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 SPI Tx CRĈSPI_CRCTDAT̃ .................................................................................................... 495 
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5-4 ⱳ ̂Ҍ Fail-safẽ ............................................................................................................. 87 
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1 Ҭ Ώ 

 Ҭᶏ Ώ↓  

Ҭᶏ ԅҊ↓ Ώ̔ 

read/write(rw) ᴆ Ώ ᵝȂ 

read-only(r) ᴆ ᵝȂ 

write-only(w) ᴆ Ώ ᵝ̆ ᵝ ᵝṿȂ 

read/clear(rc_w1) ᴆ ץ ᵝ̆Ӟ ץ Ώó1ô ᵝ̆Ώó0ôᵝ Ȃ 

read/clear(rc_w0) ᴆ ץ ᵝ̆Ӟ ץ Ώó0ô ᵝ̆Ώó1ôᵝ Ȃ 

read/clear by read(rc_r) ᴆ ץ ᵝ̆ ᵝ ꜚ ҹó0ô̆Ώó0ôᵝ Ȃ 

read/set(rs) ᴆ ץ Ӟ ץ ᵝ̆Ώó0ôᵝ Ȃ 

read-only write trigger(rt_w) ᴆ ץ ᵝ̆Ώó0ôó1ôѿҩԊᴆᵖ ᵝ ṿ Ȃ 

toggle(t) ᴆ Ώó1ô ᵝ̆Ώó0ôᵝ Ȃ 

Reserved(Res.) Ḡ ᵝ̆ Ḡ ṿҌ Ȃ 

  

῏N32A052↓ῃ ̆ ҍ ῒ ̆ ΎȂ 
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2 Ữ  

  

  

Һ Ҋץ № ̔  

Â ңҩҺ ꜚ ᾝ̔  

É CortexÈ-M0ῤ  

É DMA  

Â Έҩ ꜚ ᾝ  

É ῤ SRAM  

É ῤ Ữ   

É ADC 

É AHB⌠AHB ̆ ѿ֓AHB  

É AHB⌠APB (AHB2APBx, x=1,2)̆ APB   

֓ ѿҩ AHB ԑ ̆ 2-1 ̔  
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2-1  

Core
Cortex-M0

Fmax:64MHz

A
H

B
 B

u
s
 M

a
tr

ix
  
  
 M

a
x:6

4M
H

z

DMA

Flash

ControlFlash

System Bus

DMA

SW

NVIC
SRAM

ADC

SAC

RCC

CRC

A
P

B
2
  
  
 M

a
x:

6
4M

H
z

AFIO

A
P

B
1
  
  
 M

a
x:

3
2M

H
zEXTI

GPIOF

SPI1

SPI2

UART1

AFIO

TIM2

TIM4

AFIO

EXTI

GPIOA

GPIOB

GPIOE

GPIOG

TIM1

TIM8

PWR

RTC

IWDG

WWDG

COMP

1/2/3/4

LCD

CAN

DAC1

UART3

TIM8BEEPER

UART4

UART5

I2C1

AHB 

System Bus2

DAC

I2C2

TIM1

TIM3

EXTI

TIM5 GPIOB

GPIOC

GPIOD

GPIOA

TIM6
UART2

SPI3

 

Â CPU ̔ CortexÈ-M0ῤ Sbus⌠ ̆ פ ̆ ⱴ ̂ ⱴ

̃ AHB/APB Ȃ 

Â DMA ̔DMA AHBҺ ⌠ ̆ ῤ DMA⌠ SRAMȁ

Ȃ 

Â ῤ DMAҺ ӊ ᴂ ̆ᴂ ≠ Ȃ 2
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ҩ ꜚ ᴆ(CPU ȁDMA ) 7ҩ׆ ᴆ( Ữ ȁSRAMȁADCȁRCCȁCRCȁ

SAC AHB 2)Ȃ 2 2ҩAHB2APBȂ 

Â 2ҩ AHB2APB̆ AHB2APB1AHB2APB2ȂῒҬ PCLK1 ҹ 32MHz̕ 

PCLK2 ԍ64MHzȂ 

  

AHB APB A̔HB ȁAPB1 ȁAPB2 ȁFlashȁSRAMȁSystemMemory

Ȃΐᵣ Ҋ 

2-2  

 

2-1 ↓  

   

0x4002_4800 ï 0x5FFF_FFFF Reserved 

AHB 0x4002_4400 ï 0x4002_47FF SAC SRAM 512B * 2 

0x4002_4000 ï 0x4002_43FF SAC REG 

OptionBytes

Vendor Specific 511MB

Cortex-M0 Peripheral 1MB

Peripheral 0.5GB

SRAM 0.5GB

Reserved

Data FLASH

SystemMemory

Reserved

Main FLASH

Reserved

Aliased to Main Flash/

SystemMemory/SRAM

Reserved

SRAM

0x1FFF_FC00 ͠  0x1FFF_FDFF

0x1FFF_3000 ͠  0x1FFF_FBFF

0x1FFF_1000 ͠  0x1FFF_2FFF

0x1FFF_0000 ͠  0x1FFF_0FFF

0x0802_0000 ͠  0x1FFE_FFFF

0x0800_0000 ͠  0x0801_FFFF

0x0002_0000 ͠  0x07FF_FFFF

0x0000_0000 ͠  0x0001_FFFF

0x2004_0000 ͠  0x3FFF_FFFF

0x2000_0000 ͠  0x2000_3FFF

CODE 0.5GB

Reserved

AHB Peripheral 

Reserved

APB2 Peripheral 

Reserved

APB1 Peripheral 

0x4002_5000͠  0x5FFF_FFFF

0x4002_0000 ͠  0x4002_4FFF

0x4001_4800 ͠  0x4001_FFFF

0x4001_0000 ͠  0x4001_47FF

0x4000_7400 ͠  0x4000_FFFF

0x4000_0000 ͠  0x4000_73FF

Reserved

NVIC/SCS

Reserved

BPU

DWT

Reserved

0xE000_F000 ͠  0xE00F_EFFF

0xE000_E000 ͠  0xE000_EFFF

0xE000_3000 ͠  0xE000_DFFF

0xE000_2000 ͠  0xE000_2FFF

0xE000_1000 ͠  0xE000_1FFF

0xE000_0000 ͠  0xE000_0FFF

Reserved

ROM Table

0xE010_0000 ͠  0xFFFF_FFFF

0xE00F_F000 ͠  0xE00F_FFFF

CAN

Reserved

TIM6

UART3

BEEPER

0x4000_3000 ͠  0x4000_33FF

0x4000_2C00 ͠  0x4000_2FFF

0x4000_2800 ͠  0x4000_2CFF

0x4000_2400 ͠  0x4000_27FF

0x4000_2000 ͠  0x4000_23FF

0x4000_1C00 ͠  0x4000_1FFF

0x4000_1400 ͠  0x4000_1BFF

0x4000_1000 ͠  0x4000_13FF

0x4000_0400 ͠  0x4000_07FF

0x4000_0000 ͠  0x4000_03FF

Reserved

LCD

Reserved

Reserved

IWDG

WWDG

RTC

COMP

DAC

0x4000_5800 ͠  0x4000_5BFF

0x4000_5400 ͠  0x4000_57FF

0x4000_4000 ͠  0x4000_53FF

0x4000_3C00 ͠  0x4000_3FFF

0x4000_3800 ͠  0x4000_3BFF

0x4000_3400 ͠  0x4000_37FF

I2C2

I2C1

TIM4

SPI1

GPIOD

Reserved

GPIOC

GPIOB

GPIOA

EXTI

AFIO

0x4001_2400 ͠  0x4001_27FF

0x4001_2000 ͠  0x4001_23FF

0x4001_1C00 ͠  0x4001_1FFF

0x4001_1400 ͠  0x4001_1BFF

0x4001_1000 ͠  0x4001_13FF

0x4001_0C00 ͠  0x4001_0FFF

0x4001_0800 ͠  0x4001_0BFF

0x4001_0400 ͠  0x4001_07FF

0x4001_0000 ͠  0x4001_03FF

SPI3

UART2

UART1

TIM2

TIM3

TIM1

TIM5

0x4001_4000 ͠  0x4001_43FF

0x4001_3C00 ͠  0x4001_40FF

0x4001_3800 ͠  0x4001_3BFF

0x4001_3400 ͠  0x4001_37FF

0x4001_3000 ͠  0x4001_33FF

0x4001_2C00 ͠  0x4001_2FFF

0x4001_2800 ͠  0x4001_2BFF

Reserved

Reserved

Reserved

RCC

Reserved

ADC

Reserved

DMA

0x4002_1C00 ͠  0x4002_1FFF

0x4002_1800 ͠  0x4002_1BFF

0x4002_1400 ͠  0x4002_17FF

0x4002_1000 ͠  0x4002_13FF

0x4002_0C00 ͠  0x4002_0FFF

0x4002_0800 ͠  0x4002_0BFF

0x4002_0400 ͠  0x4002_07FF

0x4002_0000 ͠  0x4002_03FF

MMU

Reserved

SAC SRAM 512B*2

SAC REG

Reserved

FLASH

0x4002_4C00 ͠  0x4002_4FFF

0x4002_4800 ͠  0x4002_4BFF

0x4002_4400 ͠  0x4002_47FF

0x4002_4000 ͠  0x4002_43FF

0x4002_3400 ͠  0x4002_3FFF

0x4002_2000 ͠  0x4002_23FF

CRC

Reserved

0x4002_3000 ͠  0x4002_33FF

0x4002_2400 ͠  0x4002_2FFF

A
P

B
1

A
P

B
2

A
H

B

Reserved 2GB

Reserved

0x1FFF_FE00 ͠  0x1FFF_FFFF Reserved

0x4000_5C00 ͠  0x4000_6FFFReserved

0x4000_7000 ͠  0x4000_73FFPWR

SPI2 0x4001_4400 ͠  0x4001_47FF

UART5

UART4

0x4000_0C00 ͠  0x4000_0FFF

0x4000_0800 ͠  0x4000_0BFF
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0x4002_3400 ï 0x4002_3FFF Reserved 

0x4002_3000 ï 0x4002_33FF CRC 

0x4002_2400 ï 0x4002_2FFF Reserved 

0x4002_2000 ï 0x4002_23FF FLASH 

0x4002_1400 ï 0x4002_1FFF Reserved 

0x4002_1000 ï 0x4002_13FF RCC 

0x4002_0C00 ï 0x4002_0FFF Reserved 

0x4002_0800 ï 0x4002_0BFF ADC 

0x4002_0400 ï 0x4002_07FF Reserved 

0x4002_0000 ï 0x4002_03FF DMA 

0x4001_4800 ï 0x4001_FFFF Reserved 

APB2 

0x4001_4400 ï 0x4001_47FF SPI2 

0x4001_4000 ï 0x4001_43FF SPI3 

0x4001_3C00 ï 0x4001_3FFF UART2 

0x4001_3800 ï 0x4001_3BFF UART1 

0x4001_3400 ï 0x4001_37FF TIM2 

0x4001_3000 ï 0x4001_33FF TIM3 

0x4001_2C00 ï 0x4001_2FFF TIM1 

0x4001_2800 ï 0x4001_2BFF TIM5 

0x4001_2400 ï 0x4001_27FF TIM4 

0x4001_2000 ï 0x4001_23FF SPI1  

0x4001_1C00 ï 0x4001_1FFF GPIOD 

0x4001_1400 ï 0x4001_1BFF Reserved 

0x4001_1000 ï 0x4001_13FF GPIOC 

0x4001_0C00 ï 0x4001_0FFF GPIOB 

0x4001_0800 ï 0x4001_0BFF GPIOA 

0x4001_0400 ï 0x4001_07FF EXTI 

0x4001_0000 ï 0x4001_03FF AFIO 

0x4000_7400 ï 0x4000_FFFF Reserved 

APB1 

0x4000_7000 ï 0x4000_73FF PWR 

0x4000_5C00 ï 0x4000_6FFF Reserved 

0x4000_5800 ï 0x4000_5BFF I2C2 

0x4000_5400 ï 0x4000_57FF I2C1 

0x4000_4000 ï 0x4000_53FF Reserved 

0x4000_3C00 ï 0x4000_3FFF LCD 

0x4000_3800 ï 0x4000_3BFF Reserved 

0x4000_3400 ï 0x4000_37FF Reserved 

0x4000_3000 ï 0x4000_33FF IWDG 

0x4000_2C00 ï 0x4000_2FFF WWDG 
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0x4000_2800 ï 0x4000_2BFF RTC 

0x4000_2400 ï 0x4000_27FF COMP 

0x4000_2000 ï 0x4000_23FF DAC 

0x4000_1C00 ï 0x4000_1FFF CAN 

0x4000_1400 ï 0x4000_1BFF Reserved 

0x4000_1000 ï 0x4000_13FF TIM6 

0x4000_0C00 ï 0x4000_0FFF UART5 

0x4000_0800 ï 0x4000_0BFF UART4 

0x4000_0400 ï 0x4000_07FF UART3 

0x4000_0000 ï 0x4000_03FF BEEPER 

 ꜚ  

 ꜚ  

ꜚ ̆ ץ BOOT0 BOOT ̆ ᵝ ꜚ ̆

ᵝ ׆ ₮ B̆OOT ṿ Ȃ ꜚ ӊ C̆PU׆ 0x0000_0000

̆ ׆ 0x0000_0004 ᵝ ף Ȃ ԍCortexÈ-M0 ׆

0x0000_00000x0000_0004 ᵝ ̆ ץ ꜚֽ ԍ׆CODEף ̆

҉ ꜚ Ȃ ҈ ꜚ ̔ 

Â ׆Һ Ữ (Main Flash)ꜚ̔ 

É Һ Ữ ⌠ ꜚ ̂0x0000_0000̃̕ 

É Һ Ữ ңҩ ̆0x0000_00000x0800_0000̕ 

Â ׆ Ữ (System Memory)ꜚ̔ 

É Ữ ⌠ ꜚ ̂0x0000_0000̃̕ 

É Ữ ңҩ ̆0x0000_00000x1FFF_0000̕ 

Â ׆ῤ SRAMꜚ̔ 

É ῤ SRAM ⌠ ꜚ ̂0x0000_0000̃̕ 

É ῤ SRAM ңҩ ̆0x0000_00000x2000_0000̕ 

 ꜚ  

ץ BOOT0 BOOT ҈ Ҍ ꜚ  

2-2 ꜚ ↓  

ꜚ  

ꜚ  

ꜚ Ҋ̆ ῤ

 

nBOOT1 nBOOT0 
BOOT0

 
nSWBOOT0 

BOOT0 

_CFG 
Main Flash 

System 

Memory 
SRAM 

X X 0 1 
1 

Main Flash

ꜚ 

0x0000_0000 

0x0800_0000 
0x1FFF_0000 0x2000_0000 

X 1 X 0 
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ꜚ  

ꜚ  

ꜚ Ҋ̆ ῤ

 

nBOOT1 nBOOT0 
BOOT0

 
nSWBOOT0 

BOOT0 

_CFG 
Main Flash 

System 

Memory 
SRAM 

1 X 1 1 System 

Memory 

ꜚ 

0x08000000 
0x0000_0000 

0x1FFF_0000 
0x2000_0000 

1 0 X 0 

0 X 1 1 SRAM

ꜚ 
0x08000000 0x1FFF_0000 

0x0000_0000 

0x2000_0000 0 0 X 0 

X X 1 1 

0 

Main Flash

ꜚ 

0x0000_0000 

0x0800_0000 
0x1FFF_0000 0x2000_0000 

X 1 X 0 

1 X 0 1 System 

Memory 

ꜚ 

0x08000000 
0x0000_0000 

0x1FFF_0000 
0x2000_0000 

1 0 X 0 

0 X 0 1 SRAM

ꜚ 
0x08000000 0x1FFF_0000 

0x0000_0000 

0x2000_0000 0 0 X 0 

̔ῒҬBOOT0GPIO ̆҉ ԍBOOT0_CFGṿȂ 

 ῤ ꜚ  

ῤ ҽ Ữ System Memoryῤ̆ ԍ UART1 Ữ Ȃ

UART1 ԅ ᶭץ ̂HSẼ ̆ ᶭץ ῤ 8MHz ̂HSĨ Ȃ ѿ

ҽ ΎȂ 

 BOOT SWAPⱳ  

ⱳ ץ ԍ ԋ boot̆ ᾧ ԋ boot ҹҳ ῒז ԋ boot

ף ̆ғ ԋ bootף ҡ ᵬ̆boot swapⱳ ץ ᾧ ҩ Ȃ 

ҽᶛ̔ 

Ẋ ԋ boot ԋ boot4KץҊ  

1. ҉ ̆  ꜚ0x8000000׆

2. ⌠҉ᵝ ̆פ ԋ boot  

3. ԋ boot0x8001000-0x8001FFF 

4. ԋ boot҉ᵝ Ҋ ̆ ԋ boot⌠0x8001000-0x8001FFF 

5. ԋ boot ̆ ԋ boot USER5[7:0]ҹ0xF7̆ ᴆ ᵝ 

6. ᴆ ᵝ ̆ ̆ꜚ0x8001000׆ ԋ boot ꜚ 

7. ԋ boot⌠USER5[7:0]0xFFᴪ̆ └⌠0x8000000̆ └ USER5[7:0]

0xFF̆ ᵝ 

8. ᵝ ̆ ̆ꜚ0x8000000׆ ғ ꜚ ԋ bootԅ 
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 Ữ ̂Memory system̃ 

Ữ ȁ Ữ ȁ ῀ ₮ ѿҩ4GB ῤȂ ץ

Ữ Ҭ̆ѿҩ ᵞ ҹ ᵞ ̆

Ȃ Ữ Ữ ҊȂ 

 FLASH  

FlashҺ Ữ ȁḤ ≢№Ҋץ̆ Ҋץ̂̔ Ҭ ṿҌ ECC̃ 

Â Һ Ữ ҹ128KB̆Ӟ ᵬҺ Ữ ̆ 256ҩPagĕ ԍ ץ̆

ỮȂ 

Â Ḥ ҹ 15.5KB̆ 31ҩPagĕ Data FLASĤ8KB̃ȁ Ữ ̂4KB̃ȁ

̂3KB̃ȁ ̂0.5KB̃ ̔ 

Â Data FLASHҹ8KB̆ 16ҩPagĕֽ ԍ Ữ Ҍ̆ ԍף ̆ ץ Ώ Ȃ 

É Ữ ҹ4KB̆ 8ҩPagĕӞ ᵬSystem Memory̆ ԍ ̂BOOT̃

Ȃ 

É ҹ3KB̆ 6ҩPageȂ 

É ҹ0.5KB̆ 1ҩPagĕӞ ᵬOptionBytĕ ҹ112B̆BOOT ȁ

ץ Ώ Ȃ 

 Ữ  

Һ Ữ ȁḤ № ԅ Ȃ 

2-3 Ữ ↓  

Ữ     

Һ Ữ  

0 0x0800_0000 ï 0x0800_01FF 0.5KB 

1 0x0800_0200 ï 0x0800_03FF 0.5KB 

2 0x0800_0400 ï 0x0800_05FF 0.5KB 

.
.
.

 

.
.
.

 

.
.
.

 

255 0x0801_FE00 ï 0x0801_FFFF 0.5KB 

Ḥ  

Ữ  0x1FFF_0000 ï 0x1FFF_0FFF 4KB 

Data FLASH 0x1FFF_1000 ï 0x1FFF_2FFF 8KB 

 0x1FFF_F000 ï 0x1FFF_FBFF 3KB 

 0x1FFF_FC00 ï 0x1FFF_FC6F 112B 

Ữ  

 

FLASH_AC 0x4002_2000 ï 0x4002_2003 4B 

FLASH_KEY 0x4002_2004 ï 0x4002_2007 4B 

FLASH_OPTKEY 0x4002_2008 ï 0x4002_200B 4B 

FLASH_STS 0x4002_200C ï 0x4002_200F 4B 

FLASH_CTRL 0x4002_2010 ï 0x4002_2013 4B 

FLASH_ADD 0x4002_2014 ï 0x4002_2017 4B 
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Ữ     

Ḡ  0x4002_2018 ï 0x4002_201B 4B 

FLASH_OB 0x4002_201C ï 0x4002_201F 4B 

FLASH_WRP 0x4002_2020 ï 0x4002_2023 4B 

FLASH_ECC 0x4002_2024 ï 0x4002_2027 4B 

Ḡ  0x4002_2028 ï 0x4002_2047 32B 

FLASH_USER 0x4002_2048 ï 0x4002_204B 4B 

FLASH_START_ADD 0x4002_204C ï 0x4002_204F 4B 

FLASH_VTOR 0x4002_2050 ï 0x4002_2053 4B 

Ữ 64β Ữ ᾝ̆ ץ ף Ȃ 

Ḥ №ҹ҈ҩ №̔ 

Â Ữ ԍ Ữ ҽ Ҋ ꜚ ̆ ꜚ ᶏ UART1

Ữ Ȃ 

Â ̆ Ḥ Ȃ 

Â Ȃ 

Һ Ữ Ḥ Ώ῀ ῤ / └ Ȃ 

Һ Ữ ̂main flash̃ ң Ḡ ̂ ȁΏȁ ̃̔ 

Â Ώ῀Ḡ ̂WRP̃  

Â ₮Ḡ ̂RDP̃ 

DATA flashֽ ₮Ḡ Ȃ 

FLASHΏ ᵬ ᴋ̆ᵥ FLASH ᵬ ᴪ ᵟ ̆ Ώ ᵬ ᵬ ̕

Ώ ᵬ ̆Ҍ ף ᵬȂ 

ᵬ ̂Ώ ̃̆ ῤ RC ̂HSĨȂ 

̔ ᵞⱳ Ҋ̆ Ữ ᵬ Ҭ Ȃ 

 Ώ ᵬ 

FlashΏ ᵬֽ 64β ᵬ̆Ώ ᵬӊ╠ᾢ Flash̆ ѿҩ 0.5KBȂΏ ᵬ№ҹ

Ȃ 

Flash̆ ץ Ȃᶏ ̆ SYSCLK Ȃ ̔

SYSCLK <=24MHz̆ ҹ 0̕ 24MHz< SYSCLK <=48MHz̆ ҹ 1̕

48MHz< SYSCLK <=64MHz̆ ҹ2Ȃ 

̔ Ҍҹ ̆ ‖ⱳ ץ ᵣ ף Ȃ 

 Flash ᵬ 

ᵝ ̆Flash Ḡ ̆Ҍ Ώ῀ FLASH_CTRL̆ ץ ֟ Flash

ᵬȂ Ώ῀ ṿ ↓⌠FLASH_KEY̆ ץ FLASH_CTRL ᵬ

̆ ҩ ↓ ̔ ѿ Flash ̂FLASH_KEỸҬΏ῀KEY1 = 0x45670123̆ ԋ

↕ Flash ̂FLASH_KEỸҬΏ῀KEY2 = 0xCDEF89ABȂ 
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₮ ṿ₮ ̆ FLASH_CTRL̆ ⌠Ҋѿ ᵝ̆ ᴆ

ץ FLASH_CTRL.LOCKᵝ Flash Ȃ ̆ ץ

ᴆ FLASH_CTRL.LOCKᵝ 1 ̆ ץ FLASH_KEYҬΏ῀ ṿ ↓ Flash

Ȃ 

  

2.2.1.4.1 Һ Ữ DATA flash 

Һ Ữ ץ ̆DATA flashֽ  

 

̔ 

Â FLASH_STS.BUSYᵝ Ḡ ᵬ̕ 

Â FLASH_CTRL.PERҹ'1'̕ 

Â Ώ῀FLASH_ADD̕ 

Â FLASH_CTRL.STARTҹ'1'̕ 

Â FLASH_STS.BUSYҹ'0'̕ 

Â ₮ ῤ Ȃ 

 

̔ 

Â FLASH_STS.BUSYᵝ Ḡ ᵬ̕ 

Â FLASH_CTRL.MERҹ'1'̕ 

Â FLASH_CTRL.STARTҹ'1'̕ 

Â FLASH_STS.BUSYβ ҹ'0'̕ 

Â ₮ ῤ Ȃ 

2.2.1.4.2 Һ Ữ DATA flash 

Һ Ữ DATA flashץΏ῀64βȂ FLASH_CTRL.PGҹ'1'̆ ѿҩ Ώ῀ң

ҩ ꜚѿ ̕Ώ῀ᴋᵥ ȁ ̆ ᴪ֟ ̕Ώ῀ᴋᵥ ᴪ֟

̕ Ҭ(FLASH_ STS.BUSYҹ'1')̆ᴋᵥ Ώ ᵬ ᴪᶏ CPUẢ̆ ⌠

Ȃ 

Һ Ữ DATA flash̔  

Â FLASH_STS.BUSYᵝ Ḡ ᵬ̕ 

Â FLASH_CTRL.PGҹ'1'̕ 

Â Ώ῀ ̕  

Â FLASH_STS.BUSYҹ'0'̕ 

Â ₮Ώ῀ Ȃ 

̔ FLASH_STS.BUSYҹ'1'̆Ҍ ᴋᵥFlash Ώ ᵬȂ 
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2.2.1.4.3  

ҍҺ Ữ Ҍ Ȃ 14ҩ (4ҩ ᵬҹΏḠ ̆2ҩ ᵬҹ

Ḡ ̆6ҩ ҹ ̆2ҩ Ữ )Ȃ Flash ̆ №≢Ώ῀KEY1KEY2(

2.2.1.3)⌠ FLASH_OPTKEY̆Ῥ FLASH_CTRL.OPTWEҹ'1'̆ ץ

̔ FLASH_CTRL.OPTPGҹ'1'Ώ῀ ⌠ Ȃ 

ᶏ̆ Ҭ ᵞ ꜚ ₮ ( ҹᵞ )̆

ᵬ̆ Ḡ Ȃ 

̔ 

Â FLASH_STS.BUSYᵝ Ḡ ᵬ̕ 

Â FLASH_CTRL.OPTWE̕ 

Â FLASH_CTRL.OPTERҹ'1'̕  

Â FLASH_CTRL.STARTҹ'1'̕ 

Â FLASH_STS.BUSYҹ'0'̕ 

Â ₮ ῤ Ȃ 

̔ 

Â FLASH_STS.BUSYᵝ Ḡ ᵬ̕ 

Â FLASH_CTRL.OPTWE̕ 

Â FLASH_CTRL.OPTPGҹ'1'̕ 

Â Ώ῀ ̕ 

Â FLASH_STS.BUSYҹ'0'̕ 

Â ₮Ώ῀ Ȃ 

 ECCⱳ  

Flash ECCⱳ ̆ 2-bit 1-bit ȂECC ȁ ̂ ȁ ̃ ᴆ ꜚ ̆

⌠ ̆ ᵝ ֟ Ҭ Ȃ 

פ   

Flash פ ⱳ ̆ 16B BufferȂ פ ᵬ̆ CPU פ Ȃ

פ ⱳ ץ ҹᶏ ̆ ᶏ Ȃ 

  

Һ ԍ ΏḠ ȁBOOT ȁ ᴆ/ᴆ ץ ԍ power-downstop

Ҋ ᵝ ̆ № ԅ ̆ ץ Ώ Ȃ ױ 14ҩ ̔4ҩ

ᵬҹΏḠ ̆2ҩ ᵬҹ Ḡ ̆6ҩ ᵬҹ ̆2ҩ ӈ̆ 14ҩ

Ώ῀Ȃ ҍ 14ҩ ̆ ֓ Ώ῀

̆ ᴆ ꜚ ₮ ̆ѿ Ώ῀Flash̆ ԍ Ȃ 

Ҋ̆ ץ ғ ΏḠ Ȃ Ώ ᵬ̂ / ̃̆ ᾢ

Flash̆ ̔ FLASH_OPTKEYҬΏ῀ ṿ ↓̂KEY1 = 0x45670123̆KEY2 
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= 0xCDEF89AB̃̆ Ώ ᵬ ᾛ Ȃ ₮ ṿ₮ ̆

̆ ⌠Ҋѿ ᵝȂ ̆ ץ ᴆ FLASH_CTRL.OPTWE

ᵝΏ0 ̆ ץ FLASH_OPTKEYҬΏ῀ ṿ ↓ Ȃ 

ᵝ ׆̆ Flash Ҭ ₮ ̆ Ḡ ΐ

̂FLASH_OB/ FLASH_USER/FLASH_WRP̃Ҭ̕ ѿ ₮ ̆ ԍ

̆ Ҍ ̆ ֟ ѿҩ ̂FLASH_OB.OBERR̃Ȃ

̆ ҹ 0xFFȂ ҹ 0xFF̂ ̃̆↕

҉ ̆ Ȃ 

2-4 ↓  

 
[63:16] 

Reserved 

[15:8] 

 

[7:0] 

 

0x1FFF_FC00 - nRDP1 RDP1 

0x1FFF_FC08 - nUSER1 USER1 

0x1FFF_FC10 - nUSER2 USER2 

0x1FFF_FC18 - nUSER3 USER3 

0x1FFF_FC20 - nUSER4 USER4 

0x1FFF_FC28 - nUSER5 USER5 

0x1FFF_FC30 - nUSER6 USER6 

0x1FFF_FC38 - nData0 Data0 

0x1FFF_FC40 - nData1 Data1 

0x1FFF_FC48 - nWRP0 WRP0 

0x1FFF_FC50 - nWRP1 WRP1 

0x1FFF_FC58 - nWRP2 WRP2 

0x1FFF_FC60 - nWRP3 WRP3 

0x1FFF_FC68 - nRDP2 RDP2 

Â Ḡ L1 ̔RDP1 

É Ḡ Ữ Ҭ ף ̕ 

É Ώ῀ ṿ ̆ ₮ Ữ ̕ 

É RDP1 ̆ FLASH_OB[1]̕ 

Â 1: USER1 

É USER1[7]̔ Ḡ  

É USER1[6]̔BOOT0_CFG ̆ FLASH_OB[8] 

É USER1[5]̔nSWBOOT0_SEL ̆ FLASH_OB[7] 

É USER1[4]̔nBOOT1 ̆ FLASH_OB[6] 

É USER1[3]̔nBOOT0 ̆ FLASH_OB[5] 

É USER1[2]̔nRST_PD ̆ FLASH_OB[4] 

0̔ ῀PD ֟ ᵝ 



                                                                www.nsingtech.com 

 13 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

1̔ ῀PD Ҍ֟ ᵝ 

É USER1[1]̔nRST_STOP ̆ FLASH_OB[3] 

0̔ ῀Ả ̂STOP̃ ֟ ᵝ 

1̔ ῀Ả ̂STOP̃ Ҍ֟ ᵝ 

É USER1[0]̔IWDG_SW ̆ FLASH_OB[2] 

0̔ ᴆ  

1̔ ᴆ  

Â : USERx 

É USER2[3:0]̔  LVR ҉ └̆  FLASH_ USER[3:0]  

É USER2[4]̔  LVR ᶏ ̆  FLASH_ USER[4]  

É USER2[5]̔  LVR ᵝᶏ ̆  FLASH_ USER[5]  

É USER2[6]̔  LVR ᶏ ̆  FLASH_ USER[6]  

É USER2[7]̔  Ḡ  

É USER3[7:0]̔  LVR └̆  FLASH_ USER[15:8]  

É USER4[7:0]̔  ҉ ᵝ └̆  FLASH_ USER[23:16]  

É USER5[7:0]̔  FLASH ꜚ ̆  FLASH_START_ADD[7:0]  

É USER6[1:0]̔  ԍ boot ұ ̆  FLASH_OB [27:26]  

É USER6[7:2]̔  Ḡ  

Â 2 ̔Datax 

É Data1 (FLASH_OB[25:18]) 

É Data0 (FLASH_OB [17:10]) 

Â ΏḠ ̔WRP0 ~ 3̆ FLASH_WRP[31:0] 

É WRP0̔ 0 ~63ΏḠ ̆bit[0]Pagê0~7̃̆   éé̆bit[7]Pagê56~63̃ 

É WRP1̔ 64~127ΏḠ ̆bit[0]Pagê64~71̃̆éé̆bit[7]Pagê120~127̃ 

É WRP2̔ 128 ~191ΏḠ b̆it[0]Pagê128~135̃̆   éé b̆it[7]Pagê184~191̃ 

É WRP3̔ 192~255ΏḠ ̆bit[0]Pagê192~199̃̆éé̆bit[7]Pagê248~255 ̃

Â Ḡ L2 ̔RDP2 

É L1 ҉ ⱴḠ ⱳ ̆ΐᵣ 2.2.1.9Ḡ ̕ 

É RDP2 ̆ FLASH_OB[31]̕ 

 ΏḠ  

ץ FlashҺ Ữ ̂ 128KB̃ PageΏḠ ץ̆

Ώ ᵬ̆ΏḠ ᵝ ̔ ԍPage0~255̆ 8 ҹѿҩ Ḡ ᾝȂΏḠ ץ

Ҭ WRP0~3 ̕ ̆ ѿ ᵝ̆ ṿ Ȃ
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ѿҩ Ḡ ᵬ̆FLASH_STSҬ ᴪ ѿҩḠ Ȃ 

Ḥ Ҭ data flasĥ8KB̃̆ ̆ Ȃ 

Ḥ Ҭ Ữ ̂4KB̃̆ ԅBOOT ̆Ҍ Ȃ 

Ḥ Ҭ ̂3KB̃̆ ԅ Ḥ ̆Ҍ Ȃ 

Ḥ Ҭ ̂0.5KB̃̆ ԅ Ḥ ̆ FLASH_CTRL.OPTWEΏ 0

ᶏ ΏḠ ̆ӊ FLASH_OPTKEYҬΏ῀ ṿ ↓̆ ΏḠ

Ȃ 

 Ḡ  

FlashҬ ף ץ Ḡ Ȃ Ḡ Ҭ RDP

̆ ץ 3 Ҍ Ḡ ≢̆ Ҋ↓  

2-5 Ḡ ↓  

Ḡ  RDP1 nRDP1 nRDP2 RDP2 

L0 level 0xA5 0x5A RDP2! = 0xCC || nRDP2! = 0x33 

L2 level 0xXX 0xXX 0x33 0xCC 

L1 level ҉ץң  

Â L0 ̔ 

É ԍ Ḡ ̆(RDP1 == 0xA5 & nRDP1 == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33) 

É Һ Ữ ȁDATA Flash ץ ᴋ  

É Һ Ữ ȁDATA Flash ץ ̆ ΏḠ  

Â L1 ̔ 

É ~ ((RDP1 == 0xA5 & nRDP1 == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33)) | (RDP2 == 0xCC & 

nRDP2 == 0x33)) 

É ᾛ ׆ ף Ҭ Һ Ữ ȁDATA Flashᵬ̆ ץ Һ׆ Ữ ꜚ

’ ᾛ Һ Ữ ᵬ 

É ῃ Һ Ữ ȁDATA Flashץ Һ Ữ Ҭ ף ̂ IAP

Ữ ⱳ ̃ 

É ῃ Һ Ữ ȁDATA FlashҌᾛ Ҋ ῤ׆ SRAMꜚ Ώ ᵬ

̂ ̃ 

É JTAG/SWDῤ SRAM ף ף ⱳ ᶭ ̆֞ ץ JTAG/SWD

ῤ׆ SRAMꜚ̆ ҩⱳ ץ Ḡ ̕ 

É Ḡ Ώҹ Ḡ L0 ≢ ̆ ᴪ ꜚ ῃ Һ Ữ ȁDATA Flash̆

Ҋ̔̂ Ҍᴪ ꜚ ᵬ̆ ҹ 0xFF̆ ԍ

ׅ ԍL1 ≢ Ḡ ̃ 

 ̧ FLASH_OPTKEYҬΏ῀ ṿ ↓ ̕ 

 ̧ פ ҩ ̂Pagẽ̕ 
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 ̧ Ώ῀ Ḡ 0xA5̕ 

 ̧ ῤ ꜚ ῃ Һ Ữ ̕ 

 ̧ ῤ ꜚΏ῀0xA5⌠ Ḡ ̕ 

 ̧ ᵝ̂ ᴆ ᵝ ̃̆ ̂ RDPṿ 0xA5̃ ⱴ ⌠

Ҭ̆ Ḡ ̕ 

Â L2 ̔ ԅSRAMꜚ ȁ ȁ Ώ/ ȁḠ ≢Ҍ ḱ ̂Ҍ

̃ӊ ̆ῒᵩ L1 ≢ȂL2 ≢ ѿҩ RDP2 ̆Ҍ RDP1ҹᵥ

ṿ̆ ̂RDP2=0xCC & nRDP2=0x33̃ ҹL2 ≢ 

 Ḡ  

Â FlashҺ Ữ ȁDATA Flash̔ 

É L0 ≢Ҋ̔Һ Ữ ȁDATA Flashץ ̕Һ Ữ ץ PageΏḠ ̕ 

É L1/2≢Ҋ̔ 

 ̧ SWD Ҋ ῤ׆ SRAMꜚ ̆ PageҌᾛ ̂W/R/PẼ ᵬ̕ 

 ̧ Pageץ FlashҺ Ữ Ҭ ף ̂ IAP Ữ ⱳ

̃̕ 

 ̧ Һ Ữ Pageץ PageΏḠ ; 

 ̧ L1 ≢ ΏҹL0 ≢  , ᴪ ꜚ ῃ FlashҺ Ữ ȁDATA Flash̕ 

Â Flash ̔ 

É L0/L1≢Ҋ̆ ᾛ ̂W/R/PẼ̕ 

É L2 ≢Ҋ̔ ԅ ̆ ᾛ Flash ̕ 

Â Flash Ữ ̔ 

É system memoryף ̆ ᾛ ̂W/R/PẼ̕Flashsramף

Ҍᾛ ̕ 

É L1/L2≢Ҋ̆sramꜚ ⌠system memoryף Ҍᾛ ̂W/R/PẼȂῒז ’ᾛ

̂W/R/PẼ̕ 

Â Flash  

É Ḥ ֽ̔system memory ꜚ ⌠system memoryץ ᵬ̕ 

É IDḤ ̔L0 ≢Ҋ ̆L1/L2≢ҊSWD Ҋ ̆L1 ≢Ҋsramꜚ

Ҋ ̆ 2-6̕  

2-6 Ữ Ώ (1) └  

Ḡ  

≢ 

ꜚ  Main Flash 

ḱ Ḡ ≢  

 

SWD Main Flash System Memory SRAM 
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L0 ≢ 

FlashҺ Ữ  Ώ  Ώ  Ώ  Ώ  

ᾛ ҹL1 L2 

DATA FLASH  Ώ  Ώ  Ώ  Ώ  

FlashҺ Ữ (2) ᾛ  ᾛ  ᾛ  ᾛ  

Flash  Ώ  Ώ  Ώ  Ώ  

Flash Ữ    Ώ   

SRAM̂All̃ Ώ Ώ Ώ Ώ 

L1 ≢ 

FlashҺ Ữ   Ώ  Ώ   

ᾛ ҹ L0 L2Ȃ 

ҹL0 ̆Һ Ữ

ȁDATA Flash

ꜚ Ȃ 

DATA FLASH   Ώ  Ώ   

FlashҺ Ữ (2) ᾛ  ᾛ  ᾛ  ᾛ  

Flash  Ώ  Ώ  Ώ  Ώ  

Flash Ữ    Ώ   

SRAM̂All̃ Ώ Ώ Ώ Ώ 

L2 ≢ 

FlashҺ Ữ  

SWD 

 

Ώ  Ώ   

Ҍᾛ ḱ Ȃ 

DATA FLASH  Ώ  Ώ   

FlashҺ Ữ (2) ᾛ  ᾛ  ᾛ  

Flash     

Flash Ữ   Ώ   

SRAM̂All̃ Ώ Ώ Ώ 

 

Ḡ  

≢ 

ꜚ  SRAM 

ḱ Ḡ ≢  

 

SWD Main Flash System Memory SRAM 

L0 ≢ 

FlashҺ Ữ  Ώ  Ώ  Ώ  Ώ  

ᾛ ҹL1 L2 

DATA FLASH  Ώ  Ώ  Ώ  Ώ  
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FlashҺ Ữ (2) ᾛ  ᾛ  ᾛ  ᾛ  

Flash  Ώ  Ώ  Ώ  Ώ  

Flash Ữ    Ώ   

SRAM̂All̃ Ώ Ώ Ώ Ώ 

L1 ≢ 

FlashҺ Ữ   Ώ    

ᾛ ҹ L0 L2Ȃ 

ҹL0 ̆Һ Ữ

ȁDATA Flash

ꜚ Ȃ 

DATA FLASH   Ώ    

FlashҺ Ữ (2) ᾛ  ᾛ   ᾛ  

Flash  Ώ  Ώ   Ώ  

Flash Ữ      

SRAM̂All̃ Ώ Ώ  Ώ 

L2 ≢ 

FlashҺ Ữ  

L2Ḡ ≢̆ SRAM׆ ꜚ 

Ҍᾛ ḱ Ȃ 

SWD Ȃ 

DATA FLASH  

FlashҺ Ữ (2) 

Flash  

Flash Ữ  

SRAM̂All̃ 

 

Ḡ  

≢ 

ꜚ  System Memory 

ḱ Ḡ ≢  

 

SWD Main Flash System Memory SRAM 

L0 ≢ 

FlashҺ Ữ  Ώ  Ώ  Ώ  Ώ  

ᾛ ҹL1 L2 

DATA FLASH  Ώ  Ώ  Ώ  Ώ  

FlashҺ Ữ (2) ᾛ  ᾛ  ᾛ  ᾛ  

Flash  Ώ  Ώ  Ώ  Ώ  
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Flash Ữ    Ώ   

SRAM̂All̃ Ώ Ώ Ώ Ώ 

L1 ≢ 

FlashҺ Ữ   Ώ  Ώ   

ᾛ ҹ L0 L2Ȃ 

ҹL0 ̆Һ Ữ

ȁDATA Flash

ꜚ Ȃ 

DATA FLASH   Ώ  Ώ   

FlashҺ Ữ (2) ᾛ  ᾛ  ᾛ  ᾛ  

Flash  Ώ  Ώ  Ώ  Ώ  

Flash Ữ    Ώ   

SRAM̂All̃ Ώ Ώ Ώ Ώ 

L2 ≢ 

FlashҺ Ữ  

SWD 

 

Ώ  Ώ   

Ҍᾛ ḱ  

DATA FLASH  Ώ  Ώ   

FlashҺ Ữ (2) ᾛ  ᾛ  ᾛ  

Flash     

Flash Ữ   Ώ   

SRAM̂All̃ Ώ Ώ Ώ 

̔1. Flash ̕ 

 2.FlashҺ Ữ mass erasĕֽ L2≢ Ҋ ̕Ȃ 

 SRAM 

SRAMҺ ԍף ̆ Ҭ ̆ ҹ16KBȂ 

SRAM ȁ ȁ Ώ Ȃ 

SRAM ף ̆ ץ SRAMῃ ȂSRAM 0x2000 0000~0x2000 3FFFȂ 

SRAM Power DownҊ Ҍ Ḡ ̕ῒז ᵬ ̂Run /Sleep/Stop̃ ץ Ḡ Ȃ 

Һ Ҋ̔ 

Â ῍ҹ16KB 

Â / / Ώ 

Â CPU/DMA  

Â CPU BUSץRemap⌠SRAMῃ  
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 FLASH  

ץ ̂32β̃ ᵬ Ȃ 

 FLASH  

 

2-7 FLASH  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

FLASH_AC 

Reserved P
R

F
T

B
F

S 

P
R

F
T

B
F

E 

R
e
s
e
rv

e
d 

LATENCY 

Reset Value 1 1 0 0 0 

004h 

FLASH_KEY FKEY 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 

FLASH_ 

OPTKEY 

OPTKEY 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 

FLASH_STS 

Reserved E
C

C
E

R
R 

R
e
s
e
rv

e
d 

E
O

P 

W
R

P
E

R
R 

R
e
s
e
rv

e
d 

P
G

ER
R

 

R
e
s
e
rv

e
d 

B
U

S
Y

 

Reset Value 0 0 0 0 0 

010h 

FLASH_CTRL 

Reserved 

E
C

C
E

R
R

IT
E 

E
O

P
IT

E 

R
e
s
e
rv

e
d 

E
R

R
IT

E
 

O
P

T
W

E 

R
e
s
e
rv

e
d 

L
O

C
K

 

S
T

A
R

T
 

O
P

T
E

R 

O
P

T
P

G 

R
e
s
e
rv

e
d 

M
E

R
 

P
E

R
 

P
G

 

Reset Value 0 0 0 0 1 0 0 0 0 0 0 

014h 

FLASH_ADD FADD 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h Reserved 

01Ch 

FLASH_OB 

R
D

P
R

T
2 

Reserved 

B
O

O
T

_
S

E
L 

Data1 Data0 

N
o

t 
U

s
e
d 

B
O

O
T

0
_

C
F

G 

n
S

W
B

O
O

T
0 

n
B

O
O

T
1 

n
B

O
O

T
0 

n
R

S
T

_
P

D 

n
R

S
T

_
S

T
O

P 

W
D

G
_

S
W

 

R
D

P
R

T
1 

O
B

E
R

R
 

Reset Value 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 

020h 

FLASH_WRP WRPT 

Reset Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

024h 

FLASH_ECC 

Reserved 

ECCLW 

Reset Value 0 0 0 0 0 0 0 0 

028h~0

47h 

Reserved 

048h 

FLASH_USER 

Reserved 

POR_DELAY LVRCNT 

R
e
s
e
rv

e
d

  

L
V

R
F

IL
E

N
 

L
V

R
R

S
T
 

L
V

R
E

N
 

LVRLS 

Reset Value 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

04Ch 

FLASH_START

_ADD 

Reserved START_ADD 
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Reset Value 1 1 1 1 1 1 1 1 

050h 

FLASH_VTOR 

V
T

O
R

_
E

N
 

VTOR_VALUE 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

 FLASH └  

῏ Ҭ Ώ̆ 1.1 

2.2.3.2.1 FLASH └  (FLASH_AC) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0030 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved PRFTBFS PRFTBFE Reserved LATENCY 

          rw rw   rw rw 

 

ᵝ    

31:6 Reserved Ḡ ̆ Ḡ ᵝṿ 

5 PRFTBFS ‖  

ᵝ ‖  

0̔ ‖ ῏  

1̔ ‖  

4 PRFTBFE ‖ ᶏ  

0̔ ῏ ‖  

1̔ ‖  

3:2 Reserved Ḡ ̆ Ḡ ᵝṿ 

1:0 LATENCY  

֓ᵝ SYSCLK̂ ̃ ҍ ᶛ 

00̔ ̆  0 < SYSCLKÒ24MHz 

01̔ѿҩ ̆ 24MHz < SYSCLKÒ48MHz 

10̔ңҩ ̆ 48MHz < SYSCLKÒ64MHz 

11̔Ḡ  

2.2.3.2.2 FLASH  (FLASH_KEY) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 



                                                                www.nsingtech.com 

 21 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

FKEY[31:16] 

w w w w w w w w w w w w w w w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FKEY[15:0] 

w w w w w w w w w w w w w w w w 

 

ᵝ    

31:0 FKEY ԍ FLASH_CTRL.LOCKᵝ 

2.2.3.2.3 FLASH OPTKEY (FLASH_OPTKEY) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

OPTKEY [31:16] 

w w w w w w w w w w w w w w w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OPTKEY [15:0] 

w w w w w w w w w w w w w w w w 

 

ᵝ    

31:0 OPTKEY ԍ FLASH_CTRL.OPTWEᵝ 

2.2.3.2.4 FLASH  (FLASH_STS) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ECCERR Reserved EOP WRPERR Reserved PGERR Reserved BUSY 

        rc_w1  rc_w1 rc_w1  rc_w1  r 

 

ᵝ    

31:6 Reserved Ḡ ̆ Ḡ ᵝṿ 
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ᵝ    

7 ECCERR ECC  

FLASH ̆ ᴆ ᵝҹô1ô̆Ώ῀ô1ôץ ᵝ Ȃ 

6 Reserved Ḡ ̆ Ḡ ᵝṿ 

5 EOP ᵬ  

ᵬ̂ / ̃ ̆ ᴆ ᵝҹô1ô̆Ώ῀ô1ôץ

ᵝ Ȃ 

̔ ⱳ ᴪ EOP Ȃ 

4 WRPERR ΏḠ  

ΏḠ ̆ ᴆ ᵝҹô1ô̆Ώ῀ô1ôץ

ᵝ Ȃ 

3 Reserved Ḡ ̆ Ḡ ᵝṿ 

2 PGERR  

ῤ Ҍ ô0xFFFF_FFFFô ̆ ᴆ ᵝҹô1ô̆Ώ῀ô1ô

ץ ᵝ Ȃ 

̔ ᵬӊ╠̆ ᾢ FLASH_CTRL.STARTᵝȂ 

1 Reserved Ḡ ̆ Ḡ ᵝṿ 

0 BUSY  

ᵝ ᵬ Ȃ ᵬ ̆ ᵝ ҹô1ô̕

ᵬ ᵝ ҹô0ôȂ 

2.2.3.2.5 FLASH└  (FLASH_CTRL) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0080 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
ECCERR 

ITE 
EOPITE Reserved ERRITE OPTWE Reserved LOCK START OPTER OPTPG Reserved MER PER PG 

  rw rw  rw rw  rw rw rw rw  rw rw rw 

 

ᵝ    

31:14 Reserved Ḡ ̆ Ḡ ᵝṿ 

13 ECCERRITE ECC Ҭ  

ᵝᾛ FLASH_STSҬ ECCERRᵝ ҹô1ô֟ Ҭ Ȃ 

0̔ ֟ Ҭ ̕ 

1̔ ᾛ ֟ Ҭ Ȃ 

12 EOPITE ᾛ ᵬ Ҭ  

ᵝᾛ FLASH_STS.EOPᵝ ҹô1ô֟ Ҭ Ȃ 

0̔ ֟ Ҭ  

1̔ ᾛ ֟ Ҭ  
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ᵝ    

11 Reserved Ḡ ̆ Ḡ ᵝṿ 

10 ERRITE ᾛ Ҭ  

ᵝᾛ Flash ֟ Ҭ ̂ FLASH_STS.PGERR/WRPERR

ҹô1ỗȂ 

0̔ ֟ Ҭ  

1̔ ᾛ ֟ Ҭ  

9 OPTWE ᾛ Ώ  

ᵝҹô1ô̆ᾛ ᵬȂ FLASH_OPTKEY

Ώ῀ ↓ ̆ ᵝ ҹô1ôȂ 

ᴆ ᵝȂ 

8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7 LOCK  

Ώô1ôȂ ᵝҹô1ô FlashFLASH_CTRLδȂ ⌠

↓ ̆ ᴆ ᵝҹô0ôȂ 

ѿ Ҍ ⱳ ᵬ ̆Ҋ ᵝ╠̆ ᵝҌ Ῥ Ȃ 

6 START  

ᵝҹô1ô ѿ ᵬȂ ᵝ ᴆ ҹô1ô

FLASH_STS.BUSYҹô1ô ҹô0ôȂ 

5 OPTER  

0̔ Ҍ  

1̔  

4 OPTPG  

0̔ Ҍ  

1̔  

3 Reserved Ḡ ̆ Ḡ ᵝṿ 

2 MER  

0̔ Ҍ  

1̔  

1 PER  

0̔ Ҍ  

1̔  

0 PG  

0̔ Ҍ  

1̔  

:̓͂ ԍ 2.2.1.4Ȃ 

2.2.3.2.6 FLASH  (FLASH_ADD) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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FADD[31:16] 

w w w w w w w w w w w w w w w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FADD[15:0] 

w w w w w w w w w w w w w w w w 

 

ᵝ    

31:0 FADD  

̆ Ȃ 

̔ FLASH_STS.BUSYᵝҹô1ô̆Ҍ Ώ ҩ Ȃ 

2.2.3.2.7 FLASH  (FLASH_OB) 

Ẓ ̔0x1C 

ᵝṿ̔0x0FFF FFFC 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RDPRT2 Reserved BOOT_SEL Data1 Data0 

r    r r r r r r r r r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Data0 Reserved 
BOOT0_ 

CFG 

nSW 

BOOT0 
nBOOT1 nBOOT0 nRST_PD 

nRST_ 

STOP 

IWDG_ 

SW 
RDPRT1 OBERR 

r r r r r r  r r r r r r r r r 

 

ᵝ    

31 RDPRT2 

Ḡ L2 ≢ 

0̔ Ḡ L2 ≢ ᶏ  

1̔ Ḡ L2 ≢ᶏ  

̔ ᵝȂ 

30:28 Reserved Ḡ ̆ Ḡ ᵝṿ 

27:26 BOOT_SEL 

BOOTұ Ḥ  

11b:PA9,PA10̆  

00b:PB10,PB11 

01b:PD10,PD11 

10b:PA2,PA3 

25:18 Data1[7:0] 
Data1 

̔ ᵝȂ 

17:10 Data0[7:0] 
Data0 

̔ ᵝȂ 

9 Reserved ᶏ ̆ Ḡ ᵝṿ 

8 BOOT0_CFG 
BOOT0҉  

0̔ ̆ ᵞ  
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ᵝ    

1̔ ᵞ ̆  

7 nSWBOOT0 ᶏ ↕ 2.1.3.2ꜚ Ȃ 

6 nBOOT1 ᶏ ↕ 2.1.3.2ꜚ Ȃ 

5 nBOOT0 ᶏ ↕ 2.1.3.2ꜚ Ȃ 

4 nRST_PD 

῀Power Downβ  

0̔ ῀Power Down ֟ ᵝ̆ ᶏ ԅ ῀ Power Down

̆ ᵝ Ҍ ῀ Power Down ̕ 

1̔ ῀Power DownҌ֟ ᵝȂ 

̔ ᵝҹ Ȃ 

3 nRST_STOP 

῀STOP ᵝ  

0̔ ῀STOP ֟ ᵝ̆ ᶏ ԅ ῀Ả ̆

ᵝ Ҍ ῀Ả ̕ 

1̔ ῀STOP Ҍ֟ ᵝȂ 

̔ ᵝҹ Ȃ 

2 IWDG_SW 

 

0̔ ᴆ  

1̔ ᴆ  

̔ ᵝȂ 

1 RDPRT1 

Ḡ L1 ≢ 

0̔ Ḡ L1 ≢ ᶏ  

1̔ Ḡ L1 ≢ᶏ  

̔ ᵝȂ 

0 OBERR 

 

ᵝҹô1ô Ҍ  

̔ ᵝȂ 

2.2.3.2.8 FLASHΏḠ  (FLASH_WRP) 

Ẓ ̔0x20 

ᵝṿ̔0xFFFF FFFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

WRPT[31:16] 

r r r r r r r r r r r r r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

WRPT[15:0] 

r r r r r r r r r r r r r r r r 

 

ᵝ    

31:0 WRPT ΏḠ  

ⱴ ΏḠ Ȃ 

0̔ ΏḠ ̕ 
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ᵝ    

1̔ ΏḠ Ȃ 

̔ ᵝȂ 

2.2.3.2.9 FLASH ECĈFLASH_ECC̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ECCLW 

        r r r r r r r r 

 

ᵝ    

31:8 Reserved ᴆ └ҹ0Ȃ 

7:0 ECCLW 32β Flash ᵞ8-bit ECCṿȂ 

2.2.3.2.10 FLASH USER̂ FLASH_USER̃ 

Ẓ ̔0x48 

ᵝṿ̔0xFFFF FFFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved POR_DELAY[7:0] 

        r r r r r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LVRCNT[7:0] Reserved 
LVR 

FILEN 
LVRRST LVREN LVRLS[3:0] 

r r r r r r r r  r r r r r r r 

 

ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

23:16 POR_DELAY  POR ̆  CPU β Ȃ 

∆ ҉ ̆ CortexÈ-M0 ᵝ ᵝ

̆ 

└ῤ ᵝ Ȃ 

0x00̔  

é. 

0xFF̔  

 = (1/fLSI) Ĭ(0xFF - POR_DELAY)Ȃ 
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ᵝ    

15:8 LVRCNT LVR └ ṿ 

0x00̔  

é. 

0xFF̔ Ҍ  

 = ̂1/fLSĨ Ĭ(0xFF - LVRCNT)Ȃ 

7 Reserved Ḡ  

6 LVRFILEN LVR ᶏ Ȃ 

0̔ ᶏ  LVR  

1̔ ᶏ  LVR  

5 LVRRST LVRᵝᶏ └Ȃ 

0̔ ᶏ  LVRᵝ 

1̔ ᶏ  LVRᵝ 

4 LVREN LVR ᶏ Ȃ 

0̔ ᶏ  LVR 

1̔ ᶏ  LVR 

3:0 LVRLS LVR ᵝ Ȃ 

Value = 0x0F - LVRLS 

Value Voltage 

0000 Ḡ  

0001 2.0v 

0010 2.2v 

0011 2.4v 

0100 2.6v 

0101 2.8v 

0110 3.0v 

0111 3.2v 

1000 3.4v 

1001 3.6v 

1010 3.8v 

1011 4.0v 

1100 4.2v 

1101 4.4v 

1110 4.6v 

1111 4.8v 
 

2.2.3.2.11 FLASH ꜚ ̂FLASH_START_ADD̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 00FF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved START_ADD 

        r r r r r r r r 

 

ᵝ    

31:8 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

7:0 START_ADD FLASHꜚ ̔(ṿ 1 ̆ ⁞̕) 

0xFF: 0x08000000,ṿ 

0xFE:0x08000200 

0xFD:0x08000400 

é 

0x01:0x801FC00 

0x00:0x801FE00 

2.2.3.2.12 FLASH VTOR̂ FLASH_VTOR̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

VTOR_EN VTOR_VALUE[30:16] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

VTOR_VALUE[15:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31 VTOR_EN Ҭ ᶏ  

1̔ ᶏ  

0̔  

30:0 VTOR_VALUE ԍҬ ̆ Ҭ  

֓ᵝ  VTOR_EN = 1 Ȃ 

Ҭ  = VTOR_VALUE + Ẓ Ȃ 

̔Ẓ ԍ 0x100 ̆ ⱳ Ȃ 
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3 └̂PWR̃ 

  

PWR ᾝ̆ Һ ңҩ ̔ Ȃ ԍ └MCU ῀Ҍ

̆ Ԋᴆ Ҭ ȂMCU RUNȁSLEEPȁSTOPPD ȂPWR └Ҍ

Ҋ ȁ ȁ ᵝ Flash/SRAM/GPIOȂ 

  

Õ MCU VDDʟ Ȃ ῀ ԍҹῤ 1.5V ᶫ Ȃ ң ̆

ᵞⱳ Ȃ 

Â VDD ̔2.0V~5.5V̆Һ ҹMRȁIO ᵝ ᶫ ῀Ȃ 

Â VDDA ̔2.0V~5.5V̆ҹ № ᶫ ̆ Ḥ ῏ Ύ №Ȃ 

Â VDDA VSSA №≢ ⌠VDD VSSȂ 

Õ ₃ Ҍ ᵬ ̔ 

 ̧ RUN ̔ ץ ᶫ Ȃ 

 ̧ SLEEP̔ ץ ᶫ Ȃ 

 ̧ STOP ̔ ᵞⱳ Ҋᶫ ̆ ₮ ᴆ ҹ1.5V1.2VȂ 

 ̧ PD ̔ ῏ Ȃ 
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3-1  

 

  

 ҉ ᵝ̂POR̃ Ҋ ᵝ̂PDR̃ 

҉ ᵝ̂POR̃ Ҋ ᵝ̂PDR̃ ῤ Ȃ VDD/VDDA ᵞԍ └  

VPOR/VPDR ̆ Ḡ ᵝ ̆ ᵝ Ȃ ῏҉ ᵝ Ḥ ̆

Ύ №Ȃ 

VDD domain

VSS

VDD

VDDA domain

ADC

VSSA

VDDA

Voltage regulator(MR)

Wakeup Logic

PVD/LVR

BKR

COMP

POR_VDD/POR_VDDD

RCC

Flash

Digital Peripherals

SRAM

VDDD domain

LSI

DAC LCD

BG

ADC\DAC\COMP\LCD

Controller

Retention logic

HSE\HSI\PLL
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3-2҉ ᵝ ᵝ  

 

 ̂PVD̃ 

PVD VDD ҍPWR_CTRL Ҭ ῏ᵝ ֟ Ҭ Ȃ PWR_CTRL.PLS[3:0]

ṿ̆ PWR_CTRL.PVDENPVDȂ 

PWR_CTRLSTS.PVDOԍ VDD ԍPVD ṿȂ Ԋᴆ ῤ ⌠EXTI16̆

Ҭ Ҭ ԅҬ ̆↕ᴪ֟ Ҭ Ȃ EXTI16҉ /Ҋ ̆ VDDҊ

⌠PVDṿץҊ / VDD҉ ⌠PVDṿ҉ץ ᴪ̆ PVDҬ Ȃ ⱳ ԍ ῏ ᴋ

ⱵȂ 

3-3 PVDṿ  

 

VDD/VDDA

POR

RESET

PDR

Temporization

tRSTTEMPO

100mV

hysteresis

VDD/VDDA

PVD threshold

PVD output

100mV 

hysteresis
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 ᵞ ᵝ̂LVR̃ 

LVR VDD ҍPWR_CTRL2Ҭ ῏ᵝ ֟ ᵝ̂ PWR_CTRL2.LVRRSTENᶏ

’Ҋ Ȃ̃ PWR_CTRL2.LVRLS[3:0]ᵝ ṿ̆ PWR_CTRL2.LVRENLVRȂ 

PWR_CTRL2.LVROᵝ VDD ԍ ᵞԍLVRṿȂ 

̔PWR_CTRL2.LVRKEYΏA5̆PWR_CTRL2β [15:0] Ώ̆ ↕ ҹ

ṿȂȂ 

3-4 LVRṿ  

 

 ᵞⱳ  

MCU ᵣ ̔RUNȁSLEEPȁSTOPPD̆Ҍ Ҍ ⱳ ȂMCUⱳ

Ҋ Ȃ 

3-1  

  ῀ ₮ 

RUN 
CPU Ȃ 

Ȃ 

҉ ȁ ᵝ ᵞⱳזῒ׆

 
῀ῒזᵞⱳ  

SLEEP 

CPU ԍ Ȃ 

̆ ԍ

Ȃ 

WFI/WFE ᴋᵥҬ ԊᴆȂ 

STOP 

CPUԍ Ȃ 

῏ ̆ ԍᵞⱳ Ȃ

HSE/HSI/PLL῏ ̆LSI ȂFlash ῀

ȂSRAMȁ Ḡ ̆GPIO

Ḡ Ȃ  

̆HSI ꜚ ף̆ Ả׆ ᵝ

Ȃ 

WFI/WFE̔  

1̃SCB_SCR.SLEEPDEEP = 

1̆ Ҭ /ԊᴆȂ 

2̃PWR_CTRL.PDSTP = 0 

ᴋᵥ EXTI(

GPIOȁPVDȁRTCȁ

TIM6)ȁNRSTȁIWDG 

Ҭ ԊᴆȂ 

PD CPUԍ Ȃ  WFI/WFE̔  WKUP0/1҉ Ҋ ̆

VDD

LVR threshold

LVR output

100mV 

hysteresis
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  ῀ ₮ 

῏ ̆ ῏ Ȃ 

 IO ԍ Ȃ  

1̃SCB_SCR.SLEEPDEEP = 

1̆ Ҭ /ԊᴆȂ 

2̃PWR_CTRL.PDSTP = 1 

NRST ᵝ 

: 

1. STOP ̆ ף̆ Ả׆ץ ᵝ Ȃ 

Ҍ Ҍ ⱳ Ҋ ᶏ ’ Ҋ ̔ 

3-2  

Main Blocks Run/Active Sleep 

Stop mode Power down mode 

Status 
Wakeup 

capability 
Status 

Wakeup 

capability 

Cortex-M0  Y - - - - - 

FLASH O O O - - - 

SRAM Y Y Y - - - 

POR/PDR Y Y Y Y - - 

LVR O O O O - - 

PVD O O O O - - 

DMA O O - - - - 

UART O O - - - - 

I2C O O - - - - 

SPI O O - - - - 

AD Timer O O - - - - 

GP Timer O O - - - - 

BS Timer O O O O - - 

HSE O O - - - - 

HSI O O - - - - 

LSI O O O - - - 

PLL O O - - - - 

IWDG O O O O - - 

WWDG O O - - - - 

RTC O O O O - - 

CAN O O - - - - 

SAC O O - - - - 

ADC O O - - - - 

Temperature Sensor O O - - - - 

DAC O O - - - - 

COMP O O - - - - 

LCD O O - - - - 

SysTick O O - - - - 

CRC O O - - - - 
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GPIOs O O O O - 2 pins 

̔ 

1. Y̔ ̂ ̃̆O̔ ̂ ̆ ᴆ ̃̆-̔ Ȃ 

PD׆ץ .2 PA0̂WKUP0̃ȁPA2̂WKUP1̃ȁNRSTȂ 

 SLEEP  

CPUẢ ̆ CortexÈ-M0ῤ ̂ NVICȁSysTick̃ ῤ ץ

Ҭ Ԋᴆ CPUȂ 

 ῀SLEEP  

SCB_SCR.SLEEPDEEP=0WFÎ Ҭ ̃ WFÊ Ԋᴆ̃ פ ῀SLEEPȂ

SCB_SCR.SLEEPONEXIT̆ ῀SLEEP ңҩ ̔ 

Â SLEEP-NOW̔SCB_SCR.SLEEPONEXIT=0̆ WFI WFE ̆פ ῀SLEEPȂ 

Â SLEEP-ON-EXIT̔SCB_SCR.SLEEPONEXIT=1̆ ׆ ᵞᴨᾢ ISR₮ Ῥ ῀SLEEPȂ 

 ₮SLEEP  

ᶏ WFIפ ῀SLEEP̆ᴋᵥNVICҬ ץ SLEEP׆ Ȃ 

ᶏ WFE פ ῀SLEEP̆MCU Ԋᴆ ₮SLEEPȂ Ԋᴆ ץ Ҋץ

̔ 

Â └ Ҭ Ҭ Ҍ NVIC̆ SCB_SCR.SEVONPENDȂ MCU WFE

̆ Ҭ ᵝ NVICҬ ᵝ̂ NVICҬ Ҭ̃ Ȃ 

Â ῤ EXTIԊᴆ Ȃ MCU Ҍ̆ Ҭ ᵝ NVICҬ

ᵝ̂ NVICҬ Ҭ̃̆ ҹ Ԋᴆ ᵝȂ ᶫ

̆ ҹ Ҭ ῀ ₮҉Ȃ 

 STOP  

STOP ԍCortexÈ-M0 ҍ └ Ȃ ᵞⱳ Ҋ Ȃ ₮

ҹ1.5V1.2VȂHSE/HSI/PLL̆LSI Ȃ GPIO ȁSRAM ῤ Ḡ

ȂFLASHԍ Ȃ ף̆ ׆ Ȃ 

 ῀STOP  

῀STOP ╠̆ SCB_SCR.SLEEPDEEP=1PWR_CTRL.PDSTP=0Ȃ 

Ӟ ᵞⱳ ₮ ץ̆ ᵞ ȂSTOP Ҋ ₮

ҹ1.5V̆PDRᵝ ҹ1.2VȂ PWR_CTRL5.STPMRSEL[1:0] = ó01ô̆ ₮ ҹ1.5V̆

PWR_CTRL.PDRS[1:0]ҹó11ô̂PDR 1.2Ṽ̕ PWR_CTRL5.STPMRSEL[1:0] = ó11ô̆

₮ 1.2V̆PWR_CTRL.PDRS[1:0]ҹó10ô̂PDR 1.0ṼȂ 

FLASHᵬ̆↕ ῀STOP ⌠ Ữ Ȃ 

APB ̆↕ ῀STOP ⌠APB Ȃ 

STOP Ҋ̆ ᶏץ Ҋץ ̔ 
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Â ̂IWDG̃̔ ѿ ꜚ ѿ ᵬ̆ ⌠֟ ѿҩ ᵝȂ 

Â RTC ̔ ץ RCC_LSCTRL.RTCEN Ȃ 

Â TIM6/PVD Ȃ 

Â ῤ RC ̂LSI RC̃ ̔ ץ RCC_LSCTRL.LSIENȂ 

῀STOP ADC̆ץ ᾧҌ ⱳ Ȃ 

̔ ῀Ả ӊ╠ ̆↕ ᾢ ℗ ⌠ HSĬ

RCC_CTRL.HSEENβȂ ↕̆ ῀Ả ̆RCC_CTRL.HSEENβḠ ᶏ ̆ ғ

̂ ̃̆↕ ῃ ̂CSS̃ⱳ ץ̆ ᴋᵥ ̆ ᾧ ῀Ả

₮ ҹȂ 

 ₮STOP  

Ҭ Ԋᴆ  STOP ̆  HSI RC ᵬҹ ף̆ ׆ ᵝ Ȃ ԍ

 STOP Ҋ ԍᵞⱳ ̆ ᴪ ꜚ Ȃ ̆ ץ ῀ STOP╠

PWR_CTRL4.FLASHWKUP = 1̆ץ FLASH Ȃ 

 PD  

PD̂ Power Dowñ ԍCortexÈ-M0 ̆ ץ ᵞ ⱳ Ȃ Ҋ̆CPUȁ

ȁ ȁHSE/HSI/PLL/LSI ῏ Ȃ NRST/PA0/ PA2̆ №IO

₮ Ȃ 

 ῀PD  

῀PD ╠̆ SCB_SCR.SLEEPDEEP = 1PWR_CTRL.PDSTP = 1Ȃ 

FLAH ᵬ ̆↕ ῀PD ̆ ⌠ ῤ Ȃ 

APB ̆↕ ῀PD ̆ ⌠APB Ȃ 

 ₮PD  

ᵝ̂NRST ̃ȁWKUP ҉ Ҋ Ԋᴆ ̆MCU ₮PD Ȃ

PD׆ ᵝȂ 

PD׆ Ҭ ף̆ ԍ ᵝ ̂ Bootȁ ᵝ ̃Ȃ 

 Debug 

’Ҋ̆ ᶏ MCU ԍ SLEEPȁSTOPPD ̆↕ᴪҡ

Ȃ ԍCortexÈ-M0ῤ ԅ Ȃ 

ᵖ ̆ DBG_CTRL Ҭ ѿ֓ ᵝ̆ ᶏ ᶏ STOPPD ̆Ӟ ץ ᴆ

Ȃ ԅ ֓ ᵝ̆ HSIҌᴪ ῏ Ȃ 

 ᵞⱳ  

ᵞⱳ Ҋ ̆ Ḡῤ FCLK ̆ҹῤ ᶫ Ȃ ץ ΐᵣ ᵬ

ᵞⱳ Ҋ MCÛ Ḡ ᵞⱳ Ҋ FCLK ₮̃Ȃΐᵣ ᵬ ⱳ 3.4.9
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DBG_CTRL.PDDBG_CTRL.STOPȂ 

   

ԅ ᵞⱳ ̆ № ҊẢ ᵬ̂ TIM1ȁTIM2ȁTIM3ȁTIM4ȁTIM5ȁ

TIM6ȁI2C1ȁI2C2ȁCANȁIWDGȁWWDG ̃Ȃΐᵣ ᵬ 3.4.9 DBG_CTRL

ῒזᵝ Ȃ 

 PWR  

  

 3-3 PWR Ἕ ᵝṿ 

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

PWR_CTRL 

Reserved 

P
V

D
IT

E
N

 

P
V

D
F

IL
E

N
 

PVDCNT[7:0] 

R
e
s
e
rv

e
d 

N
R

S
T

P
O

L 

P
D

R
S

[1
:0

] 

PLS[3:0] 

P
V

D
E

N
 

C
L

R
D

B
G

P
D

F 

C
L

R
W

K
U

P
F 

P
D

S
T

P 

IW
D

G
R

S
T

E
N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 1 

004h 

PWR_CTRLSTS 

Reserved 
W

K
U

P
P

O
L 

R
e
s
e
rv

e
d 

W
K

U
P

1
E

N
 

W
K

U
P

0
E

N
 

Reserved  P
V

D
O

 

D
B

G
P

D
F

 

W
K

U
P

F
 

Reset Value 1 0 0 0 0 0 

008h 

PWR_CTRL2 LVRKEY 

Reserved L
V

R
O

 

Reserved L
V

R
L

S
 

L
V

R
E

N
 

L
V

R
R

S
T

E
N
 

L
V

R
F

IL
E

N
 

L
V

R
C

N
T

 
Reset Value 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

014h 

PWR_CTRL3 

Reserved 

N
R

S
T

F
IL

E
N
 

NRSTCNT 

Reserved 

P
D

R
S

E
L

E
N 

R
e
s
e
rv

e
d 

L
S

IE
N

 

Reserved 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

020h 

PWR_CTRL4 

Reserved R
U

N
F
 

S
T

B
F

L
H

 

F
L

H
W

K
U

P
 

Reset Value 0 0 0 

024h 

PWR_CTRL5 

Reserved 

S
T

P
M

R
S

E
L

[1
:0

] 

R
e
s
e
rv

e
d 

Reset Value 0 1 

028h 

PWR_CTRL6 

Reserved 

S
T

P
M

R
E

N
[1

:0
] 

R
e
s
e
rv

e
d 

Reset Value 0 0 

030h DBG_CTRL Reserved 

T
IM

2
S

T
P
 

T
IM

4
S

T
P
 

T
IM

6
S

T
P
 

T
IM

5
S

T
P
 

I2
C

2
T

IM
O

U
T
 

I2
C

1
T

IM
O

U
T
 

C
A

N
S

T
P 

R
e
s
e
rv

e
d

  

T
IM

3
S

T
P
 

R
e
s
e
rv

e
d 

T
IM

1
S

T
P
 

W
W

D
G

S
T

P 

IW
D

G
S

T
P 

Reserved  P
D

 

S
T

O
P 

S
L

E
E

P 
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Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 └ ̂PWR_CTRL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0621 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved PVDITEN 
PVDFIL 

EN 
PVDCNT[7:0] 

      rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved NRSTPOL PDRS[1:0] PLS[3:0] PVDEN 
CLRDBG

PDF 

CLRWKU

PF 
PDSTP 

IWDGRST

EN 

    rw rw rw rw w w rw rw 

 

ᵝ    

31:26 Reserved  Ḡ ̆ Ḡ ᵝṿ 

25 PVDITEN PVDҬ ᶏ Ȃ 

0̔ PVDҬ Ȃ 

1̔ ᶏ PVDҬ Ȃ 

24 PVDFILEN PVD ᶏ Ȃ 

0̔ PVD Ȃ 

1̔ ᶏ PVD Ȃ 

23:16 PVDCNT[7:0] PVD └ ṿȂ 

0x00̔Ҍ  

é. 

0xFF̔  

 = ̂1/fLSĨĬ PVDCNTȂ 

16:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11 NRSTPOL NRST Ȃ 

0̔ NRST Ҋ ᵝȂ 

1̔ NRST ҉ ᵝȂ 

10:9 PDRS[1:0] STOP ҊVDDD PDRᵝ Ȃ 

STOP Ҋ ԍ ̆PDRᵝ ᴪ Ȃ 

ᵝ╠̆ ᴆ ᾢ PWR_CTRL3.PDRSELEN = '1'Ȃ 

00̔Ḡ Ȃ 

01̔Ḡ Ȃ 

10̔VDDD PDR ҹ1.0VȂ 

11̔VDDD PDR ҹ1.2VȂ 

POR/PDR ץ ᵝ ᵝȂ 
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ᵝ    

8:5 PLS[3:0] PVD Ȃ 

PVDṿ └ Ҋ̔ 

PWR_CTRL.PLS Voltage 

0000 Ḡ  

0001 2.0V 

0010 2.2V 

0011 2.4V 

0100 2.6V 

0101 2.8V 

0110 3.0V 

0111 3.2V 

1000 3.4V 

1001 3.6V 

1010 3.8V 

1011 4.0V 

1100 4.2V 

1101 4.4V 

1110 4.6V 

1111 4.8V 
 

4 PVDEN PVDᶏ └.ᴆ └ 

0: PVD 

1: ᶏ PVD 

3 CLRDBGPDF DBGPD Ȃ 

ҹ0. 

0:  

1: PWR_CTRLSTS.DBGPDFᵝ.̂Ώ̃ 

2 CLRWKUPF Ȃ 

ҹ0. 

0:  

1: ңҩ PWR_CTRLSTS.WKUPFᵝ.̂Ώ̃ 

1 PDSTP STOP/PD Ȃ 

0: CPU₮DEEPSLEEPҹô1ó̆ ῀STOP ̕ 

1: CPU₮DEEPSLEEPҹô1ó̆ ῀PD ̕ 

0 IWDGRSTEN IWDGᵝᶏ Ȃ 

0: IWDGᵝ Ҍᴪ֟ ᵝ̕ 

1: IWDGᵝ ᴪ֟ ᵝȂ 

 └ ̂PWR_CTRLSTS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0800 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
WKUP 

POL 
Reserved 

WKUP1 

EN 

WKUP0 

EN 
Reserved PVDO DBGPDF WKUPF 

    rw  rw rw      r r r 

 

ᵝ    

31:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11 WKUPPOL PA0/PA2 Ȃ 

ᶏ ҉ Ҋ PD Ȃ Ḡ ṿӊ╠ Ȃ 

0̔ Ҋ  

1̔ ҉  

10 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

9 WKUP1EN WKUP PA2ᶏ Ȃ 

ᴆ ץ ᵝȂ 

0̔ WKUP ԍ I/OȂWKUP ҉ ԊᴆҌᴪ ᴆ׆PD Ȃ 

1̔ WKUP ԍ׆PD Ȃ 

̔ ᵝֽ VDDD POR/PDRᵝ ᵝȂ 

8 WKUP0EN WKUP PA0ᶏ Ȃ 

ᴆ ץ ᵝȂ 

0̔ WKUP ԍ I/OȂWKUP ҉ ԊᴆҌᴪ ᴆ׆PD Ȃ 

1̔ WKUP ԍ׆PD Ȃ 

̔ ᵝֽ VDDD POR/PDRᵝ ᵝȂ 

7:3 Reserved  Ḡ ̆ Ḡ ᵝṿȂ 

2 PVDO PVD₮Ȃ 

ᴆ ᵝȂֽ PWR_CTRL.PVDEN = 1Ȃ 

0̔ VDD/VDDAԍᶏ PWR_CTRL.PLS[3:0]PVDṿ 

1̔ VDD/VDDAᵞԍᶏ PWR_CTRL.PLS[3:0]PVDṿ 

1 DBGPDF DBGPD ᵝȂ 

῀DBGPD ̆ ᴆ ᵝ ҹ'1'; 

ᴆ PWR_CTRL.CLRDBGPDF Ώô1ó̆ ᴆ ᵝ ̕ 

VDDD POR/PDRץ ᵝ ᵝȂ 

0: Ҍ ῀DBGPD   

1: ῀DBGPD  
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ᵝ    

0 WKUPF DBGPD ᵝȂ 

ᵝ WKUP DBGPD ᴆ ; 

ᴆ PWR_CTRL.CLRWKUPFΏô1ó̆ ᴆ ᵝ ̕ 

VDDD POR/PDRץ ᵝ ᵝȂ 

0: WKUPҌ ԊᴆȂ  

1: WKUP ԅ ԊᴆȂ 

 └ 2̂ PWR_CTRL2̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LVRKEY Reserved 

rw         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LVRO LVRLS LVREN 
LVRRST 

EN 

LVRFIL 

EN 
LVRCNT 

r rw rw rw rw rw 

 

ᵝ    

31:24 LVRKEY LVR keyȂ 

ΏA5̆CTRL2 ᵝ[15:0] Ώ 

23:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15 LVRO LVR₮Ȃ 

ֽ PWR_CTRL2.LVREN = 1Ȃ 

0̔ VDD ԍᶏ PWR_CTRL2.LVRLS[3:0] LVRṿȂ 

1̔ VDDγ ԍᶏ PWR_CTRL2.LVRLS[3:0]LVRṿȂ 

14:11 LVRLS LVR Ȃ 

LVRṿ └ Ҋ̔ 

PWR_CTRL2.LVRLS Voltage 

0000 Ḡ  

0001 2.0V 

0010 2.2V 

0011 2.4V 

0100 2.6V 

0101 2.8V 

0110 3.0V 

0111 3.2V 

1000 3.4V 

1001 3.6V 
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ᵝ    

1010 3.8V 

1011 4.0V 

1100 4.2V 

1101 4.4V 

1110 4.6V 

1111 4.8V 
 

10 LVREN LVRᶏ Ȃ 

0̔ LVRȂ 

1̔ ᶏ LVRȂ 

9 LVRRSTEN LVRᵝᶏ Ȃ 

0̔ LVRᵝȂ 

1̔ ᶏ LVRᵝȂ 

8 LVRFILEN LVR ᶏ Ȃ 

0̔ LVR Ȃ 

1̔ ᶏ LVR Ȃ 

7:0 LVRCNT LVR └ ṿȂ 

0x00̔Ҍ  

é. 

0xFF̔  

 = ̂1/fLSĨĬ LVRCNTȂ 

 └ 3̂ PWR_CTRL3̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 037F 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
NRSTFIL

EN 
NRSTCNT 

    rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
PDRSEL 

EN 
Reserved LSIEN Reserved 

      rw  rw        

 

ᵝ    

31:28 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

27 NRSTFILEN NRST ᶏ  

0̔ Ҍᶏ  

1̔ ᶏ  

̔STOP Ҋ ῏ ̆ NRST ᴪ ᵝ ̆

STOP╠῏ NRST ̆ ₮STOPῬ NRST Ȃ 

26:16 NRSTCNT NRST └ ṿ 
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ᵝ    

0x000̔Ҍ  

é. 

0x7FF̔  

 = ̂1/fSYSCLK̃Ĭ NRSTCNTȂ 

15:10 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

9 PDRSELEN STOP ҊPDRᵝ ᶏ  

0̔ PDRᵝ ҹ1.2VȂ 

1̔ PDRᵝ ̆ ᵝҹPWR_CTRL.PDRS[1:0]Ȃ 

8 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

7 LSIEN └PWRᶏ LSIȂ 

0̔ ῀STOP ̆ ᴆ ꜚ῏ LSI Ȃ 

1̔ ῀STOP ̆ ᴆḠ LSI Ȃ 

6:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 └ 4̂ PWR_CTRL4̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ΏḠ Ȃ ᴆ Ώ ᵬ╠̆ ᾢ Ώ῀ 0x0175_3603Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved RUNF STBFLH 
FLHWK 

UP 

             r rw rw 

 

ᵝ    

31:3 Reserved  Ḡ ̆ Ḡ ᵝṿȂ 

2 RUNF RUN Ȃ 

0̔ Ҍ ԍRUN  

0̔ ԍRUN  

1 STBFLH FLASH ᶏ  

RUN Ҋ̆ ᵝ ᴆ ᵝ ̆Ӟ ץ STOPPD Ҋ ᴆ

Ȃ 

0̔ FLASH Ḡ  

1̔ FLASH͂  

0 FLHWKUP ᶏ Flash  

STOP׆ :0 ₮ ̆ᶏ Flash ̕ 

STOP׆ :1 ₮ ̆ᶏ Flash Ȃ 
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ᵝ    

̔ ΎȂ 

 └ 5̂ PWR_CTRL5̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0004 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved STPMRSEL[1:0] Reserved 

            rw   

 

ᵝ    

31:4 Reserved  Ḡ ̆ Ḡ ᵝṿȂ 

3:2 STPMRSEL[1:0] STOP Ҋ ₮ Ȃ 

ᵝ╠̆ ᴆ ᾢ PWR_CTRL6.STPMREN = '11'Ȃ 

00̔Ḡ Ȃ 

01̔ ₮ ҹ1.5VȂ 

10̔Ḡ Ȃ 

11̔ ₮ ҹ1.2VȂ 

POR/PDR ץ ᵝ ᵝȂ 

1:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 └ 6̂ PWR_CTRL6̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0004 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved STPMREN[1:0] Reserved 

            rw   
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ᵝ    

31:4 Reserved  Ḡ ̆ Ḡ ᵝṿȂ 

3:2 STPMREN[1:0] STOP Ҋ ₮ ᶏ Ȃ 

00̔ ₮ ҹ1.5VȂ 

01̔Ḡ Ȃ 

10̔Ḡ Ȃ 

11̔ ₮ ̆ ᵝҹPWR_CTRL5.STPMRSELȂ 

VDDD POR/PDR ץ ᵝ ᵝȂ 

1:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 └ ̂DBG_CTRL̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

POR/PDR ץ ᵝ Ȃ ҉ᴏ ̆ ᴆ Ώץ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved TIM2STP TIM4STP TIM6STP TIM5STP 
I2C2 

TIMOUT 

           rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I2C1 

TIMOUT 
CANSTP Reserved TIM3STP Reserved TIM1STP 

WWDG 

STP 

IWDG 

STP 
Reserved PD STOP SLEEP 

rw rw  rw  rw rw rw      rw rw rw 

 

ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

20 TIM2STP ῤ ῀ TIM2Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ Ҭ ׅ ᵬ̕ 

1̔ Ҭ Ả ᵬȂ 

19 TIM4STP ῤ ῀ TIM4Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ Ҭ ׅ ᵬ̕ 

1̔ Ҭ Ả ᵬȂ 

18 TIM6STP ῤ ῀ TIM6Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ Ҭ ׅ ᵬ̕ 

1̔ Ҭ Ả ᵬȂ 

17 TIM5STP ῤ ῀ TIM5Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ Ҭ ׅ ᵬ̕ 

1̔ Ҭ Ả ᵬȂ 
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ᵝ    

16 I2C2TIMOUT ῤ ῀ I2C2 SMBUS Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ SMBUS ׅ ᵬ̕ 

1̔ SMBUS Ả ᵬȂ 

15 I2C1TIMOUT ῤ ῀ I2C1 SMBUS Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ SMBUS ׅ ᵬ̕ 

1̔ SMBUS Ả ᵬȂ 

14 CANSTP ῤ ῀ CANẢ ᵬȂ 

ᴆ 1 Ȃ 

0̔ CANׅ ᵬ̕ 

1̔ CANẢ ᵬȂ 

13 Reserved  Ḡ ̆ Ḡ ᵝṿȂ 

12 TIM3STP ῤ ῀ TIM3Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ Ҭ ׅ ᵬ̕ 

1̔ Ҭ Ả ᵬȂ 

11 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

10 TIM1STP ῤ ῀ TIM1Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ Ҭ ׅ ᵬ̕ 

1̔ Ҭ Ả ᵬȂ 

9 WWDGSTP ῤ ῀ Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ ׅ ᵬ̕ 

1̔ Ả ᵬȂ 

8 IWDGSTP ῤ ῀ Ả ᵬȂ 

ᴆ 1 Ȃ 

0̔ ׅ ᵬ̕ 

1̔ Ả ᵬȂ 

7:3 Reserved  Ḡ ̆ Ḡ ᵝṿȂ 

2 PD PD └Ȃ 

ᴆ 1 Ȃ 

0̔ ̂FCLK̓̆͂ HCLK̓͂̃ ῀PD ̆ ҩ № Ȃ׆ ᴆ

̆ ₮PD ҍ҉ ᵝ ѿ Ȃ 

1̔ ̂FCLK̆ HCLK̃ ῀PD ̆ №ҌҊ ̆FCLK ῤ

RC ᶫ Ȃ ̆ └ ֟ ᵝ ₮DBGPD ̆

ᵝ ѿ Ȃ 
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ᵝ    

1 STOP STOP Ȃ 

ᴆ 1 Ȃ 

0̔ ̂FCLK̓̆͂ HCLK̓͂̃ ῀STOP ̆ └ ѿ℗ ̂

HCLKFCLK̃Ȃ STOP׆ ₮ ̆ ᵝӊ ѿ ̂ └

8MHzῤ RC ̂HSĨ ᶫ ̃Ȃ ̆ ᴆ └

ꜚPLL̆ Ȃ 

1̔ ̂FCLK̆ HCLK̃ ῀DBGSTOP̆ FCLK ῤ RC

ᶫȂ ₮DBGSTOP ̆ ᴆ ꜚPLL̆ ̂ҍ

ᵝҹ0 ᵬѿ ̃Ȃ 

0 SLEEP SLEEPȂ 

ᴆ 1 Ȃ 

0̔ ̂FCLK̆ HCLK̓͂̃ SLEEP ̆FCLK ᾢ ᶫ̆

HCLK↕῏ Ȃ ԍSLEEPҌᴪ ᵝ ̆ SLEEP׆

₮ ̆ ᴆҌ Ȃ 

1̔ ̂FCLK̆ HCLK̃ DBG_LEEP̆FCLKHCLK ᾢ

ᶫȂ 
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4 ᵝ └(RCC) 

 ᵝ └ ᾝ 

N32A052ץҊң ᵝ ̔ 

 ̧ ᵝ 

 ̧ ᵝ 

 ᵝ 

ҊԊᴆҬӊѿץ ̆֟ ᵝ̔ 

Â ҉ / ᵝ̂POR/PDRβ̃  

Â ׆PD Ҭ  

ᵝ ᵝ Ȃ̂ 3-1 ̃ 

ᵝ ᵬ ԍNRST ̆ ᵝ ҬḠ ᵞ Ȃ ᵝ῀ 0x0000_0004Ȃ

̆ 6-1 Ȃ 

 ᵝ 

Ҋץ , ᵝ ᵝ ױ ᵝ Ȃ 

Â RCC_CTRL.HSEBP 

Â RCC_CTRL.HSITRIM 

Â RCC_LSCTRL.LSITRIM 

Â RCC_EMCCTRL 

Â RCC_CTRLSTS 

Â PWR_CTRL3.NRSTFILEN 

Â PWR_CTRL3.NRSTCNT 

Â PWR_CTRL.PDRS 

Â PWR_CTRL.NRSTPOL 

Â PWR_CTRLSTS.WKUPPOL 

Â PWR_CTRLSTS.WKUP1EN 

Â PWR_CTRLSTS.WKUP0EN 

Â PWR_CTRLSTS.DBGPDF 

Â PWR_CTRLSTS.WKUPF 

Â PWR_CTRL5.STBMRSEL 
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Â PWR_CTRL6.STBMREN 

Â DBG_CTRL 

Â RTC_DATE 

Â RTC_TSH 

Â RTC_SUBS  

Â RTC_INITSTS 

ҊԊᴆӊѿץ ᴪ֟ ᵝ̔ 

 ̧ NRST ҉ ᵞ ̂ ᵝ̃ 

 ̧ ̂WWDG ᵝ̃ 

 ̧ ̂IWDGᵝ̃ 

 ̧ ᴆ ᵝ̂SW ᵝ̃ 

 ̧ ᵞⱳ ᵝ 

 ̧ MMUḠ ᵝ 

 ̧ LVRᵝ 

 ̧ RAM Ẽ ₮ ᵝ 

 ̧ EMC ᵝ 

 ̧ M0ῤ ᵝ 

ץ └/ (RCC_CTRLSTS)Ҭ ᵝ ≢ ᵝ Ȃ 

 ᴆ ᵝ 

ץ CortexÈ-M0 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ֟ ᴆ ᵝȂ ῏

Ḥ ̆ CortexÈ-M0 ΎȂ 

 ᵞⱳ ᵝ 

ץ Ҋץ ֟ ᵞⱳ ᵝ̔ 

Â ῀PD ֟ ᵞⱳ ᵝ̔ Ҭ nRST_PDᵝ 1 ᶏ ᵝȂ

̆ ᶏ ԅ ῀PD ̆ ᵝ Ҍ ῀PD Ȃ 

Â ῀ STOP ֟ ᵞⱳ ᵝ̔ Ҭ nRST_STOPᵝ 1 ᶏ

ᵝȂ ̆ ᶏ ԅ ῀STOP ̆ ᵝ Ҍ ῀STOP Ȃ 

ᶫ ᵝḤ ᴪ NRST ҉ ₮Ȃ ‖ Ḡ ҩ ᵝ ̂ ῤ ̃ ᵝ

‖ 20ɛsȂ ԍ ᵝ̆ NRST ҹᵞ ᴪ֟ ᵝ ‖Ȃ 

Ҋ ԅ ᵝ ̔ 
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4-1 ᵝ  

 

 └ ᾝ 

ᶏץ Ҍ ꜚ (SYSCLK)̔ 

Â HSI  

Â HSE  

Â PLL  

Â LSI  

̔ ̆ Ҭ HSIҹ8M ῤ ̆HSI24Mֽ ԍ ADCᶫ Ȃ 

ҩ ץ Ҍ ᶏ ῏ ץ̆ ᴨ ⱳ Ȃ 

ҩ № ԍ AHBȁ APB(APB2)ᵞ APB(APB1)ȂAHB ҹ 64MHz̆

APB2 ҹ64MHz̆APB1 ҹ32MHzȂ 

Ҋץ ’̆ ԍ (AHBȁAPB2ȁAPB1)̔  

Â RCC_CFG2.ADCCLKSEL̆ Ҋ ’ӊѿᵬҹADC ᵬ ̔ 

É HSI 24M 

É PLL  

É AHB ̂HCLK̃ 

Â RCC_CFG2.ADC1MSEL̆ Ҋ ’ӊѿᵬҹADC1M ̔ 

VDD

Schmit Filter

NRST

Pulse 

Generator

(min 20us)

IWDG reset

LVR  reset

EMC  reset

SW reset

Low power 

management reset

System Reset

WWDG reset

RAM parity error  reset

MMU  protection reset

M0 lockup reset
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É HSI  

É HSE  

Â RCC_CFG2.LCDCLKSEL̆ Ҋ ’ӊѿᵬҹLCD ̔ 

É HSI 8№  

É HSE 16№  

Â RCC_CFG2.TIM1CLKSEL̆ Ҋ ’ӊѿᵬҹTIM1ᵬ ̔ 

É APB2 ̂PCLK2̃ 

É syclk  

Â RCC_CFG2.TIM6CLKSEL̆ Ҋ ’ӊѿᵬҹTIM6ᵬ ̔ 

É APB1 ̂PCLK1̃ 

É LSI  

̔ ҹ PCLK ̆ ᴆ Ҋץ 2 ’ ꜚ ̔ 

Õ APB № 1̆ ҍAPB  

Õ APB № Ҍ 1̆ APB 2Ṑ 

Â IWDG beeper ҹLSI  

Â Flash Ữ HSI  

Â SysTick └ҍ ̆ Ҋ ң ’ӊѿᵬҹ SysTick ̔ 

É AHB ̂HCLK̃ῇ№  

É AHB ̂HCLK̃ 

FCLKCortexÈ-M0 Ȃ ARM CortexÈ-M0 ΎȂȂ 
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4-2   

PLLSRC

HSE

PLL

ADC 1M

Prescaler

/1/2/ŀ/32

SYSCLK

64MHz

MAX

HCLK

ADC HCLK 

prescaler

/1/2/ň/32

ADC_PLLCLK

ADC_HCLK

ADCCLKSEL

ADC1MSEL

HSI

HSE

    FLASH_CLK

    to Flash programming

ADC1M_CLK 

ADC_CLK 

FCLK

CPU

AHB BUS

HCLK

/8 SysTick

SAC_CLK

DMA_CLK/CRC_CLK

APB1

Prescaler

/1/2/4/8/16

32MHz MAX PCLK1 to 

APB1 peripherals

64MHz MAX PCLK2 to 

APB2 peripherals

If (APB1 Prescaler = 1) x1

else x2

TIM2/3/4/5_CLK

TIM1_CLK

RTCSEL

RTC_CLK

IWDG_CLK

BEEPER_CLK

LSI

HSE

PLL MCOPRES

Prescaler

/2/3/4/.../15

SYSCLK

HSE

HSI

MCO

PLLCLK

Clock Tree

MCO

OSC_IN

OSC_OUT

Legend:

HSE = High-speed external clock signal

HSI = High-speed internal clock signal

LSI = Low-speed internal clock signal

TIM1CLKSEL

SCLKSW

CLKSSEN

HSE OSC

8~16MHz

HSI RC

8MHz

LSI RC

32KHz

/128

PLLMULFCT

PLL

AHB

Prescaler

/1/2/ŀ/512

ADC PLL 

prescaler

/1/2/ň/256

APB2

Prescaler

/1/2/4/8/16

If (APB2 Prescaler = 1) x1

else x2

SYSCLKLSI

PLLPRE&

PLLOUTDIV

LSI

HSI

HSI RC

24MHz

TIM6_CLK

TIM6CLKSEL

LSI

HSI /128

LCD_CLK

LCDCLKSEL

HSI

HSE

ADC_HSI24M

/8

/16

 

1. ҹ64MHzȂ 

2. ̓͂ῤ Ḥ ̆ ֟ ΎҬ ñ ò №Ȃ 

 HSE  

Ḥ ̂HSẼ ץ Ҋңҩץ ֟ ̔ 

 ̧ HSE ᵣ/  
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 ̧ HSE ( PD14 ῀) 

HSE ᵣ Ҋ̆RCC_CTRL.HSEEN ҹ 1̆ RCC_CTRL.HSEEN=0ᴪ῏

HSEȂ 

ҹԅ⁞ ₮ ꜚ ̆ ᵣ/

Ȃ ṿ Ȃ 

4-3 HSE  

 

 (HSE ) 

Ҋ̆ ᶫ Ȃ 16MHzȂ ץ

RCC_CTRL.HSEBPRCC_CTRL.HSEENᵝ Ȃ PD14ᵬ Ḥ ̂ ȁ

ҹ50%҈ ̃ ̆ ⌠OSC_IN̆ OSC_OUT (Hi-Z)Ȃ 4-3Ȃ 

 ᵣ/ (HSEr ) 

8~16MHz ΐ ҹ ֟ ‰ Һ ᴨלȂ ῏ ᴆ 4-3 Ȃ Ḥ

̆ Ύ №Ȃ 

RCC_CTRL.HSERDFᵝ Ȃ ꜚ ̆ ⌠ ᵝ ᴆ ̆ ᴪ Ȃ

Ҭ (RCC_CLKINT)Ҭᶏ ᵝ̆↕ ֟ץ Ҭ Ȃ 

RCC_CTRL.HSEENᵝ ץ ῏ HSE Ȃ 

Ҭ RCC_CTRL.HSEBP ̆↕ ᶏ RCC_CTRL.HSEENӊ╠ Ȃ 

 HSI  

HSÎ ῤ ̃ Ḥ ῤ 8MHz RC ֟ ̆ ᵬҹ PLL῀ȂHSI RC

ᴋᵥ ᶫ Ȃ ꜚ HSEᵣ Ȃ ̆ ᶏ ‰

ׅ Ȃ 

└ ‗ ԅҌ RC ᴪҌ ̆ ҹָӇ ҩ HSI ₮ ╠

‰⌠1%̂ 25̃ Ȃ 

ԍ ᴪ ⌠ ̆ Ӟᴪ RC Ȃ ᶏץ

RCC_CTRL.HSITRIM[4:0]ᵝ HSI Ȃ 

RCC_CTRL.HSIRDFᵝ HSI RC Ȃ ꜚ ̆ ⌠ ᵝ ᴆ ̆HSI RC₮

External Clock

OSC_OUT

(HiZ)

External Clock Source

OSC_OUTOSC_IN

Crystal

C1 C2

Crystal/Ceramic Resonators
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ᴪ Ȃ ץ RCC_CTRL.HSIENᵝ ῏ HSI Ȃ 

 HSE ₮ ̆HSI ᵬҹץ Ȃ 4.2.7ῃ (CLKSS). 

