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1.  Ҭᶏ Ώ↓  

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 

Ӡּפ (Res) Ӡּפӈιọ ӠὙᶈ Ӫ 



 PY32F002A ֯ᴠ ἐԛ 

15/271 

2.   
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3.  Ữ  

3.1.  

Ҋץ № ̔ 

Â ѿҩ Master 

ü Cortex-M0+ 

Â ҈ҩ Slave 

ü ῤ SRAM 

ü ῤ Flash 

ü AHB-APB Bridge AHB 

GPIO Ports
A,B,F

ARM
Cortex-M0+

Core
Bus matrix

Flash memory interface Flash memory

SYSCFG,
ADC,

COMP1,COMP2,
TIM1,TIM16,LPTIM,

IWDG,
PWR,
I2C,

USART1,
SPI1,

DBGMCU

IO
P

O
R

T

CRC

EXTI

RCC

SRAM

AHB-to-APB bridge

 3-1  

Â  

Cortex-M0+ ⌠ bus matrix̆ CPU ᴂ Ȃ 

Â Matrix 

Matrix CPU ᴂ Ȃ ᴂ ᶏ Round Robin Ȃ Matrix Master̂CPŨ

slaveŝFlash memoryȁSRAM AHB-to-APB bridgẽȂ 

Â AHB-to-APB bridgêAPB̃ 

The AHB-to-APB bridge ᶫԅ AHB APB ӊ ⌠ Bridge Ȃ 
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3.2. Ữ  

3.3. Ữ  ׃

Ữ ȁ Ữ ȁ IO ѿ ѿҩ 4-Gbytes Ȃ ץ

̂ѿҩ wordҬ̆ ᵞ № ᵞ ̃Ȃ 

ҩ ⅞№ 8ҩ 512Mbyte Block Ȃ 

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/

System flash/

RAM

Main flash

System memory

Reserved

Reserved

Factory config. bytes

0x0000 0000

0x0000 4FFF

0x0800 0000

0x0800 4FFF

0x1FFF 0000

0x1FFF 0F00

0x1FFF 0F80

0x1FFF 1000

0x1FFF FFFF

APB

APB

AHB

IOPORT

0x4000 0000

0x4000 A7FF

0x4001 0000

0x4001 5BFF

0x5001 1FFF
0x5000 0000

0x4002 0000

0x4002 63FF

User space

Reserved space

Option bytes

UID
0x1FFF 0E80

0x1FFF 07FF

 

 3-2 Ữ  

 

 3-1 Ữ  

Type Boundary Address Size Memory Area Description 

 

SRAM 

0x2000 0C00-0x3FFF FFFF 512MBytes Reserved  

0x2000 0000-0x2000 0BFF 3KB SRAM 
ᴆҌ ̆SRAM

ҹ 3KB 

Code 

0x1FFF 1000-0x1FFF FFFF 4KB Reserved  

0x1FFF 0F80-0x1FFF 0FFF 128Bytes Reserved  

0x1FFF 0F00-0x1FFF 0F7F 128Bytes Factory config 
HSI triming ȁ

flash Ώ  



 PY32F002A ֯ᴠ ἐԛ 

18/271 

Type Boundary Address Size Memory Area Description 

0x1FFF 0E80-0x1FFF 0EFF 128Bytes Option bytes option bytes 

0x1FFF 0E00-0x1FFF 0E7F 128Bytes UID Unique ID 

0x1FFF 0000-0x1FFF 07FF 2KB System memory boot loader 

0x0800 5000-0x1FFE FFFF 384MBytes Reserved  

0x0800 0000-0x0800 4FFF 20KB Main flash memory  

0x0000 5000-0x07FF FFFF 8MBytes Reserved  

0x0000 0000-0x0000 4FFF 20KB 

Boot ̔ 

1̃Main flash memory 

2̃System memory 

3̃SRAM 

 

Note: 

҉ 0x1FFF 0E00-0x1FFF 0E7F ̆ῒᵩ ҹ reserved ̆ Ώ ᵬ̆ ҹ 0̆ғ֟

response errorȂ 

 

 3-2  

Bus Boundary Address Size Peripheral 

 0xE000 0000-0xE00F FFFF 1Mbytes M0+ 

IOPORT 

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

0x5000 1400-0x5000 17FF 1KB GPIOF 

0x5000 1000-0x5000 13FF 1KB Reserved 

0x5000 0C00-0x5000 0FFF 1KB Reserved 

0x5000 0800-0x5000 0BFF 1KB Reserved 

0x5000 0400-0x5000 07FF 1KB GPIOB 

0x5000 0000-0x5000 03FF 1KB GPIOA 

AHB 

0x4002 3400-0x4FFF FFFF  Reserved 

0x4002 300C-0x4002 33FF 
1KB 

Reserved 

0x4002 3000-0x4002 3008 CRC 

0x4002 2400-0x4002 2FFF  Reserved 

0x4002 2124-0x4002 23FF 
1KB 

Reserved 

0x4002 2000-0x4002 2120 Flash 

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

0x4002 1888-0x4002 1BFF 
1KB 

Reserved 

0x4002 1800-0x4002 1884 EXTI
̂2̃ 

0x4002 1400-0x4002 17FF 1KB Reserved 

0x4002 1064-0x4002 13FF 
1KB 

Reserved 

0x4002 1000-0x4002 1060 RCC
̂2̃ 

0x4002 0C00-0x4002 0FFF 1KB Reserved 

0x4002 0040-0x4002 03FF 
1KB 

Reserved 

0x4002 0000-0x4002 003C Reserved 

APB 

0x4001 5C00-0x4001 FFFF 32KB Reserved 

0x4001 5880-0x4001 5BFF 
1KB 

Reserved 

0x4001 5800-0x4001 587F DBG 

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

0x4001 4850-0x4001 4BFF 
1KB 

Reserved 

0x4001 4800-0x4001 484C Reserved 

0x4001 4450-0x4001 47FF 
1KB 

Reserved 

0x4001 4400-0x4001 404C TIM16 
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Bus Boundary Address Size Peripheral 

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

0x4001 381C-0x4001 3BFF 
1KB 

Reserved 

0x4001 3800-0x4001 3018 USART1 

0x4001 3400-0x4001 37FF 1KB Reserved 

0x4001 3010-0x4001 33FF 
1KB 

Reserved 

0x4001 3000-0x4001 300C SPI1 

0x4001 2C50-0x4001 2FFF 
1KB 

Reserved 

0x4001 2C00-0x4001 2C4C TIM1 

0x4001 2800-0x4001 2BFF 1KB Reserved 

0x4001 270C-0x4001 27FF 
1KB 

Reserved 

0x4001 2400-0x4001 2708 ADC 

0x4001 0400-0x4001 23FF 8KB Reserved 

0x4001 0220-0x4001 03FF 

1KB 

Reserved 

0x4001 0200-0x4001 021F COMP1 and COMP2 

0x4001 0000-0x4001 01FF SYSCFG 

0x4000 B400-0x4000 FFFF 19KB Reserved 

0x4000 B000-0x4000 B3FF 1KB Reserved 

0x4000 8400-0x4000 AFFF 11KB Reserved 

0x4000 8000-0x4000 83FF 1KB Reserved 

0x4000 7C28-0x4000 7FFF 
1KB 

Reserved 

0x4000 7C00-0x4000 7C24 LPTIM 

0x4000 7400-0x4000 7BFF 2KB Reserved 

0x4000 7018-0x4000 73FF 
1KB 

Reserved 

0x4000 7000-0x4000 7014 PWR
̂3̃ 

0x4000 5800-0x4000 6FFF 6KB Reserved 

0x4000 5434-0x4000 57FF 
1KB 

Reserved 

0x4000 5400-0x4000 5430 I2C 

0x4000 4800-0x4000 53FF 3KB Reserved 

0x4000 441C-0x4000 47FF 
1KB 

Reserved 

0x4000 4400-0x4000 4418 Reserved 

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

0x4000 3800-0x4000 3BFF 1KB Reserved 

0x4000 3400-0x4000 37FF 1KB Reserved 

0x4000 3014-0x4000 33FF 
1KB 

Reserved 

0x4000 3000-0x4000 0010 IWDG 

0x4000 2C0C-0x4000 2FFF 
1KB 

Reserved 

0x4000 2C00-0x4000 2C08 Reserved 

0x4000 2830-0x4000 2BFF 
1KB 

Reserved 

0x4000 2800-0x4000 282C Reserved 

0x4000 2400-0x4000 27FF 1KB Reserved 

0x4000 2054-0x4000 23FF 
1KB 

Reserved 

0x4000 2000-0x4000 0050 Reserved 

0x4000 1800-0x4000 1FFF 2KB Reserved 

0x4000 1400-0x4000 17FF 1KB Reserved 

0x4000 1000-0x4000 13FF 1KB Reserved 

0x4000 0800-0x4000 0FFF 2KB Reserved 

0x4000 0450-0x4000 07FF 
1KB 

Reserved 

0x4000 0400-0x4000 044C Reserved 

0x4000 0000-0x4000 03FF 1KB Reserved 
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Note: 

̂1̃ ҉ AHB ҹ Reserved ̆ Ώ ᵬ̆ ҹ 0̆ғ֟ HardFault̕APB ҹ

Reserved ̆ Ώ ᵬ̆ ҹ 0̆Ҍᴪ֟ HardFaultȂ 

̂2̃ Ҍֽ 32bit word ̆ halfword byte Ȃ 

̂3̃ Ҍֽ 32bit word ̆ halfword Ȃ 

3.4. ῀ SRAM 

ῤ 3KB SRAMȂ bytesȁhalf-word̂16bit̃ word̂32bit̃ SRAMȂ

ᴆ Ώ ᵬ̆ᴪ֟ hard faultȂ 

3.5. Flash Ữ  

Flash Ữ ңҩҌ ̔ 

Â Main flash ̆20KB̆ Ȃ 

Â Information ̆2.7KB̆ Ҋץ №̔ 

ü Factory config. bytes̔128Bytes̆ ԍ ̔ 

trimming ̂ HSI triming ̃ȁ҉ Ȃ 

ü UID̔128Bytes̆ ԍ UID 

ü Option bytes̔128Bytes̆ ԍ ᴆ ỮḠ ṿ 

ü System memorŷ Ữ ̃̔2KB̆ ԍ Boot loader 

Flash ԍ AHB פ ̆ Ӟ ԅ flash program/erase

ᵬȂ 

3.6. Boot  

BOOT0 pin boot ᵝ nBOOT1̂ ԍ Option bytesҬ̃̆ ҈ Ҍ ꜚ ̆ Ҋ

̔ 

 3-3 Boot  

Boot mode configuration 
Mode 

nBOOT1 bit BOOT0 pin 

X 0 Main flashᵬҹ ꜚ  

1 1 System memoryᵬҹ ꜚ  

0 1 SRAMᵬҹ ꜚ  

startup ̆CPU׆ 0x0000 0000 ṿ̆ ׆ ꜚ Ữ 0x0000 0004

Ȃפ ‗ԍ ꜚ ̆Main flashȁsystem Ữ SRAM Ҋ ̔ 

Â Boot from main flash̔main flash ꜚ Ữ 0x0000 0000 ̆ᵖ ׅ ץ ῒ

Ữ ̂0x0800 0000̃ ȂӞ ̆Flash ׆ץ 0x0000 0000 0x0800 

0000 ⌠Ȃ 

Â Boot from system memory̔system memory ꜚ Ữ 0x0000 0000̆ᵖ ׅ ׆ץ

0x1FFF 0000 ⌠Ȃ 

Â Boot from SRAM̔SRAM ꜚ Ữ 0x0000 0000̆ᵖ ׅ ץ 0x2000 0000

⌠Ȃ 

3.6.1. Ữ Ἕ 
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boot mode ̆ ᴆ ḱץ Ữ Ȃ ҩḱ SYS-

CFG_CFGR1 MEM_MODEᵝ ‗ ̂ SYSCFG ̃Ȃ 

3.6.2. ῤ ҽ  

Boot loader ֟ Ώ῀̆ system memoryҬȂ ᶏ Ҋ ұ flash

Ữ Ῥ Ώ῀̔ 

Â USART̆ PA2/PA3 
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4.  ῀  

4.1. Һ  

Â Main flash block: 20KB(5k x 32bit) 

Â Information block: 2.7KB(0.675k x 32bit)  

Â Page size: 128Bytes 

Â Sector size: 4KB 

└ Һ Ҋ̔ 

Â Ώ  

Â Ḡ  

Â ΏḠ  

4.2. ⱳ ׃  

4.2.1.  

Flash Ữ 32bit Ữ ᾝ ̆ ץ ᵬ Ữ̆Page ҹ 128 Bytes̆Sector 

ҹ 4 KBȂ 

ⱳ׆ ҉̆Flash Ữ №ҹ Main flash information flash̆╠ 20 KB̆ ҹ 2.7 

KBȂ 

Page erase ᵬ ץ ԍ Main flashȂ 

ΏḠ ̆↕ Mass erase ԍ Main flash̆ ↕Ҍ ԍ Main flashȂ 

 4-1  

Block sector Page Base address Size 

Main flash 

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

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

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

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

Sector4 Page 128-159 0x0800 4000-0x0800 4FFF 4KB 

System flash 

Sector 16 

Page 0-27 0x1FFF 0000-0x1FFF 0DFF 3.5KB 

UID Page 28 0x1FFF 0E00-0x1FFF 0E7F 128bytes 

Option bytes Page 29 0x1FFF 0E80-0x1FFF 0EFF 128bytes 

Factory config Page 30 0x1FFF 0F00-0x1FFF 0F7F 128bytes 

Reserved Page 31 0x1FFF 0F80-0x1FFF 0FFF 128bytes 

4.2.2. ᵬ  

Flash ץ ᵬҹѿҩ Ữ ̆ Ȃ Ғ └ ̆ ץ flash Ữ

ῤ Ȃ 

AHB Ȃ ᵬ ץ FLASH_ACR Latencyᵝ └̆

flash ⱴѿҩ Ҍ ⱴ Ȃ ҹ 0̆↕Ҍ ⱴ flash ᵬ ̕ ҹ 1̆flash ᵬ ⱴ

1ҩ Ȃ └ ҹԅ ᵞ flash ̆ Ғ Ȃ 

4.2.3. Ώ ᵬ ᵬ 

ICP̂In-circuit programming̃ IAP̂In-application programming̃ ץ flash program

ᵬȂ 
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ICP̔ ҩ Flash Ữ ῤ ̆ ᶏץ SWD boot loader̆ ῀ MCU

ҬȂICP ᶫԅ ̆ף ԅҌ socketingȂ 

IAP̔ ᶏץ ̆Ҋ program ⌠ flashҬȂIAPᾛ ̆Ῥ

program flash Ữ Ȃ ̆ flash Ữ Ҭ ԅӊ╠ᶏ ICP № Ȃ 

Ώ ᵬ ̆ ԅ ᵝ̆↕ Ữ ῤ Ҍ Ḡ Ȃ 

Ώ ᵬ ̆ᴋᵥ ᵬ ᴪ ȂΏ ᵬѿ ̆ ᵬ ץ

Ȃ Ӟ ̆ Ώ ᵬ ̆Ҍ ף Ȃ 

ԍΏ ᵬ̆ HSIȂ 

Ҋץ └ ῏ ̆ ץ Ώ ᵬ̔ 

Â Acess control register(FLASH_ACR) 

Â KEY register(FLASH_KEYR̃ 

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 special area address register(FLASH_SAR) 

Â Flash write protection resister (FLASH_WRPR) 

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.  

ᵝ ̆flash Ữ ᴪ Ḡ ̆ Ҍ ̂ ̃Ώ ᵬȂΏ FLASH_CR

Ҍ ᾛ ̂ ԅ ᵬ reload option bytes OBL_LAUNCHᵝ̃Ȃ flash Ώ ᵬ̆

Ώ FLASH_KEYR ̆֟ Unlock ̆ FLASH_CR Ȃ 

ΐᵣ Ҋ̔ 

1̔ FLASH_KEYR Ώ῀ KEY1=0x4567 0123 

2̔ FLASH_KEYR Ώ῀ KEY2=0xCDEF 89AB 

ᴋᵥ ᴪ ᵟ FLASH_CR ̆ ⌠Ҋѿ ᵝȂ KEY ̆

̆ ֟ Hard Fault Ҭ Ȃ ѿҩΏ KEY1Ҍ ̆ KEY1 ̆ᵖ ԋҩΏ

KEY2Ҍ Ȃ 

FLASH_CR ץ ᴆΏ FLASH_CR LOCKᵝ Ῥ ᵟȂ 

̆ FLASH_SR BSYᵝ ᵝ ̆FLASH_CR Ҍ ΏȂ ̆ᴋᵥ Ώ

̂FLASH_CR̃ ᵬᴪ AHB ̆ ⌠ BSY1ᵝ Ȃ 
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4.2.3.2. Ώ ᵬ 

Flash Ữ ץ 32bit wordҹ ᵝ̂ half word byte ᵬᴪ֟ HardFault̃ ҩ page

program ᵬȂ FLASH_CR PGᵝ ᵝ̆CPU FLASH Ữ Ώ 32bit ̆

program ᵬ ꜚȂᴋᵥ 32bit Ώ῀ hard faultҬ Ȃ 

program flash ̆ FLASH_WRPR ҹḠ ̆↕ program ᵬᴪ

̆ FLASH_CR WRPRTERRᵝᴪ ᵝȂProgram ᵬ ̆FLASH_CR EOP

ᵝᴪ ᵝȂ 

ΐᵣ flash program ᵬ Ҋ ̔ 

1) FLASH_SR BSYᵝ̆∞ ╠ flash ᵬ 

2) flash erase program ᵬ̆↕ ᴆ ₮ Page 32ҩ word̂ page

̆↕ ̆ ↕ ̃ 

3) FLASH_KEYR ᶭ Ώ KEY1 KEY2̆ FLASH_CR Ḡ  

4) ᵝ FLASH_CR PGᵝ EOPIEᵝ 

5) 1⌠ 31ҩ word program ᵬ̂ 32bit program̃ 

6) ᵝ FLASH_CR PGSTRT 

7) Ώ 32ҩ word 

8) FLASH_SR BSYᵝ  

9) FLASH_SR EOP ᵝ̂ program ᵬ ⱳ̆ ᵝ ᵝ̃̆ ᴆ

ᵝ 

10) ҌῬ program ᵬ̆↕ ᴆ PGᵝ 

҉ 7̃ ⱳ ̆↕ program ᵬ ꜚ ꜚ̆ BSYᵝ ᴆ ᵝȂ 

ᵬ 

Flash Ữ ץ page erase ᵬ̆ sector mass erasêsector mass erase

information memoryҌ ᵬ ̃Ȃ 

4.2.3.3. Page erase 

ҩ page WRPḠ ̆ Ҍᴪ erase ̆ WRPERRᵝ ᵝȂ page erase ᵬ

̆ Ҋץ ̔ 

1) FLASH_SR BSYᵝ̆ flash ᵬ 

2) FLASH_KEYR ᶭ Ώ KEY1 KEY2̆ FLASH_CR Ḡ  

3) ᵝ FLASH_CR PERᵝ EOPIEᵝ 

4) pageΏᴋ ̂ 32bit ̃ 

5) BSYᵝ  

6) EOP ᵝ ᵝ 

7) EOP  

4.2.3.4.  

Mass erase main flash ᵬ̆ᵖ information Ҍ ᵬ Ȃ ̆ WRP ᶏ ̆

mass eraseⱳ ̆Ҍᴪ֟ mass erase ᵬ̆ ғWEPERRᵝ ᵝȂ 

mass erase Ҋ̔ 

1) BSYᵝ̆ Flash ᵬ 

2) FLASH_KEYR ᶭ Ώ KEY1,KEY2̆ FLASH_CR Ḡ  
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3) ᵝ FLASH_CR MERᵝ EOPIEᵝ 

4) flash ᴋ main flash Ώᴋ ̂32bit ̃ 

5) BSYᵝ  

6) EOP ᵝ ᵝ 

7) EOP  

4.2.3.5. Sector erase 

Sector erase 4KB main flash ᵬ̆ᵖ information Ҍ ᵬ Ȃ ̆ ҩ sector

WRPḠ ̆ Ҍᴪ ̆ WRPERRᵝ ᵝȂ 

sector erase Ҋ̔ 

1) BSYᵝ̆ Flash ᵬ 

2) FLASH_KEYR ᶭ Ώ KEY1ȁKEY2̆ FLASH_CR Ḡ  

3) ᵝ FLASH_CR SERᵝ EOPIEᵝ 

4) sectorΏᴋ  

5) BSYᵝ  

6) EOP ᵝ ᵝ 

7) EOP  

4.2.3.6. Ώ  

Flash program erase Ҥ └̆ ↕ᴪ ᵬ Ȃ Flash pro-

gram erase ᵬ̆ HSI ₮ ̆ FLASH_TS0, FLASH_TS1, FLASH_TS2P, 

FLASH_TPS3, FLASH_TS3, FLASH_PERTPE, FLASH_SMERTPE, FLASH_PRGTPE, FLASH_PRETPE

Flash program erase └ Ȃ 

4.3. ֟ ѿ ᴍ ̂UID̃  

ѿ ᴍ ῖ ̔ 

Â ᵬ ↓  

Â ῤ ̆ ῒ ᵬ ⱴ ץ ף ῃ  

Â ῃ ҽ  

֟ ѿ ᴍ ᶫԅѿҩ ԍᴋᵥ ѿ Ȃ 

Ҍ ֓ᵝȂ ѿ ᴍ Ӟ ץץ / / Ҍ ̆ ᶏ ӈ

Ȃ 

̔0x1FFF 0E00 

 4-2 UID  

  
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  
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UID Bits 

7 6 5 4 3 2 1 0 

6 Lot Numer  Lot Number ASCII  

7 Lot Numer  Lot Number ASCII  

8   

9 Y  Y  

10 X  X  

11 X,Y  Y  X  

12  0x78 

13   

14   

15   

4.4. Flash  

4.4.1. Flash  

ῤ flash information № ᵬҹ ᶏ ̆

ᴆ Ȃ ̆ ץ ҹ ᴆ ᴆ Ȃ 

ҹԅ ῃ ̆ ץ №≢ ỮȂ 

 4-3  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
Complemented Option byte 1 Complemented Option byte 0 

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

ῤ ׆ץ  organization Ữ ⌠̆Ӟ Ҋץ׆ץ ῏

⌠̔ 

Â FLASH user option ̂FLASH_OPTR̃ 

Â FLASH SDK area address ̂FLASH_SDKR̃ 

Â FLASH WRP address ̂FLASH_WRPR̃ 

 4-4  

word   

0x1FFF 0E80 Option byte for Flash User option and its complemented 

0x1FFF 0E84 Option byte for Flash SDK area address and its complemented 

0x1FFF 0E88 Reserved 

0x1FFF 0E8C Option byte for Flash WRP address and its complemented 

0x1FFF 0E90 Reserved 

0x1FFF 0E94 Reserved 

… Reserved 

… Reserved 

… Reserved 

0x1FFF 0EFC Reserved 

Â Option byte for Flash User option 

Flash memory address: 0x1FFF 0E80 

Production value:0x4155 BEAA 

҉ ᵝ̂POR/BOR/OBL_LAUNCH̃ ׆, flash information memory option bytes ₮

ṿ̆Ώ῀⌠ option bitȂ 

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

~nBOOT1 ~NRST_ Res ~IWDG ~BOR_LEV[2:0] ~BOR_ ~RDP[7:0] 
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MODE _SW EN 

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 

nBOOT1 
NRST_ 
MODE 

Res 
IWDG 
_SW 

BOR_LEV[2:0] 
BOR_ 

EN 
RDP[7:0] 

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

 

Â Option byte for flash SDK area address  

Flash memory address: 0x1FFF 0E84 

Production value: 0xFF00 00FF 

҉ ᵝ̂POR/BOR/OBL_LAUNCH̃ ׆, flash information memory option bytes ₮

ṿ̆Ώ῀⌠ option bitȂ 

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

Res Res Res ~SDK_END[4:0] Res Res Res ~SDK_STRT[4:0] 

   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 SDK_END[4:0] Res Res Res SDK_STRT[4:0] 

   R R R R R    R R R R R 

 

Bit Name R/W Function 

31̔16 Reserved   

28̔24 
Complemented 
SDK_END[4:0] 

R SDK_END  

23̔21 Reserved   

20̔16 
Complemented 
SDK_STRT[4:0] 

R SDK_STRT  

15̔13 Reserved   

12̔8 SDK_END[4:0] R SDK area end address̆ ѿᵝ STEPҹ 2KB 

7̔5 Reserved   

4̔0 SDK_STRT[4:0] R SDK area start address̆ ѿᵝ STEPҹ 2KB 

Â Option byte for Flash WRP address 

Bit Name R/W Function 

31 ~nBOOT1 R nBOOT1  

30 ~NRST_MODE R NRST_MODE  

29 Reserved   

28 ~IWDG_SW R IWDG_SW  

27̔25 ~BOR_LEV[2:0] R BOR_LEV  

24 ~BOR_EN R BOR_EN  

23̔16 ~RDP R RDP  

15 nBOOT1 R ҍ BOOT PINѿ ̆ ꜚ  

14 NRST_MODE R 
0ֽ̔ ᵝ ῀ 

1̔GPIOⱳ  

13 Reserved    

12 IWDG_SW R 
0̔ ᴆ watchdog 

1̔ ᴆ watchdog 

11̔9 BOR_LEV[2:0] R 

000̔BOR ҉ ṿҹ 1.8V̆Ҋ ṿᵝ 1.7V 

001̔BOR ҉ ṿҹ 2.0V̆Ҋ ṿᵝ 1.9V 

010̔BOR ҉ ṿҹ 2.2V̆Ҋ ṿᵝ 2.1V 

011̔BOR ҉ ṿҹ 2.4V̆Ҋ ṿᵝ 2.3V 

100̔BOR ҉ ṿҹ 2.6V̆Ҋ ṿᵝ 2.5V 

101̔BOR ҉ ṿҹ 2.8V̆Ҋ ṿᵝ 2.7V 

110̔BOR ҉ ṿҹ 3.0V̆Ҋ ṿᵝ 2.9V 

111̔BOR ҉ ṿҹ 3.2V̆Ҋ ṿᵝ 3.1V 

8 BOR_EN R 

BOR enable 

0̔BOR Ҍᶏ  

1̔BOR ᶏ ̆BOR_LEV ᵬ  

7̔0 RDP R 
0xAA̔level 0, read protection inactive 

0xAA̔level 1, read protection active 
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Flash memory address: 0x1FFF 0E8C 

Production value: 0x0000 FFFF 

҉ ᵝ̂POR/BOR/OBL_LAUNCH̃ ׆, flash information memory option bytes ₮

ṿ̆Ώ῀⌠ option bitȂ 

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

~WRP[15:0] 

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

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

WRP[15:0] 

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

 

Bit Name R/W Function 

31̔16 
Complemented 

WRP 
R WRP  

15̔0 WRP R 

0̔sector[y] Ḡ  

1̔sector[y] Ḡ  

y=0~15 

4.4.2. Flash Ώ 

ᵝ ̆FLASH_CR Ҭҍ ῏ ᵝ ΏḠ Ȃ ῏ ᵬ╠̆

FLASH_CR Ҭ OPTLOCKᵝ Ȃ 

Ҋץ ̔ 

1) ̆ FLASH_CR ΏḠ  

2) FLASH_OPTKEYR ̆Ώ OPTKEY1=0x0819 2A3B 

3) FLASH_OPTKEYR ̆Ώ OPTKEY2=0x4C5D 6E7F 

ᴋᵥ ᴪ ᵟ FLASH_CR ̆ ⌠Ҋѿ ᵝȂ KEY ̆

̆ ֟ Hard FaultҬ Ȃ 

User option̂information flash option bytes̃ ץ ᴆΏ FLASH_CR OPTLOCKᵝ̆

Ḡ ᵟ̆ץ Ҍ erase/program ᵬȂ 

ᴆ ᵝ Lockᵝ̆↕ OPTLOCKᵝӞ ꜚ ᵝȂ 

Modifying user option bytes  

Ώ ᵬ̂program̃̆ Main flash ᵬҌѿ Ȃҹḱ ̆ Ҋ ̔ 

1) ӊ╠ ̆ OPTLOCKᵝ 

2) BSYᵝ̆ Flash ᵬ 

3) option bytes FLASH_OPTR/FLASH_SAR/FLASH_WRPRΏ ṿ̂1~3ҩ word̃ 

4) ᵝ OPTSTRTᵝ 

5) main flash 0x4002 2080 Ώᴋ 32bit ̂ Ώ ᵬ̃ 

6) BSYᵝ  

7) EOP ̆ ᴆ  

ᴋᵥ Option bytes ꜚ̆ ᴆ ᴪᾢ option byte ҩ page erase ̆

FLASH_OPTRȁFLASH_SAR FLASH_WRPR ṿ̆Ώ⌠ option bytesҬȂ ғ̆ ᴆ ꜚ

̆ ṿΏ⌠ option bytes Ȃ 

Option byte loading 



 PY32F002A ֯ᴠ ἐԛ 

29/271 

BSYᵝ ̆ option bytes Ώ῀ԅ flash information Ữ Ҭ̆ᵖ ԍ

Ȃ option bytes ᵬׅ̆ ҉ѿ option bytes ṿȂֽ ̂ױז ṿ̃

̆ ᵬ Ȃ 

Option bytes ̆ Ҋңץ ’Ҋ ̔ 

Â FLASH_CR Ҭ OBL_LAUNCHᵝ ᵝ 

Â ҉ ᵝ ̂PORȁBOR̃ 

ľ option bytesĿ ᵬ ̔ information memory option bytes ᵬ̆Ῥ ₮

Ữ ῤ option Ҭ̂FLASH_OPTRȁFLASH_SAR FLASH_WRPR̃Ȃ ֓ῤ

̆ ץ ᴆ Ȃ ᵝ OBL_LAUNCHᵝ̆֟ ԅѿҩ ᵝ̆ option bytes ̆

ᵝҊ Ȃ 

ҩ optionᵝ ̂Ҋѿҩ half word̃ Ȃ option bytes ̆ᴪ

option bit ῒ ̆ Ḡ ԅȂ 

̆↕ option bytes └⌠ option ҬȂ 

Ҍ ̆↕ FLASH_SR OPTVERR ᵝ ᵝȂҌ ṿ Ώ῀ option

̔ 

Â ԍ user option 

ü BOR_LEVΏ 000̂ ᵞ ṿ̃ 

ü BOR_ENᵝΏ 0̂BORҌᶏ ̃ 

ü NRST_MODEᵝΏ 0ֽ̂ ᵝ ῀̃ 

ü RDPᵝΏ 0xff̂ level 1̃ 

ü ῒᵩҌ ṿ Ώ 1 

Â ԍ SDK area option̆SDKR_STRT[4:0]= 0x00̆SDKR_END[4:0]=0x1F̆ flash

ҹ SDK 

Â ԍWRP option̆Ҍ ṿ ṿľ Ḡ Ŀ 

ᵝ ̆option bytes ῤ └⌠Ҋ option ̂ ᴆ Ώ̃̔ 

Â FLASH_OPTR 

Â FLASH_SDKR 

Â FLASH_WRPR 

֓ Ӟ ḱ option bytesȂ ֓ Ҍ ḱ ᵣױז̆ ԅ option Ȃ 

4.5. Flash  

ῤ flash information № ̂῍ 1ҩ pagẽᵬҹ Factory config. byteᶏ Ȃ 

Page 0 ᶫ ᴆ Ḥ ֽ̂ ̆ ̃̔ 

Â HSI └ṿ̆ Trimmingṿ 

Â HSIҌ Ώ ṿ 

 4-5 Factory config. byte organization 

Page Word Address Contents 

0 

0 0x1FFF 0F00  RESERVED 

1 0x1FFF 0F04 HSI 8MHz └ Trimmingṿ 

2 0x1FFF 0F08 RESERVED  

3 0x1FFF 0F0C RESERVED 

4 0x1FFF 0F10 HSI 24MHz └ Trimmingṿ 

5 0x1FFF 0F14 TS_CAL1 ̆ ᵞ ᴰ ‰ṿ 
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4.5.1. HSI_TRIMMING_FOR_USER 

Address: 0x1FFF 0F00~0x1FFF 0F10 

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  

                

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

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

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

ᴆ ׆ ₮ ̆ῬΏ῀ RCC_ICSCR HSI_FS[2:0] HSI_TRIM[12:0]̆ץ

HSI Ȃ 

4.5.2. ᴰ ‰ṿ 

Address: 0x1FFF 0F14(30Ņ)ȁ0x1FFF 0F18(85Ņ 105Ņ) 

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 

    TSCAL[11:0] 

ᴆ ׆ ₮ Ȃ 

4.5.3. HSI_8M/24M_EPPARA0 

Address: 0x1FFF 0F30(8MHz)ȁ0x1FFF 0F6C(24MHz) 

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

Res Res Res Res Res Res Res TS1[8:0] 

       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 

6 0x1FFF 0F18 TS_CAL2 ̆ ᴰ ‰ṿ 

7 0x1FFF 0F1C RESERVED 

8 0x1FFF 0F20 RESERVED 

9 0x1FFF 0F24 RESERVED 

10 0x1FFF 0F28 RESERVED 

11 0x1FFF 0F2C RESERVED 

12 0x1FFF 0F30 HSI 8MHz Ҋ FLASH_TSOȁFLASH_TS1 ṿ 

13 0x1FFF 0F34 HSI 8MHz Ҋ FLASH_TS2PȁFLASH_TPS3 ṿ 

14 0x1FFF 0F38 HSI 8MHz Ҋ FLASH_PERTPE ṿ 

15 0x1FFF 0F3C HSI 8MHz Ҋ FLASH_SMERTPE ṿ 

16 0x1FFF 0F40 
HSI 8MHz Ҋ FLASH_PRGTPEȁFLASH_PRETPE

ṿ 

17 0x1FFF 0F44  RESERVED 

18 0x1FFF 0F48  RESERVED 

19 0x1FFF 0F4C  RESERVED 

20 0x1FFF 0F50  RESERVED 

21 0x1FFF 0F54  RESERVED 

22 0x1FFF 0F58  RESERVED 

23 0x1FFF 0F5C  RESERVED 

24 0x1FFF 0F60  RESERVED 

25 0x1FFF 0F64  RESERVED 

26 0x1FFF 0F68  RESERVED 

27 0x1FFF 0F6C HSI 24MHz Ҋ FLASH_TSOȁFLASH_TS1 ṿ 

28 0x1FFF 0F70 HSI 24MHz Ҋ FLASH_TS2PȁFLASH_TPS3 ṿ 

29 0x1FFF 0F74 HSI 24MHz Ҋ FLASH_PERTPE ṿ 

30 0x1FFF 0F78 HSI 24MHz Ҋ FLASH_SMERTPE ṿ 

31 0x1FFF 0F7C 
HSI 24MHz Ҋ FLASH_PRGTPEȁFLASH_PRETPE

ṿ 

1 0 
0x1FFF 0F80-
0x1FFF 0FFF 

RESERVED 

- - 0x1FFF 0E20 
1.2V ‰ṿ̆ᶛ vrefint_verify ṿҹ 1.203V̆ Ӈ 0x1FFF 0E23

Ώ῀ 12̆0x1FFF 0E22 Ώ῀ 03 
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TS3[7:0] TS0[7:0] 

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

ᴆ HSI ̆ ׆ ₮ ̆ῬΏ῀ FLASH_TS0ȁFLASH_TS1ȁ

FLASH_TS3 ץ̆ HSI Ώ Ȃ 

4.5.4. HSI_8M/24M_EPPARA1 

Address: 0x1FFF 0F34(8MHz)ȁ0x1FFF 0F70(24MHz) 

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

Res Res Res Res Res TPS3[10:0] 

     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 Res TS2P[7:0] 

        R R R R R R R R 

ᴆ HSI ̆ ׆ ₮ ̆ῬΏ῀ FLASH_TS2Pȁ

FLASH_TPS3 ץ̆ HSI Ώ Ȃ 

4.5.5. HSI_8M/24M_EPPARA2 

Address: 0x1FFF 0F38(8MHz)ȁ0x1FFF 0F74(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 Res 
PERTPE 

[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 

ᴆ HSI ̆ ׆ ₮ ̆ῬΏ῀ FLASH_PERTPE Ҭ̆

ץ HSI Ώ Ȃ 

4.5.6. HSI_8M/24M_EPPARA3 

Address: 0x1FFF 0F3C(8MHz)ȁ0x1FFF 0F78(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 Res 
SMER 

TPE[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 

ᴆ HSI ̆ ׆ ₮ ̆ῬΏ῀ FLASH_SMERTPE

Ҭ̆ץ HSI Ώ Ȃ 

4.5.7. HSI_8M/24M_EPPARA4 

Address: 0x1FFF 0F40(8MHz)ȁ0x1FFF 0F7C(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 

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 

ᴆ HSI ̆ ׆ ₮ ̆ῬΏ῀ FLASH_PRGTPE

FLASH_PRETPE Ҭ̆ץ HSI Ώ Ȃ 

4.6. Ḡ  

Flash main memory Ḡ Ҋ₃ץ └̔ 
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Â SDK̂software design kit̃ Ḡ ̆ Ḡ ̆ 2KBȂ 

Â Ḡ (RDP)̆ Ȃ 

Â ΏḠ ̂WRP̃ ץ̆└ Ҍ Ώ ᵬ̂ ԍ Ữ PC Ӱ̃ȂΏḠ ҹ

4KBȂ 

Â Option byte ΏḠ ̆Ғ Ȃ 

4.6.1. ᴆ (SDK) Ḡ  

FLASH_SDKR Ḡ ̆ table 15 Ȃ 

Ḡ FLASH_SDKR SDKR_STRT[4:0],SDKR_END[4:0] ӈ̆ ѿҩᵝ 2KBȂ 

Start address 

FLASH memory base address + SDK_STRT[4:0] x 0x800(included) 

End address 

FLASH memory base address + (SDK_END[4:0]+1) x 0x800(excluded) 

SDK_STRT[4:0] ԍ SDK_END[4:0] ̆SDKḠ ̕ SDK_STRT[4:0] ԍ ԍ

SDK_END[4:0] ̆SDKḠ Ȃ 

Ḡ Ҋ̆ FLASH_SDKR Ḡ ̂Ώ SDK_STRT[4:0] ԍ SDK_END[4:0]̃̆

ᴆᴪᾢ mass erasêSDK Ḡ ӊ╠ Ώ῀̆ mass erase ⌠ԅ SDK Ḡ

ᵬ ̃̆ Ῥ flash Ҭ SDK option ṿ̂ ṿ SDKḠ ̃Ȃ 

̆FLASH_SDKR ῤ Ҍᴪ ̆ ⌠҉ ᵝ̂POR/BOR/PDR̃ OBL ᵝ̆

ῤ ᴪ ׆ flash Ҭ SDK option ⌠ ҬȂ 

4.6.2. Ḡ  

RDP option bytĕ ᵝ(POR/BOR OPL ᵝ) RDP option bytĕ ץ

Ḡ ⱳ ȂRDPḠ flah main memoryȁoption byteȁSRAMȂ 

SWD ׅ ̆ Ḡ ̆ ҉ ᵝ Ҍ ᵝȂ 

RDP option byte ԍ option byte ̆Flash memoryᴪ Ḡ Ȃ 

 4-6 Ḡ  

RDP byte value RDP complemented byte value Read protection level 

0xAA 0x55 Level 0 

(0xAA 0x55) ᴋᵥṿ Level 1 

ᴋᵥḠ ≢̆System memory ̆Ҍ Ώ ᵬȂ 

Level 0: no protection 

main flash ȁΏ ᵬ ̆ option byteӞ ץ ᴋᵥ ᵬȂ 

Level 1: Read protection 

option byte RDP ῒ ᴋᵥ̂0xAAȁ0x55̃ӊ ̆↕ level 1 Ḡ ̆Level 1

Ḡ ≢Ȃ 

Â User mode̔ Ҋ ̂boot from main flash̃̆ ץ main flashȁoption byte

ᵬȂ 

Â Debug, boot from SRAM ץ boot from system memory modêBoot loader̃: ̆ ׆

SRAM system memorŷBoot loader̃ ꜚ̆main flash Ҍ Ȃ ֓ Ҋ̆ main 

flash Ώ ֟ ѿҩ ץ̆ ֟ ѿҩ hard fault Ҭ Ȃ 

ԍ Level 1̂0xAA ӊ ᴋᵥ ̃̆ ḱ ҹ Level 0̂Ώ 0xAÃ̆ ᴆᴪ main flash
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mass erase ᵬȂ 

 

 4-7 ҍḠ ≢ ῏  

Area  

READ 
Pro-
tec-
tion 
level 

SDK 
Area 
Pro-
tec-
tion 
level 

Boot From Main Flash(CPU) Debug/  
 excuted From RAM/ 
 excuted From Sys-

tem memory 

 User execution 
(From Non SDK 

Area)  

User execution 
(From SDK Area)  

Read  Write  Erase  Read  Write  Erase  Read  Write  Erase    

Non 
SDK 
Area 

0 

Dis-
able 

Yes  Yes  Yes  N/A N/A N/A Yes  Yes  Yes     

Ena-
ble 

Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes     

SDK 
Area 

Dis-
able 

N/A N/A N/A N/A N/A N/A N/A N/A N/A    

Ena-
ble 

No No No Yes  Yes  Yes  No No No    

Non 
SDK 
Area 

1 

Dis-
able 

Yes  Yes  Yes  N/A N/A N/A No  No  No    

Ena-
ble 

Yes  Yes  Yes  Yes  Yes  Yes  No  No  No    

SDK 
Area 

Dis-
able 

N/A N/A N/A N/A N/A N/A N/A N/A N/A    

Ena-
ble 

No No No Yes  Yes  Yes  No  No  No    

System 
memory 

x 

Dis-
able 

Yes  No  No  N/A N/A N/A Yes  No  No     

Ena-
ble 

Yes  No  No  Yes  No  No  Yes  No  No     

Option 
bytes 
area 

x 

Dis-
able 

Yes  Yes  Yes  N/A N/A N/A Yes  Yes  Yes     

Ena-
ble 

Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes     

Factory 
bytes 

x 

Dis-
able 

Yes No No N/A N/A N/A Yes No No    

Ena-
ble 

Yes No No Yes No No Yes No No    

UID x 

Dis-
able 

Yes No No N/A N/A N/A Yes No No    

Ena-
ble 

Yes No No Yes No No Yes No No    

Note:  

(1) ᴋᵥ ₮ mass erase פ ᴪ erase SDK Ȃ 

(2) ᴋᵥ level 1ḱ ҹ level 0̆ ᴪ ᴆ main flash mass eraseȂ 

(3) N/A ӈ SDK Area disable ̆ ԍҌ SDK Areă҉ SDK AreaҌ ₮ ’̆Ӟ

Ҍ זῒ׆ ₮ SDK Area ’Ȃ 

(4) ԍ׆ SRAM system memory ң ’̔ѿҩ Boot from̆ ѿҩ ≢׆ Ữ

boot̆ ⌠ SRAM system memoryȂ 

4.6.3. ΏḠ  

Flash ץ ΏḠ ץ̆ Ҍ Ώ ᵬȂ ӈWRP bit └ ҹ 4KB ΏḠ

̂WRP̃ ̆ 1ҩ sector Ȃΐᵣ WRP Ȃ 

WRP ̆↕Ҍᾛ erase program ᵬȂ ̆ ᶏ ѿҩ ҹ

ΏḠ ̆↕ mass eraseⱳ Ҍ ᵬ Ȃ 

̆ ҹΏḠ erase program ᵬ̆↕ FLASH_SR ΏḠ

̂WRPERR̃ᴪ ᵝȂ 
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̔ΏḠ ֽ main flash ᵬ ̆ system memoryҌ ᵬ Ȃ 

4.6.4. ΏḠ  

’Ҋ̆Option bytes ̆ ΏḠ Ȃҹ option bytes erase program

̆ OPTKEYR Ώ῀ ↓Ȃ 

4.7. Ҭ  

 4-8 Ҭ  

Ҭ Ԋᴆ Ԋᴆ  /Ҭ  └ᵝᶏ  

End of operation EOP Write EOP=1 EOPIE 

Write protection WRPERR Write WRPERR=1 ERRIE 

ҊԊᴆץ̔ Ҭ ̆ᵖᴪ֟ Hard fault̔ 

Â Unlock flash memory FLASH_CR ↓  

Â Unlock flash option bytes Ώ ᵬ ↓  

Â FLASH program ᵬ 32ᵝ  

Â Flash erasê page eraseȁsector erase mass erasẽ ᵬ 32ᵝ  

Â option byte Ώ ᵬ 32ᵝ  

4.8.  

4.8.1. FLASH └  (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 

31̔1 Reserved    

0 LATENCY RW 0 

Flash ᵬ ̔ 

0̔flash ᵬ  

1̔flash ᵬ 1ҩ ̆ flash ңҩ

         

ᵬ ҹ 24M̆ ҹ 0 

4.8.2. FLASH  (FLASH_KEYR) 

Address offset: 0x08 

Reset value: 0x0000 0000 

ᵝ write-only̆ ₮ 0Ȃ 

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 

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 
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Bit Name R/W Reset Value Function 

31̔0 KEY[31:0] W 0x0000 

Ҋ ṿ Ώ῀̆ unlock FLASH_CR

̆ ᶏ ԅ flash program/erase ᵬ 

KEY1: 0x4567 0123 
KEY2: 0xCDEF 89AB 

4.8.3. FLASH  (FLASH_OPTKEYR) 

Address offset: 0x0C 

Reset value: 0x0000 0000 

ᵝ write-only̆ ₮ 0Ȃ 

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 

31̔0 OPTKEY[31:0] W 0x0000 0000 

Ҋ ṿ Ώ῀̆ unlock flash

option ̆ ᶏ ԅ option byte pro-

gram/erase ᵬ 

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

4.8.4. FLASH  (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 

31̔17 Reserved    

16 BSY R 0 

Busyᵝ 

ᵝ flash ᵬ Ȃ ᵝ flash ᵬ

ᴆ ᵝ̆ ᵬ ֟ ᴆ Ȃ 

15 OPTVERR RC_W1 0 

Option and trimming bits loading validity error 

option trimming bit ῒ Ҍ ̆ ᴆ ᵝ

ᵝȂ Ҍ option bytes̆ └ ῃṿȂ 

ᴆΏ 1̆ Ȃ 

14:5 Reserved    

4 WRPERR RC_W1 0 

Write protection error 

program/erase ԍ ΏḠ flash

̂WRP̃̆ ᴆ ᵝ ᵝȂ 

Ώ 1̆ ᵝȂ 

3̔1 Reserved    

0 EOP RC_W1 0 

flash program/erase ᵬ ⱳ ̆ ᴆ ᵝȂ ᵝ

ֽ FLASH_CR EOPIEᵝᶏ ᴪ

ᵝȂ 

Ώ 1̆ ᵝȂ 

4.8.5. FLASH └ (FLASH_CR) 

Address offset: 0x14 

Reset value: 0xC000 0000 
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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 LockᵝȂ 

ᴆ ᵝ ᵝȂ ᵝ ̆FLASH_CR

LockᵟȂ ⱳ ₮ unlock ̆ ᵝ ᴆ ̆

unlockԅ FLASH_CR Ȃ 

ȍ ᴆ program/erase ᵬ ̆ ᵝ ᵝȎ 

Ҍ ⱳ unlock ₮̆ ᵝׅ Ḡ ᵝ ̆

⌠Ҋѿ ᵝȂ 

30 OPTLOCK RS  

Option bytes LockᵝȂ 

ᴆ ᵝ ᵝȂ ᵝ ̆FLASH_CR Ҭҍ

option bytes ῏ ᵝ LockᵟȂ ⱳ ₮ unlock

̆ ᵝ ᴆ ̆unlockԅ FLASH_CR Ȃ 

ȍ ᴆ program/erase ᵬ ̆ ᵝ ᵝȎ 

Ҍ ⱳ unlock ₮̆ ᵝׅ Ḡ ᵝ ̆

⌠Ҋѿ ᵝȂ 

29̔28 Reserved    

27 OBL_LAUNCH RC_W1  

Force the option bytes loadingȂ 

ᵝ ̆ ᵝ └ option bytes Ȃ ᵝ

ֽ option byte ᴆ Ȃ OPT-

LOCKᵝ ᵝ̆ ᵝҌ Ώ. 

