  

(Stop ModeЄ 

ҏ Ї

ῗ Ї

32Ku  

1. PMU_STANDBY_EN=0, 

PMU_MODE[1:0]=01Ї
PMU_BKSRAMOFF=0 

2. EFC_Sys_Mode=0 

3. M4 SLEEPDEEP =1 

4. WFI WFE 

1. ᴑᵫGPIOҲ  

2. RTC Ҳ ЇRTC

᷾ῇҲ  

3. IWDTr Ҳ

 

4. LPUART 

5. LPTIM0~1  

0 

(Standby0 

ModeЄ 

CORE domain

ЇBBU 

domain҅

Ї32Ku

ɼ
BKSRAM/IWDT/ 
LPTIM/LPUART

 

1. PMU_STANDBY_EN=1, 

PMU_MODE[1:0]=10Ї
PMU_BKSRAMOFF=0 

2. EFC_Sys_Mode=1 

3. M4 SLEEPDEEP =1 

4. WFI WFE 

1. PA0ЇPA2Ї

PC0ЇPC2ЇPC3  

2. RTC Ҳ ЇRTC

᷾ῇҲ  

3. LPTIM0~1  

4. LPUARTЃ PC2

Є 

5. IWDTЃ ᵣ Ҳ

Єꜗ  

6. ᵣ ЃRESETNЄ 

1 

(Standby1 

ModeЄ 

CORE domain

ЇBBU 

domain҅

Ї32Ku

ɼ
BKSRAM/IWDT/ 
LPTIM/LPUART

 

1. PMU_STANDBY_EN=1, 

PMU_MODE[1:0]=10Ї
PMU_BKSRAMOFF=1 

2. EFC_Sys_Mode=1 

3. M4

SLEEPDEEP =1 

4. WFI WFE 

1. PA0ЇPA2Ї

PC0ЇPC2ЇPC3Ї

PC13  

2. RTC Ҳ ЇRTC

᷾ῇҲ  

3. ᵣ ЃRESETNЄ 

0 

(DeepStandby0 

ModeЄ 

CORE domain

ЇBBU 

domain҅

Ї32Ku

Ғ ɼ
BKSRAM/IWDT/ 
LPTIM/LPUART

 

1. PMU_STANDBY_EN=1, 

PMU_MODE[1:0]=11Ї
PMU_BKSRAMOFF=0 

2. EFC_Sys_Mode=1 

3. M4

SLEEPDEEP =1 

4. WFI WFE 

1. PA0ЇPA2Ї

PC0ЇPC2ЇPC3Ї

PC13  

2. ᵣ ЃRESETNЄ 
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Power Modes  ῇ   

1 

(DeepStandby1 

ModeЄ 

CORE domain

ЇBBU 

domain҅

Ї32Ku

Ғ ɼ
BKSRAM/IWDT/
LPTIM/LPUART

 

1. PMU_STANDBY_EN=1, 

PMU_MODE[1:0]=11Ї
PMU_BKSRAMOFF=1 

2. EFC_Sys_Mode=1 

3. M4

SLEEPDEEP =1 

4. WFI WFE 

1. PA0ЇPA2Ї

PC0ЇPC2ЇPC3Ї

PC13  

2. ᵣ ЃRESETNЄ 

 

(Poweroff 

ModeЄ 

 VDDH&VBAT ҏ  

 

Е 

 ̧ BBU domainRTCЇ ᴓ PMU ɼ 

 ̧ Sleep ModeSTOP Mode IOḦ ɼ 

 ̧ Standby* ModeDeepStandby* ModeЇҒ IOḦ Ї ԋ ῇ IOЇῚלIO

ҿHigh-Impedanceɼ 

5.2.2 ᵲ ЃRun modeЄ 

ᵲ ҐЇ Ғ ЇӤ װ ᵤ ᵲ ῗ ҅֙Ғ └ ᵤ

ꜗ ɼ 

5.2.3 ЃSleep modeЄ 

ᵤꜗ ҐЇCPU Ẩ ᵲЇḦ Ҳ ꜗ ɼῚ ᵣ ᴌ

ɼᵤꜗ CPU WFIῇЇת Ҳ ɼ 

5.2.4 Ẩ ЃStop modeЄ 

Ẩ ҐЇ RCH/XTH/PLLẨ ᵲЃRCL/XTLᵤ ᵲЄЇḦ Ҳ

ꜗ ɼῚ ᵣ ᴌ ɼᵤꜗ CPU WFIῇЇת

Ҳ ɼ 

5.2.5 ЃStandby modeЄ 

RTC̔ ᵲЇLPUART/LPTIM0~1 ᵲ Ғ ᵲЇBKSRAM

װ Ғ ɼ 
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5.2.6 ЃDeepStandby modeЄ 

Ὺ ᵤ Ẩ ᵲЇ ᴓ Ḧ ЇBKSRAM װ Ғ

Ḧ ɼ 

5.3  

Е XTL RCLᵲҿ Ї PMU Ғ ɼ 

Е0x40B0_0100 

PMU ∆ ҐЕ 

 5-2ЕPMU ∆  

ẘ    

0x00 PMU_MR PMU  

0x04 PMU_PDWKCR ┼  

0x08 PMU_PUSTCR POWERUP  

0x0C PMU_VDCR PDR/BOR/LVD  

0x14 PMU_SASR ꜡  

0x1C PMU_XTLCR XTL  

0x20 PMU_RCLCR RCL  

0x24 PMU_FCCR ꜗ ┼  

0x28 PMU_FRCR ꜗ ᵣ ┼  

0x50 PMU_CPR Ḧ  

 

5.3.1 PMU ЃPMU_MRЄ 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:9 RSV R 0 Ḧ  

8 VOLTAGE_SEL R/W 0 

MLDO ₴ Е 

0Е 1.1V ₴Ѓ 1.1V trimmingẅЄ 

1Е 0.9V ₴Ѓ 0.9V trimmingẅЄ 

7:5 RSV R 0 Ḧ  

4 STDBY_EN R/W 0 

ЃStandby modeЄ ┼ Е 

0Е  

1Е  
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ᵣ   ᵣẅ  

3 STOP_CLK_SEL R/W 0 

STOP MODEЃẨ Є ┼

Е 

0Е ῇ STOP MODEЇᾨ⅓ └ RCH Ї

RCH ᵲ 

1ЕḦ STOP MODE╦ ᵲ Ғ Ѓ

PLL Є 

2 BKSRAMOFF R/W 0 

BKSRAM ┼ Е 

0ЕBKSRAMɻIWDTɻLPUARTɻLPTIM 0~1Ғ

 

1ЕBKSRAMɻIWDTɻLPUARTɻLPTIM 0~1

 

1:0 PMU_MODE R/W 0 

PMU Е 

2'b00Е ᵲ ЃRun modeЄ 

2'b01ЕẨ ЃStop modeЄ 

2'b10Е ЃStandby / Є 

2'b11Е ЃDeepStandby /

Є 

5.3.2 ┼ ЃPMU_PDWKCRЄ 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31 IO_WK_CLR W - 

PA0/PA2/PC0/PC2/PC3/PC13 

ᵣɼ 

Е ᵣ╦Ї ᾨ ᶕ

ᵣҿ Ї ῴ  1

ᵣɼ 

30 RESETN_WK_FLAG R 0 

RESETN ᵣ ᵣЃ

Standby*&DeepStandby* Ґ ЄЕ 

0ЕҒ RESETN  

1ЕRESETN ( ‟

Ґ)Ї RESETN Ѓ

‟ҐЄ 

Е ᵣ bit[31]  1 ɼ 

29 PC13_WK_FLAG R 0 

PC13 ᵣЃ

Standby*&DeepStandby* Ґ ЄЕ 

0ЕҒ PC13  

1ЕPC13 ( ‟Ґ)Ї

PC13 Ѓ

‟ҐЄ 

Е ᵣ bit[31]  1 ɼ 
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ᵣ   ᵣẅ  

28 PC3_WK_FLAG R 0 

PC3 ᵣЃ

Standby*&Deepstandby* Ґ ЄЕ 

0ЕҒ PC3  

1ЕPC3 ( ‟Ґ)Ї

PC3 Ѓ

‟ҐЄ 

Е ᵣ bit[31]  1 ɼ 

27 PC2_WK_FLAG R 0 

PC2 ᵣЃ

Standby*&DeepStandby* Ґ ЄЕ 

0ЕҒ PC2  

1ЕPC2 ( ‟Ґ)Ї

PC2 Ѓ

‟ҐЄ 

Е ᵣ bit[31]  1 ɼ 

26 PC0_WK_FLAG R 0 

PC0 ᵣЃ

Standby*&DeepStandby* Ґ ЄЕ 

0ЕҒ PC0  

1ЕPC0 ( ‟Ґ)Ї

PC0 Ѓ

‟ҐЄ 

Е ᵣ bit[31]  1 ɼ 

25 PA2_WK_FLAG R 0 

PA2 ᵣЃ

Standby*&DeepStandby* Ґ ЄЕ 

0ЕҒ PA2  

1ЕPA2 ( ‟Ґ)Ї

PA2 Ѓ

‟ҐЄ 

Е ᵣ bit[31]  1 ɼ 

24 PA0_WK_FLAG R 0 

PA0 ᵣЃ

Standby*&DeepStandby* Ґ Є 

0ЕҒ PA0  

1ЕPA0 ( ‟Ґ)Ї

PA0 Ѓ

‟ҐЄ 

Е ᵣ bit[31]  1 ɼ 

23:22 RSV R  - Ḧ  

21 PC13_WKEG R/W 0 

PC13 Е 

0Еҏ  

1ЕҐ  

20 PC3_WKEG R/W 0 

PC3 Е 

0Еҏ  

1ЕҐ  

19 PC2_WKEG R/W 0 

PC2 Е 

0Еҏ  

1ЕҐ  

18 PC0_WKEG R/W 0 

PC0 Е 

0Еҏ  

1ЕҐ  
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ᵣ   ᵣẅ  

17 PA2_WKEG R/W 0 

PA2 Е 

0Еҏ  

1ЕҐ  

16 PA0_WKEG R/W 0 

PA0 Е 

0Еҏ  

1ЕҐ  

15:13 RSV R 0 Ḧ  

12 PC13_WKE R/W 0 

PC13Ҳ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

11 PC3_WKE R/W 0 

PC3Ҳ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

10 PC2_WKE R/W 0 

PC2Ҳ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

9 PC0_WKE R/W 0 

PC0Ҳ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

8 PA2_WKE R/W 0 

PA2Ҳ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

7 LPTIM1_WKE R/W 0 

LPTIM1Ҳ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

6 LPTIM0_WKE R/W 0 

LPTIM0Ҳ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

5 LPUART_WKE RW 0 

LPUARTҲ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

4 IWDT_WKE R/W 0 

IWDTҲ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

3 RTC_TAMP_WKE R/W 0 

RTC TAMPERҲ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

: Ґ PC13  

2 RTC_ALARM_WKE R/W 0 

RTC ALARMҲ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

1 PA0_WKE R/W 0 

PA0 ᵣ ᶕ ᵣЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  

0 RSTN_WKE R/W 0 

ᵣ ᶕ ᵣЃҐ ЄЕ 

0Е Ԑᴌ  

1Е Ԑᴌ  
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5.3.3 POWERUP ЃPMU_PUSTCRЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 007F 

ᵣ   ᵣẅ  

31:7 RSV R 0 Ḧ  

6:0 CNT_VALUE R/W 7'h7F 

MLDO : 

ҿ 128ү 32K Ѓ4ms ЄЇ

װ ҿ 3 ɼ 

5.3.4 PDR/BOR/LVD ЃPMU_VDCRЄ 

ẘ Е0x0C 

ᵣẅЕ0x0000 A701 

ᵣ   ᵣẅ  

31:18 RSV R 0 Ḧ  

17 LVD_INT_EN R/W 0 

LVDҲ ᶕ Е 

0Еῗ  

1Еᶕ  

16 LVD_RST_EN R/W 0 

LVD ᵣᶕ Е 

0Еῗ  

1Еᶕ  

15:12 LVDS R/W 4'hA 
LVD settings 

 5-3 

11:8 BORS R/W 4'h7 
BOR settings 

 5-4 

7:6 PDRS R/W 2'b00 
PDR settings 

 5-5 

5 RSV R 0 Ḧ  

4 
LVD_FILTER_
EN 

R/W 0 

LVD ᶕ ᵣЕ 

0Е  

1Еᶕ Ѓ2ү 32K Є 

3 RSV R/W 0 Ḧ  

2 LVD_EN R/W 0 

LVDᵤ ᶕ Е 

0ЕҒ  

1Е  

1 BOR_EN R/W 0 

BOR ᵣ ┼ Е 

0ЕҒ BOR ЇҒ֥ ᵣ 

1Е BOR Ї ֥ ᵣ 

Еᶕ Ҳ ᵣ ҿ 1Ї BOR

ᵣꜗ ɼ 

0 PDR_EN R/W 1 

ᵣ ┼ Е 

0ЕҒ ЇҒ֥ ᵣ 

1Е Ї ֥ ᵣ 

Е ᵲ ᵣ ҅ ҿ 1ɼḷ ҿ 0Ї

ɼ 
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 5-3ЕLVDЃVDTЄSettings 

Parameter Symbol Condition Min Typ Max Unit 

Operation 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 

 

 5-4ЕBOR Settings 

Parameter Symbol Condition Min Typ Max Unit 

Operation 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 

 

 5-5ЕPDR Settings 

Parameter Symbol Condition Min Typ Max Unit 

Operation 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 
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Parameter Symbol Condition Min Typ Max Unit 

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

PDRS[1:0] = 11 - 0.1 - V 

5.3.5 ꜡ ЃPMU_SASRЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0234 

ᵣ   ᵣẅ  

31:14 RSV R 0 Ḧ  

13 LVD_FLAG R/W 0 

LVD ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

Е ᵣ RST_FLAG_CLRᵣ  1

ɼ LVD ᵣ PMU ɼ 

12 BOR_FLAG R/W 0 

BOR ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

Е ᵣ RST_FLAG_CLRᵣ  1

ɼ BOR ᵣ PMU  

11 RSV R 0 Ḧ  

10 XTL_RSTN_FLAG R 0 

XTL ᵣЕ 

0Е  

1Е  

Е 

1Є ᵣ RST_FLAG_CLRᵣ  1  

2ЄXTL ꜗ Ї XTLᵲҿ

BBU ɼ ᵣ

꜠⅓ └ RCLɼ ᴰᵲҿҲ Ḫ

└ CPU Ї RTC TAMPERҲ ΐ ҅

үҲ  

9 CORE_PDN_FLAG R/W 1 

CORE ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

Е ᵣ RST_FLAG_CLRᵣ  1  

8 PDR_FLAG R/W 0 

PDR ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

Е ᵣ RST_FLAG_CLRᵣ  1  

7 RST_FLAG_CLR W 0 

ᵣ ᵣЕ 

0ЕҒ  

1Е ᵣ ᵣ 

6 XTL_DT_EN R/W 0 

XTL ᶕ ┼ᵣЕ 

0ЕҒᶕ ꜗ  

1ЕXTL ꜗ ᶕ  

5 LVD_PMU_EN R/W 1 

LVD ᵣḪ װ ᵣ PMU Е 

0ЕҒ ᵣ PMU  

1Е װ ᵣ PMU  
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ᵣ   ᵣẅ  

4 BOR_PMU_EN R/W 1 

BOR ᵣḪ װ ᵣ PMU Е 

0ЕҒ ᵣ PMU  

1Е װ ᵣ PMU  

3 
EFC_LOW_VDD_E
N 

R/W 0 

ᵤ ┼ᵣɼ 

0Еᵤ  

1Еᵤ ᶕ  

2:1 RSV R/W 2'b10 Ḧ  

0 BAT_SEL R/W 0 

꜡ ЃVoltage BatteryЄ

Е 

0Е ꜡ ᶱ Ѓ ҅үӀ

ᶱ Є 

1Е ꜡ ᶱ Ѓ 2ү

ᶱ Єɼ 

VDDH Ї ᵣ PDR_EN

ҿ 1ɼ Ӏ꜠ ῇᵤꜗ

Ї VDDH ЇPDR_EN ҿ

0ɼ 

 

5.3.6 XTL ЃPMU_XTLCRЄ 

ẘ Е0x1C 

ᵣẅЕ0x0000 9240 

ᵣ   ᵣẅ  

31:17 RSV R 0 Ḧ  

15:13 ISET R/W 3'b100 Oscillator current 

12:10 RSET R/W 3'b100 Bias resistance 

9:7 GSET R/W 3'b100 Gain of oscillator 

6:4 FBRSET R/W 3'b100 Feedback resistance 

3:2 RSV R 0 Ḧ  

1 XTL_EN R/W 0 

XTLᶕ : 

0ЕҒᶕ  

1Еᶕ  

0 LSCLK_SEL R/W 0 

ᵤ : 

0Е RCL 

1Е XTL 

 

5.3.7 RCL ЃPMU_RCLCRЄ 

ẘ Е0x20 

ᵣẅЕ0xXXXX XXXX 
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ᵣ   ᵣẅ  

31:1 RSV - 0xXXXX XXXX Ḧ  

0 RCL_PD R/W 0 

RCL ῗ Е 

0ЕRCL  

1ЕRCLῗ ЃҒ ῗ Є 

ЕRCLӤ Ὶל ┼ɼ

Ѓdeep standbyЄ ҐЇ ꜠ῗ

RCLɼ ꜠ RCLɼ 

 

5.3.8 ꜗ ┼ ЃPMU_FCCRЄ 

ẘ Е0x24 

ᵣẅЕ0x0000 004F 

ᵣ   ᵣẅ  

31:7 RSV R 0 Ḧ  

6 RTCEN R/W 1 

RTC ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

5:4 RSV R 0 Ḧ  

3 LPTIM1EN R/W 1 

LPTIM1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

2 LPTIM0EN R/W 1 

LPTIM0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

1 IWDTEN R/W 1 

IWDT ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

0 LPUARTEN R/W 1 

LPUART ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

5.3.9 ꜗ ᵣ ┼ ЃPMU_FRCRЄ 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:7 RSV R 0 Ḧ  

6 RTCRST R/W 0 

RTC ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

5:4 RSV R 0 Ḧ  
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ᵣ   ᵣẅ  

3 LPTIM1RST R/W 0 

LPTIM1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

2 LPTIM0RST R/W 0 

LPTIM0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

1 IWDTRST R/W 0 

IWDT ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

0 LPUARTRST R/W 0 

LPUART ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

5.3.10 Ḧ ЃPMU_CPRЄ 

ẘ Е0x50 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV R 0 Ḧ  

15:0 CONFIGEN R/W 0 

Ḧ Е 

  16'hABCDЇᶕ PMU   ᵲɼ ᶕ

PMU ῗ   ᵲɼ 

  16'h459EЇῗ PMU   ᵲɼ 
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6 ᵣ ЃRCMЄ 

6.1 ᾣЃClock LogicЄ 

SYS PLL

̂PLL0)

AHB_DIV

APB0_DIV

APB1_DIV

XTH

HCLK(SYS_CLK)
M4/AHB

APB0
PCLK0

PCLK1
APB1

clk_pll
12M/24M/48M clk_sys_pre

USB20 FS 

Device

CLK32K

RCOSC 48M

(RCH)

Audio PLL

̂PLL1) I2S_DIV

(AUDIO)
I2S0/1

XTL32K

(XTL)

XTAL32K

RCOSC 32K

(RCL)

RCL32K

APB2_DIV

APB3_DIV

PCLK2

PCLK3

APB2

APB3

RCH_DIV

(1/2/4) 

USB_SDIO_DIV

SDIO

RTC

LPTIMx

LPUART

IWDT

PLLSRC

QSPI

HCLK

TIM1/2/3/4/11/12/13

TIM0/7/8/9/10

PCLK1

PCLK2

HCLK

AHB_CLK

PCLK2

 
 6-1Е ᾣ 
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4ү Е 

 ̧ ҅ү ҿ48MHz Ὺ RCH  

 ̧ ҅ү ҿ32KHzῪ RCL 

 ̧ ҅ү ҿ32.768KHzᵩ XTL 

 ̧ ᵩ XTH 

Ὺ 2үPLLЇ ᶱ ɻ USB ɼ 

┼ ᾣ ᶱԋ҅ ∆ ꜗ Ї ҅үῪ 48M RC (RCH)ɻ҅ү

ᵩ (XTH)ɻ҅үῪ 32K RC (RCL)ɻ҅ү ᵤ ᵩ

(XTL)ɻҩү (PLL)ɻ҅үXTH ɻ ⅎ ɻ

ɼ 

AHBɻAPBɻCortexÊ-M4 (SYS_CLK)Ї װ XTHɻRCHɻ

PLLᵤ 32KHzRCL/XTLɼ ᵤ ЃRCL XTLЄЇ

(RTC)ᶕ RCL XTLᵲҿ ɼ 

Е 

 ̧ Ї PLL ⅎ ɼ 

 ̧ EMC Ҫ Ѓ ЄЇ PLL ꜗ ɼ 

6.2 ᵣ ᾣЃReset LogicЄ 

ᵣ ┼ ԑ ┼ Е 

 ̧ ᵣ 

 ̧ ᵣ 

6.2.1 ᵣ 

ᵣ Ӑҿ‡ ᵣЇῚ ᵣ ԋ ᴓ ɼ ᵣ ᵣ ԋ ᴓ Ӑ

Ὶᵯ ⅎЇ Ὺ IPɼ ᴓ ᵣ ᵣ ᴓ ɼ ᵣ Ḫ ɻῪ

Ԑᴌ ᵣ ɼ 

Ґᴑ҅Ԑᴌװ Ї ֥ ᵣЕ 

 ̧ ҏ / ᵣЃPOR/PDRrЄ 

 ̧ ᵣЃBOR ᵣЄ 

 ̧ ה Ҳ Ὺ ᵣ ֥  

ᵣᵲ ԓ ᴓ װ ɼ ᵣҿᵤ Ї Ὺ LDO ‼‼

ᶱ Core Ѓ 1.1VЄ Ї ᵣ ҿ ɼ ᵣῇ Ỵ

0xXXXX_0004ɼ 
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6.2.2 ᵣ 

Ґᴑ҅Ԑᴌװ Ї ֥ ᵣЕ 

 ̧ ҏ ᵣЃPORЄ 

 ̧ ᵣЃRESETNЄ 

 ̧ M4 ЃWWDT_RSTNЄ 

 ̧ ЃIWDT_RSTNЄ 

 ̧ CortexÊ-M4 Ҳ ᵣ ┼ Ҳ SYSRESETREQᵣ ó1ô 

ᵣ ᵣ ԋ ᴓ Ӑ Ὶᵯ ⅎЇ Ὺ IPɼ 

֥ 7ү ᵣḪ Ї ҿᵤ Ї ү ᵣḪ װ CPU Ї

ᴰ ᵣЇ ЃPCЄᴰ ᵣ 0x00000000ɼ 

 6-1Е ᵣḪ  

ᵣḪ    

RESETN ᵤ Ὴ ᴌ ᵣ Ї ᵣ ү ( BBU )ɼ 

POR_RSTN ᵤ 1.1Vҏ ᵣЇ ᵣ ү ɼ 

BOR_RSTN ᵤ ᵣЇ ᵣ ү ɼ 

SOFT_RSTN ᵤ Ὴ ᵣ ┼ Ї ᵣ ɼ 

IWDT_RSTN ᵤ ᵣЇ ᵣ ɼ 

WWDT_RSTN ᵤ ᵣЇ ᵣ ɼ 

Block reset signals ᵤ ᵣ ү ɼ 

 

 6-2Е ᵣ  

ᵣ  ֥ ᴌ 

ҏ ᵣЃPOR&PDRЄ VDDHЃ1.8~3.6VЄҏ Ὺ CORE ҏ  

RESETN ᵣ RESETN ῇᵤ  

ᵣЃBORЄ VDDH ᵤԓ VBOR  

ᵤ ᵣЃLVDЄ VDDH ᵤԓ LVD  

ᵣЃWWDTЄ - 

ᵣЃIWDTЄ - 

ᵣ 
֥ ᵣЇῪ Ԑᴌ

ה ᵣ  

ᴌ ᵣ - 

Ẩ ᵣ Ẩ ֥ ᵣ 

 

6.3  

Е0x40B0_1000 
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 6-3ЕRCM ∆  

ẘ    

0x000 RCM_CR0 ┼ 0 

0x008 RCM_PLL0CFGR0 PLL0 0 

0x00C RCM_PLL0CFGR1 PLL0 1 

0x010 RCM_PLL0CFGR2 PLL0 2 

0x014 RCM_PLL1CFGR0 PLL1 0 

0x018 RCM_PLL1CFGR1 PLL1 1 

0x01C RCM_PLL1CFGR2 PLL1 2 

0x020 RCM_PLLTSR PLL  

0x030 RCM_CFGR0 0 

0x034 RCM_CFGR1 1 

0x040 RCM_CIFR Ҳ  

0x044 RCM_CIER Ҳ ᶕ  

0x060 RCM_AHBCKENR AHB ᶕ  

0x064 RCM_AHB0CKENR AHB0 ᶕ  

0x068 RCM_AHB1CKENR AHB1 ᶕ  

0x06C RCM_APB0CKENR APB0 ᶕ  

0x070 RCM_APB1CKENR APB1 ᶕ  

0x074 RCM_APB2CKENR APB2 ᶕ  

0x078 RCM_APB3CKENR APB3 ᶕ  

0x07C RCM_AHBRSTR AHB ᵣ ┼  

0x080 RCM_AHB0RSTR AHB0 ᵣ ┼  

0x084 RCM_AHB1RSTR AHB1 ᵣ ┼  

0x088 RCM_APB0RSTR APB0 ᵣ ┼  

0x08C RCM_APB1RSTR APB1 ᵣ ┼  

0x090 RCM_APB2RSTR APB2 ᵣ ┼  

0x094 RCM_APB3RSTR APB3 ᵣ ┼  

0x098 RCM_SOFTRSTR ᴌ ᵣ  

0x0E0 RCM_RFR ᵣ  

0x0E4 RCM_EXRSTFER ᵣ ᶕ  

0x0F0 RCM_RCMPR RCM  Ḧ  

 

6.3.1 ┼ 0ЃRCM_CR0Є 

Е0x000 

ᵣẅЕ0x0020 0421 

ᵣ   ᵣẅ  

31:29 RSV R 0 Ḧ  
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ᵣ   ᵣẅ  

28 PLLSRC R/W 0 

PLL0/PLL1 ῇ Е 

0Е RCHᵲҿ PLL0/PLL1 ῇ  

1Е XTHᵲҿ PLL0/PLL1 ῇ  

Е PLL0/PLL1Ғ ᵲ ɼ 

27 PLL1STB R 0 

PLL1ЃAudio Є ᵣЕ 

0ЕҒ  

1Е  

26 PLL1EN R/W 0 

PLL1ЃAudio Єᶕ Ḫ Е 

0Еῗ  

1Еᶕ  

25 PLL0STB R 0 

PLL0 ᵣЕ 

0ЕҒ  

1Е  

24 PLL0EN R/W 0 

PLL0ᶕ Ḫ Е 

0Еῗ  

1Еᶕ  

23:22 XTH_SF R/W 0 

XTH ЃSF0, SF1ЄЕ 

2'b00Е1MHz~4MHz 

2'b01Е4.1MHz~12MHz 

2'b10Е12.1MHz~24MHz 

2'b11Е24.1MHz~48MHz 

21:20 XTHSS R/W 2'b10 

XTH Е 

2'b00Е4096ү  

2'b01Е16384ү  

2'b10Е32768ү  

2'b11Е65535ү  

19 RSV R 0 Ḧ  

18 XTH_BYP R/W 0 

ᵩ XTH Ḫ Е 

1ЕҒ ᵩЇ ה ῇ  

0Еה XTH ₴  

17 XTH_STB R 0 

ᵩ XTH ᵣЕ 

1Е  

0Е  

16 XTH_EN R/W 0 

ᵩ ЃXTHЄ ᶕ Е 

0Еῗ  

1Еᶕ  

15:14 XTH_SFRB R/W 0 

XTH ẅ ɼ 

Ḫ Ї ῗ ҐЕ 

00Е500kɋ 

01Е100kɋ 

1XЕHiZ 

13:11 RSV R  - Ḧ  

10 RCH_STB R 1 

Ὺ RCH ᵣЕ 

1Еש RCH Ї װ Ὺ

ᶕ  

0Еש RCH ЇҒ װ Ὺ

ᶕ  
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ᵣ   ᵣẅ  

9:8 RCHSS R/W 2ôb00 

Ὺ RCH Е 

11Е256ү  

10Е64ү  

01Е16ү  

00Е4ү  

ЕSTOP modeẅ Їꜘ

ɼ 

7:6 RSV R 0 Ḧ  

5:4 XTLSS R/W 2ôh2 

ᵤ XTL Е 

2'b00Е1024ү  

2'b01Е4096ү  

2'b10Е16384ү  

2'b11Е32768ү  

3 XTH_RST_INT_EN R/W 0 

XTH ᵣ Ҳ ᶕ ᵣЕ 

0Е XTH ֥ ᵣ Ҳ  

1Е ֥ ᵣ Ҳ  

Е Ғᴰ XTH ᵣ

ɼ   0 ẅЇ XTH

Ẩ Ҳ ɼ 

2 XTH_STOP_SEL R/W 0 

XTH ᵣЕ 

0Е ֥ Ҳ  

1Е ֥ ᵣ 

Е Ғᴰ XTH ᵣ

ɼ   0 ẅɼ 

1 XTH_MEN R/W 0 

XTH ᶕ Е 

0Е  

1Еᶕ  

0 RCH_EN R/W 1 

Ὺ RCHᶕ Ḫ Е 

0Еῗ  

1Еᶕ  

Е ῇ standby

DeepStandby ЇRCH ᴰ ꜠ῗ

ɼ 

 

6.3.2 PLL0 0ЃRCM_PLL0CFGR0Є 

Е0x008 

ᵣẅЕ0x0001 0388 

ᵣ   ᵣẅ  

31:21 SSRATE R/W 0  

20:15 PLL0_DM R/W 6'h2 PLL0_DMḪ  

14:5 PLL0_DN R/W 10'h1C PLL0_DNḪ Е ῇẅ ԓ ԓ 16. 

4:2 PLL0_DP R/W 3'h2 PLL0_DPḪ  
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ᵣ   ᵣẅ  

1 PLL0_BYP R/W 0 

PLL0 Bypass ┼Ḫ Е 

0Е ה PLL VCO  

1Е PLL VCO Їה REF CLK  

0 PLL0_CFGEN R/W 0 

PLL0 ᶕ Ḫ Ѓ ЄЕ 

0Е  

1Е  

ЕPLL Їᶕ ᵣЇ PLL

⅓ PLL ɼ 

Е 

1.  ԓ ⅎ ЇPLL0₴ ῎ ҐЕ 

fCLKO = frefclk * PLL0_DN / (PLL0_DM * PLL0_DP) 

2.  ԓ ⅎ ЇPLL0 ₴ ῎ ҐЕ 

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

3. ῎ҏҩүװ  Їf refclk  * PLL0_DN/PLL0_DMẅ ԓ 300MHzЇ ԓ 600MHzɼ 

6.3.3 PLL0 1ЃRCM_PLL0CFGR1Є 

Е0x00C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:26 RSV R 0 Ḧ  

25:24 SSC_MODE R/W 0 

PLL0 : 

2'b00ЕҐ  

2'b01ЕҲ  

2'b10Еҏ  

2'b11ЕḦ  

23:0 SLOPE R/W 0 PLL0 Slope  

6.3.4 PLL0 2ЃRCM_PLL0CFGR2Є 

Е0x010 

ᵣẅЕ0x0800 0000 

ᵣ   ᵣẅ  

31:30 RSV R 0 Ḧ  

29:26 COUNT R/W 4'h2 

PLL ┼Ḫ  

COUNT[0]Еdither ᶕ ᵣЃ 1Їditherꜗ

Є 

COUNT[1]ЕPLL ⅎ ᵣ ┼

Ѓ1Е ⅎ ᵣЇ0Е ⅎ ᵣ

Єɼ Ї ᵣ  0ɼ 

COUNT[3:2]ЕḦ  
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ᵣ   ᵣẅ  

25:24 MODE R/W 0 

ᵲ Е 

2'b00Е  

2'b01Е  

2'b10Е  

2'b11ЕḦ  

23:0 FRAC R/W 0 PLL0 ⅎ  

6.3.5 PLL1 0ЃRCM_PLL1CFGR0Є 

Е0x014 

ᵣẅЕ0x0001 0390 

ᵣ   ᵣẅ  

31:21 SSRATE R/W 0  

20:15 PLL1_DM R/W 6'h2 PLL1_DMḪ  

14:5 PLL1_DN R/W 10'h1C PLL1_DNḪ Е ῇẅ ԓ ԓ 16ɼ 

4:2 PLL1_DP R/W 3'h4 PLL1_DPḪ  

1 PLL1_BYP R/W 0 

PLL1 Bypass ┼Ḫ Е 

0Е ה PLL VCO  

1Е PLL VCO Їה REF CLK ɼ 

0 PLL1_CFGEN R/W 0 

PLL1 ᶕ Ḫ Ѓ ЄЕ 

0Е  

1Е  

ЕPLL Їᶕ ᵣЇ PLL

⅓ PLL  

Е ԓ ⅎ ЇPLL1 ₴ ῎ ҐЕ 

fCLKO=frefclk * PLL1_DN/(PLL1_DM * PLL1_DP) 

6.3.6 PLL1 1ЃRCM_PLL1CFGR1Є 

Е0x018 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:26 RSV R 0 Ḧ  

25:24 SSC_MODE R/W 0 

PLL1 Е 

2'b00ЕҐ  

2'b01ЕҲ  

2'b10Еҏ  

2'b11ЕḦ  

23:0 SLOPE R/W 0 PLL1 Slope  
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6.3.7 PLL1 2ЃRCM_PLL1CFGR2Є 

Е0x01C 

ᵣẅЕ0x0800 0000 

ᵣ   ᵣẅ  

31:30 RSV R 0 Ḧ  

29:26 COUNT R/W 4'h2 

PLL ┼Ḫ  

COUNT[0]Еdither ᶕ ᵣЃ 1Їditherꜗ Є 

COUNT[1]ЕPLL ⅎ ᵣ ┼ Ѓ1Е

ⅎ ᵣЇ0Е ⅎ ᵣ Єɼ

Ї ᵣ  0ɼ 

COUNT[3:2]ЕḦ  

25:24 MODE R/W 0 

ᵲ Е 

2'b00Е  

2'b01Е  

2'b10Е  

2'b11ЕḦ  

23:0 FRAC R/W 0 PLL1 ⅎ  

6.3.8 PLL ЃRCM_PLLTSRЄ 

Е0x020 

ᵣẅЕ0x0000 2EE0 

ᵣ   ᵣẅ  

31:17 RSV R 0 Ḧ  

16 PLL_LT_EN R/W 0 

PLL ₴ Е 

0Е ᴌ PLL0STB PLL1STB

⅓ └ PLLЃ ᴌ Є 

1ЕPLL ₴ ԓ  

Е STOP MODE PLL

Ї Ḧ PLL Ї ᵣ

ҿ 1ɼ 

15:0 PLL_LT R/W 16'h2EE0 

PLL Lock Е 

16'h2EE0 (16'd12000) PLL LOCK

0.5msЃ 24MHz Є 

6.3.9 0ЃRCM_CFGR0Є 

Е0x030 

ᵣẅЕ0x0900 8040 
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ᵣ   ᵣẅ  

31:28 I2S_DIV R/W 0 

I2S_MCLK ⅎ Ѓ ԓ Audio PLLЄЕ 

4'b0xxxЕҒⅎ  

4'b1000Е2ⅎ  

4'b1001Е4ⅎ  

4'b1010Е8ⅎ  

4'b1011Е16ⅎ  

4'b1100Е32ⅎ  

4'b1101Е64ⅎ  

4'b1110Е128ⅎ  

4'b1111Е256ⅎ  

27:24 APB3_DIV R/W 4'b1001 

APB3 ⅎ Ѓ ԓ AHB ЄЕ 

4'b0xxxЕҒⅎ  

4'b1000Е2ⅎ  

4'b1001Е4ⅎ  

4'b1010Е8ⅎ  

4'b1011Е16ⅎ  

4'b1100Е32ⅎ  

4'b1101Е64ⅎ  

4'b1110Е128ⅎ  

4'b1111Е256ⅎ  

23:20 APB2_DIV R/W 0 

APB2 ⅎ Ѓ ԓ AHB ЄЕ 

4'b0xxxЕҒⅎ  

4'b1000Е2ⅎ  

4'b1001Е4ⅎ  

4'b1010Е8ⅎ  

4'b1011Е16ⅎ  

4'b1100Е32ⅎ  

4'b1101Е64ⅎ  

4'b1110Е128ⅎ  

4'b1111Е256ⅎ  

19:16 APB1_DIV R/W 0 

APB1 ⅎ Ѓ ԓ AHB ЄЕ 

4'b0xxxЕҒⅎ  

4'b1000Е2ⅎ  

4'b1001Е4ⅎ  

4'b1010Е8ⅎ  

4'b1011Е16ⅎ  

4'b1100Е32ⅎ  

4'b1101Е64ⅎ  

4'b1110Е128ⅎ  

4'b1111Е256ⅎ  

15:12 APB0_DIV R/W 4'b1000 

APB0 ⅎ Ѓ ԓ AHB ЄЕ 

4'b0xxxЕҒⅎ  

4'b1000Е2ⅎ  

4'b1001Е4ⅎ  

4'b1010Е8ⅎ  

4'b1011Е16ⅎ  

4'b1100Е32ⅎ  

4'b1101Е64ⅎ  

4'b1110Е128ⅎ  

4'b1111Е256ⅎ  
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ᵣ   ᵣẅ  

11:8 AHB_DIV R/W 0 

AHB ⅎ Ѓ ԓ clk_sys_pre ЄЕ 

4'b0xxxЕҒⅎ  

4'b1000Е2ⅎ  

4'b1001Е4ⅎ  

4'b1010Е8ⅎ  

4'b1011Е16ⅎ  

4'b1100Е32ⅎ  

4'b1101Е64ⅎ  

4'b1110Е128ⅎ  

4'b1111Е256ⅎ  

7:6 RCH_DIV R/W 2'b01 

Ὺ RCHⅎ Е 

ҏ RCHЃ48MHzЄ 4ⅎ Ї֥

12MHz ɼ 

2'b00Е1ⅎ  

2'b01Е2ⅎ  

2'b10Е3ⅎ  

2'b11Е4ⅎ  

Е ᵲ 24MHz ɼ 

5 I2S_SRC R/W 0 

I2S Е 

0ЕPLL1 (AUDIO PLL) ₴ᵲҿ I2S  

1Е I2S_MCLK ῇ ᵲҿ I2S  

4 RSV R 0 Ḧ  

3:2 SYS_SWS R 2'b00 

⅓ Е 

2'b00Е RCH ᵲҿ  

2'b01Е XTH ᵲҿ  

2'b10Е PLL0 ₴ ᵲҿ  

2'b11Е 32kHzᵤ ЃRCL XTLЄᵲҿ

 

Е XTH Ї⅓ └ RCH ‟ 

1:0 SYS_SW R/W 2'b00 

⅓ Е 

2'b00Е RCH ᵲҿ  

2'b01Е XTH ᵲҿ  

2'b10Е PLL0 ₴ ᵲҿ  

2'b11Е 32kHzᵤ ЃRCL XTLЄᵲҿ

 

6.3.10 1ЃRCM_CFGR1Є 

Е0x034 

ᵣẅЕ0xFF06 2002 

ᵣ   ᵣẅ  

31:28 USART7_DIV R/W 4ôhF 

USART7ⅎ Ѓ ԓ PCLK2 ЄЕ 

4ôb0000ЕḦ  

4ôb0001Е2 ⅎ  

éé 

4ôb1111Е16ⅎ  
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ᵣ   ᵣẅ  

27:24 USART6_DIV R/W 4ôhF 

USART6ⅎ Ѓ ԓ PCLK0 ЄЕ 

4ôb0000ЕḦ  

4ôb0001Е2 ⅎ  

éé 

4ôb1111Е16ⅎ  

23 USART7_CLK_SEL R/W 0 

USART7 slow clock Е 

0Е RCL/XTLᵤ  

1Е pclk2  

22 USART6_CLK_SEL R/W 0 

USART6 slow clock Е 

0Е RCL/XTLᵤ  

1Е pclk0  

21 TIM_CLK_SEL2 R/W 0 

TIM0/7/8/9/10 Е 

0ЕTIM0/7/8/9/10 apb2_clk 

1ЕTIM0/7/8/9/10 SYSPLLɼ 

Е ҿ 1, 

apb2_clk=HCLK=SYSPLL/2Ї 

SYSPLL 336MHz,∑

apb2_clk=HCLK=168MHz,TIM0/7/8/9/10

ῇ 336MHz 

20 TIM_CLK_SEL1 R/W 0 

TIM1/2/3/4/11/12/13 .TIM5/6

҅ ҿ apb1_clkЕ 

0ЕTIM1/2/3/4/11/12/13

apb1_clk. 

1ЕTIM1/2/3/4/11/12/13

SYSPLLɼ 

Е ҿ 1, 

apb1_clk=HCLK=SYSPLL/2Ї 

SYSPLL 336MHz,∑
apb1_clk=HCLK=168MHz,TIM1/2/3/4/11/12/

13 ῇ 336MHzЃTIM5/6 Є 

19 RSV R 0 Ḧ  

18:16 
USB_SDIO_DIV 

Ѓ48M_DIVЄ 
R/W 3'b110 

USB SDIO ᵲ ⅎ

Ѓ USB Ї ⅎ Ї

֥ 48MHz ЄЕ 

3'b000ЕҒⅎ  

3'b001Е2ⅎ  

3'b010Е3ⅎ  

3'b011Е4ⅎ  

3'b100Е5ⅎ  

3'b101Е6ⅎ  

3'b110Е7ⅎ  

3'b111Е8ⅎ  

Е ԓ USBЇSDIO  

15 RSV R 0 Ḧ  
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ᵣ   ᵣẅ  

14:12 MCO1_DIV R/W 3'b010 

MCO1ⅎ Е 

3'b000ЕҒⅎ  

3'b001Е2ⅎ  

3'b010Е4ⅎ  

3'b011Е8ⅎ  

3'b100Е16ⅎ  

3'b101Е32ⅎ  

3'b110Е64ⅎ  

3'b111Е128ⅎ  

11 RSV R 0 Ḧ  

10:8 MCO1 R/W 3'b000 

MCO1 ₴Е 

3'b000Е RCH_DIV Ѓ

24MHzЄ ₴└MCO1 ЃPC9Є 

3'b001Е XTH ₴└MCO1

(PC9) 

3'b010Е ᵤ ЃRCL XTLЄ

₴└ MCO1 (PC9) 

3'b011Е XTL ₴└MCO1

(PC9) 

3'b100Е PLL0 ₴└MCO1

(PC9) 

3'b101Е PLL1 ₴└MCO1

(PC9) 

3'b110ЕḦ  

3'b111Е AHB ₴└MCO1

(PC9) 

7 RSV R 0 Ḧ  

6:4 MCO0_DIV R/W 3'b000 

MCO0ⅎ Е 

3'b000ЕҒⅎ  

3'b001Е2ⅎ  

3'b010Е4ⅎ  

3'b011Е8ⅎ  

3'b100Е16ⅎ  

3'b101Е32ⅎ  

3'b110Е64ⅎ  

3'b111Е128ⅎ  

3 RSV R 0 Ḧ  
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ᵣ   ᵣẅ  

2:0 MCO0 R/W 3'b010 

MCO0 ₴Е 

3'b000Е RCH_DIV Ѓ

24MHzЄ ₴└MCO0 (PA8) 

3'b001Е XTH ₴└MCO0

(PA8) 

3'b010Е ᵤ ЃRCL XTLЄ

₴└ MCO0 (PA8) 

3'b011Е XTL ₴└MCO0

(PA8) 

3'b100Е PLL0 ₴└MCO0

(PA8) 

3'b101Е PLL1 ₴└MCO0

(PA8) 

3'b110ЕḦ  

3'b111Е AHB ₴└MCO0

(PA8) 

6.3.11 Ҳ ЃRCM_CIFRЄ 

Е0x040 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV R 0 Ḧ  

7 CSSF R/W 0 

Ὴ ᵣ.  1 Ҳ ɼ 

0ЕXTH  

1ЕXTH ₴  

6 RSV R 0 Ḧ  

5 PLL1RDYF R/W 0 

PLL1 Ҳ ᵣɼ  1 Ҳ ɼ 

0ЕPLL1 ₴  

1ЕPLL1 ₴  

4 PLL0RDYF R/W 0 

PLL0 Ҳ ᵣɼ  1 Ҳ ɼ 

0ЕPLL0 ₴  

1ЕPLL0 ₴  

3 HSERDYF R/W 0 

ᵩ XTH Ҳ ᵣɼ 

1 Ҳ ɼ 

0ЕXTH  

1ЕXTH  

2 RSV R 0 Ḧ  

1 LSERDYF R/W 0 

ᵤ ᵩ XTL Ҳ ᵣɼ 

1 Ҳ ɼ 

0ЕXTL  

1ЕXTL  

0 RSV R 0 Ḧ  

6.3.12 Ҳ ᶕ ЃRCM_CIERЄ 

Е0x044 
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ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV R 0 Ḧ  

7 CSSIE R/W 0 

Ὴ ЃXTH ЄҲ ᶕ ᵣЕ 

0ЕҲ  

1ЕҲ ᶕ  

6 RSV R 0 Ḧ  

5 PLL1RDYIE R/W 0 

PLL1 Ҳ ᶕ ᵣЕ 

0ЕҲ  

1ЕҲ ᶕ  

4 PLL0RDYIE R/W 0 

PLL0 Ҳ ᶕ ᵣЕ 

0ЕҲ  

1ЕҲ ᶕ  

3 HSERDYIE R/W 0 

ᵩ XTH Ҳ ᶕ ᵣЕ 

0ЕҲ  

1ЕҲ ᶕ  

2 RSV R 0 Ḧ  

1 LSERDYIE R/W 0 

ᵤ ᵩ XTL Ҳ ᶕ ᵣЕ 

0ЕҲ  

1ЕҲ ᶕ  

0 RSV R 0 Ḧ  

6.3.13 AHB ᶕ ЃRCM_AHBCKENRЄ 

Е0x060 

ᵣẅЕ0x0001 0700 

ᵣ   ᵣẅ  

31:18 RSV R 0 Ḧ  

17 EMCEN R/W 0 

EMC ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

16 QSPIEN R/W 1 

QSPI ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

15:11 RSV R 0 Ḧ  

10 RSV R/W 1 Ḧ  

9 SRAM1EN R/W 1 

SRAM1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

8 SRAM0EN R/W 1 

SRAM0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

7:0 RSV R 0 Ḧ  
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6.3.14 AHB0 ᶕ ЃRCM_AHB0CKENRЄ 

Е0x064 

ᵣẅЕ0x0000 0011 

ᵣ   ᵣẅ  

31:13 RSV R 0 Ḧ  

12 DCMIEN R/W 0 

DCMI ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

11 RSV R 0 Ḧ  

10 EMACEN R/W 0 

EMAC ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

9 RSV R 0 Ḧ  

8 SDIOEN R/W 0 

SDIO ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

7 RSV R 0 Ḧ  

6 DMA1EN R/W 0 

DMA1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

5 DMA0EN R/W 0 

DMA0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

4 CRCEN R/W 1 

CRC ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

3:1 RSV R 0 Ḧ  

0 USBEN R/W 1 

USB (Device) ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

6.3.15 AHB1 ᶕ ЃRCM_AHB1CKENRЄ 

Е0x068 

ᵣẅЕ0x0000 01FF 

ᵣ   ᵣẅ  

31:16 RSV R 0 Ḧ  

15 CORDICEN R/W 0 

CORDIC ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

14 RSV R 0 Ḧ  

13 SHAEN R/W 0 

SHA ┼ ᶕ Е 

0Еῗ  

1Еᶕ  
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ᵣ   ᵣẅ  

12 AESEN R/W 0 

AES ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

11:8 RSV R 0 Ḧ  

7 GPIOHEN R/W 1 

GPIOH ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

6:5 RSV R 0 Ḧ  

4 GPIOEEN R/W 1 

GPIOE ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

3 GPIODEN R/W 1 

GPIOD ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

2 GPIOCEN R/W 1 

GPIOC ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

1 GPIOBEN R/W 1 

GPIOB ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

0 GPIOAEN R/W 1 

GPIOA ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

6.3.16 APB0 ᶕ ЃRCM_APB0CKENRЄ 

Е0x06C 

ᵣẅЕ0x0000 0400 

ᵣ   ᵣẅ  

31:13 RSV R 0 Ḧ  

12 USART6EN R/W 0 

USART6 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

11 UART1EN R/W 0 

UART1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

10 WWDTEN R/W 1 

WWDT ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

9:0 RSV R 0 Ḧ  

6.3.17 APB1 ᶕ ЃRCM_APB1CKENRЄ 

Е0x070 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:21 RSV R 0 Ḧ  

20 SPI0EN R/W 0 

SPI0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

19 RSV R 0 Ḧ  

18 I2C2EN R/W 0 

I2C2 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

17 I2C1EN R/W 0 

I2C1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

16 I2C0EN R/W 0 

I2C0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

15 RSV R/W 0 Ḧ  

14 RSV R 0 Ḧ  

13 DACEN R/W 0 

DAC0/1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

12 TIM13EN R/W 0 

TIM13EN ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

11 TIM12EN R/W 0 

TIM12 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

10 TIM11EN R/W 0 

TIM11EN ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

9 TIM6EN R/W 0 

TIM6 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

8 TIM5EN R/W 0 

TIM5 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

7 TIM4EN R/W 0 

TIM4 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

6 TIM3EN R/W 0 

TIM3 ┼ ᶕ  

0Еῗ  

1Еᶕ  

5 TIM2EN R/W 0 

TIM2 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

4 TIM1EN R/W 0 

TIM1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  
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ᵣ   ᵣẅ  

3 UART5EN R/W 0 

UART5 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

2 UART4EN R/W 0 

UART4 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

1 UART3EN R/W 0 

UART3 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

0 UART2EN R/W 0 

UART2 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

6.3.18 APB2 ᶕ ЃRCM_APB2CKENRЄ 

Е0x074 

ᵣẅЕ0x0000 8000 

ᵣ   ᵣẅ  

31:16 RSV R 0 Ḧ  

15 UART0EN R/W 1 

UART0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

14 USART7EN R/W 0 

USART7 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

13 TIM10EN R/W 0 

TIM10 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

12 TIM9EN R/W 0 

TIM9 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

11 TIM8EN R/W 0 

TIM8 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

10 TIM7EN R/W 0 

TIM7 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

9 TIM0EN R/W 0 

TIM0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

8 SPI3EN R/W 0 

SPI3 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

7 SPI2EN R/W 0 

SPI2 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  
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ᵣ   ᵣẅ  

6 SPI1EN R/W 0 

SPI1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

5 ADC1EN R/W 0 

ADC1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

4 ADC0EN R/W 0 

ADC0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

3:2 RSV R 0 Ḧ  

1 I2S1EN R/W 0 

I2S1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

0 I2S0EN R/W 0 

I2S0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

6.3.19 APB3 ᶕ ЃRCM_APB3CKENRЄ 

Е0x078 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:2 RSV R 0 Ḧ  

1 CAN1EN R/W 0 

CAN1 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

0 CAN0EN R/W 0 

CAN0 ┼ ᶕ Е 

0Еῗ  

1Еᶕ  

6.3.20 AHB ᵣᶕ ЃRCM_AHBRSTRЄ 

Е0x07C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:21 RSV R 0 Ḧ  

20 LOCKUP_EN R/W 0 

M4 LOCKUP ᵣᶕ Е 

0ЕҒᶕ  

1Еᶕ Ѓ lockup ᵣᴰ ᵣ Є 

Е ᵣ ᴰ POR ᵣ ЇῚל

ᵣҒᴰ ᵣ ᵣ ẅ 

19:18 RSV R 0 Ḧ  
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ᵣ   ᵣẅ  

17 EMCRST R/W 0 

EMC ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

16 QSPIRST R/W 0 

QSPI ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

15:10 RSV R 0 Ḧ  

9 SRAM1RST R/W 0 

SRAM1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

8 SRAM0RST R/W 0 

SRAM0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

7:0 RSV R 0 Ḧ  

6.3.21 AHB0 ᵣᶕ ЃRCM_AHB0RSTRЄ 

Е0x080 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:13 RSV R 0 Ḧ  

12 DCMIRST R/W 0 

DCMI ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

11 RSV R 0 Ḧ  

10 EMACRST R/W 0 

EMAC ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

9 RSV R 0 Ḧ  

8 SDIORST R/W 0 

SDIO ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

7 RSV R/W 0 Ḧ  

6 DMA1RST R/W 0 

DMA1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

5 DMA0RST R/W 0 

DMA0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

4 CRCRST R/W 0 

CRC ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

3:1 RSV R 0 Ḧ  

0 USBRST R/W 0 

USB ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  
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6.3.22 AHB1 ᵣᶕ ЃRCM_AHB1RSTRЄ 

Е0x084 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV R 0 Ḧ  

15 CORDICRST R/W 0 

CORDIC ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

14 RSV R 0 Ḧ  

13 SHARST R/W 0 

SHA ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

12 AESRST R/W 0 

AES ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

11:8 RSV R 0 Ḧ  

7 GPIOHRST R/W 0 

GPIOH ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

Е ҲḦ 0 

6:5 RSV R 0 Ḧ  

4 GPIOERST R/W 0 

GPIOE ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

Е ҲḦ 0 

3 GPIODRST R/W 0 

GPIOD ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

Е ҲḦ 0 

2 GPIOCRST R/W 0 

GPIOC ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

Е ҲḦ 0 

1 GPIOBRST R/W 0 

GPIOB ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

Е ҲḦ 0 

0 GPIOARST R/W 0 

GPIOA ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

Е ҲḦ 0 

6.3.23 APB0 ᵣᶕ ЃRCM_APB0RSTRЄ 

Е0x088 
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ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:13 RSV R 0 Ḧ  

12 USART6RST R/W 0 

USART6 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

11 UART1RST R/W 0 

UART1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

10 WWDTRST R/W 0 

WWDT ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

9:0 RSV R 0 Ḧ  

6.3.24 APB1 ᵣᶕ ЃRCM_APB1RSTRЄ 

Е0x08C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:21 RSV R 0 Ḧ  

20 SPI0RST R/W 0 

SPI0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

19 RSV R 0 Ḧ  

18 I2C2RST R/W 0 

I2C2 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

17 I2C1RST R/W 0 

I2C1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

16 I2C0RST R/W 0 

I2C0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

15 RSV R/W 0 Ḧ  

14 RSV R 0 Ḧ  

13 DACRST R/W 0 

DAC ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

12 TIM13RST R/W 0 

TIM13EN ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

11 TIM12RST R/W 0 

TIM12 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

10 TIM11RST R/W 0 

TIM11EN ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  
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ᵣ   ᵣẅ  

9 TIM6RST R/W 0 

TIM6 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

8 TIM5RST R/W 0 

TIM5 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

7 TIM4RST R/W 0 

TIM4 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

6 TIM3RST R/W 0 

TIM3 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

5 TIM2RST R/W 0 

TIM2 ┼ ᵣᶕ  

0ЕҒ ᵣ 

1Е ᵣ  

4 TIM1RST R/W 0 

TIM1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

3 UART5RST R/W 0 

UART5 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

2 UART4RST R/W 0 

UART4 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

1 UART3RST R/W 0 

UART3 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

0 UART2RST R/W 0 

UART2 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

6.3.25 APB2 ᵣᶕ ЃRCM_APB2RSTRЄ 

Е0x090 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV R 0 Ḧ  

15 UART0RST R/W 0 

UART0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

14 USART7RST R/W 0 

USART7 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

13 TIM10RST R/W 0 

TIM10 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  
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ᵣ   ᵣẅ  

12 TIM9RST R/W 0 

TIM9 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

11 TIM8RST R/W 0 

TIM8 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

10 TIM7RST R/W 0 

TIM7 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

9 TIM0RST R/W 0 

TIM0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

8 SPI3RST R/W 0 

SPI3 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

7 SPI2RST R/W 0 

SPI2 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

6 SPI1RST R/W 0 

SPI1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

5 ADC1RST R/W 0 

ADC1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

4 ADC0RST R/W 0 

ADC0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

3:2 RSV R 0 Ḧ  

1 I2S1RST R/W 0 

I2S1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

0 I2S0RST R/W 0 

I2S0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

6.3.26 APB3 ᵣᶕ ЃRCM_APB3RSTRЄ 

Е0x094 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:2 RSV R 0 Ḧ  

1 CAN1RST R/W 0 

CAN1 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  

0 CAN0RST R/W 0 

CAN0 ┼ ᵣᶕ Е 

0ЕҒ ᵣ 

1Е ᵣ  
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6.3.27 ᴌ ᵣ ЃRCM_SOFTRSTRЄ 

Е0x098 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:0 SOFTRST R/W 1 

ᴌ ᵣ Е 

 ῇ 32'hA5A5_4321Їᴰ֥ ҅ ᴌ ᵣЇ ᵣ

CPU AHB/APB ҏ IPɼ ҙ eFlash

Ѓremapҿ 1Єɼ 

Е0Е ᴌ ᵣ 

1Е Ғ ᴌ ᵣ 

 ῇ Е32'hA5A5_4321Е֥ ҅ ᴌ ᵣ 

ῚלẅЕҒ֥ ᴌ ᵣ 

Е҅ Ғᶕ  

6.3.28 ᵣ ЃRCM_RFRЄ 

Е0x0E0 

ᵣẅЕ0x0000 0003 

ᵣ   ᵣẅ  

31:17 RSV R 0 Ḧ  

16 RSTM W 0 

ᵣ ᵣЕ 

0ЕҒ  

1Е ᵣ ᵣ 

15:11 RSV R 0 Ḧ  

10 LOCKUPRSTF R 0 

LOCKUP ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

9 LVDRSTF R 0 

LVD ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

8 SYSSOFTRSTF R 0 

ᴌ ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

7 BORRSTF R 0 

BOR ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

6 XTHRSTF R 0 

XTH Ẩ ꜙ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

5 WWDTRSTF R 0 

ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

4 IWDTRSTF R 0 

ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 
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ᵣ   ᵣẅ  

3 SOFTRSTF R 0 

M4 ᴌ ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

2 PINRSTF R 0 

RESETN ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

1 PORRSTF R 1 

ҏ POR01 ᵣ ᵣЕ 

0Е ᵣ 

1Е ᵣ 

0 RSV R 1 Ḧ  

Е ү POR ᵣɼ 

6.3.29 ᵣ ┼ ЃRCM_EXRSTFERЄ 

Е0x0E4 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV R 0 Ḧ  

0 EXT_FILTER_EN R/W 0 

ᵣ ᶕ ᵣЕ 

1Е ᵣ ᶕ   

0Е ᵣ  

 

6.3.30 RCM Ḧ ЃRCM_RCMPRЄ 

Е0x0F0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 RCMPR R/W 0 

RCM  Ḧ ┼ Е 

  0xA5A5_5A5AЇ ꜠ RCM

 ᶕ Ж  ῚלẅЇῗ ᴂ  ᶕ

ɼ RCM ᵣ Ї

 ῇῚלẅЇװῗ  ᶕ ЇḦ ү

RCM ẅɼ 

Е0Е ᶕ ῗ  

1Е ᶕ  

 ῇ Е32'hA5A5_5A5AЕ ᶕ  

ῚלẅЕ ᶕ ῗ  
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7 I/OЃGPIOЄ 

7.1  

GPIO ῇ ₴ Ї ֙ ꜗלғῚװ ΐ֩Ї ”ԓ

ɼ ֙ Ї װ ᴑ ᵲҿҲ Ḫ ῇɼ  

7.2 Ӏ  

 ̧ ῇ/₴ װ ᴌ  

 ̧ ү ῇ Ҳ  

 ̧ ῇ  

7.3 ꜗ  

7.3.1 GPIOῇ ₴ 

֥ ₴Ḫ Ї ῇḪ ɼ 

7.3.2 GPIOҲ ֥  

ῇḪ Ї֥ Ҳ ɼ ῗ Ї װ ‟Ґ Ҳ ɼ 

7.4  

GPIOA Е0x4500_0000 

GPIOB Е0x4500_0400 

GPIOC Е0x4500_0800 

GPIOD Е0x4500_0C00 

GPIOE Е0x4500_1000 

GPIOH Е0x4500_1C00 

∆ ҐЕ 

 7-1ЕGPIO ∆  

ẘ    

0x00 GPIOx_MODE ꜗ  
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ẘ    

0x04 GPIO_SET ₴ ᵣ  

0x08 GPIO_CLR ₴  

0x0C GPIO_ODATA ₴  

0x10 GPIO_IDATA ῇ  

0x14 GPIO_IEN Ҳ ᶕ  

0x18 GPIO_IS Ҳ  

0x1C GPIO_IBE Ҳ  

0x20 GPIO_IEV Ҳ  

0x24 GPIO_IC Ҳ  

0x28 GPIO_RIS Ҳ  

0x2C GPIO_MIS Ҳ  

0x30 GPIO_DBEN ᶕ  

0x34 GPIO_DBL  

0x38 GPIO_LOCK  

0x3C GPIO_IM ῇ  

0x40 GPIO_PULL ҏҐ  

0x48 GPIO_SR ꜠  

0x4C GPIO_DS ꜠ Ⱶ  

0x50 GPIO_AFL ꜗ ᵤᵣ  

0x54 GPIO_AFH ꜗ ᵣ  

 

Ґװ ב ɼ 

7.4.1 ꜗ  (GPIOx_MODE) 

ẘ Е0x00 

GPIOA ᵣẅ Е0xABFF FFFF 

GPIOB ᵣẅ Е0xFFFF FE8F 

GPIOC/GPIOD/GPIOE/GPIOHᵣẅЕ0xFFFF FFFF 

ᵣ   ᵣẅ  

31:0 MODE R/W 

0xFFFF FFFF 
(GPIOA,GPIOB

) 

32r Ї 2r 1үIO 

PADЖ GPIOꜗ Е 

00Е ῇ  

01Е ₴  

10Е ꜗ  

11Е  
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7.4.2 ₴ ᵣ  (GPIO_SET) 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 SET W 0x0 

16r Ї 1r 1үIOЕ 

0Е ᵲ 

1Е I/Oҿ ₴ Ї ᵣ 1 I/O

ᵣɼ 

 

7.4.3 ₴  (GPIO_CLR) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 CLR W 0x0 

16r Ї 1r 1үIOЕ 

0Е ᵲ 

1Е I/Oҿ ₴ Ї ᵣ 1 I/O

ɼ 

 

7.4.4 ₴  (GPIO_ODATA) 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 ODATA R/W 0x0 

16r Ї 1r 1үIOɼ 

GPIO ҿ ₴ Ї  ᵲᴰ  

Ж ᵲ ₴ẅɼ 

 

7.4.5 ῇ  (GPIO_IDATA) 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  
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ᵣ   ᵣẅ  

15:0 IDATA R 0x0 

16r Ї 1r 1үIO 

GPIO ҿ ῇ Ї

ẅɼ 

 

7.4.6 Ҳ ᶕ  (GPIO_IEN) 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 IEN R/W 0x0 

16r Ї 1r 1үIOЕ 

0Е Ҳ  

1Еᶕ Ҳ  

 

7.4.7 Ҳ  (GPIO_IS) 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 IS R/W 0x0 

16r Ї 1r 1үIOЕ 

0Е  

1Е  

7.4.8 Ҳ  (GPIO_IBE) 

ẘ Е0x1C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 IBE R/W 0x0 

16r Ї 1r 1үIOЕ 

0Е  

1Е  

 

7.4.9 Ҳ  (GPIO_IEV) 

ẘ Е0x20 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 IEV R/W 0x0 

16r Ї 1r 1үIOЕ 

0ЕҐ /u  

1Еҏ /  

 

7.4.10 Ҳ  (GPIO_IC) 

ẘ Е0x24 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 IC W 0x0 

16r Ї 1r 1үIOЕ 

0Е ᵲ 

1Е ῇ1 Ҳ  

 

7.4.11 Ҳ  (GPIO_RIS) 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 RIS R 0x0 

16r Ї 1r 1үIOЕ 

0Е Ҳ : 

1Е Ҳ  

 

7.4.12 Ҳ  (GPIO_MIS) 

ẘ Е0x2C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 MIS R 0x0 

16r Ї 1r 1үIOЕ 

0Е Ҳ ₴└  

1Е Ҳ ₴└  
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7.4.13 ᶕ  (GPIO_DBEN) 

ẘ Е0x30 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 DBEN R/W 0x0 

16r Ї 1r 1үIOЕ 

0ЕҒᶕ ῇ  

1Еᶕ ῇ  

Еᶕ Ї ᶕ 1үIO ῇ

ЇҒ ᶕ үIO ῇ ɼ 

 

7.4.14  (GPIO_DBL) 

ẘ Е0x34 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DBL R/W 0x0 32ᵣ Ї ɼ 

 

7.4.15  (GPIO_LOCK) 

ẘ Е0x38 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 LOCK R/W 0x0 

16r Ї 1r 1үIOЖ ҿ1

IO Ї Ґ ᵣɼ 

ҿGPIO_MODEɻGPIO_IMɻ

GPIO_PULLɻGPIO_SRɻGPIO_DSɻ

GPIO_AFHɻGPIO_AFL 

 

7.4.16 ῇ  (GPIO_IM) 

ẘ Е0x3C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  
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ᵣ   ᵣẅ  

15:0 IM R/W 0x0 

16r Ї 1r 1үIOЇ

GPIOῇ Е 

0ЕCMOS 

1ЕSchmitt trigger 

 

7.4.17 ҏҐ  (GPIO_PULL) 

ẘ Е0x40 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 PE R/W 0x0 

16r Ї 1r 1үIOЇ ᶕ

ҏҐ Е 

0ЕҒᶕ  

1Еᶕ  

15:0 PS R/W 0x0 

16r Ї 1r 1үIOЇ ꜠

Е 

0ЕҐ  

1Еҏ  

 

7.4.18 ꜠  (GPIO_SR) 

ẘ Е0x48 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 SR R/W 0x0 

16r Ї 1r 1үIOЇ

GPIO꜠ Е 

0Е  

1Еᵤ  

 

7.4.19 ꜠ Ⱶ  (GPIO_DS) 

ẘ Е0x4C 

ᵣẅЕ0x5555 5555 
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ᵣ   ᵣẅ  

31:0 DS R/W 0x5555_5555 

32r Ї 2r 1үIOЇ

GPIO₴ ꜠ ⱵЕ 

00Е2mA 

01Е4mA 

10Е8mA 

11Е12mA 

 

7.4.20 ꜗ ᵤᵣ  (GPIO_AFL) 

ẘ Е0x50 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 AFL R/W 0x0 

32r Ї 4r 1үIO(0~7)Ї

GPIO ꜗ Е 

0000Е ꜗ 0 

0001Е ꜗ 1 

0010Е ꜗ 2 

é 

1111Е ꜗ 15 

( AF0~AF15) 

 

7.4.21 ꜗ ᵣ  (GPIO_AFH) 

ẘ Е0x54 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 AFH R/W 0x0 

32r Ї 4r 1үIO(8~15)Ї

GPIO ꜗ Е 

0000Е ꜗ 0 

0001Е ꜗ 1 

0010Е ꜗ 2 

é 

1111Е ꜗ 15 

( AF0~AF15) 