 PLL  

ῤ  PLL ԍṐ  HSI RC ₮  HSE r ₮ Ȃ 4-4ȂPLL ̂  HSI  

HSE ᵬҹ PLL ῀ ̆ ӗ ̆ № ₮№ ̃ ӊ╠ Ȃѿ  PLL 

̆ ֓ Ȃ ᶏץ  RCC_CTRL  RCC_CFG Ҭ └ᵝ  PLLȂ 

℗  PLL ῀ ̂ ᵝRCC_CFG.PLLSRC̃̆ Ῥ

῏ Ȃ 

Ҭ Ҭᶏ ԅ PLL Ҭ ̆↕ ץ  PLL ֟ Ҭ Ȃ 

῀ ҹFIN̆ FIN 4MHz~16MHzῤ̆FIN/N 4MHz~16MHz ῤȂ 

Ҍᶏ PLL ̔ ₮ ҹFOUT = FIN*M/N̆FOUT 48MHz~72MHzῤ̕ᶏ PLL ̔

FOUT = FIN/N̆FOUT 4MHz~16MHzῤȂ 

FOUT №ץ ₮̆ ᴆץ ᾧ SYSCLK 64MHzȂ 

̆ ץ RCC_CTRL.PLLBPPLLṐ ⱳ Ȃ 

4-4 PLL  

 

 LSI  

LSI RC ץ  STOP Ҋҹ IWDG  AWU ᶫ Ȃ LSI ҹ 32KHzȂ ῏ Ḥ ̆

№Ȃ 

ᶏץ  RCC_CTRLSTS.LSIEN ᵝ ῏  LSI ̆RCC_CTRLSTS.LSIRD ᵝ  LSI 

Ȃ ꜚ ̆ Ҍᴪ ̆ ⌠ ᵝ ᴆ Ȃ Ҭ  (RCC_CLKINT) 

Ҭᶏ ̆↕ ֟ץ Ҭ Ȃ 

 LSI‰ 

ץ ‰ ễῤ ᵞ LSI ץ̆ RTĈ LSIʟ ̃ȁBeeper

IWDG Ȃ 

LSI‰ Ҋ̔ 

PLLMULFCT

HSI

HSE

PLLPRE PLLOUTDIV

PLLBP

FIN SYSCLKFOUT

/N *M
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1. TIM2̆ 3ҹ ῀ ̕ 

2. TIM2_CTRL1.C3SELᵝҹ 1̆ LSIῤ ⌠TIM2 3̕  

3. TIM2 / 3Ԋᴆ Ҭ LSI ̕ 

4. ₮ LSI ҍ32kHz Ẓ ̆ RCC_LSICTRL.LSITRIM[4:0]̂ ṿ 16̆

720Hz̃  

 (SYSCLK) 

ᵝ ̆ HSI ᵬҹ Ȃ PLL ᵬ ̆HSI

Ả Ȃ 

ֽ ‰ ̂ ꜚ PLL ӊ ̃ ̆ ѿҩ׆ ℗ ⌠ ѿҩ Ȃ

‰ ̆Ҍᴪ ℗ Ȃ 

RCC_CFG.SCLKSW[1:0]ԍ ȂRCC_CTRLRCC_LSCTRLҬ ᵝ ҩ

‰ ̆RCC_CFG ╠ᶏ ҩ ᵬҹ Ȃ 

 ῃ (CLKSS) 

ῃ ץ ᴆ RCC_CTRL.CLKSSENᵝ Ȃѿ ̆ HSE

ꜚ ̆ HSE ῏ Ȃ 

HSE ₮ ̆HSE ꜚ῏ ̆ Ԋᴆ ⌠ ̂TIM1̃ ┤

῀̆ ֟ ῃ Ҭ CLKSSIFᾛ̆ ᴆ ȂCLKSSIFҬ ⌠CortexÈ-M0 NMI

̂Ҍ ̃Ҭ Ȃ 

ѿ CSS ғ HSE ₮ ̆ ᴪ֟ CSSҬ ꜚ֟ NMIȂNMI ̆ ⌠

CSSҬ ᵝ Ȃ ̆ NMI Ҭ RCC_CLKINT.CLKSSICLRᵝ CSS

Ҭ Ȃ 

HSE ᵬ ̂ ̔HSEᵬPLL῀ ̆PLL ᵬ

̃̆ ᴪ ℗ ⌠HSI ̆ ғ HSE Ȃ HSE

̂№ Ҍ№ ̃ᵬҹPLL῀ ̆ Ӈ HSE ̆PLL ῏ Ȃ 

 RTC  

ᵞ └ ̂RCC_LSCTRL̃ RTCSEL[1:0]ᵝ̆RTCCLK ץ HSE/128ȁ

HSI/128LSI ᶫȂ 

  

IWDG ᴆ ᴆ ꜚ̆LSI └ ғҌ ȂLSI ̆

ᶫ IWDGȂ 

 ₮(MCO) 

└ ₮(MCO)ⱳ ᾛ Ḥ ₮⌠ MCO Ȃ 
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GPIO ҹ ⱳ Ȃ ץ Ҋ5ҩץ Ḥ ᵬҹMCO ̔ 

Â SYSCLK 

Â HSI 

Â HSE 

Â LSI 

Â PLL №  

RCC_CFG.MCO[2:0]ᵝ └Ȃ 
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 RCC  

RCC AHB ̆ ҊȂ 

  

4-1 RCC  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

RCC_CTRL 

Reserved 

L
K

U
P

R
S

T
E

N
 

P
L

L
R

D
F
 

P
L

L
E

N
 

P
L

L
O

U
T

E
N

 

P
L

L
B

P
 

H
S

E
R

D
T

M
[1

:0
] 

C
L

K
S

S
E

N
 

H
S

E
B

P 

H
S

E
R

D
F 

H
S

E
E

N
 

Reserved 

HSITRIM[3:0] 

R
e
s
e
rv

e
d 

H
S

I2
4

M
R

D
F 

H
S

IR
D

F 

H
S

IE
N

 

Reset Value 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 1 1 

004h 

RCC_CFG MCOPRES[3:0] MCO[2:0] 

P
L

L
S

R
C
 

P
L

L
O

U
T

D
IV

[1
:0

] 

P
L

L
P

R
E

[1
:0

] 

P
L

L
M

U
L

F
C

T
[3

:0
] 

S
C

L
K

S
T

S
2

[1
:0

] 

A
P

B
2

PR
E

S
[2

:0
] 

A
P

B
1

P
R

E
S

[2
:0

] 

AHBPRES[3:0] 

S
C

L
K

S
T

S 

S
C

L
K

S
W

[2
:0

] 

Reset Value 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 

RCC_CLKINT 

Reserved 

C
L

K
S

S
IC

L
R
 

R
e
s
e
rv

e
d 

R
A

M
P

E
R

R
C

L
R
 

P
L

L
R

D
IC

L
R

 

H
S

E
R

D
IC

L
R
 

H
S

IR
D

IC
L

R
 

R
e
s
e
rv

e
d 

L
S

IR
D

IC
L

R
 

R
e
s
e
rv

e
d 

R
A

M
P

E
R

R
RS

T
E

N
 

R
A

M
P

E
R

R
IE

N
 

P
L

L
R

D
IE

N
 

H
S

E
R

D
IE

N
 

H
S

IR
D

IE
N

 

R
e
s
e
rv

e
d 

L
S

IR
D

IE
N

 

C
L

K
S

S
IF

 

R
e
s
e
rv

e
d 

R
A

M
P

E
R

R
IF

 

P
L

L
R

D
IF

 

H
S

E
R

D
IF

 

H
S

IR
D

IF
 

R
e
s
e
rv

e
d 

L
S

IR
D

IF
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 

RCC_APB2PRST 

Reserved 

T
IM

5
R

S
T
 

T
IM

4
R

S
T
 

T
IM

3
R

S
T
 

U
A

R
T

2
R

S
T 

U
A

R
T

1
R

S
T 

T
IM

2
R

S
T
 

T
IM

1
R

S
T
 

S
P

I3
R

S
T 

S
P

I2
R

S
T 

S
P

I1
R

S
T 

R
e
s
e
rv

e
d 

IO
P

D
R

S
T 

IO
P

C
R

S
T 

IO
P

B
R

S
T 

IO
P

A
R

S
T 

R
e
s
e
rv

e
d 

A
F

IO
R

S
T 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

010h 

RCC_APB1PRST 

Reserved P
W

R
R

S
T 

D
A

C
R

S
T
 

C
A

N
R

S
T
 

R
e
s
e
rv

e
d 

I2
C

2
R

S
T 

I2
C

1
R

S
T 

U
A

R
T

5
R

S
T 

U
A

R
T

4
R

S
T 

U
A

R
T

3
R

S
T 

Reserved 

W
W

D
G

R
S

T 

L
C

D
R

S
T
 

R
e
s
e
rv

e
d 

C
O

M
P

R
S

T 

R
e
s
e
rv

e
d 

B
E

E
P

R
S

T 

T
IM

6
R

S
T
 

Reserved 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 

RCC_AHBPCLK

EN 
Reserved A

D
C

E
N

 

S
A

C
E

N
 

Reserved C
R

C
E

N
 

R
e
s
e
rv

e
d 

F
L

IT
F

E
N

 

R
e
s
e
rv

e
d 

S
R

A
M

E
N

 

R
e
s
e
rv

e
d 

D
M

A
E

N
 

Reset Value 0 0 0 1 1 0 

018h 

RCC_APB2PCLK

EN 
Reserved T

IM
5

E
N

 

T
IM

4
E

N
 

T
IM

3
E

N
 

U
A

R
T

2
E

N
 

U
A

R
T

1
E

N
 

T
IM

2
E

N
 

T
IM

1
E

N
 

S
P

I3
E

N 

S
P

I2
E

N 

S
P

I1
E

N 

R
e
s
e
rv

e
d 

IO
P

D
E

N
 

IO
P

C
E

N
 

IO
P

B
E

N
 

IO
P

A
E

N
 

R
e
s
e
rv

e
d 

A
F

IO
E

N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 

RCC_APB1PCLK

EN 
Reserved P

W
R

E
N
 

D
A

C
E

N
 

C
A

N
E

N
 

R
e
s
e
rv

e
d 

I2
C

2
E

N
 

I2
C

1
E

N
 

U
A

R
T

5
E

N
 

U
A

R
T

4
E

N
 

U
A

R
T

3
E

N
 

Reserved 

W
W

D
G

E
N

 

L
C

D
E

N
 

C
O

M
P

F
IL

T
E

N
 

C
O

M
P

E
N
 

R
e
s
e
rv

e
d 

B
E

E
P

E
N 

T
IM

6
E

N
 

Reserved 

Reset Value 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h 

RCC_LSCTRL 

Reserved R
T

C
R

S
T 

R
T

C
E

N
 

R
T

C
S

E
L

[1
:0

] 

Reserved 

LSITRIM[4:0] 

L
S

IR
D

F
 

L
S

IE
N

 

Reset Value 0 0 0 0 1 0 0 0 0 1 1 

024h RCC_CTRLSTS Reserved 

L
K

U
P

R
S

T
F 

E
M

C
G

B
R

S
T

F 

E
M

C
G

B
N

R
S

T
F 

L
P

W
R

R
S

T
F 

W
W

D
G

R
S

T
F 

IW
D

G
R

S
T

F 

S
F

T
R

S
T

F 

P
O

R
R

S
T

F 

P
IN

R
S

T
F 

M
M

U
R

S
T

F
 

R
A

M
P

E
R

R
R

S
T

F 

R
M

R
S

T
F 



                                                                www.nsingtech.com 

 58 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

Reset Value 0 0 0 0 0 0 0 1 1 0 0 0 

028h 

RCC_AHBPRST 

Reserved A
D

C
R

S
T
 

S
A

C
R

S
T 

Reserved 

Reset Value 0 0 

02Ch 

RCC_CFG2 

T
IM

1
C

L
K

S
E

L
 

T
IM

6
C

L
K

S
E

L
 

R
e
s
e
rv

e
d 

L
C

D
C

L
K

S
E

L
 

A
D

C
C

L
K

S
E

L
[1

:0
] 

Reserved 

ADC1MPRE[4:0] 

A
D

C
1

M
S

E
L
 

R
e
s
e
rv

e
d 

ADCPLLPRES[4:0] 
ADCHPRES 

[3:0] 

Reset Value 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 

030h Reserved 

034h 

RCC_EMCCTRL 

Reserved G
B

R
S

T
3 

G
B

R
S

T
2 

G
B

R
S

T
1 

G
B

R
S

T
0 

G
B

N
R

S
T

3 

G
B

N
R

S
T

2 

G
B

N
R

S
T

1 

G
B

N
R

S
T

0 

Reserved G
B

D
E

T
3 

G
B

D
E

T
2 

G
B

D
E

T
1 

G
B

D
E

T
0 

G
B

N
D

E
T

3 

G
B

N
D

E
T

2 

G
B

N
D

E
T

1 

G
B

N
D

E
T

0 

Reserved 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 └ (RCC_CTRL) 

Ẓ ̔0x00 

ᵝṿ̔0x0080 00X7̆ X ᴋ ṿ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
LKUP 

RSTEN 
PLLRDF PLLEN 

PLLOUT 

EN 
PLLBP HSERDTM[1:0] 

CLKSS 

EN 
HSEBP HSERDF HSEEN 

     rw r rw rw rw rw rw rw r rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved HSITRIM[3:0] Reserved 
HSI24M 

RDF 
HSIRDF HSIEN 

        rw  r r rw 

 

ᵝ    

31:27 Reserved Ḡ ̆ Ḡ ᵝṿ 

26 LKUPRSTEN M0ῤ ᵝᶏ  

0: M0ῤ Ҍ֟ ᵝ 

1: M0ῤ ֟ ᵝ 

25 PLLRDF PLL ᵝ 

PLL ᴆ ᵝ. 

0:PLL  

1:PLL  

24 PLLEN PLLᶏ ᵝ 

ᴆ ᵝ Ȃ ῀STOPPD ̆ ᴆ Ȃ PLLᵬ

̆ ᵝҌ Ȃ 

0̔ PLL 

1̔ ᶏ PLL 

23 PLLOUTEN PLL ₮ᶏ ᵝȂ 

0: ₮  

1: ₮  

22 PLLBP PLL   

0: Fout = Fin*M/N 

1: Fout = Fin/N 

21:20 HSERDTM[1:0]   

00: HSE 0.5ms 

01: HSE 1.0ms  

10: HSE 1.5ms 

11: HSE 2.5ms 

19 CLKSSEN ῃ ᶏ ᵝ 

ᴆ ᵝ Ȃ 

0̔  

1̔ HSE ̆↕ᶏ  
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ᵝ    

18 HSEBP ᶏ ᵝ 

ᴆ ᵝ Ȃ ᵝ HSE Ώ῀Ȃ 

0̔ HSE ⱳ  

1̔ ᶏ HSE ⱳ  

̔ᶏ ᵝ RCC_CTRL.HSEENᵝѿ ᶏ  

17 HSERDF ᵝ 

HSE ᴆ ᵝȂ ᵝ HSEENβ 6ҩHSE Ȃ 

0̔ HSE  

1̔ HSE  

16 HSEEN ᶏ ᵝ 

ᴆ ᵝ Ȃ ῀STOPPD ̆ ᴆ Ȃ HSE

ᵬ ̆ ᵝҌ Ȃ 

0̔ HSE  

1̔ ᶏ HSE  

15:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:4 HSITRIM[3:0] ῤ ‰ṿ 

ᴆΏ῀̆ ץ ‰ῤ HSI RC Ȃ 

ṿҹ 8̆ ҹ24KHzȂ 

ṿ( ) = ╠ṿ ï (HSI  ï 8000K) / (24K)̕ 

̔ HSI tirm ᵝṿ ₮ MCUᴪҌ MCUץ̆ ṿ

ҹ‰Ȃ 

3 Reserved Ḡ ̆ Ḡ ᵝṿ 

2 HSI24MRDF ῤ 24M ᵝ 

24MHSI ᴆ ᵝֽ̆ ԍ ADC ᶫ ȂHSIENβ ̆

ᵝ 6ҩῤ 24MHz Ȃ 

0:HSI  

1:HSI 

1 HSIRDF ῤ 8M ᵝ 

8MHSI ᴆ ᵝȂHSIENβ ̆ ᵝ 6ҩῤ 8MHz

Ȃ 

0:HSI  

1:HSI 

0 HSIEN ῤ ᶏ  

ᴆ ᵝ Ȃ STOPPD׆ HSE ̆ ᴆ

ᵝץ HSI Ȃ HSI ᵬ ̆↕ ᵝҌ ᵝȂ 

0̔ HSI  

1̔ ᶏ HSI  

 (RCC_CFG) 

Ẓ ̔0x04 

ᵝṿ̔0x4000 0000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

MCOPRES[3:0] MCO[2:0] PLLSRC PLLOUTDIV[1:0] PLLPRE[1:0] PLLMULFCT[3:0] 

rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SCLKSTS2[1:0] APB2PRES[2:0] APB1PRES[2:0] AHBPRES[3:0] SCLKSTS SCLKSW[2:0] 

r rw rw rw r rw 

 

ᵝ    

31:28 MCOPRES[3:0] MCO № Ȃ 

ᴆ Ȃ 

0010̔ PLL 2№ ᵬҹMCO  

0011̔ PLL 3№ ᵬҹMCO  

0100̔ PLL 4№ ᵬҹMCO  

0101̔ PLL 5№ ᵬҹMCO  

0110̔ PLL 6№ ᵬҹMCO  

0111̔ PLL 7№ ᵬҹMCO  

1000̔ PLL 8№ ᵬҹMCO  

1001̔ PLL 9№ ᵬҹMCO  

1010̔ PLL 10№ ᵬҹMCO  

1011̔ PLL 11№ ᵬҹMCO  

1100̔ PLL 12№ ᵬҹMCO  

1101̔ PLL 13№ ᵬҹMCO  

1110̔ PLL 14№ ᵬҹMCO  

1111̔ PLL 15№ ᵬҹMCO  

ῒ ṿ̔Ҍᾛ  

27:25 MCO[2:0] MCU ₮ 

ᴆ Ȃ 

000:  

001:LSI 

010:  

011: HSI 

100: HSE 

101: PLL№  

ῒזṿ: Ҍᾛ  

̔  

₮ ꜚ ℗ MCO ᴪ Ȃ 

ᵬҹ ₮ MCO ̆ Ḡ ₮ Ҍ I/O

30MHzȂ 

24 PLLSRC PLL Ȃ 
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ᵝ    

ᴆ ֽ̆ PLL̓͂ Ώ῀ ᵝȂ 

0̔ HSI ᵬҹPLL῀  

1̔ HSE ᵬҹPLL῀  

23:22 PLLOUTDIV[1:0] PLL₮ № ṿ 

ᴆ Ȃ 

00:Ҍ№  

 2ץ:01

 3ץ:10

 4ץ:11

21:20 PLLPRE[1:0] PLL№  

ֽ PLL̓͂ Ώ῀ ᵝȂ 

00:PLL͂  1ץ

01:PLL͂  2ץ

10:PLL͂  3ץ

11:PLL͂  4ץ

19:16 PLLMULFCT[3:0] PLLṐ  

ֽ PLL̓͂ Ώ῀ ᵝȂ 

0000: ӗ3ץ 

0001: ӗ4ץ 

0010: ӗ5ץ 

0011: ӗ6ץ 

éé 

1111: ӗ18ץ 

15:14 SCLKSTS2[1:0] SCLKSTSᵝᶏ  

13:11 APB2PRES[2:0] APB̂APB2̃ № Ȃ 

ᴆ ̆ APB2 PCLK2 № Ȃ Ḡ APB2

Ҍ 64MHzȂ 

0xx̔HCLKҌ№  

100̔HCLK 2№  

101̔HCLK 4№  

110̔HCLK 8№  

111̔HCLK 16№  

10:8 APB1PRES[2:0] ᵞ APB̂APB1̃ № Ȃ 

ᴆ ̆ APB1 PCLK1 № Ȃ Ḡ APB1

Ҍ 32MHzȂ 

0xx̔HCLKҌ№  

100̔HCLK 2№  

101̔HCLK 4№  

110̔HCLK 8№  

111̔HCLK 16№  

7:4 AHBPRES[3:0] AHB № Ȃ 

ᴆ ̆ AHB HCLK № Ȃ 

0xxx̔SYSCLKҌ№  
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ᵝ    

1000̔SYSCLK 2№  

1001̔SYSCLK 4№  

1010̔SYSCLK 8№  

1011̔SYSCLK 16№  

1100̔SYSCLK 64№  

1101̔SYSCLK 128№  

1110̔SYSCLK 256№  

1111̔ SYSCLK 512№  

3 SCLKSTS ℗ ̆ SCLKSTS2ᵝѿ ᶏ  

ᴆ ץ̆ ᶏ ҩ ᵬҹ Ȃ 

000̔HSI ᵬ  

001̔HSE ᵬ  

010̔PLLᵬ  

011̔LSIᵬ  

ῒזṿ̔Ḡ  

2:0 SCLKSW[2:0] ῏ 

ᴆ̆ SYSCLKȂ 

₮STOPPD ̆ HSE ғCLKSSENᶏ ̆

ᴆ ץ └ HSIȂ 

000̔HSI ҹ  

001̔HSE ҹ  

010̔PLL ҹ  

011̔LSI ҹ  

ῒזṿ̔Ḡ  

 Ҭ ̂RCC_CLKINT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
CLKSS 

ICLR 
Reserved 

RAMP 

ERRCLR 

PLLRD 

ICLR 

HSERD 

ICLR 

HSIRD 

ICLR 
Reserved 

LSIRD 

ICLR 

  r      w  w w w w  w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
RAMPER

RRSTEN 

RAMP 

ERRIEN 

PLLRD 

IEN 

HSERD 

IEN 

HSIRD 

IEN 
Reserved 

LSIRD 

IEN 
CLKSSIF Reserved 

RAMP 

ERRIF 
PLLRDIF HSERDIF HSIRDIF Reserved LSIRDIF 

 rw rw rw rw rw  rw r  r r r r  r 

 

ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

23 CLKSSICLR ῃ Ҭ ᵝȂ 

ᴆ 1 CLKSSIFβȂ 
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ᵝ    

0̔ ᵬ  

1̔ CLKSSIFҬ ᵝ 

22 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

21 RAMPERRCLR RAM Ẽ Ҭ ᵝȂ 

ᴆ 1 RAMPERRIFβȂ 

0:Ҍ Ȃ 

1: RAMPERRIF 

20 PLLRDICLR PLL Ҭ ᵝȂ 

ᴆ 1 PLLRDIFβ Ȃ 

0̔ ᵬ  

1̔ PLLRDIFҬ ᵝ 

19 HSERDICLR HSE Ҭ ᵝȂ 

ᴆ 1 HSERDIFβ Ȃ 

0̔ ᶏ  

1̔ HSERDIFҬ ᵝ 

18 HSIRDICLR HSI Ҭ ᵝȂ 

ᴆ 1 HSIRDIFβȂ 

0̔ ᶏ  

1̔ HSIRDIFҬ ᵝ 

17 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

16 LSIRDICLR LSI Ҭ ᵝȂ 

ᴆ 1 LSIRDIFβȂ 

0̔ ᶏ  

1̔ LSIRDIFҬ ᵝ 

15 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

14 RAMPERRRSTEN RAM Ẽ ᵝᶏ Ȃ 

0: RAM Ẽ Ҍ֟ ᵝ 

1: RAM Ẽ ֟ ᵝ 

13 RAMPERRIEN RAM Ẽ Ҭ ᶏ ᵝȂ 

ᴆ 1 ᶏץ̆ ῏ RAM Ẽ Ҭ Ȃ 

0:̓͂ RAM Ẽ Ҭ  

1:ᶏ RAM Ẽ Ҭ  

12 PLLRDIEN PLL Ҭ ᶏ ᵝȂ 

ᴆ 1 ᶏץ̆ ῏ PLL Ҭ Ȃ 

0̔ ῏ PLL Ҭ  

1̔ ᶏ PLL Ҭ  

11 HSERDIEN HSE Ҭ ᶏ ᵝȂ 

ᴆ 1 ᶏץ̆ ῏ HSE Ҭ Ȃ 

0̔ ῏ HSE Ҭ  

1̔ ᶏ HSE Ҭ  

10 HSIRDIEN HSI Ҭ ᶏ ᵝȂ 

ᴆ 1 ᶏץ̆ ῏ HSI Ҭ Ȃ 

0̔ ῏ HSI Ҭ  
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ᵝ    

1̔ ᶏ HSI Ҭ  

9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

8 LSIRDIEN LSI Ҭ ᶏ ᵝȂ 

ᴆ 1 ᶏץ̆ ῏ LSI Ҭ Ȃ 

0̔ ῏ LSI Ҭ  

1̔ ᶏ LSI Ҭ  

7 CLKSSIF ῃ Ҭ ᵝȂ 

HSE ₮ ̆ ᴆ 1Ȃ 

0̔ HSE ῃ Ҭ  

1̔ HSE ԅ ῃ Ҭ  

6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5 RAMPERRIF RAM Ẽ Ҭ ᵝȂ 

RAMPERRIEN1ғ RAM Ẽ ̆ ᴆᴪ ᵝ 1Ȃ 

ᵝ ᴆ RAMPERRCLRᵝ 1 Ȃ 

1: RAMCẼ  

0: RAMCẼ  

4 PLLRDIF PLL Ҭ ᵝȂ 

PLLRDIEN1ғPLL ̆ ᴆᴪ ᵝ 1Ȃ 

ᵝ ᴆ PLLRDICLRᵝ 1 Ȃ 

0̔ PLL҉ ֟ Ҭ  

1̔ PLL҉ ֟ ԅ Ҭ  

3 HSERDIF HSE Ҭ ᵝȂ 

HSERDIEN1ғ ̆ ᴆᴪ ᵝ 1Ȃ 

ᵝ ᴆ HSERDICLRᵝ 1 Ȃ 

0̔ HSE ֟ Ҭ  

1̔ HSE ֟ ԅ Ҭ  

2 HSIRDIF HSI Ҭ ᵝȂ 

HSIRDIEN1ғῤ ̆ ᴆᴪ ᵝ 1Ȃ 

ᵝ ᴆ HSERDICLRᵝ 1 Ȃ 

0̔ HSI ֟ Ҭ  

1̔ HSI ֟ ԅ Ҭ  

1 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

0 LSIRDIF LSI Ҭ ᵝȂ 

LSIRDIEN1ғῤ ᵞ ̆ ᴆᴪ ᵝ 1Ȃ 

ᵝ ᴆ LSIRDICLRᵝ 1 Ȃ 

0̔ LSI ֟ Ҭ  

1̔ LSI ֟ ԅ Ҭ  
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 APB2 ᵝ ̂RCC_APB2PRST̃ 

Ẓ ̔0x0c 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved TIM5RST TIM4RST TIM3RST 

             rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UART2 

RST 

UART1 

RST 
TIM2RST TIM1RST SPI3RST SPI2RST SPI1RST Reserved IOPDRST IOPCRST IOPBRST IOPARST Reserved AFIORST 

rw rw rw rw rw rw rw    rw rw rw rw  rw 

 

ᵝ    

31:19 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

18 TIM5RST TIM5 ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝTIM5 

17 TIM4RST TIM4 ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝTIM4 

16 TIM3RST TIM3 ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝTIM3 

15 UART2RST UART2β Ȃ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝUART2 

14 UART1RST UART1β Ȃ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝUART1 

13 TIM2RST TIM2 ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝTIM2 

12 TIM1RST TIM1 ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 
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ᵝ    

1̔ ᵝTIM1 

11 SPI3RST SPI3β  

ᴆ 1 Ȃ 

0: ᵝ 

1:β SPI3 

10 SPI2RST SPI2β  

ᴆ 1 Ȃ 

0: ᵝ 

1:β SPI2 

9 SPI1RST SPI1β  

ᴆ 1 Ȃ 

0: ᵝ 

1:β SPI1 

8:6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5 IOPDRST GPIO D ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝGPIO D 

4 IOPCRST GPIO C ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝGPIO C 

3 IOPBRST GPIO B ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝGPIO B 

2 IOPARST GPIO A ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝGPIO A 

1 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

0 AFIORST ⱳ IO ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝ ⱳ IO 

 APB1 ᵝ ̂RCC_APB1PRST̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved PWRRST DACRST CANRST Reserved I2C2RST I2C1RST 
UART5 

RST 

UART4 

RST 

UART3 

RST 
Reserved 
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   rw rw rw    rw rw rw rw rw   

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
WWDG 

RST 
LCDRST Reserved 

COMP 

RST 
Reserved BEEPRST TIM6RST Reserved 

    rw rw  rw   rw rw     

 

ᵝ    

31:29 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

28 PWRRST PWR ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝPWR 

27 DACRST DAC ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝDAC 

26 CANRST CAN ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝCAN 

25:23 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

22 I2C2RST I2C2βȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝI2C2 

21 I2C1RST I2C1βȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝI2C1 

20 UART5RST UART5β Ȃ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝUART5 

19 UART4RST UART4β Ȃ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝUART4 

18 UART3RST UART3β Ȃ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝUART3 

17:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11 WWDGRST ᵝȂ 
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ᵝ    

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝ  

10 LCDRST LCDᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝLCD 

9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

8 COMPRST COMPᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝCOMP 

7:6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5 BEEPRST ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝ  

4 TIM6RST TIM6 ᵝȂ 

ᴆ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝTIM6  

3:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 AHB ᶏ ̂RCC_AHBPCLKEÑ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0014 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ADCEN SACEN Reserved CRCEN Reserved FLITFEN Reserved SRAMEN Reserved DMAEN 

   rw rw     rw  rw  rw  rw 

 

ᵝ    

31:13 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

12 ADCEN ADC ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ ADC  

1̔ ᶏ ADC  
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ᵝ    

11 SACEN SAC ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ SAC  

1̔ ᶏ SAC  

10:7 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

6 CRCEN CRC ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ CRC  

1̔ ᶏ CRC  

5 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

4 FLITFEN SLEEP Flash ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ Flash  

1̔ ᶏ Flash  

3 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

2 SRAMEN SLEEP SRAM ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ SRAM  

1̔ ᶏ SRAM  

1 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

0 DMAEN DMA ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ DMA  

1̔ ᶏ DMA  

 APB2 ᶏ ̂RCC_APB2PCLKEÑ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved TIM5EN TIM4EN TIM3EN 

             rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UART2 

EN 

UART1 

EN 
TIM2EN TIM1EN SPI3EN SPI2EN SPI1EN Reserved IOPDEN IOPCEN IOPBEN IOPAEN Reserved AFIOEN 

rw rw rw rw rw rw rw    rw rw rw rw  rw 

 

ᵝ    

31:19 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

18 TIM5EN TIM5 ᶏ Ȃ 

ᴆ 1 Ȃ 
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ᵝ    

0̔ ῏ TIM5  

1̔ ᶏ TIM5  

17 TIM4EN TIM4 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ TIM4  

1̔ ᶏ TIM4  

16 TIM3EN TIM3 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ TIM3  

1̔ ᶏ TIM3  

15 UART2EN UART2 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ UART2  

1̔ ᶏ UART2  

14 UART1EN UART1 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ UART1  

1̔ ᶏ UART1  

13 TIM2EN TIM2 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ TIM2  

1̔ ᶏ TIM2  

12 TIM1EN TIM1 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ TIM1  

1̔ ᶏ TIM1  

11 SPI3EN SPI3ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ SPI3  

1̔ ᶏ SPI3  

10 SPI2EN SPI2ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ SPI2  

1̔ ᶏ SPI2  

9 SPI1EN SPI1ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ SPI1  

1̔ ᶏ SPI1  

8:6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5 IOPDEN GPIO D ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ GPIO D  

1̔ ᶏ GPIO D  
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ᵝ    

4 IOPCEN GPIO C ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ GPIO C  

1̔ ᶏ GPIO C  

3 IOPBEN GPIO B ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ GPIO B  

1̔ ᶏ GPIO B  

2 IOPAEN GPIO A ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ GPIO A  

1̔ ᶏ GPIO A  

1 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

0 AFIOEN ⱳ IO ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ ⱳ IO  

1̔ ᶏ ⱳ IO  

 APB1 ᶏ ̂RCC_APB1PCLKEÑ 

Ẓ ̔0x1c 

ᵝṿ̔0x1000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved PWREN DACEN CANEN Reserved I2C2EN I2C1EN 
UART5 

EN 

UART4 

EN 

UART3 

EN 
Reserved 

   rw rw rw    rw rw rw rw rw   

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
WWDG 

EN 
LCDEN 

COMP 

FILTEN 
COMPEN Reserved BEEPEN TIM6EN Reserved 

    rw rw rw rw   rw rw     

 

ᵝ    

31:29 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

28 PWREN ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏  

1̔ ᶏ  

27 DACEN DAC ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ DAC  

1̔ ᶏ DAC  

26 CANEN I2C2ᶏ Ȃ 
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ᵝ    

ᴆ 1 Ȃ 

0̔ ῏ CAN  

1̔ ᶏ CAN  

25:23 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

22 I2C2EN I2C2ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ I2C2  

1̔ ᶏ I2C2  

21 I2C1EN I2C1ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ I2C1  

1̔ ᶏ I2C1  

20 UART5EN UART5 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ UART5  

1̔ ᶏ UART5  

19 UART4EN UART4 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ UART4  

1̔ ᶏ UART4  

18 UART3EN UART3 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ UART3  

1̔ ᶏ UART3  

17:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11 WWDGEN ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏  

1̔ ᶏ  

10 LCDEN LCD ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ LCD  

1̔ ᶏ LCD  

9 COMPFILTEN ᶏ Ȃ 

0̔ ῏  

1̔ ᶏ  

8 COMPEN ᶏ Ȃ 

0̔ ῏  

1̔ ᶏ  

7:6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5 BEEPEN ᶏ Ȃ 

0̔ ῏  

1̔ ᶏ  
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ᵝ    

4 TIM6EN TIM6 ᶏ Ȃ 

ᴆ 1 Ȃ 

0̔ ῏ TIM6  

1̔ ᶏ TIM6  

3:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 ᵞ └ ̂RCC_LSCTRL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0043 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

  r              

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved RTCRST RTCEN RTCSEL[1:0] Reserved LSITRIM[4:0] LSIRDF LSIEN 

 rw rw rw     rw r rw 

 

ᵝ    

31:15 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

14 RTCRST RTCᴆ ᵝ 

ᴆ 1 Ȃ 

0: ᵝ 

1:β RTC 

13 RTCEN RTC ᶏ  

ᴆ 1 Ȃ 

0: ̓͂ RTC  

1: ᶏ RTC  

12:11 RTCSEL[1:0] RTC Ȃ 

ᴆ ֓ᵝץ RTC Ȃ 

00̔  

01̔ LSI ᵬҹRTC  

10̔ HSE 128№ ᵬҹRTC  

11̔ HSI 128№ ᵬҹRTC  

10:7 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

6:2 LSITRIM[4:0] ῤ ᵞ ‰ṿ 

ᴆΏ῀̆ ץ ‰ῤ LSI RC Ȃ 

ṿҹ16̆ ҹ720HzȂ 

ṿ( ) = ╠ṿ ï (LSI ï 32000Hz) / (720Hz)Ȃ 

̔ LSI tirm ᵝṿ ₮ MCUᴪҌ MCUץ̆ ṿҹ

‰Ȃ 
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ᵝ    

1 LSIRDF ῤ ᵞ Ȃ 

ᴆ 1 ץ̆ LSI Ȃ LSIEN ̆ ᵝ

3ҩῤ ᵞ Ȃ 

0̔ LSI  

1̔ LSI  

0 LSIEN ῤ ᵞ ᶏ ᵝȂ 

ᴆ 1 Ȃ 

0̔ ῏ LSI  

1̔ LSI  

 └/ ̂RCC_CTRLSTS̃ 

Ẓ ̔0x24 

ᵝṿ̔0x00000018 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved LVRRSTF Reserved 

  r              

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
LKUP 

RSTF 

EMCGB 

RSTF 

EMCGBN

RSTF 

LPWR 

RSTF 

WWDG 

RSTF 

IWDG 

RSTF 
SFTRSTF PORRSTF PINRSTF 

MMU 

RSTF 

RAMP 

ERRRSTF 
RMRSTF 

    r r r r r r r r r r r rw 

 

ᵝ    

31:30 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

29 LVRRSTF ᵞ ᵝ  

ᴆ ᵞ ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0̔ ᵞ ᵝ  

1̔ ᵞ ᵝ₮  

29:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11 LKUPRSTF M0ῤ ᵝ  

ᴆ M0ῤ ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: M0ῤ ᵝ  

1: M0ῤ ᵝ₮  

10 EMCGBRSTF EMCGB β  

ᴆ EMCGBβ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: EMCGBβ  

1: EMCGBᵝ₮  

9 EMCGBNRSTF EMCGBN β  
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ᵝ    

ᴆ EMCGBNβ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: EMCGBNβ  

1: EMCGBNᵝ₮  

8 LPWRRSTF ᵞⱳ ᵝ  

ᴆ ᵞⱳ ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: Low-powerβ  

1: Low-powerβ₮  

7 WWDGRSTF ᵝ  

ᴆ ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: ᵝ  

1: ᵝ₮  

6 IWDGRSTF ᵝ  

ᴆ ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: ᵝ  

1: ᵝ₮   

5 SFTRSTF ᴆ ᵝ  

ᴆ ᴆ ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: ᴆ ᵝ  

1:ᴆ ᵝ₮  

4 PORRSTF POR/PDRβ  

ᴆ POR/PDRβ 1Ȃ 

Ώ῀RMRSTFβ  

0: POR/PDRβ  

1: POR/PDRᵝ₮  

3 PINRSTF PINᵝ  

ᴆ NRST ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: NRST ᵝ  

1: NRSTβ ₮  

2 MMURSTF MMU ᵝ  

ᴆ MMU ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: MMU ᵝ  

1: MMUβ₮  

1 RAMPERRRSTF RAM Ẽ ᵝ  

ᴆ RAM Ẽ ᵝ 1Ȃ 

Ώ῀RMRSTFβ Ȃ 

0: RAM Ẽ ᵝ  
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ᵝ    

1: RAM Ẽ ᵝ₮  

0 RMRSTF ᵝ  

ᴆ ᵝ ᵝ Ȃ 

0:ᵬ  

1: ᵝ  

 AHB ᵝ ̂RCC_AHBPRST̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

 

 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ADCRST SACRST Reserved 

   rw rw            

 

ᵝ    

31:13 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

12 ADCRST ADC ᵝ 

ᴆ 1 Ȃ 

0: ᵝ 

1:β ADC  

11 SACRST SAC ᵝ 

ᴆ 1 Ȃ 

0: ᵝ 

1:β SAC  

10:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 2̂ RCC_CFG2̃ 

Ẓ ̔0x2c 

ᵝṿ̔0x0000 3800 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

TIM1CLK

SEL 

TIM6CLK

SEL 
Reserved 

LCDCLK 

SEL 
ADCCLKSEL[1:0] Reserved 

rw rw   rw rw          
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADC1MPRE[4:0] 
ADC1M 

SEL 
Reserved ADCPLLPRE[4:0] ADCHPRE[3:0] 

rw rw  rw rw 

 

ᵝ    

31 TIM1CLKSEL TIM1  

ᵝ ᴆ Ȃ 

0̔ APB2№ ҹ 1̆ ↕TIM1 ҹPCLK2̕ ↕̆TIM1

ҹPCLK2Ĭ2Ȃ 

1̔ TIM1 ҹSYSCLK 

30 TIM6CLKSEL TIM6  

ᵝ ᴆ Ȃ 

0̔ APB1№ ҹ 1̆ ↕TIM1 ҹPCLK1̕ ↕̆TIM6

ҹPCLK1Ĭ2Ȃ 

1̔ TIM1 ҹLSI 

29:28 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

27 LCDCLKSEL LCD ᵝ 

ᵝ ᴆ  

0: HSI 8№  

1: HSE 16№  

26:25 ADCCLKSEL[1:0] ADC ᵬ ᵝ 

ᵝ ᴆ  

00: 24M HSI 

01: PLL  

10: HCLK  

11: Ḡ   

24:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:11 ADC1MPRE[4:0] ADC 1M №  

ᴆ ֓ᵝ ADC 1M № Ȃ 

00000̔ADC 1M Ҍ№  

00001̔ADC 1M 2№  

00010̔ADC 1M 3№  

... 

11110̔ADC 1M 31№  

11111̔ADC 1M 32№  

10 ADC1MSEL ADC 1M  

ᴆ 1 Ȃ 

0̔ HSI ᵬҹADC 1M῀  

1̔ HSE ᵬҹADC 1M῀  

:℗ ADC 1M , ḠHSI  

9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

8:4 ADCPLLPRE[4:0] ADC PLL№  



                                                                www.nsingtech.com 

 79 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

ᵝ    

ᴆ ֓ᵝץ PLL ⌠ADC № Ȃ 

0xxxx̔ADC PLL ῏  

10000̔PLL Ҍ№  

10001̔PLL 2№  

10010̔PLL 4№  

10011̔PLL 6№  

10100̔PLL 8№  

10101̔PLL 10№  

10110̔PLL 12№  

10111̔PLL 16№  

11000̔PLL 32№  

11001̔PLL 64№  

11010̔PLL 128№  

11011̔PLL 256№  

ῒ ṿ̔PLL 256№  

3:0 ADCHPRE[3:0] ADC HCLK№  

ᴆ ֓ᵝץ HCLK ⌠ADC № Ȃ 

0000̔HCLK 1№  

0001̔HCLK 2№  

0010̔HCLK 4№  

0011̔HCLK 6№  

0100̔HCLK 8№  

0101̔HCLK 10№  

0110̔HCLK 12№  

0111̔HCLK 16№  

1000̔HCLK 32№  

ῒ ṿ̔HCLK 32№  

 EMC └ ̂RCC_EMCCTRL̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved GBRST3 GBRST2 GBRST1 GBRST0 GBNRST3 GBNRST2 GBNRST1 GBNRST0 

        
rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved GBDET3 GBDET2 GBDET1 GBDET0 
GBN 

DET3 

GBN 

DET2 

GBN 

DET1 

GBN 

DET0 
Reserved 

    
rw rw rw rw rw rw rw rw 
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ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

23 GBRST3 GB3ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

22 GBRST2 GB2ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

21 GBRST1 GB1ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

20 GBRST0 GB0ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

19 GBNRST3 GBN3ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

18 GBNRST2 GBN2ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

17 GBNRST1 GBN1ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

16 GBNRST0 GBN0ᵝᶏ  

ҩᵝ ᴆ 1 Ȃ 

0: ᵝ  

1: ᵝ  

15:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11 GBDET3 GB3 ᶏ  

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

10 GBDET2 GB2 ᶏ  

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

9 GBDET1 GB1 ᶏ  
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ᵝ    

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

8 GBDET0 GB0 ᶏ  

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

7 GBNDET3 GBN3 ᶏ  

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

6 GBNDET2 GBN2 ᶏ  

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

5 GBNDET1 GBN1 ᶏ  

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

4 GBNDET0 GBN0 ᶏ  

ҩᵝ ᴆ 1 Ȃ 

0:  

1:  

3:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 
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5 GPIO AFIO  

  

GPIÔGeneral purpose input/output̃ I/ŎAFIÔAlternate-function input/output̃ ⱳ I/OȂ

61ҩ GPIŎ̓̀ №ҹ 4 ̂GPIOA/GPIOB/GPIOC/GPIOD̃̆A/B/C/ 16ҩ ,D

13ҩIOȂGPIO ῒז ῍ ̆ ץ Ȃ ҩGPIO ץ

₮ȁ ῀ ⱳ Ȃ ԅ ῀ ̆ῒז GPIO

ⱬȂ 

GPIO ΐ Ҋץ ̔ 

ƴ GPIO ᴆ№≢ Ҋץ ̔ 

  ͂  

  ͂ ҉  

  ͂ Ҋ  

  ⱳ  

  ₮ ҉/Ҋ  

  ₮ ҉/Ҋ  

  ⱳ ҉/Ҋ  

  ⱳ ҉/Ҋ  

ǳ ᵝ ᵝ ⱳ  

ǳ I/O Ҭ ⱳ  

ǳ I/O ᵞⱳ ̆҉ Ҋ  

É 16ҩEXTI ԍSLEEPSTOP ̆ I/O ҹEXTI 

É NRST/PA0 /PA2҈ҩ I/O ԍPD ̆I/O 1us 

ǳ ᴆ I/O ⱳ  

ǳ GPIO └̆ ᵝ  

ҩI/O ᵝ ᴋץ ̆ᵖ 32β I/O ̂Ҍᾛ 16β 8β

̃ȂҊ ₮ԅѿҩI/O Ȃ 
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5-1 I/O ̂Ҍ Fail-safẽ 

 

 ⱳ  

 IO  

IO └ GPIOx_PMODĔGPIOx_POTYPEGPIOx_PUPD̂x=A,B,C,D̃ ̆Ҍ

ᵬ Ҋ Ҋ ̔ 

5-1 IO ῏  

PMODE[1:0] POTYPE PUPD[1:0] I/O  

01 

0 0 0 ₮ ̂Push-Pull̃  

0 0 1 ₮ ̂Push-Pull̃ +҉  

0 1 0 ₮ ̂Push-Pull̃ +Ҋ  

0 1 1 Ḡ  

1 0 0 ₮ ̂Open-Draiñ  

1 0 1 ₮ ̂Open-Draiñ +҉  

1 1 0 ₮ ̂Open-Draiñ +Ҋ  

1 1 1 Ḡ  

10 

0 0 0 ⱳ + ̂Push-Pull̃  

0 0 1 ⱳ + ̂Push-Pull̃ +҉  

0 1 0 ⱳ + ̂Push-Pull̃ +Ҋ  

0 1 1 Ḡ  

1 0 0 ⱳ + ̂Open-Draiñ  

1 0 1 ⱳ + ̂Open-Draiñ +҉  

Output

control

Write

Bit set/clear register
Output data 

register

Read / Write

From on-chip peripheral

Alternate function output

VDD

VSS

P-MOS

N-MOS

To on-chip peripheral

I/O Pin

VDDVDD

VSSVSS

Pull

up

Pull

down
diode

diode

On

Off

Push-pull, open-drain or disabled

Input data 

register

Alternate function input

Read

TTL Schmitt trigger

On / Off

On

Off

Analog Input
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PMODE[1:0] POTYPE PUPD[1:0] I/O  

1 1 0 ⱳ + ̂Open-Draiñ +Ҋ  

1 1 1 Ḡ  

00 

x 0 0 ῀ 

x 0 1 ҉ ῀ 

x 1 0 Ҋ ῀ 

x 1 1 Ḡ  

11 

x 0 0  

x 0 1 

Ḡ  x 1 0 

x 1 1 

GPIOx_DS.DSyᵝ /γ ꜚ ̆GPIOx_SR.SRyβ /γ Ȃ 

IO Ҍ Ҋ ῀ ₮ Ҋ ̔ 

 5-2 IOҌ ῀ ₮  

 GPIO ῀ GPIO ₮   

₮ ‖   ᶏ   ⱳ  

 ᶏ  ᶏ  
 

₮ṿ └ҹ 0 
ᶏ  

҉Ҋ /     ⱳ  

  

̆ 

₮ ҹò0òGPIO

₮ 0̆ò1òGPIO

 

 

̆ ₮ ҹò0ò

GPIO ₮ 0̆ò1ò

GPIO  

  

̆ 

₮ ҹò0òGPIO

₮ 0̆ò1òGPIO

₮ 1 

 

̆ ₮ ҹò0ò

GPIO ₮ 0̆ò1ò

GPIO ₮ 1 

῀ ̂IO ̃   ₮ҹ 0  

₮ ̂ ₮ṿ̃  Ώ   

 ῀  

I/O ҹ ῀ ̔ 

ƴ ₮ ‖  

ƴ ῀  

ƴ ҉ Ҋ ̆ ‗ԍGPIOx_PUPD  

ƴ ₮ I/O҉ ҩAPB2 ⌠ ῀  

ƴ ῀ ⌠I/O  
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5-2 ῀ /҉ /Ҋ ̂Ҍ Fail-safẽ 

 

 ₮  

I/O ҹ ₮ ̔ 

Â ῀  

Â ҉ Ҋ ̆ ‗ԍGPIOx_PUPD  

Â ₮ ‖  

É ̔ ₮ ҉ ô0ô N-MOS̆ ₮ᵞ  

₮ ҉ ô1ôᶏ ԍ ̂P-MOS׆Ҍ ̃ 

É ̔ ₮ ҉ ô0ô N-MOS̆ ₮ᵞ  

₮ ҉ ô1ô P-MOS̆ ₮  

Â ₮ I/O҉ ҩAPB2 ⌠ ῀  

Â ῀ ⌠I/O  

Â ₮ ⌠ ѿ Ώ῀ ṿ 

I/O Pin

VDDVDD

VSSVSS

Pull

up

Pull

down
diode

diode

On

Off

Input data 

register

Read

TTL Schmitt trigger

On 

On

Off

Write

Bit set/clear register
Output data 

register

Read / Write
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5-3 ₮ ̂Ҍ Fail-safẽ 

 

 

 ⱳ  

I/O ҹ ⱳ ̔ 

Â ῀  

Â ҉ Ҋ ̆ ‗ԍGPIOx_PUPD  

Â Ҭ̆ ₮ ‖ └ 

Â ῤ Ḥ ꜚ ₮ ‖  

Â ҩAPB2 ̆₮ I/O҉ ⌠ ῀  

Â ῀ ⌠I/O  

Â ₮ ⌠ ѿ Ώ῀ ṿ 

Output

control

Read / Write

VDD

VSS

P-MOS

N-MOS

I/O Pin

VDDVDD

VSSVSS

Pull

up

Pull

down
diode

diode

On

Off

Push-pull or open-drain

Input data 

register

Read

TTL Schmitt trigger

On 

On

Off

Write

Bit set/clear register
Output data 

register
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5-4 ⱳ ̂Ҍ Fail-safẽ 

 

 

 ⱳ  

I/O ҹ ⱳ ̔ 

Â ҉ Ҋ  

Â ῀ ṿҹô0ô 

Â ₮  

Â ῀ ̆ ₮ṿ ҹô0ô̂ ԅ ҩ I/O ҉ ̃ 

Output

control

Write

Bit set/clear register
Output data 

register

Read / Write

From on-chip peripheral

Alternate function output

VDD

VSS

P-MOS

N-MOS

To on-chip peripheral

I/O Pin

VDDVDD

VSSVSS

Pull

up

Pull

down
diode

diode

On

Off

Push-pull or open-drain

Input data 

register

Alternate function input

Read

TTL Schmitt trigger

On 

On

Off
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5-5 ⱳ ̂Ҍ Fail-safẽ 

 

 

 ᵝ  

ᵝ ↨ ᵝ ̆ ⱳ ̆I/O ⱳ

̂GPIOx_PMODE.PMODEx[1:0]=2ôb11̃Ȃᵖ Ҋ₃ҩᶛץ Ḥ ̔  

Â NRST GPIOⱳ ̔ 

É NRST҉ ῀ 

Â ᵝ ̆ ῏ ҹSWD I/O ̔ 

É PA14: SWCLKԍ ῀Ҋ  

É PA13: SWDIOԍ ῀҉  

Â PA0PD14̔ 

É PA0PD14 ῀  

É PD14 ⌠OSC_IN 

Â PA2/PA3/PB13/PC7̔ 

É ꜚ Ҭ̆PA2 Ҋ ῀ ̆ ∆ ̆ ᵬ GPIŎ ⱳ

 

É ꜚ Ҭ̆PA3/PB13/PC7҉ ῀ ̆ ∆ ̆ ᵬ GPIŎ

ⱳ  

Â PD0/BOOT0̔ 

É ꜚ Ҭ P̆D0ᵬҹBOOT0ⱳ ̆ Ҋ ῀ ̆ ∆ ̆ ᵬ GPIŎ

ⱳ  

Write

Bit set/clear register
Output data 

register

Read / Write

From on-chip peripheral

Analog

To on-chip peripheral

I/O Pin

VDD

VSS

diode

diode

Input data 

register

Analog

Read

TTL Schmitt trigger

Off

0
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 ᵝ ᵝ  

ñβ / ̂GPIOx_PBSC̃ ᵝ ̂GPIOx_PBC̃òҬ ᵝΏô1ô

̂GPIOx_POD̃ ҩ≢ᵝ ᵬ̆ ѿҩץ ҩᵝȂΏô1ôβ ᵝ ̆ Ώô1ô

ᵝ Ҍ Ȃ ᴆҌ Ҭ ̆ APB2Ώ ᵬ Ȃ 

 Ҭ /  

Ҭ ⱬ̆ ץ EXTI Ҭ ̔  

Â ῀  

Â ԍSLEEP/STOP ̆ ҉ Ҋ  

Â NRST/PA0 / PA2̆ ԍPD  ̆ PA0/PA2 ᶏ ̆҈ҩ ҉ /Ҋ

̆ PD ╠  

Â I/O ץ 6-2 ⌠16ҩ Ҭ /Ԋᴆ ҉̆ AFIO_EXTI_CFGx 

 ⱳ  

I/O ҹ ⱳ ̆ᶏ ╠ ᵝ ̂GPIOx_AFL/ GPIOx_AFH̆

GPIOx_PMODĔGPIOx_POTYPEGPIOx_PUPD̃̆ ῀ ₮ Ȃ 

 ᴆ I/O ⱳ  

ҹ Ҍ ᴆ Ҋ ⱳ ̆ ץ ѿ֓ ⱳ ⌠ῒז ҉Ȃ ҩIO

16ҩ ⱳ  (AF0~ AF15)Ȃ ᵝ ̆ PA13PA14̆ AFSELy ҹAF15Ȃ ץ

ᴆ ̂GPIOx_AFL/AFH̃ IO ⱳ Ȃ 

̆ ⱳ ҌῬ ⌠ ױ ҉( ԍ IO ⱳ ̆ ⌠Ҍ ̆↕

῀ҹ ѿ̆ ₮↕ ⌠ ᵝ ̆ ᵝ )Ȃ 

5.2.5.1.1 SWD ⱳ I/O  

5-3 SWD ⱳ I/O  

ⱳ  I/O  

SWDIO PA13 AF0 

SWCLK PA14 AF0 

5.2.5.1.2 TIMx ⱳ I/O  

5.2.5.1.2.1 TIM1 ⱳ I/O  

5-4 TIM1 ⱳ I/O  

ⱳ  IO  

TIM1_ETR 

PA12 AF2 

PA14 AF2 

PA15 AF2 

TIM1_BKIN PA1 AF2 
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PA5 AF3 

PA11 AF2 

TIM1_CH1 

PA4 AF2 

PA9 AF2 

PC12 AF2 

PD4 AF2 

TIM1_CH2 

PA6 AF2 

PA9 AF1 

PC12 AF1 

PD6 AF2 

TIM1_CH3 

PA11 AF5 

PD4 AF1 

PD8 AF2 

TIM1_CH4 

PA10 AF2 

PA13 AF2 

PD4 AF3 

TIM1_CH1N 

PA5 AF2 

PA7 AF2 

PB13 AF2 

PD5 AF2 

TIM1_CH2N 

PA6 AF1 

PA7 AF1 

PB14 AF2 

PD7 AF2 

TIM1_CH3N 

PA4 AF3 

PA9 AF3 

PB15 AF2 

PD9 AF2 

TIM1_CH4N 

PA11 AF4 

PA14 AF4 

PB12 AF7 

PD12 AF3 

5.2.5.1.2.2 TIM2 ⱳ I/O  

5-5 TIM2 ⱳ I/O  

ⱳ  IO  

TIM2_ETR 
PA5 AF1 

PB9 AF2 

TIM2_CH1 

PA10 AF1 

PA14 AF1 

PB0 AF2 

TIM2_CH2 
PA11 AF1 

PB14 AF1 
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ⱳ  IO  

PD0 AF2 

TIM2_CH3 

PA12 AF1 

PB12 AF2 

PC14 AF2 

TIM2_CH4 

PA13 AF1 

PB6 AF4 

PD14 AF2 

5.2.5.1.2.3 TIM3 ⱳ I/O  

5-6 TIM3 ⱳ I/O  

ⱳ  IO  

TIM3_ETR 
PC5 AF2 

PC13 AF2 

TIM3_CH1 

PA8 AF1 

PC6 AF2 

PC11 AF2 

PD10 AF2 

TIM3_CH2 

PA8 AF4 

PC7 AF2 

PC11 AF1 

TIM3_CH3 

PC8 AF2 

PD5 AF1 

PD12 AF1 

TIM3_CH4 

PC9 AF2 

PD5 AF0 

PD12 AF2 
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5.2.5.1.2.4 TIM4 ⱳ I/O  

5-7 TIM4 ⱳ I/O  

ⱳ  IO  

TIM4_ETR 
PC4 AF2 

PC12 AF3 

TIM4_CH1 

PA10 AF3 

PB6 AF1 

PC1 AF2 

PD11 AF2 

TIM4_CH2 

PA10 AF4 

PB7 AF2 

PC1 AF1 

TIM4_CH3 

PB7 AF1 

PB8 AF2 

PD13 AF2 

TIM4_CH4 

PB8 AF1 

PB9 AF1 

PD14 AF1 

5.2.5.1.2.5 TIM5 ⱳ I/O  

5-8 TIM5 ⱳ I/O  

ⱳ  IO  

TIM5_ETR 
PA15 AF1 

PC8 AF1 

TIM5_CH1 

PA0 AF2 

PA12 AF4 

PA15 AF4 

PB5 AF2 

TIM5_CH2 

PA1 AF1 

PA12 AF5 

PA15 AF5 

PB5 AF1 

TIM5_CH3 

PA2 AF2 

PB4 AF2 

PC8 AF3 

PD13 AF1 

TIM5_CH4 

PA3 AF2 

PB4 AF1 

PC8 AF4 

PD13 AF3 
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5.2.5.1.3 UARTx ⱳ I/O  

5.2.5.1.3.1 UART1 ⱳ I/O  

5-9 UART1 ⱳ I/O  

ⱳ  IO  

UART1_TX 

PA2 AF5 

PA9 AF5 

PB10 AF2 

PD10 AF4 

UART1_RX 

PA3 AF5 

PA10 AF5 

PB11 AF2 

PD11 AF4 

5.2.5.1.3.2 UART2 ⱳ I/O  

5-10 UART2 ⱳ I/O  

ⱳ  IO  

UART2_TX 

PA6 AF4 

PB4 AF6 

PB12 AF6 

PC2 AF6 

UART2_RX 

PA7 AF4 

PB5 AF4 

PB11 AF3 

PC3 AF2 

5.2.5.1.3.3 UART3 ⱳ I/O  

5-11 UART3 ⱳ I/O  

ⱳ  IO  

UART3_TX 

PA9 AF6 

PB8 AF5 

PC10 AF5 

PD13 AF5 

UART3_RX 

PA8 AF5 

PB9 AF4 

PC9 AF5 

PD13 AF4 
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5.2.5.1.3.4 UART4 ⱳ I/O  

5-12 UART4 ⱳ I/O  

ⱳ  IO  

UART4_TX 

PA9 AF7 

PA14 AF5 

PD5 AF4 

PD10 AF5 

UART4_RX 

PA10 AF8 

PA13 AF5 

PD4 AF5 

PD11 AF5 

5.2.5.1.3.5 UART5 ⱳ I/O  

5-13 UART5 ⱳ I/O  

ⱳ  IO  

UART5_TX 

PB8 AF4 

PB14 AF4 

PC12 AF5 

PD8 AF5 

UART5_RX 

PB9 AF8 

PB15 AF4 

PD5 AF6 

PD9 AF6 

5.2.5.1.4 I2Cx ⱳ I/O  

5.2.5.1.4.1 I2C1 ⱳ I/O  

5-14 I2C1ⱳ I/O  

ⱳ  IO  

I2C1_SCL 

PA4 AF6 

PA8 AF7 

PA12 AF6 

PB8 AF6 

PB10 AF6 

PC0 AF6 

PC5 AF6 

PC6 AF6 

PC13 AF6 

PD12 AF6 

PD15 AF6 

I2C1_SDA 
PA3 AF6 

PA8 AF8 
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PA10 AF6 

PB9 AF6 

PB11 AF6 

PC3 AF6 

PC6 AF7 

PC7 AF6 

PD11 AF6 

PD13 AF6 

PD14 AF6 

I2C1_SMBA 

PA2 AF1 

PB7 AF6 

PC4 AF1 

PD4 AF6 

5.2.5.1.4.2 I2C2 ⱳ I/O  

5-15 I2C2ⱳ I/O  

ⱳ  IO  

I2C2_SCL 

PA8 AF3 

PA12 AF7 

PB8 AF7 

PB10 AF7 

PC0 AF7 

PC5 AF7 

PC6 AF5 

PC10 AF6 

PC13 AF7 

PD12 AF7 

I2C2_SDA 

PA8 AF2 

PA10 AF7 

PB9 AF7 

PB11 AF7 

PC11 AF7 

PC3 AF7 

PC6 AF0 

PC7 AF7 

PD11 AF7 

PD13 AF7 

I2C2_SMBA 

PA13 AF4 

PB13 AF0 

PC8 AF6 

PC9 AF6 
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5.2.5.1.5 SPIx ⱳ I/O  

5.2.5.1.5.1 SPI1ⱳ I/O  

 5-16 SPI1  

ⱳ  IO  

SPI1_ NSS 

PB9 AF0 

PD0 AF0 

PD7 AF0 

SPI1_ SCK 

PA12 AF0 

PB10 AF0 

PB12 AF0 

PC0 AF0 

PC5 AF0 

PD6 AF0 

SPI1_ MISO 

PA9 AF0 

PB11 AF0 

PB12 AF5 

PC2 AF0 

PC7 AF0 

PD5 AF5 

SPI1_MOSI 

PA10 AF0 

PB10 AF5 

PB11 AF5 

PC3 AF0 

PC6 AF1 

PD4 AF0 

5.2.5.1.5.2 SPI2ⱳ I/O  

 5-17 SPI2  

ⱳ  IO  

SPI2_ NSS 

PB9 AF5 

PC1 AF0 

PC4 AF0 

SPI2_ SCK 

PB10 AF1 

PC0 AF1 

PC5 AF1 

PC13 AF0 

SPI2_ MISO 

PB12 AF1 

PC2 AF1 

PC3 AF1 

PC7 AF1 

PD10 AF1 
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SPI2_MOSI 

PB11 AF1 

PC2 AF5 

PC3 AF5 

PC6 AF4 

PD11 AF0 

5.2.5.1.5.3 SPI3ⱳ I/O  

 5-18 SPI3  

ⱳ  IO  

SPI3_ NSS 

PA7 AF0 

PC1 AF5 

PD2 AF0 

PD12 AF0 

SPI3_ SCK 

PA8 AF6 

PB10 AF4 

PC0 AF4 

PC5 AF4 

SPI3_ MISO 

PA1 AF0 

PA7 AF8 

PB12 AF4 

PC2 AF4 

PC7 AF4 

PD13 AF0 

SPI3_MOSI 

PA0 AF4 

PA9 AF4 

PB11 AF4 

PC3 AF4 

PC6 AF3 

5.2.5.1.6 CAN ⱳ  

5-19 CAN ⱳ  

ⱳ    

CAN_RX 

PA3 AF7 

PA12 AF8 

PD8 AF7 

CAN_TX 

PA4 AF7 

PA11 AF8 

PB3 AF4 

PD9 AF7 
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5.2.5.1.7 COMPx ⱳ I/O  

5-20 COMPx ⱳ I/O  

ⱳ  IO  

COMP1_OUT PB6 AF5 

COMP1_OUT PB8 AF8 

COMP2_OUT PA7 AF6 

COMP2_OUT PB9 AF9 

COMP3_OUT PA10 AF9 

COMP3_OUT PB4 AF5 

COMP4_OUT PC5 AF5 

COMP4_OUT PC10 AF4 

5.2.5.1.8 BEEPERⱳ I/O  

5-21 BEEPER ⱳ I/O  

ⱳ  IO  

BEEPER_OUT1 PA13 AF7 

BEEPER_OUT2 PB14 AF7 

BEEPER_OUT3 PC11 AF6 

5.2.5.1.9 RTC ⱳ I/O  

5-22 RTC ⱳ I/O  

ⱳ  IO  

TAMPER1 PC13 AF3 

TAMPER2 PA0 AF7 

TAMPER3 PB8 AF3 

RTC_REFCLK PA1/PB15 AF7 

̔TAMPER ҉/Ҋ Ȃ 

5.2.5.1.10 LCD ⱳ I/O  

5-23 LCD ⱳ I/O  

ⱳ  IO  

LCD_COM0 PD4 AF9 

LCD_COM1 PD5 AF9 

LCD_COM2 PD6 AF9 

LCD_COM3/ LCD_SEG36 PD7 AF8 

LCD_COM4/ LCD_SEG35 PD8 AF8 

LCD_COM5/ LCD_SEG34 PD9 AF8 

LCD_COM6/ LCD_SEG33 PD10 AF8 

LCD_COM7/ LCD_SEG32 PD11 AF8 

LCD_SEG0 PB0 AF7 

LCD_SEG1 PB1 AF7 
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LCD_SEG2 PB2 AF7 

LCD_SEG3 PB10 AF9 

LCD_SEG4 PB11 AF9 

LCD_SEG5 PB12 AF9 

LCD_SEG6 PD0 AF7 

LCD_SEG7 PA14 AF8 

LCD_SEG8 PA13 AF8 

LCD_SEG9 PB14 AF9 

LCD_SEG10 PB15 AF9 

LCD_SEG11 PC8 AF8 

LCD_SEG12 PA15 AF8 

LCD_SEG13 PB4 AF9 

LCD_SEG14 PB5 AF9 

LCD_SEG15 PB6 AF9 

LCD_SEG16 PB8 AF9 

LCD_SEG17 PB9 AF10 

LCD_SEG18 PC4 AF8 

LCD_SEG19 PB7 AF9 

LCD_SEG20 PC11 AF8 

LCD_SEG21 PC10 AF8 

LCD_SEG22 PC9 AF8 

LCD_SEG23 PC5 AF8 

LCD_SEG24 PC6 AF8 

LCD_SEG25 PC7 AF8 

LCD_SEG26 PC2 AF8 

LCD_SEG27 PC3 AF8 

LCD_SEG28 PC0 AF8 

LCD_SEG29 PC1 AF8 

LCD_SEG30 PC12 AF8 

LCD_SEG31 PC13 AF8 
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5.2.5.1.11 EVENT_OUT ⱳ I/O  

5-24 EVENTOUTⱳ I/O  

ⱳ  IO  

EVENT_OUT 

PA1 AF3 

PA6 AF3 

PA7 AF3 

PA11 AF3 

PA12 AF3 

PA15 AF3 

PB0 AF3 

PB3 AF3 

PB4 AF3 

PB9 AF3 

PB10 AF3 

PB12 AF3 

PC0 AF3 

PC1 AF3 

PC2 AF3 

PC3 AF3 

PC4 AF3 

PD4 AF4 

PD5 AF3 

5.2.5.1.12 MCO ⱳ I/O  

5.2.5.1.12.1 MCO ⱳ I/O  

5-25 RCC ⱳ I/O  

ⱳ  IO  

MCO 

PA13 AF6 

PB3 AF6 

PB14 AF6 

5.2.5.1.13 ADC ⱳ  

ADC ↕ PX0~PX15(X=AȁBȁCȁD)Ȃ 

 IO  

 5-26 ADC 

ADC GPIO  

ADC  

5-27 LCD 

LCD   GPIO  
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LCD_COMx̂x=0~7̃ LCDῈ῍ ₮ + ⱳ  

LCD_SEGx̂x=0~36̃ LCD ₮ + ⱳ  

5-28 TIM1 

TIM1   GPIO  

TIM1_CHx 
῀ x  

₮ x  

TIM1_CHxN ԑ ₮ x  

TIM1_BKIN ┤ ῀  

TIM1_ETR ῀  

5-29 TIM2ȁ3ȁ4ȁ5 

TIM2ȁ3ȁ4ȁ5   GPIO  

TIMx_CHx 
῀ x  

₮ x  

TIMx_ETR ῀  

5-30 UART 

UART   GPIO  

UARTx_TX 
ῃ   

 +҉  

UARTx_RX 
ῃ   

 ̆ ᵬҹ I/O 

5-31 I2C 

I2C   GPIO  

I2Cx_SCL I2C   

I2Cx_SDA I2C   

5-32 SPI 

SPI   GPIO  

SPIx_SCK Һ   

׆   

SPIx_MOSI 

ῃ /Һ   

ῃ ׆/   

/Һ   

׆/  ̆ ᵬҹ I/O 

SPIx_MISO 

ῃ /Һ   

ῃ ׆/   

/Һ  ̆ ᵬҹ I/O 

׆/   

SPIx_NSS 
ᴆҺ/׆   

ᴆ  ̆ ᵬҹ I/O 
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5-33 CAN 

CAN   GPIO  

CAN_TX CAN   

CAN_RX CAN   

5-34 COMP 

COMPx   GPIO  

COMPx_OUT COMP₮  

COMPx_INM COMP ῀  

COMPx_INP COMP ῀  

5-35 RTC  

RTC  IO  

RTC_REFCLK ῀  

5-36 BEEPER 

BEEPER  GPIO  

BEEPER_OUTx BEEPER₮  

5-37ῒז 

 ⱳ  GPIO  

MCO ₮  

EXTI͂  Ҭ ῀ ῀+҉/Ҋ  

 GPIO └ 

└ ԍ‟ IO ץ Ȃ ѿҩ ᵝ҉ ԅ ̂LOCK̃ ̆ Ҋѿ

ᵝӊ╠̆Ҍ Ῥ ̆ GPIOx_PLOCKȂ 

Â GPIOx_PLOCK.PLOCKK↓w1->w0->w1->r0̂ r0 ̃ ᵬӊ ̆

ᴪ ҹ 1̕ ӊ ᵝ ᴪ ҹ0Ȃ 

Â GPIOx_PLOCK.PLOCKK = 0Ӟ Ṝ GPIOx_PLOCK. PLOCK[15:0]ḱ Ȃ 

Â GPIOx_PLOCK.PLOCK0 GPIOx_PLOCK.PLOCK[15:0]Ώ῀ ’Ҋ̆ ↓

w1->w0->w1->r0ᴪ ̕ ↓Ώ῀ Ҭ̆GPIOx_PLOCK.PLOCK[15:0]Ҍ ̕  

Â GPIOx_PLOCK.PLOCKK = 0̆GPIOx_PMODE / GPIOx_POTYPE / GPIOx_PUPD / GPIOx_AFL / 

GPIOx_AFHβ ḱ ̆Ҍ GPIOx_PLOCK.PLOCK[15:0]Ȃ 

Â GPIOx_PLOCK.PLOCKK= 1,GPIOx_PMODE/GPIOx_POTYPE/GPIOx_PUPD/GPIOx_AFL/GPIOx_AFH

GPIOx_PLOCK.PLOCK[15:0]└Ȃ GPIOx_PLOCK.PLOCKŷy = 0é15̃=1 ̆ҹ

̆Ҍ ḱ ̕PLOCKy = 0̆ ḱץ Ȃ 

Â Ẋ ↓ ᵬ ̆ w1->w0->w1->r0 Ῥ ᵬȂ 
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 GPIO  

32βץ ᵬ ֓ Ȃ 

 GPIO  

GPIOA ̔0x40010800 

GPIOB ̔0x40010C00 

GPIOC ̔0x40011000 

GPIOD ̔0x40011C00 

5-38 GPIO  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

GPIOx_P

MODE 

x=A,B,

C,D 

P
M

O
D

E
1

5
[1

:0
] 

P
M

O
D

E
1

4
[1

:0
] 

P
M

O
D

E
1

3
[1

:0
] 

P
M

O
D

E
1

2
[1

:0
] 

P
M

O
D

E
1

1
[1

:0
] 

P
M

O
D

E
1

0
[1

:0
] 

P
M

O
D

E
9

[1
:0

] 

P
M

O
D

E
8

[1
:0

] 

P
M

O
D

E
7

[1
:0

] 

P
M

O
D

E
6

[1
:0

] 

P
M

O
D

E
5

[1
:0

] 

P
M

O
D

E
4

[1
:0

] 

P
M

O
D

E
3

[1
:0

] 

P
M

O
D

E
2

[1
:0

] 

P
M

O
D

E
1

[1
:0

] 

P
M

O
D

E
0

[1
:0

] 

Reset 

Value 

x=A 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

x=B,C,

D 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

004h 

GPIOx_P

OTYPE 

x=A,B,

C,D 

Reserved 

P
O

T
1

5 

P
O

T
1

4 

P
O

T
1

3 

P
O

T
1

2 

P
O

T
1

1 

P
O

T
1

0 

P
O

T
9 

P
O

T
8 

P
O

T
7 

P
O

T
6 

P
O

T
5 

P
O

T
4 

P
O

T
3 

P
O

T
2 

P
O

T
1 

P
O

T
0 

Reset 

Value 

x=A,B,

C,D 

Reserved 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

080h 

GPIOx_S

R 

x=A,B,

C,D 

Reserved 

S
R

1
5 

S
R

1
6 

S
R

1
7 

S
R

1
8 

S
R

1
9 

S
R

2
0 

S
R

2
1 

S
R

2
2 

S
R

2
3 

S
R

2
4 

S
R

2
5 

S
R

2
6 

S
R

2
7 

S
R

2
8 

S
R

2
9 

S
R

3
0 

Reset 

Value 

x=A,B,

C,D 

Reserved 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

00Ch 

GPIOx_P

UPD 

x=A,B,

C,D P
U

P
D

1
5 

P
U

P
D

1
4 

P
U

P
D

1
3 

P
U

P
D

1
2 

P
U

P
D

1
1 

P
U

P
D

1
0 

P
U

P
D

9 

P
U

P
D

8 

P
U

P
D

7 

P
U

P
D

6 

P
U

P
D

5 

P
U

P
D

4 

P
U

P
D

3 

P
U

P
D

2 

P
U

P
D

1 

P
U

P
D

0 

Reset 

Value 

x=A 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

x=B,C,

D 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

010h 

GPIOx_P

ID 

x=A,B,

C,D 

Reserved 

P
ID

1
5 

P
ID

1
4 

P
ID

1
3 

P
ID

1
2 

P
ID

1
1 

P
ID

1
0 

P
ID

9 

P
ID

8 

P
ID

7 

P
ID

6 

P
ID

5 

P
ID

4 

P
ID

3 

P
ID

2 

P
ID

1 

P
ID

0 

Reset 

Value 

x=A,B,

C,D 

Reserved 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 

GPIOx_P

OD 

x=A,B,

C,D 

Reserved 

P
O

D
1

5 

P
O

D
1

4 

P
O

D
1

3 

P
O

D
1

2 

P
O

D
1

1 

P
O

D
1

0 

P
O

D
9 

P
O

D
8 

P
O

D
7 

P
O

D
6 

P
O

D
5 

P
O

D
4 

P
O

D
3 

P
O

D
2 

P
O

D
1 

P
O

D
0 

Reset 

Value 

x=A,B,

C,D 

Reserved 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

GPIOx_P

BSC 

x=A,B,

C,D P
B

C
1

5 

P
B

C
1

4 

P
B

C
1

3 

P
B

C
1

2 

P
B

C
1

1 

P
B

C
1

0 

P
B

C
9 

P
B

C
8 

P
B

C
7 

P
B

C
6 

P
B

C
5
 

P
B

C
4 

P
B

C
3 

P
B

C
2 

P
B

C
1 

P
B

C
0 

P
B

S
1

5 

P
B

S
1

4 

P
B

S
1

3 

P
B

S
1

2 

P
B

S
1

1 

P
B

S
1

0 

P
B

S
9 

P
B

S
8 

P
B

S
7 

P
B

S
6 

P
B

S
5 

P
B

S
4 

P
B

S
3 

P
B

S
2 

P
B

S
1 

P
B

S
0 



                                                                www.nsingtech.com 

 104 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

Reset 

Value 

x=A,B,

C,D 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 

GPIOx_P

LOCK 

x=A,B,

C,D 

Reserved 

P
L

O
C

K
K

 

P
L

O
C

K
1

5 

P
L

O
C

K
1

4 

P
L

O
C

K
1

3 

P
L

O
C

K
1

2 

P
L

O
C

K
1

1 

P
L

O
C

K
1

0 

P
L

O
C

K
9 

P
L

O
C

K
8 

P
L

O
C

K
7 

P
L

O
C

K
6 

P
L

O
C

K
5 

P
L

O
C

K
4 

P
L

O
C

K
3 

P
L

O
C

K
2 

P
L

O
C

K
1 

P
L

O
C

K
0 

Reset 

Value 

x=A,B,

C,D 

Reserved 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h 

GPIOx_

AFL 

x=A,B,

C,D 

AFSEL7[3:0] AFSEL6[3:0] AFSEL5[3:0] AFSEL4[3:0] AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSEL0[3:0] 

Reset 

Value 

x=A,B,

C,D 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

024h 

GPIOx_

AFH 

x=A,B,

C,D 

AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0] AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0] 

Reset 

Value 

x=A 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

x=B,C,

D 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

028h 

GPIOx_P

BC 

x=A,B,

C,D 

Reserved 

P
B

C
1

5 

P
B

C
1

4 

P
B

C
1

3 

P
B

C
1

2 

P
B

C
1

1 

P
B

C
1

0 

P
B

C
9 

P
B

C
8 

P
B

C
7 

P
B

C
6 

P
B

C
5 

P
B

C
4
 

P
B

C
3 

P
B

C
2 

P
B

C
1 

P
B

C
0 

Reset 

Value 

x=A,B,

C,D 

Reserved 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

02Ch 

GPIOx_

DS 

x=A,B,

C,D 

Reserved 

D
S

1
5 

D
S

1
4 

D
S

1
3 

D
S

1
2 

D
S

1
1 

D
S

1
0 

D
S

9 

D
S

8 

D
S

7 

D
S

6 

D
S

5 

D
S

4 

D
S

3 

D
S

2 

D
S

1 

D
S

0 

Reset 

Value 

x=A,B,

C,D 

Reserved 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 GPIO ̂GPIOx_PMODẼ 

Ẓ ̔0x00 

ᵝṿ̔0xEBFF FFFF̂x=Ã̕ 0xFFFF FFFF̂x=B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PMODE15[1:0] PMODE14[1:0] PMODE13[1:0] PMODE12[1:0] PMODE11[1:0] PMODE10[1:0] PMODE9[1:0] PMODE8[1:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PMODE7[1:0] PMODE6[1:0] PMODE5[1:0] PMODE4[1:0] PMODE3[1:0] PMODE2[1:0] PMODE1[1:0] PMODE0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ    

31:30 

29:28 

27:26 

25:24 

PMODEy [1:0] GPIOx̂x = A,B,C,D̃ PINy ̔ 

00: ͂   

01: ₮  

10: ⱳ  
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ᵝ    

23:22 

21:20 

19:18 

17:16 

15:14 

13:12 

11:10 

9:8 

7:6 

5:4 

3:2 

1:0 

11: ⱳ  

 GPIO ₮ ̂GPIOx_POTYPẼ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000̂x=A,B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

POT15 POT14 POT13 POT12 POT11 POT10 POT9 POT8 POT7 POT6 POT5 POT4 POT3 POT2 POT1 POT0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 POTy GPIOx̂x = A,B,C,D̃ PINy ₮ ̔ 

0: ₮ ̂ ᵝ ̃ 

1: ₮  

 GPIO ̂GPIOx_SR̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 FFFF̂x=A,B,C,D̃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SR15 SR14 SR13 SR12 SR11 SR10 SR9 SR8 SR7 SR6 SR5 SR4 SR3 SR2 SR1 SR0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 SRy GPIOx̂x = A,B,C,D̃ PINy ᵝ 

0̔  

1̔  

 GPIO ҉Ҋ ̂GPIOx_PUPD̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x2400 0000̂x= Ã̕0x0000 0000̂x= B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PUPD15[1:0] PUPD14[1:0] PUPD13[1:0] PUPD12[1:0] PUPD11[1:0] PUPD10[1:0] PUPD9[1:0] PUPD8[1:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PUPD7[1:0] PUPD6[1:0] PUPD5[1:0] PUPD4[1:0] PUPD3[1:0] PUPD2[1:0] PUPD1[1:0] PUPD0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ    

31:30 

29:28 

27:26 

25:24 

23:22 

21:20 

19:18 

17:16 

15:14 

13:12 

11:10 

9:8 

7:6 

5:4 

3:2 

1:0 

PUPDy[1:0] GPIOx̂x = A,B,C,D̃ PINy҉ Ҋ ̔ 

00̔ ҉/Ҋ  

01̔҉  

10̔Ҋ  

11̔Ḡ  

 GPIO ῀ ̂GPIOx_PID̃ 

Ẓ ̔0x10 
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ᵝṿ̔0x0000 0000̂x= A,B,C,D̃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PID15 PID14 PID13 PID12 PID11 PID10 PID9 PID8 PID7 PID6 PID5 PID4 PID3 PID2 PID1 PID0 

r r r r r r r r r r r r r r r r 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 PIDy GPIOx̂x = A,B,C,D̃ PINy ῀   

֓ᵝҹ ̆ ₮ ṿҹ I/O Ȃ 

 GPIO ₮ ̂GPIOx_POD̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000̂x= A,B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

POD15 POD14 POD13 POD12 POD11 POD10 POD9 POD8 POD7 POD6 POD5 POD4 POD3 POD2 POD1 POD0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 PODy GPIOx̂x = A,B,C,D̃ PINy ₮  

֓ᵝ ᴆ ₮ Ώ῀̆ PODβ / Ȃ 

 GPIO ᵝ / ̂GPIOx_PBSC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000̂x= A,B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PBC15 PBC14 PBC13 PBC12 PBC11 PBC10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBC1 PBC0 

w w w w w w w w w w w w w w w w 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PBS15 PBS14 PBS13 PBS12 PBS11 PBS10 PBS9 PBS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBS1 PBS0 

w w w w w w w w w w w w w w w w 

 

ᵝ    

31:16 PBCy GPIOx̂x = A,B,C,D̃ ᵝy 

֓ᵝ Ώ῀Ȃ 

0̔ PODyβҌ֟  

1̔ PODyβҹ0 

̔ ԅPBCy PBCy ᵝ̆PBCyβ ᵬ Ȃ 

15:0 PBSy GPIOx̂x = A,B,C,D̃ ᵝy  

֓ᵝ Ώ῀Ȃ 

0̔ PODyβҌ֟  

1̔ PODyβҹ1 

 GPIO ̂GPIOx_PLOCK̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000̂x = A,B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved PLOCKK 

               rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PLOCK15 PLOCK14 PLOCK13 PLOCK12 PLOCK11 PLOCK10 PLOCK9 PLOCK8 PLOCK7 PLOCK6 PLOCK5 PLOCK4 PLOCK3 PLOCK2 PLOCK1 PLOCK0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:17 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

16 PLOCKK  

ᵝ ₮̆ Ώ῀ ↓ḱ Ȃ 

0̔ ᵝ  

1̔ ᵝ ̆Ҋ ᵝ╠GPIOx_PLOCK ᵟȂ 

Ώ῀ ↓̔ 

Ώ1 -> Ώ0 -> Ώ1 -> 0 -> ̂ 1̃  

ѿҩ 1 ̆ᵖ ץ Ȃ 

̔ ᵬ Ώ῀ ↓ ̆Ҍ PLOCK[15:0]ṿȂ ᵬ Ώ῀ ↓

Ҭ ᴋᵥ Ҍ Ȃ 

15:0 PLOCKy GPIOx̂x = A,B,C,D̃ PINy ᵝ 

֓ᵝ Ώᵖ PLOCKKβҹ0 Ώ῀Ȃ  
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ᵝ    

0̔ Ҍ  

1̔  

 GPIO ⱳ ᵞ ̂GPIOx_AFL̃ 

Ẓ ̔0x20 

ᵝṿ̔0xFFFF FFFF̂x = A,B,C,D̃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

AFSEL7[3:0] AFSEL6[3:0] AFSEL5[3:0] AFSEL4[3:0] 

rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSEL0[3:0] 

rw rw rw rw 

 

ᵝ    

31:28 

27:24 

23:20 

19:16 

15:12 

11:8 

7:4 

3:0 

AFSELy[3:0] GPIOx̂x = A,B,C,D̃ PINŷy = 0é7̃ ⱳ ᵝ 

0000̔AF0 

0001̔AF1 

0010̔AF2 

0011̔AF3 

0100̔AF4 

0101̔AF5 

0110̔AF6 

0111̔AF7 

1000̔AF8 

1001̔AF9 

1010̔AF10 

1011̔AF11 

1100̔AF12 

1101̔AF13 

1110̔AF14 

1111̔AF15 

 

̔AF15ҹGPIO Ȃ 

 GPIO ⱳ ̂GPIOx_AFH̃ 

Ẓ ̔0x24 

ᵝṿ̔0xF00F FFFF̂x = Ã̕0xFFFF FFFF̂x =B,C,D̃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0] 

rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0] 

rw rw rw rw 

 

ᵝ    

31:28 

27:24 

23:20 

19:16 

15:12 

11:8 

7:4 

3:0 

AFSELy[3:0] GPIOx̂x = A,B,C,D̃ PINŷy = 8é15̃ ⱳ ᵝ 

0000̔AF0 

0001̔AF1 

0010̔AF2 

0011̔AF3 

0100̔AF4 

0101̔AF5 

0110̔AF6 

0111̔AF7 

1000̔AF8 

1001̔AF9 

1010̔AF10 

1011̔AF11 

1100̔AF12 

1101̔AF13 

1110̔AF14 

1111̔AF15  

 

̔AF15ҹGPIO Ȃ 

 GPIO ᵝ ̂GPIOx_PBC̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000̂x = A,B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PBC15 PBC14 PBC13 PBC12 PBC11 PBC10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBC1 PBC0 

w w w w w w w w w w w w w w w w 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 PBCy GPIOx̂x = A,B,C,D̃ ᵝy 

֓ᵝ Ώ῀Ȃ 

0̔ PODyβҌ֟  

1̔ PODyβҹ0 

 GPIOꜚ ⱬ ̂GPIOx_DS̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000̂x= A,B,C,D̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DS15 DS14 DS13 DS12 DS11 DS10 DS9 DS8 DS7 DS6 DS5 DS4 DS3 DS2 DS1 DS0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 DSy GPIOx̂x = A,B,C,D̃ PINy ꜚ ⱬ ᵝ  

0̔ ꜚ ⱬ̂16mA(5V)/8mA(3.3V)/4mA(2.0V)̃ 

1̔ ᵞ ꜚ ⱬ̂8mA(5V)/4mA(3.3V)/2mA(2.0V)̃  

 AFIO  

 AFIO  

AFIO ̔0x40010000 
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5-39 AFIO  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

AFIO_ CFG 

Reserved  

T
IM

3
C

H
2

_
R

M
P
 

Reserved S
P

I3
_

N
S

S 

S
P

I2
_

N
S

S 

S
P

I1
_

N
S

S 

Reserved  

EXTI_ETRR[3:0] 

Reserved 

IOFLTCFG[4:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 

AFIO_EXTI_CF

G0 Reserved 

EXTI3_CFG[3:0] EXTI2_CFG[3:0] EXTI1_CFG[3:0] EXTI0_CFG[3:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 

AFIO_EXTI_CF

G1 Reserved 

EXTI7_CFG[3:0] EXTI6_CFG[3:0] EXTI5_CFG[3:0] EXTI4_CFG[3:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

010h 

AFIO_EXTI_CF

G2 Reserved 

EXTI11_CFG[3:0] EXTI10_CFG[3:0] EXTI9_CFG[3:0] EXTI8_CFG[3:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 

AFIO_EXTI_CF

G3 Reserved 

EXTI15_CFG[3:0] EXTI14_CFG[3:0] EXTI13_CFG[3:0] EXTI12_CFG[3:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

AFIO_DIGEF

T_CFG1 

P
B

1
5

D
IG

E
F

T
E

N 

P
B

1
4

D
IG

E
F

T
E

N 

P
B

1
3

D
IG

E
F

T
E

N 

P
B

1
2

D
IG

E
F

T
E

N 

P
B

1
1

D
IG

E
F

T
E

N 

P
B

1
0

D
IG

E
F

T
E

N 

P
B

9
D

IG
E

F
T

E
N 

P
B

8
D

IG
E

F
T

E
N 

P
B

7
D

IG
E

F
T

E
N 

P
B

6
D

IG
E

F
T

E
N 

P
B

5
D

IG
E

F
T

E
N 

P
B

4
D

IG
E

F
T

E
N 

P
B

3
D

IG
E

F
T

E
N 

P
B

2
D

IG
E

F
T

E
N 

P
B

1
D

IG
E

F
T

E
N 

P
B

0
D

IG
E

F
T

E
N 

P
A

1
5

D
IG

E
F

T
E

N 

P
A

1
4

D
IG

E
F

T
E

N 

P
A

1
3

D
IG

E
F

T
E

N 

P
A

1
2

D
IG

E
F

T
E

N 

P
A

1
1

D
IG

E
F

T
E

N 

P
A

1
0

D
IG

E
F

T
E

N 

P
A

9
D

IG
E

F
T

E
N
 

P
A

8
D

IG
E

F
T

E
N
 

P
A

7
D

IG
E

F
T

E
N
 

P
A

6
D

IG
E

F
T

E
N
 

P
A

5
D

IG
E

F
T

E
N
 

P
A

4
D

IG
E

F
T

EN
 

P
A

3
D

IG
E

F
T

E
N
 

P
A

2
D

IG
E

F
T

E
N
 

P
A

1
D

IG
E

F
T

E
N
 

P
A

0
D

IG
E

F
T

E
N
 

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 

AFIO_DIGEF

T_CFG2 

P
D

1
5

D
IG

E
F

T
E

N 

P
D

1
4

D
IG

E
F

T
E

N 

P
D

1
3

D
IG

E
F

T
E

N 

P
D

1
2

D
IG

E
F

T
E

N 

P
D

1
1

D
IG

E
F

T
E

N 

P
D

1
0

D
IG

E
F

T
E

N 

P
D

9
D

IG
E

F
T

E
N 

P
D

8
D

IG
E

F
T

E
N 

P
D

7D
IG

E
F

T
E

N
 

P
D

6
D

IG
E

F
T

E
N 

P
D

5
D

IG
E

F
T

E
N 

P
D

4
D

IG
E

F
T

E
N 

R
e

s
e

rv
e

d 

P
D

2
D

IG
E

F
T

E

N
 

P
D

1
D

IG
E

F
T

E

N
 

P
D

0
D

IG
E

F
T

E
N 

P
C

1
5

D
IG

E
F

T
E

N 

P
C

1
4

D
IG

E
F

T
E

N 

P
C

1
3

D
IG

E
F

T
E

N 

P
C

1
2

D
IG

E
F

T
E

N 

P
C

1
1

D
IG

E
F

T
E

N 

P
C

1
0

D
IG

E
F

T
E

N 

P
C

9
D

IG
E

F
T

E
N 

P
C

8
D

IG
E

F
T

E
N 

P
C

7
D

IG
E

F
T

E
N 

P
C

6
D

IG
E

F
T

E
N 

P
C

5
D

IG
E

F
T

E
N 

P
C

4
D

IG
E

F
T

E
N 

P
C

3
D

IG
E

F
T

E
N 

P
C

2
D
IG

E
F

T
E

N
 

P
C

1
D

IG
E

F
T

E
N 

P
C

0
D

IG
E

F
T

E
N 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  AFIO ̂AFIO_CFG̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
TIM3CH2

_RMP 
Reserved SPI3_NSS SPI2_NSS SPI1_NSS Reserved 

   rw     rw rw rw    

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved EXTI_ETRR[3:0] Reserved IOFLITCFG[4:0] 

 rw         rw   

ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿȂ 
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ᵝ    

28 TIM3CH2_RMP TIM3 2ῤ  

0̔ TIM3_CH2ҍIO  

1̔ TIM3_CH2ҍLSI  

27:24 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

23 SPI3_NSS SPI3NSS ᵝ̂NSS ҹAFIO ̃Ȃ 

0̔ NSS ҹ  

1̔ NSS ҹ  

̔SPI3ᵬҹ׆ ̆ ᵝ ҹ0Ȃ 

22 SPI2_NSS SPI2NSS ᵝ̂NSS ҹAFIO ̃Ȃ 

0̔ NSS ҹ  

1̔ N3SS ҹ  

̔SPI2ᵬҹ׆ ̆ ᵝ ҹ0Ȃ 

21 SPI1_NSS SPI1NSS ᵝ̂NSS ҹAFIO ̃Ȃ 

0̔ NSS ҹ  

1̔ NSS ҹ  

̔SPI1ᵬҹ׆ ̆ ᵝ ҹ0Ȃ 

20:15 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

14:11 EXTI_ETRR[3:0] Ҭ ↕  

0000̔ EXTI0↕  

0001̔ EXTI1↕  

éé 

1111̔ EXTI15↕  

10:5 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

4:0 IOFLITCFG[4:0] IO └ 

00000̔  

00001̔IO ҹ1ҩAPB2  

00010̔IO ҹ2ҩAPB2  

éé 

11111̔IO ҹ31ҩAPB2  

 

 AFIO Ҭ 0̂ AFIO_EXTI_CFG0̃  

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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EXTI3_CFG[3:0] EXTI2_CFG[3:0] EXTI1_CFG[3:0] EXTI0_CFG[3:0] 

rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 EXTIx_CFG[3:0] EXTIx̂x = 0 é 3̃ 

֓ᵝ ᴆ Ώ̆ ԍ EXTIxҬ ῀ Ȃ 

EXTI0 

0001̔ PA0    0010̔PB0    0100̔ PC0  

1000̔PD0     

EXTI1 

0001̔PA1    0010̔PB1    0100̔PC1  

1000̔Ḡ    

EXTI2 

0001̔PA2    0010̔PB2    0100̔PC2  

1000̔Ḡ    

EXTI3 

0001̔PA3    0010̔PB3    0100̔PC3  

1000̔Ḡ  

̔Ҍ ᶏ ̆ᶛ ̔PA0,PB0,PC0,PD0ᶏ ῒҬѿҩ

EXTI0Ҭ  

 AFIO Ҭ 1̂ AFIO_EXTI_CFG1̃  

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTI7_CFG[3:0] EXTI6_CFG[3:0] EXTI5_CFG[3:0] EXTI4_CFG[3:0] 

rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 EXTIx_CFG[3:0] EXTIx̂x = 4 é 7̃ 

֓ᵝ ᴆ Ώ̆ ԍ EXTIxҬ ῀ Ȃ 

EXTI4 

0001̔PA4    0010̔PB4    0100̔PC4  

1000̔PD4     
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ᵝ    

EXTI5 

0001̔PA5    0010̔PB5    0100̔PC5  

1000̔PD5    

EXTI6 

0001̔PA6    0010̔PB6    0100̔PC6  

1000̔PD6     

EXTI7 

0001̔PA7    0010̔PB7    0100̔PC7  

1000̔PD7  

̔Ҍ ᶏ ̆ᶛ ̔PA4,PB4,PC4,PD4ᶏ ῒҬѿҩ

EXTI4Ҭ  

 AFIO Ҭ 2̂ AFIO_EXTI_CFG2̃  

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTI11_CFG[3:0] EXTI10_CFG[3:0] EXTI9_CFG[3:0] EXTI8_CFG[3:0] 

rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 EXTIx_CFG[3:0] EXTIx̂x = 8é 11̃ 

֓ᵝ ᴆ Ώ̆ ԍ EXTIxҬ ῀ Ȃ 

EXTI8 

0001̔PA8    0010̔PB8    0100̔PC8  

1000̔PD8     

EXTI9 

0001̔PA9    0010̔PB9    0100̔PC9  

1000̔PD9    

EXTI10 

0001̔PA10    0010̔PB10    0100̔PC10  

1000̔PD10     

EXTI11 

0001̔PA11    0010̔PB11    0100̔PC11  

1000̔PD11  

̔Ҍ ᶏ ̆ᶛ ̔PA8,PB8,PC8,PD8ᶏ ῒҬѿҩ
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ᵝ    

EXTI8Ҭ  

 AFIO Ҭ 3̂ AFIO_EXTI_CFG3̃  

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTI15_CFG[3:0] EXTI14_CFG[3:0] EXTI3_CFG[3:0] EXTI2_CFG[3:0] 

rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 EXTIx_CFG[3:0] EXTIx̂x = 12 é 15̃ 

֓ᵝ ᴆ Ώ̆ ԍ EXTIxҬ ῀ Ȃ 

֓ᵝ ᴆ Ώ̆ ԍ EXTIxҬ ῀ Ȃ 

EXTI12 

0001̔PA12    0010̔PB12    0100̔PC12  

1000̔PD12     

EXTI13 

0001̔PA13    0010̔PB13    0100̔PC13  

1000̔PD13    

EXTI14 

0001̔PA14    0010̔PB14    0100̔PC14  

1000̔PD14     

EXTI5 

0001̔PA15    0010̔PB15    0100̔PC15  

1000̔PD15  

̔Ҍ ᶏ ̆ᶛ ̔PA12,PB12,PC12,PD12ᶏ ῒҬѿҩ

EXTI12Ҭ  

 ┬ 1̂ AFIO_DIGEFT_CFG1̃ 

Ẓ ̔0x18 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PB15DIG

EFTEN 

PB14DIG

EFTEN 

PB13DIG

EFTEN 

PB12DIG

EFTEN 

PB11DIGE

FTEN 

PB10DIG

EFTEN 

PB9DIGE

FTEN 

PB8DIG 

EFTEN 

PB7DIG 

EFTEN 

PB6DIG 

EFTEN 

PB5DIG 

EFTEN 

PB4DIG 

EFTEN 

PB3DIG 

EFTEN 

PB2DIG 

EFTEN 

PB1DIG 

EFTEN 

PB0DIG 

EFTEN 
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rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PA15DIG

EFTEN 

PA14DIG

EFTEN 

PA13DIG

EFTEN 

PA12DIGE

FTEN 

PA11DIGE

FTEN 

PA10DIGE

FTEN 

PA9DIGE

FTEN 

PA8DIG 

EFTEN 

PA7DIG 

EFTEN 

PA6DIG 

EFTEN 

PA5DIG 

EFTEN 

PA4DIG 

EFTEN 

PA3DIG 

EFTEN 

PA2DIG 

EFTEN 

PA1DIG 

EFTEN 

PA0DIG 

EFTEN 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 PByDIGEFTEN PBy ᶏ ᵝ(y=0é15) 

0̔ EFT 

1̔ᶏ EFT 

15:0 PAyDIGEFTEN PAy ᶏ ᵝ(y=0é15) 

0̔ EFT 

1̔ᶏ EFT 

 ┬ 2̂ AFIO_DIGEFT_CFG2̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PD15DIG

EFTEN 

PD14DIG

EFTEN 

PD13DIG

EFTEN 

PD12DIG

EFTEN 

PD11DIG

EFTEN 

PD10DIG

EFTEN 

PD9DIGE

FTEN 

PD8DIG 

EFTEN 

PD7DIG 

EFTEN 

PD6DIG 

EFTEN 

PD5DIG 

EFTEN 

PD4DIG 

EFTEN 
Reserved 

PD2DIG 

EFTEN 

PD1DIG 

EFTEN 

PD0DIG 

EFTEN 

rw rw rw rw rw rw rw rw rw rw rw rw  rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PC15DIG

EFTEN 

PC14DIG

EFTEN 

PC13DIG

EFTEN 

PC12DIG

EFTEN 

PC11DIGE

FTEN 

PC10DIG

EFTEN 

PC9DIGE

FTEN 

PC8DIG 

EFTEN 

PC7DIG 

EFTEN 

PC6DIG 

EFTEN 

PC5DIG 

EFTEN 

PC4DIG 

EFTEN 

PC3DIG 

EFTEN 

PC2DIG 

EFTEN 

PC1DIG 

EFTEN 

PC0DIG 

EFTEN 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 PDyDIGEFTEN PDy ᶏ ᵝ(y=0,4,5é15) 

0̔ EFT 

1̔ᶏ EFT 

15:0 PCyDIGEFTEN PCy ᶏ ᵝ(y=0é15) 

0̔ EFT 

1̔ᶏ EFT 
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6 Ҭ Ԋᴆ 

 Ҭ  

 

Â 32ҩ Ҭ ̂Ҍ 16ҩCortexÈ-M0 Ҭ ̃Ȃ 

Â 4ҩ ᴨᾢ ̂ᶏ ԅ 2β Ҭ ᴨᾢ ̃̕ 

Â ᵞ Ҭ ̕ 

Â └̕ 

Â └ ̕ 

Ҭ └ ̂NVIC̃ ̆ ץ ᵞ Ҭ ⌠

Ҭ Ȃ Ҭ └ ῤ Ҭ Ȃ 

 SysTick‰ṿ  

‰ṿ ҹ8000̆ ҹ8MHẑHCLK/8 ṿ̃̆֟ 1ms ‰Ȃ 

 Ҭ  

6-1  

ᵝ  ᴨᾢ  
ᴨᾢ

 
   

- - - - Ḡ (Reserved) 0x0000 0000 

- -3  Reset ᵝ(Reset) 0x0000 0004 

- -2  NMI 
Ҍ Ҭ ȂRCC ῃ  

(CSS) ⌠NMI Ȃ 
0x0000 0008 

- -1  HardFault (fault) 0x0000 000C 

- 3  SVCall SWIפ Ⱶ 0x0000 002C 

- 5  PendSV Ⱶ  0x0000 0038 

- 6  SysTick  0x0000 003C 

0 7  WWDG Ҭ  0x0000 0040 

1 8  PVD PVDҬ ̂ EXTI16̃ 0x0000 0044 

2 9  RTC 
RTCҬ ̂ EXTI17ȁ18ȁ

19̃ 
0x0000 0048 

3 10  MMU_RAMC_ERR MMU/RAMC_ERRῃ Ҭ   0x0000 004C 

4 11  FLASH Flashῃ Ҭ   0x0000 0050 

5 12  RCC RCCῃ Ҭ  0x0000 0054 

6 13  EXTI0_1 EXTI[1:0] Ҭ  0x0000 0058 

7 14  EXTI2_3 EXTI [3:2] Ҭ  0x0000 005C 

8 15  EXTI4_15 EXTI[15:4] Ҭ  0x0000 0060 



                                                                www.nsingtech.com 

 119 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

ᵝ  ᴨᾢ  
ᴨᾢ

 
   

9 16  SAC SACҬ  0x0000 0064 

10 17  DMA_CH1_2 DMA 1/2Ҭ  0x0000 0068 

11 18  DMA_CH3_4_5 DMA 3/4/5Ҭ  0x0000 006C 

12 19  TIM4 TIM4ῃ Ҭ  0x0000 0070 

13 20  TIM1_BRK_UP_TRG_COM TIM1┤ ȁ ȁ ḤҬ   0x0000 0074 

14 21  TIM1_CC TIM1 Ҭ  0x0000 0078 

15 22  CAN CANҬ  0x0000 007C 

16 23  TIM3 TIM3ῃ Ҭ  0x0000 0080 

17 24  UART3_4 UART3/4ῃ Ҭ  0x0000 0084 

18 25  TIM5 TIM5ῃ Ҭ  0x0000 0088 

19 26  TIM6 TIM6ῃ Ҭ ̆ EXTI20 0x0000 008C 

20 27  TIM2 TIM2ῃ Ҭ  0x0000 0090 

21 28  ADC ADCῃ Ҭ  0x0000 0094 

22 29  SPI2 SPI2ῃ Ҭ  0x0000 0098 

23 30  I2C1 I2C1ῃ Ҭ  0x0000 009C 

24 31  I2C2 I2C2ῃ Ҭ  0x0000 00A0 

25 32  SPI1 SPI1ῃ Ҭ  0x0000 00A4 

26 33  UART1 UART1ῃ Ҭ  0x0000 00A8 

27 34  SPI3 SPI3ῃ Ҭ  0x0000 00AC 

28 35  UART5 UART5ῃ Ҭ  0x0000 00B0 

29 36  LCD LCDῃ Ҭ  0x0000 00B4 

30 37  UART2 UART2ῃ Ҭ  0x0000 00B8 

31 38  COMP1_2_3_4 COMP1/2/3/4ῃ Ҭ  0x0000 00BC 

 Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ 

Ҭ /Ԋᴆ └ 21ҩ֟ Ҭ /Ԋᴆ ̆ ῀ ץ ‖

῀ ץ̆ ҉ ȁҊ 3 Ԋᴆ ̆Ӟ ץ Ȃ Ḡ

Ҭ ̆ ᵝΏô1ôᵬ̆ Ҭ Ȃ 

 Һ  

EXTI└ Һ Ҋ̔ 

Â 21ҩ ᴆҬ /Ԋᴆ  

Â ῀ Ҭ /Ԋᴆ  

Â Ҭ ᵝ 

Â ‖ ῀  

Â ҉ ȁҊ 3 Ԋᴆ  
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Â ₮ᵞⱳ  

6-1 Ҭ /Ԋᴆ └  

 

 ⱳ  

EXTI 21Ҭ ̆ῒҬ16 I/O ̆ 5 ῤ Ȃ ֟ Ҭ ̆ Ҭ

└ NVICҬ ᶏ Ҭ Ȃ EXTI_RT_CFGEXTI_FT_CFG

҉ ȁҊ Ԋᴆ ̆ Ҭ EXTI_IMASKβΏô1ôᾛ Ҭ

Ȃ Ҭ ҉ ⌠ ̆ ֟ ѿҩҬ ̆ ᵝӞ ӊ ô1ôȂ

ᵝΏô1ô̆ Ҭ Ȃ 

֟ Ԋᴆ̆ ᶏ Ԋᴆ Ȃ ̆ ҉ /Ҋ ̆

Ԋᴆ ᵝΏô1ôᾛ Ҭ Ȃ Ԋᴆ ҉ ̆ ֟ ѿҩԊᴆ

‖̆ ᵝҌ ô1ôȂ 

̆ ᴆҬ /Ԋᴆ Ώô1ô̆Ӟ ץ ᴆ֟ Ҭ /Ԋᴆ Ȃ 

Â ᴆҬ ̆ 21 ᵬҹҬ ̔ 

É 21Ҭ ᵝ̂EXTI_IMASK̃̕ 

É Ҭ ᵝ̂EXTI_RT_CFGEXTI_FT_CFG̃̕ 

AMBA APB BUS

Pheripheral Interface

Falling 

Trigger 

Seletion 

register

Rising 

Trigger 

Selection 

register

Software 

Interrupt 

Event 

register

Interrupt 

Mask 

register

Pending 

Request 

register

Edge detect circuit

Event 

Mask 

register

Pulse 

generator

PCLK2

Input 

Line

To NVIC interrupt 

controller

32 3232 32 32

21 21 21

21

21 21 212121
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É ⌠ Ҭ └ NVICҬ ᶏ ᵝ ᶏ̆21Ҭ Ҭ ץ

Ȃ 

Â ᴆԊᴆ ̆ 21 ᵬҹԊᴆ ̔ 

É 21Ԋᴆ ᵝ̂EXTI_EMASK̃̕ 

É Ԋᴆ ᵝ̂EXTI_RT_CFGEXTI_FT_CFG̃Ȃ 

Â ᴆҬ /Ԋᴆ ̆ 21 ᵬҹ ᴆҬ /Ԋᴆ ̔ 

É 21Ҭ /Ԋᴆ ᵝ̂EXTI_IMASK,EXTI_EMASK̃̕ 

É ᴆҬ Ԋᴆ ᵝ̂EXTI_SWIẼȂ 
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  EXTI  

6-2 Ҭ I/O  

 

AFIO_EXTI_ CFG1~4GPIO҉ Ҭ /Ԋᴆ̆ ᾢᶏ AFIO Ȃ I/O ҉ץ

⌠16 Ҭ /Ԋᴆ ҉Ȃ 5 EXTI Ҋ̔ 

Â EXTI16 ⌠PVD₮ 

Â EXTI17 ⌠RTC Ԋᴆ 

Â EXTI18 ⌠RTC͂᷅ RTC Ԋᴆ 

EXTI0_CFG[3:0] Control EXTI1_CFG[3:0] Control EXTI2_CFG[3:0] Control EXTI3_CFG[3:0] Control

EXTI4_CFG[3:0] Control EXTI5_CFG[3:0] Control EXTI6_CFG[3:0] Control EXTI7_CFG[3:0] Control

AFIO_EXTI_CFG0 

Register

AFIO_EXTI_CFG1 

Register

EXTI0 EXTI1 EXTI2 EXTI3

EXTI4 EXTI5 EXTI6 EXTI7

EXTI8_CFG[3:0] Control EXTI9_CFG[3:0] Control EXTI10_CFG[3:0] Control EXTI11_CFG[3:0] Control

EXTI12_CFG[3:0] Control EXTI13_CFG[3:0] Control EXTI14_CFG[3:0] Control EXTI15_CFG[3:0] Control