0̔Option byte loading  

1̔֟ Option byte loading ̆ ֟ ᵝ̆

option byte Ȃ  

25 ERRIE RW  

Error interrupt enableᵝ̆ FLASH_SR

WRPERRᵝ ᵝ̆ ᵝᶏ ̆↕֟ Ҭ Ȃ 

0̔ Ҭ ֟  

1̔ Ҭ ֟  

24 EOPIE RW  

End of operation interrupt enable 

FLASH_SR EOPᵝ ᵝ̆ ᵝᶏ Ҭ

֟ Ȃ 

0̔EOPҬ ῏  

1̔EOPҬ ᶏ  

23̔18 Reserved RW   

19 PGSTRT RW  

Flash main memory program ᵬ ꜚᵝȂ 

ᵝ ꜚԅ Flash main memory program ᵬ̆ ᴆ

ᵝ̆ FLASH_SR BSYᵝ ̆ ᴆ

ᵝȂ 

18 Reserved    

17 OPTSTRT RW  

Flash option bytesḱ ꜚᵝ 

ᵝ ꜚԅ option bytes ḱ Ȃ ᴆ ᵝ̆

FLASH_SR BSYᵝ ̆ ᴆ ᵝȂ 

̔ flash option bytes ḱ ̆ ᴆ ꜚ

ҩ 128Bytes page erase ᵬ̆Ῥ program

ᵬ̆ῒҬӞ ꜚ Ώ῀Ȃ 

16:12 Reserved    

11 SER RW  

4kByte Sector erase ᵬ 

0̔ flash sector erase ᵬ 

1̔ flash sector erases ᵬ 

̔ 
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Bit Name R/W 
Reset 
Value 

Function 

1̃ Sector erase Ҍᴪ flash information memory ᵬ

Ȃ 

2̃ Sector erase ҹWRP Ҍ ᵬ Ȃ 

10̔3 Reserved    

2 MER RW  

Mass erase ᵬ 

0̔ flash mass erase ᵬ 

1̔ flash mass erases ᵬ 

̔ 

Mass eraseҌᴪ flash information memory ᵬ Ȃ

WRP ̆Mass eraseҌ ᵬ  

1 PER RW  

Page erase ᵬ 

0̔ flash page erase ᵬ 

1̔ flash page erase ᵬ 

0 PG RW  

Program ᵬ 

0̔ flash program ᵬ 

1̔ flash program ᵬ 

4.8.6. FLASH  (FLASH_OPTR) 

Address offset: 0x20 

Reset value: 0x0000 xxxxȂ ҉ ᵝ̂POR/BOR/OBL_LAUNCH̃ ׆, flash information memory

option bytes ₮ ṿ̆Ώ῀⌠ option bitȂ 

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 

nBO
OT1 

NRS
T_ 

MOD
E 

Res 
IWD

G 
_SW 

BOR_LEV[2:0] 
BO
R_ 
EN 

RDP[7:0] 

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

 

4.8.7. FLASH SDK  (FLASH_SDKR)  

Address offset: 0x24 

Bit Name R/W 
Reset 
Value 

Function 

31̔16 Reserved    

15 nBOOT1 RW  ҍ BOOT PINѿ ̆ ꜚ  

14 NRST_MODE RW  
0ֽ̔ ᵝ ῀ 

1̔GPIO̔GPIOⱳ  

13 Reserved     

12 IWDG_SW RW  
0̔ ᴆ watchdog 

1̔ ᴆ watchdog 

11̔9 BOR_LEV[2:0] RW  

000̔BOR ҉ ṿҹ 1.8V̆Ҋ ṿᵝ 1.7V 

001̔BOR ҉ ṿҹ 2.0V̆Ҋ ṿᵝ 1.9V 

010̔BOR ҉ ṿҹ 2.2V̆Ҋ ṿᵝ 2.1V 

011̔BOR ҉ ṿҹ 2.4V̆Ҋ ṿᵝ 2.3V 

100̔BOR ҉ ṿҹ 2.6V̆Ҋ ṿᵝ 2.5V 

101̔BOR ҉ ṿҹ 2.8V̆Ҋ ṿᵝ 2.7V 

110̔BOR ҉ ṿҹ 3.0V̆Ҋ ṿᵝ 2.9V 

111̔BOR ҉ ṿҹ 3.2V̆Ҋ ṿᵝ 3.1V 

8 BOR_EN RW  

BOR enable 

0̔BOR Ҍᶏ  

1̔BOR ᶏ ̆BOR_LEV ᵬ  

7̔0 RDP RW  
0xAA̔level 0, read protection inactive 

0xAA̔level 1, read protection active 
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Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXXȂ ҉ ᵝ̂POR/BOR/OBL_LAUNCH̃

׆, flash information memory option bytes ₮ ṿ̆Ώ῀⌠ option bitȂ 

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 SA_END[4:0] Res Res Res SA_STRT[4:0] 

   RW RW RW RW RW    RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔13 Reserved    

12̔8 SDK_END[4:0] RW  SDK area end addres̆ ѿᵝ STEPҹ 2KB 

7̔5 Reserved    

4̔0 SDK_STRT[4:0] RW  SDK area start address̆ ѿᵝ STEPҹ 2KB 

4.8.8. FLASH WRP  (FLASH_WRPR) 

Address offset: 0x2C 

Reset value: 0x0000 XXXX 

҉ ᵝ̂POR/BOR/OBL_LAUNCH̃ ׆, flash information memory option bytes ₮

ṿ̆Ώ῀⌠ option bitȂ 

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 WRP[4̔0] 

           RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔5 Reserved    

4 WRP RW 1 
0̔sector 4̆ ΏḠ ̆Ҍᾛ program erase 

1̔sector 4̆ ΏḠ  

3 WRP RW 1 
0̔sector 3̆ ΏḠ ̆Ҍᾛ program erase 

1̔sector 3̆ ΏḠ  

2 WRP RW 1 
0̔sector 2̆ ΏḠ ̆Ҍᾛ program erase 

1̔sector 2̆ ΏḠ  

1 WRP RW 1 
0̔sector 1̆ ΏḠ ̆Ҍᾛ program erase 

1̔sector 1̆ ΏḠ  

0 WRP RW 1 
0̔sector 0̆ ΏḠ ̆Ҍᾛ program erase 

1̔sector 0̆ ΏḠ  

4.8.9. FLASH (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 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔8 Reserved    

15̔8 SLEEP_TIME RW 0x64 FLASH ( ԍ HSI_10M ̃ 



 PY32F002A ֯ᴠ ἐԛ 

39/271 

Bit Name R/W 
Reset 
Value 

Function 

LSI ̆ҹ ᴨ Run ⱳ ̆

ᶏ ⱳ ֽ̂ LSIҹ

̆ᶏ ⱳ ̃Ȃ 

ᶏ ⱳ ̆ ҩ ᵞ ῤ Flash ԍ

Sleep ҹ̔ 

tHSI_10M * SLEEP_TIME 
Note: 

tHSI_10M ҹ HSI_10M ̕ 

ҹ Ḡ Flashⱳ ̆ ṿ ҹ

0x28Ȃ 

7̔1 Reserved    

0 SLEEP_EN RW 0 

FLASH Sleep enable 

1̔enable flash sleep  

0̔disable flash sleep 

4.8.10. FLASH TS0  (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 Res TS0 

        RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔8 Reserved    

7̔0 TS0 RW 0xXXXX 

 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F6C 

8MHz ‰ṿ ̔0x1FFF 0F30 

4.8.11. FLASH TS1  (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 Res TS1 

       RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔9 Reserved    

8̔0 TS1 RW 0xXXXX 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F6C 

8MHz ‰ṿ ̔0x1FFF 0F30 

4.8.12. FLASH TS2P  (FLASH_TS2P)  
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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 Res TS2P 

        RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔8 Reserved    

7̔0 TS2P RW 0xXXXX 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F70 

8MHz ‰ṿ ̔0x1FFF 0F34 

4.8.13. FLASH TPS3  (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 Res TPS3 

     RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔11 Reserved    

10̔0 TPS3 RW 0xXXXX 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F70 

8MHz ‰ṿ ̔0x1FFF 0F34 

4.8.14. FLASH TS3  (FLASH_TS3)  

Address offset: 0x110 

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 Res TS3 

               RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔8 Reserved    

7̔0 TS3 RW 0xXXXX 

 
ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 
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Bit Name R/W 
Reset 
Value 

Function 

24MHz ‰ṿ ̔0x1FFF 0F6C 

8MHz ‰ṿ ̔0x1FFF 0F30 

4.8.15. FLASH Ώ̂PAGE ERASẼTPE 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 Res PERTPE 

               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 

31̔17 Reserved    

16̔0 PERTPE RW 0xXXXX 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F74 

8MHz ‰ṿ ̔0x1FFF 0F38 

4.8.16. FLASH SECTOR/MASS ERASE TPE  (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 Res SMERTPE 

               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 

31̔17 Reserved    

16̔0 SMERTPE RW 0xXXXX 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F78 

8MHz ‰ṿ ̔0x1FFF 0F3C 

4.8.17. 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 
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Bit Name R/W 
Reset 
Value 

Function 

31̔16 Reserved    

15̔0 PRGTPE RW 0xXXXX 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F7C 

8MHz ‰ṿ ̔0x1FFF 0F40 

4.8.18. FLASH PRE-PROGRAM TPE  (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 

31̔14 Reserved    

13̔0 PRETPE RW 0xXXXX 

ᴆ ₮ information ̆Ώ῀

ץ̆ HSI Ώ

Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F7C 

8MHz ‰ṿ ̔0x1FFF 0F40 

4.8.19. FLASH Ἕ 

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
 

0
x
0
0 

FLAS
H_A
CR 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
e
s
. 

L
A

-

T
E

N
C

Y
 

Reset 
value 

                                                              0 

0
x
0
8 

FLAS
H_KE

YR 
KEY[31:16] KEY[15:0] 

Reset 
value 

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

0
x
0
C 

FLAS
H_O
PTKE

YR 

OPTKEY[31:16] OPTKEY[15:0] 

Reset 
value 

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

0
x
1
0 

FLAS
H_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
. 

B
S

Y
 

O
P

T
V

E
R

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
. 

W
R

P
E

R

R
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

E
O

P
 

Reset 
value 

                              0 0                     0       0 

0
x
1
4 

FLAS
H_C

R L
O

C
K

 

O
P

T
L
O

C
K

 

R
e
s
. 

R
e
s
. 

O
B

L
_
L
A

U
N

C
H

 
R

e
s
. 

E
R

R
IE

 

E
O

P
IE

 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

P
G

S
T

R
T

 

R
e
s
. 

O
P

T
S

T
R

T
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

S
E

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
. 

M
E

R
 

P
E

R
 

P
G

 

Reset 
value 

0 0     0               0   0           0                 0 0 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
 

0
x
2
0 

FLAS
H_O
PTR 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
. 

n
B

O
O

T
1
 

N
R

S
T

_
M

O
D

E
 

R
e
s
 

IW
D

G
_
S

W
 

B
O

R
_
L
E

V
  

[2
:0

] 

B
O

R
_
E

N
 

RDP[7:0] 

Reset 
value 

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

0
x
2
4 

FLAS
H_S
DKR 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
. 

SA_END[4:0] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

SA_STRT[4:0] 

Reset 
value 

                                      X X X X X       X X X X X 

0
x
2
C 

FLAS
H_W
RPR 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
. 

WRP[15:0] 

Reset 
value 

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

0
x
9
0 

FLAS
H_ST
CR 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
. 

SLEEP_TIME[7:0] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

S
L
E

E
P

_
E

N
 

Reset 
value 

                                0 1 1 0 0 1 0 0               0 

0
x
1
0
0 

FLAS
H_TS

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
. 

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
. 

TS0[7:0] 

Reset 
value 

                                                1 0 1 1 0 1 0 0 

0
x
1
0
4 

FLAS
H_TS

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
. 

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
. 

TS1[8:0] 

Reset 
value 

                                              1 1 0 1 1 0 0 0 0 

0
x
1
0
8 

FLAS
H_TS

2P 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
. 

TS2P[7:0] 

Reset 
value 

                                                1 0 1 1 0 1 0 0 

0
x
1
0
C 

FLAS
H_TP

S3 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
. 

FLASH_TPS3[10:0] 

Reset 
value 

                                          1 1 0 1 1 0 0 0 0 0 0 

0
x
1
1
0 

FLAS
H_TS

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
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

TS3[7:0] 

Reset 
value 

                                                1 0 1 1 0 1 0 0 

0
x
1
1
4 

FLAS
H_PE
RTP

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
. 

P
E

R
T

P
E

 

WRP[15:0] 

Reset 
value 

                              0 1 1 1 0 1 0 1 0 0 1 1 0 0 0 0 0 

0
x
1
1
8 

FLAS
H_S
MER
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
. 

SMERTPE[16:0] 

Reset 
value 

                              0 1 1 1 1 1 1 0 1 0 0 1 0 0 0 0 0 

0
x
1
1
C 

FLAS
H_P
RGT
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
. 

R
e
s
. 

R
e
s
. 

PRGTPE[15:0] 

Reset 
value 

                                1 0 0 0 1 1 0 0 1 0 1 0 0 0 0 0 

0
x
1
2
0 

FLAS
H_P
RET
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
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

PRETPE[13:0] 

Reset 
value 

                                    0 1 0 0 1 0 1 1 0 0 0 0 0 0 
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5.  └  

5.1.  

5.1.1.  

IWDG

RCC_AconPWR_Acon

ADC

IO_CTRL

VCC

VCCA

IO Ring

CPU Core/Digital Peripherals

VCC domain

VCCIO domain

VCCA domain

FLASH

VR

HSE

LPTIMER

HSI

VCCIO

LSI

HSI_10M

SRAM
PWR_CR1[18]

VDDP

VDDA

BG

POR

PDR
BOR

PMU

VDD domain

VDD

VDD1

VDDA

COMP

 

 5-1  

 5-1  

  ṿ  

1 VCC 1.7v~5.5v ҹ ᶫ ̆ῒᶫ ҹ̔ № Ȃ 

2 VCCA 1.7v~5.5v 
№ ᶫ ̆ ԍ VCC PAD̂Ӟ

PAD̃Ȃ 

3 VCCIO 1.7v~5.5v IOᶫ ̆ ԍ VCC PAD 

4 VDD 1.2v/1.0v¤10% 

ԍ VR ₮̆ҹ ῤ Һ ȁSRAMᶫ Ȃ

MRᶫ ̆ ₮ 1.2vȂ ῀ stop ̆ ᴆ ̆

ץ MR LPRᶫ ̆ ᴆ ‗ LPR ₮ 1.2v

1.0vȂ 

5.2.  

ңҩ ̔ 

Â MR̂Main regulator̃ Ḡ ᵬȂ  

Â LPR̂low power regulator̃ stop Ҋ̆ ᶫ ᵞⱳ Ȃ 

VDD ᵬ ̆ ԍ MR LPRȂ 
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run ̆MRḠ ᵬ̆ ₮ 1.2v ̆LPR῏ Ȃ 

stop ̆ ᴆ‗ ׆ MR LPRᶫ Ȃ ̆ ᴆ‗ ῀ stop ̆LPRᶫ ’Ҋ VDD

1.2v 1.0vȂ 

5.3. ꜚ ṿ  

ꜚ ṿ VR ₮ VDD ̆ᶏ ץ Ҍ Ҋ̆

׆ ⱳ Ȃ 

ӈң ̔ 

Â Range 1̔ Range 

MR ₮ҹῖ ṿ 1.2V̂VDD̃̆ ץ 24MHzҊȂ 

Â Range 2̔ᵞⱳ Range 

ԍ stop ̆ ᾛ ῀ rangĕғ range LPR ᵬ Ȃ 

’̆LPR ₮ҹῖ ṿ 1.2V̂VDD̃̆ ᵝ VOSᵝ ̆ ῀ stop ̆MR℗

LPRᶫ ̂ ᴆ stop LPRᶫ ̃̆ғ LPR ℗ ῖ ṿ 1.0V̂VDD̃Ȃ ̆ №

ԍ ᵬ ̂LPTIMER̃ ץ LSIҊȂ 

₮ stop ̆ MRᶫ ̆VOSᵝӞ ᴆ ȂҊ ῀ stop ̆

ᵞ ⱳ ׅ̆ ᴆ ᵝ VOSᵝ̆ᶏ ῀ stop LPRᶫ ҹ 1.0VȂ 

5.4.  

5.4.1. ҉ ᵝ (POR)/Ҋ ᵝ (PDR)/ ᵝ (BOR) 

ῤ POR/PDR ̆ VDD Ҋ̆ҹ ᶫ҉ Ҋ ᵝȂ ӊҊ

Ḡ ᵬȂ 

ԅ POR/PDR ̆ ԅ BOR̂brown out reset̃ȂBORֽ ץ option bytĕ ᶏ ῏

ᵬȂ 

BOR ̆BOR ṿ ץ Option byte ̆ғ҉ Ҋ ץ Ȃ 

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
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 5-2 POR/PDR/BOR ṿ 
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6.  γ ⱳ └  

Ҋ̆ ᵝӊ ̆ ῀ run Ȃ CPUҌ ᵬ ̆

῀ᵞⱳ ̆ᶛ ̆ Ԋᴆ Ȃ ᴆ ץ ⱳ ȁ ȁ ӊ Ҭ Ȃ 

6.1. ᵞⱳ  

6.1.1. ᵞⱳ ׃  

ӊ ̆ 2ҩᵞⱳ ̔ 

Â Sleep mode̔CPU ῏ ̂NVIC̆SysTick ᵬ̃̆ ץ ҹḠ ᵬȂ̂ ᶏ

ᵬ ̆ ᵬ ῏ ̃Ȃ 

Â Stop mode̔ Ҋ SRAM ῤ Ḡ ̆HSI HSE῏ ̆VDD Ҋ №

Ả Ȃ 

stop ̆LSI Ḡץ ᵬ̆ LPTIMER Ḡץ ᵬȂΐᵣ Ҋ ᵬ ’̆

6-2Ȃ 

stop Ҋ̆ VR ᴆ └̆ MR LPRᶫ Ȃ LPRᶫ ̆ ⱳ

ᵞ̆ᵖ ̕ Ḡ MRᶫ ’̆ ⱳ ̆ᵖΐ ₃ҩ ⱬȂ 

̆ Ҋ ץ Ҋ ᵞⱳ ̔ 

Â ᵞ  

Â ԍҌᶏ ̆῏ ̂ ̃ 

  ҉№ ̆ ᵞⱳ Ҋ Ȃ 

Run

Sleep

stop

 

 6-1  

6.1.2. ᵞⱳ ῏ 

 6-1 ᵞⱳ ῏ 

 ῀    
Voltage regulator 

MR LPR 

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

WFI or Return 
from ISR 

ᴋᵥҬ  
ҍ ῀

sleepӊ╠

ѿ  

CPU Ả ̆ ῒז

Ȃ 
̂1̃ ῏ 

WFE Ԋᴆ 

Stop 

SLEEPDEEP bit 
1. WFI or 
2. Return from 

ISR or 

ᴋᵥ ҹ

EXTI Line

HSISYS 

HSIḠ

῀ stop

HSI῏ ̕ 

HSE῏ ̕ 

LSI ῏̕ 

ᴆ

῏ 

ᴆ

῏̆

̆
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 ῀    
Voltage regulator 

MR LPR 

3. WFE 

Note: Ҍ

LSI 

̂EXTI

̃ȁ

IWDGȁ
NRST 

╠

̆Ҍ

№  

LPTIMERȁ IWDG̔ ᴆ

ᵬ̕ 

ᵞⱳ № RCC

Ḡ ᵬ̕ 

ῒᵩ ῏ Ȃ 

₮
1.2/1.0v

 

1̔ ᴆ VR ҹ MR ̆ ῀ sleep Ȃ 

6.1.3. ᵬ Ҋ ⱳ  

 6-2 ᵬ Ҋ ⱳ
̂1̃ 

Peripheral Run Sleep 
Stop 

VR@LPR or VR@MR Wakeup ability 

CPU Y - - - 

Flash memory Y Y -
̂2̃ - 

SRAM Y O
̂3̃ -

̂4̃ - 

Brown-out reset (BOR) Y Y O O 

HSI O O - - 

HSE O O - - 

LSI O O O - 

HSE Clock Security System 
(CSS) 

O O - - 

USART1 O O - - 

SPI1 O O - - 

ADC O O - - 

COMP1/COMP2 O O O O 

Temperature sensor O O - - 

Timers(TIM1/ TIM16) 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 (ᶏ )̕O = Optional ( ῏ ̆ ץ ᴆᶏ )̕- = Not available 

2. Flash ҌҊ ̆ᵖ ᶫ̆ ῀ ᵞⱳ Ȃ 

3. SRAM ץ ῏Ȃ 

4. SRAMҌҊ ̆ᵖ ᶫ̆ ῀ ᵞⱳ Ȃ  

6.2. Sleep mode 

6.2.1. ῀ sleep mode 

WFI(wait for interrupt) WFE(wait for event) ̆פ ῀ sleep Ȃ ‗ԍ Cortex M0+

└ SLEEPONEXITᵝ̆ ң ῀ sleep └Ȃ 

Â Sleep-now: SLEEPONEXITᵝ 0̆↕ WFI WFE ̆ ῀ sleep Ȃ 

Â Sleep-on-exit: SLEEPONEXITᵝ 1̆↕ ₮ᵞᴨᾢ Ҭ ISR ̆ ῀ sleep Ȃ 

sleep ̆ IO pinҍ run Ḡ Ȃ 

6.2.2. ₮ sleep mode 

WFI ῀ sleep ̆ NVIC ᴋᵥ Ҭ ץ ׆ sleep Ȃ 

WFE ῀ sleep ̆ ѿҩԊᴆ ̆ ₮ sleep Ȃ Ԋᴆ ץ Ҋץ ֟

̔ 
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Â └ ᶏ Ҭ ̆ Ҍ NVIC̆ ᶏ Cortex M0+ SEVONPENDᵝȂ WFE׆

̆ Ҭ pending ᵝ NVIC IRQ pending ᵝ̂ NVIC Ҭ

pending ̃ Ȃ 

Â ̆ ῤ EXTI lineҹԊᴆ Ȃ CPU׆WFE ̆Ҍ Ҭ

pendingᵝ̆ ⌠Ԋᴆ Line NVIC IRQ pendingᵝ ᵝȂ 

ΐ ̆ ғ Ҭ ῀ ₮ Ȃ 

 6-3 Sleep-now 

Sleep-now mode  

῀  

WFI WFĔ ғ̔ 

- SLEEPDEEP = 0 ғ 

- SLEEPONEXIT = 0 

₮  
WFI ῀ ̆↕ ₮ ̔Ҭ Ȃ 

WFE ῀ ̆↕ ₮ ̔ ԊᴆȂ 

  

 

 6-4 Sleep-on-exit 

Sleep-on-exit  

῀  

WFĬ ғ̔ 

- SLEEPDEEP = 0 ғ 

- SLEEPONEXIT = 1 

₮  Ҭ  

  

6.3. Stop  

Stop ԍ Cortex-M0+ ץ ̆VR ץ MR LPRᶫ Ȃ

Ҋ̆ HSI HSE ῏ ̆SRAM ῤ ԍḠ ̆LSIȁLPTIMERȁIWDG ᴆ

ᵬ̆ᵞⱳ № RCC Ḡ ᵬ̆ῒᵩ VCORE ῀ ῏ Ȃ  

Stop Ҋ̆ IO pinḠ Ȃ 

6.3.1. ῀ stop mode 

ҹԅ ѿ ᵞ stop ⱳ ̆ PWR_CR.LPR=1 ̆VR ץ ῀ LPRᶫ Ȃ 

flash Ώ ᵬ̆↕ stop ῀ᴪ ̆ ⌠ Ữ ̂ ᴆ

FLASH_SR BSYᵝ∞ ╠ ȁΏ ᵬ̃Ȃ 

APB ҉ ᵬ ̆↕ stop ῀Ӟᴪ ̆ ⌠ APB ̂ ᴆ └̃Ȃ 

6.3.2. ₮ stop mode 

Ҭ Ԋᴆ ₮ stop ̆HSI ᵬҹ Ȃ 

stop ̆ VR ԍ LPR ׆↕̆ stop Ȃ 

stop ̆ VR ԍ MR ̆ ᴪ ̆ᵖ ᴪ ⁞ Ȃ 

 6-5 stop mode 

Stop mode  

῀  

WFI( Ҭ ) WFÊ Ԋᴆ̃̆ ғ̔ 

- ̔ 

1̃ PWR_CR LPRᵝ̆ VR ᵬ MR LPRҊ 

2̃ PWR_CR VOSᵝ̆ LPR ᶫ 1.2V 1.0V 

3̃ PWR_CR SRAM_RETVᵝ̆ SRAM retention  

4̃ PWR_CR MRRDY_TIME FLS_SLPTIME MR FLASH  

- ᵝ Cortex M0+ SLEEPDEEPᵝ 

Note̔ 
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Stop mode  

ҹԅ ῀ stop ̆ EXTI line pendingᵝ̂EXTI_PR ̃ȁ Ҭ

pendingᵝ̆ ᵝȂ ↕̆ ῀ stop ̆ Ȃ 

῀ stop ╠῏ HSĔ ᾢ℗ ⌠ HSĬ

HSEONᵝȂ 

ҹᶏ ⱳ ̆ ᴆ ῏ ↕̔ ῏ ҩ ̆

HSIᵬҹ ̆῏ HSEȂ 

ҹ ̆ ῀ stop ╠̆ ҹ HSI ̆

RCC_CFGR HPRE ҹ 0̆ ↕ ᴆ℗ ᴪ Ȃ 

₮  

ᶏ WFI ῀ stop ̔ 

- ᴋᵥ Ҭ EXTI linê EXTIҬ NVICҬᶏ ̃ 

ᶏ WFE ῀ stop ̔ 

- ᴋᵥ Ԋᴆ EXTI line 

- CPU SEVONPENDᵝ ᵝ ’Ҋ Ҭ pendingᵝ 

 
LPR to MR wakeup time +  
HSI wakeup time +  
flash wakeup time 

6.4. ᵞ  

Ҋ̆ ̂SYSCLK, HCLK, PCLK̃ ץ № № ᵞȂ ֓

№ Ӟ ץ ῀ sleep ╠̆ ᵞ Ȃ 

ᵞ ̂32.768kHz̃̆ҹ ⱳ ̆ ᴆ ץ ̂MR̃ ꜚ ⱬ

ᵝ̂PWR_CR1  BIAS_CR[3:0]̃̆ᶏ MR ⱳ ᵞȂᵖ ᾢ ᵞ

̆ MR ꜚ ⱬȂ ӊ̆ ₮ ᵞ ῀ ̆ ᾢ MR ꜚ ⱬ̆Ῥ

Ȃ 

6.5.  

run ̆ ץ ᴋᵥ Ả ҩ Ữ AHB ̂HCLK̃ APB ̂PCLK̃̆ץ

ᵞⱳ Ȃ 

ҹԅ ѿ ᵞ sleep ⱳ ̆ ץ WFI WFE ╠ӊפ Ả Ȃ 

6.6.  

ץ half-word word Ȃ 

6.6.1. └ 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 

Res Res Res 
Re
s 

Re
s 

Re
s 

Re
s 

Res 

HSIO
N 
_CTR
L 

SRAM_RETV[2:
0] 

            RW RW 
R
W 

RW 

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

Re
s 

LP
R 

FLS_SLP
TIME[1:0

] 

MRRDY_TIME[1
:0]  

VO
S 

Re
s 

Re
s 

Re
s 

Re
s 

BIAS_CR_S
EL 

BIAS_CR[3:0] 

 RW 
R
W 

R
W 

RW RW RW     RW RW 
R
W 

R
W 

RW 

 

Bit Name R/W Reset Value Function 

31:20 Reserved - - Reserved 
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Bit Name R/W Reset Value Function 

19 HSION_CTRL RW 0 

׆ Stop ̆HSI └Ȃ 

0̔ MR ̆ᶏ HSI̕ 

1̔ҍ VR ̆ ┴ᶏ HSIȂ 

18:16 
SRAM_RETV 

[2:0] 
RW 111 

Stop Ҋ SRAM retention └ 

000̔Reserved 

001̔Reserved 

010̔Reserved 

011̔ SRAM ᶫ 0.9V  

1xx̔ SRAM ᶫ 1.2V 1.0V ̂ ‗ԍ VOS bit̃ 

15 Reserved    

14 LPR RW 0 

Low power regulator 

0̔Main regulator ᵬ stop  

1̔Low power regulator ᵬ stop  

13:12 FLS_SLPTIME RW 2’b00 

Stop Ҭ̆ HSI ̆ FLASH ᵬ╠

Ȃ 

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

̔ ҹ 2’b11 ̆ ׆ SRAM

̆ FLASHȂ ғ Ḡ Ҍᴪ 3usῤ

FLASHȂ 

11:10 MRRDY_TIME RW 2’b00 

Stop VDD ҹ LP-VR̆ ׆ LP-VR℗

Main-VR └Ȃ 

2’b00: 2us 
2’b01: 3us 
2’b10: 4us 
2’b11: 5us 

9 VOS RW 0 

Voltage scaling range selection 

0̔ ῀ stop , VDD=1.2V 

1̔ ῀ stop , VDD=1.0V 

8:5 Reserved - - Reserved 

4 BIAS_CR_SEL RW 0 

ԍ MRẒ BIAS_CR ̆

information memory Factory config. bytes ⱴ  

0̔ Factory config. bytes ⱴ  

1̔ BIAS_CR  

3:0 BIAS_CR RW 4’b0000 
MRẒ Ȃ 

4’b0000: 
….. 

6.6.2. PWR Ἕ 

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 

PW
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
] 

V
O

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 0 0 
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7.  ᵝ  

ῤ ң ᵝ̆№≢ ̔ ᵝ ᵝȂ 

7.1. ᵝ  

7.1.1. ᵝ 

ᵝ ᵝ ̆ Ҋ₃ץ ’Ҋ֟ ̔ 

Â ҉Ҋ ᵝ̂POR/PDR̃ 

Â ᵝ̂BOR̃ 

7.1.2. ᵝ 

ᵝ № ᵝṿ̆ѿ֓ ̆ ᵝ ᵝ ̆Ҍᴪ ᵝȂ 

֟ ҊԊᴆץ ̆֟ ᵝ̔ 

Â NRST pin ᵝ 

Â ᵝ(IWDG) 

Â SYSRESETREQ ᴆ ᵝ 

Â option byte load ᵝ̂OBL̃ 

Â ᵝ̂POR/PDRȁBOR̃ 

RCC_CSR ᵝ ᵝ̆ ץ ≢ ᵝ Ȃ 

7.1.3. NRST  (external reset) 

option byte(NRST_MODEᵝ) ̆NRST pin ץ Ҋ ̂ΐᵣ option byte

̃̔ 

Â Reset input 

Ҋ̆ NRST pin҉ᴋᵥ ᵝḤ ᴰ ⌠ῤ ̆ᵖ ῤ ֟ ᵝ NRST 

pin҉Ҍ ₮Ȃ 

Ҋ̆GPIO PF2ⱳ Ȃ 

NRST pin ┬ ̆ Ḡ NRST 40us ̆ ԍ Ḥ Ȃ 

Â GPIO 

Ҋ̆ PIN ץ ᵬ ‰ GPIŎ PF2ȂPin҉ resetⱳ Ȃ ᵝ ᴪ ῤ

֟ ̆ ғҌ ᴰ ⌠ pin҉Ȃ 

NRST

RPU

VCC

SysrstnIWDG rstn
Software rstn
POR/PDR rstn
BOR rstn
OBL rstn

NRST

40us filter

HSI_10M

Filter

&

 

 7-1 ᵝ  
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7.1.4. ᵝ 

Independent watchdogȂ 

7.1.5. ᴆ ᵝ 

ᵝ ARM M0+ Ҭ ᵝ └ SYSRESETREQᵝ̆ ᴆ ᵝȂ 

7.1.6. Option byte loader ᵝ 

ᴆ FLASH_CR.OBL_LAUNCH=1,֟ option byte load ᵝ, ׆ ꜚ option byteῬ loadȂ 
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8.   

8.1.  

8.1.1. HSE 

̂HSẼ ңҩ ̔ 

Â ᵣ̆ ῤ ̆֟ 4-24MHz Ḥ  

Â ׆ ῀  

 8-1 HSE  

 ᴆ  

 

OSC_IN OSC_OUT

External 
source

GPIO

 

ᵣ 

OSC_IN OSC_OUT

Load 
capacitors

CL1 CL2

 

 

ᵣ 

4-24MHz ᵣΐ ȂRCC_CR HSERDY ᵝ ԅ HSE ȂHSE ץ

HSEONᵝ ῏Ȃ 

̂HSE bypass̃ 

Ҋ̆ ᶫ Ȃ ᴆ RCC_CR HSEBYP HSEONᵝ Ȃ

ᴪ PF0 ῀⌠ ῤ ̆PF1ᵬҹ GPIOᶏ Ȃ 

8.1.2. ῤ HSI 

ῤ ̆ᵬҹ ȂHSI Ҭ 24MHzȂ 

8.1.3. ῤ ᵞ LSI 

ῤ ᵞ ̆ᵬҹ IWDG LPTIM ץ̆ ᵬҹ ᵞ Ȃ Ҭ

32.768kHzȂ 

8.2.  
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LSI 

HSE

HSE

4~24MHz

Clock

detector

/1...128

LSI

HSE

LSI RC

32.768kHz

SYSCLK

HSI

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

TIM_PCLK

to ADC
OSC_OUT

OSC_IN

HSI̔High-speed internal clock

LSI̔Low-speed internal clock

HSE̔High-speed external clock

PCLK

LSI

to LPTIM

HSISYS

HSI RC

24MHz

PCLK

HSI

If(APB prescaler=1) x1, 

else x2

to COMP
PCLK

LSC

 

 8-1  

8.3. ῃ  (CSS) 

ῃ ץ ᴆ Ȃ ’Ҋ̆HSE ꜚ ̆ ⱳ Ȃ ҩ HSE

῏ ̆ ⱳ ῏ Ȃ 

HSE҉ ̆HSEᴪ ꜚ῏ ̆ Ԋᴆ TIM1̂ timer̃ ┤ ῀

̆ ֟ Ҭ ᴆ ̂Clock Security System Interrupt CSSĨ̆ ᾛ MCU ᵬȂ

CSSI ⌠ Cortex-M0+ NMÎNon-maskable interrupt̃exception Ȃ 

Note: ѿ CSS ᶏ ̆ ғ HSE ̆ ᴪ֟ CSSҬ ̆ ꜚ֟ ѿҩ NMIȂ NMI

Ҍ ̆ ⌠ CSSҬ ᵝ Ȃ ̆ NMI Ҭ Ҭ

̂RCC_CICR̃ CSSCᵝ CSSҬ Ȃ 

HSE ᵬ ̆ ꜚ℗ ⌠ HSĬ ῏ HSEȂ 

8.4. ₮ ⱬ 

ҹԅ Ḃ ̆ BOM ץ̆ ̆ ᶫ ₮ⱳ Ȃ Ҋ MCO

Ḥ ̂ № ̃ GPIO ⱳ ₮ⱳ Ȃ 

 

 8-2 ₮  

 MCO ₮  

HSI Ś 
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 MCO ₮  

SYSCLK Ś 

HSE Ś 

LSI Ś 

̔ MCO ℗ ץ̆ GPIO AFⱳ ҹ MCO ̆MCO ᴪ֟ ┬̆

Ȃ 

8.5. ᵝ/  

ץ word(32bit)ȁhalf-word̂16bit̃ bytê8bit̃ Ȃ 

8.5.1. └ ̂RCC_CR̃ 

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 
CSS 
ON 

HSE 
BYP 

HSE 
RDY 

HSE 
ON 

      R RW     RS RW   

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

Res Res Res 
HSI 
RDY 

Res HSION Res Res Res Res Res Res Res Res 

   R RW RW         

 

Bit Name R/W Reset Value Function 

31:20 Reserved - - Reserved 

19 HSE_CSSON RS 0 

ῃ ᶏ Ȃ 

ᴆ ᵝᶏ ῃ Ȃ ᵝ ᵝ̆ HSE 

ready ̆ ᴆᴪ ̆ ̆ ᴆ

disable Ȃ 

ᵝ ᵝ̆ ᵝȂ 

0̔ ῃ OFF̂ OFF̃ 

1̔ ῃ ON̂ HSE ԅ̆ ON̆

↕ OFF̃ 

18 HSEBYP RW 0 

HSE Crystal̆ ῀ Ȃ 

ᴆ ᵝ ̆bypass crystal ’̆

῀ Ȃ HSEONᶏ ȂHSEBYP

ᵝֽ HSE crystalҌᶏ ᵝȂ 

0̔HSE crystalҌ bypass  

1̔HSE crystal bypass ̆ ῀  

17 HSERDY R 0 

HSE ready ᵝ 

ᴆ ᵝ̆ HSE ԅȂ 

0̔HSE ready 

1̔HSE readyԅ 

̔ HSEON ̆HSERDY  

16 HSEON RW 0 

HSE ᶏ  

ᴆ ᵝ Ȃ ῀ stop ̆ ᴆ ᵝȂ

HSE ᵬ ̆↕ ᵝҌ ᵝȂ 

0̔HSE OFF 

1̔HSE ON 

15:11 Reserved - - Reserved 

10 HSIRDY R 0 

HSI ready Ȃ 

ᴆ ᵝ HSI OSC Ȃ ᵝ HSION=1

Ȃ 

0̔HSI OSC not ready̕ 

1̔HSI OSC ready̕ 

HSION ̆HSIRDY ᵞȂ 

9 Reserved - - Reserved 

8 HSION RW 1 
HSI ᶏ ᵝȂ ᴆ ץ ᵝ ᵝȂ 

῀ stop ̆ ᴆ ᵝ̆Ả HSIȂ 
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Bit Name R/W Reset Value Function 

HSI ᵬ ̂Ӟ ₮ stop

̆ HSEᵬҹ ̆ ֟ ̃Ȃ 

0̔HSI OFF 

1̔HSI ON 

7:0 Reserved - - Reserved 

8.5.2. ῤ ‰ ̂RCC_ICSCR̃ 

Address offset:0x04 

Reset value:0x00FF 10FF, reset by POR/BOR 

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  - Ḡ  

27:26 LSI_STARTUP RW 2’b00 

ῤ ᵞ LSI ̔ 

11̔256ҩ LSI  

10̔64ҩ LSI  

01̔16ҩ LSI  

00̔4ҩ LSI  

25 Reserved    

24:16 LSI_TRIM RW 0x0FF 

ῤ ᵞ ‰Ȃ 

҉ ᴆᴪ ₮ Ḥ ̂ 0x1FFF 0FA4̃

Ώ῀ Ҭ̆ᶏ LSI ץ ₮ ‰ 32.768KHz

Ȃ 

ᴆ ṿ Ώ̆ ̂⁞̃1̆ᶏ LSI

₮ ̂⁞̃ 0.2%Ȃ 

15:13 HSI_FS RW 3’b000 

HSI ̔ 

001: 8MHz 
100: 24MHz 

ῒ :Ḡ  

҉ ̆ ҹ 8MHzȂ 

12:0 HSI_TRIM RW 0x10FF 

‰ṿȂ 

ᴆ ₮ information ̆Ώ

῀ ̆ HSI ₮ Ҋ ‰Ȃ 

Ḡ Flash Ҋ ῤ̔ 

24MHz ‰ṿ ̔0x1FFF 0F10 

8MHz ‰ṿ ̔0x1FFF 0F04 

Ώ῀ ‰ṿ ̆Ӟ ץ ṿҹҬ ṿ̆ḱ

ṿ̆ ̂⁞̃1̆↕ HSI ₮

̂⁞̃ 0.1%Ȃ 

8.5.3. ̂RCC_CFGR̃ 

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 
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Bit Name R/W Reset Value Function 

30:28 MCOPRE[2:0] RW 0 

MCÔmicrocontroller clock output̃№ Ȃ ᴆ └

֓ᵝ̆ MCO ₮ № ̔ 

000̔1 

001̔2 

010̔4 

011̔8 

100̔16 

101̔32 

110̔64 

111̔128 

MCO ₮ᶏ ╠̆ ֓ᵝȂ 

27 Reserved - - Reserved 

26:24 MCOSEL[2:0] RW 0 

MCO  

000̔ ̆MCO ₮Ҍᶏ  

001: SYSCLK 

010: Ḡ  

011: HSI 
100: HSE 
101: Reserved 
110: LSI 
111: Reserved 

̔ ꜚ ℗ ᴪ₮ ₮ Ҍ

’Ȃ 

23:15 Reserved - - Reserved 

14:12 PPRE[2:0] RW 0 

ᵝ ᴆ └Ȃҹԅ֟ PCLK ̆ HCLK

№ Ҋ̔ 

0xx̔1 

100̔2 

101̔4 

110̔8 

111̔16 

11:8 HPRE[3:0] RW 0 

AHB № Ȃ 

ᴆ └ ᵝȂҹԅ֟ HCLK ̆ SYSCLK

№ Ҋ̔ 

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

ҹԅḠ ᵬ̆ VR ’

Ȃ 

̔ ℗ № Ȃ 

7:6 Reserved - - Reserved 

5:3 SWS[2:0] R 0 

℗ ᵝ 

֓ᵝ ᴆ └̆ ╠ ҩ ᵬ

̔ 

000: HSISYS 
001: HSE 
010: Reserved  
011: LSI 
Others: Reserved 

2:0 SW[2:0] RW 0 

ᵝȂ 

֓ᵝ ᴆ ᴆ └̆ ̔ 

000: HSISYS 
001: HSE 
010: Reserved 
011: LSI 
Others: Reserved 

ᴆ ҹ HSISYS ’ ̔ 

1̃ ׆ stop ₮ 
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Bit Name R/W Reset Value Function 

2̃ ᴆ 001(HSE)̆₮ HSE failurêHSEҹ

̃ 

8.5.4. └ ̂RCC_ECSCR̃ 

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 Res Res Res 

            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 HSE_FREQ Res 

            RW RW   

 

Bit Name R/W Reset Value Function 

31:18 Reserved RES - Ḡ  

3:2 HSE_FREQ RW 0x0 

HSE ᵬ Ȃ 

00̔HSE῏  

01̔4MHz~8MHz 

10̔8MHz ~16MHz 

11̔16MHz~24MHz 

1:0 Reserved    

8.5.5. Ҭ ᶏ ̂RCC_CIER̃ 

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 HSE 
RDYIE 

HSI 
RDYIE 

Res Res LSI 
RDYIE 

              RW RW   RW 

 

Bit Name R/W Reset Value Function 

31:5 Reserved - - Reserved 

4 HSERDYIE RW 0 

HSE readyҬ ᶏ Ȃ 

0̔  

1̔ᶏ  

3 HSIRDYIE RW 0 

HSI readyҬ ᶏ Ȃ 

0̔  

1̔ᶏ  

2:1 Reserved - - Reserved 

0 LSIRDYIE RW 0 

LSI readyҬ ᶏ Ȃ 

0̔  

1̔ᶏ  

8.5.6. Ҭ ̂RCC_CIFR̃ 

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 Res CSSF Res Res Res HSE 
RDYF 

HSI 
RDYF 

Res Res LSI 
RDYF 

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

31:10 Reserved - - Reserved 

8 CSSF R 0 

HSE ῃ Ҭ ᵝȂ 

ᴆ HSE OSC ᵝ Ȃ 

0̔HSE Ҭ ֟ ̕ 

1̔HSE Ҭ ֟ ̕ 

Ώ CSSC 1 ᵝȂ 

7:5 Reserved - - Reserved 

4 HSERDYF R 0 

HSE readyҬ ᵝ 

HSE ғ HSERDYIEᶏ ̆ ᵝ ᴆ ᵝȂ

ᴆ ᵝ HSERDYCᵝ̆ ᵝȂ 

0̔ HSE readyҬ  

1̔ HSE readyҬ  

3 HSIRDYC W 0 

HSI ready Ȃ 

0̔ Ȃ 

1̔ HSIRDYFᵝȂ 

2:1 Reserved - - Reserved 

0 LSIRDYF R 0 

LSI readyҬ ᵝ 

LSI ғ LSIRDYIEᶏ ̆ ᵝ ᴆ ᵝȂ ᴆ

ᵝ LSIRDYCᵝ̆ ᵝȂ 

0̔ LSI readyҬ  

1̔ LSI readyҬ  

8.5.7. Ҭ ̂RCC_CICR̃ 

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 CSSC Res Res Res 
HSE 

RDYC 
HSI 

RDYC 
Res Res 

LSI 
RDYC 

       W    W W   W 

 

Bit Name R/W Reset Value Function 

31:9 Reserved - - Reserved 

8 CSSC W 0 

ῃҬ ᵝȂ 

0̔ Ȃ 

1̔ CSSF ᵝȂ 

7:5 Reserved - - Reserved 

4 HSERDYC W 0 

HSE ready Ȃ 

0̔ Ȃ 

1̔ HSERDYFᵝȂ 

3 HSIRDYC W 0 

HSI ready Ȃ 

0̔ Ȃ 

1̔ HSIRDYFᵝȂ 

2:1 Reserved - - Reserved 

0 LSIRDYC W 0 

LSI ready Ȃ 

0̔ Ȃ 

1̔ LSIRDYFᵝȂ 

8.5.8. I/O ᵝ ̂RCC_IOPRSTR̃ 

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 
GPIOF 
RST 

Res Res Res 
GPIOB 
RST 

GPIOA 
RST 
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          RW    RW RW 

 

Bit Name R/W Reset Value Function 

31:6 Reserved - - Reserved 

5 GPIOFRST RW 0 

I/O PortF ᵝȂ 

0̔no effect̕ 

1̔PortF I/O ᵝ 

4:2 Reserved - - Reserved 

1 GPIOBRST RW 0 

I/O PortB ᵝȂ 

0̔no effect̕ 

1̔PortB I/O ᵝ 

0 GPIOARST RW 0 

I/O PortA ᵝȂ 

0̔no effect̕ 

1̔PortA I/O ᵝ 

8.5.9. AHB ᵝ ̂RCC_AHBRSTR̃ 

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 Res Res Res Res Res Res Res Res Res  

   RW             

 

Bit Name R/W Reset Value Function 

31:13 Reserved - - Reserved 

12 CRCRST RW 0 

CRC ᵝȂ 

0̔no effect̕ 

1̔CRC ᵝ̕ 

11:0 Reserved - - Reserved 

8.5.10. APB ᵝ 1̂RCC_APBRSTR1̃ 

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 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

