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1.  寄存器描述中使用的缩写列表  

缩写 描述 

read/write (rw)  ҭ ֒℅ӈ 

read-only (r)  ҭᴱ ℅ӈ 

write-only (w)  ҭᴱ ֒℅ӈι ℅ӈṄ ᵻᶶӈӪ 

read/clear write0 (rc_w0) ҭᴵҨ ℅ӈιѼᴵҨ ֒ 0 ▐ ℅ӈι֒ 1 Ḿ℅ӈῂẽᵠ 

read/clear write1 (rc_w1) ҭᴵҨ ℅ӈιѼᴵҨ ֒ 1 ▐ ℅ӈι֒ 0 Ḿ℅ӈῂẽᵠ 

read/clear write (rc_w) ҭᴵҨ ֒Ԅḷḕᵸ‎ ᴨᵙ▐ ӈι֒Ԅ ӈ￼ӪẊј  

read/clear by read (rc_r) ҭᴵҨ ᴨ Ѧӈ ᴨ℅ӈҺ ▐ṄԎט ѭ 0ι֒Ԅ℅ӈјҺẽᵠӈӪ 

read/set by read (rs_r) ҭᴵҨ ᴨ Ѧӈ ᴨ℅ӈҺ ṄԎט ѭ 1ι֒Ԅ℅ӈјҺẽᵠӈӪ 

read/set (rs) ҭᴵҨ ℅ӈιѼᴵҨ ℅ӈѭ 1ι֒ 0 Ḿ℅ӈῂẽᵠ 

toggle (t) ҭᴵҨ ֒Ԅ 1‎֬Ὥ℅ӈι֒Ԅ 0ῂᾦ 

Reserved (Res) Ӡּפӈιọ ӠὙᶈ Ӫ 
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2.  系统架构框图  
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ᶃ 2-1 ‟‗⁭ᶃ 
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3.  存储器和总线架构  

3.1. 系统架构 

Ҩїיּ ֫ ἄχ 

Â ѣѦ Master 

ü Cortex-M0+ 

Â ѕѦ Slave 

ü ԓ SRAM 

ü ԓ Flash 

ü Ṿ AHB-APB Bridge￼ AHB 

GPIO Ports
A,B,C

ARM
Cortex-M0+

Core
Bus matrix

Flash memory interface Flash memory

SYSCFG,
ADC,

COMP1,COMP2,
TIM1
TIM14
LPTIM,
IWDG,
PWR,
I2C,

USART,
SPI,

DBGMCU

IO
P

O
R

T

CRC

EXTI

RCC

SRAM

AHB-to-APB bridge

ᶃ 3-1 ‟‗ 

Â Ở  

Ở Ἣ Cortex-M0+￼ Ở ὶֹ bus matrixιᵅ ‎זּ ת CPU￼Ҭ  

Â Ở Matrix 

Ở Matrix ת CPUỞ ￼Ҭ Ҭ Ӕּז Round Robin │ Ở Matrixּי MasterεCPUζᵙ

slavesεFlash memory SRAMᵙ AHB-to-APB bridgeζ  

Â AHB-to-APB bridgeεAPBζ 

AHB-to-APB bridgeώӗ҃ᶈAHBᵙAPBỞ ѳ ￼ᵃℓᴣ ὶֹ Bridge￼ᶹ ᶊᶍῑṃ  

3.2. 存储器结构 

3.3. 存储器结构简介 
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ẑḕӴᵸ ᾭὯḕӴᵸ ḷḕᵸᵙ IO ᴭ ᶍᶈ Ѧ ớ 4-Gbytes ᶊᶍҨṇ ẻ

Ẫḕᶈε Ѧ wordѧιῳӉḔ ֫ ᶈῳӉᶊᶍζ  

ᾯѦḿᶍ ֮֫ἄ 8Ѧ 512Mbyte￼ Blockתᶟ  

CodeBlock 0

Block 1

Block 2

Block 3

Block 4

Block 5

Block 6

Block 7

0x0000 0000

RAM0x2000 0000

Periphrals

0x4000 0000

0x6000 0000

0x8000 0000

0xA000 0000

0xC000 0000

0xE000 0000

0xFFFF FFFF

Addressable space

ARM Cortex M0+
Internal periphrals

Main flash/
Load  flash/

RAM

Main flash

Reserved

Factory config. bytes

Factory config. bytes

0x0000 0000

0x0000 5FFF

0x0800 0000

0x0800 5FFF

0x1FFF 0100

0x1FFF 0180

0x1FFF 0200

0x1FFF 0280

Reserved

APB

AHB

IOPORT

0x4000 0000

0x4001 587F

0x5001 1FFF
0x5000 0000

0x4002 0000

0x4002 3008

User space

Reserved space

Option bytes

UID
0x1FFF 0080

0x1FFF 0000

User OTP 

Reserved
0x1FFF FFFF

0x1FFF 0300

 

ᶃ 3-2 ḕӴᵸῑṃ 
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 3-1 ḕӴᵸᶊᶍ 

Type Boundary Address Size Memory Area Description 

SRAM 
0x2000 C000-0x3FFF FFFF 512MBytes Reserved  

0x2000 0000-0x2000 0BFF 3KBytes SRAM  

Code 

0x1FFF 0300-0x1FFF FFFF 4KBytes Reserved  

0x1FFF 0280-0x1FFF 02FF 128Bytes USER OTP memory ḕᾣּזἋᾭὯ 

0x1FFF 0200-0x1FFF 027F 128Bytes Reserved  

0x1FFF 0180-0x1FFF 01FF 128Bytes Factory config. bytes 
ḕᾣ trimmingᾭὯ(ᵍ HSI 

trimingᾭὯ)іּכ ›  

0x1FFF 0100-0x1FFF 017F 128Bytes Factory config. bytes 

ḕᾣּזἋֹּז￼ HSI triming

ᾭὯ flashᾝ֒Ὴ ᴠ

ᾭ 

0x1FFF 0080-0x1FFF 00FF 128Bytes Option bytes 
Ɑ ҭ option bytesӡ

Ụ 

0x1FFF 0000-0x1FFF 007F 128Bytes UID Unique ID 

0x0800 6000-0x1FFE FFFF 384MBytes Reserved  

0x0800 0000-0x0800 5FFF 24KBytes Main flash memory  

0x0000 6000-0x07FF FFFF 8MBytes Reserved  

0x0000 0000-0x0000 5FFF 24KBytes 

⁞Ὧ Boot Ὅχ 

1)Main flash memory 

2)Load flash 

3)SRAM 

 

Note: 

і 0x1FFF 0000-0x1FFF 007FᶹιԎӎ‰├ѭ reserved￼ ιῂ│ ֒ᾛӐι ѭ 0ιћғּו

response error  

 

 3-2 ᶹ ḷḕᵸᶊᶍ 

Bus Boundary Address Size Peripheral 

 0xE000 0000-0xE00F FFFF 1Mbytes M0+ 

IOPORT 

0x5000 1800-0x5FFF FFFF 256MBytes Reserved(1) 

0x5000 1400-0x5000 17FF 1KBytes Reserved(1) 

0x5000 1000-0x5000 13FF 1KBytes Reserved(1) 

0x5000 0C00-0x5000 0FFF 1Kbytes Reserved(1) 

0x5000 0800-0x5000 0BFF 1Kbytes GPIOC 

0x5000 0400-0x5000 07FF 1Kbytes GPIOB 

0x5000 0000-0x5000 03FF 1Kbytes GPIOA 

AHB 

0x4002 3400-0x4FFF FFFF - Reserved 

0x4002 300C-0x4002 33FF 
1Kbytes 

Reserved 

0x4002 3000-0x4002 3008 CRC 

0x4002 2400-0x4002 2FFF - Reserved 

0x4002 2000-0x4002 23FF - Flash 

0x4002 1C00-0x4002 1FFF 3KBytes Reserved 

0x4002 1900-0x4002 1BFF 
1Kbytes 

Reserved 

0x4002 1800-0x4002 18FF EXTI(2) 

0x4002 1400-0x4002 17FF 1Kbytes Reserved 

0x4002 1080-0x4002 13FF 
1KBytes 

Reserved 

0x4002 1000-0x4002 107F RCC(2) 

0x4002 0C00-0x4002 0FFF 1KBytes Reserved 

0x4002 0040-0x4002 03FF 
1KBytes 

Reserved 

0x4002 0000-0x4002 003C Reserved 
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Bus Boundary Address Size Peripheral 

APB 

0x4001 5C00-0x4001 FFFF 32KBytes Reserved 

0x4001 5880-0x4001 5BFF 
1KBytes 

Reserved 

0x4001 5800-0x4001 587F DBG 

0x4001 4C00-0x4001 57FF 3KBytes Reserved 

0x4001 4850-0x4001 4BFF 
1KBytes 

Reserved 

0x4001 4800-0x4001 484C Reserved 

0x4001 4450-0x4001 47FF 
1KBytes 

Reserved 

0x4001 4400-0x4001 404C Reserved 

0x4001 3C00-0x4001 43FF 2KBytes Reserved 

0x4001 381C-0x4001 3BFF 
1KBytes 

Reserved 

0x4001 3800-0x4001 3018 USART 

0x4001 3400-0x4001 37FF 1Kbytes Reserved 

0x4001 3010-0x4001 33FF 
1Kbytes 

Reserved 

0x4001 3000-0x4001 300C SPI 

0x4001 2C50-0x4001 2FFF 
1Kbytes 

Reserved 

0x4001 2C00-0x4001 2C4C TIM1 

0x4001 2800-0x4001 2BFF 1Kbytes Reserved 

0x4001 270C-0x4001 27FF 
1Kbytes 

Reserved 

0x4001 2400-0x4001 2708 ADC 

0x4001 0400-0x4001 23FF 8Kbytes Reserved 

0x4001 0220-0x4001 03FF 

1KBytes 

Reserved 

0x4001 0200-0x4001 021F COMP1/2 

0x4001 0000-0x4001 01FF SYSCFG 

0x4000 B400-0x4000 FFFF 19KBytes Reserved 

0x4000 B000-0x4000 B3FF 1KBytes Reserved 

0x4000 8400-0x4000 AFFF 11KBytes Reserved 

0x4000 7C28-0x4000 7FFF 
1KBytes 

Reserved 

0x4000 7C00-0x4000 7C24 LPTIM 

0x4000 7400-0x4000 7BFF 2KBytes Reserved 

0x4000 7018-0x4000 73FF 
1KBytes 

Reserved 

0x4000 7000-0x4000 7014 PWR(3) 

0x4000 5800-0x4000 6FFF 6KBytes Reserved 

0x4000 5434-0x4000 57FF 
1KBytes 

Reserved 

0x4000 5400-0x4000 5430 I2C 

0x4000 4800-0x4000 53FF 3KBytes Reserved 

0x4000 441C-0x4000 47FF 
1KBytes 

Reserved 

0x4000 4400-0x4000 4418 Reserved 

0x4000 3C00-0x4000 43FF 1KBytes Reserved 

0x4000 3810-0x4000 3BFF 
1KBytes 

Reserved 

0x4000 3800-0x4000 380C Reserved 

0x4000 3400-0x4000 37FF 1KBytes Reserved 

0x4000 3014-0x4000 33FF 
1KBytes 

Reserved 

0x4000 3000-0x4000 0010 IWDG 

0x4000 2C0C-0x4000 2FFF 
1KBytes 

Reserved 

0x4000 2C00-0x4000 2C08 Reserved 

0x4000 2830-0x4000 2BFF 
1KBytes 

Reserved 

0x4000 2800-0x4000 282C Reserved 

0x4000 2420-0x4000 27FF 
1KBytes 

Reserved 

0x4000 2400-0x4000 241C Reserved 

0x4000 2054-0x4000 23FF 
1KBytes 

Reserved 

0x4000 2000-0x4000 0050 TIM14 

0x4000 1800-0x4000 1FFF 2KBytes Reserved 

0x4000 1400-0x4000 17FF 1KBytes Reserved 
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Bus Boundary Address Size Peripheral 

0x4000 1030-0x4000 13FF 
1KBytes 

Reserved 

0x4000 1000-0x4000 102C Reserved 

0x4000 0800-0x4000 0FFF 2KBytes Reserved 

0x4000 0450-0x4000 07FF 
1Kbytes 

Reserved 

0x4000 0400-0x4000 044C Reserved 

0x4000 0000-0x4000 03FF 1KBytes Reserved 

̂1̃ і AHB‰├ѭ Reserved￼ᶊᶍ ιῂ│֒ᾛӐι ᵻѭ 0ιћғּו hardfaultψAPB‰├ѭ

Reserved￼ᶊᶍ ιῂ│֒ᾛӐι ᵻѭ 0ιјҺғּו hardfault  

̂2̃ јҝᾟὙ 32bit word ι ᾟὙ halfwordᵙ byte  

̂3̃ јҝᾟὙ 32bit word ι ᾟὙ halfword  

3.4. 嵌入式 SRAM 

Ɑԓῳᶽ ἄ 3KB SRAM bytes half-wordε16bitζἆ wordε32bitζ￼ΆẪᴵ SRAM

ҭḾ ḧ ᶀᶹ ￼ ֒ᾛӐιҺғּו hardfault  

3.5. Flash 存储器 

FlashḕӴᵸῶѣѦјᵃ￼ⱶתתᶟ ἄχ 

Â Main flashתᶟι24KBytesιḜץᵍẔּז ẑᵙּזἋᾭὯ ἋזḕӴּ҈זּ ẑᵙּזἋᾭὯ,ᴰᶹᴵҨ⁞

ὯḭἋ ᴵҨ ḧῳᶽ 4kBytes load flashӐѭ User bootloaderӔּז  

Â Informationתᶟι0.75KbytesιḜץὐҨї ֫χ 

ü Factory config. Bytes 0χ128Bytesιּ҈זḕᾣχ 

ĺ HSI ꞌ ὍίֺӪιᴣḾẔ￼ Trimming Ӫ 

ĺ ḾẔ HSI јᵃ ꞌ￼ᾝ֒Ὴ ᴠᾭӪ 

ü Factory config. Bytes 1χ128Bytesιּ҈זḕᾣχ 

ĺ іּכ ›  

ü UIDχ128Bytesιּ҈זḕᾣ Ɑ￼ UID 

ü Option byteχ128Bytesιּ҈זḕᾣ Ɑ ҭᵙḕӴӠἴ￼ Ӫ 

ü User OTP Memoryχ128Bytesιּ҈זḕᾣּזἋᾭὯ 

Flashὶᴭḫאᶢ҈ AHBᴃ ￼Ὕҧ ᴨᵙᾭὯ ιḜѼ ḷḕᵸḫ҃א flash￼ᶢ ֒/ᾝ ᾛӐ  

3.6. Boot 模式 

ӈ nBOOT0 ӈ nBOOT1εḕᾣ҈ Ḕ ѧζιᴵ Ὅѕ јᵃ￼ᵏט₩Ẫιḅї Ἅ χ 

 3-3 Boot  

Boot mode configuration Mode 

nBOOT1 bit nBOOT0 bit Boot memory size ==0 Boot memory size !=0 

X 0 Main flashᵏט Main Flashᵏט 

0 1 SRAMᵏט SRAMᵏט 

1 1 N/A Load Flashᵏט 

ᵏט₩Ẫ ᶈ ᶶӈᵅ￼ 4Ѧ SYSCLK ḕ ἋὟⱢіזּיּ ֘ḧ Ὅᵤ ᵏט₩Ẫ  

ᶈ startupḢἄᵅιCPUҡᶊᶍ 0x0000 0000ᴨᶤ′ ￼ӪιⱡᵅҡᵏטḕӴᵸ￼ 0x0000 0004ᶊᶍẦ

ḊἚ Ὕҧ ⁞Ὧ Ὅ￼ᵏט₩ẪιMain flashἆ SRAMὟⱢḅї χ 
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Â ҡ main flashᵏטχmain flash ᵏטḕӴᵸ ￼ 0x0000 0000Ḿ ιӇῗҠⱡᴵҨὟԎ ‎￼ḕ

Ӵᵸ ε0x0800 0000ζ Ѽṏῗ ιFlash ᴵҨҡᶊᶍ 0x0000 0000 ἆ 0x0800 

0000 ֹ  

Â ҡ Load Flashᵏטχload flash memoryḾ ᶈᵏטḕӴᵸ 0x0000 0000ιӇῗҠⱡᴵҨ⁞Ὧ load 

flash ᶽṇ ҡї֯ᶊᶍ ֹ  

User Bootloader  ᶊᶍ 

ῂ ῂ 

1K byte 0x0800 5C00~0x0800 5FFF 

2K byte 0x0800 5800~0x0800 5FFF 

3K byte 0x0800 5400~0x0800 5FFF 

4K byte 0x0800 5000~0x0800 5FFF 

Â ҡ SRAMᵏטχSRAMḾ ᶈᵏטḕӴᵸ ￼ 0x0000 0000ιӇῗҠⱡᴵҨ 0x2000 0000ᶊᶍ

ֹ  

3.6.1. 存储器物理映像 

ᶈᵏט₩Ẫ ḧᵅιẔּז ҭᴵҨӢᾡᶈ ẑ ᴵ ￼ḕӴᵸ ѦӢᾡ SYSCFG_CFGR1ḷ

ḕᵸ￼ MEM_MODEӈ Ὅ֘ḧε SYSCFG ζ  
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4.  嵌入式闪存  

4.1. 闪存主要特性 

Â Main flash block: ῳᶽ 24kBytes(6k x 32bit) 

Â Information block: 0.75kBytes(192 x 32bit)  

Â Page size: 128Bytes 

Â Sector size: 4kBytes 

ḕίֺὶᴭּכ ￼Ѯ ⸗ềḅїχ 

Â ḕ֒ᵙᾝ  

Â ֒Ӡἴ 

4.2. 闪存功能介绍 

4.2.1. 闪存结构 

FlashḕӴᵸּי 32ӈḴ￼ḕӴᴅӺ ἄιᴵҨּזӐ ẑᵙᾭὯ￼ḕӴιPage ᶽṇѭ 128BytesιSector ᶽ

ṇѭ 4KBytes  

ҡו іιFlashḕӴᵸ֫ѭ Main flashᵙ information flashιׁ ḳ ῳᶽῗ 24Kbytesιᵅ ḳ ѭ

0.75KBytes  

Page eraseᾛӐᴵҨẔּ҈ז Main flash  

ḅ‛≡ῶ֒Ӡἴ ιֱԅᾝεMass eraseζᴵẔּ҈ז Main flashιᵋֱј Ẕּ҈ז Main flash  

 4-1 ḕ ‗ᴣ  ᶊᶍףּ

Block sector Page Base address Size 

Main flash 

Sector 0 Page 0-31 0x0800 0000-0x0800 0FFF 4Kbytes 

Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4Kbytes 

Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes 

Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4Kbytes 

Sector 4 Page 128-159 0x0800 4000-0x0800 4FFF 4Kbytes 

Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4Kbytes 

UID 

Sector 6 

Page 0 0x1FFF 0000-0x1FFF 007F 128bytes 

Ḕ  Page 1 0x1FFF 0080-0x1FFF 00FF 128bytes 

Factory config 0 Page 2 0x1FFF 0100-0x1FFF 017F 128bytes 

Factory config 1 Page 3 0x1FFF 0180-0x1FFF 01FF 128bytes 

Reserved Page 4 0x1FFF 0200-0x1FFF 027F 128bytes 

USER OTP memory Page 5 0x1FFF 0280-0x1FFF 02FF 128bytes 

4.2.2. 闪存读操作和访问延迟 

FlashᴵҨ Ӑѭ Ѧ ḕӴᵸ￼זּ ι ὶḿᶍ њ ￼ ίֺῊẑιᴵҨḾ flashḕӴᵸ

￼ԓḳ ᴨ  

ᴨᶍᵙᾭὯ ῗ AHBỞ ￼ ᾛӐᴵҨ FLASH_ACRḷḕᵸ￼ Latencyӈίֺιᴏ

ᴨ flashᶭז Ѧἆ јᶭז ểꜛỗ Ẹѭ 0ιֱјᶭז flash ᾛӐ￼ ểꜛỗψẸѭ 1ιflash ᾛӐᶭז

1Ѧ ểꜛỗ  ֺῗѭ҃ש ￼ Ὴ ᵙ ḾӉ ￼ flash ᴨ ẙ ￼њ  

4.2.3. 闪存写操作和擦除操作 
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ICPεIn-circuit programmingζἆ IAPεIn-application programmingζᴵҨḾ flash ֒ᾛӐ  

ICP：ּז‎῭ᾺᾯѦ FlashḕӴᵸ￼ԓḳιᴵҨӔּז SWDᴃ ἆ boot loaderιἫּזἋẔּז Ԅ MCU

ѧ ICPώӗ҃ồ ᵙῶᾦ￼ ҦιẊ╦ ҃јọ ἆתᶴץ￼ socketing  

IAP：ᴵҨӔּז ⱭᾟὙ￼ ὶᴭιї ֒￼ᾭὯֹ flashѧ IAPӹ זἋᶈẔּזּ ῊιԜ₭֒

flashḕӴᵸ ⱡᵅι℅Ὴ flashḕӴᵸѧṰῶ҃ѳׁӔּז ICP ᴞ￼ ֫Ẕּז ẑ  

ḅ‛ᶈ ḕ֒ᵙᾝ ᾛӐῊιᴧּ҃וᶶӈιֱ ḕḕӴᵸ￼ԓḳῗј Ӡἴ￼  

ᶈ ḕ֒ᵙᾝ ᾛӐῼ ιүӍ ḕ￼ᾛӐ ҺὄảỞ ֒ἆᾝ ᾛӐ ​ι ᾛӐṏᴵҨ⃰ ￼

ѼṏỴᵖ ιẸ⃰ᶈ ֒ᵙᾝ ᾛӐῊιј Ҧ ᵙᾭὯ￼ ᴨ  

Ḿ҈֒ᵙᾝ ᾛӐιọ ἔẦ HSI  

Ҩїίֺὶᴭ ԋ￼ḷḕᵸιᴵҨḫ֒אᵙᾝ ᾛӐχ 

Â Acess control register(FLASH_ACR) 

Â KEY register(FLASH_KEYRζ 

Â Option byte key register (FLASH_OPTKEYR) 

Â Flash status register (FLASH_SR) 

Â Flash control register (FLASH_CR) 

Â Flash option register(FLASH_OPTR) 

Â Flash SDK address register(FLASH_SDKR) 

Â Flash boot control registerεFLASH_BTCRζ 

Â Flash write protection resister (FLASH_WRPR) 

Â FLASH sleep time config register (FLASH_STCR) 

Â Flash TS0 register(FLASH_TS0) 

Â Flash TS1 register(FLASH_TS1) 

Â Flash TS2P register(FLASH_TS2P) 

Â Flash TPS3 register(FLASH_TPS3) 

Â Flash TS3 register(FLASH_TS3) 

Â Flash page erase TPE register(FLASH_PERTPE) 

Â Flash sector/mass erase TPE register(FLASH_SMERTPE) 

Â Flash program TPE register(FLASH_PRGTPE) 

Â Flash pre-program TPE register(FLASH_PRETPE) 

4.2.3.1. 闪存解锁 

ᶈᶶӈᵅιflashḕӴᵸҺ Ӡἴι ₿јỳ ￼ε⅝ḅּכẇἣẬ ￼ζ֒ᵙᾝ ᾛӐ ֒ FLASH_CRḷ

ḕᵸῗј ӹ ￼ε Ӑזּ҃ Ὰז Ḕ ￼ OBL_LAUNCHӈζ ⅛₭Ḿ flash￼֒ᵙᾝ ᾛӐι ọ

֒ FLASH_KEYRḷḕᵸιғּו Ὴẑιᵏּז FLASH_CRḷḕᵸ￼  

ԏӌℓ ḅїχ 

ℓ 1χᵇ FLASH_KEYRḷḕᵸ֒Ԅ KEY1=0x4567 0123 

ℓ 2χᵇ FLASH_KEYRḷḕᵸ֒Ԅ KEY2=0xCDEF 89AB 

үӍ ￼Ὴẑ Һ ӊ FLASH_CRḷḕᵸι ֹї ₭ᶶӈ ᶈ ￼ KEYῊẑῊιỞ ᴧ

וιẊғּא Hard Fault ѧᾸ ‾￼ ὐץ Ѧ֒ᵕῼ￼ KEY1јש ιἆ KEY1ש ιӇ ҇Ѧ֒ᵕ

ῼ￼ KEY2јש  

FLASH_CRḷḕᵸᴵҨ ҭ֒ FLASH_CRḷḕᵸ￼ LOCKӈ Ԝ₭ ӊ  
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ᴰᶹιẸ FLASH_SRḷḕᵸ￼ BSYӈ ӈῊιFLASH_CRḷḕᵸј ֒ ℅ῊιүӍṍ ֒

ḷḕᵸεFLASH_CRζ￼ᾛӐҺẬ AHBỞ ￼ὄảι ֹ BSYӈ ▐  

4.2.3.2. 闪存写操作 

FlashḕӴᵸ⅛₭ҨḔε32ӈζѭᴅӈε ᴁḔεhalf wordζἆ Ḕ εbyteζᾛӐҺғּו hardfaultζ

ᾯѦ εpageζ￼֒ᾛӐ Ẹ FLASH_CRḷḕᵸ￼ PGӈ ӈιCPUᵇ FLASHḕӴᵸᶊᶍ ֒ 32

ӈᾭὯῊι֒ᾛӐẦḊᵏט үӍ 32ӈ￼֒ԄṄṀ hard faultѧᾸ  

ḅ‛ ֒￼ flashᶊᶍ ιῗ FLASH_WRPRḷḕᵸ ѭӠἴ￼תᶟιֱ֒ᾛӐҺ ổּצὲιᵃῊ

FLASH_CRḷḕᵸWRPRTERRӈҺ ӈ ᴰᶹι ֫ main flashתᶟӐѭ Load FlashӔּזῊι Ὅ￼

ᶟιֱת programᾛӐҺ ổּצὲιᵃῊ FLASH_CRḷḕᵸWRPRTERRӈѼҺ ӈ ֒ᾛӐ￼ ​ι

FLASH_CRḷḕᵸ￼ EOPӈҺ ӈ  

ԏӌ flash￼֒ᾛӐℓ ḅїἍ χ 

1) ₅‬ FLASH_SRḷḕᵸ￼ BSYӈιֶᾸῗᵋẸׁ≡ῶ⃰ᶈ ￼ flashᾛӐ 

2) ḅ‛≡ῶ⃰ᶈ ￼ flash ᾝἆ ֒ᾛӐιֱ ҭ ֧ εPageζ￼ 32ѦḔεḅ‛ ṰῶᾭὯḕ

ᾣιֱ ℓ ιᵋֱ ℓ ζ 

3) ᵇ FLASH_KEYRḷḕᵸӘ₭֒ KEY1ᵙ KEY2ι FLASH_CRḷḕᵸ￼Ӡἴ 

4) ӈ FLASH_CRḷḕᵸ￼ PGӈᵙ EOPIEӈ 

5) ᵇ ‰ᶊᶍ 1ֹ 31ѦḔ￼֒ᾛӐεᴱὶᴩ 32ӈ￼֒ᾛӐζ 

6) ӈ FLASH_CRḷḕᵸ￼ PGSTRT 

7) ֒ 32ѦḔ 

8) ể FLASH_SRḷḕᵸ￼ BSYӈ ▐  

9) ₅‬ FLASH_SRḷḕᵸ￼ EOP‰ỐӈεẸ֒ᾛӐṰ ἄוι ӈ ӈζιⱡᵅ ҭ▐ ӈ 

10) ḅ‛јԜῶ֒ᾛӐιֱ ҭ▐ PGӈ 

Ẹі ℓ 7ζἄוἚ ιֱ֒ᾛӐ ιᵃῊטᵏט BSYӈ ҭ ӈ  

闪存擦除操作 

FlashḕӴᵸᴵҨὟⱢ page ᾝᾛӐιἆ Ἇᾝεsector eraseζᵙԅᾝεmass eraseζεἏᾝᵙ

ԅᾝḾ information memoryј Ӑּזζ  

4.2.3.3. 页擦（Page erase） 

Ẹ•Ѧ εpageζ WRPӠἴιḜῗјҺ ᾝ￼ι℅ῊWRPERRӈ ӈ ᴰᶹι ֫ main flashת

ᶟӐѭ Load FlashӔּזῊι Ὅ￼ pageјҺ erase￼ι℅ῊWRPERRӈѼҺ ӈ Ẹ ᾝ

εpage eraseζᾛӐῊι Ҩїℓ χ 

1) ₅‬ FLASH_SRḷḕᵸ BSYӈι ≡ῶ⃰ᶈ ￼ flashᾛӐ 

2) ᵇ FLASH_KEYRḷḕᵸӘ₭֒ KEY1ᵙ KEY2ι FLASH_CRḷḕᵸ￼Ӡἴ 

3) ӈ FLASH_CRḷḕᵸ￼ PERӈᵙ EOPIEӈ 

4) ᵇ page֒үỴᾭὯεọ 32ӈᾭὯζ 

5) ể BSYӈ ▐  

6) ₅‬ EOP‰Ốӈ ӈ 

7) ▐ EOP‰Ố 
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4.2.3.4. 闪存片擦（Mass erase） 

ⱭᾝεMass eraseζּז‎ḾᾯⱭ main flash ᾝᾛӐιӇḾ informationתј Ӑּז ᴰᶹιẸWRP

Ӕ ιⱭᾝו ῂᾦιјҺғּוⱭᾝᾛӐιẊћWEPERRӈ ӈ ᴰᶹι ֫ main flashתᶟӐѭ Load 

FlashӔּזῊιmass eraseו ῂᾦιјҺғּו mass eraseᾛӐιẊћWEPERRӈѼҺ ӈ  

Ɑᾝ￼ℓ ḅїχ 

1) ₅‬ BSYӈι ῗᵋ≡ῶ⃰ᶈ ￼ FlashᾛӐ 

2) ᵇ FLASH_KEYRḷḕᵸӘ₭֒ KEY1,KEY2ι FLASH_CRḷḕᵸӠἴ 

3) ӈ FLASH_CRḷḕᵸ￼ MERӈᵙ EOPIEӈ 

4) ᵇ flash￼үỴ main flash ֒үỴᾭὯε32ӈᾭὯζ 

5) ể BSYӈ ▐  

6) ₅‬ EOP‰Ốӈ ӈ 

7) ▐ EOP‰Ố 

4.2.3.5. 扇擦（Sector erase） 

Ἇᾝּז‎Ḿ 4Kbytes￼ main flash ᾝ ᾛӐιӇḾ informationתј Ӑּז ᴰᶹιẸ•ѦἏת

WRPӠἴιḜῗјҺ erase￼ι℅ῊWRPERRӈ ӈ ᴰᶹι ֫ main flashתᶟӐѭ Load FlashӔּז

Ὴιḅ‛ Ὅ sector5Ӑѭ eraseḾ ιsector5јҺ erase￼ι℅ῊWRPERRӈѼҺ ӈ  

Ἇᾝ￼ℓ ḅїχ 

1) ₅‬ BSYӈι ῗᵋ≡ῶ⃰ᶈ ￼ FlashᾛӐ 

2) ᵇ FLASH_KEYRḷḕᵸӘ₭֒ KEY1 KEY2ι FLASH_CRḷḕᵸӠἴ 

3) ӈ FLASH_CRḷḕᵸ￼ SERӈᵙ EOPIEӈ 

4) ᵇ Ἇ֒תүỴᾭὯ 

5) ể BSYӈ ▐  

6) ₅‬ EOP‰Ốӈ ӈ 

7) ▐ EOP‰Ố 

҃ USER OTP memoryҨᶹ￼ Information memoryῗᴱ ￼ι⇔ јҺ program/erase  

4.2.3.6. 写和擦除时间配置 

Flash￼ programᵙ erase￼Ὴ Ѥ ￼ίֺιᵋֱҺ ἄᾛӐ᷂ іּכ ừ֙ι ҭ Ṅ

programᵙ eraseᾛӐ￼Ὴ ᴠᾭι ἄ HSIѭ 24MHz￼ᴠᾭ Ẹ῭ᾡ҃ HSI ֧ ꞌι ⁞Ὧї Ḿ

Flash programᵙ erase Ὴ ίֺḷḕᵸ ⃰ ￼  

4.3. 产品唯一身份标识码（UID） 

ᵪ Ұ‰ ԐᶚẔּזᶋ῟χ 

Â ּזӐẑ֯ᴺ 

Â Ḿԓ ḕ ῊιṄԎּזӐḸ ἆזḸᴝ Ҩώ Ҧ ￼Ḡԅớ 

Â ☼╗Ḡԅ ѯ  

ғᵝᵪ Ұ‰ ώӗ҃ ѦḾ҈үӍ ᶵ ᵪ ￼ᴠ ᴺ  

⇔Ἃזּ ј ᾡᴪ Ҏӈ ᵪ Ұ‰ ѼᴵҨҨᴅḔ /ᴁḔ/Ḕ јᵃΆẪ ᴨιⱡᵅӔּז ḧѲ

￼ │ ὶ ‎  

ᶢᶍχ0x1FFF 0000 
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偏移地址 描述 
UID Bits 

7 6 5 4 3 2 1 0 

0 Lot Numer  Lot Number ASCII  

1 Lot Numer  Lot Number ASCII  

2 Lot Numer  Lot Number ASCII  

3 Lot Numer  Lot Number ASCII  

4 Wafer Number  Wafer Number 

5 Lot Numer  Lot Number ASCII  

6 Lot Numer  Lot Number ASCII  

7 Lot Numer  Lot Number ASCII  

8 ԓ  ԓ  

9 Yᶑ‰Ӊӈ Yᶑ‰Ӊӈ 

10 Xᶑ‰Ӊӈ Xᶑ‰Ӊӈ 

11 X,Yᶑ‰ ᶊᶍ Yᶑ‰ ӈ Xᶑ‰ ӈ 

12 ᶁḧ  0x78 

13 ԓ  ԓ  

14 ԓ  ԓ  

15 ԓ  ԓ  

4.4. Flash 选项字节 

4.4.1. Flash 选项字节描述 

Ɑԓ flash￼ informationתᶟ￼ ת֫ Ӑѭ Ḕ Ӕּזιּז‎ḕᾣ Ɑἆ Ἃזּ ḾẔּז Ḿ ҭ

￼ ⅝ḅι ꜟᴵҨ Ὅѭ ҭἆ ҭ₩Ẫ  

ѭ҃ᾭὯ￼Ḡԅớι Ḕ Ҩ⃰ ᴣᴦ ẻẪָ֫ḕӴ  

 4-2 Ḕ ⁪Ẫ 

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

Ḕ 1￼ᴦ  Ḕ 0￼ᴦ  

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

Ḕ 1 Ḕ  0 

Ḕ ￼ԓḳᴵҨҡї Ḕ ‗Ἅ ￼ḕӴᵸᶊᶍ ֹιѼᴵҨҡҨї Ḕ ￼ ԋḷḕᵸ

ֹχ 

Â FLASH ּזἋ ḷḕᵸεFLASH_OPTRζ 

Â FLASH SDK תᶟᶊᶍḷḕᵸεFLASH_SDKRζ 

Â FLASH boot controlḷḕᵸεFLASH_BTCRζ 

Â FLASH WRP ᶊᶍḷḕᵸεFLASH_WRPRζ 

 

 4-3 Ḕ ‗ 

Word Address Description 

0x1FFF 0080 ּזἋ Ḕ ᴣᴦ   

0x1FFF 0084 SDK תᶟᶊᶍ Ḕ ᴣᴦ  

0x1FFF 0088 boot control Ḕ ᴣᴦ  
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Word Address Description 

0x1FFF 008C WRP ᶊᶍ Ḕ ᴣᴦ  

0x1FFF 0090 Ӡּפ 

0x1FFF 0094 Ӡּפ 

… Ӡּפ 

… Ӡּפ 

… Ӡּפ 

0x1FFF 00FC Ӡּפ 

Â Flash ּזἋ ￼ Ḕ  

Flash 地址：0x1FFF 0080 

生产值：0x4F55 B0AA 

ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ ᾣᵅ,ҡ flash information memory￼ ᶚḔ ᶟת ֧ Ẕ￼

Ӫι֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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

~ IWDG_STOP 
~NRST_ 
MODE 

~ SWD_MODE 
~IWDG 

_SW 
~BOR_LEV[2:0] 

~BOR_ 
EN 

Res 

R R R R R R  

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

IWDG_STOP 
NRST_ 
MODE 

SWD_MODE 
IWDG 
_SW 

BOR_LEV[2:0] 
BOR_ 

EN 
Res 

R R R R R R  

 

Bit Name R/W Function 

31 ~ IWDG_STOP R IWDG_STOP ￼ᴦ  

30 ~NRST_MODE R NRST_MODE￼ᴦ  

29 ~SWD_MODE R SWD_MODE￼ᴦ  

28 ~IWDG_SW R IWDG_SW￼ᴦ  

27χ25 ~BOR_LEV[2:0] R BOR_LEV￼ᴦ  

24 ~BOR_EN R BOR_EN￼ᴦ  

23χ16 Ӡּפ - - 

15 IWDG_STOP R 

 IWDG ᶈ stop ₩ẪїḧῊᵸ ꜛỗ 

0χ freeze ḧῊᵸ 

1χ ⃰Ẃ  

14 NRST_MODE R NRST_MODE SWD_MODE 

0 XχPC0χNRST PB6χSWD 

1 0χPC0χGPIO PB6χSWD 

1 1χPC0χSWD  PB6χGPIO 

13 SWD_MODE R 

12 IWDG_SW R 
0χ ҭ ꜟ 

1χ ҭ ꜟ 

11χ9 BOR_LEV[2:0] R 

000χBOR і״ Ӫѭ 1.8Vιї Ӫӈ 1.7V 

001χBOR і״ Ӫѭ 2.0Vιї Ӫӈ 1.9V 

010χBOR і״ Ӫѭ 2.2Vιї Ӫӈ 2.1V 

011χBOR і״ Ӫѭ 2.4Vιї Ӫӈ 2.3V 

100χBOR і״ Ӫѭ 2.6Vιї Ӫӈ 2.5V 

101χBOR і״ Ӫѭ 2.8Vιї Ӫӈ 2.7V 

110χBOR і״ Ӫѭ 3.0Vιї Ӫӈ 2.9V 

111χBOR і״ Ӫѭ 3.2Vιї Ӫӈ 3.1V 

8 BOR_EN R BOR Ӕ  
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Bit Name R/W Function 

0χBOR јӔ  

1χBOR Ӕ ιBOR_LEV Ӑּז 

7χ0 Ӡּפ - - 

Â Flash SDK תᶟᶊᶍ￼ Ḕ   

Flash 地址：0x1FFF 0084 

生产值： 0xFFF8 0007 

ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ ᾣᵅ,ҡ flash information memory￼ Ḕ ᶟת ֧ Ẕ￼

Ӫι֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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

Res Res Res Res ~SDK_END[3:0] Res Res Res Res ~SDK_STRT[3:0] 

    R R R R     R R R R 

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

Res Res Res Res SDK_END[3:0] Res Res Res Res SDK_STRT[3:0] 

    R R R R     R R R R 

 

Bit Name R/W Function 

31χ28 Ӡּפ - - 

27χ24 ~SDK_END[3:0] R SDK_END￼ᴦ  

23χ20 Ӡּפ - - 

19χ16 ~SDK_STRT[3:0] R SDK_STRT￼ᴦ  

15χ12 Ӡּפ - - 

11χ8 SDK_END[3:0] R SDKתᶟ ​ᶊᶍι⅛ ӈḾẔ￼ STEPѭ 2 KB 

7χ4 Ӡּפ - - 

3χ0 SDK_STRT[3:0] R SDKתᶟẦḊᶊᶍι⅛ ӈḾẔ￼ STEPѭ 2 KB 

Â ίֺ ḕᵏט￼ Ḕ (Option byte for FLASH boot control) 

Flash 地址：0x1FFF 0088 

生产值： 0xFFFF 0000 

ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ ᾣᵅ,ҡ flash information memory￼ option bytesתᶟ ֧

Ẕ￼Ӫι֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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

~nBOOT1 ~BOOT0 Res Res Res Res Res Res Res Res Res Res Res 
~BOOT_SIZE 

[2:0] 

R R            R R R 

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

nBOOT1 BOOT0. Res Res Res Res Res Res Res Res Res Res Res BOOT_SIZE [2:0] 

R R            R R R 

 

Bit Name R/W Function 

31 ~nBOOT1 R nBOOT1￼ᴦ  

30 ~BOOT0 R BOOT0￼ᴦ  

29χ19 Ӡּפ - - 

18χ16 ~BOOT_SIZE [2:0] R BOOT_SIZE￼ᴦ  

15 nBOOT1 R 
nBOOT1ιBOOT0 Ὅ Ɑᵏט₩Ẫ 

X0χMainFlashᵏט 

11χLoad Flashᵏט 

01χSRAMᵏט 
14 BOOT0 R 

13χ3 Ӡּפ - - 

2χ0 BOOT_SIZE [2:0] R Ὅ Main flash ᶟӐѭת֫ Load FlashתӔּז 
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Bit Name R/W Function 

000χῂ Load Flashת 

001χ1 KBε0x0800 5C00~0x0800 5FFFζ 

010χ2 KBε0x0800 5800~0x0800 5FFFζ 

011χ3 KBε0x0800 5400~0x0800 5FFFζ 

1xxχ4 KBε0x0800 5000~0x0800 5FFFζ 

Â Flash֒Ӡἴᶊᶍ 

 Flash 地址：0x1FFF 008C 

生产值： 0xFFC0 003F 

ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ ᾣᵅ,ҡ flash information memory￼ Ḕ ᶟת ֧ Ẕ￼

Ӫι֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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

Res Res Res Res Res Res Res Res Res Res ~WRP[5:0] 

          R R R R R R 

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

Res Res Res Res Res Res Res Res Res Res WRP[5:0] 

          R R R R R R 

 

Bit Name R/W Function 

31χ22 Ӡּפ - - 

21χ16 ~WRP R WRP￼ᴦ  

15χ6 Ӡּפ - - 

5χ0 WRP R 

0χsector[y] Ӡἴ 

1χsector[y]ῂӠἴ 

y=0~5 

4.4.2. 写 Flash 选项字节 

ᶶӈᵅιFLASH_CR ḷḕᵸѧљ Ḕ ԋ￼ӈῗ ֒Ӡἴ￼ ẸḾ Ḕ ԋᾛӐׁι

FLASH_CRḷḕᵸѧ￼ OPTLOCKӈọ ▐  

Ҩїℓ ‎זּ ḷḕᵸχ 

1. Ὴẑι FLASH_CRḷḕᵸ￼֒Ӡἴ 

2. ᵇ FLASH_OPTKEYRḷḕᵸι֒ OPTKEY1=0x0819 2A3B 

3. ᵇ FLASH_OPTKEYRḷḕᵸι֒ OPTKEY2=0x4C5D 6E7F 

үӍ ￼Ὴẑ Һ ӊFLASH_CRḷḕᵸι ֹї ₭ᶶӈ ᶈ ￼KEYῊẑῊιỞ ᴧאι

Ẋғּו Hard FaultѧᾸ  

User optionεּזἋ ζεinformation flash￼ Ḕ ζᴵҨ ҭ֒FLASH_CRḷḕᵸ￼OPTLOCK

ӈӠἴιҨ ₿јỳ ￼ᾝἆ ֒ᾛӐ  

ḅ‛ ҭ ӈ Lockӈιֱ OPTLOCKӈѼ ט ӈ  

修改用户的选项字节  

Ḕ ￼֒ᾛӐι Ḿ Main flash￼ᾛӐј ‾ ѭӢᾡ Ḕ ι ḅїℓ χ 

ѳׁὼזּ .1 ￼ℓ ι▐ OPTLOCKӈ 

2. ₅‬ BSYӈι ≡ῶ⃰ᶈ ￼ FlashᾛӐ 

3. ᵇ Ḕ ḷḕᵸ FLASH_OPTR/FLASH_SDKR/FLASH_BTCR/FLASH_WRP ֒ῼῺ￼Ӫε1~4 Ѧ

Ḕζ 
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4. ӈ OPTSTRTӈ 

5. ᵇ Main flash 0x4002 2080ᶊᶍ֒үỴ 32ӈᾭὯε ᴧ⃰Ẫ￼֒ᾛӐζ 

6. ể BSYӈ ▐  

7. ể EOPἾ ι ҭ▐  

үӍḾ Ḕ ￼ᾡטι ҭ ҺӾἫ Ḕ ḾẔ￼ᾯѦ page ᾝὲιⱡᵅּז FLASH_OPTR

FLASH_SDKR FLASH_BTCRἆ FLASH_WRPRḷḕᵸ￼Ӫιֹ֒ Ḕ ѧ ҭ ט Ẕ￼

ᴦ ιẊἫ Ӫֹ֒ Ḕ ￼ Ẕתᶟ  

重新加载选项字节 

ᶈ BSYӈ ▐ ᵅιἍῶᾺ￼ Ḕ ֒Ԅ҃ flash information ḕӴᵸѧιӇῗ῾Ẕּ҈ז Ɑ Ḿ

Ḕ ḷḕᵸ ᾛӐιҠⱡ ᵻі ₭ ￼ Ḕ ￼Ӫ ҝẸҤҪεᾺӪζ ᵅιἑ

Ḿ Ɑ Ӑּז  

Ḕ ￼ ιᶈҨїѣ ừ֙ї χ 

Â Ẹ FLASH_CRḷḕᵸѧ￼ OBL_LAUNCHӈ ӈ 

Â ᶈіּכᶶӈᵅεPOR BORζ 

ɒ Ḕ ɓ ￼ᾛӐῗχḾ information memory ￼ᶟת Ḕ ᾛӐιԜἫ ֧￼ᾭὯḕ

Ӵᶈԓ ḷḕᵸѧεFLASH_OPTR FLASH_SDKR ᵙ FLASH_WRPRζ Ҏԓ ḷḕᵸ ι

ẊᴵҨ ҭ ӈ OBL_LAUNCH ӈιғּ҃ו Ѧᶶӈι ‾ Ḕ ￼ ιἑ ᶈ ￼ᶶӈї

 

⅛Ѧ ӈᶈḜ ᵃ￼ᴥḔᶊᶍεї ѦᴁḔζῶ Ẕ￼ᴦ ᶈ Ḕ ῼ ιҺḾ ӈᵙԎᴦ

ι Ӡ ⃰ ￼ ҃  

ḅ‛⃰ᴦ ש ιֱ Ḕ ᶶֺֹ ḷḕᵸѧ  

ḅ‛⃰ᴦ јש ιֱ FLASH_SRḷḕᵸ￼ OPTVERRꜛỗӈ ӈ optionḷḕᵸ Ὑ Ӫχ 

Â Ḿ҈ּזἋ  

ĺ BOR_LEV֒ἄ 000εῳӉ Ӫζ 

ĺ BOR_ENӈ֒ἄ 0εBORјӔ ζ 

ĺ NRST_MODEӈ֒ἄ 0εҝᶶӈ Ԅζ 

ĺ Ԏӎјש ￼Ӫ ֒ἄ 1 

Â Ḿ҈ SDK ᶊᶍ ιSDKR_STRT[3:0]= 0x0ιSDKR_END[3:0]=0xBιᴏἍῶ flash ḧѭ

SDK 

Â Ḿ҈ FLASH boot ᵏט Ὅ 

ĺ nBOOT1ιBOOT0ӈ֒ἄ 00εᴏ Ὅ Main flash Ӑѭᵏתטζ 

ĺ BOOT_SIZEӈ֒ἄ 0εᴏῂ Load Flashתᶟζ 

Â Ḿ҈WRP optionιјש ￼Ӫῗ ӪɒῂӠἴɓ 

ᶈ ᶶӈᵅι Ḕ ￼ԓḳ ᶶֺֹї ￼ ḷḕᵸε ҭᴵ ᴵ֒ζχ 

Â FLASH_OPTR 

Â FLASH_SDKR 

Â FLASH_BTCR 

Â FLASH_WRPR 

ҎḷḕᵸѼ ‎Ӣᾡזּ Ḕ ḅ‛ Ҏḷḕᵸј ҃אἋӢᾡιҤҪӌזּ ￼ꜛỗ  
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4.5. Flash 配置字节 

Ɑԓ￼ flash￼ informationתᶟ￼ ת֫ εԊ 1Ѧ pageζӐѭ Factory config. byteӔּז  

Page 0 存放供软件读取信息（仅有正码，无反码存放）χ 

Â HSI ꞌ ὍίֺӪιᴣḾẔ￼ TrimmingӪ 

Â ḾẔ HSIјᵃ ꞌ￼ᾝ֒Ὴ ᴠᾭӪ 

Â LSIјᵃ ꞌḾẔ￼ TrimmingӪ 

Â VREFBUFјᵃ ￼ᴙḾẔכּ֧ TrimmingӪ 

Page 1ḕᾣ Ɑ ҭ֧ᴔӡỤε⃰ᴦ ḕᾣζχ 

Â Ɑіּכ ›  

Â Ɑ ҭ Trimming Ӫ 

ѭ҃ᾭὯ￼ḠԅớιPage 1￼ Factory config. byteҨ⃰ᾰᴣᴦ ẻẪָ֫ḕӴ  

 4-4 Factory config. byte organization 

Page Word Address Contents 

0 

0-3 0x1FFF 0000-0x1FFF 000F UID 

4-7 0x1FFF 0010-0x1FFF 001F Ӡּפ 

8 0x1FFF 0020 1.2 V Vrefintε 16ӈѭ⃰Ӫ￼ײ ֺζ 

9-10 0x1FFF 0024-0x1FFF 002B Ӡּפ 

11 0x1FFF 002C 1.5 V Vrefbuf ֝Ӫε 16ӈѭ⃰Ӫ￼ײ ֺζ 

12 0x1FFF 0030 2.048 V Vrefbuf ֝Ӫε 16ӈѭ⃰Ӫ￼ײ ֺζ 

13 0x1FFF 0034 2.5 V Vrefbuf ֝Ӫε 16ӈѭ⃰Ӫ￼ײ ֺζ 

14-31 0x1FFF 0038-0x1FFF 007F Ӡּפ 

2 

0 0x1FFF 0100 ḕᾣ HSI 24 MHz ꞌ ὍίֺᴣḾẔ￼ TrimingӪ 

1 0x1FFF 0104 Ӡּפ 

2 0x1FFF 0108 Ӡּפ 

3 0x1FFF 010C Ӡּפ 

4 0x1FFF 0110 Ӡּפ 

5 0x1FFF 0114 Ẃ□ ts data 

6 0x1FFF 0118 □ ts data 

7 0x1FFF 011C 
ḕᾣ HSI 24 MHz ꞌїḾẔ￼ FLASH_TS0 FLASH_TS1

FLASH_TS3ḷḕᵸ￼ Ӫ 

8 0x1FFF 0120 
ḕᾣ HSI 24 MHz ꞌїḾẔ￼ FLASH_TS2P FLASH_TPS3ḷ

ḕᵸ￼ Ӫ 

9 0x1FFF 0124 ḕᾣ HSI 24 MHz ꞌїḾẔ￼ FLASH_PERTPEḷḕᵸ￼ Ӫ 

10 0x1FFF 0128 
ḕᾣ HSI 24 MHz ꞌїḾẔ￼ FLASH_SMERTPEḷḕᵸ￼

Ӫ 

11 0x1FFF 012C 
ḕᾣ HSI 24 MHz ꞌїḾẔ￼ FLASH_PRGTPE

FLASH_PRETPEḷḕᵸ￼ Ӫ 

12 0x1FFF 0130 Ӡּפ 

13 0x1FFF 0134 Ӡּפ 

14 0x1FFF 0138 Ӡּפ 

15 0x1FFF 013C Ӡּפ 
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16 0x1FFF 0140 Ӡּפ 

17-31 0x1FFF 0144-0x1FFF 017F Reserved 

3 

0 0x1FFF 0180 іּכ › 0x55AA AA55 

1 0x1FFF 0184 іּכ › 0xAA55 55AA 

2 0x1FFF 0188 іּכ › 0x55AA AA55 

3 0x1FFF 018C іּכ › 0xAA55 55AA 

4 0x1FFF 0190 PMU trimming bit ᴣᴦ  

5 0x1FFF 0194 PMU trimming bit ᴣᴦ  

6 0x1FFF 0198 PMU trimming bit ᴣᴦ  

7 0x1FFF 019C Ӡּפ 

8 0x1FFF 01A0 HSI 24 MHz frequency selection, trimming ᴣᴦ  

9 0x1FFF 01A4 LSI 32.768 kHz frequency trimming ᴣᴦ  

10 0x1FFF 01A8 Ӡּפ 

11 0x1FFF 01AC Ӡּפ 

12 0x1FFF 01B0 Ӡּפ 

13 0x1FFF 01B4 Ӡּפ 

14 0x1FFF 01B8 Flash trimming ᴣᴦ  

15 0x1FFF 01BC Flash trimming ᴣᴦ  

16 0x1FFF 01C0 Flash trimming ᴣᴦ  

17 0x1FFF 01C4 Flash trimming ᴣᴦ  

18 0x1FFF 01C8 Flash trimming ᴣᴦ  

19 0x1FFF 01CC Flash trimming ᴣᴦ  

20 0x1FFF 01D0 TS trimming ᴣᴦ  

21 0x1FFF 01D4 Ӡּפ 

22 0x1FFF 01D8 Ӡּפ 

23 0x1FFF 01DC Ӡּפ 

24 0x1FFF 01E0 Ӡּפ 

25 0x1FFF 01E4 Ӡּפ 

26 0x1FFF 01E8 Ӡּפ 

27 0x1FFF 01EC Ӡּפ 

28 0x1FFF 01F0 Ӡּפ 

29 0x1FFF 01F4 Ӡּפ 

30 0x1FFF 01F8 Device ID code 

31 0x1FFF 01FC Ӡּפ 

4.5.1. HSI_TRIMMING_FOR_USER 

Address: 0x1FFF 0100~0x1FFF 0104 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res HSI_FS[2:0] 

             R R R 

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

Res HSI_TRIM[12:0] 

   R R R R R R R R R R R R R 

ҭ ҡ ᶊᶍ ֧ᾭὯιԜ֒Ԅ RCC_ICSCRḷḕᵸḾẔ￼ HSI_FS[2:0]ᵙ HSI_TRIM[12:0]ιҨḫא

HSI ꞌ￼῭ᾡ  

4.5.2. HSI_24M_EPPARA0 
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Address: 0x1FFF 011C(24MHz) 

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

Res Res Res Res TS1[9:0] TS3[8:7] 

       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 

TS3[6:0] TS0[8:0] 

R R R R R R R R R R R R R R R R 

ҭ ⁞Ὧ ḧ￼ HSIῊ ꞌι Ὅҡ Ẕᶊᶍ ֧ᾭὯιԜ֒Ԅ FLASH_TS0 FLASH_TS1

FLASH_TS3ḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼  

4.5.3. HSI_24M _EPPARA1 

Address: 0x1FFF 0120(24MHz) 

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

Res Res Res Res TPS3[11:0] 

    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 

Res Res Res Res Res Res Res TS2P[8:0] 

       R R R R R R R R R 

ҭ ⁞Ὧ ḧ￼ HSIῊ ꞌι Ὅҡ Ẕᶊᶍ ֧ᾭὯιԜ֒Ԅ FLASH_TS2P

FLASH_TPS3ḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼  

4.5.4. HSI_24M_EPPARA2 

Address: 0x1FFF 0124(24MHz) 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
PERTPE 
[17:16] 

               R 

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

PERTPE[15:0] 

R R R R R R R R R R R R R R R R 

ҭ ⁞Ὧ ḧ￼ HSIῊ ꞌι Ὅҡ Ẕᶊᶍ ֧ᾭὯιԜ֒Ԅ FLASH_PERTPEḷḕᵸѧι

ҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼  

4.5.5. HSI_24M_EPPARA3 

Address: 0x1FFF 0128(24MHz) 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
SMER 

TPE[17:16] 

               R 

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

SMERTPE[15:0] 

R R R R R R R R R R R R R R R R 

ҭ ⁞Ὧ ḧ￼ HSIῊ ꞌι Ὅҡ Ẕᶊᶍ ֧ᾭὯιԜ֒Ԅ FLASH_SMERTPEḷḕᵸ

ѧιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼  

4.5.6. HSI_24M_EPPARA4 

Address: 0x1FFF 012C(24MHz) 

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

Res Res PRETPE[13:0] 

  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 

PRGTPE[15:0] 

R R R R R R R R R R R R R R R R 

ҭ ⁞Ὧ ḧ￼ HSIῊ ꞌι Ὅҡ Ẕᶊᶍ ֧ᾭὯιԜ֒Ԅ FLASH_PRGTPEᵙ

FLASH_PRETPEḷḕᵸѧιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼  

4.5.7. LSI_32.768K_TRIMMING 



PY32F002B Ύ  

34/308 

Address: 0x1FFF 0144ε32.768Kζ 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res LSI_TRIM[8:0] 

       R R R R R R R R R 

ҭ ҡ ᶊᶍ ֧ᾭὯιԜ֒Ԅ RCC_ICSCRḷḕᵸḾẔ￼ LSI_TRIM[8:0]ιҨḫא LSI ꞌ￼῭

ᾡ  

4.5.8. Flash USER OTP memory Bytes 

Ɑԓ￼ flash￼ informationתᶟ￼ ת֫ Ӑѭ Flash USER OTP memory Bytes  

Table 4-5 USER OTP memory Bytes organization 

Page Word Address Contents 

5 

0 00x1FFF 0280 
Bit[31:16]:ḕᾣּזἋᾭὯ 

Bit[15:0]: USER OTP MEMORY_LOCK 

1 00x1FFF 0284 ḕᾣּזἋᾭὯ 

2 00x1FFF 0288 ḕᾣּזἋᾭὯ 

… … ḕᾣּזἋᾭὯ 

… … ḕᾣּזἋᾭὯ 

… … ḕᾣּזἋᾭὯ 

31 00x1FFF 02FC ḕᾣּזἋᾭὯ 

  Page ᶈ informationתᶟιḾ  Pageתᶟ programᵙᾝῗὟⱢ Main flash￼Ά│‎ᶴת ᴰᶹι

Main Flashתᶟ￼ mass erase Ḿ תᶟῂᾦ  

ḧ USER OTP MEMORY_LOCKԓḳјҺ Ὰι῭־ ֹіּכᶶӈεPOR/BOR/PDRζιҡҺ ֹӠἴ

ו  Ḿ  Page Write ῶḅїӠἴ  

Table 4-6 Flash USER OTP memory Bytes write protection status 

USER OTP MEMORY_LOCK Write protection 

0xAA55 
χᴵ  

programᵙᾝᾛӐχјᴵ 

(0xAA55)ѳᶹ￼үӍӪ programᵙᾝᾛӐχᴵҨ 

 

4.6. 闪存保护 

Ḿ Flash main memory￼ӠἴץὐҨї֡  ֺχ 

Â SDKεsoftware design kitζ￼Ӡἴιּז‎Ḿ⸗ḧ ẑת￼ Ӡἴι ẙῗ 2Kbytes  

Â wrtie protectionεWRPζίֺιҨ ₿јỳ ￼֒ᾛӐεּ҈י ẑḕӴᵸὝ PC￼█ҁζ ֒Ӡἴ￼

ẙ ѭ 4Kbytes  

Â Option byte ֒Ӡἴιњ ￼  

4.6.1. 闪存软件开发包(SDK)区域保护 

Ӡἴתᶟּי FLASH_SDKRḷḕᵸ￼ SDKR_STRT[3:0],SDKR_END[3:0]ḧѲι⅛ Ѧ bitḾẔ 2Kbytes  

Start address 

FLASH memory base address + SDK_STRT[3:0] x 0x800(included) 

End address 

FLASH memory base address + (SDK_END[3:0]+1) x 0x800(excluded) 
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Ẹ SDK_STRT[3:0]ᶽ҈ SDK_END[3:0]ῊιSDKӠἴῂᾦψẸ SDK_STRT[3:0]ṇ҈ἆ ҈

SDK_END[3:0]ῊιSDKӠἴῶᾦ  

ᶈӠἴּוᾦꜛỗїιḾ FLASH_SDKRḷḕᵸ ӠἴῊε֒ SDK_STRT[3:0]ᶽ҈ SDK_END[3:0]ζι

ҭҺӾ ᴧԅᾝεmass eraseζεSDKתᶟ Ӡἴ￼ ẑѳׁṰ ֒Ԅι ԅᾝεmass eraseζ ֹ҃Ḿ

SDKתᶟ ẑӠἴ￼ӐּזζιⱡᵅԜ῭Ὰ flash option byteѧ￼ SDK option￼Ӫε℅Ὴ῭Ὰ￼Ӫῗ SDKӠἴ

ῂᾦζ SDK protectionᾡ֒ғּו￼ mass eraseѼҺἫ Load Flashתᶟᾝ ὲ  

℅ῊιFLASH_SDKRḷḕᵸ￼ԓḳјҺ῭Ὰι ֹіּכᶶӈεPOR/BOR/PDRζἆ OBLᶶӈιḷḕᵸ

ԓḳἑҺ ҡ flash option byteѧ￼ SDK option ֹḷḕᵸѧ  

 

 4-7 ꜛỗљӠἴ ָᵙἚ ₩Ẫ￼ԋ  

区域  
SDK 区域保护

等级 

从 Main Flash(CPU)启动 

调试/  

 从 RAM 执行 用户执行操作 

(From Non SDK Area)  

用户执行操作 

(From SDK Area)  

Read  Write  Erase  Read  Write  Erase  Read  Write  Erase 

Non SDK Area 
јӔ  Yes  Yes  Yes  N/A N/A N/A Yes  Yes  Yes  

Ӕ  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  

SDK Area 
јӔ  N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Ӕ  No No No Yes  Yes  Yes  No No No 

System memory - Yes  No  No  Yes  No  No  Yes  No  No  

Ḕ  - Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  

Factory bytes - Yes  No  No  Yes  No  No  Yes  No  No  

UID - Yes  No  No  Yes  No  No  Yes  No  No  

Note:  

(1) үӍתᶟᴧ֧￼ԅᾝεmass eraseζὝҧ Һᾝὲ SDKת  

(2) Ḿ҈ҡ SRAMἚ ẑץὐѣ ừ֙χ Ѧῗ Bootᵏטιᴰ Ѧῗҡָ￼ḕӴᵸᵏטι ẑ

ֹ SRAM  

4.6.2. 闪存写保护 

FlashᴵҨ ἄ֒ӠἴιҨẔḾјỳ ￼֒ᾛӐ ḧѲWRPḷḕᵸ⅛ӈ￼ίֺ ẙѭ 4Kbytes￼֒Ӡ

ἴεWRPζתᶟιᴏ 1ѦἏתᶽṇ ԏӌᴠ WRPḷḕᵸ￼ὼ  

Ẹ WRP￼תᶟ ☼╗ιֱјӹ ᾝἆ ֒ᾛӐ Ẕ￼ιᴏӔᴱῶ Ѧתᶟ ḧѭ֒Ӡἴιֱ

ԅᾝεmass eraseζו ј Ӑּז  

℅ᶹιḅ‛ṍ Ḿ ѭ֒Ӡἴ￼תᶟ ᾝἆ ֒ᾛӐιֱ FLASH_SRḷḕᵸ￼֒Ӡἴ ‰

εWRPERRζҺ ӈ  

├χ֒ӠἴҝḾ main flash Ӑּז  

4.6.3. Load Flash area protection 

Ẹ Load FlashῶᾦῊιḾ Ὅ￼תᶟ ᾝ֒ᾛӐҺ ổּצὲιᵃῊ FLASH_CRḷḕᵸWRPRTERRӈ

ѼҺ ӈ  

Ӣᾡ FLASH_BTCR￼ BOOT_SIZE ḧ ҭҺḾ main flash mass eraseᾛӐ ᾡ֒ғּו￼ mass 

eraseѼҺἫ Load Flashתᶟᾝ ὲ  
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4.6.4. 选项字节写保护 

ừ֙їι Ḕ ῗᴵ ιẊ ֒Ӡἴ￼ ѭ ệḾ Ḕ ￼ᾝἆ ֒ ι ᵇ OPTKEYR

ḷḕᵸ֒Ԅ⃰ ￼ẑ֯  

4.7. 闪存中断 

 4-8 ḕѧᾸ ∂ 

中断事件 事件标志 时间标志/中断清除方法 控制位使能 

End of operation EOP Write EOP=1 EOPIE 

Write protection WRPERR Write WRPERR=1 ERRIE 

├χҨї҆ҭ≡ῶᴅ꜠￼ѧᾸ‰ ιӇҺғּו Hard faultχ 

Â  flash memory￼ FLASH_CRḷḕᵸ￼ẑ֯  

Â flash Ḕ ￼֒ᾛӐẑ֯  

Â ֒ FLASHᾛӐ῾ 32ӈᾭὯ￼Ḿ  

Â ᾝ Flashεᵍ ᾝεpage eraseζ Ἇᾝεsector eraseζᵙԅᾝεmass eraseζζᾛӐ῾ 32ӈ

ᾭὯḾ  

Â Ḿ Ḕ ḷḕᵸ￼֒ᾛӐ῾ 32ӈᾭὯ￼Ḿ  

4.8. 闪存寄存器描述 

4.8.1. FLASH 访问控制寄存器 (FLASH_ACR) 

Address offset: 0x00 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
LA-

TENCY 

               RW 

 

Bit Name R/W Reset Value Function 

31:1 Reserved    

0 LATENCY RW 0 

Flash ᾛӐḾẔ￼ ểꜛỗχ 

0χflash ᾛӐ≡ῶ ểꜛỗε Ὴ ᶈ 24MHzᴣҨ

їζ 

1χflash ᾛӐῶ 1Ѧ ểꜛỗιᴏ⅛₭ flash ѣѦ

Ὴ ᵕῼ 

4.8.2. FLASH 密钥寄存器 (FLASH_KEYR) 

Address offset: 0x08 

Reset value: 0x0000 0000 

Ἅῶḷḕᵸӈῗ write-onlyι ֧ ᵻ 0  

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

KEY[31:16] 

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 

KEY[15:0] 

W W W W W W W W W W W W W W W W 

 

Bit Name R/W Reset Value Function 

31:0 KEY[31:0] W 0x0000 

ї ￼Ӫọ ￼֒Ԅιἑ unlock FLASH_CRḷḕ

ᵸιẊӔ ҃ flash￼ program/eraseᾛӐ 

KEY1: 0x4567 0123 
KEY2: 0xCDEF 89AB 

4.8.3. FLASH 选项密钥寄存器 (FLASH_OPTKEYR) 

Address offset: 0x0C 

Reset value: 0x0000 0000 

Ἅῶḷḕᵸӈῗ write-onlyι ֧ ᵻ 0  

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 

 

Bit Name R/W Reset Value Function 

31:0 OPTKEY[31:0] W 0x0000 0000 

ї ￼Ӫọ ￼֒Ԅιἑ unlock flash￼

optionḷḕᵸιẊӔ ҃ option byte￼ pro-

gram/eraseᾛӐ 

KEY1: 0x0819 2A3B 
KEY2: 0x4C5D 6E7F 

4.8.4. FLASH 状态寄存器 (FLASH_SR) 

Address offset: 0x10 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res BSY 

               R 

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

OPTV 
ERR 

Res Res Res Res Res Res Res Res Res Res 
WRP 
ERR 

Res Res Res EOP 

RC_W1           RC_W1    RC_W1 

 

Bit Name R/W Reset Value Function 

31:17 Reserved    

16 BSY R 0 

Busyӈ 

ӈ flash￼ᾛӐ⃰ᶈ ӈᶈ flashᾛӐ￼ẦḊ

ҭ ӈιẸᾛӐḢἄἆ ғּוῊּי ҭ▐  

15 OPTVERR RC_W1 0 

Option and trimming bits loading validity error 

Ẹ optionᵙ trimming bitᴣԎᴦ јש Ὴι ҭ ӈ

ӈ јש ￼ Ḕ ι ẶֺἄḠԅӪ  

ҭ֒ 1ι▐  

14:5 Reserved    

4 WRPERR RC_W1 0 

Write protection error 

Ẹ program/erase￼ᶊᶍᶴ҈ ֒Ӡἴ￼ flashתᶟῊ

εWRPζι ҭ ӈ ӈ  
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֒ 1ι▐ ӈ  

3:1 Reserved    

0 EOP RC_W1 0 

Ẹ flash￼ program/eraseᾛӐἄוḢἄι ҭ ӈ ӈ

ҝẸḅ‛ FLASH_CRḷḕᵸ￼ EOPIEӈӔ ἑҺ

ӈ  

֒ 1ι▐ ӈ  

4.8.5. FLASH 控制寄存器(FLASH_CR) 

Address offset: 0x14 

Reset value: 0xC000 0000 

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

LOC
K 

OPT 
LOC

K 

Re
s 

Re
s 

OBL_LAUN
CH 

Re
s 

ER
R 
IE 

EO
P 
IE 

Re
s 

Re
s 

Re
s 

Re
s 

PGSTR
T 

Res 
OPT 
STR

T 

Re
s 

RS RS     RC_W1   RW RW         RW   RW   

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

Res Res 
Re
s 

Re
s 

SER 
Re
s 

Res Res 
Re
s 

Re
s 

Re
s 

Re
s 

Res 
ME
R 

PER PG 

        RW                 RW RW 
R
W 

 

Bit Name R/W 
Reset 
Value 

Function 

31 Lock RS  

FLASH_CR Lockӈ  

ҭḾ ӈᴱ ӈ Ẹ ӈᵅιFLASH_CRḷḕᵸ

Lockӊ Ẹἄו ֧ unlockῊẑᵅι ӈ ҭ▐ ι

unlock҃ FLASH_CRḷḕᵸ  

ҭ ᶈ program/eraseᾛӐḢἄᵅι ӈ ӈ  

Ẹјἄו￼ unlockῊẑ ֧ι ӈҠⱡӠὙ ӈꜛỗι

ֹї ₭ ᶶӈ  

30 OPTLOCK RS  

Ḕ  Lockӈ  

ҭḾ ӈᴱ ӈ Ẹ ӈᵅιFLASH_CRḷḕᵸѧљ

Ḕ ῶԋ￼ӈ Lockӊ Ẹἄו ֧ unlockῊẑ

ᵅι ӈ ҭ▐ ιunlock҃ FLASH_CRḷḕᵸ  

ҭ ᶈ program/eraseᾛӐḢἄᵅι ӈ ӈ  

Ẹјἄו￼ unlockῊẑ ֧ι ӈҠⱡӠὙ ӈꜛỗι

ֹї ₭ ᶶӈ  

29:28 Reserved    

27 OBL_LAUNCH RC_W1  

Force Ḕ  loading  

Ẹ ӈῊι ӈẶֺ Ḕ ￼ ӈҝ

Ẹ option byte Ḣἄᵅ ҭ▐ ḅ‛ OPTLOCK

ӈ ӈι ӈј ֒. 

0χOption byte loading Ḣἄ 

1χғּו Option byte loading ∂ι ғּוᶶӈι

option byte￼   

25 ERRIE RW  

Error interrupt enableӈιẸ FLASH_SRḷḕᵸ￼

WRPERRӈ ӈιḅ‛ ӈӔ ιֱғּוѧᾸ ∂  

0χῂѧᾸғּו 

1χῶѧᾸғּו 
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Bit Name R/W 
Reset 
Value 

Function 

24 EOPIE RW  

End of operation interrupt enable 

Ẹ FLASH_SRḷḕᵸ￼ EOPӈ ӈιḅ‛ ӈӔ ι

ֱғּוѧᾸ ∂  

0χEOPѧᾸԋ  

1χEOPѧᾸӔ  

23:18 Reserved RW   

19 PGSTRT RW  

Flash main memory￼ programᾛӐ￼ᵏטӈ  

ӈᵏ҃ט Flash main memory￼ programᾛӐι ҭ

ӈιᶈ FLASH_SRḷḕᵸ￼ BSYӈ ▐ ᵅι ҭ▐

ӈ  

18 Reserved    

17 OPTSTRT RW  

Flash Ḕ Ӣᾡ￼ᵏטӈ 

ӈᵏ҃טḾ Ḕ ￼Ӣᾡ ҭ ӈιᶈ FLASH_SR

ḷḕᵸ￼ BSYӈ ▐ ᵅι ҭ▐ ӈ  

├ỴχẸḾ flash Ḕ ӢᾡῊι ҭ ἫᾯѦט

128Bytes￼ page eraseᾛӐιԜ programᾛ

ӐιԎѧѼץὐ ט ￼֒Ԅ  

16:12 Reserved    

11 SER RW  

4kByte￼ Sector eraseᾛӐ 

0χ῾ Ὅ flash￼ sector eraseᾛӐ 

1χ Ὅ flash￼ sector erasesᾛӐ 

├χ 

1ζ Sector erase јҺḾ flash information memory Ӑ

זּ  

2ζ Sector eraseḾ ḧѭWRP￼תᶟј Ӑּז  

10:3 Reserved    

2 MER RW  

Mass eraseᾛӐ 

0χ῾ Ὅ flash￼ mass eraseᾛӐ 

1χ Ὅ flash￼ mass erasesᾛӐ 

├χ 

Mass eraseјҺḾ flash information memory Ӑּז Ẹῶ

WRP ḧῊιMass eraseј Ӑּז 

1 PER RW  

Page eraseᾛӐ 

0χ῾ Ὅ flash￼ page eraseᾛӐ 

1χ Ὅ flash￼ page eraseᾛӐ 

0 PG RW  

ProgramᾛӐ 

0χ῾ Ὅ flash￼ programᾛӐ 

1χ Ὅ flash￼ programᾛӐ 

4.8.6. FLASH 选项寄存器 (FLASH_OPTR) 

Address offset: 0x20 

Reset value: 0x0000 xxxx ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ ᾣᵅ,ҡ flash information memory￼

Ḕ ᶟת ֧ Ẕ￼Ӫι֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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 
NRST_ 
MODE 

SWD_MODE 
IWDG 
_SW 

BOR_LEV[2:0] 
BOR_ 

EN 
Reserved 

 RW RW RW RW RW RW RW  

 

Bit Name R/W Function 

31χ15 Reserved - - 

14 NRST_MODE RW NRST_MODE SWD_MODE 

0 XχPCOχNRST PB6χSWD 

1 0χPCOχGPIO PB6χSWD 

1 1χPCOχSWD  PB6χGPIO 

13 SWD_MODE RW 

12 IWDG_SW RW 
0χ ҭ watchdog 

1χ ҭ watchdog 

11χ9 BOR_LEV[2:0] RW 

000χBOR і״ Ӫѭ 1.8Vιї Ӫӈ 1.7V 

001χBOR і״ Ӫѭ 2.0Vιї Ӫӈ 1.9V 

010χBOR і״ Ӫѭ 2.2Vιї Ӫӈ 2.1V 

011χBOR і״ Ӫѭ 2.4Vιї Ӫӈ 2.3V 

100χBOR і״ Ӫѭ 2.6Vιї Ӫӈ 2.5V 

101χBOR і״ Ӫѭ 2.8Vιї Ӫӈ 2.7V 

110χBOR і״ Ӫѭ 3.0Vιї Ӫӈ 2.9V 

111χBOR і״ Ӫѭ 3.2Vιї Ӫӈ 3.1V 

8 BOR_EN RW 

BOR enable 

0χBOR јӔ  

1χBOR Ӕ ιBOR_LEV Ӑּז 

7χ0 Reserved - - 

 

4.8.7. FLASH SDK 地址寄存器 (FLASH_SDKR)  

Address offset: 0x24 

Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ

ᾣᵅ,ҡ flash information memory￼ Ḕ ᶟת ֧ Ẕ￼Ӫι֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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

Res 

                

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

Res Res Res Res SDK_END[3:0] Res Res Res Res SDK_STRT[3:0] 

    RW RW RW RW     RW RW RW RW 

 

Bit Name R/W Function 

31χ12 Reserved - - 

11χ8 SDK_END[3:0] RW SDKתᶟ ​ᶊᶍι⅛ ӈḾẔ￼ STEPѭ 2Kbytes 

7χ4 Reserved - - 

3χ0 SDK_STRT[3:0] RW SDKתᶟẦḊᶊᶍι⅛ ӈḾẔ￼ STEPѭ 2Kbytes 

 

4.8.8. FLASH boot control (FLASH_BTCR)  

Address offset: 0x28 

Reset value: 32ɏb0000 0000 0000 0000 XX00 0000 0000 0XXX ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ

ᾣᵅ,ҡ flash information memory￼ option bytesתᶟ ֧ Ẕ￼Ӫι֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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

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

nBOOT
1 

BOOT0
. 

Res
. 

Res
. 

Res
. 

Res
. 

Res
. 

Res
. 

Res
. 

Res
. 

Res
. 

Res
. 

Res
. 

BOOT_SIZE 
[2:0] 

RW RW            
R
W 

R
W 

R
W 

 

Bit Name R/W Function 

31χ16 Reserved - - 

15 nBOOT1 

RW 

nBOOT1ιBOOT0 Ὅ Ɑᵏט₩Ẫ 

X0χMainFlashᵏט 

11χLoad Flashᵏט 

01χSRAMᵏט 

14 BOOT0 

13χ3 Reserved - - 

2χ0 BOOT_SIZE [2:0] RW 

Ὅ Main flash ᶟӐѭת֫ Load FlashתӔּז 

000χῂ Load Flashת 

001χ1Kbytesε0x0800 5C00~0x0800 5FFFζ 

010χ2Kbytesε0x0800 5800~0x0800 5FFFζ 

011χ3Kbytesε0x0800 5400~0x0800 5FFFζ 

1xxχ4Kbytesε0x0800 5000~0x0800 5FFFζ 

4.8.9. FLASH WRP 地址寄存器 (FLASH_WRPR) 

Address offset: 0x2C 

Reset value: 0x0000 XXXX 

ᶈіּכᶶӈεPOR/BOR/OBL_LAUNCHζ ᾣᵅ,ҡ flash information memory￼ Ḕ ᶟת ֧ Ẕ￼Ӫι

֒Ԅֹ ḷḕᵸ Ẕ￼ option bit  

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

Res 

                

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

Res Res Res Res Res Res Res Res Res Res WRP[5:0] 

          RW RW RW RW RW RW 

 

Bit Name R/W Function 

31χ6 Reserved - - 

5χ0 WRP RW 

0χsector[y] Ӡἴ 

1χsector[y]ῂӠἴ 

y=0~5 

4.8.10. FLASH 睡眠时间配置寄存器(FLASH_STCR)  

Address offset: 0x90 

Reset value: 0x0000 6400 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

SLEEP_TIME[7:0] Res Res Res Res Res Res Res SLEEP_EN 

RW RW RW RW RW RW RW RW        RW 
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Bit Name R/W 
Reset 
Value 

Function 

31χ8 Reserved    

15χ8 SLEEP_TIME RW 0x64 

FLASH Ὴ ᾭ(ᶢ҈ HSI_10MῊ ￼ ᾭᵸζ 

Ẹ Ὴ Ὅ LSIἆ LSEῊιѭ ệ῭Ҹק￼ ₩

Ẫו ιᴵ ὍӔּז ḷḕᵸ￼ו εҝὸ ᶈ LSIἆ

LSEѭ Ὴ ῊιӔּז ו ζ  

ẸӔ ו Ὴι⅛ᴁѦ Ὴ ӉּכẈᵕῼԓ Flashᶴ҈

ꜛỗ￼Ὴ Ḵẙѭχ 

tHSI_10M * SLEEP_TIME 
Note: 

tHSI_10M ѭ HSI_10M￼ᵕῼψ 

ѭ Ӡ Flashו ￼⃰ ι ḷḕᵸῳᶽ ḧӪὸ ḧѭ

0x28  

7χ1 Reserved    

0 SLEEP_EN RW 0 

FLASH ₩ẪӔ  

1χenable flash sleep  

0χdisable flash sleep 

4.8.11. FLASH TS0 寄存器 (FLASH_TS0)  

Address offset: 0x100 

Reset value: 0x0000 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res TS0 

       RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ9 Reserved    

8χ0 TS0 RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 011C 

4.8.12. FLASH TS1 寄存器 (FLASH_TS1)  

Address offset: 0x104 

Reset value: 0x0000 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res TS1 

      RW RW RW RW RW RW RW RW RW RW 
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Bit Name R/W 
Reset 
Value 

Function 

31χ10 Reserved    

9χ0 TS1 RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 011C 

4.8.13. FLASH TS2P 寄存器 (FLASH_TS2P)  

Address offset: 0x108 

Reset value: 0x0000 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res TS2P 

       RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ9 Reserved    

8χ0 TS2P RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 0120 

4.8.14. FLASH TPS3 寄存器 (FLASH_TPS3)  

Address offset: 0x10C 

Reset value: 0x0000 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res TPS3 

    RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ12 Reserved    

11χ0 TPS3 RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 0120 

4.8.15. FLASH TS3 寄存器 (FLASH_TS3)  

Address offset: 0x110 
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Reset value: 0x0000 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res 
 

TS3 

       RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ9 Reserved    

8χ0 TS3 RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 011C 

 

4.8.16. FLASH 页擦写（PAGE ERASE）TPE register (FLASH_PERTPE)  

Address offset: 0x114 

Reset value: 0x0001 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res PERTPE 

              RW RW 

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

PERTPE 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ18 Reserved    

17χ0 PERTPE RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 0124 

4.8.17. FLASH SECTOR/MASS ERASE TPE 寄存器 (FLASH_SMERTPE)  

Address offset: 0x118 

Reset value: 0x0001 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res SMERTPE 

              RW RW 

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

SMERTPE 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ18 Reserved    
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Bit Name R/W 
Reset 
Value 

Function 

17χ0 SMERTPE RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 0128 

4.8.18. FLASH PROGRAM TPE register (FLASH_PRGTPE)  

Address offset: 0x11C 

Reset value: 0x0000 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

PRGTPE 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ16 Reserved    

15χ0 PRGTPE RW 0x XXXX 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 012C 

4.8.19. FLASH PRE-PROGRAM TPE 寄存器 (FLASH_PRETPE)  

Address offset: 0x120 

Reset value: 0x0000 xxxx 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res PRETPE[13:0] 

  RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ14 Reserved    

13χ0 PRETPE RW 0x12C0 

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒Ԅ

ḾẔḷḕᵸιҨḫאḾẔ HSI ꞌἍ ￼ᾝ֒Ὴ ￼

 

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 012C 

4.8.20. FLASH 寄存器映像 
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s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

 

T
S

2
P

[8
:0

] 

Re-
set 
valu

e 

                                              X  X X X X X X X X 

0
x
1
0
C 

FLA
SH_
TPS

3 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

 

F
L

A
S

H
_
T

P
S

3
[1

1
:0

] 

Re-
set 
valu

e 

                                        X  X X X X X X X X X X X 

0
x
1
1
0 

FLA
SH_
TS3 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

 

T
S

3
[8

:

0
] 

Re-
set 
valu

e 

                                              X  X X X X X X X X 

0
x
1
1
4 

FLA
SH_
PER
TPE 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

  

P
E

R
T

P
E

 

[1
7

:0
] 

Re-
set 

                            X  X X X X X X X X X X X X X X X X X 
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O
ff
s
e
t 

Reg
ister 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
 

valu
e 

0
x
1
1
8 

FLA
SH_
SM
ERT
PE 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

 

S
M

E
R

T
P

E
[1

7
:0

] 

Re-
set 
valu

e 

                            X  X X X X X X X X X X X X X X X X X 

0
x
1
1
C 

FLA
SH_
PR

GTP
E 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

PRGTPE[15:0] 

Re-
set 
valu

e 

                                X X X X X X X X X X X X X X X X 

0
x
1
2
0 

FLA
SH_
PRE
TPE 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

PRETPE[13:0] 

Re-
set 
valu

e 

                                    X X X X X X X X X X X X X X 
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5.  电源控制  

5.1. 电源 

5.1.1. 电源框图 

ᶃ 5-1 ּכ◊⁭ᶃ 

 ⁭ᶃ◊כּ 5-1 

编号 电源 电源值 描述 

1 VCC 1.7v~5.5v ּכ◊ ѭ Ɑώӗּכ◊ιԎӗּכ₩ᶒѭχ ֫₩Ὁּכ  

2 VCCA 1.7v~5.5v 
ᶽ ֫₩Ὁ₩ᶒӗּכι‎ ҈ VCC PADεѼᴵ ᴅ꜠ּכ◊

PADζ  

3 VCCIO 1.7v~5.5v IOӗּכι‎ ҈ VCC PAD 

5.2. 电压调节器 

Ɑ ѣѦּכᴙ ᵸχ 

Â MRεMain regulatorζᶈ Ɑ⃰Ẃ ꜛỗῊӠὙṪӐ   

Â LPRεlow power regulatorζᶈ stop₩Ẫїιώӗ῭Ӊו ￼ Ὅ  

 

ᶈ Ɑ ₩ẪιMRӠὙṪӐι ֧ 1.2vּכᴙιLPRԋ  

IWDG

RCC_AconPWR_Acon

LSE

ADC COMP

IO_CTRL

VCC

VCCA

IO Ring

CPU Core/Digital Peripherals

VCC domain

VCCIO domain

VCCA domain

FLASH

VR

LPTIMER

HSI

VCCIO

LSI

HSI_10M

SRAM
PWR_CR1[18]

VDDP

VDDA

BG

POR
PDR

BOR

PMU

VDD domain

VDD

VDD1

VDDA
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ᶈ stop₩Ẫιᴵּי ҭ֘ḧҡ MRἆ LPRӗּכ  

5.3. 动态电压值管理 

  ḧѲѣ ᴙכּ ᶀχ 

Â Range 1：高性能范围 

MR￼ ֧ѭԐᶚӪ 1.2Vι Ὴ ꞌᴵҨ ᶈῳồ￼ 24 MHzї  

Â Range 2：低功耗范围 

ᴱῶẸ Ɑᶴ҈ stop₩ẪῊιἑӹ ḧ Ԅ ᶀιћ ᶀᴱ Ḿ LPR Ӑּז  

5.4. 电源监控 

5.4.1. 上电复位 (POR)/下电复位 (PDR)/欠压复位 (BOR) 

Ɑԓ POR/PDR₩ᶒιѭ Ɑώӗіּכᵙїּכᶶӈ ₩ᶒᶈᴿ ₩Ẫѳї ӠὙṪӐ  

҃ POR/PDRᶹι ḫ҃א BORεbrown out resetζ BORҝᴵҨ Ḕ ι Ӕ ᵙԋ ᾛ

Ӑ  

Ẹ BOR ἔẦῊιBOR￼ ӪᴵҨ Ḕ Ὅιћі״ᵙї ₅╜♇ ᴵҨ ᴅ꜠  

VCC

VPDR

VPOR

VBORF1

VBORR1

VBORF2

VBORR2

VBORF3
VBORR3

VBORF4
VBORR4

Reset with BOR off

Reset with BOR on
(VBOR8 VBOR1)

POR/BOR rising thresholds

PDR/BOR falling thresholds

t

tRSTTEMPO

tRSTTEMPO

VBORF5
VBORR5

VBORF6
VBORR6

VBORF7
VBORR7

VBORF8
VBORR8

 

ᶃ 5-2 POR/PDR/BOR Ӫ 
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6.  低功耗控制  

ꜛỗїι Ɑᶈ ἆ ᶶӈѳᵅι◊כּ Ԅ⃰Ẃ ₩Ẫ Ẹ CPUј Ὑ ṪӐῊι Ɑᴵ

ԄӉו ₩ẪιӕḅιẸ ểᶹ ҆ҭῊ ҭᴵҨᶈו ᵨ Ὴ ᵨ ◊ѳ ἱѧ Ὅ  

6.1. 低功耗模式 

6.1.1. 低功耗模式介绍 

Ɑᶈ⃰Ẃ￼ ₩Ẫѳᶹιῶ 3ѦӉו ₩Ẫχ 

Â Sleep modeχCPU Ὴ ԋ εNVICιSysTick ṪӐζιᶹ ᴵҨ ѭӠὙṪӐ εấ ᴱӔ

ọ ṪӐ￼₩ᶒιᶈ₩ᶒṪӐ ​ᵅԋ ₩ᶒζ  

Â Stop modeχ ₩Ẫї SRAMᵙḷḕᵸ￼ԓḳӠὙι HSIᵙ HSEԋ  

ᶈ stop₩ẪιLSIᵙ LSEᴵҨӠὙṪӐιLPTIMER ᴵҨӠὙṪӐ ԏӌ ₩Ẫїᴿ₩ᶒ￼ṪӐừ֙ι

ᴠⱢї  

ᶈ stop₩ẪїιḾẔ￼ VRꜛỗᴵּי ҭίֺι ἄ MRἆ LPRӗּכ Ẹ LPRӗּכῊι Ɑו ᶽᶽ

ӉιӇᵨ Ὴ ψẸӠὙ MRӗּכ￼ừ֙ι Ɑו ᶽιӇԏᶵ֡Ѧᵕῼ￼ồ ᵨ ד  

℅ᶹι⃰Ẃ ₩ẪїᴵҨ ї Ά│ Ӊו χ 

Â Ӊ Ὴ ꞌ 

Â Ḿ҈јӔּז￼ᶹ ιԋὲᶹ Ὴ ε Ὴ ᵙ₩ᶒῊ ζ 

 

 6-1 Ӊו ₩ẪẦԋ 

模式 进入 唤醒源 唤醒时钟 对时钟的影响 
Voltage regulator 

MR LPR 

Sleep 
(sleep-now or 
sleep-on-exit) 

WFI or Return 
from ISR 

үӍѧᾸ љ Ԅ

₩Ẫѳ

ׁ ‾ 

CPUῊ ӯ₿ιḾԎҤῊ

ᵙῊ ◊≡ẽᵠ  
Ầε1ζ ԋ 

WFE ᵨ ҆ҭ 

Stop 

SLEEPDEEP bit 
1. WFI or 
2. Return from 

ISR or 
3. WFE 

Note: Ὴ ј

Ὅ LSIἆ LSE 

үӍ ѭ

ᵨ ￼

EXTI Line

εEXTIḷḕ

ᵸ ζ

IWDG

NRST 

HSISYS 

HSIӠὙ

Ԅ stop

ׁ￼ ꞌ

ιј

֫  

HSIԋ ψ 

LSIᵙ LSEᴵ ὍẦἆ ԋψ 

LPTIMER IWDGχּי ҭ

ῗᵋṪӐψ 

Ӊו ᵨ ᵙ ֫ RCC ₩

ᶒӠὙṪӐψ 

Ԏӎ₩ᶒ￼Ὴ ԋ  

Ầ 
ᴙכּ֧

1.0 V  

├ 1χ ҭ VR￼ꜛỗѭ MR₩Ẫιἑ Ԅ sleep₩Ẫ  

6.1.2. 各工作模式下的功能 

 6-2 ᴿṪӐ₩Ẫї￼ו ε1ζ 

ᶹ   Sleep 
Stop 

VR@LPR or VR@MR ᵨ  ד

CPU Y - - - 

Flash memory Y Y -（2） - 

SRAM Y O（3） -（4） - 

Brown-out reset (BOR) Y Y O O 

PVD O O O O 



PY32F002B Ύ  

52/308 

ᶹ   Sleep 
Stop 

VR@LPR or VR@MR ᵨ  ד

HSI O O - - 

HSE O O - - 

LSI O O O - 

LSE O O O - 

LSE Clock Security System 
(CSS) 

O O O O 

USART1 O O - - 

USART2 O O - - 

I2C O O - - 

SPI1 O O - - 

ADC O O - - 

COMP1/COMP2 O O O O 

Temperature sensor O O - - 

Timers(TIM1/TIM14) O O - - 

LPTIM O O O O 

IWDG O O O O 

SysTick timer O O - - 

CRC O O - - 

GPIOs O O O O 

├1. Y = Yes (Ӕ )ψO = Optional ( ԋ ιᴵҨ ҭӔ )ψ- = Not available 

├2. Flash јїּכιӇῂῊ ώӗι ԄῳӉו ꜛỗ  

├3. SRAM￼Ὴ ᴵҨ Ầἆ ԋ  

├4. SRAMјїּכιӇῂῊ ώӗι ԄῳӉו ꜛỗ   

├5. Ԅ stop₩Ẫѳׁιḅ‛Ӕ ҃ LSE CSSιֱẸ LSE CSS֧א ῊιҺᵨ ιẊ Ԅ NMIѧ

Ᾰ  

6.2. Sleep mode 

6.2.1. 进入 sleep mode 

Ἒ WFI(wait for interrupt)ἆ WFE(wait for event)Ὕҧι Ԅ ₩Ẫ ᴨ֘҈ Cortex M0+￼

ίֺḷḕᵸ￼ SLEEPONEXITӈιῶѣ ᴵ ￼ Ԅ ₩Ẫ￼ ֺ  

Â Sleep-now:ḅ‛ SLEEPONEXITӈῗ 0ιֱἚ WFIἆ WFEᵅι ᴏ Ԅ ₩Ẫ  

Â Sleep-on-exit:ḅ‛ SLEEPONEXITӈῗ 1ιֱẸ ֧ӉҸӾ ѧᾸ ISRῊι Ԅ ₩Ẫ  

ᶈ ₩ẪιἍῶ￼ IOẬ љ ₩ẪӠὙ ᵃ￼ꜛỗ  

6.2.2. 退出 sleep mode 

ḅ‛ּזWFI Ԅ ₩Ẫι NVIC ệ￼үӍᶹ ѧᾸᴵҨἫ Ɑҡ ₩Ẫᵨ  

ḅ‛ּזWFE Ԅ ₩ẪιẸ Ѧ҆ҭᴧּוῊι Ɑ ֧ ₩Ẫ ᵨ ҆ҭᴵҨ ҨїΆẪғּוχ 

Â ᶈᶹ ίֺḷḕᵸӔ ѧᾸι јῗᶈṧ᷿ᵇ ѧᾸίֺᵸεNVICζιẊӔ Cortex M0+￼SEVON-

PENDӈ Ẹ ⱭҡWFEᵨ ᵅ Ἒ Ὴιᶹ ѧᾸ pendingӈᵙᶹ NVIC IRQ pendingӈ

εᶈ NVIC￼ѧᾸ▐ pendingḷḕᵸζọ ▐  

Â ἆ ι ᶹ ἆ ԓ EXTI lineѭ҆ҭ₩Ẫ Ẹ CPUҡWFEᵨ ᵅ Ἒ Ὴιјọ▐ ᶹ ѧ

Ᾰ pendingӈιἆ ḾẔֹ҆ҭ Line￼ NVIC IRQ pendingӈ≡ῶ ӈ  

₩Ẫԏῶῳ ￼ᵨ Ὴ ιẊћ≡ῶᶈѧᾸ Ԅᵙ ֧╡ Ὴ  

 6-3 Sleep-now 

Sleep-now  描述 

ԄΆẪ WFIἆ WFEιẊћχ 
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- SLEEPDEEP = 0 Ẋћ 

- SLEEPONEXIT = 0 

֧ΆẪ 
ḅ‛ WFI Ԅ￼ ₩Ẫιֱ ֧ΆẪῗχѧᾸ  

ḅ‛ WFE Ԅ￼ ₩Ẫιֱ ֧ΆẪῗχᵨ ҆ҭ  

ᵨ ả  ῂ 

 

 6-4 Sleep-on-exit 

Sleep-on-exit 描述 

ԄΆẪ 

WFIιẊћχ 

- SLEEPDEEP = 0 Ẋћ 

- SLEEPONEXIT = 1 

֧ΆẪ ѧᾸ 

ᵨ ả  ῂ 

6.3. Stop mode 

Stop₩Ẫῗᶢ҈ Cortex-M0+￼▄ẙ ҨᴣḾᶹ Ὴ ￼ ίιVRᴵҨ ἄ MRἆ LPRӗּכ

ᶈ ₩ẪїιHSIᵙ HSE ԋ ιSRAMᵙḷḕᵸԓḳᶴ҈ӠὙꜛỗιLSI LSE LPTIMER IWDGᴵּי

ҭ ῗᵋṪӐιӉו ᵨ ᵙ ֫ RCC ӠὙṪӐιԎӎ VCOREᶟ￼ᾭḔ₩ᶒ￼Ὴ Ԅ ԋ   

ᶈ stop₩ẪїιἍῶ￼ IO Ậ ӠὙ ⃰Ẃ ₩Ẫ ᵃ￼ꜛỗ  

6.3.1. 进入 stop mode 

ѭ҃ ℓ Ӊ stop₩Ẫ￼ו ι PWR_CR.LPR=1ῊιVRᴵҨ Ԅ LPRӗּכ  

ḅ‛⃰ᶈ flash￼ᾝ֒ᾛӐιֱ stop₩Ẫ￼ ԄҺ ả ι ֹḕӴᵸ ​εּי ҭ

FLASH_SRḷḕᵸ￼ BSYӈֶᾸẸׁῗᵋṰḢἄᾝ ֒ᾛӐζ  

ḅ‛ APBỞ і￼ᾛӐ⃰ᶈ ιֱ stop₩Ẫ￼ ԄѼҺ ả ι ֹ APB ​εּי ҭίֺζ  

6.3.2. 退出 stop mode 

Ẹ ѧᾸἆ ᵨ ҆ҭ ֧ stop₩ẪῊιHSI ὍӐѭ Ὴ  

ᶈ stop₩Ẫιḅ‛ VRᶴ҈ LPRꜛỗιֱҡ stop₩Ẫᵨ ῶ ᶹ￼ ḧả  

ᶈ stop₩Ẫιḅ‛ VRᶴ҈ MRꜛỗιּכ╙╦ ҺᶽιӇᵨ Ὴ Һ ֟Ṉ  

 6-5 stop mode 

Stop mode 描述 

ԄΆẪ 

WFI(wait for interrupt) ἆ WFEεwait for eventζιẊћχ 

- ḧχ 

1̃ PWR_CR￼ LPRӈι Ὅ VRṪӐᶈ MRἆ LPRї 

2̃ PWR_CR￼ MRRDY_TIMEᵙ FLS_SLPTIME MRᵙ FLASH￼ᵨ Ὴ  

- ӈ Cortex M0+￼ SLEEPDEEPӈ 

Note： 

ѭ҃ Ԅ stop₩ẪιἍῶ EXTI line￼ pendingӈεEXTI_PRḷḕᵸζ Ἅῶᶹ ￼ѧᾸ

pendingӈιọ ᶶӈ ᵋֱι Ԅ stop₩Ẫ￼╙ Ṅ ổּצὲι ẑ Ἒ  

ḅ‛Ẕּז ᶈ Ԅ stop₩Ẫׁԋ HSEι Ὴ ◊ọ Ӿ֬Ὥֹ HSIιⱡᵅ▐

HSEONӈ  

ѭӔ Ɑו ᴪקṓᴵ ᶎ ι ҭ Ỉ ℓԋ ￼ᴝֱχ ℓԋ ᴿѦ₩ᶒ￼Ὴ ι

Ὅ HSIӐѭ Ὴ ιԋ HSE  
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Stop mode 描述 

ѭ ᵨ Ὴ ιᶈ Ԅ stop₩Ẫׁι Ὴ Ẕ ѭ Ὅ HSI Ὴ ι

RCC_CFGRḷḕᵸ￼ HPRE ѭ 0ιᵋֱᶈᵨ ᵅ ҭ֬ὭῊ Һ╦ ᶹ￼Ὴ  

֧ΆẪ 

ḅ‛ӔּזWFI Ԅ stop₩Ẫχ 

- үӍ ἄѧᾸ₩Ẫ￼ EXTI lineε Ẕ￼ EXTIѧᾸᵇ ọ ᶈ NVICѧӔ ζ 

ḅ‛ӔּזWFE Ԅ stop₩Ẫχ 

- үӍ ἄ҆ҭ₩Ẫ￼ EXTI line 

- CPU SEVONPENDӈ ӈừ֙ї￼ѧᾸ pendingӈ 

ᵨ ả  

LPR ֹ MRᵨ Ὴ +  

HSI ᵨ Ὴ  +  

flashᵨ Ὴ  

6.4. 降低系统时钟频率 

ᶈ⃰Ẃ ₩Ẫїι Ὴ ￼ ꞌεSYSCLK, HCLK, PCLKζᴵҨ ֫ ḷḕᵸ ֫ ᴞ Ӊ

Ҏ ֫ ᵸѼᴵҨ ‎ᶈזּ Ԅ ₩Ẫׁι Ӊᶹ ￼ ꞌ  

Ẹ ᶈ Ӊ ꞌε32.768kHzζιѭ ệ῭ṇ￼ו ι ҭᴵҨ ḧ ᴙᵸεMRζ￼ ט ד

ӈεPWR_CR1ḷḕᵸ￼ BIAS_CR[3:0]ζιӔ MR ו￼ ᶽᶽ Ӊ Ӈ ├ỴẔ Ӿ Ӊ Ὴ ꞌι

ᵅ ᾯ MR￼ ט ד ᴦѳιẸ ֧ Ӊ ꞌ Ԅ῭ ꞌῊιẔ Ӿ ᶽ MR￼ ט ιԜᾡᴪד

Ὴ ꞌ  

6.5. 外设时钟门控 

ᶈ⃰Ẃ ₩ẪιᴵҨᶈүӍῊ ӯ₿ᴅѦᶹ ᵙḕӴᵸ￼ AHBῊ εHCLKζᵙ APBῊ εPCLKζι

Ҩ Ӊו  

ѭ҃ ℓ Ӊᶈ ₩Ẫ￼ו ιᶹ ￼Ὴ ᴵҨᶈἚ WFIἆ WFEὝҧѳׁ ӯὲ  

6.6. 电源管理寄存器 

ᶹ ￼ḷḕᵸᴵҨ half-wordἆ word  

6.6.1. 电源控制寄存器 1 (PWR_CR1) 

Address offset: 0x00 

Reset value: 0x0007 0000(reset by POR) 

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res 

HSIO
N 
_CTR
L 

Re
s 

SRAM_RE
T 

Re
s 

            RW  RW 
R
W 

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

LPR 
FLS_SLP
TIME[1:0] 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

BIAS_CR_S
EL 

BIAS_CR[3:0] 

RW RW        RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31:20 Reserved - - Reserved 

19 HSION_CTRL RW 0 ҡ Stop₩Ẫᵨ ῊιHSIἔẦῊ ίֺ  
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Bit Name R/W 
Reset 
Value 

Function 

0χ ể MR ḧᵅιӔ HSIψ 

1χљ VRᵃῊἔẦιᴏᵨ Ὴ Ӕ־ HSI  

18 Reserved - - Reserved 

17 SRAM_RETV RW 1ɏb1 

Stop₩Ẫї SRAM retentionּכᴙίֺ 

1χSRAMּכᴙ ᾭḔ LDO ֧ ψ 

0χSRAMּכᴙѭӉּכᴙψ 

15:14 LPR  0 

Low power regulator 

VR_LPR_CR=2’b00, MR mode (default set) 

VR_LPR_CR=2’b01, Low Power Run mode 

ԎҤιReseved 

13:12 FLS_SLPTIME RW 2’b00 

Stop₩Ẫᵨ Ὴẑѧιᶈ HSI ḧᵅιᶈ FLASHᾛӐׁ

ểῊ  

2’b00: 5us 
2’b01: 2us 
2’b10: 3us 
2’b11: 0us 

├χẸ ḷḕᵸ ѭ 2’b11Ὴι ῎ᵨ ᵅῗҡ SRAMἚ

ẑι FLASH Ẋћ ẑӠ ᶈᵨ Ἒ ẑᵅјҺᶈ

3usԓ FLASH  

11:5 Reserved - - Reserved 

4 BIAS_CR_SEL RW 0 

҈זּ Ὅ MRӭ ‎╙כּ BIAS_CRḷḕᵸ￼ ι ῗ‎

information memory￼ Factory config. bytesז￼ת  

0χ Ὅ‎ Factory config. bytesז￼ת  

1χ Ὅ‎ BIAS_CRḷḕᵸ 

3:0 BIAS_CR RW 4’b0000 
MRӭ ╙כּ  

4’b0000: 
….. 