AFIO_EXTI_CFG2 

Register

AFIO_EXTI_CFG3 

Register

EXTI8 EXTI9 EXTI10 EXTI11

EXTI12 EXTI13 EXTI14 EXTI5

PC0

PB0

PA0

PD0

PC1

PB1

PA1

PC2

PB2

PA2

PC3

PB3

PA3

PC4

PB4

PA4

PD4

PC5

PB5

PA5

PD5

PC6

PB6

PA6

PD6

PC7

PB7

PA7

PD7

PC8

PB8

PA8

PD8

PC9

PB9

PA9

PD9

PC10

PB10

PA10

PD10

PC11

PB11

PA11

PD11

PC12

PB12

PA12

PD12

PC13

PB13

PA13

PD13

PC14

PB14

PA14

PD14

PC15

PB15

PA15

PD15

PD1 PD2
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Â EXTI19 ⌠RTC Ԋᴆ 

Â EXTI20 ⌠TIM6 Ԋᴆ 

̔ᶏ TIM6 Ҭ ̆῏ EXTI ҉ Ȃ 

 EXTI  

 EXTI  

6-2 EXTI  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

EXTI_EMASK 

Reserved 

E
M

A
S

K
2

0 

E
M

A
S

K
1

9 

E
M

A
S

K
1

8 

E
M

A
S

K
1

7 

E
M

A
S

K
1

6 

E
M

A
S

K
1

5 

E
M

A
S

K
1

4 

E
M

A
S

K
1

3 

E
M

A
S

K
1

2 

E
M

A
S

K
1

1 

E
M

A
S

K
1

0 

E
M

A
S

K
9
 

E
M

A
S

K
8
 

E
M

A
S

K
7
 

E
M

A
S

K
6
 

E
M

A
S

K
5
 

E
M

A
S

K
4
 

E
M

A
S

K
3
 

E
M

A
S

K
2
 

E
M

A
S

K
1
 

E
M

A
S

K
0
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

004h 

EXTI_IMASK 

Reserved IM
A

S
K

2
0
 

IM
A

S
K

1
9
 

IM
A

S
K

1
8
 

IM
A

S
K

1
7
 

IM
A

S
K

1
6
 

IM
A

S
K

1
5
 

IM
A

S
K

1
4
 

IM
A

S
K

1
3
 

IM
A

S
K

1
2
 

IM
A

S
K

1
1
 

IM
A

S
K

1
0
 

IM
A

S
K

9
 

IM
A

S
K

8
 

IM
A

S
K

7
 

IM
A

S
K

6
 

IM
A

S
K

5
 

IM
A

S
K

4
 

IM
A

S
K

3
 

IM
A

S
K

2
 

IM
A

S
K

1
 

IM
A

S
K

0
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 

EXTI_FT_CFG 

Reserved 

F
T

_
C

F
G

2
0 

F
T

_
C

F
G

1
9 

F
T

_
C

F
G

1
8 

F
T

_
C

F
G

1
7 

F
T

_
C

F
G

1
6 

F
T

_
C

F
G

1
5 

F
T

_
C

F
G

1
4 

F
T

_
C

F
G

1
3 

F
T

_
C

F
G

1
2 

F
T

_
C

F
G

1
1 

F
T

_
C

F
G

1
0 

F
T

_
C

F
G

9 

F
T

_
C

F
G

8 

F
T

_
C

F
G

7 

F
T

_
C

F
G

6 

F
T

_
C

F
G

5 

F
T

_
C

F
G

4 

F
T

_
C

F
G

3 

F
T

_
C

F
G

2 

F
T

_
C

F
G

1 

F
T

_
C

F
G

0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 

EXTI_RT_CFG 

Reserved 

R
T

_
C

F
G

2
0 

R
T

_
C

F
G

1
9 

R
T

_
C

F
G

1
8 

R
T

_
C

F
G

1
7 

R
T

_
C

F
G

1
6 

R
T

_
C

F
G

1
5 

R
T

_
C

F
G

1
4 

R
T

_
C

F
G

1
3 

R
T

_
C

F
G

1
2 

R
T

_
C

F
G

1
1 

R
T

_
C

F
G

1
0 

R
T

_
C

F
G

9 

R
T

_
C

F
G

8 

R
T

_
C

F
G

7 

R
T

_
C

F
G

6 

R
T

_
C

F
G

5 

R
T

_
C

F
G

4 

R
T

_
C

F
G

3 

R
T

_
C

F
G

2 

R
T

_
C

F
G

1 

R
T

_
C

F
G

0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

010h 

EXTI_PEND 

Reserved P
E

N
D

2
0 

P
E

N
D

1
9 

P
E

N
D

1
8 

P
E

N
D

1
7 

P
E

N
D

1
6 

P
E

N
D

1
5 

P
E

N
D

1
4 

P
E

N
D

1
3 

P
E

N
D

1
2 

P
E

N
D

1
1 

P
E

N
D

1
0 

P
E

N
D

9 

P
E

N
D

8 

P
E

N
D

7 

P
E

N
D

6 

P
E

N
D

5 

P
E

N
D

4 

P
E

N
D

3 

P
E

N
D

2 

P
E

N
D

1 

P
E

N
D

0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 

EXTI_SWIE 

Reserved S
W

IE
2

0 

S
W

IE
1

9 

S
W

IE
1

8 

S
W

IE
1

7 

S
W

IE
1

6 

S
W

IE
1

5 

S
W

IE
1

4 

S
W

IE
1

3 

S
W

IE
1

2 

S
W

IE
1

1 

S
W

IE
1

0 

S
W

IE
9 

S
W

IE
8 

S
W

IE
7 

S
W

IE
6 

S
W

IE
5 

S
W

IE
4 

S
W

IE
3 

S
W

IE
2 

S
W

IE
1 

S
W

IE
0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

EXTI_TS_SEL 

Reserved 

TSSEL[3:0] 

Reset Value 0 0 0 0 

 EXTIԊᴆ ̂EXTI_EMASK̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved EMASK20 EMASK19 EMASK18 EMASK17 EMASK16 

           rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EMASK15 EMASK14 EMASK13 EMASK12 EMASK11 EMASK10 EMASK9 EMASK8 EMASK7 EMASK6 EMASK5 EMASK4 EMASK3 EMASK2 EMASK1 EMASK0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 
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ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

20:0 EMASKx x҉ Ԋᴆ ̂x 0̆ 1̆ 2é19̆20̃ 

0̔ x҉ Ԋᴆ ̕ 

1̔ x҉ Ԋᴆ Ȃ 

 EXTIҬ ̂EXTI_IMASK̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved IMASK20 IMASK19 IMASK18 IMASK17 IMASK16 

           rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IMASK15 IMASK14 IMASK13 IMASK12 IMASK11 IMASK10 IMASK9 IMASK8 IMASK7 IMASK6 IMASK5 IMASK4 IMASK3 IMASK2 IMASK1 IMASK0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

20:0 IMASKx x҉ Ҭ ̂x 0̆ 1̆ 2é19̆20̃ 

0̔ x҉ Ҭ ̕ 

1̔ x҉ Ҭ Ȃ 

 EXTIҊ ̂EXTI_FT_CFG̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
FT 

_CFG20 

FT 

_CFG19 

FT 

_CFG18 

FT 

_CFG17 

FT 

_CFG16 

           rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FT 

_CFG15 

FT 

_CFG14 

FT 

_CFG13 

FT 

_CFG12 

FT 

_CFG11 

FT 

_CFG10 

FT 

_CFG9 

FT 

_CFG8 

FT 

_CFG7 

FT 

_CFG6 

FT 

_CFG5 

FT 

_CFG4 

FT 

_CFG3 

FT 

_CFG2 

FT 

_CFG1 

FT 

_CFG0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 
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ᵝ    

20:0 FT_CFGx x҉ Ҋ ᵝ̂x 0̆ 1̆ 2é19̆20̃ 

0̔ ῀ x҉ Ҋ ̂Ҭ Ԋᴆ̃ 

1̔ ᾛ ῀ x҉ Ҋ ̂Ҭ Ԋᴆ̃ 

 EXTI҉ ̂EXTI_RT_CFG̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
RT 

_CFG20 

RT 

_CFG19 

RT 

_CFG18 

RT 

_CFG17 

RT 

_CFG16 

           rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RT 

_CFG15 

RT 

_CFG14 

RT 

_CFG13 

RT 

_CFG12 

RT 

_CFG11 

RT 

_CFG10 

RT 

_CFG9 

RT 

_CFG8 

RT 

_CFG7 

RT 

_CFG6 

RT 

_CFG5 

RT 

_CFG4 

RT 

_CFG3 

RT 

_CFG2 

RT 

_CFG1 

RT 

_CFG0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

20:0 RT_CFGx 

x҉ ҉ ᵝ̂x 0̆ 1̆ 2é19̆20̃ 

0̔ ῀ x҉ ҉ ̂Ҭ Ԋᴆ̃ 

1̔ ᾛ ῀ x҉ ҉ ̂Ҭ Ԋᴆ̃ 

 EXTI ̂EXTI_PEND̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved PEND20 PEND19 PEND18 PEND17 PEND16 

           rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PEND15 PEND14 PEND13 PEND12 PEND11 PEND10 PEND9 PEND8 PEND7 PEND6 PEND5 PEND4 PEND3 PEND2 PEND1 PEND0 

rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

20:0 PENDx x҉ ᵝ̂x 0̆ 1̆ 2é19̆20̃ 

0̔  

1̔ ԅ  
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ᵝ    

Ҭ ҉ ԅ Ԋᴆ̆ ᵝ ô1ôȂ ᵝҬΏ῀ô1ô

ץ ̆Ӟ ץ ᵝȂ 

 EXTIᴆҬ Ԋᴆ ̂EXTI_SWIẼ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved SWIE20 SWIE19 SWIE18 SWIE17 SWIE16 

           rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SWIE15 SWIE14 SWIE13 SWIE12 SWIE11 SWIE10 SWIE9 SWIE8 SWIE7 SWIE6 SWIE5 SWIE4 SWIE3 SWIE2 SWIE1 SWIE0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

20:0 SWIEx x҉ ᴆҬ ̂x 0̆ 1̆ 2é19̆20̃ 

ᵝҹô0ô̆Ώô1ô EXTI_PENDҬ ᵝȂ

EXTI_IMASKEXTI_EMASKҬᾛ ֟ Ҭ ̆ ֟ ѿҩҬ Ȃ 

̔ Ώ῀ô1ô EXTI_PENDβ ̆ ץ ᵝҹô0ôȂ  

 EXTI ̂EXTI_TS_SEL̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved TSSEL[3:0] 

            rw rw rw rw 

 

ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3:0 TSSEL[3:0] Ҭ ῀ᵬҹ Ԋᴆ  

0000̔ EXTI0ᵬҹ Ԋᴆ ̕ 

0001̔ EXTI1ᵬҹ Ԋᴆ ̕ 
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ᵝ    

éé 

1111̔ EXTI15ᵬҹ Ԋᴆ Ȃ 
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7 DMA └  

 ׃ 

DMA └ ῍ ץ 5ҩAHB׆ ̔FlashȁSRAMȁADCȁAPB1 APB2ȂDMA └ CPU

ץ└ ׆ ⌠ ꜚȂ ̆ CPU ᴰ Ȃ ̆ ץ CPU

ԍῒז /└ᴋⱵ ᵣ ⱳ Ȃ 

MCU Һ ΐ ᴂ AHB-Lite ȂDMA CPUῤ ץ Ҍ

׆ ̆Ӟ ץ ׆ Ȃ 

DMA └ 5ҩ Ȃ ҩ ԍ Ⱶ ҩ ҩ ῤ Ȃῤ ᴂ

└Ҍ DMA ᴨᾢ Ȃ 

Ȃ 

 Һ  

DMAҺ ̔ 

Â 5ҩ DMA Ȃ 

Â ҩDMA ᴆ ᴆ ꜚᴰ ̆ ᴆ Ȃ 

Â ҩ DMA Ғ ᴆᴨᾢ ̂DMA_CHCFGx.PRIOLVL[1:0]ᵝ̆ 4ҩᴨᾢ ̃̆ ץ

Ȃΐ ᴆᴨᾢ ѿ ᴆ ̂ ץ̃ ᴨᾢ ̂

ᵞ ᴨᾢ ̃Ȃ 

Â Ȃ ҍ Ȃ 

Â ҩ ᴰ Ȃ 

Â ҩ 3ҩ Ԋᴆ Ҭ ̂ᴰ ȁ ᴰ ȁᴰ ̃ 1ҩῃ Ҭ ̂ 3

ҩԊᴆ ̃Ȃ 

Â ῤ ⌠ῤ ȁῤ ⌠ ⌠ῤ ҈ ᴰ Ȃ 

̔Ӟ ץ SPI⌠ DAC ̂ ҹ ⌠ῤ ̃Ȃ 

Â ῍ 5ҩAHB׆ ̔FlashȁSRAMȁADCȁAPB1APB2Ȃ 

Â ᴰ ̂0~65535̃Ȃ 

̔Ҍ ᶏץ DMA FLASH ץ̆ ᾧ Ȃ 



                                                                www.nsingtech.com 

 129 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

 ⱳ  

7-1 DMA  

 

 ⱳ  

DMA └ CortexÊ-M0ῤ ῍֣ Ȃ CPU DMA ѿҩ ̂RAM

̃ ̆DMA ᴪ ẢCPU ₃ҩ ̆ ᴂ Ȃ ᾛ CPU

ѿ ̂ῤ ̃ Ȃ 

 DMA ᵬ 

DMA ץ ᴆ ᴆ ̆DMA └ ᴨᾢ Ȃ ᴰ

ᵝ ׆ ̆ Ữ ҬȂѿ ᵬ ̆ └ ▼ᵩᴰ

̆ Ҋѿ ᴰ Ȃ 

ҩDMA ᴰ ҈ҩ ᵬ̔ 

Â ̔ ᴰ ̂DMA_PADDRxDMA_MADDRx̃̆׆ Ȃ 

Â Ữ̔ ᴰ ̂DMA_PADDRxDMA_MADDRx̃̆ Ữ⌠

Ȃ 

Â ᵬ ̆ DMA_TXNUMx ⁞ ᵬ̆ Ҋѿҩ ᵬ

Ȃ 

Cortex-M0

B
u

s
 m

a
tr

ix

DMA

Flash

Interface 

controller

DMA

CH1

CH2

CH5

AHB slave 

device

Arbiter

Bridge 1

Bridge 2

DMA requests  

Flash

SRAM

ADC

UART3

UART4

UART5

I2C1

UART1

UART2

SPI1

I2C2

TIM6

SPI2

A
P

B
1

A
P

B
2

TIM1/2/

3/4/5

DMA requests  

SPI3
DAC
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 ᴨᾢ ᴂ  

DMAᶏ ᴂ Ҍ ҩ Ȃ ҩ ᴨᾢ └

(DMA_CHCFGx)Ҭ Ȃ 

4ҩᴨᾢ ̔ 

É ᴨᾢ  

É ᴨᾢ  

É Ҭᴨᾢ  

É ᵞᴨᾢ  

’Ҋ̆ ᴨᾢ ̆↕ ᵞ ΐ ᴨᾢ Ȃ 

ԍῤ ⌠ῤ ᴰ ̆ 4 ᴰ ᵬ ᴂ Ȃ 

ԍҍ ῏ ᴰ ̆ ᴰ ᵬ ᴪ ᴂ Ȃ 

 DMA ᴰ  

ҩ ץ ῤ ӊ DMAD ȂDMAD

̆ ṿҹ65535ȂDMA_TXNUM ᴰ ⁞Ȃ 

 ᵝ  

ῤ ᴰ ᵝ ȁ ̆ ץ DMA_CHCFGx.PSIZEDMA_CHCFGx.MSIZE

Ȃ 

DMA_CHCFGx.PSIZEDMA_CHCFGx.MSIZEҌ ̆DMA 7-1 Ȃ 

7-1 ᵬ( PINC = MINC = 1) 

Source 

width 

(bit)  

Destina-

tion 

width 

(bit)  

Number 

of 

transfer 

(Byte) 

Source: 

Address / data 

Transfer operations 

(R: Read, W: Write) 

Destination: 

Address / data 

8 8 4 

0x0 / B0 

0x1 / B1 

0x2 / B2 

0x3 / B3 

1: R B0 [7:0] @0x0, W B0 [7:0] @0x0 

2: R B1 [7:0] @0x1, W B1 [7:0] @0x1 

3: R B2 [7:0] @0x2, W B2 [7:0] @0x2 

4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 

0x0 / B0 

0x1 / B1 

0x2 / B2 

0x3 / B3 

8 16 4 

0x0 / B0 

0x1 / B1 

0x2 / B2 

0x3 / B3 

1: R B0 [7:0] @0x0, W 00B0 [15:0] @0x0 

2: R B1 [7:0] @0x1, W 00B1 [15:0] @0x2 

3: R B2 [7:0] @0x2, W 00B2 [15:0] @0x4 

4: R B3 [7:0] @0x3, W 00B3 [15:0] @0x6 

0x0 / 00B0 

0x2 / 00B1 

0x4 / 00B2 

0x6 / 00B3 

8 32 4 

0x0 / B0 

0x1 / B1 

0x2 / B2 

0x3 / B3 

1: R B0 [7:0] @0x0, W 000000B0 [31:0] @0x0 

2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 

3: R B2 [7:0] @0x2, W 000000B2 [31:0] @0x8 

4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 

0x0 / 000000B0 

0x4 / 000000B1 

0x8 / 000000B2 

0xC / 000000B3 
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Source 

width 

(bit)  

Destina-

tion 

width 

(bit)  

Number 

of 

transfer 

(Byte) 

Source: 

Address / data 

Transfer operations 

(R: Read, W: Write) 

Destination: 

Address / data 

16 8 4 

0x0 / B1B0 

0x2 / B3B2 

0x4 / B5B4 

0x6 / B7B6 

1: R B1B0 [15:0] @0x0, W B0 [7:0] @0x0 

2: R B3B2 [15:0] @0x2, W B2 [7:0] @0x1 

3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 

4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 

0x0 / B0 

0x1 / B2 

0x2 / B4 

0x3 / B6 

16 16 4 

0x0 / B1B0 

0x2 / B3B2 

0x4 / B5B4 

0x6 / B7B6 

1: R B1B0 [15:0] @0x0, W B1B0 [15:0] @0x0 

2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 

3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 

4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 

0x0 / B1B0 

0x2 / B3B2 

0x4 / B5B4 

0x6 / B7B6 

16 32 4 

0x0 / B1B0 

0x2 / B3B2 

0x4 / B5B4 

0x6 / B7B6 

1: R B1B0 [15:0] @0x0, W 0000B1B0 [31:0] @0x0 

2: R B3B2 [15:0] @0x2, W 0000B3B2 [31:0] @0x4 

3: R B5B4 [15:0] @0x4, W 0000B5B4 [31:0] @0x8 

4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0xC 

0x0 / 0000B1B0 

0x4 / 0000B3B2 

0x8 / 0000B5B4 

0xC / 0000B7B6 

32 8 4 

0x0 / B3B2B1B0 

0x4 / B7B6B5B4 

0x8 / BBBAB9B8 

0xC / BFBEBDBC 

1: R B3B2B1B0 [31:0] @0x0, W B0 [7:0] @0x0 

2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 

3: R BBBAB9B8 [31:0] @0x8, W B8 [7:0] @0x2 

4: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 

0x0 / B0 

0x1 / B4 

0x2 / B8 

0x3 / BC 

32 16 4 

0x0 / B3B2B1B0 

0x4 / B7B6B5B4 

0x8 / BBBAB9B8 

0xC / BFBEBDBC 

1: R B3B2B1B0 [31:0] @0x0, W B1B0 [15:0] @0x0 

2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 

3: R BBBAB9B8 [31:0] @0x8, W B9B8 [15:0] @0x4 

4: R BFBEBDBC [31:0] @0xC, W BDBC [15:0] @0x6 

0x0 / B1B0 

0x2 / B5B4 

0x4 / B9B8 

0x6 / BDBC 

32 32 4 

0x0 / B3B2B1B0 

0x4 / B7B6B5B4 

0x8 / BBBAB9B8 

0xC / BFBEBDBC 

1: R B3B2B1B0 [31:0] @0x0, W B3B2B1B0 [31:0] @0x0 

2: R B7B6B5B4 [31:0] @0x4, W B7B6B5B4 [31:0] @0x4 

3: R BBBAB9B8 [31:0] @0x8, W BBBAB9B8 [31:0] @0x8 

4: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0xC 

0x0 / B3B2B1B0 

0x4 / B7B6B5B4 

0x8 / BBBAB9B8 

0xC / BFBEBDBC 

̔ 

DMA HWDATA[31:0]ᶫ 32β ̆ ָӇ ̂HSIZEׅ

/ ᵬ ̃Ȃ ᶫ HWDATA[31:0]ץҊ ↕̔ 

 ̧ ԍ ̆DMA 0 ᾟMSB̆ ⌠ ױ ῒ └ҹ32βȂᶛ ̆

8β 0x55̆ 16βȂDMA 0 ᾟ ᶏῒ ҹ16β 0x0055̆ ῒ └ҹ

32β 0x0055_0055ᶫ HWDATA[31:0]̂̕ ҹ32β̆↕DMA ᴪ 0 ᾟ

̃Ȃ 

 ̧ ԍ ԍ ғ ԍ32β D̆MA └⌠32β Ȃᶛ ̆ ҹ 8β

0x1F̆HWDATA[31:0] = 0x1F1F_1F1FȂ 16β 0x2345̆↕ HWDATA[31:0] = 

0x2345_2345Ȃ 

Ḡ ԅֽ ᵬ Ҍᴪ֟ ̆ ғ ׅ ץ ᵝ̂ 0 ᾟ̃

ꜚ⌠ ױ ᵝ Ȃ ѿҩ 8ᵝ ᵖҍ 32β ̆↕ ҹ 8

ᵝ̆ ҹ32β̆ ᵝ 0 ᾟȂ 
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 /ῤ  

DMA_CHCFGx.PINCDMA_CHCFGx.MINC№≢ └ ῤ ᶏ ꜚ Ȃ ᴆ

ᴰ ҬҌ Ώ̂ ץ ̃ Ȃ 

Â ꜚ Ҋ̆Ҋѿҩ ᴰ ᴰ ᵝ ̂1ȁ2 4̃ ꜚ ⱴȂ ѿ

ᴰ Ữ DMA_PADDRxDMA_MADDRxҬȂ 

Â Ҋ̆ ҹ∆ Ȃ 

ᴰ ̂ ᴰ ҹ 0̃ ̆ ╠ ᵬԍ Ҍ Ȃ 

Â Ҋ̆DMA ᴰ Ả Ȃ DMAD ̆ DMA ’Ҋ

ΏDMA_TXNUMxҬ ᴰ Ȃ 

Â Ҋ̆ ᴰ ̆DMA_TXNUMx ῤ ᴪ ꜚ ⱴ ῒ∆ ṿ̆ ғ ╠ῤ

ῤ Ӟᴪ ⱴ DMA_PADDRxDMA_MADDRx ∆ Ȃ 

  

Ҋ̔ 

1. Ҭ ᵝ̆1̔ Ҭ ̆0̔ Ҭ Ȃ 

2. ῤ ץ ᴰ Ȃ 

3. ᴨᾢ ̆0̔ ᵞ̆3̔ Ȃ 

4. ῤ Ȃ 

5. ᴰ Ȃ 

6. ̆ Ȃ 

7. Ữ ⌠ Ữ ̆ MEM2MEM ̂ ̔ DMA ᵬ M2M ̆

ṿ ҹḠ ṿ̆ᶛ 47̃Ȃ 

8. 1~5҉ 1~8Ȃ 

9. ᶏ Ȃ 

ᶏ ᴆ ᶫҬ Ⱶ̆↕ ᴆ Ҭ ץ ԅ ҩҬ ̂ ᴆ Ҭ

ᵝΏ1 Ҭ ̃Ȃ ᶏ ӊ╠̆ Ҭ Ȃ 

Ҭ ᴰ Ҭ ̆ ᴆ ץ Ҋѿ ᴰ ̆ ᴰ Ȃ 

̔ ԍDMA ̆DMA ᶏ ѿ Ȃ 

 └ 

҈ Һ └̔ 

 ̧ Ữ ⌠ Ữ  

 ̧ Ữ ⌠  

 ̧ ⌠ Ữ  
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└ ҩDMA Ҭ ңҩ ᵝ └Ȃ └ ԍ └DMA / Ȃ 

7-2 └  

DMA_CHCFGx.MEM2MEM DMA_CHCFGx.DIR Source Destination Transfer 

1 x Memory Memory 
AHB read to AHB write, can do back2back 

transfer 

0 1 Memory 

AHB 

Peripheral 
AHB read to AHB write, single transfer 

APB 

Peripheral 
AHB read to APB write, single transfer 

0 0 

AHB 

Peripheral 

Memory 

AHB read to AHB write, single transfer 

APB 

Peripheral 
APB read to AHB write, single transfer 

  

ԍ ‖ ᴰ ̂ ADC ̃ȂDMA_CHCFGx.CIRCԍ ⱳ

Ȃ ̆ ᴰ ҹ 0̆ ↕ ᴪ ꜚ ⌠∆ ṿ̆ DMA

ᵬȂ 

῏ ̆ DMA_CHCFGx.CHENΏ῀ ץ0 DMA ̆

DMA_CHCFGx.CIRCΏ῀ 0̂ DMA_CHCFGx.CHENҹ1 ̆DMA_CHCFGxҬ ῒזᵝҌ

Ώ̃Ȃ 

  

Ḡ DMA ᴪ DMAD Ȃ ̆ ᴰ ̆ ᴆ ꜚ ╠

DMA ᶏ ᵝ̂DMA_CHCFGx.CHEÑ̆ ᵬẢ Ȃ DMA_CHCFGxҬ ԅᴰ

Ҭ ᶏ ᵝ̆↕ᴪ֟ Ҭ Ȃ 

 Ҭ  

 ̧ ᴰ Ҭ ̔ 

ᴰ ᴪ֟ Ҭ ȂҬ ѿҩ Ḥ Ȃ ҩ ῒҒ Ҭ ȁҬ └

Ҭ ᵝȂ Ҭ ᵝ ̆Ҭ ᵝ Ȃ 

 ̧ ᴰ Ҭ ̔ 

ᴰ ԅѿ ᴪ֟ Ҭ ȂҬ ѿҩ Ḥ Ȃ ҩ ῒҒ Ҭ ȁҬ

└ Ҭ ᵝȂ Ҭ ᵝ ̆Ҭ ᵝ Ȃ 
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 ̧ ᴰ Ҭ ̔ 

֟ Ҭ ȂҬ ѿҩ Ḥ Ȃ ҩ ῒҒ Ҭ ȁҬ └ Ҭ

ᵝȂ Ҭ ᵝ ̆Ҭ ᵝ Ȃ 

7-3 DMAҬ  

Ҭ Ԋᴆ Ԋᴆ ᵝ ᶏ └ᵝ 

ᴰ  HTXF HTXIE 

ᴰ  TXCF TXCIE 

ᴰ  ERRF ERRIE 

 DMA  

῍ 55ҩDMA Ȃҹԅ ῃ ̆ ᶏץ ᵝ

ҩDMA ⌠ ҩDMA ȂҊ ԅ DMA ⌠DMA └ DMA

Ȃ 
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7-4 DMA  

DMA request source select Peripheral DMA request DMA request source select Peripheral DMA request 

sel = 0 ADC sel = 28 TIM2_CH1 

sel = 1 UART1_TX sel = 29 TIM2_CH2 

sel = 2 UART1_RX sel = 30 TIM2_CH3 

sel = 3 UART2_TX sel = 31 TIM2_CH4 

sel = 4 UART2_RX sel = 32 TIM2_UP 

sel = 5 UART3_TX sel = 33 TIM2_TRIG 

sel = 6 UART3_RX sel = 34 TIM3_CH1 

sel = 7 UART4_TX sel = 35 TIM3_CH2 

sel = 8 UART4_RX sel = 36 TIM3_CH3 

sel = 9 UART5_TX sel = 37 TIM3_CH4 

sel = 10 UART5_RX sel = 38 TIM3_UP 

sel = 11 SPI1_TX sel = 39 TIM3_TRIG 

sel = 12 SPI1_RX sel = 40 TIM4_CH1 

sel = 13 SPI2_TX sel = 41 TIM4_CH2 

sel = 14 SPI2_RX sel = 42 TIM4_CH3 

sel = 15 SPI3_TX sel = 43 TIM4_CH4 

sel = 16 SPI3_RX sel = 44 TIM4_UP 

sel = 17 I2C1_TX sel = 45 TIM4_TRIG 

sel = 18 I2C1_RX sel = 46 TIM5_CH1 

sel = 19 I2C2_TX sel = 47 TIM5_CH2 

sel = 20 I2C2_RX sel = 48 TIM5_CH3 

sel = 21 TIM1_CH1 sel = 49 TIM5_CH4 

sel = 22 TIM1_CH2 sel = 50 TIM5_UP 

sel = 23 TIM1_CH3 sel = 51 TIM5_TRIG 

sel = 24 TIM1_CH4 sel = 52 TIM6_UP 

sel = 25 TIM1_COM sel = 53 DAC 

sel = 26 TIM1_UP sel = 54 GCLK_TRIG 

sel = 27 TIM1_TRIG   

̔DMAҌ Ҍ ᶏ ѿ ̆ ↕ ҩ ᶏ ’Ҋ̆ ᴨᾢ ᴪ

Ȃ 

 DMA  

 DMA  

7-5 DMA  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 
DMA_INTSTS 

Reserved E
R

R
F5

 

H
T

X
F

5
 

T
X

C
F

5 

G
L

B
F

5 

E
R

R
F

4 

H
T

X
F

4
 

T
X

C
F

4 

G
L

B
F

4 

E
R

R
F

3 

H
T

X
F

3
 

T
X

C
F

3 

G
L

B
F

3 

E
R

R
F

2 

H
T

X
F

2
 

T
X

C
F

2 

G
L

B
F

2 

E
R

R
F

1 

H
T

X
F

1
 

T
X

C
F

1 

G
L

B
F

1 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

004h 
DMA_INTCLR 

Reserved 

C
E

R
R

F
5 

C
H

T
X

F
5 

C
T

X
C

F
5 

C
G

L
B

F
5 

C
E

R
R

F
4 

C
H

T
X

F
4 

C
T

X
C

F
4 

C
G

L
B

F
4 

C
E

R
R

F
3 

C
H

T
X

F
3 

C
T

X
C

F
3 

C
G

L
B

F
3 

C
E

R
R

F
2 

C
H

T
X

F
2 

C
T

X
C

F
2 

C
G

L
B

F
2 

C
E

R
R

F
1 

C
H

T
X

F
1 

C
T

X
C

F
1 

C
G

L
B

F
1 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 
DMA_CHCFG1 

Reserved 

M
E

M
2

M
E

M
 

P
R

IO
L

V
L

[1
:

0
] 

M
S

IZ
E

[1
:0

] 

P
S

IZ
E

[1
:0

] 

M
IN

C
 

P
IN

C
 

C
IR

C
 

D
IR

 

E
R

R
IE

 

H
T

X
IE

 

T
X

C
IE

 

C
H

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 
DMA_TXNUM1 

Reserved 
NDTX[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

010h 
DMA_PADDR1 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 
DMA_MADDR1 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 
DMA_CHSEL1 

Reserved 
CH_SEL[5:0] 

Reset Value 0 0 0 0 0 0 

01Ch 
DMA_CHCFG2 

Reserved 

M
E

M
2

M
E

M
 

P
R

IO
L

V
L

[1
:

0
] 

M
S

IZ
E

[1
:0

] 

P
S

IZ
E

[1
:0

] 

M
IN

C
 

P
IN

C
 

C
IR

C
 

D
IR

 

E
R

R
IE

 

H
T

X
IE

 

T
X

C
IE

 

C
H

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h 
DMA_TXNUM2 

Reserved 
NDTX[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

024h 
DMA_PADDR2 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

028h 
DMA_MADDR2 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

02Ch 
DMA_CHSEL2 

Reserved 
CH_SEL[5:0] 

Reset Value 0 0 0 0 0 0 

030h 
DMA_CHCFG3 

Reserved 
M

E
M

2
M

E
M

 

P
R

IO
L

V
L

[1
:

0
] 

M
S

IZ
E

[1
:0

] 

P
S

IZ
E

[1
:0

] 

M
IN

C
 

P
IN

C
 

C
IR

C
 

D
IR

 

E
R

R
IE

 

H
T

X
IE

 

T
X

C
IE

 

C
H

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

034h 
DMA_TXNUM3 

Reserved 
NDTX[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

038h 
DMA_PADDR3 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

03Ch 
DMA_MADDR3 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

040h 
DMA_CHSEL3 

Reserved 
CH_SEL[5:0] 

Reset Value 0 0 0 0 0 0 

044h 
DMA_CHCFG4 

Reserved 

M
E

M
2

M
E

M
 

P
R

IO
L

V
L

[1
:

0
] 

M
S

IZ
E

[1
:0

] 

P
S

IZ
E

[1
:0

] 

M
IN

C
 

P
IN

C
 

C
IR

C
 

D
IR

 

E
R

R
IE

 

H
T

X
IE

 

T
X

C
IE

 

C
H

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

048h 
DMA_TXNUM4 

Reserved 
NDTX[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

04Ch 
DMA_PADDR4 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

050h 
DMA_MADDR4 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

054h 
DMA_CHSEL4 

Reserved 
CH_SEL[5:0] 

Reset Value 0 0 0 0 0 0 

058h 
DMA_CHCFG5 

Reserved 

M
E

M
2

M
E

M
 

P
R

IO
L

V
L

[1
:

0
] 

M
S

IZ
E

[1
:0

] 

P
S

IZ
E

[1
:0

] 

M
IN

C
 

P
IN

C
 

C
IR

C
 

D
IR

 

E
R

R
IE

 

H
T

X
IE

 

T
X

C
IE

 

C
H

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

05Ch 
DMA_TXNUM5 

Reserved 
NDTX[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

060h 
DMA_PADDR5 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

064h 
DMA_MADDR5 ADDR[31:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

068h 
DMA_CHSEL5 

Reserved 
CH_SEL[5:0] 

Reset Value 0 0 0 0 0 0 
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 DMAҬ ̂DMA_INTSTS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved ERRF5 HTXF5 TXCF5 GLBF5 

            r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ERRF4 HTXF4 TXCF4 GLBF4 ERRF3 HTXF3 TXCF3 GLBF3 ERRF2 HTXF2 TXCF2 GLBF2 ERRF1 HTXF1 TXCF1 GLBF1 

r r r r r r r r r r r r r r r r 

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

19/15/11/7/3 ERRFx x(x = 1é5)D Ȃ 

ᴰ ̆ ᴆ ᵝȂ ᵝ ᴆ DMA_INTCLR.CERRFx

ᵝΏ1 Ȃ 

0̔ x҉ ᴰ Ȃ 

1̔ x҉ ᴰ Ȃ 

18/14/10/6/2 HTXFx x(x = 1é5) ᴰ Ȃ 

ᴰ ̆ ᴆ ᵝȂ ᵝ ᴆ DMA_INTCLR.CHTXFx

ᵝΏ1 Ȃ 

0̔ x҉ ᴰ Ȃ 

1̔ x҉ ᴰ Ȃ 

17/13/9/5/1 TXCFx x(x = 1...5)ᴰ Ȃ 

ᴰ ̆ ᴆ ᵝȂ ᵝ ᴆ DMA_INTCLR.CTXCFxᵝ

Ώ1 Ȃ 

0̔ x҉ ᴰ Ȃ 

1̔ x҉ ᴰ Ȃ 

16/12/8/4/0 GLBFx x(x = 1é5)ῃ Ȃ 

Ҭ ᴋᵥҬ Ԋᴆ ̆ ᴆ ᵝȂ ᵝ ᴆ

DMA_INTCLR.CGLBFxᵝΏ1 Ȃ 

0̔ x҉ ᴰ ȁ ᴰ ᴰ ԊᴆȂ 

1̔ x҉ ᴰ ȁ ᴰ ᴰ ԊᴆӊѿȂ 

 DMAҬ ̂DMA_INTCLR̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved CERRF5 CHTXF5 CTXCF5 CGLBF5 

            w w w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CERRF4 CHTXF4 CTXCF4 CGLBF4 CERRF3 CHTXF3 CTXCF3 CGLBF3 CERRF2 CHTXF2 CTXCF2 CGLBF2 CERRF1 CHTXF1 CTXCF1 CGLBF1 

w w w w w w w w w w w w w w w w 

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

19/15/11/7/3 CERRFx x(x = 1é5)D Ȃ 

ᴆ ץ ᵝ ERRFȂ 

0̔ ꜚᵬȂ 

1̔ ᵝ DMA_INTSTS.ERRFᵝȂ 

18/14/10/6/2 CHTXFx x(x = 1é5) ᴰ Ȃ 

ᴆ ץ ᵝ HTXFȂ 

0̔ ꜚᵬȂ 

1̔ ᵝ DMA_INTSTS.HTXFᵝȂ 

17/13/9/5/1 CTXCFx x(x = 1é5)D Ȃ 

ᴆ ץ ᵝ TXCFȂ 

0̔ ꜚᵬȂ 

1̔ ᵝ DMA_INTSTS.TXCFβ Ȃ 

16/12/8/4/0 CGLBFx x(x = 1é5)ῃ Ԋᴆ Ȃ 

ᴆ ץ ᵝ GLBFȂ 

0̔ ꜚᵬȂ 

1̔ ᵝ DMA_INTSTS.GLBFᵝȂ 

 DMA x ̂DMA_CHCFGx̃ 

̔xҹ ̆x = 1é5 

Ẓ ̔0x08+20 * (xï1) 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
MEM2 

MEM 
PRIOLVL[1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE HTXIE TXCIE CHEN 

 rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 



                                                                www.nsingtech.com 

 139 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

ᵝ    

31:15 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

14 MEM2MEM Ữ ⌠ Ữ Ȃ 

ᶏ ̆ ᴆ ץ ҹ Ữ ⌠ Ữ ᴰ Ȃ 

0̔ Ữ ӊ ᴰ Ȃ 

1̔ ҹ Ữ ⌠ Ữ ᴰ Ȃ 

13:12 PRIOLVL[1:0] ᴨᾢ Ȃ 

ᶏ ̆ ᴆ ץ ᴨᾢ Ȃ 

00̔ᵞ 

01̔Ҭ 

10̔  

11̔  

11:10 MSIZE[1:0] Ữ Ȃ 

ᴆ ץ /׆ Ữ /Ώ῀ Ȃ 

00̔8β  

01̔16β  

10̔32β  

11̔Ḡ  

9:8 PSIZE[1:0] Ȃ 

ᴆ ץ /׆ /Ώ῀ Ȃ 

00̔ 8β  

01̔16β  

10̔32β  

11̔Ḡ  

7 MINC Ữ Ȃ 

ᴆ ᶏץ / Ữ Ȃ 

0̔ ῤ Ҍᴪ ᴰ Ȃ 

1̔ ῤ ᴰ Ȃ 

6 PINC Ȃ 

ᴆ ᶏץ / Ȃ 

0̔ Ҍᴪ ᴰ Ȃ 

1̔ ᴰ Ȃ 

5 CIRC Ȃ 

ᴆ ץ / ᵝȂ 

0̔ ѿ ᴰ Ả Ȃ 

1̔ ҹ Ȃ 

4 DIR ᴰ  

ᴆ ץ / ᵝȂ 

׆0̔ ⌠ Ữ ᴰ  

׆1̔ Ữ ⌠ ᴰ Ȃ 

3 ERRIE ᴰ Ҭ ᶏ Ȃ 

ᴆ ᶏץ / ᴰ Ҭ Ȃ 

0̔ x ᴰ Ҭ Ȃ 

1̔ᶏ x ᴰ Ҭ Ȃ 
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ᵝ    

2 HTXIE ᴰ Ҭ ᶏ Ȃ 

ᴆ ᶏץ / ᴰ Ҭ Ȃ 

0̔ x ᴰ Ҭ Ȃ 

1̔ᶏ x ᴰ Ҭ Ȃ 

1 TXCIE ᴰ Ҭ ᶏ Ȃ 

ᴆ ᶏץ / ᴰ Ҭ Ȃ 

0̔ x ᴰ Ҭ Ȃ 

1̔ᶏ x ᴰ Ҭ Ȃ 

0 CHEN ᶏ Ȃ 

ᴆ ץ /ᵝ ᵝȂ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

 DMA xD ̂DMA_TXNUMx̃ 

̔xҹ ̆x = 1é5 

Ẓ ̔0x0c+20 * (xï1) 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NDTX[15:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 NDTX ᴰ Ȃ 

ᴰ ̂0͘65535̃ Ȃ ᴆ ץ Ώ῀/ ₮ᴰ ̆

ғ ᶏ ᵝҹ Ȃ DMA ⱳᴰ ̆

ᴪ⁞ 1Ȃ ᶏ ̆ ᴪ ⌠ ꜚ ⱴ ṿȂ ↕

Ḡ ҹ ᵝ ᶏ ᵝȂ 

 DMA x ̂DMA_PADDRx̃ 

̔xҹ ̆x = 1é5 

Ẓ ̔0x10+20 * (xï1) 

ᵝṿ̔0x0000 0000 

(DMA_CHCFGx.CHEN = 0)Ώ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ADDR[31:16] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDR[15:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:0 ADDR Ȃ 

DMA /Ώ῀ Ȃ 

DMA_CHCFGx.PSIZE‗ ȂDMA_CHCFGx.PSIZE ԍó01ô̆

DMA PADDR 0ᵝ̆ DMA_CHCFGx.PSIZE ԍó10ô̆DMA

PADDR 0ᵝ 1ᵝȂ 

 DMA x Ữ ̂DMA_MADDRx̃ 

̔xҹ ̆x = 1é5 

Ẓ ̔0x14+20 * (xï1) 

ᵝṿ̔0x0000 0000 

(DMA_CHCFGx.CHEN = 0)Ώ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ADDR[31:16] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDR[15:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:0 ADDR Ữ Ȃ 

DMA /Ώ῀ Ữ Ȃ 

DMA_CHCFGx.MSIZE‗ ȂDMA_CHCFGx.MSIZE ԍó01ô̆

DMA MADDR 0ᵝ̆ DMA_CHCFGx.MSIZE ԍó10ô̆DMA

MADDR 0ᵝ 1ᵝȂ 

 DMA x ̂DMA_CHSELx̃ 

̔xҹ ̆x = 1é5 

Ẓ ̔0x18+20 * (xï1) 
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ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CH_SEL[5:0] 

          rw rw rw rw rw rw 

 

ᵝ    

31:6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5:0 CH_SEL[5:0] DMA  

0x00̔ adc_dma 

éé 

0x36̔ GCLK_TRIG 

DMA ⌠DMA ῀ 7-4 DMA Ȃ 
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8 CRC ᾝ 

 ׃ 

ԅCRC16ⱳ ̆ Όᵩ ̂CRC̃ ᾝ ⌠ᴋ CRC

Ȃ ῒז Ҭ̆CRC Һ ԍ ᴰ Ữ ȂCRC ᾝ ץ

₮ ᴆ ̆ ҍ ֟ ̆ Ữ ῤ

ҬȂ 

 Һ  

 ̧ CRC16(X16+X15+X2+1)Ȃ 

 ̧ 8β 16β ₮ Ȃ 

 ̧ CRC ̔1ҩAHB ̂HCLK̃Ȃ 

 ̧ ∆ ṿ̆ Ȃ 

 ̧ 8bit LRCṿ Ȃ 

Ҋ ҹCRC ᾝ ̔ 

8-1 CRC ᾝ  

 

 CRCⱳ  

CRC_CRC16CTRL.ENDHLᵝ └ Ȃ 

ѿ CRCᵬ ̆ CRC_CRC16CTRL.CLRҹ1 CRC_CRC16Dҹ0Ȃ 

CRC ∆ ṿ ץ ΏCRC_CRC16D Ȃ ’Ҋ̆∆ ṿ ҉ѿ Ȃ 

LRC ҍCRC Ȃң Ȃ ₮CRC LRCȂ ∆ ṿ̆ ᾢ

LRC Ȃ 

AHBInf LRC

CRC16CTRL&DAT

Regs

AHB

BUS
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 CRC ᴆ  

Ҭ̆ ᴆ CRC16 ᴆ ̆↕ Ҋῤ ̔ 

 ̧ WIDTH̔16 

 ̧ POLY̔0x8005 

 ̧ ∆ ṿINIT̔0x0000 

 ̧ ṿXOROUT̔0x0000 

 ̧ ῀ REFIN̔  

 ̧ ₮ REFOUT̔  
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 CRC  

 CRC  

Ҋ ↓₮ԅCRC ᵝṿ 

8-1 CRC  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

00Ch 

CRC16CTRL 

Reserved 

C
L

R
 

E
N

D
H

L
 

R
e
s
e
rv

e
d 

Reset Value 0 0 

010h 

CRC16DAT 

Reserved 

CRC16DAT[7:0] 

Reset Value 0 0 0 0 0 0 0 0 

014h 

CRC16D 

Reserved 

CRC16D[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

LRC 

Reserved 

LRCDAT[7:0] 

Reset Value 0 0 0 0 0 0 0 0 

 CRC16 └ ̂CRC_CRC16CTRL̃ 

Address offset: 0x0C  

Reset value: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CLR ENDHL Reserved 

             rw rw  

 

ᵝ    

31:3 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

2 CLR CRC16Ȃ 

0̔ Ҍ  

1̔ ҹ ṿ0x0000Ȃ ᵝ ҹ1 ᴪ 1 ̆ ᴆᴪ ꜚ Ȃ

̂ ᴆ ҹ 0̃ Ȃ 

1 ENDHL ׆ MSB LSB Ȃ 

׆0̔ MSB⌠ LSB 

׆1̔ LSB⌠ MSB 

ᵝֽ ԍ Ȃ 

0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

̔ 8β ȁ16βȁ32β ᵬ 
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 CRC16 ̂CRC_CRC16DAT̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CRC16DAT[7:0] 

        rw 

 

ᵝ    

31:8 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

7:0 CRC16DAT[7:0] Ȃ 

̔ 8β ȁ16βȁ32β ᵬ 

 CRC Όᵩ ̂CRC_CRC16D̃ 

Ẓ ̔0x14  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CRC16D[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 CRC16D[15:0] 16β Όᵩ ṿȂ 

ᴆΏ῀CRC16DAT ̆ CRC1616β ᴪ

Ҭ Ȃ 

̔ 8β ȁ16β 32β ᵬ̂8β ᵬ ң Ḡ 16β ∆ ṿ ̃ 

 LRC ṿ ̂CRC_LRC̃ 

Ẓ ̔0x18 
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ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved LRCDAT[7:0] 

        rw 

 

ᵝ    

31:8 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

7:0 LRCDAT[7:0] LRC ṿȂ 

ᴆᶏ ╠ Ώ῀∆ ṿȂ Ώ῀ CRC_CRC16DAT ᴪҍ

CRC_LCR ṿ ñ òȂ Ữ CRC_LCRҬȂ ᴆ ̆Ҋ

ᶏ ╠ Ȃ 
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9 └ ̂TIM1̃ 

 TIM1׃ 

└ ̂TIM1̃Һ ԍץҊ ̔ ῀Ḥ ȁ ῀Ḥ ‖ ֟ ₮

Ȃ 

ΐ ԑ ₮ⱳ ȁ ῀ ┤ ⱳ Ȃ ԍ └Ȃ 

 TIM1Һ  

Â 16β ꜚ Ȃ̂ ҉ ȁ Ҋ ȁ ҉/Ҋ ̃ 

Â 16β № Ȃ̂№ ҹ1⌠65536ӊ ᴋ ṿ̃ 

Â  

Â TIM1 9ҩ  

Â 4ҩ / ̆ ᵬ ҹ̔PWM ₮ȁ ₮ ȁ ‖ ₮ȁ ῀  

Â ҊԊᴆ ֟ Ҭ /DMA̔ 

É Ԋᴆ 

É Ԋᴆ 

É ῀  

É ₮  

É ┤ Ḥ ῀ 

Â ԑ ₮ 

Â ԍTIM1̆ 1ȁ2ȁ3ȁ4 ⱳ  

Â Ḥ └  

Â ҩ ῤ ѿ ץ̆  

Â TIM1_CC5ԍ  

Â TIM1 4/7/8/9₮ ‖Ḥ ̆ ҉ Ҋ ADC 

Â ̂ ֜̃ ̔ ԍ ᵝ 

Â ᴰ ̔ ԍ҈ └ 
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9-1 TIM1  

COMP_TIM_

OCREFCLR

TI2FP1

TI2FP2

TI1FP2

TI3FP3

TI1FP1

TI4FP4

XOR

TI2

TI3

TI1

TI4

Slide filter

IC4

IC1

IC2

IC3

Clock failure event From clock controller CSS(Clock Security System)  

PVD abnormal (Power supply voltage detection)  

LOOKUP(Core Hardfault)  

Comparator polarity  

TRC

TRC

TRC

TRC

TI4FP3

CCxIT

̂Input̃

CCx Event

̂Input̃

ETRF

TIMx _CH1

TIMx _CH2

TIMx _CH3

TIMx _CH4

Input filter & 

edge detector

ICxPS

Prescaler

OCxREF

CCxIT

̂Output̃

Output Control 

(DTG,  

Complementary)

Capture/Compare x

(x = 1,2,3,4) register

Capture/Compare x

(x = 5,6) register

TIMx _CH1OC1

OC1N TIMx _CH1N

TIMx _CH2OC2

OC2N TIMx _CH2N

TIMx _CH3OC3

OC3N TIMx _CH3N

OC4 TIMx _CH4

OCxREF

 CNT Counter

Output Control 

OC6

OC5

TIMx _BKIN

Input filter & 

edge detector

TI3FP4
Input filter & 

edge detector

Input filter & 

edge detector

E
T

R
F

Capture/Compare x

(x = 7,8,9) register
Output Control 

OC8

OC7

OC9

TIT

Trigger controller

TRGI

TRGO

OCxREF

TI1F_ED

Psc Prescaler

CK_CNT

CK_PSC

Auto-reload

Update 

event

Reptition counter

ETRFPolarity selection 

 Edge detector 

Prescaler

Input filter

TIMx _ETR pin

TRC

Slave mode 

controller

Encoder mode

To another timer, ADC

Internal clock(CK_INT)CK_TIM from RCC

ETR

T
I1

F
_
E

D

OC4N TIMx _CH4N

BIT

Reset, enable, 

up/down, count

UDIT

Polarity 

selection 

 

Ԋᴆ   Ҭ DMA ₮ 

1 ῀ ץ IOM ₮ 

 TIM1ⱳ  

 ᾝ 

└ ᾝҺ ̔ № ȁ ȁ ꜚ Ȃ ᾝ ᵬ

̆ ᴆ ץ Ώ῀ ̂TIMx_PSCȁTIMx_CNTȁTIMx_ARTIMx_REPCNT̃Ȃ 
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ꜚ ᶏ ᵝ̂TIMx_CTRL1.ARPEÑ ̆ ṿᴪ Ԋ

ᴆ UEV ᴰ ⌠ ȂTIMx_CTRL1.UPDIS=0̆ ҉ /Ҋ ᴆ

TIMx_EVTGEN.UDGNԊᴆȂ CK_CNTֽ TIMx_CTRL1. CNTENᵝ Ȃ

TIMx_CTRL.CNTENᵝ ѿҩ ӊ Ȃ 

 №  

TIMx_PSC ѿҩ16β ̆ ԍ 1 65536ӊ ᴋ № Ȃ ҹ

ҩ └ ‖ ̆ ץ ꜚ Ȃ № ṿ Ҋ ԊᴆҬ ᴪ Ȃ 

9-2 № ⌠1׆ 4̆  

 

 

  

 ҉  

ᶏ ҉ ̆ 0׆ ⌠ TIMx_ARṿ̆ ҹ0Ȃ ֟ ѿҩ ₮Ԋ

ᴆȂ 

TIMx_CTRL1.UPRSᵝ̂ ̃ TIMx_EVTGEN. UDGNᵝ̆ ֟ ѿҩ Ԋᴆ

̂UEṼȂᵖ TIMx_STS.UDITFҌᴪ ᴆ ̆ Ҍᴪ֟ Ҭ DMA Ȃ ҹԅ

ᾧ ֟ Ҭ Ȃ 

‗ԍ TIMx_CTRL1.UPRS ̆ Ԋᴆ ̆TIMx_STS.UDITF̆ ᴪ

̔ 

CK_PSC

CNTEN

Timer Clock = CK_CNT

Counter register

Update event̂ UEṼ

Prescaler controller register

Write a new value in TIMx_PSC

Prescaler buffer

Prescaler counter 1 2 3 0 1 30

8887 89 8A 8B 8C 00 01

0 3

0 3

0 2
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Â ⱴ ҹTIMx_REPCNTῤ  

Â TIMx_CTRL1.ARPEN = 1̆ (TIMx_AR)ṿ ⌠ ꜚ  

Â ⱴ ṿ̂TIMx_PSC̃ ⱴ ⌠ № Ҭ 

ҹԅ ᾧ ҬΏ῀ ṿ ̆ ץ TIMx_CTRL1.UPDIS=1

ԊᴆȂ 

֟ ѿҩ Ԋᴆ ̆ ׅ ̆ № Ӟ ҹ 0̂ᵖ № ṿ Ḡ Ҍ Ȃ̃ 

Ҋ ₮ѿ֓ ᶛ̆ ԅ ҉ Ҍ № Ҋ ꜚᵬȂ 

9-3 ῤ №  = 2/N̆ ҉  

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Counter overflow

Update interrupt flag(UDITF)

0034 0035

Update event(UEV)

0036 0000 0001 0002 0003

CK_PSC

Timer clock = CK_CNT

Counter register

Counter overflow

1F

Update event(UEV)

20 00

Update interrupt flag(UDITF)

Internal clock 

divided by N

Internal clock 

divided by 2
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9-4 ARPEN=0/1֟ Ԋᴆ ̆ ҉  

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

Update interrupt flag(UDITF)

Write a new value in TIMx_AR

3231 33 34 35 36 00 01 02 03

FF 36

04 05 06 07

Counter overflow

Auto-reload preload register

Auto-reload preload register

Write a new value in TIMx_AR

F5 36

Auto-reload shadow register F5 36

ARPEN = 0

ARPEN = 1

Change AR value

Counter register

Update event̂ UEṼ

F1F0 F2 F3 F4 F5 00 01 02 03 04 05 06 07

Counter overflow

Update interrupt flag(UDITF)

CK_PSC

CNTEN

Timer clock = CK_CNT
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 Ҋ  

Ҋ ̆ ׆ TIMx_ARṿ⁞ 0̆ ׆ ꜚ ṿ ̆ ֟

Ҋ ₮Ԋᴆ 

Ҋ ҉ Ԋᴆ ̆ 9.3.2.1. 

Ҋ ₮ѿ֓ ᶛ̆ ԅ Ҋ Ҍ № Ҋ ꜚᵬȂ 

9-5ῤ №  = 2/N̆ Ҋ  

 

 Ҭ  

9.3.2.3.1 Ҭ  

Ҭ Ҋ̆ 0׆ ⱴ⌠ṿ̂TIMx_AR̃ï1̆ ֟ ₮ԊᴆȂ ̆ ׆ ꜚ

ṿ̂TIMx_AR̃ Ҋ ⌠ 1̆ ѿҩ Ҋ ₮ԊᴆȂ ҹ0 Ῥ Ȃ 

Ҋ T̆IMx_CTRL1.DIRᵝ ̆ ᴆ ╠ Ȃ TIMx_CTRL1.CAMSEL

ᵝҌ ԍñ00ò̆Ҭ Ȃ 

҉ Ҋ ᴪ ԊᴆȂ Ӟ̆ ץ TIMx_EVTGEN. UDGNᵝ̂

ᴆ ᶏ ׆ └ ̃ ԊᴆȂ ’Ҋ̆ ׆ 0 ̆ №

Ӟ0׆ Ȃ 

̔ ҹ ₮ ֟ ̆ ꜚ ῀ӊ╠ Ȃ 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

0002 0001

Counter underflow

Update interrupt flag(UDITF)

0000 0036 0035 0034 0033

Internal clock divided by 

2

Internal clock divided by 

N CK_PSC

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

1F20 00 36

Counter underflow

Update interrupt flag(UDITF)
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9-6ῤ №  = 2/N̆Ҭ  

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

0003 0002

Counter underflow

Update interrupt flag(UDITF)

0001 0000 0001 0002 0003

CK_PSC

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

1F20 01 00

Counter underflow

Update interrupt flag(UDITF)

Internal clock 

divided by 2

Internal clock divided 

by N
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9-7 ҉ Ҋ Ҭ (ARPEN=1) 

 

9.3.2.3.2 Ҭ  

Ҭ Ҋ̂TIMx_CTRL1. ASYMMETRICҹ 1̆ TIMx_CTRL1.CAMSEL[1:0]ҹ ̃̆

׆ 0 ⌠ ꜚ ṿ̂TIMx_AR̃ï1̆ ֟ ₮Ԋᴆ̆ ׆ ꜚ ṿ ⌠ 1̆ ֟

Ҋ ₮Ԋᴆ̆ 0׆ Ȃ 

TIMx_CTRL1.DIRṿҌ ҊΏ῀̆ ᴆ ╠ Ȃ 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

0506 04 03 02 01 00 01 02 03 04 05 06 07

Counter underflow

Update interrupt flag(UDITF)

Auto-reload preload register FD 36

Write a new value in TIMx_AR

Auto-reload active register FD 36

Counter register

Update event̂ UEṼ

F8F7 F9 FA FB FC 36 35 34 33 32 31 30 2F

Counter overflow

Update interrupt flag(UDITF)

Auto-reload preload register FD 36

Write a new value in TIMx_AR

Auto-reload active register FD 36

Counter 

underflow

Counter 

overflow

CK_PSC

CNTEN
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Ҍ 1,2,3,4̆ ṿ CCDATxȂ ̆ ̆ DIR=0̆

῀ ṿ ԍ CCDATx̂x=1,2,3,4̃̆ DIR=1̆ ῀ ṿ ԍ CCDDATx

̂x=1,2,3,4̃Ȃ 

҉ Ҋ ᴪ֟ ԊᴆȂ ̆Ӟ ץ TIMx_EVTGEN.UDGNᵝ̂

ᴆ ᶏ ׆ └ ̃֟ ԊᴆȂ ’Ҋ̆ ’Ҋ̆ ׆ 0 ̆ №

Ӟ0׆ Ȃ 

̔ ҹ ₮ ֟ ̆ ꜚ ῀ӊ╠ Ȃ 

9-8 ₮  

 

ԍ ⱴԅ CC7/CC8/CC9҈ҩ ⱳ ̆ CC4 ⱳ ԅḱ ̆

CC4/CC7/CC8/CC9ADC Ȃ 

Ҭ Ҋ ᵬ ̆ ҩ ̂CC4/CC7/CC8/CC9̃ ץ ADCȂ

TIMx_CTRL1.CMODE[1:0]=00̆ CCDATx̂x=4,7,8,9̃Ҭ̆CCDATxCCDATṿֽ DIR=0

ADCȂ 

CCDDAT2

CCDDAT1

CCDAT1

CCDAT2

CCDAT3

CCDDAT3

PWM1

PWM2

PWM3

DIR = 0

DIR = 1

AR

PWM4

CCDAT4
CCDDAT4
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9-9 CCDATx(x=4,7,8,9), DIR = 0ADC 

 

 

TIMx_CTRL1.CMODE [1:0]=01̆ CCDATx̂x=4,7,8,9̃Ҭ̆CCDATxCCDAT/CCDDATṿֽ

DIR=1 ADCȂ 

 

CCDAT4

CCDAT7

CCDAT8
DIR = 0 DIR = 1

CCDAT9

AR

Trigger ADC to sample 4 times



                                                                www.nsingtech.com 

 158 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

9-10 CCDATx(x=4,7,8,9), DIR = 1ADC 

 

TIMx_CTRL1.CMODE[1:0]=1x̆ CCDATx̂x=4,7,8,9̃Ҭ̆ DIR=0DIR=1̆CCDATx

CCDAT/CCDDATṿ ADC. 

DIR = 0 DIR = 1

AR

Trigger ADC to sample 4 times

CCDAT9

CCDAT8

CCDAT7

CCDDAT4
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9-11 CCDATx(x=4,7,8,9),  DIR = 1DIR = 0ADC 

 

҉ Ҭ̆ 4 ҉ CCDAT4Ҋ CCDDAT4̆ 7/8/9҉ Ҋ

CCDAT7/8/9̆ Ȃ 

  

9.3.1 ᾝ ԅ Ԋᴆ̂UEṼ ᴆȂ Ԋᴆ̂UEṼ ҉ֽ

⌠ ̆ ԍ PWMḤ Ȃ 

N+1 ₮ Ҋ ѿ ̆ ᴪ׆ ⱴ ᴰ ⌠ ̆ῒҬ N

TIMx_REPCNTҬ ṿȂ 

⁞̔ 

Â ҉ Ҋ̆ ⌠ ṿ ̆ ᴪ ₮ 

Â Ҋ Ҋ̆ ⁞ ṿ ̆ ᴪ Ҋ  

Â Ҭ Ҋ̆ ҉ Ҋ  

ῒ  TIMx_REPCNT ṿ Ȃ  

ΐ ꜚ ⱴ ⱳ Ȃ ṿ ᵥ̆ Ԋᴆ̂ ׆ └  

TIMx_EVTGEN.UDGN ᴆ ̃ ᴪ Ȃ 

DIR = 0 DIR = 1

AR

Trigger ADC to sample 4 times

CCDAT9

CCDAT8

CCDAT7

CCDDAT4

CCDAT9

CCDAT8

CCDAT7

CCDAT4
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9-12Ҋ Ҋ  

 

 ᴆ  

9-13҉ Ҋ ↓  

 

 ᴆ  

02 01 00 36 35 ... 01 00 36 35 ... 01 00 36 35 ... 01 00 36 35 ... 01 00 36 35 ... 01 00 36 3503

CK_PSC

CNTEN

Timer clock= 

CNT_CLK

Underflow

Overflow

UDITF

UDITF

UDITF

TIMx_REPCNT = 0x0

TIMx_REPCNT = 0x1

TIMx_REPCNT = 0x2

Counter 

register

34 35 36 00 01 ... 35 36 00 01 ... 35 36 00 01 ... 35 36 00 01 ... 35 36 00 01 ... 35 36 00 0133

CK_PSC

CNTEN

Timer clock 

= CK_CNT

Underflow

Overflow

UDITF

UDITF

UDITF

TIMx_REPCNT = 0x0

TIMx_REPCNT = 0x1

TIMx_REPCNT = 0x2

CNT_REG
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9-14Ҭ Ҋ  

 

 ᴆ  

  

Â CK_INT └ ῤ ̔CK_INT̔ 

Â ң ̔ 

Â ῀  

Â ῀ETR 

Â ῤ ῀̂ITRx̃̔ѿҩ ᵬ ѿҩ №  

 ῤ (CK_INT) 

 TIMx_SMCTRL.SMSEL ԍñ000ò̆׆ └ Ȃ ҈ҩ └ᵝ̂TIMx_CTRL1.CNTENȁ

TIMx_CTRL1.DIRȁTIMx_EVTGEN.UDGÑ ᴆ ̂TIMx_EVTGEN.UDGN̆ Ḡ ꜚ

̃Ȃ ╠ TIMx_CTRL1.CNTENᵝ Ώҹ'1'̆ № ῤ CK_INTʟȂ 

 

02 01 00 01 02 ... 35 36 35 34 ... 01 00 01 02 ... 35 36 35 34 ... 01 00 01 02 ... 35 36 35 3403

CK_PSC

CNTEN

Timer clock 

= CK_CNT

Underflow

Overflow

UDITF

UDITF

UDITF

TIMx_REPCNT = 0x0

TIMx_REPCNT = 0x1

TIMx_REPCNT = 0x2

Counter 

register
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9-15 Ҋ └ ̆ῤ  1 ץ

 

 1 

9-16 TI2 ᶛ 

 

 TIMx_SMCTRL.SMSEL=111 Ȃ ץ ҹ ῀ ҉ Ҋ

Ȃ 

ᶛ ̆ ҉  TI2 ͂ ҉ ̆ Ҋ̔ 

Counter clock = CK_CNT=CK_PSC

Internal clock

CEN=CNTEN

Counter register

CNT_INIT

6261 63 64 65 66 00 01 02 03 04 05 06 07

UDGN

TI2
Filter

Edge Detector

CK_PSC

TIMx_SMCTRL.

TSEL[2:0]

Encoder mode

External clock mode 1

External clock mode 2

Internal clock mode

ITRx

TI1_ED

TI1FP1

TI2FP2

ETRF

(TIMx_CCMOD1.ICF[3:0])

or

TI2F rising or falling

TIMx_SMCTRL.

EXCEN

TRGI rising

ETRF rising

CK_INT rising

TIMx_SMCTRL.S

MSEL[2:0]

TI1F rising or falling

Polarity Selection

̂TIMx_CCEN.CC2P̃
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Â TIMx_CCMOD1.CC2SELԍó01ô̆CC2 ҹ ῀̆IC2 ⌠TI2 

Â  TIMx_CCEN.CC2P ԍó0ô̆ ҉  

Â  TIMx_CCMOD1.IC2F[3:0] ῀ ̂ Ҍ ̆Ḡ  IC2F ᵝҹ

ó0000ỗ 

Â TIMx_SMCTRL.SMSELԍó111ô̆ 1 

Â TIMx_SMCTRL.TSELԍó110ô̆ TI2ᵬҹ ῀  

Â  TIMx_CTRL1.CNTEN ԍ ó1ô ץ ꜚ  

̔ № Ҍ ԍ ̆ Ҍץ  

҉ ₮  TI2=1 ̆ ѿ ғ TIMx_STS .TITF Ȃ 

TI2 ҉ ҍ ӊ ‗ԍ TI2 ͂ Ῥ Ȃ 

9-17 1 └  

  

 2 

 TIMx_SMCTRL .EXCEN ԍ 1Ȃ ץ ῀ ETR ҩ҉ Ҋ

Ȃ 

Ҋ ҹ 2 ῀ Ȃ 

Timer clock = CK_CNT=CK_PSC

TI2

CNTEN

TITF

Counter register 64 65

Write TITF =0

66
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9-18 ῀  

 

ᶛ ̆ᶏ Ҋץ ᶏ ҉  ETR ҉  2 ҩ҉ ѿ Ȃ 

Â ԍ ’ҊҌ ̆ ᶏ TIMx_SMCTRL .EXTF[3:0] ԍó0000ô 

Â ᶏ TIMx_SMCTRL.EXTPS[1:0] ԍ ó01ô №  

Â  TIMx_SMCTRL.EXTP ԍó0ô  ETR ̆ETR ҉  

Â  2  TIMx_SMCTRL .EXCEN ԍó1ô  

Â  TIMx_CTRL1. CNTEN ԍñ1òꜚ Ȃ 

 2 ҩ ETR ҉ ѿ Ȃ ETR ҉ ҍ ӊ ԍ ETRP Ḥ

҉ Ῥ Ȃ 

9-19 2 └  

 

Encode mode

External clock 

mode 1

External clock 

mode 2

Internal clock 

mode

TIMx_SMCTRL.EXCE

N
TIMx_SMCTRL.SMSE

L[2:0]

TI1F rising or falling

or

TI2F rising or falling

TRGI rising 

ETRF rising 

CK_INT rising 

Filter Down counter
TIMx_SMCTR.EXTF[3:0]

ETRP

fDTS

Prescaler

/1,/2,/4,/8

TIMx_SMCTRL.EXTPS[1:0]

Polarity Selection
TIMx_SMCTRL.EXTPETR pin

Counter clock = CK_CNT=CK_PSC

CNTEN

ETR

Counter register 34 35 36

fCK_INT  

ETRP

ETRF
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 /  

/ / Ȃ ῀ № ȁ № Ȃ 

₮ № ₮ └Ȃ 

῀Ḥ TIx ֟ץ Ḥ TIxFȂ ⱳ Ḥ ̂TIxF_rising 

 TIxF_falling̃̆ ῒ  TIMx_CCEN.CCxP ᵝ Ȃ Ḥ ᵬ׆ └ ῀Ȃ ̆

Ḥ ICx № ῀ Ȃ Ҋ ԅ / Ȃ 

9-20 / ̂ᶛ ̔  1 ῀ ̃ 

 

₮ № ѿҩҬ  OCxRef̂ ̃ᵬҹ Ȃ ᵬ Ȃ 

fDTS

Filter Down 

counter
TIMx_CCMOD1.IC1F[

3:0]

TI1

Edge Detector

TIMx_CCEN.CC1P

From channel 2

From slave mode controller
TRC

TI2FP1

TI1FP1

TIMx_CCMOD1.CC1SEL[1:0]

TI1F_ED

To the slave 

mode controller

Divider

/1,/2,/4,/8

TIMx_CCMOD1.

IC1PSC[1:0]

TIMx_CCEN.CC1EN

IC1

TI1F

Polarity Selection

TI1F_Rising

TI1F_Falling

TIMx_CCEN.CC2P

Polarity Selection

TI2F_Rising

TI2F_Falling

IC1PSC
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9-21 /  1 Һ  

S

R

From time base unit

TIMx_EVTGEN.CC1GN

Read in 

progress

Input 

mode

S

R

Output 

mode

CC1SEL[1]CC1SEL[0]

UEV

Write in 

progress

APB Bus

MCU Peripheral interface

Capture/

compare 

preload register

Capture/

compare 

shadow register

Counter

16/32 bit

transfer

CC1SEL[1] CC1SEL[0] IC1PSC CC1EN

TIMx_CCMOD1.OC1PEN

Comparator

CNT>CCDAT1
CNT=CCDAT1Write CCDAT1L

Write CCDAT1H

Read CCDAT1H

Read CCDAT1L
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9-22 x ₮ №̂x= 1,2,3,4̕ ץ 1ҹᶛ ̃ 

 

/ ̆ Ώ῀ ⱴ Ȃ ңҩΐᵣ ᵬ Ҋ̔ 

Ҋ̆ ҉ Ҭ ̆ Ҭ ṿ └⌠ ⱴ ҬȂ 

Ҋ̆ҍ ̆ ⱴ ṿ └⌠ Ҭ̆ ҍ Ȃ 

 ῀  

Ҋ̆TIMx_CCDATx ԍ ⌠ ICx Ḥ ṿȂ 

ѿҩ Ҭ TIMx_STS.CCxITF̆ Ҭ ᶏ ̆ ץ ₮Ҭ DMA Ȃ 

TIMx_STS.CCxITF ᵝ Ԋᴆ ᴆ ̆ ᴆ  TIMx_CCDATx Ȃ 

 TIMx_CCDATx Ҭ ṿ ғ TIMx_STS.CC1ITF ̆  

TIMx_STS.CCxOCF ҹ 1Ȃ ҍ╠ Ҍ ̆TIMx_STS.CCxOCF ῒΏ῀ 0 Ȃ 

ҹ TI1͂ ҉ ṿ ⌠TIMx_CCDAT1Ҭ̆ Ҋ̔ 

Â ῀̔ 

 TIMx_CCMOD1.CC1SEL ҹñ01òȂ ῀ҹCC1 ̆IC1 ⌠TI1Ȃ 

Â ῀ ̔ 

 TIMx_CCMODx.ICxF ᵝ ӈ TI1 ͂ Ȃ ᶛ̔

῀Ḥ ꜚ  5 ҩῤ ̆ ױ  5 ҩ Ȃ 

⌠ΐ  8 ҩ ̃ fDTS ץ̂ ̆ ױ ץ  TI1 ҉ Ȃ  

TIMx_CCMOD1. IC1F ⌠ñ0011ò 

Â TIMx_CCEN .CC1P=0̆ ҉ ᵬҹTI1  

Â ῀ № Ȃ ᶛҬ̆  TIMx_CCMOD1.IC1PSC= ó00ô ץ № ̆ ҹ ױ

ҩ  

Â  TIMx_CCEN .CC1EN = ó1ô Ȃ 

ᶏ DMA ̆ ץ TIMx_DINTEN.CC1DEN=1Ȃ ᶏ ῏Ҭ ̆ ץ

TIMx_DINTEN.CC1IEN =1Ȃ 

TIM1_CCMOD1.OC1CEN

TIM1_CCMOD1.OC1M

D[2:0]

CNT=CCDAT1

CNT>CCDAT1

TIM1_CCMOD1.OC1CEN

TIM1_CCMOD1

.OC1MD[2:0]

OC1ERF

OCxERF

Dead-time 

generator

TIM1_BKDT.DTG[7:0]

TIM1_CCEN.CC1NEN

TIM1_CCEN.CC1EN

01

x0

11

TIM1_CCEN.CC1NEN

TIM1_CCEN.CC1EN

10

11

0x

ļ0Ľ

ļ0Ľ

To the master mode controller

TIM1_CCEN.

CC1P

1

0

TIM1_CCEN.

CC1NP

1

0

Output enable 

circuit

TIM1_CCEN.CC1NEN

TIM1_CCEN.CC1EN

TIM1_BKDT.MOEN

TIM1_BKDT.OSSI

TIM1_BKDT.OSSR

OC1

Output enable 

circuit

TIM1_BKDT.MOEN

TIM1_BKDT.OSSI

TIM1_BKDT.OSSR

OC1

Output enable 

circuit

TIM1_CCEN.CC1NEN

TIM1_CCEN.CC1EN

TIM1_BKDT.MOEN

TIM1_BKDT.OSSI

TIM1_BKDT.OSSR

OC1N

Output enable 

circuit

TIM1_BKDT.MOEN

TIM1_BKDT.OSSI

TIM1_BKDT.OSSR

`

Ocref_clr_int

Output mode 

controller

Output selector

OC1REFC

OC1REFC

Polarity 

Seletion

Polarity 

Seletion

ETRF
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 PWM ῀  

PWM ῀ ῀ ѿ֓ ≢̆ : 

Â ңҩ ICx Ḥ ⌠ ѿҩ TIx ͂ 

Â ңҩ ICx Ḥ  

Â ңҩ TIxFP Ḥ ӊѿᵬҹ ῀ 

Â ׆ └ ҹ ᵝ  

ᶛ ̆Ҋ ץ  TI1 ҉ PWM Ḥ ̂ ‗ԍ CK_INT 

№ ṿ̃Ȃ 

Â  TIMx_CCMOD1.CC1SEL ԍ ó01ô ץ  TI1 ᵬҹ TIMx_CCDAT1 ῀ 

Â  TIMx_CCEN.CC1P ԍ ó0ô ῀ 1(TI1FP1) ̆ ҉  

Â  TIMx_CCMOD1.CC2SEL ԍ ó10ô  TI1 ᵬҹ TIMx_CCDAT2 ͂  

Â TIMx_CCEN.CC2Pԍ1 ῀2(TI1FP2)̆Ҋ  

Â  TIMx_SMCTRL.TSEL=101  Filtered timer input 1 (TI1FP1) ᵬҹ ῀ 

Â  TIMx_SMCTRL.SMSEL=100 ׆ └ ҹ ᵝ  

Â  TIMx_CCEN.CC1EN=1  TIMx_CCEN.CC2EN=1 ץ  

9-23 PWM ῀  

 

ԍ ῀ 1 (TI1FP1) ῀ 2 (TI2FP2) ⌠׆ └ ̆  

PWM ῀ ҍ TIMx_CH1/TIMx_CH2 Ḥ ѿ ᶏ Ȃ 

TI1

TIMx_CNT 0004 000000030002000100000004

TIMx_CCDAT1

TIMx_CCDAT2

0004

0002

IC1 capture

IC2 capture

Reset counter

IC2 capture

Pulse width 

measurement

IC1 capture

Period 

measurement
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 └ ₮  

₮ ̂TIMx_CCMODx.CCxSEL=00̃Ҋ̆ ᴆ ץ ₮ Ḥ └ҹ Ȃ 

ץ  TIMx_CCMODx.OCxMD=101 └ ₮ Ḥ ҹ Ȃ OCxREF └ҹ ̆

OCx ⌠ҍ CCxP ᵝ ṿȂ ѿ ̆ ץ  TIMx_CCMODx.OCxMD=100 └ ₮

Ḥ ҹ ̆ OCxREF└ҹᵞ Ȃ 

Ҋ̆TIMx_CCDATx ṿׅ ԑ Ȃ 

₮  TIMx_CCDATx  TIMx_CNT ӊ  OCxREF Ȃ ғׅ ץ

Ȃ ׅ̆ ץ Ҭ  DMA Ȃ 

 ₮  

ᶏץ └ ₮ ̆ ѿ Ȃ 

/ ṿ ̆ ₮ ₱ ᵬ Ҋ̔ 

Â TIMx_CCMODx.OCxMD ҹ ₮ ̆TIMx_CCEN.CCxP ҹ ₮ Ȃ ̆

 TIMx_CCMODx.OCxMD=000↕̆ ₮ Ḡ ῒ ̕  TIMx_CCMODx.OCxMD=001̆

↕ ₮ ̕  TIMx_CCMODx.OCxMD=010↕̆ ₮ ҹ ҹ ̕

 TIMx_CCMODx.OCxMD=011̆↕ ₮ ҹ Ȃ 

Â TIMx_STS.CCxITF 

Â ԅTIMx_DINTEN.CCxIEN̆ ֟ Ҭ  

Â  TIMx_DINTEN.CCxDEN  TIMx_CTRL2.CCDSEL  DMA ̆  

DMA  

ץ  TIMx_CCMODx.OCxPEN ᶏ / ⱴ ̂TIMx_CCDATx̃

/ Ȃ 

№ ѿҩ Ȃ 

‖ Ҋ̆ ₮ Ӟ ԍ ₮ ‖Ȃ 

Ҋץ ₮ ̔ 

Â ᾢ̆  

Â ῒ ̆  TIMx_AR  TIMx_CCDATx 

Â ֟ Ҭ ̆ TIMx_DINTEN.CCxIEN 

Â TIMx_CCEN.CCxPȁTIMx_CCMODx.OCxMDȁTIMx_CCEN.CCxEN₮  

Â ̆  TIMx_CTRL1.CNTEN  

ץ  TIMx_CCDATx ₮ ̆ Ҍ ⱴ Ȃ ↕ T̆IMx_CCDATx 

Ҋѿ ԊᴆҬ Ȃ 

ᶛ ̔ 
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9-24₮ ̆  OC1 

TIM_CNT 8800 8801006B006A0069

TIM_CCDAT1

OC1REF=OC1

006A

Match detected on CCDAT1

Interrupt generated if enabled

Write 8801h in CCDAT1 

register

8801

 

 PWM  

ᶏץ  PWM ֟ ѿҩḤ ̆ῒ  TIMx_CCDATx ṿ‗ ̆ῒ  

TIMx_AR ṿ‗ Ȃ ғ ‗ԍ TIMx_CTRL1.CAMSEL ṿ T̆IM ץ Ҭ

Ҋ֟  PWM Ḥ Ȃ 

ץ  TIMx_CCMODx. OCxMD=110  TIMx_CCMODx.OCxMD=111  PWM 

 1  PWM  2Ȃ ᶏ ⱴ ̆  TIMx_CCMODx.OCxPENȂ 

 TIMx_CTRL1.ARPEN ꜚ ⱴ Ȃ 

ץ  TIMx_CCEN.CCxP  OCx Ȃ ѿ ̆ ᶏ  OCx ₮̆

 TIMx_CCEN  TIMx_BKDT Ҭ  CCxENȁCCxNENȁMOENȁOSSI  OSSR ṿ Ȃ 

 TIM ԍ PWM ̆TIMx_CNT  TIMx_CCDATx ṿ ԑ Ȃ 

Ԋᴆ ̆ ⱴ ᴪ ⌠ Ȃ ̆ ӊ╠

 TIMx_EVTGEN.UDGN ᵝ Ȃ 

 PWMҬ  

 TIMx_CTRL1.CAMSEL ԍ 01ȁ10  11̆PWM Ҭ Ȃ 

‗ԍ TIMx_CTRL1.CAMSEL ṿȂ ’ 3 ֽ̆ ҉ ֽ̆

Ҋ ̆ ҉ Ҋ Ȃ Ҍ ᴆḱ  TIMx_CTRL1.DIR̆

ᴆ Ȃ 

Ҭ  PWM ᶛ Ҋ̆ ҹ̔TIMx_AR=8̆PWM  1̆ Ҋ  

TIMx_CTRL1.CAMSEL=01 Ȃ 
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9-25Ҭ  PWM  (AR=8) 

OCXREF

Counter register

0 1 2 3 4 5 6 7 8 7 6

CCxITF

CCDATx=4

OCXREF

CCxITF

CCDATx=7

OCXREF

CCxITF

CCDATx=8

OCXREF

CCxITF

CCDATx>8

ļ1Ľ

ļ1Ľ

4 3 2 1 0 15

CAMSEL=01

CAMSEL=10

CAMSEL=11

CAMSEL=10 or 11

CAMSEL=01

CAMSEL=10

CAMSEL=11

CAMSEL=01

CAMSEL=10

CAMSEL=11

OCXREF

CCxITF

CCDATx=0

ļ0Ľ

CAMSEL=01

CAMSEL=10

CAMSEL=11

 

ᶏ Ҭ Ԋ Ҋ̔ 

Â ҉ Ҋ ‗ԍ TIMx_CTRL1.DIR ṿȂ Ҍ  DIR  CAMSEL ᵝ 

Â Ҭ ҊҌ Ώ ̆ ↕ᴪ Ҍ⌠ Ȃ ɒ ̔ 

É Ώ῀ ṿҹ 0  TIMx_AR ṿ̆↕ ᴪ ̆ᵖҌᴪ֟ Ԋᴆ 

É Ώ῀ ṿ ԍ ꜚ ṿ̆↕ Ҍᴪ  

Â ҹԅ ῃ ̆ ꜚ ӊ╠  TIMx_EVTGEN.UDGN ץ ᴆ ̆ ғ

Ҍ Ώ῀  

 PWMҬ  

῏ԍ PWM Ҭ 9.3.2.3.2Ȃ 

 PWM  

ң ̆ ҉ Ҋ Ȃ 

 ̧ ҉  
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ץ  TIMx_CTRL1.DIR=0 ᶏ ҉ Ȃ 

PWM  1 ᶛ̔ 

 TIMx_CNT < TIMx_CCDATx ̆ OCxREF ҹ ̆ ↕ҹᵞ Ȃ  TIMx_CCDATx Ҭ

ṿ ԍ ꜚ ṿ̆↕ OCxREF Ḡ ҹ 1Ȃ ̆ ṿҹ 0̆ ↕ OCxREF Ḡ ҹ 0Ȃ 

 TIMx_AR=8 ̆PWM Ҋ̔ 

9-26  PWM  (AR=8) 

 

 ̧ Ҋ  

ץ  TIMx_CTRL1.DIR=1 ᶏ Ҋ Ȃ 

PWM  1 ᶛ̔ 

 TIMx_CNT > TIMx_CCDATx ŎCxREF ҹᵞ ̆ ↕ҹ Ȃ  TIMx_CCDATx Ҭ

ṿ ԍ ꜚ ṿ̆↕ OCxREF Ḡ ҹ 1Ȃ 

̔ nҩPWM CCDATx >=ARṿ̆ n+1ҩPWM CCDATx ṿ

0Ȃ n+1ҩPWM ҹ0 ┴̆  = CCDATx ṿ = 0̆OCxREF = 

ó0ô̆pҌᴪ֟ ԊᴆȂ 

 ‖  

‖ (ONEPM)Ҭ̆ ⌠ Ḥ ̆ tDELAY֟ ‖tPULSEȂ 

₮ ҹ ₮ PWM Ȃ ‖ ̆ ᴪ Ԋᴆ UEV ֟ Ả

Ȃ 

OCxREF

Counter register 0 1 2 3 4 5 6 7 8 0 1

CCxIF

CCDATx=4

OCxREF

CCxIF

CCDATx=8

OCxREF

CCxIF

CCDATx>8

OCxREF

CCxIF

CCDATx=0

ļ0Ľ

ļ1Ľ
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9-27 ‖ ᶛ 

 

Ҋץ ‖ ᶛ̔ 

͂ TI2 ׆ ⌠҉ ̆  tDELAY  OC1 ҉֟ ҹ tPULSE ‖Ȃ 

1. ̔ ҉ ̆  TIMx_CNT < TIMx_CCDAT1 Ò TIMx_AR̕ 

2. TI2FP2 ⌠ TI2̆TIMx_CCMOD1.CC2SEL= ó01ô ̕TI2FP2 ҹ҉ T̆IMx_CCEN.CC2P= 

ó0ô̕ 

3. TI2FP2 ᾟ ׆ └ ̂TRGĨ ꜚ ̆TIMx_SMCTRL.TSEL= ó110ô̆

TIMx_SMCTRL.SMSEL= ó110ô̂ ̃̕ 

4. TIMx_CCDAT1Ώ῀ ṿ̂tDELAỸ̆TIMx_AR-TIMx_CCDAT1ҹ tPULSE ṿ̕ 

5. TIMx_CTRL1.ONEPM=1ᶏ ‖ ̆ TIMx_CCMOD1.OC1MD = ó111ôPWM2

̕ 

6. TI2 Ԋᴆ̆OC1₮ѿҩ ‖ ̕ 

 ’̔OCx ᶏ ̔ 

‖ Ҋ̆  TIx ͂ ⌠ѿҩ ̆ ⌠ ṿ̆ ₮ѿҩ ‖Ȃ 

֓ ᵬ └ԅ ץ ⌠  tDELAYȂ 

ץ  TIMx_CCMODx.OCxFEN=1  OCx ᶏ ̆ ҉ ̆OCxREF Ḥ └

ҹҍ ̆ Ҍ ᵥȂ OCxFEN ᶏ ֽ

ҹ PWM1  PWM2 Ȃ 

TI2

OC1

OCxREF

t

TIMx_AR

TIMx_CCDAT1

Counter

tDELAY  tPULSE 

0
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 Ԋᴆ҉ OCxREFḤ  

 TIMx_CCMODx.OCxCEN=1̆ETRF ͂ ԍ ꜚ OCxREF Ḥ ҹᵞ ̆

OCxREF Ḥ Ḡ ᵞ ̆ ⌠Ҋѿ  UEV Ȃ ₮  PWM ץᶏ ⱳ Ȃ 

└ ҊҌ ᶏ Ȃ 

ᶛ ̔ ҹԅ └ ̆ ץ  ETR Ḥ ⌠ ₮ ̆ETR ᵬ Ҋ̔ 

Â  TIMx_SMCTRL.EXTPS=00 № Ȃ 

Â  TIMx_SMCTRL.EXCEN=0  2Ȃ 

Â TIMx_SMCTRL.EXTPTIMx_SMCTRL.EXTF̆ Ȃ 

ᶛ̔  ETRF ͂ ̆OCxREF Ḥ ԍҌ  OCxCEN ṿ ҹȂ ’Ҋ̆ ҹ 

PWM Ȃ 

9-28  TIMx  OCxREF 

 

 ԑ ₮ ῀ 

└ ץ ₮ңҩԑ Ḥ ̆ ₮ ῏ Ȃ ҹ Ȃ ⌠

₮ ῒ Ȃ 

ץ  TIMx_CCEN.CCxP  TIMx_CCEN.CCxNP ₮ Ȃ ғ ԍ ҩ

₮ Ȃ 

ץ ₃ҩ └ᵝ └ԑ Ḥ  OCx  OCxN̆ ≢№ױ  TIMx_CCEN.CCxENȁ

TIMx_CCEN.CCxNENȁTIMx_BKDT.MOENȁTIMx_CTRL2.OIxȁTIMx_CTRL2.OIxNȁTIMx_BKDT.OSSI 

 TIMx_BKDT.OSSRȂ ℗ ⌠ ̆ Ȃ 

(CCDATx)

Counter(CNT)

ETRF

ETRF becomes 

high

OCxREF

(OCxCEN=́0́)

OCxREF

(OCxCEN=́̋́)

ETRF still 

high
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 TIMx_CCEN.CCxEN  TIMx_CCEN.CCxNEN̆↕ᴪ ῀ Ȃ ┤ ̆

 TIMx_BKDT.MOENȂ ҩ  10 β Ȃ 

 OCxREF ץ  2 ҩ ₮ OCx  OCxNȂ  OCx  OCxN ҹ ↕̆ OCx 

₮Ḥ ҍ Ḥ ̆  OCxN ₮Ḥ ҍ Ḥ Ȃᵖ ̆OCx ₮Ḥ ԍ ҉

̆  OCxN ₮Ḥ ԍ Ҋ Ȃ ԍ  OCx  OCxN ₮ ̆↕

Ҍᴪ֟ ‖Ȃ 

₮Ḥ ҍ Ḥ  OCxREF ӊ ῏ ҊȂ 

Ẋ  TIMx_CCEN.CCxP=0̆TIMx_CCEN.CCxNP=0̆TIMx_BKDT.MOEN=1̆TIMx_CCEN.CCxEN=1̆

TIMx_CCEN.CCxNEN=1Ȃ 

9-29 ῀ ԑ ₮ 

 

ץ  TIMx_BKDT.DTGN ҩ Ȃ  

 OCxREF⌠OCx OCxN 

₮ Ҋ̆ ץ  TIMx_CCEN.CCxEN  TIMx_CCEN.CCxNEN ץ  OCxREF ⌠ 

Complementary output 

with dead-time insertion
`

Dead-time waveform 

with delay greater 

than the negative 

pulse

Dead-time waveform 

with delay larger 

than the positive 

pulse

OCxREF

OCx

OCxN

Delay

OCxREF

OCx

OCxN

Delay

OCxREF

OCx

OCxN

Delay

Delay
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OCx ₮  OCxN ₮Ȃ 

ң ᶏ ҩⱳ Ȃ ԑ Ḡ ῒ ̆ ᶏץ ⱳ ̆ᶛ  

PWM Ȃ ץᶏ ⱳ ңҩ ₮ ҹ ̆ ңҩ ₮ ҹ ̆

ң ԑ ғ Ȃ 

 TIMx_CCEN.CCxEN=0  TIMx_CCEN.CCxNEN=1ң̆ Ҍԑ ̆  OCxREF ҹ

OCxN ҹ Ȃ ѿ ̆  TIMx_CCEN.CCxEN=1  TIMx_CCEN.CCxNEN=1̆  

OCxREF ҹ ̆OCx ҹ Ȃ ̆  OCxREF ҹᵞ ̆OCxN ҹ Ȃ 

 ┤ ⱳ  

ᶏ ┤ ⱳ ̆ └ᵝ ᴪḱ ₮ᶏ Ḥ Ȃᵖ ̆ ᵥ ̆OCx OCxN 

₮ Ҍ ԍ ̆ ̂CCxP ^ OIx̃^̂ CCxNP^OIxÑ! = 0Ȃ 

ҩ┤ Ḥ ̆ ҩ┤ Ḥ ѿҩ OR Ȃ ѿ֓Ḥ ┤ Ȃ 

Â ┤ ῀  

Â Ԋᴆ̆ RCCҬ ῃ ̂CSS̃ Ȃ 

Â PVD ԊᴆȂ 

Â ῤ HardfaultԊᴆȂ 

Â ₮Ḥ ̂ Ҭ ̆ ┤ ̃Ȃ 

Â ᴆ  TIMx_EVTGEN.BGNȂ 

ᵝ ┤ Ȃ MOEN β ҹᵞ Ȃ ץ  TIMx_BKDT.BKEN ┤ ⱳ Ȃ

 TIMx_BKDT.BKP ץ ┤ ῀Ḥ Ȃ ץ ḱ  TIMx_BKDT.BKEN  

TIMx_BKDT.BKPȂ  TIMx_BKDT.BKEN  TIMx_BKDT.BKP ̆ ╠  1 ҩ APB 

Ȃ ̆  1 ҩ APB Ώ῀ᵝ ṿȂ 

MOENҊ ץ ̆ ץ Ḥ └ᵝӊ ԅѿҩῬ Ȃ

Ḥ ӊ Ȃ  TIMx_BKDT.MOEN ҹᵞ ̆ ṿӊ╠ ῀

ѿҩ Ȃ ҹΏ῀ԅ Ḥ ̆ᵖ ԅ Ḥ Ȃ 

┤ ҹ Ҋ̔ 

Â TIMx_BKDT.MOEN ̆ ₮ ῀ ȁ ᵝ Ȃ  

TIMx_BKDT.OSSI ₮ Ȃ ᶏ MCU ῏ ̆ Ӟᴪ Ȃ 

Â ѿ  TIMx_BKDT.MOEN=0̆ ҩ ₮ ₮ ᶏ  TIMx_CTRL2.OIx Ҭ ꜚȂ

 TIMx_BKDT.OSSI=0̆ ᶏ ₮̂  GPIO └ ̃̆ ↕ Ḡ Ȃ 

Â ᶏ ԑ ₮̆TIM ҹ Ҋ 

Â ‗ԍ ̆ ₮ ᾢ ҹ ᵝ Ȃ ѿҩ ̆ ᶏ ҹ ᶫ ̆

ׅ ץ ᵬȂ 

Â ׅ ᶫ ̆ ̆ ̂CCxP ^ OIx̃^̂ CCxNP^OIxÑ˻ = 0̆

OCx  OCxN ׅ Ҍ ꜚ⌠ ̆  TIMx_CTRL2.OIx  

TIMx_CTRL2.OIxN ṿ ꜚ ₮Ȃ ̆ ԍ MOEN ҉ ̂  2 ҩ ck_tim 

̃̆ Ȃ 
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Â  TIMx_BKDT.OSSI=0̆ ₮ └Ȃ ↕̆ ᶏ ₮ҹ ̆ Ḡ ҹ

Ȃ ҹᵞ ↕̆  TIMx_CCEN.CCxEN  TIMx_CCEN.CCxNEN ҹ ҹ

Ȃ 

Â TIMx_DINTEN.BIEN=1̆ TIMx_STS.BITF=1 ̆ᴪ֟ Ҭ Ȃ 

Â ԅTIMx_BKDT.AOENT̆IMx_BKDT.MOEN Ҋѿ UEV ꜚ Ȃ

ᶏץ Ȃ  TIMx_BKDT.AOEN↕̆ TIMx_BKDT.MOEN Ḡ ᵞ ̆ ⌠

Ῥ ҹ 1Ȃ ’Ҋ̆ ᶏץ Ḡ ῃȂ ץ ┤ ῀ ⌠ ᴰ ȁ

ꜚ ῒז ῃ ᴆȂ 

Â ┤ ῀ ̆TIMx_BKDT.MOEN Ҍ ꜚ ᵝ ᴆ ᵝ̆TIMx_STS.BITF ӞҌ Ȃ

ҹ┤ ῀ ҉ ԍ Ȃ 

ҹḠ ῃ̆┤ ΐ ΏḠ ⱳ ̆ ┤ ῀ ₮ Ȃ ᾛ ‟ ѿ֓ ̆ᶛ

ȁOCx/OCxN ȁOCxMD ȁ┤ Ȃ ץ  

TIMx_BKDT.LCKCFG ᶏ  3 Ḡ ≢ӊѿȂᵖ ̆TIMx_BKDT.LCKCFG  MCU β

Ώ῀ѿ Ȃ 

┤ ₮ ҹ ᶛ Ҋ 

9-30 ┤ ₮ ҹ 

 

 ┤  

 TIM1_BKFRҊ̔ 

OCxREF

Delay Delay Delay

Delay

OCx

OCxN

(CCxENN=1,CCxNEN=1,CCxP=0,CCxNP=0,OIx= ~OIxN)

OCxN

(CCxEN=1,CCxNEN=0,CCxP=0,CCxNP=0,OIx=OIxN)

OCx

OCxN

(CCxEN=1,CCxNEN=0,CCxP=0,CCxNP=0,OIx=~OIxN)

OCx

Break in

=OIx

=OIx

=OIxN

=OIxN
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9-31ꜚ  

 

 ̧ RCC TIM1 ┤ Ḥ ̆  64 β FIFO Ҭ Ȃ  ֽ  

TIM1_BKFR.WSIZE [5:0] Ҭ ӈ ῤ ̆ ҹ 64Ȃ 

 ̧ ₮ ῤ ṿ̆ ṿ  TIM1_BKFR.THRESH [5:0] Ҭ ṿ ӈ̆ ṿҹ 63Ȃ

ṿ ԍ ԍ ѿ Ȃ ῤ  1  0 Ҍ ԍ ṿ ↕̆

Ḡ ᾢ╠ ₮ṿȂ 

 ̧ TIM1_BKFR.PSC ‗ Ȃ  FIFO ҩ ׆ ῀Ҭ

ѿҩ ṿȂ 

 ̧ ῏ ̆ ῀ Ἕ ѿ ₮Ȃ 

  

└ ԍ ̂Cortex-M0 ῤ Ả ̃ ̆  DBG_CTRL.TIMx_STOP ̆TIMx 

ץ ᵬ Ả Ȃ 3.4.9Ȃ 

 TIMx  

TIMx ץ ׆ ̂ ᵝȁ ̃Ҭ Ȃ 

׆  ̔ ᵝ  

ᵝ Ҋ̆ Ԋᴆ ץ ᵝ № Ȃ ⱴ TIMx_ARȁTIMx_CCDATx̆

֟ ԊᴆUEV̂TIMx_CTRL1.UPRS=0̃Ȃ 

Ҋץ ᵝ ᶛ̔ 

1. 1 ҹ ῀ TI1҉ ̂TIMx_CCMOD1.CC1SEL=01̆TIMx_CCEN.CC1P=0̃̕ 

׆ .2 ҹ ᵝ ̂ TIMx_SMCTRL.SMSEL=100̃ ̆ ῀ ҹ TI1

̂TIMx_SMCTRL.TSEL=101̃̕  

3. ꜚ ̂TIMx_CTRL1.CNTEN = 1̃ 

ꜚ ̆ TI1 ⌠҉ ̆ ᵝ ̆ ̂TIMx_STS.TITF=1̃̕ 

TI1҉ ҍ ᵝӊ ԍTI1͂ Ȃ 

Data Latch
Filter Input

CLKPRESCALE

The Clock of TIMERx from RCC

64-bit FIFO

0 1 2 3 4 5 6 7 8 9 ŀŀ 60 61 62 63

Digital Filter
Filter Output

[Data Discard]

SAMPWIN = 9
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9-32ᵝ Ҋ └  

 

׆  ̔  

Ҋ̆ ῀ Ԋᴆ̂҉ /Ҋ ̃ ץ Ȃ 

Ҋץ ᶛ̔ 

1. 2 ҹ ῀̆ TI2҉ ̂TIMx_CCMOD1.CC2SEL=01̆TIMx_CCEN.CC2P=0̃̕ 

׆ .2 ҹ ̂TIMx_SMCTRL.SMSEL=110̃̆ ῀ TI2̂TIMx_SMCTRL.TSEL=110̃̕ 

TI2 ⌠҉ ̆ ̆ ᵝ̂TIMx_STS.TITF=1̃̕ 

TI2҉ ҍ ꜚӊ ԍTI2͂ Ȃ 

9-33 Ҋ └  

 

TI1

Counter register 60 61 62 63 64 65 66 00 01 02 03 01 02 0300

UDGN

TITF

Counter clock = ck_cnt = ck_psc

TI2

Counter register 64 66 67 6865

CNTEN

TITF

Counter clock=CN_CNT=CK_PSC
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׆  ̔  

Ҋ̆ ῀ ץ └ Ȃ 

Ҋץ ᶛ̔ 

1.  1 ҹ TI1 ҉ ῀ ᵞ  (TIMx_CCMOD1.CC1SEL=01, TIMx_CCEN.CC1P=1) ̕

׆ .2 ҹ ̂ TIMx_SMCTRL.SMSEL=101̃ ̆ TI1ᵬ ҹ TRGI

̂TIMx_SMCTRL.TSEL=101̃̕ 

3. ꜚ ̂TIMx_CTRL1.CNTEN = 1̃̕ 

TI1 ⌠ ᵞ ̆ Ả ̆ TI1 ⌠ ᵞ ̆ ̆

Ả ᵝ̂TIMx_STS .TITF=1)Ȃ 

TI1҉ ҍ Ả ӊ ԍTI1͂ Ȃ 

9-34 Ҋ └  

 

׆  ̔  + 2 

ᵝ ȁ Ҋ̆ ҹ 2̆ ETRḤ ᵬҹ

῀Ȃ Ṝ ETRF̂TIMx_SMCTRL.TSEL=111̃Ȃ 

ѿҩᶛ ̔ 

1. 1 ҹ ῀ TI1҉ ̂TIMx_CCMOD1.CC1SEL=01̆TIMx_CCEN.CC1P=0̃̕ 

2. ᶏ 2̂ TIMx_SMCTRL.EXCEN=1̃ ̆ ҉

̂TIMx_SMCTRL.EXTP=0̃̆ ᵬҹ׆ ̂TIMx_SMCTRL.SMSEL=110̃̆TRGI TI1

̂ TIMx_SMCTRL.TSEL=101)̕ 

TI1 ⌠҉ ̆ ETR҉ ̆ ̂TIMx_STS.TITF=1̃̕ 

TI1

Counter register 30 31 32 33 34 36 37 3835

CNTEN

TITF

Counter clock=CK_CNT=CK_PSC

Clear TITF
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9-35 2̅ Ҋ └  

 

  

TIM ῤ ̆ ԍ Ȃ 10.3.14Ȃ 

 ֟ Έ PWM ₮ 

ҹԅ ḱ ̆ ץ ╠ Ҋѿ ̂ ⱴ ᵝҹOCxMDȁCCxENCCxNENȂ̃ 

 COM Ԋᴆ ̆OCxMDȁCCxEN  CCxNEN ⱴ ᵝ ᴰ ⌠ ᵝȂ 

COM Ԋᴆ ̔ 

1. ᴆ TIMx_EVTGEN.CCUDGN̕ 

2. TRGI҉ ᴆ֟ ̕ 

 COM Ԋᴆ T̆IMx_STS.COMITF ̆ Ҭ  (TIMx_DINTEN.COMIEN) ֟

Ҭ ̆  DMA  (TIMx_DINTEN.COMDEN) ֟  DMA Ȃ 

Ҋ ԅ҈ Ҍ Ҋ  COM Ԋᴆ  OCx  OCxN ₮ ̔ 

TI1

Counter register 64 65 66

ETR

TITF

Counter clock=CK_CNT=CK_PSC

CNTEN



                                                                www.nsingtech.com 

 182 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

9-36֟ Έ PWM̆ ᶏ COM ᶛ ̂OSSR=1̃ 

(CCRx)

Counter (CNT)

COM event

CCxEN=1

CCxNEN=0

OCxMD=100(forced inactive)

OCxREF

OCx

OCxN

write COM=1

write OCxMD=100
CCxEN=1

CCxNEN=0

OCxMD=100

CCxEN=1

CCxNEN=0

OCxMD=100(forced inactive)

CCxEN=0

CCxNEN=1

OCxMD=101
Ocx

OCxN

OCx

OCxN

CCxEN=1

CCxNEN=0

OCxMD=100(forced inactive)
CCxEN=1

CCxNEN=0

OCxMD=100

write CCxNEN=1

and OCxMD=101

write CCxNEN=0

and OCxMD=100

 

  

ᶏ ңҩ ῀ TI1  TI2 ᵬҹ ̆  TI1FP1  TI2FP2 ҉ ҩ Ȃ

ᴆ TIMx_CTRL1.DIR ꜚ └Ȃ ῍ ҈ ̔ 

1.  TI1 ̆TIMx_SMCTRL.SMSEL = ó001ô̕ 

2. TI2 ̆TIMx_SMCTRL.SMSEL = ó010ô̕ 

3. TI1TI2 ̆TIMx_SMCTRL.SMSEL = ó011ô̕ 

ԍᶏ ̆ 0 ꜚ ṿ(TIMx_AR.AR [15:0])ӊ

Ȃ ̆ ╠ ꜚ TIMx_ARȂ 

̔ 2ҌῚ ̆Ҍ Ȃ 

ҍ Ḥ ῏ Ҋ ̔ 
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9-1 ҍ Ḥ ῏  

 

 

Ḥ  

̂TI1FP1 TI2, 

TI2FP2 TI1̃ 

TI1FP1Ḥ  TI2FP2Ḥ  

҉  Ҋ  ҉  Ҋ  

ֽ TI1   Ҋ  ҉  Ҍ  Ҍ  

ᵞ ҉  Ҋ  Ҍ  Ҍ  

ֽ TI2   Ҍ  Ҍ  ҉  Ҋ  

ᵞ Ҍ  Ҍ  Ҋ  ҉  

TI1 TI2҉   Ҋ  ҉  ҉  Ҋ  

ᵞ ҉  Ҋ  Ҋ  ҉  

Ҋץ ԅ ץ └ ῀ ꜚ ᶛ̔ 

1. IC1FP1 ⌠ TI1̂TIMx_CCMOD1.CC1SEL = ó01ỗ̆IC1FP1 Ҍ ̂TIMx_CCEN.CC1P = ó0ỗ̕ 

2. IC1FP2 ⌠ TI2̂TIMx_CCMOD2.CC2SEL = ó01ỗ̆IC2FP2 Ҍ ̂TIMx_CCEN.CC2P = ó0ỗ̕ 

3. ῀ ҉ Ҋ ̂TIMx_SMCTRL.SMSEL = ó011ỗ̕ 

4.  TIMx_CTRL1.CNTEN = ó1ô̕ 

9-37 Ҋ ᵬ ᶛ 

 

TI2

Counter

Up

TI1

Down

BackwardJitterForward Jitter
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Ҋ ҹ IC1FP1 ҹ ᶛ̂CC1P = '1'̆ῒז ҉̃ 

9-38 IC1FP1 ᶛ 

 

 ҍ ᴰ  

ᴰ ⌠ ҈ҩ ῀ ̂CC1ȁCC2 CC3̃̆ ⱳ TIMx_CH1ȁ

TIMx_CH2TIMx_CH3͂ ᵬҹTI1 ₮⌠ 1 Ḥ Ȃ 

ҹ׆ Ҋ ᵝ ̂TIMx_SMCTRL.SMSEL=ó100ỗ̕  TI1  

TI1F_ED (TIMx_SMCTRL.TSEL= ó100ô)̆  3 ῀ ᴋᵥ ᴪ ̆ ᵬ

̕ /  1 ҹ Ҋ  TRC Ḥ ̂TIMx_CCMOD1.CC1SEL=ó11ỗ̆ ԍ ңҩ

῀ ׆̆ Ȃ 

2 ₮ ‖̆ COMԊᴆ̆ ₮PWM └ᵝȂ

ῤ Ḥ ̂TIMx_SMCTRL.TSEL="ITRx"̃̆ / ⱴ └

ᵝ ҹ ⱴ ̂TIMx_CTRL2.CCPCTL=1̃ ҉ TRGI  

(TIMx_CTRL2.CCUSEL=1)Ȃ 

ᶛ Ҋ Ȃ 

TI2

Counter

up

TI1

down

jitterbackwardjitterforward
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9-39 ᴰ ᶛ 

TI1

Counter(CNT)

(CCDAT2)

OC1

OC1N

Va

OC2

OC2N

OC3

OC3N

Write

CCxENȁCCxNEN and 

OCxMD for next step

Vb Vc

TI2

TI3

Interfacing timer

CCDAT1

TRGO=OC2REF

COM

Advanced-control 

timer (TIM 1)

XOR

Va Vb Vc
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 TIM1  

῏ԍ ⌠ Ώ̆ 1.1Ȃ 

ץ ̂16β̃ ̂32β̃ ᵬ ֓ Ȃ 

  

9-2 TIM1  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

TIMx_CTRL1 

Reserved 

A
S

Y
M

M
E

T
R

IC
 

R
e
s
e
rv

e
d 

CMODE[1:0] 

Reserved C
1

S
E

L 

C
O

M
P

B
K
P

E
N

 

R
e
s
e
rv

e
d 

C
L

R
S

E
L 

IO
M

B
K

P
E

N
 

P
B

K
P

E
N
 

L
B

K
P

E
N

 

A
R

P
E

N
 

O
N

E
P

M
 

CLKD[1:0] 

U
P

D
IS

 

U
P

R
S 

CAMSEL[1:0] 

D
IR

 