30:29 Reserved - - Reserved 

28 PWRRST RW 0 

Power ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

27 DBGRST RW 0 

MCU Debug ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

26:22 Reserved - - Reserved 

21 I2CRST RW 0 

I2C1 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 
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Bit Name R/W Reset Value Function 

20:0 Reserved - - Reserved 

8.5.11. APB ᵝ 2̂RCC_APBRSTR2̃ 

Address offset:0x30 

Reset value:0x0000 0000 

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

Re
s 

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  

TIM1
6 

RST 
Res 

         RW RW RW   RW  

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

Re
s  

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 

Res 

SYS 
CF
G 

RST 

 RW  RW RW           RW 

 

Bit Name R/W Reset Value Function 

31:23 Reserved - - Reserved 

22 COMP2RST RW 0 

COMP2 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

21 COMP1RST RW 0 

COMP1 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

20 ADCRST RW 0 

ADC ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

19:18 Reserved - - Reserved 

17 TIM16RST RW 0 

TIM16 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

16:15 Reserved - - Reserved 

14 USART1RST RW 0 

USART1 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

13 Reserved - - Reserved 

12 SPI1RST RW 0 

SPI1 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

11 TIM1RST RW 0 

TIM1 ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

10:1 Reserved - - Reserved 

0 SYSCFGRST RWs 0 

SYSCFG ᵝȂ 

0̔no effect̕ 

1̔ ᵝ̕ 

8.5.12. I/O ᶏ ̂RCC_IOPENR̃ 

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 
GPIOF 

EN 
Res Res Res 

GPIOB 
EN 

GPIOA 
EN 

          RW    RW RW 
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Bit Name R/W Reset Value Function 

31:6 Reserved - - Reserved 

5 GPIOFEN RW 0 

I/O PortF ᶏ Ȃ 

0̔ ̕ 

1̔ ᶏ  

4:2 Reserved - - Reserved 

1 GPIOBEN RW 0 

I/O PortB ᶏ Ȃ 

0̔ ̕ 

1̔ ᶏ  

0 GPIOAEN RW 0 

I/O PortA ᶏ Ȃ 

0̔ ̕ 

1̔ ᶏ  

8.5.13. AHB ᶏ ̂RCC_AHBENR̃ 

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         

 

Bit Name R/W Reset Value Function 

31:13 Reserved - - Reserved 

12 CRCEN RW 0 

CRC ᶏ Ȃ 

0̔  

1̔ᶏ  

11:10 Reserved - - Reserved 

9 SRAMEN RW 1 

sleep Ҋ̆SRAM ᶏ └ 

0̔ sleep ῏  

1̔ sleep ᶏ  

̔ ᵝֽ sleep ᶏ ̆ run

̆ Ҍᴪ῏  

8 FLASHEN RW 1 

sleep Ҋ̆FLASH ᶏ └ 

0̔ sleep ῏  

1̔ sleep ᶏ  

̔ ᵝֽ sleep ᶏ ̆ run

̆ Ҍᴪ῏  

7:0 Reserved - - Reserved 

8.5.14. APB ᶏ 1̂RCC_APBENR1̃ 

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            

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 ᶏ Ȃ 

0̔  

1̔ᶏ  

30:29 Reserved - - Reserved 

28 PWREN RW 0 ᵞⱳ └ ᶏ Ȃ 
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Bit Name R/W Reset Value Function 

0̔  

1̔ᶏ  

27 DBGEN RW 0 

Debug ᶏ Ȃ 

0̔  

1̔ᶏ  

26:22 Reserved - - Reserved 

21 I2CEN RW 0 

I2C1 ᶏ Ȃ 

0̔  

1̔ᶏ  

20:0 Reserved - - Reserved 

8.5.15. APB ᶏ 2̂RCC_APBENR2̃ 

Address offset:0x40 

Reset value:0x0000 0000 

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

Re
s 

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  

TIM1
6 

EN 
Res 

         RW RW RW   RW  

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

Re
s  

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 

Res 

SYS 
CF
G 

EN 

 RW  RW RW           RW 

 

Bit Name R/W Reset Value Function 

31:23 Reserved - - Reserved 

22 COMP2EN RW 0 

COMP2 ᶏ Ȃ 

0̔  

1̔ᶏ  

21 COMP1EN RW 0 

COMP1 ᶏ Ȃ 

0̔  

1̔ᶏ  

20 ADCEN RW 0 

ADC ᶏ Ȃ 

0̔  

1̔ᶏ  

19:18 Reserved - - Reserved 

17 TIM16EN RW 0 

TIM16 ᶏ Ȃ 

0̔  

1̔ᶏ  

16:15 Reserved - - Reserved 

14 USART1EN RW 0 

USART1 ᶏ Ȃ 

0̔  

1̔ᶏ  

13 Reserved - - Reserved 

12 SPIEN RW 0 

SPI1 ᶏ Ȃ 

0̔  

1̔ᶏ  

11 TIM1EN RW 0 

TIM1 ᶏ Ȃ 

0̔  

1̔ᶏ  

10:1 Reserved - - Reserved 

0 SYSCFGEN RW 0 

SYSCFG ᶏ Ȃ 

0̔  

1̔ᶏ  

8.5.16. ̂RCC_CCIPR̃ 

Address offset:0x54 
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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 LPTIM1SEL[1:0] Res Res 

           RW RW   

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

Res Res Res 
COMP2 

SEL 
COMP1 

SEL 
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 

LPTIM1ῤ Ȃ 

00: PCLK 
01: LSI 
10: Reserved 
11: Reserved 

̔ PCLK ̆LPTIM №

2№ ̂҉ץ LPTIM_CFGR.PRESC

̃Ȃ 

17:10 Reserved - - Reserved 

9 COMP2SEL RW 0 

COMP2 Ȃ 

0: PCLK 

1: LSĈRCC_BDCR.LSCOSEL ̃ 

̔ ᶏ FLTENӊ╠ᾢ LSC Ȃ 

8 COMP1SEL RW 0 

COMP1 Ȃ 

0: PCLK 

1: LSĈRCC_BDCR.LSCOSEL ̃ 

̔ ᶏ COMP2_FR2.FLTENӊ╠ᾢ

Ȃ 

7:0 Reserved - - Reserved 

8.5.17. RCC_BDCR 

Address:0x5C 

Reset value:0x0000 0000̆reset by POR/BOR 

PWR_CR1.DBPҹ 1 ̆ ᾛ Ώ Ȃ 

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

Res Res Res Res Res Res Res 
LSCO 
EN 

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

              

 

Bit Name R/W Reset Value Function 

31:25 Reserved - - Reserved 

24 LSCOEN RW 0 

ᵞ ᶏ Ȃ 

0̔  

1̔ᶏ  

23:0 Reserved - - Reserved 

8.5.18. └/  (RCC_CSR) 

Address offset:0x60 

Reset value:0x0000 0000 

ᵝ Ҋ̔1̃[30:25]̔POR ᵝ̕2̃LSION̔ ᵝ̕3̃NRST_FLTIDSҌᴪ system reset ᵝ 

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 

PWR 
RST

F 

PIN 
RST

F 

OBL 
RST

F 
Res 

RMV
F 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res Res 
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  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 

NRST
_ 

FLT-
DIS 

Res 
Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

LSI 
RD
Y 

LSIO
N 

       RW       R RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31:30 Reserved    

29 IWDGRSTF R 0 
IWDG ᵝ Ȃ 

RMVF 1ᴪ ᵝȂ 

28 SFTRSTF R 0 
ᵝ Ȃ 

RMVF 1ᴪ ᵝȂ 

27 PWRRSTF R 0 
BOR/POR/PDR ᵝ Ȃ 

RMVF 1ᴪ ᵝȂ 

26 PINRSTF R 0 
NRST ᵝ Ȃ 

RMVF 1ᴪ ᵝȂ 

25 OBLRSTF R 0 
Option byte loader ᵝ Ȃ 

RMVF 1ᴪ ᵝȂ 

24 Reserved   - 

23 RMVF RW 0 ᴆ 1 [30:25] ᵝ Ȃ 

8 
NRST_FLT-

DIS 
RW 0 

NRST  

0̔ᶏ HSI_10M̆ғ 40us ⱳ ᶏ  

1̔ ⱳ ̆ғ HSI_10MḠ ῏  

7:2 Reserved - - Reserved 

1 LSIRDY R 0 

LSI OSC Ȃ 

0̔LSI  

1̔LSI  

0 LSION RW 0 

LSI OSCᶏ Ȃ 

0̔  

1̔ᶏ  

ᴆ ᵝ̆ ᴆ Ȃ ᴆᶏ IWDĜ option bytẽ̆ ᴆᴪ

ᵝ ᵝȂ 

8.5.19. RCC Ἕ 
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et 
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1
 

3
0
 

2
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7
 

2
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2
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9
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7
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6
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5
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3
 

1
2
 

1
1
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0
 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

0
x
0
0 

RCC
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s
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R
e
s
. 
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e
s
. 
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e
s
. 
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e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
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R
e
s
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R
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s
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H
S
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Re-
set 
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                       0 0 0 0      0 0 1                 

0
x
0
4 

RCC
_ICS
CR R

e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

L
S

I_
S

T
A

R
T

U
P
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:

0
] 

R
e
s
. 

LSI_TRIM[8:0] 

H
S

I_
F

S
[2

:0
] 

HSI_TRIM[12:0] 

Re-
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valu

e 

       0 0   0 1 1 1 1 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 

0
x
0
8 

RCC
_CF
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e
s
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s
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Re-
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9.  I /ÔGPIÕ  

9.1. IO  ׃

ҩ GPIO ̔ 

4ҩ 32ᵝ (GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR) 

2ҩ 32ᵝ  (GPIOx_IDR GPIOx_ODR) 

1ҩ 32ᵝ ᵝ/ ᵝ (GPIOx_BSRR) 

1ҩ 32ᵝ (GPIOx_LCKR) 

2ҩ ⱳ (GPIOx_AFRH GPIOx_AFRL)Ȃ  

9.2. IO ⱳ  

Â ₮ ̔push-pull open drain + ҉ /Ҋ  

Â (GPIOx_ODR) ̂ ⱳ ₮̃ ₮ 

Â ҩ I/O  

Â ῀ ̔floatinğpull-up/down̆analog 

Â ῀ ῀ (GPIOx_IDR) ̂ ⱳ ῀̃ 

Â ᵝ ᵝ/ ᵝ ̂GPIOx_BSRR̃̆ᾛ GPIOx_ODR ᵝΏ  

Â └ (GPIOx_LCKR)ᴪ‟ I/O ⱳ  

Â ⱳ  

Â ⱳ ̂ ҩ IO 16 ⱳ ̃ 

Â ῤ ⱬ 

Â I/O ⱳ ̆ᶏ I/O ᵬҹ GPIŎ ᵬҹ ⱳ  

9.3. IO ⱳ  

ҩ GPIO ҩᵝ̆ ץ ᴆ ̆ ₃ ̔ 

─ ῀   

─ ῀҉   

─ ῀Ҋ   

─ ῀  

─ ₮̆ ҉ Ҋ   

─ ₮̆ ҉ Ҋ   

─ ҉ Ҋ ⱳ  

─ ҉ Ҋ    

ҩ I/O ץ ̆ I/O 32ᵝ ȁ ȂGPIOx_BSRR

GPIOx_BRR ᾛ ᴋᵥ GPIOx_ODR / Ȃ ̆ ӊ ֟

IRQ Ҍᴪ Ȃ  

Ҋ ₮ԅѿҩ I/O ̂1bit̃  
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re

gi
st

er

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/off

On/off

On/off

I/O pad

VSS VSS

VCC

Protection

Diode

Protection

Diode

 

 9-1 IO ᵝ  

9.3.1. I/O(GPIO) 

ᵝ ᵝ ̆ ⱳ ̆ IO ҹ Ȃ 

Debug ԍ ⱳ ҉ Ҋ ̔  

─PA14-SWCLK̔ ԍҊ  

─PA13-SWDIO̔ ԍ҉  

Boot ԍ ῀ ̆Ҋ  

─PF4-Boot̔ ԍҊ  

ҹ ₮ ̆Ώ῀⌠ ₮ ̂GPIOx_ODR̃ ṿᴪ ₮⌠ I/O҉Ȃ ᴪᶏ

push-pull ₮(ᵞ ₮ ̆ HI-Z)Ȃ 

῀ ̂GPIOx_IDR̃ ҩ AHB ᴪ I/O ҉ Ȃ 

GPIO ῤ ҉ Ҋ ̆ ץ GPIOx_PUPDR ᶏ Ҍᶏ ⱳ

Ȃ 

9.3.2. I/O ⱳ  

I/O / ̆ѿҩ ץ ⱳ ѿҩ IO Ȃ

ץ ᾧ ѿҩ IO ҉ Ҍᴪ₮ ‖ Ȃ 

ҩ I/O ҉ 16 ⱳ ῀̂AF0 to AF7̃̆ GPIOx_AFRL (for pin 

0 to 7)  GPIOx_AFRH (for pin 8 to 15) Ȃ 

Â ↨ ᵝ ̆ ҹ AF0ȂI/O ⱳ GPIOx_MODER  

Â ҩ ⱳ № ҉ 2.3  

ԅ ̆ ҩ ⱳ №ץ Ҍ I/O Ḃץ̆҉ ҉

ᶏ ⌠ ᴨ Ȃ 

Ҋ IO̔ 
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Â ⱳ ̔ ᵝ ̆ ֓ ⱳ ҹ ⱳ  

Â GPIO̔ GPIOx_MODER I/O ҹ ₮ȁ ῀  

Â ⱳ ̔ 

- GPIOx_AFRL  GPIOx_AFRH I/Oҹ ⱳ x(x=0…15) 

- GPIOx_OTYPER, GPIOx_PUPDR GPIOX_OSPEEDER№≢ ̆҉ /Ҋ ץ ₮

 

- GPIOx_MODER I/Oҹ ⱳ  

Â ⱳ  

- IO ᴋᵥ ̆ADC COMPⱳ ADC COMP Ҭᶏ Ȃ IO Ạ

ADC COMPᶏ ̆ GPIOx_MODER ҹ  

- ԍ ⱳ ̆ PWR and RCC ⱳ Ȃ ֓ ‰ GPIO

ΐ ᴨᾢ Ȃ 

9.3.3. I/O └  

ҩ GPIO ҩ 32ᵝῤ └ (GPIOx_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR 

GPIOx_PUPDR)̆ ץ 16ҩ I/O Ȃ GPIOx_MODER I/O ̂ ῀ȁ ₮ȁ

ȁ ̃Ȃ GPIOx_OTYPER  GPIOx_OSPEEDR ₮ ̂ ̃ Ȃ

GPIOx_PUPDR ҉ /Ҋ Ҍ№ I/O Ȃ 

9.3.4. I/O  

ҩ GPIO 2ҩ 16ᵝῤ ̔ ῀ ₮ ̂GPIOx_IDR  

GPIOx_ODR̃Ȃ GPIOx_ODRḠ ԅ ₮ ̆ ΏȂ ῀ ̂GPIOx_IDR̃

Ḡ I/O ҉ ̆ Ȃ 

9.3.5. I/O ᵝ  

ᵝ/ ᵝ (GPIOx_BSRR) ѿҩ 32ᵝ ̆ ץ ₮ (GPIOx_ODR) ᵝ

ᵝ ᵝȂ ᵝ/ ᵝ ᵝ ₮ ̂GPIOx_ODR̃ ңṐȂ 

GPIOx_ODR ѿᵝ GPIOx_BSRR ңҩ └ᵝ̔BS(i) and BR(i)Ȃᵝ BS(i) 1

GPIOx_ODR ᵝ 1̆ᵝ BR(i) 1 GPIOx_ODR ᵝ 0Ȃ 

GPIOx_BSRRᴋ ᵝΏ 0 Ҍ GPIOx_ODR ᵝȂ GPIOx_BSRR ѿᵝ

0 1 ᵬ̆ 1 ᵬΐ ᴨᾢ Ȃ 

ᶏ GPIOx_BSRR GPIOx_ODR ᵝ ѿ ᵬ ̆ Ҍᴪ

GPIOx_ODR ᵝȂ GPIOx_ODRӞ ץ Ȃ GPIOx_BSRR ᶫѿ ᵝ ᵬ

Ȃ 

ᴆ ᵬ GPIOx_ODR ᵝ ῏ Ҭ ̔ ѿҩ AHBΏ Ҭ ḱ ԅѿҩ

ҩᵝȂ 

9.3.6. GPIO └ 

GPIOx_LCKR ѿ ↓ Ώ ‟ץ IO └ ̆

GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL GPIOx_AFRHȂ 

ѿҩ Ώ/ ץ ᵬ GPIOx_LCKRȂ Bit16Ώ῀ ̆LCKR[15:0]Ώ῀

ṿ ץ I/Ô Ώ῀ Ҭ̆LCKR[15:0]Ώ῀ṿḠ Ҍ ̃Ȃ ѿҩ ᵝ҉ ԅ (LOCK)
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̆ Ҋѿ MCU ᵝӊ╠̆ Ҍ Ῥ ᵝ ȂGPIOx_LCKR ҩᵝ‟ └

̂GPIOx_MODERȁGPIOx_OTYPERȁ GPIOx_OSPEEDRȁGPIOx_PUPDRȁGPIOx_AFRL and 

GPIOx_AFRH̃ ᵝȂ 

LOCK ̂32ᵝ ̃ GPIOx_LCKR ̆ ҹ GPIOx_LCKR ᵝ 16 Ӟᴪ

[15:0] ᵝȂ 

9.3.7. I/O ⱳ ῀/ ₮  

ҩ I/O ңҩ ץ ⱳ ῀/ ₮ Ȃ ⱳ ⌠ IO

҉Ȃ 

ᶏ GPIOx_AFRL  GPIOx_AFRH ץ ѿҩ GPIO ⱳ ̆

ҩ I/O ῒҬѿ ⱳ ȂAF Ḥ ԍ ⱳ ῀ ⱳ ₮ ̆ ԍ I/O

ⱳ ῀/ ₮ ץ Ȃ 

9.3.8. Ҭ /  

Ҭ ⱬȂҹԅᶏ Ҭ ̆ ̆ ғ

῀ ᶏ Ȃ 

9.3.9. I/O ῀  

I/O ҹ ῀̔ 

Â ₮ ‖ Ҍᶏ  

Â ῀ᶏ  

Â GPIOx_PUPDR ᶏ /Ҍᶏ ҉Ҋ  

Â ₮ I/O ҉ ҩ AHB ⌠ ῀  

Â ῀ ⌠ I/O  

In
p

u
t 

d
at

a
 r

e
gi

st
e

r

B
it

 s
e

t/
re

se
t 

re
gi

st
e

rs

O
u

tp
u

t 
d

a
ta

 r
e

gi
st

e
r

TTL Schmitt Trigger

VCC

Analog input/output

Read

Write

Read/write

To/from on-chip 
peripherals, power 

control and EXTI
Input driver

Output driver

on

On/off

On/off

I/O pad

VSS

VCC

Protection

Diode

Protection

Diode

VSS

 

 9-2 ῀ /҉ /Ҋ  

9.3.10. I/O ₮  

I/O ҹ ₮ ̔  
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Â ₮ ‖   

─ ̔ ₮ ҉ ’0’ N-MOS̆ ₮ ҉ ’1’ ԍ (PMOS׆Ҍ

)Ȃ 

─ ̔ ₮ ҉ ’0’ N-MOS̆ ₮ ҉ ’1’ P-MOSȂ 

Â ῀  

Â GPIOx_PUPDR ᶏ /Ҍᶏ ҉Ҋ  

Â ₮ I/O ҉ ҩ AHB ⌠ ῀  

Â ῀ ⌠ I/O  

Â ₮ ⌠ ѿ Ώ ṿ 

In
pu

t 
d

at
a 

re
gi

st
er

B
it

 s
et

/r
es

et
 r

eg
is

te
rs

O
u

tp
u

t 
d

at
a 

re
gi

st
er

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

VSS

VCC

Protection

Diode

Protection

Diode

VSS

 

 9-3 ₮  

9.3.11. ⱳ  

I/O ҹ ⱳ ̔  

Â Ҭ̆ ₮ ‖   

Â ῤ Ḥ ꜚ ₮ ‖ ( ⱳ ₮)  

Â ῀   

Â GPIOx_PUPDR ᶏ /Ҍᶏ ҉Ҋ   

Â ҩ AHB ̆₮ I/O ҉ ⌠ ῀  

Â ῀ ⌠ I/O   
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In
pu

t 
d

at
a 

re
gi

st
er

B
it

 s
et

/r
es

et
 r

eg
is

te
rs

O
ut

pu
t 

da
ta

 
re

gi
st

er

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

Alternate function input

Input driver

Output driver

On

On/off

On/off

I/O pad

Push-pull or 
open-drain

VSS

VCC

Protection

Diode

Protection

Diode

VSS

 

 9-4 ⱳ  

9.3.12.  

I/O ҹ ̔ 

Â ₮ ‖ ̕ 

Â ῀̆ ԅ ҩ I/O ҉ Ȃ ₮ṿ  ҹ’0’̕ 

Â ҉ Ҋ ̂ ᴆ ̃̕  

Â ῀ ṿҹ’0’Ȃ 

In
p

u
t 

d
at

a
 r

e
gi

st
e

r

B
it

 s
e

t/
re

se
t 

re
gi

st
e

rs

O
u

tp
u

t 
d

a
ta

 r
e

gi
st

e
r

TTL Schmitt Trigger

VCC

Analog input/output

Read

Write

Read/write

To/from on-chip 
peripherals, power 

control and EXTI
Input driver

Output driver

off

On/off

On/off

I/O pad

0

VSS

VCC

Protection

Diode

Protection

Diode

VSS

 

 9-5  

9.3.13. ᶏ HSE ᵬҹ GPIO 
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HSEⱳ ῏ ̂ ᵝ ̃̆ ץ ᵬ GPIO Ȃ 

HSEⱳ ̂RCC_CSR Ҭ HSEOÑ̆ ᴆ ҹ Ȃ 

ҹ ̆ OSC_INḠ ῀̆ OSC_OUT ׅ ץ ᵬ

GPIOȂ 

9.4. GPIO  

GPIO ῏ wordȁhalf word byteΏ ᵬȂ 

9.4.1. GPIO  (GPIOx_MODER) (x=A, B, F) 

Address offset: 0x00 

Reset value:  

 ̧ 0xEBFF FFFF for GPIOA 

 ̧ 0xFFFF FFFF for GPIOB 

 ̧ 0xFFFF FCFF For GPIOF 

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 

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 

31̔0 MODEy[1:0] RW  

y = 15..0 

ᴆ ֓ᵝ I/O  

00: ῀  

01: ₮  

10: ⱳ  

11: (reset state) 

9.4.2. GPIO ₮ (GPIOx_OTYPER) (x = A, B, F) 

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[15:0] RW  

ᴆ I/O ₮  

0: ₮ ( ᵝ ) 

1: ₮ 

9.4.3. GPIO ₮ (GPIOx_OSPEEDR) (x = A, B, F) 

Address offset: 0x08 

Reset value: 0x0C00 0000(for port A) 

Reset value: 0x0000 0000(for other ports) 

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

ᴆ IO ₮  

00̔ ᵞ 

01̔ᵞ  

10̔  

11̔  

9.4.4. GPIO ҉Ҋ (GPIOx_PUPDR) (x = A, B, F)  

Address offset: 0x0C 

Reset value:  

0x2400 0000(for port A) 

0x0000 0000(for port B) 

0x0000 0200(for port F) 

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 

ᴆ I/O ҉ Ҋ  

00: ҉Ҋ  

01: ҉  

10: Ҋ  

11: Ḡ  

9.4.5. GPIO ῀ (GPIOx_IDR) (x = A, B, F)  

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 

̆ ₮ṿᵝ I/O   

9.4.6. GPIO ₮ (GPIOx_ODR) (x = A, B, F) 

Address offset: 0x14 

Reset value: 0x0000 0000 

 

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

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 

ᴆ ΏȂ 

̔ GPIOx_BSRR or GPIOx_BRR registers. 

(x=A,B,F)̆ ≢№ץ ҩ ODRᵝ /

Ȃ 

9.4.7. GPIO ᵝ / ᵝ (GPIOx_BSRR) (x = A, B, F) 

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 

ᴆ Ώ̆ ₮ ṿ 0 

0: ODRyᵝҌ֟  

1: ODRy ᵝ 

̔ Bsy Bry ᵝ̆Bsyᵝ ᵬ  

15: 0 BSy W   

y = 15..0 

ᴆ Ώ̆ ₮ ṿ 0 

0: ODRyᵝҌ֟  

1: ODRy ᵝ 

9.4.8. GPIO (GPIOx_LCKR) (x = A, B, F) 

Ώ ↓ ԅ bit16̂LCKK̃ ̆ ᵝ Ȃbit[15:0] ԍ GPIO

Ȃ Ώ῀ ᵬ ̆Ҍ LCKR[15:0]Ȃ ԅ LOCK ↓ ̆ Ҋ

ᵝ╠ Ҍ Ῥ ᵝ Ȃ 

̔ Ώ Ώ GPIOx_LCKR Ȃ Ҭֽֽ ץ Ȃ 

ҩ ᵝ‟ ѿ ̂ └ ⱳ ̃ 

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 

 

Bit Name R/W Reset Value Function 

31:17 Reserved    

16 LCKK RW  
ᵝ ₮̆ Ώ῀ ↓ḱ  

0: ᵝ  
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Bit Name R/W Reset Value Function 

1: ᵝ ̆Ҋ ᵝ╠

GPIOx_LCKR   

LOCK key write sequence: 

Ώ῀ ̔Ώ 1->Ώ 0->Ώ 1-> 0-> 1, ѿ

ҩ ̆ᵖ ץ Ȃ 

̔ ᵬ Ώ῀ ̆Ҍ LCK[15:0]

ṿȂ ᴋᵥ ᴪ Ȃ

ᴋᵥѿᵝ ӊ ̆ LCKKᵝ 1,

MCU ᵝ ᵝȂ 

15: 0 LCKy RW   

y = 15..0 

֓ᵝ Ώᵖ LCKKᵝҹ 0 Ώ῀Ȃ 

0: Ҍ  

1:  

9.4.9. GPIO ⱳ ̂low̃(GPIOx_AFRL) (x = A, B, F) 

Address offset: 0x20 

Reset value: 0x0000 0000 

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

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

rw rw rw rw 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 

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

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 
AFSELy[3:0]̂(y= 7 

to 0)̃ 
RW  

ᴆ Ώ ֓ᵝ ⱳ I/O  

AFSELy : 

0000:AF0  1000: AF8 
0001:AF1  1001: AF9 
0010:AF2  1010: AF10 
0011:AF3  1011: AF11 
0100:AF4  1100: AF12 
0101:AF5  1101: AF13 
0110:AF6  1110: AF14 
0111:AF7  1111: AF15 

9.4.10. GPIO ⱳ ̂high̃(GPIOx_AFRH) (x = A, B, F) 

Address offset: 0x24 

Reset value: 0x0000 0000 

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

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

rw rw rw rw 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 

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

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 
AFSELy[3:0]̂(y= 8 

to 15)̃ 
RW  

ᴆ Ώ ֓ᵝ ⱳ I/O  

AFSELy : 

0000:AF0  1000: AF8 
0001:AF1  1001: AF9 
0010:AF2  1010: AF10 
0011:AF3  1011: AF11 
0100:AF4  1100: AF12 
0101:AF5  1101: AF13 
0110:AF6  1110: AF14 
0111:AF7  1111: AF15 

9.4.11. GPIO ᵝ ᵝ  (GPIOx_BRR) (x = A, B, F) 
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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 

                

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 

 

Bit Name R/W Reset Value Function 

31:16 Reserved    

15:0 Bry RW  

y = 15..0 

֓ᵝ ᴆ Ώ̆ ₮ ṿ 0 

 0: OdryᵝҌ֟  

 1: Odry ᵝ 

9.4.12. GPIO Ἕ 

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
 

0
x
0
0 

GPIO
A_M
ODE

R 

M
O

D
E

1
5
[1

:0
] 

M
O

D
E

1
4
[1

:0
] 

M
O

D
E

1
3
[1

:0
] 

M
O

D
E

1
2
[1

:0
] 

M
O

D
E

1
1
[1

:0
] 

M
O

D
E

1
0
[1

:0
] 

M
O

D
E

9
[1

:0
] 

M
O

D
E

8
[1

:0
] 

M
O

D
E

7
[1

:0
] 

M
O

D
E

6
[1

:0
] 

M
O

D
E

5
[1

:0
] 

M
O

D
E

4
[1

:0
] 

M
O

D
E

3
[1

:0
] 

M
O

D
E

2
[1

:0
] 

M
O

D
E

1
[1

:0
] 

M
O

D
E

0
[1

:0
] 

Reset 
value 

1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GPIO
B_M
ODE

R 

M
O

D
E

1
5
[1

:0
] 

M
O

D
E

1
4
[1

:0
] 

M
O

D
E

1
3
[1

:0
] 

M
O

D
E

1
2
[1

:0
] 

M
O

D
E

1
1
[1

:0
] 

M
O

D
E

1
0
[1

:0
] 

M
O

D
E

9
[1

:0
] 

M
O

D
E

8
[1

:0
] 

M
O

D
E

7
[1

:0
] 

M
O

D
E

6
[1

:0
] 

M
O

D
E

5
[1

:0
] 

M
O

D
E

4
[1

:0
] 

M
O

D
E

3
[1

:0
] 

M
O

D
E

2
[1

:0
] 

M
O

D
E

1
[1

:0
] 

M
O

D
E

0
[1

:0
] 

Reset 
value 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GPIO
F_M
ODE

R 

M
O

D
E

1
5
[1

:0
] 

M
O

D
E

1
4
[1

:0

] 

M
O

D
E

1
3
[1

:0
] 

M
O

D
E

1
2
[1

:0

] 

M
O

D
E

1
1
[1

:0

] 

M
O

D
E

1
0
[1

:0
] 

M
O

D
E

9
[1

:0
] 

M
O

D
E

8
[1

:0
] 

M
O

D
E

7
[1

:0
] 

M
O

D
E

6
[1

:0
] 

M
O

D
E

5
[1

:0
] 

M
O

D
E

4
[1

:0
] 

M
O

D
E

3
[1

:0
] 

M
O

D
E

2
[1

:0
] 

M
O

D
E

1
[1

:0
] 

M
O

D
E

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 1 1 1 1 1 1 1 1 

0
x
0
4 

GPIO
F_OT
YPE

R 
(x=A, 
B, F) 

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
T

1
5
 

O
T

1
4
 

O
T

1
3
 

O
T

1
2
 

O
T

1
1
 

O
T

1
0
 

O
T

9
 

O
T

8
 

O
T

7
 

O
T

6
 

O
T

5
 

O
T

4
 

O
T

3
 

O
T

2
 

O
T

1
 

O
T

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, 
F) 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
] 
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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 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
] 

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
F_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 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, F) 

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, F) 

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, F) 

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, F) 

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, F) 

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, F) 

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, F) 

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.  └ (SYSCFG) 

ῤ ѿ ̆ └ Һ ̔ 

Â ᶏ Ҍᶏ ֓ IO pin҉ I2C fast Mode Plus 

Â ᵝԍף Ữ  

Â ⌠ GPIO Ҭ  

Â  

10.1.  

10.1.1. SYSCFG  1(SYSCFG_CFGR1) 

ᵬ Ữ └ IOⱳ ΐᵣ Ȃ 

ңᵝ ᵬ Ữ 0x0000 0000 Ȃ ңᵝ ᴆ ̆ bypass

ᴆ BOOT Ȃ ᵝ ̆ ֓ᵝᶏ boot ṿȂ 

Address offset̔0x00 

Reset value̔0x0000 000x(x boot Ữ ) 

3
1 

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

R
e
s 

I2C_PF
1_ANF 

I2C_
PF0_ 
ANF 

I2C_
PB8_ 
ANF 

I2C_
PB7_ 
ANF 

I2C_
PB6_ 
ANF 

I2C
_ 
PA
12_ 
AN
F 

I2C
_ 
PA
11_ 
AN
F 

I2C
_ 
PA
10_ 
AN
F 

I2
C_ 
PA
9_ 
AN
F 

I2C_
PA8_ 
ANF 

I2C_
PA7_ 
ANF 

I2C_
PA3_ 
ANF 

I2C_
PA2_ 
ANF 

Re
s 

Re
s 

 RW RW RW RW RW RW RW RW 
R
W 

RW RW RW RW   

1
5 

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

R
e
s 

Res  Res  Res  Res  Res 
Re
s 

Re
s 

Re
s 

Re
s 

 Res  Res  Res  Res 
MEM_M
ODE 
[1:0] 

              RW 

 

Bit Name R/W Reset Value Function 

31 Reserved RW - Ώ 

30: 18 I2C_IOx_ANF RW 0 

I2C ῏ IO ᶏ └ 

0̔ ῏  

1̔ ᶏ  

17:2 Reserved RW 0 Ώ 

1:0 
MEM_MODE 

[1:0] 
  

Memory mapping ᵝ 

ᴆ ᵝ̆ ᴆ Ȃױז └ Ữ 0x0000 0000

mappingȂ ᵝ ̆ ֓ᵝ ꜚ

ṿȂ 

X0̔Main flash, mapped 0x0000 0000 

01̔System flash , mapped 0x0000 0000 

11̔SRAM, mapped 0x0000 0000 

10.1.2. SYSCFG  2 (SYSCFG_CFGR2) 

Address offset̔0x18 

Reset value̔0x0000 

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 
ETR_SRC

_TIM1 
Res Res 

COM
P2_
BRK
_TIM

16 

COM
P1_
BRK
_TIM

16 

COM
P2_
BRK
_TIM

1 

COM
P1_
BRK
_TIM

1 

Res  Res 

LOC
KUP 
_LO
CK 

     RW   RW 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 ῀ Ȃ 

2’b00: ETR ԍ GPIO 

2’b01: ETR ԍ COMP1 

2’b10: ETR ԍ COMP2 

2’b11: ETR ԍ ADC 

8:7 Reserved - - - 

6 
COMP2_BRK 

_TIM16 
RW 0 

COMP2ᵬҹ TIMx break ῀ᶏ Ȃ 

0̔COMP2 ₮Ҍᵬҹ TIM16 break input 

1̔COMP2 ₮ᵬҹ TIM16 break input 

5 
COMP1_BRK 

_TIM16 
RW 0 

COMP1ᵬҹ TIMx break ῀ᶏ Ȃ 

0̔COMP1 ₮Ҍᵬҹ TIM16 break input 

1̔COMP1 ₮ᵬҹ TIM16 break input 

4 
COMP2_BRK 

_TIM1 
RW 0 

COMP2ᵬҹ TIMx break ῀ᶏ Ȃ 

0̔COMP2 ₮Ҍᵬҹ TIM1 break input 

1̔COMP2 ₮ᵬҹ TIM1 break input 

3 
COMP1_BRK_ 

TIM1 
RW 0 

COMP1ᵬҹ TIMx break ῀ᶏ Ȃ 

0̔COMP1 ₮Ҍᵬҹ TIM1 break input 

1̔COMP1 ₮ᵬҹ TIM1 break input 

2:1 Reserved - - - 

0 
LOCKUP_ 

LOCK 
RW  

Cortex-M0+ LOCKUPᵝ ᶏ ᵝ 

ᴆ ᵝ̆ ᵝ Ȃ ᶏץ Cortex-M0+

LOCKUP(HardFault) ₮ TIM1/TIM16 ┤ ῀Ȃ 

0̔Cortex-M0+ LOCKUP ₮Ҍҍ TIM1/TIM16 ┤

῀  

1̔Cortex-M0+ LOCKUP ₮ҍ TIM1/TIM16 ┤

῀  

10.1.3. SYSCFG Ἕ 

Off-
set 

Regis-
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
 

0x00 

SYS-
CFG_ 

CFGR1 R
e
s
. 

I2
C

_
P

F
1

_
A

N
F

 

I2
C

_
P

F
0

_
A

N
F

 

I2
C

_
P

B
8
_
A

N
F

 

I2
C

_
P

B
7
_
A

N
F

 

I2
C

_
P

B
6
_
A

N
F

 

I2
C

_
P

A
1
2
_
A

N
F

 

I2
C

_
P

A
1
1
_
A

N
F

 

I2
C

_
P

A
1
0
_
A

N
F

 

I2
C

_
P

A
9
_
A

N
F

 

I2
C

_
P

A
8
_
A

N
F

 

I2
C

_
P

A
7
_
A

N
F

 

I2
C

_
P

A
3
_
A

N
F

 

I2
C

_
P

A
2
_
A

N
F

 

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
. 

Reset 
value 

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

0x18 

SYS-
CFG_ 

CFGR2 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
. 

Reset 
value 

                                          0     
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11.  Ҭ Ԋᴆ  

11.1. Ҭ └ (NVIC) 

11.1.1.  Һ  

Â 32ҩ Ҭ ̂Ҍ 16ҩ CPU Ҭ ̃ 

Â 4ҩ ᴨᾢ ̂2ᵝҬ ᴨᾢ ̃ 

Â ᵞ exception Ҭ  

Â ⱳ └ 

Â └  

NVIC CPU ̆ ᶏ ᵞ Ҭ ⌠ Ҭ ҹ Ȃ CPU

exception̆ Ҭ NVIC Ȃ 

11.1.2. ̂SysTick̃ ‰ṿ  

‰ṿ ҹ 6000̆ SysTick ҹ 6MHẑmax fHCLK/8̃̆ ₮ԅ 1ms time 

baseȂ 

11.1.3. Ҭ  

ᵝ  ᴨᾢ  ᴨᾢ     

- - - - Ḡ  0x0000_0000 

- -3  ᵝ ᵝ 0x0000_0004 

- -2  NMI_Handler Ҍ Ҭ  

RCC ῃ (CSS) ⌠ 

NMI  

0x0000_0008 

- -1  HardFualt_Handler  0x0000_000C 

- 3  SVCall SWI פ Ⱶ  0x0000_002C 

- 5  PendSV Ⱶ 0x0000_0038 

 6  SysTick  0x0000_003C 

0 7 - Ḡ  Ḡ  0x0000_0040 

1 8 - Ḡ  Ḡ  0x0000_0044 

2 9 - Ḡ  Ḡ  0x0000_0048 

3 10  Flash Flashῃ Ҭ  0x0000_004C 

4 11  RCC RCCῃ Ҭ  0x0000_0050 

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

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

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

8 15 - Ḡ  Ḡ  0x0000_0060 

9 16 - Ḡ  Ḡ  0x0000_0064 

10 17 - Ḡ  Ḡ  0x0000_0068 

11 18 - Ḡ  Ḡ  0x0000_006C 

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

0x0000_0070 

13 20  
TIM1_BRK_UP_TRG
_COM 

TIM1 ȁ ȁ ḤҬ   0x0000_0074 

14 21  TIM1_CC TIM1 / Ҭ  0x0000_0078 

15 22 - Ḡ  Ḡ  0x0000_007C 

16 23 - Ḡ  Ḡ  0x0000_0080 

17 24  LPTIM1 LPTIMҬ  0x0000_0084 

18 25 - Ḡ  Ḡ  0x0000_0088 

19 26 - Ḡ  Ḡ  0x0000_008C 

20 27 - Ḡ  Ḡ  0x0000_0090 
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ᵝ  ᴨᾢ  ᴨᾢ     

21 28  TIM16 TIM16ῃ Ҭ  0x0000_0094 

22 29 - Ḡ  Ḡ  0x0000_0098 

23 30  I2C1 I2C1ῃ Ҭ  0x0000_009C 

24 31 - Ḡ  Ḡ  0x0000_00A0 

25 32  SPI1 SPI1ῃ Ҭ  0x0000_00A4 

26 33 - Ḡ  Ḡ  0x0000_00A8 

27 34  USART1 USART1ῃ Ҭ  0x0000_00AC 

28 35 - Ḡ  Ḡ  0x0000_00B0 

29 36 - - - 0x0000_00B4 

30 37 - Ḡ  Ḡ  0x0000_00B8 

31 38 - Ḡ  Ḡ  0x0000_00BC 

1. ᾝ ̂ ԍ 0x0000 0040̃ ԍ Cortex-M0® +Ҭ Ȃ 

11.2. Ҭ /Ԋᴆ └ (EXTI) 

Ҭ Ԋᴆ └ ̆ Ԋᴆ ῀̆ CPU ⱳ ̆ ₮Ҋ Ḥ

̔ 

Â Ҭ ̆ int_ctrl ֟ CPU IRQ 

Â Ԋᴆ ̆ CPU Ԋᴆ ῀̂RXEṼ 

Â ̆ ⱳ └  

EXTI ᾛ ׆ stop ̆Ҭ Ԋᴆ Ӟ ץ run ᶏ Ȃ 

EXTIᾛ 21ҩ configurable/directԊᴆ linê19ҩ configurableԊᴆ Line 2ҩ directԊᴆ

linẽȂ 

11.2.1. EXTIҺ  

Â ץ GPIO ̂LPTIM/COMP̃ ῀Ԋᴆ  

Â Configurable Ԋᴆ̂ I/Ŏ pendingᵝ ̆֟ ‖ ̃ 

V ̂҉ /Ҋ ̃ 

V Ҭ ᵝ 

V Ҭ Ԋᴆ֟ ᵝ 

V ᴆ  

Â Direct Ԋᴆ̂ΐ ῏ Ҭ pending ᵝ ̃ 

V ҉  

V EXTI Ҭ pendingᵝ 

V Ҭ Ԋᴆ֟ ᵝ 

V ᴆ  

Â IO  

11.2.2. EXTI  
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Event
MaskingTrigger

Detect

EXTI
MUX

GPIO

Peri.

Interrupts

Wakeup

Registers
AHB interface

paio[15:0]

Events

CPU

PWR

Software Config triggers[18:0]

RXEV

IRQ[31:0]

hclk

exti

Int_ctrl

Interrupt
Masking

Interrupt

pbio[8:0]

pfio[4:0]

exti_int_comb[25:0]

cpu_rxev

cpu_irq[31:0]

RCC

wkup_stop

 

 11-1 EXTI  

11.2.3. CPU EXTI  

stop Ҋ ֟ Ҭ ԊᴆḤ ̆ EXTI Ȃ 

Â ֟ ѿҩ ‖ ̆ ῤ Ҭ ᵝ Ḥ ̆ ⌠ EXTI configurable lineȂ

EXTI ֟ ѿҩҬ ᵝ̂ ᵝ ̃̆ EXTIҬ ᴪᵬҹ CPU Ҭ Ḥ Ȃ 

Â ῏ ᵝ̂ ᵝ ̃ Ҭ Ḥ ̆ ⌠ EXTI Ḥ Ȃ 

Â GPIO port ῀⌠ EXTI MUX ̆ configurable ̆ᾛ Ҭ ᵬҹ Ḥ Ȃ 

11.2.4. EXTI Ԋᴆ̂configurablẽ  

EXTI_SWIER1 ̆ ᴆ ץ ⱳ Ȃ 

҉ Ҋ configurable Ԋᴆ̆ ᴆ

configurable Ԋᴆ ῀Ḥ ̆֟ Ԋᴆ Ҭ Ḥ Ȃ 

CPU Ғ Ҭ Ԋᴆ ȂԊᴆᶏ ֟ CPU ԊᴆȂ CPU Ԋᴆ

ļ Ľ ₮⌠ CPU ѿԊᴆ ῀Ḥ rxevȂ 

Configurable Ԋᴆ ѿ Ҭ ̆ҍ CPU῍֣Ȃ CPUҬ

̂EXTI_IMR̃ ҹ ᴪ ᵝȂ ѿҩ configurable Ԋᴆ ᴪ CPU Ҭ Ḥ ̂

֓ᴪ ⌠ ѿҩ CPU Ҭ Ḥ ̃ȂConfigurable ԊᴆҬ CPU EXTI_PR ̂Ώ

1 ̃Ȃ 

̔ Ҭ pending ̂EXTI_PR̃ bitḠ ̂ ̃̆ Ҍ ῀ᵞⱳ Ȃ 

11.2.5. EXTI Ԋᴆ ῀  

direct Ԋᴆᴪ EXTI ֟ Ҭ ̆ ᴪ֟ CPU ԊᴆḤ ȂCPU

Ԋᴆ֟ Ҭ ̆ Ҭ ᵝȂ 

11.2.6. EXTI  

GPIO Ҋץ ⌠ 16ҩ Ҭ /Ԋᴆ line҉̔ 
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PA0

PB0

PF0

EXTI0

EXTI0 bits

PA1

PB1

PF1

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

PA8

PB8

EXTI8

EXTI8 bits

PA10 EXTI10 PA15 EXTI15...