6.6.2. PWR 寄存器映像 

O
ff
s
e
t 

Re
gis
ter 

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
 

0
x
0
0 

P
W
R_
CR
1 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

H
S

IO
N

_
C

T
R

L
 

S
R

A
M

_
R

E
T

V
[

2
:0

] 

R
e
s
. 

L
P

R
 

F
L

S
_

S
L

P
-

T
IM

E
[1

:0
] 

M
R

R
D

_
T

IM
E

[

1
:0

] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

B
IA

S
_

C
R

_
S

E
L
 

B
IA

S
_

C
R

[3
:0

] 

Re
set 
val
ue 

                       0 1 1 1   0 0 0 0 0         0 0 0 0 0 
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7.  复位  

Ɑԓ ѣ ᶶӈιָ֫ῗχּכ◊ᶶӈᵙ ᶶӈ  

7.1. 复位源 

7.1.1. 电源复位 

ᶶӈἫἍῶḷḕᵸ◊כּ ᶶӈὲιᶈҨї֡ ừ֙їғּוχ 

Â іїּכᶶӈεPOR/PDRζ 

Â ᴙᶶӈεBORζ 

7.1.2. 系统复位 

ᶶӈἫᶽ ֫ḷḕᵸ ἄᶶӈӪι Ҏ⸗℮ḷḕᵸιḅᶶӈ‰ ӈḷḕᵸιјҺ ᶶӈ  

ẸғּוҨї҆ҭῊιғּו ᶶӈχ 

Â NRST ￼ᶶӈ 

Â ꜠ ꜟᶶӈ(IWDG) 

Â SYSRESETREQ ҭᶶӈ 

Â Ὰז Ḕ ᶶӈεOBLζ 

Â ּכ◊ᶶӈεPOR/PDR BORζ 

₅‬ RCC_CSRḷḕᵸ￼ᶶӈ‰ ӈιᴵҨ ָᶶӈ◊  

7.1.3. NRST 管脚 (external reset) 

option byte(NRST_MODEӈ)￼ ιNRST ᴵҨ ἄї ₩Ẫεԏӌ ᴠ Ḕ ὼ

ζχ 

Â ᶶӈ Ԅ 

ᶈ ₩Ẫїιᶈ NRST іүӍῶᾦ￼ᶶӈӡᴺ ҽ ֹԓ ιӇῗ Ɑԓ ғּו￼ᶶӈᶈ NRST 

іј ֧  

ᶈ ₩ẪїιGPIO￼ PC0ו ῂᾦ  

Ḿ NRST ῶ◒ↄֽᶴתι Ӡ NRSTῳṇ ◑ 20usḴẙιṈ҈ Ḵẙ￼ӡᴺṄ ◒  

Â GPIO 

ᶈ ₩Ẫїι ᴵҨּזӐ‰֝￼ GPIOιᴏ PC0 і￼ᶶӈו ῂᾦ ⱭᶶӈᴱҺּי Ɑԓ

ғּוιẊћј ҽ ֹ і  
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NRST

RPU

VCC

Sysrstn
WWDG rstn
IWDG rstn
Software rstn
POR/PDR rstn
BOR rstn
OBL rstn

NRST

20us filter

HSI_10M

Filter

&

 

ᶃ 7-1 ᶶӈּכ  ᶃק

7.1.4. 看门狗复位 

ᴠ ꜠ ꜟ  

7.1.5. 软件复位 

ӈ ARM M0+￼ѧᾸᵙᶶӈίֺḷḕᵸ￼ SYSRESETREQӈιᴵḫא ҭᶶӈ  

7.1.6. 重载选项字节复位 

ҭ FLASH_CR.OBL_LAUNCH=1,ғּו Ḕ ᶶӈ, ҡ ᵏט Ḕ Ԝ₭ז  
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8.  时钟  

8.1. 时钟源 

8.1.1. 外部高速时钟 HSE 

Â ᶹ Ὴ יּ PA6 Ԅψ 

Â Ẹᶹ Ὴ ӡᴺӔ ῊιPA6 Ӕט IO￼ ԄӔ ψћ PA6 ₿Ӑѭ GPIOӔּז  

8.1.2. 外部低速时钟 LSE 

ᶹ Ӊ Ὴ εLSEζ‎ ѣѦ‎◊χ 

Â ᶹὶῢ ι ᵀԓ כּ ιғּו 32.768kHz￼Ὴ ӡᴺ 

Â ὶҡᶹ Ԅ Ὴ ◊ 

RCC_BDCRḷḕᵸ￼ LSERDY‰ỐӈῘ ҃ LSEῗᵋ ḧ LSEᴵҨ LSEONӈ Ầἆ ԋ

ט ᴵҨד LSEDRV[1:0] ιҨᶈ ₈ớᵙ ￼ᵏטῊ ệἱ  

外部时钟源（LSE bypass） 

₩Ẫїιώӗ ҃ᶹ Ὴ ◊ ҭ RCC_CR￼ LSEBYPᵙ LSEONӈ Ὅ ₩Ẫ  

8.1.3. 内部高速时钟 HSI 

ԓ Ὴ ιӐѭ Ɑ Ὴ ῳ ￼‎◊ HSIῊ ◊￼ѧỌ ꞌ ἄ 24 MHz  

8.1.4. 内部低速时钟 LSI 

ԓ Ӊ Ὴ ιӐѭ IWDGᵙ LPTIM￼Ὴ ιҨᴣӐѭ ⱭӉ Ὴ￼ Ὴ Ὴ ѧỌ ꞌ

ᶈ 32.768 KHz  

8.2. 时钟树 
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ᶃ 8-1 Ὴ ‗ᶃ 

8.3. 时钟安全系统 (CSS) 

Ὴ Ḡԅ ᴵҨ ҭ☼╗ ᶈ ừ֙їιLSE￼ᵏטả ᵅιῊ ו╜₅ ἔẦ Ẹ Ѧ LSE

ԋ ᵅιῊ ו╜₅ ԋ  

ḅ‛ᶈ LSEіᴧאῊ ιLSEҺ ԋט ιῊ ҆ҭ TIM1ε ḧῊᵸζᵙ TIM14

ε ￼ḧῊᵸζזּ Ԅ ιẊғּוѧᾸ ҭ εClock Security System Interrupt CSSIζι ӹ

MCU ᾛӐ CSSI ὶֹ Cortex-M0+￼ NMIεNon-maskable interruptζexceptionᵇ  

Note: ῆ CSS Ӕ ιẊћḅ‛ LSEῊ ιṏҺғּו CSSѧᾸιẊ וғּט Ѧ NMI NMIṄ

јᾸἚ ι ֹ CSSѧᾸὛ ӈ ▐ ᵼ℅ιᶈ NMI￼ᶴת ẑѧọ Ὴ ѧᾸḷḕᵸ

εRCC_CICRζ ￼ CSSCӈ‎▐ CSSѧᾸ  

ḅ‛ LSE ὶἆ ὶ￼ּזӐ Ὴ ιῊ ṄṀ Ὴ Ὥֹ֬ט LSIιᵃῊԋ LSE  

8.4. 输出时钟能力 

ѭ҃Άӝ― Ẕּזι BOMἄ ιҨᴣ ￼ ∂ι ⱭώӗῊ ו֧ ᴏἫї ￼ MCO

ӡᴺεẊ֫ ζ GPIO￼ᶶּוז ḫאῊ ו֧  

LSI 

HSE

/1...128

LSE
32.768kHz

Clock
detector

LSI

LSE

HSE

LSI RC
32kHz

SYSCLK

HSI

LSE

MCO

to IWDG

SYSCLK 

to PWR

AHB
PRESC

/1ι2...512

FCLK Cortex free-running clock

To AHB bus, core, memory 

To Cortex system timer

APB
PRESC

/1,2,4,8,16

PCLK To APB periphrals

If ̂ APB

PRESC=1̃ x1 else x2

to TIM1/14

TIM_PCLK

to ADC

OSC32_OUT

OSC32_IN

PA6

HSI̔ High-speed internal clock

LSI̔ Low-speed internal clock

HSE̔ High-speed external clock

LSE̔ Low-speed external clock

PCLK

LSE

LSI

to LPTIM

RTCSEL

HSISYS

HSI RC
48MHz

LSCO
LSI

LSE

LSE 

HSIDIV
PCLK

HSI

LSC

to COMP
PCLK

LSC

/1,2,4,8,16,32,64
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 8-1 ֧Ὴ Ὅ 

时钟源 MCO 可输出的时钟源 

HSI ʮ 

SYSCLK ʮ 

HSE ʮ 

LSE ʮ 

LSI ʮ 

注意：ẸḾ MCOῊ ◊ ֬ὭιҨᴣ Ὅ GPIO AFו ѭ MCO￼ Ḋ ⅎιMCOᴵ Һғּוↄֽι

Ầ ⅎῊ  

8.5. TIM14 内部和外部时钟校准 

ẙ□҈יּ ᴙכּ Ṫ ᴣּוғ ᵼ ιṀ ԓ Ὴ ◊εḅ HSI LSI ζ￼ ꞌ֧א א ᵼ℅ι

⁞Ὧ ᶹ ṪӐעᶫ￼ᴪק ᴨ Ҏọ ￼ἐⅎ‎Ḿ ꞌ￼ ›֝  

ḾῊ ᶴת￼ᶢ ộ ῗχᶈ ᶹ Ὴιקᴪוᶫᴧּע ỗḫῊẙט Ɑ￼ԓ Ὴ ι₅╜ᴧ

א ⱡᵅι ҭỉ ԓ Ὴ ›֝ᴠᾭιҡ ḫטאỗ›֝￼ ￼  

8.5.1. HSI 校准 

HSIῊ ›֝֫ѭѣѦ ֫χῊ ₅╜ᵙῊ ›֝  

时钟测量 

ᶢ ᴝתῗᶢ҈ Ḿ￼╜ εӕḅ HSI/LSE￼⅝ꞌζι ẙљѣѦῊ ◊ѳ⅝ Ḹ ԋ ⅝ꞌ ᶽι╜ ᾦ

‛ Ḅ  

Өי LSE ӡᴺ ⌐ѳ ￼ HSI Ὴ ᾭᾭ ιᴏᴵḾԓ Ὴ ᵕῼ ╜ זַּ LSE ￼ ẙ

εppm ζιּזἋ Ҩᵃ ֫ ꞌ╜ḧῊ ꞌιẊᴵ ḾῊ ◊ ỉ ‎ ӳљּוғ Ṫ □ẙᴣּכᴙ

ԋ￼ ꞌӭṮ  

HSI ᵸᶎ ῶ Ḿ℅ ￼￼њּז›֝ӈιћᾟὙּזἋ ḅ‛ LSE јᴵּזιѭ҃ṓᴵ ֹῳ

￼›֝ιᴵ Ὅ HSE/32 TIM14￼ 1 ԄὪ ӡᴺιḾ HSI￼ ꞌ ẙ  

 

ᶃ 8-2 ꞌ╜ љ TIM14Ὢ ₩Ẫ 

 

Timer 14 ￼ ԄὪ ᴵҨῗ GPIO ἆ Ɑԓ￼Ὴ Ḿ҈ ҎῊ ￼ Ὅιῗ TIM14_OR ￼

TI1_RMP[1:0]ḷḕᵸḫא￼ ᵺ ὍḅїἍ χ 

ü TIM14 1 ὶֹ GPIO 

ü TIM14 1 ὶֹ HSE/32 Ὴ  

ü TIM14 1 ὶֹ MCOεMicrocontroller clock outputζ 
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时钟分频 

ῆ₅╜ֹ HSI Ὴ ầẂι ѧᾸι ҭᶴת ҭ ỉ ԓ Ὴ ›֝ᴠᾭιҡ ḫטאỗ›

֝￼ ￼  

MCO multiplexer ὶ LSEֹ TIM14 1￼ ԄὪ ιԎѮ ￼ῗ ֝￼╜ HSIε ừ֙

їιHSIẔ ѭ Ὴ ◊ζ Ḿᶈ ѣѦ LSEӡᴺ￼ᴪק⌐ῼ ￼ HSIῊ Ѧᾭ￼ ᾭι ‾￼ ֺώ

ӗ҃Ḿԓ Ὴ ᵕῼ￼ẙ  

ѼῗӼַּ֫҃זᶹὶῢ Ὴ￼ LSE ẙεppmζιἑᴵ Ҩ ᵃ￼֫ ꞌ֘ḧԓ Ὴ ꞌιⱡᵅḾῊ

◊ ›֝ιҨ ӳּ҈יṪ □ẙ ᴙכּ ԋ￼ ꞌ  

HSIѼᵼ℅ ῶњ Ἃᴵזּ￼ ￼›֝ḷḕᵸӈ  

ḫא ֺ￼ᶢ ᴝתṏῗ Ḿ￼ẙ ε⅝ḅιHSI/LSE ￼⅝ꞌζχ֝ ẙᵼ ҺљѣѦῊ ◊ ꞌ￼⅝ꞌ

Ḹ֬ ԋ ⅝ꞌ ιẙ ᾦ‛ Ḅ  

8.5.2. LSI 校准 

љ HSI ‾ιLSI ￼Ὴ ꞌѼҺᴩֹּכᴙ □ẙ Ṫ ᴣּוғ￼ẽᵠ ғּו LSI ￼›֝ љԎזּ

ꞌ Ṯ ᶽ￼ HSEἆ HSI‎ ›֝ι›֝Ά│љ HSI ӆ  

LSI￼›֝ῗ ὶ LSI￼ ֧ᵙ TIM14￼ ԄὪ ḧѲ HSEӐѭ Ὴ ◊ιᶈ ѣѦ LSI￼ HSE

￼Ὴ Ѧᾭιώӗ҃ LSIᵕῼ￼ẙ  

ᴝתіιҠⱡῗ Ḿ ꞌ￼ԋ ιᴏ HSE/LSI￼ ꞌ⅝χ›֝ ẙљ Ḹ֬ ԋι⅝ꞌӪ ᶽιẙ ￼ᾦ

‛ Ḅ  

8.6. 复位/时钟寄存器 

₩ᶒ￼ḷḕᵸᴵҨּז word(32bit) half-wordε16bitζᵙ byteε8bitζ  

8.6.1. 时钟控制寄存器（RCC_CR） 

Address offset:0x00 

Reset value:0x0000 0100 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res 
HSE 
ON 

Res Res 

             RW   

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

Res Res HSIDIV[2:0] 
HSI 
RDY 

Res HSION Res Res Res Res Res Res Res Res 

  RW R RW RW         

 

Bit Name R/W Reset Value Function 

31:19 Reserved - - Reserved 

18 HSEEN RW 0 ᶹ Ὴ Ӕ  

17:14 Reserved - - Reserved 

13:11 HSIDIV[2:0] RW 0 

HSIῊ ֫ ᾭ  

ҭίֺ Ҏӈ ḧ HSI￼֫ ᾭιғּו HSISYSῊ  

000χ1 

001χ2 

010χ4 

011χ8 
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Bit Name R/W Reset Value Function 

100χ16 

101χ32 

110χ64 

111χ128 

10 HSIRDY R 0 

HSIῊ ֝ᶵ‰Ố  

ҭ ӈ ῎ HSI OSC ḧ ӈᴱῶẸ HSION=1Ὴἑ

ῶᾦ  

0χHSI OSC ≡ῶ֝ᶵḄψ 

1χHSI OSC ֝ᶵḄ҃ψ 

Ẹ HSION▐ ᵅιHSIRDY ᴏἾӉ  

9 Reserved - - Reserved 

8 HSION RW 1 

HSIῊ Ӕ ӈ ҭᴵҨ ӈᵙ▐ ӈ  

Ẹ Ԅ stop₩ẪῊι ҭ▐ ӈιӯ₿ HSI  

Ẹ HSI ὶἆ ὶּזӐ Ὴ εѼẸ ֧ stop₩

Ẫιἆ HSEӐѭ Ὴ ιẊғּ᷂וᾦῊζ  

0χHSI ԋ  

1χHSI ἔẦ 

7:0 Reserved - - Reserved 

8.6.2. 内部时钟源校准寄存器（RCC_ICSCR） 

Address offset:0x04 

Reset value:0x00FF 10FF, POR/BORᶶӈ 

 

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

Res Res Res Res LSI_STARTUP Res LSI_TRIM[8:0] 

    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 

HSI_FS[2:0] HSI_TRIM[12:0] 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31:28 Reserved  - Ӡּפ 

27:26 LSI_STARTUP RW 2’b00 

ԓ Ӊ Ὴ LSI ḧῊ Ὅχ 

11χ256Ѧ LSIῊ ᵕῼ 

10χ64Ѧ LSIῊ ᵕῼ 

01χ16Ѧ LSIῊ ᵕῼ 

00χ4Ѧ LSIῊ ᵕῼ 

25 Reserved    

24:16 LSI_TRIM RW 0x0FF 

ԓ Ӊ Ὴ ꞌ ᾯι ›֝ιԓ Ӊ Ὴ ᴵҨ

֧ 32.768KHz  

іּכᵅ Ɑ ҭҺἫ֧ᴔӡỤεḕᾣᶈ 0x1FFF 0144ζ

֒Ԅ ḷḕᵸѧιḫא LSI⸗ḧ ֧ ꞌї￼›֝  

›֝ӪӠḕᶈ Flash￼ḅїᶊᶍχ 

32.768KHz›֝Ӫᶊᶍχ0x1FFF 0144 

ҭ Ḿ ḷḕᵸӪ ᾡ֒ι⅛ᶭε֟ζ1ιӔ LSI

￼ ֧ ꞌᶭε֟ζ 0.2%  

15:13 HSI_FS RW 3’b000 
HSI ꞌ Ὅχ 

100:24MHz 
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Bit Name R/W Reset Value Function 

>=101: Ӡּפ 

іּכᵅι Ὅ 24MHz  

12:0 HSI_TRIM RW 0x10FF 

Ὴ ꞌ›֝Ӫ  

іּכᵅ ҭּז HSI 24MHz￼ ›֝Ӫιể›֝ῊҺἫ

֧ᴔӡỤεḕᾣᶈ 0x1FFF 0100ζ֒Ԅ ḷḕᵸѧ  

ҭ ֧ḕᾣᶈ informationת Ẕᶊᶍ￼ᾭὯι֒

Ԅ ḷḕᵸιḫא HSI⸗ḧ ֧ ꞌї￼›֝  

Ӡḕᶈ Flash￼ḅїᶊᶍԓχ 

24MHz›֝Ӫḕᾣᶊᶍχ0x1FFF 0100 

ᵇ ḷḕᵸ֒Ԅ›֝ӪᵅιѼᴵҨ ӪѭѧỌӪιӢ

ᾡ ḷḕᵸᾭӪι⅛ᶭε֟ζ1ιֱ HSI￼ ֧ ꞌᶭ

ε֟ζ 0.1%  

8.6.3. 时钟配置寄存器（RCC_CFGR） 

Address offset:0x08 

Reset value:0x0000 0000 

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

Res MCOPRE[2:0] Res MCOSEL[2:0] Res Res Res Res Res Res Res Res 

 RW  RW         

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

Res PPRE[2:0] HPRE[3:0] Res Res SWS[2:0] SW[2:0] 

 RW RW   R RW 

 

Bit Name R/W Reset Value Function 

31 Reserved - - Reserved 

30:28 MCOPRE[2:0] RW 0 

MCOεmicrocontroller clock outputζ֫ ᾭ ҭίֺ

Ҏӈι MCO ֧￼֫ ᾭχ 

000χ1 

001χ2 

010χ4 

011χ8 

100χ16 

101χ32 

110χ64 

111χ128 

ὸ ᶈ MCO ֧Ӕ ׁι Ҏӈ  

27 Reserved - - Reserved 

26:24 MCOSEL[2:0] RW 0 

MCO Ὅ 

000χ≡ῶῊ ιMCO ֧јӔ  

001: SYSCLK 

010: Ӡּפ 

011: HSI 
100: HSE 

101: Ӡּפ 

110: LSI 
111: LSE 

├χᶈῊ ᵏטἆ ֬Ὥ ⅎᴵ Һ֧א ֧Ὴ јḢᾯ

￼ừ֙  

23:15 Reserved - - Reserved 
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Bit Name R/W Reset Value Function 

14:12 PPRE[2:0] RW 0 

ӈּי ҭίֺ ѭ҃ғּו PCLKῊ ιḜ HCLK￼

֫ ᾭḅїχ 

0xxχ1 

100χ2 

101χ4 

110χ8 

111χ16 

11:8 HPRE[3:0] RW 0 

AHBῊ ֫ ᾭ  

ҭίֺ ӈ ѭ҃ғּו HCLKῊ ιḜ SYSCLK￼

֫ ᾭḅїχ 

0xxx: 1 
1000: 2 
1001: 4 
1010: 8 
1011: 16 
1100: 64 
1101: 128 
1110: 256 
1111: 512 

ѭ҃Ӡ ⃰ẂṪӐι ⁞Ὧ VRּכ◊ừ֙ ᵀ

ꞌ  

├χấ ֬Ὥ֫ ᾭ  

7:6 Reserved - - Reserved 

5:3 SWS[2:0] R 0 

Ὴ ֬Ὥꜛỗӈ 

Ҏӈּי ҭίֺι ῎ẸׁᵤѦῊ ◊ Ӑזּ Ὴ

χ 

000: HSISYS 
001: HSE 

010: Ӡּפ 

011: LSI 
100: LSE 
Others: Reserved 

2:0 SW[2:0] RW 0 

Ὴ ◊ Ὅӈ  

Ҏӈּי ҭᵙ ҭίֺιּז‎ Ὅ Ὴ χ 

000: HSISYS 
001: HSE 

010: Ӡּפ 

011: LSI 
100: LSE 

ԎḜ: Reserved 

ҭ ѭ HSISYS￼ừ֙ץὐχ 

1ζ ҡ stop₩Ẫ ֧ 

2ζ ҭ 001(HSE)ι֧א HSE ᷂ᾦεHSEѭ Ὴ

◊ζ 

8.6.4. 外部时钟源控制寄存器（RCC_ECSCR） 

Address offset:0x10 

Reset value: 0x0001_0000 

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

Res Res Res Res Res Res Res Res Res Res LSE_STARTUP Res LSE_DRIVER 

          RW  RW 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
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Bit Name R/W 
Reset 
Value 

Function 

31:18 Reserved RES - Ӡּפ 

21:20 LSE_STARTUP RW 0x0 

LSEῢ ḧῊ Ὅ  

LSEBYP=0χ 

00χ4096Ѧ LSEῊ ᵕῼψ 

01χ2048Ѧ LSEῊ ᵕῼψ 

10χ8192Ѧ LSEῊ ᵕῼψ 

11χј ḧῊ ι ὶ ֧ψ 

LSEBYP=1χ 

00χ2048Ѧ LSEῊ ᵕῼψ 

01χ1024Ѧ LSEῊ ᵕῼψ 

10χ4096Ѧ LSEῊ ᵕῼψ 

11χј ḧῊ ι ὶ ֧ψ 

17:16 LSE_DRIVER RW 0x10 

Ӊ ῢ ט ד Ὅ  

00χῳẴ ט  ψד

01χẴ ט  ψד

10χ ט ψεὸד ζ 

11χῳẶ ט  ψד

├χ ⁞Ὧῢ ⸗ớ כḳҨᴣּכּ ―￼ḷּוᴠᾭ Ὅ Ẹ￼ ט

ד ט ד ᶽֱו ᶽι ט ד Ẵֱו ṇ  

15:0 Reserved  -  

8.6.5. 时钟中断使能寄存器（RCC_CIER） 

Address offset:0x18 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res 
HSI 

RDYIE 
Res 

LSE 
RDYIE 

LSI 
RDYIE 

            RW  RW RW 

 

Bit Name R/W Reset Value Function 

31:4 Reserved - - Reserved 

3 HSIRDYIE RW 0 

HSIῊ readyѧᾸӔ  

0χ ₿ 

1χӔ  

2 Reserved - - Reserved 

1 LSERDYIE RW 0 

LSEῊ readyѧᾸӔ  

0χ ₿ 

1χӔ  

0 LSIRDYIE RW 0 

LSIῊ readyѧᾸӔ  

0χ ₿ 

1χӔ  

8.6.6. 时钟中断标志寄存器（RCC_CIFR） 
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Address offset:0x1C 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res 
LSE 

CSSF 
Res Res Res Res Res 

HSI 
RDYF 

Res 
LSE 

RDYF 
LSI 

RDYF 

      R      R  R R 

 

Bit Name R/W Reset Value Function 

31:10 Reserved - - Reserved 

9 LSECSSF R 0 

LSE Ὴ Ḡԅ εCSSζѧᾸ‰Ố  

Ẹ ҭ₅╜ LSE OSCῊ ᷂ Ὴ ӈ ḷḕᵸ  

0χLSEῊ ₅╜᷂ ѧᾸ῾ғּוψ 

1χLSEῊ ₅╜᷂ ѧᾸғּוψ 

֒ LSECSSCḷḕᵸ 1▐ ӈ  

8:4 Reserved - - Reserved 

3 HSIRDYF R 0 

HSI ֝ᶵѧᾸ‰ ӈ 

Ẹ HSI ḧẊћ HSIRDYIEӔ ι ӈּי ҭ ӈ ҭ

ӈ HSIRDYCӈι▐ ӈ  

0χῂּי HSIẬ ￼Ὴ ֝ᶵѧᾸ 

1χῶּי HSIẬ ￼Ὴ ֝ᶵѧᾸ 

2 Res - - Reserved 

1 LSERDYF R 0 

LSE ֝ᶵѧᾸ‰ ӈ 

Ẹ LSE ḧẊћ LSERDYIEӔ ι ӈּי ҭ ӈ ҭ

ӈ LSERDYCӈι▐ ӈ  

0χῂּי LSEẬ ￼Ὴ ֝ᶵѧᾸ 

1χῶּי LSEẬ ￼Ὴ ֝ᶵѧᾸ 

0 LSIRDYF R 0 

LSI ֝ᶵѧᾸ‰ ӈ 

Ẹ LSI ḧẊћ LSIRDYIEӔ ι ӈּי ҭ ӈ ҭ

ӈ LSIRDYCӈι▐ ӈ  

0χῂּי LSIẬ ￼Ὴ ֝ᶵѧᾸ 

1χῶּי LSIẬ ￼Ὴ ֝ᶵѧᾸ 

8.6.7. 时钟中断清除寄存器（RCC_CICR） 

Address offset:0x20 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res LSECSSC Res Res Res Res Res 
HSI 

RDYC 
Res 

LSE 
RDYC 

LSI 
RDYC 

      W      W  W W 

 

Bit Name R/W Reset Value Function 

31:10 Reserved - - Reserved 

9 LSECSSC W 0 

LSE Ὴ Ḡԅ εCSSζѧᾸ‰Ố▐  

0χ≡ῶẽᵠψ 

1χ▐ LSECSSF‰Ố 
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Bit Name R/W Reset Value Function 

8:4 Reserved - - Reserved 

3 HSIRDYC W 0 

HSI ֝ᶵ‰Ố▐  

0χ≡ῶẽᵠ  

1χ▐ HSIRDYFӈ  

2 Reserved - - Reserved 

1 LSERDYC W 0 

LSE ֝ᶵ‰Ố▐  

0χ≡ῶẽᵠ  

1χ▐ LSERDYFӈ  

0 LSIRDYC W 0 

LSI ֝ᶵ‰Ố▐  

0χ≡ῶẽᵠ  

1χ▐ LSIRDYFӈ  

8.6.8. I/O 接口复位寄存器（RCC_IOPRSTR） 

Address offset:0x24 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res 
GPIOC 
RST 

GPIOB 
RST 

GPIOA 
RST 

              RW RW 

 

Bit Name R/W Reset Value Function 

31:3 Reserved - - Reserved 

2 GPIOCRST RW 0 

I/O PortCᶶӈ  

0χno effectψ 

1χPortC I/Oᶶӈψ 

1 GPIOBRST RW 0 

I/O PortBᶶӈ  

0χ≡ῶẽᵠψ 

1χPortB I/Oᶶӈ 

0 GPIOARST RW 0 

I/O PortAᶶӈ  

0χ≡ῶẽᵠψ 

1χPortA I/Oᶶӈ 

8.6.9. AHB 外设复位寄存器（RCC_AHBRSTR） 

Address offset:0x28 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res 
CRC 
RST 

Res Res Res 
FLASH 
RST 

Res Res Res Res Res Res Res Res 

   RW    RW         

 

Bit Name R/W Reset Value Function 

31:13 Reserved - - Reserved 

12 CRCRST RW 0 
CRC₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 
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1χCRC₩ᶒᶶӈψ 

11:9 Reserved - - Reserved 

8 FLASHRST RW 0 

FLASHὶᴭ₩ᶒᶶӈ  

0χno effectψ 

1χFLASHὶᴭ₩ᶒᶶӈψ 

7:0 Reserved - - Reserved 

8.6.10. APB 外设复位寄存器 1（RCC_APBRSTR1） 

Address offset:0x2C 

Reset value:0x0000 0000 

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

LPTIM 
RST 

Res Res 
PWR 
RST 

DBG 
RST 

Res Res Res Res Res 
I2C 
RST 

Res Res Res Res Res 

RW   RW RW      RW      

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

 

Bit Name R/W Reset Value Function 

31 LPTIMRST RW 0 

LP Timer₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

30:29 Reserved - - Reserved 

28 PWRRST RW 0 

Powerὶᴭ₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

27 DBGRST RW 0 

MCU Debug₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

26:22 Reserved - - Reserved 

21 I2CRST RW 0 

I2C1₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

20:0 Reserved - - Reserved 

8.6.11. APB 外设复位寄存器 2（RCC_APBRSTR2） 

Address offset:0x30 

Reset value:0x0000 0000 

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

Res Res 
Re
s 

Res Res 
Re
s 

Re
s 

Re
s 

Re
s 

COMP
2 

RST 

COMP
1 

RST 

AD
C 

RST 

Re
s 

Re
s 

Re
s 

Res 

         RW RW RW     

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

TIM1
4 

RST 

USART
1 

RST 

Re
s 

SPI
1 

RST 

TIM
1 

RST 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res Res 
Re
s 

Re
s 

Re
s 

SYS 
CF
G 

RST 

RW RW  RW RW           RW 

 

Bit Name R/W Reset Value Function 

31:23 Reserved - - Reserved 
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Bit Name R/W Reset Value Function 

22 COMP2RST RW 0 

COMP2₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

21 COMP1RST RW 0 

COMP1₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

20 ADCRST RW 0 

ADC₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

19:16 Reserved - - Reserved 

15 TIM14RST RW 0 

TIM14₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

14 USART1RST RW 0 

USART1₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

13 Reserved - - Reserved 

12 SPI1RST RW 0 

SPI1₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

11 TIM1RST RW 0 

TIM1₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

10:1 Reserved - - Reserved 

0 SYSCFGRST RWs 0 

SYSCFG₩ᶒᶶӈ  

0χ≡ῶẽᵠψ 

1χ ₩ᶒᶶӈψ 

8.6.12. I/O 接口时钟使能寄存器（RCC_IOPENR） 

Address offset:0x34 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res 
GPIOC 

EN 
GPIOB 

EN 
GPIOA 

EN 

             RW RW RW 

 

Bit Name R/W Reset Value Function 

31:3 Reserved - - Reserved 

2 GPIOCEN RW 0 

I/O PortCῊ Ӕ  

0χῊ ₿ψ 

1χῊ Ӕ  

1 GPIOBEN RW 0 

I/O PortBῊ Ӕ  

0χῊ ₿ψ 

1χῊ Ӕ  

0 GPIOAEN RW 0 I/O PortAῊ Ӕ  
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Bit Name R/W Reset Value Function 

0χῊ ₿ψ 

1χῊ Ӕ  

8.6.13. AHB 外设时钟使能寄存器（RCC_AHBENR） 

Address offset:0x38 

Reset value:0x0000 0300 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res 
CRC 
EN 

Res Res 
SRA-
MEN 

FLASH 
EN 

Res Res Res Res Res Res Res Res 

   RW   RW RW         

 

Bit Name R/W Reset Value Function 

31:13 Reserved - - Reserved 

12 CRCEN RW 0 

CRC₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

11:10 Reserved - - Reserved 

9 SRAMEN RW 1 

ᶈ ₩ẪїιSRAM￼Ὴ Ӕ ίֺ 

0χᶈ sleep₩Ẫ ₩ᶒῊ ԋ  

1χᶈ sleep₩Ẫ ₩ᶒῊ Ӕ  

├χ ӈҝẽᵠ sleep₩Ẫ ₩ᶒ￼Ὴ Ӕ ιᶈ⃰Ẃ

₩Ẫι ₩ᶒῊ јҺԋ  

8 FLASHEN RW 1 

ᶈ sleep₩ẪїιFLASH￼Ὴ Ӕ ίֺ 

0χᶈ sleep₩Ẫ ₩ᶒῊ ԋ  

1χᶈ sleep₩Ẫ ₩ᶒῊ Ӕ  

├χ ӈҝẽᵠ sleep₩Ẫ ₩ᶒ￼Ὴ Ӕ ιᶈ⃰Ẃ

₩Ẫι ₩ᶒῊ јҺԋ  

7:0 Reserved - - Reserved 

8.6.14. APB 外设时钟使能寄存器 1（RCC_APBENR1） 

Address offset:0x3C 

Reset value:0x0000 0000 

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

LPTIM 
EN 

Res Res 
PWR 
EN 

DBG 
EN 

Res Res Res Res Res 
I2C 
EN 

Res Res Res Res Res 

RW   RW RW      RW      

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

 

Bit Name R/W Reset Value Function 

31 LPTIMEN RW 0 

LP Timer1₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

30:29 Reserved - - Reserved 

28 PWREN RW 0 
Ӊו ίֺ₩ᶒῊ Ӕ  

0χ ₿ 
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Bit Name R/W Reset Value Function 

1χӔ  

27 DBGEN RW 0 

Debug₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

26:22 Reserved - - Reserved 

21 I2CEN RW 0 

I2C1₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

20:0 Reserved - - Reserved 

8.6.15. APB 外设时钟使能寄存器 2（RCC_APBENR2） 

Address offset:0x40 

Reset value:0x0000 0000 

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

Res Res 
Re
s 

Res Res 
Re
s 

Re
s 

Re
s 

Re
s 

COMP
2 

EN 

COMP
1 

EN 

AD
C 

EN 

Re
s 

Re
s 

Re
s 

Res 

         RW RW RW     

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

TIM1
4 

EN 

USART
1 

EN 

Re
s 

SPI
1 

EN 

TIM
1 

EN 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res Res 
Re
s 

Re
s 

Re
s 

SYS 
CF
G 

EN 

RW RW  RW RW           RW 

 

Bit Name R/W Reset Value Function 

31:23 Reserved - - Reserved 

22 COMP2EN RW 0 

COMP2₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

21 COMP1EN RW 0 

COMP1₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

20 ADCEN RW 0 

ADC₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

19:16 Reserved - - Reserved 

15 TIM14EN RW 0 

TIM14₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

14 USART1EN RW 0 

USART1₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

13 Reserved - - Reserved 

12 SPI1EN RW 0 

SPI1₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

11 TIM1EN RW 0 

TIM1₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  
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Bit Name R/W Reset Value Function 

10:1 Reserved - - Reserved 

0 SYSCFGEN RW 0 

SYSCFG₩ᶒῊ Ӕ  

0χ ₿ 

1χӔ  

8.6.16. 外设独立时钟配置寄存器（RCC_CCIPR） 

Address offset:0x54 

Reset value:0x0000 0000 

3
1 

3
0 

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

Res Res Res Res Res Res Res Res Res Res Res 
LPTIM1SEL[1:0

] 
Res Res 

           RW RW   

1
5 

1
4 

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

Res Res 
COMP

2 
SEL 

CO
MP
1 

SEL 

Res Res Res Res Res Res Res Res Res Res 

  RW RW           

 

Bit Name R/W Reset Value Function 

31:20 Reserved - - Reserved 

19:18 LPTIMSEL[1:0] RW 2’b00 

LPTIM1ԓ Ὴ ◊ Ὅ  

00: PCLK 
01: LSI 

10: ῂῊ  

11: LSE 

17:12 Reserved - - Reserved 

11 COMP2SEL RW 0 

COMP2₩ᶒῊ Ὴ ◊ Ὅ  

0: PCLK 

1: LSCεRCC_BDCR.LSCOSEL Ὅᵅ￼Ὴ ζ 

├χᶈӔ FLTENѳׁӾ Ὅ LSCῊ  

10 COMP1SEL RW 0 

COMP1₩ᶒῊ Ὴ ◊ Ὅ  

0: PCLK 

1: LSCεRCC_BDCR.LSCOSEL Ὅᵅ￼Ὴ ζ 

├χᶈӔ COMP2_FR2.FLTENѳׁӾ ḷḕᵸ

ὍῊ  

9:0 Reserved - - Reserved 
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8.6.17. RCC 域控制寄存器（RCC_BDCR） 

Address offset:0x5C 

Reset value:0x0000 0000ι POR/BORᶶӈ 

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

LSC
O 
SEL 

LSC
O 
EN 

Re
s 

Res Res 
Re
s 

Re
s 

Res Res Res 

      RW RW         

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res 
Re
s 

LSECSS
D 

LSECS
SON 

Res 
LSE 
BY
P 

LSE 
RD
Y 

LS
E 

ON 

        RW RW  RW R RW 

 

Bit Name R/W Reset Value Function 

31:26 Reserved - - Reserved 

25 LSCOSEL  RW 0 
Ӊ Ὴ Ὅ  

0: LSI 
1: LSE 

24 LSCOEN RW 0 

Ӊ Ὴ Ӕ  

0χ ₿ 

1χӔ  

23:7 Reserved - - Reserved 

6 LSECSSD R 0 

LSE CSS(Ὴ Ḡԅ )₅╜᷂  

ӈּי ҭ ӈι ῎ CSS₅╜ 32.768KHz OSC

εLSEζ᷂  

0χ῾₅ֹ LSE᷂  

1χ₅╜ ISE᷂  

5 LSECSSON RW 0 

LSE CSSӔ  

0χ ₿ 

1χӔ  

ọ LSEON=1Ẋћ LSERDY=1ᵅἑ Ӕ

LSECSSON  

ῆӔ ӈιј ԜἫ ӈ ₿ι LSECSSD=1  

4:3 Reserved - - - 

2 LSEBYP RW 0 

LSE OSC bypass 

0:≡ῶ᾽ ιӉ ᶹ Ὴ Ὅῢ  

1: ᾽ ιӉ ᶹ Ὴ Ὅᶹ ὶᴭ ԄῊ  

├χᴱῶẸᶹ 32.768KHz OSC ₿εLSEON=0Ẋћ

LSERDY=0ζῊἑ ֒ ӈ  

1 LSERDY R 0 

LSE OSC ֝ᶵӈ  

ҭ ӈι ҭ▐ ι ῎Ẹ LSE ḧῊ 

0χnot ֝ᶵ 

1χ֝ᶵ 

0 LSEON RW 0 

LSE OSCӔ  

0χ ₿ 

1χӔ  

8.6.18. 控制/状态寄存器 (RCC_CSR) 
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Address offset:0x60 

Reset value:0x0000 0000 

ᶶӈ◊ḅїχ1ζ[30:25]χPORᶶӈψ2ζLSIONχ ᶶӈψ3ζNRST_FLTIDSјҺ ᶶӈ 

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

Re
s 

Re
s 

IWD
G 

RST
F 

SFT 
RST

F 

PW
R 

RST
F 

PIN 
RST

F 

OBL 
RST

F 
Res 

RMV
F 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res 

  R R R R R  RW        

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

Re
s 

Re
s 

Res Res Res Res Res 
PINRST_FL

TDIS 
Res 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

LSI 
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LSIO
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       RW       R RW 

 

Bit Name R/W Reset Value Function 

31 Reserved    

29 IWDGRSTF R 0 
IWDGᶶӈ‰Ố  

RMVF 1Һ▐ ӈ  

28 SFTRSTF R 0 
ᶶӈ‰Ố  

RMVF 1Һ▐ ӈ  

27 PWRRSTF R 0 
BOR/POR/PDRᶶӈ‰Ố  

RMVF 1Һ▐ ӈ  

26 PINRSTF R 0 
ᶹ NRST ᶶӈ‰Ố  

RMVF 1Һ▐ ӈ  

25 OBLRSTF R 0 
Option byte loaderᶶӈ‰Ố  

RMVF 1Һ▐ ӈ  

24 Reserved   - 

23 RMVF RW 0 ҭ 1‎▐ [30:25]￼ᶶӈ‰Ố  

8 PINRST_FLTDIS RW 0 

NRST◒└ ₿ 

0χӔ HSI_10Mιћ◒└ 20usḴẙו Ӕ  

1χ◒└ו ₿ιћ HSI_10MӠὙԋ  

7:2 Reserved - - Reserved 

1 LSIRDY R 0 

LSI OSC ḧ‰Ố  

0χLSI῾ ḧ 

1χLSIṰ ḧ 

0 LSION RW 0 

LSI OSCӔ  

0χ ₿ 

1χӔ  

ҭ ӈι ҭ▐ ᶈ ҭӔ IWDGε option 

byteζᵙ ҭӔ LSECSSONῊι ҭҺḾ ӈ

ӈ  

8.6.19. RCC 寄存器地址映像 
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9.  通用 I /O（GPIO）  

9.1. 通用 IO 简介 

⅛Ѧ GPIO ᴭῶχ 

Â 4Ѧ 32ӈ ḷḕᵸ(GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR) 

Â 2Ѧ 32ӈᾭὯḷḕᵸ (GPIOx_IDRᵙ GPIOx_ODR) 

Â 1Ѧ 32ӈ ӈ/ᶶӈḷḕᵸ(GPIOx_BSRR) 

Â 1Ѧ 32ӈ ḧḷḕᵸ(GPIOx_LCKR) 

Â 1Ѧᶶּוז Ὅḷḕᵸ(GPIOx_AFRL)   

9.2. 通用 IO 功能描述 

Â ֧ꜛỗχpush-pullἆ open drain + іἾ/їἾ 

Â ᾭὯḷḕᵸ(GPIOx_ODR)ἆ ᶹ εᶶּוז ֧ζᾭὯ ֧ 

Â ⅛Ѧ I/Oᴵ ẙ Ὅ 

Â Ԅꜛỗχfloatingιpull-up/downιanalog 

Â ᾭὯ Ԅ ԄᾭὯḷḕᵸ(GPIOx_IDR)ἆ ᶹ εᶶּוז Ԅζ 

Â ӈ ӈ/ᶶӈḷḕᵸεGPIOx_BSRRζιӹ Ḿ GPIOx_ODR￼ӈ֒  

Â ḧ ֺ (GPIOx_LCKR)Һ֛ I/Oᴭ ו  

Â ₩Ὁו  

Â ᶶּוז Ὅḷḕᵸε⅛Ѧ IOᴭῳᶺ 8 ᶶּוז ζ 

Â ᴅᵕῼԓồ ￼  ד

Â ẙ♄╗￼ I/Oᶺ Ὅו ιӔệ I/OᴭӐѭ GPIOιἆ Ӑѭᴿ ᶹ ὶᴭו  

9.3. 通用 IO 功能描述 

⅛Ѧ GPIO￼⅛ѦӈιᴵҨ ҭ ι ֡ ₩Ẫ￼ χ 

─ Ԅ╢   

─ ԄіἾ  

─ ԄїἾ  

─ ₩Ὁ Ԅ  

─ Ầ◖ ֧ιṾіἾἆ їἾ  

─ push-pull ֧ιṾіἾἆ їἾ  

─ ṾіἾἆ їἾ￼ᶶּוז ￼ push-pull 

─ ṾіἾἆ їἾ￼ᶶּז￼Ầ◖   

 

⅛Ѧ I/OᴭᴵҨ יּ ιⱡ I/O ᴭḷḕᵸọ Ὗ 32ӈḔ ᴁḔἆ Ḕ GPIOx_BSRRᵙ

GPIOx_BRRḷḕᵸӹ ḾүӍ GPIOx_ODRḷḕᵸ￼ /῭ᾡ￼꜠ ‾ιᶈ ᵙ῭ᾡ ѳ ғּו

IRQῊјҺᴧּוᴎ   

їᶃ ֧҃ Ѧ I/O ᴭε1bitζ￼ᶢ  ‗ 
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Output control

P-MOS

N-MOS

VDD

TTL Schmitt Trigger

VDD

Analog input/output

Digital input

Read

Write

Read/write

Alternate function outputFrom on-chip 
peripheral

To on-chip peripherals, 
power control and EXTI

Input driver

Output driver

On/off

On/off

On/off

I/O pad

 

ᶃ 9-1 IO ᴭӈ￼ᶢ  ‗ 

9.3.1. 通用 I/O(GPIO) 

ᶶӈῼ ᵙᶶӈᵅιᶶּוז ῾ ☼╗ιᶽᶺᾭ IO ѭ₩Ὁ₩Ẫ  

DebugẬ ҈ᶶּוז іἾἆїἾ₩Ẫχ  

─PA2-SWCLKχ ҈їἾ₩Ẫ 

─PB6-SWDIOχ ҈іἾ₩ẪẸ ѭ ֧Ὴι֒Ԅֹ ֧ᾭὯḷḕᵸεGPIOx_ODRζ￼ӪҺ

ֹ֧ I/Oі ῶᴵ ҺӔּז push-pullἆ Ầ◖₩Ẫ￼ ֧(ӉּכẈῗ ֧￼ι Ẉῗכּ HI-Z)  

ԄᾭὯḷḕᵸεGPIOx_IDRζᶈ⅛Ѧ AHBῊ Һ ᴨ I/O і￼ּכẈ  

Ἅῶ￼ GPIOẬ ῶԓ ￼ẴіἾᵙẴїἾּכ ιᴵҨ GPIOx_PUPDRḷḕᵸӔ ἆ јӔ ו

 

9.3.2. I/O 管脚复用功能多路选择和映射 

ᶵ I/Oᴭ ᶺ Ὅᵸ ― ￼ᶹ /₩ᶒι Ѧᶹ ⅛₭ᴵҨ ᶶּוז Ѧ IOᴭ ‾ᴵ

Ҩ ԁᵃ Ѧ IOᴭі￼ᴵּזᶹ јҺ֧֗א  

⅛Ѧ I/Oᴭі￼ᶺ Ὅᵸᶺ 8 ᶶּוז ԄεAF0 to AF7ζιᴵ ḷḕᵸ GPIOx_AFRL (for pin 0 

to 7) ‎  

Â ֲᶶӈᵅιᶺ Ὅᵸ ѭ AF0 I/Oᴭ￼ᶶּוז ₩Ẫ ḷḕᵸ GPIOx_MODER  

Â ⅛Ѧ ￼ᶶּוז ֫ṵᶈḾẔ￼ᾭὯἐіῶ ῎ᴠ 2.3  

҃ ♄╗￼ᶺ Ὅᵸ‟‗ι⅛Ѧᶹ ῶᶶּוז ᴵҨ֫ṵᶈјᵃ￼ I/OᴭіιҨӝᶈ῭ṇ￼Ṃ і

Ӕֹּז￼ᶹ ᾭ ῳҸק  

ἋὟⱢḅїזּ ῎ᴞ IOχ 

Â ו χ⅛₭ᶶӈᵅι Ҏ ו ṏῗ ѭ ᵸ ᴏᴵּז￼ᶶּוז  

Â GPIOχᶈ GPIOx_MODERṄḾẔ I/Oᴭ ѭ ֧ Ԅἆ ₩Ὁ₩Ẫ 

Â ᶹ ᶶּוז χ 
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- ḷḕᵸ GPIOx_AFRL ḾẔ￼ I/Oѭᶶּוז x(x=0…7) 

- ḷḕᵸ GPIOx_OTYPER, GPIOx_PUPDR ᴝ GPIOX_OSPEEDERָ֫ ᶚιіἾ/їἾҨᴣ ֧

ẙ 

- ḷḕᵸ GPIOx_MODERῗ ḾẔ I/Oѭᶶּוז  

Â ᶹו  

-ῂ IOᴭ ἄүӍ₩ẪιADCᵙ COMPו ᶎᶈ ADCᵙ COMP₩ᶒ￼ḷḕᵸѧӔ Ẹ IOᴭּזӮ

ADCἆ COMPӔּזῊιὸ ḷḕᵸ GPIOx_MODERṄ ᴭ ѭ₩Ὁ₩Ẫ 

-Ḿ҈ῢ ᶹו ιᶈ Ẕ￼ PWR and RCC₩ᶒḷḕᵸ ᴿ ו Ҏ ⅝‰֝￼ GPIO

ԏῶ῭ ҸӾ  

9.3.3. I/O 控制寄存器 

⅛Ѧ GPIOᴭῶᵺѦ 32ӈԓḕῑṃίֺḷḕᵸ(GPIOx_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR 

and GPIOx_PUPDR)ιᴵҨ ᶺ 16Ѧ I/Oᴭ ḷḕᵸ GPIOx_MODERּז‎ Ὅ I/O₩Ẫε Ԅ ֧

ᶶּז ₩Ὁζ ḷḕᵸ GPIOx_OTYPER ᵙ GPIOx_OSPEEDRּז‎ Ὅ ֧ ᶚεὸὦἆẦ◖ζand ẙ

ḷḕᵸ GPIOx_PUPDRּז‎ ὍіἾ/їἾј֫ I/O￼Άᵇ  

9.3.4. I/O 数据寄存器 

⅛Ѧ GPIOῶ 2Ѧ 16ӈԓḕῑṃ￼ᾭὯḷḕᵸχ Ԅᵙ ֧ᾭὯḷḕᵸεGPIOx_IDR ᵙ 

GPIOx_ODRζ ḷḕᵸ GPIOx_ODRӠḕ҃ ֧￼ᾭὯιᴵ ᴵ֒ ԄᾭὯḷḕᵸεGPIOx_IDRζּז‎

Ӡḕ I/Oᴭі￼ּכẈꜛỗιᴱ ￼  

9.3.5. I/O 数据按位处理 

ӈ/ᶶӈḷḕᵸ(GPIOx_BSRR)ῗ Ѧ 32ӈḷḕᵸιᴵҨṄ ֧ᾭὯḷḕᵸ(GPIOx_ODR)￼ᴅ꜠⅛ӈ

ӈᵙᶶӈ ӈ/ᶶӈḷḕᵸӈᾭῗ ֧ḷḕᵸεGPIOx_ODRζ￼ѣӤ  

GPIOx_ODR￼⅛ ӈḾẔ GPIOx_BSRR￼ѣѦίֺӈχBS(i) and BR(i) ӈ BS(i) 1ᴵṄ

GPIOx_ODRḾẔӈ 1ιӈ BR(i) 1ᴵṄ GPIOx_ODRḾẔӈ▐ 0  

ḷḕᵸ GPIOx_BSRRүỴӈ֒ 0Ẋјẽᵠḷḕᵸ GPIOx_ODRḾẔ￼ӈ ḅ‛ GPIOx_BSRRḾ• ӈ

ᵃῊ▐ 0ᵙ 1ᾛӐι 1ᾛӐԏῶҸӾ   

Ӕּזḷḕᵸ GPIOx_BSRR ᾡᴪḷḕᵸ GPIOx_ODR￼ḾẔӈᴱῶ ₭ớ￼ӐּזιẊјҺ ḧḷḕᵸ

GPIOx_ODR￼ӈ ḷḕᵸ GPIOx_ODRѼᴵҨ ὶ ḷḕᵸ GPIOx_BSRRᴱῗώӗ ᴝḒӈᾛӐᶴ

ΆẪת  

Ẹ ҭ ᾛӐ GPIOx_ODR￼ӈῊ≡ọ ԋ ѧᾸχᶈ Ѧ AHB֒ ѧῶᴵ Ӣᾡ҃ Ѧἆ ᶺ

Ѧӈ  

9.3.6. GPIO 锁定机制 

ḷḕᵸ GPIOx_LCKR ֯⸗℮֒ῊẑᴵҨ֛ IO￼ίֺḷḕᵸιץὐ

GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL  

Ѧ⸗℮֒/ ῊẑᴵҨᾛӐḷḕᵸ GPIOx_LCKR Ẹ ḷḕᵸ￼ Bit16֒Ԅ⃰ ￼ῊẑιLCKR[15:0]֒Ԅ

ӪṏᴵҨ ḧ I/Oεᶈ֒ԄῊẑ ѧιLCKR[15:0]֒ԄӪӠὙјᴪζ Ẹᶈ Ѧ ᴭӈіἚ ҃ ḧ(LOCK)
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ẑιᶈї ₭ MCUἆ ᶹ ᶶӈѳׁιṄј Ԝ῭ᾡ ᴭӈ￼ GPIOx_LCKR￼⅛Ѧӈ֛ ίֺḷḕ

ᵸεGPIOx_MODER GPIOx_OTYPER  GPIOx_OSPEEDR GPIOx_PUPDR GPIOx_AFRLζḾẔ￼ӈ  

LOCKῊẑᴱ Ḕε32ӈזּ ζ GPIOx_LCKRḷḕᵸιᵼѭ GPIOx_LCKR ӈ 16 ￼ᵃῊѼҺ

[15:0] ӈ  

9.3.7. I/O 复用功能输入/输出模式配置 

⅛Ѧ I/OῶѣѦḷḕᵸᴵҨּז‎ ᶶּוז Ԅ/ ֧₩Ẫ זἋ⁞ὯẔּזּ ∂Ṅᶶּוז ᶶֹּז IOᴭ

і  

Ӕּזḷḕᵸ GPIOx_AFᴵҨᶈ⅛ Ѧ GPIOᴭᶺ Ὅ ᶺᴵ ￼ᶹ ו ιᵼ℅Ẕּז ⅛Ѧ I/O ὍԎ

ѧ ו AF ὍӡᴺḾ҈ᶶּוז Ԅᵙᶶּוז ֧ ῗ ᵃ￼ιḾ҈ ḧ I/O￼ᶶּוז Ԅ/ ֧ᴵ

Ҩ Ὅᴅ꜠￼  

9.3.8. 外部中断/唤醒线 

Ἅῶ ᴭ ῶᶹ ѧᾸ ד ѭ҃Ӕּזᶹ ѧᾸ ι ᴭọ ₿ ἄ₩Ὁ₩Ẫἆ ῢ ιẊћ

Ԅ ᴧ Ӕ  

9.3.9. I/O 输入配置 

Ẹ I/Oᴭ ѭ Ԅχ 

Â ֧ ֗ᵸјӔ  

Â ᾼḸ⸗ ᴧᵸ ԄӔ  

Â ⁞Ὧḷḕᵸ GPIOx_PUPDR ᴵӔ /јӔ іїἾּכ  

Â ֧אᶈ I/O і￼ᾭὯᶈ⅛Ѧ AHBῊ ‾ֹ ԄᾭὯḷḕᵸ 

Â Ḿ ԄᾭὯḷḕᵸ￼ ᴵệֹ I/Oꜛỗ 
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ᶃ 9-2 input floating/pull up/pull down configurations 
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9.3.10. I/O 输出配置 

Ẹ I/O ᴭ ѭ ֧Ὴχ  

Â ֧ ֗ᵸ ☼╗  

─ Ầ◖₩Ẫχ ֧ḷḕᵸі￼’0’☼╗ N-MOSι ֧ḷḕᵸі￼’1’Ṅ ᴭ ҈ ꜛỗ(PMOSҡј ☼

╗)  

─ ὸὦ₩Ẫχ ֧ḷḕᵸі￼’0’☼╗ N-MOSι ֧ḷḕᵸі￼’1’Ṅ☼╗ P-MOS  

Â ᾼḸ⸗ ᴧ Ԅ ☼╗ 

Â ⁞Ὧḷḕᵸ GPIOx_PUPDR ᴵӔ /јӔ іїἾּכ  

Â ֧אᶈ I/O і￼ᾭὯᶈ⅛Ѧ AHBῊ ‾ֹ ԄᾭὯḷḕᵸ 

Â Ḿ ԄᾭὯḷḕᵸ￼ ᴵệֹ I/Oꜛỗ 

Â Ḿ ֧ᾭὯḷḕᵸ￼ ệֹᵅ ₭֒￼Ӫ 
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Output control

P-MOS

N-MOS

VCC

TTL Schmitt Trigger

VCC

Analog input/output

Digital input

Read

Write

Read/write

Alternate function outputFrom on-chip 
peripheral

To on-chip peripherals, 
power control and EXTI

Input driver

Output driver

On

On/off

On/off

I/O pad

Push-pull or 
open-drain

 

ᶃ 9-3 ֧  

9.3.11. 复用功能配置 

Ẹ I/O ᴭ ѭᶶּוז Ὴχ  

Â ᶈẦ◖ἆὸὦẪ ѧι ֧ ֗ᵸ ἔẦ  

Â ԓ ᶹ ￼ӡᴺ ט ֧ ֗ᵸ(ᶶּוז ֧)  

Â ᾼḸ⸗ ᴧ Ԅ ☼╗  

Â ⁞Ὧḷḕᵸ GPIOx_PUPDR ᴵӔ /јӔ іїἾּכ   

Â ᶈ⅛Ѧ AHBῊ ᵕῼι֧אᶈ I/O і￼ᾭὯ ‾ֹ ԄᾭὯḷḕᵸ 

Â ԄᾭὯḷḕᵸῊᴵệֹ I/Oᴭꜛỗ  
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Output control
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N-MOS

VCC

TTL Schmitt Trigger

VCC

Analog input/output

Digital input

Read

Write

Read/write

Alternate function outputFrom on-chip 
peripheral

Alternate function input

Input driver

Output driver

On

On/off

On/off

I/O pad

Push-pull or 
open-drain

 

ᶃ 9-4 ᶶּוז  

9.3.12. 模拟配置 

Ẹ I/O ᴭ ѭ₩Ὁ Ὴχ 

Â ֧ ֗ᵸ ₿ψ 

Â ₿ᾼḸ⸗ ᴧ Ԅιḫ҃א⅛Ѧ₩Ὁ I/OẬ і￼ ╦ ᾼḸ⸗ ᴧ ֧Ӫ Ặ  ѭ’0’ψ 

Â ẴіἾᵙїἾּכ ₿ε ҭ ḧ GPIOx_PUPDRѭ 00ζψ  

Â ᴨ ԄᾭὯḷḕᵸῊᾭӪѭ’0’  
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0

 

ᶃ 9-5 ἰ₩Ὁ  

9.3.13. 使用 LSE 管脚作为 GPIO 

Ẹ LSEו ԋ εᶶӈᵅ￼ ζι Ẕ￼ ᴵҨẸӐ⃰Ẃ￼ GPIOּז  

Ẹ LSEו ἔẦεRCC_CSRḷḕᵸѧ LSEONζι ҭ ḾẔ￼ ᴭѭ₩Ὁ ᴭ  

Ẹῢ ѭּזἋᶹ Ὴ ₩Ẫιᴱῶ OSC_INἆ OSC32_INӠּפ Ὴ Ԅι OSC_OUTἆ

OSC32_OUT ҠⱡᴵҨּזӐ⃰Ẃ GPIO  

9.4. GPIO 寄存器 

Ἅῶ GPIO ԋḷḕᵸ ᴵ word half wordᵙ byte֒ᾛӐ  

9.4.1. GPIO 端口模式寄存器 (GPIOx_MODER) (x=A, B, C) 

Address offset: 0x00 

Reset value:  

 ̧ 0x0000 FFEF for GPIOA 

 ̧ GPIOB resetӪ 

1.Flash option byte SWDῊχ0x0000 FFFF 

2.Flash option byte῾ SWDῊχ0x0000 EFFF 

 ̧ GPIOC resetӪ 

1.Flash option byte῾ SWDῊ χ0x0000 000F 

2.Flash option byte ѭ SWDו Ὴχ0x0000 000E 

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

MODE15[1:
0] 

MODE14[1:
0] 

MODE13[1:
0] 

MODE12[1:
0] 

MODE11[1:
0] 

MODE10[1:
0] 

MODE9[1:0] MODE8[1:0] 

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 
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MODE7[1:0] MODE6[1:0] MODE5[1:0] MODE4[1:0] MODE3[1:0] MODE2[1:0] MODE1[1:0] MODE0[1:0] 

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

 

Bit Name R/W Reset Value Function 

31χ0 MODEy[1:0] RW  

y = 15..0 

ҭ Ҏӈ Ẕ￼ I/O₩Ẫ 

00: Ԅ₩Ẫ 

זּ :01 ֧₩Ẫ 

10: ᶶּוז ₩Ẫ 

11: ₩Ὁ₩Ẫ(reset state) 

9.4.2. GPIO 端口输出类型寄存器(GPIOx_OTYPER) (x = A, B, C) 

Address offset: 0x04 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

OT15 OT14 OT13 OT12 OT11 OT10 OT9 OT8 OT7 OT6 OT5 OT4 OT3 OT2 OT1 OT0 

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

 

Bit Name R/W Reset Value Function 

31:16 Reserved    

15:0 MODE[1:0] RW  

ҭ I/O￼ ֧ ᶚ 

0: ὸὦ ֧ (ᶶӈꜛỗ) 

1: Ầ◖ ֧ 

9.4.3. GPIO 端口输出速度寄存器(GPIOx_OSPEEDR) (x = A, B, C) 

Address offset: 0x08 

Reset value: 0x0000 0000(for other ports) 

GPIOB resetӪ 

1.Flash option byte SWDῊѭ   χ0x0000 0000 

2.Flash ooption byte῾ SWDῊχ0x0000 3000 

Reset value: 0x0000 0000(for other ports) 

GPIOC resetӪ 

1.Flash option byte SWDῊ    χ0x0000 0003 

2.Flash ooption byte῾ SWDῊχ0x0000 0000 

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

OSPEED15 OSPEED14 OSPEED13 OSPEED12 OSPEED11 OSPEED10 OSPEED9 OSPEED8 

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 

OSPEED7 OSPEED6 OSPEED5 OSPEED4 OSPEED3 OSPEED2 OSPEED1 OSPEED0 

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

 

Bit Name R/W Reset Value Function 

31:0 OSPEEDy[1:0] RW   

Y = 15..0 

ҭ IOᴭ￼ ֧ ẙ 

00χ ẂӉ 

01χӉ  
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Bit Name R/W Reset Value Function 

10χ  

11χ Ẃ  

9.4.4. GPIO 端口上下拉寄存器(GPIOx_PUPDR) (x = A, B, C)  

Address offset: 0x0C 

Reset value:  

0x0000 0020(for port A) 

GPIOB resetӪ 

1.Flash option byte SWDῊ    χ0x0000 0000 

2.Flash ooption byte῾ SWDῊχ0x0000 1000 

GPIOC resetӪ 

1.Flash option byte SWDῊ    χ0x0000 0001 

2.Flash ooption byte῾ SWDῊχ0x0000 0000 

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 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 rw rw rw rw rw rw rw rw 

 

Bit Name R/W Reset Value Function 

31:0 PUPDy [1:0] RW   

Y = 15..0 

ҭ I/OᴭіἾἆ їἾ 

00: ῂіїἾ 

01: іἾ 

10: їἾ 

11: Ӡּפ 

9.4.5. GPIO 端口输入数据寄存器(GPIOx_IDR) (x = A, B, C)  

Address offset: 0x10 

Reset value: 0x0000 XXXX 

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 

ID15 ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3 ID2 ID1 ID0 

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

 

Bit Name R/W Reset Value Function 

31:16 Reserved    

15:0 Idy R   
y = 15..0 

ῗᴱ ￼ι ֧ӪӈḾẔ I/O ᴭ￼ꜛỗ  

9.4.6. GPIO 端口输出数据寄存器(GPIOx_ODR) (x = A, B, C) 

Address offset: 0x14 

Reset value: 0x0000 0000 

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 

OD1
5 

OD1
4 

OD1
3 

OD1
2 

OD1
1 

OD1
0 

OD
9 

OD
8 

OD
7 

OD
6 

OD
5 

OD
4 

OD
3 

OD
2 

OD
1 

OD
0 

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

 

Bit Name R/W Reset Value Function 

31: 16 Reserved    

15: 0 Ody[1:0] RW   

y = 15..0 

ҭᴵ ᴵ֒  

῎χḾ GPIOx_BSRR or GPIOx_BRR registers. 

(x=A,B,F)ιᴵҨָ֫ḾᴿѦ ODRӈ ꜠ ￼ /

▐  

9.4.7. GPIO 端口位设置/复位寄存器(GPIOx_BSRR) (x = A, B, C) 

Address offset: 0x18 

Reset value: 0x0000 0000 

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

BR15 BR14 BR13 BR12 BR11 BR10 BR9 BR8 BR7 BR6 BR5 BR4 BR3 BR2 BR1 BR0 

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 

BS15 BS14 BS13 BS12 BS11 BS10 BS9 BS8 BS7 BS6 BS5 BS4 BS3 BS2 BS1 BS0 

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

 

Bit Name R/W Reset Value Function 

31:16 BRy W  

y = 15..0 

ҭᴵ֒ι ֧‎ ᵻӪῗ 0 

0: ḾḾẔ￼ ODRyӈјғּוẽᵠ 

1: ▐ ḾẔ￼ ODRy ӈ 

├χḅ‛ᵃῊ Bsyᵙ Bry￼ḾẔӈιBsyӈ Ӑּז 

15: 0 BSy W   

y = 15..0 

ҭᴵ֒ι ֧‎ ᵻӪῗ 0 

0: ḾḾẔ￼ ODRyӈјғּוẽᵠ 

1: ḾẔ￼ ODRy ӈ 

9.4.8. GPIO 端口配置锁定寄存器(GPIOx_LCKR) (x = A, B, C) 

ẸἚ ⃰ ￼֒ẑ֯ ҃ bit16εLCKKζῊι ḷḕᵸּז‎ ḧ ᴭӈ￼ bit[15:0]ּ҈ז ḧ GPIO

ᴭ￼ ᶈ ḧ￼֒ԄᾛӐῼ ιј ᾡᴪ LCKR[15:0] ẸḾ Ẕ￼ ᴭἚ ҃ LOCKẑ֯ᵅιᶈї₭

ᶶӈׁṄј Ԝ῭ᾡ ᴭӈ￼  

├χ⸗℮֒Ὴẑּז‎֒ GPIOx_LCKRḷḕᵸ ᶈ ḧῊẑѧҝҝᴱῶḔ ᴵҨ Ἒ  

⅛Ѧ ḧӈ֛ ⸗ḧ￼ ḷḕᵸείֺᵙᶶּוז ḷḕᵸζ 

Address offset: 0x1C 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
LCK

K 

               rw 

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

LCK
15 

LCK
14 

LCK
13 

LCK
12 

LCK
11 

LCK
10 

LCK
9 

LCK
8 

LCK
7 

LCK
6 

LCK
5 

LCK
4 

LCK
3 

LCK
2 

LCK
1 

LCK
0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 
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Bit Name R/W Reset Value Function 

31:17 Reserved    

16 LCKK RW  

ӈᴵ Ὴ ֧ιḜᴱ ֒Ԅẑ֯Ӣᾡ 

0: ᴭ ӈ῾☼╗ 

1: ᴭ ӈ ☼╗ιї₭ ᶶӈׁ

GPIOx_LCKRḷḕᵸ ḧ  

LOCK key write sequence: 

￼֒ԄῊẑχ֒ 1->֒ 0->֒ 1-> 0-> 1, ῳᵅ

Ѧ ᴵ ‎זιӇᴵҨּצּ Ṱ ☼╗  

├χᶈᾛӐ ￼֒ԄῊẑῗιј ᾡᴪ LCK[15:0]￼

Ӫ Ὴẑ￼үӍ Һ ₿ ☼╗ Ḿ ᴭ￼

үӍ ӈ ₭ Ὴẑѳᵅι LCKKӈ ῗ ᵻ 1,

ὶ MCUᶶӈἆ ᶹᶀᶶӈ  

15: 0 LCKy RW   

y = 15..0 

Ҏӈᴵ ᴵ֒Ӈᴱ ᶈ LCKKӈѭ 0ῗ֒Ԅ  

0: ј ḧ ᴭ￼  

1: ḧ ᴭ  

9.4.9. GPIO 复用功能寄存器（low）(GPIOx_AFRL) (x = A, B, C) 

Address offset: 0x20 

Reset value: 0x0000 0000 

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

Res. AFSEL7[2:0] Res. AFSEL6[2:0] Res. AFSEL5[2:0] Res. AF-SEL4[2:0] 

 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 

Res. AFSEL3[2:0] Res. AFSEL2[2:0] Res. AFSEL1[2:0] Res. AFSEL0[2:0] 

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

 

Bit Name R/W Reset Value Function 

31 Reserved    

30:28 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

27 Reserved    

26:24 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   
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Bit Name R/W Reset Value Function 

111:AF7   

23 Reserved    

22:20 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

19 Reserved    

18:16 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

15 Reserved    

14:12 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

11 Reserved    

10:8 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

11 Reserved    

10:8 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   
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Bit Name R/W Reset Value Function 

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

7 Reserved    

6:4 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

3 Reserved    

2:0 AFSELy[2:0]ε(y= 7 to 0) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

 

9.4.10. GPIO 复用功能寄存器（high）(GPIOx_AFRH) (x = A, B, C) 

Address offset: 0x24 

Reset value: 0x0000 0000 

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

Res. AFSEL15[2:0] Res. AFSEL14[2:0] Res. AFSEL13[2:0] Res. AFSEL12[2:0] 

 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 

Res. AFSEL11[3:0] Res. AFSEL10[2:0] Res. AFSEL9[2:0] Res. AFSEL8[2:0] 

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

 

Bit Name R/W Reset Value Function 

31 Reserved    

30:28 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   
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Bit Name R/W Reset Value Function 

110:AF6   

111:AF7   

27 Reserved    

26:24 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

23 Reserved    

22:20 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

19 Reserved    

18:16 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

15 Reserved    

14:12 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

11 Reserved    

10:8 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   
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Bit Name R/W Reset Value Function 

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

11 Reserved    

10:8 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

7 Reserved    

6:4 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

3 Reserved    

2:0 AFSELy[2:0]ε(y= 8 to 15) RW  

ҭᴵ֒ Ҏӈ ᶶּוז I/O  

AFSELy Ὅ: 

000:AF0   

001:AF1   

010:AF2   

011:AF3   

100:AF4   

101:AF5   

110:AF6   

111:AF7   

 

9.4.11. GPIO 端口位复位寄存器 (GPIOx_BRR) (x = A, B, C) 

Address offset: 0x28 

Reset value: 0x0000 0000 

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

Res 

                

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

BR15 BR14 BR13 BR12 BR11 BR10 BR9 BR8 BR7 BR6 BR5 BR4 BR3 BR2 BR1 BR0 

w w w w w w w w w w w w w w w w 
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Bit Name R/W Reset Value Function 

31:16 Reserved    

15:0 Bry RW  

y = 15..0 

Ҏӈ ҭᴵ֒ι ֧‎ ᵻӪῗ 0 

 0: ḾḾẔ￼ Odyӈјғּוẽᵠ 

 1: ▐ ḾẔ￼ Ody ӈ 

9.4.12. GPIO 寄存器映像 
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0
 

Reset 
value 

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

0
x
0
8 

GPIO
A_O
SPE
EDR 

O
S

P
E

E
D

1
5
[1

:
0
] 

O
S

P
E

E
D

1
4
[1

:

0
] 

O
S

P
E

E
D

1
3
[1

:
0
] 

O
S

P
E

E
D

1
2
[1

:

0
] 

O
S

P
E

E
D

1
1
[1

:

0
] 

O
S

P
E

E
D

1
0
[1

:
0
] 

O
S

P
E

E
D

9
[1

:0

] 

O
S

P
E

E
D

8
[1

:0

] 

O
S

P
E

E
D

7
[1

:0
] 

O
S

P
E

E
D

6
[1

:0

] 

O
S

P
E

E
D

5
[1

:0

] 

O
S

P
E

E
D

4
[1

:0
] 

O
S

P
E

E
D

3
[1

:0

] 

O
S

P
E

E
D

2
[1

:0

] 

O
S

P
E

E
D

1
[1

:0
] 

O
S

P
E

E
D

0
[1

:0

] 

Reset 
value 

0 0 0 0 1 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
x
0
8 

GPIO
x_OS
PEE
DR 

(x=B, 
C) O

S
P

E
E

D
1
5
[1

:
0
] 

O
S

P
E

E
D

1
4
[1

:

0
] 

O
S

P
E

E
D

1
3
[1

:
0
] 

O
S

P
E

E
D

1
2
[1

:

0
] 

O
S

P
E

E
D

1
1
[1

:

0
] 

O
S

P
E

E
D

1
0
[1

:
0
] 

O
S

P
E

E
D

9
[1

:0
] 

O
S

P
E

E
D

8
[1

:0
] 

O
S

P
E

E
D

7
[1

:0
] 

O
S

P
E

E
D

6
[1

:0
] 

O
S

P
E

E
D

5
[1

:0
] 

O
S

P
E

E
D

4
[1

:0
] 

O
S

P
E

E
D

3
[1

:0
] 

O
S

P
E

E
D

2
[1

:0
] 

O
S

P
E

E
D

1
[1

:0
] 

O
S

P
E

E
D

0
[1

: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 

0
x
0
C 

GPIO
A_PU
PDR 

P
U

P
D

1
5
[1

:0
] 

P
U

P
D

1
4
[1

:0
] 

P
U

P
D

1
3
[1

:0
] 

P
U

P
D

1
2
[1

:0
] 

P
U

P
D

1
1
[1

:0
] 

P
U

P
D

1
0
[1

:0
] 

P
U

P
D

9
[1

:0
] 

P
U

P
D

8
[1

:0
] 

P
U

P
D

7
[1

:0
] 

P
U

P
D

6
[1

:0
] 

P
U

P
D

5
[1

:0
] 

P
U

P
D

4
[1

:0
] 

P
U

P
D

3
[1

:0
] 

P
U

P
D

2
[1

:0
] 

P
U

P
D

1
[1

:0
] 

P
U

P
D

0
[1

:0
] 

Reset 
value 

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 

0
x
0
C 

GPIO
B_PU
PDR 

P
U

P
D

1
5
[1

:0
] 

P
U

P
D

1
4
[1

:0

] 

P
U

P
D

1
3
[1

:0
] 

P
U

P
D

1
2
[1

:0

] 

P
U

P
D

1
1
[1

:0

] 

P
U

P
D

1
0
[1

:0
] 

P
U

P
D

9
[1

:0
] 

P
U

P
D

8
[1

:0
] 

P
U

P
D

7
[1

:0
] 

P
U

P
D

6
[1

:0
] 

P
U

P
D

5
[1

:0
] 

P
U

P
D

4
[1

:0
] 

P
U

P
D

3
[1

:0
] 

P
U

P
D

2
[1

:0
] 

P
U

P
D

1
[1

:0
] 

P
U

P
D

0
[1

:0
] 
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O
ff
s
et 

Reg-
ister 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
 

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 

0
x
0
C 

GPIO
C_P
UPD

R P
U

P
D

1
5
[1

:
0
] 

P
U

P
D

1
4
[1

:

0
] 

P
U

P
D

1
3
[1

:
0
] 

P
U

P
D

1
2
[1

:

0
] 

P
U

P
D

1
1
[1

:

0
] 

P
U

P
D

1
0
[1

:
0
] 

P
U

P
D

9
[1

:0
] 

P
U

P
D

8
[1

:0
] 

P
U

P
D

7
[1

:0
] 

P
U

P
D

6
[1

:0
] 

P
U

P
D

5
[1

:0
] 

P
U

P
D

4
[1

:0
] 

P
U

P
D

3
[1

:0
] 

P
U

P
D

2
[1

:0
] 

P
U

P
D

1
[1

:0
] 

P
U

P
D

0
[1

: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 1 0 0 0 0 0 0 0 0 0 

0
x
1
0 

GPIO
x_ID

R 
 (x=A, 
B, C) 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

ID
1
5
 

ID
1
4
 

ID
1
3
 

ID
1
2
 

ID
1
1
 

ID
1
0
 

ID
9
 

ID
8
 

ID
7
 

ID
6
 

ID
5
 

ID
4
 

ID
3
 

ID
2
 

ID
1
 

ID
0
 

Reset 
value 

                X X X X X X X X X X X X X X X X 

0
x
1
4 

GPIO
x_OD

R   
(x=A, 
B, C) 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

O
D

1
5
 

O
D

1
4
 

O
D

1
3
 

O
D

1
2
 

O
D

1
1
 

O
D

1
0
 

O
D

9
 

O
D

8
 

O
D

7
 

O
D

6
 

O
D

5
 

O
D

4
 

O
D

3
 

O
D

2
 

O
D

1
 

O
D

0
 

Reset 
value 

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

0
x
1
8 

GPIO
x_BS
RR  

(x=A, 
B,CF) 

B
R

1
5
 

B
R

1
4
 

B
R

1
3
 

B
R

1
2
 

B
R

1
1
 

B
R

1
0
 

B
R

9
 

B
R

8
 

B
R

7
 

B
R

6
 

B
R

5
 

B
R

4
 

B
R

3
 

B
R

2
 

B
R

1
 

B
R

0
 

B
S

1
5
 

B
S

1
4
 

B
S

1
3
 

B
S

1
2
 

B
S

1
1
 

B
S

1
0
 

B
S

9
 

B
S

8
 

B
S

7
 

B
S

6
 

B
S

5
 

B
S

4
 

B
S

3
 

B
S

2
 

B
S

1
 

B
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 

0
x
1
C 

GPIO
x_LC
KR  

(x=A, 
B, C) 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

L
C

K
K

 

L
C

K
1
5
 

L
C

K
1
4
 

L
C

K
1
3
 

L
C

K
1
2
 

L
C

K
1
1
 

L
C

K
1
0
 

L
C

K
9
 

L
C

K
8
 

L
C

K
7
 

L
C

K
6
 

L
C

K
5
 

L
C

K
4
 

L
C

K
3
 

L
C

K
2
 

L
C

K
1
 

L
C

K
0
 

Reset 
value 

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

0
x
2
0 

GPIO
x_AF
RL  

(x=A, 
B, C) 

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 

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 

0
x
2
4 

GPIO
x_AF
RH 

(x=A, 
B, C) 

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 

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 

0
x
2
8 

GPIO
x_BR

R    
(x=A, 
B, C) 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

B
R

1
5
 

B
R

1
4
 

B
R

1
3
 

B
R

1
2
 

B
R

1
1
 

B
R

1
0
 

B
R

9
 

B
R

8
 

B
R

7
 

B
R

6
 

B
R

5
 

B
R

4
 

B
R

3
 

B
R

2
 

B
R

1
 

B
R

0
 

Reset 
value 

                0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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10.  系统配置控制器 (SYSCFG) 

Ɑԓῶ ᷿ ḷḕᵸι ίֺᵸ￼Ѯ ￼ῗχ 

Â Ӕ ἆ јӔ ᶈ•Ҏ IO pinі￼ I2C fast Mode Plus 

Â Remapӈ҈Ҧ ת ẦḊתᶟ￼ḕӴᵸ 

Â ת ὶֹ GPIO￼ᶹ ѧᾸ 

Â ת ₈ớ⸗ớ 

10.1. 系统配置寄存器 

10.1.1. SYSCFG 配置寄存器 1(SYSCFG_CFGR1) 

ḷḕᵸּזӐḕӴᵸᵙίֺ⸗℮ IOו ￼ԏӌ  

ῶѣӈּזӐ ḕӴᵸᶊᶍ 0x0000 0000 ￼ ѣӈּז‎ Ὅ ҭ￼ⱶת remapιẊ bypassὲ

ҭ BOOT Ὅ ᶈᶶӈᵅι ҎӈӔּז ḫ boot₩Ẫ ￼Ӫ  

Address offset:0x00 

Reset value:0x0000 000x(xῗ ḫ boot₩Ẫ Ὅ￼ḕӴᵸ₩Ẫ) 

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

I2C_PB6
_ ANF 

I2C_PB4
_ ANF 

I2C_PB3
_ ANF 

I2C_PA2
_ ANF 

            RW RW   

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res 
MEM_MODE 
[1:0] 

              RW 

 

Bit Name R/W Reset Value Function 

31:20 Reserved RW - ᴵ ᴵ֒ 

19 I2C_PB6_FMP RW 0 

I2C FM+₩Ẫ ט ӈ╗☼ד  

0χ pinṪӐᶈ‰֝₩Ẫψ 

1χ pinӔ I2C FM+₩Ẫ 

18 I2C_PB4_FMP RW 0 

I2C FM+₩Ẫ ט ӈ╗☼ד  

0χ pinṪӐᶈ‰֝₩Ẫψ 

1χ pinӔ I2C FM+₩Ẫ 

17 I2C_PB3_FMP RW 0 

I2C FM+₩Ẫ ט ӈ╗☼ד  

0χ pinṪӐᶈ‰֝₩Ẫψ 

1χ pinӔ I2C FM+₩Ẫ 

16 I2C_PA2_FMP RW 0 

I2C FM+₩Ẫ ט ӈ╗☼ד  

0χ pinṪӐᶈ‰֝₩Ẫψ 

1χ pinӔ I2C FM+₩Ẫ 

17:2 Reserved RW 0 ᴵ ᴵ֒ 

1:0 
MEM_MODE 

[1:0] 
  

Memory mapping Ὅӈ 

ҭ ӈι ҭ▐ ҤҪίֺḕӴᵸ￼ 0x0000 0000ᶊ

ᶍ￼ mapping ᶈᶶӈᵅι Ҏӈ ḫזּ ḫ ᵏט₩Ẫ

Ӫ  

X0χMain flash, mappedᶈ 0x0000 0000 

01χSystem flash , mappedᶈ 0x0000 0000 
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Bit Name R/W Reset Value Function 

11χSRAM, mappedᶈ 0x0000 0000 

10.1.2. SYSCFG 配置寄存器 2 (SYSCFG_CFGR2) 

Address offset:0x18 

Reset value：0x0000 

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res 
Re
s 

Re
s 

Re
s 

Re
s 

Res Res 
Re
s 

Re
s 

Res 

                

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

ETR_SRC_
TIM1 

Re
s 

Re
s 

Re
s 

Re
s 

COMP2_BRK
_TIM1 

COMP1_BRK
_TIM1 

Re
s 

Re
s 

LOCK
UP 

_LOC
K 

     RW     RW RW   RW 

 

Bit Name R/W Reset Value Function 

31:11 Reserved - - - 

10:9 
ETR_SRC 
_TIM1[1:0] 

RW 2’b00 

TIMER1 ETR Ԅ◊ Ὅ  

2’b00: ETR‎◊҈ GPIO 

2’b01: ETR‎◊҈ COMP1 

2’b10: ETR‎◊҈ COMP2 

2’b11: ETR‎◊҈ ADC 

8:5 Reserved - - - 

4 
COMP2_BRK 

_TIM1 
RW 0 

COMP2Ӑѭ TIMx break ԄӔ  

0χCOMP2 ֧јӐѭ TIM1 break input 

1χCOMP2 ֧Ӑѭ TIM1 break input 

3 
COMP1_BRK_ 

TIM1 
RW 0 

COMP1Ӑѭ TIMx break ԄӔ  

0χCOMP1 ֧јӐѭ TIM1 break input 

1χCOMP1 ֧Ӑѭ TIM1 break input 

2:1 Reserved - - - 

0 
LOCKUP_ 

LOCK 
RW  

Cortex-M0+ LOCKUPӈ￼Ӕ ӈ 

ҭ ӈι ᶶӈ▐ ḜᴵҨӔ ᵙ ḧ Cortex-M0+

￼ LOCKUP(hardfault) ֧ TIM1￼ Ԅ  

0χCortex-M0+￼ LOCKUP ֧јљ TIM1￼ Ԅ

ὶ 

1χCortex-M0+￼ LOCKUP ֧љ TIM1￼ Ԅ ὶ 

10.1.3. GPIO 滤波使能（GPIO_ENS） 

Address offset:0x1C 

Reset value:0x0000_0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res PC_ENS 

              RW RW 

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

PB_ENS PA_ENS 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ18 Ӡּפ RES - Ӡּפ 
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Bit Name R/W Reset Value Function 

17χ16 PC_ENS[x] RW 0 

Noise filter enable, active high 

0: noise filter bypassed 

1: noise filter enabled 

15χ8 PB_ENS[x] RW 0 

Noise filter enable, active high 

0: noise filter bypassed 

1: noise filter enabled 

7χ0 PA_ENS[x] RW 0 

Noise filter enable, active high 

0: noise filter bypassed 

1: noise filter enabled 

10.1.4. SYSCFG 寄存器映像 

O
ff
s
et 

Re
gis
ter 

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
 

0
x
0
0 

SY
SC
FG
_ 

CF
GR
1 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

I2
C

_
P

B
6

_
F

M
P

 

I2
C

_
P

B
4

_
F

M
P

 

I2
C

_
P

B
3

_
F

M
P

 

I2
C

_
P

A
2

_
F

M
P

 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

M
E

M
_
M

O
D

E
[1

:0
] 

Re-
set 
val
ue 

                                                            X X 

0
x
1
8 

SY
SC
FG
_ 

CF
GR
2 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

E
T

R
_

S
R

C
_

T
IM

1
[

1
:0

] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

C
O

M
P

2
_

B
R

K
_
T

I

M
2

1
 

C
O

M
P

2
_

B
R

K
_
T

I

M
2

2
 

C
O

M
P

2
_

B
R

K
_
T

I

M
2

3
 

R
e
s
. 