C
N

T
E

N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

004h 

TIMx_CTRL2 

Reserved T
R

IG
9 

T
R

IG
8 

T
R

IG
7 

T
R

IG
4 

T
I1

S
E

L 

C
C

P
C

T
L 

C
C

D
S

E
L 

C
C

U
S

E
L 

MMSEL[3:0] 

R
e
s
e
rv

e
d 

O
I6

 

R
e
s
e
rv

e
d 

O
I5

 

O
I4

N
 

O
I4

 

O
I3

N
 

O
I3

 

O
I2

N
 

O
I2

 

O
I1

N
 

O
I1

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 

TIMx_STS 

Reserved 

B
IT

F
 

T
IT

F
 

C
O

M
IT

F
 

U
D

IT
F

 

Reserved C
C

4
O

C
F 

C
C

3
O

C
F 

C
C

2
O

C
F 

C
C

1
O

C
F 

Reserved C
C

6
IT

F 

C
C

5
IT

F 

C
C

4
IT

F 

C
C

3
IT

F 

C
C

2
IT

F 

C
C

1
IT

F 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 

TIMx_EVTGEN 

Reserved 

B
G

N
 

T
G

N
 

C
C

U
D

G
N

 

U
D

G
N

 

Reserved C
C

4
G

N
 

C
C

3
G

N
 

C
C

2
G

N
 

C
C

1
G

N
 

Reset Value 0 0 0 0 0 0 0 0 

010h 

TIMx_SMCTRL 

Reserved M
S

M
D

 

EXTF[3:0] 

E
X

T
P
 

E
X

C
E

N
 

EXTPS[1:0] 
R

e
s
e
rv

e
d 

SMSEL[2:0] 

R
e
s
e
rv

e
d 

TSEL[2:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 

TIMx_DINTEN 

Reserved C
O

M
IE

N
 

T
D

E
N

 

C
O

M
D

E
N

 

U
D

E
N

 

B
IE

N
 

T
IE

N
 

U
IE

N
 

Reserved C
C

4
D

E
N
 

C
C

3
D

E
N
 

C
C

2
D

E
N
 

C
C

1
D

E
N
 

Reserved C
C

4
IE

N
 

C
C

3
IE

N
 

C
C

2
IE

N
 

C
C

1
IE

N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

TIMx_CCMOD1 

Reserved 

OC2MD[2:0] 

O
C

2
C

E
N 

O
C

2
F

E
N 

O
C

2
P

E
N 

CC2SEL[1:0] OC1MD[2:0] 

O
C

1
C

E
N 

O
C

1
F

E
N 

O
C

1
P

E
N 

CC1SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TIMx_CCMOD1 

Reserved 

IC2F[3:0] IC2PSC[1:0] CC2SEL[1:0] IC1F[3:0] IC1PSC[1:0] CC1SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 

TIMx_CCMOD2 

Reserved 

OC4MD[2:0] 

O
C

4
C

E
N 

O
C

4
F

E
N 

O
C

4
P

E
N 

CC4SEL[1:0] OC3MD[2:0] 

O
C

3
C

E
N 

O
C

3
F

E
N 

O
C

3
P

E
N 

CC3SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TIMx_CCMOD2 

Reserved 

IC4F[3:0] IC4PSC[1:0] CC4SEL[1:0] IC3F[3:0] IC3PSC[1:0] CC3SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h 

TIMx_CCMOD3 

Reserved O
C

9
P

E
N 

Reserved O
C

8
P

E
N 

Reserved O
C

7
P

E
N 

OC6MD[2:0] 

O
C

6
C

E
N 

O
C

6
F

E
N 

O
C

6
P

E
N 

Reserved 

OC5MD[2:0] 

O
C

5
C

E
N 

O
C

5
F

E
N 

O
C

5
P

E
N 

Reserved 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

024h 

TIMx_CCEN 

Reserved 

C
C

6
P 

C
C

6
E

N
 

Reserved 

C
C

5
P 

C
C

5
E

N
 

Reserved 

C
C

4
P 

C
C

4
E

N
 

C
C

4
N

P 

C
C

4
N

E
N
 

C
C

3
P 

C
C

3
E

N
 

C
C

3
N

P 

C
C

3
N

E
N
 

C
C

2
P 

C
C

2
E

N
 

C
C

2
N

P 

C
C

2
N

E
N
 

C
C

1
P 

C
C

1
E

N
 

C
C

1
N

P 

C
C

1
N

E
N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

028h 

TIMx_CCDAT1 CCDDAT1[15:0] CCDAT1[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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02Ch 

TIMx_CCDAT2 CCDDAT2[15:0] CCDAT2[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

030h 

TIMx_CCDAT3 CCDDAT3[15:0] CCDAT3[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

034h 

TIMx_CCDAT4 CCDDAT4[15:0] CCDAT4[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

038h 

TIMx_CCDAT5 

Reserved 

CCDAT5[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

03Ch 

TIMx_CCDAT6 

Reserved 

CCDAT6[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

040h 

TIMx_PSC 

Reserved 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

044h 

TIMx_AR 

Reserved 

AR[15:0] 

Reset Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

048h 

TIMx_CNT 

Reserved 

CNT[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

04Ch 

TIMx_REPCNT 

Reserved 

REPCNT[7:0] 

Reset Value 0 0 0 0 0 0 0 0 

050h 

TIMx_BKDT  

Reserved 

LCKCFG[1:0] 

O
S

S
R 

O
S

S
I 

B
K

E
N

 

B
K

P
 

A
O

E
N

 

M
O

E
N

 

DTGN[7:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

054h 

TIMx_CCDAT7 

Reserved 

CCDAT7[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

058h 

TIMx_CCDAT8 

Reserved 

CCDAT8[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

05Ch 

TIMx_CCDAT9 

Reserved 

CCDAT9[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

060h 

TIMx_BKFR 

Reserved 

THRESH[5:0] 

R
e
s
e
rv

e
d 

WSIZE[5:0] 

F
IL

T
E

N
 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

094h 

TIMx_DCTRL 

Reserved 

DBADDR[4:0] 

Reserved 

DBLEN[4:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 

098Ch 

TIMx_DADDR 

Reserved 

BURST[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 └  1̂ TIMx_CTRL1 ̃

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
ASYMME

TRIC 
Reserved CMODE[1:0] Reserved C1SEL 

        rw  rw    rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

COMP 

BKPEN 
Reserved CLRSEL 

IOM 

BKPEN 
PBKPEN LBKPEN ARPEN ONEPM CLKD[1:0] UPDIS UPRS CAMSEL[1:0] DIR CNTEN 

rw  rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿ 

23 ASYMMETRIC Ҭ ᶏ  

0̔  

1̔ᶏ ̂ TIMx_CTRL1.CAMSEL[1:0] ̆ ҩ ҉ ҍCCDATx 

̆ Ҋ ҍCCDDATx ̃ 

̔ ⱳ ֽ ԍ TIM1 

22 Reserved Ḡ ̆ Ḡ ᵝṿ 

21:20 CMODE Ҭ Ҋ̆ 4/7/8/9 ̆ CTRL2 MMSELҹô1xxxô

Ṝ ᴪ trgoḤ ₮  

00̔ ҉ ⌠CCDAT4/7/8/9 ṿ̆  

01̔ Ҋ ̆ 4 ⌠CCDDAT4̆ 7/8/9 ⌠CCDAT7/8/9 ṿ̆  

1X: 4 ҉ ⌠CCDAT4̆ Ҋ ⌠CCDDAT4̕ 7/8/9 ҉ Ҋ

⌠CCDAT7/8/9 ṿ̆ Ȃ 

Ҭ Ҋ̆ 4/7/8/9 ̆ CTRL2 MMSELҹô1xxxôṜ

ᴪ trgoḤ ₮  

00̔ ҉ ⌠CCDAT4/7/8/9 ṿ̆  

01̔ Ҋ ⌠CCDAT4/7/8/9 ṿ̆  

1X̔ ҉ Ҋ ⌠CCDAT4/7/8/9 ṿ̆  

19:17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 C1SEL 1 ̂Channel 1 selectioñ  

0̔ CH1̂ IOM̃Ḥ  

1̔ ῤ CH1̂ COMP̃ Ḥ  

15 COMPBKPEN COMPᵬҹBRKᶏ ̂COMP as brk Enablẽ  

0̔ᶏ  

1̔  

14 Reserved Ḡ ̆ Ḡ ᵝṿ 

13 CLRSEL OCxRef ̂OCxRef selectioñ  

0̔ Ocxclr ̂ETR̃  Ḥ  

1̔ ῤ OCxclr̂ COMP̃ Ḥ  
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ᵝ    

12 IOMBKPEN IOMᵬҹBRKᶏ ̂IOM as brk Enablẽ  

0̔ᶏ Ȃ ┤ Ḥ ̂ IOM̃ 

1̔ Ȃ ῤ ┤ Ḥ ̂ COMP̃  

11 PBKPEN PVDᵬҹBRK ̂PVD as brk Enablẽ  

0̔  

1̔ᶏ  

10 LBKPEN ᵬҹBRKᶏ ̂LockUp as brk Enablẽ̂Core Hardfault̃  

0̔  

1̔ᶏ  

9 ARPEN ꜚ ᾛ ᵝ ̂Auto-reload preload enablẽ 

0̔TIMx_AR  

1̔TIMx_AR ᶏ  

8 ONEPM ‖  ̂One pulse modẽ   

0̔ ‖ ̆ Ԋᴆ Ҍ Ȃ 

1̔ᶏ ‖ ̆Ҋ Ԋᴆ Ả  

7:6 CLKD[1:0] №  ̂Clock divisioñ  

CLKD[1:0]  CK_INT̂ ̃  DTŜ ԍ

̂ETRȁTIx̃ ̃ӊ № Ȃ 

00̔ tDTS = tCK_INT· 

01̔ tDTS = 2 x tCK_INT 

10̔ tDTS = 4 x tCK_INT 

11̔ Ḡ ̆Ҍ ᶏ ҩ  

5 UPDIS ̂Update disablẽ  

ᵝ ԍ / ᴆ Ԋᴆ (UEV) ԊᴆȂ 

0̔ Ȃ ץҊ ᴆӊѿ̆  UEV̔ 

ï ҉ /Ҋ  

ï TIMx_EVTGEN.UDGN ᵝ  

ï ׆ └  

ᶏ ⱴ ṿ Ȃ 

1̔UEV Ȃ Ҍ Ԋᴆ̆ ̂ARȁPSC  CCDATx̃Ḡ ױ

ṿȂ  TIMx_EVTGEN.UDGN ᵝ ᵝ ׆ └ ₮ ᴆ ᵝ̆↕ ∆

№ Ȃ 

4 UPRS ̂Update request sourcẽ 

ᵝ ԍ ᴆ  UEV Ԋᴆ Ȃ 

0̔ Ҭ  DMA ᶏ ҊᴋᵥԊᴆץ̆ ᴪ֟ Ҭ  DMA 

̔ 

ï ҉ /Ҋ  

ï TIMx_EVTGEN.UDGN ᵝ  

ï ׆ └  

1̔ Ҭ  DMA ᶏ ̆ ҉ /Ҋ ᴪ֟ Ҭ  DMA 

Ȃ 
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ᵝ    

3:2 CAMSEL[1:0] Ҭ  ̂Center-aligned mode selectioñ 

00̔ Ȃ TIMx_CTRL1.DIR ҉ Ҋ Ȃ 

01̔ Ҭ 1Ȃ Ҭ Ҋ ̆ Ҋ ₮ Ҭ

ᵝ ҹ 1Ȃ 

10̔ Ҭ 2Ȃ Ҭ Ҋ ̆ ҉ ₮ Ҭ ᵝ

ҹ1Ȃ 

11̔ Ҭ 3Ȃ Ҭ Ҋ ̆ ҉ Ҋ ₮

Ҭ ᵝ ҹ 1Ȃ 

̔ ׅ ̂TIMx_CTRL1.CNTEN = 1̃ ̆Ҍᾛ ׆ ℗

⌠Ҭ Ȃ 

1 DIR  ̂Directioñ   

0̔ ҉ ̕ 

1̔ Ҋ Ȃ 

̔ ҹҬ ̆ ᵝҹ Ȃ 

0 CNTEN ᶏ  ̂Counter enablẽ   

0̔ ̕ 

1̔ᶏ Ȃ 

̔ ᴆ ԅCNTENβ ̆ ȁ ᵬȂ

ץ ꜚ ᴆ CNTENβ Ȃ 

 └  2̂ TIMx_CTRL2̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved TRIG9 TRIG8 TRIG7 TRIG4 TI1SEL CCPCTL CCDSEL CCUSEL 

        rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MMSEL[3:0] Reserved OI6 Reserved OI5 OI4N OI4 OI3N OI3 OI2N OI2 OI1N OI1 

rw  rw  rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿ 

23 TRIG9 OC9REF  ADC ᶏ  

0̔  

1̔ ᶏ  

22 TRIG8 OC8REF  ADC ᶏ  

0̔  

1̔ ᶏ  

21 TRIG7 OC7REF  ADC ᶏ  

0̔  
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ᵝ    

1̔ ᶏ  

20 TRIG4 OC4REF  ADC ᶏ  

0̔  

1̔ ᶏ  

19 TI1SEL TI1  ̂TI1 selectioñ  

0̔TIMx_CH1 ⌠TI1 ῀̕ 

1̔TIMx_CH1ȁTIMx_CH2 TIMx_CH3 ⌠TI1 ῀Ȃ 

18 CCPCTL / └ᵝ ̂Capture/compare preloaded control̃ 

0̔CCxEN̆ CCxNEN OCxMDᵝҌ ̕ 

1̔CCxEN̆ CCxNEN OCxMDᵝ ̕ ᵝ ̆ ױ ԅCCUDGN

ᵝ Ȃ 

̔ ᵝ ΐ ԑ ₮ ᵬ Ȃ 

17 CCDSEL / DMA  ̂Capture/compare DMA selectioñ 

0̔ CCxԊᴆ ̆ ₮CCx DMA ̕ 

1̔ Ԋᴆ ̆ ₮CCx DMA Ȃ 

16 CCUSEL / └  ̂Capture/compare control update selectioñ 

0̔ / └ᵝ ̂CCPCTL =1̃ ̆ CCUDGNβ

 ̕ױ

1̔ / └ᵝ ̂CCPCTL =1̃ ̆ ץ CCUDGNβ TRGI

҉ ѿҩ҉  Ȃױ

̔ ᵝ ΐ ԑ ₮ ᵬ Ȃ 

15:12 MMSEL[3:0] Һ  

 4 ᵝ ԍ Һ Ҋ ׆⌠ Ḥ ̂TRGÕ Ȃ Ҋ̔ 

000̔ ᵝ -  TIMx_EVTGEN.UDGN ᵝ ׆ └ ֟ ᵝ ̆ ₮  

TRGO ‖Ȃ ѿ ’Ҋ̆TRGO ҉ Ḥ ҍ ᵝ Ȃ 

0001̔ ᶏ  - TIMx_CTRL1.CNTEN ᵝ ᵬ ₮ (TRGO)Ȃ ꜚ ҩ

ѿ ῤ ׆ Ȃ 

 TIMx_CTRL1.CNTEN ᵝ ᵝ Ҋ ῀ҹ ̆ ᶏ Ḥ

ᵝȂ 

ᶏ Ḥ ῀ └ ̆TRGO ҉ ѿҩ ̆ ԅҺ/׆

̂  TIMx_SMCTRL.MSMD ᵝ ̃Ȃ 

0010̔  - Ԋᴆᵬҹ ₮ (TRGO)Ȃᶛ ̆Һ ᵬ׆

№ Ȃ 

0011̔ ‖ -  TIMx_STS.CC1ITF ̂ ᶏ ̃̆

ⱳ ̆ ₮ ѿҩ ‖ (TRGO)Ȃ 

0100̔  - OC1REF Ḥ ᵬ ₮ (TRGO)Ȃ 

0101̔  - OC2REF Ḥ ᵬ ₮̂TRGÕ Ȃ 

0110̔  - OC3REF Ḥ ᵬ ₮ (TRGO)Ȃ 

0111̔  - OC4REF Ḥ ᵬ ₮ (TRGO)Ȃ 

1xxx̔ - ҹҬ ̔OC4REF/OC7REF/OC8REF/OC9REF  

Ḥ ᵬҹ ₮̂TRGÕ ̆ ҉/ Ҋ ̆ΐᵣ TIMx_CTRL1. 

CMODE ҬȂ 

ҹ ̔OC4REF Ḥ ᵬ ₮ (TRGO)Ȃ 
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ᵝ    

11 Reserved Ḡ ̆ Ḡ ᵝṿ 

10 OI6 ₮ 6̂OC6 ₮̃Ȃ OI1ᵝȂ 

9 Reserved Ḡ ̆ Ḡ ᵝṿ 

8 OI5 ₮ 5̂OC5 ₮̃Ȃ OI1ᵝȂ 

7 OI4N ₮ 4̂OC4N ₮̃Ȃ OI1NᵝȂ 

6 OI4 ₮ 4̂OC4 ₮̃Ȃ OI1ᵝȂ 

5 OI3N ₮ 3̂OC3N ₮̃Ȃ OI1NᵝȂ 

4 OI3 ₮ 3̂OC3 ₮̃Ȃ OI1ᵝȂ 

3 OI2N ₮ 2̂OC2N ₮̃Ȃ OI1NᵝȂ 

2 OI2 ₮ 2̂OC2 ₮̃Ȃ OI1ᵝȂ 

1 OI1N ₮ 1̂OC1N ₮̃ ̂Output Idle state 1Ñ 

0̔ MOEN=0 ̆ OC1N=0̕  

1̔ MOEN=0 ̆ OC1N=1Ȃ 

̔ ԅLCKCFĜ TIMx_BKR ̃ ≢1ȁ2 3 ̆ ᵝҌ ḱ Ȃ 

0 OI1 ₮ 1̂OC1 ₮̃ ̂Output Idle state 1̃ 

0̔ MOEN=0 ̆ ԅOC1N̆ ↕ OC1=0̕  

1̔ MOEN=0 ̆ ԅOC1N̆ ↕ OC1=1Ȃ 

̔ ԅLCKCFĜ TIMx_BKR ̃ ≢1ȁ2 3 ̆ ᵝҌ ḱ Ȃ 

 ̂TIMx_STS ̃

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved BITF TITF COMITF UDITF 

            rc_w0 rc_w0 rc_w0 rc_w0 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CC4OCF CC3OCF CC2OCF CC1OCF Reserved CC6ITF CC5ITF CC4ITF CC3ITF CC2ITF CC1ITF 

    rc_w0 rc_w0 rc_w0 rc_w0   rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿ 

19 BITF ┤ Ҭ  ̂Break interrupt flag̃  

ѿ ┤ ῀ ̆ ᴆ ᵝ ô1ôȂ ┤ ῀ ̆↕ ᵝ ᴆ ô0ôȂ 

0̔ ┤ Ԋᴆ֟ ̕ 

1̔┤ ῀҉ ⌠ Ȃ 

18 TITF Ҭ  ̂Trigger interrupt flag̃  

Ԋᴆ̂ ׆ └ ԍ ῒ ̆ TRGI ῀
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ᵝ    

⌠ ̆ Ҋ ᴋѿ ̃ ᴆ ᵝ ô1ôȂ ᴆ ô0ôȂ                  

0̔ Ԋᴆ֟ ̕ 

1̔ Ҭ Ȃ 

17 COMITF COMҬ  ̂COM interrupt flag̃  

ѿ ֟ COMԊᴆ̂ / └ᵝ̔CCxENȁCCxNENȁOCxMD ̃ ᵝ

ᴆ ô1ôȂ ᴆ ô0ôȂ 

0̔ COMԊᴆ֟ ̕ 

1̔COMҬ Ȃ 

16 UDITF Ҭ ̂Update interrupt flag̃  

Ҋץ ᴆҊ Ԋᴆ ̆ ᵝ ᴆ ̔ 

ï  TIMx_CTRL1.UPDIS = 0 ̆ ғ ṿ҉ Ҋ ̂ ԍ 

0 ԊᴆUEṼȂ 

ï  TIMx_CTRL1.UPRS = 0 ̆TIMx_CTRL1.UPDIS = 0̆ ᴆ  

TIMx_EVTGEN.UDGN ᵝץ ∆  CNTȂ 

ï  TIMx_CTRL1.UPRS = 0 ̆TIMx_CTRL1.UPDIS = 0̆ ғ  CNT 

Ԋᴆ ∆ Ȃ ̂  TIMx_SMCTRL ̃ 

ᵝ ᴆ Ȃ 

0̔ Ԋᴆ 

1̔ Ҭ  

15:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 CC4OCF / 4  ̂Capture/Compare 4 overcapture flag̃ 

CC1OCF Ȃ 

10 CC3OCF / 3  ̂Capture/Compare 3 overcapture flag̃ 

CC1OCF Ȃ 

9 CC2OCF / 2  ̂Capture/Compare 2 overcapture flag̃ 

CC1OCF Ȃ 

8 CC1OCF / 1  ̂Capture/Compare 1 overcapture flag̃  

ֽ ҹ ῀ ̆ ᴆ 1ȂΏ0 ᵝȂ 

0̔ ֟ ̕ 

1̔ ṿ ⌠TIMx_CCDAT1 ̆CC1ITF ҹó1ôȂ 

7:6 Reserved Ḡ ̆ Ḡ ᵝṿ 

5 CC6ITF / 6Ҭ  ̂Capture/Compare 6 interrupt flag̃ 

CC1ITF Ȃ 

4 CC5ITF / 5Ҭ  ̂Capture/Compare 5 interrupt flag̃ 

CC1ITF Ȃ 

3 CC4ITF / 4Ҭ  ̂Capture/Compare 4 interrupt flag̃ 

CC1ITF Ȃ 

2 CC3ITF / 3Ҭ  ̂Capture/Compare 3 interrupt flag̃ 

CC1ITF Ȃ 

1 CC2ITF / 2Ҭ  ̂Capture/Compare 2 interrupt flag̃ 

CC1ITF Ȃ 

0 CC1ITF / 1Ҭ  ̂Capture/Compare 1 interrupt flag̃  

CC1 ҹ ₮ ̔ 
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ᵝ    

Ҭ ̆ ṿҍ ṿ ̆ ᵝ ᴆ ̂  

TIMx_CTRL1.CAMSEL ᵝ ̃Ȃ ᵝ ᴆ Ȃ 

0̔ Ȃ 

1̔TIMx_CNT ṿҍ TIMx_CCDAT1 ṿ Ȃ 

 TIMx_CCDAT1 ṿ ԍ TIMx_AR ṿ ̆ ₮̂ ҉ ҉/

Ҋ Ҋ̃ Ҋ Ҋ ̆↕ TIMx_STS.CC1ITF β ҹ Ȃ 

CC1 ҹ ῀ ̔ 

Ԋᴆ ̆ ᵝ ᴆ Ȃ ᵝ ᴆ  TIMx_CCDAT1 Ȃ 

0̔ ῀ Ȃ 

1̔ ῀ Ȃ ṿ  TIMx_CCDAT1 Ҭ Ȃ  IC1 ҉ ⌠ҍ

Ȃ 

 Ԋᴆ֟ ̂TIMx_EVTGEN ̃

Ẓ :0x0C  

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved BGN TGN CCUDGN UDGN Reserved CC4GN CC3GN CC2GN CC1GN 

    w w w w     w w w w 

 

ᵝ    

31:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 BGN ֟ ┤ Ԋᴆ ̂Break generatioñ  

ᴆ ̆ ᵝ ֟ץ ѿҩ┤ ԊᴆȂ TIMx_BKDT.MOEN = 0̆

TIMx_STS.BITF = 1̆ Ҭ DMA ᶏ ̆ ᴪ֟ Ҭ DMAȂ 

ᵝ ᴆ ꜚ Ȃ 

0̔ ꜚᵬ 

1̔֟ ┤ Ԋᴆ 

10 TGN ֟ Ԋᴆ ̂Trigger generatioñ  

ᴆ ᵝ ̆ ᵝ ֟ץ ѿҩ ԊᴆȂ TIMx_STS.TITF = 1̆

Ҭ DMA ᶏ ̆ ᴪ֟ Ҭ DMAȂ ᵝ ᴆ ꜚ Ȃ 

0̔ ꜚᵬ 

1̔֟ Ԋᴆ 

9 CCUDGN / Ԋᴆ̆֟ └  ̂Capture/Compare control update generatioñ 

ᵝ ᴆ Ȃ  TIMx_CTRL2.CCPCTL = 1̆ ↕ᾛ  CCxENȁ

CCxNEN  OCxMD ᵝȂ ᵝ ᴆ ꜚ Ȃ 

0̔ ꜚᵬ 

1̔֟ ѿҩCOMԊᴆ 
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ᵝ    

̔ ᵝֽ ΐ ԑ ₮ Ȃ 

8 UDGN ֟ Ԋᴆ ̂Update generatioñ  ᵝ ᴆ ô1ô̆ ᴆ ꜚ ô0ôȂ  

ᴆ ̆ ᵝ ץ ԊᴆȂ ᴪ ∆ ̆ №

ᴪ ̆ Ҭ ҉ Ҋᴪ ̆ᵖ Ҋ Ҋ

TIMx_AR ṿȂ ᵝ ᴆ ꜚ Ȃ 

0̔ ꜚᵬ 

1̔ Ԋᴆ 

7:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 CC4GN ֟ / 4Ԋᴆ ̂Capture/Compare 4 generatioñ 

CC1GN Ȃ 

2 CC3GN ֟ / 3Ԋᴆ ̂Capture/Compare 3 generatioñ 

CC1GN Ȃ 

1 CC2GN ֟ / 2Ԋᴆ ̂Capture/Compare 2 generatioñ 

CC1GN Ȃ 

0 CC1GN ֟ / 1Ԋᴆ ̂Capture/Compare 1 generatioñ  

ᴆ ̆ ᵝ ֟ץ ѿҩ / ԊᴆȂ ᵝ ᴆ ꜚ Ȃ 

CC1 ҹ ₮ ̔ 

TIMx_STS.CC1ITF ̆ Ҭ  DMA ᶏ ̆ ᴪ֟

Ҭ  DMAȂ 

CC1 ҹ ῀ ̔ 

TIMx_CCDAT1 ╠ ṿ̆  TIMx_STS.CC1ITF ̆

Ҭ  DMA ᶏ ̆↕ᴪ֟ Ҭ  DMAȂ  TIMx_STS.CC1ITF 

̆↕  TIMx_STS.CC1OCFȂ 

0̔ ꜚᵬ 

1̔  CC1 / Ԋᴆ 

׆  └ ̂TIMx_SMCTRL ̃

Ẓ ̔0x10  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved MSMD 

               rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTF[3:0] EXTP EXCEN EXTPS Reserved SMSEL[2:0] Reserved TSEL[2:0] 

rw rw rw rw  rw  rw 
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ᵝ    

31:17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 MSMD Һ/׆  ̂Master/slave modẽ   

0̔ ᵬ ̕ 

1̔ ῀̂TRGĨ ҉ Ԋᴆ ԅ̆ץᾛ ╠ ̂ TRGÕ ҍ ׆

Ȃ ₃ҩ ⌠ѿҩ ѿ Ԋᴆ Ȃ 

15:12 EXTF[3:0]  ̂External trigger filter̃  

֓ᵝ ԍ ӈ ETRP Ḥ  ETRP Ȃ ҉̆ ѿҩ

Ԋᴆ ̆  N ҩԊᴆ ₮Ȃ 

0000̔ fDTSץ̆  1000̔ fSAMPLING=fDTS/8̆ N=6 

0001̔ fSAMPLING=fCK_INT̆N=2 1001̔ fSAMPLING=fDTS/8̆ N=8 

0010̔ fSAMPLING=fCK_INT̆N=4 1010̔ fSAMPLING=fDTS/16̆ N=5 

0011̔ fSAMPLING=fCK_INT̆N=8 1011̔ fSAMPLING=fDTS/16̆ N=6 

0100̔ fSAMPLING=fDTS/2̆ N=6 1100̔ fSAMPLING=fDTS/16̆ N=8 

0101̔ fSAMPLING=fDTS/2̆ N=8 1101̔ fSAMPLING=fDTS/32̆ N=5 

0110̔ fSAMPLING=fDTS/4̆ N=6 1110̔ fSAMPLING=fDTS/32̆ N=6 

0111̔ fSAMPLING=fDTS/4̆ N=8 1111̔ fSAMPLING=fDTS/32̆ N=8 

11 EXTP  ̂External trigger polaritỹ  

ᵝ ETR ETR ᵬҹ ᵬ 

0̔ETR ҉ ̕ 

1̔ETRγ Ҋ Ȃ 

10 EXCEN ᶏ ᵝ ̂External clock enablẽ  ᵝ 2 Ȃ ̆ ETRFḤ

҉ ᴋ ꜚȂ                               

0̔ 2̕ 

1̔ᶏ 2Ȃ 

 1̔ ᶏ  1  2 ̆ ῀ҹ ETRFȂ 

׆Ҋץ2̔ ҍץ 2 ᶏ ̔ ᵝ ȁ ̕ ᵖ ̆

TRGI ⌠ ETRF (TIMx_SMCTRL.TSEL Í '111')Ȃ 

 3̔  TIMx_SMCTRL.EXCEN β ҍ  1  TRGI ⌠ ETRF

̂TIMx_SMCTRL.SMSEL = 111  TIMx_SMCTRL.TSEL = 111̃  

9:8 EXTPS[1:0] №  ̂External trigger prescaler̃ 

Ḥ  ETRP ҹ TIMxCLK  1/4Ȃ ῀ ̆

ᶏץ № ᵞ ETRP Ȃ 

00̔ ῏ № ̕ 

01̔ ETRP  2̕ץ

10̔ ETRP  4̕ץ

11̔ ETRP  8Ȃץ

7 Reserved Ḡ ̆ Ḡ ᵝṿ 

6:4 SMSEL[2:0] ׆  ̂Slave mode selectioñ 

ԅ Ḥ ̆ Ḥ ̂TRGĨ ҍ Ҭ ῀ ῏̂ ῀ └

└ ̃ 

000̔ ῏ ׆  ï CNTEN=1̆ ↕ № ῤ ꜚȂ 

001̔ 1 ï TI2FP2 ̆ TI1FP1 ҉/Ҋ Ȃ 

010̔ 2 ï TI1FP1 ̆ TI2FP2 ҉/Ҋ Ȃ011̔ 3 
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ï ѿҩḤ ῀ ̆ TI1FP1 TI2FP2 ҉/Ҋ Ȃ 

100̔ ᵝ  ï ῀ (TRGI) ҉ ̆ ∆ Ȃ 

101̔  ï ῀̂TRGĨ ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả ̂ᵖҌ ᵝ̃Ȃ ꜚ Ả Ȃ 

110̔  ï ῀TRGI ҉ ꜚ̂ᵖҌ ᵝ̃̆ ꜚ

Ȃ 

111̔ 1 ï Ҭ ῀̂TRGĨ ҉ ꜚ Ȃ 

̔ TI1F_ED ҹ ῀̂TSEL=100̃ ̆Ҍ ᶏ Ȃ ҹ̆TI1F_ED

TI1F ₮ѿҩ ‖̆ ῀ Ȃ 

3 Reserved Ḡ ̆ Ḡ ᵝṿ 

2:0 TSEL[2:0]  ̂Trigger selectioñ  

3ᵝ ԍ ῀Ȃ 

000̔ ῤ 0̂ITR0̃ 100̔ TI1 ̂TI1F_ED̃  

001̔ ῤ 1̂ITR1̃ 101̔ ῀1̂TI1FP1̃  

010̔ ῤ 2̂ITR2̃ 110̔ ῀2̂TI2FP2̃  

011̔ ῤ 3̂ITR3̃ 111̔ ῀̂ETRF̃  

῏ITRx ̆ 9-3Ȃ 

̔ ֓ᵝ ⌠̂ SMSEL=000̃ ץ̆ ᾧ ֟ Ȃ 

9-3 TIMxῤ  

Slave timer ITR0 (TSEL = 000) ITR1 (TSEL = 001) ITR2 (TSEL = 010) ITR3 (TSEL = 011) 

TIM1  TIM5 TIM2 TIM3 TIM4 

TIM2  TIM1 NA TIM3 TIM4 

TIM3  TIM1 TIM2 TIM5 TIM4 

TIM4  TIM1 TIM2 TIM3 NA 

TIM5  TIM2 TIM3 TIM4 NA 

 

 DMA/Ҭ ᶏ ̂TIMx_DINTEN ̃

Ẓ ̔0x14  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved COMIEN TDEN COMDEN UDEN BIEN TIEN UIEN 

         rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CC4DEN CC3DEN CC2DEN CC1DEN Reserved CC4IEN CC3IEN CC2IEN CC1IEN 

    rw rw rw rw     rw rw rw rw 

 

ᵝ    

31:23 Reserved Ḡ ̆ Ḡ ᵝṿ 

file:///C:/Users/xiao.jixun/Desktop/3602_TIM章节（AD_GP_BS）.docx%23_bookmark266
file:///C:/Users/xiao.jixun/Desktop/3602_TIM章节（AD_GP_BS）.docx%23_bookmark266
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ᵝ    

22 COMIEN ᾛ COMҬ  ̂COM interrupt enablẽ  

0̔ COMҬ ̕ 

1̔ᾛ COMҬ Ȃ 

21 TDEN ᾛ DMA  ̂Trigger DMA request enablẽ 

0̔ DMA ̕ 

1̔ᾛ DMA Ȃ 

20 COMDEN ᾛ COM DMA  ̂COM DMA request enablẽ  

0̔ COM DMA ̕ 

1̔ᾛ COM DMA Ȃ 

19 UDEN ᾛ DMA  ̂Update DMA request enablẽ 

0̔ DMA ̕ 

1̔ᾛ DMA Ȃ 

18 BIEN ᾛ ┤ Ҭ  ̂Break interrupt enablẽ   

0̔ ┤ Ҭ ̕ 

1̔ᾛ ┤ Ҭ Ȃ 

17 TIEN Ҭ ᶏ  ̂Trigger interrupt enablẽ   

0̔ Ҭ ̕ 

1̔ᶏ Ҭ Ȃ 

16 UIEN ᾛ Ҭ  ̂Update interrupt enablẽ  

0̔ Ҭ ̕ 

1̔ᾛ Ҭ Ȃ 

15:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 CC4DEN ᾛ / 4 DMA  ̂Capture/Compare 4 DMA request enablẽ 

0̔ / 4 DMA ̕ 

1̔ᾛ / 4 DMA Ȃ 

10 CC3DEN ᾛ / 3 DMA  ̂Capture/Compare 3 DMA request enablẽ 

0̔ / 3 DMA ̕ 

1̔ᾛ / 3 DMA Ȃ 

9 CC2DEN ᾛ / 2 DMA  ̂Capture/Compare 2 DMA request enablẽ 

0̔ / 2 DMA ̕ 

1̔ᾛ / 2 DMA Ȃ 

8 CC1DEN ᾛ / 1 DMA  ̂Capture/Compare 1 DMA request enablẽ 

0̔ / 1 DMA ̕ 

1̔ᾛ / 1 DMA Ȃ 

7:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 CC4IEN ᾛ / 4Ҭ  ̂Capture/Compare 4 interrupt enablẽ  

0̔ / 4Ҭ ̕ 

1̔ᾛ / 4Ҭ Ȃ 

2 CC3IEN ᾛ / 3Ҭ  ̂Capture/Compare 3 interrupt enablẽ 

0̔ / 3Ҭ ̕ 

1̔ᾛ / 3Ҭ Ȃ 
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ᵝ    

1 CC2IEN ᾛ / 2Ҭ  ̂Capture/Compare 2 interrupt enablẽ 

0̔ / 2Ҭ ̕ 

1̔ᾛ / 2Ҭ Ȃ 

0 CC1IEN ᾛ / 1Ҭ  ̂Capture/Compare 1 interrupt enablẽ  

0̔ / 1Ҭ ̕ 

1̔ᾛ / 1Ҭ Ȃ 

 /  1̂ TIMx_CCMOD1 ̃

Ẓ ̔0x18  

ᵝṿ̔0x0000 0000 

ԍ ῀̂ ̃ ₮̂ ̃̆ CCxSELᵝ ӈȂ ῒ

ᵝ ᵬ ῀ ₮ ҊҌ ȂOCx ԅ ₮ Ҋ ⱳ ̆ICx ԅ ῀ Ҋ

ⱳ Ȃ ̆ ѿҩᵝ ₮ ῀ Ҋ ⱳ Ҍ Ȃ 

₮ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OC2MD[2:0] OC2CEN OC2FEN OC2PEN CC2SEL[1:0] OC1MD[2:0] OC1CEN OC1FEN OC1PEN CC1SEL[1:0] 

rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:13 OC2MD[2:0] ₮ 2  ̂Output Compare 2 modẽ 

12 OC2CEN ₮ 2 0ᶏ  ̂Output Compare 2 clear enablẽ 

11 OC2FEN ₮ 2 ᶏ  ̂Output Compare 2 fast enablẽ 

10 OC2PEN ₮ 2 ᶏ  ̂Output Compare 2 preload enablẽ 

9:8 CC2SEL[1:0] / 2 Ȃ̂Capture/Compare 2 selectioñ 

ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC2 ҹ ₮̕ 

01̔ CC2 ҹ ῀̆IC2 TI2҉̕ 

10̔ CC2 ҹ ῀̆IC2 TI1҉̕ 

11̔ CC2 ҹ ῀̆IC2 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC2SELֽ ῏ ̂TIMx_CCEN CC2EN=0̃ Ώ Ȃ 

7:5 OC1MD[2:0] ₮ 1  ̂Output Compare 1 modẽ 

֓ᵝ ԍ ₮ Ḥ  OC1REF̆ ‗ ԅ OC1  OC1N ṿ̆

̆  OC1  OC1N ‗ԍ TIMx_CCEN.CC1P  

TIMx_CCEN.CC1NP β Ȃ 

000̔ ‟ Ȃ TIMx_CCDAT1  TIMx_CNT ӊ  OC1REF 
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Ḥ Ȃ 

001̔  1 ҹ Ȃ  TIMx_CCDAT1 = TIMx_CNT ̆

OC1REF Ḥ └ҹ Ȃ 

010̔  1 ҹ Ȃ  TIMx_CCDAT1 = TIMx_CNT ̆

OC1REF Ḥ └ҹᵞ Ȃ 

011̔ Ȃ  TIMx_CCDAT1 = TIMx_CNT ̆OC1REF Ḥ Ȃ 

100̔ └ Ȃ OC1REF Ḥ └ҹᵞ Ȃ 

101̔ └ Ȃ OC1REF Ḥ └ҹ Ȃ 

110̔ PWM  1 - ҉ Ҋ̆  TIMx_CNT < TIMx_CCDAT1̆ ↕  

1  OC1REF Ḥ ҹ ̆ ↕ҹᵞ Ȃ Ҋ Ҋ̆  

TIMx_CNT > TIMx_CCDAT1̆↕  1  OC1REF Ḥ ҹᵞ ̆ ↕ҹ

Ȃ 

111̔ PWM  2 - ҉ Ҋ̆  TIMx_CNT < TIMx_CCDAT1̆ ↕  

1  OC1REF Ḥ ҹᵞ ̆ ↕ҹ Ȃ Ҋ Ҋ̆  

TIMx_CNT > TIMx_CCDAT1̆ ↕  1  OC1REF Ḥ ҹ ̆ ↕ҹᵞ

Ȃ 

 1̔  PWM  1  PWM  2 Ҭ̆OC1REF ֽ

₮ ‟׆ ℗ ⌠ PWM ᴪ Ȃ 

4 OC1CEN ₮ 1 ô0ôᶏ  ̂Output Compare 1 clear enablẽ 

0̔OC1REF Ҍ ETRF ῀ ̕ 

1̔ѿ ⌠ETRF ῀ ̆ OC1REF=0Ȃ 

3 OC1FEN ₮ 1 ᶏ  ̂Output Compare 1 fast enablẽ 

ᵝ ԍⱴ CC ₮ ῀Ԋᴆ Ȃ 

0̔ ҍCCDAT1 ṿ̆CC1 ᵬ̆ ᶏ Ȃ

῀ ѿҩ ̆ CC1 ₮ ҹ5ҩ Ȃ 

1̔ ῀⌠ ᵬ Ἕ ԅѿ Ȃ ̆OC1 ҹ

ҍ ῏Ȃ CC1 ₮ ҹ3ҩ

Ȃ 

OCxFEN PWM1 PWM2 ᵬ Ȃ 

2 OC1PEN ₮  1 ⱴ ᶏ ̂Output Compare 1 preload enablẽ 

0̔  TIMx_CCDAT1 ⱴ ⱳ Ȃ TIMx_CCDAT1

Ώ ᵬ̆Ώ῀ ṿ Ȃ 

1̔ᶏ  TIMx_CCDAT1 ⱴ ⱳ Ȃ ֽ ⱴ Ώ ᵬȂ 

Ԋᴆ ̆TIMx_CCDAT1 ṿ ⱴ ⌠ ҬȂ 

 1̔  TIMx_CTRL1.ONEPM = 1̂ ‖ Ҋ̃ ̆ ᶏ  PWM 

Ҍ ⱴ ̆ ↕ ῒז ҹȂ 

1:0 CC1SEL[1:0] / 1 Ȃ̂Capture/Compare 1 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC1 ҹ ₮̕ 

01̔ CC1 ҹ ῀̆IC1 TI1҉̕ 

10̔ CC1 ҹ ῀̆IC1 TI2҉̕ 

11̔ CC1 ҹ ῀̆IC1 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 
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ᵝ    

̔CC1SELֽ ῏ ̂TIMx_CCEN CC1EN=0̃ Ώ Ȃ 

 

῀ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IC2F[3:0] IC2PSC[1:0] CC2SEL[1:0] IC1F[3:0] IC1PSC[1:0] CC1SEL[1:0] 

rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:12 IC2F[3:0] ῀ 2  ̂Input capture 2 filter̃  

11:10 IC2PSC[1:0] ῀/ 2 №  ̂Input capture 2 prescaler̃ 

9:8 CC2SEL[1:0] / 2  ̂Capture/Compare 2 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC2 ҹ ₮̕ 

01̔ CC2 ҹ ῀̆IC2 TI2҉̕ 

10̔ CC2 ҹ ῀̆IC2 TI1҉̕ 

11̔ CC2 ҹ ῀̆IC2 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC2SELֽ ῏ ̂TIMx_CCEN CC2EN=0̃ Ώ Ȃ 

7:4 IC1F[3:0] ῀ 1  ̂Input capture 1 filter̃  

₃ᵝ ӈԅTI1 ῀ Ȃ ѿҩԊᴆ ̆

⌠NҩԊᴆ ᴪ֟ ѿҩ ₮ ̔ 

0000̔ fDTSץ̆  1000̔ fSAMPLING=fDTS/8̆N=6 

0001̔ fSAMPLING=fCK_INT̆N=2 1001̔ fSAMPLING=fDTS/8̆N=8 

0010̔ fSAMPLING=fCK_INT̆N=4 1010̔ fSAMPLING=fDTS/16̆ N=5 

0011̔ fSAMPLING=fCK_INT̆N=8 1011̔ fSAMPLING=fDTS/16̆ N=6 

0100̔ fSAMPLING=fDTS/2̆N=6 1100̔ fSAMPLING=fDTS/16̆ N=8 

0101̔ fSAMPLING=fDTS/2̆N=8 1101̔ fSAMPLING=fDTS/32̆ N=5 

0110̔ fSAMPLING=fDTS/4̆N=6 1110̔ fSAMPLING=fDTS/32̆ N=6 

0111̔ fSAMPLING=fDTS/4̆N=8 1111̔ fSAMPLING=fDTS/32̆ N=8 

3:2 IC1PSC[1:0] ῀/ 1 №  ̂Input capture 1 prescaler̃ 

2ᵝ ӈԅCC1 ῀̂IC1̃ № Ȃ 

ѿ TIMx_CCEN.CC1EN=0̆ ↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ ̕ 

01̔ 2ҩԊᴆ ѿ ̕ 

10̔ 4ҩԊᴆ ѿ ̕ 

11̔ 8ҩԊᴆ ѿ Ȃ 
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1:0 CC1SEL[1:0] / 1  ̂Capture/Compare 1 Selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC1 ҹ ₮̕ 

01̔ CC1 ҹ ῀̆IC1 TI1҉̕ 

10̔ CC1 ҹ ῀̆IC1 TI2҉̕ 

11̔ CC1 ҹ ῀̆IC1 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC1SELֽ ῏ ̂TIMx_CCEN CC1EN=0̃ Ώ Ȃ 

  /  2̂ TIMx_CCMOD2 ̃

Ẓ ̔0x1C  

ᵝṿ̔0x0000 0000 

CCMOD1҉ץ  

₮ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OC4MD[2:0] OC4CEN OC4FEN OC4PEN CC4SEL[1:0] OC3MD[2:0] OC3CEN OC3FEN OC3PEN CC3SEL[1:0] 

rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:13 OC4MD[2:0] ₮ 4  ̂Output compare 4 modẽ 

12 OC4CEN ₮ 4 0ᶏ  ̂Output compare 4 clear enablẽ 

11 OC4FEN ₮ 4 ᶏ  ̂Output compare 4 fast enablẽ  

10 OC4PEN ₮ 4 ᶏ  ̂Output compare 4 preload enablẽ 

9:8 CC4SEL[1:0] / 4  ̂Capture/Compare 4 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC4 ҹ ₮̕ 

01̔ CC4 ҹ ῀̆IC4 TI4҉̕ 

10̔ CC4 ҹ ῀̆IC4 TI3҉̕ 

11̔ CC4 ҹ ῀̆IC4 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC4SELֽ ῏ ̂TIMx_CCEN CC4EN=0̃ Ώ Ȃ 

7:5 OC3MD[2:0] ₮ 3  ̂Output compare 3 modẽ 

4 OC3CEN ₮ 3 0ᶏ  ̂Output compare 3 clear enablẽ 

3 OC3FEN ₮ 3 ᶏ  ̂Output compare 3 fast enablẽ 

2 OC3PEN ₮ 3 ᶏ  ̂Output compare 3 preload enablẽ 

1:0 CC3SEL[1:0] / 3  ̂Capture/Compare 3 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

00̔ CC3 ҹ ₮̕ 

01̔ CC3 ҹ ῀̆IC3 TI3҉̕ 

10̔ CC3 ҹ ῀̆IC3 TI4҉̕ 

11̔ CC3 ҹ ῀̆IC3 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC3SELֽ ῏ ̂TIMx_CCEN CC3EN=0̃ Ώ Ȃ 

 

῀ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IC4F[3:0] IC4PSC[1:0] CC4SEL[1:0] IC3F[3:0] IC3PSC[1:0] CC3SEL[1:0] 

rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:12 IC4F[3:0] ῀ 4  (Input capture 4 filter) 

11:10 IC4PSC[1:0] ῀/ 4 №  (Input capture 4 prescaler) 

9:8 CC4SEL[1:0] / 4  (Capture/Compare 4 selection) 

2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔ 

00̔ CC4 ҹ ₮̕ 

01̔ CC4 ҹ ῀̆IC4 TI4҉̕ 

10̔ CC4 ҹ ῀̆IC4 TI3҉̕ 

11̔ CC4 ҹ ῀̆IC4 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ (

TIMx_SMCTRL TSELβ )Ȃ 

̔CC4SELֽ ῏ (TIMx_CCEN CC4EN=0) Ώ Ȃ 

7:4 IC3F[3:0] ῀ 3  (Input capture 3 filter) 

3:2 IC3PSC[1:0] ῀/ 3 №  (Input capture 3 prescaler) 

1:0 CC3SEL[1:0] / 3  (Capture/compare 3 selection) 

2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔ 

00̔ CC3 ҹ ₮̕ 

01̔ CC3 ҹ ῀̆IC3 TI3҉̕ 

10̔ CC3 ҹ ῀̆IC3 TI4҉̕ 

11̔ CC3 ҹ ῀̆IC3 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ (

TIMx_SMCTRL TSELβ )Ȃ 

̔CC3SELֽ ῏ (TIMx_CCEN CC3EN=0) Ώ Ȃ 

 /  3̂ TIMx_CCMOD3̃ 

Ẓ ̔0x20 
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ᵝṿ̔0x0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved OC9PEN Reserved OC8PEN Reserved OC7PEN 

       rw    rw    rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OC6MD[2:0] OC6CEN OC6FEN OC6PEN Reserved OC5MD[2:0] OC5CEN OC5FEN OC5PEN Reserved 

rw rw rw rw  rw rw rw rw  

 

ᵝ    

31:25 Reserved Ḡ ̆ Ḡ ᵝṿ 

24 OC9PEN ₮ 9 ᶏ  ̂Output compare 9 preload enablẽ 

23:21 Reserved Ḡ ̆ Ḡ ᵝṿ 

20 OC8PEN ₮ 8 ᶏ  ̂Output compare 8 preload enablẽ 

19:17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 OC7PEN ₮ 7 ᶏ  ̂Output compare 7 preload enablẽ 

15:13 OC6MD[2:0] ₮ 6  ̂Output compare 6 modẽ 

12 OC6CEN ₮ 6 0ᶏ  ̂Output compare 6 clear enablẽ 

11 OC6FEN ₮ 6 ᶏ  ̂Output compare 6 fast enablẽ 

10 OC6PEN ₮ 6 ᶏ  ̂Output compare 6 preload enablẽ 

9:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:5 OC5MD[2:0] ₮ 5  ̂Output compare 5 modẽ 

4 OC5CEN ₮ 5 0ᶏ  ̂Output compare 5 clear enablẽ 

3 OC5FEN ₮ 5 ᶏ  ̂Output compare 5 fast enablẽ 

2 OC5PEN ₮ 5 ᶏ  ̂Output compare 5 preload enablẽ  

1:0 Reserved Ḡ ̆ Ḡ ᵝṿ 

  / ᶏ ̂TIMx_CCEN ̃

Ẓ ̔0x24  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved CC6P CC6EN Reserved CC5P CC5EN Reserved 

        rw rw   rw rw   

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CC4P CC4EN CC4NP CC4NEN CC3P CC3EN CC3NP CC3NEN CC2P CC2EN CC2NP CC2NEN CC1P CC1EN CC1NP CC1NEN 
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rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿ 

23 CC6P / 6 ₮  ̂Capture/Compare 6 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

22 CC6EN / 6 ₮ᶏ  ̂Capture/Compare 6 output enablẽ 

TIMx_CCEN.CC1EN  

21:20 Reserved Ḡ ̆ Ḡ ᵝṿ 

19 CC5P / 5 ₮  ̂Capture/Compare 5 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

18 CC5EN / 5 ₮ᶏ  ̂Capture/Compare 5 output enablẽ 

TIMx_CCEN.CC1EN  

17̔ 16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15 CC4P / 4 ₮  ̂Capture/Compare 4 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

14 CC4EN / 4 ₮ᶏ  ̂Capture/Compare 4 output enablẽ 

TIMx_CCEN.CC1EN Ȃ 

13 CC4NP / 4ԑ ₮  ̂Capture/Compare 4 complementary output polaritỹ 

TIMx_CCEN.CC1NP Ȃ 

12 CC4NEN / 4ԑ ₮ᶏ  ̂Capture/Compare 4 complementary output enablẽ 

TIMx_CCEN.CC1NEN Ȃ 

11 CC3P / 3 ₮  ̂Capture/Compare 3 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

10 CC3EN / 3 ₮ᶏ  ̂Capture/Compare 3 output enablẽ 

TIMx_CCEN.CC1E Ȃ 

9 CC3NP / 3ԑ ₮  ̂Capture/Compare 3 complementary output polaritỹ 

TIMx_CCEN.CC1NP Ȃ 

8 CC3NEN / 3ԑ ₮ᶏ  ̂Capture/Compare 3 complementary output enablẽ 

TIMx_CCEN.CC1NEN Ȃ 

7 CC2P / 2 ₮  ̂Capture/Compare 2 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

6 CC2EN / 2 ₮ᶏ  ̂Capture/Compare 2 output enablẽ 

TIMx_CCEN.CC1EN Ȃ 

5 CC2NP / 2ԑ ₮  ̂Capture/Compare 2 complementary output polaritỹ 

TIMx_CCEN.CC1NP Ȃ 

4 CC2NEN / 2ԑ ₮ᶏ  ̂Capture/Compare 2 complementary output enablẽ  

TIMx_CCEN.CC1NEN Ȃ 

3 CC1P / 1 ₮  ̂Capture/Compare 1 output polaritỹ 

CC1 ҹ ₮ ̔ 

0̔OC1  

1̔OC1 ᵞ  

CC1 ҹ ῀ ̔ 

̆ ᵝ ԍ ᶏ IC1 IC1 Ḥ ᵬҹ Ḥ Ḥ Ȃ 
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ᵝ    

0̔ ̔  IC1 ֟ ҉ ꜚᵬȂ ᵬ ̆IC1 Ȃ 

1̔ ̔  IC1 ֟ Ҋ ꜚᵬȂ ᵬ ̆IC1 Ȃ 

2 CC1EN / 1 ₮ᶏ  ̂Capture/Compare 1 output enablẽ 

CC1 ҹ ₮̔ 

0̔ ῏ ̇ OC1 ₮̆ OC1 ₮ ᶭ ԍMOENȁOSSIȁOSSRȁOI1ȁ

OI1N CC1NENβ ṿȂ 

1̔ ̇ OC1Ḥ ₮⌠ ₮ ̆ῒ ₮ ᶭ ԍMOENȁOSSIȁOSSRȁ

OI1ȁOI1N CC1NENβ ṿȂ 

CC1 ҹ ῀̔ 

ᵝ‗ ԅ ṿ ῀TIMx_CCDAT1 Ȃ 

0̔ ̕ 

1̔ ᶏ Ȃ 

1 CC1NP / 1ԑ ₮  ̂Capture/Compare 1 complementary output polaritỹ 

0̔OC1N ̕ 

1̔OC1Nγ Ȃ 

0 CC1NEN / 1ԑ ₮ᶏ  ̂Capture/Compare  1  complementary  output  enablẽ  

0̔  - ₮ OC1N Ḥ Ȃ OC1N ‗ԍTIMx_BKDT.MOENȁ

TIMx_BKDT.OSSIȁTIMx_BKDT.OSSRȁTIMx_CTRL2.OI1ȁTIMx_CTRL2.OI1N  

TIMx_CCEN.CC1EN ṿȂ 

1̔ᶏ  - ᶏ ₮ OC1N Ḥ Ȃ OC1N ‗ԍTIMx_BKDT.MOENȁ

TIMx_BKDT.OSSIȁTIMx_BKDT.OSSRȁTIMx_CTRL2.OI1ȁTIMx_CTRL2.OI1N  

TIMx_CCEN.CC1EN ṿȂ 

9-4 ┤ ⱳ ԑ ₮ OCx OCxN └ᵝ 

└ᵝ ₮ (1) 

MOEN OSSI OSSR CCxEN CCxNEN OCx ₮  OCxN ₮  

1 X 

0 0 0 

₮ ̂ҍ ̃  ₮ ̂ҍ ̃  

OCx=0̆ OCx_EN=0 OCxN=0̆ OCxN_EN=0 

0 0 1 

₮ ̂ҍ ̃  OCxREF + ̆ 

OCx=0̆ OCx_EN=0 
OCxN= OCxREF xor CCxNP̆

OCxN_EN=1 

0 1 0 

OCxREF + ̆ ₮ ̂ҍ ̃ 

OCx= OCxREF xor CCxP̆

OCx_EN=1 
OCxN=0̆ OCxN_EN=0 

0 1 1 
OCxREF +  + ̆

OCx_EN=1 

OCxREF  +  + ̆

OCxN_EN=1 

1 0 0 

₮ ̂ҍ ̃  ₮ ̂ҍ ̃ 

OCx=CCxP̆ OCx_EN=0 OCxN=CCxNP̆ OCxN_EN=0 
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1 0 1 

῏ ̂ ₮ᶏ ғҹ

̃ 
OCxREF + ̆ 

OCx=CCxP̆OCx_EN=1 
OCxN= OCxREF xor CCxNP̆

OCxN_EN=1 

1 1 0 

OCxREF + ̆ ῏ ̂ ₮ᶏ ғҹ ̃ 

OCx= OCxREF xor CCxP̆  

OCx_EN=1 
OCxN=CCxNP̆ OCxN_EN=1 

1 1 1 
OCxREF +  + ̆ OCxREF  +  + ̆ 

OCx_EN=1 OCxN_EN=1 

0 

0 

X 

0 0 ₮ ̂ҍ ̃ 

0 0 1 ̔ OCx=CCxP̆ OCx_EN=0̆  OCxN=CCxNP̆ OCxN_EN=0̕  

0 1 0 ̔Ẋ  (CCxP ^ OIx) ^ (CCxNP^OIxN)! = 0̆  

0 1 1 ѿҩ OCx=OIx̆ OCxN=OIxN 

1 0 0 ̓͂ ̂ ₮ᶏ ғҹ ̃ 

1 0 1 ̔ OCx=CCxP̆  OCx_EN=1̆  OCxN=CCxNP̆ OCxN_EN=1̕  

1 1 0 ̔Ẋ  (CCxP ^ OIx) ^ (CCxNP^OIxN)! = 0̆  

1 1 1 ѿҩ OCx=OIx̆ OCxN=OIxN̆   

1. ѿҩ 2ҩ ₮ ᶏ ̂CCxEN = CCxNEN = 0̃̆ ӇOIx, OIxN, CCxPCCxNP Ȃ 

̔ ⌠ԑ OCx OCxN I/O ̆ ‗ԍOCx OCxN GPIOץ

AFIO Ȃ 

 /  1̂ TIMx_CCDAT1 ̃

Ẓ ̔0x28  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CCDDAT1[15:0] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT1[15:0] 

rw 
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ᵝ    

31:16 CCDDAT1[15:0] / 1 Ҋ ṿ(Capture/Compare 1 down-counting value), Ғ ԍҬ  

Ȃ 

Â CC1 ҹ ₮̔ 

CCDDAT1 ҍ  TIMx_CNT ṿֽ̂  TIMx_CTRL1.DIR = 1 ғ ԍ

̃̆  OC1 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD1.OC1PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠  

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

15:0 CCDAT1[15:0] / 1 ṿ̂Capture/Compare 1 valuẽ 

Â CC1 ҹ ₮̔ 

CCDAT1 ҍ  TIMx_CNT ṿ̆  OC1 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD1.OC1PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC1 ҹ ῀̔ 

CCDAT1 ѿҩ ῀  1 Ԋᴆ (IC1) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT1  CCDDAT1 Ȃ 

ҹ ₮ ̆  CCDAT1  CCDDAT1 Ώ Ȃ 

 /  2̂ TIMx_CCDAT2 ̃

Ẓ ̔0x2C  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CCDDAT2[15:0] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT2[15:0] 

rw 

 

 

ᵝ    

31:16 CCDDAT2[15:0] / 2 Ҋ ṿ(Capture/Compare 2 down-counting value), Ғ ԍҬ  

Ȃ 

Â CC2 ҹ ₮̔ 

CCDDAT2 ҍ  TIMx_CNT ṿֽ̂  TIMx_CTRL1.DIR = 1 ғ ԍ

̃̆  OC2 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD1.OC2PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠  

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

15:0 CCDAT2[15:0] / 2 ṿ̂Capture/Compare 2 valuẽ 

Â CC2 ҹ ₮̔ 

CCDAT2 ҍ  TIMx_CNT ṿ̆  OC2 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD1.OC2PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠
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ᵝ    

31:16 CCDDAT2[15:0] / 2 Ҋ ṿ(Capture/Compare 2 down-counting value), Ғ ԍҬ  

Ȃ 

Â CC2 ҹ ₮̔ 

CCDDAT2 ҍ  TIMx_CNT ṿֽ̂  TIMx_CTRL1.DIR = 1 ғ ԍ

̃̆  OC2 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD1.OC2PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠  

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC2 ҹ ῀̔ 

CCDAT2 ѿҩ ῀  2 Ԋᴆ (IC2) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT2  CCDDAT2 Ȃ 

ҹ ₮ ̆  CCDAT2  CCDDAT2 Ώ Ȃ 

 /  3̂ TIMx_CCDAT3 ̃

Ẓ ̔0x30  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CCDDAT3[15:0] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT3[15:0] 

rw 

 

ᵝ    

31:16 CCDDAT3[15:0] / 3 Ҋ ṿ(Capture/Compare 3 down-counting value), Ғ ԍҬ  

Ȃ 

Â CC3 ҹ ₮̔ 

CCDDAT3 ҍ  TIMx_CNT ṿֽ̂  TIMx_CTRL1.DIR = 1 ғ ԍ

̃̆  OC3 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD2.OC3PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠  

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

15:0 CCDAT3[15:0] / 3 ṿ̂Capture/Compare 3 valuẽ 

Â CC3 ҹ ₮̔ 

CCDAT3 ҍ  TIMx_CNT ṿ̆  OC3 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD2.OC3PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC3 ҹ ῀̔ 

CCDAT3 ѿҩ ῀  3 Ԋᴆ (IC3) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT3  CCDDAT3 Ȃ 

ҹ ₮ ̆  CCDAT3  CCDDAT3 Ώ Ȃ 



                                                                www.nsingtech.com 

 210 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

 /  4̂ TIMx_CCDAT4 ̃

Ẓ ̔0x34  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CCDDAT4[15:0] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT4[15:0] 

rw 

 

ᵝ    

31:16 CCDDAT4[15:0] / 4 Ҋ ṿ(Capture/Compare 4 down-counting value), Ғ ԍҬ  

Ȃ 

Â CC4 ҹ ₮̔ 

CCDDAT4 ҍ  TIMx_CNT ṿֽ̂  TIMx_CTRL1.DIR = 1 ғ ԍ

̃̆  OC4 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD2.OC4PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠  

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

15:0 CCDAT4[15:0] / 4 ṿ̂Capture/Compare 4 valuẽ 

Â CC4 ҹ ₮̔ 

CCDAT4 ҍ  TIMx_CNT ṿ̆  OC4 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD2.OC4PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC4 ҹ ῀̔ 

CCDAT4 ѿҩ ῀  4 Ԋᴆ (IC4) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT4  CCDDAT4 Ȃ 

ҹ ₮ ̆  CCDAT4  CCDDAT4 Ώ Ȃ 

 /  5̂ TIMx_CCDAT5̃ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT5[15:0] 

rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT5[15:0] / 5 ṿ̂Capture/Compare 5 valuẽ 

Â CC5 ҹ ₮̔ 

CCDAT5 ҍ  TIMx_CNT ṿ̆  OC5 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD3.OC5PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

CC5 ԍ Ȃ 

 /  6̂ TIMx_CCDAT6 ̃

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT6[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT6[15:0] / 6 ṿ̂Capture/Compare 6 valuẽ 

Â CC6 ҹ ₮̔ 

CCDAT6 ҍ  TIMx_CNT ṿ̆  OC6 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD3.OC6PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

 

 № ̂TIMx_PSC ̃

Ẓ ̔0x40  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PSC[15:0] 

rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ ̂Prescaler valuẽ  

 fCK_CNT = fCK_PSC/ (PSC [15:0] +1)Ȃ 

Ԋᴆ ̆PSC ṿ ᴪⱴ ⌠ № ҬȂ 

 ꜚ ̂TIMx_AR ̃

Ẓ :0x44  

ᵝṿ: 0x0000 FFFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AR[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 AR[15:0] ꜚ ṿ ̂Auto-reload valuẽ  

AR ԅ ῀ ꜚ ṿȂ 9.3.1 ̔ ῏AR

ꜚᵬȂ 

ꜚ ṿҹ ̆ Ҍ ᵬȂ 

  ̂TIMx_CNT ̃

Ẓ ̔0x48  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CNT[15:0] ṿ ̂Counter valuẽ  
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 ̂TIMx_REPCNT ̃

Ẓ ̔0x4C  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved REPCNT[7:0] 

        rw 

 

ᵝ    

31:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:0 REPCNT[7:0] ṿ ̂Repetition counter valuẽ 

ֽ  (N+1) ҩ ԍ Ԋᴆ

̆ῒҬ N  TIMx_REPCNT.REPCNT ṿȂ ҉ Ҋ̆ ₮̆

Ҋ Ҋ Ҋ Ҭ Ҋ ₮ Ҋ ̆

ᴪ ⁞Ȃ  TIMx_EVTGEN.UDGN ᵝ ⱴ  

TIMx_REPCNT.REPCNT ῤ ԊᴆȂ 

 ┤ ̂TIMx_BKDT ̃

Ẓ ̔0x50  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LCKCFG[1:0] OSSR OSSI BKEN BKP AOEN MOEN DTGN[7:0] 

rw rw rw rw rw rw rw rw 

̔ ̆AOENȁBKPȁBKENȁOSSIȁOSSRDTGN[7:0]ᵝ ΏḠ ̆ ѿ Ώ

῀TIMx_BKDT ױ Ȃ 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:14 LCKCFG[1:0]  ̂Lock configuratioñ  ᵝҹ ᴆ ᶫΏḠ Ȃ   

֓ᵝ ᶫ ᴆ ΏḠ Ȃ 

00: 

ï ΏḠ Ȃ 

01̔  
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ï ≢ 1 

TIMx_BKDT.DTGNȁTIMx_BKDT.BKENȁTIMx_BKDT.BKPȁTIMx_BKDT.AOENȁ

TIMx_CTRL2.OIxȁTIMx_CTRL2.OIxN ᵝ ΏḠ Ȃ 

10̔  

ï  2  

ԅ LOCK Level 1 Ҋ ΏḠ ̆TIMx_CCEN.CCxP  

TIMx_CCEN.CCxNP̂ ҹ ₮ ̃̆TIMx_BKDT.OSSR  

TIMx_BKDT.OSSI ᵝӞᶏ ΏḠ Ȃ 

11: 

ï  3  

ԅ LOCK Level 2 Ҭ ΏḠ ̆TIMx_CCMODx.OCxMD 

TIMx_CCMODx.OCxPEN β ̂ ҹ ₮ ̃Ӟ ΏḠ Ȃ 

̔ ᵝ ̆LCKCFG ᵝ Ώѿ Ȃ ѿ Ώ῀ TIMx_BKDT ̆

LCCKCFG ⌠Ḡ ̆ ⌠Ҋѿ ᵝȂ 

13 OSSR  TIMx_BKDT.MOEN=1 ғ ҹԑ ₮ ᶏ ᵝȂ 

ԑ ₮ ҬҌ  OSSR β Ȃ 

0̔ Ҍ ᵬ ̆ OC/OCN ₮̂OC/OCNᶏ ₮Ḥ =0̃̕ 

1̔ Ҍ ᵬ ̆ѿ CCxEN=1 CCxNEN=1̆ ᾢ OC/OCN ₮

̆ OC/OCNᶏ ₮Ḥ =1Ȃ 

῏ Ḥ ̆ 9.4.11 ̆ / ᶏ  (TIMx_CCEN)Ȃ 

12 OSSI Ҋñ̓͂ ò  ̂Off-state selection for Idle modẽ  

 TIMx_BKDT.MOEN=0 ғ ҹ ₮ ᶏ ᵝȂ 

0̔ Ҍ ᵬ ̆ OC/OCN ₮̂OC/OCNᶏ ₮Ḥ =0̃̕ 

1̔ Ҍ ᵬ ̆ѿ CCxEN=1 CCxNEN=1̆ OC/OCN ᾢ ₮ῒ ̆

OC/OCNᶏ ₮Ḥ =1Ȃ 

῏ Ḥ ̆ 9.4.11 ̆ /  (TIMx_CCEN)Ȃ 

11 BKEN ┤ ⱳ ᶏ  ̂Break enablẽ  

0̔ ┤ ῀̂BRK CCS Ԋᴆ̃̕ 

1̔ ┤ ῀̂BRK CCS Ԋᴆ̃Ȃ 

̔ᴋᵥ ᵝ Ώ ᵬ ѿҩAPB ץ ᵬ Ȃ 

10 BKP ┤ ῀  ̂Break polaritỹ  

0̔┤ ῀ᵞ ̕ 

1̔┤ ῀ Ȃ 

̔ᴋᵥ ᵝ Ώ ᵬ ѿҩAPB ץ ᵬ Ȃ 

9 AOEN ꜚ ₮ᶏ  ̂Automatic output enablẽ  

0̔ ᴆ ץ TIMx_BKDT.MOEN̕ 

1̔ ᴆ TIMx_BKDT.MOEN̕ ┤ ῀ ̆↕ Ҋѿ Ԋᴆ

̆ ᴆ ꜚ  TIMx_BKDT.MOENȂ 

8 MOEN Һ ₮ᶏ  ̂Main output enablẽ  

ᵝ ᴆ ᴆ  TIMx_BKDT.AOEN ᵝ ̆ѿ ┤ ῀ ̆ ᵝ ᴆ

Ȃ ֽ ҹ ₮ Ȃ 

0̔OC  OCN ₮ └ ῀ Ȃ 

1̔ ԅ TIMx_CCEN.CCxEN  TIMx_CCEN.CCxNEN β ̆↕ᶏ  OC  OCN 

₮Ȃ ῏ Ḥ ̆  9.4.11 / ᶏ  (TIMx_CCEN)Ȃ 
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7:0 DTGN[7:0]  ̂Dead-time generator setup̃ 

֓ᵝ ӈ ῀ ԑ ₮ӊ Ȃ DTGNṿҍ ῏ Ҋ̔ 

DTGN[7:5]=0xx => DT=DTGN[7:0] × Tdtgn̆ Tdtgn = TDTS̕   

DTGN[7:5]=10x => DT=(64+DTGN[5:0]) × Tdtgn̆ Tdtgn = 2 × TDTS̕   

DTGN[7:5]=110 => DT=(32+DTGN[4:0]) × Tdtgn̆ Tdtgn = 8 × TDTS̕   

DTGN[7:5]=111 => DT=(32+DTGN[4:0])× Tdtgn̆ Tdtgn = 16 × TDTS̕  

 /  7̂ TIMx_CCDAT7 ̃

Ẓ ̔0x54 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT7[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT7[15:0] / 7 ṿ̂Capture/Compare 7 valuẽ 

Â CC7 ҹ ₮̔ 

CCDAT7 ҍ  TIMx_CNT ṿ̆  OC7 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD3.OC7PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

 

 /  8̂ TIMx_CCDAT8 ̃

Ẓ ̔0x58 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT8[15:0] 

rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT8[15:0] / 8 ṿ̂Capture/Compare 8 valuẽ 

Â CC8 ҹ ₮̔ 

CCDAT8 ҍ  TIMx_CNT ṿ̆  OC8 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD3.OC8PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

 /  9̂ TIMx_CCDAT9 ̃

Ẓ ̔0x5C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT9[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT9[15:0] / 9 ṿ̂Capture/Compare 9 valuẽ  

Â CC9 ҹ ₮̔ 

CCDAT9 ҍ  TIMx_CNT ṿ̆  OC9 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD3.OC9PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

 

 ┤ ̂TIMx_BKFR ̃

Ẓ ̔0x60 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved THRESH Reserved WSIZE FILTEN 

  rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PSC 

rw 

 

ᵝ    
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31:30 Reserved Ḡ ̆ Ḡ ᵝṿ 

29:24 THRESH[5:0] ṿ (Threshold)̆  63̔  

ṿȂ ῤ̆ ԍ ԍ ṿ̆↕Ҋѿҩ

ҹ Ȃ ↕ ԍ ᵞȂ ῤ 1  0 ԍ

ṿ̆↕ ₮Ḡ Ҍ Ȃ ṿ ҹ ԍ ԍ Window ṿ ѿ Ȃ 

ṿ ҹ̔ 

ṿ̔ ┬ ҉ ̂ № ̃  1 ҩ № ̆ ғ

ԍ ѿ Ȃ 

ᶛ ̆ ┬ ҹ 3.2*̂ № ̃̆↕ ṿ ҹ Ɔ3.2Ƈ= 4 + 1 =5 

ṿ̔ Ḥ ṿ̂ № ῤ̃̆ ԍ Ȃ 

ᶛ ̆ Ḥ ҹ 3.2*̂ № ̃̆↕ ṿ ҹҊ  (3.2) = 3Ȃ 

23 Reserved Ḡ ̆ Ḡ ᵝṿ 

22:17 WSIZE[5:0] ṿ̂Window sizẽ ̆  63̔  

‗ ԅ Ҋѿҩ ≢ ṿȂ ῤ  FIFO ҹ 64 ᵝ̆

ҹ 63̆ ҹ 63Ȃ 

16 FILTEN ᶏ ̂Filter enablẽ ̔ 

0:  

1: ᶏ  

15:0 PSC[15:0] ԍ № ṿ̂Prescaler̃ ̔ 

ԍ ̆  65535 № ̂16 ᵝ̃Ȃ 

№ ⌠ Ȃ ‗ ңҩ ӊ Ȃ  

ṿ ᴪ Ȃ 

 DMA └ ̂TIMx_DCTRL̃ 

Ẓ ̔0x94 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved DBADDR[4:0] Reserved DBLEN[4:0] 

   rw    rw 

 

ᵝ    

31:13 Reserved Ḡ ̆ Ḡ ᵝṿ 

12:8 DBADDR[4:0] DMA  ̂DMA base address̃  

ᵝ ӈ DMA  TIMx_DADDR ѿҩ Ȃ 

ѿ  TIMx_DADDR ̆ ᵝ ↨↨ Ȃ ԋ

TIMx_DADDR̆ᴪ ⌠ñDMA Base Address + 4ò 

00000̔ TIMx_CTRL1̆ 

00001̔ TIMx_CTRL2̆ 
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ᵝ    

00010̔ TIMx_SMCTRL̆ 

...... 

10001̔ TIMx_BKDT 

10010̔ TIMx_DCTRL 

7:5 Reserved Ḡ ̆ Ḡ ᵝṿ 

4:0 DBLEN[4:0] DMA ᴰ  ̂DMA burst length̃  

ᵝ ӈ DMA ̂Ώ῀/ ̃TIMx_DADDR Ȃ 

00000̔ 1 ᴰ  

00001̔ 2 ᴰ  

00010̔ 3 ᴰ  

é 

10001̔ 18 ᴰ  

 DMA ̂TIMx_DADDR ̃

Ẓ ̔0x98  

ᵝṿ̔0x0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BURST[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 BURST[15:0] DMA ‖ Ȃ 

№ Ώ ᵬ ̆ ᵝԍ ̂DMA base address + DMA burst 

length × 4̃ Ȃ 

DMA base address = The address of TIM_CTRL1 + TIMx_DCTRL. DBADDR * 4̕ 

DMA burst len = TIMx_DCTRL.DBLEN + 1. 

ᶛ ̔ 

 TIMx_DCTRL.DBLEN = 0x3̂ 4 ᴰ ̃̆TIMx_DCTRL.DBADDR = 0xD 

(TIMx_CCDAT1)̆ DMA  = ̆DMA Ữ  = SRAM Ҭ ‖

̆DMA  = TIMx_DADDR Ȃ 

Ԋᴆ ̆TIMx  DMA ̆ ᴰ  4 Ȃ 

ѿ ̆  TIMx_DADDR  DMA ⌠  TIMx_CCDAT1 

̕ 

ԋ ̆  TIMx_DADDR  DMA ⌠  TIMx_CCDAT2 

̕ 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

éé 

̆  TIMx_DADDR  DMA ⌠  TIMx_CCDAT4 

̕ 
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10 ̂TIM2/TIM3/TIM4/TIM5 ̃  

 TIM2/TIM3/TIM4/TIM5׃ 

̂TIM2ȁTIM3ȁTIM4TIM5̃Һ ԍץҊ ̔ ῀Ḥ ȁ ῀Ḥ

‖ ֟ ₮ Ȃ 

 TIM2/TIM3/TIM4/TIM5Һ  

Â 16β ꜚ Ȃ̂ ҉ ȁ Ҋ ȁ ҉/Ҋ ̃Ȃ 

Â 16β № Ȃ̂№ ҹ1⌠65536ӊ ᴋ ṿ̃ 

Â TIM2ȁTIM3ȁTIM4TIM5 4ҩ  

Â ᵬ ̔PWM ₮ȁ ₮ ȁ ‖ ₮ȁ ῀  

Â ҊԊᴆ ֟ Ҭ /DMA̔ 

É Ԋᴆ 

É Ԋᴆ 

É ῀  

É ₮  

Â Ḥ └  

Â ҩ ῤ ѿ ץ̆  

Â ̂ ֜̃ ̔ ԍ ᵝ 

Â ᴰ ̔ ԍ҈ └ 

Â ῤ ₮Ḥ Ȃ 



                                                                www.nsingtech.com 

 221 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

10-1 TIMx  

 

 The event      Interrupt and DMA output 

1. For TIMx̂x = 2,3,4,5̃,the ETR input is from IOM or COMP output, for TIM5, the ETR input is not support. 

2. For TIMx̂x = 2,3,4,5̃, The capture channel 1/2/3/4 input can come from IOM or comparator output. 

3. For TIM2, capture channel 1 comes from IOM/COMP or HSI, capture channel 3 comes from IOM/COMP or LSI, capture channel 4 comes from 

IOM/COMP or HSE/128. 

4. For each GPTIM, there is a sliding filter in front of TIMx_CH1, TIMx_CH2, TIMx_CH3 and TIMx_CH4. Sliding filter is only for IOM input, not 

for HSE/128, LSI, HSI input. 

 TIM3ⱳ  

 ᾝ 

ᾝҺ ̔ № ȁ ꜚ Ȃ ᾝ ᵬ ̆ ᴆ ץ

Ώ῀ ̂TIMx_PSCȁTIMx_CNTTIMx_AR̃Ȃ 

ꜚ ᶏ ᵝ̂TIMx_CTRL1.ARPEÑ ̆ ṿᴪ Ԋ

TI2FP1

TI2FP2

TI1FP2

TI3FP3

TI1FP1

TI4FP4

XOR

TI2

TI3

TI1

TI4 IC4

IC1

IC2

IC3

TRC

TRC

TRC

TRC

TI4FP3

CCxIT

̂Input̃

CCx Event

̂Input̃

TIMx_CH2

TIMx_CH3

TIMx_CH4

Input filter & 

edge detector

ICxPS

Prescaler

OCxREF

CCxIT

̂Output̃

Output Control 
Capture/Compare x

(x = 1̆2̆3̆4) 

register

TIMx_CH1OC1

TIMx_CH2OC2

TIMx_CH3OC3

OC4 TIMx_CH4

 CNT Counter

Input filter & 

edge detector

TI3FP4
Input filter & 

edge detector

Input filter & 

edge detector

E
T

R
F

TIT

Trigger controller

TRGI

TRGO

TI1F_ED

Psc Prescaler

CK_CNT

CK_PSC

Auto-reload

Update 

event

ETRFPolarity selection 

 Edge detector 

Prescaler

Input filter

TIMx_ETR pin

COMP_TIM_

OCREFCLR

TRC

Slave mode 

controller

Encoder mode

To another timer, ADC

Internal clock(CK_INT)TIMxCLK from RCC

ETR
T

I1
F

_
E

D

Reset, enable, 

up/down, count

UDIT

TIMx_CH1
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ᴆ UEV ᴰ ⌠ ȂTIMx_CTRL1.UPDIS=0, ҉ /Ҋ ᴆ

TIMx_EVTGEN.UDGN̆ ԊᴆȂ CK_CNTֽ TIMx_CTRL1. CNTENᵝ Ȃ

TIMx_CTRL.CNTENᵝ ѿҩ ӊ Ȃ 

 №  

TIMx_PSC ѿҩ16β ̆ ԍ 1 65536ӊ ᴋ № Ȃ ҹ

ҩ └ ‖ ̆ ץ ꜚ Ȃ № ṿ Ҋ ԊᴆҬ ᴪ Ȃ 

10-2 № ⌠1׆ 4̆  

 

 

  

 ҉  

ᶏ ҉ ̆ 0׆ ⌠ TIMx_AR ṿ̆ ҹ0Ȃ ֟ ѿҩ ₮Ԋ

ᴆȂ 

TIMx_CTRL1.UPRSᵝ̂ ̃ TIMx_EVTGEN. UDGNᵝ̆ ֟ ѿҩ Ԋᴆ

̂UEṼȂᵖ TIMx_STS.UDITFҌᴪ ᴆ ̆ Ҍᴪ֟ Ҭ DMA Ȃ ҹԅ

ᾧ ֟ Ҭ Ȃ 

‗ԍTIMx_CTRL1.UPRS̆ Ԋᴆ T̆IMx_STS.UDITF̆ ᴪ ̔ 

Â TIMx_CTRL1.ARPEN = 1̆ (TIMx_AR)ṿ ⌠ ꜚ  

Â ⱴ ṿ̂TIMx_PSC̃ ⱴ ⌠ № Ҭ 

CK_PSC

CNTEN

Timer Clock = CK_CNT

Counter register

Update event̂ UEṼ

Prescaler controller register

Write a new value in TIMx_PSC

Prescaler buffer

Prescaler counter 1 2 3 0 1 30

8887 89 8A 8B 8C 00 01

0 3

0 3

0 2
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ҹԅ ᾧ ҬΏ῀ ṿ ̆ ץ TIMx_CTRL1.UPDIS=1

ԊᴆȂ 

֟ ѿҩ Ԋᴆ ̆ ׅ ̆ № Ӟ ҹ 0̂ᵖ № ṿ Ḡ Ҍ Ȃ̃ 

Ҋ ₮ѿ֓ ᶛ̆ ԅ ҉ Ҍ № Ҋ ꜚᵬȂ 

10-3 ῤ №  = 2/N̆ ҉  

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Counter overflow

Update interrupt flag(UDITF)

0034 0035

Update event(UEV)

0036 0000 0001 0002 0003

CK_PSC

Timer clock = CK_CNT

Counter register

Counter overflow

1F

Update event(UEV)

20 00

Update interrupt flag(UDITF)

Internal clock 

divided by N

Internal clock 

divided by 2
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10-4 ARPEN=0/1֟ Ԋᴆ ̆ ҉  

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

Update interrupt flag(UDITF)

Write a new value in TIMx_AR

3231 33 34 35 36 00 01 02 03

FF 36

04 05 06 07

Counter overflow

Auto-reload preload register

Auto-reload preload register

Write a new value in TIMx_AR

F5 36

Auto-reload shadow register F5 36

ARPEN = 0

ARPEN = 1

Change AR value

Counter register

Update event̂ UEṼ

F1F0 F2 F3 F4 F5 00 01 02 03 04 05 06 07

Counter overflow

Update interrupt flag(UDITF)

CK_PSC

CNTEN

Timer clock = CK_CNT
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 Ҋ  

Ҋ ̆ ׆ TIMx_ARṿ⁞ 0̆ ׆ ꜚ ṿ ̆ ֟

Ҋ ₮Ԋᴆ 

Ҋ ҉ Ԋᴆ ̆ 10.3.2.1. 

Ҋ ₮ѿ֓ ᶛ̆ ԅ Ҋ Ҍ № Ҋ ꜚᵬȂ 

10-5ῤ №  = 2/N̆ Ҋ  

 

 Ҭ  

Ҭ Ҋ̆ 0׆ ⱴ⌠ṿ̂TIMx_AR̃ï1̆ ֟ ₮ԊᴆȂ ̆ ׆ ꜚ

ṿ̂TIMx_AR̃ Ҋ ⌠ 1̆ ѿҩ Ҋ ₮ԊᴆȂ ҹ0 Ῥ Ȃ 

Ҋ T̆IMx_CTRL1.DIRᵝ ̆ ᴆ ╠ Ȃ TIMx_CTRL1.CAMSEL

ᵝҌ ԍñ00ò̆Ҭ Ȃ 

҉ Ҋ ᴪ ԊᴆȂ Ӟ̆ ץ TIMx_EVTGEN. UDGNᵝ̂

ᴆ ᶏ ׆ └ ̃ ԊᴆȂ ’Ҋ̆ ׆ 0 ̆ №

Ӟ0׆ Ȃ 

̔ ҹ ₮ ֟ ̆ ꜚ ῀ӊ╠ Ȃ 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

0002 0001

Counter underflow

Update interrupt flag(UDITF)

0000 0036 0035 0034 0033

Internal clock divided by 

2

Internal clock divided by 

N CK_PSC

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

1F20 00 36

Counter underflow

Update interrupt flag(UDITF)
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10-6ῤ №  = 2/N̆Ҭ  

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

0003 0002

Counter underflow

Update interrupt flag(UDITF)

0001 0000 0001 0002 0003

CK_PSC

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

1F20 01 00

Counter underflow

Update interrupt flag(UDITF)

Internal clock 

divided by 2

Internal clock divided 

by N
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10-7 ҉ Ҋ Ҭ (ARPEN=1) 

 

  

Â ῤ ̔CK_INT̔ 

Â ң ̔ 

Â ῀  

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

0506 04 03 02 01 00 01 02 03 04 05 06 07

Counter underflow

Update interrupt flag(UDITF)

Auto-reload preload register FD 36

Write a new value in TIMx_AR

Auto-reload active register FD 36

Counter register

Update event̂ UEṼ

F8F7 F9 FA FB FC 36 35 34 33 32 31 30 2F

Counter overflow

Update interrupt flag(UDITF)

Auto-reload preload register FD 36

Write a new value in TIMx_AR

Auto-reload active register FD 36

Counter 

underflow

Counter 

overflow

CK_PSC

CNTEN
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Â ῀ETR 

Â ῤ ῀̂ITRx̃̔ѿҩ ᵬ ѿҩ №  

 ῤ (CK_INT) 

 TIMx_SMCTRL.SMSEL ԍñ000ò̆׆ └ Ȃ ҈ҩ └ᵝ̂TIMx_CTRL1.CNTENȁ

TIMx_CTRL1.DIRȁTIMx_EVTGEN.UDGÑ ᴆ ̂TIMx_EVTGEN.UDGN̆ Ḡ ꜚ

̃Ȃ ╠ TIMx_CTRL1.CNTENᵝ Ώҹ'1'̆ № ῤ CK_INTʟȂ 

 

10-8 Ҋ └ ̆ῤ  1 ץ

 

Counter clock = CK_CNT=CK_PSC

Internal clock

CEN=CNTEN

Counter register

CNT_INIT

6261 63 64 65 66 00 01 02 03 04 05 06 07

UDGN
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 1 

10-9 TI2 ᶛ 

 

 TIMx_SMCTRL.SMSEL=111 Ȃ ץ ҹ ῀ ҉ Ҋ

Ȃ 

ᶛ ̆ ҉  TI2 ͂ ҉ ̆ Ҋ̔ 

Â TIMx_CCMOD1.CC2SELԍó01ô̆CC2 ҹ ῀̆IC2 ⌠TI2 

Â  TIMx_CCEN.CC2P ԍó0ô̆ ҉  

Â  TIMx_CCMOD1.IC2F[3:0] ῀ ̂ Ҍ ̆Ḡ  IC2F ᵝҹ

ó0000ỗ 

Â TIMx_SMCTRL.SMSELԍó111ô̆ 1 

Â TIMx_SMCTRL.TSELԍó110ô̆ TI2ᵬҹ ῀  

Â  TIMx_CTRL1.CNTEN ԍ ó1ô ץ ꜚ  

̔ № Ҍ ԍ ̆ Ҍץ  

҉ ₮  TI2=1 ̆ ѿ ғ TIMx_STS .TITF Ȃ 

TI2 ҉ ҍ ӊ ‗ԍ TI2 ͂ Ῥ Ȃ 

TI2
Filter

Edge Detector

CK_PSC

TIMx_SMCTRL.

TSEL[2:0]

Encoder mode

External clock mode 1

External clock mode 2

Internal clock mode

ITRx

TI1_ED

TI1FP1

TI2FP2

ETRF

(TIMx_CCMOD1.ICF[3:0])

or

TI2F rising or falling

TIMx_SMCTRL.

EXCEN

TRGI rising

ETRF rising

CK_INT rising

TIMx_SMCTRL.S

MSEL[2:0]

TI1F rising or falling

Polarity Selection

̂TIMx_CCEN.CC2P̃
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10-10 1 └  

  

 2 

 TIMx_SMCTRL .EXCEN ԍ 1Ȃ ץ ῀ ETR ҩ҉ Ҋ

Ȃ 

Ҋ ҹ 2 ῀ Ȃ 

 

10-11 ῀  

 

ᶛ ̆ᶏ Ҋץ ᶏ ҉  ETR ҉  2 ҩ҉ ѿ Ȃ 

Â ԍ ’ҊҌ ̆ ᶏ TIMx_SMCTRL .EXTF[3:0] ԍó0000ô 

Â ᶏ TIMx_SMCTRL.EXTPS[1:0] ԍ ó01ô №  

Â  TIMx_SMCTRL.EXTP ԍó0ô  ETR ̆ETR ҉  

Timer clock = CK_CNT=CK_PSC

TI2

CNTEN

TITF

Counter register 64 65

Write TITF =0

66

Encode mode

External clock 

mode 1

External clock 

mode 2

Internal clock 

mode

TIMx_SMCTRL.EXCE

N
TIMx_SMCTRL.SMSE

L[2:0]

TI1F rising or falling

or

TI2F rising or falling

TRGI rising 

ETRF rising 

CK_INT rising 

Filter Down counter
TIMx_SMCTR.EXTF[3:0]

ETRP

fDTS

Prescaler

/1,/2,/4,/8

TIMx_SMCTRL.EXTPS[1:0]

Polarity Selection
TIMx_SMCTRL.EXTPETR pin
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Â  2  TIMx_SMCTRL .EXCEN ԍó1ô  

Â  TIMx_CTRL1. CNTEN ԍñ1òꜚ Ȃ 

 2 ҩ ETR ҉ ѿ Ȃ ETR ҉ ҍ ӊ ԍ ETRP Ḥ

҉ Ῥ Ȃ 

10-12 2 └  

 

 

 /  

/ / Ȃ ῀ № ȁ № Ȃ 

₮ № ₮ └Ȃ 

῀Ḥ TIx ֟ץ Ḥ TIxFȂ ⱳ Ḥ ̂TIxF_rising 

 TIxF_falling̃̆ ῒ  TIMx_CCEN.CCxP ᵝ Ȃ Ḥ ᵬ׆ └ ῀Ȃ ̆

Ḥ ICx № ῀ Ȃ Ҋ ԅ / Ȃ 

Counter clock = CK_CNT=CK_PSC

CNTEN

ETR

Counter register 34 35 36

fCK_INT  

ETRP

ETRF
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10-13 / ̂ᶛ ̔  1 ῀ ̃ 

 

₮ № ѿҩҬ  OCxRef̂ ̃ᵬҹ Ȃ ᵬ Ȃ 
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10-14 /  1 Һ  

 

 

S

R

From time base unit

Read CCDAT1H
TIM1_EVTGEN.CC1GN

Read in 

progress

Input 

mode

S

R

Read CCDAT1L

Output 

mode

CC1SEL[1]CC1SEL[0]
UEV

Write in 

progress

APB Bus

MCU Peripheral interface

Capture/

compare 

preload register

Capture/

compare 

shadow register

Counter

16 bit

transfer High 8-bits

Low 8-bits

CC1SEL[1] CC1SEL[0] IC1PSC CC1EN

TIM1_CCMOD1.OC1PEN

Comparator

Write CCDAT1H

Write CCDAT1L
CNT>CCDAT1

CNT=CCDAT1



                                                                www.nsingtech.com 

 234 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

10-15 x ₮ №̂x = 1/2/3/4̆ץ 4ҹᶛ ̃ 

 

/ ̆ Ώ῀ ⱴ Ȃ ңҩΐᵣ ᵬ Ҋ̔ 

Ҋ̆ ҉ Ҭ ̆ Ҭ ṿ └⌠ ⱴ ҬȂ 

Ҋ̆ҍ ̆ ⱴ ṿ └⌠ Ҭ̆ ҍ Ȃ 

 ῀  

Ҋ̆TIMx_CCDATx ԍ ⌠ ICx Ḥ ṿȂ 

ѿҩ Ҭ TIMx_STS.CCxITF̆ Ҭ ᶏ ̆ ץ ₮Ҭ DMA Ȃ 

TIMx_STS.CCxITF ᵝ Ԋᴆ ᴆ ̆ ᴆ  TIMx_CCDATx Ȃ 

 TIMx_CCDATx Ҭ ṿ ғ TIMx_STS.CC1ITF ̆  

TIMx_STS.CCxOCF ҹ 1Ȃ ҍ╠ Ҍ ̆TIMx_STS.CCxOCF ῒΏ῀ 0 Ȃ 

ҹ TI1͂ ҉ ṿ ⌠TIMx_CCDAT1Ҭ̆ Ҋ̔ 

Â ῀̔ 

 TIMx_CCMOD1.CC1SEL ҹñ01òȂ ῀ҹCC1 ̆IC1 ⌠TI1Ȃ 

Â ῀ ̔ 

 TIMx_CCMODx.ICxF ᵝ ӈ TI1 ͂ Ȃ ᶛ̔

῀Ḥ ꜚ  5 ҩῤ ̆ ױ  5 ҩ Ȃ 

⌠ΐ  8 ҩ ̃ fDTS ץ̂ ̆ ױ ץ  TI1 ҉ Ȃ  

TIMx_CCMOD1. IC1F ⌠ñ0011ò 

Â TIMx_CCEN .CC1P=0̆ ҉ ᵬҹTI1  

Â ῀ № Ȃ ᶛҬ̆  TIMx_CCMOD1.IC1PSC= ó00ô ץ № ̆ ҹ ױ

ҩ  

Â  TIMx_CCEN .CC1EN = ó1ô Ȃ 

Output mode 

controller
TIM1_CCMOD2.OC2M

D[2:0]

CNT=CCDAT4

CNT>CCDAT4

To the master mode controller

Polarity 

selection
TIM1_CCEN.

CC4P

1

0

Output enable 

circuit

TIM1_CCEN.CC4EN

OC4

Output enable 

circuit

OC4 REF
ETRF Ocref_clr
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ᶏ DMA ̆ ץ TIMx_DINTEN.CC1DEN=1Ȃ ᶏ ῏Ҭ ̆ ץ

TIMx_DINTEN.CC1IEN =1Ȃ 

 ῀  

 TIMx_CxFILT(x = 1, 2, 3, 4) Ҋ̔ 

10-16ꜚ  

 

Â RCC TIMx ῀Ḥ ̆  64 β FIFO Ҭ Ȃ ֽ  

TIMx_CxFILT.WSIZE [5:0] Ҭ ӈ ῤ ̆ ҹ 64Ȃ 

Â ₮ ῤ ṿ̆ ṿ TIMx_CxFILT.THRESH [5:0] Ҭ ṿ ӈ̆ ṿҹ 63Ȃ

ṿ ԍ ԍ ѿ Ȃ ῤ  1  0 Ҍ ԍ ṿ ↕̆

Ḡ ᾢ╠ ₮ṿȂ 

Â TIMx_CxFILT.PSC ‗ Ȃ  FIFO ҩ ׆ ῀Ҭ

ѿҩ ṿȂ 

Â ῏ ̆ ῀ Ἕ ѿ ₮Ȃ 

 PWM ῀  

PWM ῀ ῀ ѿ֓ ≢̆ : 

Â ңҩ ICx Ḥ ⌠ ѿҩ TIx ͂ 

Â ңҩ ICx Ḥ  

Â ңҩ TIxFP Ḥ ӊѿᵬҹ ῀ 

Â ׆ └ ҹ ᵝ  

ᶛ ̆Ҋ ץ  TI1 ҉ PWM Ḥ ̂ ‗ԍ CK_INT 

№ ṿ̃Ȃ 

Â  TIMx_CCMOD1.CC1SEL ԍ ó01ô ץ  TI1 ᵬҹ TIMx_CCDAT1 ͂  

Â  TIMx_CCEN.CC1P ԍ ó0ô ῀ 1(TI1FP1) ̆ ҉  

Â  TIMx_CCMOD1.CC2SEL ԍ ó10ô  TI1 ᵬҹ TIMx_CCDAT2 ͂  

Â TIMx_CCEN.CC2Pԍ1 ῀2(TI1FP2)̆Ҋ  

Â  TIMx_SMCTRL.TSEL=101  Filtered timer input 1 (TI1FP1) ᵬҹ ῀ 

Â  TIMx_SMCTRL.SMSEL=100 ׆ └ ҹ ᵝ  

Â  TIMx_CCEN.CC1EN=1  TIMx_CCEN.CC2EN=1 ץ  

Data Latch
Filter Input

CLKPRESCALE

The Clock of TIMERx from RCC

64-bit FIFO

0 1 2 3 4 5 6 7 8 9 ŀŀ 60 61 62 63

Digital Filter
Filter Output

[Data Discard]

SAMPWIN = 9
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10-17 PWM ῀  

 

ԍ ῀ 1 (TI1FP1) ῀ 2 (TI2FP2) ⌠׆ └ ̆  

PWM ῀ ҍ TIMx_CH1/TIMx_CH2 Ḥ ѿ ᶏ Ȃ 

 └ ₮  

₮ ̂TIMx_CCMODx.CCxSEL=00̃Ҋ̆ ᴆ ץ ₮ Ḥ └ҹ Ȃ 

ץ  TIMx_CCMODx.OCxMD=101 └ ₮ Ḥ ҹ Ȃ OCxREF └ҹ ̆

OCx ⌠ҍ CCxP ᵝ ṿȂ ѿ ̆ ץ  TIMx_CCMODx.OCxMD=100 └ ₮

Ḥ ҹ ̆ OCxREF└ҹᵞ Ȃ 

Ҋ̆TIMx_CCDATx ṿׅ ԑ Ȃ 

₮  TIMx_CCDATx  TIMx_CNT ӊ  OCxREF Ȃ ғׅ ץ

Ȃ ׅ̆ ץ Ҭ  DMA Ȃ 

 ₮  

ᶏץ └ ₮ ̆ ѿ Ȃ 

/ ṿ ̆ ₮ ₱ ᵬ Ҋ̔ 

Â TIMx_CCMODx.OCxMD ҹ ₮ ̆TIMx_CCEN.CCxP ҹ ₮ Ȃ ̆

 TIMx_CCMODx.OCxMD=000↕̆ ₮ Ḡ ῒ ̕  TIMx_CCMODx.OCxMD=001̆

↕ ₮ ̕  TIMx_CCMODx.OCxMD=010↕̆ ₮ ҹ ҹ ̕

 TIMx_CCMODx.OCxMD=011̆↕ ₮ ҹ Ȃ 

Â TIMx_STS.CCxITF 

TI1

TIMx_CNT 0004 000000030002000100000004

TIMx_CCDAT1

TIMx_CCDAT2

0004

0002

IC1 capture

IC2 capture

Reset counter

IC2 capture

Pulse width 

measurement

IC1 capture

Period 

measurement
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Â ԅTIMx_DINTEN.CCxIEN̆ ֟ Ҭ  

Â  TIMx_DINTEN.CCxDEN  TIMx_CTRL2.CCDSEL  DMA ̆  

DMA  

ץ  TIMx_CCMODx.OCxPEN ᶏ / ⱴ ̂TIMx_CCDATx̃

/ Ȃ 

№ ѿҩ Ȃ 

‖ Ҋ̆ ₮ Ӟ ԍ ₮ ‖Ȃ 

Ҋץ ₮ ̔ 

Â ᾢ̆  

Â ῒ ̆  TIMx_AR  TIMx_CCDATx 

Â ֟ Ҭ ̆ TIMx_DINTEN.CCxIEN 

Â TIMx_CCEN.CCxPȁTIMx_CCMODx.OCxMDȁTIMx_CCEN.CCxEN₮  

Â ̆  TIMx_CTRL1.CNTEN  

ץ  TIMx_CCDATx ₮ ̆ Ҍ ⱴ Ȃ ↕ T̆IMx_CCDATx 

Ҋѿ ԊᴆҬ Ȃ 

ᶛ ̔ 

10-18₮ ̆  OC1 

TIM_CNT 8800 8801006B006A0069

TIM_CCDAT1

OC1REF=OC1

006A

Match detected on CCDAT1

Interrupt generated if enabled

Write 8801h in CCDAT1 

register

8801
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 PWM  

ᶏץ  PWM ֟ ѿҩḤ ̆ῒ  TIMx_CCDATx ṿ‗ ̆ῒ  

TIMx_AR ṿ‗ Ȃ ғ ‗ԍ TIMx_CTRL1.CAMSEL ṿ T̆IM ץ Ҭ

Ҋ֟  PWM Ḥ Ȃ 

ץ  TIMx_CCMODx. OCxMD=110  TIMx_CCMODx.OCxMD=111  PWM 

 1  PWM  2Ȃ ᶏ ⱴ ̆  TIMx_CCMODx.OCxPENȂ 

 TIMx_CTRL1.ARPEN ꜚ ⱴ Ȃ 

ץ  TIMx_CCEN.CCxP  OCx Ȃ  

 TIM ԍ PWM ̆TIMx_CNT  TIMx_CCDATx ṿ ԑ Ȃ 

Ԋᴆ ̆ ⱴ ᴪ ⌠ Ȃ ̆ ӊ╠

 TIMx_EVTGEN.UDGN ᵝ Ȃ 

 PWMҬ  

 TIMx_CTRL1.CAMSEL ԍ 01ȁ10  11̆PWM Ҭ Ȃ 

‗ԍ TIMx_CTRL1.CAMSEL ṿȂ ’ 3 ֽ̆ ҉ ֽ̆

Ҋ ̆ ҉ Ҋ Ȃ Ҍ ᴆḱ  TIMx_CTRL1.DIR̆

ᴆ Ȃ 

Ҭ  PWM ᶛ Ҋ̆ ҹ̔TIMx_AR=8̆PWM  1̆ Ҋ  

TIMx_CTRL1.CAMSEL=01 Ȃ 
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10-19Ҭ  PWM  (AR=8) 

OCXREF

Counter register

0 1 2 3 4 5 6 7 8 7 6

CCxITF

CCDATx=4

OCXREF

CCxITF

CCDATx=7

OCXREF

CCxITF

CCDATx=8

OCXREF

CCxITF

CCDATx>8

ļ1Ľ

ļ1Ľ

4 3 2 1 0 15

CAMSEL=01

CAMSEL=10

CAMSEL=11

CAMSEL=10 or 11

CAMSEL=01

CAMSEL=10

CAMSEL=11

CAMSEL=01

CAMSEL=10

CAMSEL=11

OCXREF

CCxITF

CCDATx=0

ļ0Ľ

CAMSEL=01

CAMSEL=10

CAMSEL=11

 

ᶏ Ҭ Ԋ Ҋ̔ 

Â ҉ Ҋ ‗ԍ TIMx_CTRL1.DIR ṿȂ Ҍ  DIR  CAMSEL ᵝ 

Â Ҭ ҊҌ Ώ ̆ ↕ᴪ Ҍ⌠ Ȃ ɒ ̔ 

É Ώ῀ ṿҹ 0  TIMx_AR ṿ̆↕ ᴪ ̆ᵖҌᴪ֟ Ԋᴆ 

É Ώ῀ ṿ ԍ ꜚ ṿ̆↕ Ҍᴪ  

Â ҹԅ ῃ ̆ ꜚ ӊ╠  TIMx_EVTGEN.UDGN ץ ᴆ ̆ ғ

Ҍ Ώ῀  

 PWM  

ң ̆ ҉ Ҋ Ȃ 

 ̧ ҉  

ץ  TIMx_CTRL1.DIR=0 ᶏ ҉ Ȃ 

PWM  1 ᶛ̔ 
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 TIMx_CNT < TIMx_CCDATx ̆ OCxREF ҹ ̆ ↕ҹᵞ Ȃ  TIMx_CCDATx Ҭ

ṿ ԍ ꜚ ṿ̆↕ OCxREF Ḡ ҹ 1Ȃ ̆ ṿҹ 0̆ ↕ OCxREF Ḡ ҹ 0Ȃ 

 TIMx_AR=8 ̆PWM Ҋ̔ 

10-20  PWM  (AR=8) 

 

 ̧ Ҋ  

ץ  TIMx_CTRL1.DIR=1 ᶏ Ҋ Ȃ 

PWM  1 ᶛ̔ 

 TIMx_CNT > TIMx_CCDATx ŎCxREF ҹᵞ ̆ ↕ҹ Ȃ  TIMx_CCDATx Ҭ

ṿ ԍ ꜚ ṿ̆↕ OCxREF Ḡ ҹ 1Ȃ 

̔ nҩPWM CCDATx >=ARṿ̆ n+1ҩPWM CCDATx ṿ

0Ȃ n+1ҩPWM ҹ0 ┴̆  = CCDATx ṿ = 0̆OCxREF = 

ó0ô̆pҌᴪ֟ ԊᴆȂ 

 ‖  

‖ (ONEPM)Ҭ̆ ⌠ Ḥ ̆ tDELAY֟ ‖tPULSEȂ ₮

ҹ ₮ PWM Ȃ ‖ ̆ ᴪ Ԋᴆ UEV ֟ Ả

Ȃ 

OCXREF

Counter register 0 1 2 3 4 5 6 7 8 0 1

CCxIF

CCDATx=4

OCXREF

CCxIF

CCDATx=8

OCXREF

CCxIF

CCDATx>8

OCXREF

CCxIF

CCDATx=0

ļ0Ľ

ļ1Ľ
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10-21 ‖ ᶛ 

 

Ҋץ ‖ ᶛ̔ 

͂ TI2 ׆ ⌠҉ ̆  tDELAY  OC1 ҉֟ ҹ tPULSE ‖Ȃ 

1. ̔ ҉ ̆  TIMx_CNT < TIMx_CCDAT1 Ò TIMx_AR̕ 

2. TI2FP2 ⌠ TI2̆TIMx_CCMOD1.CC2SEL= ó01ô ̕TI2FP2 ҹ҉ T̆IMx_CCEN.CC2P= 

ó0ô̕ 

3. TI2FP2 ᾟ ׆ └ ̂TRGĨ ꜚ ̆TIMx_SMCTRL.TSEL= ó110ô̆

TIMx_SMCTRL.SMSEL= ó110ô̂ ̃̕ 

4. TIMx_CCDAT1Ώ῀ ṿ̂tDELAỸ̆TIMx_AR-TIMx_CCDAT1ҹ tPULSE ṿ̕ 

5. TIMx_CTRL1.ONEPM=1ᶏ ‖ ̆ TIMx_CCMOD1.OC1MD= ó111ôPWM2 ̕ 

6. TI2 Ԋᴆ̆OC1₮ѿҩ ‖ ̕ 

 ’̔OCx ᶏ ̔ 

‖ Ҋ̆  TIx ͂ ⌠ѿҩ ̆ ⌠ ṿ̆ ₮ѿҩ ‖Ȃ 

֓ ᵬ └ԅ ץ ⌠  tDELAYȂ 

ץ  TIMx_CCMODx.OCxFEN=1  OCx ᶏ ̆ ҉ ̆OCxREF Ḥ └

ҹҍ ̆ Ҍ ᵥȂ OCxFEN ᶏ ֽ

ҹ PWM1  PWM2 Ȃ 

TI2

OC1

OCxREF

t

TIMx_AR

TIMx_CCDAT1

Counter

tDELAY  tPULSE 

0
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 Ԋᴆ҉ OCxREFḤ  

 TIMx_CCMODx.OCxCEN=1̆ETRF ͂ ԍ ꜚ OCxREF Ḥ ҹᵞ ̆

OCxREF Ḥ Ḡ ᵞ ̆ ⌠Ҋѿ  UEV Ȃ ₮  PWM ץᶏ ⱳ Ȃ 

└ ҊҌ ᶏ Ȃ 

ᶛ ̔ ҹԅ └ ̆ ץ  ETR Ḥ ⌠ ₮ ̆ETR ᵬ Ҋ̔ 

Â  TIMx_SMCTRL.EXTPS=00 № Ȃ 

Â  TIMx_SMCTRL.EXCEN=0  2Ȃ 

Â TIMx_SMCTRL.EXTPTIMx_SMCTRL.EXTF̆ Ȃ 

ᶛ̔  ETRF ͂ ̆OCxREF Ḥ ԍҌ  OCxCEN ṿ ҹȂ ’Ҋ̆ ҹ 

PWM Ȃ 

10-22  TIMx  OCxREF 

 

  

└ ԍ ̂Cortex-M0 ῤ Ả ̃ ̆  DBG_CTRL.TIMx_STOP ̆TIMx 

ץ ᵬ Ả Ȃ 3.4.9Ȃ 

 TIMx  

ҍ ̆ 9.3.16Ȃ 

(CCDATx)

Counter(CNT)

ETRF

ETRF becomes 

high

OCxREF

(OCxCEN=́0́)

OCxREF

(OCxCEN=́̋́)

ETRF still 

high
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 TIMx ῤ ԑ Ȃ ᾛ ᴋᵥҺ ᶫ ץ ᵝȁ ꜚȁẢ ҹῒ׆ז

ᶫ Ȃ Һ ԍῤ ̆ ץ № Ȃ Ҋ ҹ ԑ Ȃ ⱳ Ҍ

ꜚ Ȃ Һ ӊ╠ ׆ Ȃ 

10-23Һ/׆ ᶛ  

 

 Һ ᵬҹ ѿҩ №  

 1 ᵬҹ  2 № ȂTIM1 Һ̆TIM2 ׆Ȃ 

ҹ Ҋץ Ȃ 

Â   TIM1_CTRL2.MMSEL='010' ץᶏ  TIM1 Ԋᴆᵬҹ ₮Ȃ 

Â   TIM2_SMCTRL.TSEL=ó000ô̆  TIM1  TRGO ⌠ TIM2Ȃ 

Â   TIM2_SMCTRL.SMSEL = ó111ô̆׆ └ ҹ  1Ȃ 

Â   TIM2_CTRL1.CNTEN =ñ1ò ,ꜚ TIM2Ȃ 

Â   TIM1_CTRL1.CNTEN =ñ1ò ,ꜚ TIM1Ȃ 

̔  MMSEL = ó1xxô  OCx ᵬҹ TIM1 ₮̆↕ OCx ҉ ԍ ꜚ 

TIM2Ȃ 

 Һ ᶏ ѿҩ  

ᶛҬ̆TIM2  TIM1 ₮ ᶏ Ȃ TIM1  OC1REF ₮ҹ ̆TIM2 

Ȃ ңҩ ԍ CK_INT̆ №  Ȃ(fCK_CNT = fCK_INT/3) 3 ץ

Ҋ Ȃ 

Â   TIM1_CTRL2.MMSEL='100' ץᶏ  TIM1  OC1REF ᵬҹ ₮Ȃ 

Clock
Prescaler

Counter

Master mode control

TIMx_CTRL2.MMSEL

Slave mode control

TIMx_SMCTRL.SMSEL

Prescaler

Counter

  ITRx

TIMx̂Master TIM̃

TIMx ̂Slave TIM̃

TRGO

CK_PSC

Trigger 

selection

TIMx_SMCTRL.