PF2 PF3

PF4

EXTI9
PA9

 

 11-2 Ҭ /Ԋᴆ GPIO Ἕ 

line ῤ Ҋ ̔ 

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 

11.3. EXTI  

ץ word(32bit)ȁhalf-word̂16bit̃ bytê8bit̃ Ȃ 
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11.3.1. ҉  (EXTI_RTSR) 

Address offset: 0x00 

Reset value: 0x0000 0000 

ֽ configurableԊᴆ └ᵝȂ 

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  RT1
8 

RT1
7 

RT1
6 

             RW RW RW 

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

RT1
5 

RT1
4 

RT1
3 

RT1
2 

RT1
1 

RT1
0 

RT
9 

RT
8 

RT
7 

RT
6 

RT
5 

RT
4 

RT
3 

RT2 RT1 RT0 

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

 

Bit Name R/W Reset Value Function 

31:19 Reserved    

18 RT18 RW 0 

Configurable EXTI line18҉ Ȃ 

0̔  

1̔ᶏ  

17 RT17 RW 0 

Configurable EXTI line17҉ Ȃ 

0̔  

1̔ᶏ  

16 RT16 RW 0 

Configurable EXTI line16҉ Ȃ 

0̔  

1̔ᶏ  

15 RT15 RW 0 

Configurable EXTI line15҉ Ȃ 

0̔  

1̔ᶏ  

14 RT14 RW 0 

Configurable EXTI line14҉ Ȃ 

0̔  

1̔ᶏ  

13 RT13 RW 0 

Configurable EXTI line13҉ Ȃ 

0̔  

1̔ᶏ  

12 RT12 RW 0 

Configurable EXTI line12҉ Ȃ 

0̔  

1̔ᶏ  

11 RT11 RW 0 

Configurable EXTI line11҉ Ȃ 

0̔  

1̔ᶏ  

10 RT10 RW 0 

Configurable EXTI line10҉ Ȃ 

0̔  

1̔ᶏ  

9 RT9 RW 0 

Configurable EXTI line9҉ Ȃ 

0̔  

1̔ᶏ  

8 RT8 RW 0 

Configurable EXTI line8҉ Ȃ 

0̔  

1̔ᶏ  

7 RT7 RW 0 

Configurable EXTI line7҉ Ȃ 

0̔  

1̔ᶏ  

6 RT6 RW 0 

Configurable EXTI line6҉ Ȃ 

0̔  

1̔ᶏ  

5 RT5 RW 0 

Configurable EXTI line5҉ Ȃ 

0̔  

1̔ᶏ  

4 RT4 RW 0 
Configurable EXTI line4҉ Ȃ 

0̔  



 PY32F002A ֯ᴠ ἐԛ 

89/271 

Bit Name R/W Reset Value Function 

1̔ᶏ  

3 RT3 RW 0 

Configurable EXTI line3҉ Ȃ 

0̔  

1̔ᶏ  

2 RT2 RW 0 

Configurable EXTI line2҉ Ȃ 

0̔  

1̔ᶏ  

1 RT1 RW 0 

Configurable EXTI line1҉ Ȃ 

0̔  

1̔ᶏ  

0 RT0 RW 0 

Configurable EXTI line0҉ Ȃ 

0̔  

1̔ᶏ  

configurable line ̆ ֓ Line҉Ҍ ֟ ┬Ȃ Ώ EXTI_RTSR ̆con-

figurableҬ ₮ ԅ҉ ̆ ῏ PendingᵝҌ ᵝȂ 

ѿҩ line҉ ץ ҉ Ҋ ̆ ’Ҋ̆ң ᴪ֟ ᴆȂ 

11.3.2. Ҋ  (EXTI_FTSR) 

Address offset: 0x04 

Reset value: 0x0000 0000 

ֽ configurableԊᴆ └ᵝȂ 

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 FT16 

             RW RW RW 

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

FT15 FT14 FT13 FT12 FT11 FT10 FT9 FT8 FT7 FT6 FT5 FT4 FT3 FT2 FT1 FT0 

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

 

Bit Name R/W Reset Value Function 

31̔19 Reserved  -  

18 FT18 RW 0 

Configurable EXTI line18Ҋ Ȃ 

0̔  

1̔ᶏ  

17 FT17 RW 0 

Configurable EXTI line17Ҋ Ȃ 

0̔  

1̔ᶏ  

16 FT16 RW 0 

Configurable EXTI line16Ҋ Ȃ 

0̔  

1̔ᶏ  

15 FT15 RW 0 

Configurable EXTI line15Ҋ Ȃ 

0̔  

1̔ᶏ  

14 FT14 RW 0 

Configurable EXTI line14Ҋ Ȃ 

0̔  

1̔ᶏ  

13 FT13 RW 0 

Configurable EXTI line13Ҋ Ȃ 

0̔  

1̔ᶏ  

12 FT12 RW 0 

Configurable EXTI line12Ҋ Ȃ 

0̔  

1̔ᶏ  

11 FT11 RW 0 

Configurable EXTI line11Ҋ Ȃ 

0̔  

1̔ᶏ  

10 FT10 RW 0 

Configurable EXTI line10Ҋ Ȃ 

0̔  

1̔ᶏ  
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Bit Name R/W Reset Value Function 

9 FT9 RW 0 

Configurable EXTI line9Ҋ Ȃ 

0̔  

1̔ᶏ  

8 FT8 RW 0 

Configurable EXTI line8Ҋ Ȃ 

0̔  

1̔ᶏ  

7 FT7 RW 0 

Configurable EXTI line7Ҋ Ȃ 

0̔  

1̔ᶏ  

6 FT6 RW 0 

Configurable EXTI line6Ҋ Ȃ 

0̔  

1̔ᶏ  

5 FT5 RW 0 

Configurable EXTI line5Ҋ Ȃ 

0̔  

1̔ᶏ  

4 FT4 RW 0 

Configurable EXTI line4Ҋ Ȃ 

0̔  

1̔ᶏ  

3 FT3 RW 0 

Configurable EXTI line3Ҋ Ȃ 

0̔  

1̔ᶏ  

2 FT2 RW 0 

Configurable EXTI line2Ҋ Ȃ 

0̔  

1̔ᶏ  

1 FT1 RW 0 

Configurable EXTI line1Ҋ Ȃ 

0̔  

1̔ᶏ  

0 FT0 RW 0 

Configurable EXTI line0Ҋ Ȃ 

0̔  

1̔ᶏ  

Configurable line ̆ ֓ Line҉Ҍ ֟ ┬Ȃ Ώ EXTI_FTSR ̆con-

figurable line₮ ԅҊ ̆ ῏ PendingᵝҌ ᵝȂ 

ѿҩ line҉ ץ ҉ Ҋ ̆ ’Ҋ̆ң ᴪ֟ ᴆȂ 

11.3.3. ᴆҬ Ԋᴆ  (EXTI_SWIER) 

Address offset: 0x08 

Reset value: 0x0000 0000 

ֽ configurableԊᴆ └ᵝȂ 

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 

SW1
5 

SW1
4 

SW1
3 

SW1
2 

SW1
1 

SW1
0 

SW
9 

SW
8 

SW
7 

SW
6 

SW
5 

SW
4 

SW
3 

SW
2 

SW
1 

SW
0 

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

 

Bit Name R/W Reset Value Function 

31̔16 Reserved  -  

15 SWI15 RW 0 

Configurable EXTI line15 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

14 SWI14 RW 0 

Configurable EXTI line14 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ Ȃ 0. 
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Bit Name R/W Reset Value Function 

13 SWI13 RW 0 

Configurable EXTI line13 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ Ȃ 0. 

12 SWI12 RW 0 

Configurable EXTI line12 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

11 SWI11 RW 0 

Configurable EXTI line11 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

10 SWI10 RW 0 

Configurable EXTI line10 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

9 SWI9 RW 0 

Configurable EXTI line9 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ Ȃ 0. 

8 SWI8 RW 0 

Configurable EXTI line8 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

7 SWI7 RW 0 

Configurable EXTI line7 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

6 SWI6 RW 0 

Configurable EXTI line6 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

5 SWI5 RW 0 

Configurable EXTI line5 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

4 SWI4 RW 0 

Configurable EXTI line4 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

3 SWI3 RW 0 

Configurable EXTI line3 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

2 SWI2 RW 0 

Configurable EXTI line2 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

1 SWI1 RW 0 

Configurable EXTI line1 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  
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Bit Name R/W Reset Value Function 

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

0 SWI0 RW 0 

Configurable EXTI line0 ᴆ҉ Ȃ 

0̔No effect 

1̔֟ ҉ Ԋᴆ̆ ֟ Ҭ  

ᵝ ᴆ ̆ 0̂ ᴆ ̃ ṿ̂ ᴆ

╠̃ 

 

11.3.4. (EXTI_PR) 

Address offset: 0x0C 

Reset value: undefined 

ֽ configurableԊᴆ └ᵝȂ 

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 

PR1
5 

PR1
4 

PR1
3 

PR1
2 

PR1
1 

PR1
0 

PR9 PR8 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 

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 

31̔16 Reserved reserved -  

15 PR15 RC_W1 0 

Configurable EXTI line15Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

14 PR14 RC_W1 0 

Configurable EXTI line14Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

13 PR13 RC_W1 0 

Configurable EXTI line13Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

12 PR12 RC_W1 0 

Configurable EXTI line12Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

11 PR11 RC_W1 0 

Configurable EXTI line11Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

10 PR10 RC_W1 0 

Configurable EXTI line10Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

9 PR9 RC_W1 0 

Configurable EXTI line9Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 
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Bit Name R/W Reset Value Function 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

8 PR8 RC_W1 0 

Configurable EXTI line8Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

7 PR7 RC_W1 0 

Configurable EXTI line7Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

6 PR6 RC_W1 0 

Configurable EXTI line6Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

5 PR5 RC_W1 0 

Configurable EXTI line5Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

4 PR4 RC_W1 0 

Configurable EXTI line4Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

3 PR3 RC_W1 0 

Configurable EXTI line3Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

2 PR2 RC_W1 0 

Configurable EXTI line2Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

1 PR1 RC_W1 0 

Configurable EXTI line1Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

0 PR0 RC_W1 0 

Configurable EXTI line0Ԋᴆ Ȃ

ᴆ ᴆ֟ ҉ /Ҋ Ԋᴆ ̆ ᵝ

ᵝȂ ᴆΏ 1 Ȃ 

0̔ ֟ Ԋᴆ ̕ 

1̔֟ ҉ /Ҋ / ᴆ Ԋᴆ ̕ 

11.3.5. Ҭ 1 (EXTI_EXTICR1) 

Address offset̔0x60 

Reset value̔0x0000 

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 
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Bit Name R/W Reset Value Function 

25:24 EXTI3[1:0] RW 0 

EXTI3 GPIO port Ȃ 

2’b00: PA[3] pin 
2’b01: PB[3] pin 
2’b10: PF[3] pin 
2’b11: reserved 

23:18 Reserved - - Reserved 

17:16 EXTI2[1:0] RW 0 

EXTI2 GPIO port Ȃ 

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

15:10 Reserved - - Reserved 

9:8 EXTI1[1:0] RW 0 

EXTI1 GPIO port Ȃ 

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

7:2 Reserved - - Reserved 

1:0 EXTI0[1:0] RW 0 

EXTI0 GPIO port Ȃ 

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

 

11.3.6. Ҭ 2 (EXTI_EXTICR2) 

Address offset̔0x64 

Reset value̔0x0000 

 

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 
EXTI7 GPIO port Ȃ 

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

23:18 Reserved - - Reserved 

17:16 EXTI6 RW 0 
EXTI6 GPIO port Ȃ 

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

15:9 Reserved - - Reserved 

8 EXTI5 RW 0 
EXTI5 GPIO port Ȃ 

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

7:2 Reserved - - Reserved 

1:0 EXTI4[1:0] RW 0 

EXTI4 GPIO port Ȃ 

2’b00: PA[4] pin 
2’b01: PB[4] pin 
2’b10: PF[4] pin 
2’b11: reserved 

11.3.7. Ҭ 3 (EXTI_EXTICR3) 

Address offset̔0x68 

Reset value̔0x0000 
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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 EXTI8 

               RW 

 

Bit Name R/W Reset Value Function 

31:1 Reserved - - Reserved 

0 EXTI8 RW 0 
EXTI8 GPIO port Ȃ 

0: PA[8] pin 
1: PB[8] pin 

11.3.8. Ҭ ̂EXTI_IMR̃ 

Address offset̔0x80 

Reset value:0x2008 0000 

̔ Direct line Ҭ mask bit ҹ 1̆ ᾛ line̕configurable line maskᵝ̆ ҹ 0̆

lineȂ 

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 Res Res Res 

  RW              

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

IM15 IM14 IM13 IM12 IM11 IM10 IM9 IM8 IM7 IM6 IM5 IM4 IM3 IM2 IM1 IM0 

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

 

Bit Name R/W Reset Value Function 

31:30 Reserved    

29 IM29 RW 1 

EXTI line29ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

28:16 Reserved    

15 IM15 RW 0 

EXTI line15ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

14 IM14 RW 0 

EXTI line14ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

13 IM13 RW 0 

EXTI line13ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

12 IM12 RW 0 

EXTI line12ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

11 IM11 RW 0 

EXTI line11ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

10 IM10 RW 0 

EXTI line10ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

9 IM9 RW 0 

EXTI line9ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

8 IM8 RW 0 

EXTI line8ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

7 IM7 RW 0 

EXTI line7ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

6 IM6 RW 0 EXTI line6ᵬҹҬ CPU └Ȃ 
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Bit Name R/W Reset Value Function 

0̔Ҭ  

1̔Ҭ  

5 IM5 RW 0 

EXTI line5ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

4 IM4 RW 0 

EXTI line4ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

3 IM3 RW 0 

EXTI line3ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

2 IM2 RW 0 

EXTI line2ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

1 IM1 RW 0 

EXTI line1ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

0 IM0 RW 0 

EXTI line0ᵬҹҬ CPU └Ȃ 

0̔Ҭ  

1̔Ҭ  

11.3.9. Ԋᴆ (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 EM2
9 

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

  RW              

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

EM1
5 

EM1
4 

EM1
3 

EM1
2 

EM1
1 

EM1
0 

EM
9 

EM
8 

EM
7 

EM
6 

EM
5 

EM
4 

EM
3 

EM
2 

EM
1 

EM
0 

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

 

Bit Name R/W Reset Value Function 

31:30 Reserved    

29 EM29 RW 0 

EXTI line29ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

28:16 Reserved    

15 EM15 RW 0 

EXTI line15ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

14 EM14 RW 0 

EXTI line14ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

13 EM13 RW 0 

EXTI line13ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

12 EM12 RW 0 

EXTI line12ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

11 EM11 RW 0 

EXTI line11ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

10 EM10 RW 0 

EXTI line10ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

9 EM9 RW 0 
EXTI line9ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  
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Bit Name R/W Reset Value Function 

1̔Ԋᴆ  

8 EM8 RW 0 

EXTI line8ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

7 EM7 RW 0 

EXTI line7ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

6 EM6 RW 0 

EXTI line6ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

5 EM5 RW 0 

EXTI line5ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

4 EM4 RW 0 

EXTI line4ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

3 EM3 RW 0 

EXTI line3ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

2 EM2 RW 0 

EXTI line2ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

1 EM1 RW 0 

EXTI line1ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  

0 EM0 RW 0 

EXTI line0ᵬҹԊᴆ CPU └Ȃ 

0̔Ԋᴆ  

1̔Ԋᴆ  
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12.  Όᵩ (CRC) 

 ׃  .12.1

̆CRC ᾝ ῀ 32ᵝ ̆ ֟ ѿҩ CRC Ȃ 

12.2. CRC Һ  

Â ᶏ CRC-32̂ץ ̃ ̔0x4C11DB7 

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

Â 32ᵝ ῀ 

Â ҩ ῀/ ₮ 32 ₮῍ ѿҩ  

Â General purpose 8ᵝ ̂ ᵬҳ Ữ̃ 

Â ̔32bits 4ҩ AHB  

12.3. CRC ⱳ  

12.3.1. CRC  

Data register(Output)

CRC computation

Data register(Input)

32-bit(read access)

32-bit(write access)

crc_hclk

32-bit AHB bus

 

 12-1 CRC ᾝ  

CRC ᾝ 1ҩ 32ᵝ ̔ 

 ̧ Ώ ᵬ ̆ᵬҹ ῀ ̆ ץ ῀ CRC Ȃ 

 ̧ ᵬ ̆ ҉ѿ CRC Ȃ 

ѿ Ώ῀ ̆ῒ ╠ѿ CRC ( ҩ 32ᵝ

CRC ̆ Ҍ )Ȃ 

CRC ̆Ώ ᵬᴪ ̆ ⌠ CRC Ȃ 

ץ CRC_CR RESETᵝ CRC_DRҹ 0xFFFF FFFFȂ ᵬҌ

CRC_IDRῤ Ȃ 
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12.4. CRC  

12.4.1.  (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 

Ȃ 

Ώ ̆ᵬҹ ῀ Ȃ ̆Ḡ ӊ

╠ CRC Ȃ 

12.4.2. (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 8bit  

֓ᵝ ᵬѿҩ ҳ ỮȂ Ҍᴪ

CRC_CR RESETᵝ ᵝȂ 

12.4.3. └ (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  -  

0 RESET  0 
ᵝ ᴆ ᵝ̆ ᵝ CRC ᾝȂ ᵝ

ᵝ̆ ᴆ ꜚ Ȃ 

12.4.4. CRC Ἕ 
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O
ff
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et 

Re
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1
 

2
0
 

1
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1
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1
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6
 

1
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1
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1
3
 

1
2
 

1
1
 

1
0
 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

0
x
0
0 

CR
C_
DR 

DR[31:0] 

Re-
set 
val
ue 
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IDR[7:0] 
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set 
val
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R
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e
s
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R
E

S
E

T
 

Re-
set 
val
ue 

                                                              0 
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13.  / (ADC)  

 ׃ .13.1

ΐ 1ҩ 12ᵝ SARADĈsuccessive approximation analog-to-digital converter̃Ȃ ῍ 11

ҩ ̆ 9ҩ 2ҩῤ Ȃ 

ץ ҹ ȁ ȁ ȁҌ Ȃ Ữ 16ᵝ

ҬȂ 

watchdogᾛ ῀ ₮ԅ ӈ ᵞ ṿȂ 

ADC ԅ ᵞ Ҋ ̆ ᵞ ⱳ Ȃ 

13.2. ADC Һ  

Â  

ü 12bitȁ10bitȁ8bit 6bit№  

ü ADC ̔ADC ὭῊ χ1.33 us@12bitε0.75 MSPSι3.5 T SMPιfADC_CLK=12 MHzζ 

ü ‰ 

ü  

ü  

Â ᵞⱳ  

ü ҹᵞⱳ ᵬ̆ ᵞ PCLK ̆ ׅ ADC  

ü ̔ ᵞץ PCLK ֟ ₮ 

Â ῀  

ü 9ҩ ῀ ̔PA[7:0] PB[1] 

ü 1ҩῤ temperature sensor  

ü 1ҩῤ ̂VREFINT̃ 

Â ᵬ ꜚ ץ  

ü ᴆ ꜚ 

ü ᴆ ꜚ̂TIM1 GPIÕ 

Â  

ü (single mode)̔ ץ 1ҩ ץ ѿ ↓  

ü (continuous mode)̔  

ü Ҍ (discontinuous mode)̔ ̆ 1  

Â Ҭ ֟  

ü  

ü  

ü  

ü Ԋᴆ 

ü ₮Ԋᴆ 

Â  
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13.3. ADC ⱳ  

13.3.1. ADC  

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 & 

power-on 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  [6:0]

CAL_C5OUT[7:0]

CAL_C4OUT[7:0]

CAL_C3OUT[7:0]

CAL_C2OUT[7:0]

CAL_C1OUT[7:0]

CAL_C0OUT[7:0]

conversion data

calibration factor

ADC interrupt

AWDEN

AWDSGL

AWDCH[4:0]

LT[11:0]

HT[11:0]

CAL_BIO  [6:0]

CAL_C5IO[7:0]

CAL_C4IO[7:0]

CAL_C3IO[7:0]

CAL_C2IO[7:0]

CAL_C1IO[7:0]

CAL_C0IO[7:0]

CALFAIL

CALON

 

SAR 
ADC

ADC_IN0

ADC_IN1

ADC_IN2

ADC_IN3

ADC_IN4

ADC_IN5

ADC_IN6

ADC_IN7

ADC_IN9

VREFINT

TS_VIN

CHSEL[3:0]

ADC_EN

SARADC

R

R

R

R

R

R

R

R

R

R

R

 

 13-1 ADC channel with analog switch 

13.3.2. ‰ (ADCAL) 
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ADCΐ ‰ⱳ Ȃ ‰ ̆ADC ѿҩ ԍ ADCῤ ‰ ̂ADC ҡ ̃Ȃ

ADC ‰ ȁ ‰╠̆ Ҍ ᶏ ADC Ȃ 

ᶏ ADC ╠̆ ‰ ᵬȂ ‰ ԍ ӊ ̆ ԍ offset er-

rorȂ 

‰ ᵬ ҉ ‰ ᴆ ‰Ȃ 

ADC҉ ‰ 

҉ ᴆᴪ ꜚ ADC ‰Ȃ 

ADC ᴆ ‰ 

ᴆ  ADCAL=1 ꜚ ‰̆ ‰  ADC ᶏ  (ADEN=0) ꜚ̆ғֽ ᵬҹ

ADC Ȃ ‰ ̆ADCAL ᴆ 0Ȃ 

ADC ᵬ ᴆ ̂VCC ADC offsetẒ Һ ̆ ӊ̃̆ Ῥ

‰ ᵬȂ 

‰ ᴆ ᵬ ̔ 

Â ADEN=0ȁCKMODE  

Â ADCAL=1 

Â ⌠ ADCAL=0 

13.3.3. ADC ῏ └ (ADEN) 

҉ ᵝ ̆ADC Ҍᶏ ̆ғ ԍ  (ADEN=0)Ȃ 

ADCENᵝ ԍ └ᵝ ῏  ADCȂ 

Ҋҹץ  ADC ̔ 

1. ADC_CR ADENᵝҹ 1 

ADC Ӟ  ADSRART ꜚ ( ꜚ) Ԋᴆ ꜚ Ȃ 

Ҋҹץ  ADC ̔ 

 ADC_CR Ҭ  ADSTART ҹ ץ0 Ḡ ADCҌ ҬȂ ̆  ADC_CR 

Ҭ ADSTP ̋ Ả  ADC ̆  ADSTP ᴆ 0( 0 Ả  )Ȃ 

̔ ADCAL ᴆ ӊ 4ҩ ADC ғ ADCAL=1 ̆ADENᵝҌ 1Ȃ 

OFF Start SMP-CONV OFF

ADEN

State

EOSEQ

ADSTART

8T Setup

 

 13-2 Enabling/disabling the ADC 

13.3.4. ADC  

ADC ΐ ̆ADC (ADC_CLK) APB (PCLK)ȂADC_CLK ң

֟ Ȃ  
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PCLK

RCC
(Reset&Clock 

controller)

APB interface

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

Analog ADC

CKMODE

HSI ADC_Clk

 

 13-3 ADC clock scheme 

 13-1 ӊ  

ADC clock source CKMODE[3:0] №  
Latency between the trigger event and the start of 

conversion̂Tҹ ̃ 

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. ADC 

ᴆ ADC (ADEN ҹ 0) ’Ҋ Ώ ADC_CR Ҭ  ADCAL ADENᵝȂ ᴆ

 ADC (ADEN=1) ’Ҋ Ώ ADC_CR Ҭ  ADSTARTȂ 

ԍץҊ ֓ ADC_IERȁADC_CFGRiȁADC_SMPRȁADC_TRȁADC_CHSELR ADC_CCR 

̆ ᴆ  (ADSTART = 0) ’Ҋ ΏȂ 

ᴆ  ADC ғ ADSTART = 1 ’Ҋ Ώ ADC_CR Ҭ  ADSTP ᵝȂ 

13.3.6.  (CHSEL, SCANDIR) 

῍  11 ̔ 

ǻ 9 ҩ׆ GPIO ῀ ῀ (ADC_IN0...ADC_IN9) 

ǻ 2 ҩῤ ῀( ᴰ ȁῤ ) 

ADC ץ ѿҩ ѿ ꜚ ѿҩ ↓ Ȃ 

↓ ADC_CHSELR Ҭ ̔ ҩ ῀ Ғ ѿᵝ

ᵝȂ 

ADC  ADC_CFGR1Ҭ SCANDIR ᵝ ‗ ̔ 

ǻ SCANDIR=0: ╠ ׆ :  0 ⌠  11 

ǻ SCANDIR=1: ̔׆  11 ⌠  0 

ᴰ ,VREFINTῤ  
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ᴰ ⌠ ADC_IN10̂TS_VIÑ ̆ῤ ⌠ ADC1_IN11 ̂VREFINT̃Ȃ 

13.3.7.  (SMP) 

ꜚ ADC ӊ╠̆ADC ῤ ѿҩ Ȃ

Ḃץ ῀ ῤ ᾟ ⌠ ῀ Ȃ 

῀ ῀ Ȃ 

ADC ῀ ADC ҩ ADC_SMPR Ҭ SMP[2:0]ᵝ ḱ Ȃ

Ȃ ̆↕ ᴆ Ҍ Ȃ 

Ҋ̔ 

tCONV =  + ( № +0.5) x ADC  

EOSMP ᵝ Ȃ 

13.3.8.  (CONT=0, DISCEN=0) 

Ҋ̆ADC ѿ ↓ ̆ Ȃ  ADC_CFGR1 Ҭ

CONT=0̆DISCEN=0 ̆ADCҹ Ȃ 

ADC Ҋ ң ꜚ̔ 

●  ADC_CR Ҭ  ADSTART ᵝ 

● ᴆ Ԋᴆ 

↓ ̆ ̔ 

Â ⌠ 16ᵝ ADC_DR ҬȂ 

Â EOC( ) ᵝ 

Â EOCIEᵝ ᵝ↕֟ ѿҩҬ Ȃ 

↓ ̔ 

Â EOSEQ( ↓ ) ᵝ 

Â EOSIEᵝ ᵝ↕֟ ѿҩҬ  

̆ADCẢ ⌠ Ԋᴆ ADSTART ᵝȂ 

̔ ѿ ̆↕ ѿҩ ҹ 1 ѿҩ ↓Ȃ 

13.3.9.  (CONT=1) 

Ҭ̆ ᴆ ᴆ Ԋᴆ֟ ̆ADC ѿҩ ↓ Ȃ ѿ ғ ꜚ

↓ Ȃ ADC_CFGR1Ҭ CONT=1 ̆ ADC ҹ ȂADC

Ҋ ң ꜚ̔ 

Â  ADC_CR Ҭ ADSTARTᵝ 

Â ᴆ Ԋᴆ 

↓ ̆ ̔ 

Â ⌠ 16ᵝ ADC_DR Ҭ 

Â EOC ( ) ᵝ 

Â EOCIEᵝ ᵝ↕֟ ѿҩҬ Ȃ 

↓ ̔ 

Â EOSEQ( ↓ ) ᵝ 

Â EOSEQIEᵝ ᵝ↕֟ ѿҩҬ  
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ѿ ↓ ̆ADC ↓ Ȃ 

̔ ѿ ̆↕ ѿҩ ҹ 1 ѿҩ ↓Ȃ 

ADCҌ ԍ discontinuous continuous ̆ ’Ҋ (DISCEN=1̆

CONT=1)̆ῒ ҹ Ȃ 

13.3.10.  (DISCEN=1) 

 ADC_CFGR1 Ҭ  DISCEN ᵝ Ȃ 

ҩ  (DISCEN=1)Ҋ̆ ᴆ ᴆ Ԋᴆ ꜚ ӈ ѿҩ ↓Ҭ Ȃ 

̆DISCEN=0 ̆ѿҩ ᴆ ᴆ Ԋᴆ̆ ץ ꜚ ӈ ѿҩ ↓Ҭ Ȃ 

ᶛ ̔ 

DISCEN=1, ҹ̔0, 3, 7, 10 

̇ 1st ̔  0 ғѿҩ EOC Ԋᴆ֟  

̇ 2nd ̔  3 ғѿҩ EOC Ԋᴆ֟  

̇ 3rd ̔  7 ғѿҩ EOC Ԋᴆ֟  

̇ 4th ̔  10 ғ֟  EOC  EOSEQ Ԋᴆ 

̇ 5th ̔  0 ғѿҩ EOC Ԋᴆ֟  

̇ 6th ̔  3 ғѿҩ EOC Ԋᴆ֟  

̇ ... 

DISCEN=0, ҹ̔0, 3, 7, 10 

̇ 1st ̔ ҩ ↓ ̆ᶭ ҹ  0, 3, 7  10Ȃ 

̆֟ ѿҩ EOC Ԋᴆ̆ ⌠ ѿҩ ̆ ֟ EOC ̆ ֟ ѿҩ EOSEQ ԊᴆȂ 

̇ ᴋᵥ Ԋᴆ ᴪ ↓ Ȃ 

̔ ADC ԍ Ҍ Ԋ ̆ ’Ҋ( DISCEN =1̆CONT=1 )̆ῒ

ҹ Ȃ 

13.3.11. ꜚ ADC  (ADSTART) 

ᴆ ADSTART=1 ꜚ ADC Ȃ 

ADSTART ̆↕ ̔ 

Â  EXTEN=0x0( ᴆ ) ̆  

Â  if EXTEN ≠ 0x0 ̆ Ҋѿҩ ᴆ  

ADSTART ᵝӞ ԍ ╠ ADC ᵬ Ȃ ADSTART=0 ̆ ADC̆

ADC ԍ Ȃ 

ADSTARTᵝ ᴆ Ȃ 

Â ᴆ  (CONT=0̆EXTSEL=0x0) 

̇ ↓  (EOSEQ=1) 

Â Discontinuous ᴆ  (CONT=0̆DISCEN=1, EXTSEL=0x0) 

     - (EOC=1) 

Â ’Ҋ( CONT=X̆EXTSEL=X ) 

̇ ᴆ  ADSTP  
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̔  (CONT=1) Ҋ̆ADSTARTᵝҌ EOSEQ ᴆ ̆ῒ ꜚ ↓

Ȃ ᴆ ҹ  (CONT=0 and EXTSEL =0x01), ↕  EOSEQ ̆ADSTARTҌ

ᴪ ᴆ 0Ȃ ᾧԅ ᴆ  ADSTARTᵝғ Ḡ ᴆ Ԋᴆ Ȃ 

13.3.12.  

ꜚ ҍ № ῏ Ȃ 

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

tADC = tSMPL + tSAR =  291.67ns|min + 1041.67|12bit = 1.33 µs|min (for fADC_CLK = 12 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

 

 13-4 analog to digital conversion timing 

13.3.13. Ả Ҭ (ADSTP) 

ᴆ  ADC_CR Ҭ ADSTP=1 Ả҉ץ ╠ ̆ ᵝ ADC ᵬ ADC

῀ ̆ҹҊ ᵬ ‰ Ȃ 

ADSTP ᴆ ҹ 1̆ᴋᵥ ╠ Ҭ ғ ҡ (ADC_DR Ҍ ╠ ṿ

 )Ȃ 

↓Ӟ Ҭ ᵝ ( ꜚ ADC ᴪ ↓ ) 

ѿ  ADSTP  ADSTARTᵝ ᴆ 0Ȃ 

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

 

 13-5 Stop timing 
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13.4. (EXTSEL, EXTEN) 

ѿ ѿҩ ↓ ᴆ Ԋᴆ(ᶛ ̔ ȁ ῀ ) Ȃ EXTEN[1:0] ≠ 

“00”̆↕ Ԋᴆ ῒ ҉ ץ ԍ Ȃ ᴆ ADSTART=1 ̆ Ȃ 

ADC ̆ᴋᵥ ᴆ ᴪ Ȃ 

ADSTART=0 ̆ᴋᵥ ᴆ ᴪ Ȃ 

Source EXTEN[1:0] 

 00 

҉  01 

Ҋ  10 

҉ Ҋ  11 

̔ Ҍ ȂEXTSEL[2:0] └ᵝ ԍ ԊᴆȂ 

Ҋ ₮ԅ ↕ Ȃ ᴆ Ԋᴆ  ADC_CR Ҭ  ADSTART ᵝ ֟ Ȃ 

 13-2  

Name source EXTSEL[2:0] 
EXT0 TIM1_TRGO 000 
EXT1 TIM1_CC4 001 
EXT2 Reserved 010 
EXT3 Reserved 011 
EXT4 Reserved 100 
EXT5 Reserved 101 
EXT6 Reserved 110 
EXT7 Reserved 111 

̔ Ҍ Ȃ 

13.4.1.  

ᵞ №  (tSAR) Ȃ №  ADC_CFGR1 Ҭ

 RES[1:0] ҹ 12/10/8/6ᵝ Ȃ Ҍ ̆ ᵞ № ⱴ Ȃ

Ӟ  12 ᵝ ғᵞᵝ 0Ȃ 

№ ⁞ ̆ Ҋ ̔ 

RESSEL 
[1:0] 

tSAR 

(ADC ) 
tSAR(ns) @ 

fADC = 24MHz 

tSMP 

(ADC ) 

tADC(tSMP = 3.5) 

(ADC ) 
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 

13.4.2. /  

ADC  (EOC) ԊᴆȂ 

ѿ ADC_DR Ҭ ѿҩ ̆ADC ADC_ISR Ҭ  EOC

Ȃ  ADC_IER Ҭ  EOCIE ҹ 1 ̆↕ᴪ֟ ѿҩ EOC Ҭ ȂEOC ᴆΏ 1  ADC_DR 

Ȃ 

ADC ADC_ISR Ҭ ₮ EOSMPȂEOSMP Ώ 1 Ȃ  

ADC_IER Ҭ EOSMPIE ҹ 1 ̆↕ᴪ֟ ѿҩ EOSMP Ҭ Ȃ 

13.4.3. ↓  (EOSEQ flag) 

ADC ↓  (EOSEQ) ԊᴆȂ 
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ѿ ѿҩ ↓ ѿҩ ̆ADC ADC_ISR Ҭ  EOSEQ Ȃ  

ADC_IER Ҭ  EOSEQIE ᵝ 1 ̆↕ᴪ֟ Ҭ ȂEOSEQ ᴆΏ 1 0Ȃ 

13.4.4.  

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

 

 13-6 ↓ , ᴆ  

1. EXTEN=0x0, CONT=0 

2. CHSEL=0x20601, WAIT=0, AUTOFF=0 

 

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

 

 13-7 ↓ , ᴆ  
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1. EXTEN=0x0, CONT=1, 

2. CHSEL=0x20601, WAIT=0, AUTOFF=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

 

 13-8 ↓ , ᴆ  

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

2. CHSEL=0xF, SCANDIR=0, AUTDLY=0, AUTOFF=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

 

 13-9 ↓ ̆ ᴆ  

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

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

13.5.  

13.5.1. (ADC_DR, ALIGN) 

(  EOC Ԋᴆ֟ )̆ ⌠ 16ᵝ  ADC_DR ҬȂ 

ADC_DR ҍ № ῏ȂADC_CFGR1 Ҭ  ALIGN ᵝ ԍ

Ữ ̆ ҹ  (ALIGN=0) (ALIGN=1)Ȃ 

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  (OVR, OVRMOD) 

ADC ‖ (OVR) ѿҩ ‖ ‖Ԋᴆ̆ CPU ̆ ѿҩ

̆ ԅ ADC ‖Ȃ 

EOC ҹļ1Ľ ’Ҋ̆ ѿҩ ̆ Ӈ CPU ᴪ  ADC_ISR Ҭ  OVR 

ᵝ̆  ADC ‖Ȃ  ADC_IER Ҭ  OVRIE ᵝ ̆֟ ѿҩ ADC ‖Ҭ Ȃ 
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‖Ԋᴆ ̆ADCᴪ ᵬ ғ ᴆ‗ Ả ᵝ ҩ ↓ ̆ ᴆ

ADC_CR Ҭ ADSTPҹ 1 Ả ADC OVR ᴆΏ̋ Ȃ 

‖Ԋᴆ ̆ ADC_CFGR1 Ҭ OVRMODᵝ ADC Ҭ

Ḡ ̔ 

Â OVRMOD=0 

̇ ѿҩ ‖ԊᴆḠ ṿ ̔ӊ╠ Ḡ ̆ ҡ Ȃ OVRḠ

ҹ 1̆↕ ᴪ ᵖ ҡ Ȃ 

Â OVRMOD=1 

̇ ѿ ̆ᾢ╠ ҡ Ȃ OVRḠ ҹ 1̆↕

ғ ADC_DR ṿȂ 

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

 

 13-10  

13.5.3. ↓ 

 ADC ̆ ↓ ᴆ └Ȃ ’Ҋ̆ ᴆ  EOC ῒ῏ Ҭ

ҩ Ȃ ̆ ADC_ISR Ҭ EOCᵝ ᵝ̆ ADC_DR

ṿȂADC_CFGR1 Ҭ  OVRMODᵝ ҹ 0 ‖ԊᴆȂ 

13.5.4.  

ѿҩ ҩ ғҌ Ȃ ’Ҋ̆ OVRMOD ᵝ ҹ 1 

ғ ᴆ  OVR Ȃ  OVRMOD=1 ̆ ‖ԊᴆҌ  ADC ғ ADC_DR Ҭ

ѿ ҹ Ȃ 

13.6. ᵞⱳ  
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13.6.1. ꜚ  

ꜚ ԍ ᵞ ᴆץ ᴨ ̆ ҊҌ ֟  

ADC ‖ ’Ȃ 

ADC_CFGR1 Ҭ WAITҹ 1 ̆ѿҩ ↨  ADC (  

ADC_DR Ҭ EOC ) Ȃ ѿ ADC

ADC Ȃ 

̔ Ҭ ꜚ ֟ ’Ҋ̆ᴋѿ ᴆ֟ ᴪ Ȃ 

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

 

 13-11 ꜚ  

1. EXTEN=0x0, CONT=1 

2. CHSEL=0x3, SCANDIR=0, AUTDLY=1, AUTOFF=0 

13.7.  

ⱳ ADC_CFGR1 Ҭ AWDENᵝ ᵝ Ȃ ԍ ѿ

ᶏ ( )Ȃ 

ADCᵞԍᵞ ṿ ԍ ṿ ̆AWD ᵝ ᵝȂ ṿ ⌠

ΐ  12 ᵝ  ADC_HTR  ADC_LTR 16ᵝ ҬȂ Ҭ  ADC_IER 

Ҭ  AWDIE ᵝ ᶏ ȂAWD ᵝ ᴆΏ 1 Ȃ № ԍ 12ᵝ (  DRES[1:0] 

ᵝ ‗ ), ṿ ᵞᵝ Ḡ ̆ ҹῤ ῃ 12 ᵝ Ȃ 

 13-3  

Resolution bits 
̔ 

 
̆  ṿ 

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] 
LT[1:0] HT[1:0]

ҹ 00 

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

ҹ 0000 

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

ҹ 000000 
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Guarded area

LT

HT

Analog voltage

 

 13-12 Ḡ  

 

 13-4  

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_OUTḤ ₮֟  

ҍѿҩῤ ᴆḤ ῏ ̆ADC_AWD_OUT ⌠ ҉ TIM1 ETR ῀̂

̃Ȃ 

̆ ADC_AWD_OUT̔ 

Â AWDCH ₮ ṿ ̆ ADC_AWD_OUTȂ 

Â Ҋѿҩ AWDCH ӊ ̆ADC_AWD_OUT ṿӊῤ ᵝȂ

Ҋѿҩ Ḡ ׅ ₮ ṿ̆↕ Ḡ ҹ 1Ȃ 

Â ADC ADC_AWD_OUTӞᴪ ᵝȂ ̆Ả ̂ADSTP ҹ 1̃ ᴪ

ADC_AWDx_OUT Ȃ 

Â ҹ ̆Ҍ ADC_AWD_OUT ᵝȂ 

AWD ᴆ ᴆ ᵝ̔AWD ADC_AWD_OUT ̂ᶛ ̆ ᴆ

̆↕ ADC_AWDx_OUT ℗ץ ̆ AWDx Ḡ ҹ 1̃Ȃ 

ADC_AWD_OUTḤ PCLK Ȃ  

AWD ADC Ȃ 

13.8. ᴰ ῤ  

ᴰ ץ ᴆ  (TJ)Ȃ 

ᴰ ῤ ⌠ ADC ῀ ̆ ԍ ᴰ ṿ⌠ѿҩ ṿȂ ᴰ

ԍ datasheet ₮ Ts_temp ṿȂ ᴰ ᶏ ̆ᴰ ץ ԍ Ȃ 

ᴰ ₮ ῏ ̆ᵖ ῏ ᴪ ≢Ȃҹԅ ҩ

‰ ̆ ѿ ‰ṿᴪ ֟ ₮ ғḠ Ữ Ȃ 

ῤ ̂VREFINT̃ ᶫѿҩ ₮ ADC Ȃ 

̔ TSVREFᵝ ңҩῤ ̔ ᴰ ȁVREFINTȂ 
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ADC

VREFINT

TS_VIN
Temperature

sensor

BG

TSEN control bit

VREFEN control bit
 

 13-13 TS and VREFINT channel 

 

ᵥ ᴰ ̔ 

1.  ADC1_IN11 ῀  

2. ᴆ ӥ ѿҩ  

3.  ADC_CCR Ҭ  TSEN ᵝ ׆ Ҋ ᴰ  

4.  ADC_CR Ҭ  ADSTART ᵝ ( Ӟ  ) ꜚ ADC  

ADC_DR Ҭ ׆ .5  VSENSE  

6. x6 (TA = -40 ~ 85 Ņ )֟ Ҋ↓Ὲ ̔ 

ὝὩάὴὩὶὥὸόὶὩὭὲ ᴈ
ψυᴈ σπᴈ

ὝὛ ὝὛ
ὝὛ ὝὛ σπᴈ 

TSCAL2ף 85Ņ ᴰ ‰ṿ̆ ‰ṿ ̔0x1FFF 0F18 

TSCAL1ף 30Ņ ᴰ ‰ṿ̆ ‰ṿ ̔0x1FFF 0F14 

TSDATA ADC ₮ṿ 

X7 (TA = -40 ~ 105 Ņ )֟ Ҋ↓Ὲ ̔ 

ὝὩάὴὩὶὥὸόὶὩὭὲ ᴈ
ρπυᴈ σπᴈ

ὝὛ ὝὛ
ὝὛ ὝὛ σπᴈ 

TSCAL2ף 105Ņ ᴰ ‰ṿ̆ ‰ṿ ̔0x1FFF 0F18 

TSCAL1ף 30Ņ ᴰ ‰ṿ̆ ‰ṿ ̔0x1FFF 0F14 

TSDATA ADC ₮ṿ 

̔ ᴰ ׆ Ҋ ⌠ ₮ VSENSE ѿҩ ꜚ ̆ADC ҉׆ ꜚӞ ѿҩ ꜚ

̆ ⁞ ҩ ̆ ↕ ADEN TSENᵝȂ 

≠ ῤ Vcc  

ὠὙὉὊὍὔὝρȢςὠ
ὃὈὅͅὈὃὝὃὼ

τπωυ
ὠὅὅ 

≠ Vcc Vchannnel 

ὠὅὌὃὔὔὉὒ
ὃὈὅͅὈὃὝὃὼ

τπωυ
ὠὅὅ 

VREFINT ṿҹ 1.2V̕ 

VCHANNEL ̕ 

ADC_DATA ADC_DR ̕ 

4096 ҹ 12ᵝȂ 



 PY32F002A ֯ᴠ ἐԛ 

117/271 

13.9. ADC Ҭ  

ADC Ҭ ҊᴋѿԊᴆ֟ץ ̔ 

● ᴋᵥѿ  (EOC ) 

● ↓  (EOS ) 

●  (AWD ) 

●  (EOSMP ) 

● ‖  (OVR ) 

Ҭ ᶏ ᵝ ԍ  ADC Ҭ  

 

 13-5 ADCҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ 

 EOC EOCIE 

↓  EOS EOSIE 

ᵝ AWD AWDIE 

 EOSMP EOSMPIE 

‖ OVR OVRIE 

13.10. ADC  

13.10.1. ADCҬ  (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 

 

ṿ ADC_LTR ADC_HTR ṿ ᴆ ᵝȂ ᴆΏ 1

Ȃ 

0̔ Ԋᴆ ̂ ᴆ Ԋᴆ ̃ 

1̔ Ԋᴆ  

6:5 
Re-

served 
      

4 OVR RC_W1 0 

ADC  

̆ ᴆ ᵝ ᵝȂ EOC ѿ

Ȃ ᵝΏ 1 0 

0̔ ̂ ᴆ ᵝ̃ 

1̔  

3 EOSEQ RC_W1 0 

↓  

CHSELβ ↓ ᴆ ᵝ ᵝȂ ᴆΏ 1 0 

0̔ ↓ ̂ ᴆ ̃ 

1̔ ↓  
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Bit Name R/W 
Reset 
Value 

Function 

2 EOC RC_W1 0 

 

ҩ ׆ץ ADC_DR ⌠ ̆ ᴆ

ᵝ ᵝȂ ᴆΏ 1 0 ADC_DR 0 

0̔ ̂ ᴆ ̃ 

1̔  

1 EOSMP RC_W1 0 

̆ ̆ ᴆ ᵝ ᵝ̆ ᴆΏ 1 0 

0̔Ҍ ̂ ᴆ ̃ 

1̔  

0 
Re-

served 
      

13.10.2. ADC Ҭ ᶏ  (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 

Ҭ ᶏ ᵝ 

ᴆ Ҭ  

0̔ Ҭ Ҍᶏ  

1̔ Ҭ ᶏ  

6:5 Reserved       

4 OVRIE RW 0 

ADC Ҭ ᶏ ᵝ 

ᴆ Ҭ ᶏ  

0̔ADC Ҭ Ҍᶏ  

1̔ADC Ҭ ᶏ  

3 EOSEQIE RW 0 

↓ Ҭ ᶏ ᵝ 

ᴆ ↓ Ҭ ᶏ  

0̔ ↓ Ҭ Ҍᶏ  

1̔ ↓ Ҭ ᶏ  

2 EOCIE RW 0 

Ҭ ᶏ ᵝ 

ᴆ Ҭ ᶏ ᵝ 

0̔ Ҭ Ҍᶏ  

1̔ Ҭ ᶏ  

1 EOSMPIE RW 0 

Ҭ ᶏ ᵝ 

ᴆ Ҭ ᵝ 

0̔ Ҭ Ҍᶏ  

1̔ Ҭ ᶏ  

0 Reserved       

̔ ADSTART=0 ( Ḡ ᴋᵥ ) ᴆ Ώץ ֓ᵝ 

13.10.3. ADC └  (ADC_CR) 

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 

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 ‰ ꜚ̆ ᴆ ꜚ ADC ‰̆

ᴆ ꜚ 0 

0: ‰  

1: Ώ 1 ADC̆ ҹ 1 ‰  

30:5 Reserved       

4 ADSTP RS 0 

ADCẢ  פ

ᴆ ᵝẢ ҡ ̂ADSTP

 ̃פ

ҡ ғ‰ פ ᴆ

ᵝ 

0: ADCẢ  פ

1: Ώ 1Ả ADC̆ ҹ 1 ѿҩ ADSTP פ

ҬȂ 

3 Reserved       

2 ADSTART RS 0 

ADC ꜚ  פ

ᴆ ᵝ ᵝ ꜚ ADC Ȃ EXTEN[1̔

0] ‗ ᴆ ꜚ̆

ᴆ Ԋᴆ ꜚ. ᵝ ᴆ ̔ 

–  (CONT=0, DISCEN=0), 

ᴆ ꜚ (EXTEN=00)̔

̂EOSEQ ̃ 

–  (CONT=0, DISCEN=1),

ᴆ ꜚ (EXTEN=00)̔

̂EOC̃ 

– ῒז ’Ҋ̔ ADSTP ӊפ ̆

ADSTP ᴆ 0 ӊ  

0: ADC  

1: Ώ 1 ꜚ ADC̆ ҹ 1 ADC ᵬ

Ȃ 

Note: Software is allowed to set ADSTART only 
when ADEN=1 (ADC is enabled) 

1 Reserved       

0 ADEN RS 0 

ADCᶏ  פ

ᴆ ᵝ ᵝᶏ ADC̆ADC ‰ ᵬȂ 

0: Ҍᶏ ADC (OFF state) 

1: ᶏ ADC 

13.10.4. ADC 1 (ADC_CFGR1) 

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 AWDCH 
Re
s 

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 
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Res 
WA
IT 

CO
NT 

OV-
RM
OD 

EXTEN[1:0] 
Re
s 

EXTSEL 
ALI
GN 

RES_SEL 
SCA-
DIR 

Res  Res  

 RW RW 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 

̆ ᴆ ᵝȂ 

῀  

0000̔ADC ῀ 0 

0001̔ADC ῀ 1 

0010̔ADC ῀ 2 

…. 

1011̔Ḡ  

1011̔ADC ῀ 11 

1100̔ADC ῀ 12 

ῒזṿ̔Ḡ ᵝ 

̔AWDCH[3:0] ᵝ Ӟ ⌠ CHSELR  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

25̔24 Reserved    

23 AWDEN RW 0 

ᶏ  

ᴆ ᵝ 

0̔Ҍᶏ  

1̔ᶏ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

22 AWDSGL RW 0 

ѿҩ ᶏ  

ᴆ ᵝ ᶏ AWDCH[3̔0]ᵝ

҉  

0̔ ҉ᶏ  

1̔ ѿҩ ҉ᶏ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

21̔17 Reserved    

16 DISCEN RW 0 

 

ᴆ ᵝ̆ᶏ /Ҍᶏ  

0̔Ҍᶏ  

1̔ᶏ  

Ҍ ᶏ ᶏ ̕ DISCEN=1  

CONT=1. 

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

15 Reserved    

14 WAIT RW 0 

 

ᴆ ᵝ̆ᶏ /Ҍᶏ  

0̔ ῏  

1̔  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

13 CONT RW 0 

/  

ᴆ ᵝȂ ҹ 1̆ ⌠ ҹ ̆ ↕ᴪѿ

 

Ҍ ᶏ ᶏ ̕ DISCEN=1  

CONT=1. 