L
O

C
K

U
P

_
L

O
C

K
 

Re-
set 
val
ue 

                                          0 0         0 0 0   0 

0
x
1
C 

GP
IO_
EN
S 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
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11.  中断和事件  

11.1. 嵌套向量中断控制器(NVIC) 

11.1.1.  主要特性 

Â 32ѦᴵṜ ￼ѧᾸ εјץὐ 16Ѧ CPU￼ѧᾸζ 

Â 4Ѧᴵ ￼ҸӾ ε2ӈѧᾸҸӾ ζ 

Â Ӊả ￼ exceptionᵙѧᾸᶴת 

Â ו  ίֺת

Â ίֺḷḕᵸ￼ḫא 

NVICᵙ CPUὶᴭῗ ᵀ￼ι ӔệӉả ѧᾸᶴתᵙᵅֹ ѧᾸ￼ ᾦᶴתἄѭᴵ ὐץ CPU￼

exceptionιἍῶѧᾸ NVIC ת  

11.1.2. 系统嘀嗒（SysTick）校准值寄存器 

›֝Ӫ ѭ 6000ι SysTickῊ ѭ 6MHzεmax fHCLK/8ζι ֧҃ 1ms￼ᴠ time 

base  

11.1.3. 中断和异常向量 

位置 优先级 优先级类型 名称 说明 地址 

- - - - Ӡּ0 פx0000_0000 

- -3 ᶁḧ ᶶӈ ᶶӈ 0x0000_0004 

- -2 ᶁḧ NMI_Handler 

јᴵṜ ѧᾸ 

RCCῊ Ḡԅ (CSS) ὶֹ 

NMIᵇ  

0x0000_0008 

- -1 ᶁḧ HardFualt_Handler Ἅῶ ᶚ￼᷂ᾦ 0x0000_000C 

- 3 ᴵ  SVCall SWIὝҧ￼ Ὸח  0x0000_002C זּ

- 5 ᴵ  PendSV ᴵὛ ￼ Ὸ0 חx0000_0038 

 6  SysTick ḧῊᵸ 0x0000_003C 

0 7 - Ӡּפ Ӡּ0 פx0000_0040 

1 8 - Ӡּפ Ӡּ0 פx0000_0044 

2 9 - Ӡּפ Ӡּ0 פx0000_0048 

3 10 ᴵ  Flash FlashԅṕѧᾸ 0x0000_004C 

4 11 ᴵ  RCC RCCԅṕѧᾸ 0x0000_0050 

5 12 ᴵ  EXTI0_1 EXTI line[1:0] interrupt 0x0000_0054 

6 13 ᴵ  EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058 

7 14 ᴵ  EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C 

8 15 - Ӡּפ Ӡּ0 פx0000_0060 

9 16 - Ӡּפ Ӡּ0 פx0000_0064 

10 17 - Ӡּפ Ӡּ0 פx0000_0068 

11 18 - Ӡּפ Ӡּ0 פx0000_006C 

12 19 ᴵ  ADC_COMP 
ADC and COMP interrupts (COMP 
combined with EXTI 17 & 18) 

0x0000_0070 
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位置 优先级 优先级类型 名称 说明 地址 

13 20 ᴵ  
TIM1_BRK_UP_TRG
_COM 

TIM1ᾸẦ ῭Ὰ ᴧᵙ ӡѧᾸ  0x0000_0074 

14 21 ᴵ  TIM1_CC TIM1Ὢ /⅝ ѧᾸ 0x0000_0078 

15 22 - Ӡּפ Ӡּ0 פx0000_007C 

16 23 - Ӡּפ Ӡּ0 פx0000_0080 

17 24 ᴵ  LPTIM1 LPTIMѧᾸ 0x0000_0084 

18 25 - Ӡּפ Ӡּ0 פx0000_0088 

19 26 ᴵ  TIM14 TIM14ԅṕѧᾸ 0x0000_008C 

20 27 - Ӡּפ Ӡּ0 פx0000_0090 

21 28 - Ӡּפ Ӡּ0 פx0000_0094 

22 29 - Ӡּפ Ӡּ0 פx0000_0098 

23 30 ᴵ  I2C1 I2C1ԅṕѧᾸ 0x0000_009C 

24 31 - Ӡּפ Ӡּ0 פx0000_00A0 

25 32 ᴵ  SPI1 SPI1ԅṕѧᾸ 0x0000_00A4 

26 33 - Ӡּפ Ӡּ0 פx0000_00A8 

27 34 ᴵ  USART1 USART1ԅṕѧᾸ 0x0000_00AC 

28 35 ᴵ  Ӡּפ Ӡּ0 פx0000_00B0 

29 36 - Ӡּפ Ӡּ0 פx0000_00B4 

30 37 - Ӡּפ Ӡּ0 פx0000_00B8 

31 38 - Ӡּפ Ӡּ0 פx0000_00BC 

1. The grayed cellsεthe address less than 0x0000 0040ζ correspond to the Cortex®-M0+ interrupts. 

11.2. 外部中断/事件控制器(EXTI) 

ἛṝѧᾸᵙ҆ҭίֺᵸι configurableεᴵ ζᵙ directε ὶ҆ҭζ Ԅ(Lines)ι ת CPUᵙ

ᵨ ו ιẊ ֧ї ∂ӡᴺχ 

Â ѧᾸ ∂ι int_ctrl₩ᶒғּו CPU￼ IRQ 

Â ҆ҭ ∂ι CPU￼҆ҭ ԄεRXEVζ 

Â ᵨ ∂ι ו  ίֺ₩ᶒת

EXTIᵨ ∂ӹ ҡ stop₩Ẫᵨ ιѧᾸ ∂ᵙ҆ҭ ∂ѼᴵҨᶈ⃰Ẃ ₩ẪӔּז  

EXTIӹ ᶺת 21Ѧ configurable/direct҆ҭ lineε19Ѧ configurable҆ҭ Lineᵙ 2Ѧ direct҆ҭ

lineζ  

11.2.1. EXTI 主要特性 

Â ᴵҨ GPIOᵙὝḧ₩ᶒεCOMP/LPTIMζ Ԅ҆ҭᵨ  

Â Configurableᶚ҆ҭε‎ I/Oιἆῂꜛỗ pendingӈ￼ᶹ ιғּו ֗￼ᶹ ζ 

V ᴵ ῶᾦ ᴧ⌐εі״⌐/ї ⌐ζ 

V ѧᾸὛ ‰Ốӈ 

V ꜠ ѧᾸᵙ҆ҭғּוṜ ӈ 

V ᴵ ҭ ᴧ 

Â Directᶚ҆ҭεԏῶԋ ‰ỐᵙѧᾸ pendingꜛỗӈ￼ᶹ ζ 

V ᶁḧ￼і״⌐ ᴧ 

V ᶈ EXTI₩ᶒ ≡ῶѧᾸ pendingӈ 
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V ꜠ ѧᾸᵙ҆ҭғּוṜ ӈ 

V ῂ ҭ ᴧ 

Â IO ᴭ Ὅ 

11.2.2. EXTI 框图 

Event
MaskingTrigger

Detect

EXTI
MUX

GPIO

Peri.

Interrupts

Wakeup

Registers
AHB interface

paio[7:0]

Events

CPU

PWR

Software Config triggers[18:0]

RXEV

IRQ[31:0]

hclk

exti

Int_ctrl

Interrupt
Masking

Interrupt

pbio[7:0]

Pcio[1:0]

exti_int_comb[25:0]

cpu_rxev

cpu_irq[31:0]

RCC

wkup_stop

 

ᶃ 11-1 EXTI⁭ᶃ 

11.2.3. 外设和 CPU 的 EXTI 连接 

ᶈ stop₩Ẫї ғּוᵨ ἆ ѧᾸ҆ҭӡᴺ￼ᶹ ι ὶ EXTI₩ᶒ  

Â ғּו Ѧ ֗￼ιἆ ᶹ ԓ ≡ῶѧᾸꜛỗӈ￼ᵨ ӡᴺι ὶֹ EXTI ₩ᶒ￼ configurable line

℅Ὴ EXTI₩ᶒғּו ѦѧᾸὛ ӈε ӈ ▐ ζι EXTIѧᾸҺӐѭ CPU￼ѧᾸӡᴺ  

Â ῶԋ ￼ꜛỗӈε ӈᶈᶹ ▐ ζ￼ᶹ ￼ѧᾸᵙᵨ ӡᴺι ὶֹ EXTI₩ᶒ￼ᵨ ᴧӡᴺ  

Â Ἅῶ GPIO port Ԅֹ EXTI MUX₩ᶒι configurable￼ ιӹ ѧᵅӐѭ ᵨ ӡᴺ  

11.2.4. EXTI 可配置事件（configurable）触发唤醒 

EXTI_SWIER1ḷḕᵸι ҭᴵҨ ᴧᵨ ו  

ῶḾẔḷḕᵸ і״⌐ἆ ї ⌐ ᴧἆ ᴥ⌐ ᴧ configurable ᶚ҆ҭι ҭ⁞Ὧ ₅╜

configurable ᶚ҆ҭ ԄӡᴺιғּוḾẔᵨ ҆ҭἆ ѧᾸӡᴺ  

CPUῶњּזѧᾸṜ ḷḕᵸᵙ҆ҭṜ ḷḕᵸ ҆ҭӔ ᵅғּו CPU￼҆ҭ Ἅῶ CPU￼҆ҭ

Ɏἆɏ ᵅ ֹ֧ CPU￼ᵪ ҆ҭ Ԅӡᴺ rxev  

Configurable ᶚ҆ҭῶᵪ ￼ѧᾸὛ ∂ḷḕᵸιљ CPUԊҕ Ὓ ḷḕᵸᴱῶẸ CPUѧᾸṜ ḷ

ḕᵸεEXTI_IMRζ ѭ῾Ṝ ῊἑҺ ӈ ⅛ Ѧ configurable ᶚ҆ҭ ҺḾẔ CPUᶹ ѧᾸӡᴺεῶ

ҎҺᶶֹּזᵃ Ѧ CPUᶹ ѧᾸӡᴺζ Configurable ᶚ҆ҭѧᾸ CPU EXTI_PRḷḕᵸ ε֒

1▐ ζ  

├χẸѧᾸ pendingḷḕᵸεEXTI_PRζῶ bitӠὙῶᾦῊε῾▐ ζι ј ԄӉו ₩Ẫ  
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11.2.5. EXTI 直接类型事件输入唤醒 

direct ᶚ҆ҭҺᶈ EXTI ₩ᶒғּוѧᾸιẊҺғּוᵨ ᵙ CPU Ḓ ￼҆ҭӡᴺ CPU ᶈᶴת

ᶚ ᴧ҆ҭғּו￼ѧᾸῊι ▐ ᶹ ₩ᶒ￼ѧᾸꜛỗӈ  

11.2.6. EXTI 选择器 

GPIO ҨїΆẪזּ ὶֹ 8Ѧᶹ ѧᾸ/҆ҭ lineіχ 

PA0

PB0

PC0

EXTI0

EXTI0 bits

PA1

PB1

PC1

EXTI1

EXTI1 bits

PA2

PB2

EXTI2

EXTI2 bits

PA3

PB3

EXTI3

EXTI3 bits

PA4

PB4

EXTI4

EXTI4 bits

PA5

PB5

EXTI5

EXTI5 bits

PA6

PB6

EXTI6

EXTI6 bits

PA7

PB7

EXTI7

EXTI7 bits

 

ᶃ 11-2 ᶹ ѧᾸ/҆ҭ GPIOῑӵ 

Ἅῶ line ὶԓḳḅї Ἅ χ 

EXTI line Line source Line type 

Line 0-15 GPIO configurable 

Line 16 Reserved  

Line 17 COMP 1 output Configurable 

Line 18 COMP 2 output Configurable 

Line 19 Reserved  

Line 20 Reserved  

Line 21 Reserved  

Line 22 Reserved  

Line 23 Reserved  

Line 24 Reserved  

Line 25 Reserved  

Line 26 Reserved  

Line 27 Reserved  

Line 28 Reserved  

Line 29 LPTIM Direct 
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11.3. EXTI 寄存器 

ᶹ ￼ḷḕᵸᴵҨּז word(32bit) half-wordε16bitζᵙ byteε8bitζ  

11.3.1. 上升沿触发选择寄存器 (EXTI_RTSR) 

Address offset: 0x00 

Reset value: 0x0000 0000 

ҝץᵍḾ configurable҆ҭ￼ḷḕᵸίֺӈ  

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

Res Res Res Res Res Res Res Res Res Res Res Res Res RT18 RT17 Res 

             RW RW  

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

Res Res Res Res Res Res Res Res RT7 RT6 RT5 RT4 RT3 RT2 RT1 RT0 

        RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31:19 Reserved    

18 RT18 RW 0 

Configurable ᶚ EXTI line18і״⌐ ᴧ  

0χ ₿ 

1χӔ  

17 RT17 RW 0 

Configurable ᶚ EXTI line17і״⌐ ᴧ  

0χ ₿ 

1χӔ  

16:8 Reserved    

7 RT7 RW 0 

Configurable ᶚ EXTI line7і״⌐ ᴧ  

0χ ₿ 

1χӔ  

6 RT6 RW 0 

Configurable ᶚ EXTI line6і״⌐ ᴧ  

0χ ₿ 

1χӔ  

5 RT5 RW 0 

Configurable ᶚ EXTI line5і״⌐ ᴧ  

0χ ₿ 

1χӔ  

4 RT4 RW 0 

Configurable ᶚ EXTI line4і״⌐ ᴧ  

0χ ₿ 

1χӔ  

3 RT3 RW 0 

Configurable ᶚ EXTI line3і״⌐ ᴧ  

0χ ₿ 

1χӔ  

2 RT2 RW 0 

Configurable ᶚ EXTI line2і״⌐ ᴧ  

0χ ₿ 

1χӔ  

1 RT1 RW 0 

Configurable ᶚ EXTI line1і״⌐ ᴧ  

0χ ₿ 

1χӔ  

0 RT0 RW 0 

Configurable ᶚ EXTI line0і״⌐ ᴧ  

0χ ₿ 

1χӔ  
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configurable lineῗ ⌐ ᴧ￼ιᶈ Ҏ Lineіј ғּוↄֽ ḅ‛ᶈ֒ EXTI_RTSRḷḕᵸῼ ιcon-

figurableѧᾸ ι⌐״і҃א֧ ԋ￼ Pendingӈј ӈ  

ᶈᵃ Ѧ lineіᴵҨᵃῊ і״ᵙї ⌐ιᶈ ừ֙їιѣ ⌐ Һғּו ᴧ‍ҭ  

11.3.2. 下降沿触发选择寄存器 (EXTI_FTSR) 

Address offset: 0x04 

Reset value: 0x0000 0000 

ҝץᵍḾ configurable҆ҭ￼ḷḕᵸίֺӈ  

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

Res Res Res  Res Res Res Res Res Res Res Res Res Res FT18 FT17 Res 

             RW RW RW 

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

Res Res Res Res Res Res Res Res FT7 FT6 FT5 FT4 FT3 FT2 FT1 FT0 

        RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ19 Reserved  -  

18 FT18 RW 0 

Configurable ᶚ EXTI line18ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

17 FT17 RW 0 

Configurable ᶚ EXTI line17ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

16χ8 Reserved    

7 FT7 RW 0 

Configurable ᶚ EXTI line7ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

6 FT6 RW 0 

Configurable ᶚ EXTI line6ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

5 FT5 RW 0 

Configurable ᶚ EXTI line5ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

4 FT4 RW 0 

Configurable ᶚ EXTI line4ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

3 FT3 RW 0 

Configurable ᶚ EXTI line3ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

2 FT2 RW 0 

Configurable ᶚ EXTI line2ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

1 FT1 RW 0 

Configurable ᶚ EXTI line1ї ⌐ ᴧ  

0χ ₿ 

1χӔ  

0 FT0 RW 0 
Configurable ᶚ EXTI line0ї ⌐ ᴧ  

0χ ₿ 
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Bit Name R/W Reset Value Function 

1χӔ  

Configurable lineῗ ⌐ ᴧ￼ιᶈ Ҏ Lineіј ғּוↄֽ ḅ‛ᶈ֒ EXTI_FTSRḷḕᵸῼ ιcon-

figurable line֧҃אї ⌐ι ԋ￼ Pendingӈј ӈ  

ᶈᵃ Ѧ lineіᴵҨᵃῊ і״ᵙї ⌐ιᶈ ừ֙їιѣ ⌐ Һғּו ᴧ‍ҭ  

11.3.3. 软件中断事件寄存器 (EXTI_SWIER) 

Address offset: 0x08 

Reset value: 0x0000 0000 

ҝץᵍḾ configurable҆ҭ￼ḷḕᵸίֺӈ  

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

Res Res Res Res Res Res Res Res Res Res Res Res Res SW18 SW17 Res 

             RW RW  

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

Res Res Res Res Res Res Res Res SW7 SW6 SW5 SW4 SW3 SW2 SW1 SW0 

        RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ19 Reserved  -  

18 SWI18 RW 0 

Configurable ᶚ EXTI line18 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

17 SWI17 RW 0 

Configurable ᶚ EXTI line17 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ ▐ ᵻ 0. 

16χ8 Reserved    

7 SWI7 RW 0 

Configurable ᶚ EXTI line7 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

6 SWI6 RW 0 

Configurable ᶚ EXTI line6 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

5 SWI5 RW 0 

Configurable ᶚ EXTI line5 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

4 SWI4 RW 0 

Configurable ᶚ EXTI line4 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 
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Bit Name R/W Reset Value Function 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

3 SWI3 RW 0 

Configurable ᶚ EXTI line3 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

2 SWI2 RW 0 

Configurable ᶚ EXTI line2 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

1 SWI1 RW 0 

Configurable ᶚ EXTI line1 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

0 SWI0 RW 0 

Configurable ᶚ EXTI line0 ҭі״⌐ ᴧ  

0χ≡ῶẽᵠ 

1χғּוі״⌐ ᴧ҆ҭι ғּוѧᾸ 

ӈּי ҭ▐ ι ᵻ 0ε ҭ▐ ᵅζἆ Ӫε ҭ▐

ׁζ 

11.3.4. 挂起寄存器(EXTI_PR) 

Address offset: 0x0C 

Reset value: 0x0 

ҝץᵍḾ configurable҆ҭ￼ḷḕᵸίֺӈ  

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res Res Res Res PR18 PR17 Res 

             
rc_w

1 
rc_w

1 
 

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

PR7 PR6 PR5 PR4 PR3 PR2 PR1 PR0 

        
rc_w

1 
rc_w

1 
rc_w

1 
rc_w

1 
rc_w

1 
rc_w

1 
rc_w

1 
rc_w

1 

 

Bit Name R/W Reset Value Function 

31χ19 Reserved reserved -  

18 PR18 RC_W1 0 

Configurable ᶚ EXTI line18҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

17 PR17 RC_W1 0 

Configurable ᶚ EXTI line17҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  
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Bit Name R/W Reset Value Function 

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

16χ8 Reserved    

7 PR7 RC_W1 0 

Configurable ᶚ EXTI line7҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

6 PR6 RC_W1 0 

Configurable ᶚ EXTI line6҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

5 PR5 RC_W1 0 

Configurable ᶚ EXTI line5҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

4 PR4 RC_W1 0 

Configurable ᶚ EXTI line4҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

3 PR3 RC_W1 0 

Configurable ᶚ EXTI line3҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

2 PR2 RC_W1 0 

Configurable ᶚ EXTI line2҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

1 PR1 RC_W1 0 

Configurable ᶚ EXTI line1҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

0 PR0 RC_W1 0 

Configurable ᶚ EXTI line0҆ҭὛ ‰Ố

ҭἆ ҭғּוі״⌐/ї ⌐ ᴧ҆ҭῊι ӈ

ӈ ҭ֒ 1▐  

0χ῾ғּ҆וҭ ∂ψ 

1χғּוі״⌐/ї ⌐/ ҭ ᴧ҆ҭ ∂ψ 

11.3.5. 外部中断选择寄存器 1 (EXTI_EXTICR1) 
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Address offset:0x60 

Reset value:0x0000 

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

Res Res Res Res Res Res EXTI3[1:0] Res Res Res Res Res Res EXTI2[1:0] 

      RW RW       RW RW 

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

Res Res Res Res Res Res EXTI1[1:0] Res Res Res Res Res Res EXTI0[1:0] 

      RW RW       RW RW 

 

Bit Name R/W Reset Value Function 

31:21 Reserved - - Reserved 

25:24 EXTI3[1:0] RW 0 

EXTI3ḾẔ GPIO port Ὅ  

2’b00: PA[3] pin 
2’b01: PB[3] pin 
2’b11: reserved 

23:18 Reserved - - Reserved 

17:16 EXTI2[1:0] RW 0 

EXTI2ḾẔ GPIO port Ὅ  

2’b00: PA[2] pin 
2’b01: PB[2] pin 
2’b11: reserved 

15:10 Reserved - - Reserved 

9:8 EXTI1[1:0] RW 0 

EXTI1ḾẔ GPIO port Ὅ  

2’b00: PA[1] pin 
2’b01: PB[1] pin 
2’b10: PC[1] pin 
2’b11: reserved 

7:2 Reserved - - Reserved 

1:0 EXTI0[1:0] RW 0 

EXTI0ḾẔ GPIO port Ὅ  

2’b00: PA[0] pin 
2’b01: PB[0] pin 
2’b10: PC[0] pin 
2’b11: reserved 

11.3.6. 外部中断选择寄存器 2 (EXTI_EXTICR2) 

Address offset:0x64 

Reset value:0x0000 

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

Res Res Res Res Res Res Res EXTI7 Res Res Res Res Res Res Res EXTI6 

       RW        RW 

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

Res Res Res Res Res Res RW EXTI5 Res Res Res Res Res Res EXTI4[1:0] 

       RW       RW RW 

 

Bit Name R/W Reset Value Function 

31:25 Reserved - - Reserved 

24 EXTI7 RW 0 
EXTI7ḾẔ GPIO port Ὅ  

0: PA[7] pin 
1: PB[7] pin 

23:18 Reserved - - Reserved 

17:16 EXTI6 RW 0 
EXTI6ḾẔ GPIO port Ὅ  

0: PA[6] pin 
1: PB[6] pin 

15:9 Reserved - - Reserved 

8 EXTI5 RW 0 
EXTI5ḾẔ GPIO port Ὅ  

0: PA[5] pin 
1: PB[5] pin 

7:2 Reserved - - Reserved 

1:0 EXTI4[1:0] RW 0 EXTI4ḾẔ GPIO port Ὅ  



PY32F002B Ύ  

108/308 

Bit Name R/W Reset Value Function 

2’b00: PA[4] pin 
2’b01: PB[4] pin 
2’b11: reserved 

11.3.7. 中断屏蔽寄存器（EXTI_IMR） 

Address offset:0x80 

Reset value:0x2000 0000 

├Ỵχ Direct ᶚ line￼ѧᾸ mask bit ѭ 1ιᴏӹ lineψconfigurable line￼ maskӈι ѭ 0ιᴏ

Ṝ line  

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

Res Res IM29 Res Res Res Res Res Res Res Res Res Res IM18 IM17 Res 

  RW           RW RW  

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

Res Res Res Res Res Res Res Res IM7 IM6 IM5 IM4 IM3 IM2 IM1 IM0 

        RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31:30 Reserved    

29 IM29 RW 1 

EXTI line29ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

28:19 Reserved    

18 IM18 RW 0 

EXTI line18ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

17 IM17 RW 0 

EXTI line17ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

16:8 Reserved    

7 IM7 RW 0 

EXTI line7ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

6 IM6 RW 0 

EXTI line6ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

5 IM5 RW 0 

EXTI line5ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

4 IM4 RW 0 

EXTI line4ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

3 IM3 RW 0 

EXTI line3ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

2 IM2 RW 0 

EXTI line2ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

1 IM1 RW 0 EXTI line1ӐѭѧᾸᵨ CPUṜ ίֺ  
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Bit Name R/W Reset Value Function 

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

0 IM0 RW 0 

EXTI line0ӐѭѧᾸᵨ CPUṜ ίֺ  

0χѧᾸᵨ Ṝ  

1χѧᾸᵨ ῾Ṝ  

11.3.8. 事件屏蔽寄存器(EXTI_EMR) 

Address offset: 0x84 

Reset value: 0x0000 0000 

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

Res Res EM29 Res Res Res Res Res Res Res Res Res Res EM18 EM17 Res 

  RW           RW RW  

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

Res Res Res Res Res Res Res Res EM7 EM6 EM5 EM4 EM3 EM2 EM1 EM0 

        RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31:30 Reserved    

29 EM29 RW 0 

EXTI line29Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

28:19 Reserved    

18 EM18 RW 0 

EXTI line18Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

17 EM17 RW 0 

EXTI line17Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

16:8 Reserved    

7 EM7 RW 0 

EXTI line7Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

6 EM6 RW 0 

EXTI line6Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

5 EM5 RW 0 

EXTI line5Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

4 EM4 RW 0 

EXTI line4Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

3 EM3 RW 0 

EXTI line3Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

2 EM2 RW 0 

EXTI line2Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

1 EM1 RW 0 EXTI line1Ӑѭ҆ҭᵨ CPUṜ ίֺ  
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Bit Name R/W Reset Value Function 

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  

0 EM0 RW 0 

EXTI line0Ӑѭ҆ҭᵨ CPUṜ ίֺ  

0χ҆ҭᵨ Ṝ  

1χ҆ҭᵨ ῾Ṝ  
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12.  循环冗余校验 (CRC) 

12.1.  简介 

⁞Ὧּוἄᶺ ẪιCRC ᴅӺṄ Ԅ￼ 32ӈᾭὯι ғּו Ѧ CRC ‛  

12.2. CRC 主要特点 

Â Ӕּז CRC-32εҨᶿ ζᶺ Ẫχ0x4C11DB7 

X32 + X26 + X23 +X22 +X16 + X12 + X11 + X10 +X8 + X7 + X5 + X4 + X2 + X +1 

Â ᾟὙ 32ӈᾭὯ Ԅ 

Â ᴅѦ Ԅ/ ֧ 32ᾭὯᵙ ‛ ֧Ԋּז Ѧḷḕᵸ 

Â General purpose￼ 8ӈḷḕᵸεᴵ  ӐѪῊḕӴζזּ

Â Ὴ χ32bitsᾭὯ 4Ѧ AHBῊ  

12.3. CRC 功能描述 

12.3.1. CRC 框图 

Data register(Output)

CRC computation

Data register(Input)

32-bit(read access)

32-bit(write access)

crc_hclk

32-bit AHB bus

 

ᶃ 12-1 CRC ᴅӺ⁭ᶃ 

CRC ᴅӺᵍῶ 1Ѧ 32ӈᾭὯḷḕᵸχ 

 ̧ Ḿ ḷḕᵸ ֒ᾛӐῊιӐѭ ԄḷḕᵸιᴵҨ Ԅ CRC ￼ᾺᾭὯ  

 ̧ Ḿ ḷḕᵸ ᾛӐῊι ᵻі ₭ CRC ￼ ‛  

⅛ ₭֒ԄᾭὯḷḕᵸιԎ ‛ῗׁ ₭ CRC ‛ᵙᾺ ‛￼ ᵀ(ḾᾯѦ 32ӈḔ

CRC ι јῗ Ḕ ᶊ )  

Ẹ CRC⃰ᶈ Ὴι֒ᾛӐҺ ₿ι ֹ CRC ​  
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ᴵҨ ḷḕᵸ CRC_CR￼ RESETӈ‎ ḷḕᵸ CRC_DRѭ 0xFFFF FFFF ᾛӐјẽᵠḷḕ

ᵸ CRC_IDRԓ￼ᾭὯ  

12.4. CRC 寄存器 

12.4.1. 数据寄存器 (CRC_DR) 

Address offset:0x00 

Reset value:0xFFFF FFFF 

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

DR[31:16] 

RW 

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

DR[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31:0 DR RW 32’hFFFFFFFF 

ᾭὯḷḕᵸ  

Ẹ֒ᾺᾭὯῊιӐѭ Ԅḷḕᵸ Ẹ ῊιӠὙѳ

ׁ CRC ‛  

12.4.2. 独立数据寄存器(CRC_IDR) 

Address offset:0x04 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res IDR[7:0] 

        RW 

 

Bit Name R/W Reset Value Function 

31:8 Reserved  -  

7:0 IDR[7:0] RW 0 

זּ 8bitᾭὯḷḕᵸ 

ҎӈּזӐ ѦḔ ￼ѪῊḕӴ ḷḕᵸјҺ

CRC_CRḷḕᵸ￼ RESETӈᶶӈ  

12.4.3. 控制寄存器(CRC_CR) 

Address offset:0x08 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
RE-
SET 

               W 

 

Bit Name R/W Reset Value Function 

31:1 Reserved  -  
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Bit Name R/W Reset Value Function 

0 RESET  0 
ӈ ҭ ӈιּז‎ᶶӈ CRC ᴅӺ ӈᴱ

ӈιּי ҭ ▐ט  

12.4.4. CRC 寄存器映像 
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13.  模拟 /数字转换 (ADC)  

13.1. 简介 

Ɑԏῶ 1Ѧ 12ӈ￼ SAR-ADCεsuccessive approximation analog-to-digital converterζ ₩ᶒԊῶ

10Ѧ ╜ ￼ ιץὐ 8Ѧᶹ ᵙ 2Ѧԓ  

ᴿ ￼ Ὥ₩ẪᴵҨ ḧѭᴅ₭ ₩Ẫ Ὥ ‛ḕӴᶈṫḾ ἆ ᴸḾ ￼ 16ӈᾭὯḷ

ḕᵸѧ  

₩Ὁ watchdogӹ Ẕּ₅ז╜ῗᵋ Ԅּכᴙ ￼ἋḧѲזּ֧҃ ἆ Ӊ Ӫ  

ADCḫ҃אᶈӉ ꞌї ιᴵ ệỄӉ￼ו  

13.2. ADC 主要特性 

Â ớ  

ü 12bit 10bit 8bitᵙ 6bit֫ ꞌᴵ  

ü ADC ὭῊ χ1us@12bitε1MHzζ 

ü ›֝ 

ü ᴵ ￼ ‾Ὴ  

ü ᴵ ￼ᾭὯḾ ₩Ẫ 

Â Ӊו  

ü ѭӉו ᾛӐι Ӊ PCLK ꞌι Ҡⱡ Ὑᵀ ￼ ADCớ  

ü טả Ὥ₩Ẫχ ₿ҨӉ PCLK ғּו○֧ 

Â ₩Ὁ Ԅ  

ü 8Ѧᶹ ₩Ὁ Ԅ  

ü 1Ѧԓ temperature sensor  

ü 1Ѧԓ ᴠ ᴙכּ εVREFINTζ 

Â ὭᾛӐᵏטᴵҨ  

ü ҭᵏט 

ü ᴵ ‖ớ￼ ҭᵏטεTIM1ζ 

Â Ὥ₩Ẫ 

ü ᴅ₭₩Ẫ(single mode)χᴵҨ Ὥ 1Ѧᴅ ἆ ᴵҨἜὼ ֯  

ü ₩Ẫ(continuous mode)χ Ὥ Ὅ￼  

ü ₩Ẫ(discontinuous mode)χ⅛₭ ᴧι Ὥ Ὅ￼ 1₭ 

Â ѧᾸғּו 

ü ᶈᴅѦ ‾ ​ 

ü ᶈᴅѦ Ὥ ​ 

ü ᶈẑ֯ Ὥ ​ 

ü ₩Ὁ ꜟ҆ҭ 

ü ○֧҆ҭ 

Â ₩Ὁ ꜟ 
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13.3. ADC 功能描述 

13.3.1. ADC 框图 

input 
selection & 
scan Control

start &stop 
Control

Supply and reference

Converted data start

SAR_ADCVIN

analog input channels

Vsense

Vrefint

ADC_IN[9:0]

CONT
single/cont.

CHSEL[9:0]
CHSEL[12:11] & 

SCANDIR
up/down

ADSTP

WAIT

ADSTART
S/W trigger

TIM1_TRGO

TIM1_CC4

EXTEN[1:0]
trigger enable and 
edge selection

H/W trigger

EXTSEL[2:0]
trigger selection 

DISCEN
discontinuous
mode

SMP[2:0]
sampling time

ADCAL
self-calibration

CALSMP[1:0]
(calibration sampling time)

CALBYP
(bypass calibration factor to 0)

CALSET
(set calibration factor)

CALSEL
(offset/offset+linearity)

ADEN

OVRMOD
(overrun mode)

ALIGN
left/ right

RESSEL[1:0]
12,10,8,6 bits 

AWDx
 analog 
watchdog

DATA[11:0]

EOSMP
EOSEQ
EOC
OVR
AWD

APB 
interface

AHB 
to 

APB
slave

A
H
B

master

CPU
IRQAnalog Supply

1.8V to 5V

VCCAůVDDA

CAL_BOUT  [8:0]

CAL_C11OUT[8:0]

CAL_C10OUT[8:0]

CAL_C9OUT[8:0]

CAL_C8OUT[8:0]

CAL_C7OUT[8:0]

CAL_C6OUT[8:0]

conversion data

calibration factor

ADC interrupt

AWDEN

AWDSGL

AWDCH[4:0]

LT[11:0]

HT[11:0]

CAL_BIO  [8:0]

CAL_C11IO[8:0]

CAL_C10IO[8:0]

CAL_C9IO[8:0]

CAL_C8IO[8:0]

CAL_C7IO[8:0]

CAL_C6IO[8:0]

CAPSUC

CALON

OFFSUC

 

SAR 
ADC

ADC_IN0

ADC_IN1

ADC_IN2

ADC_IN3

ADC_IN4

ADC_IN5

ADC_IN6

ADC_IN7

VREFINT

TS_VIN

CHSEL[3:0]

ADC_EN

SARADC

R

R

R

R

R

R

R

R

R

R

PB1

PA3

PA4

PA6

PA7

PC0

PB6

PB0

 

ᶃ 13-1 ADC channel with analog switch 

13.3.2. 校准 (ADCAL) 

ADCԏῶ›֝ו ᶈ›֝ῼ ιADC Ѧּ҈ז ADCԓ ￼›֝ᵼḒ ᶈ ADC›֝ῼ ῾Ḣ

ἄ›ׁ֝ιẔּזј Ӕּז ADC₩ᶒ  
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ᶈӔּז ADC Ὥׁι ›֝ᾛӐ ╦҈זּ֝‹ Ɑᵙ Ɑѳ ￼ιּ҈יṪ ᴪקẬ ￼ offset er-

ror  

›֝ᾛӐץὐ ҭ›֝  

ADC 软件校准 

ҭ  ADCAL=1ᴵᵏט›֝ιћҝᾟὙ Ὅ Ὴ Ӑѭ ADC￼Ὴ Ẹ›֝ḢἄᵅιADCAL

ҭ▐ 0ιᴵҡ ADC_CALFACTOR ḷḕᵸ ֧›֝ᵼḒ ›֝ᵼḒҺ ӠὙι ֹғּו ᶶӈ  

Ẹ ADC￼ṪӐ‍ҭᴧּוᾡᴪῊεVCCᾡᴪῗ ADC offsetӭ ￼Ѯ ᵼ ι□ẙᾡᴪ₭ѳζιὸ Ԝ

₭›֝ᾛӐ  

›֝￼ ҭᾛӐ χ 

Â CKMODE Ὅ Ὴ  

Â ADCAL=1 

Â ểֹ ADCAL=0 

13.3.3. ADC 开关控制 (ADEN) 

ⱭіּכᶶӈᵅιADC₩ᶒјӔ ιћᶴ҈Ᾰּכ₩Ẫ (ADEN=0)  

ADCENӈּ҈זίֺӈẦᵏἆԋ  ADC  

Ҩїѭᵏּז ADC ￼ χ 

ADC_CRḷḕᵸ￼ ADENӈѭ 1 

ADC ὭѼּי  ADSRART‎ᵏטἆ(ḅ‛ ᴧᵏיּ(טᶹ ᴧ҆ҭ‎ ᴧᵏטẦᵏ  

Ҩїѭ ￼ ADC זּ χ 

₅‬ ADC_CR ḷḕᵸѧ￼ ADSTART ῗᵋѭ 0Ҩ Ӡ ADCјᶈ Ὥ ѧ ADSTART=0ι

ADEN=1ιֱᴵḾ ADC_CRѧ￼ ADDIS 1 זּ ADC ιᴵḾ ADC_CR ḷḕᵸѧ￼ ADSTP ξ‎ӯ

₿⃰ᶈ ￼ ADC ὭιẊ ể ADSTP ҭ▐ 0(▐ 0 Ὥӯ₿Ḣἄ )  

ᵓχᶈ ADCAL ҭ▐ ѳᵅ￼ 4Ѧ ADCῊ ῼ Ẋћ ADCAL=1ῊιADENӈј 1  

OFF Start SMP-CONV OFF

ADEN

State

EOSEQ

ADSTART

8T Setup

 

ᶃ 13-2 Enabling/disabling the ADC 

 

13.3.4. ADC 时钟 

ADC ԏῶᴥῊ ᶟ‟‗ιADCῊ (ADC_CLK) ꜠ APBῊ (PCLK) ADC_CLK ᴵּיѣ ᴵ ￼Ὴ

◊ғּו   
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PCLK

RCC
(Reset&Clock 

controller)

APB interface

/1/2/4/8/
16/32/64

Analog ADC

CKMODE

HSI ADC_Clk

 

ᶃ 13-3 ADC clock scheme 

 13-1 ᴧᵸᵙ ὭẦḊѳ ￼ả  

ADC clock source CKMODE[3:0] 分频系数 
Latency between the trigger event and the start of 

conversion（T 为时钟周期） 

PCLK 

0000 1 0 

0001 2 0 

0010 4 0 

0011 8 0 

0100 16 0 

0101 32 0 

0110 64 0 

0111 / / 

HSI 

1000 1 0 

1001 2 0 

1010 4 0 

1011 8 0 

1100 16 0 

1101 32 0 

1110 64 0 

1111 / / 

 

13.3.5. 配置 ADC 

ҭọ ᶈ ADC ₿(ADENọ ѭ 0) ￼ừ֙їᾡ֒ ADC_CR ḷḕᵸѧ￼ ADCALᵙ ADENӈ ҭọ

ᶈ ADC Ầᵏћ≡ῶԋ ∂Ὓ (ADEN=1)￼ừ֙їᾡ֒ ADC_CRḷḕᵸѧ￼ ADSTART  

Ḿ҈Ҩї Ҏ ADC_IER ADC_CFGRi ADC_SMPR ADC_TR ᵙ ADC_CCR ḷḕᵸι ҭọ ᶈ

ADCẦᵏ (ADEN = 1) ћῂ Ὥῼ  (ADSTART = 0) ￼ừ֙їἑ ᾡ֒ ADC_CHSELRῗᶈ ADEN = 0

ћ ADSTART = 0￼ừ֙їᾡ֒  

ҭọ ᶈ ADC ẦᵏћῂὛ ∂ (ADSTART = 1) ￼ừ֙їᾡ֒ ADC_CR ḷḕᵸѧ￼ ADSTP ӈ  

13.3.6. 通道选择 (CHSEL, SCANDIR) 

Ԋῶ 11 ᶶּז χ 

Π 8Ѧҡ GPIO Ậ ẬԄ￼₩Ὁ Ԅ (ADC_IN0...ADC_IN7) 

Π 2 Ѧԓ ₩Ὁ Ԅ(□ẙҽỵ ԓ ᴠ ᴙᵙכּ VCCA/3) 

ADC ᴵҨ Ὥ Ѧᴅ ἆ Ἔὼט Ѧẑ֯  

Ὥ￼ ẑ֯ọ ᶈ Ὅḷḕᵸ ADC_CHSELR ѧ Ὅχ⅛Ѧ₩Ὁ Ԅ ῶњ ￼ ӈ

Ὅӈ  

ADC Ἔὼ￼ ẑּי ADC_CFGR1ѧ SCANDIR ӈ￼ ‎֘ḧχ 

Π SCANDIR=0: ᵇׁἜὼ: ҡ  0 ֹ  9 
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Π SCANDIR=1: ᵻ Ἔὼχҡ  9ֹ  0 

□ẙҽỵ ὶֹ ADC_IN8εTS_VINζ ιԓ ᴠ ᴙכּ ὶֹ ADC_IN9 εVREFINTζ  

13.3.7. 可编程采样时间 (SMP) 

ᶈᵏט ADC ὭѳׁιADC ᶈ ᴙ◊ᵙԓṧכּ╜ ḳכּ‾ ấ Ѧ ὶ ὶ ‾Ὴ ọ ᶼ

Ҩӝ Ԅּכᴙ◊ḾԓṧּכḳӼֹּכ Ԅּכᴙ￼↨Ẉ  

ᴵ ‾Ὴ ⁞Ὧ Ԅּכᴙ￼ Ԅ ἰ‎ ᾯ Ὥ ẙ  

ADC ‾ ԄּכᴙἍּז￼ ADCῊ Ѧᾭᴵּז ADC_SMPRḷḕᵸѧ￼ SMP[2:0]ӈ‎ Ӣᾡ ᴵ

‾Ὴ ḾἍῶ זּ ḅῶẔּז ∂ιֱᴵּז ҭᾡᴪᵙ Ẕјᵃ ￼ ‾Ὴ  

Ở ὭῊ ḅїχ 

tCONV = ‾Ὴ  + ( Ὥ֫ ꞌ+0.5) x ADC Ὴ ᵕῼ 

ӕḅχ 

Ẹ ADC_CLK = 16MHzι֫ ꞌѭ 12ӈιћ ‾Ὴ ѭ 3.5Ѧ ADC Ὴ ᵕῼχ 

tCONV = ε3.5 + 12.5ζ x ADC Ὴ ᵕῼ= 16 x ADC Ὴ ᵕῼ = 1 µs 

EOSMP ‰Ốӈּז‎ ῎ ‾ ⅎ￼ ​  

13.3.8. 单次转换模式 (CONT=0, DISCEN=0) 

ᴅ₭ Ὥ₩ẪїιADCἚ ₭ẑ֯ Ὥι ὭἍῶ ￼ Ẹ ADC_CFGR1ḷḕᵸѧ￼

CONT=0ιDISCEN=0ῊιADCѭᴅ₭ Ὥ₩Ẫ  

ADC Ὥᴵּיї ѣ Ά│ᵏטχ 

● ᶈ ADC_CR ḷḕᵸѧ  ADSTART ӈ 

● ҭ ᴧ҆ҭ 

ᶈẑ֯ ￼ Ὥῼ ι⅛₭ ὭḢἄᵅχ 

Â Ὥ￼ᾭὯ ‛ḕᾣֹ 16ӈḷḕᵸ ADC_DR ѧ  

Â EOC( Ὥ ​‰Ố)‰Ố ӈ 

Â EOCIEӈ ӈֱғּו ѦѧᾸ  

ẑ֯ ὭḢἄᵅχ 

Â EOSEQ(ẑ֯ ​) ‰Ố ӈ 

Â EOSIEӈ ӈֱғּו ѦѧᾸ 

Ὥ ​ᵅιADCӯ₿ ֹᾺ￼ ᴧ҆ҭἆ ADSTART Ὰ ӈ  

├χ Ὥᴅ ιֱᴵ Ѧ ẙѭ 1￼ Ѧ Ὥẑ֯  

13.3.9. 连续转换模式 (CONT=1) 

ᶈ Ὥ₩ẪѧιẸ ҭἆ ҭ ᴧ҆ҭғּוιADCἚ Ѧẑ֯ Ὥ ὭἍῶ￼ ₭ћ ט

ᾺẦḊἚ ᵃ￼ẑ֯ Ὥ Ẹḷḕᵸ ADC_CFGR1ѧ￼ CONT=1 Ὴι ADC Ὅѭ Ὥ₩Ẫ ADC

Ὥᴵּיї ѣ Ά│ᵏטχ 

Â ᶈ ADC_CR ḷḕᵸѧ ADSTARTӈ 

Â ҭ ᴧ҆ҭ 

ᶈẑ֯ ￼ Ὥῼ ι⅛₭ ὭḢἄᵅχ 

Â Ὥ￼ᾭὯ ‛ḕᾣֹ 16ӈḷḕᵸ ADC_DR ѧ 
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Â EOC ( Ὥ ​‰Ố)‰Ố ӈ 

Â EOCIEӈ ӈֱғּו ѦѧᾸ  

ẑ֯ ὭḢἄᵅχ 

Â EOSEQ(ẑ֯ ​)‰Ố ӈ 

Â EOSEQIEӈ ӈֱғּו ѦѧᾸ 

₭ẑ֯ Ὥ ​ᵅιADC ᴏ Ὰ Ὥ ᵃ￼ẑ֯  

├χ Ὥᴅ ιֱᴵ Ѧ ẙѭ 1￼ Ѧ Ὥẑ֯  

ADCј ᵃῊᶴ҈ discontinuous Ὥ₩Ẫᵙ continuous Ὥ₩Ẫιᶈ ừ֙ї (DISCEN=1ι

CONT=1)ιԎ ₭ѭᴅא Ὥ₩Ẫ  

13.3.10. 非连续转换模式 (DISCEN=1) 

₩Ẫּי  ADC_CFGR1 ḷḕᵸѧ￼ DISCEN ӈ‎Ầᵏ  

ᶈ Ѧ₩Ẫ (DISCEN=1)їι ҭἆ ҭ￼ ᴧ҆ҭᴞᵏטḧѲᶈ Ѧẑ֯ѧ￼⅛₭ Ὥ  

ᴦιDISCEN=0 Ὴι Ѧ ҭἆ ҭ￼ ᴧ҆ҭιṏᴵҨᵏטḧѲᶈ Ѧẑ֯ѧ￼Ἅῶ Ὥ  

ӕḅχ 

DISCEN=1, 需要转换的通道为：0, 3, 7, 10 

κ 1st ᴧχ  0 Ὥћ Ѧ EOC ҆ҭғּו 

κ 2nd ᴧχ  3 Ὥћ Ѧ EOC ҆ҭғּו 

κ 3rd ᴧχ  7 Ὥћ Ѧ EOC ҆ҭғּו 

κ 4th ᴧχ  10 Ὥћғּו EOC ᵙ EOSEQ ҆ҭ 

κ 5th ᴧχ  0 Ὥћ Ѧ EOC ҆ҭғּו 

κ 6th ᴧχ  3 Ὥћ Ѧ EOC ҆ҭғּו 

κ ... 

DISCEN=0, 需要转换的通道为：0, 3, 7, 10 

κ 1st ᴧχᾯѦḢᾯ￼ẑ֯ ὭιӘ₭ѭ  0, 3, 7 ᵙ 10  

⅛₭ ὭḢἄιғּו Ѧ EOC ҆ҭι Ὥֹῳᵅ Ѧ ι ғּו EOCᶹι ғּו Ѧ EOSEQ ҆ҭ  

κ үӍ ᴧ҆ҭ Һ ᾺẦḊḢᾯ￼ẑ֯ Ὥ  

├χ ADCᵃῊᶴ҈ ₩Ẫᵙ Ὥ₩Ẫῗјᴵ ￼҆ừι ᶈ ừ֙ї( DISCEN =1ιCONT=1 )ιԎ

₭ѭᴅא Ὥ₩Ẫ  

13.3.11. 启动 ADC 转换 (ADSTART) 

ҭּז ADSTART=1ᵏט ADC Ὥ  

Ẹ ADSTART ιֱ Ὥχ 

Â Ẹ EXTEN=0x0( ҭ ᴧ) Ὴι ᴏẦḊ 

Â Ẹ if EXTEN ≠ 0x0 Ὴιᶈї ѦἍ Ὅ￼ ҭ ᴧῶᾦ ⌐ẦḊ 

ADSTART ӈѼּ҈ז ῎ ׁ ADC ὭᾛӐῗᵋ⃰ᶈ Ẹ ADSTART=0 Ὴιᴵ Ὰ ADCι

῎℅Ὴ ADCᶴ҈  

ADSTARTӈᴵּי ҭ▐  

Â ᴅ₭ Ὥ₩Ẫּי ҭ ᴧ (CONT=0ιEXTSEL=0x0) 

κ ᶈẑ֯ Ὥ ​ᵅ (EOSEQ=1) 
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Â Discontinuous Ὥ₩Ẫּי ҭ ᴧ (CONT=0ιDISCEN=1, EXTSEL=0x0) 

     - ᶈ Ὥ ​ᵅ(EOC=1) 

Â ᶈἍῶ￼ừ֙ї( CONT=XιEXTSEL=X ) 

κ ᶈ ҭ ẊἚזּ  ADSTP ᵅ 

├χᶈ ₩Ẫ (CONT=1) їιADSTARTӈј יּ EOSEQẬᴧ￼ ҭ▐ ιԎᴝᵼῗ ט ᾺẦḊẑ֯

Ὥ Ẹ ҭ ᴧ Ὅѭᴅ₭ Ὥ₩Ẫ (CONT=0 and EXTSEL =0x01), ֱẸ EOSEQ ‰Ố ᵅιADSTARTј

Һ ҭ▐ 0 ṏ ԁ҃ ҭ Ὰ  ADSTARTӈћ Ӡῂ ҭ ᴧ҆ҭ  

13.3.12. 转换时间 

ὭἍּז￼Ὴ טᵏיּ ὭῊ ᵙљ Ὥ֫ ꞌῶԋ￼ ₭ Ὴ ἄ  

tADC = tSMPL + tSAR = [ 3.5|min + 12.5|12bit] * tADC_CLK 

tADC = tSMPL + tSAR =  218.75ns|min + 781.25 ns|12bit = 1 µs|min (for fADC_CLK = 16 MHz) 

 

ADC_DR

Start Smpling CH(n) ConvertingState Smpling CH(n+1)

CH(n) CH(n+1)Analog Channel

set by SW

ADSTART

EOC
set by HW cleared by SW

set by HW cleared by SW
EOSMP

DATA N-1 DATA N

tSMPL depends  on SMP[2:0]
tSAR depends on RESSEL[1:0]

tSMPL tSAR

 

ᶃ 13-4 analog to digital conversion timing 

13.3.13. 停止进行中的转换(ADSTP) 

זּ ҭ  ADC_CR ḷḕᵸѧ￼ ADSTP=1ᴵҨӯіẸׁ⃰ᶈ ￼ Ὥιᶶӈ ADC￼ᾛӐẊ ADC

Ԅ ꜛỗιѭї₭ ὭӐḄ֝ᶵ  

Ẹ ADSTPּי ҭ ѭ 1ιүӍẸׁ￼ Ὥѧ₿ћ Ὥ ‛ѢẨ(ADC_DR ḷḕᵸјּזẸׁ￼ ὭӪ

῭Ὰ )  

Ἔὼẑ֯Ѽ ѧ₿Ẋᶶӈ (ᴏ Ὰᵏט ADC ῊҺּזᾺ￼ẑ֯ Ὥ) 

ῆ ​  ADSTP ᵙ ADSTARTӈ יּ ҭ▐ 0  
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ADEN

ADSTP

ADSTART

Start Smpling CH(n) ConvertingState OFFOFF

set by SW cleared by HW

cleared by HWset by SW

ADC_DR DATA N-1

 

ᶃ 13-5 Stop timing 

13.4. 外部触发转换和触发极性(EXTSEL, EXTEN) 

₭ Ὥἆ Ѧẑ֯￼ Ὥᴵּי ҭἆᶹ ҆ҭ(ӕḅχḧῊᵸὪ ԄẬ ) ᴧ  EXTEN[1:0] ≠ 

“00”ιֱᶹ ҆ҭᶈԎἍ Ὅ￼‖ớіᴵҨּ҈ז ᴧ Ὥ Ẹ ҭ ADSTART=1 Ὴι ᴧ Ὅῶᾦ  

Ẹ⃰ᶈ ADC ὭῊιүӍ ҭ ᴧ Һ ổּצ  

Ẹ ADSTART=0ῊιүӍ ҭ ᴧ Һổּצ  

Source EXTEN[1:0] 

ᴧ₅╜ ₿ 00 

ᶈі01 ╜₅⌐״ 

ᶈї ⌐₅╜ 10 

ᶈі״ᵙї ⌐₅╜ 11 

├χᶈ ὭῊᶹ ᴧ‖ớј ᾡᴪ EXTSEL[2:0] ίֺӈּ҈ז Ὅᴵ ᴧ Ὥ￼҆ҭ  

ї ֧҃ ֱ Ὥᴵ ￼ᶹ ᴧ ҭ◊ ᴧ҆ҭᴵּי  ADC_CR ḷḕᵸѧ￼ ADSTART ӈ‎ғּו  

 13-2 ᶹ ᴧ 

Name source EXTSEL[2:0] 

EXT0 TIM1_TRGO 000 

EXT1 TIM1_CC4 001 

├χ ᶈ ὭῊᶹ ᴧ◊ј ᾡᴪ  

13.4.1. 快速转换模式 

זּ Ӊ Ὥ֫ ꞌ‎ ᴨ῭ồ￼ ὭῊ  (tSAR) ῗᴵ ￼ Ὥ֫ ꞌᴵ  ADC_CFGR1 ḷḕᵸѧ

￼ RES[1:0] ‎ ѭ 12/10/8/6ӈ₩Ẫ ẸẔּזј ẙᾭὯῊιᴵּזӉ￼ Ὥ֫ ꞌ‎זồ ὭῊ

Ὥ ‛Ѽῗ 12 ӈḴẙћӉӈ 0  

֫ ꞌ₩Ẫ֟Ṉ ₭ ￼ ὭῊ ιḅї Ἅ χ 

RESSEL 
[1:0] 

tSAR 

(ADCῊ ᵕῼ) 

tSAR(ns) @ 
fADC = 24MHz 

tSMP 

(ADCῊ ᵕῼ) 

tADC(tSMP = 3.5) 

(ADCῊ ᵕῼ) 

tCONV(ns) @ 
fADC = 24MHz 

12 12.5 521ns 3.5 16 667ns 

10 10.5 438ns 3.5 14 583ns 

8 8.5 396ns 3.5 12 500ns 

6 6.5 271ns 3.5 10 417ns 
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13.4.2. 转换结束/采样结束 

ADC Ẕּז⅛₭ Ὥ ​ (EOC) ҆ҭ  

ῆᶈ ADC_DRḷḕᵸѧ￼ Ѧ ὭᾭὯῶᾦᵅιADCᶈ ADC_ISRḷḕᵸѧ  EOC‰Ố ῎ ὭḢ

ἄ Ẹ ADC_IER ѧ￼ EOCIE ѭ 1ῊιֱҺғּו Ѧ EOC ѧᾸ EOC ‰Ốּי ҭ֒ 1▐ ἆ  ADC_DR 

ḷḕᵸ‎▐  

ADC ᵃ‾ᶈ ADC_ISRḷḕᵸѧ ֧ ‾ ⅎ ​‰Ố EOSMP EOSMP‰Ốᴵ֒ 1 Ẹᶈ 

ADC_IER ḷḕᵸѧ￼ EOSMPIE ѭ 1ᵅιֱҺғּו Ѧ EOSMP ѧᾸ  

13.4.3. 序列转换结束 (EOSEQ flag) 

ADC Ẕּז⅛₭ẑ֯ Ὥ ​ (EOSEQ) ҆ҭ  

ῆ Ѧ Ὥẑ֯￼ῳᵅ Ѧ ὭᾭὯῶᾦᵅιADCᶈ ADC_ISRḷḕᵸѧ  EOSEQ ‰Ố Ẹ 

ADC_IER ѧ￼ EOSEQIE ӈ 1ῊιֱҺғּוѧᾸ EOSEQ ‰Ốּי ҭ֒ 1▐ 0  

13.4.4. 采样时间图 

ADSTART

EOC

EOSEQ

SCANDIR

State OFF CH1 CH2 CH5 CH10 CH11 CH11 CH10 CH5 CH2 CH1OFF OFF

by S/W by H/W

DR D1 D2 D5 D10 D11 D11 D10 D5 D2 D1

 

ᶃ 13-6 ẑ֯￼ᴅ₭ Ὥ, ҭ ᴧ 

1. EXTEN=0x0, CONT=0 

2. CHSEL=0x20601, WAIT=0 
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ADSTART

EOC

EOSEQ

SCANDIR

State OFF CH1 CH2 CH5 CH10 CH11

by S/W by H/W

DR D1 D2 D5 D10 D11D10D5

CH1 CH2 CH5 CH11CH10 STOP CH11 CH10 CH5

D1 D2 D10D11 D11

ADSTP

 

ᶃ 13-7 ẑ֯￼ Ὥ, ҭ ᴧ 

1. EXTEN=0x0, CONT=1, 

2. CHSEL=0x20601, WAIT=0 

ADSTART

EOC

EOSEQ

State OFF CH1 CH2 CH5 CH10 CH11 CH1 CH2 CH5 CH10 CH11OFF OFF

by S/W by H/W

DR D1 D2 D5 D10 D11 D1 D2 D5 D10 D11

TRG

triggered ignored

 

ᶃ 13-8 ẑ֯￼ᴅ₭ Ὥ, ҭ ᴧ 

1. EXTSEL=TRGx, EXTEN=0x1 ( і״⌐ ), CONT=0 

2. CHSEL=0xF, SCANDIR=0 
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EOC

EOSEQ

SCANDIR

State OFF CH1 CH2 CH5 CH10 CH11

DR D1 D2 D5 D10 D10D5

CH1 CH2 CH5 CH11CH10 STOP

D1 D2D11 D11

ADSTP

ADSTART

TRG

by S/W by H/W

triggered ignored

 

ᶃ 13-9 ẑ֯￼ Ὥι ҭ ᴧ 

1. EXTSEL=TRGx, EXTEN=0x2 ( ї ⌐ ), CONT=1 

2. CHSEL=0xF, SCANDIR=0, WAIT=0 

13.5. 数据管理 

13.5.1. 数据寄存器和数据对齐(ADC_DR, ALIGN) 

ᶈ⅛₭ Ὥ ​(Ẹ EOC ҆ҭғּוῊ)ι Ὥ￼ ‛ᾭὯ ḕᾣֹ 16ӈḴ ADC_DR ᾭὯḷḕᵸѧ  

ADC_DR ᾭὯ⁪ẪљἍ ￼ᾭὯḾ ᵙ Ὥ֫ ꞌῶԋ ADC_CFGR1ḷḕᵸѧ￼ ALIGN ӈּ҈ז Ὅ

ᾭὯḕӴ￼Ḿ ΆẪιᾭὯᴵ ѭᴸḾ  (ALIGN=0) ἆṫḾ (ALIGN=1)  

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

0 

0X0 0X0 DATA[11:0] 

0X1 0X0 DATA[9:0] 0X0 

0X2 0X0 DATA[7:0] 0x0 

0X3 0X0 DATA[6:0] 0X0 

1 

0X0 DATA[11:0] 0X0 

0X1 DATA[9:0] 0X0 0X0 

0X2 DATA[7:0] 0x0 0X0 

0X3 DATA[6:0] 0X0 0X0 

13.5.2. ADC 过载 (OVR, OVRMOD) 

ADC ֗‰Ố(OVR) ῗὝ Ѧ ת֗ ֗҆ҭιẸ ὭḄ￼ᾭὯ῾ CPUᴣῊ ᴨῊιᴰ Ѧ ὭᾭὯ

Ṱ ῶᾦῊιṏᴧּ҃ו ADC ֗  

EOC ѭɎ1ɏ￼ừ֙їι Ὴ ѦᾺ￼ ὭṰ Ḣἄι ѱ CPUṏҺᶈ ADC_ISR ḷḕᵸѧ￼ OVR 

‰Ố ӈι ῎ ADC ֗ Ẹ ADC_IER ḷḕᵸѧ￼ OVRIE ӈῊιғּו Ѧ ADC ֗ѧᾸ  
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Ẹ ֗҆ҭᴧּוῊιADCҺ ᾛӐẊћ Ὥ ҭ֘ḧӯ₿Ẋᶶӈ Ѧẑ֯ Ὥιᴵּז ҭ

ADC_CRḷḕᵸѧ￼ ADSTPѭ 1‎ӯ₿ ADC Ὥ OVR ‰Ốᴵּז ҭ֒ξ▐  

Ẹᴧּו ֗҆ҭῊιᴵ Ḿ ADC_CFGR1ḷḕᵸѧ￼ OVRMODӈ‎ ADCᾭὯḷḕᵸѧ￼ᾭὯῗ

ӠὙ ῗ χ 

Â OVRMOD=0 

κ Ѧ ֗҆ҭӠὙᾭὯḷḕᵸ￼Ӫ ₿ χѳׁ￼ᾭὯ ӠὙιᾺ￼ ὭᾭὯѢẨ OVRӠὙ

ѭ 1ιֱᵅ ￼ ὭҺ Ἒ Ӈ ‛ ѢẨ  

Â OVRMOD=1 

κ ּזῳ ₭￼ Ὥ ‛ ᾭὯḷḕᵸιӾׁ῾ ￼ᾭὯѢ᷂ OVRӠὙѭ 1ιֱᵅ ￼ Ὥ Ἒ

ћ ADC_DR ḷḕᵸḕᾣ ῳᾺ Ὥ￼ ‛Ӫ  

EOC

EOSEQ

State OFF CH1 CH2 CH5 CH10 CH11

D1 D2 D5 D10 D10D5

CH1 CH2 CH5 CH11CH10 STOP

D1 D2D11 D11

ADSTP

ADSTART

by S/W by H/W

overrun

DR
(OVRMODE=0) D1 D2 D5 D10 D5D1 D2 D11

DR
(OVRMODE=1)

overrun

Read access

 

ᶃ 13-10  

13.5.3. 在无 DMA 的情况下管理转换序列 

 ADC ￼ Ὥ ᶼỹι Ὥẑ֯ᴵּי ҭ‎ίֺ ừ֙їι ҭẔּז EOC ‰ỐᴣԎԋ ￼ѧᾸᴞᶴ

Ѧ⅛ת ὭᾭὯ Ẹ⅛₭ Ὥ ​Ὴιᶈ ADC_ISR ḷḕᵸѧ￼ EOCӈ ӈι℅Ὴᴵ ADC_DRḷḕᵸ￼

ὭӪ ADC_CFGR1ḷḕᵸѧ￼ OVRMODӈᴵ ѭ 0 ‎ ת ֗҆ҭ  

13.5.4. 在无 DMA 和溢出检测的情况下进行转换 

ḕᶈ Ὥ ѦἆᶺѦ ћјּז⅛₭ Ὥ ‛ ᴨ￼Ẕּז ừ֙їι OVRMOD ӈọ ѭ 1 

ћ ҭẔổּצ OVR ‰Ố Ẹ OVRMOD=1 Ὴι ֗҆ҭј ₿ ADC Ὥћ ADC_DR ḷḕᵸѧ￼ᾭὯ

ѭῳᵅ Ὥ￼ᾭὯ  
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13.6. 低功耗特性 

13.6.1. 自动延迟转换模式 

ảט Ὥ₩Ẫᴵּ҈זᶈӉ Ὴ ק ҭҨᴣҸקẔּז ẑ￼ớ ιẸⱡᶈ ₩Ẫїјḳ῏ғּו 

ADC ֗￼ừ֙  

Ẹᶈ ADC_CFGR1ḷḕᵸѧ WAITѭ 1Ὴι ѦᾺ￼ Ὥᴱῶᶈֲἑ￼ ADC ᾭὯᶴתḢᵅ(⅝ḅ 

ADC_DR ḷḕᵸѧ￼ᾭὯ ᴨἆ EOC‰ỐṰ ▐ )ἑẦḊ ῗ Ẕ ADC ẙᵙ Ẕ ᴨ

ADCᾭὯ ẙ￼Ά│  

├χẸ⃰ᶈ Ὥѧἆ ảט ғּו￼ừ֙їιү ҭғּו￼ ᴧ Һ ổּצ  

EOC

EOSEQ

State OFF CH1 DLY CH5 DLY

D1 D5 D1

CH11 DLY CH1 STOP

D11 D5

ADSTP

ADSTART

by S/W by H/W

DR
(OVRMODE=0)

Read access

DLY CH5

 

ᶃ 13-11 טả Ὥ₩Ẫ 

1. EXTEN=0x0, CONT=1 

2. CHSEL=0x3, SCANDIR=0 

13.7. 模拟看门狗 

₩Ὁ ו￼ꜟ ᶈיּ ADC_CFGR1ḷḕᵸѧ￼ AWDENӈ ӈ‎Ầᵏ Ḝᴵּ҈ז ίἍ ￼ᴅ ἆ

ἍῶӔ Ἅ ᴙכּ ᶀ( ᴭ)  

ḅ‛₩Ὁּכᴙ Ὥּי ADCӉ҈Ӊ Ӫἆ ҈ ӪῊιAWD ₩Ὁ ꜟ￼ꜛỗӈ ӈ Ӫ ֹ

ῳᶺԏῶ 12 ӈῶᾦᾭὯ￼ ADC_HTR ᵙ ADC_LTR 16ӈḷḕᵸѧ ₩Ὁ ꜟѧᾸᴵּז  ADC_IER ḷḕ

ᵸѧ￼ AWDIE ӈ‎Ӕ AWD ‰Ốӈᴵּז ҭ֒ 1‎▐ Ẹ Ὥ￼ᾭὯ֫ ꞌṇ҈ 12ӈ (ּי DRES[1:0] 

ӈ‎֘ḧ), Ӫ￼Ӊӈọ ӠὙ▐ ιᵼѭԓ ὭᾭὯ￼⅝ ῗὟṫḾ ԅ 12 ӈ￼ΆẪ ⅝  

├ỴχADC₩Ὁ Ԅ 0јᾟὙᴅ ₩Ὁ ꜟ  

 13-3 ₩Ὁ ꜟ⅝  

Resolution bits 
₩Ὁ ꜟ⅝ χ 

῎ 
ᴝḊ ὭᾭὯιṫḾ  Ӫ 
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00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]  

01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] 
Ἃọזּ LT[1:0]ᵙ HT[1:0]

ѭ 00 

10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] 
Ἃọזּ LT[3:0]ᵙ HT[3:0]

ѭ 0000 

11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] 
Ἃọזּ LT[5:0]ᵙ HT[5:0]

ѭ 000000 

 

Guarded area

LT

HT

Analog voltage

 

ᶃ 13-12 ₩Ὁ ꜟӠἴת 

 

 13-4 ₩Ὁ ꜟ Ὅ 

Channels guarded by the analog watchdog AWDSGL bit AWDEN bit 

None x 0 

All channels 0 1 

Single channel 1 1 

13.7.1. ADC_AWD_OUT 信号输出产生 

₩Ὁ ꜟљ Ѧԓ ҭӡᴺ ԋ ιADC_AWD_OUT ὶ ὶֹⱭіḧῊᵸ TIM1￼ ETR Ԅεᶹ

ᴧζ  

ᵏּז₩Ὁ ꜟῊιṄ☼╗ ADC_AWD_OUTχ 

Â Ẹ AWDCH Ὅ￼ Ὥ ֧ ẑ ӪῊιṄ ADC_AWD_OUT  

Â ᶈї Ѧ AWDCH Ὅ￼ ￼ Ὥ ​ѳᵅιADC_AWD_OUTᶈ ￼ Ӫѳԓᶶӈ ḅ‛

ї ѦᴩӠἴ￼ ὭҠ ֧ ￼ ӪιֱḜṄӠὙѭ 1  

Â ּז ADCῊεṄ ADDIS ѭ 1ῊζADC_AWD_OUTѼҺᶶӈ  ├Ỵιӯ₿ ὭεADSTP

ѭ 1ζᴵ Һ▐ ADC_AWDx_OUTꜛỗ  

Â ῾ Ὅѭ₩Ὁ ꜟ￼ ιјẽᵠ ADC_AWD_OUTꜛỗӈ  

AWD‰Ốּי ҭ Ẋּי ҭᶶӈχAWD‰ỐḾ ADC_AWD_OUT￼ּוἄ≡ῶẽᵠεӕḅιḅ‛ ҭ῾

▐ ‰Ốιֱ ADC_AWDx_OUTᴵҨ֬Ὥι AWDx‰ỐӠὙѭ 1ζ  

ADC_AWD_OUTӡᴺּי PCLKᶟּוἄ   

AWD⅝ ᶈ⅛₭ ADC Ὥ ​ῊἚ  

13.8. 温度传感器和内部参考电压 

□ẙҽỵᵸᴵҨּז‎╜ ᵸҭ￼ὶ♇□ẙ (TJ)  

□ẙҽỵᵸԓ ὶֹ ADC Ԅ ιᴵּ҈ז Ὥҽỵᵸ￼ּכᴙӪֹ ѦᾭӪ  □ẙҽỵᵸ￼ ‾Ὴ

ọ ᶽ҈ datasheet ֧￼ Ts_temp￼ῳṇӪ Ẹ□ẙҽỵᵸ≡ ӔּזῊιҽỵᵸᴵҨ ҈Ᾰּכ₩Ẫ  
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□ẙҽỵᵸ ᴙכּ֧ □ẙἄ ớᴪקԋ ιӇῗ Ṫ ᴪ ῶԋ⅛ ⱭҺῶ ỉṮָ ѭ҃ώ Ѧ

֝ ẙι⅛ ￼›֝ӪҺ ғᵝ╜ ᴅ꜠ ֧ẊћӠḕᶈ ḕӴתᶟ  

ԓ ᴙᴠכּ εVREFINTζώӗ Ѧ ḧּכᴙ ֧ ADCᵙ⅝ ᵸ  

├χ ọ TSVREFӈ‎☼╗ѣѦԓ χ□ẙҽỵᵸ VREFINT  

ADC

VREFINT

TS_VIN
Temperature

sensor

BG

TSEN control bit

VREFEN control bit
 

ᶃ 13-13 TS and VREFINT channel 

□ẙ 

ḅӍּז□ẙҽỵᵸχ 

1. Ὅ ADC1_IN11 Ԅ  

2. ⁞Ὧᵸҭ￼ ⁪ѿ Ὅ Ѧᵀ ￼ ‾Ὴ  

3. ᶈ ADC_CCR ḷḕᵸѧ  TSEN ӈּז‎ᵨ ҡᾸּכ₩Ẫї￼□ẙҽỵᵸ 

זּ .4 ᶈ ADC_CR ḷḕᵸѧ￼ ADSTART ӈ ( Ѽᴵּזᶹ ᴧ ) ‎ᵏט ADC Ὥ 

5. ҡ ADC_DR ḷḕᵸѧ ᴨ VSENSE ὭᾭὯ 

ї֯ԇẪזּ .6 ᾭ□ẙχ 

ὝὩάὴὩὶὥὸόὶὩὭὲ ᴈ
ψυᴈ σπᴈ

ὝὛ ὝὛ
ὝὛ ὝὛ σπᴈ 

TSCAL2Ҧ 85ɫ□ẙҽỵᵸ￼›֝Ӫι›֝Ӫḕᾣᶊᶍχ0x1FFF 0118 

TSCAL1Ҧ 30ɫ□ẙҽỵᵸ￼›֝Ӫι›֝Ӫḕᾣᶊᶍχ0x1FFF 0114 

TSDATAῗ ADC Ὥ￼ḫ ֧Ӫ 

├χ ҽỵᵸҡᾸּכ₩Ẫїᵨ Ὴֹ ⃰ ֧ VSENSE ῶ ѦᵏטῊ ιADC ҡіּכᵅᵏטѼῶ ѦᵏטῊ

ι ֟Ṉ ѦảῊι ֱ ᵃῊ ADENᵙ TSENӈ  

利用内部的参考电压计算实际的 Vcc 电压 

ὠὙὉὊὍὔὝρȢςὠ
ὃὈὅͅὈὃὝὃὼ

τπωυ
ὠὅὅ 

利用 Vcc 电压来计算 Vchannnel 

ὠὅὌὃὔὔὉὒ
ὃὈὅͅὈὃὝὃὼ

τπωυ
ὠὅὅ 

VREFINTᶁḧӪѭ 1.2Vψ 

VCHANNELῗ  ᴙψכּ

ADC_DATAῗ ADC_DR ￼ ὭᾭὯψ 

4096 ѭ 12ӈ  
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ỉίֺ￼ VDDAּכ◊ḳ῏ᴩẽᵠἆ јῗỄ῎ Ӫᶽṇ ԓ ᴙᴠכּ εVREFINTζҨᴣᶈּוғ ѧ

Vdda=.3V ADC ᴨ￼›֝ᾭὯᴵҨּז‎ ӂ֧ ḫ￼ Vdda￼ּכᴙ↨Ẉ  

 

13.9. ADC 中断 

ADC ѧᾸᴵּיҨїү ҆ҭғּוχ 

● үӍ ₭￼ Ὥ ​ (EOC ‰Ố) 

● ẑ֯ Ὥ ​ (EOS ‰Ố) 

● Ẹ₩Ὁ ꜟ₅╜ᴧּו (AWD ‰Ố) 

● Ẹ ‾ ⅎ ​ᴧּו (EOSMP ‰Ố) 

● ẸᾭὯ ֗ᴧּו (OVR ‰Ố) 

꜠ ￼ѧᾸӔ ӈּ҈ז♄╗  ADC ѧᾸ 

 

 13-5 ADCѧᾸ 

中断事件 事件标志 使能控制 

Ὥ ​ EOC EOCIE 

ẑ֯ Ὥ ​ EOS EOSIE 

₩Ὁ ꜟꜛỗ ӈ AWD AWDIE 

‾ ⅎ ​ EOSMP EOSMPIE 

֗ OVR OVRIE 

13.10. ADC 寄存器 

13.10.1. ADC 中断和状态寄存器 (ADC_ISR) 

Address offset: 0x00 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                                

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

Res Res Res Res Res Res Res Res AWD Res Res OVR EOSEQ EOC EOSMP Res 

                rc_w1     rc_w1 rc_w1 rc_w1 rc_w1   

 

Bit Name R/W 
Reset 
Value 

Function 

31:8 
Re-

served 
      

7 AWD RC_W1 0 

₩Ὁ ꜟ 

Ẹ ὭּכᴙӪ ADC_LTR ᵙ ADC_HTRḷḕᵸ ￼ӪῊ ҭ ӈ

ҭ֒ 1▐  

0χῂ₩Ὁ ꜟ҆ҭᴧּוεἆ ҭṰ▐ ҆ҭ‰Ốζ 

1χ₩Ὁ ꜟ҆ҭᴧּו 

6:5 
Re-

served 
      

4 OVR RC_W1 0 
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Bit Name R/W 
Reset 
Value 

Function 

ADC  

Ẹ ᴧּוῊι ҭ ӈ ӈ Ẹ EOC‰ỐṰ ῎ ₭Ὰ￼ ὭṰḢ

ἄ ӈ֒ 1▐ 0 

0χῂ ᴧּוεἆ ҭṰẔ ᵙ▐ ӈζ 

1χ Ṱᴧּו 

3 EOSEQ RC_W1 0 

ẑ֯ ​‰Ố 

CHSELӈ Ὅ￼ẑ֯ Ὥ ​Ὴ ҭ ӈ ӈ ҭ֒ 1▐ 0 

0χ Ὥẑ֯≡ῶḢἄεἆ ҭṰ Ẕ ᵙ▐ ‰Ốζ 

1χ Ὥẑ֯Ḣἄ 

2 EOC RC_W1 0 

Ὥ ​‰Ố 

Ẹ⅛Ѧ ⅛₭ Ὥ ‛ᵅᾺ￼ᾭὯ ‛ᴵҨҡ ADC_DRḷḕᵸ ֹῊι

ҭ ӈ ӈ ҭ֒ 1▐ 0ἆ ADC_DR ḷḕᵸ▐ 0 

0χ Ὥ≡ῶḢἄεἆ ҭṰ Ẕ ᵙ▐ ‰Ốζ 

1χ ὭṰḢἄ 

1 EOSMP RC_W1 0 

‾ ​‰Ốιᶈ⅛₭ Ὥ￼ ‾ ⅎ ​Ὴι ҭ ӈ ӈι ҭ֒ 1▐

0 

0χјᶴᶈ ‾ ⅎ ​Ὴεἆ ҭṰ Ẕ ᵙ▐ ‰Ốζ 

1χ ‾ ⅎ ​ 

0 
Re-

served 
      

13.10.2. ADC 中断使能寄存器 (ADC_IER) 

Address offset: 0x04 

Reset value: 0x0000 0000 

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res 
Re
s 

Re
s 

Res Res 
Re
s 

Res 
Re
s 

                                

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re.
s 

AWDI
E 

Re
s 

Re
s 

OVRI
E 

EOSE
QIE 

EO
CIE 

EOSMPI
E 

Re
s 

                rw     rw rw rw rw   

 

Bit Name R/W Reset Value Function 

31:8 Reserved       

7 AWDIE RW 0 

₩Ὁ ꜟѧᾸӔ ӈ 

ҭ▐ ἆ ₩Ὁ ꜟѧᾸ 

0χ₩Ὁ ꜟѧᾸјӔ  

1χ₩Ὁ ꜟѧᾸӔ  

6:5 Reserved       

4 OVRIE RW 0 

ADC ѧᾸӔ ӈ 

ҭ▐ ἆ ѧᾸӔ  

0χADC ѧᾸјӔ  

1χADC ѧᾸӔ  

3 EOSEQIE RW 0 
ẑ֯ ​ѧᾸӔ ӈ 

ҭ▐ ἆ ẑ֯ ​ѧᾸӔ  
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Bit Name R/W Reset Value Function 

0χẑ֯ ​ѧᾸјӔ  

1χẑ֯ ​ѧᾸӔ  

2 EOCIE RW 0 

Ὥ ​ѧᾸӔ ӈ 

ҭ▐ ἆ Ὥ ​ѧᾸӔ ӈ 

0χ Ὥ ​ѧᾸјӔ  

1χ Ὥ ​ѧᾸӔ  

1 EOSMPIE RW 0 

‾‰Ố ​ѧᾸӔ ӈ 

ҭ▐ ἆ Ὥ ‾‰Ố ​ѧᾸӈ 

0χ ‾‰Ố ​ѧᾸјӔ  

1χ ‾‰Ố ​ѧᾸӔ  

0 Reserved       

῎χ Ẹ ADSTART=0Ὴ( Ӡ≡ῶүӍ Ὥ⃰ᶈ ) ҭᴵҨ֒ Ҏӈ 

13.10.3. ADC 控制寄存器 (ADC_CR) 

Address offset: 0x08 

Reset value: 0x0000 0000 

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

AD-
CAL 

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

rs                               

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

Res Res Res Res Res Res Res Res Res Res Res 
AD-
STP 

Res 
AD-

START 
Res ADEN 

                      rs   rs   rs 

 

Bit Name R/W Reset Value Function 

31 ADCAL RS 0 

ADC›֝ᵏטι ҭ ᵏט ADC›֝ι›⃰

Ḣἄᵅ ҭ ▐ט 0 

0: ›֝Ḣἄ 

1: ֒ 1›⃰ ADCι ѭ 1 ῎›֝⃰ᶈ  

30:8 Reserved       

     7:6 Verfbuff_sel RW 2’b0 

VREFBUF ּ֧כᴙ Ὅ 

00: 1.5 V 
01: 2.048 V 
10: 2.5 V 

ԎḜ: Ӡּפ 

ᶵ├χ(1.5V VREFBUF ֝Ӫḕᾣᶊ

ᶍ:0x1FFF002C; 

2.048V VREFBUF ֝Ӫḕᾣᶊᶍ:0x1FFF0030 

2.5V VREFBUF ֝Ӫḕᾣᶊᶍ:0x1FFF0034; 

ӕḅ:ҡᶊᶍ 0x1FFF002C ֹ 16bitӪῗ

0x1501ι VREFBUF ֝Ӫ 1.501 V) 

5 Vref_buffere RW 1’b0 

VerfBuffer enable 

ҭ֒ 0 0ι֒ 1 1ι 

0χdisable VerfBuffer  

1χenable VerfBuffer 

4 ADSTP RS 0 ADCӯ₿ Ὥᵘҧ 
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Bit Name R/W Reset Value Function 

ҭ ӈӯ₿ᵙѢẨ⃰ᶈ ￼ ὭεADSTP

ᵘҧζ 

Ẹ Ὥ ѢẨẊћ֝ᶵὶᴩᾺ￼ ὭᵘҧῊ ҭ

ᵻ▐ ӈ 

0: ≡ῶ⃰ᶈ ￼ ADCӯ₿ Ὥᵘҧ 

1: ֒ 1ӯ₿ ADCι ѭ 1 ῎ Ѧ ADSTPᵘҧ

⃰ᶈ ѧ  

3 Reserved       

2 ADSTART RS 0 

ADCᵏטᵘҧ 

ҭ ӈ ӈᵏט ADC Ὥ ⁞Ὧ EXTEN[1χ

0]￼ ‎֘ḧ Ὥῗ ҭ ᴏᵏטι ῗּי

ҭ ᴧ҆ҭ‎ᵏט. ӈּי ҭ▐ χ 

– ᶈᴅ₭ Ὥ₩Ẫ (CONT=0, DISCEN=0), Ὅ

ҭ Ὴ(EXTEN=00)χט ὭḢἄ‰Ố ​Ὴ

εEOSEQ‰Ốζ 

– ᶈ Ὥ₩Ẫ (CONT=0, DISCEN=1),Ẹ

ҭ Ὴ(EXTEN=00)χט Ὥ ​‰Ố

εEOCζ 

– ԎҤừ֙їχἚ ADSTPᵘҧѳᵅιᵃῊ

ADSTP‰Ốᴡ ҭ▐ 0 ѳῊ 

0: ≡ῶ⃰ᶈ ￼ ADC Ὥ 

1: ֒ 1ᵏט ADCι ѭ 1 ῎ ADC⃰ᶈᾛӐᴵ

⃰ᶈ Ὥ  

Note: Software is allowed to set ADSTART only 
when ADEN=1 and ADDIS=0 (ADC is enabled 
and there is no pending request to disable the 
ADC) 

1 

  ADDIS  RS   ADEN ₿Ӕ  

ҭ ӈ ₿ ADCẊћ ADC Ԅὲּכ

ҭ▐ bitιẸ ADC ₿εADEN

ҭ▐ ᵃῊζ 

0χ≡ῶ ADDIS commond ongoing 

1:   ֒ 1 ₿ ADCι 1 ADDISὝ

ҧ⃰ᶈἚ  

Noteχ ADDISѭ 1ῶᾦᴱ ᶈ

ADEN=1Ẋћ ADSTART=0Ὴε Ӡ≡

ῶ Ὥ ζ 

0 ADEN RS 0 

ADCӔ ᵘҧ 

ҭ ӈ ӈӔ ADCιADCṄ֝ᶵᾛӐ  

0: јӔ ADC (OFF state) 

1: Ӕ ADC 

13.10.4. ADC 配置寄存器 1 (ADC_CFGR1) 

Address offset: 0x0C 

Reset value: 0x0000 0000 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Res Res AWDCH Res Res 
AWD
EN 

AWD
SGL 

Res Res  Res  Res Res 
DIS-
CEN 

  RW RW RW RW   RW RW      RW 

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

Res 
WAI

T 
CO
NT 

OV-
RM
OD 

EX-
TEN[1:0] 

Res EXTSEL 
ALI
GN 

RES_SEL 
SCA
NDIR 

 Res Res 

 RW RW RW RW  RW RW RW RW   RW   

 

Bit Name R/W 
Reset 
Value 

Function 

31:30 Reserved    

29:26 AWDCH[3:0] RW 0000 

₩Ὁ ꜟ Ὅι ҭᴵ▐ ᵙ ӈ  

₩Ὁ ꜟ ╜ Ὅ￼ Ԅ  

0000χADC₩Ὁ Ԅ 1 

0001χADC₩Ὁ Ԅ 2 

0010χADC₩Ὁ Ԅ 3 

…. 

1001χADC₩Ὁ Ԅ 10 

 

├ỴχADC₩Ὁ Ԅ 0јᾟὙᴅ ₩Ὁ ꜟ  

ԎҤӪχӠּפӈ 

῎χAWDCH[3:0] ӈ ￼ Ѽ ֹ CHSELRḷḕᵸ  

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

25χ24 Reserved    

23 AWDEN RW 0 

₩Ὁ ꜟӔ  

ҭᴵ ᵙ▐ ӈ 

0χјӔ ₩Ὁ ꜟ 

1χӔ ꜟ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

22 AWDSGL RW 0 

ᶈ Ѧ ἆ Ἅῶ Ӕ ₩Ὁ ꜟ 

ҭᴵ ᵙ▐ ӈᴨӔ ₩Ὁ ꜟᶈ AWDCH[3χ0]ӈ ￼

іἆ Ἅῶ  

0χᶈἍῶ іӔ ₩Ὁ ꜟ 

1χᶈ Ѧ іӔ ₩Ὁ ꜟ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

21χ17 Reserved    

16 DISCEN RW 0 

₩Ẫ 

ҭᴵ ᵙ▐ ӈιӔ /јӔ ₩Ẫ 

0χјӔ ₩Ẫ 

1χӔ ₩Ẫ 

јᴵ ῃӔ ₩ẪᴡӔ ₩Ẫψ ₿ DISCEN=1ᵙ 

CONT=1. 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

15 Reserved    

14 WAIT RW 0 

ể Ὥ₩Ẫ 

ҭᴵ ᵙ▐ ӈιӔ /јӔ ể Ὥ₩Ẫ 

0χ ể Ὥ₩Ẫԋ  

1χ ể Ὥ₩ẪἔẦ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 
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Bit Name R/W 
Reset 
Value 

Function 

13 CONT RW 0 

ᴅ₭/ Ὥ₩Ẫ 

ҭᴵ ᵙ▐ ӈ ḅ‛ ѭ 1ι ֹ ѭ ▐ ιᵋֱҺ ᴧּו

Ὥ 

јᴵ ῃӔ ₩ẪᴡӔ ₩Ẫψ ₿ DISCEN=1ᵙ 

CONT=1. 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

12 OVRMOD RW 0 

 Ẫ₩ת

ҭᴵ ᵙ▐ ӈι ᾭὯ  ΆẪ￼ת

0χẸ ᴧּוῊιADC_DRḷḕᵸӠּפῇӪ 

1χẸ ᴧּוῊιADC_DRḷḕᵸҺ і ₭ Ὥ ‛ ὲ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

11χ10 EXTEN[1:0] RW 00 

ᶹ Ӕט ᵙ‖ớ Ὅ 

ҭᴵ ᵙ▐ ӈι Ὅ ớᵙӔ‖ט  ט

00χ ҭ јӔ╜₅ט ε ҭᵏט Ὥζ 

01χі״⌐ ҭ  ╜₅ט

10χї ⌐ ҭ  ╜₅ט

11χі״⌐ᵙї ⌐ ҭ  ╜₅ט

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

9 Reserved    

8χ6 EXTSEL[2:0] RW 000 

ᶹ ט Ὅ 

ӈ Ὅ ᴧ Ὥᵏט￼ᶹ ҆ҭ 

000χTRG0(TIM1_TRG0) 

001χTRG1(TIM1_CC4) 

010χTRG2(Reserved) 

011χTRG3(Reserved) 

100χTRG4(Reserved) 

101χTRG5(Reserved) 

110χTRG6(Reserved) 

111χTRG7(Reserved) 

5 ALIGN RW 0 

ᾭὯḾ  

ҭ ᵙ▐ ӈ ὍᴸḾ ἆṫḾ  

0χᴸḾ  

1χṫḾ  

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

4χ3 RESSEL[1:0] RW 00 

ᾭὯ֫ ꞌ 

ҭ ӈ Ὅ Ὥ֫ ꞌ 

00χ12ӈ 

01χ10ӈ 

10χ8ӈ 

11χ6ӈ 

ҝẸ ADEN=0Ὴᴵ ҭᾛӐ Ҏӈ 

2 SCANDIR RW 0 

Ἔὼẑ֯Άᵇ 

ҭᴵ ᵙ▐ ӈι ὍἜὼẑ֯Άᵇ 

0χᵇіεҡ 0ֹ 11ζ 

1χᵇїεҡ 11ֹ 0ζ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 
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Bit Name R/W 
Reset 
Value 

Function 

1χ0 Reserved    

13.10.5. ADC 配置寄存器 2 (ADC_CFGR2) 

Address offset: 0x10 

Reset value: 0x0000 0000 

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

CKMODE Res Res Res Res Res Res Res Res Res Res Res Res 

RW RW RW RW                         

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                                

 

Bit Name R/W 
Reset 
Value 

Function 

31:28 
CKMODE 

[3:0]: 
RW 0 

ADCῊ ₩Ẫι ҭᴵ ᵙ▐ ӈιḧѲ₩Ὁ ADC￼Ὴ ◊ 

0000χPCLK 

0001χPCLK/2 

0010χPCLK/4 

0011χPCLK/8 

0100χPCLK/16 

0101χPCLK/32 

0110χPCLK/64 

1000χHSI 

1001χHSI/2 

1010χHSI/4 

1011χHSI/8 

1100χHSI/16 

1101χHSI/32 

1110χHSI/64 

ԎҤχ 

ҝẸ ADCјӔ Ὴ ADCAL=0, ADSTART=0, ADSTP=0 and 

ADEN=0) ҭ ӹ ᾛӐ Ҏӈ 

27:0 Reserved       

13.10.6. ADC 采样时间寄存器 (ADC_SMPR) 

Address offset: 0x14 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res SMP 

             RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ3 Reserved    
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Bit Name R/W Reset Value Function 

2χ0 SMP[2:0] RW 000 

‾Ὴ Ὅ 

ҭᴵ ӈ ὍἍῶ ￼ ‾Ὴ  

000χ3.5ADCῊ ᵕῼ 

001χ5.5 ADCῊ ᵕῼ 

010χ7.5 ADCῊ ᵕῼ 

011χ13.5 ADCῊ ᵕῼ 

100χ28.5 ADCῊ ᵕῼ 

101χ41.5 ADCῊ ᵕῼ 

110χ134.5 ADCῊ ᵕῼ 

111χ239.5 ADCῊ ᵕῼ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ

֒ Ҏӈ 

 

13.10.7. ADC 看门狗阈值寄存器 (ADC_TR) 

Address offset: 0x20 

Reset value: 0x0FFF 0000 

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

Res Res Res Res HT 

    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 

Res Res Res Res LT 

    RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31:28 
Re-

served 
      

27:16 HT[11:0] RW 0xFFF 

₩Ὁ ꜟ Ӫ 

ҭᴵ ιḧѲ₩Ὁ ꜟ Ӫ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

15:12 
Re-

served 
      

11:0 LT[11:0] RW 0x000 

₩Ὁ ꜟӉ Ӫ 

ҭᴵ ιḧѲ₩Ὁ ꜟӉ Ӫ 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ֒ Ҏӈ 

13.10.8. ADC 通道选择寄存器 (ADC_CHSELR) 

Address offset: 0x28 

Reset value: 0x0000 0000 

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res Res Res Res Res Res Res Res Res 

                

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

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

CHS
EL 9 

CHS
EL 8 

CHS
EL 7 

CHS
EL 6 

CHS
EL 5 

CHS
EL 4 

CHS
EL 3 

CHS
EL 2 

CHS
EL 1 

CHS
EL 0 

      RW RW RW RW RW RW RW RW RW RW 
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Bit Name R/W Reset Value Function 

31χ14 Reserved  0  

13χ10 Reserved RW 0 ӈᴵ֒ᴵ ιῂḫ ו  

9 CHSEL9 RW 0 

9εVREFINTζ ὍӔ  

0χ῾ ѧ  

1χ ѧ  

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ

ҭ֒ ӈ 

8 CHSEL8 RW 0 

8εTSζ ὍӔ  

0χ῾ ѧ  

1χ ѧ  

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ

ҭ֒ ӈ 

7χ0 CHSELx RW 0x0000 

Ὅ 

ҭᴵ ҎӈιḧѲẑ֯ Ὥ  

0χј Ὅ Ԅ -x 

1χ Ὅ Ԅ -x 

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ

ҭ֒ Ҏӈ 

13.10.9. ADC 数据寄存器 (ADC_DR) 

Address offset: 0x40 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

DATA[15:0] 

R R R R R R R R R R R R R R R R 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved    

15:0 DATA[15:0] R 0x00 

ὭᾭὯ 

ӈῊᴱ ￼ і₭ Ὥ ￼ Ὥ ‛ᾣ҈℅ḷḕᵸ

ᾭὯῗṫḾ ἆ ᴸḾ ￼  

13.10.10. ADC 校准配置和状态寄存器(ADC_CCSR) 

Address offset: 0x44 

Reset value: 0x0000 0000 

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

CALON
. 