7.5 ᶕ  

7.5.1 ῇ 

1. RCM Ҳᶕ GPIOxɼ 

2. GPIOx_MODE Ї GPIOҿ ῇꜗ ɼ 



UM324xF ῳ  I/OЃGPIOЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  70 

3. ᶕ GPIO_IDATAῇ ɼ 

7.5.2 ₴ 

1. RCM Ҳᶕ GPIOxɼ 

2. GPIOx_MODE Ї GPIOҿ ₴ꜗ ɼ 

3. ᶕ GPIO_SET/GPIO_CLRGPIO_ODATA ₴ ɼ 

7.5.3 Ҳ  

1. RCM Ҳᶕ GPIOxɼ 

2. GPIOx_MODEҿ ῇɼ 

3. ᶕ GPIO_ICҲ װ ᾭ ɼ 

4. GPIO_ISЇ / ɼ 

5. ҐЇ GPIO_IBEЇ ɼ 

6. ҐЇ GPIO_IEVЇ ɼ 

7. ҐЇ GPIO_IEVЇ ɼ 

8. ᶕ GPIO_ICҲ ɼ 

9. GPIO_IENᶕ ᵣҲ ɼ 
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8 Ҳ ┼ ЃNVICЄ 

ARM Cortex-M4 Ҳ ┼ ЃNVICЄ ЃhandlerЄ Ґ

ᴮᾨ ⅎװ ɼ Ї ꜠ ╦ ᵲ Ї Ҳ

ꜙ ЃISRЄ ꜠ Ὶ₴ ɼ 

╦ ᵲ Їה ԋҲ ῇ ɼ Ҳ Ї

Ҳ Ї ╣⁯ԋ ⅓ ᵲ ɼ 

Ҳ Ґ Е 

 8-1ЕCotrex-M4 Ҳ  

IRQ No. Ҳ  Ҳ   

0 WWDT Ҳ  0x0000_0040 

1 LVD LVDҲ  0x0000_0044 

2 RTC_TAMPER RTCῇ Ҳ  0x0000_0048 

3 - Ḧ  - 

4 EFC EFCҲ  0x0000_0050 

5 RCM ᵣҲ  0x0000_0054 

6 EXTI0 EXTI[0]Ҳ  0x0000_0058 

7 EXTI1 EXTI[1]Ҳ  0x0000_005C 

8 EXTI2 EXTI[2]Ҳ  0x0000_0060 

9 EXTI3 EXTI[3]Ҳ  0x0000_0064 

10 EXTI4 EXTI[4]Ҳ  0x0000_0068 

11 DMA0_CH0 DMA ┼ 0 0Ὴ Ҳ  0x0000_006C 

12 DMA0_CH1 DMA ┼ 0 1Ὴ Ҳ  0x0000_0070 

13 DMA0_CH2 DMA ┼ 0 2Ὴ Ҳ  0x0000_0074 

14 DMA0_CH3 DMA ┼ 0 3Ὴ Ҳ  0x0000_0078 

15 DMA0_CH4 DMA ┼ 0 4Ὴ Ҳ  0x0000_007C 

16 DMA0_CH5 DMA ┼ 0 5Ὴ Ҳ  0x0000_0080 

17 DMA0_CH6 DMA ┼ 0 6Ὴ Ҳ  0x0000_0084 

18 DMA0_CH7 DMA ┼ 0 7Ὴ Ҳ  0x0000_0088 

19 ADC0 ADC0Ὴ Ҳ  0x0000_008C 

20 ADC1 ADC1Ὴ Ҳ  0x0000_0090 

21 CAN0 CAN0Ὴ Ҳ  0x0000_0094 

22 CAN1 CAN1Ὴ Ҳ  0x0000_0098 

23 EXTI9~5 EXTI[9:5]Ҳ  0x0000_009C 

24 TIM0_BRK_TIM8 TIM0Ҳ Ҳ TIM8Ὴ Ҳ  0x0000_00A0 

25 TIM0_UP_TIM9 TIM0 Ҳ TIM9Ὴ Ҳ  0x0000_00A4 

26 TIM0_TRG_COM_TIM10 
TIM0 ғ Ҳ

TIM10Ὴ Ҳ  
0x0000_00A8 

27 TIM0_CC TIM0 Ҳ  0x0000_00AC 

28 TIM1 TIM1Ὴ Ҳ  0x0000_00B0 
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IRQ No. Ҳ  Ҳ   

29 TIM2 TIM2Ὴ Ҳ  0x0000_00B4 

30 TIM3 TIM3Ὴ Ҳ  0x0000_00B8 

31 I2C0 I2C0Ὴ Ҳ  0x0000_00BC 

32 I2C1 I2C1Ὴ Ҳ  0x0000_00C0 

34~33 - Ḧ  - 

35 SPI0 SPI0Ὴ Ҳ  0x0000_00CC 

36 SPI1 SPI1Ὴ Ҳ  0x0000_00D0 

37 UART0 UART0Ὴ Ҳ  0x0000_00D4 

38 UART1 UART1Ὴ Ҳ  0x0000_00D8 

39 UART2 UART2Ὴ Ҳ  0x0000_00DC 

40 EXTI15~10 EXTI[15:10]Ҳ  0x0000_00E0 

41 RTC_ALARM RTC Ҳ  0x0000_00E4 

42 - Ḧ  - 

43 TIM7_BRK_TIM11 TIM7Ҳ Ҳ TIM11Ὴ Ҳ  0x0000_00EC 

44 TIM7_UP_TIM12 
TIM7 Ҳ TIM12Ὴ Ҳ

 
0x0000_00F0 

45 TIM7_TRG_COM_TIM13 
TIM7 ғ Ҳ

TIM13Ὴ Ҳ  
0x0000_00F4 

46 TIM7_CC TIM7 Ҳ  0x0000_00F8 

47 SDIO SDIOῊ Ҳ  0x0000_00FC 

49~48 - Ḧ  - 

50 TIM4 TIM4Ὴ Ҳ  0x0000_0108 

51 SPI2 SPI2Ὴ Ҳ  0x0000_010C 

52 UART3 UART3Ὴ Ҳ  0x0000_0110 

53 UART4 UART4Ὴ Ҳ  0x0000_0114 

54 TIM5 TIM5Ὴ Ҳ  0x0000_0118 

55 TIM6 TIM6Ὴ Ҳ  0x0000_011C 

56 DMA1_CH0 DMA ┼ 1 0Ὴ Ҳ  0x0000_0120 

57 DMA1_CH1 DMA ┼ 1 1Ὴ Ҳ  0x0000_0124 

58 DMA1_CH2 DMA ┼ 1 2Ὴ Ҳ  0x0000_0128 

59 DMA1_CH3 DMA ┼ 1 3Ὴ Ҳ  0x0000_012C 

60 DMA1_CH4 DMA ┼ 1 4Ὴ Ҳ  0x0000_0130 

61 EMAC EMACῊ Ҳ  0x0000_0134 

62 SPI3 SPI3Ὴ Ҳ  0x0000_0138 

63 - Ḧ  - 

64 TS TS ᴶ Ҳ  0x0000_0140 

65 OPA0 OPA0Ҳ  0x0000_0144 

66 OPA1 OPA1Ҳ  0x0000_0148 

67 DAC DAC ┼ Ὴ Ҳ  0x0000_014C 

68 DMA1_CH5 DMA ┼ 1 5Ὴ Ҳ  0x0000_0150 

69 DMA1_CH6 DMA ┼ 1 6Ὴ Ҳ  0x0000_0154 

70 DMA1_CH7 DMA ┼ 1 7Ὴ Ҳ  0x0000_0158 



UM324xF ῳ  Ҳ ┼ ЃNVICЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  73 

IRQ No. Ҳ  Ҳ   

71 UART5 UART5Ὴ Ҳ  0x0000_015C 

72 I2C2 I2C2Ὴ Ҳ  0x0000_0160 

73 USB0 CONTROLLER USB0 CONTROLLERῊ Ҳ  0x0000_0164 

75~74 - Ḧ  - 

76 USART6 USART6Ὴ Ҳ  0x0000_0170 

77 USART7 USART7Ὴ Ҳ  0x0000_0174 

78 DCMI DCMIῊ Ҳ  0x0000_0178 

79 AES AESῊ Ҳ  0x0000_017C 

80 SHA SHAῊ Ҳ  0x0000_0180 

81 FPU FPUῊ Ҳ  0x0000_0184 

82 ACMP0 ACMP0 Ҳ  0x0000_0188 

83 ACMP1 ACMP1 Ҳ  0x0000_018C 

84 ACMP2 ACMP2 Ҳ  0x0000_0190 

85 I2S0 I2S0Ὴ Ҳ  0x0000_0194 

86 I2S1 I2S1Ὴ Ҳ  0x0000_0198 

89~87 - Ḧ  - 

90 QSPI QSPIῊ Ҳ  0x0000_01A8 

91 - Ḧ  - 

92 - Ḧ  - 

93 IWDT IWDTῊ Ҳ  0x0000_01B4 

106~94 - Ḧ  - 

107 LPUART LPUARTῊ Ҳ  0x0000_01EC 

108 - Ḧ  - 

109 LPTIM0 LPTIM0Ὴ Ҳ  0x0000_01F4 

110 LPTIM1 LPTIM1Ὴ Ҳ  0x0000_01F8 

118~111 - Ḧ  - 
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9 ┼ ЃSYSCFGЄ 

Е0x40B0_2000 

∆ ҐЕ 

 9-1ЕSYSCFG ∆  

ẘ    

0x04 SYSCFG_EMACMR EMAC ┼  

0x08 SYSCFG_ADCETSR ADC  

0x0C SYSCFG_TIMCFGR TIM╒ ┼  

0x10 SYSCFG_EXTICR0 Ҳ 0 

0x14 SYSCFG_EXTICR1 Ҳ 1 

0x18 SYSCFG_EXTICR2 Ҳ 2 

0x1C SYSCFG_EXTICR3 Ҳ 3 

0x20 SYSCFG_EXTIWR Ҳ  

0x24 SYSCFG_MISCCR MISC┼  

0x28 SYSCFG_SCRVR Systick ẅ  

 

9.1  

9.1.1 EMAC ┼ ЃSYSCFG_EMACMRЄ 

Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:3 RSV R 0 Ḧ  

2:0 EMACMR R/W 0 

EMAC ┼ Ѓғ MAC PHY ЄЕ 

3'b000ЕMII 

3'b001ЕRGMII 

3'b010ЕḦ  

3'b011ЕḦ  

3'b100ЕRMII 

3'b101ЕḦ  

3'b110ЕḦ  

3'b111ЕḦ  

9.1.2 ADC ЃSYSCFG_ADCETSRЄ 

Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:7 RSV R 0 Ḧ  
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ᵣ   ᵣẅ  

6:4 INJ_TRIG_SEL R/W 0 

ADC ῇ Ґ Е 

000ЕEXTI15 

001ЕEXTI9 

010ЕEXTI5 

011ЕLPTIM0_OUT 

100ЕLPTIM1_OUT 

101ЕḦ  

110ЕḦ  

111ЕḦ  

3 RSV R 0 Ḧ  

2:0 RGL_TRIG_SEL R/W 0 

ADC Ґ Е 

000ЕEXTI11 

001ЕEXTI10 

010ЕEXTI6 

011ЕLPTIM0_OUT 

100ЕLPTIM1_OUT 

101ЕḦ  

110ЕḦ  

111ЕḦ  

9.1.3 TIM╒ ┼ ЃSYSCFG_TIMCFGRЄ 

Е0x0C 

ᵣẅЕ0x0000 0003 

ᵣ   ᵣẅ  

31:5 RSV R 0 Ḧ  

4 TIMx_DEBUG_STOP R/W 0 

TIMx ┼Ḫ Е 

0Е  

1Е  

3:2 RSV R 0 Ḧ  

1 TIM7_BRKR R/W 1 

TIM7╒ ┼ Е 

1Е╒ OCx OCxn ҿ 0 

0Е╒ OCx OCxnҿ OCxp OCxnp 

0 TIM0_BRKR R/W 1 

TIM0╒ ┼ Е 

1Е╒ OCx OCxn ҿ 0 

0Е╒ OCx OCxnҿ OCxp OCxnp 

 

9.1.4 Ҳ 0ЃSYSCFG_EXTICR0Є 

Е0x10 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:28 RSV R 0 Ḧ  

27 EXTI3_WK_FLAG R 0 

STOP ҐЇEXTI3 Е 

0ЕҒ ᵣ  

1Е ᵣ  

26 EXTI2_WK_FLAG R 0 

STOP ҐЇEXTI2 Е 

0ЕҒ ᵣ  

1Е ᵣ  

25 EXTI1_WK_FLAG R 0 

STOP ҐЇEXTI1 Е 

0ЕҒ ᵣ  

1Е ᵣ  

24 EXTI0_WK_FLAG R 0 

STOP ҐЇEXTI0 Е 

0ЕҒ ᵣ  

1Е ᵣ  

23 EXTI3_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI3 Е 

0Еҏ  

1ЕҐ  

22 EXTI2_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI2 Е 

0Еҏ  

1ЕҐ  

21 EXTI1_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI1 Е 

0Еҏ  

1ЕҐ  

20 EXTI0_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI0 Е 

0Еҏ  

1ЕҐ  

19 EXTI3_WKEN R/W 0 

STOP ҐЇEXTI3 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

18 EXTI2_WKEN R/W 0 

STOP ҐЇEXTI2 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

17 EXTI1_WKEN R/W 0 

STOP ҐЇEXTI1 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

16 EXTI0_WKEN R/W 0 

STOP ҐЇEXTI0 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

15:12 EXTI3 R/W 0 

Ҳ Е 

4'b0000ЕPA[3]  

4'b0001ЕPB[3]  

4'b0010ЕPC[3]  

4'b0011ЕPD[3]  

4'b0100ЕPE[3]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  
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ᵣ   ᵣẅ  

11:8 EXTI2 R/W 0 

Ҳ Е 

4'b0000ЕPA[2]  

4'b0001ЕPB[2]  

4'b0010ЕPC[2]  

4'b0011ЕPD[2]  

4'b0100ЕPE[2]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

7:4 EXTI1 R/W 0 

Ҳ Е 

4'b0000ЕPA[1]  

4'b0001ЕPB[1]  

4'b0010ЕPC[1]  

4'b0011ЕPD[1]  

4'b0100ЕPE[1]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕPH[1]  

4'b1000ЕḦ  

3:0 EXTI0 R/W 0 

Ҳ Е 

4'b0000ЕPA[0]  

4'b0001ЕPB[0]  

4'b0010ЕPC[0]  

4'b0011ЕPD[0]  

4'b0100ЕPE[0]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕPH[0]  

4'b1000ЕḦ  

9.1.5 Ҳ 1ЃSYSCFG_EXTICR1Є 

Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:28 RSV R 0 Ḧ  

27 EXTI7_WK_FLAG R 0 

STOP ҐЇEXTI7 Е 

0ЕҒ ᵣ  

1Е ᵣ Ѓ 

26 EXTI6_WK_FLAG R 0 

STOP ҐЇEXTI6 Е 

0ЕҒ ᵣ  

1Е ᵣ  

25 EXTI5_WK_FLAG R 0 

STOP ҐЇEXTI5 Е 

0ЕҒ ᵣ  

1Е ᵣ  
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ᵣ   ᵣẅ  

24 EXTI4_WK_FLAG R 0 

STOP ҐЇEXTI4 Е 

0ЕҒ ᵣ  

1Е ᵣ  

23 EXTI7_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI7 Е 

0Еҏ  

1ЕҐ  

22 EXTI6_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI6 Е 

0Еҏ  

1ЕҐ  

21 EXTI5_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI5 Е 

0Еҏ  

1ЕҐ  

20 EXTI4_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI4 Е 

0Еҏ  

1ЕҐ  

19 EXTI7_WKEN R/W 0 

STOP ҐЇEXTI7 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

18 EXTI6_WKEN R/W 0 

STOP ҐЇEXTI6 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

17 EXTI5_WKEN R/W 0 

STOP ҐЇEXTI5 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

16 EXTI4_WKEN R/W 0 

STOP ҐЇEXTI4 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

15:12 EXTI7 R/W 0 

Ҳ Е 

4'b0000ЕPA[7]  

4'b0001ЕPB[7]  

4'b0010ЕPC[7]  

4'b0011ЕPD[7]  

4'b0100ЕPE[7]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

11:8 EXTI6 R/W 0 

Ҳ Е 

4'b0000ЕPA[6]  

4'b0001ЕPB[6]  

4'b0010ЕPC[6]  

4'b0011ЕPD[6]  

4'b0100ЕPE[6]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  
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ᵣ   ᵣẅ  

7:4 EXTI5 R/W 0 

Ҳ Е 

4'b0000ЕPA[5]  

4'b0001ЕPB[5]  

4'b0010ЕPC[5]  

4'b0011ЕPD[5]  

4'b0100ЕPE[5]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

3:0 EXTI4 R/W 0 

Ҳ Е 

4'b0000ЕPA[4]  

4'b0001ЕPB[4]  

4'b0010ЕPC[4]  

4'b0011ЕPD[4]  

4'b0100ЕPE[4]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

9.1.6 Ҳ 2ЃSYSCFG_EXTICR2Є 

Е0x18 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:28 RSV R - Ḧ  

27 EXTI11_WK_FLAG R 0 

STOP ҐЇEXTI11 Е 

0ЕҒ ᵣ  

1Е ᵣ  

26 EXTI10_WK_FLAG R 0 

STOP ҐЇEXTI10 Е 

0ЕҒ ᵣ  

1Е ᵣ  

25 EXTI9_WK_FLAG R 0 

STOP ҐЇEXTI9 Е 

0ЕҒ ᵣ  

1Е ᵣ  

24 EXTI8_WK_FLAG R 0 

STOP ҐЇEXTI8 Е 

0ЕҒ ᵣ  

1Е ᵣ  

23 EXTI11_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI11

Е 

0Еҏ  

1ЕҐ  

22 EXTI10_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI10

Е 

0Еҏ  

1ЕҐ  
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ᵣ   ᵣẅ  

21 EXTI9_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI9 Е 

0Еҏ  

1ЕҐ  

20 EXTI8_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI8 Е 

0Еҏ  

1ЕҐ  

19 EXTI11_WKEN R/W 0 

STOP ҐЇEXTI11 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

18 EXTI10_WKEN R/W 0 

STOP ҐЇEXTI10 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

17 EXTI9_WKEN R/W 0 

STOP ҐЇEXTI9 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

16 EXTI8_WKEN R/W 0 

STOP ҐЇEXTI8 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

15:12 EXTI11 R/W 0 

Ҳ Е 

4'b0000ЕPA[11]  

4'b0001ЕPB[11]  

4'b0010ЕPC[11]  

4'b0011ЕPD[11]  

4'b0100ЕPE[11]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

11:8 EXTI10 R/W 0 

Ҳ Е 

4'b0000ЕPA[10]  

4'b0001ЕPB[10]  

4'b0010ЕPC[10]  

4'b0011ЕPD[10]  

4'b0100ЕPE[10]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

7:4 EXTI9 R/W 0 

Ҳ Е 

4'b0000ЕPA[9]  

4'b0001ЕPB[9]  

4'b0010ЕPC[9]  

4'b0011ЕPD[9]  

4'b0100ЕPE[9]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  
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ᵣ   ᵣẅ  

3:0 EXTI8 R/W 0 

Ҳ Е 

4'b0000ЕPA[8]  

4'b0001ЕPB[8]  

4'b0010ЕPC[8]  

4'b0011ЕPD[8]  

4'b0100ЕPE[8]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

9.1.7 Ҳ 3ЃSYSCFG_EXTICR3Є 

Е0x1C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:28 RSV R 0 Ḧ  

27 EXTI15_WK_FLAG R 0 

STOP ҐЇEXTI15 Е 

0ЕҒ ᵣ  

1Е ᵣ  

26 EXTI14_WK_FLAG R 0 

STOP ҐЇEXTI14 Е 

0ЕҒ ᵣ  

1Е ᵣ  

25 EXTI13_WK_FLAG R 0 

STOP ҐЇEXTI13 Е 

0ЕҒ ᵣ  

1Е ᵣ  

24 EXTI12_WK_FLAG R 0 

STOP ҐЇEXTI12 Е 

0ЕҒ ᵣ  

1Е ᵣ  

23 EXTI15_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI15

Е 

0Еҏ  

1ЕҐ  

22 EXTI14_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI14

Е 

0Еҏ  

1ЕҐ  

21 EXTI13_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI13

Е 

0Еҏ  

1ЕҐ  

20 EXTI12_WK_EDGE_SEL R/W 0 

STOP ҐЇEXTI12

Е 

0Еҏ  

1ЕҐ  
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ᵣ   ᵣẅ  

19 EXTI15_WKEN R/W 0 

STOP ҐЇEXTI15 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

18 EXTI14_WKEN R/W 0 

STOP ҐЇEXTI14 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

17 EXTI13_WKEN R/W 0 

STOP ҐЇEXTI13 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

16 EXTI12_WKEN R/W 0 

STOP ҐЇEXTI12 ᶕ ᵣЕ 

0ЕҒᶕ  

1Еᶕ  

15:12 EXTI15 R/W 0 

Ҳ Е 

4'b0000ЕPA[15]  

4'b0001ЕPB[15]  

4'b0010ЕPC[15]  

4'b0011ЕPD[15]  

4'b0100ЕPE[15]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

11:8 EXTI14 R/W 0 

Ҳ Е 

4'b0000ЕPA[14]  

4'b0001ЕPB[14]  

4'b0010ЕPC[14]  

4'b0011ЕPD[14]  

4'b0100ЕPE[14]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

7:4 EXTI13 R/W 0 

Ҳ Е 

4'b0000ЕPA[13]  

4'b0001ЕPB[13]  

4'b0010ЕPC[13]  

4'b0011ЕPD[13]  

4'b0100ЕPE[13]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  
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ᵣ   ᵣẅ  

3:0 EXTI12 R/W 0 

Ҳ Е 

4'b0000ЕPA[12]  

4'b0001ЕPB[12]  

4'b0010ЕPC[12]  

4'b0011ЕPD[12]  

4'b0100ЕPE[12]  

4'b0101ЕḦ  

4'b0110ЕḦ  

4'b0111ЕḦ  

4'b1000ЕḦ  

9.1.8 Ҳ ЃSYSCFG_EXTIWRЄ 

Е0x20 

ᵣẅЕ0x0002 0000 

ᵣ   ᵣẅ  

31:18 RSV R 0 Ḧ  

17 INT_SEL R/W 1 

Ҳ Е 

0ЕḦ  

1Е GPIO ҅ү ᵲҲ  

Е ᵣҒ ḷ Ї ҿ 1 

16 IESEL R/W 0 

Ҳ Е 

1ЕSTOP  

0ЕRUN  

Е 

 ̧ ԓ RUN Ґ Ї Ғᴰ

ῗ Ї װ IESEL ҿ 0Ї

Ҳ Ḫ Ӑ

֥ Ҳ Ḫ Ї װ Ḫ

╓ɼ 

 ̧ ῇ STOP Ґ Ї

ῗ Ї װ IESEL ҿ 1Ї

Ҳ Ḫ ֥ Ҳ Ḫ

ЇҒ Ḫ ╓ɼ 

15 EXTI15_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI15(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲɼ 

14 EXTI14_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI14(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 
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ᵣ   ᵣẅ  

13 EXTI13_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI13(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

12 EXTI12_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI12(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

11 EXTI11_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI11(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

10 EXTI10_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI10(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

9 EXTI9_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI9(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

8 EXTI8_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI8(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

7 EXTI7_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI7(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

6 EXTI6_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI6(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

5 EXTI5_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI5(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 
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ᵣ   ᵣẅ  

4 EXTI4_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI4(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

3 EXTI3_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI3(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

2 EXTI2_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI2(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

1 EXTI1_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI1(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

0 EXTI0_CLR R/W 0 

Ҳ IESELᵣҿ 1Їҙ ҿ

EXTI0(INT_SEL=1) Ї Ї ᵣ 

1Ї GPIO Ҳ ɼ 

1Е Ї GPIO Ҳ  

0Е ᵲ 

 

9.1.9 MISC┼ ЃSYSCFG_MISCCRЄ 

Е0x24 

ᵣẅЕ0x0000 0030 

ᵣ   ᵣẅ  

31:6 RSV R 0 Ḧ  

5 EFC_VOL_PD_EN R/W 1 

EFC power down ready Ḫ Ѓstandby 

modeЄЕ 

0Е  

1Е  

Е҅ Ғḷ  

4 EFC_CLK_PD_EN R/W 1 

EFC clock stop ready Ḫ Ѓstop modeЄЕ 

0Е  

1Е  

Е҅ Ғḷ  

3 RSV R 0 Ḧ  

2 LVD_INT_EN R/W 0 

LVDҲ ┼ᵣЕ 

0Е  

1ЕLVDҲ  

1 RSV R  Ḧ  
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ᵣ   ᵣẅ  

0 NMIEN R/W 0 

NMIҲ ┼ Е 

0ЕNMIҲ  

1ЕNMIҲ ЃLVDҲ Є 

 

9.1.10 SysTick ẅ ЃSYSCFG_SCRVRЄ 

Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:24 RSV R 0 Ḧ  

23:0 STCALIB R/W 0 SysTick ẅɼ 
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10  ᵯ ᾣЃCRCЄ 

10.1  

CRC ┼ ԋCRC32CRC16ꜗ Ї װװ  ᵯ ɼ 

10.2 Ӏ  

 ̧ Ґװ Е 

x16 + x12 + x5 + 1 

x16 + x15 + x2 + 1 

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

 ̧ ῇ ɻ ɻ  

 ̧ ῇ ɻ ɻ ṛ ɻ√ ẅṛ ɻ ẅṛ  

10.3 ꜗ  

10.3.1 CRC  

װ CRC Їῡ ɼ 

10.3.2 CRC  

 10-1Е CRC  

  √ ẅ 
ῇ

ṛ  

₴

ṛ  
ẅ 

CRC-16 / CCITT 1021 0 Y Y 0 

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 FFFFFFFF 

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

Е ꜗ Ї ₴ ῴ ɼ 
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10.4  

Е0x40A0_0000 

∆ ҐЕ 

 10-2ЕCRC ∆  

ẘ    

0x00 CRC_DATA  

0x04 CRC_CFG  

0x08 CRC_INIT √ ẅ  

10.4.1  (CRC_DATA) 

ẘ Е0x00 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:0 DATA R/W 0x0  ῇ Ї ₴ ɼ 

 

10.4.2  (CRC_CFG) 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

30:9 RSV - - Ḧ  

8 INIT_REV R/W 0x0 

√ ẅ Е 

0Е√ ẅҒṛ  

1Е√ ẅṛ  

7 DOUT_REV R/W 0x0 

₴ Е 

0Е ₴ Ғṛ  

1Е ₴ ṛ  

6 RSV - - Ḧ  

5 DIN_REV R/W 0x0 

ῇ Е 

0Е ῇ Ғṛ  

1Е ῇ ṛ  

4:3 WIDTH_DIN R/W 0x0 

ῇ Е 

00Е8bit 

01Е16bit 

10/11Е32bit 
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ᵣ   ᵣẅ  

2:1 POL R/W 0x0 

CRC Е 

00Е CRC16-1021 

(x16 + x12 + x5 + 1)Ж 

01Е CRC16-8005 

(x16 + x15 + x2 + 1)Ж 

10/11Е CRC32-04C11DB7 

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

0 RESET W 0x0 
ᵣ  1Їᴰ ῇ√

ẅЇ ᵣᴰ ꜠  

 

10.4.3 √ ẅ  (CRC_INIT) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 INIT R/W 0x0 √ ẅɼ 

 

10.5 ᶕ  

1. CRC_INITЇ √ ẅɼ 

2. CRC_CFG Ї CRC ɻ ɻ ṛ ‟Ї ῇ√ ẅɼ 

3. CRC_DATA  ῇ Ї  ῇ ɼ 

CRC_DATAה .4 ₴CRC ɼ
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11 DMA ┼ ЃDMAЄ 

11.1  

 DMA װ ꜡CPU ᵲЇ⁯ CPU ᵲ ɼ 

11.2 Ӏ  

 ̧ װ ┼ ү Ӑ ᴶ  

 ̧ Memory to MemoryɻMemory to PeripheralɻPeripheral to Memoryɻ

Peripheral to Peripheral 

 ̧ Ὺ 8үDMA  

 ̧ ᴶ ᵣ ɻᴶ Block  

 ̧ ү ҿ4x32FIFO 

 ̧ Block ҿ4095 

 ̧ Ғ ᴶ ɻ ᴶ  

 ̧ Ғ ᴶ ɻ ᴶ  

11.3 ꜗ  

11.3.1 ┼ 

DMA DMA ᵲҿ ┼ ᴶ ɼ ԓᴶ Ї Ґ₉װ Е 

 ̧ Ỵה └Ỵ  

 ̧ Ỵה └  

 ̧ ה └Ỵ  

 ̧ ה └  

11.3.2 Ḫ  

ᴶ ҿ Ї ᶕ Ḫ ɼ Ḫ Ї

DMA ᴰ ᴶ ɼ 

ԋ ᴌ֥ Ḫ ЇӤ װ ᴌ ῇDMA ֥ Ḫ ɼ 

DMA Ḫ ⅎ ҐЕ
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 11-1ЕDMA0 Ḫ  

 

 

 11-2ЕDMA1 Ḫ  

 

Е 

 ̧ ҅ү Ḫ ה ү Ҳ Ҳ҅ү ЇҒ Ҳ ү

DMAɼ 

 ̧ Ḫ Ѓ Є DMA 8ү Ї ɼ 

 ̧ Ḫ Ї ה Ї ҏɼ 

 ̧ DMA 8ү Ї װ ᴌ Ї Ғ ɼ 

11.4  

DMA0 Е0x4070_0000 

DMA1 Е0x4080_0000 

∆ ҐЕ 

 11-3ЕDMA ∆  

ẘ    

0x00 DMA_SAR0 0  

0x08 DMA_DAR0 0  

0x18 DMA_CTL0 0 ┼  

0x40 DMA_CFG0 0  

0x58 DMA_SAR1 1  

0x60 DMA_DAR1 1  

0x70 DMA_CTL1 1 ┼  

0x98 DMA_CFG1 1  

0xB0 DMA_SAR2 2  

0xB8 DMA_DAR2 2  

0xC8 DMA_CTL2 2 ┼  

0xF0 DMA_CFG2 2  

0x108 DMA_SAR3 3  

Ḫ 0 Ḫ 1 Ḫ 2 Ḫ 3 Ḫ 4 Ḫ 5 Ḫ 6 Ḫ 7 Ḫ 8 Ḫ 9 Ḫ 10 Ḫ 11 Ḫ 12 Ḫ 13

SPI2_RX TIM1_UP SPI2_RX SPI1_RX SPI1_TX SPI2_TX I2C0_TX SPI2_TX QSPI_RX QSPI_TX TIM11_CH4 TIM11_UP TIM11_TRIG TIM11_CH1

I2C0_RX TIM1_CH3 TIM6_UP TIM3_CH2 TIM6_UP I2C0_RX TIM3_UP I2C0_RX TIM11_CH2 TIM11_CH3 TIM12_CH3 TIM12_CH4 TIM12_UP TIM12_TRIG

TIM3_CH1 UART2_RX I2S1_RX I2S0_RX I2S0_TX I2S1_TX TIM1_CH2 TIM3_CH3 TIM12_CH1 TIM12_CH2 TIM13_CH2 TIM13_CH3 TIM13_CH4 TIM13_UP

I2S1_RX TIM4_CH4 I2C2_RX UART2_TX I2C2_TX TIM1_CH1 TIM1_CH4 TIM1_CH4 TIM13_TRIG TIM13_CH1 USART6_RX USART_TX

UART4_RX TIM4_TRIG UART3_RX TIM4_TRIG UART3_TX UART1_RX UART1_TX TIM1_UP TIM3_CH4 TIM3_TRIG TIM1_TRIG

TIM4_CH3 TIM5_UP TIM2_CH4 TIM4_CH4 TIM2_TRIG TIM2_CH2 TIM4_UP UART4_TX

TIM4_UP TIM2_UP I2C1_RX TIM2_CH1 DAC0 DAC1 TIM2_CH3

TIM4_CH1 TIM4_CH2

I2C1_RX UART2_TX

Ḫ 0 Ḫ 1 Ḫ 2 Ḫ 3 Ḫ 4 Ḫ 5 Ḫ 6 Ḫ 7 Ḫ 8 Ḫ 9 Ḫ 10 Ḫ 11 Ḫ 12 Ḫ 13

ADC0 DCMI TIM7_CH1 ADC1 ADC0 QSPI_TX TIM0_CH1 DCMI SPI3_RX SPI3_TX TIM8_CH1 TIM8_CH2 CORDIC_IN CORDIC_OUT

SPI0_RX UART5_RX TIM7_CH2 SPI0_TX TIM0_CH4 AES_OUT TIM0_CH2 SHA_IN TIM8_UP TIM8_TRIG TIM9_TRIG TIM9_CH1 TIM8_CH3 TIM8_CH4

TIM0_TRIG TIM0_CH1 TIM7_CH3 TIM0_CH1 TIM0_TRIG SPI0_TX TIM0_CH3 UART0_TX TIM9_CH4 TIM9_UP TIM10_UP TIM10_TRIG TIM9_CH2 TIM9_CH3

TIM7_UP ADC1 TIM0_CH1 TIM0_COM UART0_RX QSPI_RX UART5_TX TIM10_CH3 TIM10_CH4 USART7_RX USART7_TX TIM10_CH1 TIM10_CH2

SPI0_RX TIM7_CH2 TIM7_CH3 TIM0_UP UART5_TX TIM7_CH4

UART0_RX TIM7_TRIG

UART5_RX TIM7_COM

TIM0_CH2

USART6_TX 
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ẘ    

0x110 DMA_DAR3 3  

0x120 DMA_CTL3 3 ┼  

0x148 DMA_CFG3 3  

0x160 DMA_SAR4 4  

0x168 DMA_DAR4 4  

0x178 DMA_CTL4 4 ┼  

0x1A0 DMA_CFG4 4  

0x1B8 DMA_SAR5 5  

0x1C0 DMA_DAR5 5  

0x1D0 DMA_CTL5 5 ┼  

0x1F8 DMA_CFG5 5  

0x210 DMA_SAR6 6  

0x218 DMA_DAR6 6  

0x228 DMA_CTL6 6 ┼  

0x250 DMA_CFG6 6  

0x268 DMA_SAR7 7  

0x270 DMA_DAR7 7  

0x280 DMA_CTL7 7 ┼  

0x2A8 DMA_CFG7 7  

0x2C0 DMA_RAWTFR ᴶ Ҳ  

0x2C8 DMA_RAWBLOCK Blockᴶ Ҳ  

0x2D0 DMA_RAWSRCTRAN ᴶ Ҳ  

0x2D8 DMA_RAWDSTTRAN ᴶ Ҳ  

0x2E0 DMA_RAWERR Ҳ  

0x2E8 DMA_STATUSTFR ᴶ Ҳ  

0x2F0 DMA_STATUSBLOCK Blockᴶ Ҳ  

0x2F8 DMA_STATUSSRCTRAN ᴶ Ҳ  

0x300 DMA_STATUSDSTTRAN ᴶ Ҳ  

0x308 DMA_STATUSERR Ҳ  

0x310 DMA_MASKTFR ᴶ Ҳ  

0x318 DMA_MASKBLOCK Blockᴶ Ҳ  

0x320 DMA_MASKSRCTRAN ᴶ Ҳ  

0x328 DMA_MASKDSTTRAN ᴶ Ҳ  

0x330 DMA_MASKERR Ҳ  

0x338 DMA_CLEARTFR ᴶ Ҳ  

0x340 DMA_CLEARBLOCK Blockᴶ Ҳ  

0x348 DMA_CLEARSRCTRAN ᴶ Ҳ  

0x350 DMA_CLEARDSTTRAN Ҳ  

0x358 DMA_CLEARERR Ҳ  

0x360 DMA_STATUSINT Ҳ  

0x368 DMA_REQSRCREG ᴶ ReqḪ ᴌ  

0x370 DMA_REQDSTREG ᴶ ReqḪ ᴌ  
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ẘ    

0x378 DMA_SGLREQSRCREG ᴶ SingleḪ ᴌ  

0x380 DMA_SGLREQDSTREG ᴶ SingleḪ ᴌ  

0x388 DMA_LSTSRCREG ᴶ LastḪ ᴌ  

0x390 DMA_LSTDSTREG ᴶ LastḪ ᴌ  

0x398 DMA_CFGREG DMA ᶕ  

0x3A0 DMA_CHENREG ᶕ  

 

11.4.1 ЃDMA_SARxЄ 

ẘ Е0x00/0x58/0xB0/0x108/0x160/0x1B8/0x210/0x268Їx=0~7 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 SAR R/W 0x0 DMAJ Їᴰ ꜠  

Е ЃDMA_CHENREGCH_EN=0Є ɼ 

11.4.2 ЃDMA_DARxЄ 

ẘ Е0x08/0x60/0xB8/0x110/0x168/0x1C0/0x218/0x270Їx=0~7 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DAR R/W 0x0 DMAJ Їᴰ ꜠  

Е ЃDMA_CHENREGCH_EN=0Є ɼ 

11.4.3 ┼ ЃDMA_CTLxЄ 

ẘ Е0x18/0x70/0xC8/0x120/0x178/0x1D0/0x228/0x280Їx=0~7 

ᵣẅЕ0x0030 4801 

ᵣ   ᵣẅ  

31:22 RSV - - Ḧ  

21:20 TT_FC R/W 0x3 

ᴶ ғ ┼Е 

0x0ЕỴ └Ỵ  

0x1ЕỴ └  

0x2Е └Ỵ  

0x3Е └  

19:17 RSV - - Ḧ  
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ᵣ   ᵣẅ  

16:14 SRC_MSIZE R/W 0x1 

ᴶ BurstЇ Req Ḫ

ү Е 

0x0Е1 

0x1Е4 

0x2Е8 

0x3Е16 

ῚלЕḦ  

13:11 DST_MSIZE R/W 0x1 

ᴶ BurstЇ Req

Ḫ  ῇ ү Е 

0x0Е1 

0x1Е4 

0x2Е8 

0x3Е16 

ῚלЕḦ  

10:9 SINC R/W 0x0 

Е 

0x0Е  

0x1Е ⁯ 

0x2/0x3ЕҒ  

8:7 DINC R/W 0x0 

Е 

0x0Е  

0x1Е ⁯ 

0x2/0x3ЕҒ  

6 RSV - - Ḧ  

5:4 SRC_TR_WIDTH R/W 0x0 

ᴶ Е 

0x0Е8bits 

0x1Е16bits 

0x2Е32bits 

3 RSV - - Ḧ  

2:1 DST_TR_WIDTH R/W 0x0 

ᴶ Е 

0x0Е8bits 

0x1Е16bits 

0x2Е32bits 

0 INT_EN R/W 0x1 

Ҳ ᶕ Е 

0x0ЕҒᶕ  

0x1Еᶕ  

Е ЃDMA_CHENREGCH_EN=0Є ɼ 

11.4.4 ┼ ЃDMA_CTLHxЄ 

ẘ Е0x1C/0x74/0xCC/0x124/0x17C/0x1D4/0x22C/0x284Їx=0~7 

ᵣẅЕ0x0000 0002 

ᵣ   ᵣẅ  

31:12 RSV - - Ḧ  
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ᵣ   ᵣẅ  

11:0 BLOCK_TS R/W 0x2 

Blockᴶ ү Ї ᵣ ᴶ

Ї ᴶ ᴶ ” Ї ᴶ

ᴶ ᴶ ᵣ ꜠

ɼ҅ ᴶ Ї ẅ ה

└ ү ɼ 

Е ЃDMA_CHENREGCH_EN=0Є ɼ 

11.4.5 ЃDMA_CFGxЄ 

ẘ Е0x40/0x98/0xF0/0x148/0x1A0/0x1F8/0x250/0x2A8Їx=0~7 

ᵣẅЕ0x0000_0e00 + 0x20 * xЃx=0~7Є 

ᵣ   ᵣẅ  

31 RELOAD_DST R/W 0x0 

꜠ ᴶ Е 

0x0Еῗ  

0x1Е Е ҅ Blockᴶ Ї DARx

ҿ√ ẅЇ ҅ Blockᴶ  

30 RELOAD_SRC R/W 0x0 

꜠ ᴶ Е 

0x0Еῗ  

0x1Е Е ҅ Blockᴶ Ї SARx

ҿ√ ẅЇ ҅ Blockᴶ  

29:20 RSV - - Ḧ  

19 SRC_HS_POL R/W 0x0 ᶕ 0x0Е Ḫ  

18 DST_HS_POL R/W 0x0 ᶕ 0x0Е Ḫ  

17:12 RSV - - Ḧ  

11 HS_SEL_SRC R/W 0x1 

ᴶ Ḫ Е 

0x0Е ᴌ  

0x1Е ᴌ  

10 HS_SEL_DST R/W 0x1 

ᴶ Ḫ Е 

0x0Е ᴌ  

0x1Е ᴌ  

9 FIFO_EMPTY R 0x1 

FIFO ҿ Е 

0x0ЕFIFO  

0x1ЕFIFO 

8 CH_SUSP R/W 0x0 

Ẩ ᴶ Е 

0x0Е ᴶ  

0x1Е Ẩᴶ  

7:5 CH_PRIOR R/W 
Ғ  

ᴮᾨ Ї0ҿ ᵤ 

4:0 RSV - - Ḧ  

Е ЃDMA_CHENREGCH_EN=0Є ɼ 

11.4.6 ЃDMA_CFGHxЄ 

ẘ Е0x44/0x9C/0xF4/0x14C/0x1A4/0x1FC/0x254/0x2ACЇx=0~7 
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ᵣẅЕ0x0000 0004 

ᵣ   ᵣẅ  

31:15 RSV - - Ḧ  

14:11 DEST_PER R/W 0x0 
Ḫ Е 

TT_FCҲ ҿỴ  

10:7 SRC_PER R/W 0x0 
Ḫ Е 

TT_FCҲ ҿỴ  

6:5 RSV - - Ḧ  

4:2 PROTCTL R/W 0x1 ꜠HPROT[3:1] 

1 FIFO_MODE R/W 0x0 

/ ҅ Burstᴶ Е 

0x0Е ҅ү / ᴰ ᴶ  

0x1Е ԓ ԓ҅ FIFO

ᴶ Ї ԓ ԓ҅ FIFO

ᴶ Ж ҅ BurstBlockᴶ

ᶡ  

0 FCMODE R/W 0x0 

/ Е 

0x0Е Ї ᴶ  

0x1Еῗ Ї ᴶ ╦Ғ

ᴶ  

Е ЃDMA_CHENREGCH_EN=0Є ɼ 

11.4.7 ᴶ Ҳ ЃDMA_RAWTFRЄ 

ẘ Е0x2C0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 RAWTFR R/W 0x0 

bit xҿ x TFRҲ ɼ 

Ҳ ᴰ ᴶ ɼ 

Е ᶕ Ғ  ῇ ү ɼ 

11.4.8 Blockᴶ Ҳ ЃDMA_RAWBLOCKЄ 

ẘ Е0x2C8 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 RAWBLOCK R/W 0x0 

bit xҿ x BLOCKҲ ɼ 

Ҳ ᴰ ҅үBlockᴶ ɼ 

Е ᶕ Ғ  ῇ ү ɼ 
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11.4.9 ᴶ Ҳ ЃDMA_RAWSRCTRANЄ 

ẘ Е0x2D0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 RAWSRCTRAN R/W 0x0 

bit xҿ x SRCTRANҲ  

Ҳ ᴰ ҅ү Ḫ

Burst/Singleᴶ ɼ 

Е ᶕ Ғ  ῇ ү  

 

11.4.10 ᴶ Ҳ ЃDMA_RAWDSTTRANЄ 

ẘ Е0x2D8 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 RAWDSTTRAN R/W 0x0 bit xҿ x DSTTRANҲ ɼ 

Ҳ ᴰ ҅ү Ḫ

Burst/Singleᴶ ɼ 

Е ᶕ Ғ  ῇ ү  

 

11.4.11 Ҳ ЃDMA_RAWERRЄ 

ẘ Е0x2E0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 RAWERR R/W 0x0 

bit xҿ x ErrҲ ɼ 

Ҳ ᴰ ᴶ └HRSPҏ

ERROR Ї ᴰ ᴶ

ῗ ɼ 

Е ᶕ Ғ  ῇ ү  

 

11.4.12 ᴶ Ҳ ЃDMA_STATUSTFRЄ 

ẘ Е0x2E8 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 STATUSTFR R 0x0 

bit xҿ x TFRҲ ₴ Ї Ҳ ᴰ

ᴶ Ї Ҳ ∑

Ғᴰ 1ɼ 

Е   ᵲɼ 

11.4.13 Blockᴶ Ҳ ЃDMA_STATUSBLOCKЄ 

ẘ Е0x2F0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 STATUSBLOCK R 0x0 

bit xҿ x BlockҲ ₴ ɼ 

Ҳ ᴰ ҅үBlockᴶ  

Ҳ ∑ Ғᴰ 1 

Е   ᵲɼ 

11.4.14 ᴶ Ҳ ЃDMA_STATUSSRCTRANЄ 

ẘ Е0x2F8 

ᵣẅЕ0x00000000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 STATUSSRCTRAN R 0x0 

bit xҿ x SRCTRANҲ ₴ ɼ 

Ҳ ᴰ ҅ү Ḫ

Burst/Singleᴶ ɼ 

Ҳ ∑ Ғᴰ 1ɼ 

Е   ᵲɼ 

11.4.15 ᴶ Ҳ ЃDMA_STATUSDSTTRANЄ 

ẘ Е0x300 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 STATUSDSTTRAN R 0x0 

bit xҿ x DSTTRANҲ ₴ ɼ 

Ҳ ᴰ ҅ү

Ḫ Burst/Singleᴶ ɼ 

Ҳ ∑ Ғᴰ 1ɼ 

Е   ᵲɼ 
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11.4.16 Ҳ ЃDMA_STATUSERRЄ 

ẘ Е0x308 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 STATUSERR R 0x0 

bit xҿ x ErrҲ ₴ ɼ 

Ҳ ᴰ ᴶ └HRSPҏ

ERROR Ї ᴰ ᴶ

ῗ ɼ 

Ҳ ∑ Ғᴰ 1ɼ 

Е   ᵲɼ 

11.4.17 ᴶ Ҳ ЃDMA_MASKTFRЄ 

ẘ Е0x310 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 MASKTFR_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 MASKTFR R/W 0x0 

bit xҿ x TFRҲ Е 

0x0Е  

0x1ЕҒ  

ᶕ ӃᶡЕ 

 ̧ bit 01Ї  ῇ0x101Їbit 1Ғ ɼ 

 ̧ bit 10Ї  ῇ0x200Їbit 0Ғ ɼ 

 ̧ bit 0bit 11Ї  ῇ0x303ɼ 

11.4.18 Blockᴶ Ҳ ЃDMA_MASKBLOCKЄ 

ẘ Е0x318 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 MASKBLOCK_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 
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ᵣ   ᵣẅ  

7:0 MASKBLOCK R/W 0x0 

bit xҿ x BlockҲ Е 

0x0Е  

0x1ЕҒ  

 

11.4.19 ᴶ Ҳ ЃDMA_MASKSRCTRANЄ 

ẘ Е0x320 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 MASKSRCTRAN_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 MASKSRCTRAN R/W 0x0 

bit xҿ x SRCTRANҲ Е 

0x0Е  

0x1ЕҒ  

 

11.4.20 ᴶ Ҳ ЃDMA_MASKDSTTRANЄ 

ẘ Е0x328 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 MASKDSTTRAN_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 MASKDSTTRAN R/W 0x0 

bit xҿ x DSTTRANҲ Е 

0x0Е  

0x1ЕҒ  

 

11.4.21 Ҳ ЃDMA_MASKERRЄ 

ẘ Е0x330 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  
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ᵣ   ᵣẅ  

15:8 MASKERR_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 MASKERR R/W 0x0 

bit xҿ x ErrҲ Е 

0x0Е  

0x1ЕҒ  

 

11.4.22 ᴶ Ҳ ЃDMA_CLEARTFRЄ 

ẘ Е0x338 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 CLEARTFR W 0x0 bit x ῇ1 װ x TfrҲ  

Е ᵲɼ 

11.4.23 Blockᴶ Ҳ ЃDMA_CLEARBLOCKЄ 

ẘ Е0x340 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 CLEARBLOCK W 0x0 bit x ῇ1 װ x BlockҲ  

Е ᵲɼ 

11.4.24 ᴶ Ҳ ЃDMA_CLEARSRCTRANЄ 

ẘ Е0x348 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 CLEARSRCTRAN W 0x0 
bit x ῇ1 װ x SRCTRANҲ

 

Е ᵲɼ 

11.4.25 Ҳ ЃDMA_CLEARDSTTRANЄ 

ẘ Е0x350 
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ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 CLEARDSTTRAN W 0x0 bit x ῇ1 װ x DSTTRANҲ  

Е ᵲɼ 

11.4.26 Ҳ ЃDMA_CLEARERRЄ 

ẘ Е0x358 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 CLEARERR W 0x0 bit x ῇ1 װ x ErrҲ  

Е ᵲɼ 

11.4.27 Ҳ ЃDMA_STATUSINTЄ 

ẘ Е0x360 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:5 RSV - - Ḧ  

4 ERR R 0x0 STATUSERRүbit  

3 DSTTRAN R 0x0 STATUSDSTTRANүbit  

2 SRCTRAN R 0x0 STATUSSRCTRANүbit  

1 BLOCK R 0x0 STATUSBLOCKүbit  

0 TFR R 0x0 STATUSTFRүbit  

Е   ᵲɼ 

11.4.28 ᴶ ReqḪ ᴌ ЃDMA_REQSRCREGЄ 

ẘ Е0x368 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 SRC_REQ_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 SRC_REQ R/W 0x0 bit xҿ x ᴶ Req Ḫ  
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11.4.29 ᴶ ReqḪ ᴌ ЃDMA_REQDSTREGЄ 

ẘ Е0x370 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 DST_REQ_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 DST_REQ R/W 0x0 bit xҿ x ᴶ Req Ḫ  

 

11.4.30 ᴶ SingleḪ ᴌ ЃDMA_SGLREQSRCREGЄ 

ẘ Е0x378 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 SRC_SGLREQ_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 SRC_SGLREQ R/W 0x0 bit xҿ x ᴶ SingleḪ  

 

11.4.31 ᴶ SingleḪ ᴌ ЃDMA_SGLREQDSTREGЄ 

ẘ Е0x380 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 DST_SGLREQ_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 DST_SGLREQ R/W 0x0 bit xҿ x ᴶ SingleḪ  

 

11.4.32 ᴶ LastḪ ᴌ ЃDMA_LSTSRCREGЄ 

ẘ : 0x388 



UM324xF ῳ  DMA ┼ ЃDMAЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  104 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 LSTSRC_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 LSTSRC R/W 0x0 bit xҿ x ᴶ LastḪ  

 

11.4.33 ᴶ LastḪ ᴌ ЃDMA_LSTDSTREGЄ 

ẘ Е0x390 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 LSTDST_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 LSTDST R/W 0x0 bit xҿ x ᴶ LastḪ  

 

11.4.34 DMA ᶕ ЃDMA_CFGREGЄ 

ẘ Е0x398 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 DMA_EN R/W 0x0 

DMAᶕ Е 

0x0ЕDMA ꜗ Ғᶕ  

0x1ЕDMA ꜗ ᶕ Ї ᶕ Ӑ╦

ᶕ ᵣ 

 

11.4.35 ᶕ ЃDMA_CHENREGЄ 

ẘ Е0x3A0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  
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ᵣ   ᵣẅ  

15:8 CH_EN_WE W 0x0 

bit (x+8)ҿ x  ῇ ᵣЕ 

0x0ЕҒ ῇ 

0x1Е ῇ 

Ї ҿ0 

7:0 CH_EN R/W 0x0 
bit xҿ x ᶕ ᵣ 

ᴶ ᵣᴰ ꜠ 0 

ᶕ ӃᶡЕ 

 ̧ bit 01Ї  ῇ0x101Їbit 1Ғ ɼ 

 ̧ bit 10Ї  ῇ0x200Їbit 0Ғ ɼ 

 ̧ bit 0bit 11Ї  ῇ0x303ɼ 

11.5 ᶕ  

11.5.1 ᴌ ᶕ  

1. DMA_SARx Ї ɼ 

2. DMA_DARx Ї ɼ 

3. DMA_CTLx Е 

A. ᶕ Ҳ ɼ 

B. ᴶ ɼ 

C. Ї SRAM Ḫ Ї TT_FCҲ SRAM ҿỴ ɼ 

D. /⁯ɼ 

E. burstᴶ ɼ 

4. DMA_CFGx Е 

A. ᴮᾨ ɼ 

B. ꜠ ᴶ ɼ 

C. Ḫ ɼ 

D. HS_SELҿ0ɼ 

5. DMA_MASKBLOCK Ї Ҳ ɼ 

6. DMA_CFGREG ᶕ DMAɼ 

7. DMA_CHENREG ᶕ ɼ 

8. Ҳ DMA_CHENREGɼ 

9. Ҳ ɼ 
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11.5.2 ᴌ ᶕ  

1. DMA_SARx Ї ɼ 

2. DMA_DARx Ї ɼ 

3. DMA_CTLx Е 

A. ᶕ Ҳ ɼ 

B. ᴶ ɼ 

C. ɼ 

D. /⁯ɼ 

E. burstᴶ ɼ 

4. DMA_CFGx Е 

A. ᴮᾨ ɼ 

B. HS_SELҿ1ɼ 

5. DMA_MASKBLOCK Ї Ҳ ɼ 

6. DMA_CFGREGᶕ DMAɼ 

7. DMA_CHENREG ᶕ ɼ 

8. ᴌ ῇ ᴌ Ї ᴶ ɼ 

9. Ҳ DMA_CHENREGɼ 

10. Ҳ ɼ
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12 ἥ ЃDCMIЄ 

12.1 DCMI  

DCMIװ ἥ 8/10/12/14ᵣ Ї JPEGJ ɼ 

12.2 Ӏ  

 ̧ 8/10/12/14ᵣDVP  

 ̧ ᴌ/Ὺ  

 ̧ /  

 ̧ ◑ ꜗ  

 ̧ Ὺ DMAJ  

12.3  

 12-1ЕDCMI  

ꜗ    ꜗ  

DCMI_PIXCLK PA6 Input ἥ Ḫ ῇ 

DCMI_HSYNC PA4 Input ἥ Ḫ ῇ 

DCMI_VSYNC PB7 Input ἥ ∆ Ḫ ῇ 

DCMI_D0 PA9,PC6 Input ἥ Ḫ ῇ 

DCMI_D1 PA10,PC7 Input ἥ Ḫ ῇ 

DCMI_D2 PC8,PE0 Input ἥ Ḫ ῇ 

DCMI_D3 PC9,PE1 Input ἥ Ḫ ῇ 

DCMI_D4 PC11,PE4 Input ἥ Ḫ ῇ 

DCMI_D5 PB6 Input ἥ Ḫ ῇ 

DCMI_D6 PB8,PE5 Input ἥ Ḫ ῇ 

DCMI_D7 PB9,PE6 Input ἥ Ḫ ῇ 

DCMI_D8 PC10 Input ἥ Ḫ ῇ 

DCMI_D9 PC12 Input ἥ Ḫ ῇ 

DCMI_D10 PB5 Input ἥ Ḫ ῇ 

DCMI_D11 PD2 Input ἥ Ḫ ῇ 

DCMI_D12 PD0 Input ἥ Ḫ ῇ 

DCMI_D13 PD1 Input ἥ Ḫ ῇ 
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12.4 ꜗ  

12.4.1  

12.4.1.1 8r  

ҿ 8r Ї 4ү └ ᴰ ᾥ1ү Ỵ Ї └1

ү └ Ѓ JPEG Є Їᴰ ҅ү  ῇFIFOɼ Ỵ

Ґ Е 

 12-2Е8r Ỵ  

ᵣ 31:24 23:16 15:8 7:0 

 Data4 Data3 Data2 Data1 

12.4.1.2 10r  

ҿ10r Ї 2ү └ ᴰ ᾥ1ү Ỵ Ї └1

ү └ Ѓ JPEG Є Їᴰ ҅ү  ῇFIFOɼ Ỵ

Ґ Е 

 12-3Е10r Ỵ  

ᵣ 31:26 25:16 15:10 9:0 

 6ôb0 Data2 6ôb0 Data1 

12.4.1.3 12r  

ҿ12r Ї 2ү └ ᴰ ᾥ1ү Ỵ Ї └1

ү └ Ѓ JPEG Є Їᴰ ҅ү  ῇFIFOɼ Ỵ

Ґ Е 

 12-4Е12r Ỵ  

ᵣ 31:28 27:16 15:12 11:0 

 4ôb0 Data2 4ôb0 Data1 

12.4.1.4 14r  

ҿ14r Ї 2ү └ ᴰ ᾥ1ү Ỵ Ї └1

ү └ Ѓ JPEG Є Їᴰ ҅ү  ῇFIFOɼ Ỵ

Ґ Е 

 12-5Е14r Ỵ  

ᵣ 31:30 29:16 15:14 13:0 

 2ôb0 Data2 2ôb0 Data1 
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12.4.2 ᴌ  

ᴌ ҐЇDCMIᶕ VsyncHsyncḪ ┼Ḫ Ї VsyncHsync

DCMID ᴶ ЇHsync ҅ ᴶ ЇVsync ҅

ᴶ ɼVsyncɻHsyncἥ ɼ 

12.4.3 JPEG  

JPEG Ї ᶕ ◑ Ὺ ꜗ ЇHsync׃ ԓ ᶕ Ғᴰ

 ῇFIFOɼ 

12.4.4 Ὺ  

Ὺ Їᶕ Ҳ ẅ ש VsyncHsyncḪ Ї ׃

8r ῇ ɼ 

DCMI_ESC DCMI_ESCMASK Ҳ Ї Ҳ₴ FF 

00 00 XXЇXXғ Ї Ẩ ɼ 

DCMI_ESCMASK װ Ҳ ֙ᵣЇ Ҳ ᵣ

DCMI_ESC Ҳ ẅЇ ɼᶡ DCMI_ESCҲ FS ҿAAЇ

DCMI_ESCMASKҲ FSM ҿF0Ї Ҳ₴ FF 00 00 AXЃX=0~FЄЇ

ɼ 

12.4.5 ◑  

DCMI_CROPSTART DCMI_CROPSIZE Ї װ ἥ

҅ү Ὺ ɼ 

12.4.6  

ᶕ Ї ᶕDCMIװ ҅ ꜠ῗ ɼ 

12.5  

Е0x4020_0000 

∆ ҐЕ 
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 12-6ЕDCMI ∆  

ẘ    

0x00 DCMI_CTRL ┼  

0x04 DCMI_STATUS  

0x08 DCMI_INTRAW Ҳ  

0x0C DCMI_INTEN Ҳ ᶕ  

0x10 DCMI_INTMASKED Ҳ  

0x14 DCMI_INTCLR Ҳ  

0x18 DCMI_ESC Ὺ  

0x1C DCMI_ESCMASK Ὺ  

0x20 DCMI_CROPSTART ◑  

0x24 DCMI_CROPSIZE ◑  

0x28 DCMI_DATA  

0x2C DCMI_MSTCTRL ₴ ┼  

0x30 DCMI_MSTADR ₴  

12.5.1 ┼  (DCMI_CTRL) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 INPUT_OFFSET R/W 0x0 

ῇ ҿ 8ᵣ Ї ῇḪ Е 

0Е ῇḪ D0~D7  

1Е ῇḪ D2~D9  

14 DCMI_EN R/W 0x0 

DCMI ῗЕ 

0Еῗ  

1Е  

13:12 RSV - - Ḧ  

11:10 WIDTH R/W 0x0 

ῇ Е 

0Е8bit 

1Е10bit 

2Е12bit 

3Е14bit 

9:8 FRAME_RATE R/W 0x0 

┼Е 

0Е  

1Е ҅  

2/3Е 1/4  

7 VSYNC_POL R/W 0x0 

VSYNC Ѓ ᵣ

ҏ VSYNC ЄЕ 

0Еᵤ ЃVSYNCᵤ ЇҒᴶ

Є 

1Е (VSYNC ЇҒᴶ

) 
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ᵣ   ᵣẅ  

6 HSYNC_POL R/W 0x0 

HSYNC Ѓ ᵣ

ҏ HSYNC ЄЕ 

0Еᵤ ЃHSYNCᵤ ЇҒᴶ

Є 

1Е ЃHSYNC ЇҒᴶ

Є 

5 CLK_POL R/W 0x0 

Ѓ ᵣ ἥ ЄЕ 

0ЕҐ  

1Еҏ  

4 ESC_EN R/W 0x0 

ᴌ Ὺ Е 

0Е ᴌ  

1ЕῪ  

3 JPEG_EN R/W 0x0 

JPEG Е 

0ЕҒ JPEG  

1Е JPEG ЇᴰẨ ⁯ ɻῪ

◑ ꜗ  

2 CROP_EN R/W 0x0 

◑ Е 

0ЕҒ ◑  

1Е ◑  

1 SINGLE_FRAME R/W 0x0 

Е 

0ЕҒ  

1Е Ї ҅ ꜠ῗ

 

0 CAPTURE_EN R/W 0x0 

Е 

0Еῗ  

1Е  

 

12.5.2  (DCMI_STATUS) 

ẘ Е0x04 

ᵣẅЕ0x0000 0003 

ᵣ   ᵣẅ  

31:3 RSV - - Ḧ  

2 FIFO_EMPTY R 0x0 

FIFO Е 

0Е  

1Е  

1 VSYNC_STATUS R 0x1 

Е 

0Еᴶ  

1Е  

0 HSYNC_STATUS R 0x1 

Е 

0Еᴶ  

1Е  
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12.5.3 Ҳ  (DCMI_INTRAW) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:6 RSV - - Ḧ  

5 MST_ERR R 0x0 ₴ ᴶ ᵣ 

4 HSYNC R 0x0 Hsyncҿ ᵣ 

3 VSYNC R 0x0 Vsyncҿ ᵣ 

2 ESC_ERR R 0x0 └ Ὺ ᵣ 

1 OVERFLOW R 0x0 FIFO₴ ᵣ 

0 FRAME_END R 0x0 ҅ ᵣ 

 

12.5.4 Ҳ ᶕ  (DCMI_INTEN) 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:6 RSV - - Ḧ  

5 MST_ERR_EN R/W 0x0 ᶕ ᴶ Ҳ  

4 HSYNC_EN R/W 0x0 ᶕ HsyncҲ  

3 VSYNC_EN R/W 0x0 ᶕ VsyncҲ  

2 ESC_ERR_EN R/W 0x0 ᶕ Ὺ Ҳ  

1 OVERFLOW_EN R/W 0x0 ᶕ FIFO₴Ҳ  

0 FRAME_END_EN R/W 0x0 ᶕ Ҳ  

 

12.5.5 Ҳ  (DCMI_INTMASKED) 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:6 RSV - - Ḧ  

5 MST_ERR_MASKED R 0x0 ᴶ Ҳ  

4 HSYNC_MASKED R 0x0 HsyncҲ  

3 VSYNC_MASKED R 0x0 VsyncҲ  

2 ESC_ERR_MASKED R 0x0 Ὺ Ҳ  

1 OVERFLOW_MASKED R 0x0 FIFO₴Ҳ  

0 FRAME_END_MASKED R 0x0 Ҳ  
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12.5.6 Ҳ  (DCMI_INTCLR) 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:6 RSV - - Ḧ  

5 MST_ERR_CLR W 0x0 ᵣ 1 ᴶ Ҳ  

4 HSYNC_CLR W 0x0 ᵣ 1 HsyncҲ  

3 VSYNC_CLR W 0x0 ᵣ 1 VsyncҲ  

2 ESC_ERR_CLR W 0x0 ᵣ 1 Ὺ Ҳ  

1 OVERFLOW_CLR W 0x0 ᵣ 1 FIFO₴Ҳ  

0 FRAME_END_CLR W 0x0 ᵣ 1 Ҳ  

 

12.5.7 Ὺ  (DCMI_ESC) 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:24 FE R/W 0x0 ԓ Ὺ  

23:16 LE R/W 0x0 ԓ Ὺ  

15:8 LS R/W 0x0 ԓ Ὺ  

7:0 FS R/W 0x0 ԓ Ὺ  

 

12.5.8 Ὺ  (DCMI_ESCMASK) 

ẘ Е0x1C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:24 FEM R/W 0x0 

ԓ Ὺ ᵣЕ 

ҿ0 ᵣ Ғᴰ  

ҿ1 ᵣᴰ ғ  

23:16 LEM R/W 0x0 

ԓ Ὺ ᵣЕ 

ҿ0 ᵣ Ғᴰ  

ҿ1 ᵣᴰ ғ  

15:8 LSM R/W 0x0 

ԓ Ὺ ᵣЕ 

ҿ0 ᵣ Ғᴰ  

ҿ1 ᵣᴰ ғ  

7:0 FSM R/W 0x0 

ԓ Ὺ ᵣЕ 

ҿ0 ᵣ Ғᴰ  

ҿ1 ᵣᴰ ғ  
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12.5.9 ◑  (DCMI_CROPSTART) 

ẘ Е0x20 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:29 RSV - - Ḧ  

28:16 
VERTICAL_ 
STARTPOINT 

R/W 0x0 ╦  

15:14 RSV - - Ḧ  

13:0 
HORIZONAL_ 
STARTPOINT 

R/W 0x0 
╦ ἥ

ү  

 

12.5.10 ◑  (DCMI_CROPSIZE) 

ẘ Е0x24 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:29 RSV - - Ḧ  

28:16 VERTICAL_SIZE R/W 0x0  

15:14 RSV - - Ḧ  

13:0 HORIZONAL_SIZE R/W 0x0 ἥ ү  

 

12.5.11  (DCMI_DATA) 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DATA R 0x0 הװ FIFOҲ ₴  

 

12.5.12 ₴ ┼  (DCMI_MSTCTRL) 

ẘ Е0x2C 

ᵣẅЕ0x0000 0016 

ᵣ   ᵣẅ  

31:6 RSV - - Ḧ  
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ᵣ   ᵣẅ  

5 ADRRST R/W 0x0 

҅ ᴶ Ӑ ꜠ ᴶ

Е 

0ЕҒ  

1Е҅ ᴶ ᴶ ꜠ ҿ

√  

4:3 WIDTH R/W 0x2 

ᴶ Е 

0Е8bit 

1Е16bit 

2/3Е32bit 

2:1 ADRINCR R/W 0x3 

ᶕ Е 

0/1ЕҒᶕ Ї ₴└ ҅ү  

2Еᶕ Ї ₴└ ⁯  

3Еᶕ Ї ₴└  

0 MST_EN R/W 0x0 

ᶕ ꜠ ₴Е 

0ЕҒᶕ  

1Еᶕ  

 

12.5.13 ₴  (DCMI_MSTADR) 

ẘ Е0x30 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 MST_ADR R/W 0x0 
₴ Ї ғ ᴶ

 

 

12.6 ᶕ  

12.6.1 ᶕ DCMI Ḧ └Ỵ  

1. ἥ ɼ 

2. IO ҿI2C_SCLI2C_SDAЇ I2C ЇᶕӐ ԓ ɼ 

3. IO ⅎ⌡ҿcamera pdnЇcamera rstɼ 

4. IO ⅎ⌡ҿDCMI PCLKЇDCMI VSYNCЇDCMI HSYNCЇDCMI D0ïD13

DCMIꜗ ɼ 

5. camera pdn=0Їᵤꜗ ῗ Ж camera RSTᴌ ᵣɼ Е ἥ

ῳ Ї ov2640ҿᶡЇҐװ ɼ 

6. I2C ἥ ᵣɼ ἥ idɼ 

7. I2C ἥ ҿuxgaЇrgb565ЇΊᵩ ᶡש ɼ 



UM324xF ῳ  ἥ ЃDCMIЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  116 

8. I2C ἥ ҿ320width*240heighɼ 

9. I2C ἥ ɼ 

10. ᶕ DCMI Ї DCMIr ɼ 

11. ᶕ dcmi frameendҲ Їᶕ DCMIҲ ɼ dcmi_frameendҲ Ї DCMIה

camera ҅ Ḧ └ Ỵ ɼ 

12. DCMI ҿ 8bitЇ ῇḪ ҿd0~d7ɼ Е ᴌ ᴶ

ɼ 

13. DCMI Vsync ҿᵤЇDCMI Hsync ҿᵤЇDCMI PCLKҿ Їᶕ ᴌ ɼ 

14. ◑ ЇDCMI_CROPSTARTDCMI_CROPSIZEЇ ԓ ԓ ἥ

ɼ 

15. ◑crop_en = 1ɼ 

16. ҿ Їᶕ Їῗ jpegɼ 

17. DCMI ₴ mst_adrҿ Ỵ ɼ 

18. ҅ ᴶ ꜠ ЖDCMI₴ ᴶ ҿ 8bitЖ ₴ ꜠ꜘ 1ɼ

Е Ầ ɼ 

19. ᶕ ꜠ ₴mst_en = 1ɼ 

20. DCMIᶕ ЇDCMI ᶕ ЇDCMI Ỵ└ Ỵ ɼ 

12.6.2 ᶕ DCMI ᴶ  

1. ἥ ɼ 

2. IO ҿI2C_SCLI2C_SDAЇ I2C ЇᶕӐ ԓ ɼ 

3. IO ⅎ⌡ҿcamera pdnЇcamera rstɼ 

4. IO ⅎ⌡ҿDCMI PCLKЇDCMI VSYNCЇDCMI HSYNCЇDCMI D0ïD13

DCMIꜗ ɼ 

5. camera pdn=0Ї u ꜗ ῗ Ж camera rstᴌ ᵣɼ Е ἥ

ῳ Ї ov2640ҿᶡЇҐװ ɼ 

6. I2C ἥ ᵣɼ ἥ idɼ 

7. I2C ἥ ҿuxgaЇrgb565ЇΊᵩ ᶡש ɼ 

8. I2C ἥ ҿ320width*240heighɼ 

9. I2C ἥ ɼ 

10. ᶕ DCMI Ї DCMIr ɼ 

11. DCMI ҿ 8bitЇ ῇḪ ҿd0~d7ɼ Е ᴌ ᴶ

ɼ 

12. DCMI Vsync ҿᵤЇDCMI Hsync ҿᵤЇDCMI PCLKҿ Їᶕ ᴌ ɼ 
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13. ◑ ЇDCMI_CROPSTARTDCMI_CROPSIZEЇ ԓ ԓ ἥ