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

12 OVRMOD RW 0 

 

ᴆ ᵝ̆  

0̔ ̆ADC_DR Ḡ ṿ 

1̔ ̆ADC_DR ᴪ ҉ѿ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

11̔10 EXTEN[1:0] RW 00 

ꜚᶏ  

ᴆ ᵝ̆ ꜚ ᶏ ꜚ 

00̔ ᴆ ꜚ Ҍᶏ ̂ ᴆ ꜚ ̃ 

01̔҉ ᴆ ꜚ  

10̔Ҋ ᴆ ꜚ  
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13.10.5. ADC  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 

                                

 

11̔҉ Ҋ ᴆ ꜚ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

9 Reserved    

8̔6 EXTSEL[2:0] RW 000 

ꜚ  

ᵝ ꜚ Ԋᴆ 

000̔TRG0(TIM1_TRG0) 

001̔TRG1(TIM1_CC4) 

010̔TRG2(Reserved) 

011̔TRG3( Reserved ) 

100̔TRG4(Reserved) 

101̔TRG5(Reserved) 

110̔TRG6(Reserved) 

111̔TRG7(Reserved) 

5 ALIGN RW 0 

 

ᴆ ᵝ  

0̔  

1̔  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

4̔3 
RES-

SEL[1:0] 
RW 00 

№  

ᴆ ᵝ №  

00̔12ᵝ 

01̔10ᵝ 

10̔8ᵝ 

11̔6ᵝ 

ֽ ADEN=0 ᴆ ᵬ ֓ᵝ 

2 SCANDIR RW 0 

↓  

ᴆ ᵝ̆ ↓  

0̔ ׆̂҉ 0⌠ 11̃ 

1̔ Ҋ̂׆ 11⌠ 0̃ 

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

1:0 Reserved     
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Bit Name R/W 
Reset 
Value 

Function 

31:28 
CKMODE 

[3:0]: 
  

RW 0 

ADC ̆ ᴆ ᵝ̆ ӈ ADC  

0000̔PCLK 

0001̔PCLK/2 

0010̔PCLK/4 

0011̔PCLK/8 

0100̔PCLK/16 

0101̔PCLK/32 

0110̔PCLK/64 

1000̔HSI 

1001̔HSI/2 

1010̔HSI/4 

1011̔HSI/8 

1100̔HSI/16 

1101̔HSI/32 

1110̔HSI/64 

ῒ̔ז 

ֽ ADCҌᶏ  ADCAL=0, ADSTART=0, ADSTP=0 and 

ADEN=0)Ȃ ᴆ ᾛ ᵬ ֓ᵝ 

27:0 Reserved       

13.10.6. ADC  (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 

 

13.10.7. ADC ṿ  (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 

31̔3 Reserved    

2̔0 SMP[2:0] RW 000 

 

ᴆ ᵝ  

000̔3.5ADC  

001̔5.5 ADC  

010̔7.5 ADC  

011̔13.5 ADC  

100̔28.5 ADC  

101̔41.5 ADC  

110̔71.5 ADC  

111̔239.5 ADC  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆ

Ώ ֓ᵝ 
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Bit Name R/W 
Reset 
Value 

Function 

31:28 
Re-

served 
      

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

ṿ 

ᴆ ̆ ӈ ṿ 

ֽ ADSART=0̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

15:12 
Re-

served 
      

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

ᵞ ṿ 

ᴆ ̆ ӈ ᵞ ṿ 

ֽ ADSART=0̂ Ḡ ̃ᾛ ᴆΏ ֓ᵝ 

13.10.8. ADC  (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 

Res Res 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 

CHS
EL 
12 

CHS
EL 
11 

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 
R
W 

RW RW RW RW RW RW RW RW RW RW 

 

13.10.9. ADC  (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 

31̔14 Reserved  0  

13 Reserved RW 0 ᵝ Ώ ̆ ⱳ  

12 CHSEL12 RW 0 

12̂VREFINT̃ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ

ᴆΏ ᵝ 

11 CHSEL11 RW 0 

11̂TS̃ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ

ᴆΏ ᵝ 

10 Reserved RW 0 ᵝ Ώ ̆ ⱳ  

9̔0 CHSELx RW 0x0000 

 

ᴆ ֓ᵝ̆ ӈ ↓  

0̔Ҍ ῀ -x 

1̔ ῀ -x 

ֽ ADSART=0 ̂ Ḡ ̃ᾛ

ᴆΏ ֓ᵝ 
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Bit Name R/W Reset Value Function 

31̔16 Reserved    

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

 

ᵝ Ȃ҉ ԍ Ȃ

Ȃ 

13.10.10. ADC ‰ (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
. 

CALFAI
L 

Res Res 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               

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

Res Res 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            

 

Bit Name R/W Reset Value Function 

31 CALON R 0 

Calibration flağ ADC ‰ Ȃ 

1̔ADC ‰  

0̔ADC ‰ ꜚ ADC ‰ 

30 CALFAIL RC_W1 0 

Calibration fail flağ ԅ ADC ‰

ⱳ̆ҍ CALON ᶏ Ȃ 

CALON=0ȁCALFAIL=1̔ADC ‰  

CALON=0ȁCALFAIL=0̔ADC ‰ ⱳ 

CALON=1ȁCALFAIL=0̔ ‰ 

CALON=1ȁCALFAIL=1̔  

ᴆ ᵝ̆ ᴆΏ 1 ᴆΏ ADCAL=1

Ȃ 

29:14 Reserved - 0 - 

13:12 CALSMP[2:0] RW 0 

Calibration sample time selection 

ҊḤץ ̆ calibration

ҩ ̔ 

00̔2ҩ ADC  

01̔4ҩ ADC  

10̔8ҩ ADC  

11̔1ҩ ADC  

‰ SMP ̆ ‰

̆ᵖ ᴪ ‰  

11 CALSEL RW 0 

Calibrationῤ ᵝ̆ ԍ ‰

ῤ  

1̔ ‰ OFFSETץ  

0̔ ‰ OFFSET 

10:0 Reserved - 0 - 

13.10.11. ADC  (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 Res 
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13.10.12. ADC Ἕ 

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
 

0
x
0
0 

ADC
_IS
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
. 

A
W

D
 

R
e
s
. 

R
e
s
. 

O
V

R
 

E
O

S
E

Q
 

E
O

C
 

E
O

S
M

P
 

R
e
s
. 

Re-
set 
valu

e 

                                                0     0 0 0 0   

0
x
0
4 

ADC
_IE
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
. 

A
W

D
IE

 

R
e
s
. 

R
e
s
. 

O
V

R
IE

 

E
O

S
E

-

Q
IE

 
E

O
C

IE
 

E
O

S
M

P
I

E
 

R
e
s
. 

Re-
set 
valu

e 

                                                0     0 0 0 0   

0
x
0
8 

ADC
_CR 

A
D

C
A

L
 

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
. 

A
D

S
T

P
 

R
e
s
. 

A
D

-

S
T

A
R

T
 

R
e
s
. 

A
D

E
N

 

Re-
set 
valu

e 

0                                                     0   0   0 

0
x
0
C 

ADC
_CF
GR1 R

e
s
. 

R
e
s
. 

AWDCH 
[3:0] R

e
s
. 

R
e
s
. 

A
W

D
E

N
 

A
W

D
S

G
L
 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

D
IS

C
E

N
 

R
e
s
. 

W
A

IT
 

C
O

N
T

 

O
V

R
M

O
D

 

R
e
s
. 

R
e
s
. 

R
e
s
. 

EXTSE
L [2:0] 

A
L
IG

N
 

R
E

S
_
S

E
L
[1

:

0
] 

S
C

A
D

IR
 

R
e
s
. 

R
e
s
. 

Re-
set 
valu

e 

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

0
x
1
0 

ADC
_CF
GR2 

CKMODE 
[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
. 

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
. 

Re-
set 
valu

e 

0 0 0 0                                                         

0
x
1
4 

ADC
_SM
PR 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
. 

SMP 
[2:0] 

Re-
set 
valu

e 

                                                          0 

0
x
2
0 

ADC
_TR R

e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

HT[11:0] 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

LT[11:0] 

Re-
set 

        1 1 1 1 1 1 1 1 1 1 1 1         0 0 0 0 0 0 0 0 0 0 0 0 

Bit Name R/W Reset Value Function 

31̔24 Reserved    

23 TSEN RW 0 

ᴰ ᶏ ᵝ̆ ᴆ ᵝ̆ᶏ /Ҍᶏ

ᴰ  

0̔Ҍᶏ  

1̔ᶏ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆ

Ώ ֓ᵝ 

22 VREFEN RW 0 

‰ Vrefintᶏ ᵝ̆ ᴆ ᵝ̆ᶏ /Ҍᶏ

‰ Vrefint 

0̔Ҍᶏ  

1̔ᶏ  

ֽ ADSART=0 ̂ Ḡ ̃ᾛ ᴆ

Ώ ֓ᵝ 

21̔0 Reserved    
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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
 

valu
e 

0
x
2
8 

ADC
_CH
SEL

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
. 

C
H

S
E

L
1
2
 

C
H

S
E

L
1
1
 

R
e
s
. 

C
H

S
E

L
9
 

C
H

S
E

L
8
 

C
H

S
E

L
7
 

C
H

S
E

L
6
 

C
H

S
E

L
5
 

C
H

S
E

L
4
 

C
H

S
E

L
3
 

C
H

S
E

L
2
 

C
H

S
E

L
1
 

C
H

S
E

L
0
 

Re-
set 
valu

e 

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

0
x
4
0 

ADC
_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
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

DATA[15:0] 

Re-
set 
valu

e 

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

0
x
4
4 

ADC
_CC
SR C

A
L
O

N
 

C
A

L
F

A
IL

 

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
. 

C
A

L
S

M
P

 

[1
:0

] 

C
A

L
S

E
L
 

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
. 

Re-
set 
valu

e 

0 0                                 0 0 0                       

0
x
3
0
8 

ADC
_CC

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
. 

T
S

E
N

 

V
R

E
F

E

N
 

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
. 

Re-
set 
valu
e 

                0 0                                             



 PY32F002A ֯ᴠ ἐԛ 

127/271 

14.   (COMP) 

 ׃ .14.1

ῤ 2ҩ ̂general purpose comparators̃COMP̆№≢ COMP1 COMP2Ȃ ң

ҩ ᵬҹץ ̆Ӟ ҍץ timer ѿ ᶏ Ȃ 

ץ Ҋᶏ ̔ 

Â Ḥ ̆֟ ᵞⱳ ⱳ  

Â Ḥ  

Â ҍ timer PWM ₮ ̆Cycle by cycle └  

14.2. COMP Һ  

Â ҩ ץ̆῀  

ü I/O pin 

ü VCC 

ü ᴰ ₮ 

ü ῤ № ᶫ 3ҩ№ ṿ̂1/4ȁ1/2ȁ3/4̃ 

Â ⱳ  

Â ⱳ  

Â ₮ ץ ⌠ I/O timer ῀ᵬҹ  

ü OCREF_CLRԊᴆ̂cycle by cycle └̃ 

ü ҹ PWM shutdown ┤  

Â COMP1 COMP2 ץ window COMP 

Â ҩ COMPΐ Ҭ ֟ ⱬ̆ ᵬ ᵞⱳ׆ ̂sleep stop ̃ ̂ EXTĨ 

14.3. COMP ⱳ  

14.3.1. COMP  
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+

-

COMP1

+

-

COMP2

COMP1_INP

COMP1_INM

VREFINT

¾  VREFINT

 ½  VREFINT

 ¼  VREFINT

¾  VREFINT

 ¼  VREFINT

½  VREFINT

VREFINT

COMP2_INP

COMP2_INM
COMP2INMSEL

COMP1INMSEL

COMP1INPSEL

COMP1_INP0

COMP2INPSEL

COMP2_INP0

COMP1_INM1

COMP2_INM0

WINMODE

COMP1_OUT

COMP2_OUT

WINMODE

+

-
OPA

VREF1P2

VREFINT

¾  VREFINT

 ¼  VREFINT

½  VREFINT

Scaler

COMP1_INP1

COMP1_INM0

COMP2_INP1

COMP2_INP2

COMP2_INM1

COMP2_INM2

COMP1_INM2

filter

filter

COMP1_INM3

COMP2_INM3

COMP2_INM4

PA1

PB8

SCALEREN

COMP1WINMODE

PA0
PB1

PA3

PB4

PB6

PA2

PB7

VCC

TIM1_BK1
TIM1_Ocref_clr

TIM1_ETR
TIM3_Ocref_clr

TIM16_BK
TIM17_BK

TIM1_BK1
TIM1_Ocref_clr

TIM1_ETR
TIM3_Ocref_clr

TIM16_BK
TIM17_BK

COMP1 interrupt request
(to EXTI 17)

COMP1_OUT

COMP2 interrupt request
(to EXTI 18)

COMP2_OUT

PA0/PA6/PA11/PB0/PB5

PA2/PA7/PA12

COMP1POL

COMP2POLFLTEN

FLTEN

VCC

TS_VOUT

PF3 COMP2_INP3

PB3

TS_VOUT

COMP analog COMP_CTRL

COMP2WINMODE

PB2
COMP1_INP2

SCALEREN

 

 14-1  

14.3.2. COMP ῤ Ḥ  

ᵬ ῀ I/Ŏ GPIO Ҭ Ȃ 

 ₮ ץ GPIO ⱳ ̂alternate functioñ ⌠ I/O pinȂ 

 ₮Ӟ ץ ῤ ⌠ timer ῀̆ Ҋץ⌠ ̔ 

Â ┤ ῀ ̆PWMḤ shut-down 

Â ᶏ OCREF_CLR ῀ Cycle-by-cycle └ 

Â ῀  

14.3.3. COMP ᵝ  

COMP ңҩ ̔ 

1̃ PCLK̂APB clock̃̆ ԍ ᶫ  

2̃ COMP ̆ ԍ ₮ ̂ ₮ ȁ ┬ ̃ ̆

ҹ PCLK LSIȂ stop Ҋ ᵬ ̆ LSIȂ 

COMP ᵝḤ ̔ 

1̃ ₮ ̂ ₮ ȁ ┬ ̃ ᵝ̆ ᵝḤ APB ᵝ

COMP ᴆ ᵝ ̂RCC_APBRSTR2.COMP1RST RCC_APBRSTR2.COMP2RST̃ 

14.3.4. COMP └ 

ץ ῃ ̆ᶛ Ḡ Ȃ ԍ ⱳ ῃ ̆ Ḡ

₮ PĈprogram counter̃ Ӱ ̆ Ҍ ΏȂ 

̆ └ ץ ΏḠ ̂ ̃Ȃ 

Ώ ̆COMPx Lockᵝ 1̆ ᶏ ҩ ̆ COMPx LockᵝȂ 
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ΏḠ ֽ ᵝḤ ᵝ Ȃ 

14.3.5. Window  

Window ᵬ ᵞ ṿ ῤȂ 

ᶏץ ңҩ ⇔ window Ȃ ⌠ңҩ non-invertinĝ+

̃ ῀̆ ṿ ᵞ ṿ№≢ ⌠ңҩ inverting ῀ ̂- ̃Ȃ 

ᶏ WINMODEᵝ̆ ץ ңҩ non-invertinĝ+ ῀ ̃ ⌠ѿ ̆ ⌠ ѿҩ I/O 

pin ᵬ Ȃ 

+

-

COMP1

+

-

COMP2

COMP1_INP

COMP1_INM

COMP2_INP

COMP2_INM

Lower threshold

Upper threshold

Input
COMP1_OUT

COMP2_OUT

 

 14-2 window comparator 

14.3.6.  

ҹ ᾧ Ḥ ’֟ Ẋ ₮ ̆ ᶏץ ⱳ ̂ ᶏ COMP1_CSR

HYSTᵝ̆ COMP1 COMP2 ⱳ ̃Ȃ 

14.3.7. ⱳ  

ⱳ ᴰ ץ COMPx_CSR PWRMODE[1:0]ᵝ Ҍ ץ̆

trade-offȂ high speed medium speedң ̆ high speed 

modeҊ ⱳ ̆ᴰ Ӟ Ȃ ̆ ῀ stopӊ╠̆ PWR_CR2 LPR=1̂

low power regulatorᶫ ̃̆↕ ᾢ COMP Medium speed(PWRMODE=01)Ȃ 

̆ҹ ᵞⱳ ̆APB COMP RCC_APBENR2.COMP1EN̂

RCC_APBENR2.COMP2EÑ └̆ ᴆ ᶏ COMP ̆ ᶏ Ȃ 

14.3.8.  

ץ COMP_FR ̆ᶏ COMP ₮ ⱳ Ȃ

COMP_ENᶏ ╠ Ȃ 
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COMPEN

FLTEN

₮

₮

̔ FLTCNT ṿ‗ ̆ ҹ(FLTCNT+1)T

 

 14-3 COMP  

14.3.9. COMPҬ  

₮ ῤ ⌠ EXTI └ ̂extended interrupts and events̃Ȃ ҩ

EXTI linê17 18̃̆ ֟ Ҭ ԊᴆȂ └ ᵬ׆ᵞⱳ Ȃ 

14.4. COMP  

14.4.1. COMP1 └ (COMP1_CSR) 

Address:0x00 

Reset value:0x0000 0000 

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

LOC
K 

COMP_O
UT 

Re
s 

Re
s 

Res 
Re
s 

Res Res 
Re
s 

Re
s 

Re
s 

Re
s 

PWR-
MODE[1:

0] 
Res HYST 

RW R           
R
W 

R
W 

 RW 

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

PO-
LAR-
ITY 

Res 
Re
s 

Re
s 

WINMO
DE 

Re
s 

INPSEL[1:
0] 

INMSEL[3:0] 
Re
s 

Re
s 

SCALE
R 

_EN 

COMP
1 

_EN 

RW  - - RW - RW RW 
R
W 

R
W 

R
W 

R
W 

  RW RW 

 

Bit Name R/W Reset Value Function 

31 LOCK RW 0 

COMP1_CSR lock 

ᴆ ᵝ̆ ᵝ Ȃ ᵝ̆↕ᴪ

COMP1_CSR 32ᵝ 

0̔ ̆ Ώ ҩ  

1̔ ̆ ҩ  

30 COMP_OUT R  

COMP1 ₮  

ᵝ ̆ ԅ COMP1 ₮

Ȃ 

29̔20 Reserved    

19̔18 PWRMODE[1:0] RW 0 

COMP1ⱳ  

ᴆ Ώ̆ ԅⱳ COMP1

Ȃ Ҋⱳ ̆  

00̔High speed 

01̔Medium speed 

10̔High speed 

11̔High speed 

̔ bitҌ LOCKⱳ └Ȃ 
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17 Reserved    

16 HYST RW 0 

COMP1 COMP2 ⱳ ᶏ └ 

0̔ ⱳ ῏  

1̔ ⱳ ᶏ  

15 POLARITY RW 0 

COMP1  

ᴆ Ώ̂ ̃ 

0̔Ҍ  

1̔  

14̔12 Reserved    

11 WINMODE RW 0 

COMP1 ₮ ̂window ̃ 

ᴆ Ώ̂ ̃ 

0̔Ḥ INPSEL[1:0]  

1̔COMP2 COMP2_INPḤ  

ңҩ COMP WINMODE Ҍ ᶏ Ȃ 

10 Reserved    

9̔8 INPSEL[1:0] RW 00 

00̔PB8 

01̔PB2 

10̔PA1 

11̔Reserved 

7̔4 INMSEL[3:0] RW 0000 

0000̔1/4 VREFINT 

0001̔1/2 VREFINT 

0010̔3/4 VREFINT 

0011̔VREFINT 

0100̔VCC 

0101̔TS 

0110̔PB1 

0111̔Reserved 

1000̔PA0 

ῒ1/4̔ז VREFINT 

3̔2 Reserved    

1 SCALER_EN RW 0 

VREFINT ῏ ῀ᶏ ̆ VREFINTȁ3/4 

VREFINTȁ1/2 VREFINTȁ1/4 VREFINTҬᴋᵥѿҩᵬ

ҹ ῀ ̆ ᵝȂ 

0̔Ҍ SCALER 

1̔ᶏ SCALER 

0 COMP1_EN RW 0 

COMP1ᶏ ᵝ 

ᴆ Ώ̂ ̃ 

0̔Disable 

1̔Enable 

14.4.2. COMP1 (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 

1  

ҹ APB LSIȂ ṿ Ȃ

⌠ ṿ ̆ ѿ ₮Ȃ 

=FLTCNT[15:0] 

15:1 Reserved  0x0  

0 FLTEN1 RW 0x0 

1 ⱳ  

0̔ ⱳ  

1̔ᶏ ⱳ  

Note: ᵝ COMP1_ENҹ 0 ᵝ 
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14.4.3. COMP2 └ (COMP2_CSR) 

Address:0x10 

Reset value:0x0000 0000 

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

LOC
K 

COMP_OU
T 

Re
s 

Re
s 

Res 
Re
s 

Res Res 
PWR-

MODE[1:
0] 

Res 

RW R           RW RW   

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

PO-
LAR-
ITY 

Res 
Re
s 

Re
s 

WINMOD
E 

Re
s 

INPSEL[1:
0] 

INMSEL[3:0] 
Re
s 

Re
s 

Re
s 

COMP
2 

_EN 

RW  - - RW - RW RW 
R
W 

R
W 

R
W 

R
W 

   RW 

 

Bit Name R/W 
Reset 
Value 

Function 

31 LOCK RW 0 

COMP2_CSR lock 

ᴆ ᵝ̆ ᵝ Ȃ ᵝ̆↕ᴪ COMP2_CSR

32ᵝ 

0̔ ̆ Ώ ҩ  

1̔ ̆ ҩ  

30 COMP_OUT R  
COMP2 ₮  

ᵝ ̆ ԅ COMP2 ₮ Ȃ 

29̔20 Reserved    

19̔18 PWRMODE[1:0] RW  

COMP2ⱳ  

ᴆ Ώ̆ ԅⱳ COMP2  

00̔High speed 

01̔Medium speed 

10̔High speed 

11̔High speed 

̔ bitҌ LOCKⱳ └Ȃ 

17̔16 Reserved    

15 POLARITY RW  

COMP2  

ᴆ Ώ̂ ̃ 

0̔Ҍ  

1̔  

14̔12 Reserved    

11 WINMODE RW  

COMP2Ҍ ₮ ̂window ̃ 

ᴆ Ώ̂ ̃ 

0̔Ḥ INPSEL[1:0]  

1̔COMP2 COMP2_INPḤ  

ңҩ COMP WINMODE Ҍ ᶏ Ȃ 

10 Reserved    

9̔8 INPSEL[1:0] RW  

COMP2Ҍ ῀ Ḥ  

ᴆ Ώ̂ ̃ 

00̔PB4 

01̔PB6 

10̔PA3 

11̔PF3 

7̔4 INMSEL[3:0] RW  

0000̔1/4 VREFINT  

0001̔3/4 VREFINT  

0010̔1/2 VREFINT  

0011̔VREFINT 

0100̔VCC 

0101̔TS 

0110̔PB3 

0111̔PB7 

1000̔PA2 

>1000̔1/4 VREFINT 
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Bit Name R/W 
Reset 
Value 

Function 

3̔1 Reserved    

0 COMP2_EN RW  

COMP2ᶏ ᵝ 

ᴆ Ώ̂ ̃ 

0̔Disable 

1̔Enable 

14.4.4. COMP2 (COMP2_FR) 

Address: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 

 

Bit Name R/W Reset Value Function 

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

2  

ҹ APB LSIȂ ṿ Ȃ

⌠ ṿ ̆ ѿ ₮Ȃ 

=FLTCNT[15:0] 

15:1 Reserved  0x00  

0 FLTEN2 RW 0x0 

2 ⱳ  

0̔ ⱳ  

1̔ᶏ ⱳ  

Note: ᵝ COMP2_ENҹ 0 ᵝ 

14.4.5. COMP Ἕ 

O
ff
s
et 

Reg
iste

r 

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_C
SR 

L
O

C
K

 

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
. 

P
W

R
-

M
O

D
E

[1
:0

] 

R
e
s
. 

H
Y

S
T

 

P
O

L
A

R
IT

Y
 

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
] 

INMSEL 
[3:0] R

e
s
. 

R
e
s
. 

S
C

A
L
E

R
_
E

N
 

C
O

M
P

1
_
E

N
 

Re-
set 
valu

e 

0 0                     0 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 
valu

e 

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

0
x
1
0 

CO
MP
2_C
SR 

L
O

C
K

 

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
. 

P
W

R
-

M
O

D
E

[1
:0

] 

R
e
s
. 

H
Y

S
T

 

P
O

L
A

R
IT

Y
 

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
] 

INMSEL 
[3:0] R

e
s
. 

R
e
s
. 

S
C

A
L
E

R
_
E

N
 

C
O

M
P

2
_
E

N
 

Re-
set 
valu

e 

0 0                     0 0   0 0       0   0 0 0 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
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Re-
set 
valu

e 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0                               0 
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15.  └  (TIM1)  

15.1. TIM1  ׃

timer̂TIM1̃ 16ᵝ № ꜚ ꜚ Ȃ ץ ᵬ ̆ ̔

῀Ḥ ̂ ῀ ̃ ‖ ̆ ֟ ₮ ̂ ₮ ȁ ₮ PWMȁ ῀ ԑ

PWM̃Ȃ 

‖ ᶏץ № RCC └№ ׆̆ ⌠ └Ȃ timer

̂TIM1̃ ̂TIMx̃timer ῃ ̆Ҍ῍֣ᴋᵥ Ȃױז ץ Ȃ 

15.2. TIM1 Һ  

Â 16bit ҉ȁ Ҋ ҉ Ҋ ꜚ  

Â 16bit № ̆ᾛ 1⌠ 65535 № ̂on the flỹ 

Â 4ҩ  

ü ῀  

ü ₮  

ü PWM֟ ̂ Ҭ ̃ 

ü ‖ ₮ 

Â ԑ ₮ 

Â ᶏ Ḥ └ ԑ  

Â ̆ ̆  

Â ┤ ῀ ץ ₮Ḥ ҹ ᵝ  

Â Ҭ ֟  ҊԊᴆץ

ü ̔ ҉ȁ Ҋ ₮̆ ∆ ̂ ᴆ ῤ ̃ 

ü Ԋᴆ 

ü ῀  

ü ₮  

ü ┤ ῀ 

Â ̂ ֜̃ ҹ ᵝ ᴰ  

Â ῀ᵬҹ  
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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

 

 15-1 └  

15.3. TIM1 ⱳ  

15.3.1. ᾝ 

└ Һ № ѿҩ 16ᵝ ҍῒ ῏ ꜚ Ȃ ҩ ץ ҉

ȁ Ҋ ҉ Ҋ Ȃ № № ⌠Ȃ  

ȁ ꜚ № ץ ᴆ Ώ̆ ᶏ Ώׅ Ȃ 

ᾝ ̔ 

Â ̂TIM1_CNT̃ 

Â № ̂TIM1_PSC̃ 

Â ꜚ ̂TIM1_ARR̃ 

Â ̂TIM1_RCR̃ 

ꜚ ᾢ ̆Ώ ꜚ Ȃ TIMx_CR1

Ҭ ꜚ ᶏ ᵝ̂ARPẼ ̆ ῤ Ԋᴆ UEV ᴰ ⌠

Ȃ ⌠҉ ₮̂ Ҋ Ҋ ᴆ̃ TIMx_CR1 Ҭ UDISᵝ ԍ 0

̆֟ ԊᴆȂ ԊᴆӞ ץ ᴆ֟ Ȃ 

№ ₮ CK_CNT ꜚֽ̆ ԅ TIM1_CR1 Ҭ ᶏ ᵝ

̂CEÑ ̆CK_CNT Ȃ 
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̆ ԅ TIM1_CR CENᵝ ѿҩ ̆ Ȃ 

№  

№ ץ 1⌠ 65535ӊ ᴋ ṿ№ Ȃ ԍѿҩ̂ TIMx_PSC Ҭ

̃16ᵝ └ 16ᵝ Ȃ ҹ ҩ └ ‖ ̆ Ȃ №

Ҋѿ Ԋᴆ⌠ Ȃ 

16-2 16-3 ₮ԅ № ̆ ᶛ Ȃ 

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

 

 15-2 № ̆ 2 ⌠ 1 ׆  

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

 

 15-3 № ̆ 4 ⌠ 1 ׆  

15.3.2.  

҉  

҉ ̆ ׆ 0⌠ ꜚ ṿ ̆ ׆ 0 ̆ ֟ ѿҩ ₮ԊᴆȂ 

ᶏ ̆↕ ҉ ₃ ̂ ̃ ̆֟ ԊᴆȂ ↕̆

ҩ ₮ ̆֟ ԊᴆȂ 

TIMx_EGR Ҭ( ᴆ ᶏ ׆ └ ) UGᵝӞ ֟ץ ѿҩ ԊᴆȂ 

TIMx_CR1 Ҭ UDISᵝ̆ ץ Ԋᴆ̕ Ӟ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ ӊ╠̆ Ҍ֟ ԊᴆȂ ᶏ ̆ ֟ Ԋᴆ ̆ ׅ
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ᴪ ’0’̆ № Ӟ 0(ᵖ № ṿҌ )Ȃ ̆ ԅ TIMx_CR1 Ҭ

URSᵝ( )̆ UGᵝ ֟ ѿҩ Ԋᴆ UEV̆ᵖ ᴆҌ UIF ( Ҍ֟ Ҭ )Ȃ

ҹԅ ᾧ Ҋ ̆ ֟ Ҭ Ȃ  

ѿҩ Ԋᴆ ̆ ̆ ᴆ (ᶭ URSᵝ) ᵝ(TIMx_SR

Ҭ UIFᵝ)Ȃ 

Â ⱴ ҹ TIMx_RCR ῤ Ȃ 

Â ꜚ ῀ ṿ(TIMx_ARR)Ȃ  

Â № ‖ ῀ ṿ(TIMx_PSC ῤ )Ȃ 

Ҋ ₮ѿ֓ᶛ ̆ TIMx_ARR=0x36 Ҍ Ҋ ꜚᵬȂ 

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

 

 15-4 ̆ῤ № ҹ 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)

 

 15-5 ̆ῤ № ҹ 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

 

 15-6 ̆ῤ № ҹ 4 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

1F 20 00

 

 15-7 ̆ῤ № ҹ 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
 

 15-8 ̆  ARPE=0 Ԋᴆ(TIM1_ARR ῀) 
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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

 

 15-9 ̆  ARPE=1 Ԋᴆ( ῀ԅ TIM1_ARR) 

Ҋ  

Ҋ ׆̆ ꜚ ṿ Ҋ ⌠ 0̆ ׆ ꜚ ṿ Ҋ ̆ ֟ ѿҩ

Ҋ ₮ԊᴆȂ 

ᶏ ԅ ̆ Ҋ ԅ (TIMx_RCR)Ҭ ̆ ֟ Ԋᴆ

(UEV)̆ ↕ Ҋ ֟ ԊᴆȂ  

TIMx_EGR Ҭ( ᴆ ᶏ ׆ └ ) UGᵝ̆Ӟ ֟ץ ѿҩ Ԋ

ᴆȂ 

TIMx_CR1 UDISᵝ ץ UEVԊᴆȂ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ ҹ 0ӊ╠Ҍᴪ֟ ԊᴆȂ ̆ ׅᴪ׆ ╠ ꜚⱴ ṿ ̆

ғ № ׆ 0 (ᵖ № Ҍ )Ȃ  

̆ ԅ TIMx_CR1 Ҭ URSᵝ( ) ̆ UGᵝ ֟ ѿҩ Ԋᴆ UEV

ᵖҌ UIF ( Ҍ֟ Ҭ )̆ ҹԅ ᾧ Ԋᴆ ̆ ֟

Ҭ Ȃ  

Ԋᴆ ̆ ̆ ғ( URSᵝ ) ᵝ(TIMx_SR Ҭ

UIFᵝ)Ӟ Ȃ 

Â ҹ TIMx_RCR Ҭ ῤ  

Â № ⱴ ҹ ṿ(TIMx_PSC ṿ)Ȃ 

Â ╠ ꜚⱴ ҹ ṿ(TIMx_ARR Ҭ ῤ )Ȃ 

̔ ꜚ ῀ӊ╠ ̆ Ҋѿҩ ṿȂ 
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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

 

 15-10 ̆ῤ № ҹ 1 

Counter register 0036 0035 0034 0033

CNT_EN

0001 00000002

Update interrupt flag(UIF)

 

 15-11 ̆ῤ № ҹ 2 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

0001 0000 00350036

 

 15-12 ̆ῤ № ҹ 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

 

 15-13 ̆ῤ № ҹ 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
 

 15-14 ̆ ᶏ Ԋᴆ 

Ҭ  ( ҉/ Ҋ ) 

Ҭ ̆ ׆ 0 ⌠ ꜚⱴ ṿ(TIMx_ARR )ʛ1̆֟ ѿҩ ₮Ԋ

ᴆ̆ Ҋ ⌠ 1 ғ֟ ѿҩ Ҋ Ԋᴆ̕ Ῥ׆ 0 Ȃ 

   Ҭ TIMx_CR1 Ҭ CMSҌ ԍ 0 Ȃ ₮ ̆ ₮ Ҭ

ᵝ̆ ̔ Ҋ ̂Ҭ 1̆CMS=”01”̃, ҉ ̂Ҭ 2̆CMS=”10”̃ ҉

Ҋ ̂Ҭ 3̆CMS=”11”̃Ȃ 

Ҋ̆Ҍ Ώ῀ TIMx_CR1Ҭ DIR ᵝȂ ᴆ ╠ Ȃ 

ץ ҉ Ҋ ֟ Ԋᴆ̕Ӟ ץ ( ᴆ ᶏ ׆ └ )

TIMx_EGR Ҭ UGᵝ֟ ԊᴆȂ ̆ ׆ 0 ̆ № Ӟ ׆ 0

Ȃ  

TIMx_CR1 Ҭ UDISᵝ ץ UEVԊᴆȂ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ ҹ 0ӊ╠Ҍᴪ֟ ԊᴆȂ ̆ ׅᴪ ╠ ꜚ ⱴ ṿ̆

҉ Ҋ Ȃ  

̆ ԅ TIMx_CR1 Ҭ URSᵝ( ) ̆ UGᵝ ֟ ѿҩ Ԋᴆ UEV

ᵖҌ UIF ( Ҍ֟ Ҭ )̆ ҹԅ ᾧ Ԋᴆ ̆ ֟

Ҭ Ȃ 
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Ԋᴆ ̆ ̆ ғ( URSᵝ ) ᵝ(TIMx_SR Ҭ

UIFᵝ)Ӟ Ȃ  

Â ҹ TIMx_RCR Ҭ ῤ   

Â № ⱴ ҹ (TIMx_PSC ) ṿȂ 

Â ╠ ꜚⱴ ҹ ṿ(TIMx_ARR Ҭ ῤ 

̔ ҹ ₮ ֟ ̆ ꜚ ῀ӊ╠ ̆ Ҋѿҩ

ṿ( ҹ ṿ) 

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

 

 15-15 ̆ῤ № ҹ 1̆TIMx_ARR = 0x6 

Counter register 0036 0035 0034 0033

Timer clock = CK_CNT

CK_PSC

CNT_EN

0001 00000002

Counter overflow

Update interrupt flag(UIF)

 

 15-16 ̆ῤ № ҹ 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
 

 15-17 ̆ῤ № ҹ 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

 

 15-18 ̆ῤ № ҹ 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

 

 15-19 ̆ARPE=1 Ԋᴆ( Ҋ ) 
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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

 

 15-20 ̆ARPE=1 Ԋᴆ( ₮) 

15.3.3. Ҋ  

ᾝ ԅ῏ԍ ҉ȁ Ҋ ₮ Ԋᴆ ᵥ֟ Ȃ ҉ֽ ⌠

֟ Ȃ Ӟ ֟ PMWḤ Ȃ 

N ҉ Ҋ ̆ ׆ ᴰ ⌠ ̂TIMx_ARR ꜚ ῀

̆TIMx_PSC ̆ Ҋ / TIMx_CCRx̃̆N TIMx_RCR

Ҭ ṿȂ 

Ҋ ᴋᵥѿ ᴆ ⁞̔ 

Â ҉ Ҋ ₮  

Â Ҋ Ҋ Ҋ  

Â Ҭ Ҋ ҉ Ҋ Ȃ └ԅ PWM ᵝ 128̆ᵖ

ҩ PWM 2 Ȃ Ҭ Ҋ̆ ҹ ̆ ҩ PWM Ҭֽ┘

ѿ ̆↕ № ҹ 2xTckȂ 

ꜚⱴ ̆ TIMx_RCR ṿ ӈȂ Ԋᴆ ᴆ֟ ̂

TIMx_EGRҬ UGᵝ̃ ᴆ ׆ └ ֟ ̆↕ ṿ ̆ Ԋ

ᴆ̆ ғ TIMx_RCR Ҭ ῤ ⌠ Ȃ 

Ҭ Ҋ̆ ԍ RCR ṿ̆ ‗ԍ RCR Ώ῀ ̆₮ ҉ ȁ

Ҋ ̆↕ Ԋᴆ֟ Ȃ ꜚ ӊ╠Ώ RCR̆ ҉ ֟ ԊᴆȂᶛ ̆ ԍ RCR = 3 ̆

Ԋᴆ ֟ 4ҩ҉ Ҋ Ԋᴆ̂ ‗ԍ RCR Ώ῀ ṿ̃Ȃ 
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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 event̔preload registers transferred to active 

registers and update initerrupt generated

By SW

upcounting downcounting

By SW
By SW

counter-aligned mode 

 

 15-21 Ҍ Ҋ ᶛ ̆  TIM1_RCR  

15.3.4.  

ץ Ҋץ ᶫ̔ 

Â ῤ ̂CK_INT̃ 

Â 1̔ ῀  

Â 2̔ ῀ ETR 

Â ῤ ῀̂ITRx̃̔ᶏ ѿҩ ᵬҹ ѿҩ № Ȃᶛ ̆ ץ ѿҩ

Timer1ᵬҹ ѿҩ Timer16 № Ȃ 

ῤ ̂CK_INT̃ 

׆ └ ̆↕ CENȁDIR̂TIMx_CR1 ̃ UGᵝ̂TIMx_EGR ̃ Ԋ ҉

└ᵝ̆ ғ ᴆḱ Ȃ CENᵝ Ώ 1̆ № ῤ CK_INT ᶫȂ 
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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

 

 15-22 ѿ Ҋ └ ̆ῤ № ҹ 1 

1 

TIMx_SMCR SMS=111 ̆ ҬȂ ץ ῀ ҩ҉ Ҋ

Ȃ 

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]
 

 15-23 TI2 ᶛ  

Counter clock = CK_CNT = CK_PSC

CNT_EN

TI2

TIF

Counter register 363534

Write TIF=0

 

 15-24  1 Ҋ └  

2 

Ώ TIMx_SMCR ECEҹ 1̆ Ȃ ETR ѿҩ҉ Ҋ

Ȃ 
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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
 

 15-25 TI2 ῀  

 

fCK_INT

Counter register

ETRP

CNT_EN

34 35

Counter clock = CK_CNT = CK_PSC

ETR

36

ETRF

 

 15-26  2 Ҋ └  

15.3.5. /  

ѿҩ / ѿҩ / ̂ ̃̆ ῀ №̂ ῀

ȁ № ̃̆ ₮ №̂ ₮ └̃Ȃ 

῀ № Tix ῀Ḥ ̆ ֟ ѿҩ Ḥ TixFȂ ̆ѿҩ

֟ ѿҩḤ ̂TixFPx̃̆ ׆ᵬҹץ └ ῀ ᵬҹ └Ȃ Ḥ № ῀

̂IcxPS̃Ȃ 

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

 

 15-27 / ( ̔  1 ῀ №) 

₮ №֟ ѿҩҬ OCxRef( )ᵬҹ ‰̆ ‗ ₮Ḥ Ȃ 
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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

Lo
w

  8

(i
f 

1
6

-b
it

)

 

 15-28 /  1 Һ  

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

CC1NE CC1E

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

 

 15-29 / ₮ №(  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
 

 15-30 / ₮ №(  4) 

/ ѿҩ ѿҩ Ȃ Ώ ֽ ᵬ Ȃ  

Ҋ̆ ҉̆ Ῥ └⌠ ҬȂ  

Ҋ̆ ῤ └⌠ Ҭ̆ ῤ Ȃ 

15.3.6. ῀  

῀ Ҋ̆ ⌠ IcxḤ ҉ ̆ ╠ṿ ⌠ / ҬȂ

Ԋᴆ ̆ CcxIF ̂TIMx_SR ̃ 1̆ Ҭ ᵬ ̆↕ ֟ Ҭ Ȃ

Ԋᴆ CcxIF ҹ ̆↕ CcxOF̂TIMx_SR ̃ 1ȂΏ CcxIF=0

CcxIF̆ Ữ TIMx_CCRx Ҭ Ӟ CcxIFȂΏ CcxOF=0 CcxOFȂ 

Ҋᶛץ ᵥ TI1 ῀ ҉ ṿ⌠ TIMx_CCR1 Ҭ̆ Ҋ̔  
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Â ῀ ̔TIMx_CCMR1 ⌠ TI1 ῀̆ ῀Ώץ TIMx_CCMR1 Ҭ CC1S=01̆

CC1SҌҹ’00’̆ ҹ ῀̆ ғ TIMx_CCR1 ҹ Ȃ  

Â ῀Ḥ ̆ ῀ ҹ ( ῀ҹ Tix ̆ ῀ └ᵝ

TIMx_CCMRx Ҭ IcxF ᵝ)ȂẊ ῀Ḥ 5 ҩῤ ῤ ꜚ̆ ױ

ԍ 5ҩ ̕ ױ ץ)ץ Fck_int ) 8 ץ̆ TI1҉ѿ

̆ TIMx_CCMR1 ҬΏ῀ IC1F=0011Ȃ  

Â TI1 ̆ TIMx_CCER ҬΏ῀ CC1P=0(҉ ) 

Â ῀ № Ȃ ᶛҬ̆ ױ ѿҩ ┴̆ №

(Ώ TIMx_CCMR1 IC1PS=00)Ȃ  

Â TIMx_CCER CC1E=1̆ᾛ ṿ⌠ ҬȂ  

 

ѿҩ ῀ ̔  

Â ֟ ̆ ṿ ᴰ ⌠ TIMx_CCR1 Ȃ  

Â CC1IF (Ҭ )Ȃ 2ҩ ̆ CC1IF ̆CC1OFӞ

1Ȃ  

Â ԅ CC1IEᵝ̆↕ᴪ֟ ѿҩҬ Ȃ  

ҹԅ ₮̆ ₮ ₮ ӊ╠ ̆ ҹԅ ᾧҡ ₮ ₮ ӊ

ӊ╠ ֟ ₮Ḥ Ȃ  

̔ TIMx_EGR Ҭ CCxGᵝ̆ ץ ᴆ֟ ῀ Ҭ Ȃ 

15.3.7. ῀ ̂PWM input modẽ 

῀ ѿҩ ᶛ̆ Ҋ↓ ≢ ̆ ᵬҍ ῀ ̔ 

Â ңҩ IcxḤ ⌠ ѿҩ Tix ῀Ȃ 

Â 2ҩ IcxḤ ҹ ̆ᵖ Ȃ 

Â ῒҬѿҩ TixFPḤ ᵬҹ ῀Ḥ ̆ ׆ └ ᵝ Ȃ 

ᶛ ̆ ῀⌠ TI1҉ PWMḤ (TIMx_CCR1 ) (TIMx_CCR2 )

̆ΐᵣ Ҋ( ‗ԍ CK_INT № ṿ)  

Â TIMx_CCR1 ῀̔ TIMx_CCMR1 CC1S=01( Ҭ TI1)Ȃ 

Â TI1FP1 ( ⌠ TIMx_CCR1Ҭ )̔ CC1P=0(҉ )Ȃ 

Â TIMx_CCR2 ῀̔ TIMx_CCMR1 CC2S=10( Ҭ TI1)Ȃ 

Â TI1FP2 ( ⌠ TIMx_CCR2)̔ CC2P=1(Ҋ )Ȃ 

Â ῀Ḥ ̔ TIMx_SMCR Ҭ TS=101( TI1FP1)Ȃ 

Â ׆ └ ҹ ᵝ ̔ TIMx_SMCRҬ SMS=100Ȃ  

Â ᶏ ̔ TIMx_CCER Ҭ CC1E=1ғ CC2E=1Ȃ 
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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
 

 15-31 PWM ῀  

15.3.8. ₮  

₮ (TIMx_CCMRx Ҭ CCxS=00)Ҋ̆ ₮ Ḥ (OCxREF OCx/OCxN)

ᴆ ҹ ̆ Ҍᶭ ԍ ₮ Ȃ TIMx_CCMRx

Ҭ OCxM=101̆ ₮ Ḥ (OCxREF/OCx)ҹ Ȃ OCxREF ҹ

(OCxREF ҹ )̆ OCx ⌠ CCxP Ḥ Ȃ  

ᶛ ̔CCxP=0(OCx )̆↕ OCx ҹ Ȃ TIMx_CCMRx Ҭ OCxM=100̆

OCxREFḤ ҹᵞȂ  

Ҋ̆ TIMx_CCRx ӊ ׅ ̆ Ӟᴪ ḱ Ȃ ׅ

ᴪ֟ Ҭ Ȃ ᴪ Ҋ ₮ ѿ Ҭ׃ Ȃ 

15.3.9. ₮  

ⱳ └ѿҩ ₮ ̆ ѿ ⌠ Ȃ ҍ / ῤ

̆ ₮ ⱳ Ạ Ҋ ᵬ̔ 

Â ₮ (TIMx_CCMRx Ҭ OCxM ᵝ) ₮ (TIMx_CCER Ҭ CCxP ᵝ)

ӈ ṿ ₮⌠ ҉Ȃ ̆ ₮ Ḡץ (OCxM=000)ȁ

(OCxM=001)ȁ (OCxM=010) (OCxM=011)Ȃ  

Â Ҭ Ҭ ᵝ(TIMx_SR Ҭ CcxIFᵝ)Ȃ  

Â ԅ Ҭ (TIMx_DIER Ҭ CcxIEᵝ)̆↕֟ ѿҩҬ Ȃ 

 

TIMx_CCMRxҬ OCxPEᵝ TIMx_CCRx ᶏ Ȃ ₮ Ҋ̆

Ԋᴆ UEV OCxREF OCx ₮ Ȃ 

ץ ⌠ ѿҩ Ȃ ₮ ( ‖ Ҋ)Ӟ ₮ѿҩ ‖Ȃ 

₮ ̔  

1. (ῤ ̆ ̆ № )Ȃ  

2. Ώ῀ TIMx_ARR TIMx_CCRx ҬȂ  

3. ֟ ѿҩҬ ̆ CcxIEᵝȂ  

4. ₮ ̆ᶛ ̔  

─ ҍ CCRx OCx ₮ ̆ OCxM=011  

─ OCxPE = 0   
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─ CCxP = 0 ҹ   

─ CcxE = 1ᶏ ₮  

2020. TIMx_CR1 CENᵝ ꜚ  

TIMx_CCRx ᴋᵥ Ṝ ᴆ ץ └ ₮ ̆ ᴆ ᶏ

(OCxPE=’0’̆ ↕ TIMx_CCRx Ҋѿ Ԋᴆ )ȂҊ ₮ԅѿҩᶛ Ȃ 

Counter register

OC1REF=OC1

003A 003B B201B200

B201003ATIMx_CCR1

Write B201 in the CC1R register

Match detected on CCR1
Interrupt generated if enabled

 