TSEL
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Â   TIM1_CCMOD1  OC1REF ₮ Ȃ 

Â   TIM2_SMCTRL .TSEL = ó000ô  TIM1 ₮ ⌠ TIM2Ȃ 

Â   TIM2_SMCTRL .SMSEL= ó101ô  TIM2 ҹ Ȃ 

Â   TIM2_CTRL1.CNTEN= ó1ô ꜚ  TIM2Ȃ 

Â   TIM1_CTRL1.CNTEN= ó1ô ץ ꜚ TIM1Ȃ 

̔TIM2 ҍTIM1 Ҍ ̆ ֽ TIM2 ᶏ Ḥ Ȃ 

10-24 2 1 OC1REF 

 

Ҋѿҩ ᶛҬ̆ TIM1 ᶏ Ḥ  TIM2̆  TIM1_CTRL1.CNTEN= ó0ô ץẢ  TIM1Ȃ 

ֽ  TIM1 ᶏ T̆IM2 ԍ№ ῤ Ȃ ңҩ ԍ CK_INT̆ №

 Ȃ(fCK_CNT = fCK_INT/3) 3 ץ

Ҋ  

Â  TIM1_CTRL2.MMSEL='001' ᶏ  TIM1 ᶏ Ḥ ᵬҹ ₮ 

Â  TIM2_SMCTRL.TSEL = ó000ô  TIM2 ׆ TIM1 ῀ 

Â  TIM2_SMCTRL.SMSEL = ó101ô  TIM2 ҹ Ȃ 

Â  TIM2_CTRL1.CNTEN= ó1ô ꜚ  TIM2Ȃ 

Â  TIM1_CTRL1.CNTEN= ó1ô ץ ꜚ TIM1Ȃ 

Â  TIM1_CTRL1.CNTEN= ó0ô ץẢ  TIM1Ȃ 

CK_INT

OC1REF

CNT

TITF

63 64 65 00 01

85 86 87 88CNT

Clear TIF = 0

66

TIM1

TIM2



                                                                www.nsingtech.com 

 245 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

10-25 2 1 ᶏ  

 

 Һ ꜚ ѿҩ  

ҩᶛ Ҭ̆ ױ ᶏץ Ԋᴆᵬҹ ȂTIM1 Һ̆TIM2 ׆Ȃ 

Ҋ ̔ 

Â   TIM1_CTRL2.MMSEL='010' ᶏ  TIM1 Ԋᴆᵬҹ ₮ 

Â  TIM1_AR ₮ Ȃ 

Â   TIM2_SMCTRL .TSEL= ó000ô  TIM1 ₮ ⌠ TIM2Ȃ 

Â   TIM2_SMCTRL.SMSEL = ó110ô  TIM2 ҹ Ȃ 

Â   TIM1_CTRL1.CNTEN=1 ꜚ TIM1Ȃ 

CK_INT

CNTEN

CNT

87 88 89CNT

Clear TITF

00 01 02

TITF

TIM1

TIM2
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10-26ᶏ 1 2 

 

 ᶏ ѿҩ ꜚ2ҩ  

ᶛҬ T̆IM1  TI1 ͂҉ ᶏ  TIM1̆ᶏ  TIM1 ᶏ  TIM2Ȃҹ Ḡ T̆IM1 

ҹҺ/׆ Ȃ ԍ TI1̆TIM1 ̕׆ ԍ TIM3̆TIM1 ҺȂ 

Ҋ ̔ 

Â  TIM1.MMSEL = ó001ô ᶏ ᶏ Ḥ ᵬҹ ₮ 

Â  TIM1_SMCTRL.TSEL = ó100ô  TIM1 ҹ׆  TI1 ῀Ȃ 

Â  TIM1_SMCTRL .SMSEL = ó110ô  TIM1 ҹ Ȃ 

Â  TIM1_SMCTRL .MSMD = ó1ô  TIM1 ҹҺ/׆ Ȃ 

Â  TIM2_SMCTRL .TSEL = ó000ô  TIM1 ₮ ⌠ TIM2Ȃ 

Â  TIM2_SMCTRL.SMSEL = ó110ô  TIM2 ҹ Ȃ 

 TI1 ҉ ⌠ ̆ңҩ ῤ ̆ңҩ TITF ᵝȂ 

̔Ҋ ԅ Һ/׆ Ҋ CNTEN  TIM1  CK_PSC ӊ Ȃ 

CK_INT

UEV

CNT

CNTEN

65 66 67CNT

Clear TITF

8D 8F 01 02

TITF

008E

68

TIM1

TIM2
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10-27ᶏ 1 TI1͂ 1 2 

 

  

ᶏ ңҩ ῀ TI1  TI2 ᵬҹ ̆  TI1FP1  TI2FP2 ҉ ҩ Ȃ

ᴆ TIMx_CTRL1.DIR ꜚ └Ȃ ῍ ҈ ̔ 

4.  TI1 ̆TIMx_SMCTRL.SMSEL =ó001ô̕ 

5. TI2 ̆TIMx_SMCTRL.SMSEL =  ó010ô̕ 

6. TI1TI2 ̆TIMx_SMCTRL.SMSEL = ó011ô̕ 

ԍᶏ ̆  0 ꜚ ṿ (TIMx_AR.AR [15:0]) ӊ

Ȃ ̆ ╠ ꜚ TIMx_ARȂ 

̔  2 ҌῚ ̆Ҍ Ȃ 

ҍ Ḥ ῏ Ҋ ̔ 

CK_INT

TI1

CK_PSC

CNT

CNTEN

00 01

CNTEN

TITF

02 03 04 05 06 07 08 09

00 01 02 03 04 05 06 07 08 09CNT

TITF

CK_PSC

TIM2

TIM1
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10-1 ҍ Ḥ ῏  

 

 

Ḥ  

̂TI1FP1 TI2, 

TI2FP2 TI1̃ 

TI1FP1Ḥ  TI2FP2Ḥ  

҉  Ҋ  ҉  Ҋ  

ֽ TI1  

 Ҋ  ҉  Ҍ  Ҍ  

ᵞ ҉  Ҋ  Ҍ  Ҍ  

ֽ TI2  

 Ҍ  Ҍ  ҉  Ҋ  

ᵞ Ҍ  Ҍ  Ҋ  ҉  

TI1 TI2҉  

 Ҋ  ҉  ҉  Ҋ  

ᵞ ҉  Ҋ  Ҋ  ҉  

Ҋץ ԅ ץ └ ῀ ꜚ ᶛ̔ 

1. IC1FP1 ⌠ TI1̂TIMx_CCMOD1.CC1SEL= ó01ỗ̆IC1FP1 Ҍ ̂TIMx_CCEN.CC1P= ó0ỗ̕ 

2. IC1FP2 ⌠ TI2̂TIMx_CCMOD2.CC2SEL= ó01ỗ̆IC2FP2 Ҍ ̂TIMx_CCEN.CC2P= ó0ỗ̕ 

3. ῀ ҉ Ҋ ̂TIMx_SMCTRL.SMSEL = ó011ỗ̕ 

4.  TIMx_CTRL1.CNTEN= ó1ô̕ 

10-28 Ҋ ᵬ ᶛ 

 

TI2

Counter

Up

TI1

Down

BackwardJitterForward Jitter



                                                                www.nsingtech.com 

 249 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

Ҋ ҹ IC1FP1 ҹ ᶛ̂CC1P='1'̆ῒז ҉̃ 

10-29 IC1FP1 ᶛ 

 

 ҍ ᴰ  

9.3.20  

 TIMx ̂x=2/3/4/5̃ 

῏ԍ ⌠ Ώ̆ 1.1Ȃ 

ץ ̂16β̃ ̂32β̃ ᵬ ֓ Ȃ 

  

10-2 TIM1  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

TIMx_CTRL1 

Reserved C
4

S
E

L 

C
3

S
E

L 

R
e
s
e
rv

e
d 

C
1

S
E

L 

R
e
s
e
rv

e
d 

C
L

R
S

E
L 

IO
M

B
K

P

E
N

 

P
B

K
P

E
N
 

L
B

K
P

E
N

 

A
R

P
E

N
 

O
N

E
P

M
 

CLKD[1:0] 

U
P

D
IS

 

U
P

R
S 

CAMSEL[1:0] 

D
IR

 

C
N

T
E

N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

004h 

TIMx_CTRL2 

Reserved T
I1

S
E

L 

R
e
s
e
rv

e
d 

C
C

D
S

E
L 

R
e
s
e
rv

e
d 

MMSEL[2:0] 

Reserved 

Reset Value 0 0 0 0 0 0 

008h 

TIMx_STS 

Reserved 

T
IT

F
 

R
e
s
e
rv

e
d 

U
D

IT
F

 

Reserved C
C

4
O

C
F 

C
C

3
O

C
F 

C
C

2
O

C
F 

C
C

1
O

C
F 

Reserved C
C

4
IT

F 

C
C

3
IT

F 

C
C

2
IT

F 

C
C

1
IT

F 

Reset Value 0 0 0 0 0 0 0 0 0 0 

00Ch 

TIMx_EVTGEN 

Reserved 

T
G

N
 

R
e
s
e
rv

e
d 

U
D

G
N

 

Reserved C
C

4
G

N
 

C
C

3
G

N
 

C
C

2
G

N
 

C
C

1
G

N
 

Reset Value 0 0 0 0 0 0 

TI2

Counter

up

TI1

down

jitterbackwardjitterforward
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010h 

TIMx_SMCTRL 

Reserved M
S

M
D

 

EXTF[3:0] 

E
X

T
P
 

E
X

C
E

N
 

EXTPS[1:0] 

R
e
s
e
rv

e
d 

SMSEL[2:0] 

R
e
s
e
rv

e
d 

TSEL[2:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 

TIMx_DINTEN 

Reserved T
D

E
N

 

R
e
s
e
rv

e
d 

U
D

E
N

 

R
e
s
e
rv

e
d 

T
IE

N
 

U
IE

N
 

Reserved C
C

4
D

E
N
 

C
C

3
D

E
N
 

C
C

2
D

E
N
 

C
C

1
D

E
N
 

Reserved C
C

4
IE

N
 

C
C

3
IE

N
 

C
C

2
IE

N
 

C
C

1
IE

N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

TIMx_CCMOD1 

Reserved 

OC2MD[2:0] 

O
C

2
C

E
N 

O
C

2
F

E
N 

O
C

2
P

E
N 

CC2SEL[1:0] OC1MD[2:0] 

O
C

1
C

E
N 

O
C

1
F

E
N 

O
C

1
P

E
N 

CC1SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TIMx_CCMOD1 

Reserved 

IC2F[3:0] IC2PSC[1:0] CC2SEL[1:0] IC1F[3:0] IC1PSC[1:0] CC1SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 

TIMx_CCMOD2 

Reserved 

OC4MD[2:0] 

O
C

4
C

E
N 

O
C

4
F

E
N 

O
C

4
P

E
N 

CC4SEL[1:0] OC3MD[2:0] 

O
C

3
C

E
N 

O
C

3
F

E
N 

O
C

3
P

E
N 

CC3SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TIMx_CCMOD2 

Reserved 

IC4F[3:0] IC4PSC[1:0] CC4SEL[1:0] IC3F[3:0] IC3PSC[1:0] CC3SEL[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h 

TIMx_CCMOD3 

Reserved O
C

9
P

E
N 

Reserved O
C

8
P

E
N 

Reserved O
C

7
P

E
N 

OC6MD[2:0] 

O
C

6
C

E
N 

O
C

6
F

E
N 

O
C

6
P

E
N 

Reserved 

OC5MD[2:0] 

O
C

5
C

E
N 

O
C

5
F

E
N 

O
C

5
P

E
N 

Reserved 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

024h 

TIMx_CCEN 

Reserved C
C

4
P 

C
C

4
E

N
 

Reserved C
C

3
P 

C
C

3
E

N
 

Reserved C
C

2
P 

C
C

2
E

N
 

Reserved C
C

1
P 

C
C

1
E

N
 

Reserved 

Reset Value 0 0 0 0 0 0 0 0 

028h 

TIMx_CCDAT1 

Reserved 

CCDAT1[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

02Ch 

TIMx_CCDAT2 

Reserved 

CCDAT2[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

030h 

TIMx_CCDAT3 

Reserved 

CCDAT3[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

034h 

TIMx_CCDAT4 

Reserved 

CCDAT4[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

040h 

TIMx_PSC 

Reserved 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

044h 

TIMx_AR 

Reserved 

AR[15:0] 

Reset Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

048h 

TIMx_CNT 

Reserved 

CNT[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

064h 

TIMx_C1FILT 

Reserved 

THRESH[5:0] 

R
e
s
e
rv

e
d 

WSIZE[5:0] 

F
IL

T
E

N
 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

068h 

TIMx_C2FILT 

Reserved 

THRESH[5:0] 

R
e
s
e
rv

e
d 

WSIZE[5:0] 

F
IL

T
E

N
 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

06Ch 

TIMx_C3FILT 

Reserved 

THRESH[5:0] 

R
e
s
e
rv

e
d 

WSIZE[5:0] 

F
IL

T
E

N
 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

070h 

TIMx_C4FILT 

Reserved 

THRESH[5:0] 

R
e
s
e
rv

e
d 

WSIZE[5:0] 

F
IL

T
E

N
 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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074h 

TIMx_FILTO 

Reserved C
4

F
IL

T
O

 

C
3F

IL
T

O
 

C
2

F
IL

T
O

 

C
1

F
IL

T
O

 

Reset Value 0 0 0 0 

078h 

TIMx_INSEL 

Reserved C
4

S
E

L 

Reserved C
3

S
E

L 

Reserved C
2

S
E

L 

Reserved C
1

S
E

L 

Reset Value 0 0 0 0 

094h 

TIMx_DCTRL 

Reserved 

DBADDR[4:0] 

Reserved 

DBLEN[4:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 

098Ch 

TIMx_DADDR 

Reserved 

BURST[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

  



                                                                www.nsingtech.com 

 252 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

 └  1̂ TIMx_CTRL1 ̃

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved C4SEL C3SEL Reserved C1SEL 

           rw rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CLRSEL Reserved ARPEN ONEPM CLKD[1:0] UPDIS UPRS CAMSEL[1:0] DIR CNTEN 

  rw    rw rw rw rw rw rw rw rw 

 

ᵝ    

31:24 Reserved Ḡ ̆ Ḡ ᵝṿ 

19 C4SEL 1 ̂Channel 4 selectioñ  

0̔ CH4̂ IOM COMP̆ ΐᵣ TIMx_INSEL.CH4SEL̃ Ḥ  

1̔ ῤ CH4̂ HSE/128̃ Ḥ  

ֽ̔TIM2  

18 C3SEL 1 ̂Channel 3 selectioñ  

0̔ CH3̂ IOM COMP̆ ΐᵣ TIMx_INSEL.CH3SEL̃ Ḥ  

1̔ ῤ CH3̂ LSĨḤ  

ֽ̔TIM2  

17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 C1SEL 1 ̂Channel 1 selectioñ  

0̔ CH1̂ IOM COMP̆ ΐᵣ TIMx_INSEL.CH1SEL̃ Ḥ  

1̔ ῤ CH1̂ HSĨ Ḥ  

ֽ̔TIM2  

15:14 Reserved Ḡ ̆ Ḡ ᵝṿ 

13 CLRSEL OCxRef ̂OCxRef selectioñ  

0̔ Ocxclr ̂ETR̃  Ḥ  

1̔ ῤ OCxclr̂ COMP̃ Ḥ  

12:10 Reserved Ḡ ̆ Ḡ ᵝṿ 

9 ARPEN ꜚ ᾛ ᵝ ̂Auto-reload preload enablẽ 

0̔TIMx_AR  

1̔TIMx_AR ᶏ  

8 ONEPM ‖  ̂One pulse modẽ   

0̔ ‖ ̆ Ԋᴆ Ҍ Ȃ 

1̔ᶏ ‖ ̆Ҋ Ԋᴆ Ả  

7:6 CLKD[1:0] №  ̂Clock divisioñ  

CLKD[1:0]  CK_INT̂ ̃  DTŜ ԍ

̂ETRȁTIx̃ ̃ӊ № Ȃ 

00̔ tDTS = tCK_INT· 
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ᵝ    

01̔ tDTS = 2 x tCK_INT 

10̔ tDTS = 4 x tCK_INT 

11̔Ḡ ̆Ҍ ᶏ ҩ  

5 UPDIS ̂Update disablẽ  

ᵝ ԍ / ᴆ Ԋᴆ (UEV) ԊᴆȂ 

0̔ Ȃ ץҊ ᴆӊѿ̆  UEV̔ 

ï ҉ /Ҋ  

ï TIMx_EVTGEN.UDGN ᵝ  

ï ׆ └  

ᶏ ⱴ ṿ Ȃ 

1̔UEV Ȃ Ҍ Ԋᴆ̆ ̂ARȁPSC  CCDATx̃Ḡ ױ

ṿȂ  TIMx_EVTGEN.UDGN ᵝ ᵝ ׆ └ ₮ ᴆ ᵝ̆↕ ∆

№ Ȃ 

4 UPRS ̂Update request sourcẽ 

ᵝ ԍ ᴆ  UEV Ԋᴆ Ȃ 

0̔ Ҭ  DMA ᶏ ҊᴋᵥԊᴆץ̆ ᴪ֟ Ҭ  DMA 

̔ 

ï ҉ /Ҋ  

ï TIMx_EVTGEN.UDGN ᵝ  

ï ׆ └  

1̔ Ҭ  DMA ᶏ ̆ ҉ /Ҋ ᴪ֟ Ҭ  DMA 

Ȃ 

3:2 CAMSEL[1:0] Ҭ  ̂Center-aligned mode selectioñ  

00̔ Ȃ TIMx_CTRL1.DIR ҉ Ҋ Ȃ 

01̔ Ҭ 1Ȃ Ҭ Ҋ ̆ Ҋ ₮ Ҭ

ᵝ ҹ 1Ȃ 

10̔ Ҭ 2Ȃ Ҭ Ҋ ̆ ҉ ₮ Ҭ ᵝ

ҹ1Ȃ 

11̔ Ҭ 3Ȃ Ҭ Ҋ ̆ ҉ Ҋ ₮

Ҭ ᵝ ҹ 1Ȃ 

̔ ׅ ̂TIMx_CTRL1.CNTEN = 1̃ ̆Ҍᾛ ׆ ℗

⌠Ҭ Ȃ 

1 DIR  ̂Directioñ   

0̔ ҉ ̕ 

1̔ Ҋ Ȃ 

̔ ҹҬ ̆ ᵝҹ Ȃ 

0 CNTEN ᶏ  ̂Counter enablẽ   

0̔ ̕ 

1̔ᶏ Ȃ 

̔ ᴆ ԅCNTENβ ̆ ȁ ᵬȂ

ץ ꜚ ᴆ CNTENβ Ȃ 
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 └  2̂ TIMx_CTRL2̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved TI1SEL Reserved CCDSEL Reserved 

            rw  rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MMSEL[3:0] Reserved 

rw             

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿ 

19 TI1SEL TI1  ̂TI1 selectioñ  

0̔TIMx_CH1 ⌠TI1 ῀̕ 

1̔TIMx_CH1ȁTIMx_CH2 TIMx_CH3 ⌠TI1 ῀Ȃ 

18 Reserved Ḡ ̆ Ḡ ᵝṿ 

17 CCDSEL / DMA  ̂Capture/compare DMA selectioñ 

0̔ CCxԊᴆ ̆ ₮CCx DMA ̕ 

1̔ Ԋᴆ ̆ ₮CCx DMA Ȃ 

16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:12 MMSEL[3:0] Һ  

 4 ᵝ ԍ Һ Ҋ ׆⌠ Ḥ ̂TRGÕ Ȃ Ҋ̔ 

X000̔ ᵝ -  TIMx_EVTGEN.UDGN ᵝ ׆ └ ֟ ᵝ ̆ ₮  

TRGO ‖Ȃ ѿ ’Ҋ̆TRGO ҉ Ḥ ҍ ᵝ Ȃ 

X001̔ ᶏ  - TIMx_CTRL1.CNTEN ᵝ ᵬ ₮ (TRGO)Ȃ ꜚ ҩ

ѿ ῤ ׆ Ȃ 

 TIMx_CTRL1.CNTEN ᵝ ᵝ Ҋ ῀ҹ ̆ ᶏ Ḥ

ᵝȂ 

ᶏ Ḥ ῀ └ ̆TRGO ҉ ѿҩ ̆ ԅҺ/׆

̂  TIMx_SMCTRL.MSMD ᵝ ̃Ȃ 

X010̔  - Ԋᴆᵬҹ ₮ (TRGO)Ȃᶛ ̆Һ ᵬ׆

№ Ȃ 

X011̔ ‖ -  TIMx_STS.CC1ITF ̂ ᶏ ̃̆

ⱳ ̆ ₮ ѿҩ ‖ (TRGO)Ȃ 

X100̔  - OC1REF Ḥ ᵬ ₮ (TRGO)Ȃ 

X101̔  - OC2REF Ḥ ᵬ ₮̂TRGÕ Ȃ 

X110̔  - OC3REF Ḥ ᵬ ₮ (TRGO)Ȃ 

X111̔  - OC4REF Ḥ ᵬ ₮ (TRGO)Ȃ 

11:0 Reserved Ḡ ̆ Ḡ ᵝṿ 
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 ̂TIMx_STS ̃

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved TITF Reserved UDITF 

             rc_w0  rc_w0 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CC4OCF CC3OCF CC2OCF CC1OCF Reserved CC4ITF CC3ITF CC2ITF CC1ITF 

    rc_w0 rc_w0 rc_w0 rc_w0     rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ    

31:19 Reserved Ḡ ̆ Ḡ ᵝṿ 

18 TITF Ҭ  ̂Trigger interrupt flag̃  

Ԋᴆ̂ ׆ └ ԍ ῒ ̆ TRGI ῀

⌠ ̆ Ҋ ᴋѿ ̃ ᴆ ᵝ ô1ôȂ ᴆ ô0ôȂ                  

0̔ Ԋᴆ֟ ̕ 

1̔ Ҭ Ȃ 

17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 UDITF Ҭ ̂Update interrupt flag̃  

Ҋץ ᴆҊ Ԋᴆ ̆ ᵝ ᴆ ̔ 

ï  TIMx_CTRL1.UPDIS = 0 ̆ ғ ṿ҉ Ҋ ̂ ԍ 

0 ԊᴆUEṼȂ 

ï  TIMx_CTRL1.UPRS = 0 ̆TIMx_CTRL1.UPDIS = 0̆ ᴆ  

TIMx_EVTGEN.UDGN ᵝץ ∆  CNTȂ 

ï  TIMx_CTRL1.UPRS = 0 ̆TIMx_CTRL1.UPDIS = 0̆ ғ  CNT 

Ԋᴆ ∆ Ȃ ̂  TIMx_SMCTRL ̃ 

ᵝ ᴆ Ȃ 

0̔ Ԋᴆ 

1̔ Ҭ  

15:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 CC4OCF / 4  ̂Capture/Compare 4 overcapture flag̃ 

CC1OCF Ȃ 

10 CC3OCF / 3  ̂Capture/Compare 3 overcapture flag̃ 

CC1OCF Ȃ 

9 CC2OCF / 2  ̂Capture/Compare 2 overcapture flag̃ 

CC1OCF Ȃ 

8 CC1OCF / 1  ̂Capture/Compare 1 overcapture flag̃ 

ֽ ҹ ῀ ̆ ᴆ 1ȂΏ0 ᵝȂ 

0̔ ֟ ̕ 

1̔ ṿ ⌠TIMx_CCDAT1 ̆CC1ITF ҹó1ôȂ 
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ᵝ    

7:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 CC4ITF / 4Ҭ  ̂Capture/Compare 4 interrupt flag̃ 

CC1ITF Ȃ 

2 CC3ITF / 3Ҭ  ̂Capture/Compare 3 interrupt flag̃ 

CC1ITF Ȃ 

1 CC2ITF / 2Ҭ  ̂Capture/Compare 2 interrupt flag̃ 

CC1ITF Ȃ 

0 CC1ITF / 1Ҭ  ̂Capture/Compare 1 interrupt flag̃ 

CC1 ҹ ₮ ̔ 

Ҭ ̆ ṿҍ ṿ ̆ ᵝ ᴆ ̂  

TIMx_CTRL1.CAMSEL ᵝ ̃Ȃ ᵝ ᴆ Ȃ 

0̔ Ȃ 

1̔TIMx_CNT ṿҍ TIMx_CCDAT1 ṿ Ȃ 

 TIMx_CCDAT1 ṿ ԍ TIMx_AR ṿ ̆ ₮̂ ҉ ҉/

Ҋ Ҋ̃ Ҋ Ҋ ̆↕ TIMx_STS.CC1ITF β ҹ Ȃ 

CC1 ҹ ῀ ̔ 

Ԋᴆ ̆ ᵝ ᴆ Ȃ ᵝ ᴆ  TIMx_CCDAT1 Ȃ 

0̔ ῀ Ȃ 

1̔ ῀ Ȃ ṿ  TIMx_CCDAT1 Ҭ Ȃ  IC1 ҉ ⌠ҍ

Ȃ 

 Ԋᴆ֟ ̂TIMx_EVTGEN ̃

Ẓ :0x0C  

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved TGN Reserved UDGN Reserved CC4GN CC3GN CC2GN CC1GN 

     w  w     w w w w 

 

ᵝ    

31:11 Reserved Ḡ ̆ Ḡ ᵝṿ 

10 TGN ֟ Ԋᴆ ̂Trigger generatioñ  

ᴆ ᵝ ̆ ᵝ ֟ץ ѿҩ ԊᴆȂ TIMx_STS.TITF = 1̆

Ҭ DMA ᶏ ̆ ᴪ֟ Ҭ DMAȂ ᵝ ᴆ ꜚ Ȃ 

0̔ ꜚᵬ 

1̔֟ Ԋᴆ 

9 Reserved Ḡ ̆ Ḡ ᵝṿ 
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ᵝ    

8 UDGN ֟ Ԋᴆ ̂Update generatioñ  ᵝ ᴆ ô1ô̆ ᴆ ꜚ ô0ôȂ  

ᴆ ̆ ᵝ ץ ԊᴆȂ ᴪ ∆ ̆ №

ᴪ ̆ Ҭ ҉ Ҋᴪ ̆ᵖ Ҋ Ҋ

TIMx_AR ṿȂ ᵝ ᴆ ꜚ Ȃ 

0̔ ꜚᵬ 

1̔ Ԋᴆ 

7:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 CC4GN ֟ / 4Ԋᴆ ̂Capture/Compare 4 generatioñ 

CC1GN Ȃ 

2 CC3GN ֟ / 3Ԋᴆ ̂Capture/Compare 3 generatioñ 

CC1GN Ȃ 

1 CC2GN ֟ / 2Ԋᴆ ̂Capture/Compare 2 generatioñ 

CC1GN Ȃ 

0 CC1GN ֟ / 1Ԋᴆ ̂Capture/Compare 1 generatioñ  

ᴆ ̆ ᵝ ֟ץ ѿҩ / ԊᴆȂ ᵝ ᴆ ꜚ Ȃ 

CC1 ҹ ₮ ̔ 

TIMx_STS.CC1ITF ̆ Ҭ  DMA ᶏ ̆ ᴪ֟

Ҭ  DMAȂ 

CC1 ҹ ῀ ̔ 

TIMx_CCDAT1 ╠ ṿ̆  TIMx_STS.CC1ITF ̆

Ҭ  DMA ᶏ ̆↕ᴪ֟ Ҭ  DMAȂ  TIMx_STS.CC1ITF 

̆↕  TIMx_STS.CC1OCFȂ 

0̔ ꜚᵬ 

1̔  CC1 / Ԋᴆ 

׆  └ ̂TIMx_SMCTRL ̃

Ẓ ̔0x10  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved MSMD 

               rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTF[3:0] EXTP EXCEN EXTPS[1:0] Reserved SMSEL[2:0] Reserved TSEL[2:0] 

rw rw rw rw  rw  rw 

 

ᵝ    

31:17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 MSMD Һ/׆  ̂Master/slave modẽ   

0̔ ᵬ ̕ 

1̔ ῀̂TRGĨ ҉ Ԋᴆ ԅ̆ץᾛ ╠ ̂ TRGÕ ҍ ׆
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Ȃ ₃ҩ ⌠ѿҩ ѿ Ԋᴆ Ȃ 

15:12 EXTF[3:0]  ̂External trigger filter̃  

֓ᵝ ԍ ӈ ETRP Ḥ  ETRP Ȃ ҉̆ ѿҩ

Ԋᴆ ̆  N ҩԊᴆ ₮Ȃ 

0000̔ fDTSץ̆  1000̔ fSAMPLING=fDTS/8̆ N=6 

0001̔ fSAMPLING=fCK_INT̆N=2 1001̔ fSAMPLING=fDTS/8̆ N=8 

0010̔ fSAMPLING=fCK_INT̆N=4 1010̔ fSAMPLING=fDTS/16̆ N=5 

0011̔ fSAMPLING=fCK_INT̆N=8 1011̔ fSAMPLING=fDTS/16̆ N=6 

0100̔ fSAMPLING=fDTS/2̆ N=6 1100̔ fSAMPLING=fDTS/16̆ N=8 

0101̔ fSAMPLING=fDTS/2̆ N=8 1101̔ fSAMPLING=fDTS/32̆ N=5 

0110̔ fSAMPLING=fDTS/4̆ N=6 1110̔ fSAMPLING=fDTS/32̆ N=6 

0111̔ fSAMPLING=fDTS/4̆ N=8 1111̔ fSAMPLING=fDTS/32̆ N=8 

11 EXTP  ̂External trigger polaritỹ  

ᵝ ETR ETR ᵬҹ ᵬ 

0̔ETR ҉ ̕ 

1̔ETRγ Ҋ Ȃ 

10 EXCEN ᶏ ᵝ ̂External clock enablẽ  ᵝ 2 Ȃ ̆ ETRFḤ

҉ ᴋ ꜚȂ                               

0̔ 2̕ 

1̔ᶏ 2Ȃ 

 1̔ ᶏ  1  2 ̆ ῀ҹ ETRFȂ 

׆Ҋץ2̔ ҍץ 2 ᶏ ̔ ᵝ ȁ ̕ ᵖ ̆

TRGI ⌠ ETRF (TIMx_SMCTRL.TSEL Í '111')Ȃ 

 3̔  TIMx_SMCTRL.EXCEN β ҍ  1  TRGI ⌠ ETRF

̂TIMx_SMCTRL.SMSEL = 111  TIMx_SMCTRL.TSEL = 111̃  

9:8 EXTPS[1:0] №  ̂External trigger prescaler̃ 

Ḥ  ETRP ҹ TIMxCLK  1/4Ȃ ῀ ̆

ᶏץ № ᵞ ETRP Ȃ 

00̔ ῏ № ̕ 

01̔ ETRP  2̕ץ

10̔ ETRP  4̕ץ

11̔ ETRP  8Ȃץ

7 Reserved Ḡ ̆ Ḡ ᵝṿ 

6:4 SMSEL[2:0] ׆  ̂Slave mode selectioñ 

ԅ Ḥ ̆ Ḥ ̂TRGĨ ҍ Ҭ ῀ ῏̂ ῀ └

└ ̃ 

000̔ ῏ ׆  ï CNTEN=1̆ ↕ № ῤ ꜚȂ 

001̔ 1 ï TI2FP2 ̆ TI1FP1 ҉/Ҋ Ȃ 

010̔ 2 ï TI1FP1 ̆ TI2FP2 ҉/Ҋ Ȃ011̔ 3 

ï ѿҩḤ ῀ ̆ TI1FP1 TI2FP2 ҉/Ҋ Ȃ 

100̔ ᵝ  ï ῀ (TRGI) ҉ ̆ ∆ Ȃ 

101̔  ï ῀̂TRGĨ ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả ̂ᵖҌ ᵝ̃Ȃ ꜚ Ả Ȃ 

110̔  ï ῀TRGI ҉ ꜚ̂ᵖҌ ᵝ̃̆ ꜚ
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Ȃ 

111̔ 1 ï Ҭ ῀̂TRGĨ ҉ ꜚ Ȃ 

̔ TI1F_ED ҹ ῀̂TSEL=100̃ ̆Ҍ ᶏ Ȃ ҹ̆TI1F_ED

TI1F ₮ѿҩ ‖̆ ῀ Ȃ 

3 Reserved Ḡ ̆ Ḡ ᵝṿ 

2:0 TSEL[2:0]  ̂Trigger selectioñ  

3ᵝ ԍ ῀Ȃ 

000̔ ῤ 0̂ITR0̃ 100̔ TI1 ̂TI1F_ED̃  

001̔ ῤ 1̂ITR1̃ 101̔ ῀1̂TI1FP1̃  

010̔ ῤ 2̂ITR2̃ 110̔ ῀2̂TI2FP2̃  

011̔ ῤ 3̂ITR3̃ 111̔ ῀̂ETRF̃  

῏ITRx ̆ 9-3Ȃ 

̔ ֓ᵝ ⌠̂ SMSEL=000̃ ץ̆ ᾧ ֟ Ȃ 

10-3 TIMxῤ  

Slave timer ITR0 (TSEL = 000) ITR1 (TSEL = 001) ITR2 (TSEL = 010) ITR3 (TSEL = 011) 

TIM1  TIM5 TIM2 TIM3 TIM4 

TIM2  TIM1 NA TIM3 TIM4 

TIM3  TIM1 TIM2 TIM5 TIM4 

TIM4  TIM1 TIM2 TIM3 NA 

TIM5  TIM2 TIM3 TIM4 NA 

 

 DMA/Ҭ ᶏ ̂TIMx_DINTEN ̃

Ẓ ̔0x14  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved TDEN Reserved UDEN Reserved TIEN UIEN 

          rw  rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CC4DEN CC3DEN CC2DEN CC1DEN Reserved CC4IEN CC3IEN CC2IEN CC1IEN 

    rw rw rw rw     rw rw rw rw 

 

ᵝ    

31:22 Reserved Ḡ ̆ Ḡ ᵝṿ 

21 TDEN ᾛ DMA  ̂Trigger DMA request enablẽ 

0̔ DMA ̕ 

1̔ᾛ DMA Ȃ 

20 Reserved Ḡ ̆ Ḡ ᵝṿ 

file:///C:/Users/xiao.jixun/Desktop/3602_TIM章节（AD_GP_BS）.docx%23_bookmark266
file:///C:/Users/xiao.jixun/Desktop/3602_TIM章节（AD_GP_BS）.docx%23_bookmark266
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ᵝ    

19 UDEN ᾛ DMA  ̂Update DMA request enablẽ 

0̔ DMA ̕ 

1̔ᾛ DMA Ȃ 

18 Reserved Ḡ ̆ Ḡ ᵝṿ 

17 TIEN Ҭ ᶏ  ̂Trigger interrupt enablẽ   

0̔ Ҭ ̕ 

1̔ᶏ Ҭ Ȃ 

16 UIEN ᾛ Ҭ  ̂Update interrupt enablẽ  

0̔ Ҭ ̕ 

1̔ᾛ Ҭ Ȃ 

15:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 CC4DEN ᾛ / 4 DMA  ̂Capture/Compare 4 DMA request enablẽ 

0̔ / 4 DMA ̕ 

1̔ᾛ / 4 DMA Ȃ 

10 CC3DEN ᾛ / 3 DMA  ̂Capture/Compare 3 DMA request enablẽ 

0̔ / 3 DMA ̕ 

1̔ᾛ / 3 DMA Ȃ 

9 CC2DEN ᾛ / 2 DMA  ̂Capture/Compare 2 DMA request enablẽ 

0̔ / 2 DMA ̕ 

1̔ᾛ / 2 DMA Ȃ 

8 CC1DEN ᾛ / 1 DMA  ̂Capture/Compare 1 DMA request enablẽ  

0̔ / 1 DMA ̕ 

1̔ᾛ / 1 DMA Ȃ 

7:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 CC4IEN ᾛ / 4Ҭ  ̂Capture/Compare 4 interrupt enablẽ 

0̔ / 4Ҭ ̕ 

1̔ᾛ / 4Ҭ Ȃ 

2 CC3IEN ᾛ / 3Ҭ  ̂Capture/Compare 3 interrupt enablẽ 

0̔ / 3Ҭ ̕ 

1̔ᾛ / 3Ҭ Ȃ 

1 CC2IEN ᾛ / 2Ҭ  ̂Capture/Compare 2 interrupt enablẽ 

0̔ / 2Ҭ ̕ 

1̔ᾛ / 2Ҭ Ȃ 

0 CC1IEN ᾛ / 1Ҭ  ̂Capture/Compare 1 interrupt enablẽ 

0̔ / 1Ҭ ̕ 

1̔ᾛ / 1Ҭ Ȃ 
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 /  1̂ TIMx_CCMOD1 ̃

Ẓ ̔0x18  

ᵝṿ̔0x0000 0000 

ԍ ῀̂ ̃ ₮̂ ̃̆ CCxSELᵝ ӈȂ ῒ

ᵝ ᵬ ῀ ₮ ҊҌ ȂOCx ԅ ₮ Ҋ ⱳ ̆ICx ԅ ῀ Ҋ

ⱳ Ȃ ̆ ѿҩᵝ ₮ ῀ Ҋ ⱳ Ҍ Ȃ 

₮ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OC2MD[2:0] OC2CEN OC2FEN OC2PEN CC2SEL[1:0] OC1MD[2:0] OC1CEN OC1FEN OC1PEN CC1SEL[1:0] 

rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:13 OC2MD[2:0] ₮ 2  ̂Output Compare 2 modẽ 

12 OC2CEN ₮ 2 0ᶏ  ̂Output Compare 2 clear enablẽ 

11 OC2FEN ₮ 2 ᶏ  ̂Output Compare 2 fast enablẽ  

10 OC2PEN ₮ 2 ᶏ  ̂Output Compare 2 preload enablẽ 

9:8 CC2SEL[1:0] / 2 Ȃ̂Capture/Compare 2 selectioñ 

ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC2 ҹ ₮̕ 

01̔ CC2 ҹ ῀̆IC2 TI2҉̕ 

10̔ CC2 ҹ ῀̆IC2 TI1҉̕ 

11̔ CC2 ҹ ῀̆IC2 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC2SELֽ ῏ ̂TIMx_CCEN CC2EN=0̃ Ώ Ȃ 

7:5 OC1MD[2:0] ₮ 1  ̂Output Compare 1 modẽ 

֓ᵝ ԍ ₮ Ḥ  OC1REF̆ ‗ ԅ OC1  OC1N ṿ̆

̆  OC1  OC1N ‗ԍ TIMx_CCEN.CC1P  

TIMx_CCEN.CC1NP β Ȃ 

000̔ ‟ Ȃ TIMx_CCDAT1  TIMx_CNT ӊ  OC1REF 

Ḥ Ȃ 

001̔  1 ҹ Ȃ  TIMx_CCDAT1 = TIMx_CNT ̆

OC1REF Ḥ └ҹ Ȃ 

010̔  1 ҹ Ȃ  TIMx_CCDAT1 = TIMx_CNT ̆

OC1REF Ḥ └ҹᵞ Ȃ 

011̔ Ȃ  TIMx_CCDAT1 = TIMx_CNT ̆OC1REF Ḥ Ȃ 

100̔ └ Ȃ OC1REF Ḥ └ҹᵞ Ȃ 



                                                                www.nsingtech.com 

 262 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

ᵝ    

101̔ └ Ȃ OC1REF Ḥ └ҹ Ȃ 

110̔ PWM  1 - ҉ Ҋ̆  TIMx_CNT < TIMx_CCDAT1̆ ↕  

1  OC1REF Ḥ ҹ ̆ ↕ҹᵞ Ȃ Ҋ Ҋ̆  

TIMx_CNT > TIMx_CCDAT1̆ ↕  1  OC1REF Ḥ ҹᵞ ̆ ↕ҹ

Ȃ 

111̔ PWM  2 - ҉ Ҋ̆  TIMx_CNT < TIMx_CCDAT1̆ ↕  

1  OC1REF Ḥ ҹᵞ ̆ ↕ҹ Ȃ Ҋ Ҋ̆  

TIMx_CNT > TIMx_CCDAT1̆ ↕  1  OC1REF Ḥ ҹ ̆ ↕ҹᵞ

Ȃ 

 1̔  PWM  1  PWM  2 Ҭ̆OC1REF ֽ

₮ ‟׆ ℗ ⌠ PWM ᴪ Ȃ 

4 OC1CEN ₮ 1 ô0ôᶏ  ̂Output Compare 1 clear enablẽ 

0̔OC1REF Ҍ ETRF ῀ ̕ 

1̔ѿ ⌠ETRF ῀ ̆ OC1REF=0Ȃ 

3 OC1FEN ₮ 1 ᶏ  ̂Output Compare 1 fast enablẽ 

ᵝ ԍⱴ CC ₮ ῀Ԋᴆ Ȃ 

0̔ ҍCCDAT1 ṿ̆CC1 ᵬ̆ ᶏ Ȃ

῀ ѿҩ ̆ CC1 ₮ ҹ5ҩ Ȃ 

1̔ ῀⌠ ᵬ Ἕ ԅѿ Ȃ ̆OC1 ҹ

ҍ ῏Ȃ CC1 ₮ ҹ3ҩ

Ȃ 

OCxFEN PWM1 PWM2 ᵬ Ȃ 

2 OC1PEN ₮  1 ⱴ ᶏ ̂Output Compare 1 preload enablẽ 

0̔  TIMx_CCDAT1 ⱴ ⱳ Ȃ TIMx_CCDAT1

Ώ ᵬ̆Ώ῀ ṿ Ȃ 

1̔ᶏ  TIMx_CCDAT1 ⱴ ⱳ Ȃ ֽ ⱴ Ώ ᵬȂ 

Ԋᴆ ̆TIMx_CCDAT1 ṿ ⱴ ⌠ ҬȂ 

 1̔  TIMx_CTRL1.ONEPM = 1̂ ‖ Ҋ̃ ̆ ᶏ  PWM 

Ҍ ⱴ ̆ ↕ ῒז ҹȂ 

1:0 CC1SEL[1:0] / 1 Ȃ̂Capture/Compare 1 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC1 ҹ ₮̕ 

01̔ CC1 ҹ ῀̆IC1 TI1҉̕ 

10̔ CC1 ҹ ῀̆IC1 TI2҉̕ 

11̔ CC1 ҹ ῀̆IC1 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC1SELֽ ῏ ̂TIMx_CCEN CC1EN=0̃ Ώ Ȃ 
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῀ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IC2F[3:0] IC2PSC[1:0] CC2SEL[1:0] IC1F[3:0] IC1PSC[1:0] CC1SEL[1:0] 

rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:12 IC2F[3:0] ῀ 2  ̂Input capture 2 filter̃  

11:10 IC2PSC[1:0] ῀/ 2 №  ̂Input capture 2 prescaler̃ 

9:8 CC2SEL[1:0] / 2  ̂Capture/Compare 2 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC2 ҹ ₮̕ 

01̔ CC2 ҹ ῀̆IC2 TI2҉̕ 

10̔ CC2 ҹ ῀̆IC2 TI1҉̕ 

11̔ CC2 ҹ ῀̆IC2 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC2SELֽ ῏ ̂TIMx_CCEN CC2EN=0̃ Ώ Ȃ 

7:4 IC1F[3:0] ῀ 1  ̂Input capture 1 filter̃  

₃ᵝ ӈԅTI1 ῀ Ȃ ѿҩԊᴆ ̆

⌠NҩԊᴆ ᴪ֟ ѿҩ ₮ ̔ 

0000̔ fDTSץ̆  1000̔ fSAMPLING=fDTS/8̆N=6 

0001̔ fSAMPLING=fCK_INT̆N=2 1001̔ fSAMPLING=fDTS/8̆N=8 

0010̔ fSAMPLING=fCK_INT̆N=4 1010̔ fSAMPLING=fDTS/16̆ N=5 

0011̔ fSAMPLING=fCK_INT̆N=8 1011̔ fSAMPLING=fDTS/16̆ N=6 

0100̔ fSAMPLING=fDTS/2̆N=6 1100̔ fSAMPLING=fDTS/16̆ N=8 

0101̔ fSAMPLING=fDTS/2̆N=8 1101̔ fSAMPLING=fDTS/32̆ N=5 

0110̔ fSAMPLING=fDTS/4̆N=6 1110̔ fSAMPLING=fDTS/32̆ N=6 

0111̔ fSAMPLING=fDTS/4̆N=8 1111̔ fSAMPLING=fDTS/32̆ N=8 

3:2 IC1PSC[1:0] ῀/ 1 №  ̂Input capture 1 prescaler̃ 

2ᵝ ӈԅCC1 ῀̂IC1̃ № Ȃ 

ѿ TIMx_CCEN.CC1EN=0̆ ↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ ̕ 

01̔ 2ҩԊᴆ ѿ ̕ 

10̔ 4ҩԊᴆ ѿ ̕ 

11̔ 8ҩԊᴆ ѿ Ȃ 
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1:0 CC1SEL[1:0] / 1  ̂Capture/Compare 1 Selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC1 ҹ ₮̕ 

01̔ CC1 ҹ ῀̆IC1 TI1҉̕ 

10̔ CC1 ҹ ῀̆IC1 TI2҉̕ 

11̔ CC1 ҹ ῀̆IC1 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC1SELֽ ῏ ̂TIMx_CCEN CC1EN=0̃ Ώ Ȃ 

 /  2̂ TIMx_CCMOD2 ̃

Ẓ ̔0x1C  

ᵝṿ̔0x0000 0000 

CCMOD1҉ץ  

₮ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OC4MD[2:0] OC4CEN OC4FEN OC4PEN CC4SEL[1:0] OC3MD[2:0] OC3CEN OC3FEN OC3PEN CC3SEL[1:0] 

rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:13 OC4MD[2:0] ₮ 4  ̂Output compare 4 modẽ 

12 OC4CEN ₮ 4 0ᶏ  ̂Output compare 4 clear enablẽ 

11 OC4FEN ₮ 4 ᶏ  ̂Output compare 4 fast enablẽ 

10 OC4PEN ₮ 4 ᶏ  ̂Output compare 4 preload enablẽ 

9:8 CC4SEL[1:0] / 4  ̂Capture/Compare 4 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔ CC4 ҹ ₮̕ 

01̔ CC4 ҹ ῀̆IC4 TI4҉̕ 

10̔ CC4 ҹ ῀̆IC4 TI3҉̕ 

11̔ CC4 ҹ ῀̆IC4 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC4SELֽ ῏ ̂TIMx_CCEN CC4EN=0̃ Ώ Ȃ 

7:5 OC3MD[2:0] ₮ 3  ̂Output compare 3 modẽ 

4 OC3CEN ₮ 3 0ᶏ  ̂Output compare 3 clear enablẽ 

3 OC3FEN ₮ 3 ᶏ  ̂Output compare 3 fast enablẽ 

2 OC3PEN ₮ 3 ᶏ  ̂Output compare 3 preload enablẽ 

1:0 CC3SEL[1:0] / 3  ̂Capture/Compare 3 selectioñ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

00̔ CC3 ҹ ₮̕ 

01̔ CC3 ҹ ῀̆IC3 TI3҉̕ 

10̔ CC3 ҹ ῀̆IC3 TI4҉̕ 

11̔ CC3 ҹ ῀̆IC3 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMx_SMCTRL TSELβ ̃Ȃ 

̔CC3SELֽ ῏ ̂TIMx_CCEN CC3EN=0̃ Ώ Ȃ 

 

῀ ̔ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IC4F[3:0] IC4PSC[1:0] CC4SEL[1:0] IC3F[3:0] IC3PSC[1:0] CC3SEL[1:0] 

rw rw rw rw rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:12 IC4F[3:0] ῀ 4  (Input capture 4 filter) 

11:10 IC4PSC[1:0] ῀/ 4 №  (Input capture 4 prescaler) 

9:8 CC4SEL[1:0] / 4  (Capture/Compare 4 selection) 

2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔ 

00̔ CC4 ҹ ₮̕ 

01̔ CC4 ҹ ῀̆IC4 TI4҉̕ 

10̔ CC4 ҹ ῀̆IC4 TI3҉̕ 

11̔ CC4 ҹ ῀̆IC4 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ (

TIMx_SMCTRL TSELβ )Ȃ 

̔CC4SELֽ ῏ (TIMx_CCEN CC4EN=0) Ώ Ȃ 

7:4 IC3F[3:0] ῀ 3  (Input capture 3 filter) 

3:2 IC3PSC[1:0] ῀/ 3 №  (Input capture 3 prescaler) 

1:0 CC3SEL[1:0] / 3  (Capture/compare 3 selection) 

2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔ 

00̔ CC3 ҹ ₮̕ 

01̔ CC3 ҹ ῀̆IC3 TI3҉̕ 

10̔ CC3 ҹ ῀̆IC3 TI4҉̕ 

11̔ CC3 ҹ ῀̆IC3 TRC҉Ȃ ֽ ᵬ ῤ ῀ Ҭ (

TIMx_SMCTRL TSELβ )Ȃ 

̔CC3SELֽ ῏ (TIMx_CCEN CC3EN=0) Ώ Ȃ 



                                                                www.nsingtech.com 

 266 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

 / ᶏ ̂TIMx_CCEN ̃

Ẓ ̔0x24  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CC4P CC4EN Reserved CC3P CC3EN Reserved CC2P CC2EN Reserved CC1P CC1EN Reserved 

rw rw   rw rw   rw rw   rw rw   

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15 CC4P / 4 ₮  ̂Capture/Compare 4 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

14 CC4EN / 4 ₮ᶏ  ̂Capture/Compare 4 output enablẽ 

TIMx_CCEN.CC1EN Ȃ 

13:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 CC3P / 3 ₮  ̂Capture/Compare 3 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

10 CC3EN / 3 ₮ᶏ  ̂Capture/Compare 3 output enablẽ 

TIMx_CCEN.CC1E Ȃ 

9:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7 CC2P / 2 ₮  ̂Capture/Compare 2 output polaritỹ 

TIMx_CCEN.CC1P Ȃ 

6 CC2EN / 2 ₮ᶏ  ̂Capture/Compare 2 output enablẽ 

TIMx_CCEN.CC1EN Ȃ 

5:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 CC1P / 1 ₮  ̂Capture/Compare 1 output polaritỹ  

CC1 ҹ ₮ ̔ 

0̔OC1  

1̔OC1 ᵞ  

CC1 ҹ ῀ ̔ 

̆ ᵝ ԍ ᶏ IC1 IC1 Ḥ ᵬҹ Ḥ Ḥ Ȃ 

0̔ ̔  IC1 ֟ ҉ ꜚᵬȂ ᵬ ̆IC1 Ȃ 

1̔ ̔  IC1 ֟ Ҋ ꜚᵬȂ ᵬ ̆IC1 Ȃ 

2 CC1EN / 1 ₮ᶏ  ̂Capture/Compare 1 output enablẽ 

CC1 ҹ ₮̔ 

0̔ ῏ ̇ OC1 ₮̆ OC1 ₮ ᶭ ԍMOENȁOSSIȁOSSRȁOI1ȁ

OI1N CC1NENβ ṿȂ 

1̔ ̇ OC1Ḥ ₮⌠ ₮ ̆ῒ ₮ ᶭ ԍMOENȁOSSIȁOSSRȁ

OI1ȁOI1N CC1NENβ ṿȂ 

CC1 ҹ ῀̔ 
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ᵝ    

ᵝ‗ ԅ ṿ ῀TIMx_CCDAT1 Ȃ 

0̔ ̕ 

1̔ ᶏ Ȃ 

1:0 Reserved Ḡ ̆ Ḡ ᵝṿ 

10-4 ‰OCx ₮ └ᵝ 

CCxEN  OCx output status 

0 Disable output (OCx=0) 

1 OCx = OCxREF + polarity 

 

̔ ⌠ ‰ OCx  I/O ‗ԍ OCx ץ  GPIO  AFIO Ȃ 

 

 /  1̂ TIMx_CCDAT1 ̃

Ẓ ̔0x28  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT1[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT1[15:0] / 1 ṿ̂Capture/Compare 1 valuẽ 

Â CC1 ҹ ₮̔ 

CCDAT1 ҍ  TIMx_CNT ṿ̆  OC1 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD1.OC1PEN ᵝҬ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC1 ҹ ῀̔ 

CCDAT1 ѿҩ ῀  1 Ԋᴆ (IC1) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT1  CCDDAT1 Ȃ 

ҹ ₮ ̆  CCDAT1  CCDDAT1 Ώ Ȃ 

 /  2̂ TIMx_CCDAT2 ̃

Ẓ ̔0x2C  

ᵝṿ̔0x0000 0000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT2[15:0] 

rw 

 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT2[15:0] / 2 ṿ̂Capture/Compare 2 valuẽ 

Â CC2 ҹ ₮̔ 

CCDAT2 ҍ  TIMx_CNT ṿ̆  OC2 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD1.OC2PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC2 ҹ ῀̔ 

CCDAT2 ѿҩ ῀  2 Ԋᴆ (IC2) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT2  CCDDAT2 Ȃ 

ҹ ₮ ̆  CCDAT2  CCDDAT2 Ώ Ȃ 

 /  3̂ TIMx_CCDAT3 ̃

Ẓ ̔0x30  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT3[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT3[15:0] / 3 ṿ̂Capture/Compare 3 valuẽ 

Â CC3 ҹ ₮̔ 

CCDAT3 ҍ  TIMx_CNT ṿ̆  OC3 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD2.OC3PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC3 ҹ ῀̔ 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

CCDAT3 ѿҩ ῀  3 Ԋᴆ (IC3) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT3  CCDDAT3 Ȃ 

ҹ ₮ ̆  CCDAT3  CCDDAT3 Ώ Ȃ 

 /  4̂ TIMx_CCDAT4 ̃

Ẓ ̔0x34  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCDAT4[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CCDAT4[15:0] / 4 ṿ̂Capture/Compare 4 valuẽ 

Â CC4 ҹ ₮̔ 

CCDAT4 ҍ  TIMx_CNT ṿ̆  OC4 ₮҉ ₮Ḥ Ȃ 

 TIMx_CCMOD2.OC4PEN β Ҭ ⱴ ⱳ ̆↕Ώ῀ ṿᴪ ᴰ ⌠

Ȃ ↕ֽ̆ Ԋᴆ ̆ ⱴ ṿ ᴪᴰ ⌠ ꜚ Ȃ 

Â CC4 ҹ ῀̔ 

CCDAT4 ѿҩ ῀  4 Ԋᴆ (IC4) ᴰ ṿȂ 

ҹ ῀ ̆  CCDAT4  CCDDAT4 Ȃ 

ҹ ₮ ̆  CCDAT4  CCDDAT4 Ώ Ȃ 

 № ̂TIMx_PSC ̃

Ẓ ̔0x40  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PSC[15:0] 

rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ ̂Prescaler valuẽ  

 fCK_CNT = fCK_PSC/ (PSC [15:0] +1)Ȃ 

Ԋᴆ ̆PSC ṿ ᴪⱴ ⌠ № ҬȂ 

 ꜚ ̂TIMx_AR ̃

Ẓ :0x44  

ᵝṿ: 0x0000 FFFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AR[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 AR[15:0] ꜚ ṿ ̂Auto-reload valuẽ  

AR ԅ ῀ ꜚ ṿȂ 9.3.1 ̔ ῏AR

ꜚᵬȂ 

ꜚ ṿҹ ̆ Ҍ ᵬȂ 

  ̂TIMx_CNT ̃

Ẓ ̔0x48  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CNT[15:0] ṿ ̂Counter valuẽ  
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 1 ̂TIMx_C1FILT ̃

Ẓ ̔0x64 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved THRESH Reserved WSIZE FILTEN 

  rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved PSC 

        rw 

 

ᵝ    

31:30 Reserved Ḡ ̆ Ḡ ᵝṿ 

29:24 THRESH[5:0] ṿ (Threshold)̆  63̔  

ṿȂ ῤ̆ ԍ ԍ ṿ̆↕Ҋѿҩ

ҹ Ȃ ↕ ԍ ᵞȂ ῤ 1  0 ԍ

ṿ̆↕ ₮Ḡ Ҍ Ȃ ṿ ҹ ԍ ԍ Window ṿ ѿ Ȃ 

ṿ ҹ̔ 

ṿ̔ ┬ ҉ ̂ № ̃  1 ҩ № ̆ ғ

ԍ ѿ Ȃ 

ᶛ ̆ ┬ ҹ 3.2*̂ № ̃̆↕ ṿ ҹ Ɔ3.2Ƈ= 4 + 1 =5 

ṿ̔ Ḥ ṿ̂ № ῤ̃̆ ԍ Ȃ 

ᶛ ̆ Ḥ ҹ 3.2*̂ № ̃̆↕ ṿ ҹҊ  (3.2) = 3Ȃ 

23 Reserved Ḡ ̆ Ḡ ᵝṿ 

22:17 WSIZE[5:0] ṿ̂Window sizẽ ̆  63̔  

‗ ԅ Ҋѿҩ ≢ ṿȂ ῤ  FIFO ҹ 64 ᵝ̆

ҹ 63̆ ҹ 63Ȃ 

16 FILTEN ᶏ ̂Filter enablẽ ̔ 

0:  

1: ᶏ  

15:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:0 PSC[15:0] ԍ № ṿ̂Prescaler̃ ̔ 

ԍ ̆  128№ ̂8 ᵝ̃Ȃ 

№ ⌠ Ȃ ‗ ңҩ ӊ Ȃ  

ṿ ᴪ Ȃ 

 2 ̂TIMx_C2FILT ̃

Ẓ ̔0x68 

ᵝṿ̔0x0000 0000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved THRESH Reserved WSIZE FILTEN 

  rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved PSC 

        rw 

 

ᵝ    

31:30 Reserved Ḡ ̆ Ḡ ᵝṿ 

29:24 THRESH[5:0] ṿ (Threshold)̆  63̔  

ṿȂ ῤ̆ ԍ ԍ ṿ̆↕Ҋѿҩ

ҹ Ȃ ↕ ԍ ᵞȂ ῤ 1  0 ԍ

ṿ̆↕ ₮Ḡ Ҍ Ȃ ṿ ҹ ԍ ԍ Window ṿ ѿ Ȃ 

ṿ ҹ̔ 

ṿ̔ ┬ ҉ ̂ № ̃  1 ҩ № ̆ ғ

ԍ ѿ Ȃ 

ᶛ ̆ ┬ ҹ 3.2*̂ № ̃̆↕ ṿ ҹ Ɔ3.2Ƈ= 4 + 1 =5 

ṿ̔ Ḥ ṿ̂ № ῤ̃̆ ԍ Ȃ 

ᶛ ̆ Ḥ ҹ 3.2*̂ № ̃̆↕ ṿ ҹҊ  (3.2) = 3Ȃ 

23 Reserved Ḡ ̆ Ḡ ᵝṿ 

22:17 WSIZE[5:0] ṿ̂Window sizẽ ̆  63̔  

‗ ԅ Ҋѿҩ ≢ ṿȂ ῤ  FIFO ҹ 64 ᵝ̆

ҹ 63̆ ҹ 63Ȃ 

16 FILTEN ᶏ ̂Filter enablẽ ̔ 

0:  

1: ᶏ  

15:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:0 PSC[15:0] ԍ № ṿ̂Prescaler̃ ̔ 

ԍ ̆  128№ ̂8 ᵝ̃Ȃ 

№ ⌠ Ȃ ‗ ңҩ ӊ Ȃ  

ṿ ᴪ Ȃ 

 3 ̂TIMx_C3FILT ̃

Ẓ ̔0x6C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved THRESH Reserved WSIZE FILTEN 

  rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Reserved PSC 

        rw 

 

ᵝ    

31:30 Reserved Ḡ ̆ Ḡ ᵝṿ 

29:24 THRESH[5:0] ṿ (Threshold)̆  63̔  

ṿȂ ῤ̆ ԍ ԍ ṿ̆↕Ҋѿҩ

ҹ Ȃ ↕ ԍ ᵞȂ ῤ 1  0 ԍ

ṿ̆↕ ₮Ḡ Ҍ Ȃ ṿ ҹ ԍ ԍ Window ṿ ѿ Ȃ 

ṿ ҹ̔ 

ṿ̔ ┬ ҉ ̂ № ̃  1 ҩ № ̆ ғ

ԍ ѿ Ȃ 

ᶛ ̆ ┬ ҹ 3.2*̂ № ̃̆↕ ṿ ҹ Ɔ3.2Ƈ= 4 + 1 =5 

ṿ̔ Ḥ ṿ̂ № ῤ̃̆ ԍ Ȃ 

ᶛ ̆ Ḥ ҹ 3.2*̂ № ̃̆↕ ṿ ҹҊ  (3.2) = 3Ȃ 

23 Reserved Ḡ ̆ Ḡ ᵝṿ 

22:17 WSIZE[5:0] ṿ̂Window sizẽ ̆  63̔  

‗ ԅ Ҋѿҩ ≢ ṿȂ ῤ  FIFO ҹ 64 ᵝ̆

ҹ 63̆ ҹ 63Ȃ 

16 FILTEN ᶏ ̂Filter enablẽ ̔ 

0:  

1: ᶏ  

15:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:0 PSC[15:0] ԍ № ṿ̂Prescaler̃ ̔ 

ԍ ̆  128№ ̂8 ᵝ̃Ȃ 

№ ⌠ Ȃ ‗ ңҩ ӊ Ȃ  

ṿ ᴪ Ȃ 

 4 ̂TIMx_C4FILT ̃

Ẓ ̔0x70 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved THRESH Reserved WSIZE FILTEN 

  rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved PSC 

        rw 

 

ᵝ    
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31:30 Reserved Ḡ ̆ Ḡ ᵝṿ 

29:24 THRESH[5:0] ṿ (Threshold)̆  63̔  

ṿȂ ῤ̆ ԍ ԍ ṿ̆↕Ҋѿҩ

ҹ Ȃ ↕ ԍ ᵞȂ ῤ 1  0 ԍ

ṿ̆↕ ₮Ḡ Ҍ Ȃ ṿ ҹ ԍ ԍ Window ṿ ѿ Ȃ 

ṿ ҹ̔ 

ṿ̔ ┬ ҉ ̂ № ̃  1 ҩ № ̆ ғ

ԍ ѿ Ȃ 

ᶛ ̆ ┬ ҹ 3.2*̂ № ̃̆↕ ṿ ҹ Ɔ3.2Ƈ= 4 + 1 =5 

ṿ̔ Ḥ ṿ̂ № ῤ̃̆ ԍ Ȃ 

ᶛ ̆ Ḥ ҹ 3.2*̂ № ̃̆↕ ṿ ҹҊ  (3.2) = 3Ȃ 

23 Reserved Ḡ ̆ Ḡ ᵝṿ 

22:17 WSIZE[5:0] ṿ̂Window sizẽ ̆  63̔  

‗ ԅ Ҋѿҩ ≢ ṿȂ ῤ  FIFO ҹ 64 ᵝ̆

ҹ 63̆ ҹ 63Ȃ 

16 FILTEN ᶏ ̂Filter enablẽ ̔ 

0:  

1: ᶏ  

15:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:0 PSC[15:0] ԍ № ṿ̂Prescaler̃ ̔ 

ԍ ̆  128№ ̂8 ᵝ̃Ȃ 

№ ⌠ Ȃ ‗ ңҩ ӊ Ȃ  

ṿ ᴪ Ȃ 

 ῀ ₮ ̂TIMx_FILTÕ 

Ẓ ̔0x74 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved C4FILTO C3FILTO C2FILTO C1FILTO 

            r r r r 

 

ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 C4FILTO 4 ₮  

0̔ ₮ᵞ ̕ 

1̔ ₮ ̕  
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2 C3FILTO 3 ₮  

0̔ ₮ᵞ ̕ 

1̔ ₮ ̕ 

1 C2FILTO 2 ₮  

0̔ ₮ᵞ ̕ 

1̔ ₮ ̕ 

0 C1FILTO 1 ₮  

0̔ ₮ᵞ ̕ 

1̔ ₮ ̕ 

 ῀ ̂TIMx_INSEL̃ 

Ẓ ̔0x78 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved C4SEL Reserved C3SEL Reserved C2SEL Reserved C1SEL 

   rw    rw    rw    rw 

 

ᵝ    

31:13 Reserved Ḡ ̆ Ḡ ᵝṿ 

12 C4SEL ῀ 4 ῀Ḥ  

0̔ IOM Ḥ  

1̔ COMP Ḥ  

̔TIM2/TIM3/TIM4/TIM5  

11:9 Reserved Ḡ ̆ Ḡ ᵝṿ 

8 C3SEL ῀ 3 ῀Ḥ  

0̔ IOM Ḥ  

1̔ COMP Ḥ  

̔TIM2/TIM3/TIM4/TIM5  

7:5 Reserved Ḡ ̆ Ḡ ᵝṿ 

4 C2SEL ῀ 2 ῀Ḥ  

0̔ IOM Ḥ  

1̔ COMP Ḥ  

̔TIM2/TIM3/TIM4/TIM5  

3:1 Reserved Ḡ ̆ Ḡ ᵝṿ 

0 C1SEL ῀ 1 ῀Ḥ  

0̔ IOM Ḥ  

1̔ COMP Ḥ  

̔TIM2/TIM3/TIM4/TIM5  
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 DMA └ ̂TIMx_DCTRL̃ 

Ẓ ̔0x94 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved DBADDR[4:0] Reserved DBLEN[4:0] 

   rw    rw 

 

ᵝ    

31:13 Reserved Ḡ ̆ Ḡ ᵝṿ 

12:8 DBADDR[4:0] DMA  ̂DMA base address̃  

ᵝ ӈ DMA  TIMx_DADDR ѿҩ Ȃ 

ѿ  TIMx_DADDR ̆ ᵝ ↨↨ Ȃ ԋ

TIMx_DADDR̆ᴪ ⌠ñDMA Base Address + 4ò 

00000̔ TIMx_CTRL1̆ 

00001̔ TIMx_CTRL2̆ 

00010̔ TIMx_SMCTRL̆ 

...... 

10001̔ TIMx_BKDT 

10010̔ TIMx_DCTRL 

7:5 Reserved Ḡ ̆ Ḡ ᵝṿ 

4:0 DBLEN[4:0] DMA ᴰ  ̂DMA burst length̃  

ᵝ ӈ DMA ̂Ώ῀/ ̃TIMx_DADDR Ȃ 

00000̔ 1 ᴰ  

00001̔ 2 ᴰ  

00010̔ 3 ᴰ  

é 

10001̔ 18 ᴰ  
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 DMA ̂TIMx_DADDR ̃

Ẓ ̔0x98  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BURST[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 BURST[15:0] DMA ‖ Ȃ 

№ Ώ ᵬ ̆ ᵝԍ ̂DMA base address + DMA burst 

length × 4̃ Ȃ 

DMA base address = The address of TIM_CTRL1 + TIMx_DCTRL. DBADDR * 4̕  

DMA burst len = TIMx_DCTRL.DBLEN + 1. 

ᶛ ̔ 

 TIMx_DCTRL.DBLEN = 0x3̂ 4 ᴰ ̃̆TIMx_DCTRL.DBADDR = 0xD 

(TIMx_CCDAT1)̆ DMA  = ̆DMA Ữ  = SRAM Ҭ ‖

̆DMA  = TIMx_DADDR Ȃ 

Ԋᴆ ̆TIMx  DMA ̆ ᴰ  4 Ȃ 

ѿ ̆  TIMx_DADDR  DMA ⌠  TIMx_CCDAT1 

̕ 

ԋ ̆  TIMx_DADDR  DMA ⌠  TIMx_CCDAT2 

̕ 

éé 

̆  TIMx_DADDR  DMA ⌠  TIMx_CCDAT4 

̕ 
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11  (TIM6)  

 ׃ 

TIM6 ѿҩ16β ꜚ Ȃ 

 Һ  

Â 16β ꜚ ҉ Ȃ 

Â 16β № Ȃ̂№ ҹ1⌠65536ӊ ᴋ ṿ̃ 

Â ֟ Ҭ /DMAԊᴆ Ҋ̔ 

É Ԋᴆ 

Â STOP ̔ ҹLSĬ Ҭ ̂ ⌠EXTI 20̃ STOP  

11-1 TIMx ̂x = 6̃ 

 

 The event      Interrupt and DMA 

  

 ᾝ 

ᾝҺ ̔ № ȁ ȁ ꜚ Ȃ ᾝ ᵬ ̆ ᴆ ץ Ώ

̂TIMx_PSCȁTIMx_CNTTIMx_AR̃Ȃ 

̔ ҹLSĬ TIMx_CNTҌ Ώ῀Ȃ 

ꜚ ⱴ ᶏ ᵝ(TIMx_CTRL1.ARPEN)̆ ⱴ ṿᴪ Ԋᴆ

UEV ᴰ ⌠ ȂTIMx_CTRL1.UPDIS=0̆ ⌠҉ ᴆ ᴆ

TIMx_EVTGEN.UDGNᵝ̆ ԊᴆȂֽ TIMx_CTRL1.CNTENᵝ ᵝ ̆ CK_CNT

Ȃ TIMx_CTRL1.CNTENᵝ ᵝ ѿҩ Ȃ 

Trigger controller

Controller

PSC

prescalerCK_PSC

Reset, enable, count

 counter(up-counting)
CK_CNT

auto-reload register

UDIT

Internal clock(CK_INT)
TIMxCLK 

from RCC

Update event

Stop, clear or up

Update event
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 №  

TIMx_PSC ѿҩ16β ̆ ԍ 65536ӊ⌠1ץ ᴋᵥ Ȃ

ץ ‖ ꜚ Ȃֽ Ҋѿ Ԋᴆ № ṿȂ 

11-2 № № 4⌠1׆  

 

  

 ҉  

҉ Ҋ̆ ᴪ0׆ ⌠ TIMx_ARṿ̆ ᵝҹ0Ȃ ֟ ₮ԊᴆȂ 

ԅTIMx_CTRL1.UPRSᵝ̂ ̃ TIMx_EVTGEN.UDGNᵝ ↕̆ᴪ Ԋᴆ(UEV)̆

ғҌᴪ ᴆ TIMx_STS.UDITFȂ ̆Ҍᴪ֟ Ҭ DMA Ȃ ԍ

ᵖҌ ֟ Ҭ Ȃ 

‗ԍTIMx_CTRL1.UPRS̆ Ԋᴆ T̆IMx_STS.UDITF̆ ̔ 

 ̧  TIMx_CTRL1.ARPEN =1̆ᶏ ⱴ ṿ(TIMx_AR)ꜚ Ȃ 

 ̧ № ⱴ ⱴ ṿ(TIMx_PSC)Ȃ 

ҹ ᾧ ṿΏ῀ ⱴ ̆ ץ TIMx_CTRL1.UPDIS=1

Ȃ 

Ԋᴆ ̆ ׅ ̆ № Ӟ ҹ 0̂ ᵖ № ṿ Ḡ Ҍ ̃Ȃ 

Ҋ ԅ ҉ ҊҌ ҹ ѿ֓ ᶛȂ 

CK_PSC

CNTEN

Timer Clock = CK_CNT

Counter register

Update event̂ UEṼ

Prescaler controller register

Write a new value in TIMx_PSC

Prescaler buffer

Prescaler counter 1 2 3 0 1 30

8887 89 8A 8B 8C 00 01

0 3

0 3

0 2



                                                                www.nsingtech.com 

 281 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

11-3 ҉ ̆ῤ №  = 2/N 

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Counter overflow

Update interrupt flag(UDITF)

0034 0035

Update event(UEV)

0036 0000 0001 0002 0003

CK_PSC

Timer clock = CK_CNT

Counter register

Counter overflow

1F

Update event(UEV)

20 00

Update interrupt flag(UDITF)

Internal clock 

divided by N

Internal clock 

divided by 2
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11-4 ARPEN=0/1҉ ȁ Ԋᴆ  

 

CK_PSC

CNTEN

Timer clock = CK_CNT

Counter register

Update event̂ UEṼ

Update interrupt flag(UDITF)

Write a new value in TIMx_AR

3231 33 34 35 36 00 01 02 03

FF 36

04 05 06 07

Counter overflow

Auto-reload preload register

Auto-reload preload register

Write a new value in TIMx_AR

F5 36

Auto-reload shadow register F5 36

ARPEN = 0

ARPEN = 1

Change AR value

Counter register

Update event̂ UEṼ

F1F0 F2 F3 F4 F5 00 01 02 03 04 05 06 07

Counter overflow

Update interrupt flag(UDITF)

CK_PSC

CNTEN

Timer clock = CK_CNT
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Â ῤ ̔CK_INT 

 ῤ  (CK_INT) 

╠ TIMx_CTRL1.CNTENᵝ ᴆΏҹ'1'̆ № ῤ CK_INTʟȂ 

11-5 Ҋ └ ̆ῤ № ҹ1 

 

  

└ ԍ ̂Cortex-M0ῤ Ả ̃ ̆ DBG_CTRL.TIM6STPᵝ ̆TIM6

ץ ᵬ Ả Ȃ ῏ Ḥ ̆ 3.4.9Ȃ 

 TIM6  

῏ Ҭᶏ Ώ̆ 1.1 

֓ ᵬҹץ ̂16 β̃ ѿҩ ̂32 β̃ ᵬȂ 

  

11-1  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

TIMx_CTRL1 

Reserved A
R

P
E

N
 

O
N

E
P

M
 

R
e
s
e
rv

e
d 

U
P

D
IS

 

U
P

R
S 

Reserved C
N

T
E

N
 

Reset Value 0 0 0 0 0 

004h TIMx_CTRL2 Reserved MMSEL[3:0] Reserved 

Counter clock = CK_CNT=CK_PSC

Internal clock

CEN=CNTEN

Counter register

CNT_INIT

6261 63 64 65 66 00 01 02 03 04 05 06 07

UDGN
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Reset Value 0 0 0 0 

008h 

TIMx_STS 

Reserved U
D

IT
F

 

Reserved 

Reset Value 0 

00Ch 

TIMx_EVTGEN 

Reserved U
D

G
N

 

Reserved 

Reset Value 0 

014h 

TIMx_DINTEN 

Reserved U
D

E
N

 

R
e
s
e
rv

e
d 

U
IE

N
 

Reserved 

Reset Value 0 0 

040h 

TIMx_PSC 

Reserved 

PSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

044h 

TIMx_AR 

Reserved 

AR[15:0] 

Reset Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

048h 

TIMx_CNT 

Reserved 

CNT[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 └  1 (TIMx_CTRL1) 

Ẓ : 0x00 

ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

               

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ARPEN ONEPM Reserved UPDIS UPRS Reserved CNTEN 

      rw rw  rw rw   rw 

 

ᵝ    

31:10 Reserved Ḡ ̆ Ḡ ᵝṿ 

9 ARPEN 

ꜚ ᾛ ᵝ ̂Auto-reload preload enablẽ 

0̔TIMx_AR  

1̔TIMx_AR ᶏ  

8 ONEPM 

‖ ̂One pulse modẽ  

0̔ ‖ ̆ Ԋᴆ Ҍ Ȃ 

1̔ᶏ ‖ ̆ Ҋѿ Ԋᴆ Ả ̂

TIMx_CTRL1.CNTEN ᵝ̃Ȃ 

7:6 Reserved Ḡ ̆ Ḡ ᵝṿ 

5 UPDIS 

̂Update disablẽ  

ᵝ ԍ / ᴆ Ԋᴆ (UEV) ԊᴆȂ 

0̔ UEVȂ Ҋץ ᴆӊѿ̆ UEV̔ 

ï ₮ 

ï TIMx_EVTGEN.UDGN ᵝ  
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ᶏ ⱴ ṿ Ȃ 

1̔UEV ȂҌ Ԋᴆ̆ ̂ARȁPSC̃ Ḡ ῒṿȂ ԅ

TIMx_EVTGEN.UDGNβ ̆↕ ∆ № Ȃ 

4 UPRS 

̂Update request sourcẽ 

ᵝ ԍ ᴆ  UEV Ԋᴆ Ȃ 

0̔ Ҭ  DMA ᶏ ҊᴋᵥԊᴆץ̆ ᴪ֟ Ҭ  DMA 

̔ 

ï ₮ 

ï TIMx_EVTGEN.UDGN ᵝ  

1̔ Ҭ  DMA ᶏ ̆ ₮ᴪ֟ Ҭ  DMA  

3:1 Reserved Ḡ ̆ Ḡ ᵝṿ 

0 CNTEN 

ᶏ  ̂Counter enablẽ  

0̔ ̕ 

1̔ᶏ Ȃ 

 └  2̂ TIMx_CTRL2̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MMSEL[3:0] Reserved 

rw             

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:12 MMSEL[3:0] Һ  

 4 ᵝ ԍ Һ Ҋ ׆⌠ Ḥ ̂TRGÕ Ȃ Ҋ̔ 

X000̔ ᵝ -  TIMx_EVTGEN.UDGN ᵝ ׆ └ ֟ ᵝ ̆ ₮  

TRGO ‖Ȃ ѿ ’Ҋ̆TRGO ҉ Ḥ ҍ ᵝ Ȃ 

X001̔ ᶏ  - TIMx_CTRL1.CNTEN ᵝ ᵬ ₮ (TRGO)Ȃ ꜚ ҩ

ѿ ῤ ׆ Ȃ 

 TIMx_CTRL1.CNTEN ᵝ ᵝ Ҋ ῀ҹ ̆ ᶏ Ḥ

ᵝȂ 

ᶏ Ḥ ῀ └ ̆TRGO ҉ ѿҩ ̆ ԅҺ/׆

̂  TIMx_SMCTRL.MSMD ᵝ ̃Ȃ 

X010̔  - Ԋᴆᵬҹ ₮ (TRGO)Ȃᶛ ̆Һ ᵬ׆

№ Ȃ 

11:0 Reserved Ḡ ̆ Ḡ ᵝṿ 
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  (TIMx_STS) 

Ẓ : 0x08 

ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved UDITF 

               rc_w0 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

                

 

ᵝ    

31:17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 UDITF Ҭ ̂Update interrupt flag̃  

Ҋץ ᴆҊ Ԋᴆ ̆ ᵝ ᴆ ̔ 

ï  TIMx_CTRL1.UPDIS = 0 ғ ṿ ₮ Ȃ 

ï  TIMx_CTRL1.UPRS = 0 ̆TIMx_CTRL1.UPDIS = 0̆ ᴆ  

TIMx_EVTGEN.UDGN ᵝץ ∆  CNTȂ 

ᵝ ᴆ Ȃ 

0̔ Ԋᴆ 

1̔ Ҭ  

15:0 Reserved Ḡ ̆ Ḡ ᵝṿ 

 Ԋᴆ֟  (TIMx_EVTGEN) 

Ẓ : 0x0C 

ᵝṿ: 0 x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved UDGN Reserved 

       w         

 

ᵝ    

31:9 Reserved Ḡ ̆ Ḡ ᵝṿ 

8 UDGN ֟ Ԋᴆ̂Update generatioñ  
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ᵝ    

ᴆ ץ ᵝ ṿ̆ ᴆᴪ ꜚ Ȃ 

0̔ Ȃ 

1̔ ꜚ̆ Ȃ Ӟ ꜚ №

Ȃ 

7:0 Reserved Ḡ ̆ Ḡ ᵝṿ 

 DMA/Ҭ ᶏ  (TIMx_DINTEN) 

Ẓ : 0x14 

ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved UDEN Reserved UIEN 

            rw   rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

                

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿ 

19 UDEN 

DMA ᶏ ̂Update DMA request enablẽ 

0̔ DMA  

1̔ᶏ DMA  

18:17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 UIEN 

Ҭ ᶏ ̂Update interrupt enablẽ  

0̔ Ҭ  

1̔ᶏ Ҭ  

15:0 Reserved Ḡ ̆ Ḡ ᵝṿ 

 №  (TIMx_PSC) 

Ẓ : 0x40 

ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PSC[15:0] 

rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ̂Prescaler valuẽ  

PSC ṿ Ԋᴆ ⌠ № Ȃ ῀ №

PSC+1Ȃ 

 ꜚ  (TIMx_AR) 

Ẓ : 0x44 

ᵝṿ: 0x0000 FFFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AR[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 AR[15:0] ꜚ ṿ̂Auto-reload valuẽ  

֓ᵝ ӈ ⱴ ⌠ ꜚ Ҭ ṿȂ 

῏ Ḥ ̆  11.3.1Ȃ 

TIMx_AR.AR [15:0]ṿҹ ̆ Ҍ ᵬȂ 

  (TIMx_CNT) 

Ẓ : 0x48 

ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:0 CNT[15:0] ṿ̂Counter valuẽ  

 

  



                                                                www.nsingtech.com 

 290 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

12 ̂IWDG̃ 

 ׃ 

N32A052ῤ ̂IWDG̃ ̂WWDG̃ ̆ ‗ ᴆ Ȃ

ᶏ ̆ ԅ ῃ └ ‰ Ȃ 

̂IWDG̃ 32KHzγ ῤ ̂LSI ̃ ꜚ̆ Ԋᴆ MCU

̆ ׅ ץ Ȃ ץ ᶫ ῃ ≢ȁ Ȃ ץ ‗

ԍ ᴆ ȂIWDG Һ ӊ ᵬҹ ῃ ᵖ

└ ᵞ Ȃ 

└ PWR_CTRL.IWDGRSTENᵝ ó1ô̆IWDG ⌠0 ̆ᴪ֟ ᵝ̂ ᵝ

ó0ô̆IWDGᴪ ᵖҌ֟ ᵝ̃ȂIWDGᵝӞ ԍᵞⱳ Ȃ 

̔ ԍ ṿIWDGRSTEN=1Ȃ 

 Һ  

Â 12β ⁞  

Â RC ᶫ ̆ SLEEPSTOP Ҋׅ ᵬ 

Â ץ ᵝ ᵞⱳ  

Â ⁞ ⌠0x000̆ ᵝ̂ ԅ ̃ 

Â ‟  
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 ⱳ  

12-1 ⱳ  

 

IWDĞ ױ 0xCCCCΏ῀IWDG_KEY.KEYV[15:0]β ̆ ⁞ Ȃ

⌠0x000̆ ᴪ MCU֟ ѿҩ ᵝḤ ̂IWDG_RESET̃Ȃ ӊ ̆ ᵝ╠ 0xAAAA

̂ ̃Ώ῀IWDG_KEY.KEYV[15:0]ᵝ̆ ṿ ᴪ ҹIWDG_RELV.REL[11:0]ᵝҬ

ṿ ᵝ ҩ Ȃ 

ᶏ ñ ᴆ òⱳ ↕̆ ҉ ꜚ ֟ ᵝ̆

ᴆ ⌠ ó0ôӊ╠ ⱴ Ȃ 

 Ḡ  

IWDG_PREDIVIWDG_RELV ΐ ΏḠ ⱳ Ȃ ḱ ңҩ ӊ╠̆ ᾢ

IWDG_KEY ҹ0x5555Ȃ ῒזᴋᵥ ̆ Ῥ ꜚ ΏḠ ȂIWDG_STS.PVU 

№ ṿ ȂIWDG_STS.CRVU  IWDG ṿȂ № ṿ /

ṿ ̆ ᴆ  IWDG_STS.PVU ᵝ / IWDG_STS.CRVU ᵝȂ № ṿ / ṿ

̆ ᴆ  IWDG_STS.PVU ᵝ / IWDG_STS.CRVU ᵝȂ 

ᵬ̂IWDG_KEY0xAAAÃӞᴪ ꜚΏḠ ⱳ Ȃ 

  

Ҋ̂Cortex-M0ῤ Ả ̃̆IWDG ᵬ Ả ̆ΐᵣ ‗ԍ Ҭ

DBG_CTRL.IWDG_STOPᵝȂ ᵝ ҹñ1ò̆↕ Ả Ȃ ᵝҹñ0ò̆ ᵬȂȂ

IWDG_PREDIV.PD

4/8/16/32/64/128/256

LSI

30KHz

12 Bit

Down Counter

IWDG_STS.PVU

IWDG_RELV.REL

12-bit reload value

IWDG_STS.CRVU

IWDG Reset

Enable

IWDG_KEY.KEYV

User Program

Counter == 0

Reload

IWDG_KEY.KEYV == 0x5555



                                                                www.nsingtech.com 

 292 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

3.3.2 Ȃ 

 IWDG‟  

ѿ  IWDG ᶏ ̂ ᴆ ᴆ̃̆ ᵝ IWDG‟ ̆ ↕ IWDG Ҍ

ᴪẢ Ȃ 

RUN Ҋ 0x4567Ώ῀ IWDG_KEY.KEYV[15:0]ᵝ ‟ ̆ 0x89ABΏ῀

IWDG_KEY.KEYV[15:0]ᵝ ץ ‟Ȃ 

ץ  SLEEP STOP Ҋ IWDG ‟ ĬWDGRUN Ҋ ̆ 0xDDDD

Ώ῀ IWDG_FREEZE.FREEZE[15:0]̆ MCU ῀ SLEEP STOP ̆IWDGᴪ ꜚ

‟ ̆ Ῥ 0xDDDDΏ῀IWDG_FREEZE.FREEZE[15:0]̆ ῀SLEEP STOP

̆IWDGꜚ ‟̆ ᵬȂ 

 IWDG ̆ └ LSI Ȃ 

  

IWDG 4ҩ ̔ ̂IWDG_KEỸȁ № ̂IWDG_PREDIṼȁ

̂IWDG_RELṼ ̂IWDG_STS̃Ȃ 

 ᵬ  

IWDG׆ ᴆ̂ 0xAAAAΏ῀IWDG_KEY.KEYV[15:0]ᵝ̃ ᴆ̂ FLASH_OB.WDG_SWᵝ̃

ᵝ Ȃ 0xFFF׆ ⁞ Ȃ Ҋ № LSI Ȃ ⱴ ̆ ѿ

⁞ ṿ IWDG_RELV.REL[11:0]Ҭ׆ ṿ ̆ Ҍ 0xFFFȂ 

̆ ᴆ ⌠ 0╠ ̆ ѿ ⁞ Ȃ ⌠0 ̆

ȂIWDG ’Ҋ֟ ᵝḤ Ȃ 

IWDG№ ṿ ̆ ᾢ 0x5555Ώ῀IWDG_KEY.KEYV[15:0]Ȃ

IWDG_STS.CRVUᵝ IWDG_STS.PVUᵝȂIWDG_STS.CRVUᵝ ṿ ̆

IWDG_STS.PVU№ ṿ Ȃ ңᵝҹ0 ̆ ṿȂ

̆ ᴆ ᵝ ҹ1Ȃ ̆ IWDG_PREDIV.PD[2:0]IWDG_RELV.REL[11:0]̆ ҹ

⌠ LSI Ȃ׆ IWDG_PREDIV.PD[2:0]IWDG_RELV.REL[11:0]ṿ ᴆ

IWDG_STS.PVUᵝ IWDG_STS.CRVUᵝ Ȃ 

ᶏ ҩ ṿ № ṿ̆↕ ⌠ IWDG_STS.CRVUᵝ ᵝ ṿ̆

IWDG_STS.PVUᵝ ᵝ № ṿȂp ̆ № ṿ ṿ ̆ № ṿ ̆

ṿ ̆ ⌠IWDG_STS.CRVUᵝ IWDG_STS.PVUᵝ ᵝ ף ̂

ᶏ ᵞⱳ ’Ҋ̆Ώ῀ ᵬӞᴪ ̃Ȃ 

№ └֟ ᵝ ̆ 12-1Ȃ 

12-1 IWDG ᵝ  

№  PD [2:0] 
̂ms̃  

REL [11:0]=0x000 

̂ms̃  

REL [11:0]=0xFFF 

/4 000 0.125 512 
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/8 001 0.25 1024 

/16 010 0.5 2048 

/32 011 1.0 4096 

/64 100 2 8192 

/128 101 4 16384 

/256 11x 8 32768 

 IWDG  

ᴆ ̔ 

1. 0x5555Ώ῀IWDG_KEY.KEYV[15:0]β ץ IWDG_PREDIVIWDG_RELV Ώ ̕ 

2.  IWDG_STS.PVU ᵝ  IWDG_STS.CRVU ᵝ̆ ҹ 0̆ ↕ Ҋѿ ̕ 

3.  IWDG_PREDIV.PD[2:0]ᵝץ № ṿ̕ 

4.  IWDG_RELV.REL[11:0]ᵝ ṿ̕ 

5.  0xAAAA Ώ῀ IWDG_KEY.KEYV[15:0]ᵝ̆ ṿ ̕ 

6. ᴆ ᴆ  0xCCCC Ώ῀ IWDG_KEY.KEYV[15:0]ᵝ Ȃ 

№ ṿ ṿ̆  1~5Ȃ ̆  5 Ȃ 

 IWDG  

 IWDG  

12-2 IWDG  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

IWDG_KEY 

Reserved 

KEYV[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

004h 

IWDG_PREDIV 

Reserved 

PD[2:0] 

Reset Value 0 0 0 

008h 

IWDG_RELV 

Reserved 

REL[11:0] 

Reset Value 1 1 1 1 1 1 1 1 1 1 1 1 

00Ch 

IWDG_STS 

Reserved L
P

F
R

E

F
 

R
U

N
F

R
E

F 
C

R
V

U
 

P
V

U
 

Reset Value 0 0 0 0 

010h 

IWDG_FREEZE 

Reserved 

LPFRV[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

 IWDG ̂IWDG_KEỸ 

Ẓ ̔0x00 

ᵝṿ̔0x00000000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

KEYV[15:0] 

rc_w0 

 

ᵝ    

31:16 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 

15:0 KEYV[15:0] ̔ ṿ ᵬ  

0xCCCC̔ ꜚ ̆ ᴆ ᶏ ↕ ̆̂ ԅ ᴆ ̆↕

Ҍ פ └̃ 

0xAAAA̔ IWDG_RELV Ҭ RELṿ ⱴ ץ ᵝ 

0x5555̔ IWDG_PREDIV IWDG_RELV ΏḠ  

0x4567̔ IWDG‟ ̆RUN ҊẢ IWDG  

0x89AB̔ IWDG ‟̆  

 IWDG№ ̂IWDG_PREDIṼ 

Ẓ ̔0x04 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved PD[2:0] 

             rw 

 

ᵝ    

31:3 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 

2:0 PD[2:0] №  

IWDG_KEY.KEYV[15:0]Ҍ 0x5555ΐ Ώ Ḡ ȂIWDG_STS.PVUᵝ ҹ 0̆

↕PD[2:0]ṿ Ȃ№ Ҋ̔ 

000̔ № =4 

001̔ № =8 

010̔ № =16 

011̔ № =32 

100̔ № =64 
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ᵝ    

101̔ № =128 

ῒ̔ז № =256 

̔ VDD № ṿȂ Ώ ᵬ̆↕ ṿ

Ȃ ̆ ṿֽ IWDG_STS.PVUᵝҹ0 Ȃ 

 IWDG ̂IWDG_RELṼ 

Ẓ ̔0x08 

ᵝṿ̔0x00000FFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved REL[11:0] 

    rw 

 

ᵝ    

31:12 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 

11:0 REL[11:0] ṿȂ 

ΏḠ Ȃ ӈ ṿ̆ 0xAAAAΏ῀IWDG_KEY.KEYV[15:0]ᵝ

ῒⱴ ⌠ Ȃ ׆ ṿ ṕ Ȃ ץ ҩ

ṿ № ṿ ̆ 12-1Ȃ 

IWDG_STS.CRVUᵝҹ0 ḱ Ȃ 

̔ VDD ṿȂ Ώ ᵬ̆↕ ṿ

Ȃ ̆ ṿֽ IWDG_STS.CRVUᵝҹ0 Ȃ 

 IWDG ̂IWDG_STS̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved LPFREF RUNFREF CRVU PVU 

            r r r r 
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ᵝ    

31:4 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 

3 LPFREF ᵞⱳ ҊIWDG‟  

2 RUNFREF RUN ҊIWDG‟  

1 CRVU ṿ  

ṿ ̔ ᵝ ṿȂ ᴆ ᵝ̆ ᴆ Ȃ ᴆ

IWDG_KEY.KEYV[15:0]ᵝ ṿҹ0x5555ғ ᵝҹ0 IWDG_RELV.REL[11:0]

ṿȂ 

 

0 PVU № ṿ  

№ ṿ ̔ ᵝ № ṿȂ ᴆ ᵝ̆ ᴆ Ȃ ᴆ

IWDG_KEY.KEYV[15:0]ᵝ ṿҹ0x5555ғ ᵝҹ0 IWDG_PREDIV.PD[2:0]

ṿȂ 

 IWDG‟ ̂IWDG_FREEZẼ 

Ẓ ̔0x10 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LPRERV[15:0] 

rc_w0 

 

ᵝ    

31:16 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 

15:0 LPRERV ᵞⱳ ҊIWDG‟ /‟ 

0xDDDD̔ MCU ῀SLEEP STOP ᶏ IWDG‟ ̕ 

Ῥ Ώ0xDDDD̆ MCU ῀SLEEP STOP IWDG‟  
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13 ̂WWDG̃ 

 ׃ 

̂WWDG̃ APB1 ץ 4096⌠ ̆

Ȃ ̆WWDG ԍ ̆ ԍ ᴆ Ẓ

ῒ ᵬ ᴆ Ȃ WWDG ⁞ ⌠ ṿӊ╠ WWDG_CTRL.T6ᵝ

ҹ0ӊ ┘ ̆ ᵝȂ 

 Һ  

Â 14β ⁞  

Â WWDG ̆ Ҋץ ’Ҋᴪ ᵝ 

É ⁞ ṿ ԍ0x40 

É ⁞ ṿ ԍ ṿ ̆ ⱴ  

Â ╠ Ҭ ̔ ꜚ ғҬ ᶏ ̆ ṿ ⌠ 0x40ᴪ֟ Ҭ

̂WWDG_CFG.EWINT̃ 

 ⱳ  

̂WWDG_CTRL.ACTB̃̆ 14β ̂WWDG_CTRL.T[13:0]̃ ⁞ ⌠ 0x3F

̂WWDG_CTRL.T6ᵝ ̃̆ ᴆ ⱴ ṿ ԍ ṿ̆ ֟

ᵝȂҹԅ ᾧ ᵝ̆ ᴆ ┘ Ҭ ṿȂ 

13-1 ⱳ  

 

WWDG_CTRL.ACTBᵝץ ̆ ̆WWDG Ḡ ̆ ⌠ ᵝȂ14β ⁞

̆ WWDG ᶏ ̆ ᴪ ⁞ Ȃ ̆ 8ᵝ

MSB(WWDG_CTRL.T[13:6])Ҭ ѿᵝ ҹ 1̆ ץ ᵝȂ APB1

WWDG_CFG.TIMERB[1:0]ᵝ № ṿ‗ ԅ ⁞ ȂWWDG_CFG.W[13:0]ᵝ

WWDG Control Register(WWDG_CTRL)

T[13:0] 14-bit Down-counter value

WWDG Config Register(WWDG_CFG)

W[13:0] 14-bit window value

C
 O

 M
 P

T[13:0] > W[13:0]

Comparing results = 1

Write WWDG_CTRL

WWDG_CTRL.T6

WWDG_CTRL.ACTB = 1

WWDG_CFG.TIMERB[1:0]

1/2/4/8

PCLK1

Reset
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҉ Ȃ 

⁞ ⌠ ṿӊ╠ WWDG_CTRL.T6ᵝ ҹ0ӊ ┘ ̆ ֟ ᵝȂ 13-2

ԅ ᵬ Ȃ 

WWDG_CFG.EWINTᵝץ ╠ Ҭ Ȃ ṕ ⌠ 0x40̆ ֟ Ҭ Ȃ №ץ

ᴆ Ḡ Ҭ Ⱶ ̂ISR̃Ҭ̆ ⱴ ץ WWDG

ᵝȂ ñ0òΏ῀WWDG_STS.EWINTFβץ Ҭ Ȃ 

 ┘ Ҭ ֟  

13-2 WWDG ┘ Ҭ  

 

┘ WWDG_CFG.W[13:0]ṿ̂ ṿ0x3FFF̃ 0x3Fӊ ̆ ┘ MCU

ᵝ Ȃ ᶏ № APB 0x3FFFҊ׆ ⌠0x3F̆ 13-1

̂Ẋ APB ҹ32MHz̃̆ Ὲ ҹ̔ 

4 Ὕ τπωφς Ὕρσȡπ πὢσὊ ρ 

ῒҬ̔ 

Time

CNT DownCounter

T[13:0]

W[13:0]

0x3F

Refresh not allowed Refresh allowed

0x41

0x40

0x3F

TPCLK × 4096 × 2TIMERB

EWINTF = 0

WWDG_EWINT

Reset

T[13:6] value
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TWWDG:WWDG  

TPCLK1:APB1 ̆ ᵝҹ̔ms 

PCLK1=32MHz-  

 

13-1 WWDG  

TIMERB ̂ms̃  ̂ms̃  

0 2089 0.128 

1 4178 0.256 

2 8356 0.512 

3 16712 1.024 

  

Ҋ̂Cortex-M0ῤ Ả ̃̆WWDG ᵬ Ả ̆ΐᵣ ‗ԍ Ҭ

DBG_CTRL.WWDG_STOPᵝȂ ᵝ ҹñ1ò̆↕ Ả Ȃ ᵝҹñ0ò̆ ᵬȂ

3.3.2 Ȃ 

  

 WWDG  

1. RCC_APB1PCLKEN.WWDGEN[11]ᵝᶏ WWDG  

2. ᴆ WWDG_CFG.TIMERB[15:14]ᵝ WWDG №  

3. ᴆ WWDG_CTRL.T[13:0]ᵝ̆ ṿȂ 8MSBβ(WWDG_CTRL.T[13:6])

Ҭ ѿᵝ ҹ 1̆ ץ ᵝ 

4. WWDG_CFG.W[13:0]ᵝ ҉ ṿ 

5. WWDG_CTRL.ACTB[14]ᵝᶏ WWDG 

6. ᴆ ᵬWWDG_STS.EWINTF[0]ᵝ Ҭ  

7. WWDG_CFG.EWINT[16]ᵝᶏ ╠ Ҭ  
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 WWDG  

 WWDG  

13-2 WWDG  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

0x00 

WWDG_CTRL 

Reserved A
C

T
B

 

T[13:0] 

Reset value 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0x04 

WWDG_CFG 

Reserved E
W

IN
T

 

T
IM

E
R

B
[1

:0
] 

W[13:0] 

Reset value 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0x08 

WWDG_STS 

Reserved E
W

IN
T

F
 

Reset value 0 

 

 WWDG └ ̂WWDG_CTRL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x00003FFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ACTB T[13:0] 

 rs rw 

 

ᵝ    

31:15 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 

14 ACTB ᵝ 

ACTB=1̆ ֟ץ ᵝȂ ᵝ ᴆ ᵝֽ̆ ᵝ ᴆ Ȃ

ACTB=1̆ ֟ץ ᵝȂ 

0̔  

1̔  

13:0 T[13:0] ֓ᵝ ṿȂ (4096x2TIMERB)ҩPCLK1 ⁞Ȃ ⌠0x40׆

0x3F̂T6 ̃ ̆ᴪ֟ ѿҩ ᵝȂ 
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 WWDG ̂WWDG_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x00003FFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved EWINT 

               rs 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TIMERB[1:0] W[13:0] 

rw rw 

 

ᵝ    

31:17 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 

16 EWINT ╠ Ҭ  

̆ ⌠ṿ0x40̆ ᴪ Ҭ Ȃ Ҭ ֽ ᵝ ᴆ Ȃ 

15:14 TIMERB[1:0]  

№ ḱץ Ҋ̔ 

00̔ CK ̂PCLK1 ץ 4096̃ ץ 1 

01̔ CK ̂PCLK1 ץ 4096̃ ץ 2 

10̔ CK ̂PCLK1 ץ 4096̃ ץ 4 

11̔ CK ̂PCLK1 ץ 4096̃ ץ 8 

13:0 W[13:0] 14β ṿ 

֓ᵝ ҍ ⁞ ṿȂ 

 WWDG ̂WWDG_STS̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved EWINTF 

               rc_w0 

 

ᵝ    

31:1 Ḡ  Ḡ ̆ Ḡ ᵝṿȂ 
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ᵝ    

0 EWINTF ╠ Ҭ  

⌠ṿ0x40̆ ᵝ ᴆ Ȃ ᴆ Ώ῀ñ0ò ȂΏ῀ñ1ò

Ȃ Ҭ ᶏ ̆ ᵝӞᴪ ᵝȂ 

14 ̂ADC̃ 

  