ɼ 

14. ◑crop_en = 1ɼ 

15. ҿ Їᶕ Їῗ jpegɼ 

16. DCMI ₴ mst_adrҿ Їᶡ  emc i80ῇ ɼ 

17. DCMI₴ ᴶ ҿ16bitЖ ₴ Ғ ɼ Е Ầ ɼ 

18. ᶕ ꜠ ₴mst_en = 1ɼ 

19. DCMIᶕ ЇDCMI ᶕ ɼDCMI ᴶ └ ɼ 

12.6.3 ᶕ DCMI DMAJ  

1. ἥ ɼ 

2. IO ҿI2C_SCLI2C_SDAЇ I2C ЇᶕӐ ԓ ɼ 

3. IO ⅎ⌡ҿcamera pdnЇcamera rstɼ 

4. IO ⅎ⌡ҿDCMI PCLKЇDCMI VSYNCЇDCMI HSYNCЇDCMI D0ïD13

DCMIꜗ ɼ 

5. camera pdn=0Ї u ꜗ ῗ Ж camera rstᴌ ᵣɼ Е ἥ

ῳ Ї ov2640ҿᶡЇҐװ ɼ 

6. I2C ἥ ᵣɼ ἥ idɼ 

7. I2C ἥ ҿuxgaЇrgb565ЇΊᵩ ᶡש ɼ 

8. I2C ἥ ҿ320width*240heighɼ 

9. I2C ἥ ɼ 

10. ᶕ DCMI Ї DCMIr ɼ 

11. DCMI ҿ 8bitЇ ῇḪ ҿd0~d7ɼ Е ᴌ ᴶ

ɼ 

12. DCMI VsyncҿᵤЇDCMI HsyncҿᵤЇDCMI HCLKҿ Їᶕ ᴌ Їɼ 

13. ◑ ЇDCMI_CROPSTARTDCMI_CROPSIZEЇ ԓ ԓ ἥ

ɼ 

14. ◑crop_en = 1ɼ 

15. ҿ Їᶕ Їῗ jpegɼ 

16. DCMI ₴ mst_adrҿ Їᶡ  emc i80ῇ ɼ 

17. DCMI₴ ᴶ ҿ16bitЖ ₴ Ғ ɼ Е Ầ ɼ 

18. ῗ ꜠ ₴mst_en = 0ɼ Ґ ₴ Ї ₴ Ї ₴ ɼ

DMA Ὺ 32bit ᴶ ɼ 

19. DCMIᶕ ЇDCMI ᶕ ɼ 
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20. ᶕ DMA1 Ї DMA1ᵣɼӃᶡЕDMA DCMI └EMCɼ 

21. √ DMA Їᶡ DMA1 1Їperipheral└memory Ї Ғ Ї

Ғ ɼ ɻ DMA burst ҿ1ɼ ᴶ ҿ32bitЇ ᴶ ҿ16bitɼ

ɻ ҿ ᴌ ɼ Ḫ ҿsignal1Ї Ḫ ҿᴑ ẅЃmemoryЄɼ 

22. ᶕ DMA ɼᶕ DMA1Ҳ Ї Ҳ ⃰ ɼ 

23. ꜠ DMA1J Ї ᶡЕDMA1 1Ї ҿ DCMI_DATA Ї ҿ

EMC_DATA Ї ᴶ ҿ҅ ἥ /4ЇDMA DMA ב

ᶡש ɼ 

24. ᴶ ῇDMAҲ Ї Ї ꜠Ґ҅ DMA ᴶ ɼ ҅ ᴶ

Ї Ї ҅ ᴶ Ї ꜠ ҅ ҅ DMA

ᴶ ɼ 
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13 Ỵ ┼ ЃEMCЄ 

13.1 EMC  

SRAMЇNOR FLASHЇI80 ꜗ ɼ Ỵ ┼ EMC(External Memory 

Controller) ┼Ḫ ᴶ Ї ᴶ Ὺ Ỵ Ѓ ЄӐ

ɼ Ӥ ᵲҿװ TFT-LCD ┼ ᶕ Ї 8080 TFT-LCDɼ 

13.2 Ӏ  

 ̧ SramɻNorflash 

 ̧ 8080 TFT-LCD┼ 

 ̧  Ḧ ꜗ  

 ̧ 8/16 

 ̧   ᵲ  

13.3  

 13-1ЕEMC  

ꜗ    ꜗ  

EX_NCEЃcsn0) PD7 Output Ḫ  

EX_RS(rs) PD6 Output ת  

EX_WR(wen) PD5 Output    

EX_RD(oen) PD4 Output  

EX_BA[1]ЃEBn[1]) PE1 Output 
8r ᵣ

┼ 

EX_BA[0]ЃEBn[0]) PE0 Output 
ᵤ 8r ᵣ

┼ 

EX_RST - Output ҅үGPIO ┼ 

EX_D0 PD14 Input/Output ῇ ₴ 

EX_D1 PD15 Input/Output ῇ ₴ 

EX_D2 PD0 Input/Output ῇ ₴ 

EX_D3 PD1 Input/Output ῇ ₴ 

EX_D4 PE7 Input/Output ῇ ₴ 

EX_D5 PE8 Input/Output ῇ ₴ 

EX_D6 PE9 Input/Output ῇ ₴ 

EX_D7 PE10 Input/Output ῇ ₴ 

EX_D8 PE11 Input/Output ῇ ₴ 
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ꜗ    ꜗ  

EX_D9 PE12 Input/Output ῇ ₴ 

EX_D10 PE13 Input/Output ῇ ₴ 

EX_D11 PE14 Input/Output ῇ ₴ 

EX_D12 PE15 Input/Output ῇ ₴ 

EX_D13 PD8 Input/Output ῇ ₴ 

EX_D14 PD9 Input/Output ῇ ₴ 

EX_D15 PD10 Input/Output ῇ ₴ 

MEM_A0 PB10 Output  

MEM_A1 PB11 Output  

MEM_A2 PB12 Output  

MEM_A3 PB13 Output  

MEM_A4 PC0 Output  

MEM_A5 PC1 Output  

MEM_A6 PC2 Output  

MEM_A7 PC3 Output  

MEM_A8 PC4 Output  

MEM_A9 PC5 Output  

MEM_A10 PE2 Output  

MEM_A11 PE3 Output  

MEM_A12 PE4 Output  

MEM_A13 PE5 Output  

MEM_A14 PE6 Output  

MEM_A15 PD3 Output  

MEM_A16 PD11 Output  

MEM_A17 PD12 Output  

MEM_A18 PD13 Output  

 

13.4 ꜗ  

13.4.1  

EMC_CSCR0 Ҳ CSenḪ ҅ү ᶕ ɼ Ὺ CSenҒ

Ḫ CSnxҿᵤЇ Ὺ CSenҿ 1Ї ҙ

  ᵲ Ї CSnxḪ ᴰ ɼ 

13.4.2 EBnḪ  

ԓ CSnx  ᵲ ЇEBnḪ װ ɼ ԓ ᵲ

Ї׃׃ ɼ ᵲ ҏ ɼ 
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  ᵲ Ґ Е 

Clk

CSn

WEn

EBnx

tass tneg
OEn

twws

Addr

Data_out

 

 13-1Е Ỵ ┼   ᵲ  

 

ᵲ Ґ Е 

Clk

CSn

OEn

EBnx

tass tneg
WEn

t rws

Addr

Data_in Data Valid

 

 13-2Е Ỵ ┼ ᵲ  

Ỵ   Ї Ґ Е 

 13-2Е Ỵ    

Wats/Rats/Aats Tass Wnts Tneg Wws/Rws Twws/Trws 

000 0 000 0 0000 1 

001 1 001 1 0001 2 

010 2 010 2 0010 3 

011 3 011 3 0011 4 

100 4 100 4 0100 5 

101 5 101 5 0101 6 

110 6 110 6 0110 7 
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Wats/Rats/Aats Tass Wnts Tneg Wws/Rws Twws/Trws 

111 7 111 7 0111 8 

- - - - 

1000 9 

1001 10 

1010 11 

1011 12 

1100 13 

1101 14 

1110 15 

1111 16 

Е ԓTFT ЇTneg Ї Ҳ Tneg ɼ 

13.4.3 ᶕ  

EMC_CSCR0 Ҳ PS ᵣ ɼEMC ┼

ҿ8/16bitЇCPU װװ ԓ ᵣ ɼᶡ

ҿ8bitЇ CPU ҅ 32bit  ת ЇEMC ┼ Ὺ ᴰ 32bitתⅎ  

ᵲЇה └ 32bit ɼ CPU ᵤԓ Їᴰ

Ї ᴌ ᾭ ᵲɼ 

Ґ ҿEBnғ Ӑ ῗ ɼ 

 13-3ЕEBnғ ῗ  

ᵣ Ѓ ᵣЕbitЄ 

ᵣ

Ѓ ᵣЕbitЄ 
EBnx Ḫ  

8 16 
EBnx[1] Data_in/Data_out[15:8] 

EBnx[0] Data_in/Data_out[7:0] 

16 16 
EBnx[1] - 

EBnx[0] Data_in/Data_out[15:0] 

8 8 
EBnx[1] - 

EBnx[0] Data_in/Data_out[7:0] 

13.4.4 TFT-LCD ┼ 

EMC 8080 TFT-LCD┼ɼ8080 TFT-LCD Ґ Е 
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Clk

CSn
tass tneg

twws/t rws

RS/Oen/ 
WEn

Data_in Data Valid

Data_out

 

 13-3ЕI8080 TFT-LCD  

EMC ҲRS ת ᵲ ᴶ ᵲЇῚ ᵲ ҿ

EMC_CMD EMC_DATA” ɼ 

Ї ԓTFT ЇTneg Ї Ҳ Tneg ɼ 

13.5  

EMC Е0x6A00_0000 

∆ ҐЕ 

 13-4ЕEMC ∆  

ẘ    

0x00 EMC_CSCR0 ┼ 0 

0x10 EMC_TFTS TFT  

0x14 EMC_CMD TFT ҐCMD  

0x18 EMC_DATA TFT ҐDATA  

0x1C EMC_SEG0 ↔ⅎ 0 

 

Е0x6800_0000 

 13-5Е  

ẘ    

0x800000*x UM_SEG_ADDRx x Їx ẅ0~3 

 

Ґװ ב ɼ 

13.5.1 ┼ ЃEMC_CSCR0Є 

ẘ : 0x00 

ᵣẅЕ0x7770 2FF0 

ᵣ   ᵣẅ  

31 RSV - - Ḧ  
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ᵣ   ᵣẅ  

30:28 WATS R/W 0x7 
 Ḫ Е 

ӎҿCSnḪ └EBnḪ Ӑ  

27 RSV - - Ḧ  

26:24 WNTS R/W 0x7 
 Ḫ Е 

ӎҿEBnḪ └CSnḪ Ӑ  

23 RSV - - Ḧ  

22:20 RATS R/W 0x7 
Ḫ Е 

ӎҿCSnḪ └EBn/OEnḪ Ӑ  

19:15 RSV - - Ḧ  

14 RO R/W 0 

Roᵣ ┼ Ґ   Е 

1Е ᾡ  

0Е   ᾡ  

҅ү Ỵ Ї Roᵣ Ὺ

read/writeḪ ɼ └҅ү ᶡ

ԐᴌЇ  

1Е ᾡ Ж    

0Е   ᾡ  

ᵣ TFT ҐҒ ᵲ  

13 PS R/W 0x1 

ᵣ Е 

0Е16ᵣ  

1Е8ᵣ  

12 RSV - - Ḧ  

11:8 WWS R/W 0xF Wws ”   ү  

7:4 RWS R/W 0xF Rws ” ү  

3:1 RSV - - Ḧ  

0 CSEN R/W 0x0 

CSenᵣ ᶕ Е 

Ї Ḫ ᴰ  

1Еᶕ  

0Е  

13.5.2 TFT ЃEMC_TFTSЄ 

ẘ Е 0x10 

ᵣẅЕ0x0000 0003 

ᵣ    ᵣẅ  

31:2 RSV - - Ḧ  

1:0 TFTS R/W 3 

TFT Е 

00ЕCSn0 ┼ ҿTFT Ї ԓ8080 TFT-LCD

┼ 

01ЕCSn0 ┼ ҿSRAM Ї ԓ
SRAM 

10ЕCSn0 ┼ ҿNORFlash Ї ԓ
NORFlash 
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13.5.3 TFT ת ЃEMC_CMDЄ 

ẘ : 0x14 

ᵣẅЕ0x0000 0000 

ᵣ     ᵣẅ  

31:0 CMD W 0x0 
ҿTFT Ї Ҳ   Ї

ҿCmd Ὺ Їᴰ TFT Cmd ᵲɼ 

 

13.5.4 TFT ЃEMC_DATAЄ 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 

ᵣ   ẅ  

31:0 DATA R/W 0x0 
ҿTFT Ї Ҳ   Ї

ҿ Ὺ Їᴰ TFT Data ᵲɼ 

 

13.5.5 ↔ⅎ ЃEMC_SEG0Є 

ẘ Е0x1C 

ᵣẅЕ0x0FFF 8000 

ᵣ   ᵣẅ  

31:28 RSV - - Ḧ  

27:15 SIZE R/W 0x1FFF 
CSen0 Ỵ ЃSEG0Є ᵣЕ 

SEG0Ѓ ЕbyteЄ=ЃSize + 1Є* 1K 

14:0 START R/W 0 

CSen0 Ỵ ЃSEG0Є Ї װ

1Kbyte ɼ ҿ1Kbyteҿ ᵣЇ ҅үSEG

ᵣҿ1Kbyte 

 

13.6 ᶕ  

13.6.1 Ỵ ᵲ 

1. IO ⅎ⌡ҿEMC CSnЇWEnЇRSЇOEnЇD0~D15ЇA0~A18ЇDQM0ЇDQM1

EMCꜗ ɼ 

2. ᶕ EMC Ї EMC ᵣɼ 

3. EMC CSN0ҿ TFT ɼ 

4. EMC_CSCR0 bit[30:28]Їbit[26:24]Їbit[22:20]Їbit[11:8]Їbit[7:4]Ї ẅ
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ẅ ᶕ ɼ 

5. EMC_CSCR0[14]ҿ / ᾡ ɼ ᵣ ҿ 16bit8bitЇ

ɼ 

6. Ỵ UM_SEG_ADDR0ɼ 

7. ↔ⅎ EMC_SEG0ɼ 

8. ᶕ CSN0ɼ 

9. Ỵ ᵲɼ 

13.6.2 Ỵ   ᵲ 

1. IO ⅎ⌡ҿEMC CSnЇWEnЇRSЇOEnЇD0~D15ЇA0~A18ЇDQM0ЇDQM1

EMCꜗ ɼ 

2. ᶕ EMC Ї EMC ᵣɼ 

3. EMC CSN0ҿ TFT ɼ 

4. EMC_CSCR0 bit[30:28]Їbit[26:24]Їbit[22:20]Їbit[11:8]Їbit[7:4]Ї ẅ

ẅ ᶕ ɼ 

5. EMC_CSCR0[14]ҿ  ᾡ ɼ ᵣ ҿ16bit8bitЇ ɼ 

6. Ỵ UM_SEG_ADDR0ɼ 

7. ↔ⅎ EMC_SEG0ɼ 

8. ᶕ CSN0ɼ 

9. Ỵ   ᵲɼ 

13.6.3 TFT-LCD ᵲ 

1. IO ⅎ⌡ҿEMC CSnЇWEnЇRSЇOEnЇD0~D15EMCꜗ ɼ 

2. ᶕ EMC Ї EMC ᵣɼ 

3. EMC CSN0ҿTFT ɼ 

4. EMC_CSCR0 bit[30:28]Їbit[26:24]Їbit[22:20]Їbit[11:8]Їbit[7:4]Ї ẅ

ẅ ᶕ ɼ 

5. EMC_CSCR0[14]ҿ  ᾡ ɼ ᵣ ҿ16bit8bitЇ ɼ 

6. ᶕ CSN0ɼ 

7. EMC_CMD ῇ ᴶת ɼ 

10. EMC_DATA  ᴶ ɼ 



UM324xF ῳ  ᴌꜘ ЃCordicЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  127 

14 ᴌꜘ ЃCordicЄ 

14.1  

Cordic┼ ᶕװ Cordic άẗÓÉÎ—ɻάẗÃÏÓ—ɻatan2(Ù,Ø)ɻ ὼ ώɻÙẗØɻ

ÙȾØɻÓÉÎÈ×ɻÃÏÓÈ×ɻÔÁÎÈώȾὼɻln(Ø)ɻЍØ ⃰ ɼ  

14.2 Ӏ  

 ̧ Ὺ ᶕ 24r  

 ̧ AHB װ ῇ ₴32 16r  

 ̧ DMA ᴶ  

 ̧ ῇ ₴  

14.3 ꜗ  

14.3.1 ғ ῇ ₴ 

Ὺ 24r Ї ῇ ₴ װ 32r 16r ᴶ

ɼ ԓ ꜗ ɼ 

32r Ї 24r ҿ ῇ ₴ Їᵤ 8r Ж Ї Ҳᶕ

32r ᵲɼ ᵣԓ [23]ᵣғ [22]ᵣӐ Ї Ї ү

ҿ [-1, (223-1)/223]ЇӤ [0x80000000,0x7FFFFFFF]Ж Ғ Ї

ҿ [0, (224-1)/223]ЇӤ [0x0,0xFFFFFF00]ɼװҐҿ Ӄᶡ ʉ ԓ ʊЕ 

ῇ x[DEC] ῎  [DEC] [HEX] 

0.25 x*231 536870912 0x20000000 

 

16r Ї16r ҿῪ 16r Ї ῇ ᵤ 8r 0 ᾥЖ

Ї Ҳᶕ 16r ᵲɼ Ї ү ҿ [-1, 

(215-1)/215)ЇӤ [0x8000,0x7FFF]Ж Ғ Ї ҿ [0, (216-1)/215]ЇӤ

[0x0,0xFFFF]ɼ 

ῇ x[DEC] ῎  [DEC] [HEX] 

0.25 x*215 8192 0x00002000 
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ῇ2ү Ї 2ү  ῇ Ї ꜠ Ж 1ү

Ї ῇ1ү ᴰᶕ ꜠ ɼ 

14.3.2 ꜗ 0Е□ẗἻἱἶⱣ / □ẗἫἷἻⱣ 

ꜗ 0ЕάẗÓÉÎ— / άẗÃÏÓ— Ї ῇ ₴ Ґ Е 

 14-1ЕCordic┼ ꜗ 0 ῇ ₴  

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  — m άẗÓÉÎ— άẗÃÏÓ— 

ᵣ True True True True 

 ᵣҿ ʌ ὶὥὨ 

0x7FFFFF(XX) 

(32r )

0x7FFF(16ᵣ ) 

1Ї Ғᴰ

ӝ  

- - 

ῗ ЕÔÁÎ— ÓÉÎ— ÃÏÓ— 

Е 

1. ᵣЕ ᵣЇ ᵣ ᵣ ᵣɼ 

TrueЕ ᵣЇFalseЕҒ ᵣɼ 

2. ῇ 14.3.1 ғ ῇ ₴ ɼ 

ҏװ .3 ԓ ꜗ ɼ 

14.3.3 ꜗ 1Еatan2(y,x) / Ѝ● ◐  

ꜗ 1Еatan2(y,x) / Ø Ù Ї ῇ ₴ Ґ Е 

 14-2ЕCordic┼ ꜗ 1 ῇ ₴  

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  y x atan2(y, x) Ø Ù 

ᵣ True True True False 

 - - ᵣҿ ʌ ὶὥὨ 

Bit[23] ╦

0 1ЇҒ

Ї ҿ

[0,Ѝς] 

ῗ ЕÔÁÎὼ ÁÔÁÎςὼẗς ȟς  

14.3.4 ꜗ 2Е◐ẗ● 

ꜗ 2Еώẗὼ Ї ῇ ₴ Ґ Е 

 14-3ЕCordic┼ ꜗ 2 ῇ ₴  

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  y x ώẗὼ - 

ᵣ True True True - 
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 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

 - - - - 

 

14.3.5 ꜗ 3Е◐Ⱦ● 

ꜗ 3ЕώȾὼ Ї ῇ ₴ Ґ Е 

 14-4ЕCordic┼ ꜗ 3 ῇ ₴  

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  y x ώȾὼ - 

ᵣ True True True - 

  ȿώȿ ȿὼȿ - - 

 

14.3.6 ꜗ 4ЕἻἱἶἰ◌ / ἫἷἻἰ◌ 

ꜗ 4ЕÓÉÎÈύ / ÃÏÓÈύ Ї ῇ ₴ Ґ Е 

 14-5ЕCordic┼ ꜗ 4 ῇ ₴  

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ς ẗύ - ς ẗÓÉÎÈύ ς ẗÃÏÓÈύ 

ᵣ True - True False 

 ύᶰ ρȢρρψρȟρȢρρψρ -  [0, 1.366]  [0, 1.693] 

ῗ ЕὩ ÓÉÎÈύ ÃÏÓÈύ 

14.3.7 ꜗ 5ЕἼἩἶἰ◐Ⱦ● 

ꜗ 5ЕÔÁÎÈώȾὼ Ї ῇ ₴ Ґ Е 

 14-6ЕCordic┼ ꜗ 5 ῇ ₴  

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ώ ὼ ς ẗ— - 

ᵣ True False True - 

 

ώɴהװ ρȟρЇὼɴ πȟς Ὺ

(ώȟὼ)ЇӤ װ ῇ 

ώ ς ẗÔÁÎÈ—Їὼ ς Ї 

 ώὼϳ ᶰ πȢψπφωȟπȢψπφω 

- - 

 

14.3.8 ꜗ 6Еln(●) 

ꜗ 6Еln(●) Ї ῇ ₴ ῇ Ї ┼

Ҳ ῇ ẅ SCALEЇ Ґ Е 
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ὼɴ πȢρπφωȟρ ЇתSCALE=0 

 14-7ЕCordic┼ ꜗ 6 ῇ ₴ 1 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ὼ - ς ẗÌÎὼ - 

ᵣ False - True - 

 ὼɴ πȢρπφωȟρ - - - 

 

ὼɴ ρȟσ ЇתSCALE=1 

 14-8ЕCordic┼ ꜗ 6 ῇ ₴ 2 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ς ẗὼ -- ς ẗÌÎὼ - 

ᵣ False -- True - 

 ὼɴ ρȟσ  - - - 

 

ὼɴ σȟχ ЇתSCALE=2 

 14-9ЕCordic┼ ꜗ 6 ῇ ₴ 3 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ς ẗὼ - ς ẗÌÎὼ - 

ᵣ False - True - 

 ὼɴ σȟχ - - - 

 

ὼɴ χȟωȢσυ ЇתSCALE=3 

 14-10ЕCordic┼ ꜗ 6 ῇ ₴ 4 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ς ẗὼ - ς ẗÌÎὼ - 

ᵣ False - True - 

 ὼɴ χȟωȢσυ - - - 

ῗ Еύ Ὡ  

14.3.9 ꜗ 7ЕἡἹἺὀ 

ꜗ 7ЕЍὼ ЇӤ Sqr(x)Ї ῇ ₴ ῇ Ї

┼ Ҳ ῇ ẅ SCALEЇ Ґ Е 

ὼɴ πȢρπφωȟρ ЇתSCALE=0 

 14-11ЕCordic┼ ꜗ 7 ῇ ₴ 1 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ὼ - Ѝὼ - 

ᵣ False - False - 

 ὼɴ πȢρπφωȟρ - - - 

 

ὼɴ ρȟσ ЇתSCALE=1 
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 14-12ЕCordic┼ ꜗ 7 ῇ ₴ 2 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ς ẗὼ - ς ẗЍὼ - 

ᵣ False - False - 

 ὼɴ ρȟσ - - - 

 

ὼɴ σȟχ ЇתSCALE=2 

 14-13ЕCordic┼ ꜗ 7 ῇ ₴ 3 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ς ẗὼ - ς ẗЍὼ - 

ᵣ False - False - 

 ὼɴ σȟχ - - - 

 

 

ὼɴ χȟωȢσυ ЇתSCALE=3 

 14-14ЕCordic┼ ꜗ 7 ῇ ₴ 4 

 ῇ 1 ῇ 2 ₴ 1 ₴ 2 

Ὺ  ς ẗὼ - ς ẗЍὼ - 

ᵣ False - False - 

 ὼɴ χȟωȢσυ - - - 

 

14.4  

Е0x4540_0000 

∆ ҐЕ 

 14-15ЕCordic┼ ∆  

ẘ    

0x00 CORDIC_CTRL ┼  

0x04 CORDIC_DIN1 ῇ 1 

0x08 CORDIC_DIN2 ῇ 2 

0x0C CORDIC_DOUT1 ₴ 1 

0x10 CORDIC_DOUT2 ₴ 2 

 

Ґװ ב ɼ 

14.4.1 ┼  (CORDIC_CTRL) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31 DATA_READY R 0x0 
0Е ╦  

1Е ╦  

30:22 RSV - - Ḧ  

21:20 SCALE R/W 0x0 ln(●) Ѝὼ ,ὼ ẅ  

19:18 RSV - - Ḧ  

17 DMA_OUT R/W 0x0 

₴ DMAᶕ Ḫ  

0Еῗ ₴ DMA 

1Е ₴ DMA 

16 DMA_IN R/W 0x0 

ῇ DMAᶕ Ḫ  

0Еῗ ῇ DMA 

1Е ῇ DMA 

15:14 RSV - - Ḧ  

13 MERGE_OUT R/W 0x0 

₴ Ї׃ ₴ 16ᵣ

 

0Е ₴ ⅎҩ ₴ 

1Е ₴ 1 ᵤ 16ᵣ ₴

1ү Ї 16ᵣ ₴ 2ү  

12 MERGE_IN R/W 0x0 

ῇ Ї׃ ῇ 16ᵣ

Е 

0Е ῇ ⅎҩ ῇ 

1Е ῇ 1 ᵤ 16ᵣ ῇ

1ү Ї 16ᵣ ῇ 2ү  

11 ADDR_OUT R/W 0x0 

₴ Е 

0Еהҩү ₴ ⅎ⌡ ₴  

1Е ҩү ה ₴

1 ₴ 

10 ADDR_IN R/W 0x0 

ῇ Е 

0Е ҩү ⅎ⌡ ῇҩү

ῇ  

1Е ҩү  ῇ ῇ

1 

9 WIDTH_OUT R/W 0x0 

₴ ᴶ Е 

0Е ₴ 32ᵣ ᴶ  

1Е ₴ 16ᵣ ᴶ  

8 WIDTH_IN R/W 0x0 

ῇ ᴶ Е 

0Е ῇ 32ᵣ ᴶ  

1Е ῇ 16ᵣ ᴶ  

7:4 ITERATION R/W 12 

Ѓ Ҳ ש /2Є 

Ї Ї 

ҿ[4, 12] 

3 RSV - - Ḧ  
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ᵣ   ᵣẅ  

2:0 MODE R/W 0x0 

ꜗ  

0Е 0Е 

    □ẗἻἱἶⱣ / □ẗἫἷἻⱣ 

1Е 1Е 

    atan2(y,x) / Ø Ù 

2Е 2Е 

    ◐ẗ● 
3Е 3Е 

    ◐Ⱦ● 
4Е 4Е 

    Ἳἱἶἰύ / ἫἷἻἰύ 

5Е 5Е 

    ÔÁÎÈώȾὼ 

6Е 6Е 

    ln(●) 
7Е 7Е 

    Ѝὼ 
 

14.4.2 ῇ 1 (CORDIC_DIN1) 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DIN1 W 0x0 ῇ  ῇ└  

14.4.3 ῇ 2 (CORDIC_DIN2) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DIN2 W 0x0 ῇ  ῇ└  

 

14.4.4 ₴ 1 (CORDIC_DOUT1) 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DOUT1 R 0x0 ה ₴  
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14.4.5 ₴ 2 (CORDIC_DOUT2) 

ẘ : 0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DOUT2 R 0x0 ה ₴  

 

14.5 ᶕ  

1. ᶕ CORDIC ᵣɼ 

2. ῇ ₴ Ї ɼ 

3. Ѓ Єɼ 

4. ɻ ῇ ₴ ᴶ ɼ 

5. ῇ └CORDIC_DIN1CORDIC_DIN2ɼ 

6. CORDIC_CTRL[31]ᵣɼ 

7. ҩү ₴ CORDIC_DOUT1CORDIC_DOUT2ɼ 

14.6 ᶡ 

ῗ ҿCORDIC_CTRL ҐЕʉῚל ῇ ₴ʊ 

Е ῇ ₴ Е32bit 

ῇ ₴ Еⅎҩү ῇ ῇ 

ᴶ ЕCPU  

ꜗ Еꜗ 0 

 

ῇ 1 ҿ ᴌ ῇ Е0.25[DEC] =0.25* 231[DEC] 

=536,870,912 [DEC] 

=0x20000000[HEX] 

ῇ 2 ҿ ᴌ ῇ Е0.00390625[DEC] =0.00390625*231 [DEC] 

= 8388608[DEC] 

      = 0x00800000[HEX] 

ҏװ ⅎ⌡ ῇCORDIC_DIN1CORDIC_DIN2Ї ᴌ Ї ᴂ הװ

CORDIC_DOUT1CORDIC_DOUT2└ ɼ 
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Е 

₴ 1 Еm*sinɗ = 0.00390625*Ѓsin (0.25*ʌЄ) [DEC] 

= 0.00390625*0.7071067811865 [DEC] 

= 0.0027621358640099512671907982[DEC] *231 

= 5,931,641.601515722055569 [DEC] 

=5A8279 [HEX] 

₴ 2 Еm*cosɗ =  0.00390625*Ѓcos (0.25*ʌЄ) [DEC] 

= 0.00390625*0.7071067811865 [DEC] 

= 0.00276213586400995 [DEC]  

= 5,931,641.601515722055569[DEC] *231 

= 5A8279[HEX] 

ᴌ ꜠ ҿЕ0x5a8300ʉ Е135Ї Ӏ ԓ ʊ 
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15 ꜘ ꜘ ЃAESЄ 

15.1  

AES װ FIPS PUB 197Ҳ ӎ AES-128AES-256 ɼ  

15.2 Ӏ  

 ̧ 128r 256r  

 ̧ CBCɻECBɻCTRɻCCMɻCMAC GCM  

 ̧ ꜘ  

 ̧ AES Ї ҿ  

 ̧ Ḫ ᶕ ⅎ Ỵ Ї ᶕ ᵤ Ỵ Ї ῇ ₴ ᶕ FIFOғ ֢ԝ 

 ̧ ῇ ₴ DMA ᵲ 

 ̧ Ї Ỵ  

 ̧ ԓ҅үḪ Ї׃ ԓⅎ ꜘ ЇҒ Ḫ ⅓  

 ̧ 3  

15.3 ꜗ  

15.3.1 ꜘ  

ꜘ Ӑ Ї װ ᶕ AES_GO┼ᵣ ꜠ Ї ᴰ ꜠ ɼ

ᴰᶕ AES_DONEᵣ ꜠ ₴ɼ 

15.4  

Е0x4510_0000 

∆ ҐЕ 

 15-1Е ꜘ ꜘ AES ∆  

ẘ    

0x00 AES_MSGCFG Ḫ ┼  

0x04 AES_CTXCFG ┼  

0x08 AES_MSGTOTALBYTES Ḫ  

0x0C AES_MSGAADBYTES ꜘḪ  
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ẘ    

0x10 AES_GCMAADINFO GCM ꜘḪ  

0x14 AES_CTXKEYSEL  

0x20 AES_CTXKEY0 0 

0x24 AES_CTXKEY1 1 

0x28 AES_CTXKEY2 2 

0x2C AES_CTXKEY3 3 

0x30 AES_CTXKEY4 4 

0x34 AES_CTXKEY5 5 

0x38 AES_CTXKEY6 6 

0x3C AES_CTXKEY7 7 

0x40 AES_CTXCBCKEY0 CBC 0 

0x44 AES_CTXCBCKEY1 CBC 1 

0x48 AES_CTXCBCKEY2 CBC 2 

0x4C AES_CTXCBCKEY3 CBC 3 

0x50 AES_CTXCTR0 CTR 0 

0x54 AES_CTXCTR1 CTR 1 

0x58 AES_CTXCTR2 CTR 2 

0x5C AES_CTXCTR3 CTR 3 

0x60 AES_CTXIV0 √ 0 

0x64 AES_CTXIV1 √ 1 

0x68 AES_CTXIV2 √ 2 

0x6C AES_CTXIV3 √ 3 

0x70 AES_CTXMAC0 0 

0x74 AES_CTXMAC1 1 

0x78 AES_CTXMAC2 2 

0x7C AES_CTXMAC3 3 

0x80 AES_INGRESSFIFO ῇ FIFO  

0x84 AES_INGFSTATUS ῇ FIFO  

0x88 AES_ENGRESSFIFO ₴ FIFO  

0x8C AES_ENGFSTATUS ₴ FIFO  

0x90 AES_DMAINGLEN DMA ῇ  

0x94 AES_INGDBCFG DMA ῇ ᴶ  

0x98 AES_DMAENGLEN DMA ₴  

0x9C AES_ENGDBCFG DMA ₴ ᴶ  

0xA0 AES_DONESTATUS  

0xA4 AES_INGDMADONE DMA ῇ  

0xA8 AES_ENGDMADONE DMA ₴  

 

Ґװ ב ɼ 
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15.4.1 Ḫ ┼  (AES_MSGCFG) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:14 RSV - - Ḧ  

13:12 KEY_SIZE R/W 0x0 

ᵣ Е 

0Е128bit 

2Е256bit 

1 3ЕḦ  

11:8 MAC_LEN R/W 0x0 
√ Ѓ׃ ԓ

CCMɻCMACɻXCBC Є 

7:4 ALG_MODE R/W 0x0 

Е 

0ЕECB 

1ЕCBC 

2ЕCTR 

3ЕCCM 

4ЕCMAC 

5ЕGCM 

3 DIR R/W 0x0 

ꜘ Е 

0Е  

1Еꜘ  

2 MSG_BEGIN R/W 0x0 
╦ ᵲ Ḫ ҅ү ɼ ᴰ

ᵲӐ╦ ꜠ ɼ 

1 MSG_END R/W 0x0 

╦ ᵲ Ḫ ҅ү ɼ

ᵲ √ Ї ᴰ

ᵲ ꜠Ỵ └ Ỵ ɼ 

0 AES_GO R/W 0x0 
꜠ꜘ ᵲɼ ᵲ ᵣ Ὶ ┼

ᵣ AES_DONE ᵣ╦ Ḧ Ғ ɼ 

 

15.4.2 ┼  (AES_CTXCFG) 

ẘ Е0x04 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:4 CTX_INDEX R/W 0x0 ҏҐ  

3 INV_KEY_STR R/W 0x0 Ỵ ҏ҅ └ Ỵ  

2 INV_KET_RET R/W 0x0 ₴ҏ҅  

1 CTX_STR R/W 0x0 ╦ Ỵ └ Ỵ  

0 CTX_RET R/W 0x1 ₴ ╦  
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15.4.3 Ḫ  (AES_MSGTOTALBYTES) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:28 RSV - - Ḧ  

27:0 TOTAL_BYTES R/W 0x0 

Ḫ Ї ⅎ ЇҒ

ꜘḪ ɼ 

CCM GCM Ҳ ɼ 

 

15.4.4 ꜘḪ  (AES_MSGAADBYTES) 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 AAD_LEN R/W 0x0 
╦ ᵲҲ ꜘḪ ɼ 

CCM GCM Ҳ ɼ 

15:0 MSG_LEN R/W 0x0 
╦ ᵲҲḪ Ї Ḫ ꜘ

Ḫ ɼ 

 

15.4.5 GCM ꜘḪ  (AES_GCMAADINFO) 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:28 RSV - - Ḧ  

27:0 AAD_LEN_TOT R/W 0x0 
ꜘḪ Ї ⅎ ɼ 

GCM Ҳ ɼ 

 

15.4.6  (AES_CTXKEYSEL) 

ẘ Е0x14 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:3 RSV - - Ḧ  
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ᵣ   ᵣẅ  

2:0 KEY_SEL R/W 0x1 

Е 

1ЕCPU Ѓ Є 

2ЕOTP KEY1 

4ЕOTP KEY2 

 

15.4.7 0 (AES_CTXKEY0) 

ẘ Е0x20 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_0 W 0x0 
[31:0] 

ЕECB  

 

15.4.8 1 (AES_CTXKEY1) 

ẘ Е0x24 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_1 W 0x0 [63:32] 

 

15.4.9 2 (AES_CTXKEY2) 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_2 W 0x0 [95:64] 

 

15.4.10 3 (AES_CTXKEY3) 

ẘ : 0x2C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_3 W 0x0 [127:96] 
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15.4.11 4 (AES_CTXKEY4) 

ẘ Е0x30 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_4 W 0x0 [159:128] 

 

15.4.12 5 (AES_CTXKEY5) 

ẘ Е0x34 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_5 W 0x0 [191:160] 

 

15.4.13 6 (AES_CTXKEY6) 

ẘ Е0x38 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_6 W 0x0 [223:192] 

 

15.4.14 7 (AES_CTXKEY7) 

ẘ Е0x3C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 KEY_7 W 0x0 [255:224] 

 

15.4.15 CBC 0 (AES_CTXCBCKEY0) 

ẘ Е0x40 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CBC_KEY_0 W 0x0 
CBC [31:0] 

(XCBC-3K K2) 
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15.4.16 CBC 1 (AES_CTXCBCKEY1) 

ẘ Е0x44 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CBC_KEY_1 W 0x0 
CBC [63:32] 

(XCBC-3K K2) 

 

15.4.17 CBC 2 (AES_CTXCBCKEY2) 

ẘ Е0x48 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:0 CBC_KEY_2 W 0x0 
CBC [95:64] 

(XCBC-3K K2) 

 

15.4.18 CBC 3 (AES_CTXCBCKEY3) 

ẘ Е0x4C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CBC_KEY_3 W 0x0 
CBC [127:96] 

(XCBC-3K K2) 

 

15.4.19 CTR 0 (AES_CTXCTR0) 

ẘ Е0x50 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCM_CTR_0 W 0x0 
CTR/CCM [31:0] 

(XCBC-3K K1) 

 

15.4.20 CTR 1 (AES_CTXCTR1) 

ẘ Е0x54 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:0 CCM_CTR_1 W 0x0 
CTR/CCM [63:32] 

(XCBC-3K K1) 

 

15.4.21 CTR 2 (AES_CTXCTR2) 

ẘ Е0x58 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCM_CTR_2 W 0x0 
CTR/CCM [95:64] 

(XCBC-3K K1) 

 

15.4.22 CTR 3 (AES_CTXCTR3) 

ẘ Е0x5C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCM_CTR_3 W 0x0 
CTR/CCM [127:96] 

(XCBC-3K K1) 

 

15.4.23 √ 0 (AES_CTXIV0) 

ẘ Е0x60 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 IV_0 W 0x0 √ [31:0] 

 

15.4.24 √ 1 (AES_CTXIV1) 

ẘ Е0x64 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:0 IV_1 W 0x0 √ [63:32] 
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15.4.25 √ 2 (AES_CTXIV2) 

ẘ Е0x68 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 IV_2 W 0x2 √ [95:64] 

 

15.4.26 √ 3 (AES_CTXIV3) 

ẘ Е0x6C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 IV_3 W 0x0 √ [127:96] 

 

15.4.27 0 (AES_CTXMAC0) 

ẘ Е0x70 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 MAC_0 W 0x0 CMAC/XCBC/CCM [31:0] 

 

15.4.28 1 (AES_CTXMAC1) 

ẘ Е0x74 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 MAC_1 W 0x0 CMAC/XCBC/CCM [63:32] 

 

15.4.29 2 (AES_CTXMAC2) 

ẘ Е0x78 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 MAC_2 W 0x0 CMAC/XCBC/CCM [95:64] 
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15.4.30 3 (AES_CTXMAC3) 

ẘ Е0x7C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 MAC_3 W 0x0 CMAC/XCBC/CCM [127:96] 

 

15.4.31 ῇFIFO(AES_INGRESSFIFO) 

ẘ Е0x80 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 INGRESS_FIFO W 0x0 AES ῇ FIFOῇ  

 

15.4.32 ῇFIFO  (AES_INGFSTATUS) 

ẘ Е0x84 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:2 RSV - - Ḧ  

1 ING_FULL R 0x0 ῇ FIFO  

0 ING_EMPTY R 0x1 ῇ FIFO  

 

15.4.33 ₴FIFO(AES_ENGRESSFIFO) 

ẘ Е0x88 

ᵣẅЕҒ  

ᵣ   ᵣẅ  

31:0 ENGRESS_FIFO R - AES ₴ FIFO 

 

15.4.34 ₴FIFO  (AES_ENGFSTATUS) 

ẘ Е0x8C 

ᵣẅЕ0x0000 0001 
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ᵣ   ᵣẅ  

31:2 RSV - - Ḧ  

1 ENG_FULL R 0x0 ₴ FIFO  

0 ENG_EMPTY R 0x1 ₴ FIFO  

 

15.4.35 DMA ῇ  (AES_DMAINGLEN) 

ẘ Е0x90 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 
INGRESS_DMA_
DATA_LENGTH 

R/W 0x0 

DMA AES ῇ Ї

ԓ Ḫ ɼ 

ᶕᶕ CPU Ғ DMA ᴶ Ї

ᶳ ɼ 

 

15.4.36 DMA ῇ ᴶ  (AES_INGDBCFG) 

ẘ Е0x94 

ᵣẅЕ0xC000 0012 

ᵣ   ᵣẅ  

31 PLAINTEXT_REQ R/W 0x1 ᵣ ╦ AES ᴶῇ  

30 DMA_EN R/W 0x1 

ᵣ ῇ DMA CPUᴶῇЕ 

0Еᶕ CPU 

1Еᶕ DMA 

29:6 RSV - - Ḧ  

5:3 DST_MSIZE R/W 0x2 

DMA ᴶ ᴶ Е 

0Е1 

1Е4 

2Е8 

3Е16 

4Е32 

5Е64 

6Е128 

7Е256 

2:0 DST_TR_WIDTH R/W 0x2 

DMA ᴶ Е 

0Е8bit 

1Е16bit 

2Е32bit 
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15.4.37 DMA ₴  (AES_DMAENGLEN) 

ẘ Е0x98 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 
ENGRESS_DMA
_DATA_LENGTH 

R/W 0x0 
DMAה AES ₴

Ї ԓ Ḫ ɼ 

 

15.4.38 DMA ₴ ᴶ  (AES_ENGDBCFG) 

ẘ Е0x9C 

ᵣẅЕ0xC000 0012 

ᵣ   ᵣẅ  

31 CIPERTEXT_REQ R/W 0x1 ᵣ ╦ AES ᴶ₴  

30 DMA_EN R/W 0x1 

ᵣ ῇ DMA CPUᴶῇЕ 

0Еᶕ CPU 

1Еᶕ DMA 

29:6 RSV - - Ḧ  

5:3 SRC_MSIZE R/W 0x2 

DMA ᴶ ᴶ Е 

0Е1 

1Е4 

2Е8 

3Е16 

4Е32 

5Е64 

6Е128 

7Е256 

2:0 SRC_TR_WIDTH R/W 0x2 

DMA ᴶ Е 

0Е8 bits 

1Е16 bits 

2Е32 bits 

 

15.4.39  (AES_DONESTATUS) 

ẘ Е0xA0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:2 RSV - - Ḧ  

1 MAC_VAILD R 0x0 

MAC ꜗɼ 

ᵣ׃ AES_DONE ᵣ Ї

AES_GO ᵣ ꜠ ɼ 
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ᵣ   ᵣẅ  

0 AES_DONE R 0x0 
ᵲ ɼ 

AES_GO ᵣ ꜠ ɼ 

 

15.4.40 DMA ῇ  (AES_INGDMADONE) 

ẘ Е0xA4 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 DMA_INGRESS_DONE R 0x0 
DMA ῇ ᴶ ɼ 

ɼ 

 

15.4.41 DMA ₴  (AES_ENGDMADONE) 

ẘ Е0xA8 

ᵣẅЕ0x0000 0000 

    ᵣẅ  

31:1 RSV - - Ḧ  

0 DMA_ENGRESS_DONE R 0x0 
DMA ₴ ᴶ ɼ 

ɼ 

 

15.5 ᶕ  

15.5.1 AESꜘ  

1. AES_CTXKEYSEL Ї ᾥAES_CTXKEYxɼ 

2. ῇ └AES_INGRESSFIFOהAES_ENGRESSFIFO₴ ɼ 

3. AES_MSGCFG Ї ҿꜘ Ї ᵣAES_MSGCFG[0]ɼ 

4. AES ╦ⅎ ᵲ ЇAES_DONEᵣᴰ ᵣ Ҳ ɼ 

5. Ҳ ≡ ɼ 

6. ╦ⅎ Ғ ⅎ Ї 2 3ɼ 

7. ╦ⅎ ⅎ Їҙᶕ ԋ ֥ ꜘ ЇהAES_CTXMAC ₴

ɼ 



UM324xF ῳ  ꜘ ꜘ ЃAESЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  149 

15.5.2 AES  

1. AES_CTXKEYSEL Ї ᾥAES_CTXREGx ɼ 

2. DMA ῇ └AES_INGRESSFIFOהAES_ENGRESSFIFO₴ ɼ 

3. AES_MSGCFG Ї ҿ Ї ᵣAES_MSGCFG[0]ɼ 

4. AES ╦ⅎ ᵲ ЇAES_DONEᵣᴰ ᵣ Ҳ ɼ 

5. Ҳ ≡ ɼ 

6. ᶕ ԋ ֥ ꜘ ЇהAES_CTXMAC ₴ ɼ 
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16 Ὴ ∆ ꜘ ЃSHAЄ 

16.1 ∆  

SHA װ FIPS PUB 180-4Ҳ ӎ SHA-256 ɼ 

16.2 Ӏ  

 ̧ 256rICV  

 ̧ Ỵ Ҳ Ḫ ᶕ ҙ └ (4 ) 

 ̧ ᶕ 32x32bitῇ FIFO 

 ̧ ῇ DMA ᵲ 

16.3 ꜗ  

16.3.1 ꜘ  

ᶕ SHA_GO┼ᵣ ꜠ Ї ῇ ɼ ᴰᶕ

SHA_DONEᵣɼ 

16.3.2 OTP ẅ  

SHA ғOTP ICVẅ Ї׃ SHA ICV Ї ₴Ίᵩ

ICVẅɼ 

ᶕ OTP ꜗ Ї OTP ICVװ  ῇ└OTPỴ ЇSHA-256

OTP ICV ῇ└OTPỴ [383:128]ᵣЇ OTPỴ [127:0] ῇ0ɼ 

16.4  

SHA Е0x4520_0000 

∆ ҐЕ 

 16-1ЕSHA ∆  

ẘ    

0x00 SHA_CMD ┼ ת  

0x04 SHA_MODE ᵣ  
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ẘ    

0x08 SHA_MSGCFG  

0x18 SHA_MSGTOTALBYTES  

0x1C SHA_DATAIN ῇ  

0x20 SHA_ICV00 ICV 00 

0x24 SHA_ICV01 ICV 01 

0x28 SHA_ICV02 ICV 02 

0x2C SHA_ICV03 ICV 03 

0x30 SHA_ICV04 ICV 04 

0x34 SHA_ICV05 ICV 05 

0x38 SHA_ICV06 ICV 06 

0x3C SHA_ICV07 ICV 07 

0x40 SHA_ICV08 ICV 08 

0x44 SHA_ICV09 ICV 09 

0x48 SHA_ICV10 ICV 10 

0x4C SHA_ICV11 ICV 11 

0x50 SHA_VERIRESULT  

0x54 SHA_IRQEN Ҳ ᶕ  

0x58 SHA_IRQCLR Ҳ  

0x5C SHA_IRQSTATUS Ҳ  

0x60 SHA_DMABURSTSIZE DMA Burst  

 

Ґװ ב ɼ 

16.4.1 ┼ ת  (SHA_CMD) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:2 RSV - - Ḧ  

1 SHA_DONE R 0x0 ╦  

0 SHA_GO R/W 0x0 

  1 ꜠ Ї ꜠ Ї 

0 ɼ 

╦ ɼ 

 

16.4.2 ᵣ  (SHA_MODE) 

ẘ Е0x04 

ᵣẅЕ0x0000 0001 
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ᵣ   ᵣẅ  

31:2 RSV - - Ḧ  

1:0 MODE R/W 0x1 

Е 

1ЕSHA-256 

2ЕSHA-384 

Ὶ ẅ ɼ Е ҿῚ ẅЇ

SHA Ї ᵣ SHAꜘ ҙ

ҿ ẅ ῴ ɼ 

 

16.4.3  (SHA_MSGCFG) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:27 RSV - - Ḧ  

26:12 NUM_BYTES R/W 0x0 

╦ Ї

MSG_END ᶕ Ї ҿ

Ṗ ɼ 

ԓ SHA-256Ї
64Bytes; 

ԓ SHA-384Ї
128Bytes 

11:2 RSV - - Ḧ  

1 MSG_BEGIN R/W 0x0 ╦ Ḫ ҅ү  

0 MSG_END R/W 0x0 
╦ Ḫ ҅ү

 

 

16.4.4  (SHA_MSGTOTALBYTES) 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:26 RSV - - Ḧ  

25:0 TOTAL_BYTES R/W 0x0 
үḪ Ї׃ MSG_ENDᶕ

 

 

16.4.5 ῇ  (SHA_DATAIN) 

ẘ Е0x1C 

ᵣẅЕ0x0000 0000 



UM324xF ῳ  Ὴ ∆ ꜘ ЃSHAЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  153 

ᵣ   ᵣẅ  

31:0 DATA_IN R/W 0x0 ῇ└  

 

16.4.6 ICV  (SHA_ICVn) 

ẘ Е0x20~0x4C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 ICV R 0x0 

ғ OTP ICVҒ Ї ה ֙

ɼ 

ԓ SHA-256ЇSHA_ICV 04~11Ỵ ԋ

Ж 

ԓ SHA-384ЇSHA_ICV 00~11Ỵ ԋ

Ж  

SHA_ICV 00Ỵ ԋ ICV[31:0]Ж 

SHA_ICV 01Ỵ ԋ ICV[63:32]Ж 

SHA_ICV 02Ỵ ԋ ICV[95:64]Ж 

SHA_ICV 03Ỵ ԋ ICV[127:96]Ж 

SHA_ICV 04Ỵ ԋ ICV[159:128]Ж 

SHA_ICV 05Ỵ ԋ ICV[191:160]Ж 

SHA_ICV 06Ỵ ԋ ICV[223:192]Ж 

SHA_ICV 07Ỵ ԋ ICV[255:224]Ж 

SHA_ICV 08Ỵ ԋ ICV[287:256]Ж 

SHA_ICV 09Ỵ ԋ ICV[319:288]Ж 

SHA_ICV 10Ỵ ԋ ICV[351:320]Ж 

SHA_ICV 11Ỵ ԋ ICV[383:352]ɼ 

ЕSHA-256 [255:0] SHA_ICV 

[128:383] 

 

16.4.7  (SHA_VERIRESULT) 

ẘ Е0x50 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:2 RSV - - Ḧ  

1 VERI_VLD R 0x0 

ԋ ICV ɼ 

SHA_DONE+SHA_MSG_END Ї

ᶕ SHA_GO ɼ 

0 VERI_FAIL R 0x0 

ICV OTP ICVẅЕ 

0Е  

1ЕҒ  
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16.4.8 Ҳ ᶕ  (SHA_IRQEN) 

ẘ Е0x54 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 IRQ_EN R/W 0x0 

ᶕ Ҳ Е 

0ЕҒᶕ  

1Еᶕ  

 

16.4.9 Ҳ  (SHA_IRQCLR) 

ẘ Е0x58 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 IRQ_CLR W 0x0   1 Ҳ  

 

16.4.10 Ҳ  (SHA_IRQSTATUS) 

ẘ Е0x5C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 IRQ_STATUS R 0x0 

Ҳ Е 

0Е Ҳ  

1Е Ҳ  

 

16.4.11 DMA Burst  (SHA_DMABURSTSIZE) 

ẘ Е0x60 

ᵣẅЕ0x0000 0003 

ᵣ   ᵣẅ  

31:3 RSV - - Ḧ  
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ᵣ   ᵣẅ  

2:0 DMA_BURST_SIZE R/W 0x3 

DMA burst Е 

0x0Е1 

0x1Е4 

0x2Е8 

0x3Е16 

0x4Е32 

ғ DMA Ҳ Ḧ

҅ ɼ DMA burst 4Ї

ᵲ ᵣ byteЇ 4ү

byte ᵲЇ ᵲ ᵣ

32bit Ї 4ү 32bit

ɼ 

 

16.5 ᶕ  

16.5.1 SHA ( DMA ῇ ) 

1. ᶕ SHA Ї SHA ᵣɼ 

2. ᶕ DMA1 Ї DMA1ᵣɼ 

3. √ DMA Їᶡ DMA1 2Їmemory └ peripheralЇ ꜠ 1Ї

Ғ ɼ ɻ DMA burst ҿ1ɼ ᴶ ҿ32bitЇ ᴶ ҿ

32bitɼ ɻ ҿ ᴌ ɼ Ḫ ҿᴑ ẅ(memory)Ї Ḫ ҿsignal7ɼ 

4. ᶕ DMA ɼ 

5. SHA_MODE[1:0]Ї SHA-256  SHA-384 ɼ 

6. SHA_MSGCFG[1]SHA_MSGCFG[0]Ї ԓ64byte(SHA- 

256)128byte(SHA-384)ҿ segmentЇBEGINEND ҿ1ɼ segmentЇ

segmentЇҲ segmentЇ segmentⅎ⌡ ɼ 

7. SHA_MSGCFG[26:12]Їҿ ╦segmentɼ 

8. SHA_MSGTOTALBYTESЇҿ ɼ 

9. ꜘ ɼᶡ Е ꜘ Ỵ└sram ɼ 

10. ᶕ SHA_CMD ЇSHA_GO = 1꜠҅ SHA ɼ 

11. ꜠DMA1J └SHAЇᶡ ЕDMA1 2Ї SHA_DATA_IN(Ғ ꜠

ꜘ)Ї ҿ ( ꜠ ꜘ)Ї ᴶ ( DMA1 Ї

ҿ32bitЇ∑ ╦segment 32)ЇDMA DMA ᶡש ɼ 

12. SHA_DONErɼ 

13. ꜘ SHA_ICVnЇSHA-256 SHA_ICV04-11Ỵ ЇSHA-384
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SHA_ICV00-11Ỵ ɼ 

14. Ԑᾨ ꜘ Ỵ OTP SHA ICVҲ( EFC ב ᶡש )Ї

SHA_VERI_RESULT ɼ 

15. segmentḪ Ї 6~12ɼ 

16.5.2 SHA ( CPU ῇ ) 

1. ᶕ SHA Ї SHA ᵣɼ 

2. SHA_MODE[1:0]Ї SHA-256  SHA-384 ɼ 

3. SHA_MSGCFG[1]SHA_MSGCFG[0]Ї ԓ64byte(SHA- 

256)128byte(SHA-384)ҿ segmentЇBEGINEND ҿ1ɼ segmentЇ

segmentЇҲ segmentЇ segmentⅎ⌡ ɼ 

4. SHA_MSGCFG[26:12]Їҿ ╦segment ɼ 

5. SHA_MSGTOTALBYTES Їҿ ɼ 

6. ꜘ ɼᶡ Е ꜘ Ỵ└sram ɼ 

7. ᶕ SHA_CMD ЇSHA_GO = 1꜠҅ SHA ɼ 

8. CPU ҿ32bit ῇ└SHA_DATAIN ɼ 

9. SHA_DONErɼ 

10. ꜘ SHA_ICVnЇSHA-256 SHA_ICV04-11Ỵ ЇSHA-384

SHA_ICV00-11Ỵ ɼ 

11. Ԑᾨ ꜘ Ỵ OTP SHA ICVҲ( EFC ב ᶡש )Ї

SHA_VERIRESULT ɼ 

12. segmentḪ Ї 3~9ɼ 
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17 ЃRNGЄ 

17.1  

RNG ┼ ֥װ ɼ 

17.2 Ӏ  

⌐װ ֥  

17.3 ꜗ  

17.3.1  

⌐װ ֥ ɼ 

17.4  

Е0x40B0_D000 

∆ ҐЕ 

 17-1ЕRNG ∆  

ẘ    

0x00 RNG_DATA  

0x04 RNG_SEED  

0x08 RNG_CR ┼  

 

17.4.1  (RNG_DATA) 

ẘ Е0x00 

ᵣẅЕ0xXXXX XXXXЃ ₴ Є 

ᵣ   ᵣẅ  

31:0 DATA R/W 0xXXXX XXXX  
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17.4.2  (RNG_SEED) 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 SEED W 0x0 Ḧ  

 

17.4.3 ┼  (RNG_CR) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 EN R/W 0x0 

ῗ ꜠ Е 

1Е  

0Еῗ  

 

17.5 ᶕ  

1. RNG_CR Ї ɼ 

2. RNG_SEED Ї ῇ҅ү ɼ 

RNG_DATAה .3 Ї ɼ 
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18 ┼ ЃTIM0 & TIM7Є 

18.1  

҅ү32bit꜠ ҅ү ⅎ ɼ 

װ Ї ɻ ₴ ɻ ῇ ԝ PWMɼ  

18.2 Ӏ  

 ̧ 32bitҏɻ Ґɻ ꜠  

 ̧ 16bit ⅎ Ї ⅎ  

 ̧ 4ү ԓ ῇ ɻ ₴ ɻPWMɻ “ ₴ 

 ̧ ῇ ԝ ₴ 

 ̧ ғῚל  

 ̧ Ї ү  

 ̧ ╒ ῇЇ╒ Ḫ Ї╒ Ḫ  

 ̧ ҐԐᴌװ ֥ Ҳ DMAԐᴌ 

ü ҏ/Ґ ₴Ї √ Ѓ ᴌ ᴌtriggerЄ 

ü TriggerԐᴌЃ ꜠ɻẨ ɻ√ ɻῪ Є 

ü ῇ  

ü ₴  

ü ╒ ῇ 

 ̧ ֢ ᴶ  

 ̧ ῇ 
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18.3  

Trigger

Controller

Slave mode

controller

Encoder

interface

CK_TIM

TRGO
ETR

TRGI
ITR0
ITR1
ITR2
ITR3

Prescaler
CK_PSC

Counter

Auto-reload

register

Repetition counter

Capture/Compare 1

Capture/Compare 2

Capture/Compare 3

Capture/Compare 4

DTG register

DTG

DTG

DTG

output

output

output

output

TIM_CH1

TIM_CH1N

TIM_CH2

TIM_CH2N

TIM_CH3

TIM_CH3N

TIM_CH4

Prescaler

Prescaler

Prescaler

Prescaler

TIM_BRK Filter&Polarity

TIM_CH1 Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

TIM_CH2

TIM_CH3

TIM_CH4

Polarity, edge selection

& prescaler

Filter

ETRF

T
IF

_
E

D

TI1FP1

TI2FP2

ITR
TRC

TRC

TRC

IC1

IC2

IC3

TRC

TI1FP1

TI1FP2

TI2FP1

TI2FP2

TI3FP3

IC4

TI3FP4

TI4FP3

TI4FP4
TRC

IC1PS

IC2PS

IC3PS

IC4PS

REP register

IT1

IT2

IT3

IT4

CK_CNT

OC1REF

OC2REF

OC3REF

OC4REF

BKE

 

 18-1ЕTIM0&TIM7  

18.4  

 18-1ЕTIM0&TIM7  

ꜗ    ꜗ  

TIM0_BKIN PA6,PB12,PE15 Input ╒ ῇ 

TIM0_ETR PA12,PE7 Input ῇ 

TIM0_CH1 PA8,PE9 Input/Output ῇ PWM ₴ 

TIM0_CH1N PA7,PB13,PE8 Output PWM ₴  

TIM0_CH2 PA9,PE11 Input/Output ῇ PWM ₴ 

TIM0_CH2N PB0,PB14,PE10 Output PWM ₴  

TIM0_CH3 PA10,PA4,PE13 Input/Output ῇ PWM ₴ 

TIM0_CH3N PB1,PB15,PE12 Output PWM ₴  

TIM0_CH4 PA11,PA5,PE14 Input/Output ῇ PWM ₴ 

TIM7_BKIN PA6  Input ╒ ῇ 

TIM7_ETR PA0 Input ῇ 

TIM7_CH1 PC6 Input/Output ῇ PWM ₴ 
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ꜗ    ꜗ  

TIM7_CH1N PA5,PA7 Output PWM ₴  

TIM7_CH2 PC7 Input/Output ῇ PWM ₴ 

TIM7_CH2N PB0,PB14  Output PWM ₴  

TIM7_CH3 PC8 Input/Output ῇ PWM ₴ 

TIM7_CH3N PB1,PB15  Output PWM ₴  

TIM7_CH4 PC9 Input/Output ῇ PWM ₴ 

 

18.5 Ὺ ԝ  

 18-2Е Ὺ ԝ  

TIMx Interconnect 

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_ITR0 - 

TIM2_TRGO TIM0_ITR2 TIM1_ITR2 - TIM3_ITR2 TIM4_ITR1 - TIM8_ITR1 - 

TIM3_TRGO TIM0_ITR3 TIM1_ITR3 TIM2_ITR3 - TIM4_ITR2 TIM7_ITR2 - TIM11_ITR0 

TIM4_TRGO TIM0_ITR0 - TIM2_ITR2 - - TIM7_ITR3 - TIM11_ITR1 

TIM7_TRGO - TIM1_ITR1 - TIM3_ITR3 TIM4_ITR3 - - - 

TIM8_TRGO - - - - - - - - 

TIM9_TRGO - - - - - - TIM8_ITR2 - 

TIM10_TRGO - - - - - - TIM8_ITR3 - 

TIM11_TRGO - - - - - - - - 

TIM12_TRGO - - - - - - - TIM11_ITR2 

TIM13_TRGO - - - - - - - TIM11_ITR3 

 

18.6 ꜗ  

18.6.1 ᾣ 

ᾣ ҅ү32r ꜠ ɼ װ ҏɻ Ґ ɼ

װ 16r ⅎ ⅎ └ɼ 

ɻ ꜠ ⅎ װ ᴌ   Ї ᶕ Ӥ

ɼ 

ᾣ Ґ Е 

 ̧ ЃTIM_CNTЄ 

 ̧ ⅎ ЃTIM_PSCЄ 

 ̧ ꜠ ЃTIM_ARRЄ 

 ̧ ЃTIM_RCRЄ 
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ARR ꜗ Ї ꜗ ARPEЃAuto Reload Preload EnableЄ ┼ɼ

ARPE=0Ї ARR  ῇЇ ῇ ᴶῇ└ Ж ARPE=1Ї

TIM_ARR  ῇ update eventЃTIM_CNTҏ ₴ Ґ ₴Є Їᴶ

└ ɼ ᴌӤ װ ᵲӀ꜠ ARR ЃUEVЄɼ 

TIM_CNTᵲ TIM_PSC֥ ⅎ ꜠Ї ᶕ ЃCENЄ

ᵣ ЇCNT ɼ CNT=ARRЇ Ї update eventɼ 

TIM_PSC̔ү ⅎ Ї 1~65536ⅎ ɼPSC Ї

 PSC Ғ   Ї update event└ Ї ᴰהPSC

ɼ CNT ҲЇ ᴌ װ  PSCЇ ⅎ Ґ҅ Ԑᴌ

ɼ 

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

 

 18-2Е ⅎ 1ה ҿ2  
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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

 

 18-3Е ⅎ 1ה ҿ4  

18.6.2 ᵲ  

ҏ ɻ Ґ Ҳ ɼ 

18.6.2.1 ҏ  

ҲЇ ᶕ 0ה Ї └CNT=ARRЇ֥ ₴ԐᴌЇ 0ה

ɼ 

ᶕ ԋ ꜗ Ї∑ RCR ӎ ҏ ЃRCR+1ЄЇ ᴰ

֥ ₴Ԑᴌɼ 

ᴌ װ UG update eventЇ CNT ⅎ ꜠ ɼ

UG UIFЃUpdate Interrupt FlagЄҲ ᵣ URS ” ɼ 

UDIS װ update eventЇ װ ᾭ preloadҲ ẅ └

ᵲ Ҳɼ 

update eventЇװҐ Ї ҙUIFᵣЕ 

 ̧ RCR ҿTIM_RCRῪ  

 ̧ ARR ҿTIM_ARRῪ  

 ̧ PSC ҿTIM_PSCῪ  
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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

 

 18-4Е ҏ ЇῪ Ғⅎ  

 

CK_PSC

CEN

CK_CNT

E9 EA EC 00CNT 01 02 03 04

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 18-5Е ҏ ЇῪ 2ⅎ  
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CK_PSC

CEN

CK_CNT

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

FAAuto - reload register EC

Write a new value in TIM_ARR

Auto - reload shadow 
register FA EC

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 18-6ЕARPE=0ЃTIM_ARR Є Ԑᴌ  

CK_PSC

CEN

CK_CNT

F5 F6 F7 F8 F9 FA 00CNT 01 02 03 04 05 06 07 08 09

FA EC

Write a new value in TIM_ARR

FA EC

Auto - reload register

Auto - reload shadow 
register

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 18-7ЕARPE=1ЃTIM_ARR Є Ԑᴌ  
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18.6.2.2 Ґ  

Ґ ҲЇ ARRẅה ⁯Ї└0 ֥ Ґ ₴ԐᴌЇ ҙ ARRה

ɼ 

ᶕ ԋ ꜗ Ї∑ RCR ӎ ҏ ЃRCR+1ЄЇ ᴰ

֥ ₴Ԑᴌɼ 

ᴌ װ UG update eventЇ CNT ⅎ ꜠ ɼ

UG UIFЃUpdate Interrupt FlagЄҲ ᵣ URS ” ɼ 

UDIS װ update eventЇ װ ᾭ preloadҲ ẅ └

ᵲ Ҳɼ 

update eventЇװҐ Ї ҙUIFᵣЕ 

 ̧ RCR ҿTIM_RCRῪ  

 ̧ ARR ҿTIM_ARRῪ  

 ̧ PSC ҿTIM_PSCῪ  

CK_PSC

CEN

CK_CNT

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

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 18-8Е Ґ ЇῪ Ғⅎ  
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CK_PSC

CEN

CK_CNT

02 01 00 ECCNT EB EA E9 E8

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 18-9Е Ґ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

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

FA EC

Write a new value in TIM_ARR

Auto - reload register

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 18-10Е Ґ ЇῪ 2ⅎ  
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CK_PSC

CEN

CK_CNT

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

FA EC

Write a new value in TIM_ARR

Auto - reload register

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 18-11Е Ґ ЇҒᶕ Ԑᴌ  

18.6.2.3 Ҳ  

Ҳ ҐЇ 0ה ҏ Ї└ARR-1֥ ҏ ₴ԐᴌЇ ARRה

Ґ └1Ї֥ Ґ ₴ԐᴌЇῴ0ה ҏ ɼ 

CMS[1:0]ԓᶕ Ҳ Ї Ҳ Ґ ₴ ᵲ ɼ CMS!=00

ҿҲ Ї CMS=01Ї ₴ ꜗ ׃ Ґ Ї CMS=10Ї ₴

ꜗ ׃ ҏ Ї CMS=11Ї ₴ ꜗ ҏҐ ɼ 

Ҳ ҐЇDIR ᴌ  Ї ᴌ ꜠ Ї

╦ ɼ 

overflowunderflowԐᴌҏ ᴰ  ARRɻPSC RCR ɼ 
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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

 

 18-12ЕҲ ЇTIM_PCS=0ЇTIM_ARR=0x6 

 

CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04 05 06 07 08 09

FATIM_ARR 32

Write a new value in TIM_ARR

Auto - reload active 
register FA 32

CNT

Counter overflow

Update event  (UEV)

Update interrupt 
flag UIF

 

 18-13Е ЇARPE=1 ԐᴌЃ Ґ Є
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CK_PSC

CEN

CK_CNT

F3 F4 F5 F6 F7 F9 32 31 30 2F 2E 2D 2C 2B 2A 29

FATIM_ARR 32

Write a new value in TIM_ARR

Auto - reload active 
register FA 32

CNT

Counter overflow

Update event  (UEV)

Update interrupt 
flag (UIF)

 

 

 18-14Е ЇARPE=1 ԐᴌЃ ₴Є 

 

18.6.3  

Update eventoverflowunderflowЇ ҙ ҿ0 ‟Ґ֥ ɼ

ARRɻPSCɻCCRЃ / Ї ₴ ҐЄ preloadD N+1 overflow

underflowӐ Ї ᴶ ЇῚҲN RCR ẅɼ 

Ґװ ‟Ґ ⁯Е 

 ̧ ҏ Ґ ҏ ₴ 

 ̧ Ґ Ґ Ґ ₴ 

 ̧ Ҳ Ґ ҏ ₴ Ґ ₴ 

Ї update eventᴌ slave mode controllerЇ Ԑᴌᴰ Ї Ғ

╦RCR ӍẅЇ־ Ӥᴰ ҿRCR ẅɼ 
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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
 

 18-15ЕҒ Ґ ᶡ Ї TIM_RCR  

18.6.4 Preload 

ꜗҐװ preloadꜗ Е 

 ̧ ꜠ TIM_ARR 

 ̧ ⅎ TIM_PSCЃҒ ῗ preloadꜗ Є 

 ̧ ┼ TIM_CCR 

 ̧ CCxECCxNE┼  

 ̧ OCxM┼  

 