 15-32 ₮ ̆  OC1 

15.3.10. PWM  

‖ └ ᾛץ ֟ ѿҩ TIMx_ARR ȁ TIMx_CCRx

Ḥ Ȃ 

TIMx_CCMRx Ҭ OCxMᵝΏ῀ľ110Ŀ̂PWM 1̃ ľ111Ŀ̂PWM 2̃̆

ҩ OCx ₮ ֟ ѿ PWMȂ TIMx_CCMRx OCxPEᵝᶏ

̆ TIMx_CR1 ARPEᵝ̆( ҉ Ҭ Ҭ)ᶏ ꜚ

Ȃ 

ֽ ѿҩ Ԋᴆ Ṝ̆ ᴰ ⌠ ̆ ӊ╠̆

TIMx_EGR Ҭ UGᵝ ∆ Ȃ 

OCx ץ ᴆ TIMx_CCER Ҭ CCxPᵝ ̆ ץ ҹ ᵞ

ȂOCx ₮ᶏ (TIMx_CCER TIMx_BDTR Ҭ)CcxEȁCcxNEȁMOEȁOSSI OSSRᵝ

└Ȃ TIMx_CCER Ȃ 

PWM ( 1 2)Ҋ̆TIMx_CNT TIMx_CCRx ̆(ᶭ )

ץ TIMx_CCRxŮTIMx_CNT TIMx_CNTŮTIMx_CCRxȂ 

TIMx_CR1 Ҭ CMSᵝ ̆ ֟ PWMḤ Ҭ PWMḤ

Ȃ 

 

PWM  

 ̧ ҉  

TIMx_CR1 Ҭ DIRᵝҹᵞ Ṝ ҉ Ȃ Ҋ ѿҩ PWM 1 ᶛ Ȃ

TIMx_CNT<TIMx_CCRx ̆PWM Ḥ OCxREFҹ ̆ ↕ҹᵞȂ TIMx_CCRxҬ ṿ ԍ

ꜚ ṿ(TIMx_ARR)̆↕ OCxREFḠ ҹ’1’Ȃ ṿҹ 0̆↕ OCxREFḠ ҹ’0’Ȃ Ҋ ҹ

TIMx_ARR=8 PWM ᶛȂ 
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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

 

 15-33 PWM ₮̆ ҉̂ARR=8̃ 

 ̧ Ҋ  

TIMx_CR1 DIRᵝҹ Ҋ Ȃ 

PWM 1̆ TIMx_CNT>TIMx_CCRx Ḥ OCxREFҹᵞ̆ ↕ҹ Ȃ TIMx_CCRxҬ

ṿ ԍ TIMx_ARRҬ ꜚ ṿ̆↕ OCxREFḠ ҹ’1’Ȃ ҊҌ ֟ 0˿ PWM Ȃ 

PWMҬ  

TIMx_CR1 Ҭ CMSᵝҌҹ’00’ ҹҬ ( ῒז OCxREF/OCxḤ

ᵬ )Ȃ Ҍ CMSᵝ ̆ ץ ҉ 1ȁ Ҋ 1ȁ

҉ Ҋ 1ȂTIMx_CR1 Ҭ ᵝ(DIR) ᴆ ̆Ҍ ᴆḱ Ȃ 

Ҋ ₮ѿ֓Ҭ PWM ᶛ  

Â TIMx_ARR = 8 

Â PWM 1 

Â TIMx_CR1 CMS=01̆ Ҭ Ҋ̆ Ҋ  
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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

 

 15-34 Ҭ  PWM (APR=8) 

ᶏ Ҭ ̔ 

Â ῀Ҭ ̆ᶏ ╠ ҉ / Ҋ ̕ ҉ Ҋ ‗ԍ

TIMx_CR1 Ҭ DIRᵝ ╠ṿȂ ̆ ᴆҌ ḱ DIR CMSᵝȂ  

Â Ҍ Ҭ Ώ ̆ ҹ ᴪ֟ Ҍ Ȃ ≢ ̔ ─ Ώ῀

ṿ ԍ ꜚ ⱴ ṿ(TIMx_CNT>TIMx_ARR)̆↕ Ҍᴪ Ȃᶛ ̆ ҉ ̆

ᴪ ҉ Ȃ ─ 0 TIMx_ARR ṿΏ῀ ̆ ̆ᵖҌ֟ Ԋᴆ UEVȂ 

Â ᶏ Ҭ Ḡ ̆ ꜚ ӊ╠֟ ѿҩ ᴆ ( TIMx_EGRᵝҬ UGᵝ)̆

ғҌ Ҭḱ ṿȂ 

15.3.11. ԑ ₮ ῀ 

└ (TIM1) ₮ң ԑ Ḥ ̆ ғ ₮ ῏ Ȃ 

ҹ ̆ ₮ ᴆ ױ ( ȁ ῏ ) Ȃ  

TIMx_CCER Ҭ CCxP CCxNPᵝ̆ ҹץ ѿҩ ₮ (Һ ₮ OCx ԑ

₮ OCxN)Ȃ  

ԑ Ḥ OCx OCxN Ҋ↓ └ᵝ └̔TIMx_CCER CcxE CcxNEᵝ̆

TIMx_BDTR TIMx_CR2 Ҭ MOEȁOISxȁOISxNȁOSSI OSSRᵝ̆ xx ┤ ⱳ ԑ

₮ OCx OCxN └ᵝȂ ≢ ̆ ⌠ IDLE (MOEҊ ⌠ 0) Ȃ  

CcxE CcxNEᵝ ῀ ̆ ┤ ̆↕ MOEᵝȂ ѿҩ ѿҩ

8ᵝ DTG[7:0]Ȃ Ḥ OCxREF ֟ץ 2 ₮ OCx OCxNȂ OCx OCxNҹ

̔ 

Â OCx ₮Ḥ ҍ Ḥ ̆ ҉ ԍ Ḥ ҉ ѿҩ Ȃ 

Â OCxN ₮Ḥ ҍ Ḥ ̆ ҉ ԍ Ḥ Ҋ ѿҩ Ȃ  

ԍ ╠ ₮ (OCx OCxN)̆↕Ҍᴪ֟ ‖Ȃ 
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Ҋ↓₃ ԅ ₮Ḥ ╠ Ḥ OCxREFӊ ῏ Ȃ(Ẋ CCxP=0ȁ

CCxNP=0ȁMOE=1ȁCcxE=1 ғ CcxNE=1) 

 

OCXREF

OCX

OCXN

delaydelay

 

 15-35 ῀ ԑ ₮ 

OCXREF

OCX

OCXN
delay

 

 15-36 ԍ ‖ 

OCXREF

OCX

OCXN delay

 

 15-37 ԍ ‖ 

ѿҩ ̆ TIMx_BDTR Ҭ DTGᵝ Ȃ 

OCxREF⌠ OCx OCxN 

₮ Ҋ( ȁ ₮ PWM)̆ TIMx_CCER CcxE CcxNEᵝ̆OCxREF

ץ ⌠ OCx OCxN ₮Ȃ ҩⱳ ץ ԑ ₮ ԍ ̆ ҩ ₮҉ ₮ѿҩ

(ᶛ PWM )Ȃ ѿҩᵬ ̆ ңҩ ₮ ԍ ̆ ԍ

ԑ ₮Ȃ  

̔ ᶏ OCxN(CcxE=0, CcxNE=1) ̆ Ҍᴪ ̆ OCxREF Ȃᶛ ̆

CCxNP=0̆↕ OCxN=OCxREFȂ ѿ ̆ OCx OCxN ᶏ (CcxE=CcxNE=1)̆ OCxREFҹ

OCx ̕ OCxN ̆ OCxREFᵞ OCxN ҹ Ȃ 

15.3.12. ᶏ ┤ ⱳ  

ᶏ ┤ ⱳ ̆ᶭ └ᵝ̆ ₮ᶏ Ḥ Ḥ ᴪ ḱ Ȃ ָӇ ’Ҋ̆

OCx OCxN ₮Ҍ ѿ ԍ ҉Ȃ 

┤ ץ ┤ ῀ ̆ Ҋῤץ ̔ 

Â CPU LOCKUP ₮ 

Â CSS ֟ failureԊᴆ 

ᵝ ̆┤ ̆MOEᵝҹᵞȂ TIMx_BDTR Ҭ BKEᵝ ᶏץ ┤ ⱳ ̆

┤ ῀Ḥ ץ ѿҩ Ҭ BKPᵝ ȂBKE BKP ץ ḱ Ȃ Ώ῀ BKE

BKPᵝ ̆ Ώ῀ӊ╠ᴪ 1ҩ APB ̆ ѿҩ APB ӊ ̆

Ώ῀ ᵝȂ 
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ҹ MOEҊ ץ ̆ Ḥ (ᵬ ₮ ) └ᵝ( TIMx_BDTR Ҭ)ӊ

ԅѿҩῬ Ȃ ҩῬ ᴪ Ḥ Ḥ ӊ ֟ Ȃ ≢ ̆ ҹᵞ Ώ

MOE=1̆↕ ₮ ӊ╠ ᾢ ῀ѿҩ ( (פ ⌠ ṿȂ ҹΏ῀ Ḥ

Ḥ Ȃ 

┤ ( ┤ ῀ ₮ )̆ Ҋ ꜚᵬ̔ 

Â MOE ᵝ ̆ ₮ ԍ ȁ ᵝ ( OSSI ᵝ )Ȃ ҩ

MCU ῏ ᶭ Ȃ 

Â ѿ MOE=0̆ ѿҩ ₮ ₮ TIMx_CR2 Ҭ OISxᵝ Ȃ OSSI=0̆↕

ᶏ ₮̆ ↕ᶏ ₮ ҹ Ȃ 

Â ᶏ ԑ ₮ ̔  

ü ₮ ᾢ ԍ ᵝ ( ‗ԍ )Ȃ ᵬ̆ ᶏ ̆

ⱳ Ӟ Ȃ 

ü ᶭ ̆ ᴪ ̆ ӊ OISx OISxN ᵝ

ꜚ ₮ Ȃ ᶏ ’Ҋ̆OCx OCxN ӞҌ ꜚ⌠ Ȃ ̆ ҹ

MOĔ ’Ҋ ѿ֓( 2ҩ ck_tim )Ȃ 

ü OSSI=0̆ ᶏ ₮̆ ↕Ḡ ᶏ ₮̕ ѿ CcxE ҍ CcxNE ӊѿ ̆ᶏ

₮ ҹ Ȃ 

Â ԅ TIMx_DIER Ҭ BIEᵝ̆ ┤ (TIMx_SR Ҭ BIFᵝ)ҹ’1’ ̆↕֟

ѿҩҬ Ȃ 

Â ԅ TIMx_BDTR Ҭ AOEᵝ̆ Ҋѿҩ Ԋᴆ UEV MOEᵝ ꜚ ᵝ̕ᶛ ̆

ץ Ȃ ↕̆MOE Ḡ ᵞ ⌠ Ῥ ’1’̕ ̆ ҩ ץ ῃ ̆ᵰ

ץ ┤ ῀ ⌠ ꜚ ₮ȁ ᴰ ῒז ῃ ᴆ҉Ȃ 

̔ ┤ ῀ҹ Ȃ ̆ץ ┤ ῀ ̆Ҍ ( ꜚ ᴆ) MOEȂ ̆

BIFҌ Ȃ 

┤ ץ BRK ῀֟ ̆ ̆ғ TIMx_BDTR Ҭ BKEᵝ Ȃ 

ԅ┤ ῀ ₮ ̆┤ Ҭ ԅΏḠ Ḡץ ῃȂ ᾛ ‟ ₃ҩ

( ̆OCx/OCxN ̆OCxM ̆┤ ᶏ )Ȃ ץ TIMx_BDTR

Ҭ LOCKᵝ̆҈׆ Ḡ Ҭ ѿ Ȃ MCU ᵝ LOCKᵝ ḱ ѿ Ȃ 

Ҋ ┤ ₮ ᶛȂ 
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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

 

 15-38 ┤ ₮ 

15.3.13. Ԋᴆ OCxREFḤ  

ԍѿҩ ̆ TIMx_CCMRx Ҭ OCxCEᵝҹ 1̆ ETRF ῀

OCxREFḤ ᵞ̆OCxREFḤ Ḡ ҹᵞ ̆ ⌠Ҋѿ Ԋᴆ UEVȂ 

ⱳ ԍ ₮ PWM ̆ Ҍ ԍ └ Ȃ 

ᶛ ̆OCxREFḤ ץ ⌠ѿҩ ₮̆ ԍ └ Ȃ ̆ETR Ҋ̔  

1. № ԍ῏ ̔TIMx_SMCR Ҭ ETPS[1:0]=00Ȃ  

2. 2̔TIMx_SMCR Ҭ ECE=0Ȃ  

3. (ETP) (ETF) ץ Ȃ  

Ҋ ԅ ETRF ῀ ҹ ̆ Ҍ OCxCE ṿ̆OCxREFḤ ꜚᵬȂ ҩᶛ Ҭ̆

TIMx ԍ PWM Ȃ 
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OCxREF(OCxCE=0)

ETRF

OCxREF(OCxCE=1)

Counter(CNT)

(CCRx)

OCxREF_CLR 
becomes high

OCxREF_CLR
still high

 

 15-39  TIM1  OCxREF 

15.3.14. Έ PWM ֟  

ѿҩ ҉ ԑ ₮ ̆ ᵝ CcxE CcxNEȂ COM commutationԊᴆ ̆ ֓

ᵝ ᴰ ⌠ ᵝȂ ץ ᾢ Ҋѿ ̆ ѿҩ ┴ ḱ

ȂCOM ץ TIMx_EGR COMᵝ ᴆ֟ ̆ TRGI҉ ᴆ֟ Ȃ 

COMԊᴆ ᴪ ѿҩ ᵝ(TIMx_SR Ҭ COMIFᵝ)̆ ԅ TIMx_DIER

COMIEᵝ̆↕֟ ѿҩҬ Ȃ 

15.3.15. ‖  

‖ ̂OPM̃ ӊ╠ ᴧ Ҭ ѿҩ ᶛȂ ᾛ ѿҩ ꞉̆ ѿҩ

ӊ ̆֟ ѿҩ └ ‖Ȃ 

ץ ׆ └ ꜚ ̆ ₮ PWM Ҋ֟ Ȃ TIMx_CR1

OPMᵝ ‖ ̆ ץ ꜚ ֟ Ҋѿҩ Ԋᴆ UEV Ả Ȃ 

ֽ ṿҍ ∆ ṿҌ ̆ ֟ ѿҩ ‖Ȃ ꜚӊ╠̂ ̃̆

Ҋ ̔ 

Â ҉ ̔ CNT < CCRx Ů ARR ( ≢ , 0 < CCRx) 

Â Ҋ ̔ CNT > CCRx 

 

TI2

OC1

OC1REF

tPULSEtDELAY

C
o

u
n

te
r

0

TIM1_ARR

TIM1_CCR1

t

 

 15-40 ‖ ᶛ  



 PY32F002A ֯ᴠ ἐԛ 

159/271 

ᶛ ̆ ׆ TI2 ῀ ҉ ⌠ѿҩ҉ ̆ tDELAYӊ ̆ OC1҉֟ ѿҩ ҹ

tPULSE ‖Ȃ  

ᶏ TI2FP2ᵬҹ 1:  

Â TIMx_CCMR1 Ҭ CC2S=01̆ TI2FP2 Ἕ⌠ TI2Ȃ  

Â TIMx_CCER Ҭ CC2P=0̆ᶏ TI2FP2 ҉ Ȃ  

Â TIMx_SMCR Ҭ TS=110̆TI2FP2ᵬҹ׆ └ (TRGI)Ȃ 

Â TIMx_SMCR Ҭ SMS=110( )̆TI2FP2 ꜚ Ȃ 

OPM Ώ῀ ṿ‗ ( № )  

Â tDELAY TIMx_CCR1 Ҭ ṿ ӈȂ  

Â tPULSE ꜚ ṿ ṿӊ ṿ ӈ(TIMx_ARR – TIMx_CCR1)Ȃ  

Â Ẋ ֟ ׆ 0⌠ 1 ̆ ⌠ ṿ ֟ ѿҩ׆ 1⌠ 0 ̕

ᾢ TIMx_CCMR1 OC1M=111̆ ῀ PWM 2̕ ᶏ

̔ TIMx_CCMR1Ҭ OC1PE=1 TIMx_CR1 Ҭ ARPE̕ TIMx_CCR1 Ҭ

Ώ ṿ̆ TIMx_ARR Ҭ Ώ ꜚ ṿ̆ UG ᵝ ֟ ѿҩ Ԋᴆ̆

TI2҉ ѿҩ ԊᴆȂ ᶛҬ̆CC1P=0Ȃ 

ҩᶛ Ҭ̆TIMx_CR1 Ҭ DIR CMSᵝ ᵞȂ  

ҹ ѿҩ ‖̆ ץ TIMx_CR1 Ҭ OPM=1̆ Ҋѿҩ Ԋᴆ( ׆ ꜚ

ṿ ⌠ 0) Ả Ȃ 

’̔OCx ᶏ ̔ 

‖ Ҋ̆ Tix ῀ CENᵝץ ꜚ Ȃ ṿ

ᵬ֟ ԅ ₮ Ȃᵖ ֓ ᵬ ѿ ̆ └ԅ ⌠ tDELAYȂ  

ץ ₮ ̆ ץ TIMx_CCMRx Ҭ OCxFEᵝ̕ OCxREF( OCx)

꞉ ҌῬᶭ ̆ ₮ ҍ ѿ ȂOCxFE ҹ PWM1

PWM2 ᵬ Ȃ 

15.3.16.  

̔ TI2 ̆↕ TIMx_SMCR Ҭ

SMS=001̕ TI1 ̆↕ SMS=010̕ TI1 TI2 ̆↕

SMS=011Ȃ 

TIMx_CCER Ҭ CC1P CC2Pᵝ̆ ץ TI1 TI2 ̕ ̆ ץ

῀ Ȃ 

ңҩ ῀ TI1 TI2 ᵬҹ Ȃ table 35̆Ẋ ꜚ(TIMx_CR1

Ҭ CEN=1)̆↕ TI1FP1 TI2FP2҉ ꜚȂTI1FP1 TI2FP2 TI1 TI2

῀ └ Ḥ ̕ ̆↕ TI1FP1=TI1̆TI2FP2=TI2Ȃ ңҩ ῀Ḥ

̆֟ ԅ ‖ Ḥ Ȃᶭ ңҩ ῀Ḥ ̆ ҉ Ҋ ̆ ᴆ

TIMx_CR1 DIRᵝ ȂҌ ᶭ TI1 ȁᶭ TI2 ᶭ TI1

TI2 ̆ ᴋѿ ῀ (TI1 TI2) ᴪ DIRᵝȂ 

҉ ԍᶏ ԅѿҩ Ȃ 0⌠ TIMx_ARR

ꜚ ṿӊ ( ̆ 0⌠ ARR ̆ ARR⌠ 0 )Ȃ ץ ӊ╠

TIMx_ARR̕ ̆ ȁ ȁ № ȁ ȁ ₮ ׅ ᵬ Ȃ

2ҌῚ ̆ Ҍ ᵬȂ ҩ Ҋ̆ ᶭ
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ꜚ ḱ ̆ ῤ ᵝ Ȃ ҍ ᴰ ȂҊ ↓₮

ԅ ̆Ẋ TI1 TI2Ҍ Ȃ 

 15-1 ҍ Ḥ ῏  

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 

ѿҩ ץ ҍ MCU Ҍ Ȃᵖ ̆ѿ ᴪᶏ

ꜚ ₮ ⌠ Ḥ ̆ ⱴԅ ⱬȂ ₮ ҈ҩḤ ̆ ץ

⌠ѿҩ Ҭ ῀ ѿҩ ᵝȂ 

Ҋ ѿҩ ᵬ ᶛ̆ ԅ Ḥ ֟ └Ȃ ԅ ԅ ̆ ῀

ꜚ ᵥ └ ̕ ꜚ ᴪ ᴰ ᵝ ѿҩ ֟ Ȃ ҩᶛ Ҭ̆ Ẋױ

Ҋ̔  

Â CC1S=’01’(TIMx_CCMR1 ̆TI1FP1 ⌠ TI1)  

Â CC2S=’01’(TIMx_CCMR2 ̆TI1FP2 ⌠ TI2)  

Â CC1P=’0’(TIMx_CCER ̆TI1FP1Ҍ ̆TI1FP1=TI1)  

Â CC2P=’0’(TIMx_CCER ̆TI1FP2Ҍ ̆TI1FP2=TI2)  

Â SMS=’011’(TIMx_SMCR ̆ ῀ ҉ Ҋ ) 

Â CEN=’1’(TIMx_CR1 ̆ ᶏ ) 

 

TI1

TI2

up down up
Counter

forward jitter jitter forwardbackward

 

 15-41 Ҋ ᵬ ᶛ 
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down up

TI1

TI2

forward jitter jitter forwardbackward

down

Counter

 

 15-42 IC1FP1 ᶛ 

̆ ᶫᴰ ╠ ᵝ Ḥ Ȃᶏ ԋҩ ̆

ץ ңҩ Ԋᴆ ̆ ꜚ Ḥ ̂ ȁⱴ ȁ⁞ ̃Ȃ ₮

ᵬ Ȃ ңҩԊᴆ ̆ ץ ₮ Ȃ ̆ ץ ṿ

⌠ ҈ҩ ῀ ̂ Ḥ ̆ ғ ץ ѿҩ ֟ ̃Ȃ 

15.3.17. ῀ ⱳ  

TIM_CR2 Tl1Sᵝ̆ᾛ 1 ῀ ⌠ѿҩ ₮ ̆ 3ҩ ῀

ҹ TIMx_CH1ȁTIMx_CH2 TIMx_CH3Ȃ 

₮ ԍ ῀ⱳ ̆ ῀ Ȃ 

15.3.18. TIM  

TIMx Ҋ ѿҩ ̔ ᵝ ȁ Ȃ  

׆ ̔ ᵝ  

ѿҩ ῀Ԋᴆ ̆ № ∆ ̕ ̆ TIMx_CR1

URSᵝҹᵞ̆ ֟ ѿҩ Ԋᴆ UEV̕ (TIMx_ARR̆ TIMx_CCRx) ԅȂ  

Ҋץ ᶛ Ҭ̆TI1 ῀ ҉ ҉ ̔  

Â 1 ץ TI1 ҉ Ȃ ῀ ( ᶛҬ̆Ҍ ᴋᵥ ̆ Ḡ

IC1F=0000)Ȃ ᵬҬҌᶏ № ̆ Ҍץ ȂCC1S ᵝ ῀ ̆

TIMx_CCMR1 Ҭ CC1S=01Ȃ TIMx_CCER Ҭ CC1P=0ץ ( ҉ )Ȃ  

Â TIMx_SMCR Ҭ SMS=100̆ ҹ ᵝ ̕ TIMx_SMCR Ҭ TS=101̆

TI1ᵬҹ ῀ Ȃ  

Â TIMx_CR1 Ҭ CEN=1̆ ꜚ Ȃ 

ᶭ ῤ ̆ ⌠ TI1₮ ѿҩ҉ ̕ ̆ ׆ 0

Ȃ ̆ (TIMx_SR Ҭ TIFᵝ) ̆ TIMx_DIER Ҭ TIE(Ҭ ᶏ )

ᵝ ̆֟ ѿҩҬ Ȃ  

Ҋ ꜚ TIMx_ARR=0x36 ꜚᵬȂ TI1҉ ᵝӊ

‗ԍ TI1 ῀ Ȃ 
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CK_PSC

Counter register

UG

31 32 33 35 36 0034

Count clock = ck_cnt=ck_psc

TIF

01 02 00 01 0203 03

 

 15-43 ᵝ Ҋ └  

׆ ̔  

Ҭ ῀ ᶏ Ȃ  

Ҋ ᶛ Ҭ̆ TI1ҹᵞ ҉ ̔  

Â 1ץ TI1҉ ᵞ Ȃ ῀ ( ᶛҬ̆Ҍ ̆ Ḡץ IC1F=0000)Ȃ

ᵬҬҌᶏ № ̆ Ҍץ ȂCC1S ᵝ ԍ ῀ ̆ TIMx_CCMR1

Ҭ CC1S=01Ȃ TIMx_CCER Ҭ CC1P=1ץ ( ᵞ )Ȃ  

Â TIMx_SMCR Ҭ SMS=101̆ ҹ ̕ TIMx_SMCR Ҭ TS=101̆

TI1ᵬҹ ῀ Ȃ  

Â TIMx_CR1 Ҭ CEN=1̆ ꜚ Ȃ Ҋ̆ CEN=0̆↕ Ҍ ꜚ̆Ҍ

῀ ᵥȂ  

TI1ҹᵞ̆ ᶭ ῤ ̆ѿ TI1 ↕Ả Ȃ Ả

TIMx_SRҬ TIF Ȃ  

TI1҉ Ả ӊ ‗ԍ TI1 ῀ Ȃ 

TI1

Counter register

CNT_EN

31 32 33 34

Count clock = ck_cnt=ck_psc

TIF

35 36 37 38

Write TIF = 0
 

 15-44 Ҋ └  

῀ ҉ Ҭ Ԋᴆᶏ Ȃ  

Ҋ ᶛ Ҭ̆ TI2 ῀ ҉ ҉ ̔  

Â 2 TI2 ҉ Ȃ ῀ ( ᶛҬ̆Ҍ ᴋᵥ ̆Ḡ IC2F=0000)Ȃ

ᵬҬҌᶏ № ̆Ҍ ȂCC2Sᵝ ԍ ῀ ̆ TIMx_CCMR1

Ҭ CC2S=01Ȃ TIMx_CCER Ҭ CC2P=1ץ ( ᵞ )Ȃ 

Â TIMx_SMCR Ҭ SMS=110̆ ҹ ̕ TIMx_SMCR Ҭ TS=110̆

TI2ᵬҹ ῀ Ȃ 
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TI2₮ ѿҩ҉ ̆ ῤ ꜚҊ ̆ TIF Ȃ TI2҉

ꜚ ӊ ̆ ‗ԍ TI2 ῀ Ȃ 

TI2

Counter register

CNT_EN

34

Count clock = ck_cnt=ck_psc

TIF

35 36 37 38

 

 15-45 Ҋ └  

׆ ̔  2 ̅  

2 ҍץ ѿ ׆ ( 1 )ѿ ᶏ Ȃ ̆ETRḤ

ᵬ ῀̆ ᵝ ȁ ץ ѿҩ ῀ᵬҹ ῀ȂҌ ᶏ

TIMx_SMCR TSᵝ ETRᵬҹ TRGIȂ  

Ҋ ᶛ Ҭ̆ѿ TI1҉₮ ѿҩ҉ ̆ ETR ѿҩ҉ ҉ ѿ ̔  

1. TIMx_SMCR ῀ ̔  

─ ETF=0000̔   

─ ETPS=00̔Ҍ №   

─ ETP=0̔ ETR ҉ ̆ ECE=1ᶏ 2Ȃ  

2. Ҋ 1̆ TI ҉ ̔  

─ IC1F=0000̔   

─ ᵬҬҌᶏ № ̆Ҍ   

─ TIMx_CCMR1 Ҭ CC1S=01̆ ῀   

─ TIMx_CCER Ҭ CC1P=0ץ ( ҉ )  

3. TIMx_SMCR ҬSMS=110̆ ҹ Ȃ TIMx_SMCR ҬTS=101̆ TI1

ᵬҹ ῀ Ȃ  

TI1҉₮ ѿҩ҉ ̆TIF ̆ ETR ҉ Ȃ ETRḤ ҉

ᵝ ̆ ‗ԍ ETRP ῀ Ȃ 

TI1

Counter register

CEN/CNT_EN

Timer clock = CK_CNT=CK_PSC

TIF

34 35 36

ETR

 

 15-46  2̅ Ҋ └  

15.3.19.  
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TIM ῤ ̆ ԍ timer ⱳ Ȃ ѿҩ ԍҺ ̆ ץ ѿҩ

ԍ׆ ᵝȁ ꜚȁẢ ᵬȂ 

15.3.20.  

῀ ̆ DBG Ҭ DBG_TIMx_STOP ̆TIMx ץ ᵬ

Ả ᵬȂ 

15.4. TIM1  

15.4.1. TIM1 └ 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 

31̔10 Reserved    

9:8 CKD[1:0] RW 
00 

 

№  

2ᵝ ӈ (CK_INT) ̆

ҍ (ETR,Tix) ӊ №

ᶛ 

00̔ tDTS = tCK_INT 

01̔ tDTS = 2 x tCK_INT 

10̔ tDTS = 4 x tCK_INT 

11̔Ḡ ̆Ҍ ᶏ ҩ  

7 ARPE RW 0 

ꜚ ᾛ ᵝ 

0̔ TIM1_ARR ‖ 

1̔ TIM1_ARR ῀ ‖  

6:5 CMS[1:0] RW 00 

Ҭ  

00̔ Ȃ ᶭ ᵝ(DIR) ҉ Ҋ

Ȃ 

01̔Ҭ 1Ȃ ֜ ҉ Ҋ Ȃ

ҹ ₮  

(TIM1_CCMRx Ҭ CCxS=00) ₮ Ҭ

ᵝ̆ Ҋ Ȃ 

10̔Ҭ 2Ȃ ֜ ҉ Ҋ Ȃ

֜ ҉ Ҋ Ȃ ҹ ₮

(TIM1_CCMRx Ҭ CCxS=00) ₮ Ҭ  

ᵝ̆ ҉ Ȃ 

11̔Ҭ 3Ȃ ֜ ҉ Ҋ Ȃ

֜ ҉ Ҋ Ȃ ҹ ₮

(TIM1_CCMRx Ҭ CCxS=00) ₮ Ҭ  

ᵝ̆ ҉ Ҋ Ȃ 

̔ (CEN=1)̆Ҍᾛ ׆

⌠Ҭ Ȃ 

4 DIR RW 0 

 

0̔ ҉  

1̔ Ҋ  

̔ ҹҬ ̆ ᵝ

ҹ  

3 OPM RW 0 
‖  

0̔ Ԋᴆ ̆ ҌẢ  
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1̔ Ҋѿ Ԋᴆ( CENᵝ) ̆ Ả Ȃ 

2 URS RW 0 

 

ᴆ ᵝ UEVԊᴆ  

0̔ ᾛ ֟ Ҭ ̆↕Ҋ ᴋѿԊᴆ֟ ѿҩ

Ҭ ̔ 

ʛ ₮/Ҋ  

ʛ UGᵝ 

ʛ ׆ └ ֟  

1̔ ᾛ ֟ Ҭ ̆↕ ₮/Ҋ ֟ ѿ

ҩ Ҭ 

 

1 UDIS RW 0 

 

ᴆ ᵝᾛ / UEVԊᴆ ֟  

0̔ᾛ UEVȂ (UEV)Ԋᴆ Ҋ ᴋѿԊᴆ֟ ̔ 

ʛ ₮/Ҋ  

ʛ UGᵝ 

ʛ ׆ └ ֟  

῀ ױ ṿȂ 

1̔ UEVȂҌ֟ Ԋᴆ̆

(ARR,PSC,CCRx)Ḡ ױ ṿȂ 

ԅ UGᵝ ׆ └ ₮ԅѿҩ ᴆ ᵝ̆

↕ № ∆ Ȃ 

0 CEN RW 0 

ᾛ  

̊̔  

̋̔  

̔ ᴆ ԅ CENᵝ ̆ ȁ

ᵬȂ ץ ꜚ ᴆ CEN

ᵝȂ 

15.4.2. TIM1 └ 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 

Re
s 

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 

31̔15 Reserved - 0 Ḡ ̆ ҹ 0 

14 OIS4 RW  ₮ 4(OC4 ₮)Ȃ OIS1ᵝȂ 

13 OIS3N RW 0 ₮ 3(OC3N ₮)Ȃ OIS1Nᵝ 

12 OIS3 RW 0 ₮ 3(OC3 ₮)Ȃ OIS1ᵝȂ 

11 OIS2N RW 0 ₮ 2(OC2N ₮)Ȃ OIS1NᵝȂ 

10 OIS2 RW 0 ₮ 2(OC2 ₮)Ȃ OIS1ᵝ 

9 OIS1N RW 0 

₮ 1(OC1N ₮)Ȃ 

0̔ MOE=0 ̆ OC1N=0 

1̔ MOE=0 ̆ OC1N=1 

̔ ԅ LOCK(TIM1_BKR ) ≢ 1ȁ 2 3

̆ ᵝҌ ḱ Ȃ 

8 OIS1 RW 0 

₮ 1(OC1 ₮)Ȃ 

0̔ MOE=0 ̆ ԅ OC1N̆↕ OC1=0 

1̔ MOE=0 ̆ ԅ OC1N̆↕ OC1=1 
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̔ ԅ LOCK(TIM1_BKR ) ≢ 1ȁ 2 3

̆ ᵝҌ ḱ Ȃ 

7 TI1S RW 0 

TI1  

0̔ TIM1_CH1 ⌠ TI1 ῀Ȃ 

1̔ TIM1_CH1ȁ TIM1_CH2 TIM1_CH3

⌠ TI1 ῀Ȃ 

6:4 MMS[2:0] RW 000 

Һ  

ңᵝ ԍ Һ Ҋ ׆⌠ Ḥ

(TRGO)Ȃ  

Ҋ̔ 

000̔ ᵝ ͠ TIM1_EGR UGᵝ ԍᵬҹ

₮(TRGO)Ȃ ῀( ᵝ Ҋ ׆ └ )

֟ ᵝ̆↕ TRGO҉ Ḥ ᵝ 

ᴪ ѿҩ Ȃ 

001̔ᾛ  ͠ ᶏ Ḥ CNT_EN ԍᵬҹ

₮(TRGO)Ȃ  

ѿ ꜚ ҩ ׆└ ѿҩ Ȃ

ᶏ Ḥ CEN └ᵝ Ҋ

῀Ḥ ֟ Ȃ ᶏ Ḥ  

ԍ ῀ ̆ TRGO҉ᴪ ѿҩ ̆ ԅҺ/׆

( TIM1_SMCR Ҭ MSMᵝ )Ȃ 

010̔  ͠ Ԋᴆ ҹ ῀(TRGO)Ȃᶛ ̆ѿ

ҩҺ ץ ᵬѿҩ׆ № Ȃ 

011̔ ‖ ͠ ѿ ѿ ѿ ⱳ ̆

CC1IF ( ҹ )̆ ₮ ₮

ѿҩ ‖(TRGO)Ȃ 

100̔  ͠ OC1REFḤ ԍᵬҹ ₮

(TRGO)Ȃ 

101̔  ͠ OC2REFḤ ԍᵬҹ ₮

(TRGO)Ȃ 

110̔  ͠ OC3REFḤ ԍᵬҹ ₮

(TRGO)Ȃ 

111̔  ͠ OC4REFḤ ԍᵬҹ ₮

(TRGO)Ȃ 

3 Reserved - 0 Ḡ ̆ ҹ 0 

2 CCUS RW 0 

/ └  

0̔ / └ᵝ (CCPC=1)̆

COMᵝ  Ȃױ

1̔ / └ᵝ (CCPC=1)̆ ץ

COMᵝ TRGI҉ 

ѿҩ҉  Ȃױ

̔ ᵝ ΐ ԑ ₮ ᵬ Ȃ 

1 Reserved - 0 Ḡ ̆ ҹ 0Ȃ 

0 CCPC RW 0 

/ └ᵝ 

0̔ CcxĔ CcxNE OCxMᵝҌ Ȃ 

1̔ CcxĔ CcxNE OCxMᵝ ̕ ᵝ

̆ ױ ԅ COM 

ᵝ Ȃ 

̔ ᵝ ΐ ԑ ₮ ᵬ Ȃ 

15.4.3. TIM1׆ └  (TIM1_SMCR) 

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 

ETP ECE ETPS[1:0] ETF[3:0] MSM TS[2:0] OCCS SMS[2:0] 

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

31̔16 Reserved    

15 ETP RW 0 

Ȃ ᵝ ETR ETR ᵬ

ᵬȂ 

0̔ETRҌ ̆ ҉  

1̔ETR ̆ᵞ Ҋ  

14 ECE RW 0 

ᶏ Ȃ ᵝᶏ 2 

0̔ 2Ҍᶏ  

1̔ 2ᶏ ̆ ᵬ ETRFḤ  

13̔12 ETPS[1:0] RW 00 

№ Ȃ Ḥ ETRP TIM1CLK

1/4Ȃѿҩ № ץ ᶏ ץ̆ ᵞ ETRP Ȃ

῀ Ȃ 

00̔ № ῏  

01̔ETRP 2№  

10̔ETRP 4№  

11̔ETRP 8№  

11̔8 ETF[3:0] RW 0000 

Ȃ ֓ᵝ ӈ ETRPḤ

ETRP Ȃ ҩ ѿҩԊᴆ ̆

̆Nҩ Ԋᴆ ᶏ ₮ Ȃ 

0000̔ ̆ fDTSҊ  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 

0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fCK_INT/2, N=6 

0101̔fSAMPLING=fCK_INT/2, N=8 

0110̔fSAMPLING=fCK_INT/4, N=6 

0111̔fSAMPLING=fCK_INT/4, N=8 

1000̔fSAMPLING=fCK_INT/8, N=6 

1001̔fSAMPLING=fCK_INT/8, N=8 

1010̔fSAMPLING=fCK_INT/16, N=5 

1011̔fSAMPLING=fCK_INT/16, N=6 

1100̔fSAMPLING=fCK_INT/16, N=8 

1101̔fSAMPLING=fCK_INT/32, N=5 

1110̔fSAMPLING=fCK_INT/32, N=6 

1111̔fSAMPLING=fCK_INT/32, N=8 

῏ ETF[3:0] = 1 2 3 ̆fDTS Ҭ

CK_INTף  

7 MSM RW 0 

Һ/׆  

0̔ ᵬ  

1̔ ῀(TRGI)҉ Ԋᴆ ԅ̆ץᾛ ╠ (

TRGO)ҍ ╠ ׆ ̂

TRGÕȂ ₃ҩ ⌠ѿҩ ѿ Ԋᴆ

 

6̔4 TS[2:0] RW 000 

̆ 3ᵝ ԍ ῀Ȃ 

000̔Reserved(ITR0) 

001̔Reserved(ITR1)  

010̔Reserved (ITR2)  

011̔Reserved (ITR3)  

100̔TI1 (TI1F_ED) 

101̔ ῀ 1(TI1FP1) 

110̔ ῀ 2(TI2FP2) 

111̔ ῀(ETRF) 

̔ҹ ᾧ Ḥ ֟ ̆ ᶏ

֓ᵝ ḱ  ױ

3 OCCS RW 0 

OCREF ᵝȂ ᵝ ԍ OCREF Ȃ 

0̔OCREF_CLR_INT ⌠ OCREF_CLR ῀ 

1̔OCREF_CLR_INT ⌠ ETRF 

2̔0 SMS[2:0] RW 000 

׆ Ȃ ԅ Ḥ ̆ Ḥ (TRGI) ҍ

Ҭ ῀ ῏( ῀ └ └

) 
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000̔῏ ׆  

CEN=1̆↕ № ῤ ꜚȂ 

001̔ 1 

TI1FP2 ̆ TI2FP1 ҉/Ҋ Ȃ 

010̔ 2 

TI2FP1 ̆ TI1FP2 ҉/Ҋ Ȃ 

011̔ 3 

1 2  

100̔ ᵝ  

Ҭ ῀(TRGI) ҉ ∆ ̆ ғ֟ ѿ

ҩ Ḥ Ȃ 

101̔  

῀(TRGI)ҹ ̆ Ȃѿ ῀

ҹᵞ̆↕ Ả (ᵖҌ ᵝ)Ȃ ꜚ Ả

Ȃ 

110̔  

῀ TRGI ҉ ꜚ(ᵖҌ ᵝ)̆

ꜚ Ȃ 

111̔ 1 

Ҭ ῀(TRGI) ҉ ꜚ Ȃ 

̔ TI1F_EN ҹ ῀(TS=100) ̆Ҍ ᶏ

Ȃ ҹ̆TI1F_ED TI1F ₮ѿҩ ‖̆

῀ Ȃ 

 

TIM1 ῤ  

Slave TIM ITR0(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011) 

TIM1 reserved reserved reserved reserved 

15.4.4. TIM1Ҭ ᶏ  (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 

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  BIE TIE Res  CC4IE CC3IE CC2IE CC1IE UIE 

-        RW RW  RW RW RW RW RW 

 

Bit Name R/W Reset Value Function 

31̔8 Reserved   Ḡ ̆ѿ ҹ 0 

7 BIE RW 0 

BIE̔ᾛ ┤ Ҭ  

0̔ ┤ Ҭ  

1̔ᾛ ┤ Ҭ  

6 TIE RW 0 

TIE̔ᾛ Ҭ  

0̔ Ҭ  

1̔ᾛ Ҭ  

5 COMIE RW 0 

COMIE̔ᾛ COMҬ  

0̔ COMҬ  

1̔ᾛ COMҬ  

4 CC4IE RW 0 

CC4IE̔ᾛ / 4Ҭ  

0̔ / 4Ҭ  

1̔ᾛ / 4Ҭ  

3 CC3IE RW 0 

CC3IE̔ᾛ / 3Ҭ  

0̔ / 3Ҭ  

1̔ᾛ / 3Ҭ  

2 CC2IE RW 0 

CC2IE̔ᾛ / 2Ҭ  

0̔ / 2Ҭ  

1̔ᾛ / 2Ҭ  
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Bit Name R/W Reset Value Function 

1 CC1IE RW 0 

CC1IE̔ᾛ / 1Ҭ  

0̔ / 1Ҭ  

1̔ᾛ / 1Ҭ  

0 UIE RW 0 

UIE̔ᾛ Ҭ  

0̔ Ҭ  

1̔ᾛ Ҭ  

 

15.4.5. TIM1 (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 

Re
s 

Re
s 

Re
s 

Res Res Res Res Re
s 

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 

CC4
OF 

CC3
OF 

CC2
OF 

CC1
OF 

Re
s 

BIF TIF COM
IF 

CC4I
F 

CC3I
F 

CC2I
F 

CC1IF UIF 

- - - Rc_w
0 

Rc_w
0 

Rc_w
0 

Rc_w
0 

- Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_
w0 

Rc_w
0 

Rc_
w0 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔13 Reserved - 0 Ḡ ̆ѿ ҹ 0 

12 CC4OF Rc_w0 0 
 / 4  

CC1OF  

11 CC3OF Rc_w0 0 
/ 3  

CC1OF  

10 CC2OF Rc_w0 0 
/ 2  

CC1OF  

9 CC1OF Rc_w0 0 

/ 1  

ֽ ҹ ῀ ̆ ᴆ

1ȂΏ 0 ᵝȂ 

0̔ ֟ ̕ 

1̔ CC1OF 1 ̆ ṿ ⌠

TIM1_CCR1 Ȃ 

8 Res Rc_w0 0 Ḡ ̆ ҹ 0Ȃ 

7 BIF Rc_w0 0 

┤ Ҭ  

ѿ ┤ ῀ ̆ ᴆ ᵝ 1Ȃ ┤ ῀

̆↕ ᵝ ᴆ 0Ȃ 

0̔ ┤ Ԋᴆ֟ ̕ 

1̔┤ ῀҉ ⌠ Ȃ 

6 TIF Rc_w0 0 

Ҭ  

Ԋᴆ̂ ׆ └ ԍ ῒ

, TRGI ῀ ⌠  

̆ Ҋ ᴋѿ ̃ ᴆ ᵝ

1Ȃ ᴆ 0Ȃ 

0̔ Ԋᴆ֟ ̕ 

1̔ Ҭ  

5 COMIF Rc_w0 0 

COMҬ  

ѿ ֟ COMԊᴆ̂ CcxEȁ CcxNEȁ OCxM

̃ ᵝ ᴆ 1Ȃ ᴆ 0Ȃ 

0̔ COMԊᴆ֟ ̕ 

1̔ COMҬ  

4 CC4IF Rc_w0 0 
/ 4 Ҭ  

CC1IF  

3 CC3IF Rc_w0 0 
/ 3 Ҭ  

CC1IF  

2 CC2IF Rc_w0 0 / 2 Ҭ  
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Bit Name R/W 
Reset 
Value 

Function 

CC1IF  

1 CC1IF Rc_w0 0 

/ 1 Ҭ  

CC1 ҹ ₮ ̔ 

ṿҍ ṿ ᵝ ᴆ 1̆ᵖ Ҭ

Ҋ ( TIM1_CR1  

CMSᵝ)Ȃ ᴆ 0Ȃ 

0̔ ̕ 

1̔ TIM1_CNT ṿҍ TIM1_CCR1 ṿ Ȃ 

CC1 ҹ ῀ ̔ 

Ԋᴆ ᵝ ᴆ 1̆ ᴆ 0

TIM1_CCR1 0Ȃ 

0̔ ῀ ֟ ̕ 

1̔ ῀ ֟ ғ ṿ ῀ TIM1_CCR1( IC1

҉ ⌠ҍ )Ȃ 

̔ CEN ̆ ᵝӞᴪ ᵝȂ 

0 UIF Rc_w0 0 

Ҭ  

֟ Ԋᴆ ᵝ ᴆ 1Ȃ ᴆ 0Ȃ 

0̔ Ԋᴆ֟ ̕ 

1̔ Ԋᴆ Ȃ ᵝ ᴆ

1̔ 

ʛ TIM1_CR1 UDIS=0̆ REP_CNT=0 ֟

Ԋᴆ( Ҋ ҉ Ҋ )̕ 

ʛ TIM1_CR1 UDIS=0ȁ URS=0̆

TIM1_EGR UG=1 ֟ Ԋ 

ᴆ( ᴆ CNT ∆ )̕ 

ʛ TIM1_CR1 UDIS=0ȁ URS=0̆ CNT

Ԋᴆ ∆ ֟ Ԋ 

ᴆȂ̂ ׆ └ (TIM1_SMCR)̃ 

 

15.4.6. TIM1Ԋᴆ֟ (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 

31̔8 Reserved - 0 Ḡ ̆ѿ ҹ 0 

7 BG W 0 

֟ ┤ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩ┤ Ԋᴆ̆ ᴆ ꜚ

0Ȃ 

0̔ ꜚᵬ̕ 

1̔֟ ѿҩ┤ ԊᴆȂ MOE=0ȁ BIF=1Ȃ 

6 TG W 0 

֟ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩ Ԋᴆ̆ ᴆ ꜚ

0Ȃ 

0̔ ꜚᵬ̕ 

1̔ TIM1_SR TIF=1̆ Ҭ ̆↕֟

Ҭ Ȃ 

5 COMG W 0 

/ Ԋᴆ̆֟ └  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ 

0̔ ꜚᵬ̕ 

1̔ CCPC=1̆ᾛ CcxEȁ CcxNEȁ OCxMᵝȂ 
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̔ ᵝ ԑ ₮ Ȃ 