12β ADC ᶏ Ȃ῍ 17ҩ ̆ 15ҩ 2ҩῤ Ḥ Ȃ ҩ

A/D ץ ȁ ȁ Ҋ ȂADC ṿ Ữ̂ / ̃ 16β

ҬȂ ץ ῀ ӈ /γ ṿῤ̆ ғ ADC ῀

ҹ24MHzȂ 

 ADCҺ  

Â 1ҩADC̆ ῀̆ 15ҩ 2ҩῤ  

Â 12β№ ̆ 1MSPS 

Â ADC №ҹ ᵬ  

É HISȁPLLȁAHBᵬҹADC_CLKᵬ ̆ ⌠24M 

É HISHSEᵬҹADC_1MCLK ̆ ԍῤ ⱳ ̆ 1MHz 

Â  

Â Ԋᴆ Ҭ  

Â 2  

É  

É  

Â ᴋ 5ҩ ̆ ҩ ѿҩ buffer 

Â ץ ѿ  

Â ץ ↕ Ȃ 

Â ADC ᵬ 2.4V⌠5.5Vӊ Ȃ 

Â ADC 0 VDDӊ Ȃ 

 ADCⱳ  

Ҋ ҹѿҩADC ̆ 14-1ҹADC Ȃ 

file:///C:/Users/Winder/Desktop/Nations/temp1/模拟模块ADC%20DAC%20COMP%20OPA核对校验/all/UM_N32G031系列用户手册V1.111.docx%23_bookmark178
file:///C:/Users/Winder/Desktop/Nations/temp1/模拟模块ADC%20DAC%20COMP%20OPA核对校验/all/UM_N32G031系列用户手册V1.111.docx%23_bookmark178
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14-1 ADC  

 

14-1 ADC  

 Ḥ   

VREF+ 

ADCᶏ ̆ 

2.4V Ò VREF+ Ò VDDÂ 5.5Ṽ  
῀̆  

VDDA
 ῀̆  ԍVDD ғ̔2.4V Ò VDD Ò5.5V 

VSSA
 ῀̆  ԍVSS  

ADCx_IN[14:0] ῀Ḥ  15ҩ ῀  

End of conversion

ENDC

ENDCA

AWDG

Interrupt 

enable bits

ADC interrupt to NVIC

Analog watchdog

Compare result

High threshold(12 bit)

Low threshold(12 bit)

Flags

ENDCIEN

ENDCAIEN

AWDGIEN

EXTIx

GPIO

Port

AD conversion

Order conversion channelňň

ADCx_IN0

ADCx_IN1

ADCx_IN14

/

a
d

d
re

s
s/d

a
ta

 b
u

s

Analog watchdog event

Up to 5

ADCCLK

From ADC prescaler

EXTRSEL[3:0]

Start trigger

EXTRTRIG bit  

Analog MUX

VREFINT

Data register 0

(16 r )Data register 1

(16 r )Data register 2

(16 r )Data register 3

(16 r )Data register 4

(16 bit)

Conversion channels select 

proper data register  

TIM1_TRGO
TIM1_CH1
TIM1_CH2
TIM1_CH3

TIM2_CH1

TIM3_TRGO
TIM3_CH1

TIM2_CH2

TIM2_TRGO

TIM3_CH2

TIM4_CH4
TIM4_CH1

VREF-

VREF+

VDDA

VSSA

TS

TIM5_CH1
TIM5_CH4
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 ADC  

ADC ҈ҩ ̆ADC_CLK̆HCLK, ADC_1MCLKȂ 

Â HCLKԍ Ȃ 

Â ADC_CLKҹADC ᵬ Ȃ 

Â ADC_1MCLKԍῤ ⱳ ̆ RCCҬ ̆ 1MHz 

̔ 

1̈ ADC_CLK№ ᵬҹ ᵬ ⌠24M̆ № 1,2,3,4,6,8,10,12,16,24,32,64,128,256Ȃ 

 ADC ῏ └ 

҉ ̆ Ҋѿ Ȃ ץ ADC_CTRL3.RDY ҉ Ȃ 

ץ ADC_CTRL2.ONADCȂ ѿ ADC_CTRL2.ON̆ ADC׆ Ȃ

ADC ҉ (tSTAB)ӊ ̆  ADC_CTRL2.ON Ῥ ᵝ ̆ Ȃ 

ץ ADC_CTRL2.ONADC ԍ Ả Ȃ Ҋ̆ADC₃ӍҌ ⱳ

ֽ̂₃ɛÃ Ȃ ץ ADC_CTRL3.PDRDY ’Ȃ 

ADC Ṝ̆ power-down Ȃ 

  

ҩ ץ ҹ ↕ Ȃ ᴋ ҩ ᴋץ҉ ѿ ↓ Ȃᶛ ץ Ҋ

̔ 3ȁ 8ȁ 2ȁ 1ȁ 0Ȃ 

↕ ̆  5ҩ̆ ↕ ױז ADC_DATx.SEQx[4:0]↕

ȂADC_CTRL2.LEN[2:0]ᵝ ↕ ↓ Ȃ 

̔ ̆ ADC_DATx.SEQx[4:0]̕ADC_DATx.SEQx[4:0]ADC Ȃ 

 ῤ  

Â ᴰ ⌠ADC_IN15  

Â VREFINT ⌠ADC_IN16 

ADC ῤ ץ ↕ Ȃ 

  

ADC ץ ADC_CTRL2.CTUҹ 0 ῀ Ȃ Ҋ̆ ̂ ԍ ↕

̃ ADC_CTRL2.ON=1ֽ̂ ԍ ↕ ̃ ץ ꜚADC ꜚ ̆ADC ѿ Ȃ 

̆ ѿҩ ↕ ̆ ↕ ̂ADC_STS.ENDC̃ 1Ȃ

↕ Ҭ ᶏ ̂ADC_CTRL1.ENDCIEÑᵝ 1̆ ↕ѿҩҬ ̆ Ữ

ADC_DATx.DAT[15:0]ҬȂ 
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̆ADCᴪẢ Ȃ 

  

ADC ץ ADC_CTRL2.CTUҹ 1 ῀ Ȃ Ҋ̆

ADC_CTRL2.ONҹ1 ץ ꜚADC ̆ADCᴪ Ȃ 

̆ ↕ ̆ ↕ ᵝ̂ADC_STS.ENDC̃ ҹ 1Ȃ

↕ Ҭ ᶏ ᵝ̂ADC_CTRL1.ENDCIEÑ ҹ 1̆ ֟ ѿҩҬ Ȃ Ữ

 ADC_DATx.DAT[15:0]ҬȂ 

  

ADC_CTRL2.ON ҹ 1 ̆ADC҉ ȂADC҉ ̆ADC ѿ Ḡ ῒ ȂADC

̆ADC_CTRL2.ONҹ 1̆ ̆Ῥ ᴆ ADC_CTRL2.ONΏ 1̆ ADC ̆24

ҩ ̆ ᵝ ҹ1Ȃ 

14-2  

 

  

ץ ADC_CTRL1.AWDGERCHҹ 1 ↕ ҉ Ȃ ץ

ADC_WDGHIGH.HTH[11:0] ṿ ̆ ᵞ ṿ ץ

ADC_WDGLOW.LTH[11:0]Ȃ ṿҍ ῏̆ ҹADC ṿҍ ṿ

ӊ╠ Ȃ ADC ṿ ԍ ṿ ᵞԍ ᵞ ṿ ↕̆

(ADC_STS.AWDG)ҹ 1̆ ADC_CTRL1.AWDGIENҹ 1̆ ᴪ֟ Ҭ Ȃ

ADC_CTRL1.AWDGSGLENADC_CTRL1.AWDGCH[4:0]̆ ץ └ ᵬ ԍѿҩ

Set ON to 1

ADC_CLK

ADC Conversion Next ADC Conversion

Conversion Time

̂total conv timẽ

ADC

ENDC

Start first conversion

t STAB  

Start next conversionADC power on

ENDC is set to 0 by software
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ҩ ̆ 14-2 Ȃ 

14-2  

 
ADC_CTRL1 └ᵝ 

AWDGSGLENᵝ AWDGERCHᵝ 

↕  0 1 

ѿ ↕  1 1 

  

ADC_CTRL2.SCAMDҹ1 ץ ̆ ADC_DATx.SEQx[4:0]̆ ץ

↓̆ADCᴪ ̆ ҩ ↓ ᴋ Ȃ

̆ ̆ 5ҩ ↓Ȃ ADC_CTRL2.CTUҹ 1̆ ↕ Ҭ ↕

̆ ׆ ↓ ѿҩ Ȃ 

  

ң ̔ Ȃ ץ ADC_CTRL2.ALIGᵝ Ȃ

ADC_CTRL2.ALIG=0ҹ ̆ADC_CTRL2.ALIG=1ҹ ̆ Ҋ Ȃ 

14-3  

0 0 0 0 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

14-4  

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 0 0 0 0 

  

ADCᶏ ҩADC_CLK ῀ ̆ ץ ADC_SAMPT.SAMP[4:0]Ȃ

Ҍ ̆ ץ ѿ Ȃ Ҋ ̔ 

TCONV = + 12ҩ  

̔ ѿ ⱴ2ҩ Ȃ 

ᶛ ̔ 

ADCCLK=24MHz̆ ҹ12ҩ ғ№ ҹ12bit̆ ñ12 +12òĂDC_CLK̆

̔ 

TCONV = 12 + 12 = 24 = 1ɛs 

̔ ADC ῍ ѿҩ Ȃ 

  

ԍ ↕ ↓̆ ᴆ ADC_CTRL2.EXTRTRIGᵝ ҹ 1̆ ↕ ↕ ᶏץ Ԋᴆ ҉
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ꜚ ̆ ᴆ ADC_CTRL2.EXTRSEL[3:0]↕ ↓ Ȃ

Ҋ Ȃ SWSTRRCHᵬҹ ↕̆ ץ ADC_CTRL2.SWSTRRCHҹ1

ꜚ ↕ Ȃ 

14-5 ADC ԍ ↕  

EXTRSEL[3:0]   

0000 TIM1_TRGOԊᴆ 

҉ ῤ Ḥ  

0001 TIM1_CC1Ԋᴆ 

0010 TIM1_CC2Ԋᴆ 

0011 TIM1_CC3Ԋᴆ 

0100 TIM2_ TRGOԊᴆ 

0101 TIM2_CC1Ԋᴆ 

0110 TIM2_CC2Ԋᴆ 

0111 TIM3_TRGOԊᴆ 

1000 TIM3_ CC1Ԋᴆ 

1001 TIM3_ CC2Ԋᴆ 

1010 TIM4_CC1Ԋᴆ 

1011 TIM4_ CC4Ԋᴆ 

1100 TIM5_ CC1Ԋᴆ 

1101 TIM5_ CC4Ԋᴆ 

1110 EXTI 0~15Ԋᴆ / ҉ ῤ Ḥ  

1111 SWSTRRCH ᴆ └ᵝ 

 DMA  

ᾧ ҩ ↕ ̆ ADC_DATx ҬḠ ↕ ҡ ̆ ץ

ADC_CTRL2.ENDMAᵝ ҹ 1̆ ץ ᶏ DMAȂ ADC ↕ ̆ᴪ֟ ѿҩ DMA

ȂDMA ⌠ ̆ᴪ ADC_DATx׆ ᴰ ⌠ Ȃ 

 ᴰ  

 ADC_CTRL2.TEMPEN ᵝҹ 1̆ ᶏ ᴰ ̆ ᵬ ᶏ ᴰ Ȃ

ᴰ ₮  ADC_IN15 ҹ ṿȂ ᴰ ᵬ ̆ ҹ 17.1us̕

ᴰ Ҍ ᵬ ̆ ADC_CTRL2.TEMPEN ᵝ ᴆ ץ ᵞⱳ Ȃ 14-3 ᴰ

Ȃ 

ᴰ ₮ ȂҌ ԍ ֟ Ҍ ̆ ҉ᴪ Ҍ Ẓ

Ȃ ̆ Ẓ ҹ 3£CȂ ѿ ᶏ ῤ ᴰ ȂҌ

Ȃ ̆ ᶏ ᴰ Ȃ 



                                                                www.nsingtech.com 

 308 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

14-3 ᴰ  

 

 ṿ 

1. ̂ ADC_IN15̃ ҹ 17.1us 

2.  ADC_CTRL2.TEMPEN ᵝ ҹ 1 ץ ᴰ  

3.  ADC_CTRL2.ON ᵝҹ 1 ץ ꜚ ADC ̂ ̃ 

4.  ADC Ҭ ̆ ҊῈץ ṿ̔ 

 (£C) = {( VSENSE - VTemperature ) / Avg_Slope} + Temperature - Toffset 

ῒҬ̔ 

VTemperature = Temperature  VSENSE 

Toffset = 0£C̆ ễ ṿ̂ ᵝҹ£C̃  

Temperature ҹ ‰  

Avg_Slope =  VSENSE ̂ mV/£C  ɛV/ÁC̃ 

Ύ Ҭ Avg_Slope ṿȂ 

̔ ᴰ ׆ ⌠ ₮ VSENSE ӊ╠̆ ѿҩ ̕ADC ҉ ѿҩ  

̆ ҹԅץ ̆ADC_CTRL2.TEMPEN  ADC_CTRL2.ON ᵝ ᵝȂ 

ADC

TEMPERATURE

SENSOR
ADC_IN15

ADC_IN16

VREFINT  INTERNAL

POWER

BLOCK̂VREFINT̃

VSENSE 

TS control bit

VREFINT control bit
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 ADCҬ  

ADCҬ ץ ↕ ↓ ȁ ῀ Ҍ ȁᴋᵥ ↕ Ȃ

֓Ҭ ΐ Ҭ ᶏ ᵝȂ 

ADC_STS Ҭ 1ҩ ̔ ↕ ↓ ꜚ(STR)Ȃᵖ ADCҬ ҍ ҩ ῏

Ҭ Ȃ 

14-6 ADCҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

↕ ↓  ENDC ENDCIEN 

₮ ṿ AWDG AWDGIEN 

ᴋᵥ  ENDCA ENDCAIEN 
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 ADC  

 ADC  

14-7 ADC  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 
ADC_STS 

Reserved 

E
N
D
C
A

 

S
T
R 

E
N
D
C 

A
W
D
G 

Reset Value 0 0 0 0 

004h 
ADC_CTRL1 

Reserved 

R
E
F
S
E
L

 

 

A
W
D
G
E
N

 

A
W
D
G
S
G
L
E
N

 

A
W
D
G
I
E
N

 

 
E
N
D
C
I
E
N

 

A
W
D
G
C
H
[
4
:
0
]

 

Reset Value 0  0 0 0 0 0 0 0 0 0 

008h 
ADC_CTRL2 

Reserved 

T
E
M
P
E
N

 

E
N
D
M
A 

C
O
V
_
M
O
D
E

 

L
E
N
[
2
:
0
]

 

S
W
S
T
A
R
T

 

E
X
TR
T
R
I
G

 

E
X
T
R
S
E
L
[
3
:
0
]

 

A
L
I
G

 

C
O
N
T 

O
N 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 
ADC_CTRL3 

Reserved 

E
N
D
C
A
I
E
N

 

P
D
R
D
Y

 

R
D
Y 

B
U
F
_
R
E
A
D
Y

 

B
U
F
_
E
N

 

R
e
s
e
r
v
e
d

 

Reset Value 0 1 0 0 0 

010h 
ADC_SAMP 

Reserved 

S
A
M
P
[
4
:
0
]

 

Reset Value 0 0 0 0 0 

014h 

ADC_WDGHIG

H Reserved 
HTH[11:0] 

Reset Value 1 1 1 1 1 1 1 1 1 1 1 1 

018h 
ADC_WDGLOW 

Reserved 
LTH[11:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 
ADC_DAT0 

Reserved 
SEQ0[20:16] DAT0[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h ADC_DAT1 Reserved SEQ1[20:16] DAT1[15:0] 

 Reset Value  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

024h 
ADC_DAT2 

Reserved 
SEQ2[20:16] DAT2[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

028h 
ADC_DAT3 

Reserved 
SEQ3[20:16] DAT3[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

02Ch 
ADC_DAT4 

Reserved 
SEQ4[20:16] DAT4[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 ADC (ADC_STS) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ENDCA STR ENDC AWDG 

 rc_w0 rc_w0 rc_w0 rc_w0 
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ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3 ENDCA ᴋ ᵝ ̂ Any End of conversion flag̃  

ᴋ ↕ ᴆ ҹ1Ȃ 

0̔ ̕ 

1̔ Ȃ 

2 STR ↕ ᵝ̂Regular channel Start flag̃ 

↕ ᵝ ᴆ ҹ1̆ ᴆ Ȃ 

0̔ ↕ ̕ 

1̔ ↕ Ȃ 

1 ENDC ᵝ ̂ End of conversioñ 

↕ ↓ ᴆ ҹ1Ȃ 

0̔ ̕ 

1̔ Ȃ 

0 AWDG ᵝ ̂ Analog watchdog flag̃ 

ṿ ₮ԅADC_WDGHIGH.HTHADC_WDGLOW.LTHӈ

ᴆ ҹ1̆ ᴆ  

0̔ Ԋᴆ̕ 

1̔ ԊᴆȂ 

 ADC └ 1(ADC_CTRL1) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved REFSEL Reserved 
AWDG 

ERCH 

AWDG 

SGLEN 

AWD 

GIEN 

END 

CIEN 
AWDGCH[3:0] 

 rw  rw rw rw rw rw 

 

ᵝ    

31:11 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

10 REFSEL ADC (ADC reference source selset) 

0̔ ҹ VDDA 

1̔ ҹῤ VREF+ 

9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

8 AWDGERCH ↕ ҉  ̂ Analog watchdog enable on regular channels̃ 

ᵝ ᴆ Ȃ 
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ᵝ    

0̔ ↕ ҉῏ ̕ 

1̔ ↕ ҉ Ȃ 

7 AWDGSGLEN Ҭ ѿҩ ѿ ҉ᶏ  ̂ Enable the watchdog on a single channel in 

scan modẽ 

ᵝ ᴆ ̆ ԍAWDCH[4:0]ᵝ ҉ ⱳ

҉ ⱳ  

0̔ ҉ᶏ ̕ 

1̔ ѿ ҉ᶏ Ȃ 

6 AWDGIEN Ҭ ᶏ ̂Analog watchdog interrupt enablẽ 

ᵝ ᴆ ץ ᾛ ֟ Ҭ Ȃ Ҋ̆

⌠ ₮ ṿ̆↕ֽ ᵝ ᵝ ᴪҬ Ȃ 

0̔ Ҭ ̕ 

1̔ ᶏ Ҭ Ȃ 

5 ENDCIEN ENDCҬ ᶏ ̂Interrupt enable for ENDC̃ 

ᵝ ᴆ ץ̆ ᾛ ↕ ↓ Ҭ Ȃ 

0̔ ENDCҬ ̕ 

1̔ ᶏ ENDCҬ Ȃ 

4:0 AWDGCH[4:0] ᵝ (Analog watchdog channel select bits) 

֓ᵝ ᴆ ץ Ḡ ῀ Ȃ 

00000̔ADC ῀ 0̕  

00001̔ADC ῀ 1̕  

éé 

10001̔ADC ῀ 16̕ 

ῒזṿḠ  

 ADC └ 2(ADC_CTRL2) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved TEMPEN ENDMA SCANMD LEN[2:0] 
SWSTR 

RCH 

EXT 

RTRIG 
EXTRSEL[3:0] ALIG CTU ON 

 rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:15 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

14 TEMPEN ᴰ ᶏ ̂Temperature sensor enablẽ 

ᵝ ᴆ ̆ ԍ ᴰ  
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ᵝ    

0̔ ᴰ  

1̔ ᶏ ᴰ  

13 ENDMA Ữ  ̂  Direct memory access modẽ 

ᵝ ᴆ Ȃ ῏ Ḥ ̆ DMA └ Ȃ 

0̔ Ҍᶏ DMA Ȃ 

1̔ ᶏ DMA Ȃ 

12 SCANMD  ̂ Scan modẽ 

ᵝ ᴆ ץ Ȃ Ҋ̆

ADC_DATx.ADC_SEQx[4:0]Ȃ 

0̔ ̕ 

1̔ Ȃ 

̔ ADC_CTRL1.ENDCIEN ᵝ̆ADC_STS.ENDCҬ ֽ ѿҩ

Ȃ 

11:9 LEN[2:0] ↕ ↓  ̂ Regular channel sequence length̃ 

֓ᵝ ᴆ ӈ ↕ ↓ Ҭ Ȃ 

000̔1ҩ  

001̔2ҩ  

010̔3ҩ  

011̔4ҩ  

100̔5ҩ  

8 SWSTRRCH ↕  ̂ Start conversion of regular channels̃ 

ᵝ ᴆ ץ ꜚ ̆ ᴆ Ȃ

ADC_CTRL2.EXTRSEL[3:0] ᵝҬ  SWSTRRCH ᵬҹ Ԋᴆ̆ ᵝ ԍ ꜚѿ

↕  

0̔ ᵝ ̕ 

1̔ ↕  

7 EXTRTRIG ↕  ̂ External trigger conversion mode for regular channels̃ 

ᵝ ᴆ ץ̆ ץ ꜚ ↕ ↓ ԊᴆȂ 

0̔ Ҍᶏ Ԋᴆ ꜚ ̕ 

1̔ ᶏ Ԋᴆ ꜚ Ȃ 

6:3 EXTRSEL[3:0] ꜚ ↕ ↓ Ԋᴆ ̂ External event select for regular group̃ 

֓ᵝ Ԋᴆץ ꜚ ↕ ↓ Ȃ 

0000̔ 1 TRGOԊᴆ 

0001̔ 1 CC1Ԋᴆ 

0010̔ 1 CC2Ԋᴆ 

0011̔ 1 CC3Ԋᴆ 

0100̔ 2 TRGOԊᴆ 

0101̔ 2 CC1Ԋᴆ 

0110̔ 2 CC2Ԋᴆ 

0111̔ 3 TRGOԊᴆ 

1000̔ 3 CC1Ԋᴆ 

1001̔ 3 CC2Ԋᴆ 

1010̔ 4 CC1Ԋᴆ 
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ᵝ    

1011̔ 4 CC4Ԋᴆ 

1100̔ 5 CC1Ԋᴆ 

1101̔ 5 CC4Ԋᴆ 

1110̔EXTI      

1111̔SWSTRRCH 

2 ALIG ̂Data alignment̃ 

ᵝ ᴆ Ȃ 

0̔ ̕ 

1̔ Ȃ 

1 CTU ̂Continuous conversioñ 

ᵝ ᴆ Ȃ ᵝ ᵝ̆↕ ̆ ⌠ ᵝ Ȃ 

0̔ ̕ 

1̔ Ȃ 

0 ON A/D /̓͂̂A/D converter ON/OFF̃ 

ᵝ ᴆ Ȃ ᵝҹñ0ò̆ Ώ῀ñ1òᴪ ADC׆ Ҭ Ȃ 

ᵝҹñ1ò̆ Ώ῀ñ1ò Ȃ ̆ ҉ ҍ ӊ

tSTAB̆ 14-2 

0̔ ῏ ADC /‰ ῀ ̕ 

1̔ ꜚADC Ȃ 

̔ Ҭ ῒזᵝ ON ̆↕Ҍᴪ Ȃ ҹԅ

Ȃ 

 ADC └ 3 (ADC_CTRL3) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0040 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
ENDC 

AIEN 
PDRDY RDY 

VREF 

RDY 

VREF 

EN 
Reserved 

 rw r r r rw  

 

ᵝ    

31:6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5 ENDCAIEN ᴋᵥ Ҭ ᶏ  ̂ Interrupt enable for any regular channels̃ 

ᵝ ᴆ ץ / ᴋ Ҭ Ȃ 

0̔ ADC_STS.ENDCA Ҭ ̕ 

1̔ ADC_STS.ENDCA Ҭ Ȃ 
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ᵝ    

4 PDRDY ADC ‰ ̂Power down readỹ 

0: ‰ ̕ 

1̔ ‰ Ȃ 

3 RDY ADC‰ (Ready) 

0: ‰ ̕ 

1̔ ‰ Ȃ 

2 VREFRDY VREFINT‰ ̂VREFINT_READỸ 

ADCῤ ῀buffer‰ ̆ VREFINTӊ╠ ᴆ ᵝ 

0̔ VREFINT ‰ ̕ 

1̔ VREFINT‰ Ȃ 

1 VREFEN VREFINTᶏ ̂VREFINT_EÑ 

ADCῤ ῀bufferᶏ ̆ VREFINTӊ╠ ᴆ ᶏ ᵝ 

0̔ VREFINT 

1̔ ᶏ  VREFINT 

0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 ADC (ADC_SAMPT) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved SAMP[4:0] 

 rw 

 

ᵝ    

31:5 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

4:0 SAMP[4:0] ̂Channel Sample time selectioñ 

֓ᵝ ԍ ҩ Ȃ ᵝ Ḡ Ҍ Ȃ 

00000: 6   ̂ 24M ᵬ Ҋ ̆ῒҬHSIҹ24M̃                     

00001: 8                         

00010: 12   

00011: 14   

00100: 20   

00101: 26   

00110: 30   

00111: 42  

01000: 56   
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ᵝ    

01001: 72   

01010: 88  

01011: 120   

01100: 182   

01101: 240  

01110: 380   

01111: 760   

10000: 1520  

10001: 3040  

 ADC ṿ (ADC_WDGHIGH) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0FFF 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved HTH[11:0] 

 rw 

 

ᵝ    

31:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11:0 HTH[11:0] ṿ̂Analog watchdog high threshold̃ 

֓ᵝ ӈ ṿȂ 

 ADC ᵞ ṿ (ADC_WDGLOW) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved LTH[11:0] 

 rw 
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ᵝ    

31:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11:0 LTH[11:0] ᵞ ṿ ̂ Analog watchdog low threshold̃ 

֓ᵝ ӈ ᵞ ṿȂ 

 ADC ↕ x(ADC_DATx)(x = 0..4) 

Ẓ ̔0x1C ï 0x2C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved SEQx[4:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DATx[15:0] 

r 

 

ᵝ    

31:21 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

20:16 SEQx[4:0] Ữ  

00000̔ 0 

00001̔ 1 

. . . 

10000̔ 16 

ῒזṿ̔Ḡ  

15:0 DATx[15:0] ↕  ̂ Regular datã 

֓ᵝ ̆ ↕ Ȃ Ȃ 
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15 ̂DAC̃ 

 DAC׃  

DAC / ̆Һ ῀̆ ₮ȂDAC 8β 12βң ̆ DMAⱳ

Ȃ DAC ҹ12bit̆DAC ץ ̕ DAC ҹ8bit ̆DAC

ץ ȂDAC ₮ 1ҩ̆ ȂVREF+ ῀ᵬҹDAC ̆ᶏDAC

Ȃ 

 DACҺ  

Â 1ҩ DAC ̆ 1ҩ ₮  

Â ₮ 

Â 8β 12β ₮̆ 12β Ҋ№ ң  

Â  

Â DMAⱳ  

Â ȁ҈  

Â ῀ VREF+ 

Â Ԋᴆ  

DAC Ҋ ̆ 15-1ҹ Ȃ 
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15-1 DAC  

 

15-1 DAC  

   

VREF+ 
DACᶏ ̆ 

2.97V Ò VREF+ Ò VDDA 
῀̆  

VDDA  ῀̆  

VSSA  ῀̆  

DAC_OUT DAC ₮ ₮Ḥ  

̔ᶏ DAC̆PB13 ҹ ῀ ̆PB13ᴪ ꜚ ⌠DAC ₮Ȃ 

DAC CTRL registerTrigger source
S

W
T

R
IG

T
IM

6
-T

R
G

O

T
IM

4
-T

R
G

O

T
IM

3
-T

R
G

O

T
IM

2
-T

R
G

O

T
IM

1
-T

R
G

O

Control logic

DAC

DAC alignment 

data holding 

register

DATO register

D
A

C
_
C

T
R

L
.D

M
A

E
N

D
A

C
_
C

T
R

L
.T

E
N

D
A

C
_
C

T
R

L
.W

E
N

[1
:0

]

D
A

C
_
C

T
R

L
.M

A
E

L
[3

:0
]

DMA request

EXTI_9

VDDA VSSA VREF+

D
A

C
x
_
O

U
T
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 DACⱳ ҍ ᵬ  

 DAC  

DAC҉ DAC_CTRL.CHEN = 1̆DAC ѿ tWAKEUP Ȃ 

 DAC ₮  

DAC_CTRL.BEN̓͂ DAC ₮ ̆ ₮ ̆ ₮ ᵞ̆ ꜚ ⱬ ̆

ץ ᴆҊ ꜚ Ȃ 

 DAC  

Ώ῀DAC_DR12CH ̆ Ώ῀DAC_DR12CH[11:0],12ᵝ Ȃ̂ ῀

DACCHD[11:0]ᵝ̆DACCHDῤ Ḡ ̃ 

Ώ῀DAC_DL12CH ̆ Ώ῀DAC_DL12CH[15:4],12ᵝ Ȃ̂ ῀

DACCHD[11:0]ᵝ̆DACCHDῤ Ḡ ̃ 

Ώ῀DAC_DR8CH ̆ Ώ῀DAC_DR8CH[7:0],8ᵝ Ȃ̂ ῀

DACCHD[11:4]ᵝ̆DACCHDῤ Ḡ ̃ 

15-2 DAC  

 

 DAC  

DAC_CTRL.TEN = 1ץᶏ DAC ̆ DAC_CTRL.TSEL[2:0]ѿҩ

ԊᴆᵬҹDAC Ȃ 

12-bit left aligned

32 7 0

32 15 0

8-bit right aligned

32 11 0

12-bit right aligned

4
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15-2 DAC  

  TSEL[2:0] 

1 TRGOԊᴆ 

҉

ῤ Ḥ  

000 

2 TRGOԊᴆ 001 

3 TRGOԊᴆ 010 

4 TRGOԊᴆ 011 

6 TRGOԊᴆ 100 

EXTI line 9  101 

SWTRIĜᴆ ̃ ᴆ └ᵝ 110 

DAC ҹ ₮ EXTI line 9҉ ̆ ֟ ̆ Ḡ ᴪ

ᴰ ⌠DAC_DATO Ҭ̆ ҩ ᴰ 3ҩAPB1 Ȃ 

DAC_SOTTR.TREN = 1ץᶏ DAC ᴆ ̆ DAC ᴆ ̆ Ḡ

ᴪ ᴰ ⌠DAC_DATO ҬȂ 

̔ 

1. DACᶏ Ҋ DAC_CTRL.TSEL[2:0]ᵝȂ 

2. ᴆ Ḡ ᴰ ⌠DAC_DATO Ҭ 1ҩAPB1 Ȃ 

 DAC  

DAC ̆ Ӈ Ԋᴆ̆ ᴆ ̆DAC Ḡ ᴪ

҈ҩAPB1 ᴰ DAC_DATO ̆ ᴆ ̆DAC Ḡ

ᴪ ѿҩAPB1 ᴰ DAC_DATO Ȃ ᶏ ̆DAC Ḡ

ᴪ ѿҩAPB1 ꜚᴰ DAC_DATO Ȃ 

DAC ῒ Ḡ ᴰ DAC_DATO ̆ tSETTLING₮ ̆ ҩ

ҍ ₮ ῏Ȃ 
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 15-3  

 

 DAC ₮  

῀ DAC ҹ ₮̆ ӊױ ῏ ̆ ₮ ҹ0⌠VREF+ȂץҊ DAC

₮ Ὲ ̔ 

DAC ₮ = VREF+ * (DATO / 4095)Ȃ 

 DMA  

DAC_CTRL.DMAEN = 1DMAⱳ ̆ ̂Ҍ ᴆ ̃̆ ѿҩDMA

̆ Ḡ ᴰ ⌠DAC_DATO Ȃ 

̔DAC DMA ⱳ ̆ 2ҩ 1ҩ ӊ╠̆↕Ҍ

2ҩDMA ̆Ӟ └Ȃ 

 ֟  

DACץ ̆ DAC_CTRL.WEN[1:0] 2bô01 ⱳ ̆ DAC_CTRL.MASEL[3:0]

ᵝ ̂LFSR̃ ֓ᵝ̆LFSR ṿҍDAC Ḡ ṿ

ⱴ Ώ῀⌠DAC_DATO Ҭ̂ ₮ᵝ ̃ȂLFSR∆ ṿҹ0xAAĂLFSRṿ ԍ Ԋᴆ

3ҩAPB1 ӊ Ȃ 

APB1_CLK

DACCHxD

DATOx

0x10B

0x10B

tSETTLING

DACx_OUT
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 15-4 DAC LFSR 

 

 15-5 LFSR DAC ̂ᶏ ᴆ ̃ 

 

̔DAC ҹ ֟ Ȃ 

 ҈ ֟  

DAC ץ ҈ ̆ DAC_CTRL.WEN[1:0] ҹ 2bô10 ҈ ⱳ ̆

DAC_CTRL.MASEL[3:0]҈ ṿ ῤ̆ ҈ ṿҍDAC Ḡ ṿ

ⱴ Ώ῀⌠DAC_DATO Ҭ̂ ₮ᵝ ̃Ȃ҈ ṿ ԍ Ԋᴆ 3ҩAPB1

X
12

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

NOR

XOR

X
6

X
4

X
1

X
0

12

APB1_CLK

DACCHxD

DATOx

0x00

0xAAA 0xD55

SWTRIG
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̆҈ ᴪ ⱴ⌠ ṿ̆ ⁞⌠ 0̆ ᶭ Ȃ 

15-6 DAC ҈  

 

15-7 ҈  DAC ̂ᶏ ᴆ ̃ 

APB1_CLK

DACCHD

DATO

0xABE

0xABE 0xABF

SWTRIG

0xAC0

 

̔  1. DACҹ ֟ ֟ ҈  

2. Ҍᾛ DACᶏ DAC_CTRL.MASEL[3:0] 

  

increase

DAC aligned 

data holding 

register 

reference

ADC_CTRL.MAS

EL[3:0]+DAC 

aligned data 

holding register 

reference

0

decrease
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 DAC  

 DAC  

15-3 DAC  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 
DAC_CTRL 

Reserved 

T
S

E
L

[2
:0

] 

W
E

N
[1

:0
] 

R
e
s
e
rv

e
d 

B
D

A
S

E
L
 

M
A

S
E

L
[3

:0
] 

T
E

N
 

B
E

N
 

D
M

A
E

N
 

C
H

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

004h 
DAC_SOTTR 

Reserved T
R

E
N

 

Reset Value 0 

008h 

DAC_DATO 

Reserved 

DACCHDO[11:0] 

Reset Value             

00Ch 
DAC_DR8CH 

Reserved 
DACCHD[7:0] 

Reset Value 0 0 0 0 0 0 0 0 

010h 
DAC_DL12CH 

Reserved 
DACCHD [11:0] 

Reserved 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 

014h 
DAC_DR12CH 

Reserved 
DACCHD [11:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 

 DAC └ ̂DAC_CTRL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved TSEL[2:0] WEN[1:0] Reserved BDASEL MASEL[3:0] TEN BEN DMAEN CHEN 

 rw rw  rw rw rw rw rw rw 

 

ᵝ    

31:15 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

14:12 TSEL[2:0] DAC Ȃ 

ᵝ ԍDAC Ȃ 

000̔TIM1 TRGOԊᴆ̕ 

001̔TIM2 TRGOԊᴆ̕ 

010̔TIM3 TRGOԊᴆ̕ 

011̔TIM4 TRGOԊᴆ̕ 

100̔TIM6 TRGOԊᴆ̕ 

101̔ Ҭ 9̕  
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ᵝ    

110̔ ᴆ ̕ 

11:10 WEN[1:0] DAC /҈ ⱳ Ȃ 

֓ᵝ ᴆ 1 Ȃ 

00̔ ҈  

01̔ ⱳ  

1x̔ ҈ ⱳ  

9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

8 BDASEL DAC ₮Bufferꜚ ⱬ Ȃ 

֓ᵝ ᴆ 1 Ȃ 

0̔ DAC bufferꜚ ⱬ 

1̔ DAC bufferꜚ ⱬ 

7:4 MASEL[3:0] DAC /ṿ Ȃ 

֓ᵝ ᴆ ̆ ץ ⱳ LFSR ᵝ ҈ ṿȂ

0000̔Ҍ LFSRβ0 / ҈ ṿ ԍ1 

0001̔Ҍ LFSRβ[1:0] / ҈ ṿ ԍ3 

0010̔Ҍ LFSRβ[2:0] / ҈ ṿ ԍ7 

0011̔Ҍ LFSRβ[3:0] / ҈ ṿ ԍ15 

0100̔Ҍ LFSRβ[4:0] / ҈ ṿ ԍ31 

0101̔Ҍ LFSRβ[5:0] / ҈ ṿ ԍ63 

0110̔Ҍ LFSRβ[6:0] / ҈ ṿ ԍ127 

0111̔Ҍ LFSRβ[7:0] / ҈ ṿ ԍ255 

1000̔Ҍ LFSRβ[8:0] / ҈ ṿ ԍ511 

1001̔Ҍ LFSRβ[9:0] / ҈ ṿ ԍ1023 

1010̔Ҍ LFSRβ[10:0] / ҈ ṿ ԍ2047 

Ó1011̔Ҍ LFSRβ[11:0] / ҈ ṿ ԍ4095 

3 TEN DAC  

ᵝ ᴆ 1 ̆ / DAC Ȃ 

0̔ DAC ̕ 

1̔ DAC Ȃ 

2 BEN DAC ₮ Ȃ 

ᵝ ᴆ 1 ̆ / DAC ₮ Ȃ 

0̔ DAC ₮ ̕ 

1̔ DAC ₮ Ȃ 

1 DMAEN DAC DMAⱳ  

ᵝ ᴆ 1 Ȃ 

0̔ DAC DMAⱳ  

1̔ DAC DMAⱳ  

0 CHEN DAC Ȃ 

ᵝ ᴆ 1 ̆ / DACȂ 

0̔ DAC̕ 

1̔ DACȂ 
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 DAC ᴆ ̂DAC_SOTTR̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved TREN 

               rw 

 

ᵝ    

31:1 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

0 TREN DAC ᴆ  . 

ᵝ ᴆ 1̆ / ᴆ Ȃ 

0̔ DAC ᴆ ̕ 

1̔ DAC ᴆ Ȃ 

̔ Ḡ ᴰ DAC_DATO ӊ ̆ѿҩAPB1

ӊ ᵝᴪ ᴆ 0. 

 DAC ₮ ̂DAC_DATÕ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved DACCHDO[11:0] 

 r 

 

ᵝ    

31:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11:0 DACCHDO[11:0] DAC ₮Ȃ 

֓ᵝҹ ̆ DAC ₮  
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 DAC 8β Ḡ ̂DAC_DR8CH̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved DACCHD[7:0] 

                                                                             rw 

 

ᵝ    

31:8 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

7:0 DACCHD[7:0] DAC8β  

֓ᵝ ᴆ ̆DAC ֓ Ȃ 

 DAC 12β Ḡ ̂DAC_DL12CH̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DACCHD[11:0] Reserved 

rw  

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:4 DACCHD[11:0] DAC12β  

֓ᵝ ᴆ ̆DAC ֓ Ȃ 

3:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 
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 DAC 12β Ḡ ̂DAC_DR12CH̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved DACCHD[11:0] 

 rw 

 

ᵝ    

31:12 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

11:0 DACCHD[11:0] DAC12β  

֓ᵝ ᴆ ̆DAC ֓ Ȃ  
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16 ̂COMP̃ 

COMP ԍ ңҩ ῀ ̆ ₮ /γ Ȃ ñINPò ῀

ԍòINMò ῀ ̆ ₮ҹ ̆ ñINPò ῀ ᵞԍñINMò ῀ ̆ ₮

ҹᵞ Ȃ 

 COMP  

COMP 1ҩ ̆ APB1 ҉Ȃ 

16-1 1 2  

 

 

COMP1_OUT:

PB8/PB6

COMP Interrupt

Polarity Selection

COMP1

+

-

COMP2_OUT:

PA7/PB9

COMP Interrupt

Polarity Selection

COMP2

+

-

TIM1_OCREFCLR

TIM1_BKIN

TIM1_IC1

TIM2_IC2

TIM2_IC3

TIM2_OCREFCLR

TIM3_IC2

TIM3_IC3

TIM3_OCREFCLR

TIM4_IC2

TIM4_IC3

TIM4_OCREFCLR

TIM5_IC2

TIM5_IC3

TIM5_OCREFCLR

Window mode_1

Window 

mode_1

PA3

PB2

PA4

DAC_OUT/PB13

PA2

PA3

PB1

PA5

PB0

VREF_VC1

DAC_OUT/PB13

PA6

PB10

VREF_VC2

PA5

TIM1_OCREFCLR

TIM1_BKIN

TIM1_IC1

TIM2_IC1

TIM2_IC4

TIM2_OCREFCLR

TIM3_IC1

TIM3_IC4

TIM3_OCREFCLR

TIM4_IC1

TIM4_IC4

TIM4_OCREFCLR

TIM5_IC1

TIM5_IC4

TIM5_OCREFCLR

̔

1̆DAC_OUT/PB13 12 bit DAC ₮ ҹPB13̕

2̆VREF_VCx ῤ 6-bit DAC ₮̕

VREF_VC1

PA2
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16-2 3 4  

 

 

 COMP  

Â 1ҩ  

Â ῍֣ңҩ 6bit DACῤ ῀ 

Â ̆ ᵝ 

Â ₮ ȁᵞ 

Â ȁᵞȁҬȁ  

Â ₮⌠I/O ̆ ԍ ԊᴆȁOCREF_CLRԊᴆȁ┤ Ԋᴆȁ֟ Ҭ  

COMP3_OUT:

PB4/PA10/PB10

COMP Interrupt

Polarity Selection

COMP3

+

-

TIM1_OCREFCLR

TIM1_BKIN

TIM1_IC1

TIM2_IC1

TIM2_IC2

TIM2_OCREFCLR

TIM3_IC1

TIM3_IC2

TIM3_OCREFCLR

TIM4_IC1

TIM4_IC2

TIM4_OCREFCLR

TIM5_IC1

TIM5_IC2

TIM5_OCREFCLR

COMP4_OUT:

PB11/PC5/PC10

COMP Interrupt

Polarity Selection

COMP4

+

-

TIM1_OCREFCLR

TIM1_BKIN

TIM1_IC1

TIM2_IC3

TIM2_IC4

TIM2_OCREFCLR

TIM3_IC3

TIM3_IC4

TIM3_OCREFCLR

TIM4_IC3

TIM4_IC4

TIM4_OCREFCLR

TIM5_IC3

TIM5_IC4

TIM5_OCREFCLR

Window mode_2

Window 

mode_2

PA10

DAC_OUT/PB13

VREF_VC1

PD7

PA9

PD6

VREF_VC1

DAC_OUT/PB13

PA12

PD5

VREF_VC2

PA11

PD4

VREF_VC2

DAC_OUT/PB13

̔

1̆DAC_OUT/PB13 12 bit DAC ₮ ҹPB13̕

2̆VREF_VCx ῤ 6-bit DAC ₮̕
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Â ῀ I/O ȁҒ 6bit DACȁ 12bit DAC₮ 

Â Ώ̆ ’Ҋ ᵝ  

Â ̂Blanking̃̆ ֟ Blanking 

Â COMP1/COMP2ȁCOMP3/COMP4ץ  

Â ֟ Ҭ Sleep׆  

Â  

Â ṿ  

Â ԍ  

 COMP  

Ҋ ̆ ֓ ̆ Ȃ 

Â COMPx_CTRL.HYST[1:0]Ȃ 

Â ₮ COMPx_CTRL.POLȂ 

Â ῀ ̆ COMPx_CTRL.INPSEL[3:0]̆ COMPx_CTRL. INMSEL[2:0]Ȃ 

Â ₮ COMPx_CTRL.OUTSEL[3:0]Ȃ 

Â COMPx_CTRL.BLKING[2:0]Ȃ 

Â COMPx_FILC.SAMPW[4:0]Ȃ 

Â ṿCOMPx_FILC.THRESH[4:0] ̂ ṿ ԍCOMPx_FILC.SAMPW[4:0]/2̃Ȃ 

Â ̂ ԍ ̆ ԍ5MHzȂ̃ 

Â ᶏ COMPx_FILC.FILENȂ 

Â ᶏ COMPx_CTRL.ENȂ 

: ԍ҉ץ ̆ ᾢ ᶏ ̆Ῥ ᶏ ̆ ᶏ ̂ ̃ ȁᶏ

̆ └ LOCK ’Ҋ̆ ᵝ Ȃ 

 COMP ᵬ  

  

ץ ̆ 1 2῍֣ PB1 , 3 4῍֣

PD7 Ȃ 

  

1ҩ ̆ ⱳ Ȃ ₮ ץ ₮⌠IO ̆ ѿҩ Ҍ

̆ ץ ₮̆ ⌠ Ȃ 

₮̆ Ԋᴆ̆ ץ 1 ┤ ⱳ Ȃ 
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̔ΐᵣ ԑ ῏  

 

 ԑ ῏  

₮ ԑ ̆ ץ GPIO ⱳ ̆ ӈԅ OUT ṿȂ  

OUT Ҋ̔ 

COMP1 COMP2 COMP3 COMP4 

PB6 PA7 PB4 PB11 

PB8 PB9 PA10 PC10 

- - PB10 PC5 

INP Ҋ ̔ 

INPSEL COMP1 COMP2 COMP3 COMP4 

000 PA2 PB1 PA10 PD7 

001 PA3 PA6 DAC_OUT(PB13) PA12 

010 VREF_VC1 PB10 VREF_VC1 PD5 

011 PB1 PA5 PD7 VREF_VC2 

100 - VREF_VC2 - - 

INM Ҋ ̔ 

INMSEL COMP1 COMP2 COMP3 COMP4 

000 PA5 PA3 PA9 PA11 

001 PB0 PB2 PD6 PD4 

010 PA2 PA4 VREF_VC1 VREF_VC2 

011 VREF_VC1 DAC_OUT(PB13) DAC_OUT(PB13) DAC_OUT(PB13) 

100 DAC_OUT(PB13) - - - 

₮TRIGḤ Ҋԑ ῏  

TRIG COMP1 COMP2 COMP3 COMP4 

0000 TIM1_OCrefclear TIM1_OCrefclear TIM1_OCrefclear TIM1_OCrefclear 

0001 TIM1_BKIN TIM1_BKIN TIM1_BKIN TIM1_BKIN 

0010 TIM1_IC1 TIM1_IC1 TIM1_IC1 TIM1_IC1 

0011 TIM2_IC1 TIM2_IC2 TIM2_IC1 TIM2_IC3 

0100 TIM2_IC4 TIM2_IC3 TIM2_IC2 TIM2_IC4 

0101 TIM2_OCrefclear TIM2_OCrefclear TIM2_OCrefclear TIM2_OCrefclear 

0110 TIM3_IC1 TIM3_IC2 TIM3_IC1 TIM3_IC3 

0111 TIM3_IC4 TIM3_IC3 TIM3_IC2 TIM3_IC4 

1000 TIM3_OCrefclear TIM3_OCrefclear TIM3_OCrefclear TIM3_OCrefclear 

1001 TIM4_IC1 TIM4_IC2 TIM4_IC1 TIM4_IC3 

1010 TIM4_IC4 TIM4_IC3 TIM4_IC2 TIM4_IC4 

1011 TIM4_OCrefclear TIM4_OCrefclear TIM4_OCrefclear TIM4_OCrefclear 

1100 TIM5_IC1 TIM5_IC2 TIM5_IC1 TIM5_IC3 
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1101 TIM5_IC4 TIM5_IC3 TIM5_IC2 TIM5_IC4 

1110 TIM5_OCrefclear TIM5_OCrefclear TIM5_OCrefclear TIM5_OCrefclear 

Other - - - - 

 

 ₮ 

COMP₮ COMPx_CTRL.OUT₮ ╠ ṿҍCOMPx_CTRL.FLTOUTṿȂ 

Â ῏ ̆COMPx_CTRL.OUT₮ ̆COMPx_CTRL.FLTOUT₮ ̕ 

Â ̆COMPx_CTRL.OUTȁCOMPx_CTRL.FLTOUT№≢ ╠ ₮

Ȃ 

 Ҭ  

COMP Ҭ ȂҬ ֟ Ҋ2 ’Ȃ 

Â COMPx_CTRL.POLҌ ̆Ҭ ᶏ ̆ INPSEL > INMSEL̆COMPx_CTRL.OUTᴆ

ҹ1 ֟ Ҭ Ȃ 

Â COMPx_CTRL.POL̆Ҭ ᶏ ̆ INPSEL < INMSEL̆COMPx_CTRL.OUTᴆ ҹ

1 ֟ Ҭ Ȃ 

 COMP  

 COMP  

 

16-1 COMP  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

010h 

COMP1_CTRL 

Reserved 

F
L

T
_

O
U

T
 

O
U

T
 

B
L

K
IN

G
[3

:0
] 

H
Y

S
T

 

P
O

L 

O
U

T
S

E
L
[3

:0
] 

IN
P

S
E

L
[2

:0
] 

IN
M

S
E

L
[3

:0
] 

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

014h 

COMP1_FILC 

Reserved 

SAMPW 

[4:0] 

THRESH 

[4:0] F
IL

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 

018h 

COMP1_FILP 

Reserved 

CLKPSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch Reserved 
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020h 

COMP2_CTRL 

Reserved 

F
L

T
_

O
U

T
 

O
U

T
 

B
L

K
IN

G
[3

:0
] 

H
Y

S
T

 

P
O

L 

O
U

T
S

E
L
[3

:0
] 

IN
P

S
E

L
[2

:0
] 

IN
M

S
E

L
[3

:0
] 

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

024h 

COMP2_FILC 

Reserved 

SAMPW 

[4:0] 

THRESH 

[4:0] F
IL

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 

028h 

COMP2_FILP 

Reserved 

CLKPSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

02Ch Reserved 

030h 

COMP3_CTRL 

Reserved 

F
L

T
_

O
U

T
 

O
U

T
 

B
L

K
IN

G
[3

:0
] 

H
Y

S
T

 

P
O

L 

O
U

T
S

E
L
[3

:0
] 

IN
P

S
E

L
[2

:0
] 

IN
M

S
E

L
[3

:0
] 

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

034h 

COMP3_FILC 

Reserved 

SAMPW 

[4:0] 

THRESH 

[4:0] F
IL

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 

038h 

COMP3_FILP 

Reserved 

CLKPSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

03Ch Reserved 

040h 

COMP4_CTRL 

Reserved 

F
L

T
_

O
U

T
 

O
U

T
 

B
L

K
IN

G
[3

:0
] 

H
Y

S
T

 

P
O

L 

O
U

T
S

E
L
[3

:0
] 

IN
P

S
E

L
[2

:0
] 

IN
M

S
E

L
[3

:0
] 

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

044h 

COMP4_FILC 

Reserved 

SAMPW 

[4:0] 

THRESH 

[4:0] F
IL

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 

048h 

COMP4_FILP 

Reserved 

CLKPSC[15:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

04Ch~ 

06Ch 
Reserved 
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070h 

COMP_OSEL 

Reserved C
M

P
4

X
O

 

C
M

P
2

X
O

 

Reset Value 0 0 

074h~ 

080h 
Reserved 

084h 

COMP_LOCK 

Reserved C
M

P
4

L
K

 

C
M

P
3

L
K

 

C
M

P
2

L
K

 

C
M

P
1

L
K

 

Reset Value 0 0 0 0 

088h Reserved 

08Ch 

COMP_INTEN 

Reserved 

C
M

P
4

IE
N

 

C
M

P
3

IE
N

 

C
M

P
2

IE
N

 

C
M

P
1

IE
N

 

Reset Value 0 0 0 0 

090h 

COMP_INTSTS 

Reserved C
M

P
4

IS
 

C
M

P
3

IS
 

C
M

P
2

IS
 

C
M

P
1

IS
 

Reset Value 0 0 0 0 

094h 

COMP_INVREF 

Reserved 

V
V

2
T

R
M

[5
:0

] 

V
V

2
E

N
 

V
V

1
T

R
M

[5
:0

] 

V
V

1
E

N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

098h 

COMP_OTIMEN 

Reserved 

C
M

P
4

O
E

N 

C
M

P
3

O
E

N 

C
M

P
2

O
E

N 

C
M

P
1

O
E

N 

Reset Value 0 0 0 0 

 

 COMP1└ ̂COMP1_CTRL̃ 

Ẓ :0x10 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved FLTOUT OUT BLKING[1:0] 

r r r rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BLKING[0] HYST[1:0] POL OUTSEL[3:0] INPSEL[2:0] INMSEL[3:0] EN 

rw rw rw rw rw rw rw 
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ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

19 FLTOUT 1 ₮  

0̔ ₮ᵞ 

1̔ ₮  

18 OUT 1 ₮  

0̔ ₮ᵞ 

1̔ ₮  

17:15 BLKING[2:0] ֓ᵝ ҩ ₮ └ 1 ₮ Ȃ. 

000: Ҍ  

001: Tim1 OC5ᵬҹ  

ῒז :Ḡ  

14:13 HYST[1:0] ֓ᵝ 1 Ȃ 

00̔ ̕ 

01̔ᵞ ̕ 

10̔Ҭ ̕ 

11̔ Ȃ 

12 POL ᵝ ԍ 1 ₮ 

0:₮ ̕ 

1:₮ Ȃ 

11:8 OUTSEL[3:0] 0000̔TIM1_OCrefclear 

0001̔TIM1_BKIN 

0010̔TIM1_IC1 

0011̔TIM2_IC1 

0100̔TIM2_IC4 

0101̔TIM2_OCrefclear 

0110̔TIM3_IC1 

0111̔TIM3_IC4 

1000̔TIM3_OCrefclear 

1001̔TIM4_IC1 

1010̔TIM4_IC4 

1011̔TIM4_OCrefclear 

1100̔TIM5_IC1 

1101̔TIM5_IC4 

1110̔TIM5_OCrefclear 

1111̔Reserved 

7:5 INPSEL[2:0] 1 ᵝ 

000: PA2 

001: PA3 

010: VREF_VC1 

011: PB1 

4:1 INMSEL[3:0] 1 ῀ ᵝ 

0000̔PA5 

0001̔PB0 
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ᵝ    

0010̔PA2 

0011̔VREF_VC1 

0100̔DAC_OUT/PB13 

0 EN ᵝ /̓͂ COMP1 

0: 1 ̕ 

1: 1 Ȃ 

 COMP1 └ ̂COMP1_FILC̃ 

Ẓ :0x14 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved SAMPW[4:0] THRESH[4:0] FILEN 

 rw rw rw 

 

ᵝ    

31:11 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

10:6 SAMPW[4:0] ᵞ ̆  = SAMPW + 1Ȃ 

5:1 THRESH[4:0] ᵞ ̆ Ҭ ₮ ṿ̆ ₮

̆ ṿ ԍ SAMPW / 2Ȃ 

0 FILEN ᶏ ᵝ 

0̔ ῏ ̕ 

1̔ ᶏ Ȃ 

 COMP1 ̂COMP1_FILP̃ 

Ẓ :0x18 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CLKPSC[15:0] 

rw 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 CLKPSC[15:0] ᵞ № ̆ №  = CLKPSC + 1Ȃ 

0̔ 1ҩ ̕ 

1̔ 2ҩ ̕ 

2̔ 3ҩ ̕ 

é 

 COMP2└ ̂COMP2_CTRL̃ 

Ẓ :0x20 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved FLTOUT OUT BLKING[1:0] 

r r r rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BLKING[0] HYST[1:0] POL OUTSEL[3:0] INPSEL[2:0] INMSEL[3:0] EN 

rw rw rw rw rw rw rw 

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

19 FLTOUT 2 ₮  

0̔ ₮ᵞ 

1̔ ₮  

18 OUT 2 ₮  

0̔ ₮ᵞ 

1̔ ₮  

17:15 BLKING[2:0] ֓ᵝ ҩ ₮ └ 2 ₮ Ȃ. 

000: Ҍ  

001: Tim1 OC4ᵬҹ  

ῒז :Ḡ  

14:13 HYST[1:0] ֓ᵝ 2 Ȃ 

00̔ ̕ 

01̔ᵞ ̕ 

10̔Ҭ ̕ 

11̔ Ȃ 

12 POL ᵝ ԍ 2 ₮ 

0:₮ ̕ 

1:₮ Ȃ 
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ᵝ    

11:8 OUTSEL [3:0] 0000̔TIM1_OCrefclear 

0001̔TIM1_BKIN 

0010̔TIM1_IC1 

0011̔TIM2_IC2 

0100̔TIM2_IC3 

0101̔TIM2_OCrefclear 

0110̔TIM3_IC2 

0111̔TIM3_IC3 

1000̔TIM3_OCrefclear 

1001̔TIM4_IC2 

1010̔TIM4_IC3 

1011̔TIM4_OCrefclear 

1100̔TIM5_IC2 

1101̔TIM5_IC3 

1110̔TIM5_OCrefclear 

1111̔Reserved 

7:5 INPSEL[2:0] 2 ᵝ 

000: PB1 

001: PA6 

010: PB10 

011: PA5 

100: VREF_VC2 

4:1 INMSEL[3:0] 2 ῀ ᵝ 

0000̔PA3 

0001̔PB2 

0010̔PA4 

0011̔DAC_OUT/PB13 

0 EN ᵝ /̓͂ COMP2 

0: 2 ̕ 

1: 2 Ȃ 

 COMP2 └ ̂COMP2_FILC̃ 

Ẓ :0x24 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved SAMPW[4:0] THRESH[4:0] FILEN 

 rw rw rw 
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ᵝ    

31:11 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

10:6 SAMPW[4:0] ᵞ ̆  = SAMPW + 1Ȃ 

5:1 THRESH[4:0] ᵞ ̆ Ҭ ₮ ṿ̆ ₮

̆ ṿ ԍ SAMPW / 2Ȃ 

0 FILEN ᶏ ᵝ 

0̔ ῏ ̕ 

1̔ ᶏ Ȃ 

 COMP2 ̂COMP2_FILP̃ 

Ẓ :0x28 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CLKPSC[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15̔0 CLKPSC[15:0] ᵞ № ̆ №  = CLKPSC + 1Ȃ 

0̔ 1ҩ ̕ 

1̔ 2ҩ ̕ 

2̔ 3ҩ ̕ 

é 

 COMP3└ ̂COMP3_CTRL̃ 

Ẓ :0x30 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved FLTOUT OUT BLKING[1:0] 

r r r rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BLKING[0] HYST[1:0] POL OUTSEL[3:0] INPSEL[2:0] INMSEL[3:0] EN 
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rw rw rw rw rw rw rw 

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

19 FLTOUT 3 ₮  

0̔ ₮ᵞ 

1̔ ₮  

18 OUT 3 ₮  

0̔ ₮ᵞ 

1̔ ₮  

17:15 BLKING[2:0] ֓ᵝ ҩ ₮ └ 3 ₮ Ȃ. 

000: Ҍ  

001: Tim1 OC4ᵬҹ  

ῒז :Ḡ  

14:13 HYST[1:0] ֓ᵝ 3 Ȃ 

00̔ ̕ 

01̔ᵞ ̕ 

10̔Ҭ ̕ 

11̔ Ȃ 

12 POL ᵝ ԍ 3 ₮ 

0:₮ ̕ 

1:₮ Ȃ 

11:8 OUTSEL [3:0] 0000̔TIM1_OCrefclear 

0001̔TIM1_BKIN 

0010̔TIM1_IC1 

0011̔TIM2_IC1 

0100̔TIM2_IC2 

0101̔TIM2_OCrefclear 

0110̔TIM3_IC1 

0111̔TIM3_IC2 

1000̔TIM3_OCrefclear 

1001̔TIM4_IC1 

1010̔TIM4_IC2 

1011̔TIM4_OCrefclear 

1100̔TIM5_IC1 

1101̔TIM5_IC2 

1110̔TIM5_OCrefclear 

1111̔Reserved 

7:5 INPSEL[2:0] 3 ᵝ 

000: PA10 

001: DAC_OUT/PB13 

010: VREF_VC1 

011: PD7 
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ᵝ    

4:1 INMSEL[3:0] 3 ῀ ᵝ 

0000̔PA9 

0001̔PD6 

0010̔VREF_VC1 

0011̔DAC_OUT/PB13 

0 EN ᵝ /̓͂ COMP3 

0: 3 ̕ 

1: 3 Ȃ 

 COMP3 └ ̂COMP3_FILC̃ 

Ẓ :0x34 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved SAMPW[4:0] THRESH[4:0] FILEN 

 rw rw rw 

 

ᵝ    

31:11 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

10:6 SAMPW[4:0] ᵞ ̆  = SAMPW + 1Ȃ 

5:1 THRESH[4:0] ᵞ ̆ Ҭ ₮ ṿ̆ ₮

̆ ṿ ԍ SAMPW / 2Ȃ 

0 FILEN ᶏ ᵝ 

0̔ ῏ ̕ 

1̔ ᶏ Ȃ 

 COMP3 ̂COMP3_FILP̃ 

Ẓ :0x38 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CLKPSC[15:0] 
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rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15̔0 CLKPSC[15:0] ᵞ № ̆ №  = CLKPSC + 1Ȃ 

0̔ 1ҩ ̕ 

1̔ 2ҩ ̕ 

2̔ 3ҩ ̕ 

é 

 COMP4└ ̂COMP4_CTRL̃ 

Ẓ :0x40 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved FLTOUT OUT BLKING[1:0] 

r r r rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BLKING[0] HYST[1:0] POL OUTSEL[3:0] INPSEL[2:0] INMSEL[3:0] EN 

rw rw rw rw rw rw rw 

 

ᵝ    

31:20 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

19 FLTOUT 4 ₮  

0̔ ₮ᵞ 

1̔ ₮  

18 OUT 4 ₮  

0̔ ₮ᵞ 

1̔ ₮  

17:15 BLKING[2:0] ֓ᵝ ҩ ₮ └ 4 ₮ Ȃ. 

000: Ҍ  

001: Tim1 OC5ᵬҹ  

ῒז :Ḡ  

14:13 HYST[1:0] ֓ᵝ 4 Ȃ 

00̔ ̕ 

01̔ᵞ ̕ 

10̔Ҭ ̕ 

11̔ Ȃ 

12 POL ᵝ ԍ 4 ₮ 

0:₮ ̕ 
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ᵝ    

1:₮ Ȃ 

11:8 OUTSEL [3:0] 0000̔TIM1_OCrefclear 

0001̔TIM1_BKIN 

0010̔TIM1_IC1 

0011̔TIM2_IC3 

0100̔TIM2_IC4 

0101̔TIM2_OCrefclear 

0110̔TIM3_IC3 

0111̔TIM3_IC4 

1000̔TIM3_OCrefclear 

1001̔TIM4_IC3 

1010̔TIM4_IC4 

1011̔TIM4_OCrefclear 

1100̔TIM5_IC3 

1101̔TIM5_IC4 

1110̔TIM5_OCrefclear 

1111̔Reserved 

7:5 INPSEL[2:0] 4 ᵝ 

000: PD7 

001: PA12 

010: PD5 

011: VREF_VC2 

4:1 INMSEL[3:0] 4 ῀ ᵝ 

0000̔PA11 

0001̔PD4 

0010̔VREF_VC2 

0011̔DAC_OUT/PB13 

0 EN ᵝ /̓͂ COMP4 

0: 4 ̕ 

1: 4 Ȃ 

 COMP4 └ ̂COMP4_FILC̃ 

Ẓ :0x44 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved SAMPW[4:0] THRESH[4:0] FILEN 

 rw rw rw 
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ᵝ    

31:11 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

10:6 SAMPW[4:0] ᵞ ̆  = SAMPW + 1Ȃ 

5:1 THRESH[4:0] ᵞ ̆ Ҭ ₮ ṿ̆ ₮

̆ ṿ ԍ SAMPW / 2Ȃ 

0 FILEN ᶏ ᵝ 

0̔ ῏ ̕ 

1̔ ᶏ Ȃ 

 COMP4 ̂COMP4_FILP̃ 

Ẓ :0x48 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CLKPSC[15:0] 

rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:0 CLKPSC[15:0] ᵞ № ̆ №  = CLKPSC + 1Ȃ 

0̔ 1ҩ ̕ 

1̔ 2ҩ ̕ 

2̔ 3ҩ ̕ 

é 

 COMP ₮ ̂COMP_OSEL̃ 

Ẓ :0x70 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CMP4XO CMP2XO 
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              rw rw 

 

ᵝ    

31:2 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

1 CMP4XO 4 3 ₮ ₮ 

0̔ COMP4 ₮̕ 

1̔ COMP3COMP4 ₮Ȃ 

0 CMP2XO 2 1 ₮ ₮ 

0̔ COMP2 ₮̕ 

1̔ COMP1COMP2 ₮Ȃ 

 COMP ̂COMP_LOCK̃ 

Ẓ :0x84 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CMP4LK CMP3LK CMP2LK CMP1LK 

            rw rw rw rw 

 

ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3 CMP4LK ֽΏѿ ̆ ᴆ └ ̆ / ᵝ  

ᵝ ץ COMP4_CTRLҹ  

0̔ COMP4_CTRLΏ  

1̔ COMP4_CTRL  

2 CMP3LK ֽΏѿ ̆ ᴆ └ ̆ / ᵝ  

ᵝ ץ COMP3_CTRLҹ  

0̔ COMP3_CTRLΏ  

1̔ COMP3_CTRL  

1 CMP2LK ֽΏѿ ̆ ᴆ └ ̆ / ᵝ  

ᵝ ץ COMP2_CTRLҹ  

0̔ COMP2_CTRLΏ  

1̔ COMP2_CTRL  

0 CMP1LK ֽΏѿ ̆ ᴆ └ ̆ / ᵝ  

ᵝ ץ COMP1_CTRLҹ  

0̔ COMP1_CTRLΏ  

1̔ COMP1_CTRL  
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 COMPҬ ᶏ ̂COMP_INTEÑ 

Ẓ :0x8C 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CMP4IEN CMP3IEN CMP2IEN CMP1IEN 

            rw rw rw rw 

 

ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3 CMP4IEN ᵝ └COMP4Ҭ  

0̔  

1̔ ᶏ  

2 CMP3IEN ᵝ └COMP3Ҭ  

0̔  

1̔ ᶏ  

1 CMP2IEN ᵝ └COMP2Ҭ  

0̔  

1̔ ᶏ  

0 CMP1IEN ᵝ └COMP1Ҭ  

0̔  

1̔ ᶏ  

 COMPҬ ̂COMP_INTSTS̃ 

Ẓ :0x90 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved CMP4IS CMP3IS CMP2IS CMP1IS 

 rw rw rw rw 
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ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3 CMP4IS COMP4Ҭ ᵝ̆Ώ0  

2 CMP3IS COMP3Ҭ ᵝ̆Ώ0  

1 CMP2IS COMP2Ҭ ᵝ̆Ώ0  

0 CMP1IS COMP1Ҭ ᵝ̆Ώ0  

 COMP ῀ ̂COMP_INVREF̃ 

Ẓ :0x94 

ᵝṿ:0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved VV2TRM[5:0] VV2EN VV1TRM[5:0] VV1EN 

 rw rw rw rw 

 

ᵝ    

31:14 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

13:8 VV2TRM[5:0] ῤ 2 ῀ VREFβ  

0~0bô111111₮ 0~VDDĂ῍64ҩ ᵝ̆ᶛ ף↕7

̂7+1̃*VDDA/32 = 1/4 VDDA 

7 VV2EN ῤ 2 ῀ ᶏ : 

0̔ ̕ 

1̔ ̆ 

6:1 VV1TRM[5:0] ῤ 1 ῀ VREFβ  

0~0bô111111₮ 0~VDDĂ῍64ҩ ᵝ̆ᶛ ף↕7

̂7+1̃*VDDA/32 = 1/4 VDDA 

0 VV1EN ῤ 1 ῀ ᶏ : 

0̔ ̕ 

1̔ ̆ 

 COMP ₮⌠ ᶏ ̂COMP_OTIMEÑ 

Ẓ :0x98 

ᵝṿ:0x0000 0000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
CMP4 

OEN 

CMP3 

OEN 

CMP2 

OEN 

CMP1 

OEN 

 rw rw rw rw 

 

ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3 CMP4OEN ᵝ └COMP4₮⌠ ⱳ  

0̔  

1̔ ᶏ  

2 CMP3OEN ᵝ └COMP3₮⌠ ⱳ  

0̔  

1̔ ᶏ  

1 CMP2OEN ᵝ └COMP2₮⌠ ⱳ  

0̔  

1̔ ᶏ  

0 CMP1OEN ᵝ └COMP1₮⌠ ⱳ  

0̔  

1̔ ᶏ  
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17 └ ̂LCD̃ 

 ׃ 

LCD └ ԍ ̂Segment LCD̃̆ ΐ 8ҩῈ῍ ̂COM̃ 32

ҩ ̂SEG̃̆ΐᵣ ‗ԍҌ ̆ΐᵣ ΎȂSegment LCD

̆ ֓ ֦ Ȃ ҩ ѿ ң ӊ № Ȃ

ⱴ ԍ ṿ ̆↕ Ȃҹԅ ᾧ Ҭ₮ ̆ ҹ֜ Ȃ 

 Һ  

Â Ȃ  

Â ̔ ȁ1/2ȁ1/3ȁ1/41/8 Ȃ 

Â Ẓ ̔ ȁ1/2ȁ1/31/4 Ẓ Ȃ 

Â ‖ └ᾛ ῤ Ҭ ̂Ἕ ꜚ/ ꜚḤ ̃Ȃ  

Â LCD ̔HSE/16HSI_8M/8 

Â ң └ ̔ ӊ 7ҩ ᵝ ̕ VLCD VLCDmin~VLCDmax

ῤ ֽ̂ᶏ ῤ ̃Ȃ 

Â ῤ ֟ LCDҬ ̆ ᴆ ץ̆ LCD ҉ Ȃ  

Â ῤ ₮ ‖  

Â ῤ ᵝ ̆ ᵞ ̂EMĨ ⱳ Ȃ 

Â ⱳ ̔ 1ȁ2ȁ3ȁ4ȁ8 Ἕ ̂0.5Hzȁ1Hzȁ2Hz4Hz̃Ҋ  

Â ᵬSEG COMⱳ ҹ AFIOȂ 
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 ⱳ  

17-1 LCD└  

 

Interrupt

LCDSEL

PRES[3:0]

DIV[3:0]

Frequency generator

COM[2:0]
COM[7:3]/

SEG[36:32]

COM[7:3]

SEG[36:0]

SEG[36:32]

SEG[31:0]

VSEL

LCDEN

HDEN

BIAS[1:0]

CONTRAST[2:0]

LCDCLK

Analog Switch  Array

ck_div

ck_pres
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 ⱳ  

LCD└ ᶫԅѿҩ ῃ ץ̆ ̆ Ȃ ҩCOM

̆ᵖ ᵝҌ ȂCOM ‗ԍ ̆ ѿҩ Ҭΐ ̆ᵖ ҩ ᵝ

ѿҩCOM ԍ ꜚ ȂLCD└ Ẓ ץ̆ Ȃ 

ᾣ ῏ ̆ ץ ӈҹ ῏ RMS ӊ ̔ 

ᾣ  = [ V_on(rms)- V_off(rms)]  

‗ԍ V_on(rms)ṿ V_thӊ Ȃ 

ῒҬ̆V_on(rms)V_off(rms)ҍ ԍ ꜚ ῏Ȃ ꜚLCD COM ⱴ ̆

V_on(rms)V_off(rms)ӊ ̆ ᵞȂ ̆ ԍ VLCD̆ ᶏ Ẓ ̆

ץ № V_on(rms)V_off(rms)̆׆ ᾣ Ȃ 

  

ѿҩ № ѿҩ16 31 № Ȃ LCD_FCTRL.PRES[3:0]̆ LCDCLK

2PRES[3:0]Ȃץ LCD_FCTRL.DIV[3:0]̆ ѿ 31̆⌠16ץ ץ № Ȃ 

₮ fck_divҩLCD└ Ȃfck_divLCDᵝ ̆ Ҍ ̂

ֽױ ’Ҋ ̃Ȃ ̂fframẽ fck_divץ COM ̂ ӗץ ̃

Ȃ 

῀ fLCDCLKҍῒ ₮ fck_divӊ ῏ ̔ 

Æͺ
Æ

ς ὈὍὠρφ
 

₮ fck_divҍ fframeӊ ῏ ̔ 

Æ  Æͺ  $ÕÔÙ 

└LCD_FCTRL.BLINKF[2:0](ҹ 0̆ 1̆ 2̆ é7)̆ 0.5Hzȁ1Hzȁ2Hz4Hz

ῤȂ ₮ fck_divҍ fBLINKӊ ῏ ̔ 

Æ  Æͺ Ⱦς  

ᶛ Ҋ ̔ 

17-1 ᶛ 

LCDCLK PRES[3:0] DIV[3:0] Ratio Duty fframe 

1.00MHz 7 3 2432 1/8 51.4Hz 

1.00MHz 8 3 4864 1/4 51.4Hz 

1.00MHz 8 10 6656 1/3 50.1Hz 

1.00MHz 9 3 9728 1/2 51.4Hz 

1.00MHz 10 3 19456 static 51.4Hz 

̔ҹԅ ⌠ ᵞ ⱳ ┘ ̆ 40Hz ~100HzῤȂ 
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 Ὲ῍ ꜚ  

 COMḤ Ẓ  

Ẓ ҹ ꜚ LCD ᶏ Ȃ LCD_CTRL.BIAS[1:0]COMḤ Ẓ ̆ ҹ1/2Ẓ

ȁ1/3Ẓ ȁ1/4Ẓ Ȃ 

COM[n]n ᵝ ԍ ꜚ ̆COM pin ꜚ⌠VLCD̆ Ẽ ꜚ⌠VSSȂCOM[n]ῒ

ז ᵝҌ ꜚ̆ 1/31/4Ẓ ̔COM pin ꜚ⌠1/31/4VLCD̆Ẽ ꜚ⌠2/3

3/4VLCD̕ 1/2Ẓ ̔ Ẽ ꜚ⌠1/2 VLCDȂ 

SEG n ᵝ ԍ ꜚ ̆SEG pin ꜚ⌠VSS̆ Ẽ ꜚ⌠VLCDȂSEGҌ ꜚ

̆ 1/3Ẓ ̔SEG pin ꜚ⌠2/3 VLCD̆ Ẽ ꜚ⌠1/3 VLCD̕ 1/4Ẓ ̔

Ẽ ꜚ⌠1/2 VLCD̕ 1/2 Ẓ ̔SEG pin ꜚ⌠VLCD̆

Ẽ ꜚ⌠VSSȂ 

ѿҩἝ COM SEG ѿ ᵝ ԍ ꜚ C̆OM SEG Ἕ̆ Ȃ

17-2 ̆ ᵝ ⁞ ̆ ҩ ̆ ҹ1/2 VLCDȂ 

17-2 Ẽ ᶛ ̂1/4 ̆1/3Ẓ ̃ 

 

̔ ҹCOM0-SEG0,COM1-SEG0 ̆COM2-SEG0,COM3-SEG0Ҍ Ȃ 

 COMḤ  

ҹ1/̂  LCD ҉ Ὲ῍ ̃Ȃ LCD_CTRL.DUTY[2:0]COMḤ ̆

ҹ ȁ1/2 ȁ1/3 ȁ1/4 ȁ1/8 Ȃҽᶛ 1/4 ̆῍4ҩ

COM ↕̆ѿ Ҭ ҩ ᵝ ῒ̆ҬCOM[0]β 0 ԍ ꜚ C̆OM[1]β 1 ԍ

ꜚ ̆COM[2]β 2 ԍ ꜚ ̆COM[3]β 3 ԍ ꜚ Ȃ 

̆COM[0] ԍ ꜚ ̆ COM[7:1]Ҍᶏ ꜚ⌠ VSS̆ ҩ Ҭ

ѿҩ ᵝ̆ fframeԍfLCDȂ SEG COM VLCD VSSңҩ ≢Ȃ SEGҍ

COM ҹ 0̆ ↕Ἕ ԍ ꜚ ̆ ↕Ἕ ԍ ꜚ ̆ Ȃ

17-3 ̆Ἕ 0 ԍ ꜚ ̆ Ἕ 1 ԍ ꜚ Ȃ 

LCD_CTRL.LCDENᵝ ̆ COM ⌠VSS̆LCD_STS.ENSTSҹ0Ȃ 

VLCD

2/3VLCD

Vss

1/3VLCD

VLCD

2/3VLCD

Vss

1/3VLCD

odd frame even frame

Active Active Inactive Inactive Inactive InactiveActive Active

SEG

COM

Active ActiveInactive Inactive Inactive Inactive Inactive Inactive

Phase 

0
Phase 

1

Phase 

2

Phase 

3

Phase 

0

Phase 

1

Phase 

2

Phase 

3
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17-3 ᶛ 

 

 ῇ ѿ  

COM[0] ̆COM ꜚ ꜚῇ ѿ ̂ 17-1 LCD └ ̃̆ ╠ңҩ

RAM ᵬҹ ╠ ῤ Ȃ COM[7]ԍ ꜚ ̆ῇ ѿ ₮ ңҩ

RAM Ȃ 

 ꜚ  

Ἕ n ꜚ̆↕ 0 ᵝ̆SEG[n] ꜚ⌠VSS̕ Ẽ 0 ᵝ̆SEG[n]

ꜚ⌠VLCDȂ 

Ἕ nҌ ꜚ̆SEG[n] Ҭ ꜚ⌠2/3̂2/4̃VLCD̆Ẽ Ҭ ꜚ⌠1/3̂2/4̃VLCD̕

Ẓ ҹ1/2̆SEG[n] ꜚ⌠VLCD̆ Ẽ ꜚ⌠VSSȂ 

LCD_CTRL.LCDENᵝ ̆ SEG Ҋ ⌠VSSȂ 

Ҋ ԅҌ Ẓ ’Ҋ  

PIN COM0

PIN SEG0

PIN SEG1

COM0-SEG0

Activated pixel

COM0-SEG1

Inactivated pixel

COM0

1/1VLCD

0/1VLCD

1/1VLCD

0/1VLCD

1/1VLCD

0/1VLCD

1/1VLCD

0/1VLCD

-1/1VLCD

0/1VLCD

SEG5

SEG6

SEG2

SEG3

SEG0

SEG1

SEG7

SEG4

Line connection

1 frame
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17-4 1/2 ̆1/2Ẓ  

 

PIN COM0

PIN COM1

PIN SEG0

COM0-SEG0

Activated pixel

COM0

2/2VLCD

0/2VLCD

2/2VLCD

0/2VLCD

0/2VLCD

PIN SEG1
2/2VLCD

0/2VLCD

COM0-SEG1

Inactivated pixel

1/2VLCD

2/2VLCD

0/2VLCD

1/2VLCD

2/2VLCD

1/2VLCD

-1/2VLCD

-2/2VLCD

0/2VLCD

1/2VLCD

-1/2VLCD

SEG0

SEG0

SEG1

SEG1

SEG2

SEG2

COM1

SEG3

SEG3

Line connection

1 frame
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17-5 1/3 ̆1/3Ẓ  

 

̔ Ҭ COM2-SEG0ҹ  

PIN COM0

PIN COM1

PIN SEG0

COM1-SEG0

Activated pixel

COM0

2/3VLCD

0/3VLCD

COM2

PIN SEG1

COM0-SEG0

Inactivated pixel

1/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

0/3VLCD

1/3VLCD

-1/3VLCD

COM1

3/3VLCD

3/3VLCD

PIN COM2

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

-1/3VLCD

-3/3VLCD

-2/3VLCD

SEG0

SEG0

SEG1

SEG1

SEG1

SEG2

SEG2

SEG2

Line connection

1 frame
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17-6 1/4 ̆1/3Ẓ  

  

PIN COM0

PIN COM1

PIN SEG0

COM0-SEG1

Activated pixel

COM0

2/3VLCD

0/3VLCD

COM2

PIN SEG1

COM0-SEG0

Inactivated pixel

1/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

0/3VLCD

1/3VLCD

-1/3VLCD

COM1

3/3VLCD

3/3VLCD

PIN COM2

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

2/3VLCD

0/3VLCD

1/3VLCD

3/3VLCD

-1/3VLCD

-3/3VLCD

-2/3VLCD

COM3

SEG0

SEG0

SEG0

SEG0

SEG1

SEG1

SEG1

SEG1

Line connection

1 frame
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17-7 1/8 ̆1/4Ẓ  

 

 ⱳ  

SEGꜚ ⱳ ᶏѿ֓Ἕץ ץ Ȃ LCD_FCTRL.BLINK[1:0]ᵝ

̆ᶏ 1ȁ2ȁ3ȁ4ȁ8 Ἕ Ȃ LCD_FCTRL.BLINKF[2:0]ᵝ ̆

fck_div№ Ȃ 17-2↓₮ԅҌ ᶛȂ 

PIN COM0

PIN COM1

PIN COM7

COM0-SEG0

Activated pixel

COM0

3/4VLCD

1/4VLCD

COM5

PIN SEG0

COM2-SEG0

Inactivated pixel

2/4VLCD

COM1

4/4VLCD

PIN COM2
COM7

0/4VLCD

3/4VLCD

1/4VLCD

2/4VLCD

4/4VLCD

0/4VLCD

3/4VLCD

1/4VLCD

2/4VLCD

4/4VLCD

0/4VLCD

3/4VLCD

1/4VLCD

2/4VLCD

4/4VLCD

0/4VLCD

3/4VLCD

1/4VLCD

2/4VLCD

4/4VLCD

0/4VLCD

3/4VLCD

1/4VLCD

2/4VLCD

4/4VLCD

0/4VLCD

-2/4VLCD

-4/4VLCD

-3/4VLCD

-1/4VLCD

1/4VLCD

2/4VLCD

0/4VLCD

-2/4VLCD

-1/4VLCD

COM6

COM3

COM2

COM4

Line connection

SEG0

SEG0

SEG0

SEG0

SEG0

SEG0

SEG0

SEG0

1 frame
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17-2 ᶛ 

BLINKF[2:0] 
ck_div 

32Hz 64Hz 128Hz 256Hz 

0 0 0 4.0Hz N/A N/A N/A 

0 0 1 2Hz 4.0Hz N/A N/A 

0 1 0 1Hz 2Hz 4.0Hz N/A 

0 1 1 0.5Hz 1Hz 2Hz 4.0Hz 

1 0 0 0.25Hz 0.5Hz 1Hz 2Hz 

1 0 1 N/A 0.25Hz 0.5Hz 1Hz 

1 1 0 N/A N/A 0.25Hz 0.5Hz 

1 1 1 N/A N/A N/A 0.25Hz 

 └ 

  

LCD_CTRL.VSEL LCDꜚ └Ȃ VSEL=1̆ └VLCD ̆

ץ LCD_FCTRL.CONTRAST[3:0]ᵝ └ VLCDmin̂2.6V⌠̃VLCDmax̂5.0Ṽ V̆LCD

ṿ ѿ ̕ VSEL=0̆ └ VLCD=VDDĂ

└ Ȃ 

 ꜚ  

LCD ῤ № ԍVLCDҍVSSӊ׃ Ҭ ̆ 17-8 Ȃ 

LCDꜚῤ ңҩ ̆№≢ ᵞṿ RL ṿ RH ⱴ ꜚ ᵞ ⱳ Ȃ 

ԍLCD_CTRL.LCDENᵝ̔ 

ԅLCD_CTRL.LCDENᵝ̆↕ Ҭ LCDEN̓͂ ̕ LCD_CTRL.LCDENᵝ ̆

Ҭ LCDEN̓͂ Ẽ ץ̆ ᾧ ҩ Ẽ ₮ ҍVSSҌ Ҭ Ȃ 

ԍLCD_FCTRL.PULSEON[2:0]ᵝ̔ 

LCD_FCTRL.PULSEON[2:0]COM SEG ̆ HDEN῏ RL Ȃ

ꜚ ⱳ ᵞ̆ᵖΐ ῤ ꜚ Ȃ 

ԍLCD_FCTRL.HDENᵝ̔ 

LCD_FCTRL.HDENᵝ LCD_FCTRL.PULSEON[2:0]ᵝ ̆↕ HDEN ῏ ̕

LCD_FCTRL.HDENᵝ ̆ LCD_FCTRL.PULSEON[2:0]ᵝ Ҍ ҹ 0̆ ↕ HDEN ῏

LCD_FCTRL.PULSEON[2:0]ᵝҬ ӈ ‖ ̕ LCD_FCTRLҬ HDENβҹ 1̆ ↕

HDEN῏ Ȃ 

RLN RHN№≢ ᵞṿ ṿ № ̆RLN ץ LCD_FCTRL.HDENᵝ Ȃ 
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17-8 LCDꜚ └ 

 

 ‖  

LCD_CTRL.BUFENᵝ̂ LCD_CTRL.LCDEÑ ₮ ‖ ̆ ṿ RHN

֟ Ҭ ץ ᵞⱳ ̆γ ṿ RLN ꜚ ( LCD_FCTRL.HDENᵝ LCD_FCTRL.PULSEON

ᵝ ’)ȂLCD_CTRL.LCDENᵝ ᵝ ̆LCD_STS.RDYᵝ ꜚ ᵝ̆LCD└

ᵬȂ 

ԍ ‖ ԅ LCD ⱴ ῒ ֟ ̆LCD ꜚ ⱬ ⌠ ̆

Ҭ ׆̆ ԅ ⱴ⌠LCDἝ ҉ Ȃ 

  

LCD_FCTRL.DEAD[2:0]ᵝ̆ ץ ӊ └ Ȃ ῤ C̆OM SEG

ҹVSSȂ 

VLCD

BUFEN

BUFEN
BUFEN

VLCDRail 1

BUFEN

BUFEN
BUFEN

VLCDRail 2

BUFEN

BUFEN
BUFEN

VLCDRail 3

BIAS[1]

Static

Vss

3RL 3RH

3RL

RL

2RL

2RL

RL RH

2RH

2RH

RH

3RH

HDEN LCDEN

3/4 VLCD

2/3 VLCD

1/2 VLCD

1/3 VLCD

1/4 VLCD

RLN RHN
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17-9  

 

 ԋ ‖  

LCD└ ῤ ‖ Ữ ̆ Ḡ Ḥ ѿ ̆ Ҍ ᶏ Ҭ └LCD_RAMḱ

Ȃ ץ APB ѿ ‖ LCD_RAM̆ḱ ԅ LCD_RAM̆ ᴆ ᵝ

LCD_STS.UDR̆ ᴆᴪ Ḥ └⌠ԋ ‖ LCD_DISPLAYȂ ᵬҍ

̂ Ҋѿ ̃̆ ⌠ ̆ ҬLCD_RAMΏḠ ғLCD_STS.UDRḠ ᵝ Ȃ

̆LCD_STS.UDDꜚ ᵝ̆ LCD_FCTRL.UDDIEᵝᶏ ̆ ֟ Ҭ Ȃ ᵬ

ң Ȃ LCD_CTRL.LCDEN=1ӊ╠ Ҍ̆ᴪ ᵬ̂ LCD_STS.UDR=1LCD_STS.UDD=0Ȃ̃ 

 COM SEG  

ῃ ₮ ̔SEG[36:0]COM[2:0]Ȃ 

LCD_CTRL.DUTY[2:0]ꜚ SEG Ȃ ȁ1/21/3 Ҭ̆ 37ҩ

SEG ̆COM №≢ҹ 1ȁ2 3ҩ̕ 1/4 ̆ 36ҩ SEG ̆SEG[36]ᵬҹ

COM[3]ᶏ ̕ 1/8 ̆ 32ҩSEG ̆SEG[36:32]ᵬҹCOM[3:7]ᶏ Ȃ 

COM SEGⱳ ҍ ῏ 17-3 Ȃ 

17-3 COMҍSEG  

ᵝ̂DUTỸ SEG Ĭ COM ₮  LCD ⱳ  

1/8 32Ĭ8 

SEG[32]/COM[7] COM[7] 

SEG[33]/COM[6] COM[6] 

SEG[34]/COM[5] COM[5] 

SEG[35]/COM[4] COM[4] 

SEG[36]/COM[3] COM[3] 

COM[2:0] COM[2:0] 

SEG[31:0] SEG[31:0] 

odd frame even frame odd frame even frame

3 phase period

dead time
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1/4 36Ĭ4 

SEG[32]/COM[7] SEG[32] 

SEG[33]/COM[6] SEG[33] 

SEG[34]/COM[5] SEG[34] 

SEG[35]/COM[4] SEG[35] 

SEG[36]/COM[3] COM[3] 

COM[2:0] COM[2:0] 

SEG[31:0] SEG[31:0] 

1/3 37Ĭ3 

SEG[32]/COM[7] SEG[32] 

SEG[33]/COM[6] SEG[33] 

SEG[34]/COM[5] SEG[34] 

SEG[35]/COM[4] SEG[35] 

SEG[36]/COM[3] SEG[36] 

COM[2:0] COM[2:0] 

SEG[31:0] SEG[31:0] 

1/2 37Ĭ2 

SEG[32]/COM[7] SEG[32] 

SEG[33]/COM[6] SEG[33] 

SEG[34]/COM[5] SEG[34] 

SEG[35]/COM[4] SEG[35] 

SEG[36]/COM[3] SEG[36] 

COM[2] ᶏ  

COM[1:0] COM[1:0] 

SEG[31:0] SEG[31:0] 

STATIC 37Ĭ1 

SEG[32]/COM[7] SEG[32] 

SEG[33]/COM[6] SEG[33] 
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SEG[34]/COM[5] SEG[34] 

SEG[35]/COM[4] SEG[35] 

SEG[36]/COM[3] SEG[36] 

COM[2:1] ᶏ  

COM[0] COM[0] 

SEG[31:0] SEG[31:0] 

 ᵬ  

LCD└ ᵬ Ҋ̔ 

1. LCD ̆ ̆COM/SEG̕  

2. Ώ῀LCD_RAM̆ ᴆ ᵝLCD_STS.UDR̕ 

3. ̆ ᵝLCD_CTRL.LCDEN̆ᶏ LCD ̕ 

4. ̆ ץ ḱ LCD_FCTRL.PRES[3:0]ȁ LCD_FCTRL.DIV[3:0]ȁ

LCD_FCTRL.CONTRAST[3:0]ȁ LCD_FCTRL.PULSEON[2:0] ȁ LCD_FCTRL.DEAD[2:0]

LCD_FCTRL.HDENᵝ̕ 

5. ḱ ̆ ᾢ∞ LCD_STS.UDRҹ̆1↕ ҹ̕0↕ ץ ⌠LCD_RAM̆

ᴆ ᵝLCD_STS.UDR̕ ң LCD_STS.UDR ᵝ ᵬ ҩÆͺ ̆

ҍᶏ COM ῏̆ LCD_CTRL.DUTY[2:0]῏̆ΐᵣ Ҋ ̕ 

6. ḱ Ἕ ̆ ḱץ LCD_FCTRL.BLINK[1:0]LCD_FCTRL.BLINKF[2:0]Ȃ 

LCD_CTRL.DUTY[2:0]  

000̔ LCD̕ 4 

001̔1/2 duty̕ 2 

010̔1/3 duty̕ 3 

011̔1/4 duty̕ 4 

100̔1/8 duty̕ 8 

 Ҭ  

LCDҬ Ҋ ̔ 

Ҭ Ԋᴆ  Ҭ ᶏ └ᵝ /Ҭ  

Ҭ  (Start of frame) LCD_STS.SOF LCD_FCTRL.SOFIE LCD_CLR.SOFCLRΏ1 

Ҭ (Update display done) LCD_STS.UDD LCD_FCTRL.UDDIE LCD_CLR.UDDCLRΏ1 

 LCD └  

LCD῏ ̂32 bits̃ Ώ ᵬ 
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 LCD └   

17-4 LCD└  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

LCD_CTRL 

Reserved B
U

F
E

N
 

R
e
s
e
rv

e
d 

BIAS[1:0] DUTY[2:0] 

V
S

E
L
 

L
C

D
E

N
 

Reset Value 0 0 0 0 0 0 0 0 

004h 

LCD_FCTR

L Reserved 

PRES[3:0] DIV[3:0]  

BLINK  

[1:0] 

BLINKF[2:0]  CONTRAST[3:0] DEAD[2:0] PULSEON[2:0] 

U
D

D
IE

 

R
e
s
e
rv

e
d 

S
O

F
IE

 

H
D

E
N

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 

LCD_STS 

Reserved F
C

R
S

F 

R
D

Y
 

U
D

D
 

U
D

R
 

S
O

F 

E
N

S
T

S 

Reset Value 0 0 0 0 0 0 

00Ch 

LCD_CLR 

Reserved U
D

D
C

L
R

 

R
e
s
e
rv

e
d 

S
O

F
C

L
R 

R
e
s
e
rv

e
d 

Reset Value 0 0 

014h 

LCD_RAM1

_COM0 

S
3

1 

S
3

0 

S
2

9 

S
2

8 

S
2

7 

S
2

6 

S
2

5 

S
2

4 

S
2

3 

S
2

2 

S
2

1 

S
2

0 

S
1

9 

S
1

8 

S
1

7 

S
1

6 

S
1

5 

S
1

4 

S
1

3 

S
1

2 

S
1

1 

S
1

0 

S
9 

S
8 

S
7 

S
6 

S
5 

S
4 

S
3 

S
2 

S
1 

S
0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

LCD_RAM2

_COM0 Reserved 

S
3

6 

S
3

5 

S
3

4 

S
3

3 

S
3

2 

Reset Value 0 0 0 0 0 

01Ch 

LCD_RAM1

_COM1 

S
3

1 

S
3

0 

S
2

9 

S
2

8 

S
2

7 

S
2

6 

S
2

5 

S
2

4 

S
2

3 

S
2

2 

S
2

1 

S
2

0 

S
1

9 

S
1

8 

S
1

7 

S
1

6 

S
1

5 

S
1

4 

S
1

3 

S
1

2 

S
1

1 

S
1

0 

S
9 

S
8 

S
7 

S
6 

S
5 

S
4 

S
3 

S
2 

S
1 

S
0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h 

LCD_RAM2

_COM1 Reserved 

S
3

6 

S
3

5 

S
3

4 

S
3

3 

S
3

2 

Reset Value 0 0 0 0 0 

024h 

LCD_RAM1

_COM2 

S
3

1 

S
3

0 

S
2

9 

S
2

8 

S
2

7 

S
2

6 

S
2

5 

S
2

4 

S
2

3 

S
2

2 

S
2

1 

S
2

0 

S
1

9 

S
1

8 

S
1

7 

S
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S
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5 

S
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S
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S
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S
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S
1
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S
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S
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S
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S
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S
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S
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S
3 

S
2 

S
1 

S
0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

028h 

LCD_RAM2

_COM2 Reserved 

S
3

6 

S
3

5 

S
3

4 

S
3

3 

S
3

2 

Reset Value 0 0 0 0 0 

02Ch 

LCD_RAM1

_COM3 

S
3

1 

S
3

0 

S
2

9 

S
2

8 

S
2

7 

S
2

6 

S
2

5 

S
2

4 

S
23

 

S
2

2 

S
2

1 

S
2

0 

S
1

9 

S
1
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S
1

7 

S
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S
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S
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S
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S
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S
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S
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S
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S
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S
1 

S
0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

030h 

LCD_RAM2

_COM3 Reserved 

S
3

6 

S
3

5 

S
3

4 

S
3

3 

S
3

2 

Reset Value 0 0 0 0 0 

034h 

LCD_RAM1

_COM4 

S
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S
0 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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038h 

LCD_RAM2

_COM4 Reserved 

S
3

6 

S
3

5 

S
3

4 

S
3

3 

S
3

2 

Reset Value 0 0 0 0 0 

03Ch 
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040h 

LCD_RAM2

_COM5 Reserved 
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Reset Value 0 0 0 0 0 

044h 

LCD_RAM1

_COM6 
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048h 

LCD_RAM2

_COM6 Reserved 

S
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S
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2 

Reset Value 0 0 0 0 0 

04Ch 

LCD_RAM1

_COM7 
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050h 

LCD_RAM2

_COM7 Reserved 

S
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6 

S
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S
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S
3

3 

S
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2 

Reset Value 0 0 0 0 0 

 

 LCD └ ̂LCD_CTRL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved BUFEN Reserved BIAS[1:0] DUTY[2:0] VSEL EN 

       rw  rw rw rw rw rw rw rw 

 

ᵝ    

31:9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

8 BUFEN Voltage output buffer enable(Bufferᶏ ) 

ᵝ ԍᶏ ꜚ ⱬ ₮Ȃ 

0̔ ̕ 

1̔ ᶏ Ȃ 
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ᵝ    

7 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

6:5 BIAS[1:0] Bias selector̂Ẓ ̃ 

00̔1/2 Bias̕ 

01̔1/3 Bias̕ 

10̔1/4 Bias̕ 

11̔Ḡ Ȃ 

4:2 DUTY[2:0] Duty selection̂ ̃ 

000̔ LCD̕ 

001̔1/2 duty̕ 

010̔1/3 duty̕ 

011̔1/4 duty̕ 

100̔1/8 duty̕ 

ῒ̔זḠ Ȃ 

1 VSEL LCDꜚ └ 

0̔ └VLCD=VDDA 

1̔ └VLCD  

0 EN LCD controller enablêLCD└ ᶏ ᵝ̃ 

ᵝ ᴆ ᶏ LCD└ Ȃ ᴆ ᴪ Ҋѿ

╠῏ LCD̆ COM SEGҊ ⌠VSSȂ 

0̔ ̕ 

1̔ ᶏ Ȃ 

L̔CD_CTRL.VSELȁLCD_CTRL.DUTYȁLCD_CTRL.BIASLCD_CTRL.BUFENᵝ LCD_CTRL.LCDEN

ᶏ ԍΏḠ ̆ ḱ ̆ ᾢ LCD└ Ȃ 

 LCD └ ̂LCD_FCTRL̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved PRES[3:0] DIV[3:0] BLINK[1:0] 
BLINKF 

[2] 

     rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BLINKF[1:0] CONTRAST[3:0] DEAD[2:0] PULSEON[2:0] UDDIE Reserved SOFIE HDEN 

rw rw rw rw rw rw rw rw rw rw rw rw rw  rw rw 

 

 

ᵝ    

31:27 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

26:23 PRES[3:0] 16-bit prescaler̂16β№ ̃ 

ck_pres = LCDCLK/2n 
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ᵝ    

0000̔ck_pres = LCDCLK̕ 

0001̔ck_pres = LCDCLK/2̕ 

0010̔ck_pres = LCDCLK/4̕ 

é 

1111̔ck_pres = LCDCLK/32768Ȃ 

22:19 DIV[3:0] DIV clock divider̂ № ̃ 

ck_div = ck_pres/(16+n) 

0000̔ck_div = ck_pres/16̕ 

0001̔ck_div = ck_pres/17̕ 

0010̔ck_div = ck_pres/18̕ 

é 

1111̔ck_div = ck_pres/31Ȃ 

18:17 BLINK[1:0] Blink mode selection̂ ̃ 

00̔ ̕ 

01̔ᶏ SEG[0], COM[0] ̂1ҩἝ ̃̕ 

10̔ᶏ  SEG[0], COM ̂ 8ҩἝ ̆ ‗ԍ ̃̕ 

11̔ᶏ SEG COM ̂ Ἕ ̃Ȃ 

16:14 BLINKF[2:0] Blink frequency selection̂ ̃ 

000̔ck_div /8̕ 

001̔ck_div /16̕ 

010̔ck_div /32̕ 

011̔ck_div /64̕ 

100̔ck_div /128̕ 

101̔ck_div /256̕ 

110̔ck_div /512̕ 

111̔ck_div /1024Ȃ 

13:10 CONTRAST[3:0] Contrast Control̂ └̃ 

֓ᵝ VLCD ̂ ԍVDD̃̆ 2.60V~5.0VȂ 

LCD_FCTRL.HDEN = 0̔ 

0000̔VLCD = VDD*1.00̕ 

0001̔VLCD = VDD*0.97̕ 

0010̔VLCD = VDD*0.94̕ 

0011̔VLCD = VDD*0.90̕ 

0100̔VLCD = VDD*0.87̕ 

0101̔VLCD = VDD*0.84̕ 

0110̔VLCD = VDD*0.80̕ 

0111̔VLCD = VDD*0.77̕ 

1000̔VLCD = VDD*0.74̕ 

1001̔VLCD = VDD*0.70̕ 

1010̔VLCD = VDD*0.67̕ 

1011̔VLCD = VDD*0.64̕ 

1100̔VLCD = VDD*0.61̕ 

1101̔VLCD = VDD*0.58̕ 
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ᵝ    

1110̔VLCD = VDD*0.54̕ 

1111̔VLCD = VDD*0.50Ȃ 

LCD_FCTRL.HDEN = 1̔ 

0000̔VLCD = VDD*1.00̕ 

0001̔VLCD = VDD*0.96̕ 

0010̔VLCD = VDD*0.92̕ 

0011̔VLCD = VDD*0.88̕ 

0100̔VLCD = VDD*0.84̕ 

0101̔VLCD = VDD*0.80̕ 

0110̔VLCD = VDD*0.76̕ 

0111̔VLCD = VDD*0.73̕ 

1000̔VLCD = VDD*0.70̕ 

1001̔VLCD = VDD*0.66̕ 

1010̔VLCD = VDD*0.63̕ 

1011̔VLCD = VDD*0.60̕ 

1100̔VLCD = VDD*0.57̕ 

1101̔VLCD = VDD*0.53̕ 

1110̔VLCD = VDD*0.50̕ 

1111̔VLCD = VDD*0.47Ȃ 

9:7 DEAD[2:0] Dead time duration̂ ̃ 

֓ᵝ ᴆ ӊ Ȃ ̆COM SEG

ҹ0V̆ᶏ Ҍḱ ’Ҋ ᵞ Ȃ 

000̔ ̕ 

001̔1 ̕ 

010̔2 ̕ 

011̔3 ̕ 

100̔4 ̕ 

101̔5 ̕ 

110̔6 ̕ 

111̔7 Ȃ 

6:4 PULSEON[2:0] Pulse on duration̂ ‖ ̃ 

ᵝ ck_pres҉ ‖ Ȃ 

000̔0̕  

001̔1/ck_pres̕ 

010̔2/ck_pres̕ 

011̔3/ck_pres̕ 

100̔4/ck_pres̕ 

101̔5/ck_pres̕ 

110̔6/ck_pres̕ 

111̔7/ck_presȂ 

̔ ‖Ҍ LCD ѿ Ȃ 

3 UDDIE Update display done interrupt enablê Ҭ ᶏ ᵝ̃ 

ᵝ ᴆ Ȃ 
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ᵝ    

0̔ ̕ 

1̔ ᶏ Ȃ 

2 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

1 SOFIE Start of frame interrupt enablê Ҭ ᶏ ᵝ̃ 

ᵝ ᴆ Ȃ 

0̔ ̕ 

1̔ ᶏ Ȃ 

0 HDEN High drive enablê ꜚᶏ ᵝ̃ 

ᵝ ᶏ ᵞ № Ȃ 

0̔ ӄ ꜚ ̕ 

1̔ ӄ ꜚᶏ Ȃ 

̔ HDENҹ1 ̆LCD_FCTRL.PULSEONᵝ ҹ001Ȃ 

̔LCD_FCTRL ḱ ̆ Ҋѿ ̂LCD_FCTRL.UDDIEҍ

LCD_FCTRL.SOFIEᵝ ̆ḱ ̃Ȃ LCD_CTRL.BUFENᵝ 1 ̆ᵞ ṿ ꜚ

̆LCD_FCTRL.HDENLCD_FCTRL.PULSEONȂ 

 LCD ̂LCD_STS̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0020 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved FCRSF RDY UDD UDR SOF ENSTS 

          r r r rs r r 

 

ᵝ    

31:6 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

5 FCRSF LCD Frame Control Register Synchronization flaĝLCD └

̃ 

LCD_FCTRL LCDCLKҬ ̆ ᵝ ᴆ 1Ȃ

LCD_FCTRLΏ ᵬ ̆ ᵝ ᴆ Ȃ 

0̔ ̕ 

1̔ Ȃ  

4 RDY Ready Flaĝ ‰ ̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ‰ ̕ 

1̔ ᶏ ᶫ Ȃ 
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ᵝ    

3 UDD Update Display Donê ̃ 

ᵝ ᴆ 1Ȃ LCD_FCTRL.UDDIEᵝ 1̆ ֟ ѿҩUDDҬ Ȃ

LCD_CLR.UDDCLRᵝΏ1 ̆ ᵝ Ȃ ᵝᴨᾢ ԍ Ȃ 

0̔ Ԋᴆ̕ 

1̔ Ȃ 

2 UDR Update Display Request̂ ̃ 

ḱ LCD_RAMᴆ ᵝUDRβ ̆ ᴆ ᴰ

⌠ԋ ‖ Ȃ 

0̔ ̕ 

1̔ Ȃ 

1 SOF Start of frame flaĝ ̃ 

ᵝ ᴆ ᵝȂ LCD_FCTRL.SOFIEᵝ 1̆ ֟ ѿҩ

Ҭ Ȃ LCD_CLR.SOFCLRᵝΏ1 ̆ ᵝ Ȃ ᴨᾢ ԍ

ᵝȂ 

0̔ Ԋᴆ̕ 

1̔ Ԋᴆ Ȃ 

0 ENSTS LCD└ Ȃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ LCD└ ᶏ ̕ 

1̔ LCD└ ᶏ Ȃ 

 LCD ̂LCD_CLR̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved UDDCLR Reserved SOFCLR Reserved 

            w  w  

 