ҏװ Ї ԋPSCӐ Ї װ ᴌ ᶕ preloadꜗ ɼ 

Ί preloadꜗ Ї ҩ ᵩЕ 

 ̧ Shadow registerЃ ЄЕ ᶕ  

 ̧ Preload registerЃ ЄЕ ᴌ װ  

preloadЇΊ preloadꜗ ҐЕ 

 ̧ Preload װ ᴌ ɻ   

 ̧ Shadow ғPreload  

ᶕ ԋpreloadЇ∑Е 

 ̧ ᴌ ᵲ preload 

 ̧ update eventЇ preloadῪ └ shadow  
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18.6.5 ᵲ  

ᶕװ Ґ ᵲЕ 

 ̧ Timerx_clkððῪ  

 ̧ ῇ ЃTIxЄðð 1 

 ̧ ῇЃETRЄðð 2 

 ̧ Ὺ ЃITRxЄððᶕ ҅үtimer ₴ЃTRGOЄᵲҿ  

18.6.5.1 Ὺ  

Ὺ ҐЇ ה ЃSMS=000ЄЇCENɻDIRɻUG ᵣ ᴌ ┼ɼ

ᴌ ᵲUG ЇupdateḪ CLK_PSC Ї ẅ √ ɼ 

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

 

 18-16ЕῪ Ї ⅎ ҿ1  

18.6.5.2 1 

Ґ ᶕ ῇḪ ᵲҿ Ї SMS=111Ї װ ҿҏ

Ґ ɼ 
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TI1FP2

TI2FP1Filter Edge detector

TIM_CCMR1

Rising
TRGI

TI2

TIM_CH2
External clock 
mode 2IC2F[3:0]

Falling

TIM_CCER

CC2P

TRC

TIM_CCMR1

CC2S

External clock 
mode 1

Internal clock
mode

Encoder
mode

ETRF

CK_INT

TI1 or TI2

TIM_SMCR

SMS[2:0]ECE

CLK_PCS

0XX

100

101

110

111

TI2FP2

TI1FP1

TI1_ED

ITRx

ETRF

TIM_SMCR

TS[2:0]

 

 18-17Е  

ῇḪ ╦Їᴰᾨ Ὺ Ї ῇḪ ᴰ

TIF ɼ 

TI2

CEN=CNT_EN

CK_CNT=CK_PSC

00 01 02

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

CNT

 

 18-18Е 1Ґ  

ᶕ Їד ᶕ TIMῪ Ѓtimerx_clkЄЇ ҿTIMᶕ timerx_clk

ῇ ɼ 1ҐЇ ῇ ᾨ

Ї └ Їᵲҿ ᵲ ЃCLK_PSCЄ ῇ ⅎ ɼ 

2 Ї ҿԋ ᾭ֘ Ї ῇ

ԓ2үtimerx_clkɼ 

Ґ 1 2 ῇ װ Ầ ῇЇ ҐЕ 

 ̧ GPIO ҲЇ ҿTIM_CH2ꜗ  

 ̧ ῗ ᶕ Ї TIM_CCER[4]=0Ї ḦӐ ꜗ 
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 ̧ ῇ Ї TIM_CCMR1[9:8]=01, IC2└TI2 

 ̧ Ї TIM_CCER[5]=0Ї ҏ Ґ  

 ̧ ῇ Ї TIM_CCMR1.IC2F[3:0]ЃIC2F=0000ЇҒ ῇ Є 

 ̧ ᶕ 1Ї TIM_SMCR[2:0]=111 

 ̧ ῇ Ї TIM_SMCR[6:4]=110Ї TI2ᵲҿ ῇ  

 ̧ ᶕ Ї TIM_CCER[4]=1 

 ̧ ᶕ Ї TIM_CR1[0]=1 

Ґ ҅ү῝ 1 ᶡЕ 

APBCLK

TI2

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of 
resynchronization

CNT

 

 18-19Е 1Ґ  

18.6.5.3 2 

Ґᶕ TIM_ETR ῇḪ ҏ Ґ ЃҒ Є ɼ 

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

TIM_SMCR

TRGI
ETR

External 
clock mode  2

ETP
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

Filter 

TIM_SMCR

ETPS[1:0]

ETRP

 

 18-20Е ῇ  
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Ґ ᶕ ETRԑⅎ ҏ ЇῚҲ ҿῪ

ԓETRῇҏ ɼ 

ETR

CEN=CNT_EN

CK_CNT=CK_PSC

00 01

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

CNT

ETRP

ETRF

 

 18-21Е 2Ґ 1  

ғ 1 Ӏ ⌡ ЇETRῇ ⅎ ῴ Ї֥ CK_PSCЇ

װ ETRῇ ԓtimerx_clkЇ ‟ҐЇ ᾨ ETRῇ

ⅎ Їῴ ԓ ꜠ ɼ 

ҐЕ 

 ̧ GPIO ҲЇ ҿTIM_ETRꜗ  

 ̧ ETP ЇTIM_SMCR[15]=0 

 ̧ ETRⅎ Ї TIM_SMCR.ETPS[1:0]=01 

 ̧ ῇ ЇTIM_SMCR.ETF[3:0]=0000 

 ̧ ᵣECE Їᶕ 2,TIM_SMCR[14]=1ЇTIM_SMCR[2:0]=000 

 ̧ ᶕ Ї TIM_CR1[0]=1 

Ґ ҅ү῝ 2 ᶡЕ 
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APBCLK

ETR

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

0
0

0
1

0
2

0
3

0
4

Delay of 
resynchronization

ETRP

ETRF

CNT

 

 18-22Е 2Ґ 2  

ᶕ 2 Їד װ TIM ҿslaveЕ ᶕ ETRῇ Ї

ᶕ ҅үTimerTRGOᵲҿ Ḫ Ї Ԑᴌ└ Ї ᵣ ɼ 

18.6.6 Ὺ Ḫ ЃITRxЄ 

TIM 4үITRῇЇ ԓ Ὺ Ḫ ɼ ԓῪ Ḫ Ї

TS ҿ000~011ԓ ITR0~ITR3Ї CCxS ҿ11Ї TRCЃ4үITRxῇ

Ḫ Є ҿ Ḫ ɼ 

үITRῇ 4үῪ Ḫ Ї ITRxSEL ɼ 

18.6.7 /  

TIM 4ү / Ї ү ҅ү ЃTIM_CCRЄЃ

Єɻ҅ү ῇ ɻ҅ү ₴ ɼ 

ῇ ᴰ TIxῇ ֥ Ḫ TIxFЇ ֥

TIxFPxḪ Ї Ḫ ᵲҿ Ḫ Ї ҙ ╦ ⅎ ɼ 
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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)

 

 18-23Е / Ѓ 1 ῇ ⅎЄ  

₴ ᴰ֥ ҅ү ₴ ‼Ḫ OCxREFЇ Ḫ ҿ Їᵲҿ ₴

ῇɼῚҲ 1~3 ԝ ₴ ῇЇ 4∑ ЇҒ ԝ ₴ɼ 

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

 

 18-24Е / 1 Ӏ  
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CNT>CCR1

CNT=CCR1

Output mode
 controller

ETRF

OC1REF

TIM_CCMR1

OC1CE

OC1M[2:0]

Dead- time
generator

X0

10

11

11
10

X0

ļ0Ľ

ļ0Ľ

TIM_BDTR

DTG[7:0]

TIM_CCER

CC1E

CC1NE

OC1_DT

OC1N_DT

0

1

0

1

TIM_CCER

CC1NP

TIM_CCER

CC1P

Output
enable
circuit

Output
enable
circuit

OC1

OC1N

TIM_CCERCC1E CC1NE

MOE OSSI OSSR TIM_BDTR

TIM_CH1

TIM_CH1N

To the master mode
controller

OIS1 OIS1N TIM_CR2
 

 18-25Е / ₴ ⅎЃ 1 3Є  

 

CNT>CCR4

CNT=CCR4
Output mode

 controller

ETRF

OC4REF

TIM_CCMR2

OC4CE

OC4M[2:0]

0

1

TIM_CCER

CC4P

Output
enable
circuit

OC4

TIM_CCERCC1E

MOE OSSI

OIS4

TIM_BDTR

TIM_CH4

To the master mode
controller

TIM_CR2
 

 18-26Е / ₴ ⅎЃ 4Є  

/ ЃCCRЄ preload shadow Ї ᴌ   preload

ɼ ҐЇ ẅḦ shadow Ҳ ┼└preloadɼ

ҐЇpreload ẅ └shadow ғ ɼ 

18.6.8 ῇ  

ICxḪ ҏ₴ Ї ҅ captureЇ ╦ ẅ CCRЇғ

ЇCCxIFҲ ᵣЇ ҙ װ Ҳ DMA ɼ ҅ү Ԑᴌ

CCxIFҿ ‟Ґ₴ Ї∑ “ ЃCCxOF, Over-CaptureЄ ᵣЃCCRҲҏ

ẅ ЄɼCCxIFװ ᴌ Ї CCR ꜠ ɼCCxOF

ᴌ 1 ɼ 

ҩү Ї װ PWMḪ ῇ ɼ ҅ү ῇḪ

Ї װ Ḫ TI1ה ῇЇ Ὺ Ḫ ҏ └TI1FP1Ї

Ḫ Ґ └TI1FP2Ї TI1FP1ῇ 1Ї TI1FP2ῇ 2Ї
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1 ῇḪ ҏ Ї 2 ῇḪ Ґ Ж Ҳ

Ї ᴌ CCR1CCR2 ẅЇ ῇḪ ɼ 

TI1ῇ ҏ ẅ└TIM_CCR1Ї ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0Ї ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01, IC1└TI1ɼ 

4. Ї TIM_CCER[1]Ї ҏ Ґ ɼ 

5. ῇ Ї TIM_CCMR1.IC1F[3:0]ɼ 

6. ῇ ⅎ Ї TIM_CCMR1.IC1PS[1:0]ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

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 IC2 capture

CNT

 

 18-27ЕPWM ῇ  

PWM ῇ ꜗ Ї Ґ Е 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ЇTIM_CCER[4]=0 ḦӐ ꜗɼ 

3. ῇ Їҩү IC1ЇIC2 └ ҅ү TI1ῇ Ї TIM_CCMR1[1:0]=01Ї

TIM_CCMR1[9:8]=10ɼ 

4. Їҩү IC1,IC2 Ї TIM_CCER[1]=0ЇTIM_CCER[5]=1ɼ 

5. ῇ Ї TIM_CCMR1.IC1F[3:0]ЇTIM_CCMR1.IC2F[3:0]ɼ 

6. ῇ ⅎ Ї TIM_CCMR1.IC1PS[1:0] ЇTIM_CCMR1.IC2PS[1:0]ɼ 

7. ῇḪ Ї TIM_SMCR.TS[2:0]=101ɼ 

ה .8 ┼ ҿ ᵣ Ї TIM_SMCR.SMS[2:0]=100ɼ 

9. ᶕ Ї TIM_CCER[0]=1ЇTIM_CCER[4]=1ɼ 
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18.6.9 ᴌForce₴ 

₴ ҐЇ ᴌ װ OCxREF forceЇ ԓCCR

ɼ 

ᴌ  OCxM=101 Ї װ OCxREF┼ҿ ЃOCxREFҿ

ЄЇ  OCxM=100װ OCxREF┼ҿ Ѓᵤ Єɼᵜ ᴌforceᵲҒᴰ

ЇCCR ᴰ҅ ɼ 

18.6.10 ₴  

₴ ҐЇ CCRғ ẅ ЇOCxREFװ ᵣ ɻ ɻ

ɼ ЇҲ Ӥᴰ ᵣЇDMA װ ɼ 

₴ Ӥ װ ԓ ₴҅ү “Ḫ Ѓ ₴Єɼ 

ᶕ Е 

1. ЃῪ ɻ ɻ ⅎ Єɼ 

2. ARRCCR  ῇ ɼ 

3. Ҳ ᶕ DMAᶕ ɼ 

4. ₴ ɼ 

5. ᶕ ɼ 

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

 

 18-28Е ₴ Ї OC1  

Ғᶕ preload‟ҐЇ ᴌ װ  CCR ₴ ┼ɼ

ᶕ ԋpreloadЇ∑CCR shadow׃ Ґ҅ update eventҿpreload

Ὺ ɼ 

18.6.11 PWM ₴ 

PWM װ ₴ ┼Ḫ ЇῚ ARR ” Ї CCR ” ɼ 
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₴Ḫ װ CCxP ɼPWM ᵲҲЇCNT CCR ɼ ԓ

Ҳ ЇPWM ₴Ӥ Ҳ ɼ 

18.6.11.1 PWM  

ҏ ‟ҐЇ ҿPWM 1 ЇOCxREFḪ CNT<CCRҿ Ї

∑ҿᵤ ɼ CCRẅ ԓARRẅЇ∑OCxREF ҿ1Ж CCRҿ0∑OCxREF

ҿ0ɼ 

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

 

18-29Е PWM ЃARR=7Є  

Ґ ЇOCxREF ᵤ ӎғ ҏ ɼ 

18.6.11.2 PWMҲ  

OCxREF ӎғ ɼҐ ҅ү ᶡЕ 
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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

 

 18-30ЕҲ PWM ЃARR=7Є  

꜠Ҳ Ї҅ DIR ” Ж ҲЇDIR

ᴌ ┼ɼ Ὴ Ї ꜠ Ӑ╦Ї UG Ầ҅

updateЇ ҙ ҲҒ   ɼ 

18.6.12 ԝ ₴ ῇ 

TIM 1~3 ԝ ₴ ῇɼDTG[7:0]ԓ Ѓ

Єɼ ₴Ḫ OCxғ Ḫ OCxREFЇOCxNғ Ḫ ЖOCxҏ

OCxREFҏ delayЇOCxNҏ OCxREFҐ delayɼ 
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OCxREF

OCx

OCxN

delay

delay

 

 18-31Е ῇ ԝ ₴  

OCxREF

OCx

OCxN

delay

 

 18-32Е ԓ “  

OCxREF

OCx

OCxN delay

 

 18-33Е ԓ “  

18.6.13 ╒ ꜗ  

╒ ꜗ ᶕװ ╒ Ḫ Ḫ ɼ 

҅ү╒ Ԑᴌ Е 

 ̧ ₴ᶕ Ї װ OSSI ₴ ┼ҿinactive/idle/resetɼ 

 ̧ ү ₴ ꜠ҿOISx ӎ ɼ 

 ̧ ԝ ₴ᶕ Ї ₴ ᵣ inactiveresetЇ ῇ ᵲЇ

꜠ ₴ҿOISxOISxNӎ ɼ 

 ̧ ╒ ᵣЇ װ Ҳ DMAɼ 

 ̧ ᶕ ԋ ꜠ ₴ЃAOE=1ЄЇ ₴ᶕ ᵣЃMOEЄ Ґ҅үupdate event꜠

ᵣЖ ∑MOEḦ ҿ0 └ ᴌ ᵣɼ 

BRKḪ Ї BRKḦ ‟ҐЇ ᶕ MOEЇ ╒

BIFӤ ɼ 
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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)  

 18-34Е ╒ ₴  

18.6.14 6-step PWM₴ 

ү ᶕ ԝ ₴ ЇOCxM, CCxE, CCxNEpreloadꜗ Їpreload

ẅ ЃCOMЄԐᴌ └shadow Ҳɼ װ ᾨ Ґ҅

Ї COMԐᴌ ɼCOMԐᴌ װ ᴌ TIM_EGRҲ COMr

Ї TRGIҏ ᴌ ɼ 

COMԐᴌ Ї ᵣЇ ҙ ֥װ Ҳ DMA ɼ 

Ґ ҅ү6 ┼ ᶡ Ї COMԐᴌ ЇҎүᶡ Ғ Ґ ₴

ɼ 
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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

 

 18-35Е֥ ῏ PWMЇᶕ COM ᶡ ЃOSSR=1)Є  

18.6.15 “ ₴ 

“ ₴ ₴ ‟Їᾡ үԐᴌ Ї Ї

₴҅ү “Ḫ ɼ 

ғῚל ₴ Ғ Ї Ґ҅ update event└ Ї ᴰ ꜠Ẩ ɼ CCR

√ẅҒ Ї “ ₴ɼ ҏ Ї CNT<CCR<=ARRЇ Ґ

Ї CNT>CCR 
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OCxREF

TIM_ARR
TIM_CCR1

OC1

  CNT

TI2

tdelay tpulse  

 18-36Е “  

ҏ TI2ῇҿװ Ḫ Ї ẅ ԓCCR OCxREF₴ᵤ Ї └

ARR OCxREF└ Ї ҙ └0ЇẨ ɼ 

ҏ ꜗ TI2ᵲҿ ῇ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH2ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[4]=0Ї ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[9:8]=01ɼ 

4. Ї TIM_CCER[5]=0ɼ 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=110ЇTI2FP2ᵲҿTRGIɼ 

ה .6 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=110,TI2FP2꜠ ɼ 

7. ᶕ Ї TIM_CCER[4]=1ɼ 

 

ҏ ꜗ OC1ᵲҿ ₴ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0Ї ḦӐ ꜗɼ 

3. ₴ Ї TIM_CCMR1[1:0]=00ɼ 

4. Ї TIM_ CCMR1[6:4]=111,PWM2ɼ 

5. ᶕ Ї TIM_CCER[0]=1ɼ 

 

OPM ֥ Е 

1. TIM_CCR1ẅ” ԋTdelayɼ 

2. TIM_ARRTIM_CCR1ẅ” ԋTpulseЃTIM_ARR-TIM_CCR1Єɼ 

3. ҿ “ Ї TIM_CR1[3]=1ɼ 

 



UM324xF ῳ  ┼ ЃTIM0 & TIM7Є 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  187 

18.6.16 Ԑᴌ OCxREF 

OCxREF Ї ETR ꜘ Ї װ ᵤOCxREFЇ

└Ґ҅ update eventɼ ꜗ ׃ ₴ PWM Ґ Ї ᴌforceҐ

ᵲ ɼᶕ ꜗ OCxCE1ɼ 

ETRF

OCxREF
OCxCE=0

OCxREF
OCxCE=1

ETRF becomes high ETRF becomes low

 

 18-37ЕETRḪ TIMOCxREF  

18.6.17 Ѓencoder interfaceЄ 

└ҩү ῇḪ ЇTIM ῚҲ҅үḪ ԓ ҅үḪ

” ⁯ ẅɼҐ ғҩ ῇḪ Ӑ ῗ Е 

 18-3Еencoder interface 

 

Ḫ  

ЃTI1 TI2Ї

TI2 TI1Є 

TI1Ḫ  TI2Ḫ  

ҏ  Ґ  ҏ  Ґ  

׃ TI1  
 ⁯  Ғ  Ғ  

ᵤ  ⁯ Ғ  Ғ  

׃ TI2  
 Ғ  Ғ   ⁯ 

ᵤ Ғ  Ғ  ⁯  

TI1 TI2 

 

 ⁯   ⁯ 

ᵤ  ⁯ ⁯  

 

TI1Ḫװ ҿ Ї TI1ҏ └TI2ҿ Ї∑

⁯Ж TI1Ґ └TI2ҿ Ї∑ ɼ 
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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
 

 18-38Е Ґ ᵲ ᶡ  

ῇ Ґ Е 

1. GPIO ҲЇ ҿTIM_CH1ЇTIM_CH2ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ЇTIM_CCER[4]=0Ї ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ЇTIM_CCMR1[9:8]=01ɼ 

4. Ї TIM_CCER[1]=0ЇTIM_CCER[5]=0ɼ 

ה .5 ┼ ҿ 3Ї TIM_SMCR.SMS[2:0]=011 ɼ 

6. ᶕ Ї TIM_CCER[0]=1ЇTIM_CCER[4]=1ɼ 

18.6.18 TIMה  

TIMᵲҿslaveЃ Ԑᴌ ЄЇ ҿҎ ᵲ Е ᵣ ɻ ɻ

ɼ 

18.6.18.1 ᵣ  

ҐЇ ῇ Ԑᴌ TIMῪ preload √ ЇCNT└0

ɼװҐ ҿᶡЇ Ї TI1ῇҏ Ї Ї

ɼ 

Ґ ᶡҲ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 
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2. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

4. Ї TIM_CCER[1]=0ɼ 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .6 ┼ ҿ ᵣ Ї TIM_SMCR.SMS[2:0]=100ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

8. ᶕ Ї TIM_CR1[0]=1ɼ 

 

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

 

 18-39Е ᵣ Ґ  

18.6.18.2  

ҐЇ ׃ ῇḪ ҿ ᵲɼ Ẩ Ї

ᴰ Ҳ ɼ 

Ґ ᶡҲ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

4. Ї TIM_CCER[1]=0ɼ 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .6 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=101ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

8. ᶕ Ї TIM_CR1[0]=1ɼ 
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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
 

 18-40Е Ґ  

18.6.18.3  

ῇ үԐᴌ└ ɼ 

Ґ ᶡҲ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

4. Ї TIM_CCER[1]=0ɼ 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .6 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=110ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

 

Timer clock = CK_CNT

04 05 06 07 08        CNT

TIF

TI1

CEN

0A09

 

 18-41Е Ґ  

18.6.18.4 Ԑᴌ  

װ ETR ҿ Ї ᶕ ҅ү ῇᵲҿ ꜠ Ḫ ɼ

└TI1ҏ Ӑ Ї ETRῇװ ҏ ɼ 
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Ґ ᶡҲ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ЇTIM_ETRꜗ ɼ 

2. ETP ЇTIM_SMCR[15]=0ɼ 

3. ETRⅎ Ї TIM_SMCR.ETPS[1:0]=01ɼ 

4. ῇ ЇTIM_SMCR.ETF[3:0]=0000ɼ 

5. ᵣECE Їᶕ 2,TIM_SMCR[14]=1ɼ 

6. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

7. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

8. Ї TIM_CCER[1]=0ɼ 

9. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .10 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=110ɼ 

11. ᶕ Ї TIM_CCER[0]=1ɼ 

 

TI1

CEN

ETR

CK_CNT=CK_PSC

00 01 02 03 04      CNT

  TIF
 

 18-42Е 2І Ґ  

18.6.19  

Ӑ װ Ԑᴌ Ї ɼ 

ᶕװ 4үῪ ῇɼ 

Ḫ ₴∑ װ └Ὶל Ὺ ῇҏɼ 

18.6.20 DMA  

TIM 7 DMA Їⅎ⌡ҿ4үCC ɻ ɻUpdateԐᴌ

COM ɼ 

ῚҲ үCC ֥ ҅үDMA Ї Ґ ԓ CCRxҲ Ὺ ᴶ

RAMЇ Ґ∑ ԓ RAMҲ  ῇCCRxЖCC DMA װ ҿ

ᴶ Burstᴶ ЃCCxBURSTENЄЇ ᴶ ׃ CCRx ЇBurstᴶ ∑ DCR
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҅ ɼ 

Ї Ԑᴌɻ ᴌ Ԑᴌ COMԐᴌӤ ֥װ DMA Ї ֙

Їᴰ ꜠DMA Burstᴶ Ї TIMῪ 1ү ү  ῇ Ї TIMה 1ү

ү ẅɼ 

 18-4ЕTIM 7 DMA  

DMA  
CCxBURS
TEN 

DMA.CHxCTR
L.DIR 

DMA  ҅ ᴶ  

TIM_CH1 

0 
0 Read CCR1 

1 
1 Write CCR1 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_CH2 

0 
0 Read CCR2 

1 
1 Write CCR2 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_CH3 

0 
0 Read CCR3 

1 
1 Write CCR3 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_CH4 

0 
0 Read CCR4 

1 
1 Write CCR4 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_TRIG N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_UEV N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_COM N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

 

18.6.21 MA Burst 

TIM DMA DMA-BurstЇ װ TIM Ԑᴌ DMA Ї װ

CCRҲ  ῇRAMЇ RAMҲה ҅ү ү Ὺ  ῇTIMpreload

Ҳɼ 

DMA-Burst̔ үԐᴌ DMA ЇӀ ᵲ Ԑᴌ ү

Ὺ Ї װ ꜠ ₴ ꜗ ɼ 

DMA ┼ ҅ү TIM_DMARɼ Ԑᴌ

ЇTIMD үDMA ɼ үDMA TIM_DMAR  ᵲ ᴰ TIM └

ꜗ ҏɼ 
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DBL ԓ DMA burstЇDBA ԓ DMA TIMῪ

Ѓ ԓTIM_CRoffsetЄɼ 

DMA-BurstҐЇDMA DMAR Ї TIM꜠

ꜘῪ offsetɼDBA ԓ TIMῪ DMAJ Ї DBLԓ

Burstɼ 

18.6.22 ῇ ꜗ  

1~3 ῇḪ װ Ӑ Ї ῇ└ 1 ῇЇ ԓ 1

ῇ ɼ 

TIM_CR2 TI1Sr ԓ 1 ῇ ԓҎү ῇ ɼ 

18.6.23 Debug  

CPU ῇdebug Ї Ẩװ ᵲЇῚ ҿ Ҳ

ӎɼ 

Debug Ẩ ЇῚ ₴ᴰ ЃMOE ЄЇ Ї ₴

Ḫ װ forceinactiveGPIO ┼ɼ 

18.7  

TIM0 Е0x4700_4000 

TIM7 Е0x4700_5000 

∆ ҐЕ 

 18-5ЕTIM0 & TIM7 ┼  

ẘ    

0x00 TIM_CR1 ┼ 1 

0x04 TIM_CR2 ┼ 2 

0x08 TIM_SMCR ה ┼  

0x0C TIM_DIER DMA Ҳ ᶕ  

0x10 TIM_SR  

0x14 TIM_EGR Ԑᴌ֥  

0x18 TIM_CCMR1 / 1 

0x1C TIM_CCMR2 / 2 

0x20 TIM_CCER / ᶕ  

0x24 TIM_CNT ẅ  

0x28 TIM_PSC ⅎ  

0x2C TIM_ARR ꜠  
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ẘ    

0x30 TIM_RCR  

0x34 TIM_CCR1 / 1 

0x38 TIM_CCR2 / 2 

0x3C TIM_CCR3 / 3 

0x40 TIM_CCR4 / 4 

0x44 TIM_BDTR ╒ ┼  

0x48 TIM_DCR DMA ┼  

0x4C TIM_DMAR DMA  

 

Ґװ ב ɼ 

18.7.1 ┼ 1 (TIM_CR1) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:10 RSV - - Ḧ  

9:8 CKD R/W 0x0 

Dead time ⅎ

Ѓ CK_INT ⅎ ЄЕ 

00ЕtDTS=tCK_INT 

01ЕtDTS=2*tCK_INT 

10ЕtDTS=4*tCK_INT 

11ЕḦ Ї ᶕ  

7 APRE R/W 0x0 

Auto-reload ᶕ Е 

0ЕARR Ғᶕ preload 

1ЕARR ᶕ preload 

6:5 CMS R/W 0x0 

Е 

00Е  

01ЕҲ 1Ї ₴ Ҳ ׃

Ґ Ҳ ᵣ 

10ЕҲ 2Ї ₴ Ҳ ׃

ҏ Ҳ ᵣ 

11ЕҲ 3Ї ₴ Ҳ

ҏ Ґ Ҳ ᴰ ᵣ 

4 DIR R/W 0x0 

Е 

0Е ҏ  

1Е Ґ  

Е ҿҲ

Ї  

3 OPM R/W 0x0 

“ ₴ ЕЕ 

0ЕUpdate Event ҒẨ  

1ЕUpdate Event Ẩ Ѓ ꜠

CENЄ 
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ᵣ   ᵣẅ  

2 URS R/W 0x0 

Е 

0ЕװҐԐᴌ ֥ updateҲ DMA

 

 ̧ ҏ ₴ Ґ ₴ 

 ̧ ᴌ ᵣ UG  

 ̧ ה ┼ ֥ update 

1Е׃ ҏ ₴ Ґ ₴ᴰ֥ update

Ҳ DMA  

1 UDIS R/W 0x0 

updateЕ 

0Еᶕ updateԐᴌɼװҐԐᴌ ֥

updateԐᴌ 

 ̧ ҏ ₴ Ґ ₴ 

 ̧ ᴌ ᵣ UG  

 ̧ ה ┼ ֥ update 

1Е updateԐᴌЇҒ shadow

ɼ UG ᵣ ה ┼ └ ᴌ

reset √ ⅎ ɼ 

0 CEN R/W 0x0 

ᶕ Е 

0Е ῗ  

1Е ᶕ  

Е װ ꜠ ᵣ CEN 

 

18.7.2 ┼ 2ЃTIM_CR2Є 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:15 RSV - - Ḧ  

14 OIS4 R/W 0x0 

ӎ OC4 ₴ IDLE Е 

0Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC4=0 

1Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC4=1 

13 OIS3N R/W 0x0 

ӎ OC3N ₴ IDLE Е 

0Е MOE=0 Ї dead time Ї
OC3N=0 

1Е MOE=0 Ї dead time Ї

OC3N=1ʉ ԓ OC1~3NЇ

ЃCCxP||CCxNPЄ=1 ᶕ OCxN=1ʊ 

12 OIS3 R/W 0x0 

ӎ OC3 ₴ IDLE Е 

0Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC3=0 

1Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC3=1 

ʉ ԓ OC1~3Ї ЃCCxP||CCxNPЄ

ᶕ OCx=1ʊ 
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ᵣ   ᵣẅ  

11 OIS2N R/W 0x0 

ӎ OC2N ₴ IDLE Е 

0Е MOE=0 Ї dead time Ї
OC2N=0 

1Е MOE=0 Ї dead time Ї

OC2N=1ʉ ԓ OC1~3NЇ

ЃCCxP||CCxNPЄ=1 ᶕ OCxN=1ʊ 

10 OIS2 R/W 0x0 

ӎ OC2 ₴ IDLE Е 

0Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC2=0 

1Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC2=1 

ʉ ԓ OC1~3Ї ЃCCxP||CCxNPЄ

ᶕ OCx=1ʊ 

9 OIS1N R/W 0x0 

ӎ OC1N ₴ IDLE Е 

0Е MOE=0 Ї dead time Ї
OC1N=0 

1Е MOE=0 Ї dead time Ї

OC1N=1ʉ ԓ OC1~3NЇ

ЃCCxP||CCxNPЄ=1 ᶕ OCxN=1ʊ 

8 OIS1 R/W 0x0 

ӎ OC1 ₴ IDLE Е 

0Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC1=0 

1Е MOE=0 Ѓ ᶕ ԋԝ ₴Ї

dead time ЄЇOC1=1 

ʉ ԓ OC1~3Ї ЃCCxP||CCxNPЄ

ᶕ OCx=1ʊ 

7 TI1S R/W 0x0 

T1 ῇЕ 

0ЕT1 ῇ CH1  

1ЕT1 ῇ CH1ɻCH2ɻCH3

 

6:4 MMS R/W 0x0 

Ӏ Ї TRGO Е 

000Е ᵣЕEGR Ҳ UGᵣ֥
TRGO 

001Еᶕ ЕTRGO ᶕ Ḫ ֥

Ї CENᵣ  

010Е Е Ԑᴌ֥ TRGO 

011Е “Е ῇ Ԑ

ᴌЇᶕ CC1F 1 Ї֥ TRGO 

100Е ЕOC1REF֥ TRGO 

101Е ЕOC2REF֥ TRGO 

110Е ЕOC3REF֥ TRGO 

111Е ЕOC4REF֥ TRGO 

3 CCDS R/W 0x0 

/ DMA Е 

0Е CCxԐᴌ ֥ CCxDMA Ж 

1Е Ԑᴌ ֥ CCxDMA  

2 CCUS R/W 0x0 

/ ┼ Ї ᵫ

/ ┼ᵣЕ 

0Е׃ COMG 1  

1Е COMG 1 TRGIḪ
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ᵣ   ᵣẅ  

1 RSV - - Ḧ  

0 CCPC R/W 0x0 

/ ┼Е 

0ЕCCxE, CCxNE, OCxM Ғᶕ
preload 

1ЕCCxE, CCxNE, OCxM ᶕ

preloadЇᶕ Ї ֙ ׃

ԐᴌЃCOMЄ ɼ 

Е ᵣ׃ ԝ ₴ꜗ ҏ

 

 

ה 18.7.3 ┼ ЃTIM_SMCRЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 ETP R/W 0x0 

Ḫ Е 

0Е ҏ  

1Еᵤ Ґ  

14 ECE R/W 0x0 

ᶕ Е 

0Еῗ 2 

1Еᶕ 2Ї ҿ

ETRF  

13:12 ETPS R/W 0x0 

Ḫ ⅎ Е 

Ḫ ETRP TIM

ᵲ 1/4Ї ῇḪ Ї

ᶕװ ⅎ ɼ 

00ЕҒⅎ  

01Е2ⅎ  

10Е4ⅎ  

11Е8ⅎ  

11:8 ETF R/W 0x0 

Ḫ Е 

0000Е  

0001ЕfSAMPLING=fCK_INT, N=2 

0010ЕfSAMPLING=fCK_INT, N=4 

0011ЕfSAMPLING=fCK_INT, N=8 

0100ЕfSAMPLING=fDTS/2, N=6 

0101ЕfSAMPLING=fDTS/2, N=8 

0110ЕfSAMPLING=fDTS/4, N=6 

0111ЕfSAMPLING=fDTS/4, N=8 

1000ЕfSAMPLING=fDTS/8, N=6 

1001ЕfSAMPLING=fDTS/8, N=8 

1010ЕfSAMPLING=fDTS/16, N=5 

1011ЕfSAMPLING=fDTS/16, N=6 

1100ЕfSAMPLING=fDTS/16, N=8 

1101ЕfSAMPLING=fDTS/32, N=5 
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ᵣ   ᵣẅ  

1110ЕfSAMPLING=fDTS/32, N=6 

1111ЕfSAMPLING=fDTS/32, N=8 

7 MSM R/W 0x0 

Ӏ ה Е 

0Е ꜠ᵲ 

1ЕTRGI ꜠ᵲ ЇװḈԓ

TRGO ╦ ה

 

6:4 TS R/W 0x0 

Ї ԓ Е 

000ЕῪ Ḫ ЃITR0Є 

001ЕῪ Ḫ ЃITR1Є 

010ЕῪ Ḫ ЃITR2Є 

011ЕῪ Ḫ ЃITR3Є 

100ЕTI1 ЃTI1F_EDЄ 

101Е TI1ЃTI1FP1Є 

110Е TI2ЃTI2FP2Є 

111Е ῇЃETRFЄ 

Е׃ SMS=000 ה

‟ҐЇ װ   TS  

3 RSV - - Ḧ  

2:0 SMS R/W 0x0 

ה Е 

000Еה ЖCENᶕ ⅎ

Ὺ  

001ЕEncoder 1Ж ᶕ TI2FP1

Ї TI1FP2 ᵤ  

010ЕEncoder 2Ж ᶕ TI1FP2

Ї TI2FP1 ᵤ  

011ЕEncoder 3Ж ᶕ

TI1FP1 TI2FP2 Ї Ὶל ῇḪ

 

100Е ᵣ ЖTRGIҏ √

Ї update 

101Е ЖTRGIҿ Ї

ᶕ ЇTRGIҿᵤ Ї Ẩ

 

110Е ЖTRGIҏ

ЃҒᴰ ᵣ Є 

111Е 1ЖTRGIҏ

꜠  

 

18.7.4 DMA Ҳ ᶕ ЃTIM_DIERЄ 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:20 RSV - - Ḧ  
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ᵣ   ᵣẅ  

19 CC4OF_DISABLE R/W 0x0 

CC4OFҲ Е 

0ЕҒ  

1Е  

18 CC3OF_DISABLE R/W 0x0 

CC3OFҲ Е 

0ЕҒ  

1Е  

17 CC2OF_DISABLE R/W 0x0 

CC2OFҲ Е 

0ЕҒ  

1Е  

16 CC1OF_DISABLE R/W 0x0 

CC1OFҲ Е 

0ЕҒ  

1Е  

15 RSV - - Ḧ  

14 TDE R/W 0x0 

DMA ᶕ Е 

0Еה ҐЇ Ԑᴌ֥

DMA  

1Еה ҐЇᾡ Ԑᴌ֥

DMA Ѓ ԓ ꜠ preload

Є 

13 COMDE R/W 0x0 

COMԐᴌ DMA ᶕ Е 

0ЕCOMԐᴌ Ї ֥ DMA

 

1ЕCOMԐᴌ Їᾡ ֥ DMA

 

12 CC4DE R/W 0x0 

4 DMA ᶕ Е 

0Е CC4 DMA  

1Еᾡ CC4 DMA  

11 CC3DE R/W 0x0 

3 DMA ᶕ Е 

0Е CC3 DMA  

1Еᾡ CC3 DMA  

10 CC2DE R/W 0x0 

2 DMA ᶕ Е 

0Е CC2 DMA  

1Еᾡ CC2 DMA  

9 CC1DE R/W 0x0 

1 DMA ᶕ Е 

0Е CC1 DMA  

1Еᾡ CC1 DMA  

8 UDE R/W 0x0 

Update Event DMA ᶕ Е 

0ЕUpdate Event Ї ֥

DMA  

1ЕUpdate Event Їᾡ ֥

DMA  

7 BIE R/W 0x0 

╒ ԐᴌҲ ᶕ Е 

0Е ╒ ԐᴌҲ  

1Еᾡ ╒ ԐᴌҲ  

6 TIE R/W 0x0 

ԐᴌҲ ᶕ Е 

0Е ԐᴌҲ  

1Еᾡ ԐᴌҲ  
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ᵣ   ᵣẅ  

5 COMIE R/W 0x0 

COMԐᴌҲ ᶕ Е 

0Е COMԐᴌҲ  

1Еᾡ COMԐᴌҲ  

4 CC4IE R/W 0x0 

/ 4Ҳ ᶕ Е 

0Е / 4Ҳ  

1Еᾡ / 4Ҳ  

3 CC3IE R/W 0x0 

/ 3Ҳ ᶕ Е 

0Е / 3Ҳ  

1Еᾡ / 3Ҳ  

2 CC2IE R/W 0x0 

/ 2Ҳ ᶕ Е 

0Е / 2Ҳ  

1Еᾡ / 2Ҳ  

1 CC1IE R/W 0x0 

/ 1Ҳ ᶕ Е 

0Е / 1Ҳ  

1Еᾡ / 1Ҳ  

0 UIE R/W 0x0 

UpdateԐᴌҲ ᶕ Е 

0Е UpdateԐᴌҲ  

1Еᾡ UpdateԐᴌҲ  

 

18.7.5 ЃTIM_SRЄ 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:13 RSV - - Ḧ  

12 CC4OF R/W0C 0x0 

/ 4 OvercaptureҲ  

׃ ҿ ῇ ‟

Ґ ɼ ᴌ ᵣЇ ᴌñ0òɼ 

0Е overcaptureԐᴌ 

1Е CC4IF ҿ 1 ‟Ґ  

11 CC3OF R/W0C 0x0 

/ 3 OvercaptureҲ  

׃ ҿ ῇ ‟

Ґ ɼ ᴌ ᵣЇ ᴌñ0òɼ 

0Е overcaptureԐᴌ 

1Е CC3IF ҿ 1 ‟Ґ  

10 CC2OF R/W0C 0x0 

/ 2 OvercaptureҲ  

׃ ҿ ῇ ‟

Ґ ɼ ᴌ ᵣЇ ᴌñ0òɼ 

0Е overcaptureԐᴌ 

1Е CC2IF ҿ 1 ‟Ґ  

9 CC1OF R/W0C 0x0 

/ 1 OvercaptureҲ  

׃ ҿ ῇ ‟

Ґ ɼ ᴌ ᵣЇ ᴌñ0òɼ 

0Е overcaptureԐᴌ 

1Е CC1IF ҿ 1 ‟Ґ  

8 RSV - - Ḧ  
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ᵣ   ᵣẅ  

7 BIF R/W0C 0x0 ╒ ԐᴌҲ Ї ᴌ ᵣЇ ᴌ  0  

6 TIF R/W0C 0x0 ԐᴌҲ Ї ᴌ ᵣЇ ᴌ  0  

5 COMIF R/W0C 0x0 COMԐᴌҲ Ї ᴌ ᵣЇ ᴌ  0  

4 CC4IF R/W0C 0x0 

/ 4Ҳ  

CC4 ҿ ₴ЕCC4IF ẅ

ԓ ẅ ᵣЇ ᴌ  0 ɼ 

CC4 ҿ ῇЕ Ԑᴌ

ᵣЇ ᴌ  0 Ї ᴌ TIM_CCR4

꜠ ɼ 

3 CC3IF R/W0C 0x0 

/ 3Ҳ  

CC3 ҿ ₴ЕCC3IF ẅ

ԓ ẅ ᵣЇ ᴌ  0 ɼ 

CC3 ҿ ῇЕ Ԑᴌ

ᵣЇ ᴌ  0 Ї ᴌ TIM_CCR3

꜠ ɼ 

2 CC2IF R/W0C 0x0 

/ 2Ҳ  

CC2 ҿ ₴ЕCC2IF ẅ

ԓ ẅ ᵣЇ ᴌ  0 ɼ 

CC2 ҿ ῇЕ Ԑᴌ

ᵣЇ ᴌ  0 Ї ᴌ TIM_CCR2

꜠ ɼ 

1 CC1IF R/W0C 0x0 

/ 1Ҳ  

CC1 ҿ ₴ЕCC1IF ẅ

ԓ ẅ ᵣЇ ᴌ  0 ɼ 

CC1 ҿ ῇЕ Ԑᴌ

ᵣЇ ᴌ  0 Ї ᴌ TIM_CCR1

꜠ ɼ 

0 UIF R/W0C 0x0 

UpdateԐᴌҲ Ї ᴌ ᵣЇ ᴌ  0

ɼ 

ҐԐᴌװ ЇUIF ᵣЇ shadow

ɼ 

 ̧ =0Ї ҙ UDIS=0 ‟ҐЇ

₴ 

 ̧ URS=0ҙ UDIS=0 ‟ҐЇ ᴌ ᵣ

UG √  

 ̧ URS=0ҙ UDIS=0 ‟ҐЇ Ԑᴌ√

 

 

18.7.6 Ԑᴌ֥ ЃTIM_EGRЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  
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ᵣ   ᵣẅ  

7 BG W 0x0 
ᴌ╒ Ї ᴌ ᵣ ֥ ╒ Ԑ

ᴌЇ ᴌ ꜠  

6 TG W 0x0 
ᴌ Ї ᴌ ᵣ ֥ Ԑ

ᴌЇ ᴌ ꜠  

5 COMG W 0x0 ᴌ COMԐᴌЇ ᴌ ᵣЇ ᴌ  1  

4 CC4G W 0x0 

/ 4 ᴌ  

CC4 ҿ ₴ЕCC4G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

CC4 ҿ ῇЕ ╦ ẅ

└ TIM_CCR4 ЇCC4G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

3 CC3G W 0x0 

/ 3 ᴌ  

CC3 ҿ ₴ЕCC3G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

CC3 ҿ ῇЕ ╦ ẅ

└ TIM_CCR3 ЇCC3G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

2 CC2G W 0x0 

/ 2 ᴌ  

CC2 ҿ ₴ЕCC2G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

CC2 ҿ ῇЕ ╦ ẅ

└ TIM_CCR2 ЇCC2G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

1 CC1G W 0x0 

/ 1 ᴌ  

CC1 ҿ ₴ЕCC1G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

CC1 ҿ ῇЕ ╦ ẅ

└ TIM_CCR1 ЇCC1G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

0 UG W 0x0 

ᴌ UpdateԐᴌЇ ᴌ ᵣ ֥

UpdateԐᴌЇ ᴌ ꜠ ɼ 

ᴌ ᵣ UG ᴰ √

shadow Ї ⅎ ɼ 

 

18.7.7 / 1ЃTIM_CCMR1Є 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 
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Е ₴ ῇ Ґ ҿҩ Ғ ꜗ ɼ 

 ̧ ₴  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 OC2CE R/W 0x0 

₴ 2 ᶕ  

0ЕOC2REFҒ ETRF  

1Е └ ETRF Ї ꜠ OC2REF 

14:12 OC2M R/W 0x0 

₴ 2  

ӎ OC2REFḪ ҿЕ 

000Е ₴ CCR2 CNT

Ғᴰ ₴ 

001ЕCCR2=CNT Ѓ ЄЇ OC2REF  

010ЕCCR2=CNT Ѓ ЄЇ OC2REF ᵤ 

011ЕCCR2=CNT Ѓ ЄЇ OC2REF 

100ЕOC2REF ҿᵤЃinactiveЄ 

101ЕOC2REF ҿ ЃactiveЄ 

110ЕPWM 1Е 

ҏ ЇOC2REF CNT<CCR2

Ї ∑ ᵤɼ 

Ґ ЇOC2REF CNT>=CCR2

ᵤЇ ∑ ɼ 

111ЕPWM 2  

ҏ ЇOC2REF CNT<CCR2

ᵤЇ ∑ ɼ 

Ґ ЇOC2REF CNT>=CCR2 Ї

∑ ᵤ 

11 OC2PE R/W 0x0 

₴ 2 ᶕ  

0ЕCCR2 preload ЇCCR2 װ  ῇ 

1ЕCCR2 preload Ї CCR2  

ᵲ preload Ї update event

preload Ὺ └ shadow

Ҳ 

10 OC2FE R/W 0x0 

₴ 2 ᶕ  

0Еῗ ᶕ Їtrigger ῇҒᴰ ₴ 

1Е ᶕ Їtrigger ῇᴰ OC2REF

ҿ ẅ ₴Ї Ғ ╦ ‟ 

ꜗ ׃ ╦ ҿ PWM1 PWM2

 

9:8 CC2S R/W 0x0 

/ 2 Е 

00ЕCC2 ҿ ₴ 

01ЕCC2 ҿ ῇЇIC2 └ TI2 

10ЕCC2 ҿ ῇЇIC2 └ TI1 

11ЕCC2 ҿ ῇЇIC2 └ TRC 

ЕCC2S׃ ῗ ЃCC2E=0Є   װ

7 OC1CE R/W 0x0 

₴ 1 ᶕ Е 

0ЕOC1REFҒ ETRF  

1Е └ ETRF Ї ꜠ OC1REF 
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ᵣ   ᵣẅ  

6:4 OC1M R/W 0x0 

₴ 1 Ї ӎ OC1REFḪ

ҿЕ 

000Е ₴ CCR1 CNT

Ғᴰ ₴ 

001ЕCCR1=CNT Ѓ ЄЇ OC1REF  

010ЕCCR1=CNT Ѓ ЄЇ OC1REF ᵤ 

011ЕCCR1=CNT Ѓ ЄЇ OC1REF 

100ЕOC1REF ҿᵤЃinactiveЄ 

101ЕOC1REF ҿ ЃactiveЄ 

110ЕPWM 1Е 

ҏ ЇOC1REF CNT<CCR1

Ї ∑ ᵤɼ 

Ґ ЇOC1REF CNT>=CCR1

ᵤЇ ∑ ɼ 

111ЕPWM 2  

ҏ ЇOC1REF CNT<CCR1

ᵤЇ ∑ ɼ 

Ґ ЇOC1REF CNT>=CCR1 

Ї ∑ ᵤɼ 

3 OC1PE R/W 0x0 

₴ 1 ᶕ Е 

0ЕCCR1 preload ЇCCR1 װ  ῇ 

1ЕCCR1 preload Ї CCR1  

ᵲ preload Ї update event

preload Ὺ └ shadow

Ҳ 

2 OC1FE R/W 0x0 

₴ 1 ᶕ Е 

0Еῗ ᶕ Їtrigger ῇҒᴰ ₴ 

1Е ᶕ Їtrigger ῇᴰ OC1REF

ҿ ẅ ₴Ї Ғ ╦ ‟ 

ꜗ ׃ ╦ ҿ PWM1 PWM2

 

1:0 CC1S R/W 0x0 

/ 1 Е 

00ЕCC1 ҿ ₴ 

01ЕCC1 ҿ ῇЇIC1 └ TI1 

10ЕCC1 ҿ ῇЇIC1 └ TI2 

11ЕCC1 ҿ ῇЇIC1 └ TRC 

ЕCC1S׃ ῗ ЃCC1E=0Є   װ

 

 ̧ ῇ  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:12 IC2F R/W 0x0 ῇ 2  

11:10 IC2PSC R/W 0x0 ῇ 2 ⅎ  
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ᵣ   ᵣẅ  

9:8 CC2S R/W 0x0 

/ 2 Е 

00ЕCC2 ҿ ₴ 

01ЕCC2 ҿ ῇЇIC2 └ TI2 

10ЕCC2 ҿ ῇЇIC2 └ TI1 

11ЕCC2 ҿ ῇЇIC2 └
TRC 

ЕCC2S׃ ῗ ЃCC2E=0Є

  װ

7:4 IC1F R/W 0x0 

ῇ 1 Е 

ӎ TI1  

0000Е Їᶕ 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 

3:2 IC1PSC R/W 0x0 

ῇ 1 ⅎ Е 

00Е ⅎ  

01Е 2үԐᴌ ῇ֥ ҅  

10Е 4үԐᴌ ῇ֥ ҅  

11Е 8үԐᴌ ῇ֥ ҅  

IC1PSC CC1E=0 ᵣ 

1:0 CC1S R/W 0x0 

/ 1 Е 

00ЕCC1 ҿ ₴ 

01ЕCC1 ҿ ῇЇIC1 └ TI1 

10ЕCC1 ҿ ῇЇIC1 └ TI2 

11ЕCC1 ҿ ῇЇIC1 └
TRC 

ЕCC1S׃ ῗ ЃCC1E=0Є

  װ
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18.7.8 / 2ЃTIM_CCMR2Є 

ẘ Е0x1C 

ᵣẅЕ0x0000 0000 

Е ₴ ῇ Ґ ҿҩ Ғ ꜗ ɼ 

 ̧ ₴  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 OC4CE R/W 0x0 

₴ 4 ᶕ Е 

0ЕOC4REFҒ ETRF  

1Е └ ETRF Ї ꜠
OC4REF 

14:12 OC4M R/W 0x0 

₴ 4 ɼ 

ӎ OC4REFḪ ҿЕ 

000Е ₴ CCR4 CNT

Ғᴰ ₴Е 

001ЕCCR4=CNT Ї OC4REF  

010ЕCCR4=CNT Ї OC4REF ᵤ 

011ЕCCR4=CNT Ї OC4REF 

100ЕOC4REF ҿᵤЃinactiveЄ 

101ЕOC4REF ҿ ЃactiveЄ 

110ЕPWM 1  

ҏ ЇOC4REF

CNT<CCR4 Ї ∑ ᵤɼ 

Ґ ЇOC4REF

CNT>CCR4 ᵤЇ ∑ ɼ 

111ЕPWM 2 

ҏ ЇOC4REF

CNT<CCR4 ᵤЇ ∑ ɼ 

Ґ ЇOC4REF

CNT>CCR4 Ї ∑ ᵤɼ 

11 OC4PE R/W 0x0 

₴ 4 ᶕ Е 

0ЕCCR4 preload ЇCCR4 װ

 ῇ 

1ЕCCR4 preload Ї CCR4

  ᵲ preload Ї

update event preload

Ὺ └ shadow Ҳ 

10 OC4FE R/W 0x0 

₴ 4 ᶕ Е 

0Еῗ ᶕ Їtrigger ῇҒᴰ

₴ 

1Е ᶕ Їtrigger ῇᴰ

OC4REF ҿ ẅ ₴Ї

Ғ ╦ ‟ 

ꜗ ׃ ╦ ҿ PWM1

PWM2  



UM324xF ῳ  ┼ ЃTIM0 & TIM7Є 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  207 

ᵣ   ᵣẅ  

9:8 CC4S R/W 0x0 

/ 4 Е 

00ЕCC4 ҿ ₴ 

01ЕCC4 ҿ ῇЇIC4 └ TI4 

10ЕCC4 ҿ ῇЇIC4 └ TI3 

11ЕCC4 ҿ ῇЇIC4 └
TRC 

ЕCC4S׃ ῗ ЃCC4E=0Є

  װ

7 OC3CE R/W 0x0 

₴ 3 ᶕ Е 

0ЕOC3REFҒ ETRF  

1Е └ ETRF Ї ꜠
OC3REF 

6:4 OC3M R/W 0x0 

₴ 3 Ї ӎ

OC3REFḪ ҿЕ 

000Е ₴ CCR3 CNT

Ғᴰ ₴ 

001ЕCCR3=CNT Ї OC3REF  

010ЕCCR3=CNT Ї OC3REF ᵤ 

011ЕCCR3=CNT Ї OC3REF 

100ЕOC3REF ҿᵤЃinactiveЄ 

101ЕOC3REF ҿ ЃactiveЄ 

110ЕPWM 1  

ҏ ЇOC3REF

CNT<CCR3 Ї ∑ ᵤɼ 

Ґ ЇOC3REF

CNT>CCR3 ᵤЇ ∑ ɼ 

111ЕPWM 2 

ҏ ЇOC3REF

CNT<CCR3 ᵤЇ ∑ ɼ 

Ґ ЇOC3REF

CNT>CCR3 Ї ∑ ᵤɼ 

3 OC3PE R/W 0x0 

₴ 3 ᶕ Е 

0ЕCCR3 preload ЇCCR3 װ

 ῇ 

1ЕCCR3 preload Ї CCR3

  ᵲ preload Ї

update event preload

Ὺ └ shadow Ҳ 

2 OC3FE R/W 0x0 

₴ 3 ᶕ Е 

0Еῗ ᶕ Їtrigger ῇҒᴰ

₴ 

1Е ᶕ Їtrigger ῇᴰ

OC3REF ҿ ẅ ₴Ї

Ғ ╦ ‟ 

ꜗ ׃ ╦ ҿ PWM1

PWM2  
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ᵣ   ᵣẅ  

1:0 CC3S R/W 0x0 

/ 3 Е 

00ЕCC3 ҿ ₴ 

01ЕCC3 ҿ ῇЇIC3 └ TI3 

10ЕCC3 ҿ ῇЇIC3 └ TI4 

11ЕCC3 ҿ ῇЇIC3 └
TRC 

ЕCC3S׃ ῗ ЃCC3E=0Є

  װ

 

 ̧ ῇ  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:12 IC4F R/W 0x0 

ῇ 4 ɼ 

ӎ TI4 Е 

0000Е Їᶕ fDTS  

0001ЕfSAMPLING=fCK_INT, N=2 

0010ЕfSAMPLING=fCK_INT, N=4 

0011ЕfSAMPLING=fCK_INT, N=8 

0100ЕfSAMPLING=fDTS/2, N=6 

0101ЕfSAMPLING=fDTS/2, N=8 

0110ЕfSAMPLING=fDTS/4, N=6 

0111ЕfSAMPLING=fDTS/4, N=8 

1000ЕfSAMPLING=fDTS/8, N=6 

1001ЕfSAMPLING=fDTS/8, N=8 

1010ЕfSAMPLING=fDTS/16, N=5 

1011ЕfSAMPLING=fDTS/16, N=6 

1100ЕfSAMPLING=fDTS/16, N=8 

1101ЕfSAMPLING=fDTS/32, N=5 

1110ЕfSAMPLING=fDTS/32, N=6 

1111ЕfSAMPLING=fDTS/32, N=8 

11:10 IC4PSC R/W 0x0 

ῇ 4 ⅎ Е 

00Е ⅎ  

01Е 2үԐᴌ ῇ֥ ҅  

10Е 4үԐᴌ ῇ֥ ҅  

11Е 8үԐᴌ ῇ֥ ҅  

IC4PSC CC4E=0 ᵣ 

9:8 CC4S R/W 0x0 

/ 4 Е 

00ЕCC4 ҿ ₴ 

01ЕCC4 ҿ ῇЇIC4 └ TI4 

10ЕCC4 ҿ ῇЇIC4 └ TI3 

11ЕCC4 ҿ ῇЇIC4 └
TRC 

ЕCC4S׃ ῗ ЃCC4E=0Є

  װ
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ᵣ   ᵣẅ  

7:4 IC3F R/W 0x0 

ῇ 3 Е 

ӎ TI3  

0000Е Їᶕ fDTS  

0001ЕfSAMPLING=fCK_INT, N=2 

0010ЕfSAMPLING=fCK_INT, N=4 

0011ЕfSAMPLING=fCK_INT, N=8 

0100ЕfSAMPLING=fDTS/2, N=6 

0101ЕfSAMPLING=fDTS/2, N=8 

0110ЕfSAMPLING=fDTS/4, N=6 

0111ЕfSAMPLING=fDTS/4, N=8 

1000ЕfSAMPLING=fDTS/8, N=6 

1001ЕfSAMPLING=fDTS/8, N=8 

1010ЕfSAMPLING=fDTS/16, N=5 

1011ЕfSAMPLING=fDTS/16, N=6 

1100ЕfSAMPLING=fDTS/16, N=8 

1101ЕfSAMPLING=fDTS/32, N=5 

1110ЕfSAMPLING=fDTS/32, N=6 

1111ЕfSAMPLING=fDTS/32, N=8 

3:2 IC3PSC R/W 0x0 

ῇ 3 ⅎ Е 

00Е ⅎ  

01Е 2үԐᴌ ῇ֥ ҅  

10Е 4үԐᴌ ῇ֥ ҅  

11Е 8үԐᴌ ῇ֥ ҅  

IC3PSC CC3E=0 ᵣ 

1:0 CC3S R/W 0x0 

/ 3 Е 

00ЕCC3 ҿ ₴ 

01ЕCC3 ҿ ῇЇIC3 └ TI3 

10ЕCC3 ҿ ῇЇIC3 └ TI4 

11ЕCC3 ҿ ῇЇIC3 └
TRC 

ЕCC1S׃ ῗ ЃCC1E=0Є

  װ

 

18.7.9 / ᶕ ЃTIM_CCERЄ 

ẘ Е0x20 

ᵣẅЕ0x0000 0000 

    ᵣẅ  

31:14 RSV - - Ḧ  

13 CC4P R/W 0x0 

/ 4 ₴ Е 

CC4 ҿ ₴  

0ЕOC4ҿ OC4REF 

1ЕOC4ҿ OC4REF  

CC4 ҿ ῇ  

0Е ï IC4 ҏ  

1Е ï IC4 Ґ  
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    ᵣẅ  

12 CC4E R/W 0x0 

/ 4 ₴ᶕ Е 

CC4 ҿ ₴  

0ЕOC4Ғ active 

1ЕOC4 active 

CC4 ҿ ῇ  

0Еῗ ꜗ  

1Еᶕ ꜗ  

11 CC3NP R/W 0x0 

/ 3ԝ ₴ Е 

CC3 ҿ ₴  

0ЕOC3Nҿ OC3REF  

1ЕOC3Nҿ OC3REF 

CC3 ҿ ῇ  

ғ CC3P ᶕ  

10 CC3NE R/W 0x0 

/ 3ԝ ₴ᶕ Е 

0Еῗ ЕOC3N  

1Е Е ₴ OC3NḪ  

9 CC3P R/W 0x0 

/ 3 ₴ Е 

CC3 ҿ ₴  

0ЕOC3ҿ OC3REF 

1ЕOC3ҿ OC3REF  

CC3 ҿ ῇ  

ғ CC3NP Ї{CC3NP,CC3P} IC3

Е 

00Е ï IC3 ҏ  

01Е ï IC3 Ґ  

10ЕḦ  

11Е ï IC3 ҏ Ґ

ЇҒ Ґ  

8 CC3E R/W 0x0 / 3 ₴ᶕ Ї CC1E 

7 CC2NP R/W 0x0 

/ 2ԝ ₴ Е 

CC2 ҿ ₴  

0ЕOC2Nҿ OC2REF  

1ЕOC2Nҿ OC2REF 

CC2 ҿ ῇ  

ғ CC2P ᶕ  

6 CC2NE R/W 0x0 

/ 2ԝ ₴ᶕ  

0Еῗ ЕOC2N ɼ 

1Е Е ₴ OC2NḪ  

5 CC2P R/W 0x0 

/ 2 ₴ Е 

CC2 ҿ ₴  

0ЕOC2ҿ OC2REF 

1ЕOC2ҿ OC2REF  

CC2 ҿ ῇ  

ғ CC2NP Ї{CC2NP,CC2P} IC2

Е 

00Е ï IC2 ҏ  

01Е ï IC2 Ґ  

10ЕḦ  

11Е ï IC2 ҏ Ґ

ЇҒ Ґ  
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    ᵣẅ  

4 CC2E R/W 0x0 

/ 2 ₴ᶕ Е 

CC2 ҿ ₴  

0ЕOC2Ғ active 

1ЕOC2 active 

CC2 ҿ ῇ  

0Еῗ ꜗ  

1Еᶕ ꜗ  

3 CC1NP R/W 0x0 

/ 1ԝ ₴ Е 

CC1 ҿ ₴  

0ЕOC1Nҿ OC1REF  

1ЕOC1Nҿ OC1REF 

CC1 ҿ ῇ  

ғ CC1P ᶕ Ї IC1/IC2  

2 CC1NE R/W 0x0 

/ 1ԝ ₴ᶕ Е 

0Еῗ ЕOC1N  

1Е Е ₴ OC1NḪ  

1 CC1P R/W 0x0 

/ 1 ₴ Е 

CC1 ҿ ₴  

0ЕOC1ҿ OC1REF 

1ЕOC1ҿ OC1REF  

CC1 ҿ ῇ  

ғ CC1NP Ї{CC1NP,CC1P} IC1

Е 

00Е ï IC1 ҏ  

01Е ï IC1 Ґ  

10ЕḦ  

11Е ï IC1 ҏ Ґ

ЇҒ Ґ  

0 CC1E R/W 0x0 

/ 1 ₴ᶕ Е 

CC1 ҿ ₴  

0ЕOC1Ғ active 

1ЕOC1 active 

CC1 ҿ ῇ  

0Еῗ ꜗ  

1Еᶕ ꜗ  

 

Ґ ЇῚҲMOEҿ ₴ᶕ ᵣЇOSSIҿIDLE ЃMOE=0ЄҐ

off_stateᵣЇOSSRҿRUN ЃMOE=1ЄҐ off_stateᵣOff-stateЕ 

 18-6Е ┼ ԝ ₴  

┼  ₴  

MOE OSSI OSSR CCxE CCxNE OCx ₴  OCxN ₴  

1 X 

0 0 0 
₴ῗ ЃҒ TIM ꜠Є 

OCx=0,OCx_EN=0 

₴ῗ ЃҒ TIM

꜠Є 

OCxN=0,OCxN_EN
=0 

0 0 1 
₴ῗ ЃҒ TIM ꜠Є 

OCx=0,OCx_EN=0 

OCxREF + Polarity 
OCxN=OCxREF 
xor CCxNP, 
OCxN_EN=1 
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┼  ₴  

MOE OSSI OSSR CCxE CCxNE OCx ₴  OCxN ₴  

0 1 0 
OCxREF + Polarity 
OCx=OCxREF xor CCxP, 
OCx_EN=1 

Output disabled (not 
driven by the timer) 
OCxN=0, 
OCxN_EN=0 

0 1 1 
OCREF + Polarity + dead-
time 
OCx_EN=1 

Complementary to 
OCREF (not 
OCREF) + Polarity + 
dead-time 
OCxN_EN=1 

1 0 0 
Output disabled (not driven 
by the timer) 
OCx=CCxP, OCx_EN=0 

Output disabled (not 
driven by the timer) 
OCxN=CCxNP, 
OCxN_EN=0 

1 0 1 

Off-state (output enabled 
with inactive state) 
OCx=CCxP 
OCx_EN=1 

OCxREF + Polarity 
OCxN=OCxREF xor 
CCxNP 
OCxN_EN=1 

1 1 0 
OCxREF + Polarity 
OCx=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 (not 
OCREF) + Polarity + 
dead-time 
OCxN_EN=1 

0 

0 

X 

0 0 

₴ῗ ЃҒ TIM

꜠Є 

OCx=CCxP, OCx_EN=0 

₴ῗ ЃҒ TIM

꜠Є 

OCxN=CCxNP, 
OCxN_EN=0 

0 0 1 ₴ῗ ЃҒ TIM ꜠Є 

ЕOCx=CCxP, OCx_EN=0, 

OCxN=CCxNP, OCxN_EN=0 

Е OCx=OISx, 

OCxN=OISxN 

0 1 0 

0 1 1 

1 0 0 

₴ῗ ЃҒ TIM

꜠Є 

OCx=CCxP, OCx_EN=0 

₴ῗ ЃҒ TIM

꜠Є 

OCxN=CCxNP, 
OCxN_EN=0 

1 0 1 

Off-stateЃ ₴ᶕ Їinactive ₴Є 

ЕOCx=CCxP, OCx_EN=1, 

OCxN=CCxNP, OCxN_EN=1 

Е OCx=OISx, 

OCxN=OISxN 

 

18.7.10 ẅ ЃTIM_CNTЄ 

ẘ Е0x24 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:0 CNT R/W 0x0 ẅ 

 

18.7.11 ⅎ ЃTIM_PSCЄ 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 PSC R/W 0x0 

ЃCK_CNTЄ ⅎ ẅЕ 

fCK_CNT=fCK_PSC/(PSC[15:0]+1) 

҅ү preload Ї updateԐᴌ

ῚῪ ῇ shadow  

 

18.7.12 ꜠ ЃTIM_ARRЄ 

ẘ Е0x2C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 ARR R/W 0x0 

₴ ꜠ ẅɼ 

҅ү preload Ї updateԐᴌ

ῚῪ ῇ shadow  

 

18.7.13 ЃTIM_RCRЄ 

ẘ Е0x30 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 REP R/W 0x0 

ẅɼREPҒҿ 0 Ї update

ᴌ REP ⁯Ї REP=0

updateԐᴌ 

 

18.7.14 / 1ЃTIM_CCR1Є 

ẘ Е0x34 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:0 CCR1 R/W 0x0 

/ 1 Е 

1 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC1 ₴ 

1 ҿ ῇЕ 

CCR1Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR1ҿ  

 

18.7.15 / 2ЃTIM_CCR2Є 

ẘ Е0x38 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCR2 R/W 0x0 

/ 2 Е 

2 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC2 ₴ 

2 ҿ ῇЕ 

CCR2Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR2ҿ  

18.7.16 / 3ЃTIM_CCR3Є 

ẘ Е0x3C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCR3 R/W 0x0 

/ 3 Е 

3 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC3 ₴ 

3 ҿ ῇЕ 

CCR3Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR3ҿ  

18.7.17 / 4ЃTIM_CCR4Є 

ẘ Е0x40 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:0 CCR4 R/W 0x0 

/ 4 Е 

4 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC4 ₴ 

4 ҿ ῇЕ 

CCR4Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR4ҿ  

 

18.7.18 ╒ ┼ ЃTIM_BDTRЄ 

ẘ Е0x44 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 MOE R/W 0x0 

₴ᶕ Ӏ Е 

┼ ₴ᶕ Ї ү ₴ᶕ

CCxE CCxNE ┼ɼMOE ᴌ ᵣЇ

AOE=1 ‟Ґ ᴌ ꜠ ᵣɼ ╒ ῇ Ї

MOE ᴌ ɼ 

0Еῗ OC OCN ₴ЇΊᵩ IO ₴ OSSI”  

1Еᶕ OC OCN ₴Ѓד ү CCxE CCxNE

” ₴Є 

14 AOE R/W 0x0 

꜠ ₴ᶕ Е 

0ЕMOE׃ ᴌ ᵣ 

1ЕMOE װ ᴌ ᵣЇ updateԐᴌ ꜠ ᵣ 

13 BKP R/W 0x0 

╒ Е 

0Е╒ ῇҿᵤ  

1Е╒ ῇҿ  

12 BKE R/W 0x0 

╒ ᶕ Е 

0Е ╒ ῇ 

1Еᾡ ╒ ῇ 

11 OSSR R/W 0x0 

ЃMOE=1ЄҐ ₴ῗ ЃCCx(N)E=0

ЄЕ 

׃ MOE=1 ‟ҐЇ ᶕ ԋԝ ₴ ɼ 

0Е ₴ Ғᶕ ЇOC OCNҒ ꜠ GPIOЇOCxN

꜠ IO 

1Е ₴ Ғᶕ ЇOC OCN ꜠ GPIOҿñ ò

Ѓ CR2Ҳ OISЄ 

*Ѓ cfg_timx_break_ossi0_disout=1/TIMCFGR[0]/[1]=0Ї

ᴰ Ї ҙᴰ ᶕ OC4Ғ ꜠Є 
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ᵣ   ᵣẅ  

10 OSSI R/W 0x0 

IDLE ЃMOE=0ЄҐ ₴ῗ ЃCCx(N)E=0

ЄЕ 

׃ MOE=0 ‟ҐЇ ₴ ɼ 

0Е ₴ Ғᶕ ЇOC OCNҒ ꜠ GPIOɼ 

 ̧

cfg_timx_break_ossi0_disout=0/TIMCFGR[0]/[1][12]=1Ї

ᴰ҅ ꜠ 

 ̧ OCxN ꜠ IO 

1Е ₴ Ғᶕ ЇOC OCNᾨ ꜠ Ї

Ї ꜠ñ òЃ CR2Ҳ OISЄɼ 

*(MOE=0ᴰᶕ OCx(N) =Ѓ|CCx(N)PЄ&&OISx(N)Ї
OC4=OIS4) 