CALSU
C 

OFFSU
C 

Re
s 

Res 
Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

R RC_W1 RC_W1              

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

CALSE
T 

CAL-
BYP 

CALSMP[2:0] 
CALSE
L 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

RW  RW RW            
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Bit Name R/W Reset Value Function 

31 CALON R 0 

Calibration flagι‰Ố ADC›֝⃰ᶈ  

1χADC›֝⃰ᶈ  

0χADC›֝Ṱ ​ἆ῾ᵏט ADC›֝ 

30 CALSUC RC_W1 0 

ḳ›֝ꜛỗӈכּ  

ADCּכḳ›֝ῗᵋἄו ҭ 1ψ

ҭ֒ 1 0ψ  

CALON=0, CALSEL=0,CALSUC=1χ ῂᾦ

ꜛỗ 

CALON=0, CALSEL=0, CALSUC=0χ ῾

CAPs›֝ 

CALON=0, CALSEL=1, CALSUC =1χ ADC 

CAPs›֝ἄו 

CALON=0, CALSEL=1, CALSUC =0χ ADC 

CAPs›᷂֝  

29 OFFSUC RC_W1 1’b0 

Offset›֝ꜛỗӈ  

ADC offset›֝ῗᵋἄו ҭ 1ψ

ҭ֒ 1 0ψ  

CALON=0, CALSEL=0,OFFSUC=0χ ADC 

OFFSET›᷂֝  

CALON=0, CALSEL=0, OFFSUC=1χADC 

OFFSET ›֝ἄו 

CALON=0, CALSEL=1,OFFSUC=1χ ADC 

OFFSET›֝ἄו 

CALON=0, CALSEL=1, OFFSUC=0χADC 

OFFSET›᷂֝  

29:16 Reserved - 0 - 

15 CALSET R_W1 1’h0 

 ›֝ᵼḒ Ὅ Ẹ ADCALѭ 0Ὴι ҭ֒

1 1 ADCALῶᾦἆ ADSTARTῶᾦῊι

ҭ 0  

1χ  CAL_CXIN ᾭὯӐѭῳ ￼›֝ᾭ

Ὧ 

0χԋ  CAL_CXIN ֹ CAL_CXOUT ￼

ι Ὅ›ּ֝כ ԓ ғּו￼ ‛  

14 CALBYP R_W1 1’h0 

›֝ᵼḒ᾽ Ẹ CALѭ 0Ὴι ҭ֒ 1

1 CALῶᾦἆ├Ԅ/ ֱ SWSTARTι

JWSTARTῶᾦῊι ҭ 0  

1χ›֝ ‛ѭᶶӈӪ 

0χ›֝ ‛ѭ ›֝ ‛ἆ ›֝ᵼḒ Ԅ

Ӫ 

13:12 CALSMP[2:0] RW 0 

Calibration sample time selection 

⁞ὯҨїӡỤι calibration￼ ‾ ⅎ

￼Ὴ ᵕῼѦᾭχ 

00χ2Ѧ ADCῊ ᵕῼ 

01χ4Ѧ ADCῊ ᵕῼ 

10χ8Ѧ ADCῊ ᵕῼ 
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Bit Name R/W Reset Value Function 

11χ1Ѧ ADCῊ ᵕῼ 

›֝Ὴ SMP￼ᵕῼ ι›֝ ‛῭

ιӇ ҺṾ‎›֝ᵕῼả ￼  

11 CALSEL RW 0 

Calibrationԓḳ Ὅӈιּ҈ז Ὅ ›֝

￼ԓḳ 

1χ›֝ OFFSETҨᴣ ớẙ 

0χᴱ›֝ OFFSET 

10:0 Reserved - 0 - 

13.10.11. ADC 通用配置寄存器 (ADC_CCR) 

Address offset: 0x308 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res TSEN VREFEN Res Res Res Res Res Res 

        RW RW       

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

               

 

Bit Name R/W Reset Value Function 

31χ24 Reserved    

23 TSEN RW 0 

□ẙҽỵᵸӔ ӈι ҭᴵ ᵙ▐ ӈιӔ /јӔ

□ẙҽỵᵸ 

0χјӔ  

1χӔ  

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ

֒ Ҏӈ 

22 VREFEN RW 0 

ᶢ֝ VrefintӔ ӈι ҭᴵ ᵙ▐ ӈιӔ /јӔ

ᶢ֝ Vrefint 

0χјӔ  

1χӔ  

ҝẸ ADSART=0Ὴε Ӡ≡ῶ⃰ᶈ ￼ Ὥζӹ ҭ

֒ Ҏӈ 

21χ0 Reserved    

13.10.12. ADC 寄存器映像 
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S
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R
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                                                0     0 0 0 0   
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14.  比较器  (COMP) 

14.1. 简介 

Ɑԓ ἄ 2Ѧ ⅝זּ ᵸεgeneral purpose comparatorsζCOMPιָ֫ῗ COMP1ᵙ COMP2 ѣ

Ѧ₩ᶒᴵҨӐѭᴅ꜠￼₩ᶒιѼᴵҨљ timer ᵀᶈ Ӕּז  

⅝ ᵸᴵҨ ḅїӔּזχ 

Â ₩Ὁӡᴺ ᴧιғּוӉו ₩Ẫᵨ ו  

Â ₩Ὁӡᴺ  

Â Ẹљ‎ timer￼ PWM ֧ ὶῊιCycle by cycle￼ּכ╙ίֺᵻ  

14.2. COMP 主要特性 

Â ⅛Ѧ⅝ ᵸῶᴵ ￼⃰ἆ ԄιҨḫכּ￼╗♄אᴙ Ὅ 

ü ᶺ I/O pin 

ü VREFCMP:VREFBUF/ּכּ◊כᴙ￼ 16 ֫ᴙ 

Â ֧ᴵҨ ὶֹ I/Oἆ timer￼ ԄӐѭ ᴧ 

ü OCREF_CLR҆ҭεcycle by cycle￼ּכ╙ίֺζ 

ü ѭồ PWM shutdown￼  

Â COMP1ᵙ COMP2ᴵҨ ᵀἄ window COMP 

Â ώӗ ҭᴵ ᾭḔ◒└Ὴ ҨᶭẶ Ɑἰẇἣ  ד
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14.3. COMP 功能描述 

14.3.1. COMP 框图 

COMP1_OUT

COMP2_OUT

filter

filter

TIM1_BRK
TIM1_ETR
TIM1_Ocref_clr

TIM1 IC1

COMP1 interrupt request
(to EXTI 17)

COMP1_OUT

COMP2 interrupt request
(to EXTI 18)

COMP2_OUT

PB3

PA2

COMP1_CSR[15]
COMP1_FR[0]

COMP analog COMP_CTRL

VREFBUF
VREFCMP

№

COMP2_CSR[15]
COMP2_FR[0]

COMP_VCDIV[3:0]

COMP_VCSEL

COMP2_EN

COMP1_EN

COMP1_INN_SEL

-

+

-

+

COMP1_INN

COMP1_INP

COMP2_INN

COMP2_INP

COMP2_INN_SEL

COMP1_WINMODE

VREFCMP
COMP2_INP_SEL

VCC

TIM1_BRK
TIM1_ETR

PA3

PA4

COMP_VCDIV_EN

 

ᶃ 14-1 ⅝ ᵸ‟‗⁭ᶃ 

14.3.2. COMP 管脚和内部信号 

⅝Ӑזּ ᵸ Ԅ￼ I/Oιọ ᶈ GPIOḷḕᵸѧ ἄ₩Ὁ₩Ẫ  

 ⅝ ᵸ ֧ᴵҨ ᶈ GPIO￼ᶶּוז εalternate functionζ ὶֹ I/O pin  

 ֧ѼᴵҨᶈԓ ὶֹᴿ timer￼ Ԅι ֹҨї ￼χ 

Â ὶ ԄῊιPWMӡᴺ￼ Ớ shut-down 

Â Ӕּז OCREF_CLR Ԅ￼ Cycle-by-cycleּכ╙ίֺ 

Â Ὴẑ╜ ￼ ԄὪ  

14.3.3. COMP 复位和时钟 

COMP₩ᶒῶѣѦῊ ◊χ 

1̃ PCLKεAPB clockζιּ҈ז ḷḕᵸώӗῊ  

COMPῊ ιּ҈ז₩Ὁ⅝ ᵸ ֧ᵅ￼ּכ ε₩Ὁ ֧￼ ḕּכ ◒ↄּֽכ ζ￼Ὴ ιᴵ Ὅѭ

PCLK LSEἆ LSI Ẹ ᶈ stop₩ẪїṪӐῊι Ὅ LSEἆ LSI  

COMP₩ᶒ￼ᶶӈӡᴺץᵍ APBᶶӈ◊ᵙ COMP₩ᶒ ҭᶶӈ◊ 
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APBᶶӈιּ҈ז COMPḷḕᵸ￼ᶶӈ 

COMP ҭᶶӈιּ҈ז₩Ὁ⅝ ᵸ ֧ᵅּכ ε₩Ὁ ֧￼ ḕּכ ◒ↄּֽכ ζ￼ᶶӈ 

14.3.4. Window 比较器 

Window⅝ ᵸ￼Ӑּזῗ ╜₩ὉּכᴙῗᵋᶈӉᵙ Ӫ ᶀԓ  

ᴵҨӔּזѣѦ⅝ ᵸֳấ window⅝ ᵸ ╜￼₩ὉּכᴙᵃῊ ὶֹѣѦ⅝ ᵸ￼ non-invertingε+

ζ Ԅι ӪᵙӉ Ӫָ֫ ὶֹѣѦ⅝ ᵸ￼ inverting Ԅ ε- ζ  

Ӕ WINMODEӈιᴵҨṄѣѦ⅝ ᵸ￼ non-invertingε+ Ԅ ζ ὶֹ ι ֹ Ѧ I/O 

pin￼Ӑּז  

COMP1_INN_SEL

-

+

-

+

COMP1_INN

COMP1_INP

COMP2_INN

COMP2_INP

COMP2_INN_SEL

COMP1_WINMODE

VREFCMP

COMP1_OUT

COMP2_OUT

COMP2_INP

 

ᶃ 14-2 window comparator 

14.3.5. 低功耗模式 

模式 描述 

Sleep  
Ḿ COMPῂẽᵠ  

⅝ ᵸѧᾸᴵҨӔ ᶵ ֧ Sleep₩Ẫ 

Stop  
Ḿ COMPῂẽᵠ  

⅝ ᵸѧᾸᴵҨӔ ᶵ ֧ Sleep₩Ẫ Stop ₩Ẫ 

14.3.6. 比较器滤波 

ḅ‛ Ɑ￼ṪӐעᶫỦ ι ◐⅝ ᵸ￼ ֧Һ֧אᵹᶲӡᴺ Ӕ ᾭḔ◒└₩ᶒιֱ ◐⅝ ᵸ￼ ֧

└ẻѧ Ḵṇ҈ FRx.FLTCNT[15:0] ḧῊ ￼ᵹᶲӡᴺ ᴵҨ ◒ ₿ᾭḔ◒└₩ᶒιֱᾭḔ◒└₩

ᶒ￼ Ԅ ֧ӡᴺ ᵃ  

├Ỵχ COMP◒└Ὴ ιẦᵏ◒└Ӕ Ẕᶈ COMP_ENӔ ׁḢἄ  

◒└ Ỵᶃḅїχ  
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COMPEN

FLTEN

₮

₮

̔ FLTCNT ṿ‗ ̆ ҹ(FLTCNT+1)T

 

ᶃ 14-3 COMP filter 

14.3.7. COMP 中断 

⅝ ᵸ ֧ᶈ Ɑԓ ὶֹ EXTI ίֺᵸεextended interrupts and eventsζ ⅛Ѧ⅝ ᵸῶᴅ꜠￼

EXTI lineε17ᵙ 18ζιẊ ᶼғּוѧᾸἆ ҆ҭ ᵃ￼ ֺ וӐҡӉזּ ￼ᵨ  

14.4. COMP 寄存器 

14.4.1. COMP1 控制和状态寄存器(COMP1_CSR) 

Address offset:0x00 

Reset value:0x0000 0000 

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

Re
s 

COMP_
OUT 

Re
s 

Re
s 

COMP_VC
SEL 

COMP_VCDI
V_EN 

COMP_VCDIV[3:0] Res 
Re
s 

Re
s 

Re
s 

Re
s 

Res 

R
W 

R - - RW RW 
R
W 

R
W 

R
W 

R
W 

- - - - - - 

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

PO
LA
RIT
Y 

Res 
Re
s 

Re
s 

WINMODE Res 
Re
s 

Re
s 

Re
s 

Re
s 

INMS
EL 

Re
s 

Re
s 

Re
s 

Re
s 

COM
P1 

_EN 

R
W 

- - - RW - - - - - RW - - - - RW 

 

Bit Name R/W Reset Value Function 

31 Reserved    

30 COMP_OUT R  

COMP1 ֧ꜛỗ 

ӈᴱ ιḜᴦῑ҃ COMP1ᶈ ‖ớ Ὅ￼ כּ֧

Ẉ  

29χ28 Reserved    

27 COMP_VCSEL RW 0 

VREFCMP reference source selection. 
VREFCMP is enabled by VREFINT_EN. 
0: VREFBUF 
1: VCC, VREFINT and VREFBUF is not available at 
COMP_VCSEL=1. 

26 COMP_VCDIV_EN RW  
VREFCMP enable, active high. 
COMP_VCDIV_EN=1 will enable VREFINT at the same 
time internally by PMU if COMP_VCSEL=0 
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Bit Name R/W Reset Value Function 

25:22 COMP_VCDIV[3:0] RW  
0111 

VREFCMP voltage divider configuration, VREFCMP is 
divided from reference source (VREFBUF or VCC set by 
COMP_VCSEL) 
0: 1/16 
1: 2/16 
2: 3/16 
3: 4/16 
4: 5/16 
5: 6/16 
6: 7/16 
7: 8/16 
8: 9/16 
9: 10/16 
10: 11/16 
11: 12/16 
12: 13/16 
13: 14/16 
14: 15/16 
15: 16/16 

21χ16 Reserved    

15 POLARITY RW 0 

COMP1 ֧‖ớ Ὅ 

0χјᴦᵇ 

1χᴦᵇ 

14χ12 Reserved    

11 WINMODE RW 0 

COMP1 window₩ẪӔ  

0χԋ WINDOW₩ẪιCOMP1￼⃰ᵇ Ԅѭ

COMP1_INP 

1χẦᵏWINDOW₩ẪιCOMP1￼⃰ᵇ Ԅᵙ COMP2

￼⃰ᵇ Ԅ  

10χ6 Reserved    

5 INNSEL[1:0] RW 00 

COMP1￼ ᵇ Ԅ Ὅ 

0χPB0 

1χPB1 

4χ1 Reserved    

0 COMP1_EN RW 0 

COMP1Ӕ ӈ 

0χDisable 

1χEnable 

14.4.2. COMP1 滤波寄存器(COMP1_FR) 

Address offset:0x04 

Reset value:0x0000 0000 

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

FLTCNT1[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 

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res FLTEN1 

               RW 

 

Bit Name R/W Reset Value Function 

31:16 FLTCNT1 RW 0x0 

⅝ ᵸ 1 ‾◒└ ᾭᵸ 

‾Ὴ ѭ APBἆ LSIἆ LSE ◒└ ᾭӪᴵ

‾₭ᾭ ֹ◒└ ᾭӪῊι ‛ ֧  

‾ ᾭᵕῼ=FLTCNT[15:0] 

15:1 Reserved  0x0  
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Bit Name R/W Reset Value Function 

0 FLTEN1 RW 0x0 

⅝ ᵸ 1ᾭḔ◒└ו  

0χ ₿ᾭḔ◒└ו  

1χӔ ᾭḔ◒└ו  

Note: ӈọ ᶈ COMP1_ENѭ 0Ὴ ӈ 

14.4.3. COMP2 控制和状态寄存器(COMP2_CSR) 

Address offset:0x10 

Reset value:0x0000 0000 

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

Res 
COMP_OU

T 
Re
s 

Re
s 

Re
s 

Re
s 

Res 
Re
s 

Re
s 

Re
s 

Res 
Re
s 

Re
s 

Re
s 

Re
s 

Res 

 R               

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

PO-
LAR
ITY 

Res 
Re
s 

Re
s 

Re
s 

Re
s 

INPSE
L 

Re
s 

Re
s 

Re
s 

INMSE
L 

Re
s 

Re
s 

Re
s 

Re
s 

COMP
2 

_EN 

RW  - -  - RW    RW     RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31 Reserved    

30 COMP_OUT R  
COMP2 ֧ꜛỗ 

ӈᴱ ιḜᴦῑ҃ COMP2ᶈ ‖ớ Ὅ￼ Ẉכּ֧  

29χ16 Reserved    

15 POLARITY RW  

COMP2‖ớ Ὅ 

0χјᴦᵇ 

1χᴦᵇ 

14χ10 Reserved    

9 INPSEL RW  

COMP2⃰ᵇ Ԅ￼ӡᴺ Ὅ 

0χPA3 

1χVREFCMP 

5 INMSEL RW  

COMP2 ᵇ Ԅ￼ӡᴺ Ὅ 

0χPA4 

1χPA3 

4χ1 Reserved    

0 COMP2_EN RW  

COMP2Ӕ ӈ 

ҭᴵ ᴵ֒εḅ‛≡ῶ ḧζ 

0χDisable 

1χEnable 

14.4.4. COMP2 滤波寄存器(COMP2_FR) 

Address offset:0x14 

Reset value:0x0000 0000 

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

FLTCNT2[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 

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res FLTEN2 

               RW 
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Bit Name R/W Reset Value Function 

31:16 FLTCNT2[15:0] RW 0x0 

⅝ ᵸ 2 ‾◒└ ᾭᵸ 

‾Ὴ ѭ APBἆ LSIἆ LSE ◒└ ᾭӪᴵ

‾₭ᾭ ֹ◒└ ᾭӪῊι ‛ ֧  

‾ ᾭᵕῼ=FLTCNT[15:0] 

15:1 Reserved  0x00  

0 FLTEN2 RW 0x0 

⅝ ᵸ 2ᾭḔ◒└ו  

0χ ₿ᾭḔ◒└ו  

1χӔ ᾭḔ◒└ו  

Note: ӈọ ᶈ COMP2_ENѭ 0Ὴ ӈ 

14.4.5. COMP 寄存器映像 

O
ff
s
e
t 

Re
gis
ter 

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
 

0
x
0
0 

CO
MP
1_
CS
R 

R
e
s
 

C
O

M
P

_
O

U
T

 

R
e
s
. 

R
e
s
. 

C
O

M
P

_
V

C
S

E

L
 

C
O

M
P

_
V

C
D

I

V
 

_
E

N
. 

C
O

M
P

_
V

C
D

I

V
 

[3
:0

].
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
 

R
e
s
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

W
IN

M
O

D
E

 

R
e
s
. 

IN
P

S
E

L
[1

:0
] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
 

C
O

M
P

1
_

E
N

 

Re-
set 
val
ue 

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

0
x
0
4 

CO
MP
1_F
R 

FLTCNT1[15:0] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

F
L

T
E

N
1
 

Re-
set 
val
ue 

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

0
x
1
0 

CO
MP
2_
CS
R 

R
e
s
. 

C
O

M
P

_
O

U
T

 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
 

M
O

D
E

[1
:0

] 
R

e
s
 

R
e
s
. 

R
e
s
. 

P
O

L
A

R
IT

Y
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

IN
P

S
E

L
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

IN
N

S
E

L
 

R
e
s
. 

R
e
s
 

M
O

D
E

[1
:0

] 
R

e
s
 

R
e
s
. 

C
O

M
P

2
_

E
N

 

Re-
set 
val
ue 

  0                              0           0        
 

0 
        0 

0
x
1
4 

CO
MP
2_F
R 

FLTCNT2[15:0] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

F
L

T
E

N
2
 

Re-
set 
val
ue 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0                               0 
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15.  高级控制定时器  (TIM1)  

15.1. TIM1 简介 

ίֺḧῊᵸεTIM1ζּי Ѧ 16ӈ￼ ט ᾭᵸ ἄι ᾭᵸּי Ѧᴵ ￼ ֫ ᵸ ט  

Ḝ ᵀᶺ זּ ιץᵍ╜ Ԅӡᴺ￼ ֗Ḵẙ( ԄὪ )ιἆ ғּו ֧└ẻ( ֧⅝ PWM ṧԄ™

Ὴת ￼Ҋ PWM)  

ӔּזḧῊᵸ ֫ ᵸᵙ RCCῊ ίֺ ֫ ᵸιᴵҨḫא ֗Ḵẙᵙ└ẻᵕῼҡ֡Ѧỉ ֹ֡Ѧ← ￼

 

ίֺḧῊᵸ(TIM1)ᵙ ꜠ḧῊᵸ(TIMx)ῗḢԅזּ ￼ιḜҪјԊҕүӍ ◊ ḜҪᴵҨᵃℓᾛӐ  

15.2. TIM1 主要特性 

Â 16bitᵇі ᵇїἆ ᵇіᵇї￼ ט ᾭᵸ 

Â 16bitᴵ ֫ ᵸιӹ Ḿ ᾭᵸ￼Ὴ ꞌ 1ֹ 65535￼֫  

Â ᶺ 4Ѧ꜠ ￼  

ü ԄὪ  

ü ֧⅝  

ü PWMғּוε ἆ ѧỌḾ ₩Ẫζ 

ü ᴅ ֗₩Ẫ ֧ 

Â ™תῊ ᴵ ￼Ҋ ֧ 

Â Ӕּזᶹ ӡᴺίֺḧῊᵸᵙḧῊᵸҊ ￼ᵃℓּכ  

Â ᶶ ᾭᵸιᶈ ᾭὝḧᵕῼᾭᵅιἑ῭ᾺῊ ḷḕᵸ 

Â ԄᴵҨṄḧῊᵸ￼ ֧ӡᴺ ѭᶶӈꜛỗᵙṰ ꜛỗ 

Â ѧᾸғּוᶈҨї҆ҭ 

ü ῭Ὰχ ᾭᵸᵇі ᵇї○֧ι ᾭᵸִḊקε ҭἆ ԓᶹ ᴧζ 

ü ᴧ҆ҭ 

ü ԄὪ  

ü ֧⅝  

ü Ԅ 

Â ᾟὙᶭ Ẫ￼ε⃰Ґζ ᵸᵙѭḧӈּז￼ ṉҽỵᵸּכ  

Â ᴧ ԄӐѭᶹ Ὴ ἆ Ὗᵕῼ￼ּכ╙  ת
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Polarity selection

Input filter & 
edge detector

Prescaler

Prescaler

TRC

TI4FP4

TI4FP3

Input filter & 
edge detector

TRC
TI3FP4

TI3FP3
IC3

IC4
CC4 registerIC4PS

IC3PS DTG

OC4REF

OC3REF Output
control

Output
control

OC3

OC3N

OC4TI4

TI3

Input filter & 
edge detector

Prescaler

Prescaler

TRC

TI2FP2

TI2FP1

Input filter & 
edge detector

TRC
TI1FP2

TI1FP1
IC1

IC2

CC1 register

CC2 registerIC2PS

IC1PS DTG

OC2REF

OC1REF Output
control

Output
control

OC1

OC1N

TI2

TI1XOR

TIM1_CH1

TIM1_CH2

TIM1_CH3

TIM1_CH4

DTG

OC2

OC2N

TIM1_CH1

TIM1_CH2

TIM1_CH3

TIM1_CH4

TIM1_CH3N

TIM1_CH2N

TIM1_CH1N

+/1 CNT

CC3 register

Auto-reload reg

Stop, clear or up/down
Repetition
counter

REP
register

U

U

U

U

U

CC1I

CC2I

CC3I

CC4I

CC1I

CC2I

CC3I

CC4I

U

UI

PSC
Prescaler

CK_CNT

Encoder
Interface

Slave
Controller

mode

Trigger
Controller

TRGI

TGI

Polarity selection & edge 
detector & prescaler

Input 
filter

ETRF

Internal clock(CK_INT)

ETRP

ETR

Reset, enable, up/down, count

TIM1_ETR

ITR0
ITR1
ITR2
ITR3

TRGO

To other timers or ADC

TI1FP1

TI1FP2

TRC
ITR

TI1F_ED

ETRF

Internal break event sources

TIM1_BKIN BRK

 

ᶃ 15-1 ίֺḧῊᵸ‟‗⁭ᶃ 

15.3. TIM1 功能描述 

15.3.1. 时基单元 

ᴵ ίֺḧῊᵸ￼Ѯ ֫ῗ Ѧ 16ӈ ᾭᵸᵙљԎ ԋ￼ ט ḷḕᵸ Ѧ ᾭᵸᴵҨᵇі

ᾭ ᵇї ᾭἆ ᵇіᵇїᴥᵇ ᾭ ℅ ᾭᵸῊ יּ ֫ ᵸ֫ ệֹ   

ᾭᵸ ט ḷḕᵸᵙ ֫ ᵸḷḕᵸᴵҨּי ҭ ֒ιᴏӔ ᾭᵸ ᶈ ֒Ҡⱡῶᾦ  

ῊᶢᴅӺץὐχ 

Â ᾭᵸḷḕᵸεTIM1_CNTζ 

Â ֫ ḷḕᵸεTIM1_PSCζ 

Â ט ḷḕᵸεTIM1_ARRζ 

Â ᶶ ᾭḷḕᵸεTIM1_RCRζ 

ט ḷḕᵸῗ Ӿ ￼ι֒ἆ ט ḷḕᵸṄ ḷḕᵸ ⁞Ὧᶈ TIMx_CR1ḷḕᵸ

ѧ￼ ט Ӕ ӈεARPEζ￼ ι ḷḕᵸ￼ԓḳ ᴏἆᶈ⅛₭￼῭Ὰ҆ҭ UEVῊҽ ֹ

ẽḒḷḕᵸ Ẹ ᾭᵸ ֹі○֧εᵇї ᾭᵸῊ￼ї○‍ҭζẊẸ TIMx_CR1ḷḕᵸѧ￼ UDISӈ ҈ 0

Ὴιғּו῭Ὰ҆ҭ ῭Ὰ҆ҭѼᴵҨּי ҭғּו  

ᾭᵸּי ֫ ᵸ￼Ὴ ֧ CK_CNT ιҝẸט ҃ ᾭᵸ TIM1_CR1ḷḕᵸѧ￼ ᾭᵸӔ ӈ

εCENζῊιCK_CNTἑῶᾦ  
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├Ỵιᶈ ҃ TIM1_CRḷḕᵸ￼ CENӈ￼ ѦῊ ᵕῼᵅι ᾭᵸẦḊ ᾭ  

预分频器描述 

֫ ᵸᴵҨṄ ᾭᵸ￼Ὴ Ὗ 1ֹ 65536ѳ ￼үỴӪ֫ Ḝῗᶢ҈ Ѧεᶈ TIMx_PSCḷḕᵸѧ

￼ζ16ӈḷḕᵸίֺ￼ 16ӈ ᾭᵸ ᵼѭ ѦίֺḷḕᵸṾῶ ֗ᵸιḜ ᶼᶈ Ὴ ᾡᴪ Ὰ￼ ֫

ᵸ￼ᴠᾭᶈї ₭῭Ὰ҆ҭֹ‎Ὴ זּ  

ᶃ 17-2ᵙᶃ 17-3 ֧҃ᶈ ֫ ᵸ Ὴι῭ᾡ ᾭᵸᴠᾭ￼ӕḒ  

CK_PSC

Counter register

Update event(UEV)

CEN

F7 F8 F9 FB FC 00 01 02 03FA

Timer clock = CK_CNT

Prescaler control register 0 1

Write a new value in TIM1_PSC

0 1

0 1 0 0 11 0 1

Prescaler buffer

Prescaler counter

 

ᶃ 15-2 Ẹ ֫ ᵸ￼ᴠᾭҡ 1 ᴪֹ 2 Ὴι ᾭᵸ￼Ὴẑᶃ 

CK_PSC

Counter register

Update event(UEV)

CEN

F7 F8 F9 FB FC 00 01FA

Timer clock = CK_CNT

Prescaler control register 0 3

Write a new value in TIM1_PSC

0 3

0 1 2 0 13 2 3

Prescaler buffer

Prescaler counter

 

ᶃ 15-3 Ẹ ֫ ᵸ￼ᴠᾭҡ 1 ᴪֹ 4 Ὴι ᾭᵸ￼Ὴẑᶃ 

 

15.3.2. 计数器模式 

向上计数模式 

ᵇі ᾭ₩Ẫιῗҡ 0ֹ ט Ӫ￼ ᾭᵸιⱡᵅᴡҡ 0 ᾺẦḊ ᾭιẊғּו Ѧ ᾭ￼○֧҆ҭ  



PY32F002B Ύ  

153/308 

ḅ‛ ᶶ ᾭᵸ Ӕּזιֱᶈᵇі ᾭᵸ ᶶ֡₭εḾ ᶶ ᾭᵸᴵ ζᵅιғּו῭Ὰ҆ҭ ᵋֱιᶈ

⅛Ѧ ᾭ○֧Ὴιғּו῭Ὰ҆ҭ  

ᶈ TIMx_EGRḷḕᵸѧ( ҭΆẪἆ Ӕּזҡ₩Ẫίֺᵸ) UGӈѼᵃ‾ᴵҨғּו Ѧ῭Ὰ҆ҭ  

TIMx_CR1ḷḕᵸѧ￼ UDISӈι ҭᴵҨ ₿῭Ὰ҆ҭψ ‾ῗѭ҃ ԁᶈᵇ ḷḕᵸѧ֒Ԅ

ᾺӪῊ῭ᾺẽḒḷḕᵸ ᶈ UDISӈ ▐ ѳׁιṄјғּו῭Ὰ҆ҭ Ӈῗι ᾭᵸҡ 0ẦḊ Ὰᵏטι ֫

ᵸѼҡ 0ẦḊ Ὰᵏט(Ӈ ֫ ᵸ￼ᾭӪјᴪ) ℅ᶹιḅ‛ ҃ TIMx_CR1ḷḕᵸѧ￼ URSӈ( Ὅ῭Ὰ

∂)ι UGӈṄғּו Ѧ῭Ὰ҆ҭ UEVιӇј UIF‰Ố(ᴏјғּוѧᾸ) ῗѭ҃ ԁᶈὪ ₩Ẫї▐

ᾭᵸῊιᵃῊғּו῭ᾺᵙὪ ѧᾸ   

Ẹᴧּו Ѧ῭Ὰ҆ҭῊιἍῶ￼ḷḕᵸ ῭Ὰι ҭᵃῊ(ӘὯ URSӈ) ῭Ὰ‰Ốӈ(TIMx_SRḷḕ

ᵸѧ￼ UIFӈ)  

Â ᶶ ᾭᵸ Ὰז ѭ TIMx_RCRḷḕᵸ￼ԓḳ  

Â ט ẽḒḷḕᵸ Ὰ Ԅ ḷḕᵸ￼Ӫ(TIMx_ARR)   

Â ֫ ᵸ￼ ת֗ Ԅ ḷḕᵸ￼Ӫ(TIMx_PSCḷḕᵸ￼ԓḳ)  

їᶃ ֧ ҎӕḒιẸ TIMx_ARR=0x36Ὴ ᾭᵸᶈјᵃῊ ꞌї￼טӐ  

CK_PSC

Counter register

Update event(UEV)

CNT_EN

31 32 33 35 36 0034

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

01 02 04 05 0603 07

 

ᶃ 15-4 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 1 

Counter register 0000 0001 0002 0003

Timer clock = CK_CNT

CK_PSC

CNT_EN

0035 00360034

Update event(UEV)

Counter overflow

Update interrupt flag(UIF)

 

ᶃ 15-5 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 2 
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CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

0035 0036 00010000

 

ᶃ 15-6 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 4 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

1F 20 00

 

ᶃ 15-7 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ N 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

31 32 33 35 36 0034

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

01 02 04 05 0603 07

Auto-reload preload register FF 36

Write a new value in TIMx_ARR
 

ᶃ 15-8 ᾭᵸῊẑᶃιẸ ARPE=0 Ὴ￼῭Ὰ҆ҭ(TIM1_ARR ≡ῶ Ԅ) 
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CK_PSC

Counter register

Update event(UEV)

CNT_EN

F0 F1 F2 F4 F5 00F3

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

01 02 04 05 0603 07

Auto-reload preload register F5 36

Write a new value in TIMx_ARR

Auto-reload shadow register F5 36

 

ᶃ 15-9 ᾭᵸῊẑᶃιẸ ARPE=1 Ὴ￼῭Ὰ҆ҭ( Ԅ TIM1_ARR) 

向下计数模式 

ᵇї ᾭ₩Ẫιҡ ט ￼ӪẦḊᵇї ᾭֹ 0ιⱡᵅ ᾺẦḊҡ ט ￼Ӫᵇї ᾭιẊғּו Ѧ

ᵇї○֧҆ҭ  

ḅ‛Ӕּ҃ז ᶶ ᾭᵸιẸᵇї ᾭ ᶶ҃ ᶶ ᾭḷḕᵸ(TIMx_RCR)ѧ ḧ￼₭ᾭᵅιṄғּו῭Ὰ҆ҭ

(UEV)ιᵋֱ⅛₭ ᾭᵸї○Ὴἑғּו῭Ὰ҆ҭ   

ᶈ TIMx_EGRḷḕᵸѧ( ҭΆẪἆ Ӕּזҡ₩Ẫίֺᵸ) UGӈιѼᵃ‾ᴵҨғּו Ѧ῭Ὰ҆

ҭ  

TIMx_CR1ḷḕᵸ￼ UDISӈᴵҨ ₿ UEV҆ҭ ‾ᴵҨ ԁᵇ ḷḕᵸѧ֒ԄᾺӪῊ῭Ὰẽ

Ḓḷḕᵸ ᵼ℅ UDISӈ ▐ѭ 0ѳׁјҺғּו῭Ὰ҆ҭ ⱡ ι ᾭᵸҠҺҡẸׁ זט Ӫ ᾺẦḊ ᾭι

Ẋћ ֫ ᵸ￼ ᾭᵸ Ὰҡ 0ẦḊ(Ӈ ֫ ᾭјᴪ)   

℅ᶹιḅ‛ ҃ TIMx_CR1ḷḕᵸѧ￼ URSӈ( Ὅ῭Ὰ ∂) ι UGӈṄғּו Ѧ῭Ὰ҆ҭ UEV

Ӈј UIF‰Ố(ᵼ℅јғּוѧᾸ)ι ῗѭ҃ ԁᶈᴧּוὪ ҆ҭẊ▐ ᾭᵸῊιᵃῊғּו῭ᾺᵙὪ ѧ

Ᾰ   

Ẹᴧּו῭Ὰ҆ҭῊιἍῶ￼ḷḕᵸ ῭ᾺιẊћ(⁞Ὧ URSӈ￼ )῭Ὰ‰Ốӈ(TIMx_SRḷḕᵸѧ￼

UIFӈ)Ѽ  

Â ᶶ ᾭᵸ ѭ TIMx_RCRḷḕᵸѧ￼ԓḳ 

Â ֫ ᵸ￼ ḕᵸ ז ѭ ￼Ӫ(TIMx_PSCḷḕᵸ￼Ӫ)  

Â Ẹׁ￼ זט ḷḕᵸ ῭Ὰѭ Ӫ(TIMx_ARRḷḕᵸѧ￼ԓḳ)  

├χ ט ᶈ ᾭᵸ Ԅѳׁ ῭Ὰιᵼ℅ї ѦᵕῼṄῗ ῼ￼Ӫ  

їᶃῘ ҃ TIMx_ARR=0x36ῊјᵃῊ ꞌї ᾭᵸ ѭ￼ Ҏ ӕ  
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CK_PSC

Counter register

Update event(UEV)

CNT_EN

05 04 03 01 0002

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

36 35 33 32 3134 30 2F

 

ᶃ 15-10 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 1 

Counter register 0036 0035 0034 0033

CNT_EN

0001 00000002

Update interrupt flag(UIF)

 

ᶃ 15-11 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 2 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

0001 0000 00350036

 

ᶃ 15-12 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 4 
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CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

20 1F 3600

 

ᶃ 15-13 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ N 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

05 04 03 01 00 3602

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

35 34 32 31 3033 2F

Auto-reload preload register FF 36

Write a new value in TIMx_ARR
 

ᶃ 15-14 ᾭᵸῊẑᶃιẸ≡ῶӔּזᵕῼ ᾭᵸῊ￼῭Ὰ҆ҭ 

中央对齐模式 (向上/向下计数) 

ᶈѧ᷁Ḿ ₩Ẫι ᾭᵸҡ 0ẦḊ ᾭֹ זט ￼Ӫ(TIMx_ARRḷḕᵸ)ʛ1ιғּו Ѧ ᾭᵸ○֧҆

ҭιⱡᵅᵇї ᾭֹ 1Ẋћғּו Ѧ ᾭᵸї○҆ҭψⱡᵅԜҡ 0ẦḊ Ὰ ᾭ  

   ѧ᷁Ḿ ₩Ẫᶈ TIMx_CR1ḷḕᵸѧ￼ CMSј ҈ 0Ὴῶᾦ ᶈ ἄ ֧₩ẪῊι ֧⅝ ѧᾸ‰Ố

ᶈҨїừ֙Ṅ ӈιẸχᵇї ᾭῊεѧ᷁Ḿ ₩Ẫ 1ιCMS=”01”ζ,ᵇі ᾭῊεѧ᷁Ḿ ₩Ẫ 2ι

CMS=”10”ζᵇіᵇї ᾭεѧ᷁Ḿ ₩Ẫ 3ιCMS=”11”ζ  

ᶈ℅₩Ẫїιј ֒Ԅ TIMx_CR1ѧ￼ DIRΆᵇӈ Ḝּי ҭ῭ᾺẊὝ Ẹׁ￼ ᾭΆᵇ  

ᴵҨᶈ⅛₭ ᾭі○ᵙ⅛₭ ᾭї○Ὴғּו῭Ὰ҆ҭψѼᴵҨ ( ҭἆ Ӕּזҡ₩Ẫίֺᵸ)

TIMx_EGRḷḕᵸѧ￼ UGӈғּו῭Ὰ҆ҭ ⱡᵅι ᾭᵸ Ὰҡ 0ẦḊ ᾭι ֫ ᵸѼ Ὰҡ 0ẦḊ

ᾭ   

TIMx_CR1ḷḕᵸѧ￼ UDISӈᴵҨ ₿ UEV҆ҭ ‾ᴵҨ ԁᶈᵇ ḷḕᵸѧ֒ԄᾺӪῊ῭

ᾺẽḒḷḕᵸ ᵼ℅ UDISӈ ▐ѭ 0ѳׁјҺғּו῭Ὰ҆ҭ ⱡ ι ᾭᵸҠҺ⁞ὯẸׁ ט ז ￼Ӫι

ᵇіἆᵇї ᾭ   

℅ᶹιḅ‛ ҃ TIMx_CR1ḷḕᵸѧ￼ URSӈ( Ὅ῭Ὰ ∂) ι UGӈṄғּו Ѧ῭Ὰ҆ҭ UEV

Ӈј UIF‰Ố(ᵼ℅јғּוѧᾸ ∂)ι ῗѭ҃ ԁᶈᴧּוὪ ҆ҭẊ▐ ᾭᵸῊιᵃῊғּו῭ᾺᵙὪ

ѧᾸ  
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Ẹᴧּו῭Ὰ҆ҭῊιἍῶ￼ḷḕᵸ ῭ᾺιẊћ(⁞Ὧ URSӈ￼ )῭Ὰ‰Ốӈ(TIMx_SRḷḕᵸѧ￼

UIFӈ)Ѽ   

Â ᶶ ᾭᵸ ѭ TIMx_RCRḷḕᵸѧ￼ԓḳ  

Â ֫ ᵸ￼ ḕᵸ ז ѭ (TIMx_PSCḷḕᵸ)￼Ӫ  

Â Ẹׁ￼ זט ḷḕᵸ ῭Ὰѭ Ӫ(TIMx_ARRḷḕᵸѧ￼ԓḳ) 

├χḅ‛ᵼѭ ᾭᵸ○֧ ғּו῭Ὰι ט Ṅᶈ ᾭᵸ Ԅѳׁ ῭Ὰιᵼ℅ї ѦᵕῼṄ

ῗ ῼ￼Ӫ( ᾭᵸ ѭᾺ￼Ӫ) 

їᶃῘ ҃јᵃῊ ꞌї ᾭᵸ ѭ￼ Ҏ ӕ  

CK_PSC

Counter register

Update event(UEV)

CNT_EN

04 03 02 00 01 0201

Timer clock = CK_CNT

Counter underflow

Update interrupt flag(UIF)

03 04 06 05 0405 03

Counter overflow

 

ᶃ 15-15 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 1ιTIMx_ARR = 0x6 

Counter register 0036 0035 0034 0033

Timer clock = CK_CNT

CK_PSC

CNT_EN

0001 00000002

Counter overflow

Update interrupt flag(UIF)

 

ᶃ 15-16 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 2, TIMx_ARR=0x36 
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CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

0034 0035 00350036

Note: overflow֟ UIF ̆Ҭ 2 3
 

ᶃ 15-17 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 4, TIMx_ARR=0x36 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

20 1F 0001

 

ᶃ 15-18 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ N 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

06 05 04 02 01 0003

Timer clock = CK_CNT

Counter underflow

Update interrupt flag(UIF)

01 02 04 05 0603 07

Auto-reload preload register FD 36

Write a new value in TIMx_ARR

Auto-reload shadow register FD 36

 

ᶃ 15-19 ᾭᵸῊẑᶃιARPE=1 Ὴ￼῭Ὰ҆ҭ( ᾭᵸї○) 
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CK_PSC

Counter register

Update event(UEV)

CNT_EN

F7 F8 F9 FB FC 36FA

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

35 34 32 31 3033 2F

Auto-reload preload register FD 36

Write a new value in TIMx_ARR

Auto-reload shadow register FD 36

 

ᶃ 15-20 ᾭᵸῊẑᶃιARPE=1 Ὴ￼῭Ὰ҆ҭ( ᾭᵸ○֧) 

15.3.3. 重复计数器 

ῊᶢᴅӺὼ ҃ԋ҈ ᾭᵸᵇі ᵇї○֧￼῭Ὰ҆ҭḅӍғּו￼ Ḝḫ іҝẸ ᶶ ᾭᵸ ᾭֹ ἑ

ғּו ᶈғּו PMWӡᴺῊỄῶּז￼  

Ỵᵖ ᶈ⅛ N+1₭ ᾭі○ἆї○ῊιᾭὯ ҡ ḷḕᵸҽ ֹẽḒḷḕᵸεTIMx_ARR ט

ԄḷḕᵸιTIMx_PSC ḷḕᵸι ῶᶈ⅝ ₩Ẫї￼Ὢ /⅝ ḷḕᵸ TIMx_CCRxζιNῗ TIMx_RCR

ᶶ ᾭḷḕᵸѧ￼Ӫ  

ᶶ ᾭᵸᶈї үӍ ‍ҭἄ Ὴ ֟χ 

Â ᵇі ᾭ₩Ẫї⅛₭ ᾭᵸ○֧Ὴ 

Â ᵇї ᾭ₩Ẫї⅛₭ ᾭї○Ὴ 

Â ѧ᷁Ḿ ₩Ẫї⅛₭і○ᵙ⅛₭ї○Ὴ ⱡ ‾ ֺ҃ PWM￼ῳᶽỈעᵕῼѭ 128ιӇḜ ᶼᶈ⅛

Ѧ PWMᵕῼ 2₭῭Ὰᴉ ⅝ ᶈѧ᷁Ḿ ₩Ẫїιᵼѭ└ẻῗḾ ￼ιḅ‛⅛Ѧ PWMᵕῼѧҝֻᾺ

₭⅝ ḷḕᵸιֱῳᶽ￼֫ ꞌѭ 2xTck  

ᶶ ᾭᵸῗ זט ￼ι ᶶ ꞌῗּי TIMx_RCRḷḕᵸ￼ӪḧѲ Ẹ῭Ὰ҆ҭּי ҭғּוε

TIMx_EGRѧ￼ UGӈζἆ ҭ￼ҡ₩Ẫίֺᵸғּוιֱῂ ᶶ ᾭᵸ￼ӪῗᶺṈι ᴏᴧּו῭Ὰ҆

ҭιẊћ TIMx_RCRḷḕᵸѧ￼ԓḳ ḅֹ ᶶ ᾭᵸ  

ᶈѧ᷁Ḿ ₩ẪїιḾ҈ RCR￼᷈ᾭӪι῭Ὰ҆ҭᴧּוᶈі○ ἆ ї○ι ᴨ֘҈ӍῊ֒Ԅ RCRḷḕ

ᵸҨᴣӍῊ ᾭᵸẦḊ ḅ‛ᶈᵏט ᾭᵸѳᵅ֒ RCRιᶈі○Ὴғּו῭Ὰ҆ҭ ӕḅιḾ҈ RCR = 3Ὴι῭

Ὰ҆ҭ ғּוᶈ 4Ѧі○ἆ ї○҆ҭεᴨ֘҈ RCR ֒Ԅ￼Ӫζ  
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Counter TIMx_CNT

Edge-aligned mode 

TIMx_RCR = 0    UEV

TIMx_RCR = 1    UEV

TIMx_RCR = 2    UEV

TIMx_RCR = 3    UEV

TIMx_RCR = 3    and re-
synchronization UEV

UEV Update event̔ preload registers transferred to active 

registers and update initerrupt generated

By SW

upcounting downcounting

By SW
By SW

counter-aligned mode 

 

ᶃ 15-21 јᵃ₩Ẫї῭Ὰ ꞌ￼ӕḒιᴣ TIM1_RCR ￼ḷḕᵸ  

15.3.4. 时钟源 

ᾭᵸ￼Ὴ ᴵҨּיҨїῊ ◊ώӗχ 

Â ԓ Ὴ εCK_INTζ 

Â ᶹ Ὴ ₩Ẫ 1χᶹ ԄẬ  

Â ᶹ Ὴ ₩Ẫ 2χᶹ ᴧ Ԅ ETR 

Â ԓ ᴧ ԄεITRxζχӔּז ѦḧῊᵸӐѭᴰ ѦḧῊᵸ￼ ֫ ᵸ ӕḅιᴵҨ ѦḧῊᵸ

Timer1Ӑѭᴰ ѦḧῊᵸ Timer3￼ ֫ ᵸ  

内部时钟源（CK_INT） 

ḅ‛ҡ₩Ẫίֺᵸ ₿εSMS=000ζιֱ CEN DIRεTIMx_CR1ḷḕᵸζᵙ UGӈεTIMx_EGRḷḕ

ᵸζῗ҆ḫі￼ίֺӈιẊћᴱ ҭӢᾡ ᴱ CENӈ ֒ἄ 1ι ֫ ᵸ￼Ὴ ṏּיԓ Ὴ CK_INT

ώӗ  
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CK_PSC

Counter register

CNT_INIT

CEN=CNT_EN

31 32 33 35 36 0034

Counter clock = CK_CNT = CK_PSC

UG

01 02 04 05 0603 07

 

ᶃ 15-22 ₩Ẫї￼ίֺּכ ιԓ Ὴ ֫ ᵼḒѭ 1 

外部时钟源模式 1 

Ẹ TIMx_SMCRḷḕᵸ￼ SMS=111Ὴι℅₩Ẫ ѧ ᾭᵸᴵҨᶈ ḧ Ԅ ￼⅛Ѧі״⌐ἆї ⌐

ᾭ  

ITRx

TI1_ED

TI1FP1

TI2FP2

ETRF

0xx

100

101

110

111

TS[2:0]

TIMx_SMCR

Encoder 
mode

External clock 
mode 1

External clock 
mode 2

Internal clock 
mode

CK_PSC

TRGI

ETRF

CK_INT

TI2F
 

TI1F

or 

or

0

1

Edge
detector

TI2F_Rising

TI2F_FallingFilter

ICF
[3:0]

TIMx_CCMR1

TI2

ECE SMS[2:0]
 

ᶃ 15-23 TI2 ᶹ Ὴ ὶӕḒ 

Counter clock = CK_CNT = CK_PSC

CNT_EN

TI2

TIF

Counter register 363534

Write TIF=0

 

ᶃ 15-24 ᶹ Ὴ ₩Ẫ 1 ї￼ίֺּכ  

外部时钟源模式 2 

֒ TIMx_SMCRḷḕᵸ￼ ECEѭ 1ι ḧ℅₩Ẫ ᾭᵸ ᶼᶈᶹ ᴧ ETR￼⅛ Ѧі״⌐ἆї

⌐ ᾭ  
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Encoder 
mode

External clock 
mode 1

External clock 
mode 2

Internal clock 
mode

CK_PSC

TRGI

ETRF

CK_INT

TI2F
 

TI1F

or 

or

0

1

ETR

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

TIMx_SMCR

ETR pin

ECE SMS[2:0]

Filter
downcounter

ETF
[3:0]

TIMx_SMCR

fDTS

ETRP

ETP
ETPS
[1:0]

TIMx_SMCR

TIMx_SMCR
 

ᶃ 15-25 TI2ᶹ ᴧ Ԅ⁭ᶃ 

fCK_INT

Counter register

ETRP

CNT_EN

34 35

Counter clock = CK_CNT = CK_PSC

ETR

36

ETRF

 

ᶃ 15-26 ᶹ Ὴ ₩Ẫ 2 ї￼ίֺּכ  

15.3.5. 捕获/比较通道 

⅛ ѦὪ /⅝ ῗᶀ ѦὪ /⅝ ḷḕᵸεץᵍẽḒḷḕᵸζιץὐὪ ￼ Ԅ ֫ε Ԅ◒

└ ᶺ ᶶּזᵙ ֫ ᵸζιᵙ ֧ ֫ε⅝ ᵸᵙ ֧ίֺζ  

Ԅ ֫Ḿ Ẕ￼ Tix Ԅӡᴺ ‾ιẊғּו Ѧ◒└ᵅ￼ӡᴺ TixF ⱡᵅι ѦṾ‖ớ Ὅ￼ ╜

ᵸғּו ѦӡᴺεTixFPxζιḜᴵҨӐѭҡ₩Ẫίֺᵸ￼ Ԅ ᴧἆ ӐѭὪ ίֺ ӡᴺ ֫ Ԅ

Ὢ ḷḕᵸεIcxPSζ  

01

10

11

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

IC1PSIC1

CC1S[1:0] ICPS[1:0]

TIMx_CCMR1

CC1E

TIMx_CCER

CC1P/CC1NP

TI2F_Rising(from channel2)

TI2F_Falling(from channel2)
0

1

TI1F_Rising

TI1F_Falling
Edge

detector
TI1FFilter

downcounterfDTS

TI1 0

1

TI1FP1

TI2FP1

TRC
From slave 

mode controller

+
TI1F_ED

To slave mode controller

 

ᶃ 15-27 Ὢ /⅝ (ḅχ  1 Ԅ ֫) 

֧ ֫ғּו Ѧѧ └ẻ OCxRef( ῶᾦ)Ӑѭᶢ֝ι ￼  ֘ḧῳ ֧ӡᴺ￼‖ớ  
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Capture/compare 
preload register

Capture/compare shadow 
register

CNT counter

Comparator

CNT>CCR1

CNT=CCR1

APB interface

APB bus

capture_transfer

capture
&

+

Read CCR1H

Read CCR1L

&

+

CC1S[1]

CC1S[0] Input mode

&IC1PS

CC1E

TIMx_EGR
CC1G

read_in_progressS

R

S

R

write CCR1H

write CCR1L

CC1S[1]

CC1S[0]

TIMx_CCMR1

&

compare_transfer
+

output mode

+
OC1PE

OC1PE
UEV

(from time base)

H
ig

h
  
8

L
o
w

  
8

(i
f 
1
6-

b
it
)

 

ᶃ 15-28 Ὢ /⅝  1 ￼Ѯּכ  

Output
Mode

Controller OC1_REF

OC1M[2:0]

0

1

CC1P

TIMx_CCER

Output
Mode

Controller

CC1NP

OC1

TIMx_BDTR

Dead-
time

generator

x0
10

11

11
10

0x

0

1

0

1

Output
Mode

Controller

OC1N

CC1NECC1E

MOE OSSI OSSR

0

OC1N_DT

OC1_DT

DTG[7:0]

0

TIMx_CCER

OC1CE

TIMx_CCMR1 TIMx_BDTR

OCREF_CLR

ETRF
ocref_clr_int

CNT>CCR1

CNT=CCR1

 

ᶃ 15-29 Ὢ /⅝ ￼ ֧ ֫(  1  3) 

Output
Mode

Controller

CNT>CCR4

CNT=CCR4 OC4REF

To the master mode controller

CC4P

0

1

Output
enable
circuit

OC4

CC2M[2:0]
CC4E TIMx_CCER

MOE OSSI TIMx_BDTR
TIMx_CCMR2

TIMx_SMCR

OCCS

0

1

OCCS

OCREF_CLR

ETRF

MOE TIMx_CR2
 

ᶃ 15-30 Ὢ /⅝ ￼ ֧ ֫(  4) 

Ὢ /⅝ ₩ᶒּי Ѧ ḷḕᵸᵙ ѦẽḒḷḕᵸ ἄ ֒ ҝᾛӐ ḷḕᵸ   

ᶈὪ ₩ẪїιὪ ᴧּוᶈẽḒḷḕᵸіιⱡᵅԜᶶֺֹ ḷḕᵸѧ   

ᶈ⅝ ₩Ẫїι ḷḕᵸ￼ԓḳ ᶶֺֹẽḒḷḕᵸѧιⱡᵅẽḒḷḕᵸ￼ԓḳᵙ ᾭᵸ ⅝  

15.3.6. 输入捕获模式 

ᶈ ԄὪ ₩ẪїιẸ₅╜ֹ Icxӡᴺі Ẕ￼ ⌐ᵅι ᾭᵸ￼ẸׁӪ ḕֹὪ /⅝ ḷḕᵸѧ Ẹ

ᴧּוὪ ҆ҭῊι Ẕ￼ CcxIF‰ỐεTIMx_SRḷḕᵸζ 1ιḅ‛ѧᾸᾛӐ ἔẦιֱṄғּוѧᾸ ∂

ḅ‛ᴧּוὪ ҆ҭῊ CcxIF‰ỐṰ ѭ ιֱ ᶶὪ ‰Ố CcxOFεTIMx_SRḷḕᵸζ 1 ֒ CcxIF=0ᴵ

▐ CcxIFιἆ ᴨḕӴᶈ TIMx_CCRxḷḕᵸѧ￼Ὢ ᾭὯѼᴵ▐ CcxIF ֒ CcxOF=0ᴵ▐ CcxOF  
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ҨїӕḒ ῎ḅӍᶈ TI1 Ԅ￼і״⌐ῊὪ ᾭᵸ￼Ӫֹ TIMx_CCR1ḷḕᵸѧιℓ ḅїχ  

Â Ὅῶᾦ Ԅ χTIMx_CCMR1ọ ὶֹ TI1 ԄιἍҨ֒Ԅ TIMx_CCMR1ḷḕᵸѧ￼ CC1S=01ι

ᴱ CC1Sјѭ’00’ι ѭ ԄιẊћ TIMx_CCR1ḷḕᵸᴪѭᴱ   

Â ⁞Ὧ Ԅӡᴺ￼⸗♇ι Ԅ◒└ᵸѭἍ ￼ṾḴ (ᴏ Ԅѭ Tix Ὴι Ԅ◒└ᵸίֺӈῗ

TIMx_CCMRx ḷḕᵸѧ￼ IcxF ӈ) Ӭ Ԅӡᴺᶈῳᶺ 5 Ѧԓ Ὴ ᵕῼ￼Ὴ ԓἯטιἅҪ

◒└ᵸ￼ṾḴ ҈ 5ѦῊ ᵕῼψᵼ℅ἅҪᴵҨ(Ҩ Fck_int ꞌ) ‾ 8₭ιҨ ᶈ TI1і

₭ ḫ￼ ⌐ᴪὭιᴏᶈ TIMx_CCMR1ḷḕᵸѧ֒Ԅ IC1F=0011   

Â Ὅ TI1 ￼ῶᾦ Ὥ ⌐ιᶈ TIMx_CCERḷḕᵸѧ֒Ԅ CC1P=0(і״⌐) 

Â Ԅ ֫ ᵸ ᶈ ӕѧιἅҪṸῺὪ ᴧּוᶈ⅛ Ѧῶᾦ￼ּכẈ ὭῊ־ιᵼ℅ ֫ ᵸ

₿(֒ TIMx_CCMR1ḷḕᵸ￼ IC1PS=00)   

Â TIMx_CCERḷḕᵸ￼ CC1E=1ιӹ Ὢ ᾭᵸ￼ӪֹὪ ḷḕᵸѧ   

Â ḅ‛ ι TIMx_DIERḷḕᵸѧ￼ CC1IEӈӹ ԋѧᾸ ∂  

Ẹᴧּו Ѧ ԄὪ Ὴχ  

Â ғּוῶᾦ￼ּכẈ ὭῊι ᾭᵸ￼Ӫ ҽ ֹ TIMx_CCR1ḷḕᵸ   

Â CC1IF‰Ố (ѧᾸ‰Ố) Ẹᴧּו Ṉ 2Ѧ ￼Ὢ Ὴι CC1IF῾` ▐ ιCC1OFѼ

1   

Â ḅ ҃ CC1IEӈιֱҺғּו ѦѧᾸ   

ѭ҃ᶴתὪ ○֧ιấ ᶈ ֧Ὢ ○֧‰Ốѳׁ ᴨᾭὯι ῗѭ҃ ԁѢ᷂ᶈ ֧Ὢ ○֧‰Ốѳᵅ

ᵙ ᴨᾭὯѳׁᴵ ғּו￼Ὢ ○֧ӡỤ   

├χ TIMx_EGRḷḕᵸѧ Ẕ￼ CCxGӈιᴵҨ ҭғּו ԄὪ ѧᾸ ∂  

15.3.7. 输入捕获模式（PWM input mode） 

₩Ẫῗ ԄὪ ₩Ẫ￼ Ѧ⸗ӕι їָ֯תᶹιᾛӐљ ԄὪ ₩Ẫ ᵃχ 

Â ѣѦ Icxӡᴺ ῑṃֹᵃ Ѧ Tix Ԅ  

Â 2Ѧ Icxӡᴺѭ ⌐ῶᾦιӇῗ‖ớ ᴦ  

Â Ԏѧ Ѧ TixFPӡᴺ Ӑѭ ᴧ Ԅӡᴺι ҡ₩Ẫίֺᵸ ἄᶶӈ₩Ẫ  

ӕḅιẸ ╜ Ԅֹ TI1і￼ PWMӡᴺ￼ ẙ(TIMx_CCR1ḷḕᵸ)ᵙᴉ ⅝(TIMx_CCR2ḷḕᵸ)

Ὴιԏӌℓ ḅї(ᴨ֘҈ CK_INT￼ ꞌᵙ ֫ ᵸ￼Ӫ)  

Â Ὅ TIMx_CCR1￼ῶᾦ Ԅχ TIMx_CCMR1ḷḕᵸ￼ CC1S=01( ѧ TI1)  

Â Ὅ TI1FP1￼ῶᾦ‖ớ(ּז‎Ὢ ᾭὯֹ TIMx_CCR1ѧᵙ▐ ᾭᵸ)χ CC1P=0(і״⌐ῶᾦ)  

Â Ὅ TIMx_CCR2￼ῶᾦ Ԅχ TIMx_CCMR1ḷḕᵸ￼ CC2S=10( ѧ TI1)  

Â Ὅ TI1FP2￼ῶᾦ‖ớ(Ὢ ᾭὯֹ TIMx_CCR2)χ CC2P=1(ї ⌐ῶᾦ)  

Â Ὅῶᾦ￼ ᴧ Ԅӡᴺχ TIMx_SMCRḷḕᵸѧ￼ TS=101( Ὅ TI1FP1)  

Â ҡ₩Ẫίֺᵸѭᶶӈ₩Ẫχ TIMx_SMCRѧ￼ SMS=100   

Â Ӕ Ὢ χ TIMx_CCERḷḕᵸѧ CC1E=1ћ CC2E=1  
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TIMx_CNT1 0002 0003 0004 0000

TI1

0000 00010004

TIMx_CCR1

TIMx_CCR2

0004

0002

IC1 capture
IC2 capture

Reset counter

IC2 capture
Pulse width

measurement

IC2 capture
period

measurement
 

ᶃ 15-31 PWM Ԅ₩ẪῊẑ 

15.3.8. 强置输出模式 

ᶈ ֧₩Ẫ(TIMx_CCMRxḷḕᵸѧ CCxS=00)їι ֧⅝ ӡᴺ(OCxREFᵙ Ẕ￼ OCx/OCxN) ᶼ

ὶּי ҭẶ ѭῶᾦἆῂᾦꜛỗι јӘ ҈ ֧⅝ ḷḕᵸᵙ ᾭᵸ ￼⅝ ‛  TIMx_CCMRxḷḕ

ᵸѧ Ẕ￼ OCxM=101ιᴏᴵẶ ֧⅝ ӡᴺ(OCxREF/OCx)ѭῶᾦꜛỗ ‾ OCxREF Ặ ѭ Ẉכּ

(OCxREFḊ ѭ Ẉῶᾦ)ιᵃῊכּ OCxệֹ CCxP‖ớ ᴦ￼ӡᴺ   

ӕḅχCCxP=0(OCx Ẉῶᾦ)ιֱכּ OCx Ặ ѭ Ẉכּ  TIMx_CCMRxḷḕᵸѧ￼ OCxM=100ι

ᴵẶ OCxREFӡᴺѭӉ   

₩Ẫїιᶈ TIMx_CCRxẽḒḷḕᵸᵙ ᾭᵸѳ ￼⅝ Ҡⱡᶈ ι Ẕ￼‰ỐѼҺ Ӣᾡ ᵼ℅Ҡ

ⱡҺғּו Ẕ￼ѧᾸ ∂ ṄҺᶈї ￼ ֧⅝ ₩Ẫ ѧҟ  

15.3.9. 输出比较模式 

℅ ו ῗּז‎ίֺ Ѧ ֧└ẻιἆ Ὕ ⅎ ḧ￼Ὴ Ṱ ֹῊ Ẹ ᾭᵸљὪ /⅝ ḷḕᵸ￼ԓ

ḳ ᵃῊι ֧⅝ ו ӮḅїᾛӐχ 

Â Ṅ ֧⅝ ₩Ẫ(TIMx_CCMRx ḷḕᵸѧ￼ OCxM ӈ)ᵙ ֧‖ớ(TIMx_CCER ḷḕᵸѧ￼ CCxP ӈ)

ḧѲ￼Ӫ ֹ֧ḾẔ￼Ậ і ᶈ⅝ ש Ὴι ֧Ậ ᴵҨӠὙḜ￼ּכẈ(OCxM=000) ἄ

ῶᾦּכẈ(OCxM=001) ἄῂᾦּכẈ(OCxM=010)ἆ (OCxM=011)   

Â ѧᾸꜛỗḷḕᵸѧ￼‰Ốӈ(TIMx_SRḷḕᵸѧ￼ CcxIFӈ)   

Â ҃ Ẕ￼ѧᾸṜ (TIMx_DIERḷḕᵸѧ￼ CcxIEӈ)ιֱғּו ѦѧᾸ  

TIMx_CCMRxѧ￼ OCxPEӈ Ὅ TIMx_CCRxḷḕᵸῗᵋ Ӕּז ḷḕᵸ  ᶈ ֧⅝ ₩Ẫїι

῭Ὰ҆ҭ UEVḾ OCxREFᵙ OCx ֧≡ῶẽᵠ  

ᵃℓ￼ ẙᴵҨ ֹ ᾭᵸ￼ Ѧ ᾭᵕῼ ֧⅝ ₩Ẫ(ᶈᴅ ֗₩Ẫї)Ѽ ‎זּ ֧ Ѧᴅ ֗  

֧⅝ ₩Ẫ￼ ℓ χ  

1. Ὅ ᾭᵸῊ (ԓ ιᶹ ι ֫ ᵸ)   

2. Ṅ Ẕ￼ᾭὯ֒Ԅ TIMx_ARRᵙ TIMx_CCRxḷḕᵸѧ   

3. ḅ‛ ғּו ѦѧᾸ ∂ι CcxIEӈ   

4. Ὅ ֧₩Ẫιӕḅχ  

─ ∂ ᾭᵸљ CCRxש Ὴ OCx￼ ֧Ậ ι OCxM=011  

─ OCxPE = 0 זּ ḷḕᵸ  
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─ CCxP = 0 Ὅ‖ớѭ   Ẉῶᾦכּ

─ CcxE = 1Ӕ ֧  

─ TIMx_CR1ḷḕᵸ￼ CENӈᵏט ᾭᵸ 

TIMx_CCRxḷḕᵸ ᶼᶈүӍῊӧ ҭ ῭ᾺҨίֺ ֧└ẻι‍ҭῗ῾Ӕּז ḷḕᵸ

(OCxPE=’0’ιᵋֱ TIMx_CCRx￼ẽḒḷḕᵸᴱ ᶈᴧּוї ₭῭Ὰ҆ҭῊ ῭Ὰ) їᶃ ֧҃ ѦӕḒ  

Counter register

OC1REF=OC1

003A 003B B201B200

B201003ATIMx_CCR1

Write B201 in the CC1R register

Match detected on CCR1
Interrupt generated if enabled

 

ᶃ 15-32 ֧⅝ ₩Ẫι  OC1 

15.3.10. PWM 模式 

֗Ḵẙ ֺ₩ẪᴵҨӹ ғּו Ѧּי TIMx_ARRḷḕᵸ ḧ ꞌ יּ TIMx_CCRxḷḕᵸ ḧᴉ ⅝￼

ӡᴺ  

ᶈ TIMx_CCMRxḷḕᵸѧ￼ OCxMӈ֒Ԅɒ110ɓεPWM₩Ẫ 1ζἆɒ111ɓεPWM₩Ẫ 2ζι ᶼ꜠

ᶊ ⅛Ѧ OCx ֧ ғּו PWM ọ TIMx_CCMRxḷḕᵸ￼ OCxPEӈӔ Ẕ￼

ḷḕᵸιῳᵅ TIMx_CR1ḷḕᵸ￼ ARPEӈι(ᶈᵇі ᾭἆѧỌḾ ₩Ẫѧ)Ӕ ט ￼

ḷḕᵸ  

ҝẸᴧּו Ѧ῭Ὰ҆ҭ￼Ὴӧι ḷḕᵸἑ ҽ ֹẽḒḷḕᵸιᵼ℅ᶈ ᾭᵸẦḊ ᾭѳׁιọ

TIMx_EGRḷḕᵸѧ￼ UGӈ‎ִḊקἍῶ￼ḷḕᵸ  

OCx￼‖ớᴵҨ ҭᶈ TIMx_CCERḷḕᵸѧ￼ CCxPӈ ιḜᴵҨ ѭ ẈῶכẈῶᾦἆӉּכּ

ᾦ OCx￼ ֧Ӕ (TIMx_CCERᵙ TIMx_BDTRḷḕᵸѧ)CcxE CcxNE MOE OSSIᵙ OSSRӈ￼

ᵀίֺ TIMx_CCERḷḕᵸ￼ὼ  

ᶈ PWM₩Ẫ(₩Ẫ 1ἆ₩Ẫ 2)їιTIMx_CNTᵙ TIMx_CCRxḊ ᶈ ⅝ ι(ӘὯ ᾭᵸ￼ ᾭΆᵇ)

Ҩ ḧῗᵋ ᵀ TIMx_CCRx T˅IMx_CNTἆ TIMx_CNT T˅IMx_CCRx  

⁞Ὧ TIMx_CR1ḷḕᵸѧ CMSӈ￼ꜛỗιḧῊᵸ ᶼғּו ⌐Ḿ ￼ PWMӡᴺἆѧ᷁Ḿ ￼ PWMӡ

ᴺ  

 

PWM 边沿对齐模式 

 ̧ 向上计数配置 

Ẹ TIMx_CR1ḷḕᵸѧ￼ DIRӈѭӉ￼ῊӧἚ ᵇі ᾭ ᴠ ї ῗ Ѧ PWM₩Ẫ 1￼ӕḒ Ẹ

TIMx_CNT<TIMx_CCRxῊιPWMᴠ ӡᴺ OCxREFѭ ιᵋֱѭӉ ḅ‛ TIMx_CCRxѧ￼⅝ Ӫᶽ҈

ט Ӫ(TIMx_ARR)ιֱ OCxREFӠὙѭ’1’ ḅ‛⅝ Ӫѭ 0ιֱ OCxREFӠὙѭ’0’  їᶃѭ

TIMx_ARR=8Ὴ ⌐Ḿ ￼ PWM└ẻḫӕ  
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Counter register 0 1 2 4 5 63

CCRx=4

7 8 10

OCXREF

CCx1F

CCRx=8

OCXREF

CCx1F

CCRx>8

OCXREF

CCx1F

1

CCRx=0

CCx1F

OCXREF 0

 

ᶃ 15-33 ⌐Ḿ ΆẪ PWM ֧ιᵇіεARR=8ζ 

 ̧ 向下计数的配置 

Ẹ TIMx_CR1ḷḕᵸ￼ DIRӈѭ ῊἚ ᵇї ᾭ  

ᶈ PWM₩Ẫ 1ιẸ TIMx_CNT>TIMx_CCRxῊᴠ ӡᴺ OCxREFѭӉιᵋֱѭ ḅ‛ TIMx_CCRxѧ￼⅝

Ӫᶽ҈ TIMx_ARRѧ￼ ט Ӫιֱ OCxREFӠὙѭ’1’ ₩Ẫїј ғּו 0β￼ PWM└ẻ  

PWM 中央对齐模式 

Ẹ TIMx_CR1ḷḕᵸѧ￼ CMSӈјѭ’00’Ὴѭѧ᷁Ḿ ₩Ẫ(ἍῶԎҤ￼ Ḿ OCxREF/OCxӡᴺ ῶ ᵃ￼

Ӑּז) ⁞Ὧјᵃ￼ CMSӈ ι⅝ ‰ỐᴵҨᶈ ᾭᵸᵇі ᾭῊ 1 ᶈ ᾭᵸᵇї ᾭῊ 1 ἆᶈ

ᾭᵸᵇіᵙᵇї ᾭῊ 1 TIMx_CR1ḷḕᵸѧ￼ ᾭΆᵇӈ(DIR)ּי ҭ῭Ὰιј זּ ҭӢᾡḜ  

їᶃ ֧ Ҏѧ᷁Ḿ ￼ PWM└ẻ￼ӕḒ 

Â TIMx_ARR = 8 

Â PWM₩Ẫ 1 

Â TIMx_CR1ḷḕᵸ￼ CMS=01ιᶈѧ᷁Ḿ ₩ẪїιẸ ᾭᵸᵇї ᾭῊ ⅝ ‰Ố 
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Counter register 0 1 2 4 5 63

OCRx=4

7 8 67

OCXREF

CCx1F

CCRx=8
CCx1F

CCRx>8
OCXREF

CCx1F

1

CCRx=0

OCXREF 0

5 3 2 01 14

CCRx=7

OCXREF

CCx1F

CMS=01
CMS=10
CMS=11

CMS=10 or 11

OCXREF
1

CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11CCx1F

 

ᶃ 15-34 ѧ᷁Ḿ ￼ PWM └ẻ(APR=8) 

Ӕּזѧ᷁Ḿ ₩Ẫ￼ώ χ 

Â Ԅѧ᷁Ḿ ₩ẪῊιӔּזẸׁ￼ᵇі /ᵇї ᾭ ψ ṏỴᵖ ᾭᵸᵇі ῗᵇї ᾭᴨ֘҈

TIMx_CR1ḷḕᵸѧ DIRӈ￼ẸׁӪ ℅ᶹι ҭј ᵃῊӢᾡ DIRᵙ CMSӈ   

Â јὸ Ẹ ᶈѧ᷁Ḿ ₩ẪῊᾡ֒ ᾭᵸιᵼѭ Һғּוјᴵ ￼ ‛ ⸗ָᶊχ ─ ḅ‛֒Ԅ ᾭᵸ

￼Ӫᶽ҈ ט ז ￼Ӫ(TIMx_CNT>TIMx_ARR)ιֱΆᵇјҺ ῭Ὰ ӕḅιḅ‛ ᾭᵸ⃰ᶈᵇі ᾭι

ḜṏҺ ᵇі ᾭ  ─ ḅ‛Ṅ 0ἆ TIMx_ARR￼Ӫ֒Ԅ ᾭᵸιΆᵇ ῭ᾺιӇјғּו῭Ὰ҆ҭ UEV  

Â Ӕּזѧ᷁Ḿ ₩ẪῳӠ ￼Ά│ιṏῗᶈᵏט ᾭᵸѳׁғּו Ѧ ҭ῭Ὰ( TIMx_EGRӈѧ￼UGӈ)ι

Ẋћј ᶈ ᾭ ѧӢᾡ ᾭᵸ￼Ӫ  

15.3.11. 互补输出和死区插入 

ίֺḧῊᵸ(TIM1) ᶼ ֧ѣ Ҋ ӡᴺιẊћ ᶼ ת ֧￼ ῊԋᾸᵙὶ  ⅎῊ Ẃ

ѭ™תιּזἋẔ ⁞Ὧ ὶ￼ ֧ᵸҭᵙḜҪ￼⸗ớ(ּכẈ Ὥ￼ảῊ Ầԋ￼ảῊ◊כּ )‎ ᾯ™תῊ   

TIMx_CCERḷḕᵸѧ￼ CCxPᵙ CCxNPӈιᴵҨѭ⅛ Ѧ ֧꜠ ᶊ Ὅ‖ớ(Ѯ ֧ OCxἆҊ

֧ OCxN)   

Ҋ ӡᴺ OCxᵙ OCxN ї֯ίֺӈ￼ ᵀ ίֺχTIMx_CCERḷḕᵸ￼ CcxEᵙ CcxNEӈι

TIMx_BDTRᵙ TIMx_CR2ḷḕᵸѧ￼ MOE OISx OISxN OSSIᵙ OSSRӈι 265ε194 ζṾ

ו ￼Ҋ ֧ OCxᵙ OCxN￼ίֺӈ ⸗ָῗιᶈ Ὥֹ IDLEꜛỗῊ(MOEї ֹ ת™(0 ☼╗   

ᵃῊ CcxEᵙ CcxNEӈṄᾀԄ™תιḅ‛ḕᶈ כּ ιֱ MOEӈ ⅛ Ѧ ῶ Ѧ

8ӈ￼™תᴧּוᵸ DTG[7:0] ᴠ ӡᴺ OCxREFᴵҨғּו 2 ֧ OCxᵙ OCxN ḅ‛ OCxᵙ OCxNѭ ῶ

ᾦχ 

Â OCx ֧ӡᴺљᴠ ӡᴺ ᵃιᴱῗḜ￼і״⌐ Ḿ҈ᴠ ӡᴺ￼і״⌐ῶ Ѧả  

Â OCxN ֧ӡᴺљᴠ ӡᴺ ᴦιᴱῗḜ￼і״⌐ Ḿ҈ᴠ ӡᴺ￼ї ⌐ῶ Ѧả   

ḅ‛ả ᶽ҈Ẹׁῶᾦ￼ ֧Ḵẙ(OCxἆ OCxN)ιֱјҺғּו Ẕ￼ ֗  
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ї֯֡ắᶃῘ ￼ᵸוᴧּת™҃ ֧ӡᴺᵙẸׁᴠ ӡᴺ OCxREFѳ ￼ԋ (Ӭ CCxP=0

CCxNP=0 MOE=1 CcxE=1Ẋћ CcxNE=1) 

OCXREF

OCX

OCXN

delaydelay

 

ᶃ 15-35 Ṿ™תᾀԄ￼Ҋ ֧ 

OCXREF

OCX

OCXN
delay

 

ᶃ 15-36 ™ת└ẻả ᶽ҈ ֗ 

OCXREF

OCX

OCXN delay

 

ᶃ 15-37 ™ת└ẻả ᶽ҈⃰ ֗ 

⅛ Ѧ ảῊת™￼ ῗ ᵃ￼ιῗּי TIMx_BDTRḷḕᵸѧ￼ DTGӈ  

重定向 OCxREF 到 OCx 或 OCxN 

ᶈ ֧₩Ẫї(Ặ ֧⅝ ἆ PWM)ι TIMx_CCERḷḕᵸ￼ CcxEᵙ CcxNEӈιOCxREF

ᴵҨ ḧᵇֹ OCxἆ OCxN￼ ֧  Ѧו ᴵҨᶈҊ ֧ᶴ҈ῂᾦּכẈῊιᶈ•Ѧ ֧і ֧ Ѧ

⸗℮￼└ẻ(ӕḅ PWMἆ ỗῶᾦּכẈ) ᴰ ѦӐּזῗι ѣѦ ֧ᵃῊᶴ҈ῂᾦּכẈιἆᶴ҈ῶᾦּכẈᵙ

Ṿ™ת￼Ҋ ֧   

├χ ẸᴱӔ OCxN(CcxE=0, CcxNE=1)ῊιḜјҺᴦ ιẸ OCxREFῶᾦῊ ᴏᴪ ӕḅιḅ‛

CCxNP=0ιֱ OCxN=OCxREF ᴰ Ά ιẸ OCxᵙ OCxN Ӕ Ὴ(CcxE=CcxNE=1)ιẸ OCxREFѭ

Ὴ OCxῶᾦψ OCxN ᴦιẸ OCxREFӉῊ OCxNᴪѭῶᾦ  

15.3.12. 使用刹车功能 

ו ￼ ￼ῗӠἴּיḧῊᵸғּו￼ PWMӡᴺ ꞌẦԋו￼ט ѣѦᾸ Ԅ Ẃ ὶֹוꞌ ᵙѕ

ᴪᵸ￼ᾥ ֧ Ẹ ☼╗ῊιᾸẦּכ ԋ PWM ֧ẊṄԎẶֺֹ ḧѲ￼Ḡԅꜛỗ ѼᴵҨ Ὅ

Ҏԓ MCU҆ҭ‎ ᴧ ֧ԋᾸ  

ẸӔּז ו ῊιӘὯ ᶹ￼ίֺӈι ֧Ӕ ӡᴺᵙῂᾦּכẈӡᴺ Һ Ӣᾡ ῂ Ҝѱừ֙їι

OCxᵙ OCxN ֧ј ᶈᵃ Ὴ ᵃῊᶴ҈ῶᾦּכẈі  

◊ῃᴵҨῗ ԄẬ ιἆ Ҩїԓ ◊χ 

Â CPU LOCKUP ֧ 

Â SRAM᷈ӱ› ӡᴺ 

Â ּי CSS ╜ғּו￼Ὴ failure҆ҭ 
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Â ‎ ⅝ ᵸ￼ ֧ 

ᶶӈᵅι כּ ₿ιMOEӈѭӉ TIMx_BDTRḷḕᵸѧ￼ BKEӈᴵҨӔ ו ι

Ԅӡᴺ￼‖ớᴵҨ ᵃ Ѧḷḕᵸѧ￼ BKPӈ Ὅ BKEᵙ BKPᴵҨᵃῊ Ӣᾡ Ẹ֒Ԅ BKE

ᵙ BKPӈῊιᶈ ⃰֒ԄѳׁҺῶ 1Ѧ APBῊ ᵕῼ￼ả ιᵼ℅ ể Ѧ APBῊ ᵕῼѳᵅιἑ ⃰

ᶊ ᵻ֒Ԅ￼ӈ  

ᵼѭ MOEї ⌐ᴵҨῗầℓ￼ιᶈḫ ӡᴺ(Ӑּזᶈ ֧ )ᵙᵃℓίֺӈ(ᶈ TIMx_BDTRḷḕᵸѧ)ѳ

҃ ѦԜᵃℓּכ ѦԜᵃℓּכ Һᶈầℓӡᴺᵙᵃℓӡᴺѳ ғּוả ⸗ָ￼ιḅ‛ẸḜѭӉῊ֒

MOE=1ιֱ ֧Ḝѳׁọ ӾᾀԄ ѦảῊ( Ὕҧ)ἑ ֹ⃰ ￼Ӫ ῗᵼѭ֒Ԅ￼ῗầℓӡᴺ ￼ῗ

ᵃℓӡᴺ  

Ẹᴧּו Ὴ(ᶈ Ԅ א֧ ḧ￼ּכẈ)ιῶї  Ӑχט

Â MOEӈ ầℓ▐ ιṄ ֧ ҈ῂᾦꜛỗ ꜛỗἆ ᶶӈꜛỗ(ּי OSSIӈ Ὅ) Ѧ⸗ớᶈ MCU

￼ ᵸԋ ῊӘⱡῶᾦ  

Â ῆ MOE=0ι⅛ Ѧ ֧ יּ֧ TIMx_CR2ḷḕᵸѧ￼ OISxӈ ḧ￼ּכẈ ḅ‛ OSSI=0ιֱḧ

Ὴᵸ ᾣӔ ֧ιᵋֱӔ ֧Ḋ ѭ  

Â ẸӔּזҊ ֧Ὴχ  

ü ֧ Ӿ ҈ᶶӈꜛỗᴏῂᾦ￼ꜛỗ(ᴨ֘҈‖ớ) ῗầℓᾛӐιᴏӔḧῊᵸ≡ῶῊ Ὴι℅

ו Ѽῶᾦ  

ü ḅ‛ḧῊᵸ￼Ὴ Әⱡḕᶈι™וּתἄᵸṄҺ Ὰּוᾦιᶈ™תѳᵅ⁞Ὧ OISx ᵙ OISxN ӈὝ ￼

Ẉכּ ט ֧ ᴭ ᴏӔᶈ ừ֙їιOCx ᵙ OCxN Ѽј ᵃῊ Ẉכּ￼ῶᾦֹט ├ιᵼѭ

Ὰᵃℓ MOEι™תῊ ⅝ Ẃừ֙ї Ҏ(ᶽ 2Ѧ ck_tim￼Ὴ ᵕῼ)  

ü ḅ‛ OSSI=0ιḧῊᵸ ᾣӔ ֧ιᵋֱӠὙӔ ֧ψἆ ῆ CcxE љ CcxNE ѳ ᴪ ῊιӔ

֧ᴪѭ  

Â ḅ‛ ҃ TIMx_DIERḷḕᵸѧ￼ BIEӈιẸ ꜛỗ‰Ố(TIMx_SRḷḕᵸѧ￼ BIFӈ)ѭ’1’Ὴιֱғ

וּ ѦѧᾸ  

Â ḅ‛ ҃ TIMx_BDTRḷḕᵸѧ￼ AOEӈιᶈї Ѧ῭Ὰ҆ҭ UEVῊMOEӈ ט ӈψӕḅι

ᴵҨּז‎ ᾯẻ ᵋֱιMOE Ḋ ӠὙӉ ֹ Ԝ₭ ’1’ψ℅Ὴι Ѧ⸗ớᴵҨ ᶈḠԅΆזּ ιӑ

ᴵҨἫ Ԅ ◊כֹּ ἵ￼ט ֧ ♬ᾧҽỵᵸἆ ԎҤḠԅᵸҭі  

├χ ԄѭּכẈῶᾦ ἍҨιẸ ԄῶᾦῊιј ᵃῊ( ᶊἆט ҭ) MOE ᵃῊιꜛỗ

‰Ố BIFј ▐  

ᴵҨּי BRK ԄғּוιḜ￼ῶᾦ‖ớῗᴵ ￼ιћּי TIMx_BDTRḷḕᵸѧ￼ BKEӈẦᵏ  

҃ Ԅᵙ ֧ ιת כּ ѧ ḫ֒҃אӠἴҨӠ Ẕּז ẑ￼Ḡԅ Ḝӹ Ἃ֛זּ ֡Ѧ

ᴠᾭ(™ת ẙιOCx/OCxN‖ớᵙ ₿￼ꜛỗιOCxM ι Ӕ ᵙ‖ớ) ἋᴵҨזּ TIMx_BDTR

ḷḕᵸѧ￼ LOCKӈιҡѕ Ӡἴѧ Ὅ ᶈ MCUᶶӈᵅ LOCKӈᴱ Ӣᾡ ₭  

їᶃῘ ᵠẔ ￼ ֧ḫӕ  
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OCx
(OCxN not implemented, CCxP=0, OISx=1)

OCXREF

OCx
(OCxN not implemented, CCxP=0, OISx=0)

OCx
(OCxN not implemented, CCxP=1, OISx=1)

OCx
(OCxN not implemented, CCxP=1, OISx=0)

OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1)

OCx

OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1)

OCx

delay delay
delay

delay delay delay

OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

OCx

delay

OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0)

OCx

delay

OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

OCx

 

ᶃ 15-38 ᵠẔ ￼ ֧ 

15.3.13. 在外部事件时清除 OCxREF 信号 

Ḿ҈ Ѧ ḧ￼ ι TIMx_CCMRxḷḕᵸѧḾẔ￼ OCxCEӈѭ 1ι ᶼּז OCREF_CLR_INPUT

Ԅ ￼ ẈἫכּ OCxREFӡᴺἾӉιOCxREFӡᴺṄӠὙѭӉ ֹᴧּוї ₭ ᾭ○֧Ἅғּו￼῭Ὰ҆ҭ

UEV ו ᴱ ҈זּ ֧⅝ ᵙ PWM₩Ẫι ј Ặ҈זּ ₩Ẫ  

OCREF_CLR_INPUTᴵҨ TIMx_SMCRḷḕᵸѧ￼ OCCSӈιᶈ OCREF_CLRᵙ

ETRF(ETR◒└ᵅ)ѳ Ὅ  

ӕḅιOCxREFӡᴺᴵҨ ֹ Ѧ⅝ ᵸ￼ ֧ιּ҈זίֺּכ╙ ῊιETRọ ḅїχ  

1. ᶹ ᴧ ֫ ᵸọ ᶴ҈ԋ χTIMx_SMCRḷḕᵸѧ￼ ETPS[1:0]=00   

2. ọ ₿ᶹ Ὴ ₩Ẫ 2χTIMx_SMCRḷḕᵸѧ￼ ECE=0   

3. ᶹ ᴧ‖ớ(ETP)ᵙᶹ ᴧ◒└ᵸ(ETF)ᴵҨ⁞Ὧ   

їᶃῘ ҃Ẹ ETRF Ԅᴪѭ ῊιḾẔјᵃ OCxCE￼ӪιOCxREFӡᴺ￼טӐ ᶈ ѦӕḒѧιḧῊ

ᵸ TIMx ҈ PWM₩Ẫ  
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OCxREF(OCxCE=0)

ETRF

OCxREF(OCxCE=1)

Counter(CNT)

(CCRx)

OCxREF_CLR 
becomes high

OCxREF_CLR
still high

 

ᶃ 15-39 ▐  TIM1 ￼ OCxREF 

15.3.14. 六步 PWM 的产生 

Ẹᶈ Ѧ і Ҋ ֧Ὴι ӈῶ OCxM CcxEᵙ CcxNE ᶈᴧּו COM commutation҆ҭ

Ὴι Ҏ ӈ ҽ ֹẽḒḷḕᵸӈ ‾ṏᴵҨ Ӿ Ḅї ℓ ιẊᶈᵃ ѦῊ־ᵃῊӢᾡἍ

ῶ ￼ COMᴵҨ TIMx_EGRḷḕᵸ￼ COMӈּי ҭғּוιἆᶈ TRGIіיּ⌐״ ҭғ

וּ  

Ẹᴧּו COM҆ҭῊҺ Ѧ‰Ốӈ(TIMx_SRḷḕᵸѧ￼ COMIFӈ)ι Ὴḅ‛Ṱ ҃ TIMx_DIER

ḷḕᵸ￼ COMIEӈιֱғּו ѦѧᾸ  

їᶃῘ Ẹᴧּו COM҆ҭῊιѕ јᵃ ї OCxᵙ OCxN ֧  

OCxREF

Counter(CNT)

(CCRx)

OCx

OCxN

Example 1

OCx

OCxN

Example 2

OCx

OCxN

Example 3

COM event

CCxE=1
CCxNE=0
OCxM=100(forced inactive)

CCxE=1
CCxNE=0
OCxM=100(forced inactive)

CCxE=1
CCxNE=0
OCxM=100(forced inactive)

Write COM to 1

Write OCxM to 100

Write CCxNE to 1
and OCxM to 101

Write CCxNE to 0
and OCxM to 100

CCxE=1
CCxNE=0
OCxM=100

CCxE=0
CCxNE=1
OCxM=101

CCxE=1
CCxNE=0
OCxM=100

 

ᶃ 15-40 ԈℓғּוιCOM ￼ӕḒ(OSSR=1) 

15.3.15. 单脉冲模式 
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ᴅ ֗₩ẪεOPMζῗѳׁἍ ҷᶺ₩Ẫѧ￼ Ѧ⸗ӕ ₩Ẫӹ ᾭᵸᵠẔ Ѧ☼כιẊᶈ Ѧ

ẑᴵί￼ảῊѳᵅιғּו Ѧ Ḵᴵ ẑίֺ￼ ֗  

ᴵҨ ҡ₩Ẫίֺᵸᵏט ᾭᵸιᶈ ֧⅝ ₩Ẫἆ PWM₩Ẫїғּו└ẻ TIMx_CR1ḷḕᵸ

￼ OPMӈṄ Ὅᴅ ֗₩Ẫι ‾ᴵҨ ᾭᵸᶈї Ѧ῭Ὰ҆ҭ UEV ₿ӯט  

ҝẸ⅝ Ӫљ ᾭᵸ￼ִḊӪјᵃῊιἑ ғּו Ѧ ֗ ᵏטѳׁεẸḧῊᵸ⃰ᶈ ể ᴧζιọ ḅ

ї χ 

Â ᵇі ᾭΆẪχ ᾭᵸ CNT < CCRx  ˅ARR (⸗ָᶊ, 0 < CCRx) 

Â ᵇї ᾭΆẪχ ᾭᵸ CNT > CCRx 

 

TI2

OC1

OC1REF

tPULSEtDELAY

C
o
u
n

te
r

0

TIM1_ARR

TIM1_CCR1

t

 

ᶃ 15-41 ᴅ ֗₩Ẫ￼ӕḒ 

ӕḅιẸ ᶈҡ TI2 Ԅ і₅╜ֹ Ѧі״⌐ẦḊιả tDELAYѳᵅιᶈ OC1іғּו Ѧ ẙѭ

tPULSE￼⃰ ֗   

Ӕּז TI2FP2Ӑѭ ᴧ 1:  

Â TIMx_CCMR1ḷḕᵸѧ￼ CC2S=01ιἫ TI2FP2ῑӵֹ TI2   

Â TIMx_CCERḷḕᵸѧ￼ CC2P=0ιӔ TI2FP2 ᶼ₅╜і״⌐   

Â TIMx_SMCRḷḕᵸѧ￼ TS=110ιTI2FP2Ӑѭҡ₩Ẫίֺᵸ￼ ᴧ(TRGI)  

Â TIMx_SMCRḷḕᵸѧ￼ SMS=110( ᴧ₩Ẫ)ιTI2FP2 ט‎ᵏזּ ᾭᵸ  

OPM￼└ẻּ֒יԄ⅝ ḷḕᵸ￼ᾭӪ֘ḧ( Ὴ ꞌᵙ ᾭᵸ ֫ ᵸ)  

Â tDELAYּי TIMx_CCR1ḷḕᵸѧ￼ӪḧѲ   

Â tPULSEּי ט Ӫᵙ⅝ Ӫѳ ￼ṮӪḧѲ(TIMx_ARR – TIMx_CCR1)   

Â ӬḧẸᴧּו⅝ ש Ὴ ғּוҡ 0ֹ 1￼└ẻιẸ ᾭᵸ ֹ ӪῊ ғּו Ѧҡ 1ֹ 0￼└ẻψ

Ӿ TIMx_CCMR1ḷḕᵸ￼OC1M=111ι Ԅ PWM₩Ẫ 2ψ⁞Ὧ ῶ ὍᶊӔ ḷḕ

ᵸχ TIMx_CCMR1ѧ￼OC1PE=1ᵙ TIMx_CR1ḷḕᵸѧ￼ ARPEψⱡᵅᶈ TIMx_CCR1ḷḕᵸѧ

ᶪ֒⅝ Ӫιᶈ TIMx_ARR ḷḕᵸѧᶪ֒ ט Ӫι UG ӈ‎ғּו Ѧ῭Ὰ҆ҭιⱡᵅ ểᶈ

TI2і￼ Ѧᶹ ᴧ҆ҭ  ӕѧιCC1P=0  

ᶈ ѦӕḒѧιTIMx_CR1ḷḕᵸѧ￼ DIRᵙ CMSӈẔ Ӊ   

ᵼѭᴱ Ѧ ֗ιἍҨọ TIMx_CR1ḷḕᵸѧ￼ OPM=1ιᶈї Ѧ῭Ὰ҆ҭ(Ẹ ᾭᵸҡ ט

Ӫ ֹ 0)Ὴӯ₿ ᾭ  

特殊情况：OCx 快速使能： 
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ᶈᴅ ֗₩Ẫїιᶈ Tix Ԅ ￼ ⌐₅╜ CENӈҨᵏט ᾭᵸ ⱡᵅ ᾭᵸᵙ⅝ Ӫ ￼⅝