 

ᵝ    

31:4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3 UDDCLR Update display done clear̂ ̃ 

0̔ Ҍ LCD_STS.UDD ᵝ̕ 

1̔ LCD_STS.UDD ᵝȂ 

̔ ᵝ 1 ꜚ 0̆ ↕LCD_STS.UDDᵝᴪ ѿ 0 

2 Reserved Ḡ ̆ Ḡ ᵝṿȂ 
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ᵝ    

1 SOFCLR Start of frame flag clear̂ ̃ 

0̔ ̕ 

1̔ LCD_STS.SOF ᵝȂ 

0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 LCD ῤ ̂LCD_RAM1_COMx  x = 0é7̃ 

Ẓ ̔0x14 + x*8 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

S31 S30 S29 S28 S27 S26 S25 S24 S23 S22 S21 S20 S19 S18 S17 S16 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

S15 S14 S13 S12 S11 S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 S0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

 

ᵝ    

31:0 Sy ῤ LCD_RAM1_COMx̂x = 0é7̃Ἕ ᵝ̂y = 0é31̃̆ ѿᵝ

ѿҩἝ ̆Ἕ ṿҹ1ף ꜚ̆ҹ0 Ҍ ꜚȂ 

 LCD ῤ ̂LCD_RAM2_COMx  x = 0é7̃ 

Ẓ ̔0x18 + x*8 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved S36 S35 S34 S33 S32 

           rw rw rw rw rw 

 

ᵝ    

31:5 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

4:0 Sy ῤ LCD_RAM2_COMx̂x = 0é7̃Ἕ ᵝ̂y = 0é4̃̆ ѿᵝ ѿ

ҩἝ ̆Ἕ ṿҹ1ף ꜚ̆ҹ0 Ҍ ꜚȂ 
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18 ῤ (I 2C) 

 ׃ 

I2C(inter-integrated circuit)ѿ ̆ ң ̆ SDA

SCL̆ ң ̆ ҍI2C Ὶ ץ I2C ḤȂ 

I2C └ ұ I2C ̆ ԍMCU I2C ȂI2C ԅI2C

̆ΐ CRC ⱳ ȁ SMBus( ) PMBus (

)̆ ᶫ Һ ⱳ ̆ └ I2C ȁ ȁᴂ ȂI2C Ӟ DMA 

̆ ⁞ CPU Ȃ 

 Һ  

Â ѿ Һ ⱳ ׆ ⱳ  

Â ⌠I2C  

Â 7β 10β  

Â ᵬҹI2CҺ ֟ץ ȁ Ḥ Ả Ḥ  

Â ᵬҹI2C׆ ΐ I2C ȁẢ ᵝ ⱳ  

Â ( 100kHz)ȁ ( 400kHz)ȁ + ( 1MHz) 

Â Ҭ ̆ԊᴆҬ Ҭ ῍ ѿҩҬ  

Â ⱳ  

Â DMA  

Â PEĈ ̃  

Â Ὶ SMBus 2.0PMBus 

Â  

̔Ҍ ֟ Ҭ ҉ ̆ ῏ Ύ̆ ֟ I2Cⱳ Ȃ 

 ⱳ  

I2C ̂SDÃ ̂SCL̃ ⌠I2C ҍ Ḥ̆ ץ ⌠ ‰

̂ 100kHz̃ ̂400kHzȁ1MHz̃ I2C ȂI2C ұ׆ ̆

׆ ұ Ȃ Ҭ ̆ ץ Ҭ Ȃ 

 SDA/SCL└ 

I2C ң ̔ұ ̂SDÃ ұ ̂SCL̃Ȃ ⌠ ҉ ң ԑ

ᴰ Ḥ ȂSDA SCL ̆ ѿҩ ҉ ⌠ Ȃ ̆ң

Ȃ ⌠ ₮ ץ̆ ᶫ ҍⱳ ȂI2C ҉ ‰

Ҋ ץ ⌠ 100 kbit/s̆ Ҋ ץ ⌠ 1000kbit/sȂ ԍ I2C ҉ ᴪ Ҍ
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̆ ó0ô ó1ô Ҍ ̆ ‗ԍVDD Ȃ 

ᾛ ̆ SCL ᵞ̆ ץ ᾧ ץ Ȃ 

̆ ̆ ҹ ғ ᵝ ̂I2C_STS1.TXDATE = 1, 

I2C_STS1.BSF = 1)̆I2C ᴰ ╠Ḡ ҹᵞ̆ץ ᴆ STS1 Ώ

̂ ‖ ᵝ ̃̕ ̆ ғ ᵝ

̂I2C_STS1.RXDATNE = 1, I2C_STS1.BSF = 1̃̆I2C ⌠ Ḡ ҹᵞ̆ץ

ᴆ STS1̆ DAT̂ ‖ ᵝ ̃Ȃ 

׆ Ҭ ̆ ̆ ̂I2C_STS1.RXDATNE = 1̃̆

⌠Ҋҩ ╠ ₮̆↕ ̆ ѿ Ӟ ҡ Ȃ ̆

̂I2C_STS1.TXDATE = 1̃̆ Ҋҩ ӊ╠ Ώ ̆↕

Ȃ ₮Ȃ ’ҊҌ └ Ώ‖ Ȃ 

 ᴆ  

I2C ᴰ №ҹҺ ׆ ȂҺ ∆ ҉ ᴰ ֟ Ḥ ̆

ᴋᵥ ׆ ȂҌ I2C Һ ׆ ̆ ץ ȂI2C 4

̔ 

Â ׆  

Â ׆  

Â Һ  

Â Һ  

ᵝ ̆I2C ᵬ ׆ ҊȂ ᴆ I2C ҉ ѿҩ ᵝ̆ ꜚ

׆׆ ℗ ⌠Һ ̕ ᴂ ҡ ֟ Ả Ḥ Һ׆↕̆ ℗ ׆⌠ Ȃ 

I2C ⱳ Ҋ̔ 
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18-1 I2Cⱳ  

 

̔ SMBusҊ̆SMBALERTḤ Ȃ ԅSMBus̆↕Ҍ ᶏ Ḥ Ȃ 

 Ả ᴆ 

ᴰ ץ ᵝ Ảץ ᵝ Ȃ ᴆ Ả ᴆ Һ Ҋ ᴆ └֟ Ȃ

ᵝ̂START̃ ̔ SCLҹ ̆SDA҉₮ ѿҩ׆ ⌠ᵞ ȂẢ ᵝ̂STOP̃

SCLҹ ̆SDA҉₮ ѿҩ׆ᵞ⌠ Ȃ Ҋ ̔ 

18-2 I2C  

 

 ҍᴂ  

I2C Һ ᴂ ̆ ңҩҺ ץ ҉ ᴰ ̆ ѿ֓ └ ‗

ҩҺ └ ̆ ѿ ᴂ Ȃ 

I2C ΐ ңҩ῏ ̔ 

Â SDA SCLҹ ̆ ҉ ԅḤ ñ ҍò ̕ 

Data

control

Clock

control

Data shift register

Data register

PEC 

calculation

Compar

ator Dual address register

PEC register

Clock

Control Register

(CLKCTRL)

Control

logic

Control Register

(CTRL1&CTRL2)

Status Register

(STS1&STS2)

SMBALERT

Interrupts DMA requests

Own address register

SDA

GPIO

SCL

GPIO

digital 

filter

analog 

filter
GPIO

Logic

digital 

filter

analog 

filter
GPIO

Logic

SCL

SDA

Analog Digital

SDA

SCL
1 2 8 9

MSB ACK

Start 

condition

Stop

condition



                                                                www.nsingtech.com 

 376 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

Â SDA SCL ₮Ḥ ҉ ̆ ҍ↨ ₮ѿ Ȃ ҹñ

ò ñ ᴂ ò ᶫ ᴆ Ȃ 

I2C ᵬ ñ ò ₮ 0Ȃ ԍ I2C ̆ ѿ 0̆

ῒז 1̆ Ӈ ⌠ 0̆ ץ ҉Ҍ ₮ ‖ Ȃ 

ᾛ Һ Ώ Ȃ ңҺ Ԉ Ṝ 0 Ҍ

Ԉ ̆ 1 ᴪ ‖ ̂ Ώѿҩ 1̆ ⌠ԅ 0̃ ׆ ₮ ԈȂ 

 

ҩҺ ץ ҉֟ ȂSCL ⌠ᵞ℗ ᴪᶏ ᴆ ױ ᵞ ̆ ғ

ѿ ᴆ ᵞ ̆ ᴪᶏSCLḠ ⌠⌠ Ȃᵖ ̆ ѿҩ ׅ

ԍᵞ ̆ ҩ ᵞ⌠ ℗ Ҍᴪ SCL ̆ ̆SCL ᵞ

ᴆḠ ᵞ ̆ ̆ᵞ ᴆᴪ ῀ Ȃ 

῏ ᴆ ԅ ױ ᵞ ̆ ғ ̆ӊ ᴆ SCL

≢̆ ғ ᴆᴪ ױ ̆ ᾢ ᴆᴪῬ SCL

ᵞȂ 

̆֟ SCL ᵞ ᵞ ᴆ‗ ̆

ᴆ‗ Ȃ 

ᴂ  

ᴂ ѿ ̆ ҹԅ ‗ Һ ’Ҋ └‖ Ȃᴂ ҍ׆ ῏Ȃ ңҩҺ

Ṝ ֟ ԅѿҩ ᵝ̆ ’ ‗ ҩҺ ᴰ ̆ ᴂ

Ȃ 

ҩҺ └ └ ᴨᾢ ≢̆ ᴂ ‗ Ȃ └ ғ ᵝ ױז̆

ñγ ᴨᾢò ↕̆ ᾢ ᵞ ᴪ └ Ȃ ѿᵝ ᴂ ̆ SCL

ҹ ̆ ҩҺ SDA Ȃ ҉ ̆ ңҩҺ ᴰ ῤ

ῃ ̆ Ӈױז ⱳᴰ Ҍ₮ Ȃ ѿҩҺ ᵖ ⌠SDA ҹᵞ̆↕

ҹ ᴂ ῏ SDA₮ ꜚ̆ ѿҩҺ ↕ ᴰ Ȃ 

 I2C Ḥ  

ҩI2C ѿ ≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ 

I2CҺ ֟ ᵝ ᵝ ѿ ᴰ ̆ ғ ֟ SCL Ȃ 

I2C 7β 10β ̆ ץ ᴆ I2C׆ ȂI2C׆ ⌠I2C ҉

ᵝӊ ̆ ׆ ҉ ̆ ⌠ ̆ѿ ңҩ ̆

I2C׆ ѿҩ (ACK)̆ ̔פ Ȃ ̆

ᴆ ԅ ̆↕I2C׆ ѿҩ (0x00) Ȃ 

8β ᴰ ̆ ᵝ ╠Ȃ ᴆ 1 2ҩ ̂7β ҹ1ҩ  

̆10β ҹ2ҩ ̃Ȃ Һ Ȃ ѿҩ ᴰ 8ҩ 9ҩ ̆

ѿҩ ᵝ̂ACK̃ Ȃ 18-2 I2C Ȃ 

ᴆ ץ ̂ACK̃̆ ץ I2C ̂7β ȁ10β ̃Ȃ 

 I2C׆  

׆ Ҋ ᵝ̂I2C_STS2.TRF̃ ╠ ԍ Ȃ
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Ҋ ⌠I2C ̆ ᴆ Ҋ ᵬ̔ 

1. ᾢ̆ᶏ I2C ̆ I2C_CTRL1Ҭ ῏ ̆ Ḡ ₮ I2C Ȃ ң

ץ ̆I2C ׆ Ҋ̆ ᵝ Ȃ 

2. I2C׆ ᾢ ⌠ѿҩ ᵝ̆ ⌠ 7β 10 ̆I2C ᴆ I2C_STS1.ADDRFᵝ̂

⌠ԅ ғ ̃ 1̆ ᴆ ᵝ Ҭ ᵝ̆ ᵝ ̆ ᴆ

I2C_STS1 I2C_STS2 I2C_STS1.ADDRFᵝȂ 10β Ĭ2C

Һ Ῥ֟ ѿҩSTART ѿҩ ⌠I2C Ȃ׆ ⌠START

ӊ ᴪ I2C_STS1.ADDRFᵝ 1Ȃ ᴆ I2C_STS1 I2C_STS2

ԋ I2C_STS1.ADDRFᵝȂ 

3. I2C ῀ ̆ ᵝ I2C_DAT̆ ץ ᴆ I2C_STS1.TXDATE

̂ ̃β 1Ȃ ᴆ ῀Ώץ ѿҩ ⌠I2C_DAT ̆p ̆ ҹΏ῀I2C_DAT

῀ῤ ᵝ ԅ̆ I2C_STS1.TXDATEᵝץ 0Ȃ ᵝ

Ṝ̆I2C ⌠I2C Ȃ 

4. ѿҩ ̆ ᴆΏ ԋҩ ⌠ I2C_DAT̆ I2C_DAT ᵝ Ҍ

ȂI2C_STS1.TXDATEᵝ 0Ȃ 

5. ѿҩ ӊ ̆I2C_STS1.TXDATEῬ ̆ ᴆΏ ҈ҩ ⌠ I2C_DAT̆

I2C_STS1.TXDATEᵝ 0Ȃ ӊ ̆ ᶭ ғI2C_STS1.TXDATE1̆

ᴆ Ώ῀ѿҩץ ⌠I2C_DATȂ 

6. ṕ ԋҩ ̆ ᴆΏ ѿҩ ⌠I2C_DAT I2C_STS1.TXDATEᵝ̆

ӊ ῬҌ ῏ I2C_STS1.TXDATEȂI2C_STS1.TXDATEᵝᴪ ṕ ԋҩ

̆ ⌠ ⌠STOP ᵝ 0Ȃ 

7. I2C Ĭ2CҺ Ҍᴪ ⌠ ѿҩ ̆ ץ ѿҩ Ĭ2C

׆ ACKFAILᵝ̂ ₮ ̃ᴪ ץ ᴆ Ȃ ᴆΏ0⌠I2C_STS1.ACKFAILᵝ

ץ ᵝȂ 

׆18-3 ᴰ ↓ 

 

Start Address(R) ACK

EV1 EV3-1 EV3

Data1 ACK Data2 ACK

EV3

DataN NACK Stop

EV3-2

ACK Address ACK

EV1

Data1 ACKStart Header(W)

Master 

Tx

Master 

Tx

Slave 

Tx

Slave 

Tx
Slave 

Tx

Master 

Tx

Master 

Tx

Master 

Tx

Master 

Tx

Slave 

Tx

Start Header(R) ACK

EV1 EV3-1 EV3

DataN NACK Stop

EV3-2

Master 

Tx

Master 

Tx

Slave 

Tx

EV3

EV3

Master 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx

Master 

Tx

Master 

Tx

Slave 

Tx

Slave 

Tx

10-bit address

7-bit address
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̔ 

1. EV1: I2C_STS1.ADDRF = 1, STS1 STS2 ԊᴆȂ 

2. EV3-1: I2C_STS1.TXDATE=1, ᵝ , ̆ΏDATȂ 

3. EV3: I2C_STS1.TXDATE=1, ᵝ , , ΏDAT ԊᴆȂ 

4. EV3-2: I2C_STS1.ACKFAIL=1, STS1ACKFAILᵝΏñ0ò ԊᴆȂ 

̔ 

a) EV1EV3_1Ԋᴆ SCLγ ̆ ⌠ ᴆ ↓ Ȃ 

b) EV3 ᴆ ↓ ╠ ᴰ ӊ╠ Ȃ 

 I2C׆  

׆ Ҋ ̆ ᴆ Ҋ ᵬ̔ 

1. ᾢ̆ᶏ I2C ̆ I2C_CTRL1Ҭ ῏ ̆ Ḡ ₮ I2C Ȃ ң

ץ ̆I2C ׆ Ҋ̆ ᵝ Ȃ 

2. ⌠START ᴆ 7β 10 ӊ ̆I2C ᴆ I2C_STS1.ADDRFᵝ̂ ⌠ԅ

ғ ̃ 1̆ ᵝ ᴆ Ҭ ̆ ̆ ᴆ ᾢ

I2C_STS1 Ῥ I2C_STS2 I2C_STS1.ADDRFᵝȂѿ I2C_STS1.ADDRF

ᵝ 0̆ I2C׆ I2C Ȃ 

3. ⌠ ѿҩ ̆I2C_STS1.RXDATNEᵝ̂ ̃ ᴆ 1̆ ԅ

I2C_CTRL2.EVTINTENI2C_CTRL2.BUFINTENᵝ̆↕֟ ѿҩҬ Ȃ ᴆ Ҭ

ᵝ ѿ̆ ̆ ᴆ ץ I2C_DAT ѿҩ ̆ I2C_STS1.RXDATNE

ᵝ 0Ȃ ̆ ԅI2C_CTRL1.ACKENᵝ̆↕ ⌠ѿҩ ׆̆ ֟ ѿҩ

‖Ȃ 

4. ᴋᵥ Ṝ̆ I2C_STS1.RXDATNEᵝ 1̆ ᴆ ׆ץ I2C_DAT ѿҩ Ȃ

⌠ ѿҩ ̆I2C_STS1.RXDATNE1̆ ᴆ ѿҩ  

׆ .5 ⌠ I2C ҉ Ả ᵝ̂STOP̃ ̆ I2C_STS1.STOPFᵝ 1̆ ԅ

I2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ Ȃ ᴆ ᾢ I2C_STS1ῬΏ I2C_CTRL1

I2C_STS1.STOPFᵝ̂̂ Ҋ EV4̃̃ Ȃ 
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׆18-4 ᴰ ↓ 

 

̔ 

1. EV1: I2C_STS1.ADDRF = 1, STS1 STS2 ԊᴆȂ. 

2. EV2: I2C_STS1.RXDATNE =1, DAT ԊᴆȂ 

3. EV4: I2C_STS1.STOPF=1, STS1 ΏCTRL1 ԊᴆȂ 

̔ 

a) EV1Ԋᴆ SCLγ ̆ ⌠ ᴆ ↓ Ȃ 

b) EV2 ᴆ ↓ ╠ ᴰ ӊ╠ Ȃ 

 I2CҺ  

Һ ̆I2C ꜚ ᴰ ֟ Ḥ Ȃұ ᴰ ץ ᴆ Ảץ ᴆ

Ȃ STARTβ ҉֟ ԅ ᴆ̆ ῀ԅҺ Ȃ 

Һ Ҋ ⌠I2C ̆ ᴆ Ҋ ᵬ̔ 

1. ᾢ̆ᶏ I2C ̆ I2C_CTRL1Ҭ ῏ ̆ Ḡ ₮ I2C Ȃ ң

ץ ̆I2C ׆ Ҋ̆ ᵝ Ȃ 

2. BUSY=0̆ I2C_CTRL1.STARTGENᵝҹ 1̆ I2C ֟ ѿҩ ᴆ ℗ Һ

̂I2C_STS2.MSMODEᵝ ᵝ̃Ȃ 

3. ѿ ₮ ᴆ̆I2C ᴆ I2C_STS1.STARTBFᵝ̂ ᵝ ̃ 1 ῀Һ ̆

ԅI2C_CTRL2.EVTINTENᵝ ↕̆ᴪ֟ ѿҩҬ Ȃ ᴆ I2C_STS1 Ώѿҩ 7β

ᵝ 10β ᵝ⌠ I2C_DAT I2C_STS1.STARTBFᵝȂ

I2C_STS1.STARTBFᵝ 0 I2C ⌠I2C Ȃ 

10β ̆ ѿҩ ↓ᴪ֟  ҊԊᴆ̔ץ

É I2C_STS1.ADDR10Fᵝ ᴆ ᵝ̆ ԅI2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ Ȃ

Һ STS1 ̆Ῥ ԋҩ Ώ῀DAT Ȃ 

Start Address(W) ACK

EV1

Data1 ACK Data2 ACK

EV2

DataN ACK Stop

ACK Address ACK

EV1

Data1 ACKStart Header(W)

Master 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx
Master 

Tx

Slave 

Tx

Slave 

Tx

Slave 

Tx

Master 

Tx

Master 

Tx

DataN ACK Stop

EV4

Slave 

Tx

Master 

Tx

Master 

Tx

EV2

EV2

Master 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx

Slave 

Tx

Slave 

Tx

Master 

Tx

10-bit address

7-bit address

EV4EV2

EV2
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É I2C_STS1.ADDRFᵝ ᴆ ᵝ̆ ԅI2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ Ȃ

Һ STS1 ̆ STS2  

̔ ̆Һ ᾢ ̂11110xx0̃̆ ׆ ᵞ 8β Ȃ̂ xxף 10

ᵝ Ҭ 2β ̃Ȃ 

7β ̆ ₮ѿҩ ̆ѿ ₮̔ 

É ADDRFβ ᴆ ᵝ̆ ԅI2C_CTRL2.EVTINTENᵝ ↕̆֟ ѿҩҬ Ȃ Һ

ѿ STS1 ̆ STS2 Ȃ 

̔ 

1. ̆Һ ׆ ᵞᵝҹó0ôȂ 

2. MCUᵬҹҺ ғҹ 7β ׆̆ Ҍ  0xF0ȁ0xF2ȁ0xF40xF6Ȃ 

4. 7β 10β ᵝ ̆I2C ᴆ I2C_STS1.ADDRFᵝ̂ ̃ 1̆

ԅI2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ ̆ ᴆ I2C_STS1 I2C_STS2

I2C_STS1.ADDRF 

5. I2C ῀ ̆ ҹ ᵝ ̂I2C_DAT̃ ̆ ץ ᴆ

I2C_STS1.TXDATEᵝ̂ ̃ 1̆ ᴆΏ ѿҩ ⌠I2C_DAT̆ᵖ ̆ ҹΏ

῀I2C_DAT ῀ῤ ᵝ ̆ I2C_STS1.TXDATEᵝץ Ҍᴪ Ȃѿ

ᵝ ̆I2C ⌠ Ȃ 

6. ѿҩ Ҭ̆ ᴆΏ ԋҩ ⌠I2C_DAT̆ I2C_STS1.TXDATEȂᴋᵥ

Ṝ̆ ̆ғI2C_STS1.TXDATEᵝ 1̆ ᴆ ץ I2C_DAT Ώ῀ѿ

ҩ Ȃ 

7. ṕ ԋҩ Ҭ̆ ᴆΏ῀ ѿҩ ⌠I2C_DAT I2C_STS1.TXDATE

ᵝ̆ Ҍ ῏ I2C_STS1.TXDATEᵝ ȂI2C_STS1.TXDATEᵝᴪ ṕ ԋҩ

̆ ⌠ Ả ᵝ̂STOP̃ Ȃ 

8. ѿҩ ̆ ҹ ᵝ I2C_DAT ҹ Ĭ2CҺ I2C_STS1.BSF

ᵝ̂ ̃ ᵝ̆ I2C_STS1.BSFᵝӊ╠I2C Ḡ SCLҹᵞ ̕ ₮I2C_STS1ӊ

ῬΏ῀I2C_DAT I2C_STS1.BSFᵝȂ ᴆ I2C_CTRL1.STOPGENᵝ֟ ѿҩẢ

ᴆ̆ I2C ꜚ ׆⌠ ̂I2C_STS2.MSMODEᵝ ̃Ȃ 
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18-5Һ ᴰ ↓ 

  

̔ 

1. EV5: I2C_STS1.STARTBF = 1, STS1 Ώ DAT ԊᴆȂ 

2. EV6: I2C_STS1.ADDRF = 1, STS1 STS2 ԊᴆȂ 

3. EV8_1: I2C_STS1.TXDATE = 1, ᵝ ̆ ̆ΏDAT Ȃ 

4. EV8: I2C_STS1.TXDATE = 1, ᵝ ̆ ̆ΏDAT ԊᴆȂ 

5. EV8_2: I2C_STS1.TXDATE = 1, I2C_STS1.BSF = 1, Ả ᵝȂ ңҩԊᴆ ᴆ ֟ Ả

ᴆ Ȃ 

6. EV9: I2C_STS1.ADDR10F = 1, STS1 Ώ῀DAT ԊᴆȂ 

̔ 

a) EV5ȁEV6ȁEV9ȁEV8_1EV8_2Ԋᴆ SCLγ ̆ ⌠ ᴆ ↓ Ȃ 

b) EV8 ᴆ ↓ ╠ ᴰ ӊ╠ Ȃ 

c) TXDATEBSFβ ᵝ ̆Ả ᴆ ₮ EV8_2Ԋᴆ Ȃ 

 I2CҺ  

BYTENUM └ ̆ Һ Ҋ̆ ӊ ̆ ᴆ ꜚ ̆

ᴆ׃῀ NACK START/STOPᴆ̆ Ӟ ᶏץ Һ Ȃ 

Һ Ҋ׆I2C ᴆ Ҋ ᵬ̔ 

1. ᾢ̆ᶏ I2C ̆ I2C_CTRL1Ҭ ῏ ̆ Ḡ ₮ I2C Ȃᶏ ץ

̆I2C ׆ Ҋ̆ ᵝ Ȃ 

̔ Һ └̆↕ ᶏ I2C ᶏ

I2C_BYTENUM.BYTENUMEN̆ I2C_BYTENUM.BYTENUM ̆

I2C_BYTENUM.RXFSELҺ STARTSTOPᴆȂ 

Start Address(W) ACK

EV8-1

Data1 ACK Data2 ACK

EV8

DataN ACK Stop

ACK Address ACK Data1 ACKStart Header(W)

Master 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx
Master 

Tx

Slave 

Tx

Slave 

Tx

Slave 

Tx

Master 

Tx

Master 

Tx

DataN ACK Stop

Slave 

Tx

Master 

Tx

Master 

Tx

EV8

EV8

Master 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx

Slave 

Tx

Slave 

Tx

Master 

Tx

10-bit address

7-bit address

EV8-2

EV8-2

EV5 EV8EV6

EV5 EV9 EV8-1 EV8EV6
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2. BUSY=0̆ I2C_CTRL1.STARTGENᵝҹ 1̆ I2C ֟ ѿҩ ᴆ ℗ Һ

̂I2C_STS2.MSMODEᵝ ᵝ̃Ȃ 

3. ѿ ₮ ᴆ̆I2C ᴆ I2C_STS1.STARTBFᵝ̂ ᵝ ̃ 1 ῀Һ ̆

ԅI2C_CTRL2.EVTINTENᵝ ↕̆ᴪ֟ ѿҩҬ Ȃ ᴆ I2C_STS1 Ώѿҩ 7β

ᵝ 10β ᵝ⌠ I2C_DAT I2C_STS1.STARTBFᵝȂ

I2C_STS1.STARTBFᵝ 0 I2C ⌠I2C Ȃ 

10β ̆ ѿҩ ↓ᴪ֟  ҊԊᴆ̔ץ

Â I2C_STS1.ADDR10Fᵝ ᴆ ᵝ̆ ԅ I2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ Ȃ

Һ STS1 ̆Ῥ ԋҩ Ώ῀DAT Ȃ 

Â I2C_STS1.ADDRFᵝ ᴆ ᵝ̆ ԅ I2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ Ȃ

Һ STS1 ̆ STS2 Ȃ 

̔ ̆Һ ᾢ ̂11110xx0̃̆ ׆ ᵞ 8β ̆ Ῥ ѿ

ҩ ᴆ̆ ̂11110xx1̃̂ xxף 10β Ҭ 2β ̃Ȃ 

7β ̆ ₮ѿҩ ̆ѿ ₮̔ 

Â I2C_STS1.ADDRFᵝ ᴆ ᵝ̆ ԅ I2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ Ȃ

Һ ѿ STS1 ̆ STS2 Ȃ 

̔ ̆Һ ׆ ᵞᵝҹó1ôȂ 

4. 7β 10β ᵝ ̆I2C ᴆ I2C_STS1.ADDRFᵝ̂ ̃ 1̆

ԅI2C_CTRL2.EVTINTENᵝ̆↕֟ ѿҩҬ ̆ ᴆ I2C_STS1 I2C_STS2

I2C_STS1.ADDRF̆ I2C_STS1.ADDRFӊ ̆ 10β ̆

ᴆ Ῥ STARTGENᵝ 1 ֟ ѿҩSTART̂Sr̃Ȃ START֟ Ĭ2C_STS1.STARTBF

ᵝᴪ 1Ȃ ᴆ ᾢ I2C_STS1Ώ ⌠I2C_DAT I2C_STS1.STARTBFᵝ̆

⌠I2C ̆ADDRFῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STS1I2C_STS2

I2C_STS1.ADDRFᵝȂ 

5. I2C_STS1.ADDRFӊ ̆I2C ῀Һ Ȃ Ҋ̆I2C ׆

SDA ̆ ῤ ᵝ DAT Ȃѿ ⌠ ѿҩ ̆ ᴆᴪ

I2C_STS1.RXDATNEᵝ̂ ᵝ̃ 1̆ ACKENβ ᵝ̆ ₮ѿҩ ‖Ȃ

ᴆ I2C_DAT ѿҩ׆ץ ̆ӊ I2C_STS1.RXDATNEᵝ 0Ȃ ̆

I2C_STS1.RXDATNE1̆ ᴆ I2C_DAT׆ץ ѿҩ Ȃ 

6. Һ ׆׆ ⌠ ѿҩ ѿҩ NACKȂ ⌠ NACK̆׆ SCL

SDA └̕Һ ץ ѿҩẢ / ᴆȂҹԅ ⌠ ѿҩ ֟ ѿҩ

NACK‖̆ ṕ ԋҩ (N-1) ӊ ̆ ᴆ ACKENβȂҹԅ֟ ѿҩẢ

/ ᴆ̆ ᴆ ṕ ԋҩ ӊ I2C_CTRL1.STOPGENᵝ

I2C_CTRL1.STARTGEN1̆ ѿ ѿҩ ӊ╠ ץ̆ Ḡ NACK

ѿҩ Ȃ 

̔ ╠ Һ └ ↕̆ ץ 6ȁ7̆ ᴆ ̆

ᴆᴪ ꜚ ꜚ NACKSTART/STOPᴆȂ 

7. ѿҩ ̆I2C_STS1.RXDATNEᵝ 1̆ ᴆ ץ ѿҩ Ȃ ԍ

I2C_CTRL1.ACKEN╠ѿ Ҭ 0̆ I2CҌῬҹ ѿҩ ACK̆ ѿҩ
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֟ ѿҩSTOPẢ ᵝȂ 

҉ץ̔ N>1̆ N=1̆ 6 4ӊ ̆ғ

ӊ╠ Ȃ 

18-6Һ ᴰ ↓ 

 

: 

1. EV5: I2C_STS1.STARTBF=1, STS1 Ώ῀DAT ԊᴆȂ 

2. EV6: I2C_STS1.ADDRF=1, STS1 STS2 ԊᴆȂ 10βҺ Ҋ̆ Ԋᴆ

CTRL1STARTGEN=1Ȃ 

3. EV6_1: Ԋᴆ ̆ ԍ 1ҩ ’Ȃ EV6ӊ ̂ ԅADDRFӊ

̃̆ Ả ᴆ ֟ ᵝȂ 

4. EV7: I2C_STS1.RXDATNE=1,DAT ԊᴆȂ 

5. EV7_1: I2C_STS1.RXDATNE =1, DAT ԊᴆȂ I2C_CTRL1.ACKEN=0 

I2C_CTRL1.STOPGEN=1. 

6. EV9: I2C_STS1.ADDR10F=1, STS1 Ώ῀DAT ԊᴆȂ 

̔ 

a) ⌠ѿҩ ̆↕ NAȂ 

b) EV5ȁEV6 EV9Ԋᴆ SCLγ ̆ ⌠ ᴆ ↓ Ȃ 

c) EV7 ᴆ ↓ ╠ ᴰ ╠ Ȃ 

d) EV6_1 EV7_1 ᴆ ↓ ╠ᴰ ACK ‖ӊ╠ Ȃ 

 ᴆ 

I2C Һ ȁ ȁᴂ ҡ ȁ / Ȃ ֓ Ȃ 

  (ACKFAIL) 

⌠ ᵝҍ Ҍ ̆ ֟ Ȃ I2C_STS1.ACKFAILᵝ̆ ԅ

Start Address(R) ACK

EV6 EV6-1

Data1 ACK(1) Data2 ACK

EV7

DataN NACK Stop

EV7

ACK Address ACK

EV9

Data1 ACK(1)Start Header(W)

Master 

Tx

Master 

Tx

Slave 

Tx

Slave 

Tx
Slave 

Tx

Master 

Tx

Master 

Tx

Master 

Tx

Master 

Tx

Slave 

Tx

Start Header(R) ACK

EV6 EV6-1

DataN NACK Stop

EV7

Master 

Tx

Master 

Tx

Slave 

Tx

EV7

EV7

Master 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx

Slave 

Tx

Master 

Tx

Master 

Tx

Master 

Tx

Slave 

Tx

Slave 

Tx

10-bit address

7-bit address

EV5 EV7-1

EV5 EV6 EV5

Data2 ACK

EV7

Master 

Tx

Slave 

Tx

EV7-1
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I2C_CTRL2.ERRINTENᵝ̆↕֟ ѿҩҬ Ȃ ⌠ѿҩ NACK̆ ᵝ ̔

ԍ׆ ̆ ᴆᴪ Ȃ ԍҺ ̆ ᴆ ֟ѿҩẢ ᴆȂ 

  (BUSERR) 

ѿҩ ᴰ ̆ I2C ⌠ѿҩ Ả ᴆ↕֟ Ĭ2C_STS1. 

BUSERRᵝȂ ԅI2C_CTRL2.ERRINTENᵝҹñ1ò̆↕֟ ѿҩҬ Ȃ 

Һ ’Ҋ̆ ᴆҌ ̆ Ҍ ╠ ᴰ Ȃ ᴆ‗ Ҭ ╠ ᴰ Ȃ 

׆ ’Ҋ̆ ҡ ̆ ᴆ Ȃ ң ’̔ ⌠ ᴆ̆׆

ҹ ѿҩ ꜚ̆ Ả ᴆȂ ⌠ Ả ᴆ̆׆ Ả ᴆ ᵬ̆

ᴆ Ȃ 

 ᴂ ҡ  (ARLOST) 

I2C ⌠ᴂ ҡ ֟ ᴂ ҡ ̆ ᴆ ̆I2C_STS1.ARLOSTᵝ ᵝȂ

ԅI2C_CTRL2.ERRINTENᵝҹñ1ò̆↕֟ ѿҩҬ Ȃ 

I2C ꜚ ׆⌠ ̂I2C_STS2.MSMODEᵝ ̃Ȃ I2C ҡ ԅᴂ ̆↕ ѿ ᴰ

Ҭᵬҹ׆ ׆ ̆ᵖ ץ ԅᴂ Һ ᴆӊ Ȃ 

 /  (OVERRUN) 

׆ Ҋ̆ ̆ / Ȃ 

⌠ѿҩ ̂I2C_STS1.RXDATNE=1̃̆ᵖ DAT Ҭ╠ѿҩ ₮̆

↕ ̆ ҡ ̕ ᴆ I2C_STS1.RXDATNEᵝ̆

ѿ Ȃ 

׆ Ҋ̆ ̆ ╠ ̆ DATׅ ҹ ̂I2C_STS1.TXDATE=1̃̆

↕ Ȃ ̆ DAT Ҭ ╠ѿҩ ₮̕ ̆

ҡ ⌠ Ȃ I2C ‰ I2C_DATȂ 

ѿҩ ̆ I2C_STS1.ADDRFӊ ғ ѿҩSCL҉ ӊ╠Ώ῀I2C_DAT

̕ Ҍ Ạ⌠ ̆↕ ҡ ѿҩ Ȃ 

 DMA  

ᴰ ̆ ҹ ̆ DMA ȂDMA Ώ ⌠I2C ̆ I2C׆

₮ ⁞ץ CPU Ȃ 

DMA ╠ ᴰ ӊ╠ Ȃ DMA ᴰ ̆DMA

└ ᴰ Ḥ EOT⌠I2C ̆ ғ Ҭ ᶏ ֟ ѿҩҬ Ȃ 

Һ ̆ EOTҬ Ⱶ Ҭ̆ DMA ̆ ⌠I2C_STS1.BSFԊᴆ Ả

ᴆȂ 

Һ ̆ ԍ ԍ 2 ̆DMA └ ѿҩ ᴆḤ EOT_1̆

DMAD ̂ ̇1̃Ȃ ԅI2C_CTRL2.DMALASTᵝ̆ ᴆ EOT_1Ҋѿҩ ̆

ꜚ NACKȂ Ҭ ᾛ ’Ҋ̆ ץ DMAD Ҭ Ⱶ Ҭ֟ ѿҩẢ

ᴆȂ 
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DMA I2C_CTRL2.DMAENᵝᶏ Ȃ I2C_STS1.TXDATEᵝ ᵝ̆ DMA׆

Ữ I2C_DATȂ DMA I2C ̆ Ҋץ ̂x ̃̔ 

1. DMA_PADDRxҬ I2C_DAT Ȃ ҩI2C_STS1.TXDATEԊᴆ ׆

Ữ ᴰ ҩ Ȃ 

2. DMA_MADDRxҬ Ữ Ȃ ҩI2C_STS1.TXDATEԊᴆ ׆ ҩ Ữ ᴰ

I2C_DATȂ 

3. DMA_TXNUMxҬ ᴰ Ȃ ҩ I2C_STS1.TXDATEԊᴆ ̆ ṿ ⁞̆

⌠0Ȃ 

4. ≠ DMA_CHCFGxҬ PRIOLVL[1:0]ᵝ ᴨᾢ Ȃ 

5. DMA_CHCFGxҬ DIRβ̆ ץ ҩᴰ ѿ ῃ

₮Ҭ Ȃ 

6. DMA_CHCFGx҉ CHENβ Ȃ 

7. DMA └ Ҭ ᴰ D̆MA └ I2C ѿҩᴰ EOT/ 

EOT_1Ḥ Ȃ Ҭ ᾛ ’Ҋ̆ ֟ ѿҩDMAҬ Ȃ 

̔ᶏ DMA ̆Ҍ I2C_CTRL2.BUFINTENᵝȂ 

  

DMA I2C_CTRL2.DMAENᵝᶏ Ȃ ⌠ ̆ DMA I2C_DAT

ᴰ ⌠ Ữ Ȃ DMA I2C ̆ Ҋץ ̂x ̃ 

1. DMA_PADDRxҬ I2C_DAT Ȃ I2C_STS1.RXDATNEԊᴆ

׆ ᴰ ⌠ Ữ Ȃ 

2. DMA_MADDRxҬ Ữ Ȃ I2C_STS1.RXDATNEԊᴆ I2C_DAT׆

ᴰ ⌠ Ữ Ȃ 

3. DMA_TXNUMxҬ ᴰ Ȃ ҩI2C_STS1.RXDATNEԊᴆ ̆ ṿ ⁞̆

⌠0Ȃ 

4. DMA_CHCFGxҬ PRIOLVL[1:0]ᴨᾢ Ȃ 

5. DMA_CHCFGxҬ DIRβ̆ ץ ᴰ ѿ ῃ

₮Ҭ Ȃ 

6. DMA_CHCFGxҬ CHENβ Ȃ 

7. DMA └ Ҭ ᴰ D̆MA └ I2C ѿҩᴰ EOT/ 

EOT_1Ḥ Ȃ Ҭ ᾛ ’Ҋ̆ ֟ ѿҩDMAҬ Ȃ 

̔ᶏ DMA ̆Ҍ I2C_CTRL2.BUFINTENᵝȂ 

  (PEC) 

I2C_CTRL1.PECENᵝ 1 ᶏץ PECⱳ ̆PECᶏ CRC-8 /Ώᵝ ῤ

Ḥ ׆̆ Ḥ Ȃ ̂PEC̃ ᶏ CRC-8 ҹC(x) = x8 
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+ x2 + x + 1Ȃ 

̆ ᴆ ץ ѿҩI2C_STS1.TXDATEԊᴆ I2C_CTRL1.PECᴰ ᵝ P̆EC

ѿҩ Ȃ ̆ ᴆ ѿҩI2C_STS1.RXDATNEԊᴆӊ I2C_CTRL1.PEC

ᵝ̆ PEC ̆ ⌠ PEC ҍῤ PECṿ Ȃ Ҍ ԍῤ

PEC̆ ѿҩNACKȂ Һ ̆Ҍ ᵥ̆PEC NACKȂ

̆I2C_CTRL1.PECᵝ ╠ ACK ‖ӊ╠ Ȃ 

DMA PEC ̆I2C ꜚ PECṿȂ 

̆ I2C DMA׆ └ ⌠EOTḤ ̆ ѿҩ ꜚ PECȂ

̆ I2C DMA׆ ⌠ѿҩEOT_1Ḥ ̆ ꜚ Ҋѿҩ ᵬҹPEC̆ ғ

ῤ PEC Ȃ ⌠PEC֟ ѿҩDMA Ȃ 

ҹԅᾛ Ҭ PECD Ĭ2C_CTRL2.DMALASTᵝ ԍ∞≢ ѿҩDMAᴰ Ȃ

ѿҩҺ DMA ̆ ⌠ ѿҩ ꜚ NACKȂ 

ᴂ ҡ Ṝ̆PEC Ȃ 

  

SMBusѿ ̔Ẋ ҩ Ḥ ӄ̆Ḃᴪ ꜚ ᵝ Ȃ ҹָӇ SMBus ᴰ

ððҹԅ ȂI2C ҉ ץ ҹѿҩñ ò Ӟ̆ Һ

׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ ᵟҺ Ȃ Ḃ

ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋⱵ ӊ ̆ ץ I2Cᴪ Ȃ 

N32A052↓ I2C SMBUS ̆ SCLγ ∞ ȁSCL

∞ ȁSDAγ ∞ ̕ῒҬ SCLγ ⱳ I2C_CTRL1.LTOSELṿ̆

I2C_CTRL2.LTOENᶏ ∞ ̆SCLҹᵞ ṿ I2C_STS1.SCLLTO1̆

I2C_CTRL2.SCLLTOINTENҹ1↕֟ Ҭ ̕SCL ⱳ I2C_CTRL1.HTOSELṿ̆

I2C_CTRL2.HTOENᶏ ∞ ̆SCLҹ ṿ I2C_STS1.SCLHTO1̆

I2C_CTRL2.SCLHTOINTENҹ1↕֟ Ҭ ̕SDAγ ⱳ I2C_CTRL1.LTOSELṿ̆

I2C_CTRL2.LTOENᶏ ∞ ̆SDAҹᵞ ṿ I2C_STS1.SDALTO1̆

I2C_CTRL2.SDALTOINTENҹ1↕֟ Ҭ ̕ ҩᴪ ṿ̆ ₮ԅ ̆

ᵝץ ̂ ̃Ȃ 

 SMBus 

׃   

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ └ Ȃ

̆ ӊ ץ ҍ ῒז №ӊ ԑץ ḤȂSMBusI2Cѿ ̆ҹ

῏ ᴋⱵ ᶫѿ └ ȂSMBusԍI2CḤ ‰̆ ѿҩҍ

῏ └ Ȃ ԅ Ḥ ̆ SMBus V2.0(http://smbus.org/specs/)Ȃ 

SMBus҈ ‰̔ 

Â Һ ̔ ȁ֟פ ̕ 

Â ׆ ̔ פ ̕ 

http://smbus.org/specs/
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Â Һ ѿ̔ҩ ֽ ѿҩҺ ̆ ᶫҍ CPUҺ ȂҺ ΐ Һ-׆ ⱳ SMBus

Ȃ  

SMBusҍI2C ᵌ ̔ 

Â ң ̂ѿҩ SCLѿҩ SDÃ̆Ῥⱴѿ SMBus ̕   

Â ᵌ̆SMBus ᵌԍI2C7β ̂ 18-2̃ ̕  

Â Һ-׆ Ḥ ̆ғҺ ᶫ ̕ 

Â Һ ⱳ ̕ 

SMBusI2CҌ ̔  

18-1 SMBusҍI2C  

SMBus I2C 

ᴰ 100KHz ᴰ 1MHz 

ᴰ 10KHz ᴰ  

 VDD‗  

Ҍ (Ḡ , ꜚ ) 7β ȁ10β ׆  

Ҍ (   ( ,פ

 SMBus  

SMBus≠ ̆ Ḥ Ȃѿ ̆SMBus ԍ Һ ̆Һ ԍ

ᴰ ON/OFFפ Ḥ̆ҹ ῏ ᴋⱵ ᶫ └ Ȃ  

  

SMBusҬ̆ᴋ ѿҩ ᵬҹ׆ ѿҩ ̆ ׆ Ȃ 

ҹԅ ѿҩ № ̆ ѿҩ ѿ ̂UDID̃№ Ȃ 

  

SMBus 8ҩ Ȃ ԅ ῏ԍSMBus Ḥ SMBus

V2.0(http://smbus.org/specs/)Ȃ ‗ץ ᶏ ֓ Ȃ 

SMBus҉ ҩ ֜ԑ SMBusҬ׆ ӈ ȂSMBusI2C Ҭ ᴰ Ȃ

I2C SMBusӊѿ ̆Ḃ ҹῚ SMBusȂ 

̔SMBusҌ Quick command Ȃ 

  (ARP) 

SMBusꜚ № ѿ ҩ׆ ‗ ‖ ̆ ̂ARP̃Ȃ

ΐ ѿҊ ̔ 

ᴋᵥѿҩSMBusҺ ץ ̕ 

ᶏ SMBus ᴂ └№ Ȃ ᶫ ̆№ Ḡ Ҍ ̆ Ӟᾛ Ῥ

Ḡ ῒ Ȃ 

№ ӊ ̆ SMBus ̂ № ҍ ѿ

̃Ȃ 
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 SMBus   

SMBus ʟԅѿҩ Ҭ Ḥ SMBALERT̂ҍ SCL  SDA ѿ ̆ ѿ ҍḤ ̃̆ ᶏ

Ḥ ῒ └ ⱬ̆ᵖ ѿҩ Ȃ SMBALERT SMBus ᶏ Ȃ῏

ԍSMBus 2ҩ Ȃ 

ֽΐ ׆ ⱳ ץ  I2C_CTRL1.SMBALERT ᵝץ ҍҺ ḤȂҺ Ҭ

ARÂAlert Response Address̆ ṿҹ0001100x̃ SMBALERTȂ

֓ SMBALERTγ ARAȂ I2C_STS1.SMBALERTȂ׆ ᶫ

7β 7ҩ ᵝ҉̆ ῇҩᵝ ץ ó0ôó1ôȂ 

ҩ  SMBALERT ҹᵞ ̆ ᴰ Ҭ̆ ᴨᾢ ̂ ᴨᾢ ̃ ץ

‰ᴂ ḤȂ ׆ ̆↕  SMBALERT ҌῬҹᵞȂ ᴰ ̆  

SMBALERT ׅҹᵞ̆ Һ Ῥ  ARAȂ SMBALERTḤ Һ ץ  ARAȂ 

 SMBusḤ   

SMBus ‰I2C ᵌȂ ᶏ SMBus̆ Ҭ SMBus

ȁ SMBus ᵝȁ SMBusΎҬ׃ ҉ Ȃ 

1. ᾢ̆ I2C_CTRL1.SMBMODEᵝ̕ I2C_CTRL1.SMBTYPE

I2C_CTRL1.ARPENᵝȂ I2C_CTRL1.ARPEN=1ғ I2C_CTRL1.SMBTYPE=0̆ᶏ SMB

̕ I2C_CTRL1.ARPEN=1ғI2C_CTRL1.SMBTYPE=1̆ᶏ SMBҺ Ȃ 

2. ҹԅ ARP ̂I2C_CTRL1.ARPEN=1̃̆ SMBusҺ Ҋ̂I2C_CTRL1.SMBTYPE=1̃̆

ᴆ ᵝI2C_STS2.SMBHADDR̂ SMBus׆ Ҋ̆ I2C_STS2.SMBDADDR

ᵝ̃̆ ARP Ҭ ⱳ Ȃ 

3. ҹԅ SMBus ̆ ᴆ I2C_STS1.SMBALERTᵝ̆ ⱳ Ȃ 

   

I2C ‰ SCL/SDA҉ 50ns┬̆ ԅ Ȃ

̆Ӟ ץ I2C_GFLTRCTRL.SCLAFENN/SDAAFENNᵝ ⱳ Ȃ

I2C_GFLTRCTRL.SCLAFE/SDAAFW┬ 5ns,15ns,25ns,35nsȂ

I2C_GFLTRCTRL.SCLDFW/SDADFWҹ 0ṿ ᶏ Ȃῒ ҹ̂SCLDEW[3:0]

SDADFW[3:0]̃*TPCLKȂᶏ ⱴ SDA Ḡ ̆ ⱴṿҹ(SDADFW[3:0]+1)*TPCLKȂ 

  

└ ῀ ̂CortexÈ-M0 ԍẢ ̃ ̆ PWR Ҭ

DBG_CTRL.I2C1TIMOUTDBG_CTRL.I2C2TIMOUTᵝ̆SMBUS └ ᵬ

Ảץ Ȃ 3.3.2Ȃ 

 Ҭ  

Ҋ ↓₮ԅ I2CҬ ̔ 

18-2 I2CҬ  

Ҭ ₱  Ҭ Ԋᴆ Ԋᴆ  └ᵝ 

I2Cῃ Ҭ  ᵝ  (Һ) STARTBF EVTINTEN 
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Ҭ ₱  Ҭ Ԋᴆ Ԋᴆ  └ᵝ 

 (Һ)  (׆) ADDRF 

10β  (Һ) ADDR10F 

⌠Ả ᵝ (׆) STOPF 

ᴰ  BSF 

‖  RXDATNE 
EVTINTENBUFINTEN 

‖ ҹ  TXDATE 

 BUSERR 

ERRINTEN 

ᴂ ҡ  (Һ) ARLOST 

 ACKFAIL 

/  OVERRUN 

PEC  PECERR 

SMBus  SMBALERT 

SCLγ  SCLLTO SCLLTOINTEN 

SCL  SCLHTO SCLHTOINTEN 

SDAγ  SDALTO SDALTOINTEN 

 I2C  

ץ ̂16β̃ ̂32β̃ ᵬ ֓ Ȃ 

 I2C  

18-3 I2C  

Offset Register 3
2 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 
I2C_CTRL1 

R
e
s
e
r
v
e
d

 

L
T
O
S
E
L

 

H
T
O
S
E
L

 

Reserved 

R
e
s
e
r
v
e
d

 

S
W
R
E
S
E
T

 

S
M
B
A
L
E
R
T

 

P
E
C 

A
C
K
P
O
S

 

A
C
K
E
N

 

S
T
O
P
G
E
N

 

S
T
A
R
T
G
E
N

 

N
O
E
X
T
E
N
D

 

G
C
E
N 

P
E
C
E
N

 

A
R
P
E
N

 

S
M
B
T
Y
P
E

 

S
M
B
M
O
D
E

 

E
N 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

004h 
I2C_CTRL2 

R
e
s
e
r
v
e
d

 

L
T
O
E
N

 

H
T
O
E
N

 

S
C
L
L
T
O
I
N
T
E
N

 

S
C
L
H
T
O
I
N
T
E

N
 

S
D
A
L
T
O
I
N
T
E

N
 

Reserved 

D
M
A
E
N 

E
R
R
I
N
T
E
N

 

E
V
T
I
N
T
E
N

 

B
U
F
I
N
T
E
N

 

R
e
s
e
r
v
e
d

 

D
M
A
L
A
S
T

 

R
e
s
e
r
v
e
d

 

CLKFREQ[6:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

008h 
I2C_OADDR1 

Reserved 

A
D
D
R
M
O
D
E

 

Reserved A
D
D
R 

[
9
:
8
]

 

ADDR[7:1] 

A
D
D
R
0

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 

00Ch 
I2C_OADDR2 

Reserved Reserved 
ADDR2[7:1] 

D
U
A
L
E
N

 

Reset Value 0 0 0 0 0 0 0 0 

010h 
I2C_DAT 

Reserved Reserved 
DATA[7:0] 

Reset Value 0 0 0 0 0 0 0 0 

014h 
I2C_STS1 

Reserved S
C
L
L
T
O

 

S
C
L
H
T
O

 

S
D
A
L
T
O

 

Reserved 

R
e
s
e
r
v
e
d

 

S
M
B
A
L
E
R
T

 

R
e
s
e
r
v
e
d

 

P
E
C
E
R
R

 

O
V
E
R
R
U
N

 

B
U
S
E
R
R

 

A
R
L
O
S
T

 

A
C
K
F
A
I
L

 

R
e
s
e
r
v
e
d

 

A
D
D
R
1
0
F

 

T
X
D
A
T
E

 

R
X
D
A
T
N
E

 

S
T
O
P
F

 

B
S
F 

A
D
D
R
F

 

S
T
A
R
T
B
F

 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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018h 
I2C_STS2 

Reserved 
PECVAL[7:0] 

S
M
B
H
A
D
D
R

 

S
M
B
D
A
D
D
R

 

D
U
A
L
F
L
A
G

 

G
C
A
L
L
A
D
D

R
 

R
e
s
e
r
v
e
d

 

T
R
F 

M
S
M
O
D
E

 

B
U
S
Y 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 

I2C_CLKCTR

L Reserved D
U
T
Y 

F
S
M
O
D
E

 

R
e
s
e
r
v
e
d

 

CLKCTRL[11:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

020h 
I2C_TMRISE 

Reserved Reserved 
TMRISE[5:0] 

Reset Value 0 0 0 0 1 0 

024h 

I2C_BYTENU

M Reserved 

B
Y
T
E
N
U
M
E
N

 

R
X
F
S
E
L

 

BYTENUM[13:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

028h 

I2C_GFLTRC

TRL Reserved 

S
C
L
A
F
E
N
N

 

R
e
s
e
r
v
e
d

 

S
C
L
A
F
W
[
1
:
0
]

 

S
D
A
A
F
E
N
N

 

R
e
s
e
r
v
e
d

 

S
D
AA
F
W
[
1
:
0
]

 

SCLDFW[3:0] SDADFW[3:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 I2C └ 1 (I2C_CTRL1)  

Ẓ ̔0x00 

ᵝṿ̔0x04400000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved LTOSEL HTOSEL Reserved 

 rw rw            

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
SW 

RESET 

SMB 

ALERT 
PEC ACKPOS ACKEN 

STOP 

GEN 

START 

GEN 

NO 

EXTEND 
GCEN PECEN ARPEN 

SMB 

TYPE 

SMB 

MODE 
EN 

  rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

30 Reserved Ḡ ̆ Ḡ ᵝṿ 

30:29 LTOSEL 

ᵞ ṿ ̂low timeout threshold selectioñ 

00̔ 25ms  

01̔ 100ms 

10̔ 1s 

11̔ 4s 

28:27 HTOSEL 

ṿ ̂hightimeout threshold selectioñ 

00̔ 256us  

01̔ 512us 

10̔ 1ms 

11̔ 128ms 

26:14 Reserved Ḡ ̆ Ḡ ᵝṿ 

13 SWRESET 

ᴆ ᵝ̂Software reset̃  

ᵝ ᵝ╠ I2C ̆ Ȃ 

0̔I2C Ҍ ԍ ᵝ ̕ 

1̔I2C ԍ ᵝ Ȃ 

̔ ᵝ ץ ԍ I2C_STS2.BUSYᵝҹó1ô̆ ҉ ⌠Ả ᴆ Ȃ 

12 SMBALERT 

SMBus ̂SMBus alert̃  

ᴆ ץ ᵝ̕ I2C_CTRL1.EN=0 ̆ ᴆ Ȃ 

0̔ SMBAlert ᶏῒ Ȃ NACKḤ ̕ 

1̔ ꜚSMBAlertᶏῒ ᵞȂ ACKḤ Ȃ 

11 PEC 

₮ ̂Packet error checking̃ 

ᴆ ץ ᵝ̕ ᴰ PEC ⌠ Ả ᴆ I2C_CTRL1.EN=0

̆ ᴆ ᴪ ῒ Ȃ 

0̔ PECD  

1̔PECD  

̔ᴂ ҡ ̆PEC Ȃ 

10 ACKPOS /PECβ ̂ ԍ ̃̂Acknowledge/PEC Position̂for data receptioñ̃ 
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ᵝ    

ᴆ ץ ᵝ̆ I2C_CTRL1.EN=0 ̆ ᴆ Ȃ 

0̔I2C_CTRL1.ACKEN ᵝ‗ ╠ ACK̕I2C_CTRL1.PEC β

╠ ᵝ Ҭ ҹ PECȂ 

1̔I2C_CTRL1.ACKEN ᵝ‗ Ҋѿҩ ⌠ ACK̕I2C_CTRL1.PEC β

ᵝ Ҭ ⌠ Ҋѿҩ  PECȂ 

̔ACKPOSβ 2 Ҭ̆ ӊ╠ Ȃ 

ҹԅNACK 2ҩ ̆I2C_CTRL1.ACKEN ᵝ  I2C_STS1.ADDRF β Ȃ 

ҹԅ 2ҩ PEC̆  ACKPOS ᵝӊ ̆ADDR Ԋᴆ  

I2C_CTRL1.PEC ᵝȂ 

9 ACKEN 

ᶏ ̂Acknowledge enablẽ  

ᴆ ץ ᵝ̆ I2C_CTRL1.EN=0 ̆ ᴆ Ȃ 

0̔ ̕ 

1̔ ⌠ѿҩ ѿҩ ̂ ̃Ȃ  

8 STOPGEN 

Ả ᴆ֟ ̂Stop generatioñ  

ᴆ ץ ᵝ̕ ⌠Ả ᴆ ̆ ᴆ ̕ ⌠SMBus

̆ ᴆ ῒ ᵝȂ 

Һ Ҋ̔ 

0̔ Ả ᴆ֟ ̕ 

1̔ ╠ ᴰ ╠ ᴆ ₮ ֟ Ả ᴆȂ 

׆ Ҋ̔ 

0̔ Ả ᴆ֟ ̕ 

1̔ ╠ ᴰ SCL SDA Ȃ 

̔ ԅSTOPGENȁSTARTGENPECβ̆ ᴆ ҩᵝӊ╠̆ ᴆҌ ᴋ

ᵥ I2C_CTRL1Ώ ᵬ̕ ↕ ᴪ 2 STOPGENȁSTARTGENPECβȂ 

7 STARTGEN 

ᴆ֟ ̂Start generatioñ  

ᴆ ץ ᵝ̆ ᴆ ₮ I2C_CTRL1.EN=0 ̆ ᴆ Ȃ 

0̔ ᴆ֟ ̕ 

1̔ ֟ ᴆȂ 

6 NOEXTEND 

׆̂ ̃̂Clock stretching disable ̂ Slave modẽ ̃ 

ᵝ‗ ׆ Ҋ ̂I2C_STS1.ADDRF  I2C_STS1.BSF ᵝ̃

ᵞ SCLȂ ᴆ ᵝ Ȃ 

0̔ᾛ ̕ 

1̔ Ȃ 

5 GCEN 

ᶏ ̂General call enablẽ  

0̔ ȂҌ (NACK) 00h̕ 

1̔ ᾛ Ȃץ (ACK) 00hȂ 

4 PECEN 

PECᶏ ̂PEC enablẽ  

0̔ PEC ̕ 

1̔ PEC Ȃ 

3 ARPEN 

ARPᶏ ̂ARP enablẽ  

0̔ ARP̕ 

1̔ᶏ ARPȂ 

I2C_CTRL1.SMBTYPE=0̆ ᶏ SMBus Ȃ 
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ᵝ    

I2C_CTRL1.SMBTYPE=1̆ᶏ SMBusҺ Ȃ  

2 SMBTYPE 

SMBus ̂SMBus typẽ  

0̔SMBus ̕ 

1̔ SMBusҺ Ȃ 

1 SMBMODE 

SMBus ̂SMBus modẽ  

0̔I2C ̕ 

1̔SMBus Ȃ 

0 EN 

I2C ᶏ ̂Peripheral enablẽ  

0̔ I2C ̕ 

1̔ I2C Ȃ  

̔ ᵝ ̆ ╠ ̆I2C Ȃ 

ԍ EN̗ 0̆ ᵝ Ȃ 

Һ Ҋ̆ ӊ╠̆ Ҍ ᵝȂ 

 I2C └ 2 (I2C_CTRL2)  

Ẓ ̔0x04 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved LTOEN HTOEN 
SCLLTO 

INTEN 

SCLHTO 

INTEN 

SDALTO 

INTEN 
Reserved 

 rw rw rw rw rw           

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DMAEN 
ERRINT 

EN 

EVTINT 

EN 

BUFINT 

EN 
Reserved 

DMA 

LAST 
Reserved CLKFREQ[6:0] 

rw rw rw rw    rw  rw 

 

ᵝ    

31 Reserved Ḡ ̆ Ḡ ᵝṿ 

30 LTOEN ᵞ ⱳ ᶏ ̂low timeout function enablẽ  

0̔ ̕ 

1̔ᶏ ̕  

̔I2C ҊҌ ᵝȂ 

29 HTOEN ⱳ ᶏ ̂high timeout function enablẽ 

0̔ ̕ 

1̔ᶏ ̕ 

̔I2C ҊҌ ᵝȂ 

28 SCLLTOINTEN SCLγ Ҭ ᶏ ̂SCL low timeout error interrupt enablẽ 

0̔I2C_STS1.SCLLTO = 1 ̆Ҍ֟ Ҭ ̕ 

1̔I2C_STS1.SCLLTO = 1̆֟ Ҭ ̕  

27 SCLHTOINTEN SCL Ҭ ᶏ ̂SCL high timeout error interrupt enablẽ 

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0=0 ᴆ Ȃ 
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ᵝ    

0̔I2C_STS1.SCLHTO = 1̆Ҍ֟ Ҭ ̕ 

1̔I2C_STS1.SCLHTO = 1̆֟ Ҭ ̕ 

26 SDALTOINTEN SDAᵞ Ҭ ᶏ ̂SDA low timeout error interrupt enablẽ 

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0=0 ᴆ Ȃ 

0̔I2C_STS1.SDALTO = 1 ̆Ҍ֟ Ҭ ̕ 

1̔I2C_STS1.SDALTO = 1 ̆֟ Ҭ ̕ 

25:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15 DMAEN DMA ᶏ ̂DMA requests enablẽ  

0̔ DMA ̕ 

1̔ᶏ DMA Ȃ 

14 ERRINTEN ₮ Ҭ ᶏ ̂Error interrupt enablẽ  

0̔ ₮ Ҭ ̕ 

1̔ᾛ ₮ Ҭ Ȃ 

Ҋ↓ ᴆҊ̆ ֟ Ҭ ̔ 

I2C_STS1.BUSERR = 1 

I2C_STS1.ARLOST = 1 

I2C_STS1.ACKFAIL = 1 

I2C_STS1.OVERRUN = 1 

I2C_STS1.PECERR = 1 

I2C_STS1.SMBALERT = 1 

13 EVTINTEN ԊᴆҬ ᶏ ̂Event interrupt enablẽ  

0̔ ԊᴆҬ  

1̔ᾛ ԊᴆҬ  

Ҋ↓ ᴆҊ̆ ֟ Ҭ ̔ 

I2C_STS1.STARTBF = 1̂ Һ ̃ 

I2C_STS1.ADDRF = 1̂ Һ/׆ ̃ 

I2C_STS1.ADD10F = 1 ̂ Һ ̃ 

I2C_STS1.STOPF = 1 ̂ ׆ ̃ 

I2C_STS1.BSF = 1̆ ᵖ I2C_STS1.TXDATE I2C_STS1.RXDATNEԊᴆ 

I2C_STS1.BUFINTEN = 1̆ I2C_STS1.TXDATE ҹ1 

I2C_STS1.BUFINTEN = 1̆I2C_STS1.RXDATNEҹ1 

12 BUFINTEN ‖ Ҭ ᶏ ̂Buffer interrupt enablẽ  

0̔ I2C_STS1.TXDATE=1I2C_STS1.RXDATNE=1̆Ҍ֟ ᴋᵥҬ ̕ 

1̔ I2C_STS1.TXDATE=1I2C_STS1.RXDATNE=1̂I2C_CTRL2.EVTINTEN= 

1̃̆֟ ԊᴆҬ ̂Ҍ DMAENᵥ ̃Ȃ 

11:9 Reserved Ḡ ̆ Ḡ ᵝṿ 

8 DMALAST DMA ѿ ᴰ ̂DMA last transfer̃  

0̔Ҋѿ DMA EOTҌ ᴰ ̕ 

1̔Ҋѿ DMA EOT ᴰ Ȃ 

̔ ᵝ Һ ᶏ ̆ᶏ ѿ ֟ץ ѿҩNACKȂ 

7 Reserved Ḡ ̆ Ḡ ᵝṿ 

6:0 CLKFREQ[6:0] I2C ̂Peripheral clock frequencỹ 

CLKFREQ[6:0] ҹAPB1 ֟ץ ̔ 
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ᵝ    

0000000̔  

0000001̔  

0000010̔ 2MHz 

0000011̔ 3MHz 

... 

0100000̔ 32MHz 

0100001~1111101̔  

 I2C 1 (I2C_OADDR1)  

Ẓ ̔0x08 

ᵝṿ̔0x0000 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDR 

MODE 
Reserved Reserved ADDR[9:8] ADDR[7:1] ADDR0 

rw      rw rw rw 

 

ᵝ    

15 ADDRMODE ̂׆ ̃̂Addressing modê slave modẽ ̃ 

0̔7ᵝ׆ ̂Ҍ 10β ̃̕ 

1̔ 10β׆ ̂Ҍ 7β ̃Ȃ 

14 Reserved ᴆḠ ҹó1ôȂ 

13:10 Reserved Ḡ ̆ Ḡ ᵝṿ 

9:8 ADDR[9:8] ̂Interface address̃ 

9~8βȂ 

̔7β Ҍ ῏  

7:1 ADDR[7:1] ̂Interface address̃ 

7~1βȂ 

0 ADDR0 ̂Interface address̃ 

0β Ȃ 

̔7β Ҍ ῏  

 I2C 2 (I2C_OADDR2)  

Ẓ ̔0x0C 

ᵝṿ̔0x0000 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ADDR2[7:1] DUALEN 

        rw rw 
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ᵝ    

15:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:1 ADDR2[7:1] ̂Interface address̃ 

Ҋ 7~1βȂ 

0 DUALEN ᶏ ᵝ̂Dual addressing mode enablẽ 

0̔Ҍᶏ ̆ OADDR1 ≢̕ 

1̔ᶏ ̆OADDR1 OADDR2 ≢Ȃ 

ֽ̔ 7ᵝ  

 I2C  (I2C_DAT)  

Ẓ ̔0x10 

ᵝṿ̔0x0000 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved DATA[7:0] 

        rw 

 

ᵝ    

15:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7:0 DATA[7:0] 8ᵝ ̂8-bit data register̃  

 

׆ : ҊȂ Ҍᴪ ⌠  

: I2C_STS1.TXDATE =0, ׅ ᴪ Ώ῀  

: ACK ̆ ԅ ARLOSTԊᴆ̆ ⌠ Ҍᴪ ⌠

̆ Ҍ ⌠ Ȃ 

 I2C 1 (I2C_STS1)  

Ẓ ̔0x14 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved SCLLTO SCLHTO SDALTO Reserved 

      rc_w0 rc_w0 rc_w0        

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
SMB 

ALERT 
Reserved PECERR 

OVER 

RUN 
BUSERR ARLOST ACKFAIL Reserved ADDR10F TXDATE 

RXDAT 

NE 
STOPF BSF ADDRF STARTBF 

 rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0  r r r r r r r 

 

ᵝ    

31:26 Reserved Ḡ ̆ Ḡ ᵝṿ 
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ᵝ    

25 SCLLTO SCLγ ̂SCL low timeout error̃  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0=0 ᴆ Ȃ 

0̔ ̕ 

1̔ ̕ 

׆ ׆̔ ᵝ ̆ ᴆ Ȃ 

Һ ̔ ᴆ ₮Ả ᴆȂ 

24 SCLHTO SCL ̂SCL high timeout error̃  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0=0 ᴆ Ȃ 

0̔ ̕ 

1̔ ̕ 

׆ ׆̔ ᵝ ̆ ᴆ Ȃ 

Һ ̔ ᴆ ₮Ả ᴆȂ 

23 SDALTO SDAᵞ ̂SDA low timeout error̃  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0=0 ᴆ Ȃ 

0̔ ̕ 

1̔ ̕ 

׆ ׆̔ ᵝ ̆ ᴆ Ȃ 

Һ ̔ ᴆ ₮Ả ᴆȂ 

22:15 Reserved Ḡ ̆ Ḡ ᵝṿ 

14 SMBALERT SMBus ̂SMBus alert̃  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN =0 ᴆ Ȃ 

0̔ SMBus ̂Һ ̃ SMBAlert ׆̂↓ ̃̕ 

1̔ ҉֟ SMBAlertԊᴆ̂Һ ̃ ⌠SMBAlert ׆̂ ̃̕ 

13 Reserved Ḡ ̆ Ḡ ᵝṿ 

12 PECERR PEC ̂PEC Error in receptioñ  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN =0 ᴆ Ȃ 

0: PEC : ⌠ PEC ACK̂ I2C_CTRL1.ACKEN=1̃  

1: PEC ̔ ⌠ PEC NACK̂Ҍ I2C_CTRL1.ACKEN ᵝ̃ 

11 OVERRUN / ̂Overrun/Underruñ  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0 ᴆ Ȃ 

0̔ / ̕ 

1̔₮ / Ȃ 

I2C_CTRL1.NOEXTEND=1 ̆ ׆ Ҋ ᵝ ᴆ ᵝȂ ̔ 

Ҭ ⌠ѿҩ ̆ ῤ ₮̆↕

̆ ᴪҡ Ȃ 

Ҭ ѿҩ ̆ Ώ῀ ̆ ̆

ᴪ ң Ȃ 

10 BUSERR ̂Bus error̃  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0 ᴆ Ȃ 

0̔ Ả ᴆ₮ ̕ 

1̔ Ả ᴆ₮ Ȃ 

9 ARLOST ᴂ ҡ ̂Һ ̃ 

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0 ᴆ Ȃ 
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ᵝ    

0̔ ᴂ ҡ ̕ 

1̔ ᴂ ҡ Ȃ  

└ ̆ ᴆ ᵝҹó1ôȂ ARLOSTԊᴆӊ ̆I2C ꜚ℗

׆ (I2C_STS2.MSMODE=0)Ȃ 

̔ SMBUS Ҋ̆ ׆ Ҋ ᴂ ֽֽ ̆ ᴰ

̂Ҍ ̃Ȃ 

8 ACKFAIL ̂Acknowledge failurẽ  

ᵝ ᴆΏó0ô̆ I2C_CTRL1.EN=0 ᴆ Ȃ 

0̔ ̕ 

1̔ Ȃ  

7 Reserved Ḡ ̆ Ḡ ᵝṿ 

6 ADDR10F 10β ↓ ̂Һ ̃ 

ᴆ STS1 ̆ CTRL1 Ώ ᵬ ᵝ̆ I2C_CTRL1.EN=0

̆ ᴆ ᵝȂ 

0̔ ADD10FԊᴆ ̕ 

1̔ Һ ѿҩ ₮ Ȃ 

10β Ҋ̆ Һ ѿҩ ₮ ̆ ᴆ ᵝ ó1ôȂ 

̔ ⌠ѿҩNACK̆I2C_STS1.ADD10FᵝҌ ᵝȂ 

5 TXDATE ҹ ̂ ̃ 

ᴆΏ ⌠DAT ᵝ̕ ѿҩ Ả ᴆ ̆

I2C_CTRL1.EN=0 ᴆ ꜚ Ȃ 

0̔ ̕ 

1̔ Ȃ 

̆ ҹ ᵝ ó1ô̆ Ҍ ᵝȂ 

⌠ѿҩNACK̆ Ҋѿҩ PEĈ I2C_CTRL1.PEC=1̃ ̆ ᵝҌ

ᵝȂ 

̔ Ώ῀ 1ҩ ̆ ԅBSFΏ῀ ̆ Ҍ TXDATEβ̆

ҹ ׅ ҹ Ȃ 

4 RXDATNE ̂ ̃ 

ᴆ Ώ ᵬ ᵝ̆ I2C_CTRL1.EN=0 ᴆ Ȃ 

0̔ ҹ ̕ 

1̔ Ȃ 

̆ Ҍҹ ̆ ᵝ ó1ôȂ ̆ ᵝҌ ᵝȂ 

ARLOSTԊᴆ ̆RXDATNEҌ ᵝȂ 

̔ ԅBSF̆ Ҍ RXDATNEᵝ̆ ҹ ׅ ҹ Ȃ 

3 STOPF Ả ᴆ ᵝ̂׆ ̃ 

ᴆ STS1 ̆ I2C_CTRL1 Ώ ᵬ ᵝ̆

I2C_CTRL1.EN=0̆ ᴆ ᵝȂ 

0̔ ⌠Ả ᴆ̕ 

1̔ ⌠Ả ᴆȂ 

ѿҩ ӊ ̆ ׆ ҉ ⌠Ả ᴆ ̆ ᴆ ᵝ ó1ôȂ 

̔ ⌠NACK̆I2C_STS1.STOPFβҌ ᵝȂ 

2 BSF ᴰ ̂Byte transfer finished̃  
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ᵝ    

ᴆ STS1 ̆ Ώ ᵬ ᵝ̕ ᴰ Ҭ ѿҩ

Ả ᴆ ̆ I2C_CTRL1.EN =0 ̆ ᴆ ᵝȂ 

0̔ ᴰ ̕ 

1̔ ᴰ Ȃ 

I2C_CTRL1.NOEXTEND =0 ̆ Ҋ↓ ’Ҋ ᴆ ᵝ ó1ô̔ 

̆ ⌠ѿҩ ̂ ACK ‖̃ғ

̂I2C_STS1.RXDATNE =1̃ Ȃ 

̆ ѿҩ ғ Ώ῀ ̂I2C_STS1.TXDATE 

=1̃Ȃ 

̔ ⌠ѿҩNACK ̆BSFβ Ҍᴪ ᵝȂ 

Ҋѿҩ ᴰ PEĈI2C_STS2.TRFҹó1ô̆ I2C_CTRL1.PECҹó1ỗ ̆

BSFβҌᴪ ᵝȂ 

1 ADDRF ̂Һ ̃/ ׆̂ ̃ 

ᴆ STS1 ̆ STS2 ᵬ ᵝ̆ I2C_CTRL1.EN=0

̆ ᴆ ᵝȂ 

0̔ Ҍ ⌠ ׆̂ ̃̆ ̂Һ ̃̕ 

1̔ ⌠ ׆̂ ̃̆ ̂Һ ̃Ȃ 

Һ Ҋ̔ 

7ᵝ ̆ ⌠ ACK ᵝ ó1ô̆10β ̆ ⌠ ԋҩ

ACK ᵝ ó1ôȂ 

׆ Ҋ̔ 

⌠ ׆ ҍOADDR Ҭ ῤ ̆ SMBus

SMBusҺ SMBus ≢ ̆ ᴆ ᵝ ó1ô̂ ᶏ ̃Ȃ 

̔ ⌠NACK̆I2C_STS1.ADDRFβҌᴪ ᵝȂ 

0 STARTBF ᵝ̂Һ ̃ 

ᴆ I2C_STS1 ̆Ώ ᵬ ᵝ̆ I2C_CTRL1.EN=0

̆ ᴆ ᵝȂ 

0̔ ᴆ̕ 

1̔ ᴆ Ȃ 

₮ ᴆ ᵝ ó1ôȂ 

 I2C 2 (I2C_STS2)  

Ẓ ̔0x18 

ᵝṿ̔0x00000000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PECVAL[7:0] 
SMBH 

ADDR 

SMBD 

ADDR 

DUAL 

FLAG 

GCALL 

ADDR 
Reserved TRF 

MS 

MODE 
BUSY 

r r r r r  r r r 
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ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿ 

15:8 PECVAL[7:0] ₮ ̂Packet error checking register̃ 

I2C_CTRL1.PECEN=1̆PECVAL[7:0]ῤ PECṿȂ 

7 SMBHADDR SMBusҺ ׆̂ ̃ 

֟ ѿҩẢ ᴆ ѿҩ ᴆ ̆ I2C_CTRL1.EN =0 ̆ ᴆ ᵝ

Ȃ 

0̔ ⌠SMBusҺ ̕ 

1̔ I2C_CTRL1.SMBTYPE=1ғ I2C_CTRL1.ARPEN=1 ̆ ⌠ SMBusҺ Ȃ 

6 SMBDADDR SMBus ̂׆ ̃ 

֟ ѿҩẢ ᴆ ѿҩ ᴆ ̆ I2C_CTRL1.EN=0 ̆ ᴆ ᵝ

Ȃ 

0̔ ⌠SMBus ̕ 

1̔ I2C_CTRL1.ARPEN=1̆ ⌠SMBus Ȃ 

5 DUALFLAG ̂׆ ̃ 

֟ ѿҩẢ ᴆ ѿҩ ᴆ ̆ I2C_CTRL1.EN =0 ̆ ᴆ ᵝ

Ȃ 

0̔ ⌠ ҍOADDR1ῤ ῤ ̕ 

1̔ ⌠ ҍ OADDR2ῤ ῤ Ȃ 

4 GCALLADDR ̂׆ ̃ 

֟ ѿҩẢ ᴆ ѿҩ ᴆ ̆ I2C_CTRL1.EN=0 ̆ ᴆ ᵝ

Ȃ 

0̔ ⌠ ̕ 

1̔ I2C_CTRL1.GCEN =1̆ ⌠ Ȃ 

3 Reserved Ḡ ̆ Ḡ ᵝṿ 

2 TRF / ̂Transmitter/receiver̃  

⌠Ả ᴆ̂I2C_STS1.STOPF =1̃ȁ ᴆ ᴂ ҡ

̂I2C_STS1.ARLOST =1̃ ̆ I2C_CTRL1.EN=0 ̆ ᴆ ῒ Ȃ 

0̔ ̕ 

1̔ ̕ 

ҩ ᴰ ̆ ᵝ R/Wβ Ȃ 

1 MSMODE Һ׆ ̂Master/slavẽ  

҉ ⌠ѿҩẢ ᴆȁᴂ ҡ ̂I2C_STS1.ARLOST =1̃ ȁ

I2C_CTRL1.EN =0 ̆ ᴆ ᵝȂ 

׆0̔ ̕ 

1̔ Һ Ȃ 

ԍҺ ̂I2C_CTRL1.STARTBF=1̃ ̆ ᴆ ᵝ ᵝ̕ 

0 BUSY ̂Bus busỹ 

⌠ѿҩẢ ᴆ ̆ ᴆ ᵝ Ȃ 

0̔ ҉ ̕ 

1̔ ҉ Ȃ 

⌠SDA SCLҹᵞ ̆ ᴆ ᵝ ó1ô̕ 
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ᵝ    

̔ ᵝ ╠ ̆ ̂I2C_CTRL1.EN =0̃ Ḥ ׅ

Ȃ 

 I2C └  (I2C_CLKCTRL)  

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

: CLKCTRL ῏ I2C ̂(I2C_CTRL1.EN =0̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DUTY FSMODE Reserved CLKCTRL[11:0] 

rw rw   rw 

 

ᵝ    

15 DUTY  

0̔ Tlow/Thigh= 2̕ 

1̔ Tlow/Thigh= 16/9 

14 FSMODE I2C Һ  

0: I2C ‰ ( 1/1); 

1: I2C ( ) 

13:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11:0 CLKCTRL[11:0] / ‰ Ҋ └№ ̂Һ ̃ 

№ ԍ Һ Ҋ SCL Ȃ 

Â duty cycle = Tlow/Thigh = 1/1:  

CLKCTRL = fPCLK1(Hz)/100000/2 

Tlow = CLKCTRL×T PCLK1 

Thigh = CLKCTRL×TPCLK1 

Â duty cycle = Tlow/Thigh = 2/1:  

CLKCTRL = fPCLK1(Hz)/100000/3 

Tlow = 2 ×CLKCTRL×TPCLK1 

Thigh = CLKCTRL×TPCLK1 

Â duty cycle = Tlow/Thigh = 16/9: 

CLKCTRL = fPCLK1(Hz)/100000/25 

Tlow = 16 ×CLKCTRL×T PCLK1 

Thigh = 9 ×CLKCTRL×TPCLK1 

ᶛ , fPCLK1(Hz) = 8MHz, duty cycle = 1/1, CLKCTRL = 8000000/100000/2 = 0x28Ȃ 

: 1.ᾛ ṿҹ0x04̆ DUTY Ҋᾛ ṿҹ0x01Ȃ 

2. Thigh= Tr(SCL)+Tw(SCLH)̆ ΎҬ ֓ ӈȂ 

3. Tlow= Tf(SCL)+Tw(SCLL)̆ ΎҬ ֓ ӈȂ 
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 I2C҉  (I2C_TMRISE)  

Ẓ ̔0x20 

ᵝṿ̔0x0002 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved TMRISE[5:0] 

          rw 

 

ᵝ    

15:6 Reserved Ḡ ̆ Ḡ ᵝṿ 

5:0 TMRISE[5:0] / ‰ Ҋ ҉ ̂Һ ̃ 

֓ᵝ ҹI2C ₮ SCL҉ ̆ ҹ1Ȃ 

ᶛ ̆ ‰ Ҭ ᾛ SCL҉ ҹ1000nsȂ I2C_CTRL2.CLKFREQ[5:0]Ҭ ṿ

ԍ0x08(8MHz)ғTPCLK1=125ns̆ TMRISE[5:0]Ҭ Ώ῀09ĥ 1000ns/125 ns + 1̃Ȃ 

Ҍ ѿҩ ̆↕ №Ώ῀TMRISE[5:0]ץ Ḡ tHIGH Ȃ  

̔ I2C ̂I2C_CTRL1.EN=0̃ TMRISE[5:0] 

 I2CҺ  (I2C_BYTENUM)  

Ẓ ̔0x24 

ᵝṿ̔0x0000 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BYTE 

NUMEN 
RXFSEL BYTENUM[13:0] 

rw rw rw 

 

ᵝ    

15 BYTENUMEN Һ └ⱳ ᶏ  

0̔  

1̔ ᶏ  

14 RXFSEL ᴆ  

0̔ Һ STOPᴆ 

1̔ Һ STARTᴆ 

13:0 BYTENUM[13:0] Һ  

̔ BYTENUM̆ ᾢ I2C_STS2.BUSYҹ 0̆

ᶏ I2C_CTRL1.ACKEN 

 I2C └  (I2C_GFLTRCTRL) 

Ẓ ̔0x28 
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ᵝṿ̔0x0000 

: GFLTRCTRL ῏ I2C ̂(I2C_CTRL1.EN =0̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SCLAF 

ENN 
Reserved SCLAFW[1:0] 

SDAAF 

ENN 
Reserved SDAAFW[1:0] SCLDFW[3:0] SDADFW[3:0] 

rw  rw rw  rw rw rw 

 

ᵝ    

15 SCLAFENN SCL ᶏ  

0̔ᶏ  

1̔  

14 Reserved Reserved 

13:12 SCLAFW[1:0] SCL  

00: 5ns   

01: 15ns 

10: 25ns  

11: 35ns  

11 SDAAFENN SDA ᶏ  

0̔ᶏ  

1̔  

10 Reserved Reserved 

9:8 SDAAFW[1:0] SDA ̔ 

00: 5ns  

01: 15ns 

10: 25ns 

11: 35ns 

7:4 SCLDFW[3:0] SCL  

0000̔ SCL  

ῒזṿ̔ ҹ SCLDFW * TPCLK 

3:0 SDADFW[3:0] SDA  

0000̔ SDA  

ῒזṿ̔ ҹ SDADFW * TPCLK 
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19 (UART)  

  ׃ 

̂UART̃ ѿ ῃ ұ ֜ ̆ ḤȂ Ḃԍҍץ̆

ῃ ֜ Ȃ  

UART ҍ ̆Ӟ DMA ḤȂUART ḤȁLIN

ȁ ḤȁIrDA SIR ENDECⱳ Ȃ 

 Һ  

Â ῃ Ḥ 

Â Ḥ 

Â ̆ 4Mbit/s 

Â 8bit9bit  

Â 1bit2bitẢ ᵝ 

Â ᴆ ᵝ ᵝ  

Â DMA  

Â Ḥ̔ Ҍ ̆↕ ῀ ,  

Â ұ ̂IrDA SIR̃ ҍ ̆ ᶫ ҍᵞⱳ ң  

Â LIN  

Â ̔ ₮ ȁ ȁ ȁ  

Â ҩҬ ̔ ҹ ȁ ȁ ȁ ₮ȁ ȁ ȁ

LIN ȁץ ‖ ḤҬ /₮ /  
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 ⱳ  

19-1 UART  

 

 ⱳ  

 19-1 , UART Ḥ ᶏ RX TX ҍ ᴆ ȂῒҬTX ҹ

̂ ₮̃̆ ⱳ ᶏ ᵖ ̆TX ₮ ̆ ⱳ ̆TX ҹ

IO ̆ IO ‗ ȂRXҹ ̂ ῀̃̆ ԅ Ȃ 

ᵬҹ ̆ TX ̆ᵬҹ ↕ RX Ȃ

̆ ԍ Ȃ ҹ̔1ҩ ᵝ+ 89β  ( ᵞ ᵝ ╠) + 1 ҩ ᵝ̂

̃+ 0.5,1,1.52ҩẢ ᵝȂ 
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ᶏ № ҍ Ȃ 

 UART  

ᵝ̔1β ̆ᵞ  

ᵝ̔ UART_CTRL1.WLҹ8 9β , γ ᵝ ╠Ȃ 

Ả ᵝ̔ Ȃ 

̔ῃ ó1ô ѿҩ ̆ ᵝȂ ᵝȂ 

̔ῃ ô0ô ѿҩ ̆ Ả ᵝȂ ̆ Ῥ ῀1 2ҩẢ

ᵝ ᵝȂ 

19-2 =8  

 

19-3 =9  

 

  

ⱳ ᶏ ̆ ῀ ᵝ Ҭ TX ₮Ȃ 

8-bit word length ,1 stop bit

Data frame
Stat

bit

Start

bit

Start

bit
Stop

bit

Stop

bit

bit7 can be the parity bit 
Start

bit

**Clock

bit0 bit1 bit2 bit3 bit5bit4 bit6 bit7

Data frame

Idle frame

Break frame

9-bit word length , 1 stop bit

Data frame

Clock

Stat

bit bit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7 bit8 Stop

bit

**

Data frame

Idle frame

Break frame

Start

bit

Start

bit

bit8 can be the parity bit Start

bit

Stop

bit
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UART_CTRL1.TXEN1 ̆UARTᴪ ӊ╠ ѿҩ Ȃ 

  

̆ Ȃ ҩ ╠̆ᾢ ѿҩ ᵝ̂ᵞ ̃Ȃ

8β 9β ̆ῒҬ ᵞ ᵝᾢ Ȃ ᴰ UART_CTRL1.TXEN̆

Ả ׆̆ ᴰ Ȃ 

 Ả ᵝ 

̆ ꜚ Ả ᵝȂẢ ᵝᵝ UART_CTRL2.STPB[1:0]Ȃ 

19-1Ả ᵝ  

UART_CTRL2.STPB[1:0] Ả ᵝ  (β ) ⱳ  

00 1  

01 0.5  

10 2 ԍ UART ȁ ץ └ . 

11 1.5  

19-4Ả ᵝ  

 

8-bit Word length (WL  bit is reset)

Data frame
Stat

bit
Stop 

bit

Start

bit

**CLOCK

bit0 bit1 bit2 bit3 bit5bit4 bit6 bit7

Data frame

Stat

bit 1.5Stop bits

Start

bit
bit0 bit1 bit2 bit3 bit5bit4 bit6 bit7

Data frame

Stat

bit 2Stop bits

Start

bitbit0 bit1 bit2 bit3 bit5bit4 bit6 bit7

Data frame

Stat

bit

0.5Stop bit

Start

bitbit0 bit1 bit2 bit3 bit5bit4 bit6 bit7

Data frame

  1 Stop bit

1.5 Stop bits

2 Stop bits

 0.5 Stop bit

bit7 can be the parity bit 

Data frame

Data frame

Data frame

bit7 can be the parity bit 

bit7 can be the parity bit 

bit7 can be the parity bit 
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ᵝUART_CTRL1.SDBRK 1ҩ Ȃ ҹ 8β ̆ 10βᵞ ̆

ҹ 9β ̆ 11βᵞ Ȃ ῀ѿᵝẢ ᵝ̂ ̃Ȃ 

̆UART_CTRL1.SDBRKᴆ ̆ ꜚ Ả ᵝ Ȃ ̆

̆ ╠ѿҩ ҍẢ ᵝ Ῥ ᵝUART_CTRL1.SDBRKȂ 

╠ ᴆ UART_CTRL1.SDBRK̆ ╠ Ҍᴪ Ȃ 

  

1. ᵝUART_CTRL1.UENᶏ UART̕ 

2. ȁ ȁ ᵝȁẢ ᵝ ȁץ ῏DMA̕  

3. ᶏ ⱳ  (UART_CTRL1.TXEN)̕ 

4. CPU DMA ᶭ Ώ῀ UART_DAT, Ώ῀

UART_STS.TXDE; 

5. Ώ῀⌠ UART_DAT̆ ᵝUART_STS.TXC1̆

Ȃ 

̔ UART_DATΏ῀ ⌠̆ ⌠UART_TXᴪ 0~1 Ȃɒ Ҋ 100K

̆ ѿҩ ᴋ ┴Ώ῀ ⌠UART_DATᴪ̆ Ҋѿҩ ᴰ ⌠UART_TX

Ȃ 

 19-5  

 

 Ḥ 

UART_DATΏ ᵬ ᵝUART_STS.TXDEȂ 

׆ ⌠ ᵝ ̆UART_STS.TXDE ᵝ ᴆ 1̆ Ȃ

UART_CTRL1.TXDEIEN1̆ ֟ ѿҩҬ Ȃ ̆ Ҋѿҩ Ώ῀ UART_DATȂ 

UART_DATΏ ᵬ ̔ 

Â ᵝ ̆ ⌠ ᵝ ̆ UART_STS.TXDE ᴆ 1 

Â ᵝ ̆ Ḡ ̆ ҉ѿҩ ̆Ῥ ⌠ ᵝ

 

ѿ ғ UART_STS.TXDE1̆ UART_STS.TXCᴆ 1Ȃ

UART_CTRL1.TXCIEN1̆ ֟ ѿҩҬ Ȃ UART_STS.TXCץҊ ᴆ ᵬ ̔ᾢ ѿ

UART_STS ̆ῬΏѿ UART_DAT Ȃ 

10us

UART_DAT 

Write Time

UART internal 

baud rate clock

UART_TX PIN

Baud rate:100K   Stop bits:1  Data bits:8   Parity:None  Data: 0x55

Start 

bit Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6
Stop 

bit
Bit 7

Start 

bit Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6
Stop 

bit
Bit 7

UART_DAT 

Write Time

UART_TX  

Send Time

UART_TX  

Send Time
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19-6 TXC/TXDE ’ 

 

 

  

 ᵝ  

UARTҬ̆ ≢⌠ѿҩ ↓1 1 1 0 X 0 X 0 X 0 0 0 0̆ ҹ ⌠ѿҩ ᵝȂ 

3ȁ5ȁ7β ץ̆ 8ȁ9ȁ10β ҹô0ô̂Ӟ 6ҩô0ỗ̆↕ ⌠ ᵝ̆

UART_STS.RXDNE1̆ ᵖҌᴪ ᵝNEF Ȃ UART_CTRL1.RXDNEIEN1̆ ↕֟ ѿ

ҩҬ Ȃ 

3ȁ5ȁ7β ңҩô0ô,ҍ ̆ 8ȁ9ȁ10β ңҩô0ô̆Ӟ ⌠ ᵝ̆ᵖ ᴪ

ᵝNEF ᵝȂ 

3ȁ5ȁ7β ҈ҩô0ô̆ҍ ̆ 8ȁ9ȁ10β ңҩô0ô̆Ӟ ⌠ ᵝ̆ ᵝ

NEF ᵝȂ 

3ȁ5ȁ7β ңҩô0ô,ҍ ̆ 8ȁ9ȁ10β ҈ҩô0ô̆Ӟ ⌠ ᵝ̆ ᵝ

NEF ᵝȂ 

3ȁ5ȁ7ȁ8ȁ9ȁ10β ṿ Ҍԅ҉ ̆UART ҹ ⌠

ᵝ̆ ₮ ᵝᶶ ⌠ Ҋ Ȃ 

TX line

TXDE flag

UART_DAT

TXC flag

Idle Frame 1 Frame 2 Frame 3

set by hardware

cleared by software

set by hardware

cleared by software
        set by hardware

data1 data2 data3

UART enable

Write data1

into UART_DAT

Because TXDE=1

TXC is set
Set by 

hardware

Write data2

into UART_DAT

Write data2

into UART_DAT
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19-7 ᵝ  

 

 Ả ᵝ 

Ả ᵝ UART_CTRL2.STPB[1:0] Ȃ Ҋ̆ ҹ 1ᵝ  2ᵝȂ 

1. 0.5ᵝẢ ᵝ̔Ҍ Ả ᵝ Ȃ ̆ Ҍ Ȃ 

2. 1ҩẢ ᵝ̔ ’Ҋ ҈ҩ 1ҩẢ ᵝ ̆ 8̆ 9 10 ᵝ҉ Ȃ  

3. 1.5ҩẢ ᵝ̔ 1.5ҩẢ ᵝ 16̆ 17 18 ̆ № ңҩ №̔0.5

ҩ ᵝ ̆ ҌẠᴋᵥ ̕ 1ҩ ᵝ ̆ ῒ Ȃ 

4. 2ҩẢ ᵝ̔ 2ҩẢ ᵝ ѿẢ ᵝ 8̆ 9 10ҩ Ȃ ѿҩ

Ả ᵝ ⌠ѿҩ ̆ Ȃ ѿҩẢ ᵝ UART_STS.RXDNE

Ȃ ԋҩẢ ᵝ Ҍᴪ Ȃ 

  

1. UART_CTRL1.UEN 1 ᶏ UART̕ 

2. ȁ ȁ ᵝȁẢ ᵝ ȁץ ῏ DMA̕ 

3. ᶏ  (UART_CTRL1.RXEN) ̆ ᵝ ̕ 

4. 8ᵝ 9ᵝ ̆ RX ᵝ ̆ ᵞ ᵝ ╠̕ 

5. ᵝ ⌠ RDR ̆UART_STS.RXDNE 1̆ ץ ₮Ȃ

UART_CTRL2.RXNEIEN 1̆ ֟ ѿҩҬ ̕ 

6. Ҭ ⌠ ȁ ₮ ̆ 1Ȃ ᴰ Ҭ 

UART_CTRL1.RXEN ̆ ╠ ҡ ̕ 

7. UART_STS.RXDNE UART_DAT ᵬ ̔ 

RX line

sample

clock

Conditions

to validate

the start bit
Falling edge

detection
At least 2 bits

out of 3 at 0

At least 2 bits

out of 3 at 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

One-bit time

111 0 x 0 x 0 x 0 0 0 0 x x x x x x
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Â ‖ Ḥ , UART_STS.RXDNE DMA ᵬ Ȃ 

Â ‖ Ḥ , UART_STS.RXDNE ᴆ ᵬ Ȃ 

  

ѿ ⌠ ŬART_STS.IDLEF1Ȃ UART_CTRL1.IDLEIEN1̆ ֟ ѿҩҬ

ȂUART_STS.IDLEF ץҊ ᴆ ᵬ ̔ᾢ UART_STS ̆Ῥ UART_DAT Ȃ 

  

ѿ ⌠ ̆  UART_STS.FEFᴆ 1̆ Ҋץ ᴆ ᵬ ̔ᾢ

UART_STS ̆Ῥ UART_DAT Ȃ 

  

ῤ ≢⌠Ả ᵝ̆֟ ѿҩ ̆ ᵝ UART_STS.FEF 1̆

׆ ᵝ ⌠ UART_DAT Ȃ Ḥ ̆ Ҭ ֟ ̆ ҹ

UART_STS.RXDNE ᵝ 1̆ ֟ Ҭ Ȃ ‖ Ḥ(DMA)’Ҋ̆

UART_CTRL3.ERRIEN1̆ ֟ ѿҩҬ Ȃ 

 ₮  

UART_STS.RXDNE 1̆ ᵝ ῀ ̆↕ ₮ ̆

ᵝ UART_STS.OREFᴆ 1Ȃ Ҭ Ҍᴪҡ ̆ᵖ ᵝ Ҭ

ȂUART_STS.OREFץҊ ᴆ ᵬ ̔ᾢ UART_STS ̆Ῥ UART_DAT Ȃ 

֟ ₮ ̆ UART_STS.RXDNEIEN 1̆ ֟ ѿҩ Ҭ Ȃ ‖ Ḥ (DMA)Ҋ̆

 UART_CTRL3.ERRIEN 1̆ ֟ ѿҩ Ҭ Ȃ 

  

⌠ ̆UART_STS.NEF 1̆ Ҋץ ᴆ ᵬ ̔ᾢ UART_STS 

̆Ῥ UART_DAT Ȃ Ḥ ҊҌᴪ֟ Ҭ ̆ ҹ UART_STS.RXDNE Ӟ

1 ֟ Ҭ Ȃ ‖ Ḥ (DMA)̆ UART_CTRL3.ERRIEN 1̆ ֟ ѿҩ

Ҭ Ȃ 

19-2  

ṿ NE  ᵝ  

000 0 0  

001 1 0  

010 1 0  

011 1 1  

100 1 0  

101 1 1  

110 1 1  

111 0 1  

 №  

UART_BRCF №̆ № № ̆ ԍ ҍ Ȃ

Ώ῀UART_BRCFӊ ̆ ᴪ ṿ Ȃ ̆Ҍ Ḥ Ҭ
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ṿȂ 

TX / RX  = ὪPCLK /(16 ӌUARTDIV) 

ῒҬ ὪPCLKҹUART ̔  

Â PCLK2 ԍ UART1/UART2̆ 64MHz 

Â PCLK1 ԍUART3/UART4/UART5̆ 32MHz. 

UARTDIVҹ №  

 № UARTDIVҍUART_BRCF  

ᶛ 1̔   

 DIV_Integer = 27̆DIV_Decimal = 12̂UART_ BRCF =0x1BC̃̆ԍ   

DIV_Integer̂UARTDIṼ=27  

DIV_Decimal̂UARTDIṼ=12/16=0.75  

  UARTDIV=27.75 ץ

ᶛ 2̔   

 UARTDIV=25.62,̔  

DIV_Decimal=16*0.62=9.92  

̔10=0x0A  

DIV_Integer= DIV_Integer̂25.620̃=25=0x19  

ԍ ̆UART_ BRCF =0x19A  

ᶛ 3̔   

 UARTDIV=50.99 ̔  

DIV_Decimal=16*0.99=15.84  

̔16=0x10=> DIV_Decimal[3:0]₮=>ᵝ ⱴ⌠ №  

DIV_Integer= DIV_Integer̂0d50.990+ᵝ̃=51=0x33  

ԍ ̔UART_ BRCF =0x330 

19-3  

 fpclk=32M fpclk=36M 

 Kbps  ṿ %  ṿ % 

1 2.4 2.400 833.3125 0% 2.400 937.5 0% 

2 9.6 9.601 208.3215 0.01% 9.600 234.375 0% 

3 19.2 19.196 104.1875 0.02% 19.200 117.1875 0% 
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4 57.6 57.554 34.750 0.08% 57.600 39.0625 0% 

5 115.2 115.108 17.375 0.08% 115.016 19.5625 0.16% 

6 230.4 230.216 8.6875 0.08% 230.769 9.75 0.16% 

7 460.8 463.768 4.3125 0.64% 461.538 4.875 0.16% 

8 921.6 914.286 2.1875 0.79% 923.077 2.4375 0.16% 

9 2250 Ҍ  Ҍ  Ҍ  2250.000 1 0% 

10 3000 Ҍ  Ҍ  Ҍ  Ҍ  Ҍ  Ҍ  

11 4000 Ҍ  Ҍ  Ҍ  Ҍ  Ҍ  Ҍ  

 fpclk=48M fpclk=64M 

 Kbps  ṿ %  ṿ % 

1 2.4 2.400 1250 0% 2.400 1666.6875 0% 

2 9.6 9.600 312.5 0% 9.600 416.6875 0% 

3 19.2 19.200 156.25 0% 19.202 208.3125 0.01% 

4 57.6 57.600 52.0625 0.04% 57.606 69.4375 0.01% 

5 115.2 115.016 26.0625 0.08% 115.108 34.750 0.08% 

6 230.4 230.769 13 0.16% 230.216 17.375 0.08% 

7 460.8 461.538 6.5 0.16% 460.432 8.6875 0.08% 

8 921.6 923.077 3.25 0.16% 927.536 4.3125 0.64% 

9 2250 2285.714 1.3125 1.59% 2285.714 1.75 1.59% 

10 3000 3000.000 1.000 0% 3047.619 1.3125 1.59% 

11 4000 Ҍ  Ҍ  Ҍ  4000.000 1.000 0% 

: CPU ᵞ̆↕ ѿ Ӟ ᵞȂ 
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 UART   

Ҭ ᴪ₮ ( )ȁ ȁᴰ (

҉ Ҋ Ҍѿ )Ȃ ֓ ᴪ ҩ Ȃ ҉ ҩ ӊ

ԍ UART ̆UART ᵬȂ 

̆UART ҹ ̆ ‗ԍ ᵝ ץ̆ ᶏ

№ № Ȃ 

19-4 DIV_Decimal =0 ̆UART  

WL β  ҹNEF  Ҍ ҹNEF  

0 3.75% 4.375% 

1 3.41% 3.97% 

19-5 DIV_Decimal !=0̆UART  

WLᵝ ҹNEF  Ҍ ҹNEF  

0 3.33% 4.0% 

1 3.03% 3.63% 

 └  

UART_CTRL1.PCEN ᶏ Ẽ ⱳ Ȃ 

ᶏ ̆ ꜚ ᵝ̆ ᵝ Ȃ 

19-6  

WL β  PCEN β UART 

0 0 | ᵝ | 8β  | Ả ᵝ | 

0 1 | ᵝ | 7β  | Ẽ ᵝ | Ả ᵝ | 

1 0 | ᵝ | 9β  | Ả ᵝ | 

1 1 | ᵝ | 8β  | Ẽ ᵝ | Ả ᵝ | 

Ẽ  

UART_CTRL1.PSELҹ 0̆ ᶏ Ẽ  

Ẽ ѿ ̂ ᵝ̃Ҭô1ôҩ ҹẼ Ȃᶛ ̔ =11000101, 4ҩô1ô, ↕ Ẽ

ᵝҹô0ô̂῍ 4ҩô1ô ̃Ȃ Ҭô1ôҩ ̔ Ẽ ̆ ̕ ̆

֟ ԅ ̆UART_STS.PEFᵝ 1̆ UART_CTRL1.PEIEN1̆ ֟ ѿҩҬ Ȃ 
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UART_CTRL1.PSELҹ 1̆ ᶏ  

ѿ ̂ ᵝ̃Ҭô1ôҩ ҹ Ȃᶛ ̔ =11000101, 4ҩô1ô, ↕

ᵝҹô1ô̂῍ 5ҩô1ỗȂ Ҭô1ôҩ ̔ ̆ ̕ Ẽ ̆

֟ ԅ ̆UART_STS.PEFβ 1̆ UART_CTRL1.PEIEN1̆ ֟ ѿҩҬ Ȃ 

 DMA Ḥ 

UART DMA Ḥ̆ ‖ ⌠ Ḥ Ȃ 

 DMA  

UART_CTRL3.DMATXEN 1 ᶏ DMA Ȃ ᵝ ҹ  

(UART_STS.TXDE=1),̆  DMA SRAM ⌠ UART_DATȂ 

ᶏ DMA ⱳ ̆ Ҋץ DMA ̔ 

1. DMA ᴰ ̆DMA ᴰ ׆  

2. DMA ᴰ ҹUART_DAT  

3. ᴰ . 

4. DMA ᴨᾢ ȁ ȁ ⱴ ȁᴰ ȁҬ ̂ᴰ ѿ ῃ

̃ 

5. ╠ DMA  

6. ᴰ ̆ ᵝ DMA_INTSTS.TXCFx 1 

19-8 DMA  

 

 DMA  

UART_CTRL3.DMATXEN 1 ᶏ DMA Ȃ ⌠ 1

TX line

TXDE flag

TXC flag

Data 0 Data 1 Data N

set by hardware

        set by hardware

DMA request

DMA TXCF Flag

cleared by DMA

DMA writes Data0 

into USART_DAT

DMA writes Data1

into USART_DAT
DMA writes DataN

into USART_DAT

Software waits 

TXC=1

set by hardware cleared by software

DMA transfer 

is complete
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(UART_STS.RXDNE=1)̆ DMA ׆ UART_DAT ₮ ̆ ⌠ SRAMȂ 

ᶏ DMA ⱳ ̆ Ҋץ DMA ̔ 

1. DMA ᴰ ҹUART_DAT ̆DMA ᴰ ׆  

2. DMA ᴰ ̆DMA ᴰ ⌠ Ȃ 

3. ᴰ . 