9:8 LOCK R/W 0x0 

 Ḧ Е 

00Е  Ḧ  

01ЕḦ 1 ï DTG, OISx, OISxN, BKE, BKP, AOEҒ

  

10ЕḦ 2 ï 1 ҏЇCCxP, CCxNP, OSSR, 

OSSIҒ   

11ЕḦ 3 ï 2 ҏЇOCxM, OcxPE

ҿ ₴ Ғ   

ЕLOCK  ῇᴑ ẅӐ ῴ  Ї Ḧ

TIM ᵣ  ῇɼ 

7:0 DTG R/W 0x0 

ῇЇ ԓ ԝ ₴ ῇ  

DTG[7:5]=0xxЕDT=DTG[7:0] * tDTS 

DTG[7:5]=10xЕDT=(64+DTG[5:0]) * 2 * tDTS 

DTG[7:5]=110ЕDT=(32+DTG[4:0]) * 8 * tDTS 

DTG[7:5]=111ЕDT=(32+DTG[4:0]) * 16 * tDTS 

 

18.7.19 DMA ┼ ЃTIM_DCRЄ 

ẘ Е0x48 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:13 RSV - - Ḧ  

12:8 DBL R/W 0x0 

DMA Burst Е 

TIM_DMAR   burst 

DMA ᵲЇburst ҿ 1~18 

00000Е =1 

00001Е =2 

éé 

10001Е =18 

ῚלЕ ẅЇ  ῇ 

7:5 RSV - - Ḧ  
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ᵣ   ᵣẅ  

4:0 DBA R/W 0x0 

DMA Ї ӎ ẘ

Е 

00000ЕTIM_CR1 

00001ЕTIM_CR2 

00010ЕTIM_SMCR 

éé 
 

Е DBA+DBL ₴ԋ TIM

Ї∑ burstᴶ └ TIM

꜠Ẩ Ї burst ᴰ ɼ 

18.7.20 DMA ЃTIM_DMARЄ 

ẘ Е0x4C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DMAR R/W 0x0 

DMA burst  

ᶕ DMA burstᴶ Ї DMA

└ TIM_DMARЇ ᴰ

TIM_DCRҲ ЇTIMᴰ DBL

ẅ֥ DMA  

 

18.8 ᶕ  

18.8.1  

1. RCM Ҳᶕ TIMx ɼ 

2. TIM_CR1[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 

4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. TIM_RCR[7:0]ҿ0ЇҒ ɼ 

7. TIM_CR1[2]ҿ1Ї ׃ ҏ ₴ Ґ ₴ᴰ֥ updateҲ DMA ɼ 

8. TIM_CR1[1]ҿ0Їᶕ updateԐᴌɼ 

9. TIM_EGR[0]ҿ1Ї ᴌ ᵣUG ᴰ √ shadow Ї ⅎ

ɼ 

10. TIM_CR1[0]ҿ1Їᶕ ɼ 

11. TIM_DIER[0]ҿ1Їᾡ UpdateԐᴌҲ ɼ 
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18.8.2 PWM  

1. GPIO ЇRCM Ҳᶕ TIMx ɼ 

2. TIM_CR1[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 

4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. TIM_RCR[7:0]ҿ0ЇҒ ɼ 

7. ₴ TIM_CCMRx[1:0/9:8]ҿ0Ї xҿ ₴ɼ 

8. TIM_CCMRx OCxM[6:4/14:12]Ї ҿPWM 1//2ɼ 

9. TIM_CCER[1/3/5/7/9/11/13]Ї ₴ ɼ 

10. TIM_CCER[0/4/8/12]ҿ1Ї x ₴ᶕ ɼ 

11. TIM_BDTR[15]ҿ1Ї ᵣҿ ₴ᶕ Ӏ Їᶕ OC OCN ₴ɼ 

12. TIM_CR1[2]ҿ1Ї ׃ ҏ ₴ Ґ ₴ᴰ֥ updateҲ DMA ɼ 

13. TIM_CR1[1]ҿ0Їᶕ updateԐᴌɼ 

14. TIM_EGR[0]ҿ 1Ї ᴌ ᵣ TIM_EGR[0]ᴰ √ shadow Ї

ⅎ ɼ 

15. TIM_CR1[0]ҿ1Їᶕ ɼ 

16. TIM_DIER[0]ҿ1Їᾡ UpdateԐᴌҲ ɼ 

17. TIM_CCRx[31:0]Ї x ẅɼ 

18.8.3 ῇ  

1. GPIO ЇRCM Ҳᶕ TIMx ɼ 

2. TIM_CR1[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 

4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. TIM_RCR[7:0]ҿ0ЇҒ ɼ 

7. TIM_CCMRx[1:0/9:8]Ї CCx ҿ ῇЇ ɼ 

8. TIM_CCER[1/3/5/7/9/11/13]Ї ɼ 

9. TIM_CCMRx[7:4/15:12]Ї Ї҅ ҿ0 ɼ 

10. TIM_CCMRx[3:2/11:10]Ї ῇ ⅎ ɼ 

11. TIM_CCER[0/4/8/12]ҿ1Їᶕ ꜗ ɼ 

12. TIM_EGR[0]ҿ 1Ї ᴌ ᵣ TIM_EGR[0]ᴰ √ shadow Ї
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ⅎ ɼ 

13. TIM_CR1[0]ҿ1Їᶕ ɼ 

14. TIM_DIER[1/2/3/4]ҿ1Їᾡ x Ҳ ɼ 

18.8.4 ԝ ₴ ῇ 

168MHzӃᶡװ ЕtDTS = 5.95 ns 

 ̧ DT = (0~127) * 5.95 = 0~755.65 nsЇDTG[7:5]=0xxЕDT=DTG[7:0] * tDTSɼ 

 ̧ DT = (64 + (0~63)) * 2 * 5.95 = 761.6~1511.3 nsЇDTG[7:5]=10xЕDT=(64+DTG[5:0]) * 2 * 

tDTSɼ 

 ̧ DT = (32 + (0~31)) * 8 * 5.95 = 1523.2~2998.8 nsЇDTG[7:5]=110ЕDT=(32+DTG[4:0]) * 8 * 

tDTSɼ 

 ̧ DT = (32 + (0~31)) * 16 * 5.95 = 3046.4~5997.6 nsЇDTG[7:5]=111ЕDT=(32+DTG[4:0]) * 16 

* tDTSɼ 

√ PWM ╦Ї ᾥװҐ Е 

1. TIM_BDTR[7:0]Ї ԝ ₴ Ж 

2. TIM_CCER[2/6/10]ҿ1Їᶕ ԝ ₴Ж 

18.8.5 ╒ ꜗ  

√ PWM ╦Ї ᾥװҐ Е 

1. TIM_BDTR[11]Ї Ґ ₴ῗ ɼ 

2. TIM_BDTR[10]Ї Ґ ₴ῗ ɼ 

3. TIM_BDTR[13]Ї ╒ ɼ 

4. TIM_CCER[1/5/9/13]Ї OCx ₴ ɼ 

5. TIM_CCER[3/7/11]Ї OCxN ₴ ɼ 

6. TIM_CR2[8/10/12/14]Ї OCx ₴ ɼ 

7. TIM_CR2[9/11/13]Ї OCxN ₴ ɼ 

8. TIM_BDTR[14]Ї TIM_BDTR [15]ᵣ ɼ 

9. TIM_BDTR[12]ҿ1Їᾡ ╒ ῇɼ 

18.8.6  

1. GPIO ЇRCM Ҳᶕ TIMx ɼ 

2. TIM_CR1[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 
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4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. TIM_RCR[7:0]ҿ0ЇҒ ɼ 

7. TIM_CCMR1[1:0]ҿ1Ї CC1 ҿ ῇЇIC1 └TI1ɼ 

8. TIM_CCMR1[9:8]ҿ1Ї CC2 ҿ ῇЇIC2 └TI2ɼ 

9. TIM_CCER[1]TIM_CCER[3]Ї ɼ 

10. TIM_CCER[1]TIM_CCER[7]Ї ɼ 

11. TIM_CCMR1[7:4]Ї Ї҅ ҿ0 ɼ 

12. TIM_CCMR1[15:12]Ї Ї҅ ҿ0 ɼ 

13. TIM_SMCR[2:0]Ї Encoder1/2/3ɼ 

14. TIM_CCER[0]ҿ1Їᶕ 1 ꜗ ɼ 

15. TIM_CCER[4]ҿ1Їᶕ 2 ꜗ ɼ 

16. TIM_EGR[0]ҿ 1Ї ᴌ ᵣ TIM_EGR[0]ᴰ √ shadow Ї

ⅎ ɼ 

17. TIM_CR1[0]ҿ1Їᶕ ɼ 

18. TIM_DIER[1]ҿ1Їᾡ 1 Ҳ ɼ 

18.8.7 DMA  

 ̧ ῇ ҐЇTIMx ẅ DMAJ └SRAMЕ 

1. ῇ Ҳ ᴌ ᵣTIM_EGR[0]ᶕ ╦Ї ᾥװҐ ɼ 

2. TIM_DCR[12:8]Ї DMA Burstɼ 

3. TIM_DCR[4:0]Ї DMA Ї҅

/ ɼ 

4. TIM_DIER[9/10/11/12]ҿ1Їᾡ CCx DMAɼ 

5. TIM_CR2[3]ҿ0Ї CCxԐᴌ ֥ CCxDMA ɼ 

6. DMA ┼ ñ11 DMA┼ ЃDMAЄò ɼ 

7. DMAJ Ї ЇDMA ẅᴶ└SRAMҲɼ 

 ̧ ₴ ҐЇSRAMҲ ẅ DMAJ └TIMx Е 

1. PWM Ҳ ᴌ ᵣTIM_EGR[0]ᶕ ╦Ї ᾥװҐ ɼ 

2. TIM_DCR[12:8]Ї DMA Burstɼ 

3. TIM_DCR[4:0]Ї DMA Ї҅

/ ɼ 

4. TIM_DIER[9/10/11/12]ҿ1Їᾡ CCx DMAɼ 
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5. TIM_CR2[3]ҿ0Ї CCxԐᴌ ֥ CCxDMA ɼ 

6. DMA ┼ ñ11 DMA┼ ЃDMAЄò ɼ 

7. DMAJ Ї ẅ ԓ ẅ ЇDMA SRAMҲ ẅᴶ└ ɼ 
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19 ЃTIM1~TIM4 & TIM8~TIM13Є 

19.1  

҅ү32bit꜠ ҅ү ⅎ ɼ װ Ї ɻ

₴ ɻPWMɼ 

19.2 Ӏ  

 ̧ 32bitҏɻ Ґɻ ꜠  

 ̧ 16bit ⅎ Ї ⅎ  

 ̧ 4ү ԓ ῇ ɻ ₴ ɻPWMɻ “ ₴ 

 ̧ ғῚל  

 ̧ ҐԐᴌװ ֥ Ҳ DMAԐᴌ 

ü ҏ/Ґ ₴Ї √ Ѓ ᴌ ᴌtriggerЄ 

ü TriggerԐᴌЃ ꜠ɻẨ ɻ√ ɻῪ Є 

ü ῇ  

ü ₴  

 ̧ ֢ ᴶ  

 ̧ ῇ 
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19.3  

Trigger

Controller

Slave mode

controller

Encoder

interface

CK_TIM

TRGO
ETR

TRGI
ITR0
ITR1
ITR2
ITR3

Prescaler
CK_PSC

Counter

Auto-reload

register

Capture/Compare 1

Capture/Compare 2

Capture/Compare 3

Capture/Compare 4

TIM_CH1

TIM_CH2

TIM_CH3

TIM_CH4

Prescaler

Prescaler

Prescaler

Prescaler

TIM_CH1 Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

TIM_CH2

TIM_CH3

TIM_CH4

Polarity, edge selection

& prescaler

Filter

ETRF

T
IF

_
E

D
TI1FP1

TI2FP2

ITR
TRC

TRC

TRC

IC1

IC2

IC3

TRC

TI1FP1

TI1FP2

TI2FP1

TI2FP2

TI3FP3

IC4

TI3FP4

TI4FP3

TI4FP4
TRC

IC1PS

IC2PS

IC3PS

IC4PS

IT1

IT2

IT3

IT4

CK_CNT

OC1REF

OC2REF

OC3REF

OC4REF

output

output

output

output

 

 19-1ЕTIM1~TIM4 & TIM8~TIM13 

19.4  

 19-1ЕTIM1~TIM4 & TIM8~TIM13 

ꜗ    ꜗ  

TIM1_CH1_ETR PA0,PA5,PA15 Input/Output 

ᵲҿ ῇTIM1_ETRꜗ Ї

1 ῇ PWM ₴ꜗ

TIM1_CH1ɼTIM1_ETRTIM1_CH1Ғ

ᶕ ɼ 

TIM1_CH2 PA1,PB3 Input/Output ῇ PWM ₴ 

TIM1_CH3 PA2,PB10 Input/Output ῇ PWM ₴ 

TIM1_CH4 PA3,PB11 Input/Output ῇ PWM ₴ 

TIM2_ETR PD2 Input ῇ 

TIM2_CH1 PA6,PB4,PC6 Input/Output ῇ PWM ₴ 

TIM2_CH2 PA7,PB5,PC7 Input/Output ῇ PWM ₴ 

TIM2_CH3 PB0,PC8 Input/Output ῇ PWM ₴ 

TIM2_CH4 PB1,PC9 Input/Output ῇ PWM ₴ 

TIM3_ETR PE0 Input ῇ 

TIM3_CH1 PB6,PD12 Input/Output ῇ PWM ₴ 

TIM3_CH2 PB7,PD13 Input/Output ῇ PWM ₴ 
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ꜗ    ꜗ  

TIM3_CH3 PB8,PD14 Input/Output ῇ PWM ₴ 

TIM3_CH4 PB9,PD15 Input/Output ῇ PWM ₴ 

TIM4_CH1 PA0,PC0 Input/Output ῇ PWM ₴ 

TIM4_CH2 PA1,PC1 Input/Output ῇ PWM ₴ 

TIM4_CH3 PA2,PC2 Input/Output ῇ PWM ₴ 

TIM4_CH4 PA3,PC3 Input/Output ῇ PWM ₴ 

TIM8_CH1 PA2,PE5 Input/Output ῇ PWM ₴ 

TIM8_CH2 PA3,PE6 Input/Output ῇ PWM ₴ 

TIM8_CH3 PE3 Input/Output ῇ PWM ₴ 

TIM8_CH4 PE4 Input/Output ῇ PWM ₴ 

TIM9_CH1 PB8,PC4 Input/Output ῇ PWM ₴ 

TIM9_CH2 PA15,PC5 Input/Output ῇ PWM ₴ 

TIM9_CH3 PB2,PC11 Input/Output ῇ PWM ₴ 

TIM9_CH4 PC10 Input/Output ῇ PWM ₴ 

TIM10_CH1 PB9,PD5 Input/Output ῇ PWM ₴ 

TIM10_CH2 PD2 Input/Output ῇ PWM ₴ 

TIM10_CH3 PD3,PD6 Input/Output ῇ PWM ₴ 

TIM10_CH4 PD4 Input/Output ῇ PWM ₴ 

TIM11_CH1 PB14 Input/Output ῇ PWM ₴ 

TIM11_CH2 PB15 Input/Output ῇ PWM ₴ 

TIM11_CH3 PB12 Input/Output ῇ PWM ₴ 

TIM11_CH4 PB13 Input/Output ῇ PWM ₴ 

TIM12_CH1 PA6,PD7,PB2 Input/Output ῇ PWM ₴ 

TIM12_CH2 PA5,PD8,PB3 Input/Output ῇ PWM ₴ 

TIM12_CH3 PB0,PD9 Input/Output ῇ PWM ₴ 

TIM12_CH4 PB1,PD10 Input/Output ῇ PWM ₴ 

TIM13_CH1 PA7,PE12 Input/Output ῇ PWM ₴ 

TIM13_CH2 PE7 Input/Output ῇ PWM ₴ 

TIM13_CH3 PE8 Input/Output ῇ PWM ₴ 

TIM13_CH4 PE10 Input/Output ῇ PWM ₴ 

 

19.5 ꜗ  

19.5.1 ᾣ 

ᾣ ҅ү32r ꜠ ɼ װ ҏɻ Ґ ɼ

װ 16r ⅎ ⅎ └ɼ 

ɻ ꜠ ⅎ װ ᴌ   Ї ᶕ Ӥ

ɼ 
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ᾣ Ґ Е 

 ̧ ЃTIM_CNTЄ 

 ̧ ⅎ ЃTIM_PSCЄ 

 ̧ ꜠ ЃTIM_ARRЄ 

ARR ꜗ Ї ꜗ ARPEЃAuto Reload Preload EnableЄ ┼ɼ

ARPE=0Ї ARR  ῇЇ ῇ ᴶῇ└ Ж ARPE=1Ї

ARR  ῇ update eventЃTIM_CNTҏ ₴ Ґ ₴Є Їᴶ └

ɼ ᴌӤ װ ᵲӀ꜠ ARR ЃUEVЄɼ 

TIM_CNTᵲ TIM_PSC֥ ⅎ ꜠Ї ᶕ ЃCENЄ

ᵣ ЇCNT ɼ CNT=ARRЇ Ї update eventɼ 

TIM_PSC̔ү ⅎ Ї 1~65536ⅎ ɼPSC Ї

 PSC Ғ   Ї update event└ Ї ᴰהPSC

ɼ CNT ҲЇ ᴌ װ  PSCЇ ⅎ Ґ҅ Ԑᴌ

ɼ 

 

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

 

 19-2Е ⅎ 1ה ҿ2  
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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

 

 19-3Е ⅎ 1ה ҿ4  

19.5.2 ᵲ  

ҏ ɻ Ґ Ҳ ɼ 

19.5.2.1 ҏ  

ҲЇ ᶕ 0ה Ї └CNT=ARRЇ֥ ₴ԐᴌЇ 0ה

ɼ 

ᶕ ԋ ꜗ Ї∑ RCR ӎ ҏ ЃRCR+1ЄЇ ᴰ

֥ ₴Ԑᴌɼ 

ᴌ װ UG update eventЇ CNT ⅎ ꜠ ɼ

UG UIFЃUpdate Interrupt FlagЄҲ ᵣ URS ” ɼ 

UDIS װ update eventЇ װ ᾭ preloadҲ ẅ └

ᵲ Ҳɼ 

update eventЇװҐ Ї ҙUIFᵣЕ 

 ̧ ARR ҿTIM_ARRῪ  

 ̧ PSC ҿTIM_PSCῪ  
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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

 

 19-4Е ҏ ЇῪ Ғⅎ  

 

CK_PSC

CEN

CK_CNT

E9 EA EC 00CNT 01 02 03 04

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 19-5Е ҏ ЇῪ 2ⅎ  
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CK_PSC

CEN

CK_CNT

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

FAAuto - reload register EC

Write a new value in TIM_ARR

Auto - reload shadow 
register FA EC

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 19-6ЕARPE=0ЃTIM_ARR Є Ԑᴌ 
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CK_PSC

CEN

CK_CNT

F5 F6 F7 F8 F9 FA 00CNT 01 02 03 04 05 06 07 08 09

FA EC

Write a new value in TIM_ARR

FA EC

Auto - reload register

Auto - reload 
shadow register

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 19-7ЕARPE=1ЃTIM_ARR Є Ԑᴌ 

19.5.2.2 Ґ  

Ґ ҲЇ ARRẅה ⁯Ї└0 ֥ Ґ ₴ԐᴌЇ ҙ ARRה

ɼ 

ᶕ ԋ ꜗ Ї∑ RCR ӎ ҏ ЃRCR+1ЄЇ ᴰ

֥ ₴Ԑᴌɼ 

ᴌ װ UG update eventЇ CNT ⅎ ꜠ ɼ

UG UIFЃUpdate Interrupt FlagЄҲ ᵣ URS ” ɼ 

UDIS װ update eventЇ װ ᾭ preloadҲ ẅ └

ᵲ Ҳɼ 

update eventЇװҐ Ї ҙUIFᵣЕ 

 ̧ ARR ҿTIM_ARRῪ  

 ̧ PSC ҿTIM_PSCῪ  
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CK_PSC

CEN

CK_CNT

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

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 19-8Е Ґ ЇῪ Ғⅎ  

 

CK_PSC

CEN

CK_CNT

02 01 00 ECCNT EB EA E9 E8

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 19-9Е Ґ ЇῪ 2ⅎ  
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CK_PSC

CEN

CK_CNT

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

FA EC

Write a new value in TIM_ARR

Auto - reload register

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 19-10Е Ґ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

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

FA EC

Write a new value in TIM_ARR

Auto - reload register

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 19-11Е Ґ ЇҒᶕ Ԑᴌ 
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19.5.2.3 Ҳ  

Ҳ ҐЇ 0ה ҏ Ї└ARR-1֥ ҏ ₴ԐᴌЇ ARRה

Ґ └1Ї֥ Ґ ₴ԐᴌЇῴ0ה ҏ ɼ 

CMS[1:0]ԓᶕ Ҳ Ї Ҳ Ґ ₴ ᵲ ɼ

CMS!=00ҿҲ Ї CMS=01Ї ₴ ꜗ ׃ Ґ Ї CMS=10

Ї ₴ ꜗ ׃ ҏ Ї CMS=11Ї ₴ ꜗ ҏҐ ɼ 

Ҳ ҐЇDIR ᴌ  Ї ᴌ ꜠ Ї

╦ ɼ 

overflowunderflowԐᴌҏ ᴰ  ARRɻPSC ɼ 

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

 

 19-12ЕҲ ЇTIM_PCS=0ЇTIM_ARR=0x6 
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CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04 05 06 07 08 09

FATIM_ARR 32

Write a new value in TIM_ARR

Auto - reload active 
register FA 32

CNT

Counter overflow

Update event UEV

Update interrupt 
flag UIF

 

 19-13Е ЇARPE=1 Ԑᴌ( Ґ ) 

 

CK_PSC

CEN

CK_CNT

F3 F4 F5 F6 F7 F9 32 31 30 2F 2E 2D 2C 2B 2A 29

FATIM_ARR 32

Write a new value in TIM_ARR

Auto - reload active 
register FA 32

CNT

Counter overflow

Update event UEV

Update interrupt flag
UIF

 

 19-14Е ЇARPE=1 Ԑᴌ( ₴) 
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19.5.3 Preload 

 ̧ ꜗҐװ preloadꜗ  

ü ꜠ TIM_ARR 

ü ⅎ TIM_PSCЃҒ ῗ preloadꜗ Є 

ü ┼ TIM_CCR 

ü CCxECCxNE┼  

ü OCxM┼  

ҏװ Ї ԋPSCӐ Ї װ ᴌ ᶕ preloadꜗ ɼ 

 ̧ Ί preloadꜗ Ї ҩ ᵩ 

ü Shadow registerЃ ЄЕ ᶕ  

ü Preload registerЃ ЄЕ ᴌ װ  

 ̧ preloadЇΊ preloadꜗ Ґ 

ü Preload װ ᴌ ɻ   

ü Shadow ғPreload  

 ̧ ᶕ ԋpreloadЇ∑ 

ü ᴌ ᵲ preload 

ü update eventЇ preloadῪ └ shadow  

19.5.4 ᵲ  

ᶕװ Ґ ᵲЕ 

 ̧ Timerx_clkððῪ  

 ̧ ῇ ЃTIxЄðð 1 

 ̧ ῇЃETRЄðð 2 

 ̧ Ὺ ЃITRxЄððᶕ ҅үtimer ₴ЃTRGOЄᵲҿ  

19.5.4.1 Ὺ  

Ὺ ҐЇ ה ЃSMS=000ЄЇCENɻDIRɻUG ᵣ ᴌ ┼ɼ 

ᴌ ᵲUG ЇupdateḪ CLK_PSC Ї ẅ √ ɼ 
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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

 

 19-15ЕῪ Ї ⅎ ҿ1 

19.5.4.2 1 

Ґ ᶕ ῇḪ ᵲҿ Ї SMS=111Ї װ ҿҏ

Ґ ɼ 

TI1FP2

TI2FP1Filter Edge detector

TIM_CCMR1

Rising
TRGI

TI2

TIM_CH2
External clock 
mode 2IC2F[3:0]

Falling

TIM_CCER

CC2P

TRC

TIM_CCMR1

CC2S

External clock 
mode 1

Internal clock
mode

Encoder mode

ETRF

CK_INT

TI1 or TI2

TIM_SMCR

SMS[2:0]ECE

CLK_PCS

0XX

100

101

110

111

TI2FP2

TI1FP1

TI1_ED

ITRx

ETRF

TIM_SMCR

TS[2:0]

 

 19-16Е ᶡ  

ῇḪ ╦Їᴰᾨ Ὺ Ї ῇḪ ᴰ

TIF ɼ 
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TI2

CEN=CNT_EN

CK_CNT=CK_PSC

00 01 02

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

CNT

 

 19-17Е 1Ґ  

ᶕ Їד ᶕ TIMῪ Ѓtimerx_clkЄЇ ҿTIMᶕ timerx_clk

ῇ ɼ 1ҐЇ ῇ ᾨ

Ї └ Їᵲҿ ᵲ ЃCLK_PSCЄ ῇ ⅎ ɼ 

2 Ї ҿԋ ᾭ֘ Ї ῇ

ԓ2үtimerx_clkɼ 

Ґ 1 2 ῇ װ Ầ ῇЇ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH2ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[4]=0Ї ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[9:8]=01, IC2└TI2ɼ 

4. Ї TIM_CCER[5]=0Ї ҏ Ґ ɼ 

5. ῇ Ї TIM_CCMR1.IC2F[3:0](IC2F=0000ЇҒ ῇ )ɼ 

6. ᶕ 1Ї TIM_SMCR[2:0]=111ɼ 

7. ῇ Ї TIM_SMCR[6:4]=110,TI2ᵲҿ ῇ ɼ 

8. ᶕ Ї TIM_CCER[4]=1ɼ 

9. ᶕ Ї TIM_CR1[0]=1ɼ 

Ґ ҅ү῝ 1 ᶡЕ 
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APBCLK

TI2

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of 
resynchronization

CNT

 

 19-18Е 1Ґ  

19.5.4.3 2 

Ґᶕ TIM_ETR ῇḪ ҏ Ґ ЃҒ Є ɼ 

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

TIM_SMCR

TRGI
ETR

External clock 
mode 2

ETP
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

Filter 

TIM_SMCR

ETPS[1:0]

ETRP

 

 19-19Е ῇ  

Ґ ᶕ ETRԑⅎ ҏ ЇῚҲ ҿῪ

ԓETRῇҏ ɼ 
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ETR

CEN=CNT_EN

CK_CNT=CK_PSC

00 01

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

CNT

ETRP

ETRF

 

 19-20Е 2Ґ 1 

ғ 1 Ӏ ⌡ ЇETRῇ ⅎ ῴ Ї֥ CK_PSCЇ

װ ETRῇ ԓtimerx_clkЇ ‟ҐЇ ᾨ ETRῇ

ⅎ Їῴ ԓ ꜠ ɼ 

ҐЕ 

1. GPIO ҲЇ ҿTIM_ETRꜗ ɼ 

2. ETP ЇTIM_SMCR[15]=0ɼ 

3. ETRⅎ Ї TIM_SMCR.ETPS[1:0]=01ɼ 

4. ῇ ЇTIM_SMCR.ETF[3:0]=0000ɼ 

5. ᵣECE Їᶕ 2,TIM_SMCR[14]=1ЇTIM_SMCR[2:0]=000ɼ 

6. ᶕ Ї TIM_CR1[0]=1ɼ 

Ґ ҅ү῝ 2 ᶡЕ 
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APBCLK

ETR

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of resynchronization

ETRP

ETRF

CNT

 

 19-21Е 2Ґ 2 

ᶕ 2 Їד װ TIM ҿslaveЕ ᶕ ETRῇ Ї

ᶕ ҅үTimerTRGOᵲҿ Ḫ Ї Ԑᴌ└ Ї ᵣ ɼ 

19.5.5 Ὺ Ḫ ЃITRxЄ 

TIM 4үITRῇЇ ԓ Ὺ Ḫ ɼ ԓῪ Ḫ Ї

TS ҿ000~011ԓ ITR0~ITR3Ї CCxS ҿ11Ї TRCҿ Ḫ ɼ 

үITRῇ 4үῪ Ḫ Ї ITRxSEL ɼ 

19.5.6 /  

TIM 4ү / Ї ү ҅ү ЃCCRЄЃ Єɻ

҅ү ῇ ɻ҅ү ₴ ɼ 

ῇ ᴰ TIxῇ ֥ Ḫ TIxFЇ ֥

TIxFPxḪ Ї Ḫ ᵲҿ Ḫ Ї ҙ ╦ ⅎ ɼ 
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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)

 

 19-22Е / Ѓ 1 ῇ ⅎЄ 

₴ ᴰ֥ ҅ү ₴ ‼Ḫ OCxREFЇ Ḫ ҿ Їᵲҿ ₴

ῇɼῚҲ 1~3 ԝ ₴ ῇЇ 4∑ ЇҒ ԝ ₴ɼ 

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

 

 19-23Е / 1 Ӏ  

 



UM324xF ῳ  ЃTIM1~TIM4 & TIM8~TIM13Є 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  241 

CNT>CCR1

CNT=CCR1
Output mode

 controller

ETRF

OC1REF

TIM_CCMR1

OC1CE

OC1M[2:0]

Dead- time
generator

X0
10
11

11
10
X0

0

0

TIM_BDTR

DTG[7:0]

TIM_CCER

CC1E

CC1NE

OC1_DT

OC1N_DT

0

1

0

1

TIM_CCER

CC1NP

TIM_CCER

CC1P

Output
enable
circuit

Output
enable
circuit

OC1

OC1N

TIM_CCERCC1E CC1NE

MOE OSSI OSSR TIM_BDTR

TIM_CH1

TIM_CH1N

To the master mode
controller

OIS1 OIS1N TIM_CR2
 

 19-24Е / ₴ ⅎЃ 1 3Є 

 

CNT>CCR4

CNT=CCR4
Output mode

 controller

ETRF

OC4REF

TIM_CCMR2

OC4CE

OC4M[2:0]

0

1

TIM_CCER

CC4P

Output
enable
circuit

OC4

TIM_CCERCC1E

MOE OSSI

OIS4

TIM_BDTR

TIM_CH4

To the master mode
controller

TIM_CR2
 

 19-25Е / ₴ ⅎЃ 4Є 

/ ЃCCRЄ preload shadow Ї ᴌ   preload

ɼ ҐЇ ẅḦ shadow Ҳ ┼└preloadɼ

ҐЇpreload ẅ └shadow ғ ɼ 

19.5.7 ῇ  

ICxḪ ҏ₴ Ї ҅ captureЇ ╦ ẅ CCRЇғ

ЇCCxIFҲ ᵣЇ ҙ װ Ҳ DMA ɼ ҅ү Ԑᴌ

CCxIFҿ ‟Ґ₴ Ї∑ “ ЃCCxOF, Over-CaptureЄ ᵣЃCCRҲҏ

ẅ ЄɼCCxIFװ ᴌ Ї CCR ꜠ ɼCCxOF

ᴌ 1 ɼ 

ҩү Ї װ PWMḪ ῇ ɼ ҅ү ῇḪ

Ї װ Ḫ TI1ה ῇЇ Ὺ Ḫ ҏ └TI1FP1Ї

Ḫ Ґ └TI1FP2Ї TI1FP1ῇ 1Ї TI1FP2ῇ 2Ї
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1 ῇḪ ҏ Ї 2 ῇḪ Ґ Ж Ҳ

Ї ᴌ CCR1CCR2 ẅЇ ῇḪ ɼ 

TI1ῇ ҏ ẅ└TIM_CCR1Ї ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0Ї ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01, IC1└TI1ɼ 

4. Ї TIM_CCER[1]Ї ҏ Ґ ɼ 

5. ῇ Ї TIM_CCMR1.IC1F[3:0]ɼ 

6. ῇ ⅎ Ї TIM_CCMR1.IC1PS[1:0]ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

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

 

 19-26ЕPWM ῇ  

PWM ῇ ꜗ Ї Ґ Е 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ЇTIM_CCER[4]=0ḦӐ ꜗɼ 

3. ῇ Їҩү IC1,IC2└ ҅үTI1ῇ Ї TIM_CCMR1[1:0]=01, 

TIM_CCMR1[9:8]=10ɼ 

4. Їҩү IC1,IC2 Ї TIM_CCER[1]=0ЇTIM_CCER[5]=1ɼ 

5. ῇ Ї TIM_CCMR1.IC1F[3:0]ЇTIM_CCMR1.IC2F[3:0]ɼ 

6. ῇ ⅎ Ї TIM_CCMR1.IC1PS[1:0] ЇTIM_CCMR1.IC2PS[1:0]ɼ 

7. ῇḪ Ї TIM_SMCR[6:4][2:0]=101ɼ 

ה .8 ┼ ҿ ᵣ Ї TIM_SMCR.SMS[2:0]=100ɼ 

9. ᶕ Ї TIM_CCER[0]=1ЇTIM_CCER[4]=1ɼ 
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19.5.8 ᴌForce₴ 

₴ ҐЇ ᴌ װ OCxREF forceЇ ԓCCR

ɼ 

ᴌ  OCxM=101 Ї װ OCxREF┼ҿ ЃOCxREFҿ

ЄЇ  OCxM=100װ OCxREF┼ҿ Ѓᵤ Єɼᵜ ᴌforceᵲҒᴰ

ЇCCR ᴰ҅ ɼ 

19.5.9 ₴  

₴ ҐЇ CCRғ ẅ ЇOCxREFװ ᵣ ɻ ɻ

ɼ ЇҲ Ӥᴰ ᵣЇDMA װ Ѓ   КЄɼ 

₴ Ӥ װ ԓ ₴҅ү “Ḫ Ѓ ₴Єɼ 

ᶕ Е 

1. ЃῪ ɻ ɻ ⅎ Єɼ 

2. ARRCCR  ῇ ɼ 

3. Ҳ ᶕ DMAᶕ ɼ 

4. ₴ ɼ 

5. ᶕ ɼ 

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

 

 19-27Е ₴ Ї OC1 

Ғᶕ preload‟ҐЇ ᴌ װ  CCR ₴ ┼ɼ

ᶕ ԋpreloadЇ∑CCR shadow׃ Ґ҅ update eventҿpreload

Ὺ ɼ 

19.5.10 PWM ₴ 

PWM װ ₴ ┼Ḫ ЇῚ ARR ” Ї CCR ” ɼ 
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₴Ḫ װ CCxP ɼPWM ᵲҲЇCNT CCR ɼ ԓ

Ҳ ЇPWM ₴Ӥ Ҳ ɼ 

19.5.10.1 PWM  

ҏ ‟ҐЇ ҿPWM 1 ЇOCxREFḪ CNT<CCRҿ Ї

∑ҿᵤ ɼ CCRẅ ԓARRẅЇ∑OCxREF ҿ1Ж CCRҿ0∑OCxREF

ҿ0ɼ 

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

 

 19-28Е PWM ЃARR=7Є 

Ґ ЇOCxREF ᵤ ӎғ ҏ ɼ 

19.5.10.2 PWMҲ  

OCxREF ӎғ ɼҐ ҅ү ᶡЕ 
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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

 

 19-29ЕҲ PWM ЃARR=7Є 

꜠Ҳ Ї҅ DIR ” Ж ҲЇDIR

ᴌ ┼ɼ Ὴ Ї ꜠ Ӑ╦Ї UG Ầ҅

updateЇ ҙ ҲҒ   ɼ 

19.5.11 “ ₴ 

“ ₴ ₴ ‟Їᾡ үԐᴌ Ї Ї

₴҅ү “Ḫ ɼ 

ғῚל ₴ Ғ Ї Ґ҅ update event└ Ї ᴰ ꜠Ẩ ɼ CCR

√ẅҒ Ї “ ₴ɼ ҏ Ї CNT<CCR<=ARRЇ Ґ

Ї CNT>CCR 
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OCxREF

TIM_ARR
TIM_CCR1

OC1

  CNT

TI2

tdelay tpulse  

 19-30Е “ ᶡ  

ҏ TI2ῇҿװ Ḫ Ї ẅ ԓCCR OCxREF₴ᵤ Ї └

ARR OCxREF└ Ї ҙ └0ЇẨ ɼ 

 ̧ ҏ ꜗ TI2ᵲҿ ῇ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH2ꜗ  

2. ῗ ᶕ Ї TIM_CCER[4]=0Ї ḦӐ ꜗ 

3. ῇ Ї TIM_CCMR1[9:8]=01 

4. Ї TIM_CCER[5]=0 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=110ЇTI2FP2ᵲҿTRGI 

ה .6 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=110,TI2FP2꜠  

7. ᶕ Ї TIM_CCER[4]=1 

 ̧ ҏ ꜗ OC1ᵲҿ ₴ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ  

2. ῗ ᶕ Ї TIM_CCER[0]=0Ї ḦӐ ꜗ 

3. ₴ Ї TIM_CCMR1[1:0]=00 

4. Ї TIM_ CCMR1.OC1M=111,PWM2 

5. ᶕ Ї TIM_CCER[0]=1 

 ̧ OPM ֥ Е 

1. TIM_CCR1ẅ” ԋTdelay 

2. TIM_ARRTIM_CCR1ẅ” ԋTpulseЃTIM_ARR-TIM_CCR1Є 

3. ҿ “ Ї TIM_CR1.OPM=1 
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19.5.12 Ԑᴌ OCxREF 

OCxREF Ї ETR ꜘ Ї װ ᵤOCxREFЇ

└Ґ҅ update eventɼ ꜗ ׃ ₴ PWM Ґ Ї ᴌforceҐ

ᵲ ɼᶕ ꜗ OCxCE1ɼ 

ETRF

OCxREF

OCxCE=0

OCxREF

OCxCE=1

ETRF

becomes high
ETRF

becomes low
 

 19-31ЕETRḪ TIMOCxREF 

19.5.13 Ѓencoder interfaceЄ 

└ҩү ῇḪ ЇTIM ῚҲ҅үḪ ԓ ҅үḪ

” ⁯ ẅɼҐ ғҩ ῇḪ Ӑ ῗ Е 

 19-2Еencoder interface 

 

Ḫ  

ЃTI1 TI2Ї

TI2 TI1Є 

TI1Ḫ  TI2Ḫ  

ҏ  Ґ  ҏ  Ґ  

׃ TI1 

 

 ⁯  Ғ  Ғ  

ᵤ  ⁯ Ғ  Ғ  

׃ TI2

 

 Ғ  Ғ   ⁯ 

ᵤ Ғ  Ғ  ⁯  

TI1 TI2 

 

 ⁯   ⁯ 

ᵤ  ⁯ ⁯  

 

TI1Ḫװ ҿ Ї TI1ҏ └TI2ҿ Ї∑

⁯Ж TI1Ґ └TI2ҿ Ї∑ ɼ 
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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
 

 19-32Е Ґ ᵲ ᶡ 

ῇ Ґ Е 

1. GPIO ҲЇ ҿTIM_CH1ЇTIM_CH2ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ЇTIM_CCER[4]=0Ї ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ЇTIM_CCMR1[9:8]=01ɼ 

4. Ї TIM_CCER[1]=0ЇTIM_CCER[5]=0ɼ 

ה .5 ┼ ҿ 3Ї TIM_SMCR.SMS[2:0]=011 ɼ 

6. ᶕ Ї TIM_CCER[0]=1ЇTIM_CCER[4]=1ɼ 

19.5.14 TIMה  

TIMᵲҿslaveЃ Ԑᴌ ЄЇ ҿҎ ᵲ Е ᵣ ɻ ɻ

ɼ 

19.5.14.1 ᵣ  

ҐЇ ῇ Ԑᴌ TIMῪ preload √ ЇCNT└0

ɼװҐ ҿᶡЇ Ї TI1ῇҏ Ї Ї

ɼ 

Ґ ᶡҲ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 



UM324xF ῳ  ЃTIM1~TIM4 & TIM8~TIM13Є 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  249 

2. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

4. Ї TIM_CCER[1]=0ɼ 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .6 ┼ ҿ ᵣ Ї TIM_SMCR.SMS[2:0]=100ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

8. ᶕ Ї TIM_CR1[0]=1ɼ 

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

 

 19-33Е ᵣ Ґ  

19.5.14.2  

ҐЇ ׃ ῇḪ ҿ ᵲɼ Ẩ Ї

ᴰ Ҳ ɼ 

Ґ ᶡҲ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

4. Ї TIM_CCER[1]=0ɼ 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .6 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=101ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

8. ᶕ Ї TIM_CR1[0]=1ɼ 
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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
 

 19-34Е Ґ  

19.5.14.3  

ῇ үԐᴌ└ ɼ 

Ґ ᶡҲ ҐЕ 

1. GPIO ҲЇ ҿTIM_CH1ꜗ ɼ 

2. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

3. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

4. Ї TIM_CCER[1]=0ɼ 

5. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .6 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=110ɼ 

7. ᶕ Ї TIM_CCER[0]=1ɼ 

Timer clock = CK_CNT

04 05 06 07 08        CNT

TIF

TI1

CEN

0A09

 

 19-35Е Ґ  

19.5.14.4 Ԑᴌ  

װ ETR ҿ Ї ᶕ ҅ү ῇᵲҿ ꜠ Ḫ ɼ

└TI1ҏ Ӑ Ї ETRῇװ ҏ ɼ 

Ґ ᶡҲ ҐЕ 
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1. GPIO ҲЇ ҿTIM_CH1ЇTIM_ETRꜗ ɼ 

2. ETP ЇTIM_SMCR[15]=0ɼ 

3. ETRⅎ Ї TIM_SMCR.ETPS[1:0]=01ɼ 

4. ῇ ЇTIM_SMCR.ETF[3:0]=0000ɼ 

5. ᵣECE Їᶕ 2,TIM_SMCR[14]=1ɼ 

6. ῗ ᶕ Ї TIM_CCER[0]=0ḦӐ ꜗɼ 

7. ῇ Ї TIM_CCMR1[1:0]=01ɼ 

8. Ї TIM_CCER[1]=0ɼ 

9. ῇḪ Ї TIM_SMCR.TS[2:0]=101ЇTI1FP1ᵲҿTRGIɼ 

ה .10 ┼ ҿ Ї TIM_SMCR.SMS[2:0]=110ɼ 

11. ᶕ Ї TIM_CCER[0]=1ɼ 

TI1

CEN

ETR

CK_CNT=CK_PSC

00 01 02 03 04      CNT

  TIF
 

 19-36Е 2І Ґ  

19.5.15  

Ӑ װ Ԑᴌ Ї ɼ ᶕװ 4үῪ

ῇɼ Ḫ ₴∑ װ └Ὶל Ὺ ῇҏɼ 

19.5.16 DMA  

TIM 7 DMA Їⅎ⌡ҿ4үCC ɻ ɻ ᴌ

COM ɼ 

ῚҲ үCC ֥ ҅үDMA Ї Ґ ԓ CCRxҲ Ὺ ᴶ

RAMЇ Ґ∑ ԓ RAMҲ  ῇCCRxЖCC DMA װ ҿ

ᴶ Burstᴶ ЃCCxBURSTENЄЇ ᴶ ׃ CCRx ЇBurstᴶ ∑ DCR

҅ ɼ 

Ї Ԑᴌɻ ᴌ Ԑᴌ COMԐᴌӤ ֥װ DMA Ї ֙

Їᴰ ꜠DMA Burstᴶ Ї TIMῪ 1ү ү  ῇ Ї TIMה 1ү
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ү ẅɼ 

 19-3ЕTIM 7 DMA ∆  

DMA  CCxBURSTEN DMA.CHxCTRL.DIR DMA  ҅ ᴶ  

TIM_CH1 

0 
0 Read CCR1 

1 
1 Write CCR1 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_CH2 

0 
0 Read CCR2 

1 
1 Write CCR2 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_CH3 

0 
0 Read CCR3 

1 
1 Write CCR3 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_CH4 

0 
0 Read CCR4 

1 
1 Write CCR4 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_TRIG N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_UEV N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

TIM_COM N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

19.5.17 DMA Burst 

TIM DMA DMA-BurstЇ װ TIM Ԑᴌ DMA Ї װ

CCRҲ  ῇRAMЇ RAMҲה ҅ү ү Ὺ  ῇTIMpreload

Ҳɼ 

DMA-Burst̔ үԐᴌ DMA ЇӀ ᵲ Ԑᴌ ү

Ὺ Ї װ ꜠ ₴ ꜗ ɼ 

DMA ┼ ҅ү TIM_DMARɼ Ԑᴌ

ЇTIMD үDMA ɼ үDMA TIM_DMAR  ᵲ ᴰ TIM └

ꜗ ҏɼ 

DBL ԓ DMA burstЇDBA ԓ DMA TIMῪ

Ѓ ԓTIM_CRoffsetЄɼ 

DMA-BurstҐЇDMA DMAR Ї TIM꜠

ꜘῪ offsetɼDBA ԓ TIMῪ DMAJ Ї DBLԓ
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Burstɼ 

19.5.18 ῇ ꜗ  

1~3 ῇḪ װ Ӑ Ї ῇ└ 1 ῇЇ ԓ 1

ῇ ɼ 

TIM_CR2 TI1Sr ԓ 1 ῇ ԓҎү ῇ ɼ 

19.5.19 Debug  

CPU ῇdebug Ї Ẩװ ᵲЇῚ ҿ Ҳ

ӎɼ 

Debug Ẩ ЇῚ ₴ᴰ ЃMOE ЄЇ Ї ₴

Ḫ װ forceinactiveGPIO ┼ɼ 

19.6  

TIM1 Е0x4600_A000 

TIM2 Е0x4600_A400 

TIM3 Е0x4600_A800 

TIM4 Е0x4600_AC00 

TIM8 Е0x4700_9000 

TIM9 Е0x4700_A000 

TIM10 Е0x4700_B000 

TIM11 Е0x4600_D000 

TIM12 Е0x4600_E000 

TIM13 Е0x4600_F000 

∆ ҐЕ 

 19-4Е ЃTIM1~TIM4 & TIM8~TIM13Є ∆  

ẘ    

0x00 TIM_CR1 ┼ 1 

0x04 TIM_CR2 ┼ 2 

0x08 TIM_SMCR ה ┼  

0x0C TIM_DIER DMA Ҳ ᶕ  

0x10 TIM_SR  

0x14 TIM_EGR Ԑᴌ֥  

0x18 TIM_CCMR1 / 1 
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ẘ    

0x1C TIM_CCMR2 / 2 

0x20 TIM_CCER / ᶕ  

0x24 TIM_CNT ẅ  

0x28 TIM_PSC ⅎ  

0x2C TIM_ARR ꜠  

0x34 TIM_CCR1 / 1 

0x38 TIM_CCR2 / 2 

0x3C TIM_CCR3 / 3 

0x40 TIM_CCR4 / 4 

0x48 TIM_DCR DMA ┼  

0x4C TIM_DMAR DMA  

 

Ґװ ב ɼ 

19.6.1 ┼ 1 (TIM_CR1) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:10 RSV - - Ḧ  

9:8 CKD R/W 0x0 

Dead time ⅎ

Ѓ CK_INT ⅎ ЄЕ 

00ЕtDTS=tCK_INT 

01ЕtDTS=2*tCK_INT 

10ЕtDTS=4*tCK_INT 

11ЕḦ Ї ᶕ  

7 APRE R/W 0x0 

Auto-reload ᶕ Е 

0ЕARR Ғᶕ preload 

1ЕARR ᶕ preload 

6:5 CMS R/W 0x0 

Е 

00Е  

01ЕҲ 1Ї ₴ Ҳ ׃

Ґ Ҳ ᵣ 

10ЕҲ 2Ї ₴ Ҳ ׃

ҏ Ҳ ᵣ 

11ЕҲ 3Ї ₴ Ҳ

ҏ Ґ Ҳ ᴰ ᵣ 

4 DIR R/W 0x0 

Е 

0Е ҏ  

1Е Ґ  

Е ҿҲ

Ї  
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ᵣ   ᵣẅ  

3 OPM R/W 0x0 

“ ₴ Е 

0ЕUpdate Event ҒẨ  

1ЕUpdate Event Ẩ Ѓ ꜠

CENЄ 

2 URS R/W 0x0 

Е 

0ЕװҐԐᴌ ֥ updateҲ DMA

Е 

 ̧ ҏ ₴ Ґ ₴ 

 ̧ ᴌ ᵣ UG  

 ̧ ה ┼ ֥ update 

1Е׃ ҏ ₴ Ґ ₴ᴰ֥ update

Ҳ DMA  

1 UDIS R/W 0x0 

update 

0Еᶕ updateԐᴌЖװҐԐᴌ ֥

updateԐᴌЕ 

 ̧ ҏ ₴ Ґ ₴ 

 ̧ ᴌ ᵣ UG  

 ̧ ה ┼ ֥ update 

1Е updateԐᴌЇҒ shadow

ɼ UG ᵣ ה ┼ └ ᴌ

reset √ ⅎ ɼ 

0 CEN R/W 0x0 

ᶕ Е 

0Е ῗ  

1Е ᶕ  

Е װ ꜠ ᵣ CEN 

 

19.6.2 ┼ 2ЃTIM_CR2Є 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7 TI1S R/W 0x0 

T1 ῇЕ 

0ЕT1 ῇ CH1  

1ЕT1 ῇ CH1ɻCH2ɻCH3

 

6:4 MMS R/W 0x0 

Ӏ Ї TRGO Е 

000Е ᵣЕEGR Ҳ UGᵣ֥
TRGO 

001Еᶕ ЕTRGO ᶕ Ḫ ֥

Ї CENᵣ  

010Е Е Ԑᴌ֥ TRGO 

011Е “Е ῇ Ԑ

ᴌЇᶕ CC1F 1 Ї֥ TRGO 

100Е ЕOC1REF֥ TRGO 

101Е ЕOC2REF֥ TRGO 



UM324xF ῳ  ЃTIM1~TIM4 & TIM8~TIM13Є 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  256 

ᵣ   ᵣẅ  

110Е ЕOC3REF֥ TRGO 

111Е ЕOC4REF֥ TRGO 

3 CCDS R/W 0x0 

/ DMA Е 

0Е CCxԐᴌ ֥ CCxDMA  

1Е Ԑᴌ ֥ CCxDMA  

2:0 RSV - - Ḧ  

 

ה 19.6.3 ┼ ЃTIM_SMCRЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 ETP R/W 0x0 

Ḫ Е 

0Е ҏ  

1Еᵤ Ґ  

14 ECE R/W 0x0 

ᶕ Е 

0Еῗ 2 

1Еᶕ 2Ї ҿ

ETRF  

13:12 ETPS R/W 0x0 

Ḫ ⅎ Е 

Ḫ ETRP TIM

ᵲ 1/4Ї ῇḪ Ї

ᶕװ ⅎ ɼ 

00ЕҒⅎ  

01Е2ⅎ  

10Е4ⅎ  

11Е8ⅎ  

11:8 ETF R/W 0x0 

Ḫ Е 

0000Е  

0001ЕfSAMPLING=fCK_INT, N=2 

0010ЕfSAMPLING=fCK_INT, N=4 

0011ЕfSAMPLING=fCK_INT, N=8 

0100ЕfSAMPLING=fDTS/2, N=6 

0101ЕfSAMPLING=fDTS/2, N=8 

0110ЕfSAMPLING=fDTS/4, N=6 

0111ЕfSAMPLING=fDTS/4, N=8 

1000ЕfSAMPLING=fDTS/8, N=6 

1001ЕfSAMPLING=fDTS/8, N=8 

1010ЕfSAMPLING=fDTS/16, N=5 

1011ЕfSAMPLING=fDTS/16, N=6 

1100ЕfSAMPLING=fDTS/16, N=8 

1101ЕfSAMPLING=fDTS/32, N=5 

1110ЕfSAMPLING=fDTS/32, N=6 

1111ЕfSAMPLING=fDTS /32, N=8 

7 MSM R/W 0x0 Ӏ ה Е 
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ᵣ   ᵣẅ  

0Е ꜠ᵲ 

1ЕTRGI ꜠ᵲ ЇװḈԓ

TRGO ╦ ה

 

6:4 TS R/W 0x0 

Ї ԓ Е 

000ЕῪ Ḫ ЃITR0Є 

001ЕῪ Ḫ ЃITR1Є 

010ЕῪ Ḫ ЃITR2Є 

011ЕῪ Ḫ ЃITR3Є 

100ЕTI1 ЃTI1F_EDЄ 

101Е TI1ЃTI1FP1Є 

110Е TI2ЃTI2FP2Є 

111Е ῇЃETRFЄ 

Е׃ SMS=000 ה ‟

ҐЇ װ   TS  

3 RSV - - Ḧ  

2:0 SMS R/W 0x0 

ה Е 

000Еה ЖCENᶕ ⅎ

Ὺ  

001ЕEncoder 1Ж ᶕ TI2FP1

Ї TI1FP2 ᵤ  

010ЕEncoder 2Ж ᶕ TI1FP2

Ї TI2FP1 ᵤ  

011ЕEncoder 3Ж ᶕ

TI1FP1 TI2FP2 Ї Ὶל ῇḪ

 

100Е ᵣ ЖTRGIҏ √

Ї update 

101Е ЖTRGIҿ Ї

ᶕ ЇTRGIҿᵤ Ї Ẩ

 

110Е ЖTRGIҏ

ЃҒᴰ ᵣ Є 

111Е 1ЖTRGIҏ

꜠  

19.6.4 DMA Ҳ ᶕ ЃTIM_DIERЄ 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:20 RSV - - Ḧ  

19 CC4OF_DISABLE R/W 0x0 

CC4OFҲ Е 

0ЕҒ  

1Е  

18 CC3OF_DISABLE R/W 0x0 

CC3OFҲ Е 

0ЕҒ  

1Е  
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ᵣ   ᵣẅ  

17 CC2OF_DISABLE R/W 0x0 

CC2OFҲ Е 

0ЕҒ  

1Е  

16 CC1OF_DISABLE R/W 0x0 

CC1OFҲ Е 

0ЕҒ  

1Е  

15 RSV - - Ḧ  

14 TDE R/W 0x0 

DMA ᶕ Е 

0Еה ҐЇ Ԑᴌ֥ DMA

 

1Еה ҐЇᾡ Ԑᴌ֥ DMA

Ѓ ԓ ꜠ preload Є 

13 RSV - - Ḧ  

12 CC4DE R/W 0x0 

4 DMA ᶕ Е 

0Е CC4 DMA  

1Еᾡ CC4 DMA  

11 CC3DE R/W 0x0 

3 DMA ᶕ Е 

0Е CC3 DMA  

1Еᾡ CC3 DMA  

10 CC2DE R/W 0x0 

2 DMA ᶕ Е 

0Е CC2 DMA  

1Еᾡ CC2 DMA  

9 CC1DE R/W 0x0 

1 DMA ᶕ Е 

0Е CC1 DMA  

1Еᾡ CC1 DMA  

8 UDE R/W 0x0 

Update Event DMA ᶕ Е 

0ЕUpdate Event Ї ֥ DMA  

1ЕUpdate Event Їᾡ ֥ DMA  

7 RSV - - Ḧ  

6 TIE R/W 0x0 

ԐᴌҲ ᶕ Е 

0Е ԐᴌҲ  

1Еᾡ ԐᴌҲ  

5 RSV - - Ḧ  

4 CC4IE R/W 0x0 

/ 4Ҳ ᶕ Е 

0Е / 4Ҳ  

1Еᾡ / 4Ҳ  

3 CC3IE R/W 0x0 

/ 3Ҳ ᶕ Е 

0Е / 3Ҳ  

1Еᾡ / 3Ҳ  

2 CC2IE R/W 0x0 

/ 2Ҳ ᶕ Е 

0Е / 2Ҳ  

1Еᾡ / 2Ҳ  

1 CC1IE R/W 0x0 

/ 1Ҳ ᶕ Е 

0Е / 1Ҳ  

1Еᾡ / 1Ҳ  

0 UIE R/W 0x0 

UpdateԐᴌҲ ᶕ Е 

0Е UpdateԐᴌҲ  

1Еᾡ UpdateԐᴌҲ  
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19.6.5 ЃTIM_SRЄ 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:13 RSV - - Ḧ  

12 CC4OF R/W0C 0x0 

/ 4 OvercaptureҲ Е 

׃ ҿ ῇ ‟Ґ

ɼ ᴌ ᵣЇ ᴌ  0 ɼ 

0Е overcaptureԐᴌ 

1Е CC4IF ҿ 1 ‟Ґ  

11 CC3OF R/W0C 0x0 

/ 3 OvercaptureҲ Е 

׃ ҿ ῇ ‟Ґ

ɼ ᴌ ᵣЇ ᴌ  0 ɼ 

0Е overcaptureԐᴌ 

1Е CC3IF ҿ 1 ‟Ґ  

10 CC2OF R/W0C 0x0 

/ 2 OvercaptureҲ Е 

׃ ҿ ῇ ‟Ґ

ɼ ᴌ ᵣЇ ᴌ  0 ɼ 

0Е overcaptureԐᴌ 

1Е CC2IF ҿ 1 ‟Ґ  

9 CC1OF R/W0C 0x0 

/ 1 OvercaptureҲ Е 

׃ ҿ ῇ ‟Ґ

ɼ ᴌ ᵣЇ ᴌ  0 ɼ 

0Е overcaptureԐᴌ 

1Е CC1IF ҿ 1 ‟Ґ  

8:7 RSV - - Ḧ  

6 TIF R/W0C 0x0 ԐᴌҲ Ї ᴌ ᵣЇ ᴌ  0  

5 RSV - - Ḧ  

4 CC4IF R/W0C 0x0 

/ 4Ҳ Е 

CC4 ҿ ₴ЕCC4IF ẅ ԓ

ẅ ᵣЇ ᴌ  0 ɼ 

CC4 ҿ ῇЕ Ԑᴌ ᵣЇ

ᴌ  0 Ї ᴌ TIM_CCR4 ꜠ ɼ 

3 CC3IF R/W0C 0x0 

/ 3Ҳ Е 

CC3 ҿ ₴ЕCC3IF ẅ ԓ

ẅ ᵣЇ ᴌ  0 ɼ 

CC3 ҿ ῇЕ Ԑᴌ ᵣЇ

ᴌ  0 Ї ᴌ TIM_CCR3 ꜠ ɼ 

2 CC2IF R/W0C 0x0 

/ 2Ҳ Е 

CC2 ҿ ₴ЕCC2IF ẅ ԓ

ẅ ᵣЇ ᴌ  0 ɼ 

CC2 ҿ ῇЕ Ԑᴌ ᵣЇ

ᴌ  0 Ї ᴌ TIM_CCR2 ꜠ ɼ 

1 CC1IF R/W0C 0x0 

/ 1Ҳ Е 

CC1 ҿ ₴ЕCC1IF ẅ ԓ

ẅ ᵣЇ ᴌ  0 ɼ 

CC1 ҿ ῇЕ Ԑᴌ ᵣЇ

ᴌ  0 Ї ᴌ TIM_CCR1 ꜠ ɼ 
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ᵣ   ᵣẅ  

0 UIF R/W0C 0x0 

UpdateԐᴌҲ Ї ᴌ ᵣЇ ᴌ  0 ɼ 

ҐԐᴌװ ЇUIF ᵣЇ shadow  

 ̧ =0Ї ҙ UDIS=0 ‟ҐЇ

₴ 

 ̧ URS=0ҙ UDIS=0 ‟ҐЇ ᴌ ᵣ UG

√  

 ̧ URS=0ҙ UDIS=0 ‟ҐЇ Ԑᴌ√

 

 

19.6.6 Ԑᴌ֥ ЃTIM_EGRЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:7 RSV - - Ḧ  

6 TG W 0x0 
ᴌ Ї ᴌ ᵣ ֥ Ԑ

ᴌЇ ᴌ ꜠  

5 RSV - - Ḧ  

4 CC4G W 0x0 

/ 4 ᴌ Е 

CC4 ҿ ₴ЕCC4G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

CC4 ҿ ῇЕ ╦ ẅ

└ TIM_CCR4 ЇCC4G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

3 CC3G W 0x0 

/ 3 ᴌ Е 

CC3 ҿ ₴ЕCC3G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

CC3 ҿ ῇЕ ╦ ẅ

└ TIM_CCR3 ЇCC3G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

2 CC2G W 0x0 

/ 2 ᴌ Е 

CC2 ҿ ₴ЕCC2G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

CC2 ҿ ῇЕ ╦ ẅ

└ TIM_CCR2 ЇCC2G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  
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ᵣ   ᵣẅ  

1 CC1G W 0x0 

/ 1 ᴌ Е 

CC1 ҿ ₴ЕCC1G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

 ̧ CC1 ҿ ῇЕ ╦ ẅ

└ TIM_CCR1 ЇCC1G ᵣЇ

ᶕ ‟Ґ ֥װ Ҳ

DMA  

0 UG W 0x0 

ᴌ UpdateԐᴌЇ ᴌ ᵣ ֥

UpdateԐᴌЇ ᴌ ꜠  

ᴌ ᵣ UG ᴰ √

shadow Ї ⅎ ɼ 

 

19.6.7 / 1ЃTIM_CCMR1Є 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 

₴ ῇ Ґ ҿҩ Ғ ꜗ ɼ 

 ̧ ₴  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 OC2CE R/W 0x0 ₴ 2 ᶕ Ї OC1CE 

14:12 OC2M R/W 0x0 ₴ 2 Ї OC1M 

11 OC2PE R/W 0x0 ₴ 2 ᶕ Ї OC1PE 

10 OC2FE R/W 0x0 ₴ 2 ᶕ Ї OC1FE 

9:8 CC2S R/W 0x0 

/ 2 Е 

00ЕCC2 ҿ ₴ 

01ЕCC2 ҿ ῇЇIC2 └ TI2 

10ЕCC2 ҿ ῇЇIC2 └ TI1 

11ЕCC2 ҿ ῇЇIC2 └
TRC 

ЕCC2S׃ ῗ ЃCC2E=0Є

  װ

7 OC1CE R/W 0x0 

₴ 1 ᶕ Е 

0ЕOC1REFҒ ETRF  

1Е └ ETRF Ї ꜠
OC1REF 
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ᵣ   ᵣẅ  

6:4 OC1M R/W 0x0 

₴ 1 Ї ӎ

OC1REFḪ ҿЕ 

000Е ₴ CCR1 CNT

Ғᴰ ₴ 

001ЕCCR1=CNT Ѓ ЄЇ

OC1REF  

010ЕCCR1=CNT Ѓ ЄЇ

OC1REF ᵤ 

011ЕCCR1=CNT Ѓ ЄЇ
OC1REF 

100ЕOC1REF ҿᵤЃinactiveЄ 

101ЕOC1REF ҿ ЃactiveЄ 

110ЕPWM 1 ï ҏ Ї

OC1REF CNT<CCR1 Ї

∑ ᵤЖ Ґ ЇOC1REF

CNT>=CCR1 ᵤЇ ∑  

111ЕPWM 2 ï ҏ Ї

OC1REF CNT<CCR1 ᵤЇ

∑ Ж Ґ ЇOC1REF

CNT>=CCR1 Ї ∑ ᵤ 

3 OC1PE R/W 0x0 

₴ 1 ᶕ Е 

0ЕCCR1 preload ЇCCR1 װ

 ῇ 

1ЕCCR1 preload Ї CCR1

  ᵲ preload Ї

update event preload

Ὺ └ shadow Ҳ 

2 OC1FE R/W 0x0 

₴ 1 ᶕ Е 

0Еῗ ᶕ Їtrigger ῇҒᴰ

₴ 

1Е ᶕ Їtrigger ῇᴰ

OC1REF ҿ ẅ

₴Ї Ғ ╦ ‟ 

ꜗ ׃ ╦ ҿ PWM1

PWM2  

1:0 CC1S R/W 0x0 

/ 1 Е 

00ЕCC1 ҿ ₴ 

01ЕCC1 ҿ ῇЇIC1 └ TI1 

10ЕCC1 ҿ ῇЇIC1 └ TI2 

11ЕCC1 ҿ ῇЇIC1 └
TRC 

ЕCC1S׃ ῗ ЃCC1E=0Є

  װ

 

 ̧ ῇ  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:12 IC2F R/W 0x0 ῇ 2  
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ᵣ   ᵣẅ  

11:10 IC2PSC R/W 0x0 ῇ 2 ⅎ  

9:8 CC2S R/W 0x0 

/ 2 Е 

00ЕCC2 ҿ ₴ 

01ЕCC2 ҿ ῇЇIC2 └ TI2 

10ЕCC2 ҿ ῇЇIC2 └ TI1 

11ЕCC2 ҿ ῇЇIC2 └
TRC 

ЕCC2S׃ ῗ ЃCC2E=0Є

  װ

7:4 IC1F R/W 0x0 

ῇ 1 ɼ 

ӎ TI1 Е 

0000Е Їᶕ fDTS  

0001ЕfSAMPLING=fCK_INT, N=2 

0010ЕfSAMPLING=fCK_INT, N=4 

0011ЕfSAMPLING=fCK_INT, N=8 

0100ЕfSAMPLING=fDTS/2, N=6 

0101ЕfSAMPLING=fDTS/2, N=8 

0110ЕfSAMPLING=fDTS/4, N=6 

0111ЕfSAMPLING=fDTS/4, N=8 

1000ЕfSAMPLING=fDTS/8, N=6 

1001ЕfSAMPLING=fDTS/8, N=8 

1010ЕfSAMPLING=fDTS/16, N=5 

1011ЕfSAMPLING=fDTS/16, N=6 

1100ЕfSAMPLING=fDTS/16, N=8 

1101ЕfSAMPLING=fDTS/32, N=5 

1110ЕfSAMPLING=fDTS/32, N=6 

1111ЕfSAMPLING=fDTS/32, N=8 

3:2 IC1PSC R/W 0x0 

ῇ 1 ⅎ Е 

00Е ⅎ  

01Е 2үԐᴌ ῇ֥ ҅  

10Е 4үԐᴌ ῇ֥ ҅  

11Е 8үԐᴌ ῇ֥ ҅  

IC1PSC CC1E=0 ᵣ 

1:0 CC1S R/W 0x0 

/ 1 Е 

00ЕCC1 ҿ ₴ 

01ЕCC1 ҿ ῇЇIC1 └ TI1 

10ЕCC1 ҿ ῇЇIC1 └ TI2 

11ЕCC1 ҿ ῇЇIC1 └
TRC 

ЕCC1S׃ ῗ ЃCC1E=0Є

  װ

 

19.6.8 / 2ЃTIM_CCMR2Є 

ẘ Е0x1C 

ᵣẅЕ0x0000 0000 

₴ ῇ Ґ ҿҩ Ғ ꜗ ɼ 
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 ̧ ₴  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 OC4CE R/W 0x0 

₴ 4 ᶕ Е 

0ЕOC4REFҒ ETRF  

1Е └ ETRF Ї ꜠
OC4REF 

14:12 OC4M R/W 0x0 

₴ 4 Е 

ӎ OC4REFḪ ҿ 

000Е ₴ CCR4 CNT

Ғᴰ ₴ 

001ЕCCR4=CNT Ї OC4REF  

010ЕCCR4=CNT Ї OC4REF ᵤ 

011ЕCCR4=CNT Ї OC4REF 

100ЕOC4REF ҿᵤЃinactiveЄ 

101ЕOC4REF ҿ ЃactiveЄ 

110ЕPWM 1  

 ̧ ҏ ЇOC4REF

CNT<CCR4 Ї ∑ ᵤЖ 

 ̧ Ґ ЇOC4REF

CNT>CCR4 ᵤЇ ∑  

111ЕPWM 2  

 ̧ ҏ ЇOC4REF

CNT<CCR4 ᵤЇ ∑ Ж 

 ̧ Ґ ЇOC4REF

CNT>CCR4 Ї ∑ ᵤ 

11 OC4PE R/W 0x0 

₴ 4 ᶕ Е 

0ЕCCR4 preload ЇCCR4 װ

 ῇ 

1ЕCCR4 preload Ї CCR4

  ᵲ preload Ї

update event preload

Ὺ └ shadow Ҳ 

10 OC4FE R/W 0x0 

₴ 4 ᶕ Е 

0Еῗ ᶕ Їtrigger ῇҒᴰ

₴ 

1Е ᶕ Їtrigger ῇᴰ

OC4REF ҿ ẅ

₴Ї Ғ ╦ ‟ 

ꜗ ׃ ╦ ҿ PWM1

PWM2  

9:8 CC4S R/W 0x0 

/ 4 Е 

00ЕCC4 ҿ ₴ 

01ЕCC4 ҿ ῇЇIC4 └ TI4 

10ЕCC4 ҿ ῇЇIC4 └ TI3 

11ЕCC4 ҿ ῇЇIC4 └
TRC 

ЕCC4S׃ ῗ ЃCC4E=0Є

  װ
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ᵣ   ᵣẅ  

7 OC3CE R/W 0x0 

₴ 3 ᶕ Е 

0ЕOC3REFҒ ETRF  

1Е └ ETRF Ї ꜠
OC3REF 

6:4 OC3M R/W 0x0 

₴ 3 Ї ӎ

OC3REFḪ ҿЕ 

000Е ₴ CCR3 CNT

Ғᴰ ₴ 

001ЕCCR3=CNT Ї OC3REF  

010ЕCCR3=CNT Ї OC3REF ᵤ 

011ЕCCR3=CNT Ї OC3REF 

100ЕOC3REF ҿᵤЃinactiveЄ 

101ЕOC3REF ҿ ЃactiveЄ 

110ЕPWM 1 ï ҏ Ї

OC3REF CNT<CCR3 Ї

∑ ᵤЖ Ґ ЇOC3REF

CNT>CCR3 ᵤЇ ∑  

111ЕPWM 2 ï ҏ Ї

OC3REF CNT<CCR3 ᵤЇ

∑ Ж Ґ ЇOC3REF

CNT>CCR3 Ї ∑ ᵤ 

3 OC3PE R/W 0x0 

₴ 3 ᶕ Е 

0ЕCCR3 preload ЇCCR3 װ

 ῇ 

1ЕCCR3 preload Ї CCR3

  ᵲ preload Ї

update event preload

Ὺ └ shadow Ҳ 

2 OC3FE R/W 0x0 

₴ 3 ᶕ Е 

0Еῗ ᶕ Їtrigger ῇҒᴰ

₴ 

1Е ᶕ Їtrigger ῇᴰ

OC3REF ҿ ẅ

₴Ї Ғ ╦ ‟ 

ꜗ ׃ ╦ ҿ PWM1

PWM2  

1:0 CC3S R/W 0x0 

/ 3 Е 

00ЕCC3 ҿ ₴ 

01ЕCC3 ҿ ῇЇIC3 └ TI3 

10ЕCC3 ҿ ῇЇIC3 └ TI4 

11ЕCC3 ҿ ῇЇIC3 └
TRC 

ЕCC3S׃ ῗ ЃCC3E=0Є

  װ

 