ᾛӐғּ҃ו ֧￼ Ὥ Ӈῗ ҎᾛӐ ḧ￼Ὴ ᵕῼιᵼ℅Ḝ ֺ҃ᴵệֹ￼ῳṇảῊ tDELAY   

ḅ‛ ҨῳṇảῊ ֧└ẻιᴵҨ TIMx_CCMRxḷḕᵸѧ￼ OCxFEӈψ℅Ὴ OCxREF(ᵙ OCx) ὶ

ᵠẔ☼כ јԜӘ ⅝ ￼ ‛ι ֧￼└ẻљ⅝ ש Ὴ￼└ẻ ‾ OCxFEᴱᶈ ѭ PWM1ᵙ

PWM2₩ẪῊ Ӑּז  

15.3.16. 编码器接口模式 

Ὅ ᵸὶᴭ₩Ẫ￼Ά│ῗχḅ‛ ᾭᵸᴱᶈ TI2￼ ⌐ ᾭιֱ TIMx_SMCRḷḕᵸѧ￼

SMS=001ψḅ‛ᴱᶈ TI1 ⌐ ᾭιֱ SMS=010ψḅ‛ ᾭᵸᵃῊᶈ TI1ᵙ TI2 ⌐ ᾭιֱ

SMS=011  

TIMx_CCERḷḕᵸѧ￼ CC1Pᵙ CC2PӈιᴵҨ Ὅ TI1ᵙ TI2‖ớψḅ‛ ι ᴵҨḾ

Ԅ◒└ᵸ  

ѣѦ Ԅ TI1ᵙ TI2 ‎Ӑѭᶭזּ ᵸ￼ὶᴭ ᴠ table 35ιӬḧ ᾭᵸṰ ᵏט(TIMx_CR1ḷḕ

ᵸѧ￼ CEN=1)ιֱ ᾭᵸּי⅛₭ᶈ TI1FP1ἆ TI2FP2і￼ῶᾦ ᴪ ט TI1FP1ᵙ TI2FP2ῗ TI1ᵙ TI2ᶈ

Ԅ◒└ᵸᵙ‖ớίֺᵅ￼ӡᴺψḅ‛≡ῶ◒└ᵙᴪ ιֱ TI1FP1=TI1ιTI2FP2=TI2 ⁞ὯѣѦ Ԅӡᴺ

￼ ᴪ ẑιғּ҃ו ᾭ ֗ᵙΆᵇӡᴺ ӘὯѣѦ Ԅӡᴺ￼ ᴪ ẑι ᾭᵸᵇіἆᵇї ᾭιᵃῊ ҭ

Ḿ TIMx_CR1ḷḕᵸ￼ DIRӈ Ẕ￼ ј ᾭᵸῗӘ TI1 ᾭ Ә TI2 ᾭἆ ᵃῊӘ TI1

ᵙ TI2 ᾭιᶈү Ԅ (TI1ἆ TI2)￼ ᴪ Һ Ὰ DIRӈ  

ᵸὶᴭ₩Ẫᶢ і Ẹ҈Ӕּ҃ז ѦṾῶΆᵇ Ὅ￼ᶹ Ὴ Ỵᵖ ᾭᵸᴱᶈ 0ֹ TIMx_ARR

ḷḕᵸ￼ ט Ӫѳ ᾭ(⁞ὯΆᵇιἆῗ 0ֹ ARR ᾭιἆῗ ARRֹ 0 ᾭ) ἍҨᶈẦḊ ᾭѳׁ

ọ TIMx_ARRψᵃ‾ιὪ ᵸ ⅝ ᵸ ֫ ᵸ ᶶ ᾭᵸ ᴧ ֧⸗ớ ҠṪӐḅẂ ᵸ

₩Ẫᵙᶹ Ὴ ₩Ẫ 2јԒḳιᵼ℅ј ᵃῊᾛӐ  ᶈ Ѧ₩Ẫїι ᾭᵸӘⱢᶭ ᵸ￼ ẙᵙΆᵇ

℅Ӣᾡιᵼ￼ט ᾭᵸ￼ԓḳḊ Ὕ ᵸ￼ӈ ᾭΆᵇљ ￼ҽỵᵸ᾿ ￼ΆᵇḾẔ ї ֧֯

҃Ἅῶᴵ ￼ ᵀιӬ TI1ᵙ TI2јᵃῊᴪὭ  

 15-1 ᾭΆᵇљ ᵸӡᴺ￼ԋ  

Active edge 
Level on opposite signal 

(TI1FP1 for TI2, TI2FP2 for TI1) 

TI1FP1 signal TI2FP2 signal 

Rising Falling Rising Falling 

Counting on 
TI1 only 

High Down Up No count No count 

Low Up Down No count No count 

Counting on 
TI2 only 

High No count No count Up Down 

Low No count No count Down Up 

Counting on 
TI1 and TI2 

High Down Up Up Down 

Low Up Down Down Up 

Ѧᶹ ￼ᶭ ᵸᴵҨ ὶљ MCU ὶ ј ᶹ ὶᴭ Ӈῗι ҺӔּז⅝ ᵸṄ ᵸ￼

Ṯט ֧ ὭֹᾭḔӡᴺι ᶽᶽᶭ҃זἰᵹᶲẇἣ ד ᵸ ֧￼ ѕѦӡᴺ  ₄ ♇ιᴵҨἫḜ

ὶֹ Ѧᶹ ѧᾸ ԄẊ ᴧ Ѧ ᾭᵸᶶӈ  

їᶃῗ Ѧ ᾭᵸᾛӐ￼ḫӕιῘ ҃ ᾭӡᴺ￼ғּוᵙΆᵇίֺ Ḝ Ῐ ҃Ẹ Ὅ҃ᴥ ⌐Ὴι Ԅ

ἯטῗḅӍ Ἤֺ￼ψἯטᴵ Һᶈҽỵᵸ￼ӈ Ѧ Ὥ♇Ὴғּו ᶈ ѦӕḒѧιἅҪӬḧ ḅ

їχ  

Â CC1S=’01’(TIMx_CCMR1ḷḕᵸιTI1FP1ῑṃֹ TI1)  

Â CC2S=’01’(TIMx_CCMR2ḷḕᵸιTI1FP2ῑṃֹ TI2)  

Â CC1P=’0’(TIMx_CCERḷḕᵸιTI1FP1јᴦ ιTI1FP1=TI1)  

Â CC2P=’0’(TIMx_CCERḷḕᵸιTI1FP2јᴦ ιTI1FP2=TI2)  
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Â SMS=’011’(TIMx_SMCRḷḕᵸιἍῶ￼ Ԅᶎᶈі״⌐ᵙї ⌐ῶᾦ) 

Â CEN=’1’(TIMx_CR1ḷḕᵸι ᾭᵸӔ ) 

TI1

TI2

up down up
Counter

forward jitter jitter forwardbackward

 

ᶃ 15-42 ᵸ₩Ẫї￼ ᾭᵸᾛӐḫӕ 

down up

TI1

TI2

forward jitter jitter forwardbackward

down

Counter

 

ᶃ 15-43 IC1FP1 ᴦ ￼ ᵸὶᴭ₩Ẫḫӕ 

ẸḧῊᵸ ἄ ᵸὶᴭ₩ẪῊιώӗҽỵᵸẸׁ￼ӈ ӡỤ Ӕּז ҇Ѧ ᶈὪ ₩Ẫ￼ḧῊᵸι

ᴵҨ╜ ѣѦ ᵸ҆ҭ￼ ι ệטỗ￼ӡỤε ẙ ז ẙ ֟ ẙζ Ὕ  ₄ ♇￼ ᵸ ֧ᴵ

℅Ӑזּ ￼ ⁞ὯѣѦ҆ҭ ￼ ιᴵҨὟⱢᶁḧ￼Ὴ ֧ ᾭᵸ ḅ‛ᴵ ￼ ιᴵҨἫ ᾭᵸ￼Ӫ

ḕֹ ѕѦ ԄὪ ḷḕᵸεὪ ӡᴺọ ῗᵕῼ￼ιẊћᴵҨּיᴰ ѦḧῊᵸғּוζ  

15.3.17. 定时器输入异或功能 

TIM_CR2ḷḕᵸ￼ Tl1Sӈιӹ 1￼ Ԅ◒└ᵸ ὶֹ Ѧầἆ ￼ ֧ ιầἆ ￼ 3Ѧ Ԅ

ѭ TIMx_CH1 TIMx_CH2ᵙ TIMx_CH3  

ầἆ ֧ ᶼ ￼ἍῶḧῊᵸ҈זּ Ԅו ιḅ ᴧἆ ԄὪ  

15.3.18. 与霍尔传感器的接口 

Ӕּז ḧῊᵸεTIM1ζғּו PWMӡᴺ ט ῊιᴵҨӔּזᴰ Ѧ זּ timerӐѭɒὶᴭḧῊᵸɓ‎

ὶ ṉҽỵᵸ 3ѦḧῊᵸ Ԅ εCC1 CC2 CC3ζ Ѧầἆ ὶֹ TI1 Ԅ ε

TIMx_CR2ḷḕᵸѧ￼ TI1Sӈ‎ ὍζιɒὶᴭḧῊᵸɓὪ Ѧӡᴺ  

ҡ₩Ẫίֺᵸ ֹᶶӈ₩Ẫιҡ Ԅῗ TI1F_ED ⅛Ẹ 3Ѧ Ԅѳ ᴪקῊι ᾭᵸ Ὰҡ 0ẦḊ

ᾭ ‾ғּו Ѧּי ṉ Ԅ ￼үӍᴪק ᴧ￼Ὴ ᶢ֝  

ὶᴭḧῊᵸі￼Ὢ /⅝ 1 ѭὪ ₩ẪιὪ ӡᴺѭ TRCε ᶃ 15-44ζ Ὢ Ӫᴦῑ҃ѣѦ

Ԅᴪק ￼Ὴ ả ι ֧҃ ẙ￼ӡỤ  
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ὶᴭḧῊᵸᴵҨּז‎ᶈ ֧₩Ẫғּו Ѧ ֗ι Ѧ ֗ᴵҨε ᴧ Ѧ COM҆ҭζּ҈זᾡᴪ

ḧῊᵸ TIM1ᴿѦ ￼Ṟớι ḧῊᵸғּו PWMӡᴺ ט ᵼ℅ὶᴭḧῊᵸ ọ ѭ ѦὝ

ḧ￼ả ε ֧⅝ ἆ PWM₩Ẫζѳᵅғּו Ѧ⃰ ֗ι Ѧ ֗ TRGO ֧ ֹ ḧῊᵸ TIM1  

ѯӕχ ṉ Ԅ ὶֹ TIMxḧῊᵸι ∂⅛₭ү ṉ Ԅіᴧּוᴪקѳᵅ￼ ѦὝḧ￼Ὴ־ιᾡᴪ

ίֺḧῊᵸ TIMx￼ PWM   

Â TIMx_CR2ḷḕᵸ￼ TI1Sӈѭ’1’ι ѕѦḧῊᵸ Ԅ ἆֹ TI1 Ԅ  

Â Ὴᶢ χ TIMx_ARRѭԎῳᶽӪ( ᾭᵸọ TI1￼ᴪק▐ ) ֫ ᵸệֹ Ѧῳᶽ￼ ᾭ

ᵸᵕῼιḜ ҈ҽỵᵸі￼ѣ₭ᴪק￼Ὴ  

Â 1ѭὪ ₩Ẫ( ѧ TRC)χ TIMx_CCMR1ḷḕᵸѧ CC1S=01ιḅ‛ ι ᴵҨ ᾭḔ◒

└ᵸ  

Â 2ѭ PWM2₩ẪιẊԏῶ ∂￼ảῊχ TIMx_CCMR1ḷḕᵸѧ￼ OC2M=111ᵙ CC2S=00  

Â Ὅ OC2REFӐѭ TRGOі￼ ᴧ ֧χ TIMx_CR2ḷḕᵸѧ￼ MMS=101  

ᶈ ίֺḷḕᵸ TIM1ѧι⃰ ￼ ITR Ԅọ ῗ ᴧᵸ ԄιḧῊᵸ ѭғּו PWMӡᴺιὪ /

⅝ ίֺӡᴺѭ ￼(TIMx_CR2ḷḕᵸѧ CCPC=1)ιᵃῊ ᴧ Ԅίֺ COM҆ҭ(TIMx_CR2ḷḕᵸѧ

CCUS=1) ᶈ ₭ COM҆ҭᵅι֒Ԅї ℓ￼ PWMίֺӈ(CCxE OCxM)ι ᴵҨᶈᶴת OC2REFі״⌐

￼ѧᾸḒ ẑ ḫא  

Counter(CNT)

TH3

TH2

TH1

(CCR2)

C7A3 C7A8 C794 C7A5 C7AB C796

TRG0=OC2REF

CCR1

COM

OC1N

OC1

OC2

OC2N

OC3

OC3N

Write CCxE, CxNE
and OCxM for next step

 

ᶃ 15-45 ṉҽỵᵸὶᴭ￼ḫӕ 
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15.3.19. TIM 和外部的触发同步 

TIMxḧῊᵸ ᶼᶈᶺ ₩Ẫїᵙ Ѧᶹ ￼ ᴧᵃℓχᶶӈ₩Ẫ ί₩Ẫᵙ ᴧ₩Ẫ   

从模式：复位模式 

ᶈᴧּו Ѧ ᴧ Ԅ҆ҭῊι ᾭᵸᵙḜ￼ ֫ ᵸ ᶼ Ὰ ִḊקψᵃῊιḅ‛ TIMx_CR1ḷḕᵸ￼

URSӈѭӉι ғּו Ѧ῭Ὰ҆ҭ UEVψⱡᵅἍῶ￼ ḷḕᵸ(TIMx_ARRι TIMx_CCRx) ῭Ὰ҃   

ᶈҨї￼ӕḒѧιTI1 Ԅ ￼і״⌐Ṁ ᵇі ᾭᵸ ▐ χ  

Â 1 Ҩ₅╜ TI1 ￼і״⌐ Ԅ◒└ᵸ￼ṾḴ(ᶈ ӕѧιј үӍ◒└ᵸιᵼ℅ӠὙ

IC1F=0000) ᴧᾛӐѧјӔּזὪ ֫ ᵸιἍҨј CC1S ӈᴱ Ὅ ԄὪ ◊ιᴏ

TIMx_CCMR1ḷḕᵸѧ CC1S=01 TIMx_CCERḷḕᵸѧ CC1P=0Ҩ ḧ‖ớ(ᴱ₅╜і״⌐)   

Â TIMx_SMCRḷḕᵸѧ SMS=100ι ḧῊᵸѭᶶӈ₩Ẫψ TIMx_SMCRḷḕᵸѧ TS=101ι

Ὅ TI1Ӑѭ Ԅ◊   

Â TIMx_CR1ḷḕᵸѧ CEN=1ιᵏט ᾭᵸ  

ᾭᵸẦḊӘὯԓ Ὴ ᾭιⱡᵅ⃰Ẃ ֹ TI1֧א Ѧі״⌐ψ℅Ὴι ᾭᵸ ▐ ⱡᵅҡ 0

ᾺẦḊ ᾭ ᵃῊι ᴧ‰Ố(TIMx_SRḷḕᵸѧ￼ TIFӈ) ι⁞Ὧ TIMx_DIERḷḕᵸѧ TIE(ѧᾸӔ )

ӈ￼ ιғּו ѦѧᾸ ∂   

їᶃῘ Ẹ ט ḷḕᵸ TIMx_ARR=0x36Ὴ￼טӐ ᶈ TI1і״⌐ᵙ ᾭᵸ￼ḫ ᶶӈѳ ￼ảῊ

ᴨ֘҈ TI1 Ԅ ￼ ᵃℓּכ  

CK_PSC

Counter register

UG

31 32 33 35 36 0034

Count clock = ck_cnt=ck_psc

TIF

01 02 00 01 0203 03

 

ᶃ 15-46 ᶶӈ₩Ẫї￼ίֺּכ  

从模式：门控模式 

ὟⱢ ѧ￼ Ԅ ẈӔכּ ᾭᵸ   

ᶈḅї￼ӕḒѧι ᾭᵸᴱᶈ TI1ѭӉῊᵇі ᾭχ  

Â 1Ҩ₅╜ TI1і￼ӉּכẈ Ԅ◒└ᵸṾḴ( ӕѧιј ◒└ιἍҨӠὙ IC1F=0000)

ᴧᾛӐѧјӔּזὪ ֫ ᵸιἍҨј CC1S ӈּ҈ז Ὅ ԄὪ ◊ι TIMx_CCMR1

ḷḕᵸѧ CC1S=01 TIMx_CCERḷḕᵸѧ CC1P=1Ҩ ḧ‖ớ(ᴱ₅╜ӉּכẈ)   

Â TIMx_SMCRḷḕᵸѧ SMS=101ι ḧῊᵸѭ ί₩Ẫψ TIMx_SMCRḷḕᵸѧ TS=101ι

Ὅ TI1Ӑѭ Ԅ◊   

Â TIMx_CR1 ḷḕᵸѧ CEN=1ιᵏט ᾭᵸ ᶈ ί₩Ẫїιḅ‛ CEN=0ιֱ ᾭᵸј ᵏטιј

ᴧ ԄּכẈḅӍ   

ᴱ TI1ѭӉι ᾭᵸẦḊӘὯԓ Ὴ ᾭι ῆ TI1ᴪ ֱӯ₿ ᾭ Ẹ ᾭᵸẦḊἆӯ₿Ὴ

TIMx_SRѧ￼ TIF‰   

TI1і״⌐ᵙ ᾭᵸḫ ӯ₿ѳ ￼ảῊᴨ֘҈ TI1 Ԅ ￼ ᵃℓּכ  
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TI1

Counter register

CNT_EN

31 32 33 34

Count clock = ck_cnt=ck_psc

TIF

35 36 37 38

Write TIF = 0
 

ᶃ 15-47 ί₩Ẫї￼ίֺּכ  

Ԅ і ѧ￼҆ҭӔ ᾭᵸ   

ᶈї ￼ӕḒѧι ᾭᵸᶈ TI2 Ԅ￼і״⌐ẦḊᵇі ᾭχ  

Â 2₅╜ TI2￼і״⌐ Ԅ◒└ᵸṾḴ( ӕѧιј үӍ◒└ᵸιӠὙ IC2F=0000)

ᴧᾛӐѧјӔּזὪ ֫ ᵸιј CC2Sӈᴱּ҈ז Ὅ ԄὪ ◊ι TIMx_CCMR1ḷ

ḕᵸѧ CC2S=01 TIMx_CCERḷḕᵸѧ CC2P=1Ҩ ḧ‖ớ(ᴱ₅╜ӉּכẈ)  

Â TIMx_SMCRḷḕᵸѧ SMS=110ι ḧῊᵸѭ ᴧ₩Ẫψ TIMx_SMCRḷḕᵸѧ TS=110ι

Ὅ TI2Ӑѭ Ԅ◊  

Ẹ TI2֧א Ѧі״⌐Ὴι ᾭᵸẦḊᶈԓ Ὴ їט ᾭιᵃῊ TIF‰Ố  TI2і״⌐ᵙ ᾭᵸ

ᵏט ᾭѳ ￼ảῊιᴨ֘҈ TI2 Ԅ ￼ ᵃℓּכ  

TI2

Counter register

CNT_EN

34

Count clock = ck_cnt=ck_psc

TIF

35 36 37 38

 

ᶃ 15-48 ί₩Ẫї￼ίֺּכ  

从模式：外部时钟模式 2 ＋ 触发模式 

ᶹ Ὴ ₩Ẫ 2ᴵҨљᴰ ҡ₩Ẫ(ᶹ Ὴ ₩Ẫ 1ᵙ ᵸ₩Ẫ ᶹ) Ӕּז ῊιETRӡᴺ זּ

Ӑᶹ Ὴ ￼ Ԅιᶈᶶӈ₩Ẫ ί₩Ẫἆ ᴧ₩ẪᴵҨ Ὅᴰ Ѧ ԄӐѭ ᴧ Ԅ јấ Ӕּז

TIMx_SMCRḷḕᵸ￼ TSӈ Ὅ ETRӐѭ TRGI   

ᶈї ￼ӕḒѧι ῆᶈ TI1і֧א Ѧі״⌐ι ᾭᵸᴏᶈ ETR￼⅛ Ѧі״⌐ᵇі ᾭ ₭χ  

1. TIMx_SMCRḷḕᵸ ᶹ ᴧ Ԅּכ χ  

─ ETF=0000χ≡ῶ◒└  

─ ETPS=00χјּז ֫ ᵸ  

─ ETP=0χ₅╜ ETR￼і״⌐ι ECE=1Ӕ ᶹ Ὴ ₩Ẫ 2   

2. Ὗḅї 1ι₅╜ TI￼і״⌐χ  

─ IC1F=0000χ≡ῶ◒└  

─ ᴧᾛӐѧјӔּזὪ ֫ ᵸιј   
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─ TIMx_CCMR1ḷḕᵸѧ CC1S=01ι Ὅ ԄὪ ◊  

─ TIMx_CCERḷḕᵸѧ CC1P=0Ҩ ḧ‖ớ(ᴱ₅╜і״⌐)  

3. TIMx_SMCRḷḕᵸѧSMS=110ι ḧῊᵸѭ ᴧ₩Ẫ TIMx_SMCRḷḕᵸѧTS=101ι ὍTI1

Ӑѭ Ԅ◊   

Ẹ TI1і֧א Ѧі״⌐ῊιTIF‰Ố ι ᾭᵸẦḊᶈ ETR￼і״⌐ ᾭ  ETRӡᴺ￼і״⌐ᵙ

ᾭᵸḫ ᶶӈ ￼ảῊιᴨ֘҈ ETRP Ԅ ￼ ᵃℓּכ  

TI1

Counter register

CEN/CNT_EN

Timer clock = CK_CNT=CK_PSC

TIF

34 35 36

ETR

 

ᶃ 15-49 ᶹ Ὴ ₩Ẫ 2θ ᴧ₩Ẫї￼ίֺּכ  

15.3.20. 定时器同步 

TIMḧῊᵸᶈԓ ιּ҈ז timer￼ᵃℓἆ ὶו Ẹ ѦḧῊᵸᶴ҈Ѯ₩ẪῊιḜᴵҨḾᴰ Ѧᶴ

҈ҡ₩Ẫ￼ḧῊᵸ￼ ᾭᵸ ᶶӈ ᵏט ӯ₿ἆῊ ᾛӐ  

15.3.21. 调试模式 

Ẹ Ɑ Ԅ ₩ẪῊι⁞Ὧ DBG₩ᶒѧ DBG_TIMx_STOP￼ ιTIMx ᾭᵸᴵҨ ⃰ẂṪӐἆ

ӯ₿ṪӐ  

15.4. TIM1 寄存器描述 

15.4.1. TIM1 控制寄存器 1 (TIM1_CR1) 

Address offset:0x00 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res Res Res Res Res Res CKD[1:0] ARPE CMS[1:0] DIR OPM URS UDIS CEN 

- - - - - - RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ10 Reserved    

9:8 CKD[1:0] RW 
00 

 

Ὴ ֫ ᵼḒ 

2ӈḧѲᶈḧῊᵸῊ (CK_INT) ꞌι™תῊ ᵙּי™

￼זᵸљᾭḔ◒└ᵸ(ETR,Tix)Ἅּוᴧּת ‾Ὴ ѳ ￼֫

⅝ӕ 
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Bit Name R/W Reset Value Function 

00χ tDTS = tCK_INT 

01χ tDTS = 2 x tCK_INT 

10χ tDTS = 4 x tCK_INT 

11χӠּפιј Ӕּז Ѧ  

7 ARPE RW 0 

ט ӹ ӈ 

0χ TIM1_ARRḷḕᵸ≡ῶ ֗ 

1χ TIM1_ARRḷḕᵸ Ԅ ֗ᵸ 

6:5 CMS[1:0] RW 00 

Ὅѧ᷁Ḿ ₩Ẫ 

00χ ⌐Ḿ ₩Ẫ ᾭᵸӘὯΆᵇӈ(DIR)ᵇіἆᵇї

ᾭ  

01χѧ᷁Ḿ ₩Ẫ 1 ᾭᵸҐῲᶊᵇіᵙᵇї ᾭ

ѭ ֧￼  

(TIM1_CCMRxḷḕᵸѧ CCxS=00)￼ ֧⅝ ѧᾸ‰Ố

ӈιᴱᶈ ᾭᵸᵇї ᾭῊ  

10χѧ᷁Ḿ ₩Ẫ 2 ᾭᵸҐῲᶊᵇіᵙᵇї ᾭ ᾭ

ᵸҐῲᶊᵇіᵙᵇї ᾭ ѭ ֧￼

(TIM1_CCMRxḷḕᵸѧ CCxS=00)￼ ֧⅝ ѧᾸ‰ 

Ốӈιᴱᶈ ᾭᵸᵇі ᾭῊ  

11χѧ᷁Ḿ ₩Ẫ 3 ᾭᵸҐῲᶊᵇіᵙᵇї ᾭ ᾭ

ᵸҐῲᶊᵇіᵙᵇї ᾭ ѭ ֧￼

(TIM1_CCMRxḷḕᵸѧ CCxS=00)￼ ֧⅝ ѧᾸ‰ 

Ốӈιᶈ ᾭᵸᵇіᵙᵇї ᾭῊᶎ  

├χᶈ ᾭᵸẦᵏῊ(CEN=1)ιјӹ ҡ ⌐Ḿ ₩Ẫ Ὥ

ֹѧ᷁Ḿ ₩Ẫ  

4 DIR RW 0 

Άᵇ 

0χ ᾭᵸᵇі ᾭ 

1χ ᾭᵸᵇї ᾭ 

├χẸ ᾭᵸ ѭѧ᷁Ḿ ₩Ẫἆ ᵸ₩ẪῊι ӈ

ѭᴱ  

3 OPM RW 0 

ᴅ ֗₩Ẫ 

0χᶈᴧּו῭Ὰ҆ҭῊι ᾭᵸјӯ₿ 

1χᶈᴧּוї ₭῭Ὰ҆ҭ(▐ CENӈ)Ὴι ᾭᵸӯ₿  

2 URS RW 0 

῭Ὰ ∂◊ 

ҭ ӈ Ὅ UEV҆ҭ￼◊ 

0χḅ‛ӹ ғּו῭ᾺѧᾸ ∂ιֱї ү ҆ҭғּו Ѧ

῭ᾺѧᾸ ∂χ 

ʛ ᾭᵸ○֧/ї○ 

ʛ UGӈ 

ʛ ҡ₩Ẫίֺᵸғּו￼῭Ὰ 

1χḅ‛ӹ ғּו῭ᾺѧᾸ ∂ιֱᴱῶ ᾭᵸ○֧/ї○ғ

וּ Ѧ῭ᾺѧᾸ ∂ 

1 UDIS RW 0 

₿῭Ὰ 

ҭ ӈӹ / ₿ UEV҆ҭ￼ғּו 

0χӹ UEV ῭Ὰ(UEV)҆ҭּיї ү ҆ҭғּוχ 

ʛ ᾭᵸ○֧/ї○ 

ʛ UGӈ 
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Bit Name R/W Reset Value Function 

ʛ ҡ₩Ẫίֺᵸғּו￼῭Ὰ 

ḕ￼ḷḕᵸ ԄḜҪ￼ Ӫ  

1χ ₿ UEV јғּו῭Ὰ҆ҭιẽḒḷḕᵸ

(ARR,PSC,CCRx)ӠὙḜҪ￼Ӫ  

ḅ‛ ҃ UGӈἆҡ₩Ẫίֺᵸᴧ֧҃ Ѧ ҭᶶӈι

ֱ ᾭᵸᵙ ֫ ᵸ ᾺִḊק  

0 CEN RW 0 

ӹ ᾭᵸ 

νχ ₿ ᾭᵸ 

ξχẦᵏ ᾭᵸ 

├χᶈ ҭ ҃ CENӈᵅιᶹ Ὴ ί₩Ẫᵙ

ᵸ₩Ẫἑ ṪӐ ᴧ₩ẪᴵҨ ᶊט ҭ CEN

ӈ  

15.4.2. TIM1 控制寄存器 2 (TIM1_CR2) 

Address offset:0x04 

Reset value:0x0000 0000 

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

Re
s 

Res Res Res Res Res Res Res Res 
Re
s 

Re
s 

Re
s 

Res Res 
Re
s 

Res 

- - - - - - - - - - - - - - - - 

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

Re
s 

OIS
4 

OIS3
N 

OIS
3 

OIS2
N 

OIS
2 

OIS1
N 

OIS
1 

TI1
S 

MMS[2:0] 
RE
S 

CCU
S 

Re
s 

CCP
C 

- RW RW RW RW RW RW RW RW RW RW RW - RW - RW 

 

Bit Name R/W Reset Value Function 

31χ15 Reserved - 0 ӠּפιḊ ѭ 0 

14 OIS4 RW  ֧ ꜛỗ 4(OC4 ֧) ᴠ OIS1ӈ  

13 OIS3N RW 0 ֧ ꜛỗ 3(OC3N ֧) ᴠ OIS1Nӈ 

12 OIS3 RW 0 ֧ ꜛỗ 3(OC3 ֧) ᴠ OIS1ӈ  

11 OIS2N RW 0 ֧ ꜛỗ 2(OC2N ֧) ᴠ OIS1Nӈ  

10 OIS2 RW 0 ֧ ꜛỗ 2(OC2 ֧) ᴠ OIS1ӈ 

9 OIS1N RW 0 

֧ ꜛỗ 1(OC1N ֧)  

0χẸ MOE=0Ὴι™תᵅ OC1N=0 

1χẸ MOE=0Ὴι™תᵅ OC1N=1 

├χṰ ҃ LOCK(TIM1_BKRḷḕᵸ) ָ 1  2ἆ 3

ᵅι ӈј Ӣᾡ  

8 OIS1 RW 0 

֧ ꜛỗ 1(OC1 ֧)  

0χẸ MOE=0Ὴιḅ‛ḫ҃א OC1Nιֱ™תᵅ OC1=0 

1χẸ MOE=0Ὴιḅ‛ḫ҃א OC1Nιֱ™תᵅ OC1=1 

├χṰ ҃ LOCK(TIM1_BKRḷḕᵸ) ָ 1  2ἆ 3

ᵅι ӈј Ӣᾡ  

7 TI1S RW 0 

TI1 Ὅ 

0χ TIM1_CH1 ֹ TI1 Ԅ  

1χ TIM1_CH1  TIM1_CH2ᵙ TIM1_CH3 ầἆᵅ

ֹ TI1 Ԅ  

6:4 MMS[2:0] RW 000 Ѯ₩Ẫ Ὅ 
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Bit Name R/W Reset Value Function 

ѣӈּ҈ז ὍᶈѮ₩Ẫї ֹҡḧῊᵸ￼ᵃℓӡỤ

(TRGO) ᴵ ￼ ᵀḅ 

їχ 

000χᶶӈ Ɋ TIM1_EGRḷḕᵸ￼ UGӈ Ӑѭ҈זּ ᴧ

֧(TRGO) ḅ‛ ᴧ Ԅ(ᶶӈ₩Ẫї￼ҡ₩Ẫίֺᵸ)

ғּוᶶӈιֱ TRGOі￼ӡᴺ Ḿḫ ￼ᶶӈ 

Һῶ Ѧả  

001χӹ  Ɋ ᾭᵸӔ ӡᴺ CNT_EN Ӑѭ҈זּ ᴧ

֧(TRGO) ῶῊ  

ᶈᵃ Ὴ ᵏטᶺѦḧῊᵸἆίֺҡḧῊᵸ￼ Ѧ ᴭ

ᾭᵸӔ ӡᴺῗ CENίֺӈᵙ ί₩Ẫї￼ ᴧ

Ԅӡᴺ￼ ἆғּו Ẹ ᾭᵸӔ ӡᴺᴩί 

҈ ᴧ ԄῊι TRGOіҺῶ Ѧả ι Ὅ҃Ѯ/ҡ

₩Ẫ( TIM1_SMCRḷḕᵸѧ MSMӈ￼ὼ )  

010χ῭Ὰ Ɋ ῭Ὰ҆ҭ ѭ ᴧ Ԅ(TRGO) ӕḅι

ѦѮḧῊᵸ￼Ὴ ᴵҨ Ӑזּ ѦҡḧῊᵸ￼ ֫ ᵸ  

011χ⅝ ֗ Ɋ ῆᴧּו ₭Ὢ ἆ ₭⅝ ἄוῊιẸ

CC1IF‰ỐῊ(ᴏῗḜṰ ѭ )ι ᴧ ֧ ֧

Ѧ⃰ ֗(TRGO)  

100χ⅝  Ɋ OC1REFӡᴺ Ӑѭ҈זּ ᴧ ֧(TRGO)  

101χ⅝  Ɋ OC2REFӡᴺ Ӑѭ҈זּ ᴧ ֧(TRGO)  

110χ⅝  Ɋ OC3REFӡᴺ Ӑѭ҈זּ ᴧ ֧(TRGO)  

111χ⅝  Ɋ OC4REFӡᴺ Ӑѭ҈זּ ᴧ ֧(TRGO)  

├Ỵχ 

1.ҡḧῊᵸᵙ ADC￼Ὴ ọ Ӿ Ӕ ҨὶᾠѮḧῊᵸ￼

ӡᴺιẊᶈὶᾠῊј ᾡᴪ  

2. ѮҡḧῊᵸјᶈᵃ Ở іιѮ₩ẪẔ ѭ ҡ

ḧῊᵸ ֹ￼Ḵẙ  

3 Res - 0 ӠּפιḊ ѭ 0  

2 CCUS RW 0 

Ὢ /⅝ ίֺ῭Ὰ Ὅ 

0χḅ‛Ὢ /⅝ ίֺӈῗ ￼(CCPC=1)ιᴱ

COMӈ῭ᾺḜҪ  

1χḅ‛Ὢ /⅝ ίֺӈῗ ￼(CCPC=1)ιᴵҨ

COMӈἆ TRGIі 

￼ Ѧі״⌐῭ᾺḜҪ  

├χ ӈᴱḾԏῶҊ ֧￼ Ӑּז  

1 Res - 0 ӠּפιḊ ѭ 0  

0 CCPC RW 0 

Ὢ /⅝ ίֺӈ 

0χ CcxEι CcxNEᵙ OCxMӈјῗ ￼  

1χ CcxEι CcxNEᵙ OCxMӈῗ ￼ψ ӈ

ᵅιḜҪᴱᶈ ҃ COM 

ӈᵅ ῭Ὰ  

├χ ӈᴱḾԏῶҊ ֧￼ Ӑּז  

15.4.3. TIM1 从模式控制寄存器 (TIM1_SMCR) 

Address offset:0x08 
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Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

ETP ECE ETPS[1:0] ETF[3:0] MSM TS[2:0] OCCS SMS[2:0] 

RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved    

15 ETP RW 0 

ᶹ ᴧ‖ớ ӈ Ὅῗᵋ ETRἆ ETR￼ᴦᵇ Ӑזּ ᴧ

ᾛӐ  

0χETRј ᴦᵇι Ẉἆכּ і״⌐ῶᾦ 

1χETRᴦᵇιӉּכẈἆ ї ⌐ῶᾦ 

14 ECE RW 0 

ᶹ Ὴ Ӕ ӈӔ ᶹ Ὴ ₩Ẫ 2 

0χᶹ Ὴ ₩Ẫ 2јӔ  

1χᶹ Ὴ ₩Ẫ 2Ӕ ι ᾭᵸṪӐᶈ ETRFӡᴺ￼ῶᾦ⌐ 

13χ12 ETPS[1:0] RW 00 

ᶹ ᴧ ֫ ᵸ ᶹ ᴧӡᴺ ETRP ꞌọ ᶺ TIM1CLK

ꞌ￼ 1/4 Ѧ ֫ ᵸᴵҨ Ӕ ιҨ Ӊ ETRP￼ ꞌ

Ẹ Ԅồ ᶹ Ὴ ῗῶᾦ￼  

00χ ֫ ᵸԋ  

01χETRP ꞌ￼ 2֫  

10χETRP ꞌ￼ 4֫  

11χETRP ꞌ￼ 8֫  

11χ8 ETF[3:0] RW 0000 

ᶹ ᴧ◒└ ҎӈḧѲ ‾ ETRPӡᴺ￼ ꞌᵙẔּזᶈ

ETRP￼ᾭḔ◒└ ẙ ѦᾭḔ◒└ּי Ѧ҆ҭ ᾭᵸ ἄι

ᶈᾡ ᾭᵸ ιNѦ ￼҆ҭ Ӕ ֧￼ ⌐ῶᾦ  

0000χ≡ῶ◒└ᵸιᶈ fDTSї ‾ 

0001χfSAMPLING=fCK_INT, N=2 

0010χfSAMPLING=fCK_INT, N=4 

0011χfSAMPLING=fCK_INT, N=8 

0100χfSAMPLING=fCK_INT/2, N=6 

0101χfSAMPLING=fCK_INT/2, N=8 

0110χfSAMPLING=fCK_INT/4, N=6 

0111χfSAMPLING=fCK_INT/4, N=8 

1000χfSAMPLING=fCK_INT/8, N=6 

1001χfSAMPLING=fCK_INT/8, N=8 

1010χfSAMPLING=fCK_INT/16, N=5 

1011χfSAMPLING=fCK_INT/16, N=6 

1100χfSAMPLING=fCK_INT/16, N=8 

1101χfSAMPLING=fCK_INT/32, N=5 

1110χfSAMPLING=fCK_INT/32, N=6 

1111χfSAMPLING=fCK_INT/32, N=8 

ọ ԋ├Ẹ ETF[3:0] = 1ἆ 2ἆ 3ῊιfDTS Ά Ẫѧ￼

CK_INTҦῲ 

7 MSM RW 0 
Ѯ/ҡ₩Ẫ 

0χῂӐּז 
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Bit Name R/W Reset Value Function 

1χ ᴧ Ԅ(TRGI)і￼҆ҭ ả ҃ιҨӹ ᶈẸׁḧῊᵸ(

TRGO)љḜ￼ẸׁḧῊᵸᵙҡḧῊᵸ ￼ᵃℓε

TRGOζ Ḿ ∂Ἣ֡ѦḧῊᵸᵃℓֹ Ѧᴅ ￼ᶹ ҆ҭῊ

ῗ Ẃῶּז￼ 

6χ4 TS[2:0] RW 000 

ᴧ Ὅι 3ӈ Ὅּ҈זᵃℓ ᾭᵸ￼ ᴧ Ԅ  

000χTIM14(ITR0) 

001χReserved(ITR1)  

010χReserved (ITR2)  

011χReserved (ITR3)  

100χTI1￼ ⌐₅╜ᵸ(TI1F_ED) 

101χ◒└ᵅ￼ḧῊᵸ Ԅ 1(TI1FP1) 

110χ◒└ᵅ￼ḧῊᵸ Ԅ 2(TI2FP2) 

111χᶹ ᴧ Ԅ(ETRF) 

├χѭ ԁᶈӡᴺ ᴪῊғּו ￼ ⌐₅╜ιọ ᶈ῾Ӕּז

ҎӈῊӢᾡḜҪ 

3 OCCS RW 0 

OCREF▐ Ὅӈ ӈּ҈ז Ὅ OCREF￼▐ ◊  

0χOCREF_CLR_INT ὶֹ OCREF_CLR Ԅ 

1χOCREF_CLR_INT ὶֹ ETRF 

2χ0 SMS[2:0] RW 000 

ҡ₩Ẫ Ὅ Ẹ Ὅ҃ᶹ ӡᴺι ᴧӡᴺ(TRGI)￼ῶᾦ ⌐љ

ѧ￼ᶹ Ԅ‖ớ ԋ( Ԅίֺḷḕᵸᵙίֺḷḕᵸ￼

῎) 

000χԋ ҡ₩Ẫ 

ḅ‛ CEN=1ιֱ ֫ ᵸ ὶּיԓ Ὴ ט  

001χ ᵸ₩Ẫ 1 

⁞Ὧ TI1FP2￼ּכẈι ᾭᵸᶈ TI2FP1￼ ⌐ᵇі/ї ᾭ  

010χ ᵸ₩Ẫ 2 

⁞Ὧ TI2FP1￼ּכẈι ᾭᵸᶈ TI1FP2￼ ⌐ᵇі/ї ᾭ  

011χ ᵸ₩Ẫ 3 

₩Ẫ 1ᵙ₩Ẫ 2￼ ᵀ 

100χᶶӈ₩Ẫ 

ѧ￼ ᴧ Ԅ(TRGI)￼і״⌐ ᾺִḊק ᾭᵸιẊћғּו

Ѧ῭Ὰḷḕᵸ￼ӡᴺ  

101χ ί₩Ẫ 

Ẹ ᴧ Ԅ(TRGI)ѭ Ὴι ᾭᵸ￼Ὴ Ầᵏ ῆ ᴧ Ԅᴪ

ѭӉιֱ ᾭᵸӯ₿(Ӈјᶶӈ) ᾭᵸ￼ᵏטᵙӯ₿ ῗᴩί

￼  

110χ ᴧ₩Ẫ 

ᾭᵸᶈ ᴧ Ԅ TRGI￼і״⌐ᵏט(Ӈјᶶӈ)ιᴱῶ ᾭᵸ￼

ᵏטῗᴩί￼  

111χᶹ Ὴ ₩Ẫ 1 

ѧ￼ ᴧ Ԅ(TRGI)￼і״⌐ ט ᾭᵸ  

├χḅ‛ TI1F_EN ѭ ᴧ Ԅ(TS=100)Ὴιј Ӕּז ί

₩Ẫ ῗᵼѭιTI1F_EDᶈ⅛₭ TI1FᴪקῊ ֧ Ѧ ֗ι

ⱡ ί₩Ẫῗ ₅‬ ᴧ Ԅ￼ּכẈ  
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TIM1 ԓ ᴧ ὶ 

Slave TIM ITR0(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011) 

TIM1 TIM14 reserved  reserved reserved 

15.4.4. TIM1 中断使能寄存器 (TIM1_DIER) 

Address offset:0x0C 

Reset value:0x0000 0000 

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

Re
s 

Res Res Res Res Res Res Res 
Re
s 

Re
s 

Res Res Res Res 
Re
s 

Res 

- - - - - - - - - - - - - - - - 

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

Re
s 

RE
S 

RE
S 

RE
S 

RE
S 

RE
S 

RE
S 

RE
S 

BIE TIE 
COMI

E 
CC4I

E 
CC3I

E 
CC2I

E 
CC1I

E 
UI
E 

- - - - - - - - RW RW RW RW RW RW RW 
R
W 

 

Bit Name R/W Reset Value Function 

31χ8 Reserved   Ӡּפι ѭ 0 

7 BIE RW 0 

BIEχӹ ѧᾸ 

0χ ₿ ѧᾸ 

1χӹ ѧᾸ 

6 TIE RW 0 

TIEχӹ ᴧѧᾸ 

0χ ₿ ᴧѧᾸ 

1χӹ ᴧѧᾸ 

5 COMIE RW 0 

COMIEχӹ COMѧᾸ 

0χ ₿ COMѧᾸ 

1χӹ COMѧᾸ 

4 CC4IE RW 0 

CC4IEχӹ Ὢ /⅝ 4ѧᾸ 

0χ ₿Ὢ /⅝ 4ѧᾸ 

1χӹ Ὢ /⅝ 4ѧᾸ 

3 CC3IE RW 0 

CC3IEχӹ Ὢ /⅝ 3ѧᾸ 

0χ ₿Ὢ /⅝ 3ѧᾸ 

1χӹ Ὢ /⅝ 3ѧᾸ 

2 CC2IE RW 0 

CC2IEχӹ Ὢ /⅝ 2ѧᾸ 

0χ ₿Ὢ /⅝ 2ѧᾸ 

1χӹ Ὢ /⅝ 2ѧᾸ 

1 CC1IE RW 0 

CC1IEχӹ Ὢ /⅝ 1ѧᾸ 

0χ ₿Ὢ /⅝ 1ѧᾸ 

1χӹ Ὢ /⅝ 1ѧᾸ 

0 UIE RW 0 

UIEχӹ ῭ᾺѧᾸ 

0χ ₿῭ᾺѧᾸ 

1χӹ ῭ᾺѧᾸ 

15.4.5. TIM1 状态寄存器(TIM1_SR) 

Address offset:0x010 

Reset value:0x0000 0000 

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

R
es 

R
es 

Res Res Res Res 
R
es 

IC4I
F 

IC3I
F 

IC2I
F 

IC1I
F 

IC4I
R 

IC3IR 
IC2
IR 

IC1IR 

- - - - - - - - 
RC_
W0 

RC_
W0 

RC_
W0 

RC_
W0 

RC_
W0 

RC_W
0 

RC
_W
0 

RC_W0 

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

R
es 

R
es 

R
es 

CC4
OF 

CC3
OF 

CC2
OF 

CC1
OF 

R
es 

BIF TIF 
COM

IF 
CC4I

F 
CC3I

F 
CC2

IF 
CC1IF UIF 

- - - 
Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_
w0 

- 
Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_w0 
Rc_w

0 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ24 Reserved - 0 Ӡּפι ѭ 0 

23 IC4IF RC_W0 0 
ї ⌐Ὢ 4‰Ố 

ᴠ IC1IFὼ  

22 IC3IF RC_W0 0 
ї ⌐Ὢ 3‰Ố 

ᴠ IC1IFὼ  

21 IC2IF RC_W0 0 
ї ⌐Ὢ 2‰Ố 

ᴠ IC1IFὼ  

20 IC1IF RC_W0 0 

ї ⌐Ὢ 1‰Ố 

ҝẸ Ẕ￼ ѭ ԄὪ Ὴћּיї ⌐ ᴧὪ

҆ҭι ‰ ᴵּי ҭ 1 Ḝּי ҭ▐Ɏ0ɏἆ

TIMx_CCR1▐Ɏ0ɏ  

0χῂ ᶶὪ ғּוψ 

1χᴧּוї ⌐Ὢ ҆ҭ  

19 IC4IR RC_W0 0 
і״⌐Ὢ 4‰Ố 

ᴠ IC1IRὼ  

18 IC3IR RC_W0 0 
і״⌐Ὢ 3‰Ố 

ᴠ IC1IRὼ  

17 IC2IR RC_W0 0 
і״⌐Ὢ 2‰Ố 

ᴠ IC1IRὼ  

16 IC1IR RC_W0 0 

і״⌐Ὢ 1‰Ố 

ҝẸ Ẕ￼ ѭ ԄὪ Ὴћּיі״⌐ ᴧὪ

҆ҭι ‰ ᴵּי ҭ 1 Ḝּי ҭ▐Ɏ0ɏἆ

TIMx_CCR1▐Ɏ0ɏ  

0χῂ ᶶὪ ғּוψ 

1χᴧּוі״⌐Ὢ ҆ҭ  

12 CC4OF Rc_w0 0 
 Ὢ /⅝ 4 Ὢ ‰  

ᴠ CC1OFὼ  

11 CC3OF Rc_w0 0 
Ὢ /⅝ 3 Ὢ ‰  

ᴠ CC1OFὼ  

10 CC2OF Rc_w0 0 
Ὢ /⅝ 2 Ὢ ‰  

ᴠ CC1OFὼ  

9 CC1OF Rc_w0 0 

Ὢ /⅝ 1 Ὢ ‰  

ҝẸ Ẕ￼ ѭ ԄὪ Ὴι ‰ ᴵּי ҭ

1 ֒ 0ᴵ▐ ӈ  

0χῂ Ὢ ғּוψ 

1χ CC1OF 1Ὴι ᾭᵸ￼ӪṰ Ὢ ֹ

TIM1_CCR1ḷḕᵸ  
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Bit Name R/W 
Reset 
Value 

Function 

8 Res Rc_w0 0 ӠּפιḊ ѭ 0  

7 BIF Rc_w0 0 

ѧᾸ‰  

ῆ Ԅῶᾦιּי ҭḾ ӈ 1 ḅ‛ Ԅῂ

ᾦιֱ ӈᴵּי ҭ▐ 0  

0χῂ ҆ҭғּוψ 

1χ Ԅі₅╜ֹῶᾦּכẈ  

6 TIF Rc_w0 0 

ᴧᵸѧᾸ‰  

Ẹᴧּו ᴧ҆ҭεẸҡ₩Ẫίֺᵸᶴ҈ ί₩Ẫᶹ￼Ԏ

Ḝ₩ẪῊ,ᶈ TRGI Ԅ ₅╜ֹῶ 

ᾦ ⌐ιἆἆ ί₩Ẫї￼ү ⌐ζῊּי ҭḾ ӈ

1 Ḝּי ҭ▐ 0  

0χῂ ᴧᵸ҆ҭғּוψ 

1χ ᴧᵸѧᾸ ểᵠẔ 

5 COMIF Rc_w0 0 

COMѧᾸ‰  

ῆғּו COM҆ҭεẸ CcxE  CcxNE  OCxMṰ ῭

Ὰζ ӈּי ҭ 1 Ḝּי ҭ▐ 0  

0χῂ COM҆ҭғּוψ 

1χ COMѧᾸ ểᵠẔ 

4 CC4IF Rc_w0 0 
Ὢ /⅝ 4 ѧᾸ‰  

ᴠ CC1IFὼ  

3 CC3IF Rc_w0 0 
Ὢ /⅝ 3 ѧᾸ‰  

ᴠ CC1IFὼ  

2 CC2IF Rc_w0 0 
Ὢ /⅝ 2 ѧᾸ‰  

ᴠ CC1IFὼ  

1 CC1IF Rc_w0 0 

Ὢ /⅝ 1 ѧᾸ‰  

ḅ‛ CC1 ѭ ֧₩Ẫχ 

Ẹ ᾭᵸӪљ⅝ Ӫᵅ ѦῊ ᵕῼῊι ӈּי ҭ 1ι

ӇᶈѧỌḾ ₩Ẫї ᶹ(ᴠ TIM1_CR1ḷḕ 

ᵸ￼ CMSӈ) Ḝּי ҭ▐ 0  

0χῂש ᴧּוψ 

1χ TIM1_CNT￼Ӫљ TIM1_CCR1￼Ӫש  

ḅ‛ CC1 ѭ Ԅ₩Ẫχ 

ẸὪ ҆ҭᴧּוῊ ӈּי ҭ 1ιḜּי ҭ▐ 0ἆ

TIM1_CCR1▐ 0  

0χῂ ԄὪ ғּוψ 

1χ ԄὪ ғּוẊћ ᾭᵸӪṰ Ԅ TIM1_CCR1(ᶈ IC1

і₅╜ֹљἍ ‖ớ ᵃ￼ ⌐)  

├χẸ CENἔẦι ӈѼҺ ӈ  

0 UIF Rc_w0 0 

῭ᾺѧᾸ‰  

Ẹғּו῭Ὰ҆ҭῊ ӈּי ҭ 1 Ḝּי ҭ▐ 0  

0χῂ῭Ὰ҆ҭғּוψ 

1χ῭Ὰ҆ҭ ểᵠẔ Ẹḷḕᵸ ῭ᾺῊ ӈּי ҭ

1χ 

ʛ TIM1_CR1ḷḕᵸ￼ UDIS=0ιẸ REP_CNT=0Ὴғ

)Ὰ҆ҭ῭וּ ᶶᵇї ᾭᵸі○ἆї○Ὴ)ψ 
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Bit Name R/W 
Reset 
Value 

Function 

ʛ TIM1_CR1ḷḕᵸ￼ UDIS=0  URS=0ιẸ

TIM1_EGRḷḕᵸ￼ UG=1Ὴғּו῭Ὰ҆ 

ҭ( ҭḾ CNT ᾺִḊק)ψ 

ʛ TIM1_CR1ḷḕᵸ￼ UDIS=0  URS=0ιẸ CNT

ᴧ҆ҭ ִḊקῊғּו῭Ὰ҆ 

ҭ εᴠ ҡ₩Ẫίֺḷḕᵸ(TIM1_SMCR)ζ 

15.4.6. TIM1 事件产生寄存器(TIM1_EGR) 

Address offset:0x14 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res Res Res Res Res Res Res Res BG TG COMG CC4G CC3G CC2G CC1G UG 

- - - -- - - - - W W W W W W W W 

 

Bit Name R/W Reset Value Function 

31χ8 Reserved - 0 Ӡּפι ѭ 0 

7 BG W 0 

ғּו ҆ҭ 

ӈּי ҭ 1ιּ҈זғּו Ѧ ҆ҭιּי ҭ ▐ט

0  

0χῂטӐψ 

1χғּו Ѧ ҆ҭ ℅Ὴ MOE=0  BIF=1ι ẦᵏḾ

Ẕ￼ѧᾸιֱғּו Ẕ￼ѧᾸ  

6 TG W 0 

ғּו ᴧ҆ҭ 

ӈּי ҭ 1ιּ҈זғּו Ѧ ᴧ҆ҭιּי ҭ ▐ט

0  

0χῂטӐψ 

1χ TIM1_SRḷḕᵸ￼ TIF=1ι ẦᵏḾẔ￼ѧᾸιֱғ

וּ Ẕ￼ѧᾸ  

5 COMG W 0 

Ὢ /⅝ ҆ҭιғּוίֺ῭Ὰ 

ӈּי ҭ 1ιּי ҭ ▐ט 0  

0χῂטӐψ 

1χẸ CCPC=1ιӹ ῭Ὰ CcxE  CcxNE  OCxMӈ  

├χ ӈᴱḾῶҊ ֧￼ ῶᾦ  

4 CC4G W 0 
ғּוὪ /⅝ 4҆ҭ 

ᴠ CC1Gὼ  

3 CC3G W 0 
ғּוὪ /⅝ 3҆ҭ 

ᴠ CC1Gὼ  

2 CC2G W 0 
ғּוὪ /⅝ 2҆ҭ 

ᴠ CC1Gὼ  

1 CC1G W 0 

ғּוὪ /⅝ 1҆ҭ 

ӈּי ҭ 1ιּ҈זғּו ѦὪ /⅝ ҆ҭιּי ҭ

▐ט 0  

0χῂטӐψ 
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Bit Name R/W Reset Value Function 

1χᶈ CC1іғּו ѦὪ /⅝ ҆ҭχ 

CC1 ѭ ֧χ 

CC1IF=1ι ẦᵏḾẔ￼ѧᾸιֱғּו Ẕ￼ѧᾸ  

CC1 ѭ Ԅχ 

Ẹׁ￼ ᾭᵸӪὪ TIM1_CCR1ḷḕᵸι

CC1IF=1ι ẦᵏḾẔ￼ѧᾸιֱғּו Ẕ￼ѧᾸ

CC1IFṰ ѭ 1ιֱ CC1OF=1  

0 UG W 0 

ғּו῭Ὰ҆ҭ ӈּי ҭ 1ι ҭ ▐ט 0  

0χῂטӐψ 

1χ ᾺִḊק ᾭᵸιẊғּו Ѧ῭Ὰ҆ҭ ├Ỵχ ֫

ᵸ￼ ᾭᵸѼ ▐ 0(Ӈῗ ֫  

ᾭјᴪ) ᶈѧỌḾ ₩Ẫїἆ DIR=0(ᵇі ᾭ)ֱ

ᾭᵸ ▐ 0ι DIR=1(ᵇї ᾭ)ֱ ᾭᵸ TIM1_ARR

￼Ӫ  

15.4.7. TIM1 捕获/比较模式寄存器 1(TIM1_CCMR1) 

Address offset:0x18 

Reset value:0x0000 0000 

Output compare mode: 

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

Res 
Re
s 

Re
s 

Re
s 

Res Res 
Re
s 

Re
s 

Res 
Re
s 

Re
s 

Re
s 

Res Res Res 
Re
s 

- - - - - - - - - - - - - - - - 

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

OC2C
E 

OC2M[2:0] 
OC2P

E 
CO2F

E 
CC2S[1:0

] 
OC1C

E 
OC1M[2:0] 

OC1P
E 

OC1F
E 

CC1S[1:0] 

RW 
R
W 

R
W 

R
W 

RW RW 
R
W 

R
W 

RW 
R
W 

R
W 

R
W 

RW RW 
R
W 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved -  Ӡּפι ѭ 0 

15 OC2CE RW 0 ֧⅝ 2▐ 0Ӕ  

14:12 OC2M[2:0] RW 000 ֧⅝ 2₩Ẫ Ὅ 

11 OC2PE RW 0 ֧⅝ 2 Ӕ  

10 OC2FE RW 0 ֧⅝ 2ồ Ӕ  

9:8 CC2S[1:0] RW 00 

Ὢ /⅝ 2 Ὅ  

ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC2 ѭ ֧ψ 

01χCC2 ѭ ԄιIC2ῑṃᶈ TI2іψ 

10χCC2 ѭ ԄιIC2ῑṃᶈ TI1іψ 

11χCC2 ѭ ԄιIC2ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊ 

εּי TIM1_SMCRḷḕᵸ￼ TSӈ Ὅζ  

├χ CC2Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC2E=0)ἑῗᴵ֒￼  

7 OC1CE RW 0 

֧⅝ 1▐ 0Ӕ  

0χ OC1REF јᴩ ETRF Ԅ￼ẽᵠψ 

1χ ῆ₅╜ֹ ETRF Ԅ ▐Ẉιכּ OC1REF=0  
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Bit Name R/W Reset Value Function 

6:4 OC1M[2:0] RW 00 

֧⅝ 1₩Ẫ 

ӈḧѲ҃ ֧ᴠ ӡᴺ OC1REF￼טӐι OC1REF

֘ḧ҃ OC1  OC1N￼Ӫ  OC1REFῗ Ẉῶᾦιכּ

OC1  OC1N￼ῶᾦּכẈᴨ֘҈ CC1P  CC1NPӈ  

000χ֛ ֧⅝ ḷḕᵸ TIM1_CCR1љ ᾭᵸ

TIM1_CNT ￼⅝ Ḿ OC1REFј Ӑ 

 ψזּ

001χש  Ὴ     1 ѭ ῶ ᾦ ּכ Ẉ  Ẹ  ᾭ ᵸ 

TIMx_CNT ￼ Ӫ љ Ὢ  / ⅝  ḷ ḕ ᵸ 1(TIMx_CCR1)

ᵃῊιẶֺ OC1REFѭ  

010 χ ש  Ὴ     1 ѭ ῂ ᾦ ּכ Ẉ  Ẹ  ᾭ ᵸ 

TIMx_CNT ￼ Ӫ љ Ὢ  / ⅝  ḷ ḕ ᵸ 

1(TIMx_CCR1) ᵃῊιẶֺ OC1REFѭӉ  

011χ Ẹ TIM1_CCR1=TIM1_CNTῊι

OC1REF￼ּכẈ  

100χẶֺѭῂᾦּכẈ Ặֺ OC1REFѭӉ  

101χẶֺѭῶᾦּכẈ Ặֺ OC1REFѭ  

110χ PWM₩Ẫ 1κ ᶈᵇі ᾭῊι ῆ

TIM1_CNT<TIM1_CCR1Ὴ 1ѭῶᾦּכẈιᵋֱ ѭ ῂ 

ᾦ ּכ Ẉ ψ ᶈ ᵇ ї  ᾭ Ὴ ι  ῆ 

TIM1_CNT>TIM1_CCR1 Ὴ   1 ѭ ῂ ᾦ ּכ Ẉ

(OC1REF=0)ιᵋֱѭῶᾦּכẈ(OC1REF=1)  

111χ PWM₩Ẫ 2κ ᶈᵇі ᾭῊι ῆ

TIM1_CNT<TIM1_CCR1Ὴ 1ѭῂᾦּכẈιᵋֱѭῶ

ᾦּכẈψᶈᵇї ᾭῊι ῆ TIM1_CNT>TIM1_CCR1Ὴ

1ѭῶᾦּכẈιᵋֱѭῂᾦּכẈ  

├ 1χ ῆ LOCK ָ ѭ 3(TIMx_BDTRḷḕᵸѧ￼

LOCKӈ)Ẋћ CC1S=00( ἄ ֧)ֱ ӈј

Ӣᾡ  

├ 2χᶈ PWM₩Ẫ 1ἆ PWM₩Ẫ 2ѧιᴱῶẸ⅝ ‛

ᾡᴪ҃ἆᶈ ֧⅝ ₩Ẫѧҡ֛ ₩Ẫ֬Ὥֹ PWM₩Ẫ

Ὴι OC1REFּכẈἑᾡᴪ  

3 OC1PE RW 0 

֧⅝ 1 Ӕ  

0χ ₿ TIM1_CCR1ḷḕᵸ￼ ו ιᴵ Ὴ֒Ԅ

TIM1_CCR1ḷḕᵸιћᾺӪ і Ӑּז  

1χẦᵏ TIM1_CCR1ḷḕᵸ￼ ו ι ֒ᾛӐҝḾ

ḷḕᵸᾛӐι TIM1_CCR1￼ Ӫᶈ῭Ὰ҆ҭ

ֹ‎Ὴ ԄẸׁḷḕᵸѧ  

├ 1χ ῆ LOCK ָ ѭ 3(TIMx_BDTRḷḕᵸѧ￼

LOCKӈ)Ẋћ CC1S=00( ἄ ֧)ֱ ӈј

Ӣᾡ  

├ 2χҝᶈᴅ ֗₩ẪїιᴵҨᶈ῾ ḷḕᵸừ֙

їӔּז PWM₩ẪιᵋֱԎטӐј ḧ  

2 OC1FE RW 0 
֧⅝ 1 ồ Ӕ  

ӈּז҈זồ CC ֧Ḿ ᴧᵸ Ԅ҆ҭ￼ᵠẔ  
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0χ⁞Ὧ ᾭᵸљ CCR1￼Ӫι CC1⃰ẂᾛӐιᴏӔ ᴧ

ᵸῗἔẦ￼ Ẹ ᴧᵸ￼ Ԅῶ Ѧῶᾦ⌐Ὴι☼╗ CC1

֧￼ῳṇảῊѭ 5ѦῊ ᵕῼ  

1χ Ԅֹ ᴧᵸ￼ῶᾦ⌐￼Ӑּזṏ ᴧּ҃ו ₭⅝ ש

ᵼ℅ι OC ѭ⅝ Ẉכּ  

љ⅝ ‛ῂԋ ‾ ᴧᵸ￼ῶᾦ⌐ᵙ CC1 ֧ ￼ả

Ὴ ѭ 3ѦῊ ᵕῼ  

OCFE￼ᴱᶈ ἄ PWM1ἆ PWM2₩ẪῊ Ӑ

זּ  

1:0 CC1S[1:0] RW 00 

Ὢ /⅝ 1 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC1 ѭ ֧ψ 

01χCC1 ѭ ԄιIC1ῑṃᶈ TI1іψ 

10χCC1 ѭ ԄιIC1ῑṃᶈ TI2іψ 

11χCC1 ѭ ԄιIC1ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊ 

εּי TIM1_SMCRḷḕᵸ￼ TSӈ Ὅζ  

├χ CC1Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC1E=0)ἑῗᴵ֒￼  

 

Input Capture mode: 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

IC2F[3:0] IC2PSC[1:0] CC2S[1:0] IC1F[3:0] IC1PSC[1:0] CC1S[1:0] 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31:16 Reserved -  Ӡּפι ѭ 0 

15:12 IC2F RW 0000 ԄὪ 2◒└ᵸ 

11:10 IC2PSC[1:0] RW 00 Ԅ/Ὢ 2 ֫ ᵸ 

9:8 CC2S[1:0] RW 0 

Ὢ /⅝ 2 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC2 ѭ ֧ψ 

01χCC2 ѭ ԄιIC2ῑṃᶈ TI2іψ 

10χCC2 ѭ ԄιIC2ῑṃᶈ TI1іψ 

11χCC2 ѭ ԄιIC2ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊ 

εּי TIM1_SMCRḷḕᵸ￼ TSӈ Ὅζ  

├χ CC2Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC2E=0)ἑῗᴵ֒￼  

7:4 IC1F[3:0] RW 0000 

ԄὪ 1◒└ᵸ 

֡ӈḧѲ҃ TI1 Ԅ￼ ‾ ꞌᴣᾭḔ◒└ᵸ ẙ ᾭḔ

◒└ᵸּי Ѧ҆ҭ ᾭᵸ ἄι 

Ḝ ẹֹ NѦ҆ҭᵅҺғּו Ѧ ֧￼ ᴪχ 
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0000χῂ◒└ᵸιҨ fDTS ‾ 1000χ ‾ ꞌ fSAM-

PLING=fDTS/8ι N=6 

0001χ ‾ ꞌ fSAMPLING=fCK_INTιN=2 1001χ ‾

ꞌ fSAMPLING=fDTS/8ιN=8 

0010χ ‾ ꞌ fSAMPLING=fCK_INTιN=4 1010χ ‾

ꞌ fSAMPLING=fDTS/16ιN=5 

0011χ ‾ ꞌ fSAMPLING=fCK_INTιN=8 1011χ ‾

ꞌ fSAMPLING=fDTS/16ιN=6 

0100χ ‾ ꞌ fSAMPLING=fDTS/2ιN=6 1100χ ‾

ꞌ fSAMPLING=fDTS/16ιN=8 

0101χ ‾ ꞌ fSAMPLING=fDTS/2ιN=8 1101χ ‾

ꞌ fSAMPLING=fDTS/32ιN=5 

0110χ ‾ ꞌ fSAMPLING=fDTS/4ιN=6 1110χ ‾

ꞌ fSAMPLING=fDTS/32ιN=6 

0111χ ‾ ꞌ fSAMPLING=fDTS/4ιN=8 1111χ ‾

ꞌ fSAMPLING=fDTS/32ιN=8 

3:2 IC1PSC[1:0] RW 00 

Ԅ/Ὢ 1 ֫ ᵸ 

2ӈḧѲ҃ CC1 ԄεIC1ζ￼ ֫ ᾭ ῆ

CC1E=0(TIM1_CCERḷḕᵸѧ)ιֱ ֫ ᵸᶶӈ  

00χῂ ֫ ᵸιὪ Ԅᴭі₅╜ֹ￼⅛ Ѧ ⌐

ᴧ ₭Ὢ ψ 

01χ⅛ 2Ѧ҆ҭ ᴧ ₭Ὢ ψ 

10χ⅛ 4Ѧ҆ҭ ᴧ ₭Ὢ ψ 

11χ⅛ 8Ѧ҆ҭ ᴧ ₭Ὢ  

1:0 CC1S[1:0] RW 00 

CC1S[1:0]χ Ὢ /⅝ 1 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC1 ѭ ֧ψ 

01χCC1 ѭ ԄιIC1ῑṃᶈ TI1іψ 

10χCC1 ѭ ԄιIC1ῑṃᶈ TI2іψ 

11χCC1 ѭ ԄιIC1ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊ 

εּי TIM1_SMCRḷḕᵸ￼ TSӈ Ὅζ  

├χ CC1Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC1E=0)ἑῗᴵ֒￼  

15.4.8. TIM1 捕获/比较模式寄存器 2(TIM1_CCMR2) 

Address offset:0x1C 

Reset value:0x0000 0000 

Output compare mode: 

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

Res 
Re
s 

Re
s 

Re
s 

Res Res 
Re
s 

Re
s 

Res 
Re
s 

Re
s 

Re
s 

Res Res Res 
Re
s 

- - - - - - - - - - - - - - - - 

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

OC4C
E 

OC4M[2:0] 
OC4P

E 
CO4F

E 
CC4S[1:0

] 

OC3C
E 

OC3M[2:0] 
OC3P

E 
OC3F

E CC3S[1:0] 

IC4F[3:0] IC4PSC[1:0] IC3F[3:0] IC3PSC[1:0] 
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RW 
R
W 

R
W 

R
W 

RW RW 
R
W 

R
W 

RW 
R
W 

R
W 

R
W 

RW RW 
R
W 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved -  Ӡּפι ѭ 0 

15 OC4CE RW 0 ֧⅝ 4▐ 0Ӕ  

14:12 OC4M[2:0] RW 000 ֧⅝ 4₩Ẫ 

11 OC4PE RW 0 ֧⅝ 4 Ӕ  

10 OC4FE RW 0  ֧⅝ 4ồ Ӕ  

9:8 CC4S[1:0] RW 00 

Ὢ /⅝ 4 Ὅ  

ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC4 ѭ ֧ψ 

01χCC4 ѭ ԄιIC4ῑṃᶈ TI4іψ 

10χCC4 ѭ ԄιIC4ῑṃᶈ TI3іψ 

11χCC4 ѭ ԄιIC4ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊεּי TIM1_SMCRḷḕ

ᵸ￼ TSӈ Ὅζ  

├χCC4Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC4E=0)ἑῗᴵ֒￼  

7 OC3CE RW 0 ֧⅝ 3▐ 0Ӕ  

6:4 OC3M[2:0] RW 00 ֧⅝ 3₩Ẫ 

3 OC3PE RW 0 ֧⅝ 3 Ӕ  

2 OC3FE RW 0 ֧⅝ 3ồ Ӕ  

1:0 CC3S[1:0] RW 00 

Ὢ /⅝ 3 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC3 ѭ ֧ψ 

01χCC3 ѭ ԄιIC3ῑṃᶈ TI3іψ 

10χCC3 ѭ ԄιIC3ῑṃᶈ TI4іψ 

11χCC3 ѭ ԄιIC3ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊ 

εּי TIM1_SMCRḷḕᵸ￼ TSӈ Ὅζ  

├χCC3Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC3E=0)ἑῗᴵ֒￼  

Input Capture mode: 

Bit Name R/W Reset Value Function 

31χ16 Reserved -  Ӡּפι ѭ 0 

15:12 IC4F RW 0000 ԄὪ 4◒└ᵸ 

11:10 IC4PSC RW 00 Ԅ/Ὢ 4 ֫ ᵸ 

9:8 CC4S RW 00 

Ὢ /⅝ 4 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC4 ѭ ֧ψ 

01χCC4 ѭ ԄιIC4ῑṃᶈ TI4іψ 

10χCC4 ѭ ԄιIC4ῑṃᶈ TI3іψ 

11χCC4 ѭ ԄιIC4ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊεּי TIM1_SMCRḷḕ

ᵸ￼ TSӈ Ὅζ  



PY32F002B Ύ  

195/308 

Bit Name R/W Reset Value Function 

├χ CC4Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC4E=0)ἑῗᴵ֒￼  

7:4 IC3F RW 0000 ԄὪ 3◒└ᵸ 

3:2 IC3PSC RW 00 Ԅ/Ὢ 3 ֫ ᵸ 

1:0 OC3S RW 00 

Ὢ /⅝ 3 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 

00χCC3 ѭ ֧ψ 

01χCC3 ѭ ԄιIC3ῑṃᶈ TI3іψ 

10χCC3 ѭ ԄιIC3ῑṃᶈ TI4іψ 

11χCC3 ѭ ԄιIC1ῑṃᶈ TRCі ℅₩Ẫ

ҝṪӐᶈԓ ᴧᵸ Ԅ ѧῊ 

εּי TIM1_SMCRḷḕᵸ￼ TSӈ Ὅζ  

├χCC3Sҝᶈ ԋ Ὴ(TIM1_CCERḷḕᵸ￼

CC3E=0)ἑῗᴵ֒￼  

15.4.9. TIM1 捕获/比较使能寄存器 (TIM1_CCER) 

Address offset:0x20 

Reset value:0x0000 0000 

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

Re
s 

Re
s 

Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Re
s 

Re
s 

CC4
P 

CC4
E 

CC3
NP 

CC3
NE 

CC3
P 

CC3
E 

CC2
NP 

CC2
NE 

CC2
P 

CC2
E 

CC1
NP 

CC1
NE 

CC1
P 

CC1
E 

- - RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ14 Reserved - 0 Ӡּפι ѭ 0 

13 CC4P RW 0 Ԅ/Ὢ 4 ֧‖ớ ᴠ CC1P￼ὼ  

12 CC4E RW 0 Ԅ/Ὢ 4 ֧Ӕ ᴠ CC1E ￼ὼ  

11 CC3NP RW 0 Ԅ/Ὢ 3Ҋ ֧‖ớ ᴠ CC1NP￼ὼ  

10 CC3NE RW 0 Ԅ/Ὢ 3Ҋ ֧Ӕ ᴠ CC1NE￼ὼ  

9 CC3P RW 0 Ԅ/Ὢ 3 ֧‖ớ ᴠ CC1P￼ὼ  

8 CC3E RW 0 Ԅ/Ὢ 3 ֧Ӕ ᴠ CC1E ￼ὼ  

7 CC2NP RW 0 Ԅ/Ὢ 2Ҋ ֧‖ớ ᴠ CC1NP￼ὼ  

6 CC2NE RW 0 Ԅ/Ὢ 2Ҋ ֧Ӕ ᴠ CC1NE￼ὼ  

5 CC2P RW 0 Ԅ/Ὢ 2 ֧‖ớ ᴠ CC1P￼ὼ  

4 CC2E RW 0 Ԅ/Ὢ 2 ֧Ӕ ᴠ CC1E￼ὼ  

3 CC1NP RW 0 

Ԅ/Ὢ 1Ҋ ֧‖ớ 

0χ OC1N  Ẉῶᾦכּ

1χ OC1NӉּכẈῶᾦ 

├χ ῆ LOCK ָ(TIM1_BDTRḷḕᵸѧ￼ LCCKӈ)

ѭ 3ἆ 2ћ CC1S=00( ѭ ֧)ֱ ӈј Ӣ

ᾡ  

2 CC1NE RW 0 Ԅ/Ὢ 1Ҋ ֧Ӕ  
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Bit Name R/W Reset Value Function 

0χԋ κ OC1N ₿ ֧ιᵼ℅ OC1N￼ ẈӘכּ֧

҈ MOEιOSSIιOSSRιOIS1ιOIS1NιCC1Eӈ￼Ӫ  

1χẦᵏκ OC1Nӡᴺ ֹ֧ḾẔ￼ ֧Ậ ιԎ Ẉכּ֧

Ә ҈ MOEιOSSIι OSSRιOIS1ιOIS1NιCC1Eӈ

￼Ӫ  

1 CC1P RW 0 

Ԅ/Ὢ 1 ֧‖ớ 

CC1 ѭ ֧χ 

0χOC1  Ẉῶᾦכּ

1χOC1ӉּכẈῶᾦ 

CC1 ѭ Ԅχ 

 

CC1NP/CC1P ӈ ὍӐѭ ᴧἆὪ ӡᴺ￼ TI1FP1 ᵙ

TI2FP1￼‖ớ  

00χјᴦ /і״⌐χ 

TIxFP1і״⌐ῶᾦεὪ ᶶӈ₩Ẫї ᴧ ᶹ Ὴ ἆ

ᴧ₩Ẫїζψ 

TIxFP1јᴦ ε ί₩Ẫ ᵸ₩Ẫζ  

01χᴦ /ї ⌐χ 

TIxFP1ї ⌐ῶᾦεὪ ᶶӈ₩Ẫї ᴧ ᶹ Ὴ ἆ

ᴧ₩Ẫїζψ 

TIxFP1ᴦ ε ί₩Ẫ ᵸ₩Ẫζ  

10χӠּפιј Ӕּז Ѧ  

11χјᴦ /ᴥ⌐ 

TIxFP1і״ᵙї ⌐ ῶᾦεὪ ᶶӈ₩Ẫї ᴧ ᶹ

Ὴ ἆ ᴧ₩Ẫїζψ 

TIxFP1јᴦ ε ί₩Ẫζ Ѧ ј Ẕּ҈ז ᵸ

₩Ẫї  

├χ 

1.Ḿ҈Ҋ ֧ ι ӈῗ ￼ ḅ‛ TIMx_CR2

ḷḕᵸѧ￼ CCPCӈ ι ѱ CC1P￼ḫ ῶᾦӈᴱ

ῶᶈ com҆ҭᴧּוῊἑҺז Ӫ  

2. ῆ LOCK ָ(TIMx_BDTRḷḕᵸѧ￼ LOCKӈ) ѭ

3ἆ 2ιֱ ӈј Ӣᾡ  

0 CC1E RW 0 

Ԅ/Ὢ 1 ֧Ӕ  

CC1 ѭ ֧χ 

0χԋ κ OC1 ₿ ֧ιᵼ℅ OC1￼ ẈӘכּ֧ ҈

MOE OSSI OSSR OIS1 OIS1N CC1NEӈ￼Ӫ  

1χẦᵏκ OC1ӡᴺ ֹ֧ḾẔ￼ ֧Ậ ιԎ Ẉכּ֧

Ә ҈ MOE OSSI  OSSR OIS1 OIS1N CC1NEӈ

￼Ӫ  

CC1 ѭ Ԅχ 

ӈ֘ḧ҃ ᾭᵸ￼Ӫῗᵋ Ὢ Ԅ TIM1_CCR1ḷḕ

ᵸ  

0χὪ ₿ 

1χὪ Ӕ  
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Table265 ԏῶѧᾸו ￼Ҋ OCxᵙ OCxN ￼ ֧ίֺ 

Control bits Output state 

MOE OSSI OSSR CcxE CcxNE OCx output state OCxN output state 

1 X 

0 0 0 
֧ ₿(љḧῊᵸᾸẦ)ιOCx=0, 

OCx_EN=0 

֧ ₿(љḧῊᵸᾸẦ)ι

OCxN=0, OCxN_EN=0 

0 0 1 
֧ ₿(љḧῊᵸᾸẦ)ιOCx=0ι

OCx_EN=0 

OCxREF + Polarity 

OCxN=OCxREF ầἆ 

CCxNP, OCxN_EN=1 

0 1 0 
OCxREF + Polarity 

OCx=OCREF ầἆ CCxP, OCx_EN=1 
֧ ₿(љḧῊᵸᾸẦ)ι

OCxN=0, OCxN_EN=0 

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

OCREF￼Ҋ εnot OC-

REFζ+ Polarity + dead-time 

OCxN_EN=1 

1 0 0 
֧ ₿(љḧῊᵸᾸẦ)ιOCx=CCxP, 

OCx_EN=0 

֧ ₿(љḧῊᵸᾸẦ)ι

OCxN=CCxNP, OCxN_EN=0 

1 0 1 
֧ ₿(љḧῊᵸᾸẦ), OCx=CCxP, 

OCx_EN=1 

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

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

ԋ ꜛỗε ֧Ӕ ћѭῂᾦ

 ,Ẉζ, OCxN=CCxNPכּ

OCxN_EN=1 

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

OCREF￼Ҋ εnot OC-

REFζ+ polarity + dead-time 

OCN_EN=1 

0 

0 

X 

0 0 
֧ ₿(љḧῊᵸᾸẦ), OCx=CCxP, 

OCx_EN=0 

֧ ₿(љḧῊᵸᾸẦ), 

OCxN=CCxNP, OCxN_EN=0 

0 0 1 ֧ ₿(љḧῊᵸᾸẦ) 

ầℓ￼: OCx=CCxP, OCx_EN=0, OCxN=CCxNP, OCxN_EN=0 

ḅ‛Ὴ ḕᶈχ Ѧ™תῊ ᵅιӬ OISxљ OISxNẊј ḾẔ

OCxᵙ OCxN￼ῶᾦּכẈιOCx=OISxᵙ OCxN=OISxN  

0 1 0 

0 1 1 

1 0 0 
֧ ₿εљḧῊᵸᾸẦζ 

OCx=CCxP, OCx_EN=0 

֧ ₿εљḧῊᵸᾸẦζι

OCxN=CCxNP, OCxN_EN=0 

1 0 1 ԋ ꜛỗε ֧Ӕ ћѭῂᾦּכẈζ 

ầℓ￼χOCx=CCxP, OCx_EN=1ιOCxN=CCxNP, OCxN_EN=1 

Ὴ ḕᶈχ Ѧ™תῊ ᵅιӬ OISxљ OISxNẊј ḾẔ OCx

ᵙ OCxN￼ῶᾦּכẈιOCx=OISxᵙ OCxN=OISxN 

1 1 0 

1 1 1 

15.4.10. TIM1 计算器(TIM1_CNT) 

Address offset:0x24 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

CNT[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 CNT[15:0] RW 0 ᾭᵸ￼Ӫ 

15.4.11. TIM1 预分频器 (TIM1_PSC) 
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Address offset:0x28 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

PSC[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 PSC[15:0] RW 0 

֫ ᵸ￼Ӫ 

ᾭᵸ￼Ὴ ꞌεCK_CNTζ ҈

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

PSCץᵍ҃Ẹ῭Ὰ҆ҭғּוῊ ԄẸׁ ֫ ᵸḷḕᵸ￼

Ӫψ῭Ὰ҆ҭץὐ ᾭᵸ 

TIM_EGR￼ UGӈ▐ 0ἆ ṪӐᶈᶶӈ₩Ẫ￼ҡίֺᵸ

▐ 0  

15.4.12. TIM1 自动重新加载寄存器 (TIM1_ARR) 

Address offset:0x2c 

Reset value:0x0000 FFFF 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

ARR[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 ARR[15:0] RW 0 

ט ￼Ӫ 

ARRץᵍ҃Ṅ Ԅḫ ￼ ט ḷḕᵸ￼Ӫ  

Ẹ ט ￼Ӫѭ Ὴι ᾭᵸјṪӐ  

15.4.13. TIM1 重复计数器寄存器(TIM1_RCR) 

Address offset:0x30 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res Res Res Res Res Res Res Res REP[7:0] 

- - - - - - - - RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ8 Reserved   Ӡּפι ѭ 0 

7:0 REP[7:0] RW 0 

ᵕῼ ᾭᵸ￼Ӫ 

Ầᵏ҃ ו ᵅι Ҏӈӹ Ἃזּ ⅝ ḷḕᵸ￼

῭Ὰ ꞌεᴏᵕῼớᶊҡ ḷ 
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Bit Name R/W Reset Value Function 

ḕᵸҽ ֹẸׁḷḕᵸζψḅӹ ғּו῭ᾺѧᾸιֱҺᵃ

Ὴẽᵠғּו῭ᾺѧᾸ￼ ꞌ  

⅛₭ᵇї ᾭᵸ REP_CNT ֹ 0ιҺғּו Ѧ῭Ὰ҆ҭ

Ẋћ ᾭᵸ REP_CNT Ὰҡ REPӪẦ Ḋ  ᾭ  ּי ҈

REP_CNT ᴱ ῶ ᶈ ᵕ ῼ ῭ Ὰ ҆ ҭ U_RC ᴧ ּו Ὴ ἑ  

REP Ӫ ι ᵼ ℅ Ḿ TIM1_RCRḷḕᵸ֒Ԅ￼ᾺӪᴱᶈ

ї₭ᵕῼ῭Ὰ҆ҭᴧּוῊἑ Ӑּז  

Ỵᵖ ᶈ PWM₩Ẫѧι (REP+1)ḾẔ χ 

κ ᶈ ⌐Ḿ ₩Ẫїι PWMᵕῼ￼ᾭ ψ 

κ ᶈѧỌḾ ₩Ẫїι PWMᴁᵕῼ￼ᾭ ψ 

15.4.14. TIM1 捕获/比较寄存器 1(TIM1_CCR1) 

Address offset:0x34 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

CCR1[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15χ0 CCR1[15:0] RW 0 

Ὢ /⅝ 1￼Ӫ 

CC1 ѭ ֧χ 

CCR1ץᵍ҃ ԄẸׁὪ /⅝ 1ḷḕᵸ￼Ӫε

Ӫζ  

ḅ‛ᶈ TIM1_CCMR1ḷḕᵸ(OC1PEӈ)ѧ῾ Ὅ

⸗ớιԎḊ ԄẸׁḷḕᵸѧ  

ᵋֱιᴱῶẸ῭Ὰ҆ҭᴧּוῊι℅ Ӫἑ ԄẸׁὪ

/⅝ 1ḷḕᵸѧ  

ẸׁὪ /⅝ ḷḕᵸץᵍ҃љ ᾭᵸ TIM1_CNT⅝ ￼

ӪιẊћᶈ OC1 ᴭі ֧ӡᴺ  

CC1 ѭ Ԅχ 

CCR1ץᵍּ҃יі ₭ ԄὪ 1҆ҭεIC1ζҽ ￼ ᾭ

ᵸӪ  

15.4.15. TIM1 捕捉/比较寄存器 2(TIM1_CCR2) 

Address offset:0x38 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

CCR2[15:0] 

RW 

 

Bit Name R/W Reset Value Function 
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31χ16 Reserved   Ӡּפι ѭ 0 

15:0 CCR2[15:0] RW 0 

Ὢ /⅝ 2￼Ӫ 

CC2 ѭ ֧χ 

CCR2ץᵍ҃ ԄẸׁὪ /⅝ 2ḷḕᵸ￼Ӫε

Ӫζ  

ḅ‛ᶈ TIM1_CCMR2ḷḕᵸ(OC2PEӈ)ѧ῾ Ὅ

⸗ớιԎḊ ԄẸׁḷḕᵸѧ  

ᵋֱιᴱῶẸ῭Ὰ҆ҭᴧּוῊι℅ Ӫἑ ԄẸׁὪ

/⅝ 2ḷḕᵸѧ  

ẸׁὪ /⅝ ḷḕᵸץᵍ҃љ ᾭᵸ TIM1_CNT⅝ ￼

ӪιẊћᶈ OC ᴭі ֧ӡᴺ  

CC2 ѭ Ԅχ 

CCR2ץᵍּ҃יі ₭ ԄὪ 2҆ҭεIC2ζҽ ￼ ᾭ

ᵸӪ  

15.4.16. TIM1 捕获/比较寄存器 3 (TIM1_CCR3) 

Address offset:0x3C 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

CCR3[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 CCR3[15:0] RW 0 

Ὢ /⅝ 3￼Ӫ 

CC3 ѭ ֧χ 

CCR3ץᵍ҃ ԄẸׁὪ /⅝ 3ḷḕᵸ￼Ӫε

Ӫζ  

ḅ‛ᶈ TIM1_CCMR3ḷḕᵸ(OC3PEӈ)ѧ῾ Ὅ

⸗ớιԎḊ ԄẸׁḷḕᵸѧ  

ᵋֱιᴱῶẸ῭Ὰ҆ҭᴧּוῊι℅ Ӫἑ ԄẸׁὪ

/⅝ 3ḷḕᵸѧ  

ẸׁὪ /⅝ ḷḕᵸץᵍ҃љ ᾭᵸ TIM1_CNT⅝ ￼

ӪιẊћᶈ OC ᴭі ֧ӡᴺ  

CC3 ѭ Ԅχ 

CCR3ץᵍּ҃יі ₭ ԄὪ 3҆ҭεIC3ζҽ ￼ ᾭ

ᵸӪ  

15.4.17. TIM1 捕捉/比较寄存器 4(TIM1_CCR4) 

Address offset:0x40 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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CCR4[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 CCR4[15:0] RW 0 

Ὢ /⅝ 4￼Ӫ 

CC4 ѭ ֧χ 

CCR4ץᵍ҃ ԄẸׁὪ /⅝ 4ḷḕᵸ￼Ӫε

Ӫζ  

ḅ‛ᶈ TIM1_CCMR4ḷḕᵸ(OC4PEӈ)ѧ῾ Ὅ

⸗ớιԎḊ ԄẸׁḷḕᵸѧ  

ᵋֱιᴱῶẸ῭Ὰ҆ҭᴧּוῊι℅ Ӫἑ ԄẸׁὪ

/⅝ 4ḷḕᵸѧ  

ẸׁὪ /⅝ ḷḕᵸץᵍ҃љ ᾭᵸ TIM1_CNT⅝ ￼

ӪιẊћᶈ OC ᴭі ֧ӡᴺ  

CC4 ѭ Ԅχ 

CCR4ץᵍּ҃יі ₭ ԄὪ 4҆ҭεIC4ζҽ ￼ ᾭ

ᵸӪ  

15.4.18. TIM1 刹车和死区寄存器(TIM1_BDTR) 

Address offset:0x44 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

MOE AOE BKP BKE OSSR OSSI LOCK[1:0] DTG[7:0] 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved RW 0 Ӡּפι ѭ 0 

15 MOE RW 0 

Ѯ ֧Ӕ  

ῆ Ԅῶᾦι ӈ ҭầℓ▐ 0 ⁞Ὧ AOEӈ￼

Ӫιᴵּי ҭ▐ 0ἆ ט 1 ḜҝḾ ѭ ֧ ῶ

ᾦ  

0χ ₿ OCᵙ OCN ֧ἆẶֺѭ ꜛỗψ 

1χḅ‛ ҃ Ẕ￼Ӕ ӈεTIM1_CCERḷḕᵸ￼

CcxE  CcxNEӈζιֱẦᵏ OCᵙ 

OCN ֧  

14 AOE RW 0 

ט ֧Ӕ  

0χ MOEᴱ ҭ 1ψ 

1χ MOE ҭ 1ἆᶈї Ѧ῭Ὰ҆ҭ ט 1εḅ

‛ Ԅῂᾦζ  

├χ ῆ LOCK ָ(TIM1_BDTRḷḕᵸѧ￼ LOCKӈ)

ѭ 1ιֱ ӈј Ӣᾡ  

13 BKP RW 0 

Ԅ‖ớ 

0χ ԄӉּכẈῶᾦψ 

1χ Ԅ Ẉῶᾦכּ  
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Bit Name R/W Reset Value Function 

├χ ῆ LOCK ָ(TIM1_BDTRḷḕᵸѧ￼ LOCKӈ)

ѭ 1ιֱ ӈј Ӣᾡ  

12 BKE RW 0 

ו Ӕ  

0χ ₿ ԄεBRKᴣ BRK_ACTHζψ 

1χẦᵏ ԄεBRKᴣ BRK_ACTHζ  

├χ ῆ LOCK ָ(TIM1_BDTRḷḕᵸѧ￼ LOCKӈ)

ѭ 1ιֱ ӈј Ӣᾡ   

11 OSSR RW 0 

₩Ẫїɒԋ ꜛỗɓ Ὅ 

ӈּ҈זẸ MOE=1ћ ѭҊ ֧Ὴ ≡ῶҊ ֧￼

ḧῊᵸѧјḕᶈ OSSRӈ  

ᴠ OC/OCNӔ ￼ ῎εὪ /⅝ Ӕ ḷḕᵸ

(TIM1_CCER)ζ  

0χẸḧῊᵸјṪӐῊι ₿ OC/OCN ֧εOC/OCNӔ

֧ӡᴺ=0ζψ 

1χẸḧῊᵸјṪӐῊι ῆ CcxE=1ἆ CcxNE=1ιẦᵏ

OC/OCN ֧Ẋ ֧ῂᾦּכẈ  

OC/OCNӔ ֧ӡᴺ=1  

├χ ῆ LOCK ָ(TIM1_BDTRḷḕᵸѧ￼ LOCKӈ)

ѭ 2ιֱ ӈј Ӣᾡ  

10 OSSI RW 0 

₩Ẫїɒԋ ꜛỗɓ Ὅ 

ӈּ҈זẸ MOE=0ћ ѭ ֧Ὴ  

ᴠ OC/OCNӔ ￼ ῎εὪ /⅝ Ӕ ḷḕᵸ

(TIM1_CCER)ζ  

0χẸḧῊᵸјṪӐῊι ₿ OC/OCN ֧εOC/OCNӔ

֧ӡᴺ=0ζψ 

1χ Ẹ ḧ Ὴᵸј Ṫ ӐῊ ι ῆ CcxE=1ἆ CcxNE=1ι 

OC/OCN  Ӿ ֧ Ԏ  ּכ Ẉ  

OC/OCNӔ ֧ӡᴺ=1  

├χ ῆ LOCK ָ(TIM1_BDTRḷḕᵸѧ￼ LOCKӈ)

ѭ 2ιֱ ӈј Ӣᾡ  

9:8 LOCK[1:0] RW 00 

ḧ  

ӈѭ ₿ ҭ ώӗ֒Ӡἴ  

00χ ḧԋ ιḷḕᵸῂ֒Ӡἴψ 

01χ ḧ ָ 1ιј ֒Ԅ TIM1_BDTRḷḕᵸ￼

DTG/BKE/BKP/AOEӈ  TIM1_CR2ḷḕᵸ￼

OISx/OISxNӈψ 

10χ ḧ ָ 2ιј ֒Ԅ ḧ ָ 1ѧ￼ᴿӈιѼј

֒Ԅ CC‖ớӈε ῆ ԋ CCxSӈ ѭ ֧ι 

TIM1_CCERḷḕᵸ￼ CCxP/CCNxPӈζҨᴣ

OSSR/OSSIӈψ 

11χ ḧ ָ 3ιј ֒Ԅ ḧ ָ 2ѧ￼ᴿӈιѼј

֒Ԅ CCίֺӈε ῆ ԋ CCxSӈ ѭ ֧ι 

TIM1_CCMRxḷḕᵸ￼ OCxM/OCxPEӈζψ 

├χᶈ ᶶӈᵅιᴱ ֒ ₭ LOCKӈι ῆ֒Ԅ

TIM1_BDTRḷḕᵸιֱԎԓḳ֛  

ᶶӈ  
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Bit Name R/W Reset Value Function 

7:0 DTG[7:0] RW 0000 0000 

ᵸוᴧּת™  

ҎӈḧѲ҃ᾀԄҊ ֧ѳ Ὑת™￼ Ὴ Ӭ DT

ԎὙ Ὴ χ 

DTG[7:5]=0xx => DT=DTG[7:0] Ö Tdtgι Tdtg = TDTSψ 

DTG[7:5]=10x => DT=(64+DTG[5:0]) Ö Tdtgι Tdtg = 2 Ö 

TDTSψ 

DTG[7:5]=110 => DT=(32+DTG[4:0]) Ö Tdtgι Tdtg = 8 Ö 

TDTSψ 

DTG[7:5]=111 => DT=(32+DTG[4:0]) Ö Tdtgι Tdtg = 16 

Ö TDTSψ 

ӕχ TDTS = 125ns(8MHZ)ιᴵ Ὴת™￼ ѭχ 

0ֹ 15875nsι ℓ Ὴ ѭ 125nsψ 

16usֹ 31750nsι ℓ Ὴ ѭ 250nsψ 

32usֹ 63usι ℓ Ὴ ѭ 1usψ 

64usֹ 126usι ℓ Ὴ ѭ 2usψ 

├χ ῆ LOCK ָ(TIM1_BDTRḷḕᵸѧ￼ LOCKӈ)