4 CC4G W 0 
֟ / 4Ԋᴆ 

CC1G  

3 CC3G W 0 
֟ / 3Ԋᴆ 

CC1G  

2 CC2G W 0 
֟ / 2Ԋᴆ 

CC1G  

1 CC1G W 0 

֟ / 1Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩ / Ԋᴆ̆ ᴆ

ꜚ 0Ȃ 

0̔ ꜚᵬ̕ 

1̔ CC1҉֟ ѿҩ / Ԋᴆ̔ 

CC1 ҹ ₮̔ 

CC1IF=1̆ Ҭ ̆↕֟ Ҭ Ȃ 

CC1 ҹ ῀̔ 

╠ ṿ TIM1_CCR1 ̆

CC1IF=1̆ Ҭ ̆↕֟ Ҭ Ȃ

CC1IF ҹ 1̆↕ CC1OF=1Ȃ 

0 UG W 0 

֟ ԊᴆȂ ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ 

0̔ ꜚᵬ̕ 

1̔ ∆ ̆ ֟ ѿҩ ԊᴆȂ ̔ №

Ӟ 0(ᵖ №  

Ҍ )Ȃ Ҭ Ҋ DIR=0( ҉ )↕

0̆ DIR=1( Ҋ )↕ TIM1_ARR

ṿȂ 

15.4.7. TIM1 / 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 

31̔16 Reserved -  Ḡ ̆ѿ ҹ 0 

15 OC2CE RW 0 ₮ 2 0ᶏ  

14:12 OC2M[2:0] RW 000 ₮ 2  

11 OC2PE RW 0 ₮ 2 ᶏ  

10 OC2FE RW 0 ₮ 2 ᶏ  

9:8 CC2S[1:0] RW 00 

/ 2 Ȃ 

ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC2 ҹ ₮̕ 

01̔CC2 ҹ ῀̆IC2 TI2҉̕ 

10̔CC2 ҹ ῀̆IC2 TI1҉̕ 

11̔CC2 ҹ ῀̆IC2 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ  

̂ TIM1_SMCR TSᵝ ̃Ȃ 

̔ CC2Sֽ ῏ (TIM1_CCER

CC2E=0) Ώ Ȃ 

7 OC1CE RW 0 

₮ 1 0ᶏ  

0̔ OC1REF Ҍ ETRF ῀ ̕ 

1̔ѿ ⌠ ETRF ῀ ̆ OC1REF=0Ȃ 
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6:4 OC1M[2:0] RW 00 

₮ 1  

ᵝ ӈԅ ₮ Ḥ OC1REF ꜚᵬ̆ OC1REF

‗ ԅ OC1ȁ OC1N ṿȂ OC1REF ̆

OC1ȁ OC1N ‗ԍ CC1Pȁ CC1NPᵝȂ 

000̔‟ Ȃ ₮ TIM1_CCR1ҍ

TIM1_CNT OC1REFҌ ᵬ 

̕ 

001̔        1 ҹ     Ȃ     

TIMx_CNT  ṿ ҍ   /     1(TIMx_CCR1)

̆ └ OC1REFҹ Ȃ 

010 ̔        1 ҹ     Ȃ     

TIMx_CNT  ṿ ҍ   /      

1(TIMx_CCR1) ̆ └ OC1REFҹᵞȂ 

011̔ Ȃ TIM1_CCR1=TIM1_CNT ̆

OC1REF Ȃ 

100̔ └ҹ Ȃ └ OC1REFҹᵞȂ 

101̔ └ҹ Ȃ └ OC1REFҹ Ȃ 

110̔ PWM 1̇ ҉ ̆ѿ

TIM1_CNT<TIM1_CCR1 1ҹ ̆ ↕ ҹ  

   ̕   Ҋ    ̆ ѿ  

TIM1_CNT>TIM1_CCR1    1 ҹ    

(OC1REF=0)̆ ↕ҹ (OC1REF=1)Ȃ 

111̔ PWM 2̇ ҉ ̆ѿ

TIM1_CNT<TIM1_CCR1 1ҹ ̆ ↕ҹ

̕ Ҋ ̆ѿ TIM1_CNT>TIM1_CCR1

1ҹ ̆ ↕ҹ Ȃ 

1̔ѿ LOCK ≢ ҹ 3(TIMx_BDTR Ҭ

LOCKᵝ) ғ CC1S=00( ₮)↕ ᵝҌ

ḱ Ȃ 

2̔ PWM 1 PWM 2Ҭ̆

ԅ ₮ Ҭ׆‟ ℗ ⌠ PWM

̆ OC1REF Ȃ 

3 OC1PE RW 0 

₮ 1 ᶏ  

0̔ TIM1_CCR1 ⱳ ̆ Ώ῀

TIM1_CCR1 ̆ғ ṿ ҉ ᵬ Ȃ 

1̔ TIM1_CCR1 ⱳ ̆ Ώ ᵬֽ

ᵬ̆ TIM1_CCR1 ṿ Ԋᴆ

⌠ ῀ ╠ ҬȂ 

1̔ѿ LOCK ≢ ҹ 3(TIMx_BDTR Ҭ

LOCKᵝ) ғ CC1S=00( ₮)↕ ᵝҌ

ḱ Ȃ 

2ֽ̔ ‖ Ҋ̆ ץ ’

Ҋᶏ PWM ̆ ↕ῒꜚᵬҌ Ȃ 

2 OC1FE RW 0 

₮ 1 ᶏ  

ᵝ ԍⱴ CC ₮ ῀Ԋᴆ Ȃ 

0̔ ҍ CCR1 ṿ̆ CC1 ᵬ̆ ᶏ

Ȃ ῀ ѿҩ ̆ CC1

₮ ҹ 5ҩ Ȃ 

1̔ ῀⌠ ᵬ ԅѿ

Ȃ ̆ OC ҹ  

ҍ ῏Ȃ CC1 ₮

ҹ 3ҩ Ȃ 

OCFE PWM1 PWM2 ᵬ

Ȃ 

1:0 CC1S[1:0] RW 00 

/ 1 Ȃ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC1 ҹ ₮̕ 

01̔CC1 ҹ ῀̆IC1 TI1҉̕ 

10̔CC1 ҹ ῀̆IC1 TI2҉̕ 

11̔CC1 ҹ ῀̆IC1 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ  
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Bit Name R/W Reset Value Function 

̂ TIM1_SMCR TSᵝ ̃Ȃ 

̔ CC1Sֽ ῏ (TIM1_CCER

CC1E=0) Ώ Ȃ 

 

 

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 -  Ḡ ̆ѿ ҹ 0 

15:12 IF2F RW 0000 ῀ 2  

11:10 IC2PSC[1:0] RW 00 ῀/ 2 №  

9:8 CC2S[1:0] RW 0 

/ 2 Ȃ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC2 ҹ ₮̕ 

01̔CC2 ҹ ῀̆IC2 TI2҉̕ 

10̔CC2 ҹ ῀̆IC2 TI1҉̕ 

11̔CC2 ҹ ῀̆IC2 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ  

̂ TIM1_SMCR TSᵝ ̃Ȃ 

̔ CC2Sֽ ῏ (TIM1_CCER

CC2E=0) Ώ Ȃ 

7:4 IC1F[3:0] RW 0000 

῀ 1  

₃ᵝ ӈԅ TI1 ῀ Ȃ

ѿҩԊᴆ ̆ 

Nҩ Ԋᴆ ₮҉ ̔ 

0000̔ ץ̆ fDTS  1000̔ fSAM-

PLING=fDTS/8̆ N=6 

0001̔ fSAMPLING=fCK_INT̆N=2 1001̔

fSAMPLING=fDTS/8̆N=8 

0010̔ fSAMPLING=fCK_INT̆N=4 1010̔

fSAMPLING=fDTS/16̆N=5 

0011̔ fSAMPLING=fCK_INT̆N=8 1011̔

fSAMPLING=fDTS/16̆N=6 

0100̔ fSAMPLING=fDTS/2̆N=6 1100̔

fSAMPLING=fDTS/16̆N=8 

0101̔ fSAMPLING=fDTS/2̆N=8 1101̔

fSAMPLING=fDTS/32̆N=5 

0110̔ fSAMPLING=fDTS/4̆N=6 1110̔

fSAMPLING=fDTS/32̆N=6 

0111̔ fSAMPLING=fDTS/4̆N=8 1111̔

fSAMPLING=fDTS/32̆N=8 

3:2 IC1PSC[1:0] RW 00 

῀/ 1 №  

2ᵝ ӈԅ CC1 ῀̂IC1̃ № Ȃѿ

CC1E=0(TIM1_CCER Ҭ)̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ

ѿ ̕ 

01̔ 2ҩԊᴆ ѿ ̕ 

10̔ 4ҩԊᴆ ѿ ̕ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CC1S[1:0] RW 00 

CC1S[1:0]̔ / 1 Ȃ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC1 ҹ ₮̕ 

01̔CC1 ҹ ῀̆IC1 TI1҉̕ 
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Bit Name R/W Reset Value Function 

10̔CC1 ҹ ῀̆IC1 TI2҉̕ 

11̔CC1 ҹ ῀̆IC1 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ  

̂ TIM1_SMCR TSᵝ ̃Ȃ 

̔ CC1Sֽ ῏ (TIM1_CCER

CC1E=0) Ώ Ȃ 

15.4.8. TIM1 / 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] 

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 

31̔16 Reserved -  Ḡ ̆ѿ ҹ 0 

15 OC4CE RW 0 ₮ 4 0ᶏ  

14:12 OC4M[2:0] RW 000 ₮ 4  

11 OC4PE RW 0 ₮ 4 ᶏ  

10 OC4FE RW 0  ₮ 4 ᶏ  

9:8 CC4S[1:0] RW 00 

/ 4 Ȃ 

ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC4 ҹ ₮̕ 

01̔CC4 ҹ ῀̆IC4 TI4҉̕ 

10̔CC4 ҹ ῀̆IC4 TI3҉̕ 

11̔CC4 ҹ ῀̆IC4 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ ̂ TIM1_SMCR

TSᵝ ̃Ȃ 

̔CC4Sֽ ῏ (TIM1_CCER

CC4E=0) Ώ Ȃ 

7 OC3CE RW 0 ₮ 3 0ᶏ  

6:4 OC3M[2:0] RW 00 ₮ 3  

3 OC3PE RW 0 ₮ 3 ᶏ  

2 OC3FE RW 0 ₮ 3 ᶏ  

1:0 CC3S[1:0] RW 00 

/ 3 Ȃ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC3 ҹ ₮̕ 

01̔CC3 ҹ ῀̆IC3 TI3҉̕ 

10̔CC3 ҹ ῀̆IC3 TI4҉̕ 

11̔CC3 ҹ ῀̆IC3 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ  

̂ TIM1_SMCR TSᵝ ̃Ȃ 

̔CC3Sֽ ῏ (TIM1_CCER

CC3E=0) Ώ Ȃ 

Input Capture mode: 

Bit Name R/W Reset Value Function 

31̔16 Reserved -  Ḡ ̆ѿ ҹ 0 

15:12 IC4F RW 0000 ῀ 4  

11:10 IC4PSC RW 00 ῀/ 4 №  

9:8 CC4S RW 00 / 4 Ȃ 
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Bit Name R/W Reset Value Function 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC4 ҹ ₮̕ 

01̔CC4 ҹ ῀̆IC4 TI4҉̕ 

10̔CC4 ҹ ῀̆IC4 TI3҉̕ 

11̔CC4 ҹ ῀̆IC4 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ ̂ TIM1_SMCR

TSᵝ ̃Ȃ 

̔ CC4Sֽ ῏ (TIM1_CCER

CC4E=0) Ώ Ȃ 

7:4 IC3F RW 0000 ῀ 3  

3:2 IC3PSC RW 00 ῀/ 3 №  

1:0 OC3S RW 00 

/ 3 Ȃ 

2ᵝ ӈ ̂ ῀/ ₮̃̆ ῀ ̔ 

00̔CC3 ҹ ₮̕ 

01̔CC3 ҹ ῀̆IC3 TI3҉̕ 

10̔CC3 ҹ ῀̆IC3 TI4҉̕ 

11̔CC3 ҹ ῀̆IC1 TRC҉Ȃ

ֽ ᵬ ῤ ῀ Ҭ  

̂ TIM1_SMCR TSᵝ ̃Ȃ 

̔CC3Sֽ ῏ (TIM1_CCER

CC3E=0) Ώ Ȃ 

15.4.9. TIM1 / ᶏ  (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 

31̔14 Reserved - 0 Ḡ ̆ѿ ҹ 0 

13 CC4P RW 0 ῀/ 4 ₮ Ȃ CC1P Ȃ 

12 CC4E RW 0 ῀/ 4 ₮ᶏ Ȃ CC1E Ȃ 

11 CC3NP RW 0 ῀/ 3ԑ ₮ Ȃ CC1NP Ȃ 

10 CC3NE RW 0 ῀/ 3ԑ ₮ᶏ Ȃ CC1NE Ȃ 

9 CC3P RW 0 ῀/ 3 ₮ Ȃ CC1P Ȃ 

8 CC3E RW 0 ῀/ 3 ₮ᶏ Ȃ CC1E Ȃ 

7 CC2NP RW 0 ῀/ 2ԑ ₮ Ȃ CC1NP Ȃ 

6 CC2NE RW 0 ῀/ 2ԑ ₮ᶏ Ȃ CC1NE Ȃ 

5 CC2P RW 0 ῀/ 2 ₮ Ȃ CC1P Ȃ 

4 CC2E RW 0 ῀/ 2 ₮ᶏ Ȃ CC1E Ȃ 

3 CC1NP RW 0 

῀/ 1ԑ ₮  

0̔ OC1N  

1̔ OC1Nᵞ  

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LCCKᵝ)

ҹ 3 2ғ CC1S=00( ҹ ₮)↕ ᵝҌ ḱ

Ȃ 

2 CC1NE RW 0 

῀/ 1ԑ ₮ᶏ  

0̔῏ ̇ OC1N ₮̆ OC1N ₮ ᶭ

ԍ MOĔOSSĬOSSR̆OIS1̆OIS1N̆CC1Eᵝ ṿȂ 

1̔ ̇ OC1NḤ ₮⌠ ₮ ̆ῒ ₮

ᶭ ԍ MOĔOSSĬ OSSR̆OIS1̆OIS1N̆CC1Eᵝ

ṿȂ 

1 CC1P RW 0 ῀/ 1 ₮  
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Bit Name R/W Reset Value Function 

CC1 ҹ ₮̔ 

0̔OC1  

1̔OC1ᵞ  

CC1 ҹ ῀̔ 

ᵝ IC1 IC1 Ḥ ᵬҹ Ḥ

Ȃ 

0̔Ҍ ̔ IC1 ҉ ̕ ᵬ

̆IC1Ҍ Ȃ 

1̔ ̔ IC1 Ҋ ̕ ᵬ

̆IC1 Ȃ 

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LCCKᵝ)

ҹ 3 2̆↕ ᵝҌ ḱ  

0 CC1E RW 0 

῀/ 1 ₮ᶏ  

CC1 ҹ ₮̔ 

0̔῏ ̇ OC1 ₮̆ OC1 ₮ ᶭ ԍ

MOEȁOSSIȁOSSRȁOIS1ȁOIS1NȁCC1NEᵝ ṿȂ 

1̔ ̇ OC1Ḥ ₮⌠ ₮ ̆ῒ ₮

ᶭ ԍ MOEȁOSSIȁ OSSRȁOIS1ȁOIS1NȁCC1NEᵝ

ṿȂ 

CC1 ҹ ῀̔ 

ᵝ‗ ԅ ṿ ῀ TIM1_CCR1

Ȃ 

0̔  

1̔ ᶏ  

 

Table ΐ Ҭ ⱳ ԑ OCx OCxN ₮ └ 

Control bits Output state 

MOE OSSI OSSR CcxE CcxNE OCx output state OCxN output state 

1 X 

0 0 0 
₮ (ҍ )̆OCx=0, 

OCx_EN=0 

₮ (ҍ )̆
OCxN=0, OCxN_EN=0 

0 0 1 
₮ (ҍ )̆OCx=0̆

OCx_EN=0 

OCxREF + Polarity 

OCxN=OCxREF  

CCxNP, OCxN_EN=1 

0 1 0 
OCxREF + Polarity 

OCx=OCREF  CCxP, OCx_EN=1 
₮ (ҍ )̆

OCxN=0, OCxN_EN=0 

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

OCREF ԑ ̂not OC-

REF̃+ Polarity + dead-time 

OCxN_EN=1 

1 0 0 
₮ (ҍ )̆OCx=CCxP, 

OCx_EN=0 

₮ (ҍ )̆
OCxN=CCxNP, OCxN_EN=0 

1 0 1 
₮ (ҍ ), 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 

῏ ̂ ₮ᶏ ғҹ

̃, OCxN=CCxNP, 

OCxN_EN=1 

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

OCREF ԑ ̂not OC-

REF̃+ polarity + dead-time 

OCN_EN=1 

0 

0 

X 

0 0 
₮ (ҍ ), OCx=CCxP, 

OCx_EN=0 

₮ (ҍ ), 

OCxN=CCxNP, OCxN_EN=0 

0 0 1 ₮ (ҍ ) 

: OCx=CCxP, OCx_EN=0, OCxN=CCxNP, OCxN_EN=0 

̔ ѿҩ ̆Ẋ OISxҍ OISxN Ҍ

OCx OCxN ̆OCx=OISx OCxN=OISxNȂ 

0 1 0 

0 1 1 

1 0 0 
₮ ̂ҍ ̃ 

OCx=CCxP, OCx_EN=0 

₮ ̂ҍ ̃̆
OCxN=CCxNP, OCxN_EN=0 

1 0 1 ῏ ̂ ₮ᶏ ғҹ ̃ 

̔OCx=CCxP, OCx_EN=1̆OCxN=CCxNP, OCxN_EN=1 

̔ ѿҩ ̆Ẋ OISxҍ OISxN Ҍ OCx

OCxN ̆OCx=OISx OCxN=OISxN 

1 1 0 

1 1 1 
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15.4.10. TIM1 (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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 CNT[15:0] RW 0 ṿ 

15.4.11. TIM1 №  (TIM1_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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 PSC[15:0] RW 0 

№ ṿ 

̂CK_CNT̃ ԍ

fCK_PSC/( PSC[15:0]+1)Ȃ 

PSC ԅ Ԋᴆ֟ ῀ ╠ №

ṿ̕ Ԋᴆ  

TIM_EGR UGᵝ 0 ᵬ ᵝ ׆ └

0Ȃ 

15.4.12. TIM1 ꜚ ⱴ  (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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 ARR[15:0] RW 0 

ꜚ ṿ 

ARR ԅ ῀ ꜚ ṿȂ 

ꜚ ṿҹ ̆ Ҍ ᵬȂ 
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15.4.13. TIM1 (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 

31̔8 Reserved   Ḡ ̆ѿ ҹ 0 

7:0 REP[7:0] RW 0 

ṿ 

ԅ ⱳ ̆ ֓ᵝᾛ

̂ ׆  

ᴰ ⌠ ╠ ̃̕ ᾛ ֟ Ҭ ̆↕ᴪ

֟ Ҭ Ȃ 

Ҋ REP_CNT ⌠ 0̆ᴪ֟ ѿҩ Ԋᴆ

ғ REP_CNT ׆ REPṿ     Ȃ  ԍ

REP_CNT        Ԋ ᴆ U_RC      

REP ṿ ̆   TIM1_RCR Ώ῀ ṿ

Ҋ Ԋᴆ ᵬ Ȃ 

PWM Ҭ̆ (REP+1) ̔ 

̇ Ҋ̆ PWM ̕ 

̇ Ҭ Ҋ̆ PWM ̕ 

15.4.14. TIM1 / 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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15̔0 CCR1[15:0] RW 0 

/ 1 ṿ 

CC1 ҹ ₮̔ 

CCR1 ԅ ῀ ╠ / 1 ṿ̂

ṿ̃Ȃ 

TIM1_CCMR1 (OC1PEᵝ)Ҭ

̆ῒ ῀ ╠ ҬȂ 

↕̆ Ԋᴆ ̆ ṿ ῀ ╠

/ 1 ҬȂ 

╠ / ԅҍ TIM1_CNT

ṿ̆ ғ OC1 ҉ ₮Ḥ Ȃ 

CC1 ҹ ῀̔ 

CCR1 ԅ ҉ѿ ῀ 1Ԋᴆ̂IC1̃ᴰ

ṿȂ 

15.4.15. TIM1 / 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 
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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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 CCR2[15:0] RW 0 

/ 2 ṿ 

CC2 ҹ ₮̔ 

CCR2 ԅ ῀ ╠ / 2 ṿ̂

ṿ̃Ȃ 

TIM1_CCMR2 (OC2PEᵝ)Ҭ

̆ῒ ῀ ╠ ҬȂ 

↕̆ Ԋᴆ ̆ ṿ ῀ ╠

/ 2 ҬȂ 

╠ / ԅҍ TIM1_CNT

ṿ̆ ғ OC ҉ ₮Ḥ Ȃ 

CC2 ҹ ῀̔ 

CCR2 ԅ ҉ѿ ῀ 2Ԋᴆ̂IC2̃ᴰ

ṿȂ 

15.4.16. TIM1 / 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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 CCR3[15:0] RW 0 

/ 3 ṿ 

CC3 ҹ ₮̔ 

CCR3 ԅ ῀ ╠ / 3 ṿ̂

ṿ̃Ȃ 

TIM1_CCMR3 (OC3PEᵝ)Ҭ

̆ῒ ῀ ╠ ҬȂ 

↕̆ Ԋᴆ ̆ ṿ ῀ ╠

/ 3 ҬȂ 

╠ / ԅҍ TIM1_CNT

ṿ̆ ғ OC ҉ ₮Ḥ Ȃ 

CC3 ҹ ῀̔ 

CCR3 ԅ ҉ѿ ῀ 3Ԋᴆ̂IC3̃ᴰ

ṿȂ 

15.4.17. TIM1 / 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 

CCR4[15:0] 

RW 
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Bit Name R/W Reset Value Function 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 CCR4[15:0] RW 0 

/ 4 ṿ 

CC4 ҹ ₮̔ 

CCR4 ԅ ῀ ╠ / 4 ṿ̂

ṿ̃Ȃ 

TIM1_CCMR4 (OC4PEᵝ)Ҭ

̆ῒ ῀ ╠ ҬȂ 

↕̆ Ԋᴆ ̆ ṿ ῀ ╠

/ 4 ҬȂ 

╠ / ԅҍ TIM1_CNT

ṿ̆ ғ OC ҉ ₮Ḥ Ȃ 

CC4 ҹ ῀̔ 

CCR4 ԅ ҉ѿ ῀ 4Ԋᴆ̂IC4̃ᴰ

ṿȂ 

15.4.18. TIM1 ┤ (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 

31̔16 Reserved RW 0 Ḡ ̆ѿ ҹ 0 

15 MOE RW 0 

Һ ₮ᶏ  

ѿ ┤ ῀ ̆ ᵝ ᴆ 0Ȃ AOEᵝ

ṿ̆ ᴆ 0 ꜚ 1Ȃ ֽ ҹ ₮

Ȃ 

0̔ OC OCN ₮ └ҹ ̕ 

1̔ ԅ ᶏ ᵝ̂TIM1_CCER

CcxEȁ CcxNEᵝ̃̆↕ OC  

OCN ₮Ȃ 

14 AOE RW 0 

ꜚ ₮ᶏ  

0̔ MOE ᴆ 1̕ 

1̔ MOE ᴆ 1 Ҋѿҩ Ԋᴆ ꜚ 1̂

┤ ῀ ̃Ȃ 

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LOCKᵝ)

ҹ 1̆↕ ᵝҌ ḱ Ȃ 

13 BKP RW 0 

┤ ῀  

0̔┤ ῀ᵞ ̕ 

1̔┤ ῀ Ȃ 

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LOCKᵝ)

ҹ 1̆↕ ᵝҌ ḱ Ȃ 

12 BKE RW 0 

┤ ⱳ ᶏ  

0̔ ┤ ῀̂BRK BRK_ACTH̃̕ 

1̔ ┤ ῀̂BRK BRK_ACTH̃Ȃ 

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LOCKᵝ)

ҹ 1̆↕ ᵝҌ ḱ Ȃ  

11 OSSR RW 0 

Ҋľ῏ Ŀ  

ᵝ ԍ MOE=1ғ ҹԑ ₮ Ȃ ԑ ₮

ҬҌ OSSRᵝȂ 

OC/OCNᶏ ̂ / ᶏ

(TIM1_CCER)̃Ȃ 

0̔ Ҍ ᵬ ̆ OC/OCN ₮̂OC/OCNᶏ

₮Ḥ =0̃̕ 
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Bit Name R/W Reset Value Function 

1̔ Ҍ ᵬ ̆ѿ CcxE=1 CcxNE=1̆

OC/OCN ₮ ₮ Ȃ 

OC/OCNᶏ ₮Ḥ =1Ȃ 

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LOCKᵝ)

ҹ 2̆↕ ᵝҌ ḱ Ȃ 

10 OSSI RW 0 

Ҋľ῏ Ŀ  

ᵝ ԍ MOE=0ғ ҹ ₮ Ȃ 

OC/OCNᶏ ̂ / ᶏ

(TIM1_CCER)̃Ȃ 

0̔ Ҍ ᵬ ̆ OC/OCN ₮̂OC/OCNᶏ

₮Ḥ =0̃̕ 

1̔   Ҍ  ᵬ  ̆ ѿ CcxE=1 CcxNE=1̆ 

OC/OCN  ᾢ ₮ ῒ   Ȃ 

OC/OCNᶏ ₮Ḥ =1Ȃ 

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LOCKᵝ)

ҹ 2̆↕ ᵝҌ ḱ Ȃ 

9:8 LOCK[1:0] RW 00 

 

ᵝҹ ᴆ ᶫΏḠ Ȃ 

00̔ ῏ ̆ ΏḠ ̕ 

01̔ ≢ 1̆Ҍ Ώ῀ TIM1_BDTR

DTG/BKE/BKP/AOEᵝȁ TIM1_CR2

OISx/OISxNᵝ̕ 

10̔ ≢ 2̆Ҍ Ώ῀ ≢ 1Ҭ ᵝ̆ӞҌ

Ώ῀ CC ᵝ̂ѿ ῏ CCxSᵝ ҹ ₮̆ 

TIM1_CCER CCxP/CCNxPᵝ̃ץ

OSSR/OSSIᵝ̕ 

11̔ ≢ 3̆Ҍ Ώ῀ ≢ 2Ҭ ᵝ̆ӞҌ

Ώ῀ CC └ᵝ̂ѿ ῏ CCxSᵝ ҹ ₮̆ 

TIM1_CCMRx OCxM/OCxPEᵝ̃̕ 

̔ ᵝ ̆ Ώѿ LOCKᵝ̆ѿ Ώ῀

TIM1_BDTR ̆↕ῒῤ ‟  

ᵝȂ 

7:0 DTG[7:0] RW 0000 0000 

 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂẊ DT

ῒ ̔ 

DTG[7:5]=0xx => DT=DTG[7:0] ¦ Tdtğ Tdtg = TDTS̕ 

DTG[7:5]=10x => DT=(64+DTG[5:0]) ¦ Tdtğ Tdtg = 2 

¦ TDTS̕ 

DTG[7:5]=110 => DT=(32+DTG[4:0]) ¦ Tdtğ Tdtg = 8 

¦ TDTS̕ 

DTG[7:5]=111 => DT=(32+DTG[4:0]) ¦ Tdtğ Tdtg = 16 

¦ TDTS̕ 

ᶛ̔ TDTS = 125ns(8MHZ)̆ ҹ̔ 

0⌠ 15875ns̆ ҹ 125ns̕ 

16us⌠ 31750ns̆ ҹ 250ns̕ 

32us⌠ 63us̆ ҹ 1us̕ 

64us⌠ 126us̆ ҹ 2us̕ 

̔ѿ LOCK ≢(TIM1_BDTR Ҭ LOCKᵝ)

ҹ 1ȁ 2 3̆↕ ֓ᵝҌ ḱ 

Ȃ 

15.4.19. TIM1 Ἕ 
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value 
                                0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Re-
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value 
                                0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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_BD
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. 

R
e
s
. 

R
e
s
. 

M
O

E
 

A
O

E
 

B
K

P
 

B
K

E
 

O
S

S
R

 

O
S

S
I LOC

K 
[1:0] 

DTG[7:0] 

Re-
set 
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16.   (T IM16)  

16.1. TIM16 Һ  

Â 16ᵝ ꜚ ҉  

Â 16ᵝ ( ץ ḱ ) № ̆ № ҹ 1͘65536ӊ ᴋ ṿ 

Â ᾛ ӊ  

Â Ҋ ֟ Ҭ ̔ 

ü ̔ ҉  

 

 

16.2. TIM16 ⱳ  

16.2.1. ᾝ 

ҩ Һ № ѿҩ ꜚ 16ᵝ ҉ ̆ ѿҩ №

⌠Ȃ 

ᴆ ץ Ώ ȁ ꜚ № ̆ ᶏ Ӟ ץ ᵬȂ 

ᾝ ̔ 

Â ̂TIMx_CNT̃ 

Â № ̂TIMx_PSC̃ 

Â ꜚ ̂TIMx_ARR̃ 

Â ̂TIMx_RCR̃ 

ꜚ ᾢ ̆Ώ ꜚ ̂TIMx_ARR̃ ̂preload 

register̃Ȃ TIMx_CR1 Ҭ ꜚ ᶏ ᵝ̂ARPẼ ̆ ῤ ץ ѿ

Ԋᴆ UEV ᴰ ⌠ Ȃ ⌠҉ ₮ TIMx_CR1 Ҭ UDISᵝ ԍ

0 ̆֟ ԊᴆȂ ԊᴆӞ ץ ᴆ֟ Ȃ 

№ ₮ CK_CNT ꜚֽ̆ ԅ TIMx_CR1 Ҭ ᶏ ᵝ

̂CEÑ ̆CK_CNT Ȃ 

̆ ԅ TIMx_CR CENᵝ ѿҩ ̆ Ȃ 

№ ̔ 

№ ץ 1⌠ 65535ӊ ᴋ ṿ№ Ȃ ԍѿҩ̂ TIMx_PSC Ҭ

̃16ᵝ └ 16ᵝ Ȃ ҹ ҩ └ ‖ ̆ Ȃ №

Ҋѿ Ԋᴆ⌠ Ȃ 

Ҋ ₮ԅ № ̆ ᶛ Ȃ 



 PY32F002A ֯ᴠ ἐԛ 

186/271 

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

 

 16-1 № ̆ 2 ⌠ 1 ׆  

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

 

 16-2 № ̆ 4 ⌠ 1 ׆  

16.2.2.  

׆ 0 ⌠ ꜚ ṿ̂TIMx_ARR ṿ̃̆ ׆ 0 ̆ ֟ ѿҩ

₮ԊᴆȂ 

ᶏ ̆↕ ҉ ₃ ̂ ̃ ̆֟ ԊᴆȂ ↕̆

ҩ ₮ ̆֟ ԊᴆȂ 

TIMx_EGR Ҭ( ᴆ ᶏ ׆ └ ) UGᵝӞ ֟ץ ѿҩ ԊᴆȂ 

TIMx_CR1 Ҭ UDISᵝ̆ ץ Ԋᴆ̕ Ӟ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ ӊ╠̆ Ҍ֟ ԊᴆȂ ̆ᵖ ᶭ ׆ 0 ̆

№ Ӟ 0(ᵖ № ṿҌ )Ȃ ̆ ԅ TIMx_CR1 Ҭ URSᵝ(

)̆ UGᵝ ֟ ѿҩ Ԋᴆ UEV̆ᵖ ᴆҌ UIF ( Ҍ֟ Ҭ )Ȃ ҹԅ ᾧ

Ҋ ̆ ֟ Ҭ Ȃ  

ѿҩ Ԋᴆ ̆ ̆ ᴆ (ᶭ URSᵝ) ᵝ(TIMx_SR

Ҭ UIFᵝ)Ȃ 

Â TIMx_RCR Ҭ ṿ Ȃ 
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Â ꜚ ῀ ṿ(TIMx_ARR)Ȃ  

Â № ‖ ῀ ṿ(TIMx_PSC ῤ )Ȃ 

Ҋ ԅ₃ҩ Ҍ Ҋ ҹ̆ TIMx_ARR=0X36Ȃ 

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

 

 16-3 ̆ῤ № ҹ 1 

Counter register 0000 0001 0002 0003

Timer clock = CK_CNT

CK_PSC

CNT_EN

0035 00360034

Counter overflow

Update interrupt flag(UIF)

 

 16-4 ̆ῤ № ҹ 2 

CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

0035 0036 00010000

 

 16-5 ̆ῤ № ҹ 4 
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CK_PSC

Counter register

Update event(UEV)

CNT_EN

Timer clock = CK_CNT

Counter overflow

Update interrupt flag(UIF)

1F 20 00

 

 16-6 ̆ῤ № ҹ 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
 

 16-7 ̆  ARPE=0 Ԋᴆ(TIMx_ARR ῀) 

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

 

 16-8 ̆  ARPE=1 Ԋᴆ( ῀  TIMx_ARR) 

16.2.3.  
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ᾝ ԅ ҉ Ԋᴆ̂UEṼ ᵥ֟ ̆ ҉ ⌠ 0

Ṝ֟ Ȃ ҩ ֟ PWMḤ Ȃ 

N ҉ ̆ ׆ ᴰ ⌠ ̂TIMx_ARR ꜚ ̆

TIMxPSC № ̆ Ҋ / TIMx_CCRx̃̆N TIMx_RCR

Ҭ ṿȂ 

̆ ҉ ҩ ҉ ⁞Ȃ 

ꜚ ̆ TIMx_RCR ṿ ӈȂ Ԋᴆ ᴆ̂

TIMx_EGRҬ UGᵝ̃ ᴆ ׆ └ ֟ ̆↕ ṿ ̆ Ԋ

ᴆ̆ ғ TIMx_RCR Ҭ ῤ ⌠ ҬȂ 

Counter TIMx_CNT

Edge-aligned mode upcounting

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 event̔preload registers transferred to active 

registers and update initerrupt generated

By SW

 

 16-9 Ҍ Ҋ ᶛ ̆  TIMx_RCR  

16.2.4.  

ῤ ̂CK_INT̃ ᶫȂTIMx_CR1 CENᵝ TIMx_EGR UGᵝ

└ᵝ̂ ԅ UGᵝ ꜚ ̃̆ ᴆ Ȃѿױז CENᵝҹ 1̆ῤ №

ᶫ Ȃ 
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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

 

 16-10 ѿ Ҋ └ ̆ῤ № ҹ 1 

16.3. TIM16  

16.3.1. TIM16 └ 1 (TIMx_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 Res Res URS UDIS CEN 

      RW RW     RW RW RW 

 

Bit Name R/W Reset Value Function 

31̔10 Reserved - 0 Ḡ ̆ѿ ҹ 0 

9:8 CKD[1:0] RW 
00 

 

№  

2ᵝ ӈ (CK_INT) ̆

ҍ (ETR,Tix) ӊ №

ᶛ 

00̔ tDTS = tCK_INT 

01̔ tDTS = 2 x tCK_INT 

10̔ tDTS = 4 x tCK_INT 

11̔Ḡ ̆Ҍ ᶏ ҩ  

7 ARPE RW 0 

ꜚ ᾛ ᵝ 

0̔ TIM1_ARR ‖ 

1̔ TIM1_ARR ῀ ‖  

6:3 Reserved - 0 Ḡ ̆ѿ ҹ 0 

2 URS RW 0 

 

ᴆ ᵝ UEVԊᴆ  

0̔ ᾛ ֟ Ҭ ̆↕Ҋ ᴋѿԊᴆ֟ ѿҩ

Ҭ  

̔ 

ʛ ₮/Ҋ  

ʛ UGᵝ 

ʛ ׆ └ ֟  

1̔ ᾛ ֟ Ҭ ̆↕ ₮/Ҋ ֟

ѿҩ Ҭ  

1 UDIS RW 0 
 

ᴆ ᵝᾛ / UEVԊᴆ ֟  
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Bit Name R/W Reset Value Function 

0̔ᾛ UEVȂ (UEV)Ԋᴆ Ҋ ᴋѿԊᴆ֟ ̔ 

ʛ ₮/Ҋ  

ʛ UGᵝ 

ʛ ׆ └ ֟  

῀ ױ ṿȂ 

1̔ UEVȂҌ֟ Ԋᴆ̆

(ARR,PSC,CCRx)Ḡ ױ ṿȂ 

ԅ UGᵝ ׆ └ ₮ԅѿҩ ᴆ ᵝ̆

↕ № ∆ Ȃ 

0 CEN RW 0 

ᾛ  

̊̔  

̋̔  

̔ ᴆ ԅ CENᵝ ̆ ȁ

ᵬȂ ץ ꜚ ᴆ CEN

ᵝȂ 

16.3.2. TIM16Ҭ ᶏ (TIM16_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  Res  Res  Res Res  Res Res Res Res  UIE 

               RW 

 

Bit Name R/W Reset Value Function 

31̔1 Reserved - 0 Ḡ ̆ѿ ҹ 0 

0 UIE RW 0 

UIE̔ᾛ Ҭ  

0̔ Ҭ  

1̔ᾛ Ҭ  

16.3.3. TIM16  (TIM16_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 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  UIF 

               RC_W0 

 

Bit Name R/W 
Reset 
Value 

Function 

31̔1 Reserved - 0 Ḡ ̆ѿ ҹ 0 

0 UIF Rc_w0 0 

Ҭ  

֟ Ԋᴆ ᵝ ᴆ 1Ȃ ᴆ 0Ȃ 

0̔ Ԋᴆ֟ ̕ 

1̔ Ԋᴆ Ȃ ᵝ ᴆ

1̔ 

ʛ TIMx_CR1 UDIS=0̆֟ Ԋᴆ(

҉ )̕ 

ʛ TIMx_CR1 UDIS=0ȁ URS=0̆

TIMx_EGR UG=1 ֟ Ԋ 

ᴆ( ᴆ CNT ∆ )̕  
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16.3.4. TIM16Ԋᴆ֟ (TIM16_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 Res  Res COMG Res Res Res Res  UG 

          W     W 

 

Bit Name R/W Reset Value Function 

31̔1 Reserved - 0 Ḡ ̆ѿ ҹ 0 

0 UG W 0 

֟ Ԋᴆ 

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ 

0̔ ꜚᵬ̕ 

1̔ ∆ ̆ ֟ ѿҩ ԊᴆȂ №

Ӟ 0(ᵖ №  

Ҍ )Ȃ Ҭ Ҋ DIR=0( ҉ )↕

0̆ DIR=1( Ҋ )↕ TIMx_ARR

ṿȂ 

16.3.5. TIM16 (TIM16_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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 CNT[15:0] RW 0 ṿ 

16.3.6. TIM16 № (TIM16_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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 PSC[15:0] RW 0 

№ ṿ 

̂CK_CNT̃ ԍ

fCK_PSC/( PSC[15:0]+1)Ȃ 

PSC ԅ Ԋᴆ֟ ῀ ╠ №

ṿ̕ Ԋᴆ TIMx_EGR UGᵝ 0

ᵬ ᵝ ׆ └ 0Ȃ 

16.3.7. TIM16 ꜚ  (TIM16_ARR) 
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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 

31̔16 Reserved   Ḡ ̆ѿ ҹ 0 

15:0 ARR[15:0] RW 0xFFFF 

ꜚ ṿ 

ARR ԅ ῀ ꜚ ṿȂ 

ꜚ ṿҹ ̆ Ҍ ᵬȂ 

16.3.8. TIM16 (TIM16_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 

31̔8 Reserved   Ḡ ̆ѿ ҹ 0 

7:0 REP[7:0] RW 0 

ṿ 

ԅ ⱳ ̆ ֓ᵝᾛ

̂ ׆  

ᴰ ⌠ ╠ ̃̕ ᾛ ֟ Ҭ ̆↕ᴪ

֟ Ҭ Ȃ 

Ҋ REP_CNT ⌠ 0̆ᴪ֟ ѿҩ Ԋᴆ

ғ REP_CNT ׆ REPṿ     Ȃ  ԍ

REP_CNT        Ԋ ᴆ U_RC      

REP ṿ ̆   TIMx_RCR Ώ῀ ṿ

Ҋ Ԋᴆ ᵬ Ȃ 

 

16.3.9. TIM16 Ἕ 

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 

TIM
x_C
R1 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
. 

C
K

D
[1

:0
] 

A
R

P
E

 

R
e
s
. 

R
e
s
. 

R
e
s
. 

O
P

M
 

U
R

S
 

U
D

IS
 

C
E

N
 

Re-
set 
valu

e 

                                            0 0 0       0 0 0 0 

0
x
0
C 

TIM
16_
DIE
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
e
s
. 

U
IE

 

Re-
set 
valu

e 

                                                     0 

0
x

TIM
16_
SR 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
e
s
. 

U
IF

 



 PY32F002A ֯ᴠ ἐԛ 

194/271 
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Re-
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                                                0 0 0 0 0 0 0 0 
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17.  ᵞⱳ (LPTIM) 

 ׃ .17.1

LPTIM ѿ 16ᵝ ȂLPTIM ᵞⱳ׆ Ҭ ⱬᶏ ԍ ᵞⱳ Ȃ 

LPTIM ῀ԅѿ ̆ ᶫ ⱳ ̆ ⱳ ᵞȂ 

17.2. LPTIM Һ  

Â 16ᵝ ҉  

Â 3ᵝ № ̆ΐ 8ҩ № ̂1ȁ2ȁ4ȁ8ȁ16ȁ32ȁ64ȁ128̃ 

Â  

ü ῤ : LSI APB  

Â 16 Bit ARR  

Â  

17.3. ᵞⱳ ̂LPTIM̃ⱳ  

17.3.1. LPTIM  

 

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

Sy
n

ch
ro

n
iz

at
io

n

 

 17-1 ᵞⱳ  

17.3.2. LPTIM ῤ Ḥ  

 17-1 LPTIMῤ Ḥ  

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 
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Names Signal type Description 

lptim_wakeup Digital output LPTIM wakeup event 

17.3.3. LPTIM ᵝ  

LPTIM ᶏץ ҩ Ȃ 

RCC ̆ ᶏץ ῤ Ḥ ῒ └̂ Ḥ ץ APBȁLSI Ҭ

̃Ȃ 

17.3.4. №  

LPTIM 16ᵝ ̆ ѿҩ 2 № └ ꜚȂ № № PRESC[2:0] └Ȃ 

Ҋ ↓₮ԅ ’̔ 

 17-2 №  

Programming Dividing factor 

000 /1 

001 /2 

010 /4 

011 /8 

100 /16 

101 /32 

110 /64 

111 /128 

̔ lptim_ker_ck PCLK̂ RCC_CCIPR.LPTIMSEL ̃ ̆ № 2№  Ȃ҉ץ

17.3.5. ᵬ  

LPTIM ѿ ᶏ timer Ȃ 

Â ѿ ̔ ѿҩ׆ Ԋᴆ ̆ ⌠ ARRṿ Ả Ȃ 

ᶏ ̆SNGSTRTᵝ 1Ȃ 

ѿҩ Ԋᴆ ꜚ Ȃ ꜚӊ ̆ ⌠ ARRӊ╠ ᴋᵥ Ԋᴆ Ȃ 

17.3.6.  

PRELOADᵝ └ LPTIM_ARR ̔ 

Â PRELOADᵝ ᵝҹ“0”̔LPTIM_ARR ᴋᵥΏ Ȃ 

Â PRELOADᵝ ҹ“1” ̔ ꜚ̆↕ LPTIM_ARR ╠ Ȃ 

LPTIM APB LPTIM Kernel ᶏ Ҍ ̆ APBΏ῀, Ώ῀ ṿ ⌠

̆ ѿ Ȃ ῤ̆ ᾧ ֓ ᴋᵥ Ώ ᵬȂ 

17.3.7. ᶏ  

LPTIM_CR Ҭ ENABLEᵝ ԍᶏ /Ҍᶏ LPTIMῤ Ȃ ᵝ ENABLEᵝ ̆ ңҩ

ᶏ LPTIMȂ 

ֽ LPTIM ̆ ḱ LPTIM_CFGR LPTIM_IER Ȃ 

17.3.8. ᵝ 

ҹԅ LPTIM_CNT ῤ ᵝ̆ ᶫ ᵝ └̔ 

ᵝ └̔ 

ᵝ LPTIM_CR RSTAREᵝ └Ȃ ᵝ ҹ 1 ̆ᴋᵥ LPTIM_CNT

ῒῤ ᵝҹ Ȃ 
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̆ҹԅ LPTIM_CNT ̆ 2 ῒ ̆ ѿ ̆ ↕ ҹ

₮ṿ Ȃ 

̔ 

 ̧ ᶏ ᵝ ̆ ѿ ᴪ ᵝ LPTIM_CNT̕ ԋ LPTIM_CNT

Ȃ 

 ̧ LPTIM PCLK/HSI ̆ 2 ӞҌ Ḡ ₮ṿ Ȃ 

17.3.9. ̂debug modẽ 

῀ debug ̆ ‗ԍ DBG DBG_LPTIM_STOPᵝ ̆LPTIM ᵬ̆

Ả ᵬȂ 

17.4. LPTIM ᵞⱳ  

 17-3 LPTIMҌ ᵞⱳ ≢ 

  

Sleep No effect. LPTIM interrupts cause the device to exit Sleep mode. 

Stop No effect when LPTIM is clocked by LSI. LPTIM interrupts cause the device to exit Stop. 

17.5. LPTIM Ҭ  

Ҋ↓Ԋᴆ LPTIM_IER ῤᶏ ̆↕ ֓Ԋᴆ Ҭ / Ԋᴆ̔ 

Â ꜚ ⱴ  

: LPTIM_ISR ̂ ̃Ҭ 1 ̆LPTIM_IER ̂Ҭ ᶏ

̃Ҭ ᵝ 1̆↕Ҍ֟ Ҭ Ȃ 

 

Ҭ Ԋᴆ  

ꜚ  ῤ (LPTIM_CNT)ҍ ꜚ ⱴ ῤ (LPTIM_ARR)̆Ҭ ᵝ 

17.6. LPTIM  

17.6.1. LPTIMҬ  (LPTIM_ISR) 

Address offset̔0x000 

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       ARRM   

              r   

 

Bit Name R/W Reset Value Function 

31̔2 Reserved - 0  

1 ARRM R 0 

ꜚ  

ARRM ᴆ ̆ LPTIM_CNT ṿ

LPTIM_ARR ṿȂ LPTIM_ICR

ARRMCFᵝΏ῀ 1 ARRM  

0 Reserved    

17.6.2.  LPTIMҬ  (LPTIM_ICR) 
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Address offset̔0x004 

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  
ARRM 
CF  

Res  

              w   

 

Bit Name R/W Reset Value Function 

31̔2 Reserved - 0  

1 ARRMCF RW 0 
ꜚ  

ᵝΏ῀ 1 LPTIM_ISR Ҭ ARRM  

0 Reserved    

17.6.3. LPTIMҬ ᶏ  (LPTIM_IER) 

Address offset̔0x008 

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  
ARRM 
IE  

Res  

              RW   

 

Bit Name R/W Reset Value Function 

31̔2 Reserved - 0  

1 ARRMIE RW 0 ꜚ Ҭ ᶏ  

0:ARRMҬ  

1:ARRMҬ ᶏ  

0 Reserved    

17.6.4. LPTIM  (LPTIM_CFGR) 

Address offset̔0x00C 

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 

 

ⱴ ᵝ └ LPTIM_ARR  

0: APB Ώ  

1: ╠ LPTIM  

21:12 Reserved    
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Bit Name R/W Reset Value Function 

11:9 PRESC[2:0] RW 0 

№  

PRESCᵝ № № Ȃ ץ Ҋ↓№ Ҭ

ѿҩ : 

000:/1 
001:/2 
010:/4 
011:/8 
100:/16 
101:/32 
110:/64 
111:/128 

8:0 Reserved - 0 Ḡ ̆ѿ ҹ 0 

17.6.5. LPTIM └  (LPTIM_CR) 

Address offset̔0x010 

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 
RST 
ARE 

Res Res 
SNG 
STRT 

ENA 
BLE 

           rw   rw rw 

 

Bit Name R/W Reset Value Function 

31:5 Reserved - 0  

4 RSTARE RW 0 

ᵝᶏ  

ᵝ ᴆ 1 0Ȃ RSTARE ҹ“1” ̆

LPTIM_CNT ᴋᵥ

LPTIM_CNT ῤ Ȃ 

3:2 Reserved - 0  

1 SNGSTRT RW 0 

LPTIM ꜚ Ȃ 

ᵝ ᴆ ᵝ̆ ᴆ Ȃ ᵝ 1 ץ ‖

ꜚ LPTIMȂ 

ֽ̔ LPTIMᶏ ̆ ᵝ 1Ȃ ᴆ ꜚ

ᵝȂ 

0 ENABLE RW 0 

LPTIMᶏ ᵝ, ᴆ  

0:LPTIM  

1:LPTIMᶏ  

17.6.6. LPTIM ꜚ  (LPTIM_ARR) 

Address offset̔0x018 

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 Ḡ ̆ѿ ҹ 0 

15̔0 ARR RW 0x0001 

ꜚ ⱴ ṿ 

ARR LPTIM ꜚ ṿ 

LPTIMᶏ  

17.6.7. LPTIM  (LPTIM_CNT) 
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Address offset̔0x01C 

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  
Re
s  

Res  Res  Res  Res 

                

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

CNT[15:0] 

R 

 

17.6.8. LPTIM Ἕ 

O
ff
s
et 

Reg
iste

r 

3
1
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2
0
 

1
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1
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1
7
 

1
6
 

1
5
 

1
4
 

1
3
 

1
2
 

1
1
 

1
0
 

9
 

8
 

7
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5
 

4
 

3
 

2
 

1
 

0
 

0
x
0
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2
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. 