 ̧ ῇ  

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  
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ᵣ   ᵣẅ  

15:12 IC4F R/W 0x0 

ῇ 4 ɼ 

ӎ TI4 Е 

0000Е Їᶕ fDTS  

0001ЕfSAMPLING=fCK_INT, N=2 

0010ЕfSAMPLING=fCK_INT, N=4 

0011ЕfSAMPLING=fCK_INT, N=8 

0100ЕfSAMPLING=fDTS/2, N=6 

0101ЕfSAMPLING=fDTS/2, N=8 

0110ЕfSAMPLING=fDTS/4, N=6 

0111ЕfSAMPLING=fDTS/4, N=8 

1000ЕfSAMPLING=fDTS/8, N=6 

1001ЕfSAMPLING=fDTS/8, N=8 

1010ЕfSAMPLING=fDTS/16, N=5 

1011ЕfSAMPLING=fDTS/16, N=6 

1100ЕfSAMPLING=fDTS/16, N=8 

1101ЕfSAMPLING=fDTS/32, N=5 

1110ЕfSAMPLING=fDTS/32, N=6 

1111ЕfSAMPLING=fDTS/32, N=8 

11:10 IC4PSC R/W 0x0 

ῇ 4 ⅎ Е 

00Е ⅎ  

01Е 2үԐᴌ ῇ֥ ҅  

10Е 4үԐᴌ ῇ֥ ҅  

11Е 8үԐᴌ ῇ֥ ҅  

IC4PSC CC4E=0 ᵣ 

9:8 CC4S R/W 0x0 

/ 4 Е 

00ЕCC4 ҿ ₴ 

01ЕCC4 ҿ ῇЇIC4 └ TI4 

10ЕCC4 ҿ ῇЇIC4 └ TI3 

11ЕCC4 ҿ ῇЇIC4 └
TRC 

ЕCC4S׃ ῗ ЃCC4E=0Є

  װ

7:4 IC3F R/W 0x0 

ῇ 3 ɼ 

ӎ TI3 Е 

0000Е Їᶕ fDTS  

0001ЕfSAMPLING=fCK_INT, N=2 

0010ЕfSAMPLING=fCK_INT, N=4 

0011ЕfSAMPLING=fCK_INT, N=8 

0100ЕfSAMPLING=fDTS/2, N=6 

0101ЕfSAMPLING=fDTS/2, N=8 

0110ЕfSAMPLING=fDTS/4, N=6 

0111ЕfSAMPLING=fDTS/4, N=8 

1000ЕfSAMPLING=fDTS/8, N=6 

1001ЕfSAMPLING=fDTS/8, N=8 

1010ЕfSAMPLING=fDTS/16, N=5 

1011ЕfSAMPLING=fDTS/16, N=6 

1100ЕfSAMPLING=fDTS/16, N=8 

1101ЕfSAMPLING=fDTS/32, N=5 

1110ЕfSAMPLING=fDTS/32, N=6 

1111ЕfSAMPLING=fDTS/32, N=8 
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ᵣ   ᵣẅ  

3:2 IC3PSC R/W 0x0 

ῇ 3 ⅎ Е 

00Е ⅎ  

01Е 2үԐᴌ ῇ֥ ҅  

10Е 4үԐᴌ ῇ֥ ҅  

11Е 8үԐᴌ ῇ֥ ҅  

IC3PSC CC3E=0 ᵣ 

1:0 CC3S R/W 0x0 

/ 3 Е 

00ЕCC3 ҿ ₴ 

01ЕCC3 ҿ ῇЇIC3 └ TI3 

10ЕCC3 ҿ ῇЇIC3 └ TI4 

11ЕCC3 ҿ ῇЇIC3 └
TRC 

ЕCC3S׃ ῗ ЃCC3E=0Є

  װ

 

19.6.9 / ᶕ ЃTIM_CCERЄ 

ẘ Е0x20 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:14 RSV - - Ḧ  

13 CC4P R/W 0x0 

/ 4 ₴ Е 

CC4 ҿ ₴  

0ЕOC4ҿ OC4REF 

1ЕOC4ҿ OC4REF  

CC4 ҿ ῇ   

0Е ï IC4 ҏ  

1Е ï IC4 Ґ  

12 CC4E R/W 0x0 

/ 4 ₴ᶕ Е 

CC4 ҿ ₴  

0ЕOC4Ғ active 

1ЕOC4 active 

CC4 ҿ ῇ  

0Еῗ ꜗ  

1Еᶕ ꜗ  

11:10 RSV - - Ḧ  

9 CC3P R/W 0x0 

/ 3 ₴ Е 

CC3 ҿ ₴  

0ЕOC3ҿ OC3REF 

1ЕOC3ҿ OC3REF  

CC3 ҿ ῇ   

0Е ï IC3 ҏ  

1Е ï IC3 Ґ  
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ᵣ   ᵣẅ  

8 CC3E R/W 0x0 

/ 3 ₴ᶕ Е 

CC3 ҿ ₴  

0ЕOC3Ғ active 

1ЕOC3 active 

CC3 ҿ ῇ  

0Еῗ ꜗ  

1Еᶕ ꜗ  

7:6 RSV - - Ḧ  

5 CC2P R/W 0x0 

/ 2 ₴ Е 

CC2 ҿ ₴  

0ЕOC2ҿ OC2REF 

1ЕOC2ҿ OC2REF  

CC2 ҿ ῇ   

0Е ï IC2 ҏ  

1Е ï IC2 Ґ  

4 CC2E R/W 0x0 

/ 2 ₴ᶕ Е 

CC2 ҿ ₴  

0ЕOC2Ғ active 

1ЕOC2 active 

CC2 ҿ ῇ  

0Еῗ ꜗ  

1Еᶕ ꜗ  

3:2 RSV - - Ḧ  

1 CC1P R/W 0x0 

/ 1 ₴ Е 

CC1 ҿ ₴  

0ЕOC1ҿ OC1REF 

1ЕOC1ҿ OC1REF  

CC1 ҿ ῇ  

0Е ï IC1 ҏ  

1Е ï IC1 Ґ  

0 CC1E R/W 0x0 

/ 1 ₴ᶕ Е 

CC1 ҿ ₴  

0ЕOC1Ғ active 

1ЕOC1 active 

CC1 ҿ ῇ  

0Еῗ ꜗ  

1Еᶕ ꜗ  

 

19.6.10 ẅ ЃTIM_CNTЄ 

ẘ Е0x24 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CNT R/W 0x0 ẅ 
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19.6.11 ⅎ ЃTIM_PSCЄ 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 PSC R/W 0x0 

ЃCK_CNTЄ ⅎ ẅЕ 

fCK_CNT=fCK_PSC/(PSC[15:0]+1) 

҅ү preload Ї updateԐᴌ

ῚῪ ῇ shadow  

 

19.6.12 ꜠ ЃTIM_ARRЄ 

ẘ Е0x2C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 ARR R/W 0x0 

₴ ꜠ ẅЕ 

҅ү preload Ї updateԐᴌ

ῚῪ ῇ shadow  

 

 

19.6.13 / 1ЃTIM_CCR1Є 

ẘ Е0x34 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCR1 R/W 0x0 

/ 1 Е 

1 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC1 ₴ 

1 ҿ ῇЕ 

CCR1Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR1ҿ  

 

19.6.14 / 2ЃTIM_CCR2Є 

ẘ Е0x38 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:0 CCR2 R/W 0x0 

/ 2 Е 

2 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC2 ₴ 

2 ҿ ῇЕ 

CCR2Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR2ҿ  

 

19.6.15 / 3ЃTIM_CCR3Є 

ẘ Е0x3C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCR3 R/W 0x0 

/ 3 Е 

3 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC3 ₴ 

3 ҿ ῇЕ 

CCR3Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR3ҿ  

 

19.6.16 / 4ЃTIM_CCR4Є 

ẘ Е0x40 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CCR4 R/W 0x0 

/ 4 Е 

4 ҿ ₴Е 

҅ү preload ЇῚῪ ῇ

shadow ԓғ ֥

OC4 ₴ 

4 ҿ ῇЕ 

CCR4Ḧ ҅ ῇ Ԑᴌ

ẅЇ CCR4ҿ  

 

19.6.17 DMA ┼ ЃTIM_DCRЄ 

ẘ Е0x48 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:13 RSV - - Ḧ  

12:8 DBL R/W 0x0 

DMA Burst ɼ 

TIM_DMAR   burst 

DMA ᵲЇburst ҿ 1~18Е 

00000Е =1 

00001Е =2 

00010Е =3 

éé 

10001Е =18 

ῚלЕ ẅЇ  ῇ 

7:5 RSV - - Ḧ  

4:0 DBA R/W 0x0 

DMA Ї ӎ ẘ

Е 

00000ЕTIM_CR1 

00001ЕTIM_CR2 

00010ЕTIM_SMCR 

éé 

Е DBA+DBL ₴ԋ TIM

Ї∑ burstᴶ └ TIM

꜠Ẩ Ї burst ᴰ ɼ 

 

19.6.18 DMA ЃTIM_DMARЄ 

ẘ Е0x4C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 DMAR R/W 0x0 

DMA burst Е 

ᶕ DMA burstᴶ Ї DMA

└ TIM_DMARЇ

ᴰ TIM_DCRҲ Ї

TIMᴰ DBL ẅ֥ DMA  

19.7 ᶕ  

19.7.1  

1. RCM Ҳᶕ TIMx ɼ 

2. TIM_CR1[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 

4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. TIM_CR1[2]ҿ1Ї ׃ ҏ ₴ Ґ ₴ᴰ֥ updateҲ DMA ɼ 
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7. TIM_CR1[1]ҿ0Їᶕ updateԐᴌɼ 

8. TIM_EGR[0]ҿ 1Ї ᴌ ᵣ TIM_EGR[0]ᴰ √ shadow Ї

ⅎ ɼ 

9. TIM_CR1[0]ҿ1Їᶕ ɼ 

10. TIM_DIER[0]ҿ1Їᾡ UpdateԐᴌҲ ɼ 

19.7.2 PWM  

1. GPIO ЇRCM Ҳᶕ TIMx ɼ 

2. TIM_CR1[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 

4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. ₴ TIM_CCMRx[1:0/9:8]ҿ0Ї xҿ ₴ɼ 

7. TIM_CCMRx[6:4/14:12]Ї ҿPWM 1//2ɼ 

8. TIM_CCER[1/5/9/13]Ї ₴ ɼ 

9. TIM_CCER[0/4/8/12]ҿ1Ї x ₴ᶕ ɼ 

10. TIM_CR1[2]ҿ1Ї ׃ ҏ ₴ Ґ ₴ᴰ֥ updateҲ DMA ɼ 

11. TIM_CR1[1]ҿ0Їᶕ updateԐᴌɼ 

12. TIM_EGR[0]ҿ 1Ї ᴌ ᵣ TIM_EGR[0]ᴰ √ shadow Ї

ⅎ ɼ 

13. TIM_CR1[0]ҿ1Їᶕ ɼ 

14. TIM_DIER[0]ҿ1Їᾡ UpdateԐᴌҲ ɼ 

15. TIM_CCRx[31:0]Ї x ẅɼ 

19.7.3 ῇ  

1. GPIO ЇRCM Ҳᶕ TIMx ɼ 

2. TIM_CR1[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 

4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. TIM_CCMRx[1:0/9:8]Ї CCx ҿ ῇЇ ɼ 

7. TIM_CCER[1/5/9/13]Ї ɼ 

8. TIM_CCMRx[7:4/15:12]Ї Ї҅ ҿ0 ɼ 
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9. TIM_CCMRx[3:2/11:10]Ї ῇ ⅎ ɼ 

10. TIM_CCER[0/4/8/12]ҿ1Їᶕ ꜗ ɼ 

11. TIM_EGR[0]ҿ 1Ї ᴌ ᵣ TIM_EGR[0]ᴰ √ shadow Ї

ⅎ ɼ 

12. TIM_CR1[0]ҿ1Їᶕ ɼ 

13. TIM_DIER[1/2/3/4]ҿ1Їᾡ x Ҳ ɼ 

19.7.4  

1. GPIO ЇRCM Ҳᶕ TIMx ɼ 

2. TIM_CR[4]Ї ɼ 

3. TIM_CR1[7]ҿ1Їᶕ Auto-reloadɼ 

4. TIM_PSC[15:0]Ї ⅎ ẅɼ 

5. TIM_ARR[31:0]Ї ꜠ ẅɼ 

6. TIM_CCMR1[1:0]ҿ1Ї CC1 ҿ ῇЇIC1 └TI1ɼ 

7. TIM_CCMR1[9:8]ҿ1Ї CC2 ҿ ῇЇIC2 └TI2ɼ 

8. TIM_CCER[1]Ї ɼ 

9. TIM_CCER[5]Ї ɼ 

10. TIM_CCMR1[7:4]Ї Ї҅ ҿ0 ɼ 

11. TIM_CCMR1[15:12]Ї Ї҅ ҿ0 ɼ 

12. TIM_SMCR[2:0]Ї Encoder1/2/3ɼ 

13. TIM_CCER[0]ҿ1Їᶕ 1 ꜗ ɼ 

14. TIM_CCER[4]ҿ1Їᶕ 2 ꜗ ɼ 

15. TIM_EGR[0]ҿ 1Ї ᴌ ᵣ TIM_EGR[0]ᴰ √ shadow Ї

ⅎ ɼ 

16. TIM_CR1[0]ҿ1Їᶕ ɼ 

17. TIM_DIER[1]ҿ1Їᾡ 1 Ҳ ɼ 

19.7.5 DMA  

ῇ ҐЇTIMx ẅ DMAJ └SRAMЕ 

1. ῇ Ҳ ᴌ ᵣTIM_EGR[0]ᶕ ╦Ї ᾥװҐ ɼ 

2. TIM_DCR[12:8]Ї DMA Burstɼ 

3. TIM_DCR[4:0]Ї DMA Ї̔ /

ɼ 
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4. TIM_DIER[9/10/11/12]ҿ1Їᾡ CCx DMAɼ 

5. TIM_CR2[3]ҿ0Ї CCxԐᴌ ֥ CCxDMA ɼ 

6. DMA ┼ 11 ɼ 

7. DMAJ Ї ЇDMA ẅᴶ└SRAMҲɼ 

 

₴ ҐЇSRAMҲ ẅ DMAJ └TIMx Е 

1. PWM Ҳ ᴌ ᵣTIM_EGR[0]ᶕ ╦Ї ᾥװҐ ɼ 

2. TIM_DCR[12:8]Ї DMA Burstɼ 

3. TIM_DCR[4:0]Ї DMA Ї̔ /

ɼ 

4. TIM_DIER[9/10/11/12]ҿ1Їᾡ CCx DMAɼ 

5. TIM_CR2[3]ҿ0Ї CCxԐᴌ ֥ CCxDMA ɼ 

6. DMA ┼ 11 ɼ 

7. DMAJ Ї ẅ ԓ ẅ ЇDMA SRAMҲ ẅᴶ└ ɼ 
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20 ЃTIM5 & TIM6Є 

20.1  

҅ү32bit꜠ ҅ү ⅎ ɼ  

20.2 Ӏ  

 ̧ 32bitҏ ꜠  

 ̧ 16bit ⅎ Ї ⅎ  

 ̧ ҐԐᴌװ ֥ Ҳ  

ü ₴Ї √ Ѓ ᴌ ᴌtriggerЄ 

20.3 ꜗ  

20.3.1 ᾣ 

ᾣ ҅ү32r ꜠ ɼ װ 16r ⅎ

ⅎ └ɼ 

ɻ ꜠ ⅎ װ ᴌ   Ї ᶕ Ӥ

ɼ 

ᾣ Ґ Е 

 ̧ ЃTIM_CNTЄ 

 ̧ ⅎ ЃTIM_PSCЄ 

 ̧ ꜠ ЃTIM_ARRЄ 

ARR ꜗ Ї ꜗ ARPEЃAuto Reload Preload EnableЄ ┼ɼ

ARPE=0Ї ARR  ῇЇ ῇ ᴶῇ└ Ж ARPE=1Ї

ARR  ῇ update eventЃTIM_CNTҏ ₴ Ґ ₴Є Їᴶ └

ɼ ᴌӤ װ ᵲӀ꜠ ARR ЃUEVЄɼ 

TIM_CNTᵲ TIM_PSC֥ ⅎ ꜠Ї ᶕ ЃCENЄ

ᵣ ЇCNT ɼ CNT=ARRЇ Ї update eventɼ 

TIM_PSC̔ү ⅎ Ї 1~65536ⅎ ɼPSC Ї

 PSC Ғ   Ї update event└ Ї ᴰהPSC
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ɼ CNT ҲЇ ᴌ װ  PSCЇ ⅎ Ґ҅ Ԑᴌ

ɼ 

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

 

 20-1Е ⅎ 1ה ҿ2  

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

 

 20-2Е ⅎ 1ה ҿ4  
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20.3.2 ᵲ  

ҏ ɼ 

ҲЇ ᶕ 0ה Ї └CNT=ARRЇ֥ ₴ԐᴌЇ 0ה

ɼ 

ᶕ ԋ ꜗ Ї∑ RCR ӎ ҏ ЃRCR+1ЄЇ ᴰ

֥ ₴Ԑᴌɼ 

ᴌ װ UG update eventЇ CNT ⅎ ꜠ ɼ

UG UIFЃUpdate Interrupt FlagЄҲ ᵣ URS ” ɼ 

UDIS װ update eventЇ װ ᾭ preloadҲ ẅ └

ᵲ Ҳɼ 

update eventЇװҐ Ї ҙUIFᵣЕ 

 ̧ ARR ҿTIM_ARRῪ  

 ̧ PSC ҿTIM_PSCῪ  

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

 

 20-3Е ҏ ЇῪ Ғⅎ  
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CK_PSC

CEN

CK_CNT

E9 EA EC 00CNT 01 02 03 04

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 20-4Е ҏ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

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

FAAuto - reload register EC

Write a new value in TIM_ARR

Auto - reload shadow 
register FA EC

Counter overflow

Update event 
(UEV)

Update interrupt 
flag (UIF)

 

 20-5ЕARPE=0ЃTIM_ARR Є Ԑᴌ 
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CK_PSC

CEN

CK_CNT

F5 F6 F7 F8 F9 FA 00CNT 01 02 03 04 05 06 07 08 09

FA EC

Write a new value in TIM_ARR

FA EC

Auto - reload register

Auto - reload shadow 
register

Counter overflow

Update event (UEV)

Update interrupt flag 
(UIF)

 

 20-6ЕARPE=1ЃTIM_ARR Є Ԑᴌ 

20.3.3 Preload 

 ̧ ꜗҐװ preloadꜗ Е 

ü ꜠ TIM_ARR 

ü ⅎ TIM_PSCЃҒ ῗ preloadꜗ Є 

ü ┼ TIM_CCR 

ü CCxECCxNE┼  

ü OCxM┼  

ҏװ Ї ԋPSCӐ Ї װ ᴌ ᶕ preloadꜗ ɼ 

 ̧ Ί preloadꜗ Ї ҩ ᵩЕ 

ü Shadow registerЃ ЄЕ ᶕ  

ü Preload registerЃ ЄЕ ᴌ װ  

 ̧ preloadЇΊ preloadꜗ ҐЕ 

ü Preload װ ᴌ ɻ   

ü Shadow ғPreload  

 ̧ ᶕ ԋpreloadЇ∑Е 
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ü ᴌ ᵲ preload 

ü update eventЇ preloadῪ └ shadow  

20.3.4 ᵲ  

ᶕװ Ґ ᵲЕ 

Timerx_clkððῪ  

20.3.4.1 Ὺ  

Ὺ ҐЇ ה ЃSMS=000ЄЇCENɻDIRɻUG ᵣ ᴌ ┼ɼ 

ᴌ ᵲUG ЇupdateḪ CLK_PSC Ї ẅ √ ɼ 

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

 

 20-7ЕῪ Ї ⅎ ҿ1 

20.3.5 Debug  

CPU ῇdebug Ї Ẩװ ᵲЇῚ ҿ Ҳ

ӎɼ 

Debug Ẩ ЇῚ ₴ᴰ ЃMOE ЄЇ Ї ₴

Ḫ װ forceinactiveGPIO ┼ɼ 

20.4  

TIM5 Е0x4600_B000 

TIM6 Е0x4600_B400 

∆ ҐЕ 
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 20-1ЕTIM5 & TIM6∆  

ẘ    

0x00 TIM_CR1 ┼ 1 

0x04 TIM_CR2 ┼ 2 

0x0C TIM_DIER DMA Ҳ ᶕ  

0x10 TIM_SR  

0x14 TIM_EGR Ԑᴌ֥  

0x24 TIM_CNT ẅ  

0x28 TIM_PSC ⅎ  

0x2C TIM_ARR ꜠  

 

Ґװ ב ɼ 

20.4.1 ┼ 1 (TIM_CR1) 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7 APRE R/W 0x0 

Auto-reload ᶕ Е 

0ЕARR Ғᶕ preload 

1ЕARR ᶕ preload 

6:4 RSV - - Ḧ  

3 OPM R/W 0x0 

“ ₴ Е 

0ЕUpdate Event ҒẨ  

1ЕUpdate Event Ẩ Ѓ ꜠

CENЄ 

2 URS R/W 0x0 

Е 

0ЕװҐԐᴌ ֥ updateҲ DMA

 

 ̧ ҏ ₴ Ґ ₴ 

 ̧ ᴌ ᵣ UG  

 ̧ ה ┼ ֥ update 

1Е׃ ҏ ₴ Ґ ₴ᴰ֥ update

Ҳ DMA  

1 UDIS R/W 0x0 

updateЕ 

0Еᶕ updateԐᴌЖװҐԐᴌ ֥

updateԐᴌ 

 ̧ ҏ ₴ Ґ ₴ 

 ̧ ᴌ ᵣ UG  

1Е updateԐᴌЇҒ shadow

ɼ UG ᵣ ה ┼ └ ᴌ

reset √ ⅎ ɼ 
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ᵣ   ᵣẅ  

0 CEN R/W 0x0 

ᶕ Е 

0Е ῗ  

1Е ᶕ  

Е װ ꜠ ᵣ CEN 

 

20.4.2 ┼ 2ЃTIM_CR2Є 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:7 RSV - - Ḧ  

6:4 MMS R/W 0x0 

Ӏ Ї TRGO Е 

000Е ᵣЕEGR Ҳ UGᵣ֥
TRGO 

001Еᶕ ЕTRGO ᶕ Ḫ ֥

Ї CENᵣ  

010Е Е Ԑᴌ֥ TRGO 

011Е “Е ῇ Ԑ

ᴌЇᶕ CC1F 1 Ї֥ TRGO 

100Е ЕOC1REF֥ TRGO 

101Е ЕOC2REF֥ TRGO 

110Е ЕOC3REF֥ TRGO 

111Е ЕOC4REF֥ TRGO 

3:0 RSV - - Ḧ  

 

20.4.3 DMA Ҳ ᶕ ЃTIM_DIERЄ 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:9 RSV - - Ḧ  

8 UDE R/W 0x0 

Update Event DMA ᶕ Е 

0ЕUpdate Event Ї ֥ DMA

 

1ЕUpdate Event Їᾡ ֥ DMA

 

7:1 RSV - - Ḧ  

0 UIE R/W 0x0 

UpdateԐᴌҲ ᶕ Е 

0Е UpdateԐᴌҲ  

1Еᾡ UpdateԐᴌҲ  
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20.4.4 ЃTIM_SRЄ 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 UIF R/W0C 0x0 

UpdateԐᴌҲ Ї ᴌ ᵣЇ ᴌ  0

ɼ 

ҐԐᴌװ ЇUIF ᵣЇ

shadow Е 

 ̧ =0Ї ҙ UDIS=0 ‟

ҐЇ ₴ 

 ̧ URS=0ҙ UDIS=0 ‟ҐЇ ᴌ

ᵣ UG √  

 ̧ URS=0ҙ UDIS=0 ‟ҐЇ Ԑ

ᴌ√  

 

20.4.5 Ԑᴌ֥ ЃTIM_EGRЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 UG W 0x0 

ᴌ UpdateԐᴌЇ ᴌ ᵣ ֥

UpdateԐᴌЇ ᴌ ꜠  

ᴌ ᵣ UG ᴰ √

shadow Ї ⅎ ɼ 

 

20.4.6 ẅ ЃTIM_CNTЄ 

ẘ Е0x24 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CNT R/W 0x0 ẅ 

 

20.4.7 ⅎ ЃTIM_PSCЄ 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 PSC R/W 0x0 

ЃCK_CNTЄ ⅎ ẅЕ 

fCK_CNT=fCK_PSC/(PSC[15:0]+1) 

҅ү preload Ї updateԐᴌ

ῚῪ ῇ shadow  

 

20.4.8 ꜠ ЃTIM_ARRЄ 

ẘ Е0x2C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 ARR R/W 0x0 

₴ ꜠ ẅЕ 

҅ү preload Ї updateԐᴌ

ῚῪ ῇ shadow  

 

20.5 ᶕ  

20.5.1 ꜠  

1. RCM Ҳᶕ TIMx ɼ 

2. TIM_ARR[31:0]Ї ꜠ ẅɼ 

3. TIM_PSC[15:0]Ї ⅎ ẅɼ 

4. TIM_EGR[0]ҿ1Ї֥ ᴌUpdateԐᴌ shadow ɼ 

5. TIM_SR[0]ҿ0Ї UpdateԐᴌҲ ɼ 

6. TIM_CR1[0]ҿ 1Їᶕ ɼ
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21 ᵤꜗ / ЃLPTIMЄ 

21.1  

LPTIM Always-On Ґ 16r ᵤꜗ / ɼ

ᵲ ЇLPTIM ᵤꜗ ҐḦ Ї ҙ ɼLPTIMװ Ὺ

ᴌҐ ᵤꜗ Ґ “ ꜗ ɼ Їғ ῇ Ḫ Ї װ

ᵤꜗ ꜗ ɼ  

2үLPTIM(LPTIM0/LPTIM1)ɼLPTIM 0/1sleepɻstopҐЇ װ Ҳ

ɼ ῇStandby0ЇLPTIM0 ₴Ҳ ɻ Ҳ ɻ “ Ҳ װ

ЃLPTIM0֥ Ҳ Ї standby0Єɼהװ LPTIM1 standby0Ґ Ὺ

₴Ҳ Ҳ Ї “Ҳ Ғ װ ɼ 

21.2 Ӏ  

 ̧ 16r  

 ̧ 3r ⅎ Ї8 ⅎ Ѓ1ɻ2ɻ4ɻ8ɻ16ɻ32ɻ64ɻ128Є 

 ̧ ᵲ Е 

ü Ὺ ЕLSCLKЃRCL XTLЄɻCLK1HZɻAPB0 ЃPCLK0Є 

ü ЕLPTIMx_IN 

 ̧ 16r  

 ̧ 16r  

 ̧ ᴌ/ᴌ  

 ̧ ῇ  

 ̧ “  

 ̧ ᵤꜗ  

 ̧  

 ̧ 16r PWM 
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21.3  

  

 21-1Е  

21.4  

 21-1ЕLPTIM  

ꜗ    ꜗ  

LPTIM0_IN PC0 Input 
LPTimerḪ ῇЃ ԓ “

Є 

LPTIM0_TRIG PC3 Input LPTimerῇЃ ῇ Є 

LPTIM0_OUT PC1 Output LPTimerḪ ₴ЃPWM) 

LPTIM1_IN PD10 Input 
LPTimerḪ ῇЃ ԓ “

Є 

LPTIM1_TRIG PD11 Input LPTimerῇЃ ῇ Є 

LPTIM1_OUT PE4 Output LPTimerḪ ₴ЃPWM) 

Е ЃStandby0 ModeЄЇLPTIM0װ PC0ɻPC3 ɼLPTIM1Ὺ

ЇҒ PD10/PD11 ɼ 

21.5 ꜗ  

21.5.1  

LPTIM ᶕװ Ὺ ᵲЇᶕ ҩү Ї

ᵲɼ 



UM324xF ῳ  ᵤꜗ / ЃLPTIMЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  287 

21.5.2 Trigger“  

ᶕ Ὺ ᵲЇ ῇ TriggerḪ Ї װ TriggerḪ ҏ ɻҐ ɻ

ɼ “ └ ẅ ₴ Ї Ҳ ᵣᴰ 1ɼᶕ ╦ ҩү

ɼ 

21.5.3 “  

ᶕ ῇ “ᵲҿ ᵲ Ї ҿҏ Ґ Їᶕ ᵲ

ɼ 

21.5.4 Timeout 

ᶕ Ὺ ᵲЇ ῇ TriggerḪ ɼ └ TriggerḪ

꜠ Ї ꜠ └ TriggerḪ ∑ ɼ ₴╦ └

TriggerḪ Ї∑֥ ₴Ҳ Ẩ Ї ᶕ ɼᶕ ҩү ɼ 

21.5.5  

LPTIM ҩ Е 

Е ᶕ Ḧ Ї └ ῗ ҿ ɼ └ ẅ └ 0

Ї ֥ ₴Ҳ ɼ 

Е └ ẅ └ 0Ї ꜠Ẩ Ї֥ ₴Ҳ ɼ ԓ

₴Ḫ Lptenᶕ Ḫ ᵣԓҒ Їῗ ᶕ Ḫ ᵣ ɼ 

21.5.6  

LPTIM װ ῇ triggerḪ ᶕ ЇӤ װ ᴌ ᶕ ɼ Timeout

ҐЇ ҅ү ῇ ꜠ Ї Ḫ ɼ

└ ẅӐ╦ Ḫ └ Ї∑֥ Ҳ Ї MCUɼ 

ῇ triggerḪ װ Ї triggerḪ ҿ ҅ү ῇЇ

≡” 2ү ɼ 

21.5.7 16r PWM 

ᶕ PWM LPTIMה 0x0000 Ї ẅ ԓ ẅ ₴ Ї ẅ ԓ

ẅ ₴ ᵤЖPWM ẅ ” Ї ẅ ” ɼ 
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21.6  

LPTIM0 Е0x40B0_9000 

LPTIM1 Е0x40B0_A000 

∆ ҐЕ 

 21-2ЕLPTIM ∆  

ẘ    

0x00 LPTIM_CFG  

0x04 LPTIM_CNT ẅ  

0x08 LPTIM_CMP ẅ  

0x0C LPTIM_TARGET ẅ  

0x10 LPTIM_IE Ҳ ᶕ  

0x14 LPTIM_IF Ҳ  

0x18 LPTIM_CTRL ┼  

 

Ґװ ב ɼ 

21.6.1  (LPTIM_CFG) 

ẘ Е0x00 

ᵣẅЕ0x0000 0200 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15 FLTEN R/W 0x0 

Ḫ ᶕ Е 

ᶕ Ї ԓ2ү

Ḫ  

0Е ꜗ  

1Е ꜗ  

14:13 RSV - - Ḧ  

12:10 DIVSEL R/W 0x0 

ⅎ Е 

000Е1ⅎ  

001Е2ⅎ  

010Е4ⅎ  

011Е8ⅎ  

100Е16ⅎ  

101Е32ⅎ  

110Е64ⅎ  

111Е128ⅎ  
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ᵣ   ᵣẅ  

9:8 CLKSEL R/W 0x2 

Е 

00Е LSCLKЃ ᵤ RCL

XTLЄᵲҿ  

01Е RCLPЃCLK_1HzЄᵲҿ  

10Е LPTIMPCLKᵲҿ  

11Е LPTIMЃ SYSCFG->SYSCTRL1[11]

CLK_1HzЄᵲҿ  

7 EDGESEL R/W 0x0 

LPTIM ῇ Е 

0ЕLPTIM ҏ  

1ЕLPTIM Ґ  

6:5 TRIGCFG R/W 0x0 

Е 

00Е ῇḪ ҏ trigger 

01Е ῇḪ Ґ trigger 

10/11Е ῇḪ ҏ Ґ trigger 

4 POLARITY R/W 0x0 

ⅎ Е 

0Е Ї ҅ ẅ= ẅ ֥

₴ ҏ  

1Е Ї ҅ ẅ= ẅ ֥

₴ Ґ  

3 PWM R/W 0x0 

┼ Е 

0Е ₴  

1ЕPWM ₴  

2 MODE R/W 0x0 

Е 

0Е Е Ḧ Ї

└ ῗ ҿ ɼ └ ẅ └0

Ї ֥ ₴Ҳ ɼ 

1Е Е └

ẅ └0Ї ꜠Ẩ Ї֥ ₴Ҳ ɼ 

1:0 TMODE R/W 0x0 

ᵲ Е 

00Е ₴  

01ЕTrigger“  

10Е “  

11ЕTimeout 

 

21.6.2 ẅ  (LPTIM_CNT) 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 CNT R 0x0 ẅ 
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21.6.3 ẅ  (LPTIM_CMP) 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 CMP R/W 0x0 ẅ 

 

21.6.4 ẅ  (LPTIM_TARGET) 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 TARGET R/W 0x0 ẅ 

 

21.6.5 Ҳ ᶕ  (LPTIM_IE) 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:3 RSV - - Ḧ  

2 TRIGIE R/W 0x0 

└ Ҳ ᶕ ᵣЕ 

1Е └ Ҳ ᶕ  

0Е └ Ҳ  

1 OVIE R/W 0x0 

₴Ҳ ᶕ ᵣЕ 

1Е ₴Ҳ ᶕ  

0Е ₴Ҳ  

0 COMPIE R/W 0x0 

Ҳ ᶕ ᵣЕ 

1Е ẅ ẅ Ҳ ᶕ  

0Е ẅ ẅ Ҳ  

 

21.6.6 Ҳ  (LPTIM_IF) 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:3 RSV - - Ḧ  

2 TRIGIF R/W1C 0x0 

└ Ҳ ᵣЕ 

1Е └ Ҳ ֥  

0Е Ҳ ֥  

1 OVIF R/W1C 0x0 

₴Ҳ ᵣЕ 

1Е ₴Ҳ ֥  

0Е Ҳ ֥  

0 COMPIF R/W1C 0x0 

Ҳ ᵣЕ 

1Е ẅ ẅ Ҳ ֥  

0Е Ҳ ֥  

 

21.6.7 ┼  (LPTIM_CTRL) 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 LPTEN R/W 0x0 

LPTIMᶕ ᵣЕ 

1Еᶕ  

0Е  

21.7 ᶕ  

21.7.1 ᶕ LPTIM  

1.   0xABCD└ PMU_CPR Їᶕ PMU   ᵲɼ 

2. PMU_FCCR[3:2]Їᶕ LPTIM0/1 ┼ ɼ 

3. PMU_FRCR[3:2]Ї LPTIM0/1 ┼ ᵣɼ 

4.   0x459E└ PMU_CPR Ї PMU   ᵲɼ 

21.7.2 LPTIM  

1. ᶕ LPTIMɼ 

2. LPTIM_CFGЇ 0 ɼ 

3. LPTIM_CFG[12:10]ⅎ Ї LPTIM_CFG [9:8]LPTIM Ї

LPTIM_CFG [2]LPTIM Ї LPTIM_CFG [1:0]LPTIMᵲ Ѓ

₴ Єɼ 

4. LPTIM_TARGET[15:0]Ї ẅɼ 
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5. LPTIM_IE[1]Їᶕ LPTIM₴Ҳ ɼ 

6. LPTIM_CTRL[0]Їᶕ LPTIMɼ 

21.7.3 LPTIM PWM₴ 

1. ᶕ LPTIM ɼ 

2. LPTIM_OUT Їᶕ Ὶ Ὶꜗ ҿLPTIM_OUTɼ 

3. LPTIM_CFGЇ 0 ɼ 

4. LPTIM_CFG[12:10]ⅎ Ї LPTIM_CFG [9:8]LPTIM Ї

LPTIM_CFG [2]LPTIM Ї LPTIM_CFG [1:0]LPTIMᵲ Ѓ

₴ Є, PWMr ┼ ҿPWM ₴ ɼ 

5. LPTIM_CMP[15:0]Ї ẅɼ 

6. LPTIM_TARGET[15:0]Ї ẅɼ 

7. LPTIM_IE[0]Їᶕ LPTIM Ҳ ɼ 

8. LPTIM_CTRL[0]Їᶕ LPTIMɼ 

21.7.4 LPTIM Ҳ  

1. ᶕ LPTIM ɼ 

2. LPTIM_TRIGGERЇᶕ Ὶ Ὶꜗ ҿLPTIM_TRIGGERɼ 

3. LPTIM_CFGЇ 0 ɼ 

4. LPTIM_CFG[12:10]ⅎ Ї LPTIM_CFG [9:8]LPTIM Ї

LPTIM_CFG [2]LPTIM Ї LPTIM_CFG [1:0]LPTIMᵲ ЃTrigger“

Є, TRIGCFGᵣ Ḫ Ї FLTENr 1Ї Ḫ

ᶕ ɼ 

5. LPTIM_TARGET[15:0]Ї ẅɼ 

6. LPTIM_IE[2Їᶕ LPTIMҲ ɼ 

7. LPTIM_CTRL[0]Їᶕ LPTIMɼ 

21.7.5 LPTIM Timeout 

1. ᶕ LPTIM ɼ 

2. LPTIM_TRIGGERЇᶕ Ὶ Ὶꜗ ҿLPTIM_TRIGGERɼ 

3. LPTIM_CFGЇ 0 ɼ 

4. LPTIM_CFG[12:10]ⅎ Ї LPTIM_CFG [9:8]LPTIM Ї

LPTIM_CFG [2]LPTIM Ї LPTIM_CFG [1:0]LPTIMᵲ ЃTIMEOUT
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Є, TRIGCFGᵣ Ḫ Ї FLTENr 1Ї Ḫ ᶕ ɼ 

5. LPTIM_TARGETЇ ẅɼ 

6. LPTIM_IE OVIErЇᶕ LPTIM₴Ҳ ɼ 

7. LPTIM_CTRL LPTENrЇᶕ LPTIMɼ 

21.7.6 LPTIM ₴Ҳ  

1. ᶕ LPTIM ɼ 

2. LPTIM_IN Їᶕ Ὶ Ὶꜗ ҿLPTIM_INɼ 

3. LPTIM_CFGЇ 0 ɼ 

4. LPTIM_CFG CLKSELɻDIVSELɻTMODErЇ LPTIM ЃCLKSEL

ᵣ ҿ11ЄЇ ⅎ LPTIMᵲ Ѓ “ ЄЇ EDGESELᵣЇ

ɼ 

5. LPTIM_TARGET[15:0]Ї ẅɼ 

6. LPTIM_IE[1]Їᶕ LPTIM₴Ҳ ɼ 

7. LPTIM_CTRL[0]Їᶕ LPTIMɼ 
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22 ЃIWDTЄ 

22.1  

└ ẅ Ṣ ֥װ Ғ Ҳ ᵣɼ ԓ ᴌ

ԓ ṢЇᶕ װ ┼

ɼ 

22.2 Ӏ  

 ̧ 32r ⁯ ҙ  

 ̧ ᶕ  

 ̧ Ҳ Ҳ  

 ̧ ᴌ Ḧ  

 ̧ ᴌ ꜠ꜗ ЕIWDT ┼ Ҳ ᵣᶕ /  

22.3  

IWDT Е0x40B0_6000 

∆ ҐЕ 

 22-1Е (IWDT)  

ẘ    

0x00 IWDT_LOAD  

0x04 IWDT_CNT  

0x08 IWDT_CTRL ┼  

0x0C IWDT_CLR  

0x10 IWDT_INTRAW Ҳ  

0x14 IWDT_MINTS Ҳ  

0x18 IWDT_STALL ⅎ  

0x1C IWDT_LOCK  

 

Ґװ ב ɼ 

22.3.1  (IWDT_LOAD) 

ẘ Е0x00 

ᵣẅЕ0x0000 3FFF 
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ᵣ   ᵣẅ  

31:0 LOAD R/W 0x0000 3FFF IWDOG√ ẅ 

22.3.2  (IWDT_CNT) 

ẘ Е0x04 

ᵣẅЕ0x0000 3FFF 

ᵣ   ᵣẅ  

31:0 CNT R 0x0000 3FFF 

IWDOGῪ Cnt ẅɼ

32768 HzЇ∑ ₴

0.5sɼ 

22.3.3 ┼  (IWDT_CTRL) 

ẘ Е0x08 

ᵣẅЕ0x8000 0004 

ᵣ   ᵣẅ  

31 WRC R 0x1 

IWDTꜘ ẅ  IWDT_CTRL

ɼ IWDT_LOADIWDT_CT

RL   ᵲ Ї ᵣ ᴰ

҅ Ѓ3ï4үҒⅎ IWDTCLK

Є Е 

0Е ҿד  

1Е ᵣ  

30:3 RSV - - Ḧ  

2 RST_MODE R/W 0x1 

IWDT₴ ᵣ Ѓ ᶕ Ҳ

‟ҐЄЕ 

0Е ₴ ᵣ ҩ  

1Е ₴ ᵣ ҅  

1 RSTEN R/W 0x0 

IWDT ₴ ᵣᶕ Е 

0ЕҒᶕ ₴ ᵣꜗ  

1Еᶕ ₴ ᵣꜗ  

0 INTEN R/W 0x0 

IWDTҲ ᶕ Е 

0ЕҒᶕ Ҳ  

1Еᶕ Ҳ  

Е ₴Ҳ ᴮᾨ ₴ ᵣᴮᾨ

 

 

Е  

Rst_mode ҿ0 Ї ᶕ Ҳ ‟ҐЇ ₴ ᵣ ҩ ɼ 

1. ҅ ₴╦ ЃIWDT_LOADЄЇ∑ᴰ ҩ ЇӐ

҅ ₴╦ ЃIWDT_LOADЄЇ∑ᴰ ҩ Ж ҅ ҅

₴ ЃIWDT_LOADЄЇ∑Ӑ ЃIWDT_LOADЄ ᴰ
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ᵣ ₴ ҅ ɼ 

2. ҅ ₴ ЃIWDT_LOADЄЇ∑ Ӑ ₴╦

ЃIWDT_LOADЄЇ ᴰ ҅ ₴ɼ 

22.3.4  (IWDT_CLR) 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 CLR_CARRY W 0x0 

 ῇᴑᵫẅЇ IWDT

₴ Їה Ҳ ᵣЇ

ᴰ IWDT_LOADẅ═

└ IWDT_CNTЃ ԓ

҅ ꜠ᵲЄɼ 

22.3.5 Ҳ  (IWDT_INTRAW) 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ    ᵣẅ  

31:1 RSV - - Ḧ  

0 INTRAW R 0x0 

Ҳ Ї Ҳ ᶕ Е 

0ЕIWDTῪ ₴ 

1ЕIWDTῪ ₴ 

22.3.6 Ҳ  (IWDT_MINTS) 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ     ᵣẅ  

31:1 RSV - - Ḧ  

0 INTMS R 0x0 

IWDTҲ ᵣЕ 

0ЕIWDT֥ Ҳ  

1ЕIWDT֥ Ҳ  

22.3.7 ⅎ  (IWDT_STALL) 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 
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ᵣ      ᵣẅ  

31:16 CLK_DIV R/W 0x0 

IWDT ⅎ ẅЕ 

0x0ЕҒⅎ  

0x1Е2ⅎ  

0x2Е3ⅎ  

é. 

0xFFFFЕ0xFFFF + 1ⅎ  

15:9 RSV - - Ḧ  

8 STALL R/W 0x0 

IWDT ԓHALT Ғ ꜗ ᶕ

ᵣЕ 

0ЕҒᶕ HALT Ẩ ᵲꜗ  

1Еᶕ HALT Ẩ ᵲꜗ  

7:0 RSV - - Ḧ  

 

22.3.8  (IWDT_LOCK) 

ẘ Е0x1C 

ᵣẅЕ0x0000 0000 

ᵣ     ᵣẅ  

31:0 LOCK R/W 0x0 

IWDT LOCKꜗ ᶕ ɼ Ғ ɼ 

ᶕ LOCKꜗ Ї

WDT Ғ  ɼ  

  0x1ACCE551װ ᴑ ẅЇᶕ

IWDT LOCKꜗ Ї  

0x1ACCE551 LOCKꜗ ɼ

Ї 1 Ї 0

ɼ 

22.4 ᶕ  

22.4.1 ᶕ IWDT  

1.  0xABCD└PMU_CPR Їᶕ PMU   ᵲɼ 

2. PMU_FCCR[1]Їᶕ IWDT┼ ɼ 

3. PMU_FRCR[1]Ї IWDT┼ ᵣɼ 

4.  0x459E└PMU_CPR Ї PMU   ᵲɼ 

22.4.2 IWDT ẅ  

1.  0x1ACCE551└IWDT_LOCKЇ IWDT ɼ 

2. IWDT_LOAD[31:0]Ї IWDT ẅɼ 
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3. IWDT_CTRL[31]ᵣЇ ᵣ ɼ 

4.   0x1ACCE551װ ᴑ ẅ└IWDT_LOCKЇ IWDT ɼ 

22.4.3 IWDT ₴Ҳ  

1. ᶕ IWDT ɼ 

2.  0x1ACCE551└IWDT_LOCKЇ IWDT ɼ 

3. IWDT_STALL[31:16]Ї IWDT ⅎ ẅɼ 

4. √ IWDT ₴Ҳ Ї IWDT_CTRL[1]1Їᶕ IWDTҲ ɼ 

5. IWDT_CTRL[31]ᵣЇ ᵣ ɼ 

6. IWDT_LOAD[31:0]Ї IWDT ẅɼ 

7. IWDT_CTRL[31]ᵣЇ ᵣ ɼ 

8.   0x1ACCE551װ ᴑ ẅ└IWDT_LOCKЇ IWDT ɼ 

22.4.4 IWDT ₴ ᵣ 

1. ᶕ IWDT ɼ 

2.  0x1ACCE551└IWDT_LOCKЇ IWDT ɼ 

3. IWDT_STALL[31:16]Ї IWDT ⅎ ẅɼ 

4. IWDT_CTRL[2]Ї ᵣ ҅ ᵣ ҩ ɼ 

5. IWDT_CTRL[31]ᵣЇ ᵣ ɼ 

6. IWDT_CTRL[1]Їᶕ IWDT₴ ᵣɼ 

7. IWDT_CTRL[31]ᵣЇ ᵣ ɼ 

8.  IWDT_LOAD[31:0]Ї IWDT ẅɼ 

9. IWDT_CTRL[31]ᵣЇ ᵣ ɼ 

10.   0x1ACCE551װ ᴑ ẅ└ IWDT_LOCK Ї IWDT ɼ  
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23 ЃWWDTЄ 

23.1  

҅үғCPU Ї CPU Ї CPU

‟Ґ ᵣCPUЇ ᾭҒ ɼ 

ҿԋḦ ЇWWDTᶕ PCLK ᵲЇῪ ҅ү ⅎ Ї֥װ

ᶕ Ḫ ɼ 

23.2 Ӏ  

 ̧ PCLK0(APB0 PCLK) 

 ̧ ҿ0ה ҏ └ ₴  

 ̧ ₴ 1/4/16/64/128/256/512/1024/2048/4096/8192/16384/32768/65536ү4096Ṗ

PCLK0  

 ̧ ҿ ԓ ԓ ₴ 50% 

 ̧ Ҳ ꜗ Ї └ ₴ 75%ṢҲ  

23.3 ꜗ  

WWDT ᵣ ῗ Ї ᴌ ┼ ЃWWDT_CTRLЄ ῇ0x5A ꜠

WWDTɼWWDT ꜠ Ї ᴌ Ὺ WWDT ┼ ЃWWDT_CTRLЄ 

0xACЇ ɼWWDT̔ ᶕ Ғ ῗ Ї └Ґ҅ ᵣЇWWDT ᵣ ᴰ

ῗ WWDTɼ 

WWDTᶕ PCLKᵲЇῪ 4096Ṗ ⅎ Ї ₴ ҿ

1/4/16/64/128/256/512/1024/2048/4096/8192/16384/32768/65536ү4096Ṗ PCLK Ї

₴ ῎ ҐЕ 

tWWDT = fPCLK Ĭ 4096 Ĭ NCFG 

Ґ ҿ҅֙ ᶡ Е 

 23-1ЕWWDT ₴  

PCLK0 ЃfPCLKЄ ₴ ЃNCFGЄ ₴ ЃtWWDTЄЃmsЄ 

42MHz 

1 0.097523 

4 0.390095 

16 1.560381 

64 6.241524 
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PCLK0 ЃfPCLKЄ ₴ ЃNCFGЄ ₴ ЃtWWDTЄЃmsЄ 

128 12.483047 

256 24.966095 

512 49.93219 

1024 99.864381 

2048 199.728762 

4096 399.457524 

8192 798.915048 

16384 1597.830096 

32768 3195.660192 

65536 6391.320384 

 

WWDT ᾡ Ὺ Ї ∑ ᵣɼᶕ ҿ

Ї ᴌ Ӑ╦ ẅɼ 

ᾛ

RESET

INT

 
 23-1ЕWWDT ═  

Ґᴑ҅װ ‟ ЇWWDT ֥ CPU ᵣḪ Е 

 ̧ ₴ 

 ̧ WWDT ┼  0xACװ ẅЃ ԓ CPU ᴌ ᵣЄ 

 ̧ ῗ Ὺ WWDT ┼  0xAC 

└ ₴ 75%Їᴰ ҅ү Ҳ ɼ 

23.4  

WWDT Е0x40B0_5000 
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∆ ҐЕ 

 23-2ЕWWDT ∆  

ẘ    

0x00 WWDT_CTRL ┼  

0x04 WWDT_CFG  

0x08 WWDT_CNT  

0x0C WWDT_IE Ҳ ᶕ  

0x10 WWDT_IF Ҳ  

0x14 WWDT_DIV_CNT PCLK ⅎ  

 

23.4.1 ┼ ЃWWDT_CTRLЄ 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ   

7:0 CTRL W 0x0 

CPU  ῇ 0x5A ꜠WWDTɼ 

꜠WWDT Ї CPU  ῇ 0xAC

ɼ 

꜠WWDT Ї CPU  ῇ

0xAC ẅ ᵣ ɼ 

 

23.4.2 ЃWWDT_CFGЄ 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:4 RSV - - Ḧ  
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ᵣ   ᵣẅ  

3:0 CFG R/W 0x0 

₴ Е 

0000ЕtPCLK × 4096 × 1  

0001ЕtPCLK × 4096 × 4  

0010ЕtPCLK × 4096 × 16  

0011ЕtPCLK × 4096 × 64  

0100ЕtPCLK × 4096 × 128  

0101ЕtPCLK × 4096 × 256  

0110ЕtPCLK × 4096 × 512  

0111ЕtPCLK × 4096 × 1024  

1000ЕtPCLK × 4096 × 2048  

1001ЕtPCLK × 4096 × 4096  

1010ЕtPCLK × 4096 × 8192  

1011ЕtPCLK × 4096 × 16384  

1100ЕtPCLK × 4096 × 32768  

1101ЕtPCLK × 4096 × 65536  

1110ЕḦ  

1111ЕḦ  

23.4.3 ЃWWDT_CNTЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 CNT R 0x0 
WWDT ẅЇ ᴌ

ԋ WWDT ɼ 

23.4.4 Ҳ ᶕ ЃWWDT_IEЄ 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 IE R/W 0x0 

WWDTҲ ᶕ Е 

0ЕҲ ᶕ  

1ЕҲ ᶕ  

23.4.5 Ҳ ЃWWDT_IFЄ 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  
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ᵣ   ᵣẅ  

0 IF R/W1C 0x0 

WWDT 75% Ҳ Е 

0Е Ҳ ֥  

1ЕҲ ᵣЇ Ņ1ņ  

23.4.6 PCLKⅎ ЃWWDT_DIV_CNTЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:12 RSV - - Ḧ  

11:0 DIV_CNT R 0x0 
PCLK ⅎ ɼ 4096ү

PCLK ЇWWDT ẅꜘ 1ɼ 

23.5 ᶕ  

23.5.1 Ҳ  

1.  0xA5A55A5A└RCM_RCMPR Їᶕ PMU   ᵲɼ 

2. RCM_APB0CKENR[10]Їᶕ WWDT ┼ ɼ 

3. RCM_APB0RSTR[10]Ї WWDT ┼ ᵣɼ 

4.  0xFFFFFFFF└RCM_RCMPR Ї PMU   ᵲɼ 

5. WWDT_CFG[3:0]Ї WWDT ₴ ɼ 

6. √ WWDTҲ Ї WWDT_IE[0]Їᶕ WWDTҲ ɼ 

7.  0x5A└WWDT_CTRL Ї ꜠WWDT ɼ 

8. WWDT ҿ ԓ ԓ ₴ 50%Ї Ғ Ґ ᵲ Е 

A. ẅ ԓ ₴ 50% Ї ᴰ ᵣɼ 

B. ẅ ԓ ₴ 50% ЇWWDT ɼ 

C. ẅ └ ₴ 75%Ї WWDT Ҳ ɼ 

D. ẅ ₴ ₴ Ї ֥ ᵣɼ 

9. ЃWWDT_CNTЄ └75%Ҳ Ї ЃWWDT_CFGЄ

tPCLK Ĭ 4096 Ĭ 1Ї∑ PCLKⅎ ЃWWDT_DIV_CNTЄ ẅ └

0xC00Ҳ ɼ 

10. Ҳ ЃWWDT_IFЄ 1 Ҳ ɼ 

23.5.2 WWDT  

  0xAC└WWDT_CTRL Ї ɼ 
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24 ЃRTCЄ 

24.1  

 (Battery backup unit, BBU) ҿ҅ ꜗ Ї ҅ү  

(RTC)ɻ1ү ɻ1ү ɻ҅ү 80ү ᴓ ɼ 

24.2 ∆  

BBU ∆ ҐЕ 

 ̧ ᴓ  

ü  (RTC)  

ü  

ü 20ү Ѓ 80ү Є ᴓ  

 ̧ Ҳ  
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24.3  

 
 24-1Е BBU  

Ғ Ḫ ᾣЇ  24-1 ɼ 

24.4  

24.4.1 RTC 

24.4.1.1  

RTC ᶱ Ḫ Ї ᶱῪ ɼ 

Е 

 ̧ Ѓ ⅎӐ҅ Є  (CENTISEC) 

 ̧  (SECOND) 

 ̧ ⅎ  (MINUTE) 

¿<s 
¢

Ã< 

¿ ;q¿

FY 

ÊĔŹƝĻƠ 

ķĻƬĻıƬƃƠ 

¼ƃǊĻ

Ơ ƃŻ 

¿ĻƤĻ

Ƭ  

FǏƬĻ

ŻķĻƠ 

 ƱƬƃŹ

ĔƬŝı ƝƃǊĻƠ

ƤǊŝƬıř 

ça{ ç; Ê 

ça{ ; Ê a{Ê 

ů^ǘ 

;;Ï 

 ¼;

aX 

32 kHz 
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 ̧  (HOUR) 

 ̧  (WEEK) 

 ̧  (DAY) 

 ̧  (MONTH) 

 ̧  (YEAR and CENTURY) 

YEARש ᴓ ҩᵣ ɼCENTURY 2000 Ѓ21қש Є 2100 Ѓ22қש

Єɼ 

ү װ BCD Ѓԑ ┼ ┼ЇBinary Coded DecimalЄ ɼ 

24.4.1.2  (CENTISEC)  

҅ Ὺה 00 └ 99ɼ 326 ï 329үᵤ ҅

ЇΊᵩ₉ү ”ԓ ‼ ɼ1 Ὺ ꜠ ┼ ׃׃ 1ү HCLK  Ὺɼװ

24.4.1.3  (SECOND, MINUTE and HOUR)  

ҿ ҐЕ 

SECONDЕ ה 59 └ 00Ѓ ᵣЄ Їⅎ ᴰꜘ1ɼ 

MINUTEЕ ⅎ ה 59 └ 00Ѓ ᵣЄ Ї ᴰꜘ1ɼ 

HOURЕ H20_PAЃ1ᵣЄ HOUR19Ѓ5ᵣЄ ɼ 

 ̧ 12 ┼ҐЇ [H20_PAЇHOUR19][1,11]הЃҐ 11 Є └[0,12]Ѓҏ 12 Є Ї

ᴰꜘ1ɼ 

 ̧ 24 ┼ҐЇ [H20_PAЇHOUR19][1,3]הЃ23 Є └[0,0]Ѓ0 Є Ї ᴰ

ꜘ1ɼ 

RTC_TIME Ҳ HOUR12_24ᵣЇ הװ 12 ┼ 24 ┼Ҳ

ɼ 

 ̧ 0Е12 ┼ 

 ̧ 1Е24 ┼ 

Ґ ЇHOUR ҩү HOUR19 H20_PA ЇHOUR19 ẅװ BCD ɼ

”ԓ ɼ 12 ┼ ҐЇH20_PA ҏ Ґ ɼ 24

┼ ҐЇH20_PAש 20+ ɼ 

 24-1ЕHOUR  

 
24 ┼ 12 ┼ 

H20_PA HOUR19 H20_PA HOUR19 

0 a.m. 0 0 0 12 

1 a.m. 0 1 0 1 

2 a.m. 0 2 0 2 
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24 ┼ 12 ┼ 

H20_PA HOUR19 H20_PA HOUR19 

3 a.m. 0 3 0 3 

4 a.m. 0 4 0 4 

5 a.m. 0 5 0 5 

6 a.m. 0 6 0 6 

7 a.m. 0 7 0 7 

8 a.m. 0 8 0 8 

9 a.m. 0 9 0 9 

10 a.m. 0 10 0 10 

11 a.m. 0 11 0 11 

0 p.m. 0 12 1 12 

1 p.m. 0 13 1 1 

2 p.m. 0 14 1 2 

3 p.m. 0 15 1 3 

4 p.m. 0 16 1 4 

5 p.m. 0 17 1 5 

6 p.m. 0 18 1 6 

7 p.m. 0 19 1 7 

8 p.m. 1 0 1 8 

9 p.m. 1 1 1 9 

10 p.m. 1 2 1 10 

11 p.m. 1 3 1 11 

24.4.1.4  

 (WEEK) 

ẅ 0└ 6Ї ῇ 7∑ ᵲ 0Ѓ ∑Е0 7 = Ї1 = ̔ЇééЇ5 = 

֒Ї6 = ̓͂)ɼWEEK ғ ₉Ӑ ῗ ӎ ɼ 

 (DAY, MONTH, YEAR, CENTURY) 

꜠ ꜗ ᶱ Ґ ɼ 

 ̧ DAYЕ  

ü 01└ 31Е ҅ ɻҎ ɻ֒ ɻ҈ ɻ῍ ɻ ɻ ԑ  

ü 01└ 30Е ɻ῏ ɻӢ ɻ ҅  

ü 01└ 29Е ԑ  

ü 01└ 28Е ԑ  

01 Ї ᴰ ᵣɼ 

 ̧ MONTHЕ 01└ 12Ї 01 ᴰ ᵣ└ ɼ 

 ̧ YEARЕ 00└ 99Ї 00 ᴰᶕқ ɼ 
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 ̧ CENTURYЕ 

ü қ ҿ 0 ЇYEAR = 04, 08, é, 92, 96ɼ 

ü қ ҿ 1 ЇYEAR = 00, 04, 08, é, 92, 96ɼ 

ü 2000 └ 2399 ῪЇ װ ⌡ ɼ 

24.4.1.5  

ҿԋ  ῇ ᵣЇῊ ‫ └ ῇ ᵲ ɼ 

/ ᵲ Ґװ Е 

1. 1 ῇ RTC_ACCESS[2]Ї Ẩ ɼ 

2.  ῇ ᵲɼ ЇᴑᵫҒ ɼ 

3. 1 ῇ RTC_ACCESS[3]Їה ɼ 

24.4.1.6  

ᵲӐ╦ЇRTC / ẅ ┼└

Ҳɼ Ḧԋ / ẅ Ї / ẅ Ғᴰ

ɼ / ᵲ Ґװ Е 

1. 1 ῇ RTC_ACCESS[0]ɼ 

2. ᵲɼ 

3. 1 ῇ RTC_ACCESS[1]ɼ 

24.4.1.7 ꜗ  

BBUҲ ҩү Ї 1 2ɼ 

ҩү RTC_ALM1TIME RTC_ALM1DATEЇװ ҅ү ᶕ

RTC_ALM1ENɼ 

RTC_ALM1EN ┼ ɼ RTC_ALM1EN Ὴҿ 0 Ї 1 ɼ

ԓ үᵣЇ1 ׃ Ї 0 ẅ ᵫ

ɼ ꜘ└ғ RTC_ALM1DATE RTC_ALM1TIME Ї

ᴰ Ҳ ɼ 

 

 

 

 

 

1 ᶡ Ґ Е 
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 24-2Е 1 ᶡ 

ALM1 date/time registers ALM1_EN register 

1 ᴌ 

A
L

M
1

_
Y

E
A

R
 

A
L

M
1

_
M

O
N

T
H

 

A
L

M
1

_
D

A
Y

 

A
L

M
1

_
W

E
E

K
 

A
L

M
1

_
H

O
U

R
 

A
L

M
1

_
M

IN
U

T
E

 

A
L

M
1

_
S

E
C

O
N

D
 

A
L

M
1

_
C

E
N

T
IS

E
C

 

A
L

M
1

_
E

N
_
Y

E
A

R
 

A
L

M
1

_
E

N
_

M
O

N
 

A
L

M
1

_
E

N
_
D

A
Y

 

A
L

M
1

_
E

N
_

W
E

E
K

 

A
L

M
1

_
E

N
_
H

O
U

R
 

A
L

M
1

_
E

N
_

M
IN

 

A
L

M
1

_
E

N
_
S

E
C

 

A
L

M
1

_
E

N
_
C

S
 

2 3 4 5 6 7 8 9 0 0 0 0 0 0 0 0  

2 3 4 5 6 7 8 9 0 0 0 0 0 1 1 0 ү 07:08 

2 3 4 5 6 7 8 9 1 1 1 0 1 1 1 0 02 3 4 06:07:08 

2 3 4 5 6 7 8 9 0 0 1 0 1 1 1 0 ү 4 06:07:08 

2 3 4 5 6 7 8 9 0 0 0 1 1 1 1 0 ֒ 06:07:08 

 

2֥ Ҳ ɼ ЇҲ ה ⅎ └ 1/128 Ғ ɼ 

װ RTC_INTRAW RTC_INTSTA ɼ 

RTC_INTEN RTC_INTCLR ┼ҏ Ҳ ₴└ CPUЇҲ Ḧ Ὶẅ └

APB ɼ 

24.4.1.8 ‼ 

Ґ Ї ᵤ ῇ ‼ 32.768 kHz ±5 ppm ӐῪɼ ‼ꜗ

ẅה 32768 ҿ ẅɼ ‼ ҿ±1 ү Ї ‼ ҿ-128

ү +127ү ɼ 

VLD_ON

VLD_ON

Second
update timing

Second
update timing

nt=32768 + x

nt=32768

nt=32768
nt=32768 -  x

Calibration on

Calibration on

Case 1: Positive PPM

Case 2: Negative PPM  

 24-2Е ‼ 
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RTC_TRIM Ҳ 8ᵣ ЃTRIM_VALUE[7:0]Ї ҿ TRIM[7:0]Є Ỵ҅

ү ẅЇ ẅ ᵤ ẅɼTRIM[7] Ὶ ЇῚҲñ0ò ẅЇ

ñ1ò ẅɼ TRIM[7]ҿñ1òЇTRIM[6:0] ҿԑ ┼ ɼ 

TRIM_MODE ӎ ‼ ɼ 

 ̧ 0x0Е 60 ҅ Ѓ SECOND = 00 Є 

 ̧ 0x1Е 30 ҅ Ѓ SECOND = 00 30 Є 

 ̧ 0x2Е 15 ҅ Ѓ SECOND = 00, 15, 30 45 Є 

 ̧ 0x3Е 6 ҅ Ѓ SECOND = 00, 06, 12, 18, 24, 30, 36, 42, 48 54 Є 

ị Ḧⅎ ═ ғ ῗɼ 

‼ ᶡ  24-3  24-6Ҳ∆₴ɼ 

TRIM_MODE = 0x0 

 24-3ЕTRIM_MODE = 0x0 ‼ ᶡ 

ԑ ┼ TRIM[7:0] ịẅ 60 Ὺ  [ppm] 

10000000 -128 32768*59 + 32640*1 -65.1 

11000000 -64 32768*59 + 32704*1 -32.2 

11111111 -1 32768*59 + 32767*1 -0.5 

00000000 0 32768*60 0.0 

00000001 1 32768*59 + 32769*1 0.5 

00111111 63 32768*59 + 32831*1 32 

01111111 127 32768*59 + 32895*1 64.6 

 

TRIM_MODE = 0x1 

 24-4ЕTRIM_MODE = 0x1 ‼ ᶡ 

ԑ ┼ TRIM[7:0] ịẅ 30 Ὺ  [ppm] 

10000000 -128 32768*29 + 32640*1 -130.2 

11000000 -64 32768*29 + 32704*1 -65.1 

11111111 -1 32768*29 + 32767*1 -1 

00000000 0 32768*30 0.0 

00000001 1 32768*29 + 32769*1 1 

00111111 63 32768*29 + 32831*1 64.6 

01111111 127 32768*29 + 32895*1 129.2 

 

TRIM_MODE = 0x2 

 24-5ЕTRIM_MODE = 0x2 ‼ ᶡ 

ԑ ┼ TRIM[7:0] ịẅ 15 Ὺ  [ppm] 

10000000 -128 32768*14 + 32640*1 -244.2 

11000000 -64 32768*14+ 32704*1 -122 

11111111 -1 32768*14 + 32767*1 -1.9 

00000000 0 32768*15 0.0 

00000001 1 32768*14 + 32769*1 1.9 
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ԑ ┼ TRIM[7:0] ịẅ 15 Ὺ  [ppm] 

00111111 63 32768*14 + 32831*1 120.2 

01111111 127 32768*14 + 32895*1 242.2 

 

TRIM_MODE = 0x3 

 24-6ЕTRIM_MODE = 0x3 ‼ ᶡ 

ԑ ┼ TRIM[7:0] ịẅ 6 Ὺ  [ppm] 

10000000 -128 32768*5 + 32640*1 -651 

11000000 -64 32768*5 + 32704*1 -325.5 

11111111 -1 32768*5 + 32767*1 -5.1 

00000000 0 32768*6 0.0 

00000001 1 32768*5 + 32769*1 5.1 

00111111 63 32768*5 + 32831*1 320.4 

01111111 127 32768*5 + 32895*1 646 

 