4. DMA ᴨᾢ ȁ ȁ ⱴ ȁᴰ ȁҬ ̂ᴰ ѿ ῃ

̃ 

5. ╠ DMA  

19-9 DMA  

 

‖ Ḥ ̆ ⌠ ȁ ₮ ȁ ̆ ᵝ 1Ȃ

UART_CTRL3.ERRIEN 1̆֟ ѿҩ Ҭ Ȃ 

 Ḥ 

UART Ḥ̔ ҩ ⌠ UART Ḥ̆ ∞ ѿҩ ᵬҹҺ ,ῒ

ז ꜚẠҹ׆ ȂҺ TX ⌠ῒ׆ז RX ̆ ׆ TX

ҍ ̆Ῥ ⌠Һ RX Ȃ 

Ḥ Ҋ̆׆ ԍ ̆Һ ѿҩ׆ ׆̆

׆ ץ Һ ḤȂ 

UART ׆ Ȃ 

  

Ҋ̔ 

1. UART_CTRL1.WUMᵝ̆UART ⱳ Ȃ 

2. UART_CTRL1.RCVWU 1 ( ᴆ ꜚ └ ᴆҊ ᴆ )̆ UART ῀

̆ ᵝҌᴪ ᵝ̆ Ҭ Ȃ 

RX line

RXDNE flag

Data 0 Data 1 Data N

cleared by DMA

DMA request

DMA TXCF flag
set by hardware clear by software

DMA reads Data0 

from USART_DAT
DMA reads Data1

from USART_DAT
DMA reads DataN

from USART_DAT

set by hardware

DMA transfer

is complete
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3. 19-10 ̆ ⌠ ̆UART , UART_CTRL1.RCVWU ᴆ ,

UART_STS.IDLEF ᵝҌᴪ 1Ȃ 

19-10 Ҋ   

 

  

UART_CTRL1.WUM 1 ̆UART ⱳ Ȃ UART_CTRL2.ADDR[3:0]

Ȃ ᵝ̂MSB̃ҹ 1, ╠ ҹ ̆ᵞ 4ᵝ ̕ MSB =0̆ ↕ ╠

ҹ Ȃ 

Ҋ̆UART Ҋץ ῀ ̔ 

Â ̆ ᴆ UART_CTRL1.RCVWU 1̆ᶏ UART ῀ Ȃ 

̔ ҹ ̆(UART_STS .RXNE=0), UART_CTRL1.RCVWUβ ᴆΏ 0

Ώ 1Ȃ ↕̆ UART_CTRL1.RCVWU Ώ ᵬ Ȃ 

Â ⌠ ҍ Ҍ ̆UART_CTRL1.RCVWU ᴆ 1Ȃ 

Ҋ̆ ᵝҌᴪ ᵝ̆ Ҭ Ȃ 

⌠ ҍ ̆UART׆ ̆UART_CTRL1.RCVWU ᴆ

̆ UART_STS.RXDNEβ 1̆ ᴰ Ȃ 

RX

RCVWU

RCVWU written to 1

Mute Mode Normal Mode

Data1 Data2 Data3 Data4 IDLE Data5 Data6

Idle frame detected

RXDNE = 1 RXDNE = 1
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19-11 Ҋ  

 

  

UART Ḥ ̆ᾛ ̆ᵖ ѿ ̆

Ḥ ‖ ᴆ └Ȃ 

UART_CTRL3.HDMENᵝ ̆ Ҋץ └ᵝ ῃ  ̔ UART_CTRL2. 

LINMENȁUART_CTRL3. IRDAMENȂ 

Ḥ ̆TX ҍ RX ῤ ̆ RX ҌῬᶏ Ȃ

̆TX Ȃ ̆TX UARTᶏ ̆ ҹ ῀ ₮ Ȃ 

 ұ IrDA   

UART  IrDA (Infrared Data Association ) SIR ENDEC Ȃ 

UART_CTRL3. IRDAMENᵝ ᶏ IrDA Ȃ IrDA Ҋץ̆ ᵝ

ῃ ̔UART_CTRL2.STPB[1:0]ȁUART_CTRL2.LINMENȁ UART_CTRL3.HDMENȂ 

UART_CTRL3.IRDALPᵝ̆ IrDA ᵬ ᵞⱳ Ȃ 

 IrDA  

UART_CTRL3.IRDALP=0̆ IrDA ᵬ Ȃ 

IrDA ѿҩ Ḥ ̆ ӊ 10ms Ȃ (RZI) └̆

ᾣ ‖ 0Ȃ ‖ ҹѿҩᵝ 3/16̆ 19-13 Ȃ ҹ

115200bpsȂ 

UART ⌠ SIR └ ₮Ȃ └ ₮ Ȃ ,

ᾢ ̆ ⌠ SIR ̆ Ῥ UARTȂ 

ҍ ῀ Ȃ ̆ ₮ҹᵞ ̆ ῀ҹ Ȃ ₮

‖ 0̆ ₮ᵞ ᵬҹ 1Ȃ ῀↕ҍӊ Ȃ 

UART IrDA ̆ ҉ Ȃ UART ׆

̆ ⌠ Ӟ ̆Ҍ ᵬȂ 

RX

RCVWU

RCVWU written to 1

̂RXDNE was cleared̃

Mute Mode Normal Mode

IDLE
ADDR

=0
Data1 Data2 IDLE

ADDR

=1
Data3

Error address

RXDNE=1

Data4
Addr

=2
Data5

Mute Mode

Current address
Error address

In this example, the current address of the receiver is 1 RXDNE=1 RXDNE=1
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‖ ᴆ ȂIrDA ‖ ԍ 1.41usȂ ‖ ԍ 2ҩ ̆ ҡ

ȂPSCV UART_GTP № ṿȂ 

 IrDA ᵞⱳ  

UART_CTRL3.IRDALP=1̆ IrDA ᵬ ᵞⱳ Ȃ 

ᵞⱳ Ҋ ̆ ‖ ҹ 3 Ṑ PSCV Ȃ PSCV№ ṿҹ 1.42MHz̆

ῖ ṿҹ 1.8432MHz̆ (1.42 MHz <  < 2.12 MHz)Ȃ 

̆ ᵞ Ḥ ԍ 2ҩ PSCV Ȃ 

19-12 IrDA SIR ENDECï  

 

19-13 IrDA └(3/16)-  

 

 LIN  

UART LIN (Local interconnection Network)̆ ᵬҹҺ ̆Ӟ ᵬҹ׆

Ȃ UART_CTRL2.LINMEN ᵝ ᶏ LIN Ȃ. 

Transmit

Encoder

Receive

Decoder

NORMAL

USART

MODE

IRDAMEN

= 0 or 1

RX

TX

TX pin

RX pin

0

1

1

0

1 0
Start 

bit
Stop 

bit

TX pin 

frame

TX normal

 frame

RX normal

 frame

RX pin 

frame

0 0 01 1 0

1 0
Start 

bit
Stop 

bit
0 0 01 1 0

3/16
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̆ ᶏ LIN Ҋץ̆ ᵝ ῃ  ̔UART_CTRL2.STPB[1:0] ȁUART_CTRL3.HDMENȁ

UART_CTRL3. IRDAMENȂ 

 LIN  

LIN Ҋ ̆ ҹ 8ᵝȂ UART_CTRL1.SDBRK 1 ѿҩ 13ᵝñ0ò

̆ ῀ѿҩẢ ᵝȂ 

 LIN  

ᴰ Ҭ Ȃ └ ԍ UART Ȃ 

UART_CTRL2.LINBDLᵝ̆ ᵞ ᵝ 10ᵝ 11ᵝȂ 

⌠ѿҩ ᵝ̆ ҩᵝ 8ȁ9ȁ10ҩ Ȃ 10ҩ

11ҩᵝ ô0ô̆ғ ѿҩ ̆ ⌠ѿҩ ̆UART_STS.LINBDFᵝ 1Ȃ ҹ

╠̆ ̆ RX ̂ Ȃ̃ UART_CTRL2.LINBDIEN

1̆ ֟ ѿҩҬ Ȃ 

10ҩ 11ҩᵝ╠ ⌠ԅ'1'̆ ╠ ̆ ᵝȂ 
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19-14 LIN Ҋ ̂11β ï ԅLINBDLᵝ̃ 

 

Case 1: break signal not long enough => break discarded, LINBDF is not set

Case 2: break signal just long enough => break detected

Case 3: break signal long enough => break detected

RX line

Sample

Break frame

Sample data

Break frame

Idle IdleBit0 Bit1 Bit2 Bit3 Bit4 Bit7Bit5 Bit6 Bit8 Bit9 Bit10

0 0 0 0 0 0 0 0 0 0 1

RX line
Break frame

Idle IdleBit0 Bit1 Bit2 Bit3 Bit4 Bit7Bit5 Bit6 Bit8 Bit9 B10

0 0 0 0 0 0 0 0 0 0 0

RX line
Break frame

Idle IdleBit0 Bit1 Bit2 Bit3 Bit4 Bit7Bit5 Bit6 Bit8 Bit9 Bit10

0 0 0 0 0 0 0 0 0 0 0

wait delimiter

delimiter is immediate

LINBDF

LINBDF

Break frame

Sample

Sample data

LINBDF

Sample

Break frame

Sample data
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19-15 LIN Ҋ ҍ  

 

 Ҭ  

UART Ҭ Ԋᴆ ῏ Ȃ ҩԊᴆ Ҭ ᶏ ᵝ 1̆ ֟ ѿҩ Ҭ Ȃ 

ᵖ ѿҩ ֟ ѿҩҬ Ȃ 

19-7 UARTҬ  

Ҭ ₱  Ҭ Ԋᴆ Ԋᴆ  ᶏ  

UARTῃ Ҭ  

 TXDE TXDEIEN 

 TXC TXCIEN 

 RXDNE 

RXDNEIEN 

⌠ ₮ ORERR 

⌠  IDLEF IDLEIEN 

Ẽ  PEF PEIEN 

 LINBDF LINBDIEN 

̆ ‖ Ḥ̂DMÃ Ҭ ₮

(1) 
NEF/OREF/FEF ERRIEN(1) 

In these examples, we suppose that LINBDL=1(11-bit break length),WL=0(8-bit data)

Break occurring after an Idle̔

RX line

RXDNE/FEF

LINBDF

frame1 frame3

1 frame time

Idle frame2

1 frame time

Break occurring while a data is being received̔

frame2RX line

RXDNE/FEF

LINBDF

frame1

1 frame time

frame2

1 frame time

frame3



                                                                www.nsingtech.com 

 423 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

(1) ֽ ᶏ DMA (UART_CTRL3.DMARXEN=1)̆ ᶏ ҩ ᵝȂ 

  

19-8 UART (1) 

Ḥ  UART1 UART2 UART3 UART4 UART5 

 Y Y Y Y Y 

DMA  Y Y Y Y Y 

 Y Y Y Y Y 

 Y Y Y Y Y 

IrDA  Y Y Y Y Y 

LIN Y Y Y Y Y 

(1) Y = ̆N = Ҍ  
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 UART  

 UART  

19-9 UART  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

UART_CTRL1 

Reserved S
D

B
R

K
 

P
E

IE
N
 

T
X

C
IE

N
 

T
X

D
E

IE
N

 

R
X

D
N

E
IE

N
 

ID
L

E
IE

N
 

W
U

M
 

R
C

V
W

U
 

W
L

 

P
C

E
N
 

P
S

E
L 

T
X

E
N

 

R
X

E
N

 

U
E

N
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

004h 

UART_CTRL2 

Reserved L
IN

B
D

L
 

L
IN

B
D

IE
N

 

L
IN

M
E

N
 

Reserved 

STPB 

R
e
s
e
rv

e
d 

ADDR[3:0] 

[1:0] 

Reset Value 0 0 0 0 0 0 0 0 0 

008h 

UART_CTRL3 

Reserved IR
D

A
L

P
 

IR
D

A
M

E
N

 

E
R

R
IE

N
 

D
M

A
R

X
E

N
 

D
M

A
T

X
E

N
 

H
D

M
E

N
 

Reserved 

Reset Value 0 0 0 0 0 0 

00Ch 

UART_STS 

Reserved 

F
E

F 

N
E

F
 

O
R

E
F 

P
E

F 

L
IN

B
D

F
 

R
e
s
e
rv

e
d 

R
X

D
N

E
 

T
X

C
 

T
X

D
E

 

ID
L

E
F

 

Reserved 

Reset Value 0 0 0 0 0 0 1 1 0 

010h 

UART_DAT 

Reserved 

DATV[8:0]  

Reset Value 0 0 0 0 0 0 0 0 0 

014h 

UART_BRCF 

Reserved 

DIV_Integer[11:0] 

DIV_Decimal 

[3:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

UART_GTP 

Reserved 

PSCV[7:0] 

Reset Value 0 0 0 0 0 0 0 0 
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 UART└ 1(UART_CTRL1) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved SDBRK PEIEN 
TXC 

IEN 

TXDE 

IEN 

RXDNE 

IEN 

IDLE 

IEN 
WUM RCVWU WL PCEN PSEL TXEN RXEN UEN 

  rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:14 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

13 SDBRK ̂Send break̃Ȃ 

ᴆ ᵝ 1 Ȃ  

ᴰ ᴆ 0 ᵝȂ  

0̔ Ȃ 

1̔ Ȃ 

12 PEIEN Ҭ ᶏ ̂PE interrupt enablẽȂ 

ᵝ 1̆ UART_STS.PEFβ ֟ Ҭ Ȃ  

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

11 TXCIEN Ҭ ᶏ ̂Transmission complete interrupt enablẽȂ 

ᵝ 1̆ UART_STS.TXCβ ֟ Ҭ Ȃ  

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

10 TXDEIEN ‖ Ҭ ᶏ ̂TXDE interrupt enablẽȂ 

ᵝ 1̆ UART_STS.TXDEβ ֟ Ҭ Ȃ  

0̔ ‖ Ҭ Ȃ 

1̔ ‖ Ҭ ᶏ Ȃ 

9 RXDNEIEN ‖ Ҭ Ҭ ᶏ ̂RXDNE interrupt enablẽȂ 

ᵝ 1̆ UART_STS.RXDNEUART_STS.OREF ᵝ ֟ Ҭ Ȃ  

0̔ ‖ Ҭ Ҭ Ȃ 

1̔ ‖ Ҭ Ҭ ᶏ Ȃ 

8 IDLEIEN IDLE Ҭ ᶏ ̂IDLE interrupt enablẽȂ 

ᵝ 1̆ UART_STS.IDLEFᵝ ֟ Ҭ Ȃ  

0̔ IDLE Ҭ Ȃ 

1̔ IDLE Ҭ ᶏ Ȃ 

7 WUM ׆ ̂Wake up modẽȂ 

0̔ Ȃ 
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ᵝ    

1̔ Ȃ 

6 RCVWU ׆ Ҭ ̂Receiver wakeup̃ 

ᴆ ץ ᵝ 1ᶏ UART῀ ̆ ᵝ 0 UARTȂ  

Ҋ̂UART_CTRL1.WUM=0̃̆ ⌠ ̆ ᵝ

ᴆ 0Ȃ Ҋ̂UART_CTRL1.WUM=1̃̆ ⌠ѿҩ

̆ ᵝ ᴆ 0̕ ⌠ѿҩ ̆ ᴆ 1Ȃ  

0̔ ԍ ᵬ Ȃ 

1̔ ԍ Ȃ 

5 WL ̂Word length̃Ȃ 

0̔ 8 ᵝȂ 

1̔ 9 ᵝȂ 

̔ ᴰ Ҭ̂ ̃̆Ҍ ḱ ҩᵝȂ 

4 PCEN └ᶏ ̂Parity control enablẽȂ 

0̔ └ Ȃ 

1̔ └ ᶏ Ȃ 

3 PSEL ̂Parity selectioñȂ 

0̔ Ẽ Ȃ 

1̔ Ȃ 

2 TXEN ᶏ ̂Transmitter enablẽȂ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

1 RXEN ᶏ ̂Receiver enablẽȂ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

0 UEN UARTᶏ ̂UART enablẽȂ 

ᵝ ̆ ╠ ᴰ  UART № ₮Ả ᵬ̆ץ

⁞ ⱳ Ȃ ᵝ ᴆ Ȃ 

0̔ UART Ȃ 

1̔ UARTᶏ Ȃ 

 UART└ 2(UART_CTRL2) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved LINBDL 
LINBD 

IEN 
LINMEN Reserved STPB[1:0] Reserved ADDR[3:0] 

 rw rw rw      rw rw  rw rw rw rw 
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ᵝ    

31:15 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

14 LINBDL LIN ̂LIN break detection length̃Ȃ 

ᵝ Ȃ  

0̔ 10β   

1̔ 11β   

̔LINBDLԍ LIN ῒז Ҋ └̆ғ

LIN Ȃ 

13 LINBDIEN LIN Ҭ ᶏ ̂LIN break detection interrupt enablẽȂ 

ᵝ 1̆ UART_STS.LINBDFᵝ ֟ Ҭ Ȃ  

0̔ Ḥ Ҭ   

1̔ Ḥ Ҭ ᶏ  

12 LINMEN LIN ᶏ ̂LIN mode enablẽ 

0̔ LIN   

1̔ LIN ᶏ   

11:7 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

6:5 STPB[1:0] Ả ᵝ ̂STOP bits̃Ȃ 

00̔1Ả ᵝȂ 

01̔0.5Ả ᵝȂ 

10̔2Ả ᵝȂ 

11̔1.5Ả ᵝȂ 

̔UART ᶏ 1/2Ả ᵝ̆0.5/1.5Ả ᵝѿ ԍ  

4 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

3:0 ADDR[3:0] UART Ȃ 

ḤҊ Ҭᶏ ̆ᶏ ҩUART

Ȃ 

Ҋ̂UART_CTRL1.WUM=1̃̆ ⌠ ᵞ ᵝ

ҍ ADDR[3:0]ṿҌ ̆UARTᴪ ῀ ̕ ⌠ ᵞ

ᵝҍADDR[3:0]ṿ ̆UARTᴪ Ȃ 

 UART└ 3(UART_CTRL3) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved IRDALP 
IRDAM 

EN 
ERRIEN 

DMA 

RXEN 

DMA 

TXEN 
HDMEN Reserved 

       rw rw rw rw rw rw    
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ᵝ    

31:9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

8 IRDALP IrDAγⱳ ̂IrDA low-power̃Ȃ 

ᵝ ԍҹIrDA ᵞⱳ Ȃ  

0̔ Ȃ 

1̔ ᵞⱳ Ȃ 

7 IRDAMEN IrDA ᶏ ̂IrDA mode enablẽȂ 

0̔ IrDA Ȃ 

1̔ IrDAᶏ Ȃ 

6 ERRIEN Ҭ ᶏ ̂Error interrupt enablẽȂ 

DMA ̂UART_CTRL3.DMARXEN=1̃ ᶏ ̆ ᵝ 1̆

UART_STS. FEFȁUART_STS.OREFȁUART_STS.NEFβ ֟ Ҭ Ȃ  

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

5 DMARXEN DMA ᶏ ̂DMA receiver enablẽȂ 

0̔ DMA Ȃ 

1̔ DMA ᶏ Ȃ 

4 DMATXEN DMA ᶏ ̂DMA transmitter enablẽȂ 

0̔ DMA Ȃ 

1̔ DMA ᶏ Ȃ 

3 HDMEN ᶏ ̂Half-duplex mode enablẽȂ 

ᵝ ԍᶏ Ȃ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

2:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 UART  (UART_STS) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0180 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FEF NEF OREF PEF LINBDF Reserved RXDNE TXC TXDE IDLEF Reserved 

r r r r rc_w0  rc_w0 rc_w0 r r       

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 
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ᵝ    

15 FEF ̂Framing error̃Ȃ 

⌠ ᵝȁ ⌠ ̂ ⌠ Ả

ᵝ̃̆ ᵝ ᴆ ᵝȂ ᴆ ↓ ῒ ̂ᾢ  UART_STS̆Ῥ  

UART_DAT̃Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ ̂break framẽȂ 

̔ ᵝҌᴪ֟ Ҭ ̆ ҹ  UART_STS.RXDNE ѿ ₮ ̆ ᴆᴪ

 UART_STS.RXDNE ֟ Ҭ Ȃ ╠ᴰ ֟ ԅ

̆ ֟ ԅ ̆ ᴆ ᴪ ᴰ ̆ ғ  

OREF ᵝȂ  

‖ Ḥ ̂DMÃҊ̆ ԅ UART_CTRL3.ERRIENᵝ̆↕

FEF ᴪ֟ Ҭ Ȃ 

14 NEF ̂Noise error flag̃Ȃ 

⌠ ⌠ ̆ ᴆ ᵝ ᵝȂ ᴆ ↓ ῒ ̂ᾢ

UART_STS̆Ῥ  UART_DAT̃Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

̔ ᵝҌᴪ֟ Ҭ ̆ ҹ UART_STS.RXDNE ѿ ₮ ̆ ᴆᴪ

UART_STS.RXDNE ֟ Ҭ Ȃ ‖ Ḥ (DMA)Ҋ̆

ԅ UART_CTRL3.ERRIEN ᵝ̆↕  NEF ᴪ֟ Ҭ Ȃ 

13 OREF ₮ ̂Overrun error̃Ȃ 

RXDNEβ ’Ҋ̆ UART_DAT ⌠ ᵝ

̆ ᵝ 1Ȃ UART_CTRL3.RXDNEIENβ ᵝ̆ ᴪ Ҭ

֟ Ȃ  

ᴆᾢ UART_STS̆Ῥ UART_DAT ᵝȂ  

0̔ ⌠ ₮ Ȃ 

1̔ ⌠ ₮ Ȃ 

̔ 

(1) ‖ Ḥ (DMA)Ҋ̆ ԅ UART_CTRL3.ERRIEN β ↕̆

 OREF ᴪ֟ Ҭ Ȃ 

(2) OREFβ ̆UART_DATҌᴪῬ ̕ RXDNEҹ 0̆

ҹ ҌῬ ̆ RXDNEҌᴪ 1Ȃ 

12 PEF ̂Parity error̃Ȃ 

⌠ ᵝҍ ṿҌ ̆ ᵝ ᵝȂ  

ᴆᾢ UART_STS̆Ῥ UART_DAT ᵝȂ  

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

11 LINBDF LIN ̂LIN break detection flag̃Ȃ 

ԅUART_CTRL2.LINMENᵝ̆ ⌠LIN ̆ ᵝ ᴆ

ᵝȂ UART_CTRL2.LINBDIENᵝ ̆ ֟ Ҭ Ȃ  

ᵝ ᴆ 0Ȃ  

0̔ ⌠LIN Ȃ 

1̔ ⌠LIN Ȃ 
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ᵝ    

10 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

9 RXDNE ‖ ̂Read data register not emptỹȂ 

‖ ⌠ ᵝ ̆ ᵝ 1Ȃ

UART_CTRL1.RXDNEIENᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ  

ᴆ ץ ᵝΏ0 UART_DAT ᵝ 0Ȃ  

0̔ ‖ ҹ Ȃ 

1̔ ‖ Ҍҹ Ȃ 

8 TXC ̂Transmission completẽȂ 

҉ ᵝ ̆ ᵝ 1Ȃ UART_STS.TXDEᵝ̆ ╠

ᵝ 1Ȃ 

UART_CTRL1.TXCIENᵝ ֟ Ҭ Ȃ  

ᵝ ᴆ 0Ȃ 

0̔ Ȃ 

1̔ Ȃ 

7 TXDE ‖ ̂Transmit data register emptỹȂ 

҉ ᵝ ᵝ ̆ ᵝ 1Ȃ

UART_CTRL1.TXDEIENᵝ ֟ Ҭ Ȃ  

ᵝ ᴆ Ώ῀UART_DAT 0Ȃ  

0̔ ‖ Ҍҹ Ȃ 

1̔ ‖ Ȃ 

6 IDLEF ̂IDLE line detected̃Ȃ 

ѿҩ ῤ̆ RX ⌠ ̆ ᵝ 1Ȃ

UART_CTRL1.IDLEIENᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ  

ᴆᾢ UART_STS̆Ῥ UART_DAT ᵝȂ  

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

̔IDLEFᵝҌᴪῬ ⌠ RXDNEβ ̂ ⌠ѿ

̃Ȃ 

5:0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 UART (UART_DAT) 

Ẓ ̔0x10 

ᵝṿ̔ ӈ̂Ҍ ṿ̃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved DATV[8:0] 

       rw 
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ᵝ    

31:9 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

Reserved, must be kept at reset value. 

8:0 DATV[8:0] ṿ̂Data valuẽ 

ԅ ̕ ᴆ ץ Ώ ֓ᵝ ̆ ֓

ᵝ ṿ Ȃ  

ᶏ ԅ Ẽ ̆ Ώ῀ ̆ ᵝ̂ 7β 8

ᵝ ‗ԍUART_CTRL1.WLᵝ̃ ᵝ  Ȃף

 UART  (UART_BRCF) 

Ẓ ̔ 0x14 

ᵝṿ̔0x0000 0000 

̔UART_CTRL1.UEN=1̆Ҍ Ώ ̕ UART_CTRL1.TXNEUART_CTRL1.RXNE№

≢ ̆ Ả Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DIV_Integer[11:0] DIV_Decimal[3:0] 

rw rw 

 

ᵝ    

31:16 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

15:4 DIV_Integer [11:0] № №Ȃ 

3:0 DIV_Decimal[3:0] № №Ȃ 

 UARTḠ № (UART_GTP) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

 

 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Reserved PSCV[7:0] 

        rw 

 

ᵝ    

31:8 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

Reserved, must be kept at reset value. 

7:0 PSCV[7:0] № ṿ̂Prescaler valuẽȂ 

 IrDAγⱳ Ҋ̆ ֓ᵝ ̂PCLK1/PCLK2̃№ ֟

ᵞⱳ № Ȃ  

00000000̔Ḡ   ï  Ҍ Ώ῀ ṿ  

00000001̔ 1№   

é  

11111111̔ 255№   

IrDA Ҋ̆PSCV 00000001Ȃ  

Ҋ̆PSCV[4:0]ԍ ̂APB1/APB2̃

№  

Ȃ № ҹPSCV[4:0]ṿ ңṐȂ  

00000̔Ḡ   ï  Ҍ Ώ῀ ṿ  

00001̔ 2№   

00010̔ 4№   

é  

11111̔ 62№   
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20 └ (CAN) 

 CAN  ׃

ᵬҹCAN ̆ CAN CAN 2.0A2.0BȂ ץ ⌠ ̆

ᵞ CPU Ȃ ᴨᾢ ץ ᴆ ̆CAN ᴆⱳ ץ

Ḥ ̆ ԍѿ֓ ῃ Ȃ 

 CAN Һ  

Â 1Mbit/s 

Â CAN 2.0A/BȂ 

Â ⱳ  

Â Ҭ └Ȃ 

Â CAN CoreCAN 512 SRAMỮ ӊ Ḥ̂ 20-3̃  

Ḥ  

Â 16β  

Â ꜚ ᴰ Ȃ 

Â 2ҩ ҹ Ȃ 

 

Â ҈ҩ Ȃ 

Â SOF ⱳ  

Â ᴆ ץ ᴨᾢ Ȃ 

 

Â ↓  

Â ңҩ FIFŎҩ ҹ3  

Â ῍ 14ҩ  

Â FIFO₮  

Â SOF ⱳ  

 CAN ᵣ׃  

CAN ̆CAN ̆ ҩ CAN CAN Ȃ CAN

ⱴ̆CAN Ҭ Ӟ ▲ ⱴ̆ᴪ CPU Ȃ ҩCAN └ Ҭ̆ ⱴ

ԅ FIFO └ᵬҹCPU ᴆ ̆ ᵞԅCAN Ȃ 
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20-1 CAN  

 

 CAN  

CAN ꜚ CAN ̆ ‰ ̂11β̃ ̂29β̃Ȃ 

 CAN ᵬ  

∆ ȁ CAN ҈ Һ ᵬ ȂCANTX ῤ ҉ ᴆ ᵝ ̆

CAN ᵬ ץ ᵞⱳ Ȃ 

ᴆ ץ CAN_MCTRL.INIRQCAN_MCTRL.SLPRQᵝ CAN ῀∆ Ȃ ᴆ

CAN_MSTS.INIAKCAN_MSTS.SLPAKᵝ ṿ ῀∆ ̆ CANTX

ῤ ҉ Ȃ 

CAN_MSTS.INIAKCAN_MSTS.SLPAKᵝ ҹñ0ò̆ CAN ԍ ̆ ҍCAN

῀ Ȃ CANRX ҉ ⌠ 11ҩ ᵝ ̆CAN ԍ ̆

Ȃ 

  

∆ ̆ ᴆ CAN ῀ Ȃ CAN_MCTRL.INIRQᵝ ᴆ

CAN_MSTS.INIRQᵝץ CAN ῀ Ȃ ҍCAN C̆AN Ȃ 

CPU
CAN-

CTRL

CAN 

transc

eiver

Rx

Tx

CAN_H

CAN_L

Node 1

Node 2

Node 3

Node n

...
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ᵝ ԍ∆ ̂CAN_FMC.FINITMᵝҹ 1̃ Ȃ

∆ ṿ ̂ CAN_FA1.FACᵝҹ 0̃ Ȃ 

 ∆  

ᴆ CAN ԍ∆ ∆ Ȃ CAN_MCTRL.INIRQᵝ

CAN_MCTRL.SLPRQᵝ̆ ᴆ CAN_MSTS.INIAKᵝץ CAN ῀∆ Ȃ ῀∆

̆ Ҍ ȂCAN ԍ∆ ̆ ̆CANTX ₮ѿҩ

ᵝ̂ ̃Ȃ ₮∆ ̆ CAN_MCTRL.INIRQᵝ̆ ᴆ CAN_MSTS.INIAKᵝ

ץ CAN ₮∆ Ȃ 

ᴆ CAN ∆ ̆ ᵝ ̂CAN_BTIM̃ └

̂CAN_MCTRL̃Ȃ ᴆ CAN_FMC.FINITMᵝ ∆ CAN ̂ ȁᵝ ȁ

FIFO̓͂ ȁ ṿ̃Ȃ CAN Ҍѿ ԍ∆ Ȃ 

CAN_FMC.FINITM=1̆ Ȃ ḱ ṿ̆ ᾢ

ᵝ̂ CAN_FA1Ҭ̃Ȃ Ḡ ᶏ ԍ ꜚ ̂ ῒCAN_FA1.FACᵝḠ

ҹñ0ò̃. 

 ̂ᵞⱳ ̃ 

῀ ̆ CAN_MCTRL.SLPRQᵝ̆ ᴆ CAN_MSTS.SLPAKᵝץ CAN

῀ Ȃ ᶏ CAN ץ ҹ ץ ᵞⱳ Ȃ Ҋ C̆AN Ả ᵬ̆

ᵖ ᴆׅ ץ / Ȃ CAN ԍ ̆CAN_MCTRL.INIRQᵝ 1̆

ғCAN_MCTRL.SLPRQᵝ ῀∆ Ȃ 

CAN ң ̂CAN ₮ ̃̔ 

Â CAN_MCTRL.AWKUMᵝ ᵝ̂ᶏ ᴆ ꜚ ̃ ̆ѿ ⌠CAN ꜚ̆ ᴆ

ꜚ CAN_MSTS.SLPRQᵝץ CANȂ 

Â CAN_MCTRL.AWKUMᵝ ̂ᶏ ᴆ ̃̆ ғ Ҭ ̆ ᴆ

CAN_MCTRL.SLPRQᵝ ₮ Ȃ 

Ҭ ̂ CAN_INTE.WKUITEᵝ̃ᶏ ̆ѿ ⌠CAN ꜚ̆ ֟ Ҭ ̆

ᴆ ᶏ ꜚ CANȂ 

῀ ӊ╠ C̆AN ҍCAN ⌠CAN_MSTS.SLPAKᵝ ץ ₮ Ȃ

20-2Ȃ 
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20-2 CAN ᵬ  

 

̔ ᴆ CAN_MSTS.INIAKCAN_MSTS.SLPAKᵝץ ∆ Ȃ 

  

ץ ҈ҩ ̆ ҈ҩ ᴨᾢ ‗

̆ᴨᾢ ץ ‗ ̆Ӟ ץ ‗ Ȃ 

  

CAN 14ҩ Ȃ ̆ ᴪ ꜚ ᴆ̆ҡ

ῒז ᴆȂ 

 FIFO 

CAN ңҩ FIFŎҩFIFOץ Ữ҈ҩ Ȃ ̆ ᴆ Ȃ 

Sleep mode

(SLPAK = 1 & INIAK = 0)

Initialization mode

(SLPAK = 0 & INIAK = 1)

Normal mode

(SLPAK = 0 & INIAK = 0)
Reset

SLPRQ = 0

INIRQ = 1

INIAK  = 1

SLPRQ = 1

INIRQ = 0

SLPAK = 1

INIRQ = 0

INIAK  = 0

11 recessive bits

INIRQ = 1

INIAK  = 1

SLPRQ = 0

SLPAK = 0

11 recessive bits

SLPRQ = 1

SLPAK = 1
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20-3 CAN  

 

 CAN  

∆ Ҋ̆ CAN_BTIM.SLMᵝ CAN_BTIM.LBMᵝ Ȃ

̆ ᴆ CAN_MCTRL.INIRQᵝ ₮∆ ̆ ῀ Ȃ 

  

ԍ Ȃ Ҋ̆CAN ᵬҹ Ḡ Ҭ̂ ץ

̃Ȃ Ҋ̆CAN ῤ Tx ₮ ⌠Rx ῀̆ ῃ CANRX Ȃ

ץ CANTX ҉ ⌠ Ȃҹԅ ᾧ ̆CANῤ ԅ ̂ /

ᵝ ┴̆Ҍ ᵝ̃Ȃ ῀ ̆ CAN_BTIM.SLMᵝ

CAN_BTIM.LBMᵝȂ 

CAN-CTRL

CAN

Memory

Access

Controller

Transmitter

Acceptance Filter

Transmit

Mailbox 0

Transmit

Mailbox 1

Transmit

Mailbox 2

Receive FIFO0

Mailbox 1

Mailbox 2

Mailbox 0

Receive FIFO1

Mailbox 1

Mailbox 2

Mailbox 0
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20-4  

 

  

Ҋ C̆AN ץ ̆p ᵝ Ҍ̆ Ȃ CAN

ȁҺꜚ ACKβ ̂ ֓ ᵝ̃̆ ֓ ᵝ ῤ Ḃץ CANῤ

⌠Ȃ C̆AN Ҍᴪ ⌠ ׅ̆ Ḡ ᵝ Ȃ ̆ ԍ№ CAN

ꜚ̆ Ҍ ̆ ҹ ᵝ ҉ ⌠ Ȃ 

῀ ̆ CAN_BTIM.SLMᵝ CAN_BTIM.LBMᵝȂ 

20-5  

 

CAN-CTRL

Tx Rx

transceiver

CAN_Bus

CAN-CTRL

Tx Rx

transceiver

1

CAN_Bus
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Ҋ C̆ANRX ҍCAN ̆ CANTX ꜚҹ ᵝ Ȃ ץ ԍñ

ò̆ Ἕ ץ Ҋ CANѿ ̆ᵖҌ CANTXCANRX ҩCAN Ȃ 

῀ ̆ CAN_BTIM.SLMᵝ CAN_BTIM.LBMβȂ 

20-6  

 

 CAN  

CAN ץ Ҋץ ᵝ ᵬ Ả ᵬ: 

Â (DBG)ҬCAN DBG_CTRL.CAN_STOPᵝȂ 3.3.2̔ Ȃ 

Â CAN_MCTRL.DBGFᵝ 20.7.3.1:CAN_MCTRLȂ 

└ ԍ ̆Cortex-M0ῤ ԍ Ȃ 

 CANⱳ  

  

Ҋ: 

Â ѿҩ ̕ 

Â ȁ Ώ῀ ̕ 

Â CAN_TMIx.TXRQᵝ ̂ CAN_TMIx.TXRQҌῬ ̆ ᴆ Ώ῀

̃̕ 

Â ῀pendinğ ҹ ᴨᾢ ̆ 20.4.1.1ᴨᾢ ̕ 

CAN-CTRL

Tx Rx

transceiver

1

CAN_Bus
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Â ҹ ᴨᾢ ̆ ҹ ̕ 

Â CAN ѿ ῀ Ҭ ̆ ῀ Ȃ 

Â Ҭ ⱳ ҹ ̕ 

Â ᴆ CAN_TSTSҬ RQCPMTXOKMβ̆ ⱳȂ 

̆ ̆CAN_TSTS.ALSTMᵝ ᴂ ̆

CAN_TSTS.TERRMᵝ ᴰ ̂ΐᵣ CAN_ESTS

LEC[2:0]ף ᵝ̃Ȃ 

 ᴨᾢ  

‗ ̔ 

CAN_MCTRL.TXFPᵝ̆ ץ ҹ FIFOȂ ̆ ᴨᾢ ‗

Ȃ ԍ№ ᴰ Ȃ 

‗ ̔ 

CAN ̆ΐ ᵞ ΐ ᴨᾢ Ȃ ṿ ̆↕ᾢ

Ȃ Ύ ҩ ̆ Ҭ ᴆ ‗ Ȃ 

  

CAN_TSTS.ABRQMᵝ Ҭץ Ȃ ̆ Ҭ Ȃ

ԍ ̆ Ҭ ᴪ ң ̔ 

Â Ҭ ̆ ҹ ̆↕ Ҭ ̆ ҹ

CAN_TSTS.TXOKMᵝ; 

Â Ҭ ⱳ̆ ҹ ̆CAN_TSTS.TXOKMᵝ ᴆ ҹ1Ȃ 

̆ ԍ ̆ ᵥ̆ ᵬ ᴪ Ȃ 

 Ḥ  

CAN ῤ Ḥ Ҋ Ȃ ҩCANβ ̂ 20.4.7̃ȂCAN

ᵝ ᵝ ῤ ṿ ̆ ṿ ҹ Ȃῤ

№≢ Ữ CAN_RMDTx/CAN_TMDTxҬȂ 

 ꜚ ᴰ  

ꜚ ᴰ ̆ CAN_MCTRL.NARTᵝȂ CAN ‰Ҭ Ḥ ⱳ

Ȃ ꜚ ᴰ Ҋ̆ ᵬ ᴪ ѿ Ȃ ᵬ ̆ ᴂ ҡ ̆ ᴆ

Ҍᴪ ꜚῬ Ȃ ᵬ ̆ ᴆ∞ ̆ ᴆ CAN_TSTS.RQCPM

ᵝȂ ̆ᴰ ץ CAN_TSTS.TXOKMȁCAN_TSTS.ALSTMCAN_TSTS.TERRMᵝȂ 
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20-7  

 

  

ΐ 3 FIFOԍ Ữ ⌠ Ȃ FIFO₮ ̆ ᴪ FIFOҬ ѿ

ҩ ⌠ ȂFIFOῃ ᴆ ̆ ץ Ḡ̆ ѿ ⁞̆ CPU Ȃ 

  

CAN ̆ ̂ ⌠EOF ѿᵝ ̃ ̆↕

ҹ Ȃ 20.4.5̔ Ȃ 

20-8  

 

PENDING Ready

TRANSMIT

EMPTY

Highest priority

Non-Highest priority

B
U

S
 ID

L
E

T
ra

n
s
m

it
 f

a
ile

d
 &

N
A

R
T

 =
 0

TXOKM = 1
Transmit succeeded

Start Write Data 

to Tx mailbox

Receive FIFOx

Mailbox null

Mailbox null

Mailbox null

Receive FIFOx

Mailbox null

Mailbox null

Mailbox Pending

Receive FIFOx

Mailbox Pending

Mailbox null

Mailbox Pending

Receive FIFOx

Mailbox Pending

Mailbox Pending

Mailbox Pending

Receive FIFOx

Mailbox Pending

Mailbox Pending

Mailbox Pending

overflow

Valid Mesage

Release

Valid Mesage

Release

V
a

lid
 M

e
s
a

g
e

R
e

le
a

s
e

Valid Mesage

Valid Mesage
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 FIFO  

ѿҩFIFO ҈ ̆∆ ҹ Ȃ ⌠ ѿҩ ̆ῒҬѿҩ ̆ ᴆ

ᴪ CAN_RFF.FFMP[1:0]ᵝ ҹ 1̆ ⌠ Ȃ ӊ╠Ῥ ⌠ Ȃ Ṝᴪ

ңҩ ̆ ᴆᴪ CAN_RFF.FFMP[1:0]ᵝ ҹ 2̆ ңҩ ԍ Ȃ

҉ ̆ ҈ Ả ҈ҩ CAN_RFF.FFMP[1:0]ᵝ ҹ3Ȃ 

FIFO҈ ῃ ̆Ῥ ⌠ ᴪ ₮ҡ ̆ ᴆᴪ

CAN_RFF.FFOVRᵝ ҹ 1̆ Ԋᴆ Ȃҡ ↕ ‗ԍFIFO Ȃ FIFO

ⱳ ̂ CAN_MCTRL.RFLMᵝ̃̆↕FIFOҬ ѿ Ȃ ⌠

Ҍᴪ ҡ ̕ FIFO ⱳ ̂ CAN_MCTRL.RFLMᵝ̃̆ Ӈ ⌠

ҡ ̆ ᴆ ץ FIFOҬ ╠҈ҩ Ȃ 

 FIFO  

Ữ FIFOҬ Ȃ ᴆ CAN_RFR.RFOMᵝҹ

1 ̆CAN_RFF.FFMP[1:0]ᵝ⁞1 ⌠ҹ0Ȃ 

 ῏Ҭ  

Ữ FIFOҬ ̆ ᴆ CAN_RFF.FFMP[1:0]ᵝȂ ╠ᶏ ԅ FIFO Ҭ

̂CAN_INTE.FMPITEᵝ ᵝ̃̆↕ ֟ Ҭ Ȃ 

Ữ ҈ ̆FIFO ̆ CAN_RFF.FFULLᵝ ᵝ̆ ╠ᶏ FIFO Ҭ

̂CAN_INTE.FFITEᵝ ᵝ̃̆ ֟ ѿҩFIFOҬ Ȃ 

FIFO₮ ̆FFOVRβ Ȃ ╠ᶏ FIFO₮Ҭ ̂CAN_INTE.FOVITEᵝ ᵝ̃̆ ֟

FIFO₮Ҭ Ȃ 

  

CAN Ҭ̆ CAN ԍ ̆ ҩ ̕ CAN

ԍ ̆ ⌠ ∞ Ȃ ̆CANῤ

└⌠SRAM̂CAN SRAM̃̕ Ҍ ̆ ҡ Ȃ Ҍ ᴆ Ȃҍ

ᴆ ̆ ᴆ ᵞԅCPUᶏ ȂCAN └ ҹ ᶫԅ14ҩᵝ

̂0~13̃ ѿ ̆ ֓ ԍ ֽ ᴆ ֓ Ȃ ҩ x ңҩ32

ᵝ ̆ CAN_FxR1 CAN_FxR2Ȃ 

 ᵝ  

ᵝ ̆ Ҭ ҩ ̂ ׆̆ 0⌠ѿҩ

ṿ̃Ȃ Ҋ Ȃ ץ CAN_FMC Ȃ ᶏ

Ḡ Ȃ ӊ╠̆ CAN_FA1.FACᵝ ῒ ҹ Ȃ 

CAN_FS1.FSCxᵝ̆ ץ ᵝ ̆ 20-9Ȃ 

CAN_FM1.FBxᵝ̆ ץ / ҹ ↓ Ȃ

ҹ ᵬ ̆ ₮ѿ Ȃ ҹ ↓ Ҋ ᵬ̆ ѿҩ

Ȃ 
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20-9 ᵝ -  

  

 ᵝ  

ҩ ᵝ ץ Ȃ ҩ ҹѿҩ 32β ̔ STDID[10:0]ȁ

EXTID[17:0]ȁIDERTRQβ̕ ңҩ16β ̆ STDID[10:0]ȁIDEȁRTRQEXTID[17:15]ᵝ̆

20-9Ȃ ̆ ץ ҹң Ҍ ̆ ↓ Ȃ 

 

ID ԍ Ữ ̆ ԍ ֓ᵝ ̆ ֓ᵝ ץ Ȃ 

↓  

ID ԍ Ữ Ȃ ̆ ᶏץ ᵝ Ữѿҩ IDȂᵖ

ҍ ID ῃѿ ̆ ↕ Ȃ 

32 bit Mask Mode(CAN_FS1.FSCx = 1;CAN_FM1.FBx = 0)

FBC[31:21] FBC[20:3]

STDID[10:0]/EXTID[28:18] EXTID[17:0] IDE RTR 0

filter ID

filter Mask

USER ID

FBC2 FBC1 FBC0

FBC[31:21] FBC2 FBC1 FBC0FBC[20:3]

FiR1 Register

FiR2 Register
One 

filter

32 bit List Mode(CAN_FS1.FSCx = 1;CAN_FM1.FBx = 1)

FBC[31:21] FBC[20:3]

STDID[10:0]/EXTID[28:18] EXTID[17:0] IDE RTR 0

filter ID

filter ID

USER ID

FBC2 FBC1 FBC0

FBC[31:21] FBC2 FBC1 FBC0FBC[20:3]

FiR1 Register

FiR2 Register
Two 

filters

16 bit Mask Mode(CAN_FS1.FSCx = 0;CAN_FM1.FBx = 0)

FBC[15:5]

STDID[10:0] IDE RTR EXTID[17:15]

filter ID

USER ID

FBC4 FBC3 FBC[2:0]

FBC[31:21]filter MASK FBC20 FBC19 FBC[18:16]

FBC[15:5]filter ID FBC4 FBC3 FBC[2:0]

FBC[31:21]filter MASK FBC20 FBC19 FBC[18:16]

Two 

filters

16 bit List Mode(CAN_FS1.FSCx = 0;CAN_FM1.FBx = 1)

FBC[15:5]

STDID[10:0] IDE RTR EXTID[17:15]

filter ID

USER ID

FBC4 FBC3 FBC[2:0]

FBC[31:21]filter ID FBC20 FBC19 FBC[18:16]

FBC[15:5]filter ID FBC4 FBC3 FBC[2:0]

FBC[31:21]filter ID FBC20 FBC19 FBC[18:16]

Four 

filters
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 ↓  

CANῤ ⌠ ᴪ̆ IDҍ ѿѿ ̆ ⌠ ѿҩ Ȃ

ᴋᵥ ̆↕ ҡ Ȃ ↕ CANῤ ⌠ID ץ ѿҩ

̆ ᴪ ҍCAN Ữ SRAMҬ FIFOҬ̂ CAN_FFA1

‗ Ữ ҩFIFOҬ̃Ȃ ץ CAN_RMDTx FMI[7:0]ᵝҬ ⌠ Ȃ

ץ ꜛ ≢ FIFOҬ Ȃ 

↓ ң ᶏ Ȃ ѿҩ ↓ ҍѿ ↓ ṿ Ȃ ѿ ᶏ

↓ ᵬҹ Ȃ ̆Ҍ ԍ ꜚ

̆Ҍ ꜚ ҹ 2̆ ғ ҹFIFO0 Ȃ ̆ ҩFIFOҹῒ῏

Ȃ Ҋץ ᶛȂ 

ԍ ̆ ᴆ ᵝ̂ ᵝ̃Ȃ ԍ ↓

̂ ̃̆ ᴆ ҍ Ȃ 

20-1 ᶛ 

FIFOx   FIFO0  

FIFO0 

0 32β  0 

2 16β  1/2 

5 32β↓  3/4 

7 16β↓  5/6/7/8 

9 32β↓  9/10 

11 16β↓  11/12/13/14 

13 32β  15 

FIFOx   FIFO1  

FIFO1 

1 32β↓  0/1 

3 16β↓  2/3/4/5 

4 32β  6 

6 16β  7/8 

8 32β  9 

10 16β  10/11 

12 32β↓  12/13 



                                                                www.nsingtech.com 

 445 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

 

 ᴨᾢ ↕ 

Ҍ ̆ѿҩ ץ ҩ ̕ ’Ҋ̆ ᾢ ᵝ

Ҭ Ữ ↓ ̆32β 16β ΐ ᴨᾢ Ȃ ԍ

ΐ ᵝ ̆ ↓ ᴨᾢԍ Ȃ ΐ ᵝ ̆↕ᴨᾢ

̆ ᴨᾢ Ȃ ῤ̆ ̆ᴨᾢ Ȃ 

20-10 └ ᶛ 

 

20-10 ԅCAN ↕Ȃ ⌠ ̆ ᾢ ῒ ҍ ↓ Ҭ

Ȃ ̆↕ Ữ ῏ FIFOҬ̆ ↓ Ữ ↓ ҬȂ 

Ҍ ̆↕ ҍ Ҭ Ȃ ҍ Ҭ ᴋᵥ

Ҍ ̆ ᴆ ꜚҡ ᴆ Ȃ 

 Ữ 

ҍ ῏ Ḥ ̔ ȁ ȁ └ȁ Ḥ Ȃ ᴆ ᴆӊ ᴰ

Ȃ 

  

ӊ╠̆ ᴆ Ώ῀ѿҩ Ȃ ץ CAN_TSTS

Ȃ 

20-2 ↓  

Ẓ   

0 CAN_TMIx 

4 CAN_TMDTx 

8 CAN_TMDLx 

12 CAN_TMDHx 

 

Received Message
Filter FIFO0_1 

match?

Filter FIFO0_2  

match?

Filter FIFO1_0 

match?

Filter FIFO1_1  

match?

Configure: 

Discard MessageReceive FIFO0

Mailbox 1

Mailbox 2

Mailbox 0

Receive FIFO1

Mailbox 1

Mailbox 2

Mailbox 0

Filter FIFO0_2  

match?
N N N N

N

Y Y
Y

Y
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 (FIFO) 

CAN_RMDTx.FMI[7:0]ץ Ữ ↓ ̆CAN_RMDTx.MTIM[15:0]ץ Ữ 16β

Ȃ ᴆ ץ FIFO ₮ ⌠ Ȃѿ ᴆ ԅ ̆ ₮̆

ᴆ CAN_RFFx.RFFOMᵝ FIFŎҹץ Ữ Ȃ 

20-3 ↓  

Ẓ   

0 CAN_RMIx 

4 CAN_RMDTx 

8 CAN_RMDLx 

12 CAN_RMDHx 

 

 ᵝ  

ᵝ ұ CAN ̆ ҍ ᵝ ҍҊѿҩ

ῒ Ȃҹ ᾧ ᴆ ̆ ᵝ ̂CAN_BTIM̃ CAN∆ Ȃ 

ῒ ᵬ ץ ҹ ҩᵝ №ҹ҈ ̔ ̂SYNC_SEGȁ̃ 1̂BS1̃ 2̂BS2̃Ȃ 

̆ᵝ SYNC_SEGҬȂῒṿ ҹ1ҩ ᵝ(1ĬtCAN)Ȃ 

BS1ӈԅ ᵝ Ȃ CAN ‰Ҭ PROP_SEGPHASE_SEG1Ȃῒṿ 1͘ 16ҩ

ᵝ̆ᵖҹԅ ễ ҬҌ ᵝ ̆Ӟ ꜚ Ȃ 

BS2Ҭ̆ ӈԅ ᵝ Ȃ ף CAN ‰Ҭ PHASE_SEG2Ȃ ṿ ץ ҹ1⌠8ҩ

ᵝ̆ᵖӞ ץ ꜚ ץ ễ ᵝ Ȃ 

BS1Ҭ ⌠ ᵖ SYNC_SEGҬ ⌠̆↕BS1 RSJWץ

Ȃ ӊ̆ BS2Ҭ ⌠ ᵖ SYNC_SEGҬ ⌠̆↕BS2 RSJW

ץ ╠ Ȃ 

҉ Ҭ̆RSJŴ ̃ ӈԅ ҩ ץ ᾝ ҉ Ȃ

ṿ ץ ҹ 1⌠ 4ҩ ᵝȂ ӈҹ CAN Ҍ ᵝ ׆ ᵝ⌠ ᵝ ѿ

Ȃ 

̔1. CANᵝ └ ISO11898‰Ȃ 

2. ҹԅ CANβ ̆Ҍ ᶏ HSIᵬҹ Ȃ 
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20-11β  

 

SYNC_SEG PHASE_SEG 1 PHASE_SEG 2

One-bit time

Sampling Point

PROP_SEG 1 

1 x tq tBS1 tBS2

Notes̔

tPCLK = time period of the APB1 clock,  

 tq = (CAN_BTIM.BRTP[9:0] + 1) x tPCLK,      

tBS1 = tq x (CAN_BTIM.TBS1[3:0] + 1),

        tBS2 = tq x (CAN_BTIM.TBS2[2:0] + 1),

One-bit time = 1 x tq + tBS1 + tBS2

One-bit time

1
BaudRate = 
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20-12  

 

\\

\\

Notes:

1. SOF = Start Of Frame

2. ID = Identifier

3. RTR = Remote Transmission Request

4. IDE = Identifier Extension Bit

5. r0,r1 = Reserved Bit

6. DLC = Data Length Code

7. 0 <= N <= 8

8. CRC = Cyclic Redundancy Code

9. ACK = Acknowledge bit

10. EOF = End of Frame

11.SRR = 0

12.Error flag: 6 dominant bits if node is error

active else 6 recessive bits.

13. send pause: applies to error passive nodes only.

Arbitration Field 12bit

Data Frame (Standard identifier)  44 + 8 * Nbit

ID[10:0] DLC CRC

\\

EOF

S
O

F

R
T

R

ID
E

r0 A
C

K

Ctrl Field 6bit

Data[N]

Data Field 8*Nbit CRC Field 16bit 2bit 7bit

Inter-Frame Space
Inter-Frame Space

or Overload Frame

ID[28:18] DLC CRC

\\

\\

EOFID[17:0]

S
O

F

R
T

R

r1 r0

A
C

K

S
R

R

ID
E

Arbitration Field 32bit Ctrl Field 6bit

Data[N]

Data Field 8*Nbit CRC Field 16bit 2bit 7bit

Data Frame (Extended Identifier) 64 + 8 * NbitInter-Frame Space
Inter-Frame Space

or Overload Frame

Arbitration Field 12bit

Remote Frame  44bit

ID[10:0] DLC CRC EOF

S
O

F

R
T

R

ID
E

r0 A
C

K

Ctrl Field 6bit CRC Field 16bit 2bit 7bit

Inter-Frame Space
Inter-Frame Space

or Overload Frame

\\ \\

Flag Echo 6bitError Flag 6bit Error Delimiter 1+7bit

Error Frame
Data Frame or 

Remote Frame

Inter-Frame Space

or Overload Frame

send pause 8bitINT 3bit Bus Idle

Inter-Frame SpaceAny Frame
Data Frame or 

Remote Frame

\\

Overload 

Echo 6bit

Overload Flag 

6bit

Overload Delimiter 

1+7bit

Overload Frame

End Of Frame or

Error Delimiter or

Overload Delimiter

Inter-Frame Space

or Overload Frame
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 CANҬ  

20-13Ԋᴆ Ҭ ֟  

 

CAN ҩҬ Ȃ CANҬ ̂CAN_INTẼ̆ ץ ҩҬ

ȂץҊ ֟ץ ҩҬ ԊᴆȂ 

Â FIFO0Ҭ (CAN_RX0_IRQn): 

FIFO0⌠ѿ ̆ ғCAN_RFF0.FFMP0ᵝҌ '00'̕ 

FIFO0 ̆ ғCAN_RFF0.FFULL0ᵝ ᵝ̕ 

FIFO0₮̆ ғCAN_RFF0.FFOVR0ᵝ ᵝȂ 

Â FIFO1Ҭ (CAN_RX1_IRQn): 

FIFO1⌠ѿ ̆ ғCAN_RFF1.FFMP1ᵝҌ ñ00òȂ 

FIFO1 ̆ ғCAN_RFF1.FFULL1ᵝ ᵝȂ 

FIFO1₮̆ ғCAN_RFF1.FFOVR1ᵝ ᵝȂ 

Â Ҭ (CAN_TX_IRQn): 

RQCPM0
RQCPM1
RQCPM2

TMEITE CAN_TX_IRQn

FFMP0
FMPITE0

FFULL0
FFITE0

CA

N_

RF

F0

FFOVR0
FOVITE0

FFMP1
FMPITE1

FFULL1
FFITE1

FFOVR1
FOVITE1

CAN_RX0_IRQn

EWGFL
EWGITE

EPVFL
EPVITE

BOFFL
BOFITE ERRINT

1ͮLECͮ6
LECITE

ERRITE

CAN_MSTS

WKUINT
WKUITE

SLAKINT
SLKITE

CAN_SCE_IRQn

CAN_RX1_IRQnCA

N_

RF

F1

CAN_

TSTS

CA

N_

ES

TS

CAN_

MSTS

C

A

N

_

I

N

T

E
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x ̆ CAN_TSTS.RQCPMxᵝ ᵝ(x=1/2/3)Ȃ 

Â Ҭ (CAN_SCE_IRQn): 

CAN ῀ ̕ 

ᴆ̆ CAN ҉ ⌠ ᵝ(SOF)Ȃ 

’̆ CAN (CAN_ESTS)ԅ Ȃ 

  

CAN ̆ ῃ ᴆ ̂CAN_ESTS.TXEC̃

̂CAN_ESTS.RXEC̃ Ȃ ṿᴪ ’ ⱴ ⁞ Ȃ ԅ ῏

CAN_ESTS.TXECCAN_ESTS.RXEC Ḥ ̆ CAN ‰Ȃ 

20-14 CAN  

 

ᴆ ץ / ṿ ∞ CAN ̆ CAN_ESTS.LEC[2:0]ᵝ ץ ⌠

╠ Ḥ Ȃ ̆ CAN_INTÊ CAN_INTE.LECITEᵝ̃̆ ᴆ

ץ └ ⌠ Ҭ ֟ Ȃ 

 ῏  

TXECԍ 255̆ CAN_ESTS.BOFFLᵝ ᵝ̆ CAN ῏ Ȃ ̆CAN

Ȃ 

Ҋ̆ CAN_MCTRL.ABOMᵝ̆CAN ץ ꜚ ᴆ ׆̆ ῏ ̆

℗ ⌠Һꜚ Ȃ ԅ CAN_MCTRL.ABOMᵝ̆ ῀ ῏ ꜚ

ꜚȂ ↕̆ ᴆ CAN ῀ ₮∆ ̆ ᴪ Ȃ ң ’Ҋ C̆AN

CAN ‰Ҭ ̆ CANRX ҉ ⌠128*11ҩ ᵝȂ 

∆ Ҋ̆CANҌᴪ CANRX ̆ Ȃ 

 CAN  

׃ CAN ̆ῒז Ḥ ⱳ ᵝ Ύ ῒז №

׃ ȂCAN ҹ№ץ ҩ Ȃ ᾢ╠ ̂ᶛ ̆ ṿ̃̆ ץ ֓

Ȃ 

Â ‰ ̔ 

1. RCCᶏ CAN  

Error Active Error Passive Bus offReset

TXEC or 

RXEC>127

TXEC and 

RXEC<128

TXEC > 255

When 128*11 recessive bits occur
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2. RCCᶏ AFIOGPIO  

3. Ώ῀GPIO ץ CAN TXCAN RXḤ ⌠ GPIO Ȃ 

Â ̔ 

1. ᵝ CAN ץ ꜚȂ 

2. CAN_MCTRL.SLPRQᵝ ₮ Ȃ 

3. CAN_MCTRL.INIRQᵝ ῀∆ Ȃ 

4. CAN_MSTS.INIAKᵝ ҹ 1̂ ῀∆ ̃Ȃ 

5. ṿΏ῀ CAN_BTIM.BSJWȁCAN_BTIM.TBS2ȁCAN_BTIM.TBS1CAN_BTIM.BRTPᵝ

CAN ᵝ ȂCAN ҊῈץ ӈ̔ 

ρ

ρ ὝὄὛρ ρ ὝὄὛς ρ ᶻὄὙὝὖzὸ
 

6. Ώ῀ Ҭ CAN_BTIM.SLM̂ ̃ CAN_BTIM.LBMCAN ᵬ Ȃ 

7. CAN_MCTRLCAN ҹ̂TTCMȁABOMȁAWKUMȁNARTȁRFLMȁTXFP̃Ȃ

Ҭ № ץ ̆p Ҍ ẠȂ ↕ ₃ҩ ῤ C̆AN ҹ Ҍ Ȃ 

8. CAN_MCTRL.INIRQᵝ ₮∆ Ȃ 

9. CAN_MSTS.INIAKᵝ ҹ 0̂ ₮∆ ̃Ȃ 

ᶏץ .10 ױז Ȃ ̆ ñ1òΏ῀

CAN_FMC.FINITMᵝץ ῀∆ Ȃ ԍ∆ ̆CANẢ Ȃ 

11. ҹ ҩ ᵬ ̂CAN_FM1̃ȁ ᶛ̂CAN_FS1̃ № ̂CAN_FFA1̃Ȃ

ץ ṿ(CAN_FiRx)Ȃ ̆ CAN_FMC.FINITMᵝץ

₮ ∆ Ȃ 

Â : 

1. ᶏ ῏Ҭ CAN_INTE.TMEITEᵝȂ 

2. CAN_TSTSҬ ҩ ᵝȂ ᴋᵥѿҩTMEMx(x=0~2)ҹó1ô ̆ ץ

Ώ῀ ȂCAN_TMIx.TXRQ(x=0~2)ᵝ Ώ῀ñ1òȂ 

3. ѿ Ҭ ̆ CAN_TSTSҬ Ȃ 2~3 ᴰ Ȃ 

Â : 

1. ̆ Ӟ ץ ṿ̂CAN_FiRx̃Ȃ ҩ ̆

ñ0òΏ῀CAN_FA1 Ҭ ᵝȂ 

2. CAN_INTEҬ ῏ Ҭ Ȃ 

3. ѿ CAN ⌠ ῒ Ữ FIFOҬ̆ FIFO

CAN_RFFx(x=0,1)Ҭ RFFOMxΏ῀ñ1ò Ȃ 

 CAN  

֓ ץ ̂32β̃ ᵬȂ 
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 Ḡ  

CAN ᵬ ̆Ҍ /ḱ ֓ ᴪ ₮ ᴆ ̆

ҩCAN Ȃ ̆ CANῤ ԍ∆ ᾛ ḱ CAN_BTIM Ȃ 

ᵝCAN_TSTS.TMEM=1ḱ . 

 └  

֓ ̆ ̔ץ CAN ̆ɒ ᵬ ̕ ̕ ̕

Ҭ ̕ Ḥ Ȃ 

  

̆ ̆ CAN_RMDTx.FMIȂ ҹ

ΏȂ 

̔ ԅ CAN_TSTS.TMEMᵝ̆ ҹ Ȃ 

3ҩ 2ҩ FIFOȂ ҩ FIFO3ҩ ̆ FIFOҬ ѿҩ ⌠ Ȃ 

ҩ 4ҩ ̔ 

FIFO0CAN_RMI0ȁCAN_RMDT0ȁCAN_RMDL0ȁCAN_RMDH0̕ 

FIFO1CAN_RMI1ȁCAN_RMDT1ȁCAN_RMDL1ȁCAN_RMDH1̕ 

̂x̃ CAN_TMIxȁCAN_TMDTxȁCAN_TMDLxȁCAN_TMDHx̕x=0,1,2Ȃ 

  

῏ ԅ CAN_FMC.FINITMᵝ ḱ ṿȂ ̆ ҩ

ҹ∆ ̂ CAN_FMC.FINITM=1̃ ̆ ḱ ̆ ḱץ CAN_FM1ȁ

CAN_FS1CAN_FFA1Ȃ 

 CAN  

20-4 CAN  

Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

000h 

CAN_MCTRL 

R
e
s
e
rv

e
d 

D
B

G
F
 

M
R

S
T
 

R
e
s
e
rv

e
d 

T
T

C
M

 

A
B

O
M

 

A
W

K
U

M
 

N
A

R
T

 

R
F

L
M

 

T
X

F
P
 

S
L

P
R

Q
 

IN
IR

Q
 

Reset Value 1 0 0 0 0 0 0 0 1 0 

004h 

CAN_MSTS 

R
e
s
e
rv

e
d 

R
X

S
 

L
S

M
P

 

R
X

M
D

 

T
X

M
D

 

R
e
s
e
rv

e
d 

S
L

A
K

IN
T

 

W
K

U
IN

T
 

E
R

R
IN

T
 

S
L

P
A

K
 

IN
IA

K
 

Reset Value 1 1 0 0 0 0 0 1 0 

008h 

CAN_TSTS 

L
O

W
M

[2
:0

] 

T
M

E
M

[2
:0

] 

C
O

D
E

[1
:0

] 

A
B

R
Q

M
2
 

R
e
s
er
v
e
d 

T
E

R
R

M
2 

A
L

S
T

M
2
 

T
X

O
K

M
2

 

R
Q

C
P

M
2 

A
B

R
Q

M
1
 

R
e
s
e
rv

e
d 

T
E

R
R

M
1 

A
L

S
T

M
1
 

T
X

O
K

M
1

 

R
Q

C
P

M
1 

A
B

R
Q

M
0
 

R
e
s
e
rv

e
d 

T
E

R
R

M
0 

A
L

S
T

M
0
 

T
X

O
K

M
0

 

R
Q

C
P

M
0 

Reset Value 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00Ch 

CAN_RFF0 

R
e
s
e
rv

e
d 

R
F

F
O

M
0 

F
F

O
V

R
0 

F
F

U
L

L
0
 

R
e
s
e
rv

e
d 

F
F

M
P

0
[1

:0
] 

Reset Value 0 0 0 0 0 
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Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

010h 

CAN_RFF1 

R
e
s
e
rv

e
d 

R
F

F
O

M
1 

F
F

O
V

R
1 

F
F

U
L

L
1
 

R
e
s
e
rv

e
d 

F
F

M
P

1
[1

:0
] 

Reset Value 0 0 0 0 0 

014h 

CAN_INTE 

R
e
s
e
rv

e
d 

S
L

K
IT

E
 

W
K

U
IT

E
 

E
R

R
IT

E
 

R
e
s
e
rv

e
d 

L
E

C
IT

E
 

B
O

F
IT

E
 

E
P

V
IT

E
 

E
W

G
IT

E
 

R
e
s
e
rv

e
d 

F
O

V
IT

E
1 

F
F

IT
E

1 

F
M

P
IT

E
1 

F
O

V
IT

E
0 

F
F

IT
E

0 

F
M

P
IT

E
0 

T
M

E
IT

E
 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

018h 

CAN_ESTS RXEC[7:0] TXEC[7:0] 

R
e
s
e
rv

e
d 

L
E

C
[2

:0
] 

R
e
s
e
rv

e
d 

B
O

F
F

L
 

E
P

V
F

L 

E
W

G
F

L 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01Ch 

CAN_BTIM 

S
L

M
 

L
B

M
 

R
e
s
e
rv

e
d 

R
S

J
W

[1
:0

] 

R
e
s
e
rv

e
d 

TBS2[2:0] TBS1[3:0] 

R
es

e
rv

e
d 

BRTP[9:0] 

Reset Value 0 0 0 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

020h 

- 

17Fh R
e
s
e
rv

e
d 

180h 

CAN_TMI0 STDID[10:0]/EXTID[28:18] EXTID[17:0] 

ID
E

 

R
T

R
Q

 

T
X

R
Q

 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 0 

184h 

CAN_TMDT0 MTIM[15:0]  

R
e
s
e
rv

e
d 

T
G

T
 

R
e
s
e
rv

e
d 

DLC[3:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x 

188h 

CAN_TMDL0 DATA3[7:0] DATA2[7:0] DATA1[7:0] DATA0[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

18Ch 

CAN_TMDH0 DATA7[7:0] DATA6[7:0] DATA5[7:0] DATA4[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

190h 

CAN_TMI1 STDID[10:0]/EXTID[28:18] EXTID[17:0] ID
E

 

R
T

R
Q

 

T
X

R
Q

 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 0 

194h 

CAN_TMDT1 MTIM[15:0]  

R
e
s
e
rv

e
d 

T
G

T
 

R
e
s
e
rv

e
d 

DLC[3:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x 

198h 

CAN_TMDL1 DATA3[7:0] DATA2[7:0] DATA1[7:0] DATA0[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

19Ch 

CAN_TMDH1 DATA7[7:0] DATA6[7:0] DATA5[7:0] DATA4[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1A0h 

CAN_TMI2 STDID[10:0]/EXTID[28:18] EXTID[17:0] ID
E

 

R
T

R
Q

 

T
X

R
Q

 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 0 

1A4h 

CAN_TMDT2 MTIM[15:0]  

R
e
s
e
rv

e
d 

T
G

T
 

R
e
s
e
rv

e
d 

DLC[3:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x 
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Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

1A8h 

CAN_TMDL2 DATA3[7:0] DATA2[7:0] DATA1[7:0] DATA0[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1ACh 

CAN_TMDH2 DATA7[7:0] DATA6[7:0] DATA5[7:0] DATA4[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1B0h 

CAN_RMI0 STDID[10:0]/EXTID[28:18] EXTID[17:0] ID
E

 

R
T

R
Q

 

R
e
s
e
rv

e
d 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1B4h 

CAN_RMDT0 MTIM[15:0]  FMI[7:0] 

R
e
s
e
rv

e
d 

DLC[3:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1B8h CAN_RMDL0 DATA3[7;0] DATA2[7:0] DATA1[7:0] DATA0[7:0] 

  Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1BCh 

CAN_RMDH0 DATA7[7:0] DATA6[7:0] DATA5[7:0] DATA4[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1C0h 

CAN_RMI1 STDID[10:0]/EXTID[28:18] EXTID[17:0] 

ID
E

 

R
T

R
Q

 

R
e
s
e
rv

e
d 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1C4h 

CAN_RMDT1 MTIM[15:0]  FMI[7:0] 

R
e
s
e
rv

e
d 

DLC[3:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1C8h 

CAN_RMDL1 DATA3[7:0] DATA2[7:0] DATA1[7:0] DATA0[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1CCh 

CAN_RMDH1 DATA7[7:0] DATA6[7:0] DATA5[7:0] DATA4[7:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

1D0h 

- 

1FFh R
e
s
e
rv

e
d 

200h 

CAN_FMC 

R
e
s
e
rv

e
d 

F
IN

IT
M

 

Reset Value 1 

204h 

CAN_FM1 

R
e
s
e
rv

e
d 

FB[13:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

208h 

R
e
s
e
rv

e
d 

20Ch 

CAN_FS1 

R
e
s
e
rv

e
d 

FSC[13:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

210h 

R
e
s
e
r

v
e
d 
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Offset Register 3
1 

3
0 

2
9 

2
8 

2
7 

2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

1
9 

1
8 

1
7 

1
6 

1
5 

1
4 

1
3 

1
2 

1
1 

1
0 9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

214h 

CAN_FFA1 

R
e
s
e
rv

e
d 

FAF[13:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

218h 

R
e
s
e
rv

e
d 

21Ch 

CAN_FA1 

R
e
s
e
rv

e
d 

FAC[13:0] 

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

220h 

R
e
s
e
rv

e
d 

224h 

- 

23Fh R
e
s
e
rv

e
d 

240h 

CAN_F0B1 FBC[31:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

244h 

CAN_F0B2 FBC[31:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

248h 

CAN_F1B1 FBC[31:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

24Ch 

CAN_F1B2 FBC[31:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

. 

. 

. 

. 

. 

. R
e
s
e
rv

e
d 

2A8h 

CAN_F13B1 FBC[31:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

2ACh 

CAN_F13B2 FBC[31:0] 

Reset Value x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

 CAN └  

Ҭᶏ Ώ̆ 1.1№Ȃ 

 CANҺ └ (CAN_MCTRL) 

Ẓ :0x00 

ᵝṿ:0x0001 0002 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved DBGF 

               rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MRST Reserved TTCM ABOM AWKUM NART RFLM TXFP SLPRQ INIRQ 

rw        rw rw rw rw rw rw rw rw 

 

ᵝ    

31:17 Reserved Ḡ ̆ Ḡ ᵝṿ 

16 DBGF ‟ ̂Debug freezẽ 

0̔ ̆CAN ᵬ 

1̔ ̆‟ CAN / Ȃׅ ץ Ώ └

FIFOȂȂ 

̔CAN‟ DBG_CTRL.CAN_STOPᵝ̆ 20.3.7̔

Ȃ 

15 MRST CAN ᴆ ᵝ̂bxCAN software master reset̃ 

0̔ ᵬ̕ 

1̔ └ ᵝCAN̆ӊ CAN ῀ ̆CAN_RFFx.FFMPᵝ

CAN_MCTRL ∆ ҹῒ ᵝṿȂӊ ̆ ᴆ ꜚ ᵝȂ 

14:8 Reserved Ḡ ̆ Ḡ ᵝṿ 

7 TTCM Ḥ ̂Time triggered communication modẽ 

0̔ Ḥ ̕ 

1̔ ᶏ Ḥ Ȃ 

̔῏ԍ Ḥ Ḥ ̆ 20.4.2̔ Ḥ

Ȃ 

6 ABOM ꜚ ̂Bus-Off̃ ̂Automatic bus-off management̃ 

ᵝ CAN ᴆ ץ ₮ ῏ ᴆȂ 

0̔ ₮ ῏ ᴆ CAN_MCTRL.INIRQᵝ

̆ѿ ᴆ ⌠128ҩ 11β ᵝ̆ ₮ ῏ ̕ 

1̔ ѿ ᴆ ⌠128ҩ 11β ᵝ̆ ꜚ ₮ ῏ Ȃ 

̔ ῏ ῏ Ḥ ̆ 20.5.1̔ Ȃ 

5 AWKUM ꜚ ̂Automatic wakeup modẽ 

ᵝ‗ CAN Ҋ ᴆ ᴆ Ȃ 

0̔ ᴆ CAN_MCTRL.SLPRQᵝ ̕ 

1̔ ᴆ CAN ꜚ Ȃ 

̆ ᴆ ꜚ CAN_MSTS.SLPRQCAN_MSTS.SLPAK

ᵝȂ 

4 NART ꜚ ᴰ̂No automatic retransmissioñ 

0̔ CAN ‰̆ CAN ᴆ ̆ᴪ ꜚ ᴰ̆ ⌠

ⱳ̕ 

1̔ CAN ѿ ̆ҍ ῏̂ ⱳȁ ᴂ ̃Ȃ 
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ᵝ    

3 RFLM FIFO ̂Receive FIFO locked modẽ 

0̔ ₮ FIFOҌ ̆ FIFO ₮ ̆Ҋѿҩ

⌠ ᴪ ҉ѿ ̕ 

1̔ ₮ FIFOȂ FIFO ₮ ̆Ҋѿҩ

⌠ ҡ Ȃ 

2 TXFP FIFOᴨᾢ ̂Transmit FIFO prioritỹ 

ҩ ̆ ᵝ‗ ֓ Ȃ 

0̔ ᴨᾢ ‗ ̕ 

1̔ ᴨᾢ ‗ Ȃ 

1 SLPRQ ̂Sleep mode request̃ 

ᴆ ץ ᵝ CAN ῀ ̆ѿ ╠CAN ꜚ̂

̃ ̆CAN ῀ Ȃ 

ᴆ ᶏCAN ₮ Ȃ 

CAN_MCTRL.AWKUMᵝ ᵝ ғ CAN RxḤ Ҭ ⌠SOFβ

̆ ᴆᴪ ᵝȂ 

ᵝ ᵝ ᵝ̆ CAN ᵝ ԍ Ȃ 

0 INIRQ ∆ ̂Initialization request̃ 

ᴆ ᵝ ᶏCANץ ₮∆ ̔ CAN ∆ ῀

̆ ҉ ⌠11ҩ ᵝ̆CAN

‰ ̆ ᴆ  CAN_MSTS.INIAKᵝȂ 

ᴆ ᵝᶏCAN׆ ᵬ ῀∆ ̔ѿ ╠CAN

ꜚ̂ ̃ ̆ ᴆ CAN_MSTS.INIAKᵝ̆CAN

῀∆ Ȃ 

 CANҺ  (CAN_MSTS) 

Ẓ : 0x04 

ᵝṿ: 0x0000c02 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved RXS LSMP RXMD TXMD Reserved SLAKINT WKUINT ERRINT SLPAK INIAK 

    r r r r    rc_w1 rc_w1 rc_w1 r r 

 

ᵝ    

31:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 RXS CAN ̂CAN Rx signal̃ 

ᵝ CAN ̂CAN_RX̃ Ȃ 

10 LSMP ҉ ṿ̂Last sample point̃ 

CAN ҉ ṿ̂ ԍ ╠ ᵝ ṿ̃Ȃ 
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ᵝ    

9 RXMD ̂Receive modẽ 

ᵝҹô1ô CAN ╠ҹ Ȃ 

8 TXMD ̂Transmit modẽ 

ᵝҹô1ô CAN ╠ҹ Ȃ 

7:5 Reserved Ḡ ̆ Ḡ ᵝṿ 

4 SLAKINT Ҭ ̂Sleep acknowledge interrupt̃ 

CAN_INTE.SLKITE=1 ̆ѿ CAN ῀ ̆ ᴆᴪ ᵝ̆

Ҭ Ȃ ᵝ ᵝ ̆ CAN_INTE.SLKITE ᵝ ᵝ̆

֟ Ҭ Ȃ 

ᴆ ץ ᵝ̆ CAN_MSTS.SLPAK ᵝ ̆ ᴆӞᴪ

ᵝȂ 

̔ CAN_INTE.SLKITE=0̆Ҍ ᵝ̆ᵖ  

CAN_MSTS.SLPAK ᵝץԅ Ȃ 

3 WKUINT Ҭ ̂Wakeup interrupt̃ 

CAN ԍ ̆ѿ ⌠ ᵝ̂SOF̃̆ ᴆ

ᵝ̕ ԅCAN_INTE.WKUITEᵝ̆↕ᴪ Ҭ Ȃ 

ᵝ ᴆ Ȃ 

2 ERRINT Ҭ ̂Error interrupt̃ 

⌠ ̆ᴪ CAN_ESTS ҩᵝ̆ CAN_INTE

Ҭ ᶏ ᵝӞ ̆↕ ᴆᴪ ᵝ̕ ԅ

CAN_INTE.ERRITEᵝ̆↕ᴪ Ҭ Ȃ ᵝ ᴆ Ȃ 

1 SLPAK ̂Sleep acknowledgẽ 

ᵝ ᴆ ᵝ̆ ᴆCAN ԍ Ȃ ᵝ ԍ ᴆ

῀ ̂ CAN_MCTRL.SLPRQᵝ̃Ȃ 

CAN ₮ ̂CAN ῀ ̆ ҍCAN

̃ ̆ ᴆ ᵝȂ ҍCAN ᴆ

CAN RX ҉ 11ҩ ᵝȂ 

̔ ᴆ ᴆ  CAN_MCTRL.SLPRQᵝ ꜚ ₮

Ȃ ῏  CAN_MCTRL.SLPRQᵝ Ḥ ̆

CAN_MCTRL.AWKUMᵝ Ȃ 

0 INIAK ∆ ̂Initialization acknowledgẽ 

ᵝ ᴆ ᵝ̆ ᴆ CAN ԍ∆ Ȃ ᵝ ᴆ

῀∆ ̂CAN_MCTRL.INIRQ ᵝ ̃Ȃ 

CAN ₮∆ ̂CAN ∆ ῀ ̆ ҍ

CAN ̃ ̆ ᴆ ᵝȂ ҍCAN ᴆ

CAN RX ҉ 11ҩ ᵝȂ 

 CAN  (CAN_TSTS) 

Ẓ : 0x08 

ᵝṿ: 0x1C00 0000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LOWM2 LOWM1 LOWM0 TMEM2 TMEM1 TMEM0 CODE[1:0] ABRQM2 Reserved TERRM2 ALSTM2 TXOKM2 RQCPM2 

r r r r r r r r rs    rc_w1 rc_w1 rc_w1 rc_w1 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ABRQM1 Reserved TERRM1 ALSTM1 TXOKM1 RQCPM1 ABRQM0 Reserved TERRM0 ALSTM0 TXOKM0 RQCPM0 

rs    rc_w1 rc_w1 rc_w1 rc_w1 rs    rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ    

31 LOWM2 2 ᵞᴨᾢ ̂Lowest priority flag for mailbox 2̃ 

ҩ ̆ғ 2 ᴨᾢ ᵞ ̆ ᴆ ᵝ

ô1ôȂ 

30 LOWM1 1 ᵞᴨᾢ ̂Lowest priority flag for mailbox 1̃ 

ҩ ̆ғ 1 ᴨᾢ ᵞ ̆ ᴆ ᵝ

ô1ôȂ 

29 LOWM0 0 ᵞᴨᾢ ̂Lowest priority flag for mailbox 0̃ 

ҩ ̆ғ 0 ᴨᾢ ᵞ ̆ ᴆ ᵝ

ô1ôȂ 

̔ 1ҩ ̆↕CAN_TSTS.LOWM[2:0]ô0ôȂ 

28 TMEM2 2 ̂Transmit mailbox 2 emptỹ 

2Ҭ ̆ ᴆ ᵝ ô1ôȂ 

27 TMEM1 1 ̂Transmit mailbox 1 emptỹ 

1Ҭ ̆ ᴆ ᵝ ô1ôȂ 

26 TMEM0 0 ̂Transmit mailbox 0 emptỹ 

0Ҭ ̆ ᴆ ᵝ ô1ôȂ 

25:24 CODE[1:0] ̂Mailbox codẽ 

1ҩ ҹ ̆ 2β Ҋѿҩ Ȃ 

ҹ ̆ 2β ᴨᾢ ᵞ ҩ Ȃ 

23 ABRQM2 2Ҭ ̂Abort request for mailbox 2̃ 

ᵝ̆ ᴆ Ảץ 2 ̆ 2 ̆

ᴆ ᵝȂ  2 Ҭ ̆↕ ᵝ Ȃ 

22:20 Reserved Ḡ ̆ Ḡ ᵝṿ 

19 TERRM2 2 ̂Transmission error of mailbox 2̃ 

2 ҹ₮ ̆ ᵝ ô1ôȂ 

18 ALSTM2 2ᴂ ҡ ̂Arbitration lost for mailbox 2̃ 

2 ҹᴂ ҡ ̆ ᵝ ô1ôȂ 

17 TXOKM2 2 ⱳ̂Transmission OK of mailbox 2̃ 

2 ̆ ᴆ ᵝ ̔ 

0̔ ҉ ⱳ̕ 

1̔ ҉ ⱳȂ 

2 ⱳ ̆ ᴆ ᵝ ô1ôȂ 20-7Ȃ 

16 RQCPM2 2 ̂Request completed mailbox 2̃ 
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ᵝ    

҉ 2 ̂ Ҭ ̃ ̆ ᴆ ᵝȂ 

ᴆ ᵝΏ'1'ץ ̕ ᴆ ⌠ ̆Ӟ ץ ᵝ

̂CAN_TMI2.TXRQ ᵝ ᵝ̃Ȃ 

ᵝ ̆ 2 ῒז ᵝ̂CAN_TSTS.TXOKM2ȁ

CAN_TSTS.ALSTM2CAN_TSTS.TERRM2ᵝ̃Ӟ Ȃ 

15 ABRQM1 1Ҭ ̂Abort request for mailbox 1̃ 

ᵝ̆ ᴆ Ảץ 1 ̆ 1 ̆

ᴆ ᵝȂ 1Ҭ ̆↕ ᵝ Ȃ 

14:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 TERRM1 1 ̂Transmission error of mailbox 1̃ 

1 ҹ₮ ̆ ᵝ ô1ôȂ 

10 ALSTM1 1ᴂ ҡ ̂Arbitration lost for mailbox 1̃ 

1 ҹᴂ ҡ ̆ ᵝ ô1ôȂ 

9 TXOKM1 1 ⱳ̂Transmission OK of mailbox 1̃ 

1 ̆ ᴆ ᵝ ̔ 

0̔ ҉ ⱳ̕ 

1̔ ҉ ⱳȂ 

1 ⱳ ̆ ᴆ ᵝ ô1ôȂ 20-7Ȃ 

8 RQCPM1 1 ̂Request completed mailbox 1̃ 

1 ҉ ̂ Ҭ ̃ ̆ ᴆ ᵝȂ 

ᴆ ᵝΏ'1'ץ ̕ ᴆ ⌠ ̆Ӟ ץ ᵝ

̂CAN_TMI1.TXRQ ᵝ ᵝ̃Ȃ 

ᵝ ̆ 1 ῒז ᵝ̂CAN_TSTS.TXOKM1ȁ

CAN_TSTS.ALSTM1CAN_TSTS.TERRM1ᵝ̃Ӟ Ȃ 

7 ABRQM0 0Ҭ ̂Abort request for mailbox 0̃ 

ᴆ ץ ᵝ Ả 0 ̆ 0

ᴆ ᵝȂ 0Ҭ ̆↕ ᵝ Ȃ 

6:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3 TERRM0 0 ̂Transmission error of mailbox 0̃ 

0 ҹ₮ ̆ ᵝ ô1ôȂ 

2 ALSTM0 0ᴂ ҡ ̂Arbitration lost for mailbox 0̃ 

0 ҹᴂ ҡ ̆ ᵝ ô1ôȂ 

1 TXOKM0 0 ⱳ̂Transmission OK of mailbox 0̃ 

0 ̆ ᴆ ᴪ ᵝ̔ 

0̔ ҉ ⱳ̕ 

1̔ ҉ ⱳȂ 

 0 ⱳ ̆ ᴆ ᵝȂ 20-7Ȃ 

0 RQCPM0 0 ̂Request completed mailbox 0̃ 

҉ 0 ̂ Ҭ ̃ ̆ ᴆ ᵝȂ 

ᴆ ᵝΏ'1'ץ ̕ ᴆ ⌠ ̆Ӟ ץ ᵝ

̂CAN_TMI0.TXRQ ᵝ ᵝ̃Ȃ 

ᵝ ̆ 0 ῒז ᵝ̂CAN_TSTS.TXOKM0ȁ

CAN_TSTS.ALSTM0CAN_TSTS.TERRM0ᵝ̃Ӟ Ȃ 
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 CAN FIFO0  (CAN_RFF0) 

Ẓ : 0x0c 

ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved RFFOM0 FFOVR0 FFULL0 Reserved FFMP0[1:0] 

          rs rc_w1 rc_w1  r r 

 

ᵝ    

31:6 Reserved Ḡ ̆ Ḡ ᵝṿ 

5 RFFOM0 FIFO 0₮ ̂Release FIFO 0 output mailbox̃ 

ᴆ ᵝ FIFO ₮ Ȃ FIFOҹ ̆↕

ᵝ ̆ FIFOҬ ̆ ᵝ ӈȂ

FIFOҬ ң ҉ץ ̆ ԍFIFO ̆ ᴆ ₮

ԋ Ȃ 

₮ ̆ ᴆ ᵝȂ 

4 FFOVR0 FIFO 0₮̂FIFO 0 overruñ 

FIFO0̆ ⌠ ғ ᴆ̆ ᴆ ᵝ ô1ôȂ

ᵝ ᴆ ô0ôȂ 

3 FFULL0 FIFO 0̂FIFO 0 full̃ 

FIFO 0Ҭ 3ҩ ̆ ᴆ ᵝ ô1ôȂ ᵝ ᴆ ô0ôȂ 

2 Reserved Ḡ ̆ Ḡ ᵝṿ 

1:0 FFMP0[1:0] FIFO 0 ̂FIFO 0 message pending̃ 

FIFO 0 ңᵝ ԅ ╠ Ữ FIFO0Ҭ Ȃ

FIFO0Ҭ Ữѿ ̆ ᴆ  CAN_RFF0.FFMP0ⱴ1Ȃ 

ᴆ  CAN_RFF0.RFFOM0ᵝΏ῀ñ1òץ ₮ ̆

CAN_RFF0.FFMP0⁞ 1̆ ⌠ҹ0Ȃ 

 CAN FIFO1  (CAN_RFF1) 

Ẓ : 0x10    ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved RFFOM1 FFOVR1 FFULL1 Reserved FFMP1[1:0] 

          rs rc_w1 rc_w1  r r 
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ᵝ    

31:6 Reserved Ḡ ̆ Ḡ ᵝṿ 

5 RFFOM1 FIFO 1₮ ̂Release FIFO 1 output mailbox̃ 

ᴆ ᵝ ô1ô FIFO ₮ Ȃ FIFOҹ ̆

Ӈ ᵝ ô1ôᴋᵥ ̆ FIFOҬ ᵝ ô1ô

ӈȂ FIFOҬ 2ҩ҉ץ ̆ ԍFIFO ̆ ᴆ

₮ 2ҩ Ȃ 

₮ ̆ ᴆ ᵝ ô0ôȂ 

4 FFOVR1 FIFO 1₮̂FIFO 1 overruñ 

FIFO 1̆ ⌠ ғ ᴆ̆ ᴆ ᵝ ô1ôȂ

ᵝ ᴆ ô0ôȂ 

3 FFULL1 FIFO 1̂FIFO 1 full̃ 

FIFO 1Ҭ 3ҩ ̆ ᴆ ᵝ ô1ôȂ ᵝ ᴆ ô0ôȂ 

2 Reserved Ḡ ̆ Ḡ ᵝṿ 

1:0 FFMP1[1:0] FIFO 1 ̂FIFO 1 message pending̃ 

FIFO 1Ҭ  ңᵝ ԅ ╠ FIFO 1Ҭ Ữ Ȃ

FIFO 1Ҭ Ữѿ ̆ ᴆ  CAN_RFF1.FFMP1 ⱴ 1Ȃ 

ᴆ CAN_RFF1.RFFOM1ᵝΏ῀ñ1ò ₮ ̆

CAN_RFF1.FFMP1⁞ 1̆ ⌠ҹ0Ȃ 

 CANҬ ᶏ (CAN_INTE) 

Ẓ : 0x14 

ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved SLKITE WKUITE 

              rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ERRITE Reserved LECITE BOFITE EPVITE EWGITE Reserved FOVITE1 FFITE1 FMPITE1 FOVITE0 FFITE0 FMPITE0 TMEITE 

rw    rw rw rw rw  rw rw rw rw rw rw rw 

 

ᵝ    

31:18 Reserved Ḡ ̆ Ḡ ᵝṿ 

17 SLKITE Ҭ ᶏ ̂Sleep interrupt enablẽ 

0̔  CAN_MSTS.SLAKINT ᵝ ᵝ ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_MSTS.SLAKINTᵝ ᵝ ̆֟ Ҭ Ȃ 

16 WKUITE Ҭ ᶏ ̂Wakeup interrupt enablẽ 

0̔ CAN_MSTS.WKUINTᵝ ᵝ ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_MSTS.WKUINTᵝ ᵝ ̆֟ Ҭ Ȃ 

15 ERRITE Ҭ ᶏ ̂Error interrupt enablẽ 
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ᵝ    

0̔ CAN_ESTS ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_ESTS ̆֟ Ҭ Ȃ 

14:12 Reserved Ḡ ̆ Ḡ ᵝṿ 

11 LECITE ҉ Ҭ ᶏ ̂Last error code interrupt enablẽ 

0̔ ⌠ ̆ ᴆ ᵝCAN_ESTS.LEC[2:0]̆

CAN_MSTS.ERRINTᵝҌ ᵝ̕ 

1̔ ⌠ ̆ ᴆ CAN_ESTS.LEC[2:0]̆  

CAN_MSTS.ERRINTᵝȂ 

10 BOFITE Ҭ ᶏ ̂Bus-off interrupt enablẽ 

0̔ CAN_ESTS.BOFFLᵝ ̆Ҍ CAN_MSTS.ERRINTᵝ̕ 

1̔ CAN_ESTS.BOFFLᵝ ̆ CAN_MSTS.ERRINTᵝȂ 

9 EPVITE ꜚҬ ᶏ ̂Error Passive Interrupt Enablẽ 

0̔ CAN_ESTS.EPVFLᵝ ̆Ҍ CAN_MSTS.ERRINTᵝ̕ 

1̔ CAN_ESTS.EPVFLᵝ ̆ CAN_MSTS.ERRINT ᵝȂ 

8 EWGITE Ҭ ᶏ ̂Error warning interrupt enablẽ 

0̔ CAN_ESTS.EWGFLᵝ ̆Ҍ CAN_MSTS.ERRINTᵝ̕ 

1̔ CAN_ESTS.EWGFLᵝ ̆ CAN_MSTS.ERRINTᵝȂ 

7 Reserved Ḡ ̆ Ḡ ᵝṿ 

6 FOVITE1 FIFO 1₮Ҭ ᶏ ̂FIFO overrun interrupt enablẽ 

0̔ CAN_RFF1.FORᵝ ᵝ ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_RFF1.FO ᵝ ᵝ ̆֟ Ҭ Ȃ 

5 FFITE1 FIFO 1Ҭ ᶏ ̂FIFO full interrupt enablẽ 

0̔ CAN_RFF1.FULLᵝ ᵝ ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_RFF1.FULLᵝ ᵝ ̆֟ Ҭ Ȃ 

4 FMPITE1 FIFO 1 Ҭ ᶏ ̂FIFO message pending interrupt enablẽ 

0̔ CAN_RFF1.FFMP[1:0]ᵝҹ 0 ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_RFF1.FFMP[1:0]ᵝҌҹ 0 ̆֟ Ҭ Ȃ 

3 FOVITE0 FIFO 0₮Ҭ ᶏ ̂FIFO overrun interrupt enablẽ 

0̔ CAN_RFF0.FFOVRᵝ ᵝ ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_RFF0.FFOVRᵝ ᵝ ̆֟ Ҭ Ȃ 

2 FFITE0 FIFO 0Ҭ ᶏ ̂FIFO full interrupt enablẽ 

0̔ CAN_RFF0.FFULLᵝ ᵝ ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_RFF0.FFULLᵝ ᵝ ̆֟ Ҭ Ȃ 

1 FMPITE0 FIFO 0 Ҭ ᶏ ̂FIFO message pending interrupt enablẽ 

0̔ CAN_RFF0.FFMP[1:0]ᵝҹ 0 ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_RFF0.FFMP[1:0]ᵝҌҹ0 ̆֟ Ҭ Ȃ 

0 TMEITE Ҭ ᶏ ̂Transmit mailbox empty interrupt enablẽ 

0̔ CAN_TSTS.RPMxᵝ ᵝ ̆Ҍ֟ Ҭ ̕ 

1̔ CAN_TSTS.RPMxᵝ ᵝ ̆֟ Ҭ Ȃ 

̔ 20.5CANҬ Ȃ 

 CAN (CAN_ESTS) 

Ẓ : 0x18 
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ᵝṿ: 0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RXEC[7:0] TXEC[7:0] 

r r r r r r r r r r r r r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved LEC[2:0] Reserved BOFFL EPVFL EWGFL 

         rw rw rw  r r r 

 

ᵝ    

31:24 RXEC[7:0] ̂Receive error counter̃ 

ҩ CAN └ № Ȃ CAN

‰̆ ₮ ̆ ₮ ᴆ̆ ⱴ1 ⱴ 8̕

ⱳ ̆ ⁞ 1̆ ṿ ԍ127̆ ṿҹ

120Ȃ ṿ 127̆ CAN ῀ ꜚ Ȃ 

23:16 TXEC[7:0] 9β ᵞ 8β ̂Least significant byte of the 9-bit transmit error 

counter̃ 

ҍ҉ ᵌ̆ ҩ CAN └ № Ȃ 

15:7 Reserved Ḡ ̆ Ḡ ᵝṿ 

6:4 LEC[2:0] ҉ ף ̂Last error codẽ 

 CAN ҉ ⌠ ̆ ’ ᴆȂ 

̆ ᴆ ῒṿ ҹñ0òȂ 

ᴆҌᶏ ף  7̆ ᴆ ץ ṿ̆ץḂ ף⌠ Ȃ 

000̔ ̕ 

001̔β ᾟ ̕ 

010̔ ̂Form̃̕  

011̔ ̂ACK̃ ̕ 

100̔ ᵝ̂CAND ᵖ ҉ ̃̕ 

101̔ ᵝ̂CAND ᵖ ҉ ⌠ ̃̕ 

110̔CRC ̕ 

111̔ ᴆ Ȃ 

3 Reserved Ḡ ̆ Ḡ ᵝṿ 

2 BOFFL ̂Bus-off flag̃ 

῏ ̆ ᴆ ᵝȂ ᴰ CAN_TSTS.TXEC

₮̆ ԍ255̆ CAN ῏ Ȃ 20.5.1№Ȃ 

1 EPVFL ꜚ ̂Error passive flag̃ 

₮ ⌠ ꜚ ṿ ̆ ᴆ ᵝ ô1ôȂ 

̂ ṿ>127̃Ȃ 

0 EWGFL ̂Error warning flag̃ 

₮ ⌠ ṿ ̆ ᴆ ᵝ ô1ôȂ 

̂ ṿÓ96̃Ȃ 
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 CANβ  (CAN_BTIM) 

Ẓ : 0x1C    ᵝṿ: 0x0123 0000 

̔ CANԍ∆ ̆ ᴆ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SLM LBM Reserved RSJW[1:0] Reserved TBS2[2:0] TBS1[3:0] 

rw rw     rw rw  rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved BRTP[9:0] 

      rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31 SLM ̂ ԍ ̃̂Silent modêdebug̃̃ 

0̔ ̕ 

1̔ Ȃ 

30 LBM ̂ ԍ ̃̂Loop back modêdebug̃̃ 

0̔ ̕ 

1̔ ᾛ Ȃ 

29:26 Reserved Ḡ ̆ Ḡ ᵝṿ 

25:24 RSJW[1:0] ̂Resynchronization jump width̃ 

ҹԅ ̆ ᵝ ӈԅCAN ᴆ ᵝҬ ץ ҩ

ᾝ ҉ Ȃ 

tRJW = tCAN x (RSJW[1:0] + 1). 

23 Reserved Ḡ ̆ Ḡ ᵝṿ 

22:20 TBS2[2:0] 2̂ Time segment 2̃ 

ᵝ ӈԅ 2 ԅ ҩ ᾝ 

tBS2 = tCAN x (TBS2[2:0] + 1). 

19:16 TBS1[3:0] 1̂ Time segment 1̃ 

ᵝ ӈԅ 1 ԅ ҩ ᾝ 

tBS1 = tCAN x (TBS1[3:0] + 1) 

῏ᵝ Ḥ ̆ 20.4.7̔ᵝ Ȃ 

15:10 Reserved Ḡ ̆ Ḡ ᵝṿ 

9:0 BRTP[9:0] № ̂Baud rate prescaler̃ 

ᵝ ӈԅ ᾝ̂tq̃  

tq =(BRTP[9:0]+1) x tPCLK 

 CAN  

׃ Ȃ ῏ Ḥ ̆ 20.4.6№̔ Ữ. 

 (CAN_TMIx)(x=0..2) 

Ẓ : 0x180, 0x190, 0x1A0 
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ᵝṿ̔0xXXXX XXXX̆X= ӈᵝ̂ ԅ 0β ̆ ᵝ TXRQ=0̃ 

̔1 ῒ ̆ ΏḠ ̕ 

2 ԅ └ⱳ ̂ 0β ̃̇ ᵝṿҹ0Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

STDID[10:0]/EXTID[28:18] EXTID[17:13] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTID[12:0] IDE RTRQ TXRQ 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:21 STDID[10:0]/EXTID[28:18] ‰ ̂Standard identifier or extended identifier̃ 

ᶭ IDEβ ῤ ̆ ֓ᵝ ‰ ̆ ᴍ

Ȃ 

20:3 EXTID[17:0] ̂Extended identifier̃ 

ᴍ ᵞ Ȃ 

2 IDE ̂Identifier extensioñ 

ᵝ‗ Ҭ ᶏ  

0̔ ᶏ ‰ ̕ 

1̔ ᶏ Ȃ 

1 RTRQ ̂Remote transmission request̃ 

0̔ ̕ 

1̔ Ȃ 

0 TXRQ ̂Transmit mailbox request̃ 

ᴆ ῒ ô1ô̆ Ȃ ̆ ҹ

̆ ᴆ ῒ ô0ôȂ 

  (CAN_TMDTx)(x=0..2) 

Ҍ ̆ ᵝҹΏḠ Ȃ 

Ẓ : 0x184, 0x194, 0x1A4 

ᵝṿ: ӈ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

MTIM[15:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved TGT Reserved DLC[3:0] 

       rw     rw rw rw rw 



                                                                www.nsingtech.com 

 467 / 534 

 ᴍ Ὲ  NSING TECHNOLOGIES INC .

̔ 109

̔+86-755-86309900               D ̔+86-755-86169100

̔https://www.nsingtech.com  ̔518057

 

ᵝ    

31:16 MTIM[15:0] ̂Message time stamp̃ 

ԅ̆ SOF ┴̆16β ṿȂ 

15:9 Reserved Ḡ ̆ Ḡ ᵝṿ 

8 TGT ̂Transmit global timẽ 

ᵝֽ  CAN ԍ Ḥ ̆ CAN_MCTRL.TTCMᵝ

ᵝȂ 

0̔ Ҍ  CAN_TMDTx.MTIM[15:0]̕ 

1̔  CAN_TMDTx.MTIM[15:0]Ȃ ҹ 8 Ҭ̆

 CAN_TMDTx.MTIM[15:0]ңҩ ̔ 

CAN_TMDTx.MTIM[7:0] ҂ҩ ̆CAN_TMDTx.MTIM[15:8]ῇ

ҩ Ȃ ױ ԅΏ῀CAN_TMDHx[31:16]

̂CAN_TMDLx.DATA6[7:0]CAN_TMDLx.DATA7[7:0]̃Ȃҹԅ

2ҩ ̆DLC ҹ8Ȃ 

7:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3:0 DLC[3:0] ̂Data length codẽ 

ԅ Ȃ1ҩ

0⌠8ҩ ̆ DLC‗ Ȃ 

 ᵞ (CAN_TMDLx) (x=0..2) 

Ҍ ̆ ᵝҹΏḠ Ȃ 

Ẓ : 0x188, 0x198, 0x1A8 

ᵝṿ: ӈ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DATA3[7:0] DATA2[7:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DATA1[7:0] DATA0[7:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:24 DATA3[7:0] 3̂ Data byte 3̃ 

3Ȃ 

23:16 DATA2[7:0] 2̂ Data byte 2̃ 

2Ȃ 

15:8 DATA1[7:0] 1̂ Data byte 1̃ 

1Ȃ 

7:0 DATA0[7:0] 0̂ Data byte 0̃ 

0Ȃ 
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ᵝ    

̔ 0⌠8ҩ ̆ғ׆ 0 Ȃ 

 (CAN_TMDHx) (x=0..2) 

Ҍ ̆ ᵝҹΏḠ Ȃ 

Ẓ : 0x18c, 0x19c, 0x1ac 

ᵝṿ: ӈ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DATA7[7:0] DATA6[7:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DATA5[7:0] DATA4[7:0] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ    

31:24 DATA7[7:0] 7̂ Data byte 7̃ 

7Ȃ 

̔  CAN_MCTRL.TTCMᵝҹñ1òғ  CAN_TMDTx.TGT ᵝ

Ӟҹñ1ò̆↕DATA7DATA6 Ȃ 

23:16 DATA6[7:0] 6̂ Data byte 6̃ 

6Ȃ 

15:8 DATA5[7:0] 5̂ Data byte 5̃ 

5Ȃ 

7:0 DATA4[7:0] 4̂ Data byte 4̃ 

4Ȃ 

 FIFO (CAN_RMIx) (x=0..1) 

Ẓ : 0x1B0, 0x1C0    ᵝṿ: ӈ 

̔ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

STDID[10:0]/EXTID[28:18] EXTID[17:13] 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTID[12:0] IDE RTRQ TXRQ 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 
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ᵝ    

31:21 STDID[10:0]/EXTID[28:18] ‰ ̂Standard identifier or extended identifier̃ 

 CAN_RMIx.IDE ᵝ ῤ ̆ ֓ᵝ Ӈ ‰ ̆ Ӈ

Ȃ 

20:3 EXTID[17:0] ̂Extended identifier̃ 

ᴍ ᵞ Ȃ 

2 IDE ̂Identifier extensioñ 

ᵝ‗ Ҭ ᶏ  

0̔ ᶏ ‰ ̕ 

1̔ ᶏ Ȃ 

1 RTRQ ̂Remote transmission request̃ 

0̔ ̕ 

1̔ Ȃ 

0 Reserved Ḡ ̆ Ḡ ᵝṿȂ 

 FIFO (CAN_RMDTx)( x=0..1) 

Ẓ : 0x1B4, 0x1C4 

ᵝṿ: ӈ 

̔ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

MTIM[15:0] 

r r r r r r r r r r r r r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FMI[7:0] Reserved DLC[3:0] 

r r r r r r r r     r r r r 

 

ᵝ    

31:16 MTIM[15:0] ̂Message time stamp̃ 

ԅ̆ SOF ┴̆16β ṿȂ 

15:8 FMI[7:0] ̂Filter match index̃ 

Ữ Ҭ Ḥ ᴰ ↓ Ȃ ῏ Ḥ

̆ 20.4.5№̔ Ȃ 

7:4 Reserved Ḡ ̆ Ḡ ᵝṿ 

3:0 DLC[3:0] ̂Data length codẽ 

̂0͘ 8̃ Ȃ ԍ ̆

DLCҹ0Ȃ 

 FIFO ᵞ (CAN_RMDLx)( x=0..1) 

Ẓ : 0x1B8, 0x1C8 

ᵝṿ: ӈ 




































































































