ѭ 1  2ἆ 3ιֱ Ҏӈј Ӣ 

ᾡ  

15.4.19. TIM1 寄存器映像 
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16.  通用定时器  (T IM14)  

16.1. TIM14 简介 

ḧῊᵸזּ TIM14ּיᴵ ֫ ᵸ ￼ט 16ӈ ט ᾭᵸ‗ἄ  

Ḝ ᶺ҈זּ ᶋᵀιץὐ╜ Ԅӡᴺ￼ ֗ ẙ( ԄὪ )ἆ ғּו ֧└ẻ( ֧⅝ ᵙ PWM)  

ӔּזḧῊᵸ ֫ ᵸᵙ RCCῊ ίֺᵸ ֫ ᵸι ֗ ẙᵙ└ẻᵕῼᴵҨᶈ֡Ѧỉ ֹ֡Ѧ←

ᾯ   

16.2. TIM14 主要特性 

Â 16ӈ ט ᵇі ᾭᵸ 

Â 16ӈᴵ (ᴵҨḫῊӢᾡ) ֫ ᵸι ᾭᵸῊ ꞌ￼֫ ᾭѭ 1Ќ65536ѳ ￼үỴᾭӪ 

Â 1Ѧ꜠ ιӐѭχ 

ü ԄὪ  

ü ֧⅝  

ü PWMּוἄε Ḿ ₩Ẫζ 

Â ḅї҆ҭᴧּוῊғּוѧᾸ 

ü ῭Ὰχ ᾭᵸᵇі○֧ι ᾭᵸִḊק( ҭ) 

ü ԄὪ  

ü ֧⅝  

Trigger
Controller

Internal clock(CK_INT)

auto-reload register

PSC prescaler +/-   CNT counter

prescaler
capture/comp
are 1 register

Input filter & 
edge selector

Output 
control

U

UI
U

TI1FP1 IC1TI1 IC1PS

C1I C1I

OC1REF

TIMx_CH1

TIMx_CH1

U
CK_PSC CK_CNT

Stop̆ clear

OC1

Enable 
counter

Note̔

REG
Preload registerstransferred to active
Registers on U event according to 
control bit

Event

Interrupt 
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ᶃ 16-1 TIM14‟‗⁭ᶃ 

16.3. TIM14 功能描述 

16.3.1. 时基单元 

Ѧᴵ ḧῊᵸ￼Ѯ ֫ῗ ѦṾῶ ט ￼ 16ӈᵇі ᾭᵸι ᾭᵸ￼Ὴ Ѧ ֫ ᵸ

ệֹ  

ҭᴵҨ ֒ ᾭᵸ ט ḷḕᵸᵙ ֫ ḷḕᵸιᴏӔ ᾭᵸ ῊѼᴵҨᾛӐ  

ῊᶢᴅӺץὐχ 

Â ᾭᵸḷḕᵸεTIM14_CNTζ 

Â ֫ ḷḕᵸεTIM14_PSCζ 

Â ט ḷḕᵸεTIM14_ARRζ 

ט ḷḕᵸῗ Ӿ ￼ι֒ἆ ט ḷḕᵸṄ ḷḕᵸ ⁞Ὧᶈ TIM14_CR1

ḷḕᵸѧ￼ ט Ӕ ӈεARPEζ￼ ι ḷḕᵸ￼ԓḳ ἆᶈ⅛₭￼῭Ὰ҆ҭ UEVῊҽ

ֹẽḒḷḕᵸ Ẹ ᾭᵸ ֹі○֧ẊẸ TIM14_CR1ḷḕᵸѧ￼ UDISӈ ҈ 0Ὴιғּו῭Ὰ҆ҭ ῭Ὰ҆

ҭѼᴵҨּי ҭғּו  

ᾭᵸּי ֫ ᵸ￼Ὴ ֧ CK_CNT ιҝẸט ҃ ᾭᵸ TIM14_CR1ḷḕᵸѧ￼ ᾭᵸӔ ӈ

εCENζῊιCK_CNTἑῶᾦ  

├Ỵιᶈ ҃ TIM14_CRḷḕᵸ￼ CENӈ￼ ѦῊ ᵕῼᵅι ᾭᵸẦḊ ᾭ  

预分频器描述χ 

֫ ᵸᴵҨṄ ᾭᵸ￼Ὴ Ὗ 1ֹ 65536ѳ ￼үỴӪ֫ Ḝῗᶢ҈ Ѧεᶈ TIM14_PSCḷḕᵸѧ

￼ζ16ӈḷḕᵸίֺ￼ 16ӈ ᾭᵸ ᵼѭ ѦίֺḷḕᵸṾῶ ֗ᵸιḜ ᶼᶈ Ὴ ᾡᴪ Ὰ￼ ֫

ᵸ￼ᴠᾭᶈї ₭῭Ὰ҆ҭֹ‎Ὴ זּ  

їᶃ ֧҃ᶈ ᾭᵸ Ὴι῭ᾡ ֫ ᵸᴠᾭ￼ӕḒ  

CK_PSC

Counter register

Update event(UEV)

CEN

F7 F8 F9 FB FC 00 01 02 03FA

Timer clock = CK_CNT

Prescaler control register 0 1

Write a new value in TIM1_PSC

0 1

0 1 0 0 11 0 1

Prescaler buffer

Prescaler counter

 

ᶃ 16-2 Ẹ ֫ ᵸ￼ᴠᾭҡ 1 ᴪֹ 2 Ὴι ᾭᵸ￼Ὴẑᶃ 
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CK_PSC

Counter register

Update event(UEV)

CEN

F7 F8 F9 FB FC 00 01FA

Timer clock = CK_CNT

Prescaler control register 0 3

Write a new value in TIM1_PSC

0 3

0 1 2 0 13 2 3

Prescaler buffer

Prescaler counter

 

ᶃ 16-3 Ẹ ֫ ᵸ￼ᴠᾭҡ 1 ᴪֹ 4 Ὴι ᾭᵸ￼Ὴẑᶃ 

向上计数模式 

ᾭᵸҡ 0 ᾭֹ ט ӪεTIM14_ARRḷḕ￼Ӫζιⱡᵅᴡҡ 0 ᾺẦḊ ᾭιẊғּו Ѧ ᾭᵸ○

֧҆ҭ  

⅛Ѧ ᾭ○֧Ὴιғּו῭Ὰ҆ҭ ᶈ TIM14_EGRḷḕᵸѧ( ҭΆẪ) UGӈѼᵃ‾ᴵҨғּו Ѧ

῭Ὰ҆ҭ  

TIM14_CR1ḷḕᵸѧ￼ UDISӈιᴵҨ ₿῭Ὰ҆ҭψ ‾ѼᴵҨ ԁᶈᵇ ḷḕᵸѧ֒ԄᾺӪ

Ὴ῭ᾺẽḒḷḕᵸ ᶈ UDISӈ ▐ ѳׁιṄјғּו῭Ὰ҆ҭ ⱡḅ℅ιӇῗ ᾭᵸӘῇҡ 0ẦḊιᵃῊ

֫ ᵸ￼ ᾭѼ ▐ 0(Ӈ ֫ ᵸ￼ᾭӪјᴪ) ℅ᶹιḅ‛ ҃ TIM14_CR1ḷḕᵸѧ￼ URSӈ( Ὅ῭Ὰ

∂)ι UGӈṄғּו Ѧ῭Ὰ҆ҭ UEVιӇ ҭј UIF‰Ố(ᴏјғּוѧᾸ) ῗѭ҃ ԁᶈὪ ₩

Ẫї▐ ᾭᵸῊιᵃῊғּו῭ᾺᵙὪ ѧᾸ   

Ẹᴧּו Ѧ῭Ὰ҆ҭῊιἍῶ￼ḷḕᵸ ῭Ὰι ҭᵃῊ(ӘὯ URSӈ) ῭Ὰ‰Ốӈ(TIM14_SRḷḕ

ᵸѧ￼ UIFӈ)  

Â ט ẽḒḷḕᵸ Ὰ Ԅ ḷḕᵸ￼Ӫ(TIM14_ARR)   

Â ֫ ᵸ￼ ת֗ Ԅ ḷḕᵸ￼Ӫ(TIM14_PSCḷḕᵸ￼ԓḳ)  

ї ￼ӕ Ῐ ҃֡Ѧᶈјᵃ ꞌї￼ ᾭᵸ ѭιẸ TIMx_ARR=0X36. 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

31 32 33 35 36 0034

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

01 02 04 05 0603 07

 

ᶃ 16-4 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 1 
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Counter register 0000 0001 0002 0003

Timer clock = CK_CNT

CK_PSC

CNT_EN

0035 00360034

Counter overflow

Update interrupt flag(UIF)

Update event(UEV)

 

ᶃ 16-5 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 2 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

0035 0036 00010000

 

ᶃ 16-6 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ 4 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

1F 20 00

 

ᶃ 16-7 ᾭᵸῊẑᶃιԓ Ὴ ֫ ᵼḒѭ N 



PY32F002B Ύ  

211/308 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

31 32 33 35 36 0034

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

01 02 04 05 0603 07

Auto-reload preload register FF 36

Write a new value in TIMx_ARR
 

ᶃ 16-8 ᾭᵸῊẑᶃιẸ ARPE=0 Ὴ￼῭Ὰ҆ҭ(TIMx_ARR ≡ῶ Ԅ) 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

F0 F1 F2 F4 F5 00F3

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

01 02 04 05 0603 07

Auto-reload preload register F5 36

Write a new value in TIMx_ARR

Auto-reload shadow register F5 36

 

ᶃ 16-9 ᾭᵸῊẑᶃιẸ ARPE=1 Ὴ￼῭Ὰ҆ҭ( Ԅ  TIMx_ARR) 

16.3.2. 时钟源 

ᾭᵸ￼Ὴ ԓיּ Ὴ εCK_INTζώӗ TIMx_CR1ḷḕᵸ￼ CENӈᵙ TIM14_EGRḷḕᵸ￼ UGӈ

ῗḫ ￼ίֺӈε ҃ UGӈ ▐ט ᶹζιᴱ ҭᾡᴪҤҪ ῆ CENӈѭ 1ιԓ Ὴ ᴏᵇ֫

ᵸώӗῊ  
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CK_PSC

Counter register

CNT_INIT

CEN=CNT_EN

31 32 33 35 36 0034

Counter clock = CK_CNT = CK_PSC

UG

01 02 04 05 0603 07

 

ᶃ 16-10 ₩Ẫї￼ίֺּכ ιԓ Ὴ ֫ ᵼḒѭ 1 

16.3.3. 捕获/比较通道 

⅛ ѦὪ /⅝ ῗᶀ ѦὪ /⅝ ḷḕᵸ(ץᵍẽḒḷḕᵸ)ιץὐὪ ￼ Ԅ ֫(ᾭḔ◒└

ᶺ ᶶּזᵙ ֫ ᵸ)ιᵙ ֧ ֫(⅝ ᵸᵙ ֧ίֺ)  

Fil ter 
downcounte

r

Edge
Detector

Divider
/1/2/4/8

CC1P/CC1NP

01
TI1F

ICF[3:0]

TIM14_CCMR1

fDTS

CC1S[1:0] ICPS[1:0]

IC1PS

TIM14_CCMR1

TI1F_Rising

TI1F_Falling

TIM14_CCER

TI1FP1

IC1

CC1E

TIM14_CCER

TI1
TIM14_CH1

Capture/compare preload 
register

Capture/compare shadow 
register

CNT counter

0

1

Comparator

Output
Mode

Controller

CNT>CCR1

CNT=CCR1
OC1_REF

OC1M

0

1

CC1P

TIM14_CCER

TIM14_CCMR

Output
Mode

Controller

CC1E

OC1

TIM14_CH1

APB interface

APB bus

capture_transfer

capture
&

+

Read CCR1H

Read CCR1L

&

+

CC1S[1]

CC1S[0] Input mode

&IC1PS

CC1E

TIM14_EGR
CC1G

read_in_progressS

R

S

R

write CCR1H

write CCR1L

CC1S[1]

CC1S[0]

TIM14_CCMR1

&

compare_transfer

+
output mode

+
OC1PE

OC1PE
UEV

(from time base)

Output stage

Intput stage

Intput stage

 

ᶃ 16-11 TIM14 Ὢ /⅝ ᶃ 

Ԅ ֫Ḿ Ẕ￼ Tix Ԅӡᴺ ‾ιẊғּו Ѧ◒└ᵅ￼ӡᴺ TixF ⱡᵅι ѦṾ‖ớ Ὅ￼ ₅╜

ᵸғּו Ѧӡᴺ(TixFPx)ιḜᴵҨӐѭҡ₩Ẫίֺᵸ￼ Ԅ ᴧἆ ӐѭὪ ίֺ ӡᴺ ֫ ԄὪ

ḷḕᵸ(IcxPS)  

֧ ֫ғּו Ѧѧ └ẻε ῶᾦζӐѭᶢ֝ι ￼  ֘ḧῳ ֧ӡᴺ￼‖ớ  

Ὢ /⅝ ₩ᶒּי Ѧ ḷḕᵸᵙ ѦẽḒḷḕᵸ ἄ ֒ ҝᾛӐ ḷḕᵸ  

ᶈὪ ₩ẪїιὪ ᴧּוᶈẽḒḷḕᵸіιⱡᵅԜᶶֺֹ ḷḕᵸѧ  

ᶈ⅝ ₩Ẫїι ḷḕᵸ￼ԓḳ ᶶֺֹẽḒḷḕᵸѧιⱡᵅẽḒḷḕᵸ￼ԓḳᵙ ᾭᵸ ⅝  
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16.3.4. 输入捕获模式 

ᶈ ԄὪ ₩ẪїιẸ₅╜ֹ Icxӡᴺ Ẕ￼ ⌐ᵅι ᾭᵸ￼ẸׁӪ ḕֹὪ /⅝ ḷḕᵸ

εTIM14_CCRxζѧ ẸὪ ҆ҭᴧּוῊι Ẕ￼ CcxIF‰ỐεTIM14_SRḷḕᵸζ 1 ḅ‛Ὢ ҆ҭᴧ

ῊιCcxIF‰ỐṰוּ ѭ ι ѱ ᶶὪ ‰Ố CcxOFεTIMx_SRḷḕᵸζ 1 ֒ CcxIFᴵ▐ CcxIFι

ἆ ᴨḕӴѧ￼Ὢ ᾭὯѼᴵ▐ CcxIF ֒ CcxOF=0ᴵ▐ CcxOF  

ҨїӕḒ ῎ḅӍᶈ TI1 Ԅ￼і״⌐ῊὪ ᾭᵸ￼Ӫֹ TIM14_CCR1ḷḕᵸѧιℓ ḅїχ 

Â Ὅῶᾦ ֧ χTIM14_CCR1ọ ὶֹTl1 ԄιἍҨ֒ԄTIM14_CCMR1ḷḕᵸѧ￼CC1S=01ι

ᴱ CC1Sјѭ 00Ὴι ѭ ԄιẊћ TIM14_CCR1ḷḕᵸᴪѭᴱ  

Â ⁞Ὧ Ԅӡᴺ￼⸗♇ι Ԅ◒└ᵸѭἍ ￼Ḵẙεᴏ Ԅѭ Tix Ὴι Ԅ◒└ᵸίֺӈῗ

TIM14_CCMRxḷḕᵸѧ￼ IcxFӈζ Ӭ Ԅӡᴺᶈῳᶺ 5Ѧԓ Ὴ ᵕῼ￼Ὴ ԓἯטιἅҪọ

◒└ᵸ￼Ḵẙ ҈ 5ѦῊ ᵕῼ ᵼ℅ιἅҪᴵ(Ҩ fDTS ꞌ) ‾ 8₭ιṰ ᶈ TI1і

₭ ῗ￼ ⌐ᴪקιⱡᵅԜ TIM14_CCMR1ḷḕᵸѧ֒Ԅ IC1F=0011. 

Â Ὅ TI1 ￼ῶᾦ Ὥ ⌐ιᶈ TIMx_CCERḷḕᵸѧ֒Ԅ CC1P=0εі״⌐ζεᵙ CC1NP=0ζ 

Â Ԅ ֫ ᵸ ᶈ ѦӕḒѧιἅҪṸῺὪ ᴧּוᶈ⅛ Ѧῶᾦ￼ּכẈ ὭῊ־ιᵼ℅ ֫ ᵸ

₿ε֒ TIMx_CCMR1ḷḕᵸ￼ IC1PS=00ζ  

Â TIMx_CCERḷḕᵸ￼ CC1E=1ιӹ Ὢ ᾭᵸ￼ӪֹὪ ḷḕᵸѧ  

ḅ‛ ι TIMx_DIERḷḕᵸѧ￼ CC1Eӈӹ ԋѧᾸ ∂ 

Ẹᴧּו Ѧ ԄὪ Ὴχ 

Â ғּוῶᾦ￼ּכẈ ὭῊι ᾭᵸ￼Ӫ ҽ ֹ TIM14_CCR1ḷḕᵸ  

Â CC1IF ‰Ố εѧᾸ‰Ốζ Ẹᴧּו Ṉ 2 Ѧ Ὢ Ὴι CC1IF ῾` ▐ ιCC1OF Ѽ

1. 

Â ḅ ҃ CC1EӈιֱҺғּו ѦѧᾸ ∂  

ѭ҃ᶴתѧᾸ○֧ιấ ᶈ ֧ѧᾸ○֧‰Ốѳׁι ᴨᾭὯ ῗѭ҃ ԁѢ᷂ᶈ ֧ѧᾸ○֧‰Ốѳ

ᵅᵙ ᴨᾭὯѳׁᴵ ғּו￼ѧᾸ○֧ӡỤ  

├χ ԄὪ ѧᾸ ∂ ҭ ᶈ TIMx_EGRѧ Ẕ￼ CCxGӈ‎ғּו  

16.3.5. 强置输出模式 

ᶈ ₩ẪїεTIM14_CCMRxḷḕᵸѧ CCxS bits = 00ζїι ֧⅝ ӡᴺεOCxREFᵙ Ẕ￼ OCxζ

ᶼ ὶּי ҭ ѭῶᾦἆῂᾦꜛỗι јӘ ҈ ֧⅝ ḷḕᵸᵙ ᾭᵸ ￼⅝ ‛  

֒ TIM14_CCMRxḷḕᵸѧ Ẕ￼ OCxM=101ιᴏᴵẶֺ ֧⅝ ӡᴺεOCxREF/OCxζѭῶᾦꜛỗ

‾ OCxREF Ặ ѭ ẈεOCxREFḊכּ ѭ ẈῶᾦζιᵃῊכּ OCxệֹ CCxP‖ớӈ ᴦ￼Ӫ  

ӕḅχCCxP=0(OCx Ẉῶᾦ)ιֱכּ OCx Ặ ѭ Ẉכּ   

TIM14_CCMRxḷḕᵸѧ￼ OCxM=100ιᴵẶ OCxREFӡᴺѭӉ   

₩Ẫїιᶈ TIM14_CCRxẽḒḷḕᵸᵙ ᾭᵸѳ ￼⅝ Ҡⱡᶈ ι Ẕ￼‰ỐѼҺ Ӣᾡ ṄҺ

ᶈї ￼ ֧⅝ ₩Ẫ ѧҟ  

16.3.6. 输出比较模式 

℅ ו ῗּז‎ίֺ Ѧ ֧└ẻιἆ Ὕ ⅎ ḧ￼Ὴ Ṱ ֹῊ  

Ẹ ᾭᵸљὪ /⅝ ḷḕᵸ￼ԓḳ ᵃῊι ֧⅝ ṪӐӮḅїᾛӐχ 
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Â Ṅ ֧⅝ ₩Ẫ(TIM14_CCMRxḷḕᵸѧ￼ OCxMӈ)ᵙ ֧‖ớ(TIMx_CCERḷḕᵸѧ￼ CCxPӈ)

ḧѲ￼Ӫ ֹ֧ḾẔ￼Ậ і ᶈ⅝ ש Ὴι ֧Ậ ᴵҨӠὙḜ￼ּכẈ(OCxM=000) ἄ

ῶᾦּכẈ(OCxM=001) ἄῂᾦּכẈ(OCxM=010)ἆ (OCxM=011)   

Â ѧᾸꜛỗḷḕᵸѧ￼‰Ốӈ(TIMx_SRḷḕᵸѧ￼ CcxIFӈ)   

Â ҃ Ẕ￼ѧᾸṜ (TIM14_DIERḷḕᵸѧ￼ CcxIEӈ)ιֱғּו ѦѧᾸ  

TIM14_CCMRxѧ￼ OCxPEӈ Ὅ TIM14_CCRxḷḕᵸῗᵋ Ӕּז ḷḕᵸ   

ᶈ ֧⅝ ₩Ẫїι῭Ὰ҆ҭ UEVḾ OCxREFᵙ OCx ֧≡ῶẽᵠ ᵃℓ￼ ẙᴵҨ ֹ ᾭᵸ￼ Ѧ

ᾭᵕῼ ֧⅝ ₩Ẫ(ᶈᴅ ֗₩Ẫї)Ѽ ‎זּ ֧ Ѧᴅ ֗ ε℅ ῂỴѲι≡ῶ OPMζ 

TIM1_CNT B200 B201003A 003B0039

TIM1_CCR1 003A B201

OC1REF=OC1

Match detected on CCR1 
interrupt generated if enabled

Write B201h in the CC1R register

 

ᶃ 16-12 ֧⅝ ₩Ẫι  OC1 

16.3.7. 脉冲宽度调节（PWM）模式 

֗Ḵẙ ₩ẪᴵҨғּו Ѧּי TIMx_ARRḷḕᵸ ḧ ꞌ יּ TIMx_CCRxḷḕᵸ ḧᴉ ⅝￼ӡ

ᴺ  

ᶈ TIM14_CCMRxḷḕᵸѧ￼ OCxMӈ֒Ԅɒ110ɓεPWM₩Ẫ 1ζἆɒ111ɓεPWM₩Ẫ 2ζι ᶼ

꜠ ᶊ ⅛Ѧ OCx ֧ ғּו PWM ọ TIM14_CCMRxḷḕᵸ OCxPEӈҨӔ Ẕ￼

ḷḕᵸιῳᵅ TIM14_CR1ḷḕᵸѧ￼ ARPEӈεᶈᵇі ᾭἆѧỌḾ ₩ẪѧζӔ ט

￼ ḷḕᵸ  

ҝẸᴧּו Ѧ῭Ὰ҆ҭ￼Ὴӧι ḷḕᵸἑ ҽ ֹẽḒḷḕᵸιᵼ℅ᶈ ᾭᵸẦḊ ᾭѳׁιọ

TIM14_EGRḷḕᵸѧ￼ UGӈ‎ִḊקἍῶ￼ḷḕᵸ  

OCx￼‖ớᴵҨ ҭᶈ TIM14_CCERḷḕᵸѧ￼ CCxPӈ ιḜᴵҨ ѭ Ẉῶᾦἆכּ Ӊּכ

Ẉῶᾦ TIM14_CCERḷḕᵸѧ￼ CcxEӈίֺ OCx ֧Ӕ  

ᶈ PWM₩Ẫε₩Ẫ 1ἆ ₩Ẫ 2ζιTIM14_CNTᵙ TIM14_CCRxḊ ᶈ ⅝ ιҨ ḧῗᵋ ᵀ

TIM14_CNT  ˅TIM14_CCRx  

ḧῊᵸҝẸ ᾭᵸῗᵇі ᾭῊἑ ᶼғּו ⌐Ḿ ₩Ẫ￼ PWM  

PWM 边沿对齐模式 

ї ῗ Ѧ PWM₩Ẫ 1￼ӕḒ Ẹ TIM14_CNT<TIMx_CCRxῊιPWMᴠ ӡᴺ OCxREFѭ ιᵋֱ

ѭӉ ḅ‛ TIM14_CCRxѧ￼⅝ Ӫᶽ҈ ט Ӫ(TIM14_ARR)ιֱ OCxREFӠὙѭ’1’ ḅ‛⅝ Ӫѭ

0ιֱ OCxREFӠὙѭ’0’  

їᶃѭ TIMx_ARR=8Ὴ ⌐Ḿ ￼ PWM└ẻḫӕ  
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Counter register 1 2 4 5 63 7 8 10

CCxIF

OCXREF

CCRx=4

CCxIF

OCXREF

CCRx=8

CCxIF

OCXREF

CCRx>8

CCxIF

OCXREF

CCRx=0

1

0

 

ᶃ 16-13 ⌐Ḿ ￼ PWM └ẻ(ARR=8) 

16.3.8. 单脉冲模式 

ᴅ ֗₩Ẫ(OPM)ῗׁ ҷᶺ₩Ẫ￼ Ѧ⸗ӕ ₩Ẫӹ ᾭᵸᵠẔ Ѧ☼כιẊᶈ Ѧ ẑᴵί￼

ảῊѳᵅғּו Ѧ Ḵᴵ ẑίֺ￼ ֗  

ᴵҨ ҡ₩Ẫίֺᵸᵏט ᾭᵸιᶈ ֧⅝ ₩Ẫἆ PWM₩Ẫїғּו└ẻ TIMx_CR1ḷḕᵸ

ѧ￼ OPMӈṄ Ὅᴅ ֗₩Ẫι ‾ᴵҨ ᾭᵸ їוᶊᶈғּט Ѧ῭Ὰ҆ҭ UEVῊӯ₿  

ҝẸ⅝ Ӫљ ᾭᵸ￼ִḊӪјᵃῊιἑ ғּו Ѧ ֗ ᵏטѳׁ(ẸḧῊᵸ⃰ᶈ ể ᴧ)ιọ ḅї

χ 

Π ᵇі ᾭΆẪχ ᾭᵸ CNT < CCRx  ˅ARR (⸗ָᶊ, 0 < CCRx)ι 

їᶃѭᴅ ֗₩Ẫ└ẻḫӕ  

TI2

OC1

OC1REF

tPULSEtDELAY

C
o

u
n

te
r

0

TIM1_ARR

TIM1_CCR1

t

 

ᶃ 16-14 ᴅ ֗₩Ẫ└ẻ 
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ӕḅιӑ ᶈҡ TI2 Ԅ і₅╜ֹ Ѧі״⌐ẦḊιả tDELAYѳᵅιᶈ OC1іғּו Ѧ ẙѭ

tPULSE￼⃰ ֗  

Ӭḧ TI2FP2Ӑѭ ᴧ:  

Π TIMx_CCMR1ḷḕᵸѧ￼ CC2S=01ιἫ TI2FP2ῑṃֹ TI2  

Π TIMx_CCERḷḕᵸѧ￼ CC2P=0ιӔ TI2FP2 ᶼ₅╜і״⌐  

Π TIMx_SMCRḷḕᵸѧ￼ TS=110ι TI2FP2Ӑѭҡ₩Ẫίֺᵸ￼ ᴧ(TRGI)  

Π TIMx_SMCRḷḕᵸѧ￼ SMS=110( ᴧ₩Ẫ)ι TI2FP2 ט‎ᵏזּ ᾭᵸ   

OPM￼└ẻּ֒יԄ⅝ ḷḕᵸ￼ᾭӪ֘ḧ( Ὴ ꞌᵙ ᾭᵸ ֫ ᵸ) 

Π tDELAYּי TIMx_CCR1ḷḕᵸѧ￼ӪḧѲ  

Π tPULSEּי ט Ӫᵙ⅝ Ӫѳ ￼ṮӪḧѲ(TIMx_ARR - TIMx_CCR1)  

Π ӬḧẸᴧּו⅝ ש Ὴ ғּוҡ 0ֹ 1￼└ẻιẸ ᾭᵸ ֹ ӪῊ ғּו Ѧҡ 1ֹ 0￼└ẻψ

Ӿ TIMx_CCMR1ḷḕᵸ￼ OC1M=111ι Ԅ PWM₩Ẫ 2ψ⁞Ὧ ῶ ὍᶊӔ ḷḕᵸχ

TIMx_CCMR1ѧ￼ OC1PE=1ᵙ TIMx_CR1ḷḕᵸѧ￼ ARPEψⱡᵅᶈ TIMx_CCR1ḷḕᵸѧᶪ֒⅝ Ӫιᶈ

TIMx_ARRḷḕᵸѧᶪ֒ ט Ӫι UGӈ‎ғּו Ѧ῭Ὰ҆ҭιⱡᵅ ểᶈ TI2і￼ Ѧᶹ ᴧ҆

ҭ  ӕѧι CC1P=0  

ᶈ ѦӕḒѧι TIMx_CR1ḷḕᵸѧ￼ DIRᵙ CMSӈẔ Ӊ  

ᵼѭᴱ Ѧ ֗ιἍҨọ TIMx_CR1ḷḕᵸѧ￼ OPM=1ιᶈї Ѧ῭Ὰ҆ҭ(Ẹ ᾭᵸҡ ט

Ӫ ֹ 0)Ὴӯ₿ ᾭ Ẹ OPM=0Ὴι ᶶ₩Ẫ ѧ  

16.3.9. 定时器同步 

Ἅῶ TIMxḧῊᵸᶈԓ ιּ҈זḧῊᵸᵃℓἆ ὶ Ẹ ѦḧῊᵸᶴ҈Ѯ₩ẪῊιḜᴵҨḾᴰ Ѧᶴ҈

ҡ₩Ẫ￼ḧῊᵸ￼ ᾭᵸ ᶶӈ ᵏט ӯ₿ἆώӗῊ ᾛӐ  

16.3.10. 调试模式 

Ẹ Ɑ Ԅ ₩ẪεM0+ӯ₿ζι⁞Ὧ DBG₩ᶒѧ DBG_TIMx_STOP￼ ιTIMx ᾭᵸἆ ⃰

ẂᾛӐιἆ ӯ₿  

16.4. TIM14 寄存器 

16.4.1. TIM14 控制寄存器 1 (TIM14_CR1) 

Address offset:0x00 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res Res Res Res Res Res CKD[1:0] ARPE Res Res OPM URS UDIS CEN 

- - - - - - RW RW - - RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ10 Reserved - 0 Ӡּפι ѭ 0 

9:8 CKD[1:0] RW 00 
Ὴ ֫ ᵼḒι 2ӈḧѲᶈḧῊᵸῊ (CK_INT) ꞌι

Ἅּז￼ ‾Ὴ ѳ ￼֫ ⅝ӕ 
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Bit Name R/W Reset Value Function 

00χ tDTS = tCK_INT 

01χ tDTS = 2 x tCK_INT 

10χ tDTS = 4 x tCK_INT 

11χӠּפιј Ӕּז Ѧ  

7 ARPE RW 0 

ט ӹ ӈ 

0χ TIM14_ARRḷḕᵸ≡ῶ ֗ 

1χ TIM14_ARRḷḕᵸ Ԅ ֗ᵸ 

6:4 Reserved - 0 Ӡּפι ѭ 0 

3 OPM RW 0 

ᴅ ֗₩Ẫ (One pulse mode) 

0χᶈᴧּו῭Ὰ҆ҭῊι ᾭᵸјӯ₿ψ 

1χᶈᴧּוї ₭῭Ὰ҆ҭ(▐ CENӈ)Ὴι ᾭᵸӯ₿  

2 URS RW 0 

῭Ὰ ∂◊ 

ҭ ӈ Ὅ UEV҆ҭ￼◊ 

0χḅ‛ӹ ғּו῭ᾺѧᾸ ∂ιֱї ү ҆ҭғּו Ѧ

῭ᾺѧᾸ ∂χ 

ʛ ᾭᵸ○֧/ї○ 

ʛ UGӈ 

1χḅ‛ӹ ғּו῭ᾺѧᾸ ∂ιֱᴱῶ ᾭᵸ○֧/ї○ғ

וּ Ѧ῭ᾺѧᾸ ∂ 

1 UDIS RW 0 

₿῭Ὰ 

ҭ ӈӹ / ₿ UEV҆ҭ￼ғּו 

0χӹ UEV ῭Ὰ(UEV)҆ҭּיї ү ҆ҭғּוχ 

ʛ ᾭᵸ○֧/ї○ 

ʛ UGӈ 

ḕ￼ḷḕᵸ ԄḜҪ￼ Ӫ  

1χ ₿ UEV јғּו῭Ὰ҆ҭιẽḒḷḕᵸ

(ARR,PSC,CCRx)ӠὙḜҪ￼Ӫ  

ḅ‛ ҃ UGӈἆҡ₩Ẫίֺᵸᴧ֧҃ Ѧ ҭᶶӈι

ֱ ᾭᵸᵙ ֫ ᵸ  

ᾺִḊק  

0 CEN RW 0 

ӹ ᾭᵸ 

νχ ₿ ᾭᵸ 

ξχẦᵏ ᾭᵸ 

├χᶈ ҭ ҃ CENӈᵅιᶹ Ὴ ί₩Ẫᵙ

ᵸ₩Ẫἑ ṪӐ ᴧ₩ẪᴵҨ ᶊט ҭ CEN

ӈ  

16.4.2. TIM14 中断使能寄存器 (TIM14_DIER) 

Address offset:0x0C 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res CC1IE UIE 

- RW RW 
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Bit Name R/W Reset Value Function 

31χ2 Reserved   Ӡּפι ѭ 0 

1 CC1IE RW 0 

CC1IEχӹ Ὢ /⅝ 1ѧᾸ 

0χ ₿Ὢ /⅝ 1ѧᾸ 

1χӹ Ὢ /⅝ 1ѧᾸ 

0 UIE RW 0 

UIEχӹ ῭ᾺѧᾸ 

0χ ₿῭ᾺѧᾸ 

1χӹ ῭ᾺѧᾸ 

16.4.3. TIM14 状态寄存器(TIM14_SR) 

Address offset:0x010 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res IC1IF Res Res Res IC1IR 

- - - - - - - - - - - Rc_w0 - - - Rc_w0 

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

Res CC1OF Res CC1IF UIF 

- Rc_w0 - Rc_w0 Rc_w0 

 

Bit Name R/W 
Reset 
Value 

Function 

31χ21 Reserved - 0 Ӡּפι ѭ 0 

20 IC1IF Rc_w0 0 

ї ⌐Ὢ 1‰Ố 

ҝẸ Ẕ￼ ѭ ԄὪ Ὴћּיї ⌐ ᴧὪ

҆ҭι ‰ ᴵּי ҭ 1 Ḝּי ҭ▐Ɏ0ɏἆ

TIMx_CCR1▐Ɏ0ɏ  

0χῂ ᶶὪ ғּוψ 

1χᴧּוї ⌐Ὢ ҆ҭ  

19:17 Reserved - 0 Ӡּפι ѭ 0 

16 IC1IR Rc_w0 0 

і״⌐Ὢ 1‰Ố 

ҝẸ Ẕ￼ ѭ ԄὪ Ὴћּיі״⌐ ᴧὪ

҆ҭι ‰ ᴵּי ҭ 1 Ḝּי ҭ▐Ɏ0ɏἆ

TIMx_CCR1▐Ɏ0ɏ  

0χῂ ᶶὪ ғּוψ 

1χᴧּוі״⌐Ὢ ҆ҭ  

9 CC1OF Rc_w0 0 

Ὢ /⅝ 1 Ὢ ‰  

ҝẸ Ẕ￼ ѭ ԄὪ Ὴι ‰ ᴵּי ҭ

1 ֒ 0ᴵ▐ ӈ  

0χῂ Ὢ ғּוψ 

1χCC1IF 1Ὴι ᾭᵸ￼ӪṰ Ὢ ֹ

TIM14_CCR1ḷḕᵸ  

8:2 Res Rc_w0 0 ӠּפιḊ ѭ 0  

1 CC1IF Rc_w0 0 

Ὢ /⅝ 1 ѧᾸ‰  

如果通道 CC1 配置为输出模式： 

Ẹ ᾭᵸӪљ⅝ Ӫש ᵅ ѦῊ ᵕῼῊ ӈּי ҭ

1ιḜּי ҭ▐ 0  

0χῂש ᴧּוψ 

1χTIM14_CNT￼Ӫљ TIM14_CCR1￼Ӫש  
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Bit Name R/W 
Reset 
Value 

Function 

如果通道 CC1 配置为输入模式： 

ẸὪ ҆ҭᴧּוῊ ӈּי ҭ 1ιḜּי ҭ▐ 0ἆ

TIM14_CCR1▐ 0  

0χῂ ԄὪ ғּוψ 

1χ ԄὪ ғּוẊћ ᾭᵸӪṰ Ԅ TIM14_CCR1(ᶈ

IC1і₅╜ֹљἍ ‖ớ ᵃ￼ ⌐)  

0 UIF Rc_w0 0 

῭ᾺѧᾸ‰ ιẸғּו῭Ὰ҆ҭῊ ӈּי ҭ 1 Ḝּי

ҭ▐ 0  

0χῂ῭Ὰ҆ҭғּוψ 

1χ῭Ὰ҆ҭ ểᵠẔ Ẹḷḕᵸ ῭ᾺῊ ӈּי ҭ

1χ 

ʛ TIMx_CR1ḷḕᵸ￼ UDIS=0ιғּו῭Ὰ҆ҭі○ψ 

ʛ TIMx_CR1ḷḕᵸ￼ UDIS=0  URS=0ιẸ

TIMx_EGRḷḕᵸ￼ UG=1Ὴғּו῭Ὰ҆ 

ҭ( ҭḾ CNT ᾺִḊק)ψ 

16.4.4. TIM14 事件产生寄存器(TIM14_EGR) 

Address offset:0x14 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res CC1G UG 

- W W 

 

Bit Name R/W Reset Value Function 

31χ2 Reserved - 0 Ӡּפι ѭ 0 

1 CC1G W 0 

ғּוὪ /⅝ 1҆ҭι ӈּי ҭ 1ιּ҈זғּו ѦὪ

/⅝ ҆ҭιּי ҭ ▐ט 0  

0χῂטӐψ 

1χᶈ CC1іғּו ѦὪ /⅝ ҆ҭχ 

若通道 CC1 配置为输出： 

CC1IF=1ι ẦᵏḾẔ￼ѧᾸιֱғּו Ẕ￼ѧᾸ

∂  

若通道 CC1 配置为输入： 

Ẹׁ￼ ᾭᵸӪὪ TIM14_CCR1ḷḕᵸι

CC1IF=1ι ẦᵏḾẔ￼ѧᾸιֱғּו Ẕ￼ѧᾸ ∂

CC1IFṰ ѭ 1ιֱ CC1OF=1  

0 UG W 0 

ғּו῭Ὰ҆ҭι ӈּי ҭ 1ιּי ҭ ▐ט 0  

0χῂטӐψ 

1χ ᾺִḊק ᾭᵸιẊғּו Ѧḷḕᵸ￼῭Ὰ҆ҭ ├

Ỵ ֫ ᵸ￼ ᾭᵸѼ ▐ 0(Ӈῗ ֫ ᾭјᴪ)  

16.4.5. TIM14 捕获/比较模式寄存器 1(TIM14_CCMR1) 

Address offset:0x18 
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Reset value:0x0000 0000 

输出比较模式: 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res Res OC1M[2:0] OC1PE Res CC1S[1:0] 

- - RW RW RW RW - RW RW 

 

Bit Name R/W Reset Value Function 

31χ7 Reserved -  Ӡּפι ѭ 0 

6:4 OC1M[2:0] RW 00 

֧⅝ 1₩Ẫ 

ӈḧѲ҃ ֧ᴠ ӡᴺ OC1REF￼טӐι OC1REF

֘ḧ҃ OC1 OC1N￼Ӫ  OC1REF 

ῗ Ẉῶᾦιכּ OC1 OC1N￼ῶᾦּכẈᴨ֘҈

CC1P CC1NPӈ  

000χ֛ ֧⅝ ḷḕᵸ TIM1_CCR1љ ᾭᵸ

TIMx_CNT ￼⅝ Ḿ OC1REFј Ӑ 

 ψזּ

001 χ ש  Ὴ     1 ѭ ῶ ᾦ ּכ Ẉ  Ẹ  ᾭ ᵸ 

TIMx_CNT ￼ Ӫ љ Ὢ  / ⅝  ḷ ḕ ᵸ 1(TIMx_CCR1)

ᵃῊιẶֺ OC1REFѭ  

010 χ ש  Ὴ     1 ѭ ῂ ᾦ ּכ Ẉ  Ẹ  ᾭ ᵸ 

TIMx_CNT ￼ Ӫ љ Ὢ  / ⅝  ḷ ḕ ᵸ 

1(TIMx_CCR1) ᵃῊιẶֺ OC1REFѭӉ  

011χ Ẹ TIMx_CCR1=TIMx_CNTῊι

OC1REF￼ּכẈ  

100χẶֺѭῂᾦּכẈ Ặֺ OC1REFѭӉ  

101χẶֺѭῶᾦּכẈ Ặֺ OC1REFѭ  

110χ PWM₩Ẫ 1κ 

ᶈᵇі ᾭῊι ῆ TIMx_CNT<TIMx_CCR1Ὴ 1ѭ

ῶᾦּכẈιᵋֱ ѭ ῂ ᾦ ּכ Ẉ ψ ᶈ ᵇ ї  ᾭ Ὴ ι  

ῆ TIMx_CNT>TIMx_CCR1 Ὴ   1 ѭ ῂ ᾦ ּכ Ẉ

(OC1REF=0)ιᵋֱѭῶᾦּכẈ(OC1REF=1)  

111χ PWM₩Ẫ 2 

ῆ TIMx_CNT<TIMx_CCR1Ὴι 1ѭῂᾦּכẈιᵋ

ֱѭῶᾦּכẈ  

├χᶈ PWM₩Ẫ 1ἆ PWM₩Ẫ 2ѧιᴱῶẸ⅝ ‛ᾡ

ᴪ҃ἆᶈ ֧⅝ ₩Ẫѧҡ֛ ₩Ẫ֬Ὥֹ PWM₩ẪῊι

OC1REFּכẈἑᾡᴪ  

3 OC1PE RW 0 

֧⅝ 1 Ӕ  

0χ ₿ TIM14_CCR1ḷḕᵸ￼ ו ιᴵ Ὴ֒Ԅ

TIM14_CCR1ḷḕᵸιћᾺӪ і Ӑּז  

1χẦᵏ TIM14_CCR1ḷḕᵸ￼ ו ι ֒ᾛӐҝ

Ḿ ḷḕᵸᾛӐιTIM14_CCR1￼ Ӫᶈ῭Ὰ҆

ҭֹ‎Ὴ ԄẸׁḷḕᵸѧ  

1:0 CC1S[1:0] RW 00 
Ὢ /⅝ 1 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 
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Bit Name R/W Reset Value Function 

00χCC1 ѭ ֧ψ 

01χCC1 ѭ ԄιIC1ῑṃᶈ TI1іψ 

10χReservedψ 

11χReserved  

├χCC1Sҝᶈ ԋ Ὴ(TIM14_CCERḷḕᵸ￼

CC1E=0)ἑῗᴵ֒￼  

 

Input Capture mode: 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res IC1F[3:0] IC1PSC[1:0] CC1S[1:0] 

- RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31:8 Reserved -  Ӡּפι ѭ 0 

7:4 IC1F[3:0] RW 0000 

ԄὪ 1◒└ᵸ 

֡ӈḧѲ҃ TI1 Ԅ￼ ‾ ꞌᴣᾭḔ◒└ᵸ ẙ ᾭḔ

◒└ᵸּי Ѧ҆ҭ ᾭᵸ ἄι 

Ḝ ẹֹ NѦ҆ҭᵅҺғּו Ѧ ֧￼ ᴪχ 

0000χῂ◒└ᵸιҨ fDTS ‾ 1000χ ‾ ꞌ fSAM-

PLING=fDTS/8ιN=6 

0001χ ‾ ꞌ fSAMPLING=fCK_INTι N=2 1001χ

‾ ꞌ fSAMPLING=fDTS/8ι N=8 

0010χ ‾ ꞌ fSAMPLING=fCK_INTι N=4 1010χ

‾ ꞌ fSAMPLING=fDTS/16ι N=5 

0011χ ‾ ꞌ fSAMPLING=fCK_INTι N=8 1011χ

‾ ꞌ fSAMPLING=fDTS/16ι N=6 

0100χ ‾ ꞌ fSAMPLING=fDTS/2ι N=6 1100χ ‾

ꞌ fSAMPLING=fDTS/16ι N=8 

0101χ ‾ ꞌ fSAMPLING=fDTS/2ι N=8 1101χ ‾

ꞌ fSAMPLING=fDTS/32ι N=5 

0110χ ‾ ꞌ fSAMPLING=fDTS/4ι N=6 1110χ ‾

ꞌ fSAMPLING=fDTS/32ι N=6 

0111χ ‾ ꞌ fSAMPLING=fDTS/4ι N=8 1111χ ‾

ꞌ fSAMPLING=fDTS/32ι N=8 

3:2 IC1PSC[1:0] RW 00 

Ԅ/Ὢ 1 ֫ ᵸ 

2ӈḧѲ҃ CC1 ԄεIC1ζ￼ ֫ ᾭ ῆ

CC1E=0(TIM1_CCERḷḕᵸѧ)ιֱ ֫ ᵸᶶӈ  

00χῂ ֫ ᵸιὪ Ԅᴭі₅╜ֹ￼⅛ Ѧ ⌐

ᴧ ₭Ὢ ψ 

01χ⅛ 2Ѧ҆ҭ ᴧ ₭Ὢ ψ 

10χ⅛ 4Ѧ҆ҭ ᴧ ₭Ὢ ψ 

11χ⅛ 8Ѧ҆ҭ ᴧ ₭Ὢ  

1:0 CC1S[1:0] RW 00 
CC1S[1:0]χὪ /⅝ 1 Ὅ  

2ӈḧѲ ￼Άᵇε Ԅ/ ֧ζιᴣ Ԅ ￼ Ὅχ 
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Bit Name R/W Reset Value Function 

00χCC1 ѭ ֧ψ 

01χCC1 ѭ ԄιIC1ῑṃᶈ TI1іψ 

10χReserved 

11χReserved 

├χ CC1Sҝᶈ ԋ Ὴ(TIM14_CCERḷḕᵸ￼

CC1E=0)ἑῗᴵ֒￼  

16.4.6. TIM14 捕获/比较使能寄存器(TIM14_CCER) 

Address offset:0x20 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

Res Res Res Res Res Res Res Res Res Res Res Res CC1NP Res CC1P CC1E 

            RW  RW RW 

 

Bit Name R/W Reset Value Function 

31χ4 Reserved - 0 Ӡּפι ѭ 0 

3 CC1NP RW 0 

Ԅ/Ὢ 1Ҋ ֧‖ớ 

CC1 ἄ ֧χ 

CC1NPọ ӠὙ 0. 

CC1 ἄ Ԅχ 

   CC1NPᵙ CC1P ᵀӔּז‎ḧѲ TI1FP1‖ớεᴠ

CC1Pὼ ζ 

2 Reserved - 0 Ӡּפι ѭ 0 

1 CC1P RW 0 

Ԅ/Ὢ 1 ֧‖ớ 

CC1 ѭ ֧χ 

0χOC1  Ẉῶᾦכּ

1χOC1ӉּכẈῶᾦ 

CC1 ѭ Ԅχ 

CC1NP/CC1Pѣӈ Ὅῗ TI1FP1 ῗ TI2FP1￼‖ớӡ

ᴺӐѭ ᴧἆὪ ӡᴺ  

00χјᴦ /і״⌐χὪ ᴧּוᶈ TixFP1￼і״⌐(Ὢ ι

ᶶӈ ᴧιᶹ Ὴ ἆ ᴧ₩Ẫ)ψ  

01χᴦ /ї ⌐χὪ ᴧּוᶈ TixFP1￼ї ⌐(Ὢ ιᶶ

ӈ ᴧιᶹ Ὴ ἆ ᴧ₩Ẫ)ψ  

10χӠּפιῂᾦ  

11χјᴦᵇιᴥ ⌐  

0 CC1E RW 0 

Ԅ/Ὢ 1 ֧Ӕ  

CC1 通道配置为输出： 

0χԋ κ OC1 ₿ ֧ 

1χẦᵏκ OC1ӡᴺ ֹ֧ḾẔ￼ ֧Ậ  CC1 通道配置

为输入： 

ӈ֘ḧ҃ ᾭᵸ￼Ӫῗᵋ Ὢ Ԅ TIMx_CCR1ḷḕ

ᵸ  

0χὪ ₿ 
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Bit Name R/W Reset Value Function 

1χὪ Ӕ  

 

CcxE 位 OCx output State 

0 ֧ ₿εOCx=0,OCx_EN=0ζ 

1 OCx=OCxREF+Polarity,OCx_EN=1 

16.4.7. TIM14 计数器(TIM14_CNT) 

Address offset:0x24 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

CNT[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 CNT[15:0] RW 0 ᾭᵸ￼Ӫ 

16.4.8. TIM14 预分频器(TIM14_PSC) 

Address offset:0x28 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

PSC[15:0] 

RW 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 PSC[15:0] RW 0 

֫ ᵸ￼Ӫ 

ᾭᵸ￼Ὴ ꞌεCK_CNTζ ҈

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

PSCץᵍ҃Ẹ῭Ὰ҆ҭғּוῊ ԄẸׁ ֫ ᵸḷḕᵸ￼

Ӫψ῭Ὰ҆ҭץὐ ᾭᵸ 

TIM_EGR￼ UGӈ▐ 0ἆ ṪӐᶈᶶӈ₩Ẫ￼ҡίֺᵸ

▐ 0  

16.4.9. TIM14 自动重装载寄存器 (TIM14_ARR) 

Address offset:0x2c 

Reset value:0x0000 FFFF 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

ARR[15:0] 

RW 
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Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 ARR[15:0] RW 0 

ט ￼Ӫ 

ARRץᵍ҃Ṅ Ԅḫ ￼ ט ḷḕᵸ￼Ӫ  

ᴠ 12.4.1χῊᶢᴅӺῶԋ ARR￼῭ᾺᵙטӐ  

Ẹ ט ￼Ӫѭ Ὴι ᾭᵸјṪӐ  

16.4.10. TIM14 捕获/比较寄存器 1(TIM14_CCR1) 

Address offset:0x34 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

- - - - - - - - - - - - - - - - 

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

CCR1[15:0] 

RW/RO 

 

Bit Name R/W Reset Value Function 

31χ16 Reserved   Ӡּפι ѭ 0 

15:0 CCR1[15:0] RW 0 

Ὢ /⅝ 1￼Ӫ 

CC1 ѭ ֧χ 

CCR1ץᵍ҃ ԄẸׁὪ /⅝ 1ḷḕᵸ￼Ӫε

Ӫζ  

ḅ‛ᶈ TIM1_CCMR1ḷḕᵸ(OC1PEӈ)ѧ῾ Ὅ

⸗ớιԎḊ ԄẸׁḷḕᵸѧ  

ᵋֱιᴱῶẸ῭Ὰ҆ҭᴧּוῊι℅ Ӫἑ ԄẸׁὪ

/⅝ 1ḷḕᵸѧ  

ẸׁὪ /⅝ ḷḕᵸץᵍ҃љ ᾭᵸ TIMx_CNT⅝ ￼

ӪιẊћᶈ OC1 ᴭі ֧ӡᴺ  

CC1 ѭ Ԅχ 

CCR1ץᵍּ҃יі ₭ ԄὪ 1҆ҭεIC1ζҽ ￼ ᾭ

ᵸӪ  

16.4.11. TIM14 选项寄存器(TIMx_OR) 

Address offset:0x50 

Reset value:0x0000 0000 

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

Res 

- 

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

Res TI1_RMP 

- RW RW 

 

Bit Name R/W Reset Value Function 

31χ2 Reserved - 0 Ӡּפι ѭ 0  

1χ0 TI1_RMP RW 0 
ḧῊᵸ Ԅ 1 ῑṃ 

ҭ ӈᵙ▐  
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Bit Name R/W Reset Value Function 

00:TIM14 1 ὶֹ GPIO,ԏӌᴠ ᾭὯἐԛ￼ᶶּוז

 

01χӠּפ 

10:  TIM14 1 ὶֹ HSE/32Ὴ  

11χ TIM14 1 ὶֹ MCUῊ ֧εMCOζ. Ѧ

ῗ RCC_CFGḷḕᵸ￼ MCO[2:0]￼ ‎֘ḧ￼  

16.4.12. TIM14 寄存器映像 
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17.  低功耗定时器 (LPTIM) 

17.1. 简介 

LPTIMῗ ₲ 16ӈḧῊᵸ LPTIMṄ ҡӉו ₩Ẫѧᵨ ￼ ӔệḜד ᵀ҈ḫאӉו Ẕּז  

LPTIMẬԄ҃ ♄╗￼Ὴ Ά⁮ιᴵώӗἍ ו￼ ᵙớ ιᵃῊṄו ῳӉ  

17.2. LPTIM 主要特性 

Â 16ӈᵇі ᾭᵸ 

Â 3ӈ ֫ ᵸιԏῶ 8Ѧᴵ ￼֫ ᵼḒε1 2 4 8 16 32 64 128ζ 

Â ᴵ Ὴ  

ü ԓ Ὴ ◊:LSEιLSIἆ APBῊ  

Â 16 BIT ARR ᴵ ḷḕᵸ 

Â /ᴅ₭₩Ẫ 

17.3. 低功耗定时器（LPTIM）功能描述 

17.3.1. LPTIM 框图 

 

LPTIM
Register
interface

IRQ
interface

lptim_it

lptim_pclk
Clock domain

lptim_pclk

3
2

b
it 

A
P

B
 b

u
s

16-bit
counter

lptim_ker_ck clock domain

lptim_ker_ck

Prescaler

16-bit ARR

SNGSTRT

lptim_wkup

LPTIM

S
y
n

c
h

ro
n

iz
a
ti
o

n

 

ᶃ 17-1 Ӊו ḧῊᵸ⁭ᶃ 

17.3.2. LPTIM 管脚和内部信号 



PY32F002B Ύ  

228/308 

 17-1 LPTIMԓ ӡᴺ 

Names Signal type Description 

lptim_pclk Digital input LPTIM APB clock domain 

lptim_ker_ck Digital input LPTIM kernel clock 

lptim_it Digital output LPTIM global interrupt 

lptim_wakeup Digital output LPTIM wakeup event 

17.3.3. LPTIM 复位和时钟 

LPTIMᴵҨӔּזᶺѦῊ ◊ Ὴ  

RCC₩ᶒιᴵҨӔּזԓ Ὴ ӡᴺḾԎ Ὴ ίֺε Ὴ ӡᴺᴵҨᶈ APB LSI LSE◊ѧ

Ὅζ  

17.3.4. 预分频器 

LPTIM 16ӈ ᾭᵸιּי Ѧᴵ ￼ 2₭Ά ֫ ᵸίֺ ט ֫ ᵸ֫ יּ⅝ PRESC[2:0]ίֺ  

ї ֧֯҃Ἅῶừ֙χ 

 17-2 ֫ ᾭ 

Programming Dividing factor 

000 /1 

001 /2 

010 /4 

011 /8 

100 /16 

101 /32 

110 /64 

111 /128 

17.3.5. 工作模式 

LPTIMᴱῶ Ӕּז timer₩Ẫ  

Â 连续模式： Ὴᵸ יּ ιҡ ᴧ҆ҭẦḊ ι ֹ Ὴᵸ ₿ἑӯזּ   

Â 单次模式：ḧῊᵸҡ Ѧ ᴧ҆ҭẦḊιẸ ֹ ARRӪῊӯ₿  

Ӕ ᴅ₭ ᾭιSNGSTRTӈọ 1  

ѦᾺ￼ ᴧ҆ҭṄ Ὰᵏט Ὴᵸ ᶈ ᾭᵸᵏטѳᵅιẊֹ ARRѳׁ￼үӍ ᴧ҆ҭ Ṅ ổּצ  

17.3.6. 寄存器更新 

PRELOADӈίֺ LPTIM_ARRḷḕᵸ￼῭ᾺΆẪχ 

Â Ẹ PRELOADӈ ᶶӈѭ“0”χLPTIM_ARRḷḕᵸᶈүӍ֒ ᵅ ᴏ῭Ὰ  

Â Ẹ PRELOADӈ ѭ“1”Ὴχḅ‛ḧῊᵸṰ ᵏטιֱ LPTIM_ARRṄᶈẸׁᵕῼ ​Ὴ῭Ὰ  

LPTIM APBὶᴭᵙ LPTIM ԓ⁄ Ӕּזјᵃ￼Ὴ ιᵼ℅ᶈ APB֒Ԅ,ᵙ֒Ԅ￼Ӫ Ẕֹּז ᾭᵸ⅝ ᵸ

Ὴιḕᶈ ḧ￼ả ᶈ℅ả ᵕῼԓιọ ԁḾ Ҏḷḕᵸ үӍ ᶹ￼֒ᾛӐ  

17.3.7. 使能计时器 

LPTIM_CRḷḕᵸѧ￼ ENABLEӈּ҈זӔ /јӔ LPTIMԓ⁄ ӈ ENABLEӈᵅι ả ѣѦ

ᾭᵸῊ ἑ Ӕ LPTIM  

ҝẸ LPTIM Ὴιἑזּ Ӣᾡ LPTIM_CFGRᵙ LPTIM_IERḷḕᵸ  
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17.3.8. 计数器复位 INDANG 

ѭ҃Ṅ LPTIM_CNTḷḕᵸ￼ԓḳᶶӈιώӗᶶӈ ֺχ 

异步复位机制： 

ầℓᶶӈּי LPTIM_CRḷḕᵸ￼ RSTAREӈίֺ Ẹ ӈ ѭ 1ῊιүӍ LPTIM_CNTḷḕᵸ￼

ṄԎԓḳᶶӈѭ  

Ẕ├Ỵιѭ҃ᴵ ᶊ ᴨ LPTIM_CNTḷḕᵸιọ 2₭ Ẋ⅝ Ԏ ‛ι ‛ ι ֱ ѭ

ῗ ֧Ӫῗᴵ ￼  

├Ỵ￼ῗχ 

 ̧ Ӕ ầℓᶶӈῊι ₭ Һᶶӈ LPTIM_CNTψ ҇₭ ἑ ᴨ LPTIM_CNTḷḕᵸ￼ ᾭ

‛  

 ̧ ᶈ LPTIM ᾭῊ Ὅ PCLK/HSIῊι 2₭Ѽј Ӡ ֧Ӫᴵ  

17.3.9. 调试模式（debug mode） 

Ẹ Ɑ Ԅ debug₩Ẫιᴨ֘҈ DBG₩ᶒ￼ DBG_LPTIM_STOPӈ￼ ḧιLPTIMἆ ⃰ẂṪӐι

ἆ ӯ₿ṪӐ  

17.4. LPTIM 低功耗模式 

 17-3 LPTIMјᵃӉו ₩Ẫ￼ָת 

₩Ẫ ὼ  

Sleep ≡ῶẽᵠ. LPTIM interrupts cause the device to exit Sleep mode. 

Stop ≡ῶẽᵠ when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop. 

17.5. LPTIM 中断 

ḅ‛ї֯҆ҭᶈ LPTIM_IERḷḕᵸԓӔ ιֱ Ҏ҆ҭṄּוἄѧᾸ/ᵨ ҆ҭχ 

Â ט Ὰז ש  

├Ỵ:ḅ‛ᶈ LPTIM_ISRḷḕᵸεꜛỗḷḕᵸζѧ￼ Ẕ‰Ố 1ᵅιLPTIM_IERḷḕᵸεѧᾸӔ ḷḕ

ᵸζѧ￼ Ẕӈ 1ιֱјғּוѧᾸ  

 

中断事件 描述 

ט ש  Ẹ ᾭᵸḷḕᵸ￼ԓḳ(LPTIM_CNT)љ ט Ὰז ḷḕᵸ￼ԓḳש (LPTIM_ARR)ιѧᾸ‰Ố ӈ 

17.6. LPTIM 寄存器 

17.6.1. LPTIM 中断和状态寄存器 (LPTIM_ISR) 

Address offset:0x000 

Reset value: 0x0000 0000 

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

Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res 

                

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

  ARRM   

           r   r   

 

Bit Name R/W Reset Value Function 

31χ5 Reserved - 0  

4 ARROK R 0 

ט ḷḕᵸ῭Ὰ OK  

ARROKּי ҭ ιҨ Ẕּז ẑ APBỞ Ḿ

LPTIM_ARR￼֒ᾛӐṰἄוḢἄ ᵇ LPTIM_ICR.AR-

ROKCF֒Ԅ 1ᴵ▐ ARROK‰Ố. 

3χ2 Reserved - 0  

1 ARRM R 0 

ט ש  

ARRMּי ҭ ι Ẕּז ẑ LPTIM_CNTḷḕᵸӪ

ש LPTIM_ARRḷḕᵸ￼Ӫ ᵇ LPTIM_ICRḷḕᵸ￼

ARRMCFӈ֒Ԅ 1ᴵ▐ ARRM‰Ố 

0 Reserved    

17.6.2.  LPTIM 中断清除寄存器 (LPTIM_ICR) 

Address offset:0x004 

Reset value: 0x0000 0000 

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

Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res 

                

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

Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  
AR-
ROKCF  

Res  Res  
ARRM 
CF  

Res  

              w   

 

Bit Name R/W Reset Value Function 

31χ5 Reserved - 0  

4 ARROKCF RW 0 

ט ḷḕᵸ῭Ὰ OK▐ ‰Ố  

ᵇ ӈ֒Ԅ 1ᴵ▐ LPTIM_ISRḷḕᵸѧ￼ ARROK‰

Ố  

3χ2 Reserved - 0  

1 ARRMCF RW 0 
ט ש ▐ ‰Ố 

ᵇ ӈ֒Ԅ 1ᴵ▐ LPTIM_ISRḷḕᵸѧ￼ ARRM‰Ố 

0 Reserved    

17.6.3. LPTIM 中断使能寄存器 (LPTIM_IER) 

Address offset:0x008 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  
AR-
ROKIE  

Res  Res  
ARRM 
IE  

Res  

           RW   RW   
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Bit Name R/W Reset Value Function 

31χ5 Reserved - 0  

4 ARROKIE RW 0 

ט ḷḕᵸ῭Ὰ OKѧᾸӔ  

0:ARROKѧᾸ  זּ

1:ARROKѧᾸӔ  

3χ2 Reserved - 0  

1 ARRMIE RW 0 

ט ש ѧᾸӔ  

0:ARRMѧᾸ  זּ

1:ARRMѧᾸӔ  

0 Reserved    

17.6.4. LPTIM 配置寄存器 (LPTIM_CFGR) 

Address offset:0x00C 

Reset value: 0x0000 0000 

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

Res Res Res Res Res Res Res Res Res 
PRE-
LOAD 

Res Res Res Res Res Res 

         rw       

 

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

Res Res Res Res PRESC[2:0] Res Res Res Res Res Res Res Res Res 

    rw rw rw          

 

Bit Name R/W Reset Value Function 

31:23 Reserved - 0  

22 PRELOAD RW 0 

ḷḕᵸ῭Ὰ₩Ẫ 

ז ӈίֺ LPTIM_ARRḷḕᵸ῭Ὰ₩Ẫ 

0:⅛₭ APBỞ ֒ ᵅ῭Ὰḷḕᵸ 

1:ḷḕᵸᶈẸׁ LPTIMᵕῼ ​Ὴ῭Ὰ 

21:12 Reserved    

11:9 PRESC[2:0] RW 0 

Ὴ ֫ ᵸ 

PRESCӈ ֫ ᵸ֫ ᾭ ḜᴵҨῗї֯֫ ѧ￼

Ѧᵼ : 

000:/1 
001:/2 
010:/4 
011:/8 
100:/16 
101:/32 
110:/64 
111:/128 

8:0 Reserved - 0 Ӡּפι ѭ 0 

17.6.5. LPTIM 控制寄存器 (LPTIM_CR) 

Address offset:0x010 

Reset value: 0x0000 0000 

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

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

Res Res Res Res Res Res Res Res Res Res Res 
RST 
ARE 

COUN-
TRST 

CNTSTRT 
SNG 
STRT 

ENA 
BLE 

           rw rs rw rw rw 

 

Bit Name R/W Reset Value Function 

31:5 Reserved - 0  

4 RSTARE RW 0 

ᴨᵅᶶӈӔ  

℅ӈּי ҭ 1ᵙ▐ 0 Ẹ RSTARE ѭ“1”ῊιḾ

LPTIM_CNT￼үӍ ᴨ ḷḕᵸṄầℓ

LPTIM_CNTḷḕᵸԓḳ  

3 COUNTRST RS 0 

ᾭᵸᶶӈ  

ӈּי ҭ 1ι ҭ▐ 0 ѭɒ1ɓῊι℅ӈṄ ᴧ

LPTIM_CNT ᾭḷḕᵸᵃℓᶶӈ ⸗ᶶӈ￼ᵃℓ℅҈יּ

ớιḜᴱ ᶈᵃℓả 3Ѧ LPTIMԓ⁄Ὴ ᵕῼѳᵅ

ᾣεLPTIMԓ⁄Ὴ ᴵ ῗљ APBῊ јᵃζ  

├χᶈ COUNTRSTṰ ҭ▐ ѭɒ0ɓѳׁι ҭ ј

ṄԎ ѭɒ1ɓ.ᵼ℅ι ҭᶈṍ ṄԎ ѭɒ1ɓѳ

ׁιẔ₅‬ COUNTRSTӈῗᵋṰ▐ ѭɒ0ɓ 

2 CNTSTRT RW 0 

ḧῊᵸᵏט ₩Ẫ  

ӈּי ҭ ӈι ӈ 1Ṅᵏט ₩Ẫї￼ LPTIM  

ḅ‛ᶈ ᴅ₭ ᾭ₩Ẫ ᾭῊ ӈ 1ιֱḧῊᵸјҺ

ᶈї Ѧ LPTIM_ARRᵙ LPTIM_CNTḷḕᵸש ￼ ֗

₩Ẫ ᾭῊӯ₿ LPTIM ᾭᵸӠὙᶈ ₩Ẫї ᾭ  

├χҝẸ LPTIMӔ Ὴι℅ӈἑ 1 ḜṄּי ҭ ט

 

1 SNGSTRT RW 0 

LPTIMᵏטᴅ₭₩Ẫ  

ӈּי ҭ ӈιּי ҭ▐ ӈ 1ṄҨᴅ ֗₩Ẫ

ᵏט LPTIM  

├χҝẸ LPTIMӔ Ὴι℅ӈἑ 1 ḜṄּי ҭ ט

ᶶӈ  

0 ENABLE RW 0 

LPTIMӔ ӈ,ּי ҭ ᵙ▐  

0:LPTIM  זּ

1:LPTIMӔ  

17.6.6. LPTIM 自动重装载寄存器 (LPTIM_ARR) 

Address offset:0x018 

Reset value: 0x0000 0001 

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

Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res 

                

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

ARR[15:0] 

rw 

 

Bit Name R/W Reset Value Function 

31:16 Reserved - 0 Ӡּפι ѭ 0 

15χ0 ARR RW 0x0001 ט Ὰז Ӫ 
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ARRῗ LPTIM￼ ט Ӫ 

Ẹ LPTIMӔ ᵅἑ ῭Ὰ ḷḕᵸ 

17.6.7. LPTIM 计数寄存器 (LPTIM_CNT) 

Address offset:0x01C 

Reset value: 0x0000 0000 

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

Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res  Res 

                

 

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

CNT[15:0] 

R 

 

Bit Name R/W Reset Value Function 

31:16 Reserved - 0  

15χ0 CNT R 0 

ᾭᵸӪ 

Ẹ LPTIMҨầℓῊ Ὴι ᴨ LPTIM_CNTḷḕᵸᴵ

ᵻјᴵ ￼Ӫ ᵼ℅ᶈ ừ֙їιῶọ Ἒ ѣ₭

￼ Ẋ ᵻ￼ѣѦӪῗᵋ ᵃ Ẹѣ₭

ᴨ ￼Ӫ ῊιᴵҨ ѭ ᴨ ῗᴵ ￼  

17.6.8. LPTIM 寄存器映像 
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18.  独立看门狗（ IWDG）  

18.1.  简介 

Ɑԓ ἄ҃ Ѧ Independent watchdogε IWDGζι ₩ᶒԏῶώ Ḡԅ ָ Ὴẑ ᴣ♄╗Ӕ

♇⸗￼זּ IWDG₅╜Ẋ ҈יּ֘ ҭ᷂ᾦ ἄ￼ו █ҁιẊᶈ ᾭᵸ ֹὝḧ￼ timeoutӪῊ ᴧ ᶶ

ӈ  

IWDGּי LSIώӗῊ ι ‾ᴏӔѮῊ FailιѼ ӠὙṪӐ  

IWDGῳ ᵀ watchdogӐѭѮẔּזѳᶹ￼꜠ ιẊћῂỄ ￼Ὴẑ֝ ẙ ֺ￼Ẕּז  

18.2. IWDG 主要特性 

Â Free-running ᵇї ᾭᵸ 

Â ּי LSIώӗῊ εᶈ stop₩ẪѼᴵҨṪӐζ 

Â ῶ‍ҭ￼ᶶӈ 

ü Ẹᵇї ᾭᵸӪѭ 0x000ᶶӈ 

18.3. IWDG 功能描述 

18.3.1. IWDG 框图 

prescaler register
IWDG_PR

status register
IWDG_SR

reload register
IWDG_RLR

key register
IWDG_KR

8-bit
prescaler

LSI
32kHz

12-bit reload value

12-bit dowmcounter IWDG RESET

 

ᶃ 18-1 IWDG⁭ᶃ 

Ẹ ᵇ IWDGḸ ḷḕᵸ(IWDG_KR)֒ 0x0000 CCCCι ᾭᵸẦḊҡ 0xFFFᵇї ᾭ Ẹֹ ᾭῳ

ӪῊε0x000ζιғּו ѦᶶӈӡᴺεIWDGᶶӈζ  

ј ӍῊι0x0000 AAAA ֒Ԅ IWDG keyḷḕᵸῊιIWDG_RLRεreloadḷḕᵸζ￼Ӫ Ԝ₭ ֹ

ᾭᵸѧιIWDGјҺғּוᶶӈ  

ῆ ιֱ IWDGј ӯ₿  

18.3.2. 硬件看门狗 

ḅ‛іּכ ￼ Ḕ ε Ḕ ζ ҃ἔẦ ҭ watchdogιֱ IWDGіּכ Ӕט ιẊћḅ‛ᶈ

ᾭᵸ ᾭֹ ӪѳׁιIWDG keyḷḕᵸ≡ ҭᾡ֒ιֱғּוᶶӈӡᴺ  

18.3.3. 硬件访问保护 
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Ḿḷḕᵸ IWDG ֫ IWDG ￼֒ ῗ Ӡἴ￼ Ḿ Ҏḷḕᵸ￼֒ԎҤᾭṄ ᶐῊẑιḅ֒

0x0000AAAAז ιḷḕᵸṄ Ԝ₭Ӡἴ  

ḅ‛ ֫ ḷḕᵸ ḷḕᵸ￼Ӫ⃰ᶈ῭ᾺιꜛỗḷḕᵸῗҺӌ֧א‎￼  

18.3.4. 调试模式 

ו  ѭ ᾟὙ DBG_MCUῊἑḕᶈ  

18.4. IWDG 寄存器 

18.4.1. 密钥寄存器 (IWDG_KR) 

 Address offset:0x00 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

KEY[15:0] 

W W W W W W W W W W W W W W W W 

 

Bit Name R/W Reset Value Function 

31:16 Reserved RES - Reserved 

15:0 KEY[15:0] W 0x00 

KeyӪ  

ҭọ Ҩ ḧ￼Ὴ ᵇ ḷḕᵸ֒Ԅ 0xAAAAιᵋֱι

Ẹ ᾭᵸ ᾭֹ 0Ὴι ꜟҺғּוᶶӈ  

0x5555χ ӹ IWDG_PR IWDG_RLRḷḕᵸψ 

0xCCCCχ ᵏט IWDGεḅ‛ Ὅ҃ ҭ ꜟֱјᴩ℅

ᵘҧḔ ֺζ  

18.4.2. 预分频寄存器 (IWDG_PR) 

 Address offset:0x04 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res PR[2:0] 

             RW 

 

Bit Name R/W Reset Value Function 

31:3 Reserved RES - Reserved 

2:0 PR[2:0] RW 0 

֫ Ӫ  

ḷḕᵸ Ὅ ᾭᵸῊ ￼ ֫ Ӫ  

ᾡᴪ ḷḕᵸιIWDG_SRḷḕᵸ￼ PVUọ ѭ 0  

000χ4֫ ψ 

001χ8֫ ψ 

010χ16֫ ψ 

011χ32֫ ψ 

100χ64֫ ψ 
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Bit Name R/W Reset Value Function 

101χ128֫ ψ 

110χ256֫ ψ 

111χ256֫ ψ 

18.4.3. 重装载寄存器 (IWDG_RLR) 

 Address offset:0x08 

Reset value:0x0000 0FFF 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res RL[11:0] 

     

 

Bit Name R/W Reset Value Function 

31:12 Reserved RES - Reserved 

11:0 RL[11:0] RW 0 

IWDG ᾭᵸ Ӫ  

Ẹᵇ IWDG_KRḷḕᵸ֒Ԅ 0xAAAAῊιRLӪҺҽ ֹ ᾭᵸ

ѧ ᵅ ᾭᵸҡ ѦӪẦḊ ֟ ᾭ ꜟ Ὴᵕῼᴵ

℅ RLӪᵙῊ ֫ Ӫ‎  

ᴱῶẸ IWDG_SR.RVU=0Ὴιἑ Ḿḷḕᵸ Ӣᾡ  

18.4.4. 状态寄存器 (IWDG_SR) 

Address offset:0x0C 

Reset value:0x0000 0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res RVU PVU 

              R R 

 

Bit Name R/W Reset Value Function 

31:2 Reserved RES - Reserved 

1 RVU R 0 

ꜟ ᾭᵸ Ӫ῭Ὰ  

ӈּי ҭ 1ι ῎ Ӫ⃰ᶈ῭Ὰ Ẹ Ӫ῭Ὰ ​

ᵅι℅ӈּי ҭ▐  

0 PVU R 0 

ꜟ ֫ Ӫ῭Ὰ  

ӈּי ҭ 1ι ῎ ֫ Ӫ⃰ᶈ῭Ὰ Ẹ ֫ Ӫ῭Ὰ ​

ᵅι℅ӈּי ҭ▐  

├χᶈ῭Ὰ IWDG_PR IWDG_SR.RLRׁι ָ֫ ể IWDG_PVU IWDG_SR.RVUѭ 0 Ӈᶈ῭Ὰ

IWDG_PR IWDG_RLRᵅιјọԜ ể IWDG_SR.PVU IWDG_SR.RVUѭ 0ιᴵ Ἒ ї ￼Ҧ  

18.4.5. IWDG 寄存器映像 



PY32F002B Ύ  

238/308 

O
ff
s
e
t 

Re
gis
ter 

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
 

0
x
0
0 

IW
DG
_K
R 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

KEY[15:0] 

Re
set 
val
ue 

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

0
x
0
4 

IW
DG
_P
R 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

PR[2:0] 

                                                            0 0 0 

0
x
0
8 

IW
DG
_R
LR 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

RL[11:0] 

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

0
x
0
C 

IW
DG
_S
R 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
V

U
 

P
V

U
 

                                                            0 0 0 

 

  



PY32F002B Ύ  

239/308 

19.  I2C 接口  

19.1. 介绍 

I2C(inter-integrated circuit)Ở ὶᴭ ὶỉίֺᵸᵙѩ I2CỞ ḜώӗᶺѮ ו ιίֺἍῶI2CỞ

⸗ḧ￼Ὴẑ ᴃ Ҭ ᵙḧῊ ᾟὙ‰֝εSmζ ồ εFmζѣ ₩Ẫ  

 

19.2. I2C 主要特点 

Â Slaveᵙ master₩Ẫ 

Â ᶺѮ ו χᴵҨӮ masterιѼᴵҨӮ slave 

Â ᾟὙјᵃ ẙ 

ü ‰֝₩ẪεSmζχ 100kHz 

ü ồ ₩ẪεFmζχ 400kHz 

Â Ӑѭ Master 

ü Clockғּו 

ü Startᵙ Stop￼ғּו 

Â Ӑѭ slave 

ü ᴵ ￼ I2Cᶊᶍ₅╜ 

ü Stopӈ￼ᴧא 

Â 7ӈḿᶍ₩Ẫ 

Â ᾟὙẍᾘᵗᴲεGeneral callζו  

Â ꜛỗ‰Ốӈ 

ü ᴧ /ὶᾠ₩Ẫ‰Ốӈ 

ü Ḕ ҽ Ḣἄ‰Ốӈ 

ü I2C busy‰Ốӈ 

Â ‰Ốӈ 

ü Ѯ Ҭ Ѣ᷂ 

ü ᶊᶍ/ᾭὯҽ ᵅ￼ ACK failure 

ü Start/Stop  

ü εoverrunζ/ εunderrunζ(Ὴ Ἶ ו ₿) 

Â ᴵ ￼Ὴ Ἶ ו  

Â ҭᶶӈ 

Â ₩Ὁᵹᶲ◒└ו  

19.3. I2C 功能描述 

19.3.1. I2C 框图 
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Noise
filter

Data
control

Noise
filter

SDA

Data shift register

Data register

Comparator

Own address register

Clock
control

control registers
CR1&CR2

SCL

Control logic

status registers
SR1&SR2

Clock control register
CCR

interrupt
 

ᶃ 19-1 I2C⁭ᶃ 

19.3.2. 模式选择 

I2CᾟὙҨїᵺ ₩Ẫχ 

 ̧ ҡᴧ ᵸ₩Ẫ εSlave transmitterζ 

 ̧ ҡὶᾠᵸ₩Ẫ εSlave receiverζ 

 ̧ Ѯᴧ ᵸ₩ẪεMaster transmitterζ 

 ̧ Ѯὶᾠᵸ₩ẪεMaster receiverζ 

₩Ẫѭҡ₩Ẫ ὶᴭᶈּוἄ Ḋ‍ҭᵅ ҡҡ₩Ẫ֬ὭֹѮ₩ẪψẸҬט Ѣ᷂ἆғּוӯ₿ӡᴺιֱ

ҡѮ₩Ẫ֬Ὥֹҡ₩Ẫ  

19.3.2.1. 通信流 

Ӑѭ masterιI2CὶᴭᵏטᾭὯҽ ιẊғּוῊ ӡᴺ ѩ ᾭὯ￼ҽ ỞῗҨ Ḋ‍ҭẦḊιẊҨӯ₿

‍ҭ ​ Ḋ‍ҭᵙӯ₿‍ҭ ῗᶈ master₩Ẫїּי ҭίֺғּו  

Ӑѭ slaveιI2Cὶᴭ ָ ṯ￼ᶊᶍ(7ӈ)ᵙ general callᶊᶍ ҭ ᶼίֺẦᵏἆ ₿Ḿ general call

ᶊᶍ￼ ָ  

ᾭὯᵙᶊᶍὟ 8ӈεḔ ζ ҽ ι ӈᶈׁ ᶈ Start‍ҭᵅ￼ 1ѦḔ ῗᶊᶍ ᶊᶍᴱᶈ master

₩Ẫᴧ  

ᶈ ѦḔ ҽ ￼ 8ѦῊ ᵅ￼ 9ѦῊ ῼ ιὶᾠΆọ ᵻ ѦẔ ӈ(ACK) ᴧ Ά ᴠ їᶃ  
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SCLK

SDA

Bit8Bit0

Stop

ACKMSB

 

ᶃ 19-2 I2CỞ ᴃ  

ҭᴵӔ ἆ Ẕזּ εackζӈιѼᴵҨ Ὅ I2Cὶᴭᶊᶍε7-bitἆ general callᶊᶍζ  

19.3.3. I2C 初始化 

19.3.3.1. 使能/关闭 I2C 模块 

I2C￼Ὴ ₩ᶒӾ RCC_APBENR1ḷḕᵸ￼ I2C_ENӈἔẦιⱡᵅ ḧ I2C_CR1￼ PEӈӔ

I2C₩ᶒ  

19.3.3.2. I2C 时序设定 

ᾭὯӡᴺεSDAζ￼ӠὙᵙấ Ὴ ∂◑ I2C‰֝ᴃ ι Ḿ I2CῊẑ￼ ḧ ῗ ֒

I2C_CCRᵙ I2C_TRISEḷḕᵸḫא￼  

19.3.4. I2C 从模式 

ừ֙їιI2CὶᴭỞῗṪӐᶈ slave₩Ẫ ҡ slave₩Ẫ֬Ὥֹ master₩Ẫι ғּו Ѧ Ḋ‍

ҭ  

ѭ҃ғּ⃰ו ￼Ὴẑιọ ᶈ I2C_CR2ḷḕᵸѧ ḧ ₩ᶒ￼ ԄῊ ԄῊ ￼ ꞌọ Ṉῗχ 

‰֝₩Ẫїѭχ2MHz 

ồ ₩Ẫїѭχ4MHz 

ῆ₅╜ֹ Ḋ‍ҭιᶈ SDA іὶᾠֹ￼ᶊᶍι ֹ shiftḷḕᵸιẊљ Ɑ￼ᶊᶍ OAR1ἆ

general callᶊᶍ(ḅ‛ ENGC=1) ⅝  

地址不匹配： 

I2CὶᴭṄԎổּצẊ ểᴰ Ѧ Ḋ‍ҭ  

地址匹配： 

I2CὶᴭғּוҨїῊẑχ 

● ḅ‛ ACK ҭ ’1’ιֱғּו ѦẔ ֗ 

● ҭ ӈ ADDRӈιḅ‛ ҃ ITEVTENӈιֱғּוѧᾸ 

ᶈҡ₩Ẫї TRAӈὝ Ẹׁῗᶴ҈ὶᾠᵸ₩Ẫ ῗᴧ ᵸ₩Ẫ  

19.3.4.1. 从发送器 

ᶈὶᾠֹᶊᶍẊ▐ ADDRӈᵅιεḅ‛ᶊᶍḔ ￼ῳӉӈῗ 1ζSlaveṄᾭὯεḔ ζҡ DRḷḕᵸι

ԓיּ shiftḷḕᵸᴧ ֹ SDAі  

SlaveἾӉ SCLι ֹ ADDRӈ ▐ ιẊћểᴧ ᾭὯṰ֒Ԅ DRḷḕᵸ  

ẸᾠֹẔ ֗ῊχTxEӈ ҭ ӈιḅ‛ ҃ ITEVTENᵙ ITBUFENӈιֱғּו ѦѧᾸ  
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ḅ‛ TxEӈ ӈιӇᶈї ѦᾭὯᴧ ​ѳׁι≡ῶᾺᾭὯ֒Ԅֹ I2C_DRḷḕᵸιֱ BTFӈ

ӈ SlaveἾӉ SCLι ֹ BTFӈ ҭ▐ ε _SR1ѳᵅιԜ֒Ԅ I2C_DRḷḕᵸζ  

S Address A

EV1

DATA1

EV3-1 EV3

A DATA2

EV3 EV3

DATAN NA P

EV3-2

A

7-bit slave transmitter

EV4

 

ᶃ 19-3 ҡᴧ ᵸ￼ҽ ẑ֯ᶃ 

Legend: S= Startε Ḋ‍ҭζ, Sr= Repeated Startε ᶶ￼ Ḋ‍ҭζ, P= Stopεӯ₿‍ҭζ, A= 

AcknowledgeεᵠẔζ, NA= Non-acknowledgeεјᵠẔζ, EVx= Event(ITEVFEN= 1ῊғּוѧᾸ) 

EV1: ADDR=1, Ӿ SR1ḷḕᵸιԜ SR2ḷḕᵸ▐ ADDRӈ 

EV3-1：TxE=1, shiftḷḕᵸ empty, ᾭὯḷḕᵸ empty, ᵇ DRḷḕᵸ֒ Data1 

EV3：TxE=1, shiftḷḕᵸј empty, ᾭὯḷḕᵸ emptyιᵇ DRḷḕᵸ֒εData2ζ▐ TxE 

EV3-2: AF=1; ҭᵇ AFӈ֒ 0▐ ӈ 

EV4χSTOPF=1, ҭᵇ AFӈ֒ 0▐ ӈ 

Note: 

1 ζ EV1ᵙ EV3_1҆ҭἾӉ SCLι ֹḾẔ￼ ҭẑ֯ ​   

2 ζEV3￼ ҭẑ֯ọ ᶈẸׁḔ ҽ ​ѳׁḢἄ 

19.3.4.2. 从接收器 

ᶈὶᾠֹᶊᶍẊ▐ ADDRᵅιεḅ‛ᶊᶍḔ ￼ῳӉӈῗ 0ζslaveṄ ԓ ӈḷḕᵸἫҡ SDAὶ

ᾠֹ￼Ḕ ḕ DRḷḕᵸ I2Cὶᴭᶈὶᾠֹ⅛ѦḔ ᵅ Ἒ ї֯ᾛӐχ 

● ḅ‛ ҃ ACKӈιֱғּו ѦẔ ֗ 

● ҭ RxNE=1 ḅ‛ ҃ ITEVTENᵙ ITBUFENӈιֱғּו ѦѧᾸ  

ḅ‛ RxNE ӈιẊћᶈὶᾠᾺ￼ᾭὯ ​ѳׁιDRḷḕᵸ῾ ֧ιֱ BTFӈ ӈιᶈ▐ BTF

ε ֧ I2C_SR1ѳᵅԜ I2C_DRḷḕᵸζѳׁιslave ἾӉ SCL ( їᶃ)  

S Address A

EV1

DATA1 A DATA2

EV2 EV2

DATAN A P

EV2

A

EV4

7-bit slave receiver

 

ᶃ 19-4ҡὶᾠᵸ￼ҽ ẑ֯ᶃ 

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1) 

EV1：ADDR=1ι Ӿ SR1ιᵅ SR2ιḫא ADDR￼▐  

EV2：RxNE=1, DRḷḕᵸ▐ ӈ 

EV4：STOPF=1, Ӿ SR1ḷḕᵸιᵅ֒ CR1ḷḕᵸḫאḾ ӈ￼▐  

Note:  

1ζ   EV1҆ҭἾӉ SCLι ֹ Ẕ ҭẑ֯ ​  

2ζ EV2 ҭẑ֯ọ ᶈẸׁ byteҽ ḢἄѳׁḢἄ  

3ζ ẸּזἋ₅‬ SR1ḷḕᵸԓḳᵅιẔ Ḿ⅛Ѧᴧא ӈ￼‰Ốӈι Ḣᾯ￼▐ sequence ⅝ḅ ADDR

ᵙ STOPF‰Ốӈι Ҩїזּ sequenceχ 

ḅ‛ ADDR=1ιӾ SRιԜ SR2ψḅ‛ STOPF=1ιӾ SR1ιԜ֒ CR1  

‾Ӯ￼ ￼ῗ Ӡḅ‛ ADDRᵙ STOPF ӈι ᴧאẊћ▐ ὲ  
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19.3.4.3. 关闭通信 

ᶈҽ Ḣῳᵅ ѦᾭὯḔ ᵅιmasterғּו Ѧӯ₿‍ҭιslave₅╜ֹ ‍ҭῊχ 

● ҭ ӈ STOPFιḅ‛ ҃ ITEVTENӈιֱғּו ѦѧᾸ  

Ӿ SR1ιᵅ֒ CR1ιḫאḾ STOPFӈ￼▐ εᴠ іᶃ￼ EV4ζ 

19.3.5. I2C 主模式 

ᶈ Master₩ẪῊιI2CὶᴭᵏטᾭὯҽ ẊғּוῊ ӡᴺ ѩ ᾭὯҽ ỞῗҨ Ḋ‍ҭẦḊιẊҨӯ₿

‍ҭ ​  

Ẹ STARTӈᶈỞ іғּ҃ו Ḋ‍ҭι ᶵṏ Ԅ҃ master₩Ẫ  

Ҩїῗ master₩ẪἍ ∂￼ᾛӐ ẑχ 

Â ᶈ I2C_CR2ḷḕᵸѧ ḧ ₩ᶒ￼ ԄῊ Ҩғּ⃰ו ￼Ὴẑ 

Â Ὴ ίֺḷḕᵸ 

Â і״Ὴ ḷḕᵸ 

Â I2C_CR1ḷḕᵸѧ￼ PEᵏטᶹ  

Â I2C_CR1ḷḕᵸѧ￼ STARTӈѭ 1ιғּו Ḋ‍ҭ 

I2C₩ᶒ￼ ԄῊ ꞌọ Ṉῗχ 

Â ‰֝₩Ẫїѭχ2MHz 

Â ồ ₩Ẫїѭχ4MHz 

19.3.5.1. 主机产生 clock 

CCRḷḕᵸҨі״⌐ ᾭιғּו SCL￼ ẈכẈᵙӉּכּ ҈יּ slaveᴵ Ἶ SCLӡᴺιᶈ SCLі״⌐

ғּוᵅιmasterᶈ TRISEḷḕᵸἍ ￼Ὴ ֹ Ὴι₅‬‎ Ở ￼ SCLӡᴺ  

 ḅ‛ SCL ῗӉּכẈιỴᵖ slave ⃰ᶈἾ SCL Ở ι Ẉכּ ᾭᵸӯ₿ ᾭι ֹ SCL ₅╜ֹ כּ

Ẉ ῗѭ҃ Ӡ SCLᴠᾭ￼ῳṇ ẈῊכּ  

 ḅ‛ SCLῗ Ẉιכּ Ẉכּ ᾭᵸӠὙ ᾭ  

ḫ іιᴏӔ slaveјἾ SCLιҡ SCLі״⌐ғּוιֹ SCLі״⌐ ᴧאι ‾￼ᴦ ע Ѽῗ

ҎῊ ￼ Ѧᵻ ￼Ὴ љ SCL￼і״Ὴ εSCL￼ VIHᾭὯ₅╜ζῶԋ ιԜזі SCL Ԅ Ể￼₩Ὁ

ᵹᶲ◒└ιҨᴣ Ɑԓ זּ҈יּ APBῊ ￼ SCLᵃℓ ᴦ ᵻ ￼ῳᶽῊ ᶈ TRISEḷḕᵸѧιἍ

Ҩῂ SCLі״Ὴ ḅӍιSCL￼ ꞌӠὙ ḧ  

19.3.5.2. 开始条件 

Ẹ BUSY=0Ὴι START=1ιI2CὶᴭṄғּו Ѧ Start‍ҭιẊ֬Ὥ master₩Ẫ(MSL ӈ)  

├χᶈ master₩Ẫї STARTӈιṄᶈẸׁḔ ҽ Ḣᵅιּי ҭғּו Ѧ ReStart‍ҭ  

ῆᴧ֧ Start‍ҭχ 

● SBӈ ҭ ӈιḅ‛ ҃ ITEVTENӈιֱҺғּו ѦѧᾸ  

master SR1ḷḕᵸιԜἫ slaveᶊᶍ֒Ԅ DRḷḕᵸ εTransfer sequence EV5ζ 

19.3.5.3. 从机地址发送 

Ѯ Ṅ slave￼ᶊᶍ ԓ ӈḷḕᵸ ֹ SDA і  

● ᶈ 7ӈᶊᶍ₩ẪῊι ֧ ѦᶊᶍḔ  

ᶊᶍḔ ῆ ֧ι 

─ ADDRӈ ҭ ӈιḅ‛ ҃ ITEVTENӈιֱғּו ѦѧᾸ  

ᵅ Master SR1ḷḕᵸιԜ SR2ḷḕᵸ  
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⁞Ὧ ֧ slaveᶊᶍ￼ῳӉӈιmaster֘ḧ Ԅᴧ ᵸ₩Ẫι ῗ Ԅὶᾠᵸ₩Ẫ  

● ᶈ 7ӈᶊᶍ₩ẪῊι 

─ Ԅᴧ ᵸ₩ẪιѮ ᶵᴧ ҡᶊᶍῊ ῳӉӈѭ’0’  

─ Ԅὶᾠᵸ₩ẪιѮ ᶵᴧ ҡᶊᶍῊ ῳӉӈѭ’1’  

TRAӈὝ Ѯ ᶵῗᶈὶᾠᵸ₩Ẫ ῗᴧ ᵸ₩Ẫ  

19.3.5.4. 主机发送 

ᶈᴧ ҃ᶊᶍᵙ▐ ҃ ADDRӈᵅ, Ѯ ᶵ master ԓ ӈḷḕᵸṄᾭὯḔ ҡ DRḷḕᵸᴧ ֹ

SDA і  

Master ểι ֹ ѦᾭὯḔ ֒Ԅ DRḷḕᵸεᴠ EV8_1ζ  

Ẹᾠֹ ACK ֗ῊιTxEӈ ҭ ӈιḅ‛ ҃ INEVFENᵙ ITBUFENӈιֱғּו ѦѧᾸ  

ḅ‛ TxE ӈιћᶈі ₭ᾭὯᴧ ​ѳׁι≡ῶ֒Ὰ￼ᾭὯḔ ֹ DRḷḕᵸιֱ BTF ҭ

ӈ ᶈ▐ BTFε I2C_SR1ѳᵅιԜ֒ I2C_DRḷḕᵸζѳׁιI2CὶᴭṄӠὙ SCLѭӉּכẈ  

关闭通信 

ᶈ DRḷḕᵸѧ֒Ԅῳᵅ ѦḔ ᵅι STOPӈғּו Ѧӯ₿‍ҭ( ᶃ￼ EV8_2)ιⱡᵅ I2Cὶ

ᴭṄ ▐ᵻֹҡ₩Ẫ(MSLӈט )  