ԓ ppmẅЇ TRIM TRIM_MODEЇᶕ ppm

ɼ TRIM_MODE Їװ ɼ 

₴Ḫ VLD_ON_O 1 ԓ ‼ ɼVLD_ON_O VLD_MODE ₴ 6, 

15, 30 60 Ї ꜡ԓᶕ ɼ 

24.4.2  

ῇ ԓ Ҳ ᵣ ɼ ῇ ԋ Ԑᴌɼ

װ Ԑᴌ ҿ ῇЃҏ Ґ Є Ѓ ᵤЄ ɼ

‟ҐЇ ꜠ ԓ 6 Ѓ Є “ɼ 

└ Ї ᴓ ҿ Ґɼ 

 ̧ Ѓ ⅎ Є Ỵ Ҏ Ӑ҅ɼ ֙ Ḧ 3 Ԑᴌ

Ḫ ɼ ꜗ ҐЇ ARMῪ ɼ 

 ̧ Ԑᴌ ҿ 63ɼ 

 ̧ ᶕ Ї∑ CPU ₴Ҳ ɼ ҐЇ ῗ Ї ᴑᵫ

Ҳ ɼ 

24.4.3 ᴓ  

ᴓ װ 32ᵣҿ 1ү Ї ΐ 20ү ɼ 

ARM CPU װ APB Ὶ ɼ 
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24.5  

RTC Е0x40B0_0000 

∆ ҐЕ 

 24-7ЕRTC ∆  

ẘ    

0x00 RTC_TIME RTC  

0x04 RTC_DATE RTC  

0x08 RTC_ACCESS RTC   ┼  

0x10 RTC_TRIM RTC ‼ ┼  

0x14 RTC_TEST RTC ꜗ  

0x20 RTC_ALM1TIME 1  

0x24 RTC_ALM1DATE 1  

0x28 RTC_ALM1EN 1ᶕ  

0x2C RTC_ALM2SETTING 2  

0x30 RTC_TAMPCTRL ┼  

0x34 RTC_TAMPCNT  

0x38 RTC_TAMP3TIME 3 Ԑᴌ  

0x3C RTC_TAMP3DATE 3 Ԑᴌ  

0x40 RTC_TAMP2TIME Ԑᴌ  

0x44 RTC_TAMP2DATE Ԑᴌ  

0x48 RTC_TAMP1TIME Ԑᴌ  

0x4C RTC_TAMP1DATE Ԑᴌ  

0x50 RTC_INTEN RTCҲ ᶕ  

0x54 RTC_INTRAW RTCҲ  

0x58 RTC_INTSTA RTCҲ  

0x5C RTC_INTCLR RTCҲ  

0x60 RTC_BKREG0 

ᴓ Ї ΐ 20ү 80ү  
0x64 RTC_BKREG1 

é é 

0xAC RTC_BKREG19 

Е ԓRTC ᵤ Ѓ32-KHzЄ ҲЇ  RTCᴑᵫ

ҩүᵤ ɼ 

24.5.1 RTC ЃRTC_TIMEЄ 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31 HOUR12_24 R/W 0x0 

┼ Е 

0Е12 ┼ 

1Е24 ┼ 

30 RSV - - Ḧ  

29 H20_PA R/W 0x0 

12 ┼ ЇH20_PA ҏ Ґ

Е 

0Еҏ Ж 

1ЕҐ ɼ 

24 ┼ ЇH20_PA 20+ ɼ 

Ίᵩ 24.4.1.3 ñ òɼ 

28Е24 HOUR19 R/W 0x0 

HOUR19 ẅ BCD Ѓԑ ┼

┼Є ɼ ”ԓ

HOUR12_24ɼ 

12 ┼ Ї [H20_PA, HOUR19]ה

[1, 0x11]ЃҐ 11 Є └[0, 0x12]Ѓҏ

12 Є ЇDAY ɼ 

24 ┼ Ї [H20_PA, HOUR19]ה

[1, 3]Ѓ23 Є └[0, 0]Ѓ0 Є Ї

DAY ɼ 

23 RSV - - Ḧ  

22:16 MINUTE R/W 0x0 

ⅎ ẅ BCD Їẅ

0x00└ 0x59ɼ ה 0x59 └

0x00 ЇHOUR ɼ 

15 RSV - - Ḧ  

14:8 SECOND R/W 0x0 

ẅ BCD Їẅ

0x00└ 0x59ɼ ה 0x59 └

0x00 ЇMINUTE ɼ 

7:0 CENTISEC R 0x0 

Ѓ ⅎӐ҅ Є ẅ

BCD Їẅ 0x00└

0x99ɼ ה 0x99 └ 0x00 Ї

SECOND ɼ 

Е 

1.   Ӑ╦ Ӑ  ῇRTC_ACCESSɼ 

2.  ῇRTC_TIME ẅ ɼ ῇHOURɻMINUTESECOND ẅ

ⅎ ≡ ЇῚҲ҅ү  ῇẅ Ғᴰ Ὶל ẅ  ῇɼ 

24.5.2 RTC ЃRTC_DATEЄ 

ẘ Е0x04 

ᵣẅЕ0x8001 0106 
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ᵣ   ᵣẅ  

31 CENTURY R/W 0x1 

қ ɼ 0 Ї Ғ

ῴ YEAR Е 

0Е2100 ש 2300 Ѓ22қש

24қ Є 

1Е2000 Ѓ21қש Є 

30 RSV - - Ḧ  

29:22 YEAR R/W 0x0 

ש ┼ ᴓ ҩᵣ

ɼ ẅ BCD Ї

0x00└ 0x99ɼ YEAR

ה 0x99 └ 0x00 Ї

CENTURY 0ɼ

CENTURY = 0 Ї04, 08, é, 92, 

96 Ї00 ɼ 

CENTURY = 1 Ї00, 04, 

08, é, 92, 96ɼ 

21 RSV - - Ḧ  

20:16 MONTH R/W 0x1 

ᴓ ẅ BCD Ї

0x1└ 0x12ɼ ה 0x12

└ 0x1 ЇYEAR

ɼ 

15:14 RSV - - Ḧ  

13:8 DAY R/W 0x1 

ẅ BCD Ї

Е 

0x1 0x31Ї 1, 3, 5, 7, 8, 10, 

12  

0x1 0x30Ї 4, 6, 9, 11  

0x1 0x29Ї 2  

0x1 0x28Ї 2  

DAY ה └ 0x1

ЇMONTH ɼ 

7:3 RSV - - Ḧ  

2:0 WEEK R/W 0x6 

Їẅ 0└ 6ɼῚ

ҲЇ0 Ї1 ҅Їװ

ɼ 

WEEK ғ Ӑ

ῗ ӎɼ 

Е 

1.   Ӑ╦ Ӑ  ῇRTC_ACCESSɼ 

2.  ῇRTC_DATE ẅЃ ᴓ Є ɼ 

24.5.3 RTC   ┼ ЃRTC_ACCESSЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:4 RSV - 0x0 Ḧ  

3 WRSTP W 0x0 

ᵣ ῇ 1 CPU  ῇ

RTC_TIME RTC_DATE ɼ 

ᵣ ῇ 1 ЇCENTISEC

ɼ 

2 WRSTA W 0x0 

ᵣ ῇ 1 CPU  ῇ

RTC_TIME RTC_DATE ɼ 

ᵣ ῇ 1Ӑ Ї └ WRSTP 

ῇ 1ҿ ЇCENTISEC Ḧ Ὶ

 ῇ ẅɼ 

1 RDSTP W 0x0 

 ῇ 1 CPU

RTC_TIME RTC_DATE ɼ 

ᵣ ῇ 1 ЇRTC_TIME

RTC_DATE

ẅɼ 

0 RDSTA W 0x0 

 ῇ 1 CPU

RTC_TIME RTC_DATE ɼ 

ᵣ ῇ 1 ЇRTC_TIME

RTC_DATE

ҒẨ ɼ 

24.5.4 RTC ‼ ┼ ЃRTC_TRIMЄ 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:14 RSV - 0x0 Ḧ  

13 VLD_EN R/W 0x0 

ꜗ ᶕ Е 

0Е ꜗ  

1Е ꜗ ЇVLD_ON_O “

1 

12:11 VLD_MODE R/W 0x0 

VLD_ON_O Е 

0ЕVLD_ON_OḦ 60  

1ЕVLD_ON_OḦ 30  

2ЕVLD_ON_OḦ 15  

3ЕVLD_ON_OḦ 6  

10 TRIM_EN R/W 0x0 

‼ꜗ ᶕ Е 

0Е ‼ꜗ  

1Е ‼ꜗ  

9:8 TRIM_MODE R/W 0x0 

‼ Е 

0Е 60 ҅  

1Е 30 ҅  

2Е 15 ҅  

3Е 6 ҅  
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ᵣ   ᵣẅ  

7:0 TRIM_VALUE R/W 0x0 
ị Ї ԓ ‼

ị ɼ 

 

24.5.5 RTC ꜗ ЃRTC_TESTЄ 

RTC ꜗ Ї ԓ ɼ 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31 TEST_EN R/W 0x0 

ꜗ ᶕ Е 

0Е ᵲЇ ꜗ  

1Е ꜗ  

30:5 RSV - 0x0 Ḧ  

4 MON_CNT_UP W 0x0 

MONTH Е 

0Е ꜠ᵲ 

1ЕMONTH SECOND  

3 DAY_CNT_UP W 0x0 

DAY Е 

0Е ꜠ᵲ 

1ЕDAY SECOND  

2 HR_CNT_UP W 0x0 

HOUR Е 

0Е ꜠ᵲ 

1ЕHOUR SECOND  

1 MIN_CNT_UP W 0x0 

MINUTE Е 

0Е ꜠ᵲ 

1ЕMINUTE SECOND  

0 SEC_CNT_UP W 0x0 

SECOND Е 

0Е ꜠ᵲ 

1ЕSECOND  

Е 

1. Ὶלᴑᵫ ꜗ ᵣӐ╦Ї ᾨ RTC_TEST[31]ᵣ 1ɼ RTC_TEST[31]ᵣה 0

⅓ ҿ1 ЇᴑᵫῚל ꜗ ᵣ  ῇ ᵲ ɼ 

2. ꜗ ЇSECOND ᴰ ɼ ҅  ῇ ᵲҲ ԋ ү

ᵣЇ∑SECOND ד 1ɼ 

3. ֥ ᵣЇ ⌡ ҅ ҷ ɼ 

4. DAY Ї∑WEEK Ӥᴰ Жᵜ Ї MONTH DAY

Ғ Ї∑WEEK Ғ ɼ 

24.5.6 1 ЃRTC_ALM1TIMEЄ 

ẘ Е0x20 
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ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31 ALM1_HOUR12_24 R/W 0x0 

1 Е 

0Е12 ┼ 

1Е24 ┼ 

30 RSV - 0x0 Ḧ  

29 ALM1_H20_PA R/W 0x0 1 ɼ 

ALM1_HOUR12_24

ɼ 
28:24 ALM1_HOUR19 R/W 0x0 

23 RSV - 0x0 Ḧ  

22:16 ALM1_MINUTE R/W 0x0 1 ⅎ ɼ 

15 RSV - 0x0 Ḧ  

14:8 ALM1_SECOND R/W 0x0 1 ɼ 

7:0 ALM1_CENTISEC R/W 0x0 1 ɼ 

 

24.5.7 1 ЃRTC_ALM1DATEЄ 

ẘ Е0x24 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:30 RSV - 0x0 Ḧ  

29:22 ALM1_YEAR R/W 0x0 1 ᴓ ɼ 

21 RSV - 0x0 Ḧ  

20:16 ALM1_MONTH R/W 0x0 1 ᴓ ɼ 

15:14 RSV - 0x0 Ḧ  

13:8 ALM1_DAY R/W 0x0 1 ɼ 

7:3 RSV - 0x0 Ḧ  

2:0 ALM1_WEEK R/W 0x0 1 ɼ 

 

24.5.8 1 ᶕ ЃRTC_ALM1ENЄ 

ẘ Е0x28 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31 ALM1_EN R/W 0x0 

1ᶕ ᵣЕ 

0Еῗ 1 

1Е 1 

30:8 RSV - 0x0 Ḧ  

7 ALM1_EN_YEAR R/W 0x0 

1 ᴓ ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  
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ᵣ   ᵣẅ  

6 ALM1_EN_MON R/W 0x0 

1 ᴓ ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  

5 ALM1_EN_DAY R/W 0x0 

1 ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  

4 ALM1_EN_WEEK R/W 0x0 

1 ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  

3 ALM1_EN_HOUR R/W 0x0 

1 ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  

2 ALM1_EN_MIN R/W 0x0 

1 ⅎ ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  

1 ALM1_EN_SEC R/W 0x0 

1 ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  

0 ALM1_EN_CS R/W 0x0 

1 ᴌ ┼ᵣЕ 

0Е ᴌҒ  

1Е ᴌ  

 

24.5.9 2 ЃRTC_ALM2SETTINGЄ 

ẘ Е0x2C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31 ALM2_EN R/W 0x0 

2ᶕ ᵣЕ 

0Еῗ 2 

1Е 2 

30:4 RSV - - Ḧ  

3:0 ALM2_SETTING R/W 0x0 

2Ҳ ₴ Е 

0Е ₴ 

1Е1  

2Е1/2  

3Е1/4  

4Е1/8  

5Е1/16  

6Е1/32  

7Е1/64  

8Е1/128  

9Е1ⅎ  

ῚלЕ1  
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24.5.10 ┼ ЃRTC_TAMPCTRLЄ 

ẘ Е0x30 

ᵣẅЕ 0x0000 0030 

ᵣ   ᵣẅ  

31:7 RSV - - Ḧ  

6 TAMP_CNT_CLR W 0x0 

ᵣɼ 

ᵣ  װ1

TAMP_CNTɼ 

5:4 TAMP_DBNC R/W 0x3 

TAMPER_IN ꜠ Е 

0ЕҒ ꜠ 

1Е2  

2Е4  

3Е6  

3:1 TAMP_EDGE R/W 0x0 

TAMPER_IN Ԑ

ᴌЕ 

0Еҏ  

1ЕҐ  

2Е  

3Е TAMP_DBNC

ẅ  

4Е TAMP_DBNC

ẅ ᵤ  

ῚלЕ  

0 TAMP_EN R/W 0x0 

TAMPER_IN

ᶕ ᵣЕ 

0Е  

1Е  

 

24.5.11 ЃRTC_TAMPCNTЄ 

ẘ Е0x34 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:6 RSV - 0x0 Ḧ  

5:0 TAMP_CNT R 0x0 

Ԑᴌ Е 

0x00Е Ԑᴌ 

0x01~0x3EЕ Ԑᴌ  

0x3FЕ63 Ԑᴌ 

 

24.5.12 3 Ԑᴌ ЃRTC_TAMP3TIMEЄ 

ẘ Е0x38 
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ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:30 RSV - 0x0 Ḧ  

29 TAMP3_H20_PA R 0x0 3 Ԑᴌ ɼ 

HOUR12_24

ɼ 
28:24 TAMP3_HOUR19 R 0x0 

23 RSV - 0x0 Ḧ  

22:16 TAMP3_MINUTE R 0x0 3 Ԑᴌ ⅎ ɼ 

15 RSV - 0x0 Ḧ  

14:8 TAMP3_SECOND R 0x0 3 Ԑᴌ ɼ 

7:0 RSV - 0x0 Ḧ  

 

24.5.13 3 Ԑᴌ ЃRTC_TAMP3DATEЄ 

ẘ Е0x3C 

ᵣẅЕ 0x0000 0000 

ᵣ   ᵣẅ  

31:30 RSV - 0x0 Ḧ  

29:22 TAMP3_YEAR R 0x0 3 Ԑᴌ ᴓɼ 

21 RSV - 0x0 Ḧ  

20:16 TAMP3_MONTH R 0x0 3 Ԑᴌ ᴓɼ 

15:14 RSV - 0x0 Ḧ  

13:8 TAMP3_DAY R 0x0 3 Ԑᴌ ɼ 

7:0 RSV - 0x0 Ḧ  

 

24.5.14 Ԑᴌ ЃRTC_TAMP2TIMEЄ 

ẘ Е0x40 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:30 RSV - 0x0 Ḧ  

29 TAMP2_H20_PA R 0x0 Ԑᴌ ɼ 

HOUR12_24 ɼ 28:24 TAMP2_HOUR19 R 0x0 

23 RSV - 0x0 Ḧ  

22:16 TAMP2_MINUTE R 0x0 Ԑᴌ ⅎ ɼ 

15 RSV - 0x0 Ḧ  

14:8 TAMP2_SECOND R 0x0 Ԑᴌ ɼ 

7:0 RSV - 0x0 Ḧ  
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24.5.15 Ԑᴌ ЃRTC_TAMP2DATEЄ 

ẘ Е0x44 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:30 -- I 0x0 Ḧ  

29:22 TAMP2_YEAR R 0x0 Ԑᴌ ᴓɼ 

21 -- I 0x0 Ḧ  

20:16 TAMP2_MONTH R 0x0 Ԑᴌ ᴓɼ 

15:14 -- I 0x0 Ḧ  

13:8 TAMP2_DAY R 0x0 Ԑᴌ ɼ 

7:0 -- I 0x0 Ḧ  

 

24.5.16 Ԑᴌ ЃRTC_TAMP1TIMEЄ 

ẘ Е0x48 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:30 RSV - 0x0 Ḧ  

29 TAMP1_H20_PA R 0x0 Ԑᴌ ɼ

HOUR12_24 ɼ 28:24 TAMP1_HOUR19 R 0x0 

23 RSV - 0x0 Ḧ  

22:16 TAMP1_MINUTE R 0x0 Ԑᴌ ⅎ ɼ 

15 RSV - 0x0 Ḧ  

14:8 TAMP1_SECOND R 0x0 Ԑᴌ ɼ 

7:0 RSV - 0x0 Ḧ  

 

24.5.17 Ԑᴌ ЃRTC_TAMP1DATEЄ 

ẘ Е0x4C 

ᵣẅЕ0x0000 0000 

 

ᵣ   ᵣẅ  

31:30 RSV - 0x0 Ḧ  

29:22 TAMP1_YEAR R 0x0 Ԑᴌ ᴓɼ 

21 RSV - 0x0 Ḧ  

20:16 TAMP1_MONTH R 0x0 Ԑᴌ ᴓɼ 

15:14 RSV - 0x0 Ḧ  
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ᵣ   ᵣẅ  

13:8 TAMP1_DAY R 0x0 Ԑᴌ ɼ 

7:0 RSV - 0x0 Ḧ  

 

24.5.18  RTCҲ ᶕ ЃRTC_INTENЄ 

ẘ Е0x50 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:3 RSV - 0x0 Ḧ  

2 TAMP_INT_EN R/W 0x0 

Ҳ ᶕ ᵣЕ 

0Е Ҳ  

1Еᾡ Ҳ  

1 ALM2_INT_EN R/W 0x0 

2Ҳ ᶕ ᵣЕ 

0Е 2Ҳ  

1Еᾡ 2Ҳ  

0 ALM1_INT_EN R/W 0x0 

1Ҳ ᶕ ᵣЕ 

0Е 1Ҳ  

1Еᾡ 1Ҳ   

24.5.19  RTC Ҳ ЃRTC_INTRAWЄ 

ẘ Е0x54 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:3 RSV - 0x0 Ḧ  

2 TAMP_INT_RAW R 0x0 

Ҳ Е 

0Е Ҳ  

1Е Ҳ  

1 ALM2_INT_RAW R 0x0 

2 Ҳ Е 

0Е 2 Ҳ  

1Е 2 Ҳ  

0 ALM1_INT_RAW R 0x0 

1 Ҳ Е 

0Е 1 Ҳ  

1Е 1 Ҳ  

 

24.5.20  RTCᶕ Ҳ ЃRTC_INTSTAЄ 

ẘ Е0x58 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:3 RSV - 0x0 Ḧ  

2 TAMP_INT_STA R 0x0 

ᶕ Ҳ Е 

0Е ᶕ Ҳ  

1Е ᶕ Ҳ  

1 ALM2_INT_STA R 0x0 

2ᶕ Ҳ Е 

0Е 2ᶕ Ҳ  

1Е 2ᶕ Ҳ  

0 ALM1_INT_STA R 0x0 

1ᶕ Ҳ ɼ 

0Е 1ᶕ Ҳ  

1Е 1ᶕ Ҳ   

24.5.21  RTCҲ ЃRTC_INTCLRЄ 

ẘ Е0x5C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:3 RSV - 0x0 Ḧ  

2 TAMP_INT_CLR W 0x0 

Ҳ ᵣЕ 

0Е ꜠ᵲ 

1Е Ҳ  

1 ALM2_INT_CLR W 0x0 

2Ҳ ᵣЕ 

0Е ꜠ᵲ 

1Е 2Ҳ  

0 ALM1_INT_CLR W 0x0 

1Ҳ ᵣЕ 

0Е ꜠ᵲ 

1Е 1Ҳ  

 

24.5.22 ᴓ ЃRTC_BKREG_nЄ 

ᴓ Ї ΐ20ү Ѓ 80ү Єɼ 

ẘ Е0x60 + 0x4 Ĭ nЇῚҲn = 0, 1, é, 19 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 BKREG_n R/W 0x0 n (n = 0, 1, é, 19) 

 

24.6 ᶕ  

24.6.1 ᶕ RTC  

1.  0xABCD└PMU_CPR Їᶕ PMU   ᵲɼ 
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2. PMU_FCCR[6]Їᶕ RTC ┼ ɼ 

3. PMU_FRCR[6]Ї RTC ┼ ᵣɼ 

4. PMU_SASR[0]Ї VBATɵ ᵣЃ VBATɵ Єɼ 

5.  0x459E└PMU_CPR Ї PMU   ᵲɼ 

24.6.2 RTC  

1. ᶕ RTC ɼ 

2. √ RTC Ї 0x4└RTC_ACCESSЇ RTC ᶕ ɼ 

3.   ɻ └RTC_DATAɻRTC_TIMEɼ 

4. √ RTC Ї 0x8└RTC_ACCESSЇ RTC ῇɼ 

5.  0x1└RTC_ACCESSЇ ɼ 

6.  0x2└RTC_ACCESSЇḦ ╦ ╔ ɼ 

7. RTC_DATAɻRTC_TIMEЇ ɼ 

24.6.3 RTC 1 

1. ᶕ RTC ɼ 

2. √ RTC Ї 0x4└RTC_ACCESSЇ RTC ᶕ ɼ 

3.   ɻ └RTC_DATAɻRTC_TIMEɼ 

4. √ RTC Ї 0x8└RTC_ACCESSЇ RTC ῇɼ 

5. 1 Ї  ɻ └RTC_ALM1DATEɻRTC_ALM1TIMEɼ 

6. √ 1Ҳ Ї RTC_INTEN[0]Ї 1Ҳ ɼ 

7. ᶕ RTC_ALM1ENҲ ᴌ ᵣЇ RTC_ALM1EN[31]Їᶕ 1ɼ 

24.6.4 RTC 2 

1. ᶕ RTC ɼ 

2. √ RTC Ї 0x4└RTC_ACCESSЇ RTC ᶕ ɼ 

3.   ɻ └RTC_DATAɻRTC_TIMEɼ 

4. √ RTC Ї 0x8└RTC_ACCESSЇ RTC ῇɼ 

5. ᵲRTC_ALM2SETTING[3:0]Ї 2 Ҳ ₴ ɼ 

6. √ 2Ҳ Ї RTC_INTEN[1]Ї 2Ҳ ɼ 

7. ᶕ RTC_ALM2SETTING[31]Їᶕ 2ɼ 
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24.6.5 RTC  

1.  0xABCD└PMU_CPR Їᶕ PMU   ᵲɼ 

2. PMU_SASR[0]Ї VBATɵ ᵣЃ VBATɵ Єɼ 

3.  0x459E└PMU_CPR Ї PMU   ᵲɼ 

4. RTC_BKREGn ῇ Ѓ҅ү Ỵ 4ү Їΐ80 Єɼ 

5. VBAT ЇVDDH ҏ ῴ Їғ Ӑ╦Ḧ ҅ ɼ 

24.6.6 RTC  

1. GPIOC13ҿ ῇɼ 

2.  0xABCD└PMU_CPR Їᶕ PMU   ᵲɼ 

3. PMU_PDWKCR[3]Ї RTC_TAMPERԐᴌ ҿ ɼ 

4.  0x459E└PMU_CPR Ї PMU   ᵲɼ 

5. ᶕ RTC ɼ 

6. √ RTC Ї 0x4└RTC_ACCESSЇ RTC ᶕ ɼ 

7.   ɻ └RTC_DATAɻRTC_TIMEɼ 

8. √ RTC Ї 0x8└RTC_ACCESSЇ RTC ῇɼ 

9. RTC_TAMPCTRL[3:1]Ї TAMPER_IN Ԑᴌɼ 

10. RTC_TAMPCTRL[6] 1Ї ẅɼ 

11. RTC_INTEN[2]1Їᶕ Ҳ ɼ 

12. RTC_TAMPCTRL[0]1Їᶕ ɼ 

24.6.7 RTC ẅ 

RTC_TAMP_CTRL[6]1Ї ẅɼ 

24.6.8 RTC ‼ 

1. ᶕ RTC ɼ 

2. √ RTC Ї 0x4└RTC_ACCESSЇ RTC ᶕ ɼ 

3.   ɻ └RTC_DATAɻRTC_TIMEɼ 

4. √ RTC Ї 0x8└RTC_ACCESSЇ RTC ῇɼ 

5. RTC_TRIM[9:8]RTC_TRIM[7:0]Ї ‼ ị Ї RTC_TRIM[10]1

ᶕ ‼ꜗ ɼ 

6. PC5ҿ ꜗ 0Ї װ ₴ ɼ 
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24.6.9 RTC  

1. ᶕ RTC ɼ 

2. RTC_TEST Ї RTC_TESTᶕ ɼ 

3.  0x1└RTC_ACCESSЇ ɼ 

4.  0x2└RTC_ACCESSЇḦ ╦ ╔ ɼ 

5. RTC_DATAɻRTC_TIMEЇ ɼ 

ᵲ2~5Ї └ ɼ 
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25 CAN ┼ ЃCANЄ 

25.1  

CANЃController Area NetworkЄ ┼ װ ԓ ҟ ┼ Ї  CAN2.0A/B

ɼ 

25.2 Ӏ  

 ̧ CAN2.0A, 2.0B 

 ̧ CAN  

 ̧ 8 bytes  

 ̧ CAN2.0B ᴶ 1Mbps 

 ̧ 64-byte RX FIFO 

 ̧ 16-byte TX FIFO 

 ̧ ᴶ Ẩ  

 ̧  

25.3  

 25-1ЕCAN  

ꜗ    ꜗ  

CAN0_TX PA12ЇPB9ЇPD1 Output  

CAN0_RX PA11ЇPB8ЇPD0 Input  

CAN1_TX PB6ЇPB13 Output  

CAN1_RX PB5ЇPB12 Input  

 

25.4 ꜗ  

25.4.1 ‼ Ὺ “  

/ Ỵ / “ ҲЇ “ ҅ Ḧװ ҅ Ї FIFO

“ ҅ Ḧװ ɼ Ỵ Ғ ᶕ Ї TXBUFnRXBUFn

ɼ ‼ / “ ҐЕ 
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 25-2Е ‼ / “  

 

Е 

FFЃ ЄЕ1 Ї0 ‼  

RTRЃ ᵣЄЕ1 Ї0  

XЕ  

DLCЕ ש  

IDЕCAN ⌡  

DataЃ1é8ЄЕ Ѓ7-MSBЇ0-LSBЄ 

25.4.2 Ὺ “  

 25-3Е Ὺ “  

 

Е 

FFЃ ЄЕ1 Ї0 ‼  

RTRЃ ᵣЄЕ1 Ї0  

XЕ  

DLCЕ ש  

IDЕCAN ⌡  

DataЃ1é8ЄЕ Ѓ7-MSBЇ0-LSBЄ 
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25.5 ∆  

CAN0 Е0x40E0_0000 

CAN1 Е0x40E0_1000 

∆ ҐЕ 

 25-4ЕCAN ∆  

ẘ    

0x00 CONFIG0 

0x00 CAN_MRЕ  

0x01 CAN_CMRЕ ת  

0x02 CAN_SRЕ ┼  

0x03 CAN_ISRЕҲ  

0x04 CONFIG1 

0x04 CAN_IMRЕҲ  

0x05 CAN_RMCЕ  

0x06 CAN_BTR0Е 0 

0x07 CAN_BTR1Е 1 

0x08 CAN_TXBUF  

0x0C CAN_RXBUF  

0x10 CAN_ACR  

0x14 CAN_AMR  

0x18 ERRCR 

0x18 CAN_ECCЕ  

0x19 CAN_RXERRЕ  

0x1A CAN_TXERRЕ  

0x1B CAN_ALCЕᴈ ҧ  

 

25.5.1 ЃCAN_MRЃCONFIG0[7:0]ЄЄ 

ẘ Е0x00 

ᵣẅЕ0x04 

ᵣ   ᵣẅ  

7 RXF_CLR W 0 

RX_FIFO ᵣЕ 

1Е ᵣRX_FIFO   Ї ᵣ ᵣ ꜠

ҿ0 

0Е  

6:3 RSV - - Ḧ  

2 RM R/W 1 

ᵣ ᵣЕ 

1ЕCAN ᵲ ᵣ  

0ЕCAN ᵲ Ὶל  

ᵣ ҲҒ Ї

ԓ ҅֙ ᴌ Ѓ ֙

ᵣ Ґ   ᵲЄЇ ᵣ װ

Ї ῇ ɼ 
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ᵣ   ᵣẅ  

1 LOM R/W 0 

ᵣЕ  

1Е RM=0ЇCAN ῇ * 

0Е RM=0ЇCAN ῇ  

ᵣ ᵣ  

0 AFM R/W 0 

ᴌ ᵣЕ 

1Еᶕ  

0Еᶕ  

ᵣ ᵣ  

*Е ҐЇ ᶕ ꜗ └ ЇCAN ┼ ӤҒᴰ CAN ЃҒᴰ

ACK Єɼ Ẩ ╦ẅɼ Ӏ ԓ ЇҒᴰ Ї

ԓCAN ⅎ ᴀɼ 

ת 25.5.2 ЃCAN_CMRЃCONFIG0[15:8]ЄЄ 

ẘ Е0x01 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7:3 RSV - - Ḧ  

2 TR W 0 

ᵣЕ 

1Е ꜠ Ї ᴶ  

0Е  

1 AT W 0 

Ҳ ᴶ ᾡ ᵣЕ  

1Еᾡ Ҳ ᴶ  

0Е Ҳ ᴶ  

TR AT ꜠ ᴶ Ї

ᴈ ҧ ‟ҐЇҒᴰ ᴶ

ɼҲ ᴶ ᵲ Ї ₴

Ҳ ɼ ҏ҅ү Ҳת TR ҿ1

꜠ᴶ Ї∑ TRᵣ ҿ0 Ї

ATҿ1 ᴶ ɼ 

0 RSV - - Ḧ  

 

25.5.3 ЃCAN_SRЃCONFIG0[23:16]ЄЄ 

ẘ Е0x02 

ᵣẅЕ0x20 

ᵣ   ᵣẅ  

7 RBS R 0 

FIFO Е 

1ЕFIFOҲ ҅  

0ЕFIFOҲ  
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ᵣ   ᵣẅ  

6 DSO R 0 

₴ Е 

1ЕRX FIFO ₴ЇRX ₴Ҳ Ѓ ᶕ Є 

0Е ҏ װ₴ ₴ 

5 TBS R 1 

BUFFER Е 

1Е BUFFER CPU ῇ 

0Е BUFFER ɼ

ɼ CPU ҐЃTBS = 0Є

 ῇ “ Ї∑Ғ  ῇ  

4 RSV - - Ḧ  

3 RS R 0 

ᵣЕ 

1ЕCAN  

0ЕCAN ԓ  

2 TS R 0 

ᵣЕ 

1ЕCAN ᴶ  

0ЕCAN ԓᴶ  

1 ES R 0 

ᵣЕ 

1Е ҅үCAN └ ┼

Ѓ96Є 

0Е  

0 BS R 0 

ᵣ 

1Е ɼCAN ┼ ԓ ᵣ Ї

Ҳ Ѓ ᶕ Єɼ

ҿ127Ї ҿ0ɼCAN ҅

ԓ ᵣ Ї └CPU RMᵣ ɼ

ᵲ ЇCAN 128 Ḫ ₴

Ѓ11ү ᵣЄЇ Ґ

ɼ BSᵣ 0Ї ᵣЇ

Ҳ Ѓ ᶕ Є 

0Е ɼ ᴶ  

 

25.5.4 Ҳ ЃCAN_ISRЃCONFIG0[31:24]ЄЄ 

ẘ Е0x03 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7 RSV - - Ḧ  

6 ALI R/W 0 

ᴈ ҧ Ҳ ᵣЕ 

CAN ᴶ Ҳҧ ᴈ ҿ

Ї ᵣ ᵣЇ װ ALC װ ҧ

ԋᴈ Ҳ ҅ᵣЇ 1 Ҳ  

5 EWI R/W 0 

Ҳ ᵣЕ 

SR ES BSᵣ Ї Ҳ

ᵣɼ Ї ԓ CAN ῇ

₴ ῗ ɼ 1 Ҳ  
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ᵣ   ᵣẅ  

4 EPI R/W 0 

꜠Ҳ ᵣЕ 

CAN ┼ └ ₴ ꜠ ⌡

Ѓ ҿӀ꜠└ ꜠ ꜠└Ӏ꜠Є

Ї ᵣ ᵣɼ 1 Ҳ  

3 RI R/W 0 

Ҳ ᵣЕ 

FIFOҲ ҅ CAN ЇCAN

ᵣ 1ɼ ЇCPU RIᵣ 1

Ѓ ЄЇװ⁯ RX

ЃRMCЄ ЇRMCҒᴰ ꜠ ⁯ 

2 TI R/W 0 

Ҳ ᵣЕ 

ꜗ Ї Ҳ ᵣ ᵣɼ  ῇ

Ӑ╦ TIᵣЃ 1 Є  

ᵣ└TX RAM 

1 BEI R/W 0 

Ҳ ᵣЕ 

CAN └ Ї

BEI ᵣɼ 1 Ҳ  

0 DOI R/W 0 
₴Ҳ ᵣЕ 

FIFO ₴ ЇDOI ᵣɼ 1 Ҳ  

 

25.5.5 Ҳ ЃCAN_IMRЃCONFIG1[7:0]ЄЄ 

ẘ Е0x04 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7 RSV - - Ḧ  

6 ALIM R/W 0 

ᴈ ҧ Ҳ ᶕ ᵣɼᶕ CAN

ҧ ᴈ ҿCAN Ҳ Е  

1Еᶕ ALIҲ  

0Е ALIҲ  

5 EWIM R/W 0 

Ҳ ᶕ ᵣɼᶕ CAN_SR

BS ESᵣ Ҳ Е 

1Еᶕ EWIҲ  

0Е EWIҲ  

4 EPIM R/W 0 

꜠Ҳ ᶕ ᵣɼᶕ CAN ┼ ῇ

꜠ Ҳ Е 

1Еᶕ EPIҲ  

0Е EPIҲ  

3 RIM R/W 0 

Ҳ ᶕ ᵣЕ 

1Еᶕ RIҲ  

0Е RIҲ  

2 TIM R/W 0 

Ҳ ᶕ ᵣЕ 

1Еᶕ TIҲ  

0Е TIҲ  
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ᵣ   ᵣẅ  

1 BEIM R/W 0 

Ҳ ᶕ ᵣɼᶕ CAN

Ҳ Ҳ Е 

1Еᶕ BEIҲ  

0Е BEIҲ  

0 DOIM R/W 0 

₴Ҳ ᶕ ᵣЕ 

1Еᶕ DOIҲ  

0Е DOIҲ  

 

25.5.6 ЃCAN_RMCЃCONFIG1[15:8]ЄЄ 

ẘ Е0x05 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7:5 RSV - - Ḧ  

4:0 RMC R 0 

FIFOҲCAN ү ɼ 

FIFO װ Ỵ32 ‼ID Ѓ

16 ID ЄɼװҐ ᾡ Ỵ

-RX FIFO: 

ἶ
▀╪◄╪ͅ■▄▪▌◄▐╬ͅ▫▀▄

 

Е data_length_code ҿ1Ї CAN

ҿ0Їdata_length_code=1ɼ 

 

25.5.7 ЃCAN_BTR0ЃCONFIG1[23:16]ЄЄ 

ᵣ  ῇЇ ᴑᵫ ɼ 

ẘ Е0x06 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7:6 SJW R/W 0 

Е 

tSJW=tSCLK x (2 x SJW.1 + SJW.0 + 1) 

ҿԋ ịҒ CAN ┼ Ӑ

Ї ᵣ ɼ SJW

ӎԋ҅ү װ ҅үᵣ

ɼῴ ҲЇ ᴌᴰ PBS1

Ὺ ꜘ1+SJWүtSCLKЇ PBS2 Ὺ⁯ 1~

Ѓ1+SJWЄүtSCLK ғ Ḫ └  

5:0 BRP R/W 0 

ⅎ ẅ: 

tSCLK=2 x tCLK x (32 x BRP.5 + 16 x BRP.4 + 8 x 
BRP.3 + 4 x BRP.2 +2 x BRP.1 + BRP.0 +1) 

ῚҲЇtCLK = 1/fPCLK 
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25.5.8 ЃCAN_BTR1ЃCONFIG1[31:24]ЄЄ 

ᵣ  ῇЇ ᴑᵫ ɼ 

ẘ Е0x07 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7 SAM R/W 0 

ᵣЕ 

1Е Ҏ Ѓ ԓҲ/ᵤ Є 

0Е ҅ Ѓ ԓ Є 

6:4 TSEG2 R/W 0 

Time Segment 2  

tTSEG2= tSCLK x Ѓ4 x TSEG2.2 +2 x TSEG2.1 + 

TSEG2.0 +1Є 

3:0 TSEG1 R/W 0 

Time Segment 1  

tTSEG1= tSCLK x Ѓ8 x TSEG1.3 + 4 x TSEG1.2 

+2 x TSEG1.1 + TSEG1.0 +1Є 

CAN ᵣ Ґ ɼῚҲ ЃSYNC SEGЄҿ1 x tSCLKЇ ᵣ “ 1 2

TSEG1TSEG2” ɼ 

 

 25-1ЕCAN ᵣ  

25.5.9 ЃCAN_TXBUFЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:0 TXBUF W 0 

ԓ ῇ CAN

CAN ɼ 

 ῇ Ὺ   ꜠ Ї

ISR Ҳ ῇTIᵣЇ װ   ᵣ

└ Ὺ 0h  

 

25.5.10 ЃCAN_RXBUFЄ 

ẘ Е0x0C 

ᵣẅЕҒ  

ᵣ   ᵣẅ  

31:0 RXBUF R Ғ  

ԓ CANה

CAN ɼ 

꜠ Ὺ FIFO

Ѓ Є 

└҅ CAN ЇRXBUF └ ҐЃdatabuf DLC”

Ї ҿ0-8BytesЄЕ  

 

 25-2ЕRXBUF  

҅ CAN ЇRMC ꜘ1Ї CAN ┼ ᴰ RX FIFOҲ ү 

ῇ Ї  ῇ҅ү32r ЇRBSᵣɼ  ῇ ҅ ЇRI ᵣ ᵣɼ 
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25.5.11 ЃCAN_ACRЄ 

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 ACR3-0 R/W 0 

ᴈ ᵣЇ

ӎԋ ֙ᵣ

ᵣ ῗᵣ 

25.5.12 ЃCAN_AMRЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 AMR3-0 R/W 0 

ӎԋ ֙ᵣᵣ

ῗᵣɼ ᵣ ҿ1 Ғ ACR Ҳ

ᵣ 

 

└ ᵣ ԓ Ҳ ӎᵣ ЇCAN ┼ Ҳ

└ ᴶ RX FIFOɼ ЃACR3:ACR0Є

ЃAMR3:AMR0Є ɼ AFMr / ɼ 

Ғ װ Ғ ᴈ Ѓ ‼ 11r / 29r Є ᵣ Ґ Е 

 ̧ ҿ Ї ҿ4 ɼ 

ҿ ‼ Ї └ ᴈ ᵣЇRTRr ᵣ ╦2ү Ѓ

Ғ ⅎЄɼ үᵣ ₴Ḫ Ї ꜗ └ ɼ 

 

 25-3Е ‼ ᵣ  

ҿ Ї └ᴈ ᵣ RTRr ɼ ԓ Ҳ ӎ ᵣЇ

Ғ ɼ  
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 25-4Е ᵣ  

 ̧ ҿ Ї ᴰ ӎҩү ɼ └ ᴰ ҩү

Ї” ῇRX FIFOҲɼ ҅ү ꜗЇ

└ Ỵ FIFOҲɼ 

ҿ ‼ Ї └ Ї ᴰғ ҅ү ID RTRr Їװ

҅ү └ Ї ғ ԑү IDr RTRr ɼ 

 

 25-5Е ‼ ᵣ  

ҿ Ї∑ҩү ׃ ╦ҩү ɼҿԋ ꜗ

Ї Ὶ ҅ү ᵣ ɼ 
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 25-6Е ᵣ  

25.5.13 ЃCAN_ECCЃERRCR [7:0]ЄЄ 

ECC Ḧ ῗCAN ҏ ש ɼ ɼ 

ᾨ╦ Ӑ╦Ѓ Ҳ ЄЇCANῪ Ғᴰ ɼ 

ẘ Е0x18 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7 RXWRN R 0 RXERR ԓ ԓ96 1 

6 TXWRN R 0 TXERR ԓ ԓ96 1 

5 EDIR R 0 

ᴶ  

0Е  

1Е  

4 ACKER R 0 ACK ᵣ 

3 FRMER R 0 ᵣ 

2 CRCER R 0 CRC ᵣ 

1 STFER R 0 ᾥ ᵣ 

0 BER R 0 ᵣ ᵣ 

 

25.5.14 ЃCAN_RXERRЃERRCR [15:8]ЄЄ 

ẘ Е0x19 

ᵣẅЕ0x00 
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ᵣ   ᵣẅ  

7:0 RXERR R 0 
╦ẅɼ ῗ

ԐᴌЇ∑RX √ ҿ0 

 

25.5.15 ЃCAN_TXERRЃERRCR [23:16]ЄЄ 

ẘ Е0x1A 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7:0 TXERR R 0 

╦ẅ ᵤ8ᵣɼ

ῗ ԐᴌЇ∑ ᴶ √ ҿ

127Їװ ӎ Ѓ₴ 128

Ḫ Єɼ Ὺ TXERR

ῗ ῗ Ḫ  

 

25.5.16 ᴈ ҧ ЃCAN_ALCЃERRCR [31:24]ЄЄ 

CAN ┼ ᴈ ҧ ⅓ Ὺᵣ ɼ Ὶ Ї ֥ ñᴈ ҧ Ҳ òɼ Ї

ᴈ ҧ Ҳ ᵣ ɼ҅ Ӏ ┼ ԋ Ὺ Ї ᴰҿҐ҅үᴈ ҧ

‟ ꜗ ɼ ꜗ ᾡ CAN үCAN ɼ ԓ Ї

װ ᴈ Ғ ꜗ ‟ɼ 

ẘ Е0x1B 

ᵣẅЕ0x00 

ᵣ   ᵣẅ  

7:5 RSV - - Ḧ  

4:0 ALC R 0 ᴈ ҧ ᵣ  

 

 

 25-7Еᴈ ҧ ᵣҲ  
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 25-5ЕALC  

 

25.6 ᶕ  

25.6.1 CAN  

1. CAN Ї ᵣЇCANꜗ ɼ 

2. CAN_BTR0/CAN_BTR1ɼ 

3. CAN_ISR ᵣ/Ҳ ᵣɼ 

4. Ҳ ᶕ CAN_IMR Їᶕ TIҲ Ѓ Єɼ 

5. CAN_MR[1]Ї ῇ ɼ 

6. CAN_TXBUFЇ ӎ  ῇ CAN Ὺ Ї ᾨ

 ῇЇ  ῇ32r ɼ 

ת .7 CAN_CMR[2]Ї ꜠ ɼ 

8. CAN_SR[5]1 Ѓ ᶕ TIҲ Ї TIҲ ЄЇ

ɼ 
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25.6.2 CAN  

1. CAN Ї ᵣЇCANꜗ ɼ 

2. CAN_BTR0/CAN_BTR1ɼ 

3. CAN_ISR ᵣ/Ҳ ᵣɼ 

4. Ҳ ᶕ CAN_IMR Їᶕ RIҲ Ѓ Єɼ 

5. Ї ᶕ ЇCAN_MR[0]1ɼCAN_ACR

Ὺ ЇCAN_AMR ғCAN_ACR ᵣɼ Ғ

ЇCAN_AMR ᵣ 1ɼ 

6. CAN_MR[1]Ї ῇ ɼ 

7. CAN_SR[7]1 Ѓ ᶕ RIҲ Ї RIҲ ЄЇ

CAN_RXBUFЇ └ ₴ ɼ 
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26 I2C ЃI2CЄ 

26.1   

I2C ᵲ CPU I2C ҏ ה  ɼ CPU ה Ầ  ᵲ Ї

CPU I2C Ї ┼Ḫ ᵲ └I2C Ḫ

ЖI2C ת I2C ה Ї

Ҳ CPUɼCPU ה ғ  ᵲ ᵒɼ 

26.2 Ӏ  

 ̧ I2Cҷ  

 ̧ ‼ 100 Kb/sЇ 400 Kb/s +1 Mb/s 

 ̧ Ӏ ה  

 ̧ 7ᵣ 10ᵣ  

 ̧ 7ᵣ 10ᵣ ᴶ  

 ̧ ᴶ  

 ̧ 8 “ 

 ̧ Ҳ ᵲ 

 ̧ Ґ ᵣ  

 ̧ SDAḦ  

 ̧  

 ̧ DMA ᵲ 

 ̧ SMBusЃSystem Management BusЄ/PMBusЃPower Management BusЄ 

 ̧ SMBusה ARP  ת

 ̧ ЃAddress resolution protocolЃARPЄsupportЄ 

26.3  

 26-1ЕI2C  

ꜗ    ꜗ  

I2C0_SDA PB5,PB7,PB9 Input/Output  

I2C0_SCL PB6,PB8 Input/Output  

I2C1_SDA PB11,PB12,PB15 Input/Output  

I2C1_SCL PB10,PB14 Input/Output  
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ꜗ    ꜗ  

I2C2_SDA PA9,PC9,PD2 Input/Output  

I2C2_SCL PA8,PC12 Input/Output  

 

26.4 ꜗ  

26.4.1 SMBus/PMBus 

SMBus ԓ Ὶ Ӑ ᶱ Ḫ Ї ԋ ӎ Ὶ ᴌɼ 

26.4.1.1  

῝ SMBusΊ ҅ Їת ֙ ת װ  ῇ ɼ ת ҅ү

Їᵜ ᴂ ẅ Ғװ ɼ SMBus Ї ᵣЃMSBЄᾨᴶ ɼ

ԓ Ї 11 ת ɼ ֙ ת ЕQuick CommandЇSend ByteЇReceive 

ByteЇWrite ByteЇWrite WordЇRead ByteЇRead WordЇProcess CallЇBlock ReadЇBlock 

WriteЇand Block Write-Block Read Process Callɼ 

ԓ Ԑꜙ SMBus Ғ ԓI2C ᴶ דЇᵜת װ SMBusӀ

Ї I2C ᴶ ɼҐ ԋ I2C TX FIFO ֥ת SMBus ɼ 

SMBusӀ ҐЇ RX FIFOҲ ɼ SMBusה ҐЇ

שת RX FIFOҲЇ ᶕ TX FIFO

Ї ᵒԓI2C ɼ 

 26-2ЕSMBus ᶕ  

Protocol 
Required 
TxFIFO 
Commands 

DATA 
(I2C_DATA
_CMD[7:0]) 

CMD 
(I2C_DATA
_CMD[8]) 

STOP 
(I2C_DATA_
CMD[9]) 

 

Quick 
Command 

1 Ғ  R/W ҿ 1 

I2C_TAR

bit11 bit16

ҿ1 

Send Byte 1 Data Byte ҿ 0 ҿ 1  

Receive Byte 1 Ғ  ҿ 1 ҿ 1  

Write Byte 2 

Command 
Code 

ҿ 0 ҿ 0  

Data Byte ҿ 0 ҿ 1  

Write Word 3 

Command 
Code 

ҿ 0 ҿ 0  

Data Byte 
Low 

ҿ 0 ҿ 0  

Data Byte 
High 

ҿ 0 ҿ 1  

Read Byte 2 
Command 
Code 

ҿ 0 ҿ 0  
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Protocol 
Required 
TxFIFO 
Commands 

DATA 
(I2C_DATA
_CMD[7:0]) 

CMD 
(I2C_DATA
_CMD[8]) 

STOP 
(I2C_DATA_
CMD[9]) 

 

Ғ  ҿ 1 ҿ 1  

Read Word 3 

Command 
Code 

ҿ 0 ҿ 0  

Ғ  ҿ 1 ҿ 0  

Ғ  ҿ 1 ҿ 1  

Process Call 5 

Command 
Code 

ҿ 0 ҿ 0  

Data Byte 
Low 

ҿ 0 ҿ 0  

Data Byte 
High 

ҿ 0 ҿ 0  

Ғ  ҿ 1 ҿ 0  

Ғ  ҿ 1 ҿ 1  

Block Write N+1 

Command 
Code 

ҿ 0 ҿ 0  

Data Byte ҿ 0 ҿ 0  

N+1) Data 
Byte N 

ҿ 0 ҿ 1  

Block Read N+1 

Command 
Code 

ҿ 0 ҿ 0  

Ғ  ҿ 0 ҿ 0  

N+1) Ғ  ҿ 0 ҿ 1  

Block Write-
Block Read 
Process Call 

M+N+1 

Command 
Code 

ҿ 0 ҿ 0  

Data Byte 1 ҿ 0 ҿ 0  

M+1) Data 
Byte M 

ҿ 0 ҿ 0  

M+2) Ғ

 
ҿ 1 ҿ 0  

M+3) Ғ

 
ҿ 1 ҿ 0  

M+N+1) Ғ

 
ҿ 1 ҿ 1  

SMBUS Host 
Notify 
Protocol 

3 
Data Byte 
Low 

ҿ 0 ҿ 0 

I2C_TAR ҿ

SMBusӀ

Ѓ0001 

000Є 

I2Cה ׃ I2C_CR SMBUS_SLAVE_QUICK_CMD_ENᶕ ‟ҐЇ Quick ת

ɼ ᵣ Їה ׃ Quick ЇҒת Ὶל ɼI2Cה └Quick

ת ₴SMBUS_QUICK_DETҲ ɼ 

SMBus ꜘPEC ῇԋ ┼ɼ װ ᴶ

ꜘ ЃPECת Єװ ᴌ Ὶ ɼ 
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26.4.1.2 SMBus  

SMBusה “ װ Ӏ ҿ үה ꜠ ⅎ ҅ ”ɼ ᾡ

ñ òɼ 

SMBusҿ Ҳ ү ῇԋ128ᵣ ҅ IDЃUDIDЄЇװ ү װ ⅎ

ɼUDID 96bitҿ0Їᵤ32bit I2C_SMBUS_ARP_UDID_LSB ┼ɼ 

I2Cᶕ IC_CR Ҳ SMUBS_PERSISTANT_SLV_ADDR_ENᵣ I2C

ӊה ɼ 

I2CӀ װ ₴ ЃARPЄ ЇҿSMBusת Ҳ ה ⅎ ꜠

ɼ 

 26-3Е I2CҲ TxFIFOת SMBus ARPת  

ARP 
Command 

Required 
TXFIFO 
Commands 

Command/
Data 
(I2C_DATA
_CMD[7:0]) 

CMD Bit 
(I2C_DATA
_CMD[8]) 

STOP Bit 
(I2C_DATA
_CMD[9]) 

 

Prepare for 
ARP 

2 

Command = 
'0000 0001' 

ҿ 0 ҿ 0 
I2C_TAR[6:0] ҿ

SMBus

Ѓ1100 001Є PEC Byte ҿ 0 ҿ 1 

Reset 
Device 
(General) 

2 

Command = 
'0000 0010' 

ҿ 0 ҿ 0 
I2C_TAR[6:0] ҿ

SMBus

Ѓ1100 001Є PEC Byte ҿ 0 ҿ 1 

Get UDID 
(General) 

20 

Command = 
'0000 0011' 

ҿ 0 ҿ 0  
1. I2C_TAR[6:0]

ҿSMBus

Ѓ1100 

001Є 

2. 128үUDID

16

 

3. ҅ү ת

ה  

Ғ  ҿ 1 ҿ 0 

Ғ  ҿ 1 ҿ 0 

Ғ  ҿ 1 ҿ 0 

PEC Byte ҿ 1 ҿ 1 

Assign 
Address 

20 

Command = 
'0000 0100' 

ҿ 0 ҿ 0  

1. I2C_TAR[6:0]

ҿSMBus

Ѓ1100 

001Є 

2. 128үUDID

16

  

3. ҅ү  ת

ה  

Byte Count 
= 17 

ҿ 0 ҿ 0 

- 

UDID Byte 
15 

ҿ 0 ҿ 0 

UDID Byte 
14 

ҿ 0 ҿ 0 

Assigned 
Address 

ҿ 0 ҿ 0 
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ARP 
Command 

Required 
TXFIFO 
Commands 

Command/
Data 
(I2C_DATA
_CMD[7:0]) 

CMD Bit 
(I2C_DATA
_CMD[8]) 

STOP Bit 
(I2C_DATA
_CMD[9]) 

 

PEC Byte ҿ 01 ҿ 1 

Get UDID 
(Directed) 

19 

Command = 
'0000 0011' 

ҿ 0 ҿ 0  
1. I2C_TAR[6:0]

ҿSMBus

Ѓ1100 

001Є 

2. 128үUDID

16

 

3. ҅ү ת

ה  

{Slave 
address[6:0]
,1} 

ҿ 1 ҿ 0 

Ғ  ҿ 1 ҿ 0 

Ғ  ҿ 1 ҿ 0 

PEC Byte ҿ 1 ҿ 1 

Reset 
Device 
(Directed) 

2 

command = 
{slave 
address[6:0]
,0} 

ҿ 0 ҿ 0 
I2C_TAR[6:0] ҿ

SMBus

Ѓ1100 001Є 
PEC byte ҿ 0 ҿ 1 

 

26.4.1.3 Ӏ Ґ ARP 

I2C ᵲSMBusӀ ҿ үה ⅎ ҅ װ ה” “ Ї Ґװ

Е 

1. ᵣ ‡ ꜠ ЇSMBusӀ ₴ñPrepare for ARPò Їת Ӏ ARPװḈҿ

ⅎ ꜠ ɼה ═ ᴑᵫ Ӏ  ɼת

2. └ ñPrepare to ARPòת ACK Ї Ҳ ARP Ї ñGet 

UDIDòתɼNACK Ғ ARP Ї ╦ ה ɼ

‟ҐЇӀ step8ɼ 

3. I2CӀ ₴ñGet UDIDòװ ה UDIDḪ Ї ԓⅎ ꜠ ɼ 

4. ñGet UDIDòת ╦Ҏү ACKЇ ҙ ᵣ0x11Ї ӍӀ

ñAssign Addressò ɼת ∑ЇӀ 8Ҳ Їװ ARP ɼ 

5. Ӏ ñAssign AddressòתЇ ñGet UDIDòת UDIDה ꜠ ⅎ ɼ 

6. ⅎ └ ACKЇ∑Ӏ ה Ҳ∩ ⅎ └ װ3 ҅

үה UDIDɼ NACKЇӀ Ғᴰה Ҳ ү Ї 3

҅үה Ὶהל UDIDɼ 

7. ⅎ └ ACKЇ∑Ӏ ⅎ ғ UDID ҅ Ỵ

Ҳɼ 

8. Ӏ 3ῴ ñGet UDIDòת Ὶהל UDIDɼ └ñGet UDIDò

NACKЇӀ 9ɼ 
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9. I2C ⅓װ ה└ Їװ Ӏ ɼ 

10. I2C⅓ ה└ ҙ └Ӏ Ї ה ꜠ ЇӀ

11 ARPɼ 

11. Ӏ Ї 3 ARPЇ ∑ 12ɼ 

12. I2C⅓ Ӏ Ї 3 ARPɼ 

ה 26.4.1.4 Ґ ARP 

I2CᵲҿSMBusה  ҐᴑꜙЕװ

 ̧ ARP ת Ὺ  

I2C_SR SMBUS_SLAVE_ADDR_VALID

SMBUS_SLAVE_ADDR_RESOLVEDɼ 

 ̧ ARP ת PEC ɼ 

 ̧ ׃ PEC ғ Ὶ └ CRCẅ Ї ᴰҿPEC ACKɼ

Ғ Ї∑NACK PEC ɼ 

ҏ ҅үSMBusӀ ֥ ARP ת ꜘARP ЇI2Cᵲҿה Ґװ Е 

1. ᵣ ‡ ꜠ ЇI2Cה ӊה ɼ 

2. I2C ҅ү ӊה ЃPSAЄЇ ЇPSA ה

ЃI2C_SARЄ Ҳ ɼ Ї∑ 4ɼ 

3. I2C ӊה ӊ Ỵ I2C_SARҲЇ ҿ 1Ї ҿ 0ɼ 

4. I2C ӊה Ѓ PSAЄ ɼ 

5. I2C Ҳ ה Ҳ ARP Їװ” ARP ת

ɼת Ї Ӎה ῇ 6Ї ∑ 25ɼ 

6. I2C └ SMBus Ї ᴰ ת װ ñ‼

ARPòתɼ Ї∑ ῇ 7Ї ∑ ῇ 8ɼ 

7. └ñPrepare to ARPòת ЇI2C ЇװḈ ғ ARP ɼI2C

5 ҅ү SMBus ɼ 

8. I2C ת Їװ ₴ԋñReset Deviceòתɼ Ї∑I2C ῇ 9Ї ∑

ῇ 10ɼ 

9. └ñReset Deviceòת Ї I2C Ѓ PSAЇ

I2C_CR[19]=0Є ɼI2C ῇ 5 ҅үSMBus ɼ 

װЇת .10 ₴ԋñAssign Addressòתɼ Ї∑ ῇ 11Ї ∑ ῇ

13ɼ 

11. └ñAssign Addressòת ЇI2C ῚUDIDғ └ ɼ ᴑᵫ Ғ Ї
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∑I2C Ғᴰ װ ɼ UDIDҲ Ї∑ ῇ 12Ї

∑ ῇ 5 ҅үSMBus ɼ 

12. 11Ҳ UDID ЇDW_apb_i2c ה Ї ᶕ ה I2C_SAR

ɼI2C Ὶ Ї └꜠ Ї ҙҒῴ ñGet 

UDIDòתЇ └ñPrepare to ARPòñReset DeviceòתɼI2C ῇ 5

҅ү SMBus ɼ 

13. I2C ת Їװ ₴ԋñGet UDIDòתɼ Ї∑ ῇ 14Ї ∑ ῇ

19ɼ 

14. └ñGet UDIDòת ЇI2C Ὶ Їװ ғ ARP ɼ

Ї∑Ὶ ARPӀ Ї 5 ҅ү SMBus ɼ

ARP Ї ῇ 15ɼ 

15. I2C Ὶ UDID SMBus “ ɼ ᴑᵫ Ṣ └“ ЇI2C

ᵣ SLV_ARB_LOSTᵣ Ẩ ᴶ ɼ Ї 5 ҅ү SMBus ɼ

└“ Ї∑ I2C ῇ 16ɼ 

16. I2C Ὶ ЃAVЄ Їװ └ ה ẅɼ AV Ї

∑ ῇ 17Ї ∑ ῇ 18ɼ 

17. AV ᵣ Ї ╦ I2C_SAR Ї ᴰ Ὶ ה Ї

SMBus “ ɼI2C 5 ҅ү SMBus ɼ 

18. AV ᵣ Ї ה╦ ЃI2C_SARЄ ɼ ЇI2C FFhẅЇ SMBus

“ ɼ ARPӀ └ FFhẅЇ∑ ⅎ ɼI2C 5

҅ү SMBus ɼ 

19. I2C ɼת ᵣҙ ғ I2C_SARҲ Ї∑

20Ї ∑Ї װ5 ҅ү SMBus ɼ 

20. ᵣЇ ת ҿñReset Deviceòתɼ Ї∑ 21Ї

∑ 22ɼ 

21. └ñReset Deviceòת ЇI2C Ѓ PSAЇ

I2C_CR[19]=0Є ɼI2C ῇ 5 ҅ү SMBus ɼ 

22. I2C └ ת ҿñDirected Get UDIDòתɼ Ї∑ 23 UDIDḪ

ɼ Ї∑ 24ɼ 

23. └ ת ñDirected Get UDIDòתЇ∑ UDID Ḫ ה╦ Ї 5

҅ү SMBus ɼ 

24. └ ת ñDirected Get UDIDòתЇ∑ I2C └ ARP Їת I2Cᴰ

ת 5 ҅ү SMBus ɼ 

25. ᵣ ᵣЇ∑ ῇ 26Ї ∑ ῇ 5 ҅ү SMBus ɼ
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└ Ғ SMBus Ї I2C ꜗ ɼ Ὶ

ᵣװ ɼ 

26. ᵣ ᵣ ЇI2C Ί ה ɼ └ ה ғῚה

Ї ЇI2C ῇ 27Ї ∑ ῇ 5 ҅ү SMBus ɼ 

27. I2C Ὶ ꜗ Ї Ὶ ɼI2C

5 ҅ү SMBus ɼ 

26.4.2  

I2C ꜗ Ї ᵤ Ї ᶱ ЃSDAЄ ЃSCLЄ

ɼ 

26.4.2.1 SDA ᵤ  

SDA ᵤЇӀ Ґװ ᵲЇ  26-1  26-2  

1. Ӏ 9ү “Їװ 9ү Ὺ ᵤ ɼ 

2. SDA 9ү “Ὺ ЇӀ ᴰ STOP ɼ 

3. SDA Ӣү ד Ї ᴌ ᵣɼ 

 

 26-1Еᶕ 9үSCL SDA  

 

 

 26-2Еᶕ 6үSCL SDA  
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26.4.3 I2C SCLHCNTSCLLCNT 

I2Cᵲҿ ‼ 100Kb/sɻ 400Kb/s +1Mb/sӀ ЇҿḦ I/O

Ї*CNT I2CJ ╦ Ї*CNT ҐЕ 

 ̧ I2C_SSSCLHCNT 

 ̧ I2C_SSSCLLCNT 

 ̧ I2C_FSSCLHCNT 

 ̧ I2C_FSSCLLCNT 

26.4.3.1 ɻᵤ ẅ 

 ̧ I2C_SSSCLLCNT I2C_FSSCLLCNT ԓI2C_FSSPKLEN+7 

 ̧ I2C_SSSCLHCNT I2C_FSSCLHCNT ԓI2C_FSSPKLEN+5 

26.4.3.2 SCLHCNTSCLLCNT  

Ґװ ₴ԋ ᵫ Ґ I2C_FSSCLHCNTI2C_FSSCLCNTЇ Ӥ ₴

‼ +Ґ ẅ 

 ̧ 400kb/sЇSCL ҿ2.5us 

 ̧ ᶡ I2C APB 48MHzЇ∑I2C_CLK 20.8ns 

 ̧ ЇSCL ɻᵤ  

MIN_SCL_LOWtime_FS = 1300ns 

MIN_SCL_HIGHtime_FS = 600ns 

MIN_SCL_LOWtime_SS = 4700ns 

MIN_SCL_HIGHtime_SS = 4000ns 

MIN_SCL_LOWtime_FS+ = 500ns 

MIN_SCL_HIGHtime_FS+ = 260ns 

3#,ͅ0%2)/$&ͅ3

)ς#ͅ&33#,(#.4)ς#ͅ&33#,,#.4
)ς#ͅ#,+ͅ0%2)/$ 

I2C_FSSCLLCNT x I2C_CLK_PERIOD = MIN_SCL_LOWtime_FS 

SCLI2C ῇש Е 

 

ςυππ

)ς#ͅ&33#,(#.4)ς#ͅ&33#,,#.4
ςπȢψ 

I2C_FSSCLLCNTĬ20.8=1300 

I2C_FSSCLHCNTI2C_FSSCLLCNT: 

 



UM324xF ῳ  I2C ЃI2CЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  351 

I2C_FSSCLHCNT+I2C_FSSCLLCNT=120.9 

I2C_FSSCLLCNT=62.5 

 

I2C_FSSCLLCNT ҏ ῇ I2C_FSSCLLCNT=63Ї∑I2C_FSSCLHCNT=58 

26.4.4 SDAḦ  

I2C ‼ ҐЇSDAḪ Ḧ ҿ300nsЇ +

ҐЇ ᵣ0nsɼ 

ԓ ү ᴰ └Ғ ЇI2C ҅ү ᴌ   I2C_SDA_HOLD

Ї ԓ꜠ SDAḦ ɼ 

Bit[15:0]ԓӀɻהᴶ SDAḦ ЃSDAה └ᵤЄɼ 

Bit[23:16]ԓ SDA Ѓ ЄЇ ᶽ SCLҿ ЃӀ ה Єɼ 

Ғ Ғ SDAḦ Ї∑ Ї  

I2C_SDA_HOLDɼ I2C ЃI2C_EN[0]=0Є Ї I2C_SDA_HOLD

 ɼ 

26.4.4.1 Ҳ SDA  

 RX_HOLDẅ 

‼  I2C_SS_SCL_HCNT ï I2C_FS_SPKLEN - 3 

+ I2C_SS_SCL_HCNT ï I2C_FS_SPKLEN - 3 

26.4.4.2 Ҳ SDA  

TX_HOLD ԓ I2C SDAЃic_sda_oeЄ ɼTX_HOLD Ҳ

үẅ ҅үI2C ɼ 

I2CӀ ҐЇḦ ҿ҅үI2C ɼ Ї TX_HOLDҿ0 Ї

SCLҿ0 I2Cד ꜠SDA̔үI2C ɼ ԓTX_HOLDҲ ῚלẅЕ 

 ̧ SCL ҿ0 ЇI2C ꜠SDA TX_HOLD * I2C  

I2Cה ҐЇ Ḧ ҿЃI2C_FS_SPKLEN + 7Є* I2C ɼ Ї

TX_HOLDẅ ԓI2C_FS_SPKLEN+7Ї SCLҿ0 ЇI2Cד ꜠SDA 

ЃI2C_FS_SPKLEN + 7Є* I2C Ї ԓTX_HOLDҲ ῚלẅЕ 

 ̧ SCL ҿ0 ЇI2C ꜠SDA TX_HOLD * I2C  
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 26-3ЕI2CӀ TX_HOLD = 3 

26.4.5 ⌐ DMA Ḫ 

I2C DMA ɼ DMA Ҳ ᵣ װ DMA

DMA ɼ Ї∑֥ DMA ɼDMA

╦ ᴶ Ӑ╦ ɼ 

 ̧ DMA  

DMA TXENᵣ װ DMA ɼҿI2Cⅎ DMA Ї

ЇDMA ┼ ᴰ ה Ỵ DR ɼ 

 ̧ DMA  

DMA RDMAEᵣ װ DMA ɼҿI2Cⅎ DMA Ї

└ ЇDMA ┼ ᴰ DRה Ҳᴶ └ Ỵ ɼ 

26.5   

I2C0 Е0x4600_7000 

I2C1 Е0x4600_8000 

I2C2 Е0x4600_9000 

∆ ҐЕ 

 26-4ЕI2C ∆  

ẘ    

0x00 I2C_CR I2C ┼  

0x04 I2C_TAR I2C ה  

0x08 I2C_SAR I2Cה  

0x10 I2C_DATACMD I2C ת  

0x14 I2C_SSSCLHCNT I2C ‼ SCL  

0x18 I2C_SSSCLLCNT I2C ‼ SCLᵤ  

0x1C I2C_FSSCLHCNT I2C SCL  

0x20 I2C_FSSCLLCNT I2C SCLᵤ  

TX_HOLD=3 



UM324xF ῳ  I2C ЃI2CЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  353 

ẘ    

0x2C I2C_ISR I2CҲ  

0x30 I2C_INTMASK I2CҲ  

0x34 I2C_RAWISR I2C RAWҲ  

0x38 I2C_RXTL I2C FIFO ẅ  

0x3C I2C_TXTL I2C FIFO ẅ  

0x40 I2C_CLR I2C Ҳ  

0x44 I2C_CLRRXUNDER I2C _RX_UNDERҲ  

0x48 I2C_CLRRXOVER I2C _RX_OVERҲ  

0x4C I2C_CLRTXOVER I2C _TX_OVERҲ  

0x50 I2C_CLRRDREQ I2C _RD_REQҲ  

0x54 I2C_CLRTXABRT I2C _TX_ABRTҲ  

0x58 I2C_CLRRXDONE I2C _RX_DONEҲ  

0x5C I2C_CLRACTIVITY I2C _ACTIVITYҲ  

0x60 I2C_CLRSTOPDET I2C _STOP_DETҲ  

0x64 I2C_CLRSTARTDET I2C _START_DETҲ  

0x68 I2C_CLRGENCALL I2C _GEN_CALLҲ  

0x6C I2C_EN I2Cᶕ  

0x70 I2C_SR I2C  

0x74 I2C_TXFLR I2C “  

0x78 I2C_RXFLR I2C “  

0x7C I2C_SDAHOLD I2C SDAḦ  

0x84 I2C_SLVDATANACKONLY I2C ה Nack  

0x88 I2C_DMACR I2C DMA ┼  

0x8C I2C_DMATDLR I2C DMA ⌡  

0x90 I2C_DMARDLR I2C DMA ⌡  

0x94 I2C_SDASETUP I2C SDA  

0x98 I2C_ACKGENERALCALL I2C ACK  

0x9C I2C_ENSR I2Cᶕ  

0xA0 I2C_FSSPKLEN I2C ┼  

0xBC I2C_SMBUSCLOCKLOWSEXT I2C SMBUSה  

0xC0 I2C_SMBUSCLOCKLOWMEXT I2C SMBUSӀ  

0xC4 I2C_SMBUSTHIGHMAXIDLECOUNT I2C SMBUS  

0xC8 I2C_SMBUSISR I2C SMBUSҲ  

0xCC I2C_SMBUSINTMASK I2C SMBUSҲ  

0xD0 I2C_SMBUSRAWISR I2C SMBUS RAWҲ  

0xD4 I2C_CLRSMBUSISR I2C SMBUSҲ  

0xDC I2C_SMBUSUDIDLSB I2C SMBUS ARP UDID LSB  
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26.5.1 I2C┼ ЃI2C_CRЄ 

ẘ Е0x00 

ᵣẅЕ0x0000 0065 

ᵣ   ᵣẅ  

31:20 RSV - - Ḧ   

19 
SMBUS_PERSISTANT_SL
V_ADDR_EN 

R/W 0x0 ┼ I2Cᵲҿ ӊ ӊה ɼ 

18 SMBUS_ARP_EN R/W 0x0 

׃ ה ɼ 

┼ I2C SMBus Ґ

ɼ 

17 
SMBUS_SLAVE_QUICK_C
MD_EN 

R/W 0x0 

׃ ה Е 

0ЕI2C QUICK װת  

1Е SMBus ҐЇI2C QUICK  ת

16:12 RSV - - Ḧ  

11 
BUS_CLEAR_FEATURE_C
TRL 

R/W 0x0 

׃ Ӏ Е 

0Еᶕ ꜗ  

1Е ꜗ  

10:9 RSV - - Ḧ  

8 TX_EMPTY_CTRL R/W 0x0 
ᵣ ┼ TX_EMPTYҲ ֥ Ї

I2C_RAW_INTR_SR   

7 
STOP_DET_IFADDRESSE
D 

R/W 0x0 

ה ҐЇ ֥ STOP_DETҲ Е 

1Е ֥ STOP_DETҲ  

0Е Ї ֥ STOP_DETҲ  

ᵣ׃ ԓה  

Е Ї ᵣ ᵣЇה Ғ֥

STOP_DETҲ ɼSTOP_DETҲ ׃

ғה ֥ ɼ 

6 SLAVE_DISABLE R/W 0x1 

ᵣ ┼I2C ה Е 

0Еה ᶕ  

1Еה  

5 RESTART_EN R/W 0x1 

ᵲҿӀ ᵣ ┼ RESTART ᴌЕ 

0Е  

1Еᶕ  

RESTART ЇI2C ᵲҿӀ Ғ

ꜗҐװ Е 

 ̧  

 ̧ Ґ ᴶ  

 ̧ 10ᵣ ᵲ 

RESTART ᴌ Ї Ẩ ᴌῴ

ᴌ Ї ⅎ үI2Cᴶ ɼ 

ҏ ᵲ ᴰ ᵣIC_RAW_INTR_STAT

ᵣ6ЃTX_ABRTЄ 

4 10ADDR_MASTER R 0x0 

I2CᵲҿӀ Е 

0Е7ᵣ  

1Е10ᵣ  
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ᵣ   ᵣẅ  

3 10ADDR_SLAVE R/W 0x0 

ᵲҿה Ї ᵣ ┼ 10ᵣ 7ᵣ Е 

0Е7ᵣ ɼI2C 10ᵣ

ɼ ԓ7ᵣ Ї׃ IC_SAR ᵤ7ᵣ 

1Е10ᵣ ɼI2C׃ 10ᵣ Ї

ғIC_SAR 10ᵣ  

2:1 SPEED R/W 0x2 

ҩᵣ ┼I2C ᵲ  

׃ I2C ᵲ Ӏ Ґ Е 

1Е ‼ (0-100Kb/s) 