├χẸ TxEἆ BTFӈ ӈῊιӯ₿‍ҭẔḠὴᶈ֧א EV8_2҆ҭῊ  

S Address A

EV5

DATA1 A DATA2

EV8 EV8

DATAN A P

EV8_2

A

EV6 EV8_1 EV8

7-bit master transmitter

 

ᶃ 19-5 Ѯᴧ ᵸҽ ẑ֯ᶃ 

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5χSB=1, SR1ιԜᵇ DRḷḕᵸ֒ᾭὯιḫאḾ ӈ￼▐  

EV6χADDR=1ι SR1ιԜ SR2ιḫאḾ ӈ￼▐  

EV8_1χTxE=1, shiftḷḕᵸ emptyιᾭὯḷḕᵸ emptyιᵇ DRḷḕᵸ֒ Data1 

EV8χTxE=1, shiftḷḕᵸј emptyιᾭὯḷḕᵸ emptyιᵇ DRḷḕᵸ֒ Data2ι ӈ ▐  

EV8_2χTxE=1, BTF=1, ֒ StopӈḷḕᵸιẸ ҭᴧ֧ StopӈῊιTxEᵙ BTF ▐  

Note:  

1ζEV5, EV6, EV8_1ᵙ EV8_2҆ҭιἾ SCL￼ӉּכẈι ֹ Ẕ￼ ҭẑ֯Ἒ ​ 

1- 2ζEV8 ҭẑ֯ọ ᶈẸׁḔ ᴧ ḢἄׁἚ Ḣ⅞ EV8￼ ҭẑ֯ј ᶈẸׁҽ ￼Ḕ ​ׁḢ

ἄιֱὸ Ӕּז BTFҦῲ TxEι ғּו￼јַῗ֟ỹ҃ ẙ  

19.3.5.5. 主接收器 

ᶈᴧ ᶊᶍᵙ▐ ADDRѳᵅιI2Cὶᴭ ԄѮὶᾠᵸ₩Ẫ ᶈ℅₩ẪїιI2Cὶᴭҡ SDAὶᾠᾭὯḔ

ιẊ ԓ ӈḷḕᵸ DRḷḕᵸ ᶈ⅛ѦḔ ᵅιI2CὶᴭӘ₭Ἒ ҨїᾛӐχ 

● ḅ‛ ACKӈ ӈιᴧ֧ ѦẔ ֗  

● ҭ RxNE=1ιḅ‛ ҃ INEVFENᵙ ITBUFENӈιֱҺғּו ѦѧᾸ  

ḅ‛ RxNEӈ ӈιẊћᶈὶᾠᾺᾭὯ ​ׁι DRḷḕᵸѧ￼ᾭὯ≡ῶ ι ҭṄ BTF=1ι

ᶈ▐ BTFѳׁ I2CὶᴭṄӠὙ SCLѭӉּכẈψ ֧ I2C_SR1ѳᵅԜ ֧ I2C_DRḷḕᵸṄ▐ BTFӈ  

关闭通信 

Method 1:该方法的应用场景是：当 I2C 被设成应用程序中最高优先级的中断 
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Masterᶈҡ Slaveὶᾠֹῳᵅ ѦḔ ᵅιᴧ Ѧ NACK ὶᾠֹ NACKᵅιSlave ᾣḾ SCLᵙ

SDA ￼ίֺ MasterṏᴵҨᴧ Ѧ Stop/Restart‍ҭ  

1)  ѭ҃ᶈᾠֹῳᵅ ѦḔ ᵅғּו Ѧ NACK ֗ιᶈ ӥᾭ ҇ѦᾭὯḔ ѳᵅ(ᶈӥᾭ ҇Ѧ RxNE҆ҭ

ѳᵅ)ọ ▐ ACKӈ  

2)  ѭ҃ғּו Ѧӯ₿/ Ḋ‍ҭι ҭọ ᶈ ӥᾭ ҇ѦᾭὯḔ ѳᵅ(ᶈӥᾭ ҇Ѧ RxNE҆ҭѳᵅ)

STOP/STARTӈ  

3)  ẸὶᾠᴅѦḔ Ὴιԋ Ẕ ᵙӯ₿‍ҭ￼ғּוӈ ֲḄᶈ EV6ѳᵅ(EV6_1Ὴι▐ ADDRѳᵅ)  

ᶈғּ҃וӯ₿‍ҭᵅιI2Cὶᴭ ᵻֹҡ₩Ẫ(MSLӈט ▐ )  

S Address A

EV5

DATA1 Â1̃ DATA2

EV7 EV7

DATAN NA P

EV7_1

A

EV6 EV6_1

7-bit master receiver

 

ᶃ 19-6 Ά│ 1: Ѯ₩Ẫᴧ Ὴ￼Ὴẑ 

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5χSB=1ι SR1ιԜ֒ DRḷḕᵸι ӈ ▐  

EV6χADDR=1ι SR1ιԜ SR2ι ӈ ▐  

EV6_1χῂ ԋ￼‰Ố҆ҭιҝּזӐ 1ѦḔ ￼ὶᾠ  

EV7χRxNE=1ι DRḷḕᵸι ӈ ▐  

EV7_1χRxNE=1, DRḷḕᵸι֒ ACK=0Ẋ ӈ STOP 

 

1̃ ḅ‛ῗᴅѦḔ ὶᾠιֱі ‰├ѭε1ζ￼ᶊΆҺῗ NA 

2̃ EV5, EV6҆ҭιἾ SCL￼ӉּכẈι ֹ Ẕ￼ ҭẑ֯Ἒ ​ 

3̃ EV7 ҭẑ֯ọ ᶈẸׁḔ ᴧ ḢἄׁἚ Ḣ⅞ ᶈ EV7ι ҭẑ֯ј ᶈẸׁҽ ￼Ḕ ҽ Ḣἄׁ

ת ὸ Ӕּז BTFҦῲ RXNEι ғּו￼јַῗ֟ỹ҃ ẙ  

4̃ EV6_1ἆ EV7_1￼ ҭ sequenceọ ᶈẸׁḔ ҽ ￼ ACKѳׁḢἄ  

Method 2: 这个方法的应用场景是：I2C 的中断在应用中不是最高优先级，或者使用查询方式 

זּ ѦΆ│ιDataN-2≡ῶ ιᵼ℅ᶈ DataN-1ѳᵅι Ἶ εRxNEᵙ BTF ӈζ ⱡᵅι

ᶈ DRḷḕᵸ￼ DataN-2ׁι▐ ACKӈιҨ Ӡ ACKӈᶈ DataN ACKѳׁ ▐ὲ ᶈ℅ѳᵅιᶈ

DataN-2ѳᵅι ӈ STOP/STARTӈιẊ DataN-1 ᶈ RxNE ӈᵅι DataN  

S Address A

EV5

DATA1 A DATA2

EV7 EV7

DATAN-2 A P

EV7_2

A

EV6

DATAN-1 A DATAN-1 NA

EV7

7-bit master receiver

 

ᶃ 19-7 Ά│ 2: N>2ῊѮ₩Ẫᴧ Ὴ￼Ὴẑ  

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5：SB=1, Ӿ SR1ḷḕᵸιԜ֒ DRḷḕᵸι▐ ӈ 

EV6：ADDRιӾ SR1ιԜ SR2ι▐ ӈ 

EV7：RxNE=1, DRḷḕᵸ▐ ӈ 

EV7_2：BTF=1, DataN-2ḕᶈ DRḷḕᵸѧιDataN-1ḕᶈ shiftḷḕᵸѧι֒ ACK=0ι DRḷḕᵸѧ￼

DataN-2 ӈ STOPι DataN-1 
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Note:  

1̃ EV5, EV6҆ҭιἾ SCL￼ӉּכẈι ֹ Ẕ￼ ҭẑ֯Ἒ ​ 

2̃ EV7 ҭẑ֯ọ ᶈẸׁḔ ᴧ ḢἄׁἚ Ḣ⅞ ᶈ EV7ι ҭẑ֯ј ᶈẸׁҽ ￼Ḕ ҽ Ḣἄׁ

ת ὸ Ӕּז BTFҦῲ RXNEι ғּו￼јַῗ֟ỹ҃  

●当 3 个字节要被读走： 

 RxNE=1 ϊϋ Nothing(DataN-2 not read)  

 DataN-1 received 

 BTF=1, shiftᵙ dataḷḕᵸ ῗ fullχDRḷḕᵸḕᾣ҃ DataN-2ιshiftḷḕᵸḕᾣ҃ DataN-1 ϊϋ SCLἾ

ӉχỞ і≡ῶԎҤ ὶᾠ￼ᾭὯ 

 ▐ ACKӈ 

 DRḷḕᵸѧ￼ DataN-2 ϊϋ Ṅᵏט shiftḷḕᵸḾ DataN￼ὶᾠ 

 DataNὶᾠḢἄεwith a NACKζ 

 ֒ STARTἆ STOPӈ 

 DataN-1 

 RxNE=1 

 DataN 

Ҩі╙ ῗ Ḿ N > 2￼ὼ 1ѦḔ ᵙ 2ѦḔ ￼ὶᾠι ΆẪιᴠתјᵃ￼ᶴזּ Ҩїὼ χ 

● 2 个字节接收的情况 

 ӈ POSᵙ ACKӈ 

 ể ADDR ӈ 

 ▐ ADDRӈ 

 ▐ ACKӈ 

 ể BTF ӈ 

 ֒ STOPӈ 

 DRѣ₭ 

S Address A

EV5

DATA1 A

EV6 EV6_1

DATA2 NA

EV7_3

P

7-bit master receiver

 

ᶃ 19-8 Ά│ 2: N=2ῊѮ₩Ẫᴧ Ὴ￼Ὴẑ  

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5：SB=1, Ӿ SR1ḷḕᵸιԜ֒ DRḷḕᵸι▐ ӈ 

EV6：ADDR=1ιӾ SR1ḷḕᵸιᵅ SR2ḷḕᵸι▐ ADDRӈ 

EV6_1：ῂ ԋ￼‰Ốӈ҆ҭ ᶈ EV6ᵅιѼṏῗᶊᶍ ▐ ᵅιACKẔ ▐  

EV7_3：BTF=1ι֒ STOP=1ιѳᵅ ѣ₭ DRεData1ᵙ Data2ζ 

Note: 

1) EV5, EV6҆ҭιἾ SCL￼ӉּכẈι ֹ Ẕ￼ ҭẑ֯Ἒ ​ 

2) EV6_1￼ ҭẑ֯ọ ᶈẸׁḔ ҽ ￼ ACKѳׁḢἄ 

● 单个字节接收的情况 
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ɋ  ᶈ ADDR҆ҭ ι▐ ACKӈ 

 ▐ ADDR 

 ֒ STOPἆ STARTӈ 

 ᶈ RxNE‰Ố ӈᵅι ᾭὯ 

S Address A

EV5

DATA1 NA

EV6_3

P

EV7

7-bit master receiver

 

ᶃ 19-9 Ά│ 2: N=1ῊѮ₩Ẫᴧ Ὴ￼Ὴẑ  

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5：SB=1, Ӿ SR1ḷḕᵸιԜ֒ DRḷḕᵸι▐ ӈ 

EV6_3：ADDR=1ι֒ ACK=0 Ӿ SR1ḷḕᵸιᵅ SR2ḷḕᵸι▐ ADDRӈ ᶈ ADDR ▐ ᵅι֒

STOP=1 

EV7：RxNE=1, DRḷḕᵸ▐ ӈ 

Note: 

EV5,EV6_3҆ҭҺἾ SCL￼ӉּכẈι ֹ Ẕ￼ ҭ sequenceἚ ​  

19.3.6. 错误状态 

19.3.6.1. 总线错误 

ᶈ ѦᶊᶍἆᾭὯḔ ҽ ῼ ιẸ I2Cὶᴭ₅╜ֹ Ѧᶹ ￼ӯ₿ἆ Ḋ‍ҭֱғּוỞ ℅Ὴχ 

● BERRӈ ӈѭ’1’ψḅ‛ ҃ ITERRENӈιֱғּו ѦѧᾸψ 

● ᶈ slave₩ẪχᾭὯ ѢẨι ҭ ᾣỞ χ 

─ ḅ‛ῗ ￼ Start‍ҭιslave ѭῗ Ѧ RestartιẊ ểᶊᶍἆӯ₿‍ҭ 

─ ḅ‛ῗ ￼ Stop‍ҭιslaveὟ⃰Ẃ￼ӯ₿‍ҭᾛӐιᵃῊ ҭ ᾣỞ  

● ᶈ master₩Ẫχ ҭј ᾣỞ ιᵃῊјẽᵠẸׁ￼ҽ ꜛỗ ℅Ὴּי ҭ֘ḧῗᵋ ѧ₿Ẹׁ￼ҽ  

19.3.6.2. 应答失败(AF) 

Ẹὶᴭ₅╜ֹ ѦῂẔ ӈῊιғּוẔ ℅Ὴχ 

● AFӈ ӈιḅ‛ ҃ ITERRENӈιֱғּו ѦѧᾸ 

● Ẹᴧ ᵸὶᾠֹ Ѧ NACKῊιọ ᶶӈ χ 

─ ḅ‛ῗᶴ҈ slave₩Ẫι ҭ ᾣỞ  

─ ḅ‛ῗᶴ҈ master₩Ẫι ҭọ ἄוּ Ѧӯ₿‍ҭἆ repeated start  

19.3.6.3. 仲裁丢失 (ARLO) 

Ẹ I2Cὶᴭ₅╜ֹҬ Ѣ᷂ῊғּוҬ Ѣ᷂ ι℅Ὴχ 

● ARLOӈ ҭ ӈιḅ‛ ҃ ITERRENӈιֱғּו ѦѧᾸ 

● I2Cὶᴭ ᵻֹҡ₩Ẫ(MSLӈט ▐ ) Ẹ I2CὶᴭѢ᷂҃Ҭ ιֱḜῂ│ᶈᵃ Ѧҽ ѧᵠẔḜ￼ҡᶊ

ᶍιӇḜᴵҨᶈ ệỞ ￼ masterᴧ repeated start‍ҭѳᵅᵠẔ 

● ҭ ᾣỞ  
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19.3.6.4. 过载 overrun /欠载 underrun(OVR) 

ᶈ slave₩Ẫїιḅ‛ ₿Ὴ ả ιI2Cὶᴭ⃰ᶈὶᾠᾭὯῊιẸḜṰ ὶᾠֹ ѦḔ (RxNE=1)ιӇ

ᶈ DRḷḕᵸѧׁ ѦḔ ᾭὯ ≡ῶ ֧ιֱᴧּו  

℅Ὴχ 

● ῳᵅὶᾠ￼ᾭὯ ѢẨ 

● ᶈ over⃰Ẃ Ὴι ҭẔ▐ RxNEӈιᴧ ᵸẔ Ὰᴧ ῳᵅ ₭ᴧ ￼Ḕ  

ᶈ slave₩Ẫїιḅ‛ ₿Ὴ ả ιI2Cὶᴭ⃰ᶈᴧ ᾭὯῊιᶈї ѦḔ ￼Ὴ ֹ ѳׁιᾺ￼ᾭὯ

῾֒Ԅ DRḷḕᵸ(TxE=1)ιֱᴧּו ℅Ὴχ 

● ᶈ DRḷḕᵸѧ￼ׁ ѦḔ Ṅ ᶶᴧ֧ 

ἋẔזּ ● ḧᶈᴧּו underrun Ὴιὶᾠ ẔѢẨ ᶶὶᾠֹ￼ᾭὯ ᴧ ẔὟ I2CỞ ‰֝ᶈ

ḧ￼Ὴ ῭Ὰ DRḷḕᵸ 

ᶈᴧ ѦḔ Ὴιọ ᶈ▐ ADDRѳᵅћᶈ Ѧ SCLі״⌐ѳׁ֒Ԅ DRḷḕᵸψḅ‛ј Ӯֹ

♇ιֱὶᾠΆẔ ѢẨ ѦᾭὯ  

19.3.7. SDA/SCL 控制 

● ḅ‛ӹ Ὴ ả χ 

─ ᴧ ᵸ₩Ẫχḅ‛ TxE=1ћ BTF=1χI2Cὶᴭᶈҽ ׁӠὙῊ ѭӉιҨ ể ҭ ᴨ SR1ιⱡᵅἫᾭὯ

֒ ᾭὯḷḕᵸ(DRᵙ shiftḷḕᵸ ῗ ￼)  

─ ὶᾠᵸ₩Ẫχḅ‛ RxNE=1ћ BTF=1χI2CὶᴭᶈὶᾠֹᾭὯḔ ᵅӠὙῊ ѭӉιҨ ể ҭ SR1ι

ⱡᵅ ᾭὯḷḕᵸ DR(DRᵙ shiftḷḕᵸ ῗ◑￼)  

● ḅ‛ᶈ slave₩Ẫѧ ₿Ὴ ả χ 

─ ḅ‛ RxNE=1ιᶈὶᾠֹїѦḔ ׁ DR ≡ῶ ֧ιֱᴧּו overrun ὶᾠֹ￼ῳᵅ ѦḔ Ѣ᷂  

─ ḅ‛ TxE=1ιᶈọ ᴧ їѦḔ ѳׁᴐ≡ῶᾺᾭὯ֒ DRιֱᴧּו underrun ᵃ￼Ḕ Ṅ ᶶ

ᴧ֧  

─ ҭ῾ḫאḾ ᶶ֒֗ ￼ίֺ  

19.4. I2C 中断 

 19-1 I2CѧᾸ ∂ 

ѧᾸ҆ҭ ҆ҭ‰Ố Ầᵏίֺӈ 

ḊӈṰᴧ (Master) SB 

ITEVTEN 
ᶊᶍṰᴧ (Master) ἆ ᶊᶍש (Slave) ADDR 

Ṱᾠֹӯ₿(Slave) STOPF 

ᾭὯḔ ҽ Ḣἄ BTF 

ὶᾠ ת֗  RxNE 
ITEVTEN ᵙ ITBUFEN 

ᴧ ת֗  TxE 

Ở  BERR 

ITERREN 

Ҭ Ѣ᷂(Master) ARLO 

ᵠẔ᷂  AF 

/  OVR 

PEC  PECERR 
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19.5. I2C 寄存器 

ḷḕᵸᴵҨ half-wordἆ word  

19.5.1. I2C 控制寄存器 1 (I2C_CR1) 

Address offset:0x00 

Reset value:0x0000 

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

SWRS
T 

Re
s 

Re
s 

Re
s 

PO
S 

AC
K 

STO
P 

STAR
T 

NO 
STRETC

H 

ENG
C 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

PE 

RW    RW RW RW RW RW RW      
R
W 

 

Bit Name R/W Reset Value Function 

15 SWRST RW 0 

ҭᶶӈ  

Ẹ ӈῊιI2Cᶴ҈ᶶӈꜛỗ ᶈᶶӈ ᾣ

ׁι Ӡ I2C￼Ậ ᾣιỞ ῗ ꜛ

ỗ  

0χI2C₩ᶒјᶴ҈ᶶӈꜛỗ 

1χI2C₩ᶒᶴ҈ᶶӈꜛỗ 

├χ ӈᴵҨּ҈ז errorἆ lockedꜛỗῊ Ὰִ

Ḋק I2C ḅ BUSYӈѭ 1ιᶈỞ іᴡ≡ῶ₅

╜ֹӯ₿‍ҭῊ  

14:12 Reserved RES - Reserved 

11 POS RW 0 

ACKӈεּ҈זᾭὯὶᾠζι ҭᴵ ӈ/▐ ḷ

ḕᵸιἆ PE=0Ὴּי ҭ▐  

0χACKӈίֺẸׁ ӈḷḕᵸԓ⃰ᶈὶᾠ￼Ḕ

￼(N)ACK  

1χACKӈίֺᶈ ӈḷḕᵸ ὶᾠ￼ї ѦḔ

￼(N)ACK  

├χPOSӈᴱ ᶈזּ 2Ḕ ￼ὶᾠ ѧιọ

ᶈὶᾠᾭὯѳׁ  

ѭ҃ NACK 2ѦḔ ιọ ᶈ▐ ADDRѳᵅ

▐ ACKӈ  

10 ACK RW 0 

Ẕ Ӕ ҭᴵ ӈ/▐ ḷḕᵸιἆ PE=0

Ὴּי ҭ▐  

0χῂẔ ᵻ 

1χᶈὶᾠֹ ѦḔ ᵅ ᵻ ѦẔ εש ￼

ᶊᶍἆᾭὯζ 

9 STOP RW 0 

ӯ₿‍ҭғּוι ҭᴵҨ ӈ/▐ ḷḕᵸιἆ

Ẹ₅╜ֹӯ₿‍ҭῊιּי ҭ▐ ψẸ₅╜ֹ

Ὴ Ὴι ҭ ӈ  

ᶈѮ₩Ẫїχ 

0χῂӯ₿‍ҭғּו 

1χᶈẸׁḔ ҽ ἆᶈẸׁ Ḋ‍ҭᴧ֧ᵅғּו

ӯ₿‍ҭ 

ᶈҡ₩Ẫїχ 
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Bit Name R/W Reset Value Function 

0χῂӯ₿‍ҭғּו 

1χᶈẸׁḔ ҽ ᵅ ᾣ SCLᵙ SDA  

8 START RW 0 

Ḋ‍ҭғּו  

ҭᴵ ӈ/▐ ḷḕᵸιἆẸ Ḋ‍ҭᴧ֧ᵅ

ἆ PE=0Ὴּי ҭ▐  

Ѯ₩Ẫχ 

0χῂ Ḋ‍ҭғּו 

1χ ᶶғּו Ḋ‍ҭ 

ҡ₩Ẫχ 

0χῂ Ḋ‍ҭғּו 

1χẸỞ Ὴιғּו Ḋ‍ҭεẊּי ҭ ט

֬Ὥֹ master modeζ 

7 NOSTRETCH RW 0 

₿Ὴ ả εSlaveζ  

Ẹ ADDRἆ BTF‰Ố ӈῊι ӈּ҈ז slave

₿Ὴ ả ι ֹ ҭᶶӈ  

0χӹ Ὴ ả  

1χ ₿Ὴ ả  

6 ENGC RW 0 

ẍᾘᵗᴲӔ  

0χ ₿ẍᾘᵗᴲ Ҩ NACKᵠẔᶊᶍ 00h 

1χӹ ẍᾘᵗᴲ Ҩ ACKᵠẔᶊᶍ 00h 

5:1 Reserved RES - Reserved 

0 PE RW 0 

I2C₩ᶒӔ  

0χ ₿ 

1χI2CӔ  

├χḅ‛▐ ӈῊ ⃰ᶈ ιᶈẸׁ

​ᵅιI2C₩ᶒ Ẋזּ ᵻ ꜛỗ  

ᶈ҈יּ ​ᵅ PE=0ιἍῶ￼ӈ ▐  

ᶈѮ₩Ẫїι ​ѳׁι ј ▐ ӈ  

├χẸ ҃ STOP/STARTӈιᶈ ҭ▐ Ѧӈѳׁι ҭј Ἒ үӍḾ I2C_CR1￼֒ᾛӐψᵋֱῶᴵ

Һ 2₭ STOP/STARTӈ  

19.5.2. I2C 控制寄存器 2 (I2C_CR2) 

Address offset:0x04 

Reset value:0x0000 

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

Res Res Res Res Res 
IT-

BUFEN 
ITEV-
TEN 

ITER-
REN 

Res Res FREQ[5:0] 

     RW RW RW   RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

15:11 Reserved RES - Reserved 

10 ITBUFEN RW 0 

֗ᵸѧᾸӔ  

0χẸ TxE=1ἆ RxNE=1ῊιјғּוѧᾸ 

1χẸ TxE=1ἆ RxNE=1Ὴιғּ҆וҭѧᾸ 

9 ITEVTEN RW 0 

҆ҭѧᾸӔ  

0χ ₿ 

1χӹ ҆ҭѧᾸ 
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Bit Name R/W Reset Value Function 

ᶈї֯‍ҭїιṄғּו ѧᾸχ 

 ̧ SB=1εѮ₩Ẫζψ 

 ̧ ADDR=1εѮ/ҡ₩Ẫζ 

 ̧ STOPF=1εҡ₩Ẫζ 

 ̧ BTF=1ιӇ≡ῶ TxEἆ RxNE҆ҭ 

 ̧ ḅ‛ ITBUFFEN=1ιTxE҆ҭѭ 1 

 ̧ ḅ‛ ITBUFEN=1ιRxNE҆ҭѭ 1 

8 ITERREN RW 0 

ѧᾸӔ  

0χ ₿ ѧᾸψ 

1χӹ ѧᾸψ 

ᶈї֯‍ҭїιṄғּו ѧᾸχ 

 ̧ BERR=1 
 ̧ ARLO=1 
 ̧ AF=1 
 ̧ OVR=1 
 ̧ PECERR=1 

7:6 Reserved RES - Reserved 

5:0 FREQ RW 0 

I2C₩ᶒῊ ꞌ  

ọ זּ APBῊ ꞌ￼Ӫ ḷḕᵸιҨғּו

љ I2C ᴃ Ԓḳ￼ᾭὯ setupᵙ holdῊ  

ῳṇӹ ᴵ ḧ￼ ꞌῗ 4MHzε‰֝₩Ẫιᴏ

100kζ 8MHzε400kζιῳᶽ ꞌῗ Ɑῳ

￼ APBῊ ꞌ  

000000χ ₿ 

000001χ ₿ 

000100χ4MHz 

….. 

010110χ24MHz 

ᶽ҈ 110000χ ₿  

19.5.3. I2C 自身地址寄存器 1 (I2C_OAR1) 

Address offset:0x08 

Reset value:0x0000 

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

Res Res Res Res Res Res Res ADD[7:1] Res 

         RW RW RW RW RW RW  

 

Bit Name R/W Reset Value Function 

14:8 Reserved RES - Reserved 

7:1 ADD[7:1] RW 0 ὶᴭᶊᶍ￼ 7~1ӈ  

0 Reserved RES - Reserved 

19.5.4. I2C 数据寄存器 (I2C_DR) 

Address offset:0x10 

Reset value:0x0000 

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

Res Res Res Res Res Res Res Res DR[7:0] 

        RW RW RW RW RW RW RW RW 
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15:8 Reserved RES - Reserved 

7:0 DR[7:0] RW 0 

8ӈᾭὯḷḕᵸι Ɑԓ ḫ ῗѣѦ꜠ ￼ bufferԊּז

Ѧᶊᶍιָּ֫҈זḕᾣὶᾠֹ￼ᾭὯεRX_DRζ ᾣ

ᴧ ֹỞ ￼ᾭὯεTX_DRζ  

发送器模式： 

Ẹ֒ ѦḔ DRḷḕᵸῊεḫ ֹ֒ TX_DRζι

ᾭὯҽטᵏט ῆҽ ẦḊεTxE=1ζιḅ‛ ᴣῊ

Ἣї Ѧ ҽ ￼ᾭὯ֒Ԅ DRḷḕᵸιI2C₩ᶒṄӠὙ

￼ᾭὯ╙  

接收器模式： 

ὶᾠֹ￼Ḕ ὓ ֹ DRḷḕᵸεḫ ῗ RX_DRζ

εRxNE=1ζ ᶈὶᾠֹї ѦḔ εRxNE=1ζѳׁ

֧ᾭὯḷḕᵸιᴏᴵḫא ￼ᾭὯὶᾠ  

├χ 

1) ᶈ slave₩ẪїιᶊᶍјҺ copy ᾭὯḷḕᵸ DR 

2) ҭјᶴ֗֒ת εḅ‛ TxE=0ιҠ ֒ԄᾭὯḷ

ḕᵸζ 

3) ḅ‛ᶈᶴת ACK ֗Ὴᴧּו ARLO҆ҭιὶᾠֹ￼

Ḕ јҺ copyֹᾭὯḷḕᵸ ιᵼ℅ј ֹ 

19.5.5. I2C 状态寄存器(I2C_SR1) 

Address offset:0x14 

Reset value:0x0000 

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

Re
s 

Re
s 

Re
s 

Re
s 

OVR AF ARLO BERR 
Tx
E 

RxN
E 

Re
s 

STOP
F 

Re
s 

BT
F 

ADD
R 

S
B 

    
RC_W

0 
RC_W

0 
RC_W

0 
RC_W

0 
R R  R  R R R 

 

Bit Name R/W Reset Value Function 

15:13 Reserved RES - Reserved 

12 PECERR RC_W0 0 

ᶈὶᾠῊᴧּו PEC  

0χῂ PEC ιὶᾠֹ PECᵅ ᵻ ACKεḅ

‛ ACK=1ζ 

1χῶ PEC ιὶᾠֹ PECᵅ ᵻ NACKεј

ACKѭӍӪζ 

ӈּי ҭ֒ 0▐ ιἆẸ PE=0Ὴּי ҭ▐

 

11 OVR RC_W0 0 

/ ‰Ố  

0χῂ / ψ 

1χ֧א /  

Ẹ NOSTRETCH=1Ὴιᶈҡ₩Ẫї ӈ ҭ

ӈψ 

ᶈὶᾠ₩ẪѧẸᾠֹ ѦᾺ￼Ḕ Ὴεץὐ ACK

Ẕ ֗ζιᾭὯḷḕᵸ ￼ԓḳ ῾ ֧ι

ֱᾺὶᾠ￼Ḕ ṄѢ᷂  
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ᶈᴧ ₩ẪѧẸ ᴧ ѦᾺ￼Ḕ Ὴιᴐ≡ῶ

Ὰ￼ᾭὯ֒ԄᾭὯḷḕᵸιᵃ‾￼Ḕ Ṅ ᴧ

ѣ₭  

ӈּי ҭ֒ 0▐ ιἆẸ PE=0Ὴּי ҭ▐

 

├χḅ‛ᾭὯḷḕᵸ￼֒ᾛӐᴧּוῊ Ẃὶ

SCL￼і״⌐ιᴧ ￼ᾭὯῗј ḧ￼ιẊᴧּו

ӠὙῊ  

10 AF RC_W0 0 

Ẕ ᷂ ‰Ố  

0χ≡ῶẔ ᷂ ψ 

1χẔ ᷂  

Ẹ≡ῶ ᵻẔ Ὴι ҭṄ ӈ ḷḕᵸ  

ӈּי ҭ֒ 0▐ ιἆẸ PE=0Ὴּי ҭ▐

 

9 ARLO RC_W0 0 

Ҭ Ѣ᷂εѮ₩Ẫζ  

0χ≡ῶ₅╜ֹҬ Ѣ᷂ψ 

1χ₅╜ֹҬ Ѣ᷂  

Ẹὶᴭ᷂ᴞḾỞ ￼ίֺ ᴰ ѦѮ Ὴι ҭ

Ṅ ӈ ḷḕᵸ  

ӈּי ҭ֒ 0▐ ιἆᶈ PE=0Ὴּי ҭ▐

 

ᶈ ARLO҆ҭѳᵅιI2Cὶᴭ Ὥᵻҡ₩Ẫ֬ט

εM/SL=0ζ  

8 BERR RC_W0 0 

Ở ֧ ‰Ố  

0χῂ Ḋἆ ӯ₿‍ҭ֧ ψ 

1χ Ḋἆ ӯ₿‍ҭ֧  

Ẹὶᴭ₅╜ֹ ￼ Ḋἆ ӯ₿‍ҭι ҭṄ

ӈ 1  

ӈּי ҭ֒ 0▐ ιἆ ᶈ PE=0Ὴּי ҭ▐

 

7 TxE R 0 

ᾭὯḷḕᵸѭ εᴧ Ὴζ‰Ố  

0χᾭὯḷḕᵸ ψ 

1χᾭὯḷḕᵸѭ  

ᶈᴧ ᾭὯῊιᾭὯḷḕᵸѭ Ὴ ӈ 1ι

ᶈᴧ ᶊᶍ ⅎј ӈ  

ҭ֒ᾭὯֹ DRḷḕᵸᴵ▐ ӈιἆᶈᴧּו

Ѧ Ḋἆӯ₿‍ҭᵅιἆẸ PE=0Ὴּי ҭ

▐ט  

ḅ‛ᾠֹ Ѧ NACKιἆї Ѧ ᴧ ￼Ḕ Ὴ

PECεPEC=1ζι ӈј ӈ  

├χᶈ֒Ԅ 1Ѧ ᴧ ￼ᾭὯᵅιἆ ҃

BTFῊ֒ԄᾭὯι ј ▐ TxEӈιᵼѭ℅Ὴ

ᾭὯḷḕᵸѭ  

6 RxNE R 0 

ᾭὯḷḕᵸ εὶᾠῊζ‰Ố  

0χᾭὯḷḕᵸѭ ψ 

1χᾭὯḷḕᵸ  
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ᶈὶᾠῊιẸᾭὯḷḕᵸјѭ ι ӈ ḷḕ

ᵸ ᶈὶᾠᶊᶍ ⅎι ḷḕᵸј ӈ  

ҭḾᾭὯḷḕᵸ￼ ֒ᾛӐҺ▐ ḷḕᵸι

ἆẸ PE=0Ὴּי ҭ▐  

├χẸ ҃ BTFῊι ᴨᾭὯј ▐ RxNE

ӈιᵼѭ℅ῊᾭὯḷḕᵸҠѭ◑  

5 Reserved RES - Reserved 

4 STOPF R 0 

ӯ₿‍ҭ₅╜ӈεҡ₩Ẫζ  

0χ≡ῶ₅╜ֹӯ₿ӈψ 

1χ₅╜ֹӯ₿‍ҭ  

ᶈ ѦẔ ѳᵅεḅ‛ ACK=1ζιẸҡ ᶵᶈỞ

і₅╜ֹӯ₿‍ҭῊι ҭṄ ӈ 1  

ҭ ᴨ I2C_SR1ḷḕᵸᵅιḾ I2C_CR1ḷḕ

ᵸ￼֒ᾛӐṄ▐ ӈιἆẸ PE=0Ὴι ҭ▐

ӈ  

├χᶈᾠֹ NACKᵅιSTOPFӈјҺ ӈ  

3 reserved    

2 BTF R 0 

Ḕ ҽ ​‰Ốӈ  

0χḔ ҽ ῾Ḣἄ 

1χḔ ҽ ἄו ​ 

ᶈї֯ừ֙ї ҭṄ ӈ ḷḕᵸεẸ slave₩

ẪιNOSTRETCH=0Ὴψmaster₩Ẫιљ

NOSTRETCHῂԋζχ 

ĺ ὶᾠῊιẸᾠֹ ѦᾺḔ εץὐ ACK

֗ ζ ћ ᾭ Ὧ ḷ ḕ ᵸ ῾ ᴨ

εRxNE=1ζ  

ĺ ᴧ ῊιẸ ѦᾺᾭὯẔ ᴧ ιћᾭὯ

ḷḕᵸ ῾ ֒ԄᾺ￼ᾭὯεTxE=1ζ  

ҭ ᴨ I2C_SR1ḷḕᵸᵅιḾᾭὯḷḕᵸ

￼ ἆ֒ᾛӐṄ▐ ӈψἆᴧ Ѧ Ḋἆӯ

₿‍ҭᵅιἆẸ PE=0Ὴιּי ҭ▐  

├χ 

ᶈᾠֹ Ѧ NACKᵅιBTFӈјҺ ӈ  

1 ADDR R 0 

ᶊᶍṰ ᴧ εѮ₩Ẫζ/ᶊᶍש εҡ₩Ẫζ  

ҭ ᴨ I2C_SR1ḷḕᵸᵅιԜ I2C_SR2ḷ

ḕᵸṄ▐ ӈψẸ PE=0Ὴιּי ҭ▐  

地址匹配（Slave）： 

0χᶊᶍјש ἆ≡ῶᾠֹᶊᶍψ 

1χᾠֹ￼ᶊᶍש  

Ẹᾠֹ￼ҡᶊᶍљ OARḷḕᵸἆ general callᶊ

ᶍש ι ҭṄ ӈ ӈ  

Note: ᶈ slave₩Ẫїιὸ Ḣᾯ￼▐

sequeceιᴏᶈ ADDR ӈᵅιӾ SR1ḷḕ

ᵸιԜ SR2ḷḕᵸ  

地址已发送（Master）： 

0χᶊᶍᴧ ≡ῶ ​ψ 

1χᶊᶍᴧ ​  
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7ӈᶊᶍῊιẸᾠֹ ACK byteᵅ ӈ  

Note: ᶈᾠֹ NACKᵅι ḷḕᵸјҺ ӈ  

0 SB R 0 

Ḋӈ‰ỐεѮ₩Ẫζ  

0χ῾ᴧ Ḋ‍ҭψ 

1χ Ḋ‍ҭṰᴧ ψ 

ɋẸᴧ Ḋ‍ҭῊι ӈ ḷḕᵸ  

ɋ ҭ ᴨ I2C_SR1ḷḕᵸᵅιḾᾭὯḷḕᵸ￼

֒ᾛӐṄ▐ ӈψἆẸ PE=0Ὴιּי ҭ▐

 

19.5.6. I2C 状态寄存器 2 (I2C_SR2) 

Address offset:0x18 

Reset value:0x0000 

Note: ᴏӔ ADDR‰Ốӈᶈ I2C_SR1ḷḕᵸᵅ ӈιᶈ I2C_SR1ѳᵅԜ I2C_SR2ḷḕᵸιѼҺ▐

ADDR‰Ốӈ ᵼ℅ιҝᶈᴧא I2C_SR1ḷḕᵸ￼ ADDRӈ ӈἆ STOPFӈ ▐ ῊιI2C_SR2ḷḕ

ᵸἑọ  

 

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

 Res Res Res Res 
GEN-
CALL 

Res TRA BUSY MSL 

R R R R R R R R    R  R R R 

 

Bit Name R/W Reset Value Function 

15:7 reserved    

4 GENCALL R 0 

ẍᾘᵗᴲᶊᶍεҡ₩Ẫζ  

0χ῾ᾠֹẍᾘᵗᴲᶊᶍψ 

1χẸ ENGC=1Ὴιᾠֹẍᾘᵗᴲ￼ᶊᶍ  

Ẹғּו Ѧӯ₿‍ҭἆ Ѧ ᶶ￼ Ḋ‍ҭῊι

ἆ PE=0Ὴι ҭ▐ ḷḕᵸ  

3 Reserved RES - Reserved 

2 TRA R 0 

ᴧ /ὶᾠ‰Ố  

0χὶᾠֹᾭὯ 

1χᾭὯṰᴧ  

ᶈᾯѦᶊᶍҽ ⅎ￼ Ṕι ḷḕᵸ⁞Ὧᶊᶍ

Ḕ ￼ R/Wӈ‎ ḧ  

Ẹ₅╜ֹӯ₿‍ҭεSTOPF=1ζιἆ ᶶ￼

Ḋ‍ҭ ἆ Ở Ҭ Ѣ᷂εARLO=1ζιἆẸ

PE=0Ὴι ҭ▐ ḷḕᵸ  

1 BUSY R 0 

Ở Ồ‰Ố  

0χᶈỞ іῂᾭὯ  

1χᶈỞ і⃰ᶈ ᾭὯ  

Ẹ₅╜ֹ SDAἆ SCLѭӉּכẈῊι ҭ ӈ  

Ẹ₅╜ֹ Ѧӯ₿‍ҭῊι ҭ▐  

ḷḕᵸὝ Ẹׁ⃰ᶈ ￼Ở ιẸὶᴭ

εPE=0ζῊזּ ӡỤҠⱡ ῭Ὰ  

0 MSL R 0 Ѯҡ₩Ẫ  
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0χslave 

1χmaster 

ɋẸὶᴭᶴ҈Ѯ₩ẪεSB=1ζῊι ҭ ӈψ 

ɋẸỞ і₅╜ֹ Ѧӯ₿‍ҭεSTOPF=1ζ

Ҭ Ѣ᷂εARLO=1ζ ἆẸ PE=0Ὴι ҭ▐

 

19.5.7. I2C 时钟控制寄存器(I2C_CCR) 

Address offset:0x1C 

Reset value:0x0000 

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

F/S DUTY Res Res CCR[11:0] 

RW RW   RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

15 F/S RW 0 

I2CѮ₩Ẫ Ὅ  

0χ‰֝₩Ẫ 

1χồ ₩Ẫ 

14 DUTY RW 0 

ồ ₩ẪῊ￼ᴉ ⅝  

0χồ ₩ẪїχTlow/Thigh=2 

1χồ ₩ẪїχTlow/Thigh=16/9 

13:12 Reserved RES - Reserved 

11:0 CCR[11:0] RW 0 

ồ /‰֝₩Ẫї￼Ὴ ίֺ֫ ᾭεѮ₩

Ẫζ  

֫ ᾭּ҈ז Ѯ₩Ẫї￼ SCLῊ  

 ̧ ‰֝₩Ẫχ 

V Thigh=CCR x Tpclk 
V Tlow =CCR x Tpclk 

 ̧ ồ ₩Ẫχ 

V DUTY=0: 
Thigh=CCR x Tpclk 
Tlow =2 x CCR x Tpclk 

V DUTY=1(ѭ ֹ 400KHz): 

Thigh=9 x CCR x Tpclk 
Tlow =16 x CCR x Tpclk 

├χ 

1. ӹ ḧ￼ῳṇӪѭ 0x04ιᶈồ DUTY₩

Ẫїӹ ￼ῳṇӪѭ 0x01 

2. Thigh=tr(SCL)+tw(SCLH) 
3. Tlow=tr(SCL)+tw(SCLL) 

4. ҎảῊ≡ῶ ◒ᵸ 

5. ᴱῶẸ PE=0Ὴἑ ḷḕᵸψ 

19.5.8. I2C TRISE 寄存器 (I2C_TRISE) 

Address offset:0x20 

Reset value:0x0000 

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

Res Res Res Res Res Res Res Res Res Res TRISE[5:0] 

          RW RW RW RW RW RW 
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Bit Name R/W Reset Value Function 

15:6 Reserved RES - Reserved 

5:0 TRISE RW 0 

ᶈồ /‰֝₩Ẫї￼ῳᶽі״Ὴ εѮ₩Ẫζ  

ҎӈẔ ώӗᶈ master modeїι SCLᴦ

ᵻ ￼ῳᶽὙ Ὴ ‾Ӯ￼ ￼ῗῂ SCL

і״⌐Ὑ Ὴ ᶺṈιSCL ӠὙ Ѧ ḧ￼

ꞌ  

Ҏӈọ ѭ I2CỞ ֧￼ῳᶽ￼

SCLі״Ὴ ιᶭ ℓẄѭ 1  

ӕḅχ‰֝₩Ẫѧῳᶽӹ SCLі״Ὴ ѭ

1000ns ḅ‛ᶈ I2C_CR2ḷḕᵸѧ FREQ[5:0]

ѧ￼Ӫ ҈ 0x08ιTpclk=125nsιֱ TRISEѧ

ѭ 0x09ε1000ns/125ns = 8 + 1 = 9ζ  

◒└ᵸ￼ӪѼᴵҨֹז TRISEԓ  

ḅ‛ ‛јѭᾯᾭιֱṄᾯᾭ ֫֒Ԅ TRISEι

Ҩ Ӡ tHIGHᴠᾭ  

├χẸ PE=0Ὴἑ ḷḕᵸ  

19.5.9. I2C 寄存器映像 

Offset Register 1
5
 

1
4
 

1
3
 

1
2
 

1
1
 

1
0
 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

0x00 
I2C_CR1 

S
W

R
S

T
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

P
O

S
 

A
C

K
 

S
T

O
P

 

S
T

A
R

T
 

N
O

S
-

T
R

E
T

C
H

 

E
N

G
C

 

E
N

P
E

C
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

P
E

 

Reset value 0       0 0 0 0 0 0 0         0 

0x04 
I2C_CR2 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

IT
-

B
U

F
E

N
 

IT
E

V
-

T
E

N
 

IT
E

R
-

R
E

N
 

R
e
s
. 

R
e
s
. 

FREQ[5:0] 

Reset value           0 0 0     0 0 0 0 0 0 

0x08 
I2C_OAR1 R

e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. ADD[7:1] R
e s
. 

Reset value                 0 0 0 0 0 0 0   

0x10 
I2C_DR R

e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. 

R
e s
. DR[7:0] 

Reset value                 0 0 0 0 0 0 0 0 

0x14 
I2C_SR1 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

O
V

R
 

A
F

 

A
R

L
O

 

B
E

R
R

 

T
X

E
 

R
X

N
E

 

R
e
s
. 

S
T

O
P

F
 

R
e
s
. 

B
T

F
 

A
D

D
R

 

S
B

 

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

0x18 
I2C_SR2 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

G
E

N
-

C
A

L
L

 

R
e
s
. 

T
R

A
 

B
U

S
Y

 

M
S

L
 

Reset value                       0   0 0 0 

0x1C 
I2C_CCR F

/S
 

D
U

T

Y
 

R
e
s
. 

R
e
s
. 

CCR[11:0] 

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

0x20 
I2C_TRISE 

R
e
s

. 

R
e
s

. 

R
e
s

. 

R
e
s

. 

R
e
s

. 

R
e
s

. 

R
e
s

. 

R
e
s

. 

R
e
s

. 

R
e
s

. TRISE[5:0] 

Reset value                     0 0 0 0 1 0 
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20.  通用同步异步收发器  (USART) 

20.1. 介绍 

ᵃℓầℓᾠᴧᵸ(USART)ώӗ҃זּ ♄╗￼Ά│љӔּזṪў‰֝NRZầℓѩ ᾭὯ⁪Ẫ￼ᶹ ᶵѳ

ԅᴥṪᾭὯҐὭ USARTַּ֫זᾭ└⸗ꞌᴧּוᵸώӗḴ ᶀ￼└⸗ꞌ Ὅ   

ḜᾟὙᵃℓᴅᵇ ӡᵙᴁᴥṪᴅ ӡ Ḝ ӹ ᶺᶴתᵸ ӡ   

20.2. USART 主要特性 

Â ԅᴥṪầℓ ӡ 

Â NRZ‰֝⁪Ẫ 

Â ᴵ 16Ӥἆ 8Ӥ ‾ιᶭזᶈ ẙᵙῊ ḳỏẙ￼♄╗ớ 

Â ᴧ ᵙὶᾠԊּז￼ᴵ └⸗ꞌιῳ 4.5Mbit/s  

Â ט└⸗ꞌ₅╜ 

Â ᴵ ￼ᾭὯ ẙ 8ӈἆ 9ӈ 

Â ᴵ ￼ӯ₿ӈε1ἆ 2ӈζ 

Â ᵃℓ₩Ẫᵙѭᵃℓ ￼Ὴ ו֧  

Â ᴅ ᴁᴥṪ  

Â ꜠ ￼ᴧ ᵙὶᾠӔ ӈ 

Â ҭ╙ίֺ 

Â ₅╜‰Ố 

ü ὶᾠ buffer◑ 

ü ᴧ buffer  

ü ҽ ​ 

Â ᷈ӱ› ίֺ 

ü ᴧ › ӈ 

ü ḾὶᾠᾭὯ ›  

Â Ṿ‰Ố￼ѧᾸ◊ 

ü CTSᾡᴪ 

ü ᴧ ḷḕᵸ  

ü ᴧ Ḣἄ 

ü ὶᾠᾭὯḷḕᵸ◑ 

ü ₅╜ֹỞ  

ü ○֧  

ü ṿ  

ü ᵹ ᾛӐ 

ü ₅╜  

Â ᶺᶴתᵸ ӡ 

ü ḅ‛ᶊᶍјש ιֱ Ԅ ₩Ẫҡ ₩Ẫᵨ χ ₅╜ᵙᶊᶍ‰Ố₅╜ 
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20.3. USART 功能描述 

USARTὶᴭ ѕѦẬ љԎҤ ᶵ ὶᶈ үӍ USARTᴥᵇ ӡ Ṉ ѣѦ χὶᾠᾭὯ

Ԅ(RX)ᵙᴧ ᾭὯ ֧(TX)  

RX：ὶᾠᾭὯѩ ‾Ἡ ‎ָתᾭὯᵙᵹ ιҡ ỠᶶᾭὯ  

TX：ᴧ ᾭὯ ֧ Ẹᴧ ᵸ ₿Ὴι ֧Ậ ỠᶶֹḜ￼ I/O ᴭ Ẹᴧ ᵸ ☼╗ιẊћјᴧ ᾭ

ὯῊιTXẬ ᶴ҈ Ẉכּ ᶈᴅ ₩Ẫ ι℅ I/Oᴭ ᵃῊּ҈זᾭὯ￼ᴧ ᵙὶᾠ  

Â Ở ᶈᴧ ἆὶᾠׁẔᶴ҈ ꜛỗ 

Â Ѧ Ḋӈ 

Â ѦᾭὯḔ(8ἆ 9ӈ)ιῳӉῶᾦӈᶈׁ 

Â 1 2Ѧ￼ӯ₿ӈιּי℅ ῎ᾭὯṿ￼ ​ 

Â Ӕּ֫זᾭ└⸗ꞌᴧּוᵸχ12ӈᾯᾭᵙ 4ӈṇᾭ￼ Ά│ 

Â Ѧꜛỗḷḕᵸ(USART_SR) 

Â ᾭὯḷḕᵸ(USART_DR) 

Â Ѧ└⸗ꞌḷḕᵸ(USART_BRR)ι12ӈ￼ᾯᾭᵙ 4ӈṇᾭ 

ᶈᵃℓ₩Ẫѧ ї֯Ậ χ 

CK：发送器时钟输出。 

℅Ậ ᵃℓҽ҈זּ֧ ￼Ὴ ι(ᶈ Startӈᵙ Stopӈі≡ῶῊ ֗ι ҭᴵ ὍῗᵋᴵҨᶈῳᵅ Ѧ

ᾭὯӈ ֧ ѦῊ ֗) ᾭὯᴵҨᶈ RXіᵃℓ ὶᾠ ᴵҨּז‎ίֺṾῶ ӈḷḕᵸ￼ᶹ ᶵ(ӕḅ

LCD (ᵸט Ὴ ӈᵙ‖ớ ῗ ҭᴵ ￼  

ї֯Ậ ᶈ ҭ╙ί₩Ẫѧ χ 

Â nCTS: ▐ ᴧ ι ῗ ẈιᶈẸׁᾭὯҽכּ ​Ὴ Ᾰї ₭￼ᾭὯᴧ  

Â nRTS: ᴧ ∂ι ῗӉּכẈι ῎ USART֝ᶵḄὶᾠᾭὯ  
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IrDA
SIR

EDDEC
BLOCK

HARDWARE 
FLOW 

CONTROLLER

TX

RX

RTS

CTS

Transmit data 
register(TDR)

Transmit shift register Receive shift register

Receive data 
register(RDR)

GT PSC

SCEN NACK HD IRLP IREN STOP[1:0] CKEN CPOL CPHALINE LBCL

USART Address

CK CONTROL

M WAKE PCE PSUE PEIE

TRANSMIT 
CONTROL

WAKE 
UP UNIT

RECEIVER 
CONTROL

TCIE
RXNE 

IE
IDLE IE TETXEIE RE

RW
U LBD TXE TC RXNECTS IDLE ORE

USART INTREEUPT 
CONTROL

/16 /USARTDIV

TRANSMIT RATE 
CONTROL

DIV_Mantissa DIV_Fraction

RECEIVER RATE 
CONTROL

PWDATA PRDATA

CR3

CR2

GTPR

CR2

CR1

CR1

SBK NE FE PE

SR

USART_BRR

TE

15 4 0

Conventional baud rate generation

RE

fPCL Kx

̂x=1,2̃

Receiver 
clock

Write

CPU

DATA REGISTER(DR)

CK

CPU

 

ᶃ 20-1 USART⁭ᶃ 

20.3.1. USART 特征描述 

Ḕ ᴵҨ USART_CR1ḷḕᵸѧ￼ Mӈι Ὅἄ 8ἆ 9ӈ ᶈ Ḋӈῼ ιTX ᶴ҈ӉּכẈι

ᶈӯ₿ӈῼ ᶴ҈ Ẉכּ  

ᴺ ѭḢԅּ1’י’ ἄ￼ ѦḢᾯ￼ᾭὯṿιᵅ ᵍ҃ᾭὯ￼їץ ṿ￼ẦḊӈ(‘1’￼ӈᾭѼץ

ὐ҃ӯ₿ӈ￼ӈᾭ)  

ᾸẦ ᴺ ѭᶈ Ѧṿᵕῼԓԅ ᾠֹ’0’(ץὐӯ₿ӈῼ ιѼῗ’0’) ᶈᾸẦ ᴺ ​Ὴιᴧ ᵸԜᾀ

Ԅ 1ἆ 2Ѧӯ₿ӈ(‘1’)‎Ẕ Ḋӈ  

ᴧ ᵙὶᾠּי Ԋּז￼└⸗ꞌᴧּוᵸ ιẸᴧט ᵸᵙὶᾠᵸ￼Ӕ ӈָ֫ ӈῊιָ֫ѭԎғּוῊ  
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Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8 Stop 
bit

Next 
start 
bit

Data 
frame

Possible
parity 

bit

Next data frame

Start 
bit

Start 
bit

Idle frame

Break frame
Stop 
bit

Start 
bit

Clock

9 bit word length(M bit is set),1 stop bit

Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Stop 
bit

Next 
start 
bit

Data 
frame

Possible
parity 

bit

Next data frame

Start 
bit

Start 
bit

Idle frame

Break frame
Stop 
bit

Start 
bit

Clock

8 bit word length(M bit is reset),1 stop bit

** LBCL bit controls last data clock pulse

**

**

** LBCL bit controls last data clock pulse

 

ᶃ 20-2 Ḕ  

20.3.2. 发送器 

ᴧ ᵸ⁞Ὧ Mӈ￼ꜛỗᴧ 8ӈἆ 9ӈ￼ᾭὯḔ Ẹᴧ Ӕ ӈ(TE) Ὴιᴧ ӈḷḕᵸѧ￼ᾭὯ

ᶈ TX і ֧ι Ẕ￼Ὴ ֗ᶈ CK і ֧  

20.3.2.1. 字符发送 

ᶈ USARTᴧ ῼ ιᶈ TXẬ і Ӿ ֧ᾭὯ￼ῳӉῶᾦӈ ᶈ℅₩Ẫ USART_DRḷḕᵸץᵍ҃ Ѧ

ԓ Ở ᵙᴧ ӈḷḕᵸѳ ￼ ֗ᵸ  

⅛ѦḔ ѳׁ ῶ ѦӉּכẈ￼ Ḋӈψѳᵅ ￼ӯ₿ӈιԎᾭ ᴵ USARTᾟὙᶺ ӯ₿ӈ￼

χ1ᵙ 2Ѧӯ₿ӈ  

├χ  

ᶈᾭὯҽ ῼ ј ᶶӈ TEӈιᵋֱṄ ᶐ TX і￼ᾭὯιᵼѭ└⸗ꞌ ᾭᵸӯ₿ ᾭ ⃰ᶈҽ ￼Ẹ

ׁᾭὯṄѢ᷂  

TEӈ ☼╗ᵅṄᴧ Ѧ ṿ  

20.3.2.2. 可配置的停止位 

⅛ѦḔ ᴧ ￼ӯ₿ӈ￼ӈᾭᴵҨ ίֺḷḕᵸ 2￼ӈ 13 12  

1) 1Ѧӯ₿ӈχӯ₿ӈӈᾭ￼ Ӫ  

2) 2Ѧӯ₿ӈχᴵּ҈זẂ USART₩Ẫ ᴅ ₩ẪҨᴣ ֺ ᵸ₩Ẫ  

ṿץὐ҃ӯ₿ӈ  
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ᾸẦṿῗ 10ӈӉּכẈιᵅ ӯ₿ӈ(Ẹ m=0Ὴ)ψἆ 11ӈӉּכẈιᵅ ӯ₿ӈ(m=1Ὴ) јᴵ ҽ ῭

￼ᾸẦṿ( ẙᶽ҈ 10ἆ 11ӈ)  

Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Stop 
bit

Next 
start 
bit

Data 
frame

Possible
parity 

bit

Next data frame

Start 
bit

Clock

a) 1 stop bit

Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7

Next 
start 
bit

Data 
frame

Possible
parity 

bit

Next data frame

Start 
bit

b) 2 stop bit

2 stop bit

 

ᶃ 20-3 ӯ₿ӈ 

ℓ χ 

1) ᶈ USART_CR1ḷḕᵸі ӈ UEӈ‎☼╗ USART 

2) USART_CR1￼ Mӈ‎ḧѲḔ  

3) ᶈ USART_CR2ѧ ӯ₿ӈ￼ӈᾭ  

זַּ (4 USART_BRRḷḕᵸ Ὅ ∂￼└⸗ꞌ  

5) USART_CR1ѧ￼ TEӈιᴧ Ѧ ṿӐѭ ₭ᾭὯᴧ  

6) Ἣ ᴧ ￼ᾭὯ֒ USART_DRḷḕᵸ(℅טӐ▐ TXEӈ) ᶈᴱῶ Ѧ ֗ᵸ￼ừ֙їιḾ⅛Ѧểᴧ

￼ᾭὯ ᶶℓ 7  

7) ᶈ USART_DRḷḕᵸѧ֒Ԅῳᵅ ѦᾭὯḔᵅι ể TC=1ιḜ ῳᵅ ѦᾭὯṿ￼ҽ ​ Ẹ

ԋ USARTἆ Ԅӯ ₩Ẫѳׁι ҽ ​ι ԁ ᶐῳᵅ ₭ҽ  

20.3.2.3. 单字节通信 

▐ TXEӈỞῗ ḾᾭὯḷḕᵸ￼֒ᾛӐ‎Ḣἄ￼ TXEӈּי ҭ‎ ιḜ ῎χ 

Â ᾭὯṰ ҡ TDR ֹ ӈḷḕᵸιᾭὯᴧ Ṱ ẦḊ 

Â TDRḷḕᵸ ▐  

Â ї ѦᾭὯᴵҨ ֒ USART_DRḷḕᵸ јҺ Ӿׁ￼ᾭὯ 

ḅ‛ TXEIEӈ ι℅‰ỐṄғּו ѦѧᾸ  

ḅ‛℅Ὴ USART⃰ᶈᴧ ᾭὯιḾ USART_DRḷḕᵸ￼֒ᾛӐἫᾭὯḕ TDRḷḕᵸιẊᶈẸׁҽ

​ῊἫ ᾭὯᶶֺ ӈḷḕᵸ  

ḅ‛℅Ὴ USART≡ῶᶈᴧ ᾭὯιᶴ҈ ꜛỗιḾ USART_DRḷḕᵸ￼֒ᾛӐ ὶἫᾭὯᾣ ӈḷ

ḕᵸιᾭὯҽ ẦḊιTXEӈ ᴏ  

Ẹ ṿᴧ ḢἄῊ(ӯ₿ӈᴧ ᵅ)Ẋћ ҃ TXEӈιTCӈ ιḅ‛ USART_CR1ḷḕᵸѧ￼ TCIE

ӈ ῊιֱҺғּוѧᾸ  

ᶈ USART_DRḷḕᵸѧ֒Ԅ҃ῳᵅ ѦᾭὯḔᵅιᶈԋ USART₩ᶒѳׁἆ ỉίֺᵸ ԄӉו ₩

Ẫ( їᶃ)ѳׁιọ Ӿ ể TC=1  

Ӕּזї֯ ҭ ▐ TCӈχ 

1λ ₭ USART_SRḷḕᵸψ 
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2λ֒ ₭ USART_DRḷḕᵸ  

├χTCӈѼᴵҨ ҭḾḜ֒ô0ô‎▐ ℅▐ ΆẪᴱὸ ᶈᶺ ֗ᵸ ӡ₩ẪїӔּז  

TX line

TXE flag

Idle 
preamble

USART_DR

TC flag

Frame 1 Frame 2 Frame 3

Set by hardware cleared 
by software

Set by hardware cleared 
by software

Set by hardware 

F1 F2 F3

Set by hardware

Software 
enables the 

USART

Software waits
Until TXE=1 and writes F2 

into DR 

TC is not set 

because TXE=0

TC is not set 

because TXE=0

TC is set because 

TXE=1

Software waits
Until TXE=1 and writes F1 

into DR 

Software waits
Until TXE=1 and writes F3 

into DR 

Software waits

Until TC=1 

 

ᶃ 20-4 TC/TXE behavior when transmitting 

20.3.2.4. 断开符号 

SBKᴵᴧ ѦᾸẦ ᴺ ᾸẦṿ ẙᴨ֘ Mӈ ḅ‛ SBK=1ιᶈḢἄẸׁᾭὯᴧ ᵅιṄᶈ

TX іᴧ ѦᾸẦ ᴺ ᾸẦḔ ᴧ ḢἄῊ(ᶈᾸẦ ᴺ￼ӯ₿ӈῊ)SBK ҭᶶӈ USARTᶈῳᵅ

ѦᾸẦṿ￼ ​ᶴᾀԄ ’1’ιҨӠ ָї ṿ￼ Ḋӈ  

├Ỵχḅ‛ᶈẦḊᴧ ᾸẦṿѳׁι ҭᴡᶶӈ҃ SBKӈιᾸẦ ᴺṄј ᴧ ḅ‛ ᴧ ѣѦ ￼

ᾸẦṿι SBKӈẔ ᶈׁ ѦᾸẦ ᴺ￼ӯ₿ӈѳᵅ  

20.3.2.5. 空闲符号 

ӈ TEṄӔệ USARTᶈ ѦᾭὯṿׁᴧ ṿ  

20.3.3. 接收器 

USARTᴵҨ⁞Ὧ USART_CR1￼ Mӈὶᾠ 8ӈἆ 9ӈ￼ᾭὯḔ  

20.3.3.1. 开始位检测 

ᶈ USARTѧιḅ‛ ֧ Ѧ⸗℮￼ ‾ẑ֯ι ѱṏ ѭә╜ֹ Ѧ Ḋӈ ẑ֯ѭχ 1 1 1 0 X 0 

X 0 X 0 0 0 0 
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RX state Idle Start bit

1 3 72 4 65 8 9 11 1510 12 1413 16

RX line

ideal 
sample 
clock

real 
sample 
clock X X XX X XX X 9 11 1510 12 1413 16

Sample 
values

6/16

7/167/16

One bit time

0 0 0X X X0 0 0 X X0 X XX X111

Falling edge 
detection

At least 2 
bits out of 3 

at 0

At least 2 
bits out of 3 

at 0

 

ᶃ 20-5 ẦḊӈ₅╜ 

ḅ‛ ẑ֯јḢᾯι ѱὶᾠ Ṅ ֧ Ḋӈә╜Ẋᵻֹ ꜛỗ(ј ‰Ốӈ) ểї ⌐ ḅ‛ 3Ѧ

‾♇ ѭô0ô(ᶈ 3 5 7ӈ￼ ₭ ‾ιᵙᶈ 8 9 10￼ ҇₭ ‾ ѭô0ô)ιֱ ᾠֹ Ḋӈι Ὴ

RXNE‰Ốӈιḅ‛ RXNEIE=1ιֱғּוѧᾸ  

ḅ‛ѣ₭ 3Ѧ ‾♇іҝῶ 2Ѧῗô0ô(3 5 7ӈ￼ ‾♇ᵙ 8 9 10ӈ￼ ‾♇)ι ѱ ḊӈҠⱡ

ῗῶᾦ￼ιӇῗҺ NEᵹᶲ‰Ốӈ ḅ‛ј ◑ Ѧ‍ҭιֱѧ₿ Ḋӈ￼ә╜ ιὶᾠᵸҺᵻֹ

ꜛỗ(ј ‰Ốӈ)  

ḅ‛ῶ ₭ 3Ѧ ‾♇іҝῶ 2Ѧῗô0ô(3 5 7ӈ￼ ‾♇ἆ 8 9 10ӈ￼ ‾♇)ι ѱ ḊӈҠ

ⱡῗῶᾦ￼ιӇῗҺ NEᵹᶲ‰Ốӈ  

20.3.3.2. 字符接收 

ᶈ USARTὶᾠῼ ιᾭὯ￼ῳӉῶᾦӈ Ӿҡ RX ᶈ℅₩Ẫ ι USART_DRḷḕᵸץᵍ￼ ֗

ᵸӈ҈ԓ Ở ᵙὶᾠ ӈḷḕᵸѳ  

ℓ χ 

1. Ṅ USART_CR1ḷḕᵸ￼ UE 1‎☼╗ USART  

2. USART_CR1￼ MӈḧѲḔ  

3. ᶈ USART_CR2ѧ ֒ӯ₿ӈ￼Ѧᾭ 

ꞌḷḕᵸ⸗└זַּ .4 USART_BRR ὍṸῺ￼└⸗ꞌ  

5. USART_CR1￼ REӈ ☼╗ὶᾠᵸιӔḜẦḊḿἧ Ḋӈ  

Ẹ Ḕ ὶᾠֹῊχ 

● RXNEӈ ӈ Ḝ ῎ ӈḷḕᵸ￼ԓḳ ֹ RDR Ὥᴯ ιᾭὯṰ ὶᾠẊћᴵҨ ὐץ)֧

љѳῶԋ￼ ‰Ố)  

● ḅ‛ RXNEIEӈ ιғּוѧᾸ  

● ᶈὶᾠῼ ḅ‛₅╜ֹṿ ιᵹ ἆ○֧ ι ‰ỐṄ  



PY32F002B Ύ  

265/308 

● ᶈᴅ ֗ᵸ₩Ẫ ιּי ҭ USART_DRḷḕᵸḢἄḾ RXNEӈ▐  RXNE‰ỐѼᴵҨ ḾḜ֒ 0‎

▐ RXNEӈọ ᶈї Ḕ ὶᾠ ​ׁ ▐ ιҨ ԁ○֧  

├Ỵχ ᶈὶᾠᾭὯῊιREӈјẔ ᶶӈ ḅ‛ REӈᶈὶᾠῊ ▐ ιẸׁḔ ￼ὶᾠ Ѣ᷂  

20.3.3.3. 断开符号 

Ẹὶᾠֹ ѦᾸẦṿῊιUSARTӵᶴתṿ ‾ᶴתḜ  

20.3.3.4. 空闲符号 

Ẹ ṿ ₅╜ֹῊιԎᶴתℓ ᵙὶᾠֹ῞ ᾭὯṿ ‾ιӇḅ‛ IDLEIEӈ Ṅғּו ѦѧᾸ  

20.3.3.5. 溢出错误 

ḅ‛ RXNE ≡ῶ ᶶӈιᴡὶᾠֹ ѦḔ ιֱᴧּו○֧ ᾭὯᴱῶẸ RXNEӈ ▐ ᵅἑ ҡ

ӈḷḕᵸ ֹ RDRḷḕᵸ  RXNE‰ ῗὶᾠֹ⅛ѦḔ ᵅ ӈ￼ ḅ‛ї ѦᾭὯṰ ᾠֹι RXNE

‰ỐҠῗ ￼ι○֧ ғּו  

Ẹ○֧ ғּוῊχ 

● OREӈ ӈ  

● RDRԓḳṄјҺѢ᷂ USART_DRḷḕᵸҠ ệֹӾׁ￼ᾭὯ  

● ӈḷḕᵸѧҨׁ￼ԓḳṄ ᵅὶᾠֹ￼ᾭὯ ṄѢ᷂  

● ḅ‛ RXNEIEӈ ἆ EIE ιѧᾸғּו  

● ẑἚ Ḿ USART_SRᵙ USART_DRḷḕᵸ￼ ᾛӐιᴵᶶӈ OREӈ 

├ỴχẸ OREӈ ӈῊι ῎ Ṉῶ 1ѦᾭὯṰ Ѣ᷂ ῶѣ ᴵ ớχ 

● ḅ‛ RXNE=1ιі ѦῶᾦᾭὯ ᶈὶᾠḷḕᵸ RDRіιᴵҨ ֧  

● ḅ‛ RXNE=0ι Ỵᵖ і ѦῶᾦᾭὯṰ ιRDRṰ ≡ῶѠ ᴵ Ẹі ѦῶᾦᾭὯᶈ RDR

ѧ ᴨ￼ᵃῊᴡὶᾠֹᾺ￼(ѼṏῗѢ᷂￼)ᾭὯῊι℅ ừ֙ᴵ ᴧּו ᶈ ẑ֯ῼ (ᶈ USART_SRḷḕᵸ

ᵙ USART_DR ѳ )ὶᾠֹᾺ￼ᾭὯι℅ ừ֙Ѽᴵ ᴧּו  

20.3.3.6. 噪音错误 

Ӕּז ‾Ἡ (ᵃℓ₩Ẫ ᶹ)ι ῶᾦָת ԄᾭὯᵙᵹ ‎ ᾭὯỠᶶ  

1 3 72 4 65 8 9 11 1510 12 1413 16

RX line

sample 
clock

6/16

7/167/16

One bit time

Sampled values

 

ᶃ 20-6 ₅╜ᵹᶲ￼ᾭὯ ‾ 

 

 20-1 ₅╜ᵹᶲ￼ᾭὯ ‾ 

采样值 NE 状态 接收的位值 数据有效性 

000 0 0 Valid 

001 1 0 Not Valid 
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采样值 NE 状态 接收的位值 数据有效性 

010 1 0 Not Valid 

011 1 1 Not Valid 

100 1 0 Not Valid 

101 1 1 Not Valid 

110 1 1 Not Valid 

111 0 1 Valid 

 

Ẹᶈὶᾠṿѧ₅╜ֹᵹ Ὴχ 

● ᶈ RXNEӈ￼і״⌐ NE‰Ố  

● ῂᾦᾭὯҡ ӈḷḕᵸҽ ֹ USART_DRḷḕᵸ  

● ᶈᴅѦḔ ӡừ֙їι≡ῶѧᾸғּו ⱡ ιᵼѭ NE‰Ốӈᵙ RXNE‰ỐӈῗᵃῊ ι RXNE

ṄғּוѧᾸ ᶈᶺ ֗ᵸ ӡừ֙їιḅ‛Ṱ ҃ USART_CR3ḷḕᵸѧ EIEӈιṄғּו ѦѧᾸ  

Ӿ ֧ USART_SRιԜ ֧ USART_DRḷḕᵸιṄ▐ NE‰Ốӈ 

20.3.3.7. 帧错误 

ẸҨїừ֙ᴧּוῊ₅╜ֹṿ χ 

ῶᵃℓіἆᶽ≡҈יּ ᵹ ￼ᴝᵼιӯ₿ӈ≡ῶᶈ ῼ￼Ὴ іὶᵙᾠ ָ֧‎  

Ẹṿ ₅╜ֹῊχ 

● FEӈ ҭ  

● ῂᾦᾭὯҡ ӈḷḕᵸҽ ֹ USART_DRḷḕᵸ  

● ᶈᴅḔ ӡῊι≡ῶѧᾸғּו ⱡ ι Ѧӈᵙ RXNEӈᵃῊ ιᵅ ṄғּוѧᾸ ᶈᶺ ֗ᵸ

ӡừ֙їιḅ‛ USART_CR3ḷḕᵸѧ EIEӈ ӈ￼ ιṄғּוѧᾸ  

ẑἚ Ḿ USART_SRᵙ USART_DRḷḕᵸ￼ ᾛӐιᴵᶶӈ FEӈ  

20.3.3.8. 接收期间的可配置的停止位 

ὶᾠῼ ￼ᴵ ￼ӯ₿ӈ ὶᾠ￼ӯ₿ӈ￼ѦᾭᴵҨ ίֺḷḕᵸ 2￼ίֺӈ‎ ιᶈ⃰Ẃ₩Ẫ

ῊιᴵҨῗ 1ἆ 2Ѧ  

Â 1Ѧӯ₿ӈχḾ 1Ѧӯ₿ӈ￼ ‾ᶈ 8ι 9ᵙ 10 ‾♇і  

Â 2Ѧӯ₿ӈχḾ 2Ѧӯ₿ӈ￼ ‾ῗᶈ ӯ₿ӈ￼ 8ι 9ᵙ 10Ѧ ‾♇Ḣἄ￼ ḅ‛ Ѧ

ӯ₿ӈῼ ₅╜ֹ Ѧṿ ιṿ ‰ỐṄ ҇Ѧӯ₿ӈјԜ₅‬ṿ ᶈ Ѧӯ₿

ӈ ​Ὴ RXNE‰ỐṄ  

20.3.4. 分数波特率的产生 

֫ᾭ└⸗ꞌ￼ғּוὶᾠᵸᵙᴧ ᵸ￼└⸗ꞌᶈ USARTDIV￼ᾯᾭᵙṇᾭḷḕᵸѧ￼ӪẔ ἄ ᵃ  

Tx / Rx └⸗  ϊfCK /(16*USARTDIV ) 

￼ fCKῗ ᶹ ￼Ὴ USARTDIVῗ Ѧῂ ᴺ￼ḧ♇ᾭ 12ӈ￼Ӫ ᶈ USART_BRR

ḷḕᵸ  

├χᶈ֒Ԅ USART_BRRѳᵅι└⸗ꞌ ᾭᵸҺ └⸗ꞌḷḕᵸ￼ᾺӪῲὭ ᵼ℅ιј ᶈ ӡ

ѧᾡᴪ└⸗ꞌḷḕᵸ￼ᾭӪ  

如何从 USART_BRR 寄存器值得到 USARTDIV 

例 1： 

ḅ‛ DIV_Mantissa = 27ιDIV_Fraction = 12 (USART_BRR=0x1BC), 

ֱχ 
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Mantissa (USARTDIV) = 27 

Fraction (USARTDIV) = 12/16 = 0.75 

ἍҨ USARTDIV = 27.75 

例 2： 

∂ USARTDIV = 25.62, 

ṏῶχ 

DIV_Fraction = 16*0.62 = 9.92 

ῳὶ ￼ᾯᾭῗχ 10 = 0x0A 

DIV_Mantissa = mantissa (25.620) = 25 = 0x19 

҈ῗι USART_BRR = 0x19A 

例 3： 

∂ USARTDIV = 50.99 

ṏῶχ 

DIV_Fraction = 16*0.99 = 15.84 

ῳὶ ￼ᾯᾭῗχ16 = 0x10 => DIV_frac[3:0]○֧ => ӈọ ṇᾭֹז ֫ 

DIV_Mantissa = mantissa (50.990 + ӈ) = 51 = 0x33 

҈ῗχUSART_BRR = 0x330ιUSARTDIV=51 

 

└⸗ꞌ FPCLK=36MHz FPCLK=72MHz 

ẑᴺ Kbps ḫ  
҈└⸗ꞌḷḕᵸ

ѧ￼Ӫ 
Ṯε%ζ ḫ  

҈└⸗ꞌḷḕᵸ

ѧ￼Ӫ 
Ṯε%ζ 

1 2.4 2.400 937.5 0% 2.4 1875 0% 
2 9.6 9.600 234.375 0% 9.6 468.75 0% 
3 19.2 19.2 117.1875 0% 19.2 234.375 0% 
4 57.6 57.6 39.0625 0% 57.6 78.125 0% 
5 115.2 115.384 19.5 0.15% 115.2 39.0625 0% 
6 230.4 230.769 9.75 0.16% 230.769 19.5 0.16% 
7 460.8 461.538 4.875 0.16% 461.538 9.75 0.16% 
8 921.6 923.076 2.4375 0.16% 923.076 4.875 0.16% 
9 2250 2250 1 0% 2250 2 0% 

10 4500 јᴵ  јᴵ  јᴵ  4500 1 0% 

├χ CPU￼Ὴ ꞌ Ӊιֱ• ⸗ḧ└⸗ꞌ￼ ṮѼ Ӊ ᴵҨ ֹ￼└⸗ꞌі ᴵҨּי ᾭὯệֹ  

20.3.5. USART 接收器容忍度 

ᴱῶẸᾯӌ￼Ὴ ᶊᴪקṇ҈ USARTầℓὶᾠᵸ ᶼḳỏ￼ ᶀιUSARTầℓὶᾠᵸἑ ⃰ẂᶊṪ

Ӑ ẽᵠ Ҏᴪק￼ᵼ ῶχ 

Â DTRAχּ҈יᴧ ᵸ Ṯ ғּו￼ᴪץ)קὐᴧ ᵸ ᵸ￼ᴪק) 

Â DQUANTχὶᾠᵸ └⸗ꞌᴨᾯἍғּו￼ Ṯ 

Â DRECχὶᾠᵸ ᵸ￼ᴪק 

Â DTCLχּ҈יҽ ғּו￼ᴪק( Ẃῗּ҈יᾠᴧᵸᶈּיӉᴪ ￼ ὭῊẑιљּי ᴪӉ ὭῊẑѳ ￼

ј ớἍ ἄ)  

◑ χ DTRA + DQUANT + DREC + DTCL < USARTὶᾠᵸ￼ḳỏẙ  

Ḿ҈⃰ẂὶᾠᾭὯιUSARTὶᾠᵸ￼ḳỏẙ ҈ῳᶽ ḳỏ￼ᴪקιḜӘ ҈ї Ὅχ 

Â ּי USART_CR1ḷḕᵸ￼ MӈḧѲ￼ 10ἆ 11ӈḔ ẙ 
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Â ῗᵋӔּ֫זᾭ└⸗ꞌғּו 

 20-2 DIV_Fraction ѭ 0Ὴ USARTὶᾠᵸ￼ḳỏẙ 

M bit NF is an error NF is don’t care 

0 3.75% 4.375% 

1 3.41% 3.97% 

 

 20-3 DIV_Fraction 0Ὴ USARTὶᾠᵸḳỏẙ 

M bit NF is an error NF is don’t care 

0 3.33% 3.88% 

1 3.03% 3.53% 

20.3.6. USART 自动波特率检测 

USART ᶼᶢ҈ ѦḔ ￼ὶᾠι₅╜Ẋ ט ḧ USARTx_BRRḷḕᵸ￼Ӫ ꞌ₅╜ᶈҨїᶋ⸗└ט

῟ῗῶּזᶴ￼χ 

1)  ꞌώׁ῾  

2)  ⃰ᶈӔּז ḾӉ ẙ￼Ὴ ◊ι  ֺӹ ᶈј╜ Ὴ ӭṮ￼ừ֙їι ệ⃰ ￼└⸗ꞌ 

Ὴ ◊ ꞌọ љ ῼῺ￼ ꞌԒḳ εọ Ὅ 16Ӥ ‾ιẊҡ fCK/65535ᵙ fCK/16ѳ Ὅζ 

ᶈ☼╗ ꞌ₅╜ѳׁι⸗└ט ꞌ₅╜₩Ẫọ⸗└ט Ὅε USARTx_CR3ḷḕᵸ￼

ABRMOD[1:0]ӈ Ὅζ ᶢ҈јᵃ￼Ḕ ₩Ẫιῶᴿ ₩Ẫ  

ᶈ Ҏ ꞌ₩Ẫїι└⸗ꞌᶈᵃℓᾭὯὶᾠῼ⸗└ט Һ ╜ ֡₭ι⅛₭╜ Һ ѳׁ Ḿ⅝  

Ҏ₩Ẫῗχ 

MODE 0: үӍҨ 1ẦḊ￼Ḕ ᶈ ừ֙їιUSART╜ Ḋӈ￼Ḵẙεї ⌐ֹі״⌐ζ 

MODE 1: үӍҨ 10xxӈẦḊ￼Ḕ ᶈ ừ֙їιUSART╜ Ḋӈᵙ ѦᾭὯӈ￼Ḵẙ ╜

ᶈї ⌐ֹї ⌐ѳ ιҨ Ӡᶈỹ ӡᴺі״ừ֙ї῭Ḅ￼ ẙ  

ᴰ ѦḾ⅛Ѧ RX￼ transition￼₅‬ѼҺẊ ḅ‛ RXі￼ transition≡ῶљὶᾠᵸӼ֫￼ᵃℓεὶ

ᾠᵸᶢ҈ bit 0 ￼└⸗ꞌζιֱҺғּו  

ᶈ☼╗ ꞌ₅╜ѳׁιUSARTx_BRRḷḕᵸọ⸗└ט ֒ Ѧ non-zero└⸗ꞌӪ ִḊק  

ӈ USARTx_CR3ḷḕᵸ￼ ABRENӈιᴵҨ☼╗ ו╜ꞌ₅⸗└ט USARTṄ ể RXі￼

ѦḔ ӈ USARTx_ISRḷḕᵸ￼ ABRF‰ỐιῘ ҃ ꞌ₅╜￼Ḣἄ⸗└ט ḅ‛ іῗῶᵹᶲ

￼ιֱ ⃰￼╜ꞌ₅⸗└ט ј Ӡ ᶈ ừ֙їιBRR￼Ӫᴵ ᶐιABRE ‰ỐӈṄ

ӈ ḅ‛ ẙљ ╜ꞌ₅⸗└ט ᶀјԒḳεӈḴјᶈ 16ᵙ 65535ѦῊ ᵕῼѳ @16ӈ ‾ζι

ABRE ѼҺᴧּו  

RXNEѧᾸṄῘ ҃ᾛӐ￼Ḣἄ ᶈҨᵅ￼үӍῊ־ι ꞌ₅╜ᴵ⸗└ט ᶶӈ ABRF‰Ốε ֒

0ζԜ₭ᵏט  

Noteχḅ‛ᶈ ῼ⸗└ט ι▐ UEιBRRӪᴵ ᶐ  

20.3.7. 多处理器通信 

USARTᴵҨḫאᶺᶴתᵸ ӡ(Ṅ֡Ѧ USART ᶈ Ѧ ) ӕḅ•Ѧ USART ᶵᴵҨῗѮι

Ḝ￼ TX ֧ᵙԎҤ USARTҡ ᶵ￼ RX Ԅ ὶψUSARTҡ ᶵᴿ ￼ TX ֧ ᶊљᶈ ιẊћᵙ

Ѯ ᶵ￼ RX Ԅ ὶ  

ᶈᶺᶴתᵸ ѧιἅҪ ẂṸῺᴱῶ ḿᶍ￼ὶᾠ ἑ ☼╗ι‎ὶᾠ ᵅ￼ᾭὯι ‾ṏᴵҨ֟Ṉּי

῾ ḿᶍ￼ὶᾠᵸ￼ᴠљṾ‎￼ᶺӎ￼ USARTῸחẦ  
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῾ ḿᶍ￼ ᶵᴵᵏּזԎ ו ҈ ₩Ẫ ᶈ ₩Ẫ χ 

Â үӍὶᾠꜛỗӈ јҺ  

Â ἍῶὶᾠѧᾸ ₿  

Â USARTx_CR1ḷḕᵸѧ￼ RWUӈ 1 RWUᴵҨ ҭ יίֺἆᶈ•Ѧ‍ҭїּט ҭ֒Ԅ  

⁞Ὧ USARTx_CR1ḷḕᵸѧ￼WAKEӈꜛỗιUSARTxᴵҨּ҇ז Ά│ Ԅἆ ֧ ₩Ẫ  

Â ḅ‛WAKEӈ ᶶӈχ Ở ₅╜  

Â ḅ‛WAKEӈ χ ᶊᶍ‰ ₅╜  

20.3.7.1. 空闲总线检测(WAKE=0) 

Ẹ RWUӈ ֒ 1Ὴι USART Ԅ ₩Ẫ Ẹ₅╜ֹ ṿῊιḜ ᵨ ⱡᵅ RWU ҭ▐ ι

Ӈῗ USART_SRḷḕᵸѧ￼ IDLEӈẊј  RWU ᴵҨ ҭ֒ 0 їᶃ זַּ֧ Ở ₅╜‎ᵨ

ᵙ Ԅ ₩Ẫ￼ ѦӕḒ 

RX Data 1 Data 2 Data 3 Data 4 Data 5 Data 6

RWU

IDLE

Mute Mode Normal Mode

RWU written to 1 Idle frame detected

RXNE RXNE

 

ᶃ 20-7 ַּז Ở ₅╜￼ ₩Ẫ 

20.3.7.2. 地址标记（Address mark）检测 (WAKE=1) 

ᶈ Ѧ₩Ẫ ιḅ‛ MSBῗ 1ι Ḕ ѭῗᶊᶍιᵋֱ ѭῗᾭὯ ᶈ ѦᶊᶍḔ ѧι ‰ὶᾠ

ᵸ￼ᶊᶍ ᾣᶈ 4Ѧ LSBѧ Ѧ 4ӈᶊᶍ ὶᾠᵸᵃḜ ṯᶊᶍӮ⅝ ιὶᾠᵸ￼ᶊᶍ ᶈ

USART_CR2ḷḕᵸ￼ ADD  

ḅ‛ὶᾠֹ￼Ḕ љḜ￼ ᶊᶍјש ῊιUSART Ԅ ₩Ẫ ℅Ὴι ҭ RWUӈ  

ὶᾠ Ḕ ῃјҺ RXNE‰ỐѼјҺғּוѧᾸ ∂ιᵼѭ USARTṰ ᶈ ₩Ẫ  

Ẹὶᾠֹ￼Ḕ љὶᾠᵸԓ ᶊᶍש ῊιUSART ֧ ₩Ẫ ⱡᵅ RWUӈ ▐ ι ᵅ￼Ḕ

⃰Ẃὶᾠ ᾠֹ Ѧש ￼ᶊᶍḔ ῊṄ RXNEӈιᵼѭ RWUӈṰ ▐  

Ẹὶᾠ ֗ᵸјץᵍᾭὯῊ(USART_SR￼ RXNE=0)ιRWUӈᴵҨ ֒ 0ἆ 1 ᵋֱι ₭֒ᾛӐ ổ

צּ їᶃ ‰ᶊᶍזַּ֧ ₅╜‎ᵨ ᵙ Ԅ ₩Ẫ￼ӕḒ  

RX IDLE Addr=0 Data 1 Data 2 Addr=1 Data 3

RWU

IDLE

Mute Mode Normal Mode

RWU written to 1
(RXNE was cleared)

Matching address

RXNE RXNEIn this example, the current address of the receiver 
is 1(programmed in the USART_CR2 register)

Data 4 Addr=2 Data 5

RXNE

Non-matching address

Mute Mode

Non-matching address

 

ᶃ 20-8 ַּזᶊᶍ‰ ₅╜￼ ₩Ẫ 
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20.3.7.3. 校验控制 

USART_CR1ḷḕᵸі￼ PCEӈιᴵҨӔ ᷈ӱίֺ(ᴧ Ὴּוἄ Ѧ᷈ӱӈιὶᾠῊ ᷈ӱ›

) ⁞Ὧ MӈḧѲ￼ṿ ẙιᴵ ￼ USARTṿ⁪Ẫ֯ᶈї ѧ  

 20-4 ṿ⁪Ẫ 

M bit PCE bit USART fram 

0 0 SBɋ8 bit dataɋSTB 

0 1 SBɋ7 bit dataɋPBɋSTB 

1 0 SBɋ9 bit dataɋSTB 

1 1 SBɋ8 bit dataɋPBɋSTB 

ᶈּזᶊᶍ‰ ᵨ ᶵῊιᶊᶍ￼ש ᴱ ֹᾭὯ￼ MSBӈι јּזԋỌ› ӈ  (MSBῗᾭὯӈѧῳ

ᵅᴧ֧￼ιᵅ › ӈἆ ӯ₿ӈ) 

20.3.7.4. 偶校验 

› ӈӔệ ṿѧ￼ 7ἆ 8Ѧ LSBᾭὯҨᴣ› ӈѧ’1’￼Ѧᾭѭӱᾭ  

ӕḅχᾭὯ=00110101ιῶ 4Ѧ’1’ιḅ‛ Ὅӱ› (ᶈ USARTx_CR1ѧ￼ PSϊ0)ι› ӈṄῗ’0’  

20.3.7.5. 奇校验 

℅› ӈӔệ ṿѧ￼ 7ἆ 8Ѧ LSBᾭὯҨᴣ› ӈѧ’1’￼Ѧᾭѭ᷈ᾭ  

ӕḅχᾭὯ=00110101ιῶ 4Ѧ’1’ιḅ‛ Ὅ᷈› (ᶈ USARTx_CR1ѧ￼ PSϊ1)ι› ӈṄῗ’1’  

20.3.7.6. 传输模式 

ḅ‛ USARTx_CR1￼ PCEӈ ӈι֒ ᾭὯḷḕᵸ￼ᾭὯ￼ MSBӈ › ӈῲὭᵅᴧ ֧ᴞ(ḅ‛

Ὅӱ› ӱᾭѦ’1’ιḅ‛ Ὅ᷈› ᷈ᾭѦ’1’) ḅ‛᷈ӱ› ᷂ ιUSART_SRḷḕᵸѧ￼ PE‰Ố ’1’ι

Ẋћḅ‛ USART_CR1ḷḕᵸ￼ PEIEᶈ Ӿ ￼ ιѧᾸғּו  

20.3.8. USART 同步模式 

֒ USART_CR2ḷḕᵸ￼ CLKENӈѭ 1ι Ὅᵃℓ₩Ẫ ᶈᵃℓ₩Ẫ ιї֯ӈọ ӠὙ▐ ꜛ

ỗχ 

● USART_CR3ḷḕᵸѧ￼ HDSELӈ 

USARTӹ ἋҨѮ₩ẪΆẪίֺᴥᵇᵃℓѩזּ ӡ CK ῗ USARTᴧ ᵸῊ ￼ ֧ ᶈ Ḋӈᵙ

ӯ₿ӈῼ ιCK і≡ῶῊ ֗ ⁞Ὧ USART_CR2ḷḕᵸѧ LBCLӈ￼ꜛỗι֘ḧᶈῳᵅ ѦῶᾦᾭὯ

ӈῼ ғּוἆјғּוῊ ֗ USART_CR2ḷḕᵸ￼ CPOLӈӹ Ἃזּ ὍῊ ‖ớιUSART_CR2ḷḕᵸ

і￼ CPHAӈӹ Ἃזּ Ὅᶹ Ὴ ￼ ӈ  

ᶈỞ ῼ ιḫ ᾭὯֹ‎ѳׁҨᴣᴧ ᾸẦ ᴺ￼Ὴӧιᶹ CKῊ ј ☼╗  

ᵃℓ₩ẪῊιUSARTᴧ ᵸᵙầℓ₩Ẫ ṪӐ ₩ ‾ Ӈῗᵼѭ CKῗљ TXᵃℓ￼(⁞Ὧ CPOLᵙ

CPHA)ιἍҨ TXі￼ᾭὯῗ CKᵃℓᴧ֧￼  

ᵃℓ₩Ẫ￼ USARTὶᾠᵸṪӐΆẪљầℓ₩Ẫјᵃ ḅ‛ RE=1ιᾭὯᶈ CKі ‾(⁞Ὧ CPOLᵙ

CPHA֘ḧᶈі״⌐ ῗї ⌐)ιј үӍ￼ ‾ Ӈọ ấ Ὴ ᵙὙ Ὴ (ᴨ֘҈└⸗ꞌι1/16

ӈῊ )  

├Ỵχ  

CK ᵃ TX ᵀṪӐ ᵼ ιᴱῶᶈӔ ҃ᴧ ᵸ(TEϊ1)ιẊћᴧ ᾭὯῊ(֒ԄᾭὯ

USART_DRḷḕᵸ)ἑώӗῊ Ỵᵖ ᶈ≡ῶᴧ ᾭὯῊῗјᴵ ὶᾠ ѦᵃℓᾭὯ￼  
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LBCL,CPOLᵙ CPHAӈ￼⃰ ιẔ ᶈᴧ ᵸᵙὶᾠᵸ ₿ῊψẸӔ ҃ᴧ ᵸἆὶᾠᵸῊι

Ҏӈј ᾡᴪ  

ấ ᶈᵃ ‍Ὕҧѧ TEᵙ REιҨ֟Ṉὶᾠᵸ￼ấ Ὴ ᵙӠὙῊ  

USARTᴱᾟὙѮ₩ẪχḜј ‎זּ ԎҤ ᶵ￼ ԄῊ ὶᾠἆᴧ ᾭὯ(CK⇔ ῗ ֧)  

USART

RX

TX

CK

Synchronous device 
   (e.g. slave SPI)

Data out

Data in

clock

 

ᶃ 20-9 USARTᵃℓҽ ￼ӕḒ 

Data on RX
(from slave)

Capture strobe

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

Data on TX
(from master)

Clock(CPOL=1,CPHA=1)

Clock(CPOL=1,CPHA=0)

Clock(CPOL=0,CPHA=0)

Clock(CPOL=0,CPHA=1)

Start LSB MSB Stop

LSB MSB

LBCL bit controls last data clock pulse

Idle or preceding
transmission

Start M=0(8 data bits) Stop

 

ᶃ 20-10 USARTᾭὯῊ Ὴẑ ӕ(M=0) 

Data on RX
(from slave)

Capture strobe

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

Data on TX
(from master)

Clock(CPOL=1,CPHA=1)

Clock(CPOL=1,CPHA=0)

Clock(CPOL=0,CPHA=0)

Clock(CPOL=0,CPHA=1)

Start LSB MSB Stop

LSB MSB

LBCL bit controls last data clock pulse

Idle or preceding
transmission

Start M=0(9 data bits) Stop Idle or next
transmission

8

8

 

ᶃ 20-11 USART ᾭὯῊ Ὴẑ ӕ(M=1) 
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CK(capture strobe on CK 
rising edge in this example)

Data on RX
(from slave)

tSETUP tHOLD

tSETUP =tHOLD 1/16 bit time

 

ᶃ 20-12 RX ᾭὯ ‾/ӠὙῊ  

20.3.9. 单线半双工通信 

ᴅ ᴁᴥṪ₩Ẫ USARTx_CR3ḷḕᵸ￼ HDSELӈ Ὅ ᶈ Ѧ₩Ẫ ιї ￼ӈọ ӠὙ▐

ꜛỗχ 

Â USARTx_CR2ḷḕᵸ￼ CLKENӈ 

USARTᴵҨ ἄ Ỉᴅ ᴁᴥṪᴃ ᶈᴅ ᴁᴥṪ₩ẪїιTXᵙ RXẬ ᶈ Ɑԓ Ҋ Ӕּזί

ֺӈ”HALF DUPLEX SEL”(USARTx_CR3ѧ￼ HDSELӈ) ὍᴁᴥṪᵙԅᴥṪ ӡ  

Â RXјԜ Ӕּז 

Â Ẹ≡ῶᾭὯҽ Ὴι TXỞῗ ᾣ ᵼ℅ιḜᶈ ꜛỗ￼ἆὶᾠꜛỗῊ ѭא Ѧ‰֝ I/Oᴭ ṏỴ

ᵖ I/Oᶈј USART Ὴιọט ἄỪ Ԅ(ἆẦ◖￼ ֧ )  

℅Ҩᶹι ӡљ⃰Ẃ USART₩Ẫ ӆ יּ ҭ‎ ת і￼֗ (ӕḅ Ӕּז Ѧѧ᷁Ҭ ᵸ) ⸗ָ

￼ῗιᴧ ҡјҺ ҭἍ Ẹ TEӈ Ὴιᴱ ᾭὯ ֹ֒ᾭὯḷḕᵸіιᴧ ṏ  

20.3.10. 硬件流控制 

זַּ nCTS Ԅᵙ nRTS ֧ᴵҨίֺ 2Ѧ ᶵ ￼ѩ ᾭὯ╙ їᶃ ῎ᶈ Ѧ₩Ẫ ḅӍ ὶ 2Ѧ

ᶵ  

TX circuit

RX circuit

USART1

TX circuit

RX circuit

USART2

TX RX

RTS

CTS

TXRX

RTS

CTS

 

ᶃ 20-13 ѣѦ USART ￼ ҭ╙ίֺ 

20.3.10.1. RTS╙ίֺ 

ḅ‛ RTS╙ίֺ Ӕ (RTSE=1)ιᴱ USARTὶᾠᵸ֝ᶵḄὶᾠᾺ￼ᾭὯιnRTSṏᴪἄῶᾦ(ὶӉּכ

Ẉ) ẸὶᾠḷḕᵸԓῶᾭὯֹ ῊιnRTS ᾣιּי℅ ῎ṸῺᶈẸׁṿ ​Ὴӯ₿ᾭὯҽ  
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RX

RTS

Data 1
start 
bit

stop
bit

Idle
stop
bit

RXNE

Data 1 read 
Data 2 can now be 
transmitted

RXNE

Data 2
start 
bit

 

ᶃ 20-14 RTS╙ίֺ 

20.3.10.2. CTS╙ίֺ 

ḅ‛ CTS╙ίֺ Ӕ (CTSE=1)ιᴧ ᵸᶈᴧ ї ṿׁ₅‬ nCTS Ԅ ḅ‛ nCTSῶᾦ( ἾἄӉּכ

Ẉ)ιֱї ѦᾭὯ ᴧ (Ӭ ѦᾭὯῗ֝ᶵᴧ ￼ιѼṏῗ TXE=0)ιᵋֱї ṿᾭὯј ᴧ֧ᴞ

nCTSᶈҽ ῼ ᴪἄῂᾦιẸׁ￼ҽ Ḣἄᵅӯ₿ᴧ  

Ẹ CTSE=1Ὴιᴱ nCTS Ԅ ᴪὭꜛỗι ҭṏ ט CTSIFꜛỗӈ Ḝ ῎ὶᾠᵸῗᵋ֝ᶵḄ

ӡ ḅ‛ ҃ USART_CT3ḷḕᵸ￼ CTSIEӈιֱғּוѧᾸ  

CTS

CTS CTS

empty Data 3 emptyData 2

RX Data 2
start 
bit

stop
bit

Idle
start 
bit

stop
bit

Data 1

TDR

transmit data register

Data 3

writing data 3 in DR Transmission of Data 3 is delayed until 
CTS=0

 

ᶃ 20-15 CTS╙ίֺ 

20.4. USART 中断请求 

ẑᴺ ѧᾸ҆ҭ ҆ҭ‰Ố Ӕ ӈ ᴧ /ὶᾠ 

1 ᴧ ᾭὯḷḕᵸ  TXE TXEIE ᴧ  

2 CTSεClear to SendζѧᾸ CTSIF CTSIE ᴧ  

3 ҽ Ḣἄ TC TCIE ᴧ  

4 ὶᾠḷḕᵸ ε ᾭὯ֝ᶵḄζ RXNE 
RXNEIE 

ὶᾠ 

5 Over⃰Ẃ  ORE ὶᾠ 

6 ṿ IDLE IDLEIE ὶᾠ 
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ẑᴺ ѧᾸ҆ҭ ҆ҭ‰Ố Ӕ ӈ ᴧ /ὶᾠ 

7 ᷈ӱ›  PE PEIE ὶᾠ 

8 ᶺᶴתᵸ Ὴιᵹᶲ over⃰Ẃ ᵙṿ  NR/ORE/FE EIE ὶᾠ 

 Ἅῶ USARTѧᾸԊּזᵃ ѦѧᾸᵇ  

TC
TCIE

TXE
TXEIE

CTS
CTSIE

IDLE
IDLEIE

RXNEIE
ORE

RXNE
RXNEIE

PEIE
PE

LBDIE
LBD

FE
NE

ORE

USART 
interrupt

EIE
DMAR

 

ᶃ 20-16 USART ѧᾸῑӵᶃ 

20.5. USART 寄存器 

20.5.1. 状态寄存器 (USART_SR) 

Address offset:0x00 

Reset value:0x0000 00C0 

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

Re
s 

Re
s 

Re
s 

Res Res Res Res 
Re
s 

Res Res Res Res Res 
Re
s 

Re
s 

Re
s 

                

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

Re
s 

Re
s 

Re
s 

ABRR
Q 

ABR
E 

ABR
F 

CTS 
Re
s 

TX
E 

TC RXNE 
IDL
E 

OR
E 

NE FE PE 

   W R R 
RC_W

0 
 R 

RC_W
0 

RC_W
0 

R R R R R 

 

Bit Name R/W Reset Value Function 

31:13 Reserved RES - Reserved 

12 ABRRQ W 0 

ꞌ⸗└ט ∂  

ӈ֒ 1Һᶶӈ ABRF‰ỐӈιẊћ ∂ї ṿ

￼ ╜ꞌ₅⸗└ט  

11 ABRE R 0 

ꞌ⸗└ט ‰Ố  

Ẹ ֧╜ꞌ₅⸗└ט ε└⸗ꞌ ֧ ᶀἆ Ḕ

⅝ ζῊι ҭ ӈ ḷḕᵸ  

ҭ ֒ 1ֹ ABRRQḷḕᵸ▐ ӈ  

10 ABRF R 0 

ꞌ₅╜‰Ố⸗└ט  

Ẹ ꞌ⸗└ט εᵃῊ RXNE=1ιẸѧᾸ

Ӕ ᵅғּוѧᾸζιἆ ꞌ₅╜ᾛӐ֧⸗└ט
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Bit Name R/W Reset Value Function 

εABRE=1ιRXNE=1ιFE=1ζῊ ӈּי ҭ

1  

ҭ ֒ 1ֹ USART_RQRḷḕᵸ￼ ABRRQ

ӈ▐ ӈ  

9 CTS RC_W0 0 

CTS‰Ố  

Ẹ CTS Ԅ toggleιָ CTSE=1Ὴι ḷḕᵸ

ѭ 1. ҭ֒ 0▐ Ẹ CTSIE=1Ὴιғּו CTS

ѧᾸ  

0χCTS lineӪ῾ᾡᴪ 

1χCTS lineӪᾡᴪ 

8 reserved    

7 TXE R 1 

ҽ ḷḕᵸ ‰Ố  

Ẹ USART_DRḷḕᵸᾭὯҽ ֹ ӈḷḕᵸι

ҭ ӈ ḷḕᵸ Ẹ TXEIE=1ῊιғּוѧᾸ

֒ USART_DRḷḕᵸҺ▐ ӈ 

0χᾭὯ῾ҽ ֹ ӈḷḕᵸ 

1χᾭὯҽ ֹ ӈḷḕᵸ 

6 TC RC_W0 1 

ҽ Ḣἄ‰Ố  

ҽ ᾭὯṿḢἄᵅιћ TXE=1ιֱ ҭ ӈ ḷ

ḕᵸ TCIE=1ῊғּוѧᾸ  

ҭӾ USART_SRḷḕᵸⱡᵅ֒ USART_DR

ḷḕᵸҺ▐ ӈε Ḿᶺᶴתᵸ ζ ҭ

ᵃῊᴵҨ֒ 0▐  

0χҽ ῾Ḣἄ 

1χҽ Ḣἄ 

5 RXNE RC_W0 0 

ᾭὯḷḕᵸј ‰Ố  

Ẹ ӈḷḕᵸӪҽ ֹ USART_DRḷḕᵸι

ҭ ӈ ḷḕᵸ  

ҭ USART_DRḷḕᵸ ἆ ֒ 0▐

ӈ  

Ẹ RXNEIE=1ῊιғּוѧᾸ  

0χ῾ᾠֹᾭὯ 

1χὶᾠᾭὯ֝ᶵḄ 

4 IDLE R 0 

‰Ố  

₅╜ IDLE lineι ҭ ӈ ḷḕᵸ Ẹ

IDLEIE=1ῊғּוѧᾸ  

ҭӾ USART_SRḷḕᵸᵅ USART_DRḷ

ḕᵸᴵҨ▐ ӈ  

0χ῾₅╜ֹ IDLE line 

1χ₅╜ֹ IDLE line 

3 ORE R 0 

Over⃰Ẃ ‰Ố  

Ẹ RXNE=1Ὴιᶈ ӈḷḕᵸѧὶᾠֹ￼ᾭὯ⃰

֝ᶵ ֹ RDRḷḕᵸῊι ҭ ӈ  

ҭӾ USART_SRḷḕᵸᵅ USART_DRḷ

ḕᵸᴵҨ▐ ӈ  

Ẹ RXNEIE=1ῊιғּוѧᾸ  
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Bit Name R/W Reset Value Function 

0χ῾ғּו Over⃰Ẃ  

1χғּו Over⃰Ẃ  

├χ ḷḕᵸ ӈῊιRDRḷḕᵸԓḳјҺѢ

᷂ιӇ ӈḷḕᵸԓḳ  

Ẹ EIE=1Ὴιғּו OREѧᾸ  

2 NE R 0 

ᵹᶲ ‰Ố  

ᶈᾭὯṿὶᾠֹᵹᶲῊι ҭ ӈ ḷḕᵸ  

ҭӾ USART_SRḷḕᵸᵅ USART_DRḷ

ḕᵸᴵҨ▐ ӈ  

0χ῾₅╜ֹᵹᶲ  

1χ₅╜ֹᵹᶲ  

├χẸ RXNEљ NEᵃῊғּוῊιNE=1Ὴјғ

ѧᾸιוּ ᶈ RXNE‰ỐῊғּוѧᾸ ᶈᶺ

֗ᵸ ₩ẪїιẸ EIE=1Ὴ NE=1Һғּוѧ

Ᾰ  

1 FE R 0 

ṿ ‰Ố  

Ẹ₅╜ֹјᵃℓ ᶺ￼ᵹᶲἆѧ₿Ḕ Ὴιּי

ҭ ℅ӈ  

ҭӾ USART_SRḷḕᵸᵅ USART_DRḷ

ḕᵸᴵҨ▐ ӈ  

0χ῾₅╜ֹṿ  

1χ₅╜ֹṿ ἆ breakḔ  

├χẸ RXNEљ FEᵃῊғּוῊιFE=1Ὴјғּו

ѧᾸι ᶈ RXNE‰ỐῊғּוѧᾸ ḅ‛Ẹ

ׁҽ ￼ᾭὯῃғּ҃וṿ ιᴡғּ҃ו

ι ҭ ῗҺ ᾭὯ￼ҽ ιẊћᴱ

ORE‰Ốӈ ᶈᶺ ֗ᵸ ₩ẪїιẸ EIE=1

Ὴ FE=1ҺғּוѧᾸ  

0 PE R 0 

› Ӫ  

ẸὶᾠῊ› Ӫ Ὴι ҭ ӈ ḷḕᵸ  

ҭӾ USART_SRḷḕᵸᵅ USART_DRḷ

ḕᵸᴵҨ▐ ӈ Ӈ ҭᶈ▐ ӈׁọ ể

RXNE=1. 

Ẹ PEIEῊιғּוѧᾸ  

0χ῾ғּ᷈וӱ›  

1χғּ᷈וӱ›  

20.5.2. 数据寄存器 (USART_DR) 

Address offset: 0x04 

Reset value: undefined 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res DR[8:0] 

       RW RW RW RW RW RW RW RW RW 
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Bit Name R/W Reset Value Function 

31χ9 Reserved RES - Reserved 

8χ0 DR[8:0] RW undefined 

ὶᾠ/ᴧ ᾭὯḷḕᵸ  

ᴨ֘҈ ῗ֒ᾛӐιׁ ῗὶᾠֹ￼ᾭὯιᵅ

ῗᴧ ￼ᾭὯ  

DRḷḕᵸⱶתіּיѣѦḷḕᵸ ἄε Ѧῗᴧ

￼ TDRι Ѧῗὶᾠ￼ RDRζιἍҨ DRḷḕᵸ

ḫ҃א ᵙ֒￼ѣѦו  

TDRḷḕᵸᶈԓ Ở ᵙ ֧ ӈḷḕᵸѳ ώ

ӗ҃Ẋ ￼ὶᴭιRDRḷḕᵸᶈ Ԅ ӈḷḕᵸ

ᵙԓ Ở ѳ ώӗ҃Ẋ ὶᴭ  

Ẹ᷈ӱ› Ӕ ἔẦ ᴧ ᾛӐῊι֒ MSBӈ

εbit7ἆ bit8ζῗῂᾦ￼ιᵼѭṰ › ӈҦ

ῲ҃  

Ẹ᷈ӱ› Ӕ ἔẦ ὶᾠᾛӐῊι ֧￼

MSBӈῗ ὶᾠֹ￼› ӈ  

20.5.3. 波特率寄存器 (USART_BRR) 

Address offset:0x08 

Reset value:0x0000_0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

DIV_Mantissa[11:0] DIV_Faction[3:0] 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

ᶈ ꞌ₅╜₩Ẫι⸗└ט ҭ῭Ὰ ḷḕᵸ  

Bit Name R/W Reset Value Function 

31χ16 Reserved RES - Reserved 

15χ4 DIV_Mantissa[15:4] RW 0 12bitᾯᾭ 

3χ0 DIV_Fraction[3:0] RW 0 4bitṇᾭ 

20.5.4. 控制寄存器 1 (USART_CR1) 

Address offset:0x0C 

Reset value: 0x0000_0000 

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

Re
s 

Re
s 

Re
s 

Re
s 

Res Res 
Re
s 

Res Res Res Res Res 
Re
s 

Re
s 

Res 
Re
s 

                

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

Re
s 

Re
s 

UE M 
WAK

E 
PC
E 

PS 
PEI
E 

TXEI
E 

TCI
E 

RXNEI
E 

IDLEI
E 

TE RE 
RW
U 

Re
s 

  RW RW RW RW RW RW RW RW RW RW RW RW RW  

 

Bit Name R/W Reset Value Function 

31χ14 Reserved RES - Reserved 

13 UE RW 0 
USARTӔ Ẹ ӈ▐ ᵅιUSART₩ᶒҺ

ᴏӯ₿ẸׁᾛӐ ӈּי ҭ ӈᵙ▐  
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Bit Name R/W Reset Value Function 

0χUSART prescalerᵙ output ₿ιlow-power

₩Ẫ 

1χUSARTӔ  

ҭ ể USART_ISR.TC ӈᵅιἑ ▐

UEӈι ԄӉו ₩Ẫψ 

12 M RW 0 
0χ1 start bitι8 data bitsιn stop bit 

1χ1 start bitι9 data bitιn stop bit 

11 WAKE RW 0 

ὶᾠᵨ ΆẪ  

ҡ mute₩Ẫᵨ ΆẪ יּ ҭ ӈἆ ▐  

0χIdle lineᵨ  

1χᶊᶍᵨ  

10 PCE RW 0 

᷈ӱ› ίֺ  

0χ᷈ӱ› ₿ 

1χ᷈ӱ› Ӕ  

᷈ӱ› ӈχ9bit￼ 9ӈψ8bit￼ 8ӈ  

9 PS RW 0 

᷈ӱ› Ὅ יּ ҭ ӈᵙ▐  

0χӱ›  

1χ᷈›  

8 PEIE RW 0 

PEѧᾸӔ יּ ҭ ӈᵙ▐  

0χ ₿ 

1χPEѧᾸӔ  

7 TXEIE RW 0 

TXEѧᾸӔ יּ ҭ ӈᵙ▐  

0χ ₿ 

1χTXEѧᾸӔ  

6 TCIE RW 0 

ҽ ​ѧᾸӔ יּ ҭ ӈᵙ▐  

0χ ₿ 

1χTCѧᾸӔ  

5 RXNEIE RW 0 

RXNEѧᾸӔ ψּי ҭ ӈᵙ▐  

0χ ₿ 

1χOREἆ RXNEѧᾸӔ  

4 IDLEIE RW 0 

IDLEѧᾸӔ יּ ҭ ӈᵙ▐  

0χ ₿ 

1χIDLEѧᾸӔ  

3 TE RW 0 

ҽ Ӕ  

0χҽ ₿ 

1χҽ Ӕ  

2 RE RW 0 

ὶᾠӔ  

0χὶᾠ ₿ 

1χὶᾠӔ ιẦḊ₅╜ startӈ 

1 RWU RW 0 

ὶᾠᵨ  

ӈ ῎ USARTῗᵋѭ mute₩Ẫ  

Ẹὶᾠֹ mute₩Ẫẑ֯ι ḷḕᵸ ӈψḅ‛

ὶᾠֹᵨ ẑ֯ι ḷḕᵸ▐ ԏӌᵤ ᵨ

ẑ֯εᶊᶍἆ IDLEζּיḷḕᵸ

USART_CR1.WAKEbitίֺ  

0χὶᾠᵸѭṪӐ₩Ẫ 
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Bit Name R/W Reset Value Function 

1χὶᾠᵸѭ ₩Ẫ 

├ 1χᶈ ӈ Ԅ mute₩ẪׁιUSART

Ṱ Ӿὶᾠ҃ ѦᾭὯḔ ιᵋֱᶈ mute₩Ẫ

їιј idleỞ ₅╜ᵨ  

├ 2χẸ ἄᶊᶍ‰ ₅╜ᵨ

εWAKE=1ζιᶈ RXNE ӈῊιј זּ ҭ

Ӣᾡ RWUӈ  

0 Reserved RES -  

20.5.5. 控制寄存器 2 (USART_CR2) 

Address offset:0x10 

Reset value: 0x0000_0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res STOP Res CLKEN CPOL CPHA LBCL Res Res Res Res ADD[3:0] 

  RW  RW RW RW RW     RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31χ14 Reserved RES - Reserved 

13 STOP RW 0 

Stopӈ  

0χ1 stop bitψ 

1χ2 stopӈψ 

 

12 Reserved    

11 CLKEN RW 0 

CK pinӔ  

0χ ₿ψ 

1χCK pinӔ ψ 

јᾟὙᵃℓ₩ẪῊι ӈӠּפ  

10 CPOL RW 0 

Ὴ ‖ớ  

ᵃℓ₩ẪιCK pin ֧Ὴ ‖ớ  

0χҽ ᶹιCK pinѭ ḧӉӪψ 

1χҽ ᶹιCK pinѭ ḧ Ӫψ 

9 CPHA RW 0 

ӈᶈᵃℓ₩Ẫїּ҈ז Ὅ CK pin ֧Ὴ ￼

ӈ Ḝљ CPOLӈ ṪӐιҨғּוἍ ￼Ὴ /

ᾭὯԋ  

0χ ѦῊ ҽ ῗ ѦᾭὯὪ ⌐ψ 

1χ ҇ѦῊ ҽ ῗ ѦᾭὯὪ ⌐ψ 

8 LBCL RW 0 

ῳᵅ ӈᾭὯ￼Ὴ ֗ῗᵋᶈ CK pin ֧  

0χῳᵅ ӈᾭὯ￼Ὴ ֗јᶈ CK pin ֧ψ 

1χῳᵅ ӈᾭὯ￼Ὴ ֗ᶈ CK pin ֧ψ 

7:4 Reserved RES - Reserved 

3:0 ADD[3:0] RW 4’b0 

USARTᶊᶍ  

ḷḕᵸּ҈זᶺᶴתᵸ mute₩ẪιּזӐ 4bitᶊ

ᶍᵨ Ὴ￼ᶊᶍ  

20.5.6. 控制寄存器 3 (USART_CR3) 
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Address offset:0x14 

Reset value: 0x0000_0000 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res 
ABR-

MOD[1:0] 
ABR 
EN 

OVER8 CTSIE CTSE RTSE Res Res Res Res HDSEL Res Res EIE 

 RW RW RW RW RW RW     RW   RW 

 

Bit Name R/W Reset Value Function 

31χ15 Reserved RES - Reserved 

14χ13 ABRMOD[1:0] RW 2’b0 

ꞌ₅╜₩Ẫ⸗└ט  

00χҡ startӈẦḊ╜ └⸗ꞌ 

01χї ⌐ֹї ⌐╜  

10χ Reserved 

11χ Reserved 

Ẹ ABREN=0ἆ UE=0Ὴι ḷḕᵸᴱ֒  

12 ABREN RW 0 

ꞌӔ⸗└ט  

0χ ₿ 

1χ ꞌӔ⸗└ט  

11 OVER8 RW 0 

Oversampling₩Ẫ  

0χOversampling by 16 

1χOversampling by 8 

ӈҝᶈ UE=0Ὴᴵ ֒  

10 CTSIE RW 0 

CTSѧᾸӔ  

0χ ₿ψ 

1χCTSIFѧᾸӔ ψ 

9 CTSE RW 0 

CTSӔ  

0χCTS ҭ╙ίֺ ₿ψ 

1χCTS₩ẪӔ ẸῶẸ CTS Ԅѭ 0Ὴιἑ

Һҽ ᾭὯ ℅ῊιẸᾭὯ֒ԄᾭὯḷḕᵸᵅι

ể CTSῶᾦᵅἑҺᵏטҽ  

8 RTSE RW 0 

RTSӔ  

0χRTS ҭ╙ίֺ ₿ψ 

1χRTS ֧Ӕ ιᴱῶẸὶᾠ buffer῾◑Ὴἑ

Һ ∂ї ѦᾭὯ ẸׁᾭὯᴧ Ḣἄᵅιᴧ

ᾛӐῥӯ ḅ‛ᴵҨὶᾠᾭὯ҃ιṄ RTS ѭῶ

ᾦε0ζ  

7:4 reserved    

3 HDSEL RW 0 

ᴁᴥṪ Ὅ  

0χ ᴁᴥṪ₩Ẫψ 

1χᴁᴥṪ₩Ẫ Ὅψ 

2:1     

0 EIE RW 0 

ѧᾸӔ  

0χ ₿ψ 

1χṿ FE over⃰Ẃ ORE ᵹᶲ

NFѧᾸӔ  
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20.5.7. USART 寄存器映像 

O
ff
s
e
t 

Re
gis
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21.  串行外设接口  (SPI)  

  ḫ҃א 2Ѧ SPI₩ᶒιѣ ו￼ Ḣԅ ‾  

21.1. 简介 

ѩ ᶹ ὶᴭ(SPI)ӹ Ɑљᶹ ᶵҨᴁᴥṪ ԅᴥṪ ᴅṪᵃℓ￼ѩ ΆẪ ӡ ℅ὶᴭᴵҨ

ἄѮ₩ẪιẊѭᶹ ҡ ᶵώӗ ӡῊ (SCK) ὶᴭ ҨᶺѮ ΆẪṪӐ  

Ḝᴵּ҈זᶺ זּ ιץὐӔּז ‍ᴥᵇᾭὯ ￼ᴥ ᴅṪᵃℓҽ  

21.2. SPI 主要特征 

Â ᾟὙ SPIѮ ₩Ẫᵙ SPI ҡ ₩Ẫ 

Â 3 ԅᴥṪᵃℓҽ  

Â 2 ᴁᴥṪᵃℓҽ εῶᴥᵇᾭὯ ζ 

Â 2 ᴅṪᵃℓҽ εῂᴥᵇᾭὯ ζ 

Â 8ӈἆ 16ӈҽ ṿ Ὅ 

Â ᾟὙᶺѮ₩Ẫ 

Â 8ѦѮ₩Ẫ└⸗ꞌ ֫ ᾭεῳᶽѭ 12Mζ 

Â ҡ₩Ẫ ꞌεῳᶽѭ 3Mζ 

Â Ѯ₩Ẫᵙҡ₩ẪїᶎᴵҨּי ҭἆ ҭ NSS  ỗᾡᴪט￼χѮ/ҡᾛӐ₩Ẫת

Â ᴵ ￼Ὴ ‖ớᵙ ӈ 

Â ᴵ ￼ᾭὯ ẑιMSBᶈׁἆ LSBᶈׁ 

Â ᴵ ᴧѧᾸ￼њּזᴧ ᵙὶᾠ‰Ố 

Â SPIỞ Ồꜛỗ‰Ố 

Â Motorola₩Ẫ 

Â ᴵẬ ѧᾸ￼Ѯ₩Ẫᾥ  

Â ѣѦ▄ẙѭ 2ιḴẙѭ 16bitεẸᾭὯṿ ѭ 8bitῊιḴẙѭ 8bitζ￼ṧԄẪ Rxᵙ Tx FIFO 

21.3. SPI 功能描述 

21.3.1. 概述 
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ᶃ 21-1 SPI ⁭ᶃ 

SPI 4ѦẬ љᶹ ᵸҭ χ 

MISO：Ѯ ᶵ Ԅ/ҡ ᶵ ֧Ậ Ậ ᶈҡ₩Ẫїᴧ ᾭὯιᶈѮ₩ẪїὶᾠᾭὯ  

MOSI：Ѯ ᶵ ֧/ҡ ᶵ ԄẬ Ậ ᶈѮ₩Ẫїᴧ ᾭὯιᶈҡ₩ẪїὶᾠᾭὯ  

SCK：ѩᴭῊ ιӐѭѮ ᶵ￼ ֧ιҡ ᶵ￼ Ԅ  

NSS：ҡ ᶵ Ὅ ᴨ֘҈ SPIᵙ NSS￼ ḧι pinᴵҨּזӐχ 

─ Ὅ ￼ҡ  

─ ᵃℓᾭὯṿ 

─ ᴧאᶺѮ  ￼֗  

SPIỞ ӹ ᶈ ѦѮ ᵙ Ѧἆ ᶺѦҡ ѳ ￼ Ở יּ Ṉѣ⁞ ἄχ ѦῗῊ ιᴰ Ѧῗ

ᵃℓҽ ￼ᾭὯ ⁞ὯẔּזᶋ῟ιᴵҨ Ὅᶭזᴰᶹ ⁞ᾭὯ ᵙҡ  NSSӡᴺ  

21.3.2. 单主机和单从机通信 

Ḿјᵃ￼Ẕּזᶋ῟ιSPIᴵҨӔּ֡ז јᵃ￼ Ҏ Ӕּז 2 3 ε ҭ NSS man-

agementζἆ 4 ε ҭ NSS managementζ Ẃ Ѯ ᵏט  

21.3.2.1. 全双工通信 

ừ֙ιSPI ἄԅᴥṪ ᶈ їιѮ ᵙҡ ￼ shiftḷḕᵸιᶈ MOSIᵙ MISOѳ

ιӔּזѣѦᴅᵇ￼ ֹ ᶈ SPI ῼ ιᾭὯᶈѮ ώӗ￼Ὴ ⌐ᵃℓ￼ ӈ Ѯ  MOSI

ᴧ ᾭὯιҡ MISOὶᾠ‎ ҡ ￼ᾭὯ ẸᾭὯṿҽ ḢἄεἍῶ bit shiftḢἄζιᶈѮ ᵙҡ ѳ ￼ӡ

Ụṏ ҐҊ ҃  
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ᶃ 21-2 ԅᴥṪᴅѮ /ᴅҡ Ẕּז 

21.3.2.2. 半双工通信 

ḧ BIDIMODE bitεSPI_CR1ḷḕᵸζιSPIᴵҨṪӐᶈᴁᴥṪ₩Ẫ ᶈ їιּז 1⁞ᾭὯ

ḢἄѮ ᵙҡ  shiftḷḕᵸ￼ ὶ ᶈ ѧιᶈ SCK￼Ὴ ⌐ιᾭὯᶈѣѦ shiftḷḕᵸѳ Ҩ BIDIOE

εSPI_CR1ḷḕᵸζ Ὅ￼Άᵇιᵃℓ ӈ ᶈ їιѮ ￼ MISO ᵙҡ ￼ MOSI ᾣӐѭ זּ ᴭ

ԎҤẔּזӔּז  

Master

RX shift register

TX shift register

SPI clock 
generator

Slave

RX shift register

TX shift register
MISO MISO

MOSI MOSI

SCK SCK

NSS NSS

1kʍ

 

ᶃ 21-3 ᴁᴥṪᴅѮ /ᴅҡ Ẕּז 

NSSᴵҨ ӔּזᶈѮ ᵙҡ ѳ ҭίֺ╙ ᴵ ￼ιNSSѼᴵҨјӔּז ⱡᵅ ╙ ṏ ԓ ᶴ

ת  

21.3.2.3. 单工通信 

Ӕּז RXONLYεSPI_CR1ḷḕᵸζι ḧ SPIᶈᴱᴧ ₩Ẫἆ ᴱὶᾠ₩ẪιӔ SPIṪӐᶈᴅ ₩

Ẫї ᶈ Ѧ їιᶈѮ ᵙҡ ￼ shiftḷḕᵸѳ ᴱӔּז 1⁞ ᴰ Ḿ MISOᵙ MOSIј ӔּזιᴵҨ

ᾣἄ זּ ᴭ  

Â ᴱᴧ ₩ẪεRXONLY=0ζχ љԅᴥṪ ᵃ Ẕּזổּצᶈ῾Ӕּז￼ ᴭі￼ӡỤ Ѧ ᴭᴵҨ זּ

Ӑ‰֝￼ GPIO  

Â ᴱὶᾠ₩ẪεRXONLY=1ζχ ӈ RXONLYιẔּזᴵҨ  SPI ו֧ ᶈҡ  ιMISO ֧

ι ᴭ Ӑזּ GPIO ẸҤ￼ҡ  NSSӡᴺῶᾦῊιҡ  ҡ MOSI ὶᾠᾭὯ ὶᾠֹ￼ᾭὯ

҆ҭῗᵋᴧּוᴨ֘҈ᾭὯ buffer￼ ᶈѮ  їιMOSI ֧ ι ᴭᴵҨּזӐ GPIO ᴱ

SPI ӔּזιῊ ӡᴺṏ ￼ғּו ӯ₿Ὴ ￼ᵪ Ά│ῗ▐ RXONLYἆ SPEι ֹ‎ MISO

￼ ԄḢἄ  
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ᶃ 21-4 ᴅṪᴅҡ /ᴅѮ Ẕּז 

(Ѯ ᶵᶴ҈ҝᴧ ₩Ẫ/ҡ ᶵᶴ҈ҝὶᾠ₩Ẫ) 

ε1ζᶈѮ ᵙҡ ѳ ᴵҨӔּז NSS ҭίֺ╙ ᴵ ￼ιNSSѼᴵҨјӔּז ⱡᵅ ╙ ṏ ԓ ᶴ

ת  

ε2ζᶈ Rx shiftḷḕᵸ￼ ԄὪ Ỵᶹ￼ ԄӡỤ ᶈ‰֝￼ transmit-only₩ẪїιἍῶљҽ ὶᾠ ԋ￼҆

ҭ ọ ổּצ  

ε3ζᶈ їιѣ ￼ MISO pin Ӑזּ GPIO  

ҽזּ Άᵇ￼ ḧεᶈ BIDIOE bit῾ᴧּוᾡᴪῊιᴥᵇ₩Ẫ Ӕ ζιүӍ simplex ᴵҨ half-

duplex Ҧῲ  

21.3.3. 多从机通信 

ᶈ ѦῶѣѦἆ ῭ᶺ꜠ ҡ ￼ ιѮ ѭ⅛Ѧҡ ιӔּז GPIO‎ ת NSS Ѯ ọ ἾӉ

ὶҡ  NSS Ὅ•Ѧҡ  ẸḢἄ Ѧι‰֝￼Ѯ ᵙњ ￼ҡ  ṏ ấ ҃  
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Master
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ᶃ 21-5 Ѯ љѕѦ꜠ ￼ҡ  ӡ 

NSSᶈ їᶈѮ  ῾ Ӕּז ọ SSM=1, SSI=1‎ ₿үӍ MODF  

￼ ҡ҈יּ MISO ὶֹ ιἍῶҡ ọ ἫҤҪ MISO￼ GPIO Ӑѭ AF open-drain  

21.3.4. 多主机通信 

SPIỞ јῗ ἄԏᶵᶺѮ ו ιᵋֱּזἋᴵҨӔּזԎԓṧ featureι featureᴵҨᴧאѣѦ

ᶃᵃῊίֺỞ ￼ ♇ḕᶈ￼☺ᶈ֗ Ẹ ֹזּ ₅╜Ὴι Ӕּז ѭ ҭ Ԅ₩Ẫ￼ NSS pin  

ᶈ ₩ẪїῶѣѦҨі SPI ♇￼ ὶῗјᴵ ￼ιᵼѭᴅ₭ᴱῶ Ѧ ♇ᴵҨᶈԇԊᾭὯ іҽ  

Ẹ ♇ῂᾦι їѣѦ ӠὙҡ ₩Ẫ ῆ ♇ ίֺỞ ιḜ ṯ֬ὭἄѮ ₩ẪιẊἫῶᾦ￼ּכ

Ẉ њ ￼ GPIO ҄Ԏӎ ♇￼ҡ  select input ᶈ Ḣἄᵅιῶᾦ￼ҡ  selectӡᴺ ᾣιίֺ

Ở ￼ ♇ῥῊ ᵻ passive modeιẊ ểᾺ￼ ẦḊ  

ḅ‛ѣѦ ♇ᶈᵃ Ὴ ֧ίֺ ∂ιỞ ֗ ҆ҭṏҺғּוε‬ MODF҆ҭζ ⱡᵅּזἋᴵҨẔ

זּ Ҏ ᴅ￼Ҭ εӕḅχ ώׁḧѲ￼ ѣѦ ♇￼јᵃ￼ Ὴὸ ї ₭ṍ ζ 
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Slave
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ᶃ 21-6 Multi-Ѯ  application 

NSSᶈѣѦ ♇ ἄ ҭ Ԅ₩Ẫ Ҥ￼ῶᾦּכẈӔ ҃ MISO ֧ίֺι passive node

ἄҡ   

21.3.5. 从选择(NSS)脚管理 

ᶈҡ  modeιNSSӐѭ‰֝￼Ɑ ԄιӔҡ  љѮ  ᶈѮ  modeιNSSῃᴵҨӐѭ ֧ᴡ

ᴵҨӐѭ Ԅ ẸӐѭ ԄῊιḜᴵҨ ₿ᶺѮ ￼Ở ֗ ιẸӐѭ ֧ῊιḜᴵҨ  ᴅѦҡ ￼ҡט

Ὅӡᴺ  

SPI_CR1ḷḕᵸ￼ SSM bitιᴵҨ Ὅ ҭἆ ҭҡ  managementχ 

Â ҭNSS managementεSSM=1ζχᶈ Ѧ їιҡ  selectӡᴺ ԓ ￼SSI bitεSPI_CR1ḷḕᵸζ

Ӫ ט ᶹ NSS pin ᾣ ԎҤẔּזӔּז  

Â ҭ NSS managementεSSM=0ζχᶈ Ѧừ֙їιῶ֡Ѧᴵ ￼  

1ζ NSS ֧Ӕ εSSM=0, SSOE=1ζχ Ѧ ҝᶈӐѭѮ ῊӔּז ҭ ת NSS pin Ẹ SPI ᶈ

Ѯ ₩Ẫ Ӕ εSPE=1ζιNSSӡᴺṏ ἾӉẊӠὙӉּכẈι ֹ SPI disableεSPE=0ζ ᶈᶺ

Ѯ ẔּזѧιSPIј NSS  

2ζ NSS ֧ disableεSSM=0, SSOE=0ζχḅ‛ MCU ᶈỞ іӐѭѮ ι Ѧ ӹ ᶺѮ 

ד ḅ‛ NSS pin℅Ὴ ἾӉιSPI ԄѮ  mode faultꜛỗι Ɑ ט ѭҡ ₩Ẫ ᶈҡ 

₩ẪιNSS pinӐѭ‰֝￼Ɑ ԄιẸ NSSѭӉῊιҡ  ѧ  
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ᶃ 21-7 hardware/software slave select management 

21.3.6. 通讯格式 

ᶈ SPI ῼ ιὶᾠᵙᴧ ᾛӐᵃῊ SCKεserial clockζṄᾭὯ і￼ӡỤ ӈᵙ ‾ᾛӐᵃ

ℓ ⁪Ẫᴨ֘҈Ὴ ӈ Ὴ ‖ớᵙᾭὯṿ⁪Ẫ ѭ҃ ᶼ ιѮ ᵙҡ ọ Ỉ ᵃ￼

⁪Ẫ  

21.3.6.1. Clock phase and polarity controls 

CPOLᵙ CPHA bitεSPI_CR1ḷḕᵸζι ҭᴵҨ 4 ᴵ ￼Ὴẑ CPOLεclock polarityζί

ֺẸ≡ῶᾭὯҽ Ὴ￼ clock￼ IDLEꜛỗ ӈḾѮ ᵙҡ  ῶẽᵠ ḅ‛ CPOL ᶶӈιSCK pinῶӉּכ

Ẉ￼ꜛỗ ḅ‛ CPOL ӈιSCK  pinῶ ￼Ẉכּ IDLEꜛỗ  

ḅ‛ CPHA ӈιSCK￼ ҇Ѧ ⌐Ὢ ҽ ￼ ѦᾭὯӈεḅ‛ CPOL ᶶӈιῗї ⌐ιᵋֱῗ

і״⌐ζ ᶈῊ ᴪק ᶚ￼֧אιᾭὯ ḕ ḅ‛ CPHA ᶶӈιSCK￼ Ѧ ⌐Ὢ Ѧҽ ￼ᾭ

Ὧӈεḅ‛ CPOL ӈιῗї ⌐ιᵋֱῗі״⌐ζ ᶈ Ὴ ᴪק ᶚ֧אῊιᾭὯ ḕ  

CPOLᵙ CPHA￼ ᵀ Ὅ҃ᾭὯὪ Ὴ ⌐  

ᶈ CPOL/CPHAᾡᴪѳׁιSPIọ disableεSPE=0ζ  

SCK￼ IDLEꜛỗọ ḾẔ SPI_CR1ḷḕᵸ Ὅ￼‖ớ  
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CPHA=1

CPOL=1

CPOL=0

MOSI

MISO

NSS

Capture strobe

MSBit LSBit

MSBit LSBit

Ū
Ū

Ū
Ū

Ū
Ū
Ū

Ū

 

CPHA=0

CPOL=1

CPOL=0

MOSI

MISO

NSS

Capture strobe

MSBit LSBit

MSBit LSBit

Ū
Ū

Ū
Ū

Ū
Ū
Ū

Ū

 

ᶃ 21-8 ᾭὯῊ Ὴẑᶃ 

ᾭὯ bit￼ ẑᴨ֘҈ LSBFIRST bit￼ ḧ  

21.3.6.2. 数据帧格式 

LSBFIRST bit(SPI_CR1ḷḕᵸ)ιSPI shiftḷḕᵸᴵҨ ḧѭ MSB-FIRSTἆ LSB-FIRST Ӕ

זּ DS bit(SPI_CR2ḷḕᵸ)ι ὍᾭὯṿ￼ӈᾭ ᴵ Ὅѭ 8ӈἆ 16ӈ ẙι Ḿ҈ᴧ ᵙὶᾠ

זּ  

21.3.7. SPI 配置 

Ḿ҈Ѯ ᵙҡ ιSPI￼ ╙ ֡Ѷ ‾ Ḿ҈ԏӌ￼₩Ẫấ ι Ỉњ ￼ ҟ Ẹ ‰֝￼

ι Ҩїℓ χ 

1. ֒ ԋ￼ GPIOḷḕᵸχ MOSI MISOᵙ SCK pin 

2. ֒ SPI_CR1ḷḕᵸ 

1ζ BR[2:0] Ὴ └⸗ꞌεҡ ₩Ẫј ζ 

2ζ CPOLᵙ CPHA 

3ζ RXONLYἆ BIDIMODEᵙ BIDIOEεRXONLYᵙ BIDIMODEј ᵃῊῶᾦζι Ὅ simplexἆ

half-duplex₩Ẫ 

4ζ LSBFIRST 

5ζ SSMᵙ SSI 
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6ζ MSTR bitεᶈᶺѮ  NSS ѧιḅ‛Ѯ  ₿ MODF ι ԁ NSS￼֗ ꜛỗζ 

3. ֒ SPI_CR2ḷḕᵸ 

1ζ DS bitι ὍᾭὯṿӈᾭ 

2ζ SSOEεҡ ₩Ẫј ζ 

21.3.8. SPI 使能流程 

ὸ ᶈѮ ᴧ Ὴ ѳׁӔ SPI ҡ  ḅ‛ј ‾ᶴתιјῼῺ￼ᾭὯҽ ᴵ Һᴧּו ҡ ￼ᾭὯḷ

ḕᵸọ ᶈẦḊљѮ  ѳׁιṰ ᵍץ ᴧ ￼ᾭὯεἆ ᶈ Ὴ ￼ Ѧ⌐ιἆ ḅ‛Ὴ ӡᴺ

ῗ ￼ừ֙ι ᶈ⃰ᶈ ￼ ​ѳׁζ SCKӡᴺọ ᶈ SPI ҡ  Ӕ ѳׁιᶁḧᶈ IDLEꜛỗ

levelε Ẕ￼ Ὅ‖ớζ  

Full-duplex₩Ẫεἆ transmit-onlyζιẸ SPI Ӕ Ẋћ TXFIFOј ιἆ ᵇ TXFIFO ї Ѧ

֒ι Ѯ ẦḊ  

ᶈүӍѮ  receive-only ₩ẪεRXONLY=1ιἆ BIDIMODE=1ћ BIDIOE=0ζιᶈ SPI Ӕ ᵅιѮ 

ẦḊ ιῊ ᴏ ώӗ  

21.3.9. 数据传输和接收流程 

21.3.9.1. RXFIFO and TXFIFO 

SPIἍῶᾭὯ FIFOι▄ẙѭ 2ιḴẙѭ 16bitεẸᾭὯṿ ѭ 8bitῊιḴẙѭ 8bitζ ⸗ớ

Ӕ SPI ᶼҨ ᾭὯ╙ ṪӐιẊ ҈יּ₿ CPU‎јᴣᶴתᾭὯṀ ￼ ᴧ ᵙὶᾠῶ꜠ ￼

FIFOιᴲӮ TXFIFOᵙ RXFIFO Ҏ FIFO ￼ᶈἍῶזּ SPI₩Ẫ  

FIFO￼ᶴתᴨ֘҈ᶺ ᴠᾭιץὐχᾭὯҐὭ₩ẪεԅᴥṪ ᴁᴥṪζ ᾭὯṿ⁪Ẫ  

SPI_SRḷḕᵸҺệֹῳΈḕᾣᶈ RXFIFOѧ ῾ ￼ᾭὯ ‛ ֒ SPI_DRḷḕᵸιҺᶈ FIFO

ᴧ ֯￼ῳᵅӈ ιḕԄ ֒￼ᾭὯ ọ Ẃљ RXFIFO ӪḾ FTLVL[1:0]ᵙ FRLVL[1:0]ӈῘ

҃ѣѦ FIFOẸׁ￼ᴉּז ָ  

Ḿ SPI_DRḷḕᵸ￼ ọ RXNE҆ҭ ת ẸᾭὯḕӴᵸᶈ RXFIFOẊћ ֹ Ӫι ҆ҭ

ᴧ Ẹ RXNE ▐ ιRXFIFOṏ ѭῗ ￼  

ӆᶊι֒ ᴧ ￼ᾭὯṿι TXE҆ҭ ת Ẹ TXFIFO Levelṇ҈ἆ ҈Ởḳ ￼ ᴁῊι ҆

ҭṏҺ ᴧ ᵋֱιTXE ▐ ιẊћ TXFIFO ѭῗ◑￼  

זּ ‾￼ΆẪιRXFIFOᴵҨḕ 2ѦᾭὯṿ  

TXEᵙ RXNE҆ҭ ᴵҨ ‬ ѧᾸΆẪᶴת  

Ẹ RXFIFO◑Ὴιḅ‛ї ѦᾭὯ ὶᾠιֱ over⃰Ẃ ҆ҭғּו Over⃰Ẃ ҆ҭᴵҨ ‬

ᵙѧᾸ￼ΆẪᶴת  

ӈ￼ BSYӈῘ ҃ 1ѦẸׁᾭὯṿ￼ ⃰ᶈ ẸῊ ӡᴺ ￼ώӗιᶈѮ  ￼ѣѦᾭὯṿ

ѳ ιBSY‰ỐӠὙ ӈ Ӈᶈҡ  ￼⅛ѦᾭὯṿҽ ѳ ιBSYҺӠὙῳṇ 1Ѧ SPI ClockḴẙ￼Ӊּכ

Ẉ  

21.3.9.2. Sequence handling 

ҎᾭὯṿᴵҨ single sequenceҽ ‎Ḣἄ ‍ӡỤ Ẹᴧ Ӕ ιẸ maser￼ TXFIFO ῶү

ӍᾭὯιsequenceẦḊẊ Ὴ ӡᴺ Ѯ  ￼ώӗι ֹ TXFIFO ιⱡᵅӯ₿ ể ᶹ￼ᾭ

Ὧ  
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ᶈ receive-only₩Ẫιᴏ half-duplexεBIDIMODE=1, BIDIOE=0ζἆ simplex₩ẪεBIDIMODE=0ι

RXONLY=1ζιᶈ SPI Ӕ Ẋћ receive-only₩Ẫ ☼╗￼ῊӧιѮ ṏ ᴏẦḊὶᾠ Ѯ  ҺώӗῊ

Ẋ ᶊὶᾠᾭὯι ֹѮ ӯ₿҃ SPIἆ ԋ ҃ receive-only ₩Ẫ  

ẸѮ  ᶼҨ ￼₩ẪεSCKӡᴺῗ ￼ζιώӗἍῶ ιѮ ọ ҡ ᶴתᾭὯ╙￼

ד Ẹῶọ ῊιѮ ọ Ӊ ẙιẊώӗἆ ῭ỹ￼Ὴ ιἆ ֫Ầ￼ṿιἆ delay￼ᾭὯץ

├Ỵ￼ῗιḾ҈Ѯ ἆ ҡ ‎ ι≡ῶ underflow ӡᴺι‎ ҈ҡ ￼ᾭὯ Ẃ Ѯ ҐҊᵙᶴתεᴏ

Ӕҡ ј ᴣῊ֝ᶵḄᾭὯζ  

⅛Ѧ sequence ọ NSS  ӊιᵃῊᶈᶺҡץ֗ Ὅ ￼Ԏѧ￼ Ѧҡ  ᶈ Ѧ

ᴅҡ  ι≡ῶọ זּ NSSᴞίֺҡ ιӇ ẂѼῳḄώӗ ֗ιӔҡ љ⅛ѦᾭὯẑ֯￼Ầ᷃ᵃℓ

NSSᴵҨּי ҭᵙ ҭѣ ΆẪ εת 28.3.5ζ  

Ẹ BSY ӈιḜῘ ҃⃰ᶈ ￼ᾭὯṿҐҊ Ẹњ ￼ṿҐҊ ḢἄῊιRXNE‰Ố ӈ ῳᵅ Ѧ

bit ‾ιẊћᾯѦᾭὯṿ ḕᶈ RXFIFOѧ  

21.3.9.3. Procedure for disabling the SPI 

Ẹ SPI disableὲιọ ὟⱢ⸗ḧ￼ disable ╙ Ḿ҈ disable SPI￼╙ ῗỄ ￼ιᵼѭ℅ᵅ

Ẕּזіιᶹ Ὴ Һ ӯὲι ԄӉו ₩Ẫ ừ֙їεdisableζι⃰ᶈ ￼ҐҊҺ ᶐ ᶈ

Ҏ₩Ẫїιdisable╙ ῗᵪ ӯ₿ │ה￼  

ԅᴥṪἆ transmit-only₩ẪїιѮ ᴵҨẸӯ₿ώӗ ᴧ ￼ᾭὯῊḢἄҐҊ ᶈ ừ֙їιᶈῳᵅ

￼ᾭὯҐҊᵅιῊ ӯ₿ ᶹ├Ỵ packing modeεẸҐҊ᷈ᾭѦᾭ￼ᾭὯṿιҨᾣ Ҏ dummy Ḕ

ҐҊζ ᶈ Ҏ₩ẪїιSPI disableѳׁιּזἋọ Ӕּז‰֝￼ disable ╙ Ẹ SPI disableᶈѮ ᴧ

Ὴιḅ‛℅Ὴ ѦṿҐҊ⃰ᶈ ιἆ ї ѦᾭὯṿḕᶈ TXFIFOѧιSPI￼ו ῗј Ӡ ￼  

ẸѮ ᶴᶈүӍ receive-only₩Ẫιӯ₿ Ὴ ￼ᵪ Ά│ῗӯ₿ᶹ εSPE=0ζ ₩Ẫїι

њ ￼ SPI disable╙  

Ẹ SPI disableιὶᾠֹ῾ ￼ᾭὯḕᾣᶈ RXFIFOѧι ҎᾭὯọ ᶈї ₭ SPIӔ ẦḊᾺ￼ẑ

֯ѳׁ ᶴתὲ ѭ ₿ῶ῾ ￼ᾭὯι ӠẸ SPI disableῊιRXFIFOῗ ￼εӔּ⃰ז ￼ disable ╙

ιἆ זּ ҭᶶӈҨִḊקἍῶ￼ SPIḷḕᵸζ  

‰֝￼ disable╙ ῗᶢ҈ BSYꜛỗιẊ‬ FTLVL[1:0]ιҨ Ӡҽ ẾẕḢἄ ѼᴵҨ ⸗ḧָ￼₅

‬‎ ָ⃰ᶈ ҐҊ￼ ​ιӕḅχ 

Â Ẹ NSSӡᴺ ҭ  ιѮת ᵇҡ ώӗ⃰ ￼ NSS ֗  ἆ  

Â ẸḢἄ‎ FIFO￼ҐҊᾭὯ╙Ὴι℅Ὴῳᵅ￼ᾭὯṿἆ CRCṿҠᶈҽ ѧ  

⃰ ￼ disable╙ ῗεreceive-only₩Ẫ ᶹζχ 

1. ể FTLVL[1:0]=00ε≡ῶᾭὯ ᴧ ζ 

2. ể BSY=0εῳᵅ￼ᾭὯ ᶴתḢἄζ 

3. Disable SPIεSPE=0ζ 

4. ᾭὯι ֹ FRLVL[1:0]=00ε Ἅῶὶᾠֹ￼ᾭὯζ 

Ḿ҈⸗ḧ receive-only₩Ẫι⃰ ￼ disable╙ ῗχ 

1. ᶈῳᵅ ѦᾭὯṿҽ ѧι disable SPIεSPE=0ζιἔᾸὶᾠ╙  

2. ể BSY=0εῳᵅ￼ᾭὯṿṰ ᶴתζ 

3. ᾭὯι ֹ FRLVL[1:0]=00ε Ἅῶὶᾠֹ￼ᾭὯζ 
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21.3.9.4. Data packing 

Ẹ frame size= 8, үӍ 16ӈ￼ ἆ ֒ Ὴι Һ זӔּט data packing ᶈ ừ֙їιᴥᾭὯ

frameҺ Ẋ ᶴת ӾιSPIӔּזḕӴᶈ wordӉӈ￼ patternιⱡᵅῗḕᶈ ӈ￼  

їᶃώӗ҃ data packingᶴת ᶈᴧ Ά￼ᴅѦ 16-bit ᵅιѣѦᾭὯṿ ᴧ ᶈὶᾠΆιḅ‛

RXFIFO Ӫ ῗ 16 ӈιֱ ẑ֯Һᶈ RXNE҆ҭṏ ᴏғּו ӐѭḾ RXNE҆ҭ￼ᵠẔιὶᾠΆ Ѧ

16ӈ  SPI_DRḷḕᵸι ҃ 2ѦᾭὯṿ ᶈὶᾠ ιRxFIFO Ӫ￼ ḧᵙὶї‎￼ ọ ӠὙḾ

ιᵋֱᾭὯҺѢ᷂  

ᶈᴧ ιּז 8ӈ ΆẪ֒᷈ᾭẑ֯￼ῳᵅ ѦᾭὯṿῗ ᶼ￼ ѭ҃ғּו RXNE҆ҭιḾ҈᷈ᾭѦᾭ

ὯṿιḾ҈ὶᾠ￼ῳᵅ ѦᾭὯṿιὶᾠΆọ ᾡᴪ Rx_FIFO Ӫ  

0x04 0x0A

0x0A

0x04 SPI fsm
&shift

SPI fsm
&shift

NSS

SCK

MOSI

0x0A 0x04 0x0A

0x04
0x04 0x0A

SPIx_DR
RXFIFOTXFIFO

SPIx_DR

16-bit access when write to data register 
SPI_DR=0x040A when TXE=1

16-bit access when read from data register 
SPI_DR=0x040A when RXNE=1

 

ᶃ 21-9 Packing data in FIFO for transmission and reception 

21.3.9.5. Communication diagrams 

  ҟ ҎԐᶚ￼Ὴẑι ҎῊẑḾ҈‬ ѧᾸ ῗῶᾦ￼ ѭ҃ ιӬḧק LSBFIRST=0, CPOL=0, 

CPHA=1  

1. Ẹ NSS ῶᾦιSPI Ӕ ιҡ ẦḊίֺ MISOψẸ NSS ᾣἆ SPI ԋ Ὴҡ ᷂ᴞḾ MISO ￼ί

ֺ Ḿ҈ҡ ιᶈҽ ẦḊׁọ ώӗӼ ￼Ὴ Ѯ ιҨӝώׁ֝ᶵᾭὯ ᶈѮ  ιҝᶈ SPI Ӕ

ῊιSPIᶹ ҺίֺMOSIᵙ SCKӡᴺεѼץὐ NSSӡᴺζ ḅ‛ SPI disableιSPIᶹ ṏҡGPIO

ᾸẦιᵼ℅ᶈ Ҏ і￼ּכẈӪᴨ֘҈ GPIO￼ ḧ  

2. ᶈѮ  ιḅ‛ ῗ ￼ιֱ BSYᶈṿѳ ӠὙῶᾦ ᶈҡ  ιBSYӡᴺᶈᾭὯṿѳ ẂᴪӉ

Ṉ ѦῊ ᵕῼ  

3. ᴱῶẸ TXFIFOῗ◑￼ιTXEӡᴺἑ ▐  

4. ᴱῶẸ TXFIFOῗ◑￼ιTXEӡᴺἑ ▐  

5. ᶈ Data packed mode, TxE ᵙ RxNE ҆ҭῗἄḾ֧א￼ι⅛Ѧ /֒ FIFO ￼ ῗ 16bit Ḵεuntil the 

number of data frames are evenζ ḅ‛ TxFIFOῗ 3/4 fullιFTLVLꜛỗӯᶈ FIFO full level ṏῗѭҜ

ѱῳᵅ Ѧ᷈ᾭ frame ј ᶈ TxFIFO ᴪἄ 1/2 full ѳׁḕӴ ᾭὯ frame Ҩ 8-bit ￼ ΆẪḕӴᶈ

TxFIFOѧ  
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7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

00 10 11 10 11 10 01 00

D1D0 D3D2 D4

Dn+4Dn+1Dn Dn+3Dn+2

00 01 10 00 01 10 00 01 00

NSS

SCK

MOSI

SPE

FTLVL

TXE

FRLVL

BUSY

Thandling

D0 D1 D2 D3 D4

RXNE

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

Dn Dn+1 Dn+2 Dn+3 Dn+4

MISO

Note 1

Enable Tx/Rx  interrupts

4

 software(polling or interrupt routine) control at Tx event

 software(polling or interrupt routine) control at Tx event

1
33

2 2 2 2

 

ᶃ 21-10 Ѯ  full-duplex communication diagram(bit frame=8) 

Note1χThandlingᴏ cpu֒ᾭὯֹ Tx fifoἍּז￼Ὴ  

21.3.10. Status flags 

Ẕּז ẑ 3Ѧꜛỗ‰ỐᴵҨḢԅ ί SPIỞ ￼ꜛỗ  

21.3.10.1. Tx buffer empty flag(TXE) 

Ẹ TXFIFOῶ ᶼ￼ ḕᾣ ᴧ ￼ᾭὯῊιTXE‰Ốӈ ӈ TXE‰Ốӈљ TXFIFO levelῶԋ

‰Ốӈᴪ ẊӠὙ Ẉιכּ ֹ TXFIFO levelṇ҈ ҈ 1/2 FIFO▄ẙἑҺ ҭ▐ ḅ‛ TXEIE

εSPI_CR2ζ ӈιֱҺғּוѧᾸ ∂ Ẹ TXFIFO levelᶽ҈ 1/2ι ӈ ▐ט  

21.3.10.2. 接收缓冲非空（Rx buffer not empty）标志(RXNE) 

ḅ‛ RXNEIEӈεSPI_CR2ζ ӈιֱғּוѧᾸ  

21.3.10.3. 忙（Busy）标志(BSY) 

BSY‰Ốּי ҭ љ▐ (֒Ԅ℅ӈῂᾦ‛)ι℅‰Ố ῎ SPI ӡṖ￼ꜛỗ  

ẸḜ ѭ’1’Ὴι ῎ SPI⃰Ồ҈ ӡιӇῶ ѦӕᶹχᶈѮ₩Ẫ￼ᴥᵇὶᾠ₩Ẫї(MSTR=1 BDM=1

Ẋћ BDOE=0)ιᶈὶᾠῼ BSY‰ỐӠὙѭӉ  

ᶈ ҭ ԋ SPI₩ᶒẊ Ԅӯ ₩Ẫ(ἆԋ ᶵῊ )ѳׁιᴵҨӔּז BSY‰Ố₅╜ҽ ῗᵋ ​ι

‾ᴵҨ ԁ ᶐῳᵅ ₭ҽ ιᵼ℅ Ѥ⁪ὟⱢї Ἒ  

BSY‰Ố ᴵҨּ҈זᶈᶺѮ  ѧ ԁ֒֗  

҃Ѯ₩Ẫ￼ᴥᵇὶᾠ₩Ẫ(MSTR=1 BDM=1Ẋћ BDOE=0)ιẸҽ ẦḊῊι BSY‰Ố ’1’  

Ҩїừ֙ ‰ỐṄ ▐ ѭ’0’χ 

● Ẹ SPI ⃰ ￼ disableὲ 

● Ѯ ₩ẪιẸғּו MODF=1 

● Ѯ ₩ẪιẸҽ ḢἄιјԜῶᾦᾭὯ ᴧ  

● ҡ ₩Ẫιᶈ⅛ѦᾭὯҽ ѳ ιBSY‰Ố ѭ 0ιẊӠὙ Ṉ Ѧ SPIῊ ᵕῼ 
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Note: ј Ӕּז BSY‰Ốᶴת⅛ѦᾭὯᴧ ᵙὶᾠ Ӕּז TXEᵙ RXNE῭ᵀ  

21.3.11. 错误标志 

21.3.11.1. 主模式失效(MODF) 

Ѯ₩Ẫ᷂ᾦεMODFζҝᴧּוᶈχẸ NSSӐѭ ԄӡᴺεSSOE=0ζιNSSẬ ҭ₩Ẫ їιѮת ᶵ

￼ NSS ἾӉψἆ ᶈ NSSẬ ҭ₩Ẫ їιSSIӈת ѭ’0’Ὴ ℅ῊιMODFӈ ט ӈ Ѯ₩

Ẫ᷂ᾦḾ SPI ᶵῶҨїẽᵠχ 

● MODFӈ ѭ’1’ιḅ‛ ҃ ERRIEӈιֱғּו SPIѧᾸψ 

● SPEӈ ▐ѭ’0’ Ṅӯ₿ ֬ ֧ιẊћԋ SPIὶᴭψ 

● MSTRӈ ▐ѭ’0’ιᵼ℅Ặ ℅ ᶵ Ԅҡ₩Ẫ  

ї ￼ℓ ▐҈זּ MODFӈχ 

1. Ẹ MODFӈ ѭ’1’ῊιἚ ₭Ḿ SPI_SRḷḕᵸ￼ ἆ֒ᾛӐψ 

2. ⱡᵅ֒ SPI_CR1ḷḕᵸ  

ᶈῶᶺѦ MCU￼ ѧιѭ҃ ԁ֧אᶺѦҡ ᶵ￼֗ ιọ ӾἾ Ѯ ᶵ￼ NSS ιԜḾ MODF

ӈ ▐ ᶈḢἄ▐ ѳᵅι SPEᵙ MSTRӈᴵҨỠᶶֹḜҪ￼ᴝḊꜛỗ  

֧҈Ḡԅ￼ ιẸ MODFӈѭ’1’Ὴι ҭјӹ SPEᵙ MSTRӈ  

Ẃ їιҡ ᶵ￼ MODFӈј ѭ’1’ ⱡ ιᶈᶺѮ ι Ѧ ᶵᴵҨᶈ ҃ MODFӈ￼

ừ֙їιᶴ҈ҡ ᶵ₩Ẫψ℅ῊιMODFӈ ᴵ ᶺѮ֗҃א֧ ѧᾸ ẑᴵҨἚ Ѧᶶӈἆ ᵻֹ

ꜛỗ‎ҡ ꜛỗѧỠᶶ  

21.3.11.2. 过载模式 

ẸᾭὯ Ѯ ἆ ҡ ὶᾠιẊћ RXFIFO≡ῶ ᶼ￼ ḕὶᾠֹ￼ᾭὯῊιғּו over⃰Ẃ ừ֙

ḅ‛ ҭ≡ῶ ᶼ￼Ὴ Ҩׁὶᾠֹ￼ᾭὯεRXFIFOѧḕᾣζι ừ֙ṏҺᴧּו  

Ẹ over⃰Ẃ ừ֙ᴧּוιᾺᾠֹ￼ᾭὯјҺ overwriteҨׁḕᾣᶈ RXFIFO￼ᾭὯ ὶᾠֹ￼ᾺᾭὯ

ổּצιẊћἍῶὶї‎ᴧ ￼ᾭὯѢ᷂  

Ә₭ ֧ SPI_DRḷḕᵸᵙ SPI_SRḷḕᵸᴵṄ OVR▐  

21.3.12. SPI 中断 

 21-1 SPIѧᾸ ∂ 

中断事件 事件标志 使能控制位 

TXFIFO ể  TXE TXEIE 

ᾭὯὶᾠֹ RXFIFOѧ RXNE RXNEIE 

Ѯ₩Ẫ᷂ᾦ҆ҭ MODF ERRIE 

○֧  OVR ERRIE 

21.4. SPI 寄存器 

SPIḾẔ￼ḷḕᵸᴵҨ 16-bitᵙ 32-bit ιDRḷḕᵸᾟὙ 32-bit 16-bitᵙ 8-bit  

21.4.1. SPI 控制寄存器 1 (SPI_CR1) 

Address offset:0x00 

Reset value:0x0000 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BI-
DIMOD

E 

BIDIO
E 

Re
s 

Re
s 

DF
F 

RXONL
Y 

SS
M 

SS
I 

LSBFIR
ST 

SP
E 

BR[2:0] 
MST

R 
CPO

L 
CPH

A 

RW RW   
R
W 

RW RW 
R
W 

RW RW 
R
W 

R
W 

R
W 

RW RW RW 

 

Bit Name R/W Reset Value Function 

15 BIDIMODE RW 0 

ᴥᵇᾭὯ₩ẪӔ  

0χ“ᴥ ᴅᵇ”₩Ẫ 

1χ“ᴅ ᴥᵇ”₩Ẫ 

14 BIDIOE RW 0 

ᴥᵇ₩Ẫ ֧Ӕ  

љ BIDIMODEӈ ɒᴅ ᴥᵇɓ₩Ẫїᾭ

Ὧ￼ ֧Άᵇ  

0χ ֧ ₿εᴱᾠ₩Ẫζ 

1χ ֧Ӕ εᴱᴧ₩Ẫζ 

“ᴅ ”ᶈѮ ᶵ ӈ MOSIẬ ιᶈҡ ᶵ ѭ

MISOẬ  

13 Reserved  0  

12 Reserved  0  

11 DFF RW 0 

ᾭὯṿ⁪Ẫ 

0χӔּז 8ӈᾭὯṿ⁪Ẫ ᴧ /ὶᾠψ 

1χӔּז 16ӈᾭὯṿ⁪Ẫ ᴧ /ὶᾠ  

├χᴱῶẸ SPI ₿(SPE=0)Ὴιἑ ֒ ӈι

ᵋֱ֧  

├χI2S₩ẪїјӔּז  

10 RXONLY RW 0 

ҝὶᾠίֺ  

ӈᵙ BIDIMODEӈ ֘ḧᶈɒᴥ ᴅᵇɓ₩

Ẫї￼ҽ Άᵇ ᶈᶺѦҡ ᶵ￼ ѧιᶈ῾

￼ҡ ᶵі ӈ 1ιӔệᴱῶ ￼

ҡ ᶵἑῶ ֧ιᵼ јҺ ἄᾭὯ іῶᾭὯ

֗  

0χԅᴥṪεᴧ ᵙὶᾠζ 

1χ ₿ ֧εᴱὶᾠ₩Ẫζ 

9 SSM RW 0 

ҭҡ ᶵ ת  

Ẹ SSM ӈιNSSẬ і￼ּכẈּי SSIӈ￼Ӫ

֘ḧ  

0χ ₿ ҭҡ ᶵ  ת

1χӔ ҭҡ ᶵ  ת

8 SSI RW 0 

ԓ ҡ ᶵ Ὅ  

ḷḕᵸᴱῶẸ SSM=1Ὴἑῶᾦ ḷḕᵸ֘

ḧ҃ NSSі￼ּכẈιᶈ NSSẬ і￼ I/OᾛӐ

ῂᾦ  

7 LSBFIRST RW 0 

ṿ⁪Ẫ  

0χӾᴧ MSB 

1χӾᴧ LSB 

Ὴј ᾡᴪ ḷḕᵸ￼Ӫ  

6 SPE RW 0 
SPIӔ  

0χ ₿ SPI 
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Bit Name R/W Reset Value Function 

1χӔ SPI 

5:3 BR[2:0] RW 0 

└⸗ꞌίֺ  

000χfPCLK/2 

001χfPCLK/4 

010χfPCLK/8 

011χfPCLK/16 

100χfPCLK/32 

101χfPCLK/64 

110χfPCLK/128 

111χfPCLK/256 

Ὴј ᾡᴪ ḷḕᵸ￼Ӫ  

├χҡ ₩Ẫїιῳồ└⸗ꞌҝᾟὙ fPCLK/4  

2 MSTR RW 0 

Ѯ ᶵ Ὅ  

0χ ѭҡ ᶵ 

1χ ѭѮ ᶵ 

Ὴј ᾡᴪ ḷḕᵸ￼Ӫ  

1 CPOL RW 0 

Ὴ ‖ớ  

0χ ꜛỗῊιSCKӠὙӉּכẈ 

1χ ꜛỗῊιSCKӠὙ  Ẉכּ

Ὴј ᾡᴪ ḷḕᵸ￼Ӫ  

0 CPHA RW 0 

Ὴ ӈ  

0χᾭὯ ‾ҡ ѦῊ ⌐ẦḊ 

1χᾭὯ ‾ҡ ҇ѦῊ ⌐ẦḊ 

Ὴј ᾡᴪ ḷḕᵸ￼Ӫ  

21.4.2. SPI 控制寄存器 2 (SPI_CR2) 

Address offset:0x04 

Reset value:0x0000 

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

SLV 
FM 

Res Res  Res DS Res Res Res TXEIE RXNEIE ERRIE Res Res SSOE Res Res 

RW    RW RW RW RW RW RW RW   RW   

 

Bit Name R/W Reset Value Function 

31:16 Reserved  - Reserved 

15 SLVFM RW 0 

ҡ  fast mode enable 

0χҡ  normal modeιҡ ₩ẪᾟὙῳồ SPI 

clock￼ ẙṇ҈ pclk/4 

1χҡ  fast modeιᴵᾟὙҡ ₩Ẫї SPI clock

ẙᴵֹ pclk/4 

├χẸ SPI clock￼ ẙṇ҈ pclk/4Ὴι ḧј

ḧ ḷḕᵸӈ  

14:12 Reserved  - Reserved 

11 DS RW 0 

SPIҽ ᾭὯ ẙ 

0χ8-bit ᾭὯṿҽ  

1χ16-bitᾭὯṿҽ  

10:8 Reserved    
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Bit Name R/W Reset Value Function 

7 TXEIE RW 0 

ᴧ ת֗ ѧᾸӔ  

0χ ₿ TXEѧᾸ 

1χӔ TXEѧᾸ TXE=1ῊғּוѧᾸ ∂  

6 RXNEIE RW 0 

ὶᾠ ת֗ ѧᾸӔ  

0χ ₿ RXNEѧᾸ 

1χӔ RXNEѧᾸ RXNE=1ῊғּוѧᾸ

∂  

5 ERRIE RW 0 

ѧᾸӔ  

0χ ₿ ѧᾸ 

1χӔ ѧᾸ Ẹ CRCERR OVRἆ MODF

ѭ 1ῊιғּוѧᾸ ∂  

4:3 Reserved RES - Reserved 

2 SSOE RW 0 

SS ֧Ӕ  

0χ ₿ᶈѮ₩Ẫї SS ֧ι ᶵᴵҨṪӐᶈ

ᶺѮ ᶵ₩Ẫ 

1χẦᵏѮ₩Ẫї SS ֧ι ᶵј ṪӐᶈᶺ

Ѯ ᶵ₩Ẫ  

1:0 Reserved RES - Reserved 

21.4.3. SPI 状态寄存器 (SPI_SR) 

Address offset:0x08 

Reset value:0x0002 

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

Res Res Res 
FTLVL 
[1:0] 

FRLVL 
[1:0] 

Res BSY OVR MODF Res Res Res TXE RXNE 

   R R R R  R R R    R R 

 

Bit Name R/W Reset Value Function 

31:13 Reserved RES - Reserved 

12:11 FTLVL R 0 

FIFOᴧ level ҭ ӈι ҭ▐  

00χFIFO  

01χ1/4 FIFO 

10χ1/2 FIFO 

11χFIFO full(Ẹ FIFO Ӫᶽ҈ 1/2ιᴏ ѭῗ

◑) 

10:9 FRLVL R 0 

FIFOὶᾠ level ҭ ӈι ҭ▐  

00χFIFO  

01χ1/4 FIFO 

10χ1/2 FIFO 

11χFIFO ◑ 

8 Reserved  0  

7 BSY R 0 

Ồ‰Ố  

0χSPIјỒψ 

1χSPIᶴ҈ ιἆ ᴧ ֗  

6 OVR R 0 

○֧‰Ố  

0χῂ○֧  

1χғּו○֧  
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Bit Name R/W Reset Value Function 

ḷḕᵸּי ҭ ӈιἆ ҭẑ֯ᶶӈεі○

ᵙї○ẑ֯јᵃζ  

5 MODF R 0 

₩Ẫ  

0χῂ₩Ẫ  

1χ֧א₩Ẫ  

ḷḕᵸּי ҭ ӈιἆ ҭẑ֯ᶶӈ  

4:2 Reserved  0  

1 TXE R 1 

ᴧ ֗  

0χᴧ ֗  

1χᴧ ֗ѭ  

0 RXNE R 0 

ὶᾠ ֗  

1χὶᾠ ֗  

0χὶᾠ ֗ѭ  

21.4.4. SPI 数据寄存器 (SPI_DR) 

Address offset:0x0C 

Reset value:0x0000 

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

DR[15:0] 

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

15:0 DR[15:0] RW 0 

ᾭὯḷḕᵸ  

ᴧ ἆ ὶᾠֹ￼ᾭὯ  

ᾭὯḷḕᵸӐѭ RxFIFOᵙ TxFIFO￼ὶᴭ Ẹ

ᾭὯιḫ RxFIFOι ֒ᾭὯιḫ

TxFIFO  

Noteχᴨ֘҈ DSӈεᾭὯṿḴẙ ὍζιᾭὯ

ᴧ ἆ ὶᾠῗ 8-bitἆ 16-bit  

Ḿ҈ 8-bitᾭὯṿιᾭὯḷḕᵸῗᶢ҈ right-

aligned￼ 8-bitᾭὯ ᴧ ᵙὶᾠ￼ Ẹᶈὶ

ᾠ₩ẪιDR[15:8] ҭ ѭ 0  

Ḿ҈ 16-bitᾭὯṿιᾭὯḷḕᵸῗ 16-bit￼ιᾯ

Ѧ DR[15:0] Ӑᴧזּ ᵙὶᾠ  

21.4.5. SPI 寄存器映像 

Offset Register 1
5
 

1
4
 

1
3
 

1
2
 

1
1
 

1
0
 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

0x00 
SPI_CR1 B

I-

D
IM

O
D

E
 

B
ID

IO
E

 

R
e
s
. 

R
e
s
. 

D
F

F
 

R
X

O
N

L
Y

 

S
S

M
 

S
S

I 

L
S

B
F

IR
S

T
 

S
P

E
 

BR[2:0] 

M
S

T
R

 

C
P

O
L

 

C
P

H
A

 

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

0x04 
SPI_CR2 

S
L

V
F

M
 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

R
e

s
. 

T
X

E
IE

 

R
X

N
E

IE
 

E
R

R
IE

 

R
e

s
. 

R
e

s
. 

S
S

O
E

 

R
e

s
. 

R
e

s
. 

Reset value 0           0 0 0     0   

0x08 SPI_SR 

R
e
s
. 

R
e
s
. 

R
e
s
. 

F
T

L
V

L
[1

:

0
] 

F
R

L
V

L
[1

:

0
] 

R
e
s
. 

B
S

Y
 

O
V

R
 

M
O

D
E

F
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

T
X

E
 

R
X

N
E

 



PY32F002B Ύ  

299/308 

Offset Register 1
5
 

1
4
 

1
3
 

1
2
 

1
1
 

1
0
 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

Reset value       0 0 0 0   0 0 0       1 0 

0x0C 
SPI_DR DR[15:0] 

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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22.  调试支持  

22.1. 概况 

  Ɑᶢ҈ Cortex-M0+ CPUι CPU Coreץᵍ debug ҭἛṝו ҭ ₩ᶒӹ ԓ⁄ᶈ

ḧὝҧεὝҧᾸ♇ζἆ ᾭὯεᾭὯᾸ♇ζῊӯ₿ ԓ⁄ӯ₿Ὴιԓ⁄￼ԓ ꜛỗᵙ ￼ᶹ ꜛỗ ῗᴵ

Ҩ‬ ￼ Ḣἄ‬ ᵅιԓ⁄ᵙᶹ ᴵҨ ᶶᴝι ẑṄ Ἒ  

ו ᶈּי Ѯ ᶈ ὶᵙ MCUῊӔּזι ￼ὶᴭῗ serial wire ᶈ M0+ CPU Coreѧ￼

ו ῗ ᷿ ARM CoreSight Design kit  

M0+ώӗ҃ ἄ￼Ɑі ᾟὙιּיҨї ֫ ἄχ 

Â SW-DPχserial wire 

Â BPUχBreak point unit 

Â DWTχData watchpoint trigger 

ᾟὙѼץὐ҃  Ɑ￼ ἄו χ 

Â ♄╗￼ Ậ ֫ ιSWIO@PB6 SWCLK@PA2 

Â MCU εᾟὙӉו ₩Ẫιίֺᶹ Ὴ  

 

Cortex-M0+

Core

Bridge

NVIC

DWT

BPU

SW-DP
Debug AP

Bus matrix

System 

interface

DBGMCU

Cortex-M0+ debug support

SWIO

SWCLK

MCU

 

ᶃ 22-1 DBG⁭ᶃ 

22.2. 引脚分布和调试端口脚 

22.2.1. SWD 调试端口 

ו ԋ￼ ᴭῶѣѦιᶈἍῶṂ ẻẪ ᴵ  

 22-1 DBG⁭ᶃ 

SW-DP 

端口引脚名称 

SW 调试接口 
引脚分配 

ᶚ ו  

SWDIO Ԅ/ ֧ ѩ ᾭὯ Ԅ/ ֧ PB6 
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SW-DP 

端口引脚名称 

SW 调试接口 
引脚分配 

ᶚ ו  

SWDCLK Ԅ ѩ Ὴ  PA2 

22.2.2. 灵活的 SW-DP 脚分配 

ᶈ Ɑᶶӈᵅε ᶶӈἆ іּכᶶӈζιּזӐ SW-DP￼ ᴭ ֫ Ӑѭњ Ѯ  ᴏӔּז￼

pin  

ⱡ ι Ɑώӗ҃ԋ SWD ᴭ￼ᴵ ớιẊ ᾣ ᴭӐѭ GPIOּז  

22.2.3. SWD 脚上的内部上拉和下拉 

ῆ SWD ᴭ ҭ ᾣιֱ GPIOίֺᵸίֺ҃ ѣѦ ᴭ GPIOίֺḷḕᵸ￼ᶶӈꜛỗἫ IO ѭ

ᵃ ￼ꜛỗχ 

Â SWDIOχinput pull-up 

Â SWCLKχinput pull-down 

Ɑԓ￼іἾᵙїἾּכ ѭᶹᶀ ҃ᶭכּז ￼ ∂  

22.3. ID 代码和锁定机制 

Ɑԓḕᾣ ID code ὸ Keil IAR ṪԏӔּז ID Codeεӈ҈ 0x4001 5800ᶊᶍζ ӊ  

Ɑіּכᵅι ҭ ᴨ flash￼ factory config. byte￼ 0x1FFF 0FF8ᶊᶍι ֹ DBG_IDCODEḷḕᵸ

ѧ  

22.4. SWD 调试端口 

22.4.1. SWD 协议介绍 

ῗѦᵃℓ￼ѩ ᴃ ιӔּזҨїѣѦ ᴭχ 

Â SWCLKχ‎ Ѯ  Ɑ￼ clockӡᴺ 

Â SWDIOχᴥᵇᾭὯӡᴺ 

ᴃ ӹ ѣѦ bank￼ḷḕᵸεDPACCḷḕᵸᵙ APACCḷḕᵸζ ᵙ֒Ԅ ᾭὯӈῗὟⱢᶈ і￼

LSB-firstҽ Ḿ҈ SWDIO￼ᴥᵇ ιת іọ ᶈ― іἾεὸ 100k₰￼ּכ ζ  

ᶈᴃ ѧ⅛₭ SWDIOΆᵇ￼ᾡᴪι ᵇῊ ᾀԄᶈ іῃ≡ῶ Ѯ ιѼ≡ῶ Ɑ ừ֙￼ט

ꜛỗїι Ѧ ᵇῊ ῗ 1Ѧӈ￼Ὴ ιⱡ ᾯѦᴵҨ SWCLK ꞌ‎ ᾯ  

22.4.2. SWD 协议序列 

⅛Ѧẑּ֯יҨї ⅎ ἄχ 

Â Ѯ ᴧ ץ￼ ∂ε8bitsζ 

Â Ɑᴧ ￼Ẕ ᵠẔε3bitsζ 

Â Ѯ ἆ Ɑ￼ᾭὯᴧ ⅎε33bitsζ 
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 (bits-8)ץ∂ 22-2 

⅝⸗ӈ ᵄ  ὼ  

0 Start ọ ѭɒ1ɓ 

1 ApnDP 
0χDP  

1χAP  

2 RnW 
0χ֒ ∂ 

1χ ∂ 

4:3 A[3:2] DPἆ APḷḕᵸ￼ᶊᶍתᶟ 

5 Parity Ҩׁӈ￼› ӈ 

6 Stop 0 

7 Park ≡ῶ Ѯ  ט іἾṞớιҺ҈יּ Ɑ ֧ 1  

 

Ẃ ᵇῊ ε ѭ 1bitζ ץ ∂ι℅ῊѮ ᵙ Ɑ ≡ῶ ӡᴺט  

 

 22-3 ACKᵠẔε3bitsζ 

⅝⸗ӈ ᵄ  ὼ  

[2:0] ACK 

001χFAULT 

010χWAIT 

100χOK 

 

ḅ‛ Ѧ ᾛӐἆ ḅ‛ 1Ѧ waitἆ FAULTẔ ὶᾠֹιֱ ᵇῊ ọ ACKᵠẔ  

 

 22-4 DATAҽ ε33bitsζ 

⅝⸗ӈ ᵄ  ὼ  

[31:0] WDATAἆ RDATA ֒ἆ ᾭὯ 

32 › ӈ Ḿ[31:0]￼᷈ӱ› ӈ 

ḅ‛ῗѦ ᾛӐῊι ᵇῊ ọ ᾭὯҽ  

22.4.3. SW-DP 状态机(reset, idle states, ID code) 

SW-DP￼ꜛỗ ῶѦḧѲ҃ SW-DP￼ԓ IDҦ Ḝ Ỉ JEP-106‰֝ Ѧ IDҦ ῗ ￼ ARM

Ҧ ιẊ ӈ 0x0BB11477εḾẔ Cortex-M0ζ  

22.4.4. DP and AP 读/写访问 

Â DP￼ᾛӐјҺ posted: ⱭᵠẔᴵҨ ᴏεACK=OKζιἆ ᴵҨ ả εACK=WAITζ 

Â AP￼ᾛӐ postedχ Ỵᵖ ￼ ‛ ᵻֹї ₭ҽ ḅ‛ї ₭ ￼ јῗ AP

ιֱ DP-RDBUFFḷḕᵸọ ᶊᵗ֧ ệ ‛  

DP-CTRL/STATḷḕᵸ￼ READOK‰Ốᶈ⅛Ѧ AP ἆ RDBUFF ∂ε ῗᵋ AP

ῗἄו￼ζῊ ῭Ὰ  

Â SW-DP ḫ֒҃א bufferεḾ҈ DP ᵙ AP ֒ζι הּ ẸԎҤᾛӐҠ῾ḢἄῊιὶᾠ Ѧ֒ᾛӐ ḅ

‛֒ buffer ◑҃ι ⱭẔ ᵠẔῗɒWAITɓ IDCODE CTRL/STAT ἆ ABORT ֒ιῗӕᶹ

εּה Ẹḅ‛֒ bufferῗ◑￼ζ 
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Â ּ҈י SWCLKᵙ HCLKῗầℓῊ ιᶈ֒ᾛӐᵅε› ӈѳᵅζ ѣѦ ᶹ￼ SWCLKᵕῼιּז‎

Ӡ֒￼ԓ ῶᾦớ Ẹ ӡᴺט ѭӉῊι ֡ѦᵕῼẔ Ẕּז  

Ẹѭіּכ ∂֒ CTRL/STATῊιҨіṎԎ ḅ‛їѦᾛӐε іּכζ ᴏ֧אιֱҺ fail  

22.4.5. SW-DP 寄存器 

Ẹ ApnDP=0ῊιᴵҨ Ҏḷḕᵸ  

A[3:2] R/W 
CTRLSELӈἆ  

SELECTḷḕᵸ 
Register Notes 

00 Read  IDCODE  

00 Write  ABORT  

01 Read/Write 0 DP-CTRL/STAT  

01 Read/Write 1 WIRE CONTROL  

10 Read  READ RESEND  

10 Write  SELECT  

11 Read/Write  READ BUFFER  

22.4.6. SW-AP 寄存器 

Address A[3:2] value Description 

0x0 00 Reserved 

0x4 01 

DP CTRL/STATḷḕᵸιּזӐ 

Â ∂ Ѧ ἆ ￼ power-up 

Â ѭ AP ҽ ᾛӐ 

Â ίֺ pushed⅝ ᵙ pushed ᾛӐ 

Â Ҏꜛỗ‰Ốε○֧ power-upẔ ζ 

0x8 10 

DP SELECTRIONḷḕᵸχּזӐ ὍẸׁ ᴭᵙ active 4Ѧ word￼ḷḕ

ᵸᶈ ᴭ  

Â Bit 31:24χAPSELχ ὍẸׁ AP 

Â Bit 23:8χreserved 

Â Bit 7:4χAPBANKSELχᶈẸׁ AP, Ὅ active 4Ѧ wordḷḕᵸ ᴭ 

Â Bit 3:0χreserved 

0xC 11 
DP RDBUFFḷḕᵸχּ҈זώӗ ᶈ ѦᾛӐẑ֯ᵅιệֹῳ ￼ ‛

εјּז ∂Ὰ￼ JTAG-DPᾛӐζ 

22.5. 内核调试 

core debugḷḕᵸιᴵҨ Core debug Debug Ҏḷḕᵸῗ debug ᴭ Ҥּיї

ᵺѦḷḕᵸ ἄ 

 22-5 ԓ⁄ ḷḕᵸ 

ḷḕᵸ ὼ  

DHCSR 32bit Debug halting control and status register 

DCRSR 17bit Debug Core register selector register 

DHCDR 32bit debug Core register Data register 

DEMCR 32bit debug exception and monitor control register 

 

ҎḷḕᵸјҺ ᶶӈιᶶӈὲ ҤҪ Һ іּכᶶӈιᶶӈὲ ѭ҃ᶈᶶӈῊ Hartι χ 

Â ᵙӕᶹ ίֺḷḕᵸ￼ bit0εVC_CORRESETζι Ӕ  

Â ӯ₿ίֺᵙꜛỗḷḕᵸι Ӕ  
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22.6. BPU 断点单元(Break Point Unit)  

Cortex-M0+ BPUḫאώӗ҃ 4ѦᾸ♇ḷḕᵸ BPUῗ ᷿ ARMv7-M￼ flash ђᵙᾸ♇εFPBζBlock

εCortex-M3 & Cortex-M4ζ  

22.6.1. BPU 功能 

ᶴתᵸᾸ♇ḫאᶢ҈ PC￼Ᾰ♇ו  

ᴠ ARMv6-M ARMᵙ ARM Coresight Components Technical Reference ManualιҨ ệ῭ᶺԋ҈ BPU 

Coresight￼ ҰḷḕᵸᵙҤҪ￼ᶊᶍᵙ  

22.7. 数据观察点 DWT (Data Watchpoint)  

Cortex-M0 DWTḫאώӗ҃ 2Ѧ watchpoint ḷḕᵸ  

22.7.1. DWT 功能 

ᶴתᵸ￼Ᾰ♇ḫאᶢ҈ PC￼Ᾰ♇ו  

22.7.2. DWT 程序计数器样本寄存器 

ḫאᾭὯ watchpointᴅӺ￼ᶴתᵸιѼḫ҃א ARMv6-Mᴵ ￼ DWT Program Counter Sample regis-

ter(DWT_PCSR) ḷḕᵸӹ ᵕῼớ￼ ‾ PCι јּזӯ₿ᶴתᵸ Ѧ ֺώӗ҃ ẙ֫‘  

CORTEX-M0+ DWT_PCSR ẹ҃ ҃‍ҭҦ ￼Ὕҧᵙ῾ ￼Ὕҧ  

22.8. MCU 调试模块 (DBGMCU) 

MCU debug componentẁי ώӗҨїᾟὙχ 

Â Ӊו ₩Ẫ 

Â Ḿ timer watchdogᶈ breakpointῼ ￼Ὴ ίֺ 

22.8.1. 低功耗模式的调试支持 

ѭ ԄӉו ₩Ẫι Ἒ WFIἆ WFEὝҧ MCU ԄӉו ₩Ẫιἆ ῗṄ CPU Clockӯ₿ὲι

ἆ ῗ֟Ṉ CPU￼ו  

CPUјӹ ᶈ debugῼ ιӯὲ FCLKἆ HCLK ҈יּ Ҏῗ ὶ￼ ιᶈ Ѧ ῼ ιҤ

Ҫọ ӠὙẦᵏ MCU ἄ҃⸗℮￼Ά│ιӹ וἋᶈӉזּ ₩Ẫї ҭ  

ᵼ℅ι Ѯ ọ Ӿ •Ҏ ḷḕᵸ￼ԓḳιҨᾡᴪӉו ѭχ 

Â ᶈ sleep₩ẪχFCLKᵙ HCLKҠⱡῶᾦ Ẕ￼ι ₩Ẫј Ậ үӍḾ҈‰֝ ו ￼ ֺ  

Â ᶈ stop₩ẪχDBG_STOPӈọ ώׁ ӈ  

22.8.2. 支持定时器、看门狗、bxCAN 和 I2C 的调试 

ᶈ Ѧ breakpointῼ ιῗῶọ Ὅ timer￼ ᾭᵸᵙ watchdog Ộ‾￼ ѭχ 

Â ҤҪᴵҨ ᶈ breakpoint ᾭ ӕḅι ῗẸ Ѧ PWM⃰ᶈίֺּכ Ὴ Ẃ ￼  

Â ҤҪᴵҨӯї‎ᶈ breakpointԓ ᾭ ῗ watchdog￼⸗ớ֘ḧ￼  
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22.9. DBG 寄存器 

22.9.1. DBG 设备 ID 代码寄存器(DBG_IDCODE) 

Address offset: 0x00 

ҝᾟὙ 32-bitᶊᶍ ιᴱ  

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

TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD 

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 

TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD 

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

 

Bit Name R/W Reset Value Function 

31χ0 ểḧѲ R   

22.9.2. 调试 MCU 配置寄存器 (DBGMCU_CR) 

ḷḕᵸ ᶈ debugꜛỗї￼ MCUӉו ₩Ẫ  

ḷḕᵸҺ іּכᶶӈ ầℓᶶӈεјῗ ᶶӈζ ḜᴵҨᶈ ᶶӈї ֒ᾛӐ  

ḅ‛ Ѯ јᾟὙ ו ιḾ҈ ҭӔּז ‎ ι֒ ҎḷḕᵸҠⱡῗᴵ ￼  

Address offset: 0x04 

Reset value: 0x0000 0000εјҺ ᶶӈ ᶶӈζ 

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
DBG_ 
STOP 

Res 

              RW  

 

Bit Name R/W Reset Value Function 

31χ2 Reserved    

1 DBG_STOP RW 0 

Debug stop₩Ẫ  

0χεFCLK=offιHCLK=offζ ᶈ STOP₩ẪιHCLKᵙ

FCLK Һԋ Ẹҡ STOP₩Ẫ ֧ῊιῊ љі

ᶶӈᵅכּ ᵃε Ὴ ѭ HSIζ ᵅι ҭ Ὰ

Ὴ ίֺᵸ  

1χεFCLK=onιHCLK=onζ Ẹ Ԅ STOP₩ẪιHSI

јҺԋ ιFCLKᵙ HCLKּי Iғּו Ẹ ֧ STOP₩Ẫι

ḅ‛ ᾡᴪῊ ίֺι ҭ Ὰ  

0 Reserved    

22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) 

ḷḕᵸּז‎ timer IWDGᶈ debugї￼Ὴ ḷḕᵸ іּכᶶӈ ầℓᶶӈεјῗ ᶶ

ӈζ ḜᴵҨ ᶈ ᶶӈї ֒  

Address offset: 0x08 

Power on Reset value: 0x0000 0000 

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

DBG_ 
LPTIM_STOP 

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 
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RW                

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res 

                

 

Bit Name R/W Reset Value Function 

31 DBG_LPTIM_STOP RW 0 

Ẹ CPUӯ₿ῊιLPTIM￼ ᾭᵸῊ ίֺӈ 

0χӔ  

1χјӔ  

30:0 Reserved RW   

22.9.4. DBG APB freeze register 2(DBG_APB_FZ2) 

ḷḕᵸּז‎ timerᶈ debugї￼Ὴ ίֺ ḷḕᵸ іּכᶶӈ ầℓᶶӈεјῗ ᶶӈζ

ḜᴵҨ ᶈ ᶶӈї ֒  

Address offset: 0x0C 

Power on Reset value: 0x0000 0000 

ҝᾟὙ 32-bitᶊᶍ ιᴱ  

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

Res  
Re
s 

Re
s 

Re
s 

Res 
Re
s  

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s  

Re
s 

Re
s 

                

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

DBG_ 
TIM14_STO

P 

Re
s 

Re
s 

Re
s 

DBG_ 
TIM1_STO

P 

Re
s  

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

RW    RW            

 

Bit Name R/W Reset Value Function 

31χ16 Reserved    

15 DBG_TIM14_STOP   

Ẹ CPUӯ₿ῊιTIM14 ᾭᵸ￼Ὴ ίֺӈ 

0χӔ  

1χјӔ  

14χ12 Reserved    

11 DBG_TIM1_STOP   

Ẹ CPUӯ₿ῊιTIM1 ᾭᵸ￼Ὴ ίֺӈ 

0χӔ  

1χјӔ  

10χ0 Reserved    

22.9.5. DBG 寄存器映像 
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23.  版本历史  

版本 日期 更新记录 

V1.0 2024.03.04 ִⱱ 

V1.1 2024.12.24 

1. VREFBUFẦᾣ χ1.5 V 2.048 V 2.5 V 

2. ῭Ὰ4.4 FLASH Ḕ  

3. ῭ᾺADC ‾Ὴ ḷḕᵸ (ADC_SMPR) 
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