2Е (400Kb/s) +Ѓ 0-

1000Kb/sЄ 

0 MASTER_MODE R/W 0x1 

ᵣ ┼Ӏ Е 

0ЕӀ  

1ЕӀ ᶕ  

 

SLAVE_DISABLE(I2C_CR[6]) MASTER_MODE(I2C_CR[0]) Ґ ∆ɼ 

 26-5ЕI2C SLAVEMASTER  

SLAVE_DISABLE (I2C_CR[6]) MASTER_MODE (I2C_CR[0]) State 

ה 0 0  

0 1  

1 0  

1 1 Ӏ  

 

26.5.2 I2C ה ЃI2C_TARЄ  

ẘ Е0x04 

ᵣẅЕ0x0000 0055 

ᵣ   ᵣẅ  

31:17 RSV - - Ḧ   

16 SMBUS_QUICK_CMD R/W 0x0 
11ЃSPECIALЄ=1 Ї ᵣ I2C

QUICK  ת

15:12 RSV - - Ḧ  

11 SPECIAL R/W 0x0 

ᵣ ᴌ Ѓת

 ЄЕת

0Е 10ᵣGCЇ ᶕ ADDRᵣ 

1Е I2C ת GCᵣ  

10 GC_OR_START R/W 0x0 

ᵣ11 ᵣЇ ᵣ I2C

Е 

0Е ɼ

  ᵲɼI2C ҅ ᵲ

Ґ └SPECIAL(11) ẅ  

1Е  ת

9:0 ADDR R/W 0x55 

Ӏ ᵲ Е 

҅ү Ї ֙ᵣ װ ɼ 

֥ ЇCPUת ֙

ᵣ ҅ ɼ 
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26.5.3 I2C ה ЃI2C_SARЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 0055 

ᵣ   ᵣẅ  

31:10 RSV - - Ḧ   

9:0 ADDR R/W 0x55 
I2C ᵲ ה ҐЇḦ ԋה

ɼ ԓ7ᵣ ЇADDR[6:0] ɼ 

 

26.5.4 I2C ת ЃI2C_DATACMDЄ  

ẘ Е0x10 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:11 RSV - - Ḧ   

10 RESTART W 0x0 

Ӑ╦Ї ֥ ҅үRESTARTḪ

Е 

1Е RESTART_ENḪ ҿò1ôЇ

Ѓ CMD ẅЄ╦֥ ҅ү

RESTART Ḫ Ї ╦҅ү ת

ᴶ ɼ RESTART_ENḪ ҿ

ó0ôЇSTOPḪ STARTḪ  

0Е RESTART_ENḪ ҿó1ôЇ׃ ╦҅

ү ת ᴶ ֥ RESTARTḪ

ɼ RESTART_ENḪ ҿó0ôЇSTOPḪ

STARTḪ  

9 STOP W 0x0 

STOPЕ Ӑ Ї ֥ ҅ү

STOPḪ Е 

1Е ╦ Ӑ ֥ ҅үSTOPḪ Ї

TXFIFO ҿ ɼ TXFIFOҒҿ ЇӀ

₴҅ү ᴶ ᴈ Ḫ  

0Е ╦ Ӑ Ғ֥ ҅үSTOPḪ Ї

TXFIFO ҿ ɼӀ ╦ᴶ Ѓ

CMD ẅЄɼ

TXFIFOҿ ЇӀ ᵤSCL

TXFIFO └  

8 CMD W 0x0 

┼ Ӏ Ґ   ᵲЕ 

1Е  

0Е  

҅ү ת ῇTXxFIFOЇ ᵣ ԓ ⅎ

  ɼת ה ҐЇ ᵣ ẅ ᵲ

ɼ ה ҐЇ0 DATAҲ

ɼ 
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ᵣ   ᵣẅ  

7:0 DATA R/W 0x0 

I2C └ ɼ 

DATA   ᵲ ῴ Ї

ɼᵜ Ї Ї

I2C └ ẅɼ 

 

26.5.5 I2C‼ SCL ЃI2C_SSSCLHCNTЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0028 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 SS_SCL_HCNT R/W 0x28 

I2C ‼ ҐSCL  

Е ẅ 6 65525Ӑ

Ї ԓI2C ᶕ ԋ҅ү16ᵣ

Ї ẅ ԓI2C_SSSCLHCNT 
+10 I2C ԓ ɼ 

 

26.5.6 I2C‼ SCLu ЃI2C_SSSCLLCNTЄ 

ẘ Е0x18 

ᵣẅЕ0x0000 002F 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 SS_SCL_LCNT R/W 0x2F 
I2C ‼ ҐSCL ᵤ  

ẅҿ8 

 

26.5.7 I2C SCL ЃI2C_FSSCLHCNTЄ 

ẘ Е0x1C 

ᵣẅЕ0x0000_0006 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 FS_SCL_HCNT R/W 0x6 
I2C ҐSCL  

ẅҿ6 
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26.5.8 I2C SCLu ЃI2C_FSSCLLCNTЄ 

ẘ Е0x20 

ᵣẅЕ0x0000 000D 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 FS_SCL_LCNT R/W 0xD 
I2C ҐSCL ᵤ  

ẅҿ8ɼ 

 

26.5.9 I2CҲ ЃI2C_ISRЄ 

ẘ Е0x2C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:12 RSV - - Ḧ  

11 GEN_CALL R 0x0 

General call Ҳ Е 

0Е Ҳ  

1Е Ҳ  

10 START_DET R 0x0 

Start detectҲ Ї I2C

START RESTART ᴌЕ 

0Е Ҳ  

1Е Ҳ  

9 STOP_DET R 0x0 

Stop detectҲ Ї I2C

STOP ᴌЕ 

0Е Ҳ  

1Е Ҳ  

8 ACTIVITY R 0x0 

activityҲ Ї I2C ꜠ Ї

Е 

0Е Ҳ  

1Е Ҳ  

7 RX_DONE R 0x0 

Ҳ Е 

0Е Ҳ  

1Е Ҳ  

6 TX_ABRT R 0x0 

Ҳ Ҳ Е 

0Е Ҳ  

1Е Ҳ  

5 RD_REQ R 0x0 

I2Cᵲҿה ЇῚלӀ I2Cה

Ҳ Е 

0Е Ҳ  

1Е Ҳ  

4 TX_EMPTY R 0x0 

TX FIFO└ ᵤԓ ẅҲ Е 

0Е Ҳ  

1Е Ҳ  
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ᵣ   ᵣẅ  

3 TX_OVER R 0x0 

TX FIFO ₴Ҳ Е 

0Е Ҳ  

1Е Ҳ  

2 RX_FULL R 0x0 

RX FIFO └ ẅҲ Е 

0Е Ҳ  

1Е Ҳ  

1 RX_OVER R 0x0 

RX FIFO ₴Ҳ Е 

0Е Ҳ  

1Е Ҳ  

0 RX_UNDER R 0x0 

₴Ѓ RX_FIFOҿ CPU

FIFO ЄҲ Е 

0Е Ҳ  

1Е Ҳ  

 

26.5.10 I2CҲ ЃI2C_INTMASKЄ 

ẘ Е0x30 

ᵣẅЕ0x0000 08FF 

ᵣ   ᵣẅ  

31:12 RSV - - Ḧ   

11 GEN_CALL R/W 0x1 

General call Ҳ Е 

0Е Ҳ  

1ЕҒ Ҳ  

10 START_DET R/W 0x0 

Start detectҲ Е 

0Е Ҳ  

1ЕҒ Ҳ  

9 STOP_DET R/W 0x0 

Stop detectҲ Е 

0Е Ҳ  

1ЕҒ Ҳ  

8 ACTIVITY R/W 0x0 

activityҲ Е 

0Е Ҳ  

1ЕҒ Ҳ  

7 RX_DONE R/W 0x1 

Ҳ Е 

0Е Ҳ  

1ЕҒ Ҳ  

6 TX_ABRT R/W 0x1 

Ҳ Ҳ Е 

0Е Ҳ  

1ЕҒ Ҳ  

5 RD_REQ R/W 0x1 

ᵲҿה Ї ҅үI2CӀ Ҳ

Е 

0Е Ҳ  

1ЕҒ Ҳ  

4 TX_EMPTY R/W 0x1 

TX FIFO└ ᵤԓ ẅҲ Е 

0Е Ҳ  

1ЕҒ Ҳ  
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ᵣ   ᵣẅ  

3 TX_OVER R/W 0x1 

TX FIFO ₴Ҳ Е 

0Е Ҳ  

1ЕҒ Ҳ  

2 RX_FULL R/W 0x1 

RX FIFO └ ẅҲ Е 

0Е Ҳ  

1ЕҒ Ҳ  

1 RX_OVER R/W 0x1 

RX FIFO ₴Ҳ Е 

0Е Ҳ  

1ЕҒ Ҳ  

0 RX_UNDER R/W 0x1 

₴Ѓ RX FIFOҿ CPU FIFO

ЄҲ Е 

0Е Ҳ  

1ЕҒ Ҳ  

 

26.5.11 I2C RAWҲ ЃI2C_RAWISRЄ 

ẘ Е0x34 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:12 RSV - - Ḧ   

11 GEN_CALL R 0x0 

ɼ 

└ ᵣɼ 

I2C CPU GC ɼI2C

Ỵ “Ҳɼ 

10 START_DET R 0x0 

ᴌ Е 

I2C ᵲ Ӏ ה Ї҅ └I2C

ҏ ᴌ ᵣ ᵣ 

9 STOP_DET R 0x0 

Ẩ ᴌ Е 

ᵣ ᶳ CR STOP INT  

STOP INT=0Ї I2C ᵲ Ӏ ה

Ї҅ └I2C ҏẨ ᴌ ᵣ ᵣɼ

ה ҐЇ ᴰ֥ ҅үSTOP

Ҳ STOPINT=1 

Ӏ ҐЃMASTER=1ЄЇ ᵣ I2C

Ẩ ᴌ ה ҐЃMASTER=0ЄЇ׃

ה ꜗ ֥ ҅үSTOPҲ ɼ 

8 ACTIVITY R 0x0 

I2C Ї ᵣ ԓ I2C ꜠ ᵣ

Ґװ Е 

I2C Ж 

I2C_CLR_ACTIVITY Ж 

I2C_CLR Ж 

ᵣЖ 

҅ ᵣ Ї ҏ Ї ᶕI2C ԓ

Ї ᵣӤד Ḧ ҿ └ ɼ 
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ᵣ   ᵣẅ  

7 RX_DONE R 0x0 

ה Е 

I2Cᵲҿה Ї ҅ү Ӏ

Ї ᴰ ᵣ ᵣɼ 

‟ ᴶ ҅ү Ї ᴶ ɼ 

6 TX_ABRT R 0x0 

Ҳ Е 

I2C ᵲҿ ЇҒ “Ҳ

ᵣɼ 

Е Ҳ ᴰ I2C Ҳ “

ɼ “ᴰ ԓ═ └ TX_ABRT

ɼ҅ ᵲ Ї װ APB

ҏ ɼ 

5 RD_REQ R 0x0 

Е 

I2Cᵲҿה ЇῚלӀ I2Cה

ᵣɼ 

I2C ᴰᶕ Ḧ ЃSCL=0Є └Ҳ

ɼ I2C ᵲҿה ῚלӀ

ꜗҙ ɼ Ҳ

 ῇ └I2C_DATA_CMD Ҳɼ

RD_REQ ᵣ  

4 TX_EMPTY R 0x0 

“ Е 

ᵣ ”ԓCR Ҳ EMPINT Е 

EMPINT = 0Ї “ҿ ᵣ 

EMPINT = 1Ї “ҿ ҙῪ ᵣ

ᵣ 

“ ᴌ ꜠  

3 TX_OVER R 0x0 
“ Е 

“  ῇ ₴ ᵣ 

2 RX_FULL R 0x0 

“ Е 

“ ᵣɼ 

“ҿ ᴌ  

1 RX_OVER R 0x0 

“ Е 

“ ҙ └ ᵣɼ I2C 

ᴰ Їᵜ ᴰҧ  

0 RX_UNDER R 0x0 
“ Е 

RX FIFOҿ DR ᵣ 

 

26.5.12 I2C FIFOẅ ЃI2C_RXTLЄ 

ẘ Е0x38 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ   

7:0 RX_TL R/W 0x0 
FIFO ẅɼ 

┼RX_FULLҲ ɼ 
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26.5.13 I2C FIFOẅ ЃI2C_TXTLЄ 

ẘ Е0x3C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ   

7:0 TX_TL R/W 0x0 
FIFO ẅɼ 

┼TX_EMPTYҲ  

 

26.5.14 I2C Ҳ ЃI2C_CLRЄ 

ẘ Е0x40 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_INTR R 0x0 

ᴰ Ҳ ɻ Ҳ Е 

ᵣҒ ᴌ ꜠ Ҳ Ї׃ ᴌ

Ҳ ɼ 

 

26.5.15 I2C RX_UNDERҲ ЃI2C_CLRRXUNDERЄ 

ẘ Е0x44 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_RX_UNDER R 0x0 
RX_UNDERҲ

ЃI2C_RAW_ISR[0]Є 

 

26.5.16 I2C RX_OVERҲ ЃI2C_CLRRXOVERЄ 

ẘ Е0x48 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_RX_OVER R 0x0 
RX_OVERҲ

ЃI2C_RAW_ISR[1]Є 
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26.5.17 I2C TX_OVERҲ ЃI2C_CLRTXOVERЄ 

ẘ Е0x4C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_TX_OVER R 0x0 
RX_OVERҲ

ЃI2C_RAW_ISR[3]Є 

 

26.5.18 I2C RD_REQҲ ЃI2C_CLRRDREQЄ 

ẘ Е0x50 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_RD_REQ R 0x0 
RD_REQҲ

ЃI2C_RAW_ISR[5]Є 

 

26.5.19 I2C TX_ABRTҲ ЃI2C_CLRTXABRTЄ 

ẘ Е0x54 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_TX_ABRT R 0x0 

TX_ABRTҲ

ЃI2C_RAW_ISR6]Є 

Ӥ TX FIFOה═ / ᵣ Ҳ

ЇװḈ  ῇ ɼ 

 

26.5.20 I2C RX_DONEҲ ЃI2C_CLRRXDONEЄ 

ẘ Е0x58 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_RX_DONE R 0x0 
RX_DONEҲ

ЃI2C_RAW_ISR[7]Є 
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26.5.21 I2C ACTIVITYҲ ЃI2C_CLRACTIVITYЄ 

ẘ Е0x5C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_ACTIVITY R 0x0 

I2C Ғ ꜠∑

ACTIVITYҲ ЃI2C_RAW_ISR[8]Є 

I2Cד ꜠Ї ӍACTIVҲ

ᵣɼ I2C I2C Ғῴ

꜠ ᵣ ᴌ ɼ װ

└I2C_RAW_ISRҲ ACTIVITY

Ѓ8Є ɼ 

 

26.5.22 I2C STOP_DETҲ ЃI2C_CLRSTOPDETЄ 

ẘ Е0x60 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_STOP_DET R 0x0 
STOPҲ

ЃI2C_RAW_ISR[9]Є 

 

26.5.23 I2C START_DETҲ ЃI2C_CLRSTARTDETЄ 

ẘ Е0x64 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   

0 CLR_START_DET R 0x0 
STARTҲ

ЃI2C_RAW_ISR[10]Є 

 

26.5.24 I2C GEN_CALLҲ ЃI2C_CLRGENCALLЄ 

ẘ Е0x68 

ᵣẅЕ0x0000_0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ   
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ᵣ   ᵣẅ  

0 CLR_GEN_CALL R 0x0 
GCҲ

ЃI2C_RAW_ISR[11]Є 

 

26.5.25 I2Cᶕ ЃI2C_ENЄ 

ẘ Е0x6C 

ᵣẅЕ0x0000 0004 

ᵣ   
ᵣ

ẅ 
 

31:17 RSV - - Ḧ  

16 SMBUS_CLK_RESET R/W 0x0 
SMBusӀ SMBusӀ

ᵣ 

15:4 RSV - - Ḧ  

3 SDA_STUCK_RECOVERY_ENABLE R/W 0x0 

TX_ABORTҲ ЇSDA

ᵤᵣЇ∑ ᵣ ᵲ SDA

┼ɼ ᵣᴰ ꜠  

2 TX_CMD_BLOCK R/W 0x1 

Ӏ ҐЕ 

0Е҅ TX FIFOҲ ҅ү

ЇI2C ꜠ ᴶ  

1Е ᶕTX FIFO ᴶ Ї

Ӥᴰ I2C ᴶ  

1 ABORT R/W 0x0 

I2Cᴶ Ҳ Е 

0ЕҲ  

1ЕҲ ᵲ  

I2C ᵲҿӀ ᵣ װ

ᴌҲ I2C ᴶ ɼ̔ ᵣҒ

ɼ ᵣ I2C ┼

ᴰ ╦ᴶ Ӑ ֥

҅үSTOP ᴌ

“ЇҲ ᵲӐ ֥ TX_ABRT

Ҳ ɼ 

ABORTᵣᴰ Ҳ ᵲ

꜠ ɼ 

0 ENABLE R/W 0x0 

I2C ᶕ Е 

0Е I2C Ѓ

“Ḧ Є 

1Еᶕ I2C  

 

26.5.26 I2C ЃI2C_SRЄ 

ẘ Е0x70 

ᵣẅЕ0x0000 0006 
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ᵣ   ᵣẅ  

31:19 RSV - - Ḧ  

18 SMBUS_SLAVE_ADDR_RESOLVED R 0x0 
ה ЃI2C_SAR[6:0]Є

ARPӀ Ї ᵣ 1 

17 SMBUS_SLAVE_ADDR_VALID R 0x0 
ה ЃI2C_SAR[6:0]Є

Ї ᵣ 1 

16 SMBUS_QUICK_CMD R 0x0 
└QUICK ת R/Wᵣ

Ї ᵣ 1 

15:12 RSV - - Ḧ  

11 SDA_STUCK_NOT_RECOVERED R 0x0 
┼ ЇSDAד ԓ

ᵤ Ї ᵣ 1 

10:7 RSV - - Ḧ  

6 SLV_ACTIVITY R 0x0 

ה ꜠ ᵣЕ 

0Еה ԓIDLE

Ї הI2Cװ ⅎҒ ꜠ 

1Еה Ғ ԓIDLE

Ї הI2Cװ ⅎ ꜠ 

5 MST_ACTIVITY R 0x0 

Ӏ ꜠ ᵣЕ 

0ЕӀ ԓIDLE

Ї I2CӀװ ⅎҒ ꜠ 

1ЕӀ Ғ ԓIDLE

Ї I2CӀװ ⅎ ꜠ 

4 RFF R 0x0 

“ Е 

0Е “  

1Е “  

3 RFNE R 0x0 

“ Е 

0Е “  

1Е “  

2 TFE R 0x1 

“ Е 

0Е “  

1Е “  

1 TFNF R 0x1 

“ Е 

0Е “  

1Е “  

0 ACTIVITY R 0x0 

I2Cᵣ ꜠ Е

MST_ACTIVITYᵣғ

SLV_ACTIVITYᵣ

ɼ 

 

26.5.27 I2C “ ЃI2C_TXFLRЄ 

ẘ Е0x74 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

15:3 RSV - - Ḧ   

2:0 CNT R 0x0 “Ҳ ү Ѓ0~7Є 
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26.5.28 I2C “ ЃI2C_RXFLRЄ 

ẘ Е0x78 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

15:3 RSV - - Ḧ   

2:0 CNT R 0x0 “Ҳ ү Ѓ0~7Є 

 

26.5.29 I2C SDAḦ ЃI2C_SDAHOLDЄ 

ẘ Е0x7C 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:24 RSV - - Ḧ   

23:16 RX_HOLD R/W 0x0 
I2Cᵲҿ ЇSDAḦ Ї ᵣҿ

APB1  

15:0 TX_HOLD R/W 0x1 
I2Cᵲҿ ЇSDAḦ Ї ᵣҿ

APB1  

 

26.5.30 I2C ה Nack ЃI2C_SLVDATANACKONLYЄ 

ẘ Е0x84 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 NACK R/W 0x0 

I2C׃ᵲҿה Е 

0Е ֥ NACKɻACK 

1Е └ ֥ NACK 

 

26.5.31 I2C DMA┼ ЃI2C_DMACRЄ 

ẘ Е0x88 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

15:2 RSV - - Ḧ  

1 TDMAE R/W 0x0 

DMAᶕ Е 

0Е DMA  

1Е DMAᶕ  
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ᵣ   ᵣẅ  

0 RDMAE R/W 0x0 

DMAᶕ Е 

0Е DMA  

1Е DMAᶕ  

 

26.5.32 I2C DMA ⌡ ЃI2C_DMATDLRЄ 

ẘ Е0x8C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

15:2 RSV - - Ḧ  

1:0 DMATDL R/W 0x0 
TDMAE=1 Ї FIFOҲ ԓ

ԓDMATDL ẅ Ї֥ dma_tx_req 

 

26.5.33 I2C DMA ⌡ ЃI2C_DMARDLRЄ 

ẘ Е0x90 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

15:2 RSV - - Ḧ  

1:0 DMARDL R/W 0x0 
RDMAE=1 Ї FIFOҲ ԓ

ԓDMARDL+1 Ї֥ dma_tx_req 

 

26.5.34 I2C SDA ЃI2C_SDASETUPЄ 

ẘ Е0x94 

ᵣẅЕ0x0000 0064 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 SDA_SETUP R/W 0x64 

SDA Е 

ҿ1000nsЇAPB1

ҿ10MHz Ї ҿ

11ɼ 

ẅҿ2ɼ 

 



UM324xF ῳ  I2C ЃI2CЄ 

V1.9.1 Copyright Ò 2025 Ѓ Є ᴓ ῎  369 

26.5.35 I2C ACK ЃI2C_ACKGENERALCALLЄ 

ẘ Е0x98 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:1 RSV - - Ḧ  

0 ACK_GEN_CALL R/W 0x1 

ACKЕ 

1Е └ ACK 

0Ж └ Ғ ЇӤҒ֥

Ҳ  

 

26.5.36 I2Cᶕ ЃI2C_ENSRЄ 

ẘ Е0x9C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:3 RSV - - Ḧ  

2 SLV_RX_DATA_LOST R 0x0 

ה ҧ Е 

1ЕI2C ᴶ ɼ

ԋNACKЇᵜ ῇI2C ᴶ

ɼ 

0ЕI2C Їה

ᴶ ɼ 

1 SLV_DISABLED_WHILE_BUSY R 0x0 Busy ה  

0 IC_EN R 0x0 

I2Cᶕ Е 

0ЕI2C  

1ЕI2Cᶕ  

 

26.5.37 I2C ┼ ЃI2C_FSSPKLENЄ 

ẘ Е0xA0 

ᵣẅЕ0x0000 0001 

ᵣ   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 I2C_FS_SPKLEN R/W 0x1 

ᴑᵫI2C ԐꜙӐ╦Ї ᾨ

Їװ Ḧ ɼ 

׃ I2C_CR[0]=0  ῇ ɼ 
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26.5.38 I2C SMBusה

ЃI2C_SMBUSCLOCKLOWSEXTЄ 

ẘ Е0xBC 

ᵣẅЕ0xFFFF FFFF 

ᵣ   ᵣẅ  

31:0 SMBUS_CLK_LOW_SEXT_TIMEOUT R/W 0xFFFFFFFF 

ԓ Ӏ Ґ

ה Ї ה

start└stopה

 

 

26.5.39 I2C SMBusӀ

ЃI2C_SMBUSCLOCKLOWMEXTЄ 

ẘ Е0xC0 

ᵣẅЕ0xFFFF FFFF 

ᵣ   ᵣẅ  

31:0 SMBUS_CLK_LOW_MEXT_TIMEOUT R/W 0xFFFFFFFF 

ԓ Ӏ Ґהstart

└ackɻack└ack ack

└stop SMBus

ЃSCLЄ ɼ 

 

26.5.40 I2C SMBus

ЃI2C_SMBUSTHIGHMAXIDLECOUNTЄ 

ẘ Е0xC4 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 SMBUS_THIGH_MAX_BUS_IDLE_CNT R/W 0xFFFF 

ԓ Ӏ ꜠

ꜘ└ ҙ

└SMBCLK

SMBDAT ҏ

ɼ 
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26.5.41 I2C SMBusҲ ЃI2C_SMBUSISRЄ 

ẘ Е0xC8 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:9 RSV - - Ḧ  

8 R_SLV_RX_PEC_NACK R 0x0 

ה ҿ ה ARP ת PEC

NACK Ҳ Е 

0Е Ҳ  

1Е Ҳ  

7 R_ARP_ASSGN_ADDR_CMD_DET R 0x0 

└Assign Address ARPҲ

Е 

0Е Ҳ  

1Е Ҳ  

6 R_ARP_GET_UDID_CMD_DET R 0x0 

└҅үGeneral directed 

Get UDID ARP Ҳת Е 

0Е Ҳ  

1Е Ҳ  

5 R_ARP_RST_CMD_DET R 0x0 

└҅үGeneral or Directed 

Reset ARP Ҳת Е 

0Е Ҳ  

1Е Ҳ  

4 R_ARP_PREPARE_CMD_DET R 0x0 

└҅үPrepare to ARP ת

Ҳ Е 

0Е Ҳ  

1Е Ҳ  

3 R_HOST_NOTIFY_MST_DET R 0x0 

└҅үHost Notify Ҳת

Е 

0Е Ҳ  

1Е Ҳ  

2 R_QUICK_CMD_DET R 0x0 

└҅үQuick Ҳת

Е 

0Е Ҳ  

1Е Ҳ  

1 R_MST_CLOCK_EXTND_TIMEOUT R 0x0 

ה └Ẩ Ӏ Ԑꜙ

ЃSTART to ACKɻACK to ACK

ACK to STOPЄЇ

ү Ҳ
I2C_SMBUS_CLOCK_LOW_M

EXT Ҳ Е 

0Е Ҳ  

1Е Ҳ  

0 R_SLV_CLOCK_EXTND_TIMEOUT R 0x0 

ה ԐꜙЃstart└stopЄ
IC_SMBUS_CLOCK_LOW_SE

XT Ҳ Е 

0Е Ҳ  

1Е Ҳ  
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26.5.42 I2C SMBusҲ ЃI2C_SMBUSINTMASKЄ 

ẘ Е0xCC 

ᵣẅЕ0x0000 01FF 

ᵣ   ᵣẅ  

31:9 RSV - - Ḧ  

8 M_SLV_RX_PEC_NACK R/W 0x1 

ה ҿ ה ARP ת

PEC NACK Ҳ

Е 

0Е Ҳ  

1ЕҒ Ҳ  

7 M_ARP_ASSGN_ADDM_CMD_DET R/W 0x1 

└Assign Address ARPҲ

Е 

0Е Ҳ  

1ЕҒ Ҳ  

6 M_ARP_GET_UDID_CMD_DET R/W 0x1 

└҅үGeneral directed 

Get UDID ARP Ҳת Е 

0Е Ҳ  

1ЕҒ Ҳ  

5 M_ARP_RST_CMD_DET R/W 0x1 

└҅үGeneral or Directed 

Reset ARP Ҳת Е 

0Е Ҳ  

1ЕҒ Ҳ  

4 M_ARP_PREPARE_CMD_DET R/W 0x1 

└҅үPrepare to ARP

Ҳת Е 

0Е Ҳ  

1ЕҒ Ҳ  

3 M_HOST_NOTIFY_MST_DET R/W 0x1 

└҅үHost Notify Ҳת

Е 

0Е Ҳ  

1ЕҒ Ҳ  

2 M_QUICK_CMD_DET R/W 0x1 

└҅үQuick Ҳת

Е 

0Е Ҳ  

1ЕҒ Ҳ  

1 M_MST_CLOCK_EXTND_TIMEOUT R/W 0x1 

ה └Ẩ Ӏ Ԑꜙ

ЃSTART to ACKɻACK to 

ACK ACK to STOPЄЇ

ү Ҳ
I2C_SMBUS_CLOCK_LOW_

MEXT Ҳ Е 

0Е Ҳ  

1ЕҒ Ҳ  
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ᵣ   ᵣẅ  

0 M_SLV_CLOCK_EXTND_TIMEOUT R/W 0x1 

ה ԐꜙЃstart└stopЄ

IC_SMBUS_CLOCK_LOW_S

EXT Ҳ Е 

0Е Ҳ  

1ЕҒ Ҳ  

26.5.43 I2C SMBUS RAWҲ ЃI2C_SMBUSRAWISRЄ 

ẘ Е0xD0 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:9 RSV - - Ḧ  

8 SLV_RX_PEC_NACK R 0x0 
ה ҿ ה ARP ת PEC

NACK 

7 ARP_ASSGN_ADDCMD_DET R 0x0 └Assign Address ARP 

6 ARP_GET_UDID_CMD_DET R 0x0 
└҅үGeneral directed 

Get UDID ARP  ת

5 ARP_RST_CMD_DET R 0x0 
└҅үGeneral or Directed 

Reset ARP  Ҳת

4 ARP_PREPARE_CMD_DET R 0x0 └҅үPrepare to ARP  ת

3 HOST_NOTIFY_MST_DET R 0x0 └҅үHost Notify  ת

2 QUICK_CMD_DET R 0x0 └҅үQuick  ת

1 MST_CLOCK_EXTND_TIMEOUT R 0x0 

ה └Ẩ Ӏ Ԑꜙ

ЃSTART to ACKɻACK to ACK

ACK to STOPЄЇ

ү Ҳ
I2C_SMBUS_CLOCK_LOW_M

EXT ɼ 

׃  I2C_CR[0]=1 ɼ 

0 SLV_CLOCK_EXTND_TIMEOUT R 0x0 

ה ԐꜙЃstart└stopЄ
IC_SMBUS_CLOCK_LOW_SE

XT ɼ 

׃  I2C_CR[0]=1 ɼ 

 

26.5.44 I2C SMBusҲ ЃI2C_CLRSMBUSISRЄ 

ẘ Е0xD4 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:9 RSV - - Ḧ  
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ᵣ   ᵣẅ  

8 CLR_SLV_RX_PEC_NACK W 0x0 

ה ҿ ה ARP ת PEC

NACK Ҳ Ї 1

0ɼ 

7 
CLR_ARP_ASSGN_ADDCLR_
CMD_DET 

W 0x0 
└Assign Address ARPҲ

Ї 1 0ɼ 

6 
CLR_ARP_GET_UDID_CMD_
DET 

W 0x0 

└҅үGeneral directed Get 

UDID ARP Ҳת Ї 1

0ɼ 

5 CLR_ARP_RST_CMD_DET W 0x0 

└҅үGeneral or Directed 

Reset ARP Ҳת Ї 1

0ɼ 

4 
CLR_ARP_PREPARE_CMD_D
ET 

W 0x0 
└҅үPrepare to ARP Ҳת

Ї 1 0ɼ 

3 
CLR_HOST_NOTIFY_MST_DE
T 

W 0x0 
└҅үHost Notify Ҳת

Ї 1 0ɼ 

2 CLR_QUICK_CMD_DET W 0x0 
└҅үQuick Ҳת Ї 

1 0ɼ 

1 
CLR_MST_CLOCK_EXTND_TI
MEOUT 

W 0x0 

ה └Ẩ Ӏ ԐꜙЃSTART 

to ACKɻACK to ACK ACK to 

STOPЄЇ ү Ҳ
I2C_SMBUS_CLOCK_LOW_MEX

T Ҳ Ї 1 0ɼ 

0 
CLR_SLV_CLOCK_EXTND_TI
MEOUT 

W 0x0 

ה ԐꜙЃstart└stopЄ
IC_SMBUS_CLOCK_LOW_SEXT

Ҳ Ї 1 0ɼ 

 

26.5.45 I2C SMBUS ARP UDID LSBЃI2C_ 

SMBUSUDIDLSBЄ 

ẘ Е0xDC 

ᵣẅЕ0xFFFF FFFF 

ᵣ   ᵣẅ  

31:0 IC_SMBUS_ARP_UDID_LSB R/W 0xFFFFFFFF 

ҐЇ ỴLSB 

32ᵣה ҅

ɼ 

 

26.6 ᶕ  

I2C Ґװװ 4 Ҳ ҅ Е 

 ̧ ה  

 ̧ ה  
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 ̧ Ӏ  

 ̧ Ӏ  

ЕI2C ᵲ Ӏ ה ЇᵜҒ ᵲ ҩ Ґɼ

Ḧ I2C_CR[6]I2C_CR[0]Ғ ⅎ⌡ ҿ0 1Ѓ ⅎ⌡ҿ1 0Єɼ 

26.6.1 Ӏה √  

Ӏ √ Е 

1. GPIO ЇRCM Ҳᶕ I2Cxɼ 

2. I2C_EN[0]ҿ0Ї I2C ɼ 

3. I2C_CR[6]ҿ1Ї ה ɼ 

4. I2C_CR[4]Ї Ӏ ҿ7bit/10bitɼ 

5. I2C_CR[2:1]Ї I2Cᵲ ɼ 

6. ҿḦ Ḫ Ї I2CJ ╦ CNTẅɼ ‼ ҐЇ I2C_SSSCLHCNT[15:0]

I2C_SSSCLLCNT[15:0]ɼ ҐЇ I2C_FSSCLHCNT[15:0]I2C_FSSCLLCNT[15:0]ɼ 

7. I2C_RXTL[7:0]I2C_TXTL[7:0]Ї FIFOẅЇ ҿ0ɼ 

8. I2C_CR[0]ҿ1Їᶕ Ӏ ɼ 

9. I2C_EN[0]ҿ1Їᶕ I2C ɼ 

ה √ Е 

1. GPIO ЇRCM Ҳᶕ I2Cxɼ 

2. I2C_EN[0]ҿ0Ї I2C ɼ 

3. I2C_CR[3]Ї ה ҿ7bit/10bitɼ 

4. I2C_SAR[9:0]Ї ה  ῇה ɼ 

5. I2C_CR[6]ҿ0Їᶕ ה ɼ 

6. I2C_CR[7]ҿ 1Ї ҿ ֥ STOP_DETҲ ɼ 

7. I2C_CR[0]ҿ 0Ї Ӏ ɼ 

8. I2C_RXTL[7:0]I2C_TXTL[7:0]Ї FIFOẅЇ ҿ0ɼ 

9. I2C_EN[0]ҿ1Їᶕ I2C ɼ 

26.6.2 Ӏ ꜗ  

1. I2C_TAR[9:0]Ї ᵲ ה ɼ 

2. I2C_DATACMD[8]ҿ0Ї   ᵲɼ I2C_DATACMD[7:0] ῇ ɼ 

3. ᵲ I2C_DATACMDЇ I2C_RAWISR[4]Ї └ ẅҿ1Ї

ЃI2C_RAWISR[4]ᵣ ᴌ I2C_TXTL[7:0]Єɼ 
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4. ү Ї 2ҏ I2C_DATACMD[9]ҿ1Ї ╦ Ӑ ֥

҅үSTOPḪ ɼ 

5. ү Ї∑ 2ɻ3ɼ ҅ү Ї I2C_DATACMD[8]ҿ 0Ї

  ᵲɼI2C_DATACMD[9]ҿ 1Ї ╦ Ӑ ֥ ҅ү STOPḪ ɼ

I2C_DATACMD[7:0] ῇ ɼ 

26.6.3 Ӏ ꜗ  

1. I2C_TAR[9:0]Ї ᵲ ה ɼ 

2. I2C_DATACMD[8]ҿ1Ї ᵲɼ 

3. I2C_RAWISR[2]Ї └ ẅҿ1Ї └1ү ЃI2C_RAWISR[2]

ᵣ ᴌ I2C_RXTL[7:0]Єɼ I2C_DATACMD[7:0]ɼ 

4. ү Ї 2ҏ I2C_DATACMD[9]ҿ1Ї ╦ Ӑ

֥ ҅үSTOPḪ ɼ 

5. ү Ї∑ 2ɻ3ɼ ҅ү Ї I2C_DATACMD[8]ҿ 1Ї

ᵲɼI2C_DATACMD[9]ҿ1Ї ╦ Ӑ ֥ ҅үSTOPḪ ɼ 

ה 26.6.4 ꜗ  

1. I2C_RAWISR[5]Ї └ ẅҿ1Ї Ӏ ה ה ɼ 

2. I2C_DATACMD[8]ҿ0Ї   ᵲɼ I2C_DATACMD[7:0] ῇ ɼ 

3. I2C_RAWISR[4]Ї └ ẅҿ1Ї ЃI2C_RAWISR[4]

ᵣ ᴌ I2C_TXTL[7:0]Єɼ 

4. ҿ Ї∑ 2ɻ3ɼ 

5. Ї I2C_CLRRDREQ[0]RD_REQ ɼ 

ה 26.6.5 ꜗ  

1. I2C_RAWISR[2]Ї └ ẅҿ1Ї └1ү ЃI2C_RAWISR[2]

ᵣ ᴌ I2C_RXTL[7:0]Єɼ 

2. I2C_DATACMD[7:0]ɼ 

3. ҿ ү Ї∑ 1ɻ2ɼ 
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27 ҷ ЃI2SЄ 

27.1  

Ὺ  (Inter-IC Sound Bus, I2S) ⌐  (Philips) ҅ ‼

Ḫ Ї ԓ ԓЃ Є Ї Ὶ ᵩ Ҳɼ 

Ӏ Е 

 ̧ Ӏ ה  

 ̧ ɻ ɻ  

 ̧ ⌐  (Philips)ɻ ɻ ɻPCM / ‼ 

 ̧ 16r 32r  

 ̧ 8r ɻ16r ɻ24r 32r  

 ̧ ԓ PCM ‼Ї  

 ̧ ԓ Ї ᾨᴶ ᾨᴶ  

 ̧ ԓ Ї ᴶ  

 ̧ ԓ PCM ‼ЇWS  

 ̧ ԓ PCM ‼ЇSD WS ⅓ ╔ SCK ҏ Ґ  

ԓPCM ‼ЇSD WS ⅓ ╔ ҿSCK ҏ  

 ̧ Ὺ 8 TXFIFORXFIFOЃ1  = 32rЄЇ Ỵװ 16 16r 8 32

ᵣ  

 ̧ Ӏ Ґ PLL MCLKЇῚ  (Fs) 256ṖЇ ҿ

8/11.025/16/22.05/24/32/44.1/48/96/192 kHz 

 ̧ ᶕ ԋҲ Ї∑Ґ∆ ‟ᴰ Ҳ Е 

ü TXFIFO  

ü RXFIFO  

ü TXFIFO 

ü RXFIFO₴ 

 ̧ DMA ᵲ 
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27.2  

 27-1ЕI2S  

ꜗ    ꜗ  

I2S0_MCLK PC6 Input/Output 
Ӏ Ї Ὺהװ audio PLL֥

Ї ה ῇ 

I2S0_WS PB9,PB12 Input/Output  

I2S0_CK PB10,PB13 Input/Output ᵣ  

I2S0_SD PC3,PB15 Input/Output ῇ ₴ 

I2S0_EXTSD PC2,PB14 Input Ὴ ῇ 

I2S1_MCLK PC7 Input/Output 
Ӏ Ї Ὺהװ audio PLL֥

Ї ה ῇ 

I2S1_WS PA4,PA15 Input/Output  

I2S1_CK PB3,PC10 Input/Output ᵣ  

I2S1_SD PB5,PC12 Input/Output ῇ ₴ 

I2S1_EXTSD PB4,PC11 Input Ὴ ῇ 

27.3 ꜗ  

27.3.1 FIFO 

FIFO (TXFIFO) ҅ү8 FIFOЇ ԓḦ CPU DMA ῇñ  ò

ЃI2S_WRЄ ɼ 

27.3.2 FIFO 

FIFO (RXFIFO) ҅ү8 FIFOЇ ԓḦ ה I2S ɼCPU

DMAהñ òЃI2S_RDЄ RXFIFOҲ ɼ 

27.3.3 16r ┼ 

ү ԓ ┼16r ɼ └TXFIFOה I2S Ї

ה I2S Ὶ Ỵ RXFIFOҲɼ 

I2S ҲЇSCKЃserial clockЇҷ ЇӤ ҿᵣ Є ԓ ᵣ ү

SCK Ҳ ҅ᵣɼWSḪ Ѓword selectЇ ЇӤ ҿ LRCLKЄ ԓ

ᴶ ү ɼ 

Ӏ ҐЇSCK PLL MCLKЃmaster clockЇӀ Єⅎ ֥ Ї ү ┼

SCK Ї WSḪ ɼ 
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ה ҐЇSCKWS I2SӀ Ї ү ┼ SCK

Ї WS SCK ɼ 

I2S_GCR[9]1 Їᴶ ᵲ ɼ ñ ᵣ òҿ Ї TXFIFOҲה

Ї ҷ ɼ 

I2S_GCR[8]1 Ї ᵲ ɼ ҷ ῇ ῇñ ᵣ òҲɼ

ᵣ ῇ Ї ᴶ └RXFIFOɼ 

27.3.4 32r ┼ 

ү ԓ ┼32r ɼ ғ16r ┼ ꜗ Ї ҙ ᴂ Ӥ

ᵒɼӀ ⌡ ԓSCK ҅֙ ┼Ḫ Ї ֙Ḫ ┼ TXFIFO RXFIFO

ᴶ ɼ 

27.3.5  

Ӏ ҐЇ PLLMCLKⅎ SCKɼҿԋᶕ Ḧ ҿMCLK

1/256Ї ԓ16r ЇSCK MCLK1/8Ж ԓ32r ЇSCK

MCLK1/4ɼ ԓ16r ЇPCLK ԓMCLK3/4Ṗɼ ԓ32r

ЇPCLK ԓMCLK3/2Ṗɼ ה ҐЇSCK I2S ɼPCLK

ԓSCKҎṖɼ 

Ґ ԋҒ Ґ PCLK ɼ 

 27-2ЕI2SҒ Ґ PCLK  

Ӏ  

16ᵣ  fSCK = 1/8 × f MCLK fPCLK > 3/4 × f MCLK 

32ᵣ  fSCK = 1/4 × f MCLK fPCLK > 3/2 × f MCLK 

ה  

fPCLK > 3 × f SCK 

 

27.3.6  

I2S (Inter-IC sound)⌐  (Philips) ‼ɼ ⌐ ‼ҲЇSDЃserial audio 

dataЇҷ Є WSЃword selectЇ Є ҅үSCKЃserial clockЇҷ

ᵣ Є ɼ SD Ї∑ ҲSDӐ ᾥ ɼ ‟ҐЇSD

SCKҐ ⅓ Ї SCK ҏ ɼ 

ᵣ Ѓ Є ‼ ᵤᵣ Ѓ Є ‼ ₴ ɼ ֙ ‼ҲЇ

SD WS ᴶ ɼ SD Ї Ӎ ᵣ ‼ҲЇᴰ ҲSDӐ
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ᾥ Ж ᵤᵣ ‼ҲЇᴰ ҲSDӐ╦ ᾥ ɼ ‟ҐЇSD SCKҐ ⅓

Ї SCKҏ ɼ 

PCM ‼ҲЇSD WS ҅үSCK ɼPCM ‼Ҳ ҩ Ї

ɼ ҲЇ ᴶ SD ᵤᵣЃ SD ᵣӐ ᾥ

Є ЇWSᴰ 1үSCK ῪḦ ɼ ҲЇ SD 13r ᴶ

ЇWS 13үSCK ῪḦ ɼ ЇWS Ғש Ѓ ЄЇ ҿ

PCM ‼ҲҒ ⅎ ɼ SD Ї∑ ҲSDӐ ᾥ ɼ ⌡ Ї

SD SCKҏ ⅓ Ї SCKҐ Ї Ғ ɼ 

27-1 ԋ16r I2S Ї 27-2 ԋ32r I2S ɼ

Їñsck_cntòҒ Ὺ ЇҒ I2S ҏ Ḫ ɼ 

SCK in non-PCM stanard

(sckedgesel = 0)

SCK in PCM standard

0 1 2 3 C D E F 10 111F 12 131E 1D 1E 1F 0ŀ ŀsck_cnt[4:0]

SCK in non-PCM stanard

(sckedgesel = 1)

WS in non-PCM standard

(wspol = 0)

WS in non-PCM standard

(wspol = 1)

WS in PCM standard

(pcmsync = 0)

WS in PCM standard

(pcmsync = 1)

ŀ ŀ

ŀ ŀ

ŀ ŀ

1C

SD in Philips standard

(stermono = 1)
Left channel data Right channel dataMSB MSB(filled 0s) (filled 0s)

13 SCK cycles long 13 SCK cycles long

 

  

MSB (filled 0s) 0
SD in Philips standard

(stermono = 0, rightmono = 0)

1

SD in Philips standard

(stermono = 0, rightmono = 1)

Left channel data

Right channel dataMSB (filled 0s)0

SD in MSB aligned standard

(stermono = 1)
Left channel data Right channel dataMSB MSB(filled 0s) (filled 0s)

  

MSB (filled 0s) 0
SD in MSB aligned standard

(stermono = 0, rightmono = 0)

SD in MSB aligned standard

(stermono = 0, rightmono = 1)

Left channel data

Right channel dataMSB (filled 0s)0

SD in LSB aligned standard

(stermono = 1)
Left channel data Right channel data(filled 0s) (filled 0s)

  

(filled 0s) 0
SD in LSB aligned standard

(stermono = 0, rightmono = 0)

SD in LSB aligned standard

(stermono = 0, rightmono = 1)

Left channel data

Right channel data(filled 0s)0

LSB

LSB

LSB

SD in PCM standard Lower 16-bit data Higher 16-bit dataMSB MSB(filled 0s) (filled 0s)  
 27-1Е16r I2SḪ  
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SCK in non-PCM stanard

(sckedgesel = 0)

SCK in PCM standard

0 1 C D 1E 1F 20 213F3E 2D 3E 3F 0ŀ ŀsck_cnt[5:0]

SCK in non-PCM stanard

(sckedgesel = 1)

WS in non-PCM standard

(wspol = 0)

WS in non-PCM standard

(wspol = 1)

WS in PCM standard

(pcmsync = 0)

WS in PCM standard

(pcmsync = 1)

ŀ ŀ

ŀ ŀ

ŀ ŀ

2C

SD in Philips standard

(stermono = 1)
Left channel data Right channel dataMSB MSB(filled 0s) (filled 0s)

13 SCK cycles long 13 SCK cycles long

 

  

MSB (filled 0s) 0
SD in Philips standard

(stermono = 0, rightmono = 0)

1

SD in Philips standard

(stermono = 0, rightmono = 1)

Left channel data

Right channel dataMSB (filled 0s)0

SD in MSB aligned standard

(stermono = 1)
Left channel data Right channel dataMSB MSB(filled 0s) (filled 0s)

  

MSB (filled 0s) 0
SD in MSB aligned standard

(stermono = 0, rightmono = 0)

SD in MSB aligned standard

(stermono = 0, rightmono = 1)

Left channel data

Right channel dataMSB (filled 0s)0

SD in LSB aligned standard

(stermono = 1)
Left channel data Right channel data(filled 0s) (filled 0s)

  

(filled 0s) 0
SD in LSB aligned standard

(stermono = 0, rightmono = 0)

SD in LSB aligned standard

(stermono = 0, rightmono = 1)

Left channel data

Right channel data(filled 0s)0

LSB

LSB

LSB

SD in PCM standard Data DataMSB MSB(filled 0s) (filled 0s)

ŀ ŀ

ŀ

ŀ

ŀ

ŀ

ŀ

ŀ

 
 27-2Е32r I2SḪ  

27.4  

I2S0 Е0x4700_D000 

I2S1 Е0x4700_E000 

∆ ҐЕ 

 27-3ЕI2S ∆  

ẘ    

0x00 I2S_WR I2S ῇ  

0x04 I2S_RD I2S  

0x08 I2S_CSR I2S ╦  

0x0C I2S_GCR I2SῊ ┼  

0x10 I2S_DFR I2S  

0x14 I2S_ISR I2SҲ  

0x18 I2S_IER I2SҲ ᶕ  

0x1C I2S_ICR I2SҲ  
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27.4.1 I2S ῇ ЃI2S_WRЄ 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 I2S_WR W/R 0x0 

 ῇ TXFIFO Е 

 ̧ ԓ 16ᵣ Ҳ Е҅ү

ҩ 16ᵣ Ѓᵤ 16ᵣᾨᴶ Є ҅

ᵩ Ѓᵤ 16ᵣᾨᴶ Ї

ᾨᴶ Їᵜ װ I2S_DFR[8] ү

ᾨᴶ ɼЄ 

 ̧ ԓ 32ᵣ Ҳ Е҅ү

҅ү 32ᵣ ɼ 

ЕTXFIFOҲ Ḧ ᵣЃMSBЄ ɼ 

1. ԓ 16ᵣ Ҳ Е 

8ᵣЇ Ỵ [31:24]ᵣ [15:8]ᵣҲЇ [23:16]ᵣ [7:0]ᵣ∑ ɼ 

2. ԓ 32ᵣ Ҳ Е 

 ̧ 8ᵣЇ Ỵ [31:24]ᵣҲЇ [23:0]ᵣ∑ ɼ 

 ̧ 16ᵣЇ Ỵ [31:16]ᵣҲЇ [15:0]ᵣ∑ ɼ 

 ̧ 24ᵣЇ Ỵ [31:8]ᵣҲЇ [7:0]ᵣ∑ ɼ 

27.4.2 I2S ЃI2S_RDЄ 

ẘ Е0x04 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:0 I2S_RD R 0x0 

ה RXFIFO Е 

ԓ 16ᵣ Ҳ Е҅ү ҩ

16ᵣ Ѓᵤ 16ᵣᾨᴶ Є ҅ ᵩ

Ѓᵤ 16ᵣᾨᴶ Ї ᾨᴶ Їᵜ װ

I2S_DFR[8]ñRight_firstò ү ᾨᴶ ɼЄ 

ԓ 32ᵣ Ҳ Е҅ү ҅ү

32ᵣ ɼ 

ЕRXFIFOҲ Ḧ ᵣЃMSBЄ ɼ 

1. ԓ 16ᵣ Ҳ Е 

8ᵣЇ∑ᴰ Ỵ [31:24]ᵣ [15:8]ᵣҲЇ [23:16]ᵣ [7:0]ᵣ∑ᴰḦ ҿ 0ɼ 

2. ԓ 32ᵣ Ҳ Е 

 ̧ 8ᵣЇ∑ᴰ Ỵ [31:24]ᵣҲЇ [23:0]ᵣ∑ᴰḦ ҿ 0ɼ 

 ̧ 16ᵣЇ∑ᴰ Ỵ [31:16]ᵣҲЇ [15:0]ᵣ∑ᴰḦ ҿ 0ɼ 

 ̧ 24ᵣЇ∑ᴰ Ỵ [31:8]ᵣҲЇ [7:0]ᵣ∑∑ᴰḦ ҿ 0ɼ 
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27.4.3 I2S╦ ЃI2S_CSRЄ 

ẘ Е0x08 

ᵣẅЕ0x0000 0105 

ᵣ   ᵣẅ  

31:16 RSV - - Ḧ  

15:12 RXFIFO_LEVEL R 0x0 

RXFIFO Е 

֙ᵣ RXFIFOҲ ү ɼ

0x0 ï 0x8ɼ 

11 RSV - - Ḧ  

10 RXFIFO_TRIG R 0x0 

RXFIFO Е 

RXFIFO └ Ѓ └

I2S_GCR[1:0] Є Ї ᵣ 1ɼ 

0ЕRXFIFO  

1ЕRXFIFO  

9 RXFIFO_FULL R 0x0 

RXFIFO Е 

0ЕRXFIFO  

1ЕRXFIFO  

8 RXFIFO_EMPTY R 0x1 

RXFIFO Е 

0ЕRXFIFO  

1ЕRXFIFO  

7:4 TXFIFO_LEVEL R 0x0 

TXFIFO Е 

֙ᵣ TXFIFOҲ ү ɼ

0x0 ï 0x8ɼ 

3 RSV - - Ḧ  

2 TXFIFO_TRIG R 0x1 

TXFIFO ᵣᾥ Е 

TXFIFO ᾥ ᵣЃ └

I2S_GCR[5:4] ᵣ Є Ї ᵣ

1ɼ 

0ЕTXFIFO ᾥ ᵣ 

1ЕTXFIFO ᾥ ᵣ 

1 TXFIFO_FULL R 0x0 

TXFIFO Е 

0ЕTXFIFO  

1ЕTXFIFO  

0 TXFIFO_EMPTY R 0x1 

TXFIFO Е 

0ЕTXFIFO  

1ЕTXFIFO  

 

27.4.4 I2SῊ ┼ ЃI2S_GCRЄ 

ẘ Е0x0C 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:15 RSV - - Ḧ  

15 SD_DIR W/R 0x0 

SD Е 

0Е ῇ 

1Е ₴ 

Ὴ ҐЇSD ҿ ₴ 

14 I2S_EN W/R 0x0 

I2Sᶕ Е 

0ЕẨ I2S 

1Е I2S 

13 DMA_MODE W/R 0x0 

DMA ᶕ Е 

0ЕCPU   TXFIFOғ RXFIFO 

1ЕDMA   TXFIFOғ RXFIFO 

12 INTEN W/R 0x0 

I2SҲ ᶕ Е 

0Е I2SҲ  

1Еᾡ I2SҲ  

11 MST_MODE W/R 0x0 

Ӏה Е 

Ӏ Ґ I2S ₴ SCKғWSЇ 

ה Ґ I2S ῇ SCKғWSɼ 

0Еה  

1ЕӀ  

10 FILLDATASEL W/R 0x0 

TXFIFO ᾥ Е 

0Е ЃῊ 0Є 

1Е ҏ҅  

9 TXEN W/R 0x0 

┼ TXFIFOᶕ Е 

0Е  

1Еᶕ  

8 RXEN W/R 0x0 

┼ RXFIFOᶕ Е 

0Е  

1Еᶕ  

7:5 RSV - - Ḧ  

4 TXFIFO_WTMK W/R 0x0 

TXFIFO Ѓ Є Е 

0ЕTXFIFO  

ЃTXFIFOҲ 1ү ᵣЄ 

1ЕTXFIFOҲ 4ү  

ЃTXFIFOҲ 4ү ᵣЄ 

3:1 RSV - - Ḧ  

0 RXFIFO_WTMK W/R 0x0 

RXFIFO Ѓ Є Е 

0ЕRXFIFO  

1ЕRXFIFOҲ 4ү  

 

27.4.5 I2S ЃI2S_DFRЄ 

ẘ Е0x10 

ᵣẅЕ0x0000 0024 

ᵣ   ᵣẅ  

31:11 RSV - - Ḧ  
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ᵣ   ᵣẅ  

10 PCM_SYNC W/R 0x0 

PCM Е 

ᵣ׃ PCM ‼Ҳ ɼ 

0Е ЃWS 1ү SCK ῪḦ

Є 

1Е ЃWS 13ү SCK ῪḦ

Є 

9 RIGHT_MONO W/R 0x0 

/ Е 

ᵣ׃ ɼ 

0Е  

1Е  

8 RIGHT_FIRST W/R 0x0 

ᴮᾨ Е 

ᵣ ԓ ᴮᾨ ү Ї

׃ ɼ 

0Е ᴮᾨ 

1Е ᴮᾨ 

7 SCK_EDGESEL W/R 0x0 

⅓ SCK Е 

ᵣ PCM ‼ ɼ Е PCM ‼ҲЇ

SD WS SCK ҏ ⅓ ɼ 

1ЕSD WS SCK ҏ ⅓  

0ЕSD WS SCK Ґ ⅓ Ѓ Є 

6 WSPOL W/R 0x0 

WS Е 

ᵣ ԓ PCM ‼ Ї ҿ PCM ‼ҲҒ

ῗ ЇWS ԓ ɼ 

0ЕWSᵤ Ѓ ԓ Philips ‼Є 

1ЕWS Ѓ ԓ MSB LSB

‼Є 

5 STER_MONO W/R 0x1 

Е 

ᵣ ԓ PCM ‼ Ї ҿ PCM ‼ҲҒ

ῗ ɼ ҏЇPCM ‼ ┼

װ ɼ 

0Е  

1Е ᵩ  

4 CHANLEN32 W/R 0x0 

Е 

0Е16ᵣ 

1Е32ᵣ 

3:2 DATA_LENSEL R 0x1 

Е 

16ᵣ 8ᵣ 16ᵣ Ї 32ᵣ

Ὴ ɼ 

0x0Е8ᵣ 

0x1Е16ᵣЃ Є 

0x2Е24ᵣ 

0x3Е32ᵣ 

1:0 I2S_STD W/R 0x0 

I2S ‼ Е 

0x0Е ⌐ ‼ 

0x1Е ᵣ / ‼ 

0x2Е ᵤᵣ / ‼ 

0x3ЕPCM ‼ 
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27.4.6 I2SҲ ЃI2S_ISRЄ 

ẘ Е0x14 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:5 RSV - - Ḧ  

4 FRAME_ERR_INTF R 0x0 

Ҳ Е 

ה Ґ WS ╔⅓ Ї

ᵣ 1ɼ ᴰ SD

Ї ҿ ЇSCK ꜠

Їᵜ SCK

ᴰ ┼Ḫ ɼ 

0Е  

1Е  

3 UNDERRUN_INTF R 0x0 

TXFIFO Ҳ Е 

ᶕ TXFIFOҿ Ї ᵣ 1ɼ

װ 0x0 ᾨ╦ ɼ 

0Е TXFIFO  

1Е TXFIFO  

2 RXOERR_INTF R 0x0 

RXFIFO ₴ Ҳ Е 

└  ῇ RXFIFO Ї

ᵣ 1ɼ ‟ҐЇ └ ҧ

Ї ҙ ɼ 

0Е RXFIFO ₴  

1Е RXFIFO ₴  

1 RX_INTF R 0x0 

RXFIFO Ҳ Е 

RXFIFO └ Ѓ └

I2S_GCR[1:0] Є Ї ᵣ 1ɼ 

0ЕRXFIFO Ғ  

1ЕRXFIFO  

0 TX_INTF R 0x0 

TXFIFO ᾥ Ҳ Е 

TXFIFO ᾥ ᵣЃ └

I2S_GCR[5:4] ᵣ Є Ї ᵣ

1ɼ 

0ЕTXFIFO ᾥ ᵣ 

1ЕTXFIFO ᾥ ᵣ 

Е Ҳ Ҳ ЇҒ Ҳ ᶕ Їᵜ װ Ҳ

ɼ 

 

27.4.7 I2SҲ ᶕ ЃI2S_IERЄ 

ẘ Е0x18 

ᵣẅЕ0x0000 0000 
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ᵣ   ᵣẅ  

31:5 RSV - - Ḧ  

4 FRAME_ERR_INTEN W/R 0x0 

Ҳ ᶕ Е 

0ЕҲ ᶕ  

1ЕҲ ᶕ  

3 UNDERRUN_INTEN W/R 0x0 

TXFIFO Ҳ ᶕ Е 

0ЕҲ ᶕ  

1ЕҲ ᶕ  

2 RXOERR_INTEN W/R 0x0 

RXFIFO ₴ Ҳ ᶕ Е 

0ЕҲ ᶕ  

1ЕҲ ᶕ  

1 RX_INTEN W/R 0x0 

RXFIFO Ҳ ᶕ Е 

0ЕҲ ᶕ  

1ЕҲ ᶕ  

0 TX_INTEN W/R 0x0 

TXFIFO ᾥ Ҳ ᶕ Е 

0ЕҲ ᶕ  

1ЕҲ ᶕ  

 

27.4.8 I2SҲ ЃI2S_ICRЄ 

ẘ Е0x1C 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  

31:5 RSV - - Ḧ  

4 FRAME_ERR_INTCLR W 0x0 

Ҳ Е 

0ЕҒ Ҳ  

1Е Ҳ  

3 UNDERRUN_INTCLR W 0x0 

TXFIFO Ҳ Е 

0ЕҒ Ҳ  

1Е Ҳ  

2 RXOERR_INTCLR W 0x0 

RXFIFO ₴ Ҳ Е 

0ЕҒ Ҳ  

1Е Ҳ  

1 RX_INTCLR W 0x0 

RXFIFO Ҳ Е 

0ЕҒ Ҳ  

1Е Ҳ  

0 TX_INTCLR W 0x0 

RXFIFO ᾥ Ҳ Е 

0ЕҒ Ҳ  

1Е Ҳ  

27.5 ᶕ  

1. I2S_DFR I2S‼ ɼ 

2. I2S_IER ᶕ Ҳ ɼ 

3. I2S_GCR ᶕ I2SҲ Їᵜ Ғᶕ I2S_GCR[9]I2S_GCR[8]Ї
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Ӏה ɻCPU DMA FIFO ɼ 

4. DMA Ї DMA ┼ ɼ 

5. I2S_GCR[15]SD ᵲҿ ῇ ₴ЃῊ ᴶ ᵲҿ ₴Є 

6. I2S_GCR[9]/I2S_GCR[8]ᴶ ɼ 

7. CPU Ї TXFIFOᾥ I2S_WR   Їҙ/

RXFIFO I2S_RDה └ ɼTXFIFORXFIFO

װ I2S_CSR I2S_ISR ЇӤ ⌐װ Ҳ ɼ 

8. DMA ЇDMA ┼ ᴰ DMA Ḫ I2S_WR  ῇ

Їҙ/הI2S_RD └ ɼTXFIFORXFIFO װ I2S_CSR

I2S_ISR ɼ 

9. Ғ CPU DMA Ї ᴶ Ї I2S_GCR[14]Ẩ

I2Sɼ 
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28 ЃUARTЄ 

28.1  

Universal Asynchronous Receiver/Transmitterҷ ЃװҐ UARTЄ ᶕ

ҷ Ḫ Ї Ὴ Ḫɼ ҷ Ỵ Ҳ ᴶ

ҷ └ UART Ї UART ҷ ҿ

ᶱ ɼUART ғ ҷ Ḫɼ 

28.2 Ӏ  

 ̧ 16 ᴌFIFO 

 ̧ ⅎ  

 ̧ CTSЇRTS ┼ 

 ̧ ᵣᶼ  

 ̧ Ҳ  

 ̧  

 ̧ ᵣ Ѓ5~9bitЄЇẨ ᵣү Ѓ1bitɻ1.5bit2bitЄ  

 ̧ ɻ Ể  

 ̧ IrDA 1.0Ї 9.6k~115.2k 

 ̧ DMA ᵲ 

28.3  

 28-1ЕUART  

ꜗ    ꜗ  

UART0_TX PA9ЇPB6 Output  

UART0_RX PA10ЇPB7 Input  

UART0_CTS PA11 Input ᴌ ᶕ Ḫ  

UART0_RTS PA12 Output ᴌ Ḫ  

UART1_TX PA2ЇPD5 Output  

UART1_RX PA3ЇPD6 Input  

UART1_CTS PA0ЇPD3 Input ᴌ ᶕ Ḫ  

UART1_RTS PA1ЇPD4 Output ᴌ Ḫ  

UART2_TX PB10ЇPC10ЇPD8 Output  

UART2_RX PB11ЇPC11ЇPD9 Input  
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ꜗ    ꜗ  

UART2_CTS PB13ЇPD11 Input ᴌ ᶕ Ḫ  

UART2_RTS PB14ЇPD12 Output ᴌ Ḫ  

UART3_TX PA0ЇPC10 Output  

UART3_RX PA1ЇPC11 Input  

UART3_CTS PA2  Input ᴌ ᶕ Ḫ  

UART3_RTS PA3  Output ᴌ Ḫ  

UART4_TX PC12 Output  

UART4_RX PD2 Input  

UART5_TX PC6 Output  

UART5_RX PC7 Input  

UART5_CTS PB12 Input ᴌ ᶕ Ḫ  

UART5_RTS PB13 Output ᴌ Ḫ  

28.4 ꜗ  

Ї ᴑ UART ɼ 

28.4.1 ᴑ  

UART ᴑ ЇӀ DLL ɻDLH DLF

Ї ҐЕ 

Baud rateҿ Їfclkҿ ЇAҿ
ᶻ  

ⅎЇBҿ
ᶻ  

ⅎЇ∑A DLHɻDLL ЇB DLF ɼ 

28.4.2 UART  

UART ҷ ɼ ᶕ UART Ї

ɻ Ї Ể ᶕ װ Ể ɼ 

28.4.3 UART  

ᶕ UART Ї װ ᴑ Ї ҙ ᶕװ Ể

ᴶ Ҳ ₴ ԋ ɼ 

28.4.4 IrDA  

UARTῡ IrDA1.0 ЇIrDAJ 115.2K BaudɼῚ ҿ

1ү ᵣ+8ү ᵣ+1үẨ ᵣЇ Ể ᵣɼ 
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28.5  

UART0 Е0x4700_F000 

UART1 Е0x40B0_3000 

UART2 Е0x4600_3000 

UART3 Е0x4600_4000 

UART4 Е0x4600_5000 

UART5 Е0x4600_6000 

 28-2ЕUART ∆  

ẘ    

0x00 UART_RBR “  

0x00 UART_THR “  

0x00 UART_DLL ⅎ ᵤᵣ  

0x04 UART_DLH ⅎ ᵣ  

0x04 UART_IER Ҳ ᶕ  

0x08 UART_IIR Ҳ  

0x08 UART_FCR FIFO┼  

0x0C UART_LCR LINE┼  

0x10 UART_MCR ┼  

0x14 UART_LSR LINE  

0x18 UART_MSR  

0x20 UART_LPDLL ᵤꜗ ⅎ ᵤᵣ  

0x24 UART_LPDLH ᵤꜗ ⅎ ᵣ  

0x7C UART_USR  

0x80 UART_TFL FIFOү  

0x84 UART_RFL FIFOү  

0xC0 UART_DLF ⅎ  

0xC4 UART_RAR  

0xC8 UART_TAR  

0xCC UART_LCRE LINE┼  

 

Ґװ ב ɼ 

28.5.1 “ ЃUART_RBRЄ 

ẘ Е0x00 

ᵣẅЕ0x0000 0000 

ᵣ   ᵣẅ  
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