R
e
s
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ARR[15:0] 

Bit Name R/W Reset Value Function 

31:16 Reserved - 0  

15̔0 CNT R 0 

ṿ 

LPTIMץ ̆ LPTIM_CNT

Ҍ ṿȂ ’Ҋ̆ ң

ңҩṿ Ȃ ң

ṿ ̆ ץ ҹ Ȃ 
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CNT[15:0] 
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18.  ̂ IWDG̃  

 ׃  .18.1

ῤ ԅѿҩ Independent watchdoĝ IWDG̃̆ ΐ ῃ ≢ȁ ᶏ

ȂIWDG ‗ ԍ ᴆ ⱳ Ӱ̆ ⌠ timeoutṿ ᵝȂ 

IWDG LSI ᶫ ̆ ᶏҺ Fail̆Ӟ Ḡ ᵬȂ 

IWDG watchdogᵬҹҺ ӊ ̆ ғ ‰ └ Ȃ 

18.2. IWDG Һ  

Â Free-running Ҋ  

Â LSI ᶫ ̂ stop Ӟ ץ ᵬ̃ 

Â ᴆ ᵝ 

ü Ҋ ṿҹ 0x000 ᵝ 

18.3. IWDG ⱳ  

18.3.1. IWDG  

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

 

 18-1 IWDG  

IWDG (IWDG_KR)Ώ 0x0000 CCCC̆ ׆ 0xFFF Ҋ Ȃ ⌠

ṿ ̂0x000̃̆֟ ѿҩ ᵝḤ ̂IWDG ᵝ̃Ȃ 

Ҍ ᵥ ̆0x0000 AAAA Ώ῀ IWDG ̆IWDG_RLR̂reload ̃ ṿ Ῥ ⌠

Ҭ̆IWDGҌᴪ֟ ᵝȂ 

ѿ ̆↕ IWDGҌ Ả Ȃ 

18.3.2. ᴆ  

҉ ̂option bytes̃ ԅ ᴆ watchdoğ↕ IWDG҉ ꜚᶏ ̆ ғ

⌠ ṿӊ╠̆IWDG key ᴆ Ώ̆↕֟ ᵝḤ Ȃ 

18.3.3. ᴆ Ḡ  

IWDG № ȁIWDG Ώ Ḡ Ȃ ֓ Ώῒז ̆ Ώ

0x0000AAAAⱴ ̆ Ῥ Ḡ Ȃ 
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№ ȁ ṿ ̆ ᴪᵣ ₮ Ȃ 

18.3.4.  

ⱳ ҹ DBG_MCU Ȃ 

CPU ῀ ̆IWDG ῀ stop ̆ ‗ԍ DBG Ҭ DBG_IWDG_STOP

Ȃ 

18.4. IWDG  

18.4.1.  (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 

KeyṿȂ 

ᴆ ѿץ Ώ῀ 0xAAAĂ ↕̆

⌠ 0 ̆ ᴪ֟ ᵝȂ 

0x5555̔ ᾛ IWDG_PRȁIWDG_RLR ̕ 

0xCCCC̔ ꜚ IWDĜ ԅ ᴆ ↕Ҍ

פ └̃Ȃ 

18.4.2. №  (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 

№ ṿȂ 

№ ṿȂ 

̆IWDG_SR PVU ҹ 0Ȃ 

000̔4№ ̕ 

001̔8№ ̕ 

010̔16№ ̕ 

011̔32№ ̕ 

100̔64№ ̕ 

101̔128№ ̕ 

110̔256№ ̕ 

111̔256№ ̕ 

18.4.3.  (IWDG_RLR) 

Address offset:0x08 
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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 ṿȂ 

IWDG_KR Ώ῀ 0xAAAA ̆RLṿᴪᴰ ⌠

ҬȂ ׆ ҩṿ ⁞ Ȃ

RLṿ № ṿ Ȃ 

IWDG_SR.RVU=0 ̆ ḱ Ȃ 

18.4.4.  (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 

ṿ Ȃ 

ᵝ ᴆ 1̆ ṿ Ȃ ṿ

̆ ᵝ ᴆ Ȃ 

0 PVU R 0 

№ ṿ Ȃ 

ᵝ ᴆ 1̆ № ṿ Ȃ № ṿ

̆ ᵝ ᴆ Ȃ 

̔ IWDG_PRȁIWDG_SR.RLR╠̆ №≢ IWDG_PVUȁIWDG_SR.RVUҹ 0Ȃᵖ

IWDG_PRȁIWDG_RLR ̆Ҍ Ῥ IWDG_SR.PVUȁIWDG_SR.RVUҹ 0̆ Ҋ ף Ȃ 
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19.  I2C  

׃ .19.1  

I2C(inter-integrated circuit) └ ұ I2C Ȃ ᶫ Һ ⱳ ̆ └ I2C

ȁ ȁᴂ Ȃ ‰̂Sm̃ȁ ̂Fm̃Ȃ 

19.2. I2C Һ  

Â Slave master  

Â Һ ⱳ ̔ Ạץ master̆Ӟ Ạץ slave 

Â Ҍ  

ü ‰ ̂Sm̃̔ 100kHz 

ü ̂Fm̃̔ 400kHz 

Â ᵬҹ Master 

ü Clock֟  

ü Start Stop ֟  

Â ᵬҹ slave 

ü I2C  

ü Stopᵝ  

Â 7ᵝ  

Â ̂General call̃ 

Â ᵝ 

ü / ᵝ 

ü ᴰ ᵝ 

ü I2C busy ᵝ 

Â ᵝ 

ü Һ ᴂ ҡ  

ü / ᴰ ACK failure 

ü Start/Stop  

ü Overrun/Underrun( ⱳ ) 

Â ⱳ  

Â ᴆ ᵝ 

Â ⱳ  

Â PEĈpacket error checking̃֟  

ü PECṿ ץ Tx Ҋ ѿҩ bytes  

ü byteẠ PEC  

19.3. I2C ⱳ  

19.3.1. I2C  
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Noise
filter

Data
control

Noise
filter

SDA

Data shift register

Data register

Comparator

Own address register

PEC register

PEC calculation

Clock
control

control registers
CR1&CR2

SCL

Control logic

status registers
SR1&SR2

Clock control register
CCR

interrupt
 

 19-1 I2C  

19.3.2.  

I2C Ҋץ ̔ 

 ̧ ׆  ̂Slave transmitter̃ 

 ̧ ׆  ̂Slave receiver̃ 

 ̧ Һ ̂Master transmitter̃ 

 ̧ Һ ̂Master receiver̃ 

ҹ׆ Ȃ ᴆ ׆׆ꜚ ֬ ⌠Һ ̕ ᴂ ҡ ֟ Ả Ḥ ̆↕

Һ׆ ℗ ׆⌠ Ȃᾛ Һ ⱳ Ȃ 

19.3.2.1. Ḥ  

ᵬҹ master̆I2C ꜚ ᴰ ̆ ֟ Ḥ Ȃұ ᴰ ץ ᴆ ̆ Ảץ

ᴆ Ȃ ᴆ Ả ᴆ master Ҋ ᴆ └֟ Ȃ 

ᵬҹ slavĕI2C ≢ (7ᵝ) general call Ȃ ᴆ └ general call

≢Ȃ 

8ᵝ̂ ̃ ᴰ ̆ ᵝ ╠Ȃ Start ᴆ 1ҩ Ȃ master

Ȃ 

ѿҩ ᴰ 8ҩ 9ҩ ̆ ѿҩ ᵝ(ACK) Ȃ ⱴҊ Ȃ 
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SCLK

SDA

Bit8Bit0

Stop

ACKMSB

 

 19-2 I2C  

ᴆ ᶏ Ҍᶏ ACK̂ ̃ᵝȂ ᴆӞ ץ I2C ̂7-bitҍ/  general call ̃Ȃ 

19.3.3. I2C ∆  

19.3.3.1. ᶏ /῏ I2C  

I2C ᾢ RCC_APBENR1 I2C_ENᵝ ̆ I2C_CR1 PEᵝᶏ

I2C Ȃ 

19.3.3.2. I2C  

ҹ master slave Ҋ̆‰ hold setup ̆ I2C Ȃ Ώ

I2C_CCR I2C_TRISE Ȃ 

19.3.4. I2C׆  

’Ҋ̆I2C ᵬ slave Ȃ׆ slave ℗ ⌠ master ̆ ֟ ѿҩ

ᴆȂ 

ҹԅ֟ ̆ I2C_CR2 Ҭ ῀ Ȃ ῀ ̔ 

‰ Ҋҹ̔2MHz 

Ҋҹ̔4MHz 

ѿ ⌠ ᴆ̆ SDA ҉ ⌠ ̆ ⌠ shift ̆ ҍ OAR1

general call ( ENGC=1) Ȃ 

Ҍ ̔ 

I2C ῒ ѿҩ ᴆȂ 

̔ 

I2C ֟ Ҋץ ̔ 

● ACK ᴆ ’1’̆↕֟ ѿҩ ‖ 

● ᴆ ᵝ ADDRᵝ̆ ԅ ITEVTENᵝ̆↕֟ Ҭ  

׆ Ҋ TRAᵝ ╠ ԍ Ȃ 

׆ .19.3.4.1  

⌠ ADDRᵝ ̆̂ ᵞᵝ 1̃Slave ̂ ׆̃ DR ̆

ῤ shift ⌠ SDA҉Ȃ 

Slave ᵞ SCL̆ ⌠ ADDRᵝ ̆ ғ Ώ῀ DR Ȃ 

⌠ ‖ ̔TxEᵝ ᴆ ᵝ̆ ԅ ITEVTEN ITBUFENᵝ̆↕֟ ѿҩҬ Ȃ 
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TxEᵝ ᵝ̆ᵖ Ҋѿҩ ӊ╠̆ Ώ῀⌠ I2C_DR ̆↕ BTFᵝ

ᵝȂSlave ᵞ SCL̆ ⌠ BTFᵝ ᴆ ̂ _SR1ӊ ̆ῬΏ῀ I2C_DR ̃Ȃ 

S Address A

EV1

DATA1

EV3-1 EV3

A DATA2

EV3 EV3

DATAN NA P

EV3-2

A

7-bit slave transmitter

 

׆ 19-3  ᴰ ↓  

Legend: S= Start̂ ᴆ̃, Sr= Repeated Start̂ ᴆ̃, P= Stop̂Ả ᴆ̃, A= 

Acknowledgê ̃, NA= Non-acknowledgêҌ ̃, EVx= Event(ITEVFEN= 1 ֟ Ҭ ) 

EV1: ADDR=1, ᾢ SR1 ̆Ῥ SR2 ADDRᵝ 

EV3-1̔TxE=1, shift empty, empty, DR Ώ Data1 

EV3̔TxE=1, shift Ҍ empty, empty̆ DR Ώ̂Data2̃ TxE 

EV3-2: AF=1; ᴆ AFᵝΏ 0 ᵝ 

׆ .19.3.4.2  

⌠ ADDR ̆̂ ᵞᵝ 0̃slave ῤ ᵝ ׆ SDA

⌠ DR ȂI2C ⌠ ҩ Ҋ↓ ᵬ̔ 

● ԅ ACKᵝ̆↕֟ ѿҩ ‖ 

● ᴆ RxNE=1Ȃ ԅ ITEVTEN ITBUFENᵝ̆↕֟ ѿҩҬ Ȃ 

RxNE ᵝ̆ ғ ӊ╠̆DR ₮̆↕ BTFᵝ ᵝ̆ BTF

̂ ₮ I2C_SR1ӊ Ῥ I2C_DR ̃ӊ╠̆slaveѿ ᵞ SCLȂ( Ҋ )Ȃ 

S Address A

EV1

DATA1 A DATA2

EV2 EV2

DATAN A P

EV2

A

EV4

7-bit slave receiver

 

׆19-4  ᴰ ↓  

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1) 

EV1̔ADDR=1̆ ᾢ SR1̆ SR2̆ ADDR  

EV2̔RxNE=1, DR ᵝ 

EV4̔STOPF=1, ᾢ SR1 ̆ Ώ CR1 ᵝ Ȃ 

Note:  

1) EV1 event ᵞ SCL̆ ⌠ ᴆ sequence Ȃ 

2) EV2 ᴆ sequence ╠ byteᴰ ╠ Ȃ 

3) SR1 ῤ ̆ ҩ ᵝ ᵝ̆ sequenceȂ ADDR

STOPF ᵝ̆ Ҋץ sequence̔ 

ADDR=1̆ᾢ SR̆Ῥ SR2̕ STOPF=1̆ᾢ SR1̆ῬΏ CR1Ȃ 

Ạ Ḡ ADDR STOPFңᵝ ᵝ̆ Ȃ 

19.3.4.3. ῏ Ḥ 

ᴰ ѿҩ ̆master֟ ѿҩẢ ᴆ̆slave ⌠ ᴆ ̔ 

● ᴆ ᵝ STOPF̆ ԅ ITEVTENᵝ̆↕֟ ѿҩҬ Ȃ 

ᾢ SR1̆ Ώ CR1̆ STOPFᵝ Ȃ̂ ҉ EV4̃ 
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19.3.5. I2CҺ  

Master ̆I2C ꜚ ᴰ ֟ Ḥ Ȃұ ᴰ ץ ᴆ ̆ Ảץ

ᴆ Ȃ 

STARTᵝ ҉֟ ԅ ᴆ̆ ῀ԅ master Ȃ 

Ҋץ master ᵬ ̔ 

Â I2C_CR2 Ҭ ῀ ֟ץ  

Â └  

Â ҉  

Â I2C_CR1 ꜚ  

Â I2C_CR1 Ҭ STARTᵝҹ 1̆֟ ᴆ 

I2C ῀ ̔ 

Â ‰ Ҋҹ̔2MHz 

Â Ҋҹ̔4MHz 

19.3.5.1. Һ ֟ clock 

CCR ҉ץ Ҋ ̆֟ SCL ᵞ Ȃ ԍ slave SCLḤ ̆ SCL

҉ ֟ ̆master TRISE ⌠ ̆ SCLḤ Ȃ 

 SCL ᵞ ̆ slave SCL ̆ Ả ̆ ⌠ SCL ⌠

Ȃ ҹԅ Ḡ SCL Ȃ 

 SCL ̆ Ḡ Ȃ 

҉̆ ᶏ slaveҌ SCK̆׆ SCL҉ ֟ ̆⌠ SCL҉ ̆ Ӟ

֓ Ȃ ҩ ҍ SCL ҉ ̂SCL VIH ̃ ῏ ̆Ῥⱴ҉ SCL ῀

ץ̆ ῤ ԍ APB SCL Ȃ TRISE Ҭ̆

ץ SCL҉ ᵥ̆SCL Ḡ Ȃ 

19.3.5.2. ᴆ 

BUSY=0 ̆ START=1̆I2C ֟ ѿҩ Start ᴆ̆ ℗ master (MSL ᵝ)Ȃ 

̔ master Ҋ STARTᵝ̆ ╠ ᴰ ̆ ᴆ֟ ѿҩ ReStart ᴆȂ 

ѿ ₮ Start ᴆ̔ 

● SBᵝ ᴆ ᵝ̆ ԅ ITEVTENᵝ̆↕ᴪ֟ ѿҩҬ Ȃ 

master SR1 ̆Ῥ slave Ώ῀ DR Ȃ̂Transfer sequence EV5̃ 

׆ .19.3.5.3  

slave ῤ ᵝ ⌠ SDA ҉Ȃ 

● 7ᵝ ̆ ₮ѿҩ Ȃ 

ѿ ₮̆ 

─ ADDRᵝ ᴆ ᵝ̆ ԅ ITEVTENᵝ̆↕֟ ѿҩҬ Ȃ 

Master SR1 ̆ SR2 Ȃ 

₮ slave ᵞᵝ̆master‗ ῀ ̆ ῀ Ȃ 

● 7ᵝ ̆ 

─ ῀ ̆Һ ׆ ᵞᵝҹ’0’Ȃ 

─ ῀ ̆Һ ׆ ᵞᵝҹ’1’Ȃ 
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TRAᵝ Һ Ȃ 

19.3.5.4. Һ  

ԅ ԅ ADDRᵝ , Һ master ῤ ᵝ ׆ DR ⌠ SDA

҉Ȃ 

Master ̆ ⌠ ѿҩ Ώ῀ DR ̂ EV8_1̃Ȃ 

⌠ ACK ‖ ̆TxEᵝ ᴆ ᵝ̆ ԅ INEVFEN ITBUFENᵝ̆↕֟ ѿҩҬ Ȃ 

TxE ᵝ̆ғ ҉ѿ ӊ╠̆ Ώ ⌠ DR ̆↕ BTF ᴆ

ᵝȂ BTF̂ I2C_SR1ӊ ̆ῬΏ I2C_DR ̃ӊ╠̆I2C Ḡ SCLҹᵞ Ȃ 

῏ Ḥ 

DR ҬΏ῀ ѿҩ ̆ STOPᵝ֟ ѿҩẢ ᴆ( EV8_2)̆ I2C

ꜚ ׆⌠ (MLSᵝ )Ȃ 

̔ TxE BTFᵝ ᵝ ̆Ả ᴆ ₮ EV8_2Ԋᴆ Ȃ 

S Address A

EV5

DATA1 A DATA2

EV8 EV8

DATAN A P

EV8_2

A

EV6 EV8_1 EV8

7-bit master transmitter

 

 19-5 Һ ᴰ ↓  

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5̔SB=1, SR1̆Ῥ DR Ώ ̆ ᵝ  

EV6̔ADDR=1̆ SR1̆Ῥ SR2̆ ᵝ  

EV8_1̔TxE=1, shift empty̆ empty̆ DR Ώ Data1 

EV8̔TxE=1, shift Ҍ empty̆ empty̆ DR Ώ Data2̆ ᵝ  

EV8_2̔TxE=1, BTF=1, Ώ Stopᵝ ̆ ᴆ ₮ Stopᵝ ̆TxE BTF  

Note:  

1- EV5, EV6, EV8_1 EV8_2Ԋᴆ̆ SCL ᵞ ̆ ⌠ ᴆ sequence  

2- EV8 ᴆ sequence ╠ ╠ Ȃ EV8 ᴆ sequenceҌ ╠ᴰ

╠ ̆↕ ᶏ BTFף TxĔ ֟ Ҍ≠ ⁞ ԅ Ȃ 

19.3.5.5. Һ  

ADDRӊ ̆I2C ῀Һ Ȃ Ҋ̆I2C ׆ SDA

̆ ῤ ᵝ DR Ȃ ҩ ̆I2C ᶭ Ҋץ ᵬ̔ 

● ACKᵝ ᵝ̆ ₮ѿҩ ‖Ȃ 

● ᴆ RxNE=1̆ ԅ INEVFEN ITBUFENᵝ̆↕ᴪ֟ ѿҩҬ Ȃ 

RxNEᵝ ᵝ̆ ғ ╠̆ DR Ҭ ̆ ᴆ BTF=1̆

BTFӊ╠ I2C Ḡ SCLҹᵞ ̕ ₮ I2C_SR1ӊ Ῥ ₮ I2C_DR BTFᵝȂ 

῏ Ḥ 

Method 1: ̔ I2C Ҭ ᴨᾢ Ҭ  

Master ׆ Slave ⌠ ѿҩ ̆ ѿҩ NACKȂ ⌠ NACK ̆Slave SCL

SDA └ȂMaster ץ ѿҩ Stop/Restart ᴆȂ 

1)  ҹԅ ⌠ ѿҩ ֟ ѿҩ NACK ‖̆ ṕ ԋҩ ӊ ( ṕ ԋҩ RxNEԊᴆ

ӊ ) ACKᵝȂ 
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2)  ҹԅ֟ ѿҩẢ / ᴆ̆ ᴆ ṕ ԋҩ ӊ ( ṕ ԋҩ RxNEԊᴆӊ )

STOP/STARTᵝȂ 

3)  ҩ ̆῏ Ả ᴆ ֟ ᵝ ↨ EV6ӊ (EV6_1 ̆ ADDRӊ )Ȃ 

֟ ԅẢ ᴆ ̆I2C ꜚ ׆⌠ (MSLᵝ )Ȃ 

S Address A

EV5

DATA1 Â1̃ DATA2

EV7 EV7

DATAN NA P

EV7_1

A

EV6 EV6_1

7-bit master receiver

 

 19-6 1: Һ  

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5̔SB=1̆ SR1̆ῬΏ DR ̆ ᵝ  

EV6̔ADDR=1̆ SR1̆Ῥ SR2̆ ᵝ  

EV6_1̔ ῏ Ԋᴆֽ̆ ᵬ 1ҩ Ȃ 

EV7̔RxNE=1̆ DR ̆ ᵝ  

EV7_1̔RxNE=1, DR ̆Ώ ACK=0 ᵝ STOP 

 

1̃ ҩ ̆↕҉ ҹ̂1̃ ᴪ NA 

2̃ EV5, EV6Ԋᴆ̆ SCL ᵞ ̆ ⌠ ᴆ sequence  

3̃ EV7 ᴆ sequence ╠ ╠ Ȃ EV7̆ ᴆ sequenceҌ ╠ᴰ

ᴰ ╠̆ Ȃ ᶏ BTFף RXNĔ ֟ Ҍ≠ ⁞ ԅ Ȃ 

4̃ EV6_1 EV7_1 ᴆ sequence ╠ ᴰ ACKӊ╠ Ȃ 

Method 2: ҩ ̔I2C Ҭ ҬҌ ᴨᾢ ̆ ᶏ  

ҩ ̆DataN-2 ̆ DataN-1ӊ ̆ ̂RxNE BTF ᵝ̃Ȃ ̆

DR DataN-2╠̆ ACKᵝ̆ץ Ḡ DataN ACKӊ╠ Ȃ ӊ ̆ DataN-2ӊ

̆ ᵝ STOP/STARTᵝ̆ DataN-1Ȃ RxNE ᵝ ̆ 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

 

 19-7 2: N>2 Һ   

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5̔SB=1, ᾢ SR1 ̆ῬΏ DR ̆ ᵝ 

EV6̔ADDR̆ᾢ SR1̆Ῥ SR2̆ ᵝ 

EV7̔RxNE=1, DR ᵝ 

EV7_2̔BTF=1, DataN-2 DR Ҭ̆DataN-1 shift Ҭ̆Ώ ACK=0̆ DR Ҭ

DataN-2Ȃ ᵝ STOP̆ DataN-1 

Note:  

1̃ EV5, EV6Ԋᴆ̆ SCL ᵞ ̆ ⌠ ᴆ sequence Ȃ 

2̃ EV7 ᴆ sequence ╠ ╠ Ȃ EV7̆ ᴆ sequenceҌ ╠ᴰ

ᴰ ╠̆ Ȃ ᶏ BTFף RXNĔ ֟ Ҍ≠ ⁞ ԅ Ȃ 



 PY32F002A ֯ᴠ ἐԛ 

213/271 

● 3ҩ ̔ 

ĺ RxNE=1 ̗̘ Nothing(DataN-2 not read)Ȃ 

 DataN-1 received 

 BTF=1, shift data full̔DR ԅ DataN-2̆shift ԅ DataN-1 ̗̘ SCL

ᵞ̔ ҉ ῒז  

 ACKᵝ 

 DR Ҭ DataN-2 ̗̘ ꜚ shift DataN  

 DataN ̂with a NACK̃ 

 Ώ START STOPᵝ 

 DataN-1 

 RxNE=1 

 DataN 

҉ץ N > 2 Ȃ1ҩ 2ҩ ̆ Ҍ ̆ Ҋץ ̔ 

● 2ҩ ’ 

ĺ ᵝ POS ACKᵝ 

 ADDR ᵝ 

 ADDRᵝ 

 ACKᵝ 

 BTF ᵝ 

 Ώ STOPᵝ 

 DRң  

S Address A

EV5

DATA1 A

EV6 EV6_1

DATA2 NA

EV7_3

P

7-bit master receiver

 

 19-8 2: N=2 Һ   

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5̔SB=1, ᾢ SR1 ̆ῬΏ DR ̆ ᵝ 

EV6̔ADDR=1̆ᾢ SR1 ̆ SR2 ̆ ADDRᵝ 

EV6_1̔ ῏ ᵝԊᴆȂ EV6 ̆Ӟ ̆ACK  

EV7_3̔BTF=1̆Ώ STOP=1̆ӊ ң DR̂Data1 Data2̃ 

Note: 

1) EV5, EV6Ԋᴆ̆ SCL ᵞ ̆ ⌠ ᴆ sequence  

2) EV6_1 ᴆ sequence ╠ ᴰ ACKӊ╠  

● ҩ ’ 

ĺ ADDRԊᴆ ̆ ACKᵝ 

 ADDR 

 Ώ STOP STARTᵝ 

 RxNE ᵝ ̆  
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S Address A

EV5

DATA1 NA

EV6_3

P

EV7

7-bit master receiver

 

 19-9 2: N=1 Һ   

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1) 

EV5̔SB=1, ᾢ SR1 ̆ῬΏ DR ̆ ᵝ 

EV6_3̔ADDR=1̆Ώ ACK=0Ȃᾢ SR1 ̆ SR2 ̆ ADDRᵝȂ ADDR ̆Ώ

STOP=1 

EV7̔RxNE=1, DR ᵝ 

Note: 

EV5Ԋᴆᴪ SCL ᵞ ̆ ⌠ ᴆ sequence Ȃ 

19.3.6.  

19.3.6.1.  

ѿҩ ᴰ ̆ I2C ⌠ѿҩ Ả ᴆ↕֟ Ȃ ̔ 

● BERRᵝ ᵝҹ’1’̕ ԅ ITERRENᵝ̆↕֟ ѿҩҬ ̕ 

● slave ̔ ҡ ̆ ᴆ ̔ 

─ Start ᴆ̆slave ҹ ѿҩ Restart̆ Ả ᴆȂ 

─ Stop ᴆ̆slave Ả ᴆ ᵬ̆ ᴆ Ȃ 

● master ̔ ᴆҌ ̆ Ҍ ╠ ᴰ Ȃ ᴆ‗ Ҭ ╠ ᴰ Ȃ 

19.3.6.2. (AF) 

⌠ѿҩ ᵝ ̆֟ Ȃ ̔ 

● AFᵝ ᵝ̆ ԅ ITERRENᵝ̆↕֟ ѿҩҬ  

● ⌠ѿҩ NACK ̆ ᵝ ̔ 

─ ԍ slave ̆ ᴆ Ȃ 

─ ԍ master ̆ ᴆ ѿҩẢ ᴆ repeated startȂ 

19.3.6.3. ᴂ ҡ  (ARLO) 

I2C ⌠ᴂ ҡ ֟ ᴂ ҡ ̆ ̔ 

● ARLOᵝ ᴆ ᵝ̆ ԅ ITERRENᵝ̆↕֟ ѿҩҬ  

● I2C ꜚ ׆⌠ (MSLᵝ )Ȃ I2C ҡ ԅᴂ ̆↕ ѿҩᴰ Ҭ ׆

̆ᵖ ץ master repeated start ᴆӊ  

● ᴆ  

19.3.6.4. overrun/ underrun (OVR) 

slave Ҋ̆ ̆I2C ̆ ⌠ѿҩ (RxNE=1)̆ᵖ

DR Ҭ╠ѿҩ ₮̆↕ overrun Ȃ 

̔ 

● ҡ  

● overrun ̆ ᴆ RxNEᵝ̆ ѿ  
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slave Ҋ̆ ̆I2C ̆ Ҋѿҩ ⌠ ӊ╠̆

Ώ῀ DR (TxE=1)̆↕ Ȃ ̔ 

● DR Ҭ ╠ѿҩ ₮ 

● underrun ̆ ҡ ⌠ Ȃ I2C ‰

DR  

ѿҩ ̆ ADDRӊ ғ ѿҩ SCL҉ ӊ╠Ώ῀ DR ̕ Ҍ Ạ⌠

̆↕ ҡ ѿҩ Ȃ 

19.3.7. SDA/SCL └ 

● ᾛ ̔ 

─ ̔ TxE=1ғ BTF=1̔I2C ᴰ ╠Ḡ ҹᵞ̆ץ ᴆ SR1̆

Ώ (DR shift )Ȃ 

─ ̔ RxNE=1ғ BTF=1̔I2C ⌠ Ḡ ҹᵞ̆ץ ᴆ SR1̆

DR(DR shift )Ȃ 

● slave Ҭ ̔ 

─ RxNE=1̆ ⌠Ҋҩ ╠ DR ₮̆↕ overunȂ ⌠ ѿҩ ҡ Ȃ 

─ TxE=1̆ Ҋҩ ӊ╠ Ώ DR̆↕ underrunȂ

₮Ȃ 

─ ᴆ Ώ‖ └Ȃ 

19.4. I2C Ҭ  

 19-1 I2CҬ  

Ҭ Ԋᴆ Ԋᴆ  └ᵝ 

ᵝ (Master) SB 

ITEVTEN 
(Master)  (Slave) ADDR 

⌠Ả (Slave) STOPF 

ᴰ  BTF 

‖  RxNE 
ITEVTEN ITBUFEN 

‖  TxE 

 BERR 

ITERREN 

ᴂ ҡ (Master) ARLO 

 AF 

/  OVR 

PEC  PECERR 

19.5. I2C  

ץ half-word word Ȃ 

19.5.1. I2C └ 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 
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Bit Name R/W Reset Value Function 

15 SWRST RW 0 

ᴆ ᵝȂ 

ᵝ ̆I2C ԍ ᵝ Ȃ ᵝ

╠̆ Ḡ I2C ̆

Ȃ 

0̔I2C Ҍ ԍ ᵝ  

1̔I2C ԍ ᵝ  

̔ ᵝ ץ ԍ error locked ∆

I2CȂ BUSYᵝҹ 1̆ ҉

⌠Ả ᴆ Ȃ 

14:12 Reserved RES - Reserved 

11 POS RW 0 

ACK/PECᵝ ̂ ԍ ̃̆ ᴆ ᵝ/

̆ PE=0 ᴆ Ȃ 

0̔ACKᵝ └ ╠ ᵝ ῤ

(N)ACKȂPECᵝ ╠ ᵝ ῤ

PEC 

1̔ACKᵝ └ ᵝ Ҋѿҩ

(N)ACKȂPECᵝ ᵝ

Ҋѿҩ PEC 

̔POSᵝ 2 Ҭ̆

ӊ╠ Ȃ 

ҹԅ NACK 2ҩ ̆ ADDRӊ

ACKᵝȂ 

ҹԅ 2ҩ PEC̆ ԅ

POSᵝӊ ̆ADDR stretchԊᴆ PEC

ᵝȂ 

10 ACK RW 0 

ᶏ Ȃ ᴆ ᵝ/ ̆ PE=0

ᴆ Ȃ 

0̔  

1̔ ⌠ѿҩ ѿҩ Ȃ̂

̃ 

9 STOP RW 0 

Ả ᴆ֟ ̆ ᴆ ץ ᵝ/ ̆

⌠Ả ᴆ ̆ ᴆ ̕ ⌠

̆ ᴆ ᵝȂ 

Һ Ҋ̔ 

0̔ Ả ᴆ֟  

1̔ ╠ ᴰ ╠ ᴆ ₮ ֟

Ả ᴆ 

׆ Ҋ̔ 

0̔ Ả ᴆ֟  

1̔ ╠ ᴰ SCL SDA  

8 START RW 0 

ᴆ֟ Ȃ 

ᴆ ᵝ/ ̆ ᴆ ₮

PE=0 ᴆ Ȃ 

Һ ̔ 

0̔ ᴆ֟  

1̔ ֟ ᴆ 

׆ ̔ 

0̔ ᴆ֟  

1̔ ̆֟ ᴆ̂ ᴆ ꜚ

℗ ⌠ master modẽ 

7 NOSTRETCH RW 0 

̂SlavẽȂ 

ADDR BTF ᵝ ̆ ᵝ ԍ slave

̆ ⌠ ᴆ ᵝȂ 

0̔ᾛ  

1̔  

6 ENGC RW 0 

ᶏ Ȃ 

0̔ Ȃץ NACK 00h 

1̔ᾛ Ȃץ ACK 00h 
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Bit Name R/W Reset Value Function 

5:1 Reserved RES - Reserved 

0 PE RW 0 

I2C ᶏ Ȃ 

0̔  

1̔I2Cᶏ  

̔ ᵝ ̆ ╠

̆I2C Ȃ 

ԍ PE=0̆ ᵝ Ȃ 

Һ Ҋ̆ ӊ╠̆ Ҍ ᵝȂ 

̔ ԅ STOP/START/PECᵝ̆ ᴆ ҩᵝӊ╠̆ ᴆҌ ᴋᵥ I2C_CR1 Ώ ᵬ̕ ↕

ᴪ 2 STOP/START/PECᵝȂ 

19.5.2. I2C └ 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 

‖ Ҭ ᶏ Ȃ 

0̔ TxE=1 RxNE=1 ̆Ҍ֟ Ҭ  

1̔ TxE=1 RxNE=1 ̆֟ ԊᴆҬ  

9 ITEVTEN RW 0 

ԊᴆҬ ᶏ Ȃ 

0̔  

1̔ᾛ ԊᴆҬ  

Ҋ↓ ᴆҊ̆ ֟ Ҭ ̔ 

 ̧ SB=1̂Һ ̃̕ 

 ̧ ADDR=1̂Һ/׆ ̃ 

 ̧ STOPF=1̂׆ ̃ 

 ̧ BTF=1̆ᵖ TxE RxNEԊᴆ 

 ̧ ITBUFFEN=1̆TxEԊᴆҹ 1 

 ̧ ITBUFEN=1̆RxNEԊᴆҹ 1 

8 ITERREN RW 0 

₮ Ҭ ᶏ Ȃ 

0̔ ₮ Ҭ ̕ 

1̔ᾛ ₮ Ҭ ̕ 

Ҋ↓ ᴆҊ̆ ֟ Ҭ ̔ 

 ̧ BERR=1 
 ̧ ARLO=1 
 ̧ AF=1 
 ̧ OVR=1 
 ̧ PECERR=1 

7:6 Reserved RES - Reserved 

5:0 FREQ RW 0 

I2C Ȃ 

APB ṿ ֟ץ̆

ҍ I2C Ὶ setup hold Ȃ 

ᾛ 4MHẑ ‰ ̆

100k̃ȁ12MHẑ400k̃̆

APB Ȃ 

000000̔  

000001̔  

001000̔8MHz 

….. 

011000̔24MHz 

ῒ ̔ Ȃ 

19.5.3. I2C 1 (I2C_OAR1) 
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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 7~1ᵝȂ 

0 reserved    

19.5.4. I2C  (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 

 

Bit Name R/W Reset Value Function 

15:8 Reserved RES - Reserved 

7:0 DR[7:0] RW 0 

8ᵝ ̆ ῤ ңҩ buffer῍

ѿҩ ̆№≢ ԍ ⌠ ̂RX_DR̃ȁ

⌠ ̂TX_DR̃Ȃ 

̔ 

Ώѿҩ DR ̂ Ώ⌠ TX_DR̃̆

ꜚ ꜚ ᴰ Ȃѿ ᴰ ̂TxE=1̃̆

Ҋѿҩ ᴰ Ώ῀ DR ̆I2C Ḡ

Ȃ 

̔ 

⌠ ⌠ DR ̂ RX_DR̃

̂RxNE=1̃Ȃ ⌠Ҋѿҩ ̂RxNE=1̃ӊ╠

₮ ̆ Ȃ 

̔ 

1) slave Ҋ̆ Ҍᴪ copy DR 

2) ᴆҌ Ώ‖ ̂ TxE=0ׅ̆ Ώ῀

̃ 

3) ACK ‖ ARLOԊᴆ̆ ⌠

Ҍᴪ copy⌠ ̆ Ҍ ⌠ 

19.5.5. I2C (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 

PECER
R 

OVR AF ARLO BERR Tx
E 

RxN
E 

Re
s 

STOP
F 

Re
s 

BT
F 

ADD
R 

S
B 

   RC_W0 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 

PEC Ȃ 

0̔ PEC ̆ ⌠ PEC ACK̂

ACK=1̃ 

1̔ PEC ̆ ⌠ PEC NACK̂Ҍ

ACKҹᵥṿ̃ 

ᵝ ᴆΏ 0 ̆ PE=0 ᴆ

Ȃ 
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Bit Name R/W Reset Value Function 

11 OVR RC_W0 0 

/ Ȃ 

0̔ / ̕ 

1̔₮ / Ȃ 

NOSTRETCH=1 ̆ ׆ Ҋ ᵝ ᴆ

ᵝ̕ 

Ҭ ⌠ѿҩ ̂ ACK

‖̃̆ ῤ ₮̆

↕ ҡ Ȃ 

Ҭ ѿҩ ̆

Ώ῀ ̆

ң Ȃ 

ᵝ ᴆΏ 0 ̆ PE=0 ᴆ

Ȃ 

̔ Ώ ᵬ

SCL ҉ ̆ Ҍ ̆

Ḡ Ȃ 

10 AF RC_W0 0 

Ȃ 

0̔ ̕ 

1̔ Ȃ 

̆ ᴆ ᵝ Ȃ 

ᵝ ᴆΏ 0 ̆ PE=0 ᴆ

Ȃ 

9 ARLO RC_W0 0 

ᴂ ҡ ̂Һ ̃Ȃ 

0̔ ⌠ᴂ ҡ ̕ 

1̔ ⌠ᴂ ҡ Ȃ 

└ ѿҩҺ ̆ ᴆ

ᵝ Ȃ 

ᵝ ᴆΏ 0 ̆ PE=0 ᴆ

Ȃ 

ARLOԊᴆӊ ̆I2C ꜚ℗ ׆

̂M/SL=0̃Ȃ 

8 BERR RC_W0 0 

₮ Ȃ 

0̔ Ả ᴆ₮ ̕ 

1̔ Ả ᴆ₮ Ȃ 

⌠ Ả ᴆ̆ ᴆ

ᵝ 1Ȃ 

ᵝ ᴆΏ 0 ̆ PE=0 ᴆ

Ȃ 

7 TxE R 0 

ҹ ̂ ̃ Ȃ 

0̔ ̕ 

1̔ ҹ Ȃ 

̆ ҹ ᵝ 1̆

Ҍ ᵝȂ 

ᴆΏ ⌠ DR ᵝ̆

ѿҩ Ả ᴆ ̆ PE=0 ᴆ

ꜚ Ȃ 

⌠ѿҩ NACK̆ Ҋѿҩ

PEĈPEC=1̃̆ ᵝҌ ᵝȂ 

̔ Ώ῀ 1ҩ ̆ ԅ

BTF Ώ῀ ̆ Ҍ TxEᵝ̆ ҹ

ҹ Ȃ 

6 RxNE R 0 

̂ ̃ Ȃ 

0̔ ҹ ̕ 

1̔ Ȃ 

̆ Ҍҹ ̆ ᵝ

Ȃ ̆ Ҍ ᵝȂ 

ᴆ Ώ ᵬᴪ ̆

PE=0 ᴆ Ȃ 

̔ ԅ BTF ̆ Ҍ RxNE

ᵝ̆ ҹ ׅҹ Ȃ 

5 Reserved RES - Reserved 
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Bit Name R/W Reset Value Function 

4 STOPF R 0 

Ả ᴆ ᵝ̂׆ ̃Ȃ 

0̔ ⌠Ả ᵝ̕ 

1̔ ⌠Ả ᴆȂ 

ѿҩ ӊ ̂ ACK=1̃̆ ׆

҉ ⌠Ả ᴆ ̆ ᴆ ᵝ 1Ȃ 

ᴆ I2C_SR1 ̆ I2C_CR1

Ώ ᵬ ᵝ̆ PE=0 ̆ ᴆ

ᵝȂ 

̔ ⌠ NACK ̆STOPFᵝҌᴪ ᵝȂ 

3 reserved    

2 BTF R 0 

ᴰ ᵝȂ 

0̔ ᴰ  

1̔ ᴰ ⱳ  

Ҋ↓ ’Ҋ ᴆ ᵝ ̂ slave

̆NOSTRETCH=0 ̕master ̆ҍ

NOSTRETCH ῏̃̔ 

ĺ ̆ ⌠ѿҩ ̂ ACK

‖ ̃ ғ

̂RxNE=1̃Ȃ 

ĺ ̆ ѿҩ ̆ғ

Ώ῀ ̂TxE=1̃Ȃ 

ᴆ I2C_SR1 ̆

Ώ ᵬ ᵝ̕ ѿҩ Ả

ᴆ ̆ PE=0 ̆ ᴆ Ȃ 

̔ 

⌠ѿҩ NACK ̆BTFᵝҌᴪ ᵝȂ 

1 ADDR R 0 

̂Һ ̃/ ׆̂ ̃Ȃ 

ᴆ I2C_SR1 ̆Ῥ I2C_SR2

ᵝ̕ PE=0 ̆ ᴆ Ȃ 

̂Slavẽ̔ 

0̔ Ҍ ⌠ ̕ 

1̔ ⌠ Ȃ 

⌠ ׆ ҍ OAR general call

̆ ᴆ ᵝ ᵝȂ 

Note: slave Ҋ̆

sequecĕ ADDR ᵝ ̆ᾢ SR1

̆Ῥ SR2 Ȃ 

̂Master̃̔ 

0̔ ̕ 

1̔ Ȃ 

7ᵝ ̆ ⌠ ACK byte ᵝȂ 

Note: ⌠ NACK ̆ Ҍᴪ ᵝȂ 

0 SB R 0 

ᵝ ̂Һ ̃Ȃ 

0̔ ᴆ̕ 

1̔ ᴆ ̕ 

ĺ ᴆ ̆ ᵝ Ȃ 

ĺ ᴆ I2C_SR1 ̆

Ώ ᵬ ᵝ̕ PE=0 ̆ ᴆ

Ȃ 

19.5.6. I2C 2 (I2C_SR2) 

Address offset:0x18 

Reset value:0x0000 

Note: ᶏ ADDR ᵝ I2C_SR1 ᵝ̆ I2C_SR1ӊ Ῥ I2C_SR2 ̆Ӟᴪ

ADDR ᵝȂ ֽ̆ I2C_SR1 ADDRᵝ ᵝ STOPFᵝ ̆I2C_SR2

Ȃ 
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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 

׆̂ ̃Ȃ 

0̔ ⌠ ̕ 

1̔ ENGC=1 ̆ ⌠ Ȃ 

֟ ѿҩẢ ᴆ ѿҩ ᴆ ̆

PE=0 ̆ ᴆ Ȃ 

3 Reserved RES - Reserved 

2 TRA R 0 

/ Ȃ 

0̔ ⌠  

1̔  

ҩ ᴰ ̆

R/Wᵝ Ȃ 

⌠Ả ᴆ̂STOPF=1̃̆

ᴆȁ ᴂ ҡ ̂ARLO=1̃̆

PE=0 ̆ ᴆ Ȃ 

1 BUSY R 0 

Ȃ 

0̔ ҉  

1̔ ҉  

⌠ SDA SCLҹᵞ ̆ ᴆ ᵝȂ 

⌠ѿҩẢ ᴆ ̆ ᴆ Ȃ 

╠ ̆

̂PE=0̃ Ḥ ׅ Ȃ 

0 MSL R 0 

Һ׆ Ȃ 

0̔slave 

1̔master 

ĺ ԍҺ ̂SB=1̃ ̆ ᴆ ᵝ̕ 

ĺ ҉ ⌠ѿҩẢ ᴆ̂STOPF=1̃ȁ

ᴂ ҡ ̂ARLO=1̃ȁ PE=0 ̆ ᴆ

Ȃ 

19.5.7. I2C └ (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 

I2CҺ Ȃ 

0̔ ‰  

1̔  

14 DUTY RW 0 

Ȃ 

0̔ Ҋ̔Tlow/Thigh=2 

1̔ Ҋ̔Tlow/Thigh=16/9 

13:12 Reserved RES - Reserved 

11:0 CCR[11:0] RW 0 

/ ‰ Ҋ └№ ̂Һ

̃Ȃ 

№ ԍ Һ Ҋ SCL Ȃ 

 ̧ ‰ ̔ 

V Thigh=CCR x Tpclk 
V Tlow =CCR x Tpclk 

 ̧ ̔ 

V DUTY=0: 
Thigh=CCR x Tpclk 
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Bit Name R/W Reset Value Function 

Tlow =2 x CCR x Tpclk 

V DUTY=1(ҹ ⌠ 400KHz): 

Thigh=9 x CCR x Tpclk 
Tlow =16 x CCR x Tpclk 

̔ 

1. ᾛ ṿҹ 0x04̆ DUTY

Ҋᾛ ṿҹ 0x01 

2. Thigh=tr(SCL)+tw(SCLH) 
3. Tlow=tr(SCL)+tw(SCLL) 

4. ֓  

5. PE=0 ̕ 

6. fCK 10MHz Ṑ̆ ץ

֟ 400kHz Ṝ ҩ 

19.5.8. I2C TRISE  (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 

 

Bit Name R/W Reset Value Function 

15:6 Reserved RES - Reserved 

5:0 TRISE RW 0 

/ ‰ Ҋ ҉ ̂Һ ̃Ȃ 

֓ᵝ ᶫ master modeҊ̆ SCL

Ȃ Ạ SCL

҉ ̆SCL Ḡ ѿҩ

Ȃ 

֓ᵝ ҹ I2C ₮

SCL҉ ̆ ҹ 1Ȃ 

ᶛ ̔ ‰ Ҭ ᾛ SCL҉ ҹ

1000nsȂ I2C_CR2 Ҭ FREQ[5:0]

Ҭ ṿ ԍ 0x08̆Tpclk=125ns̆↕ TRISEҬ

ҹ 0x09̂1000ns/125ns = 8 + 1 = 9̃Ȃ 

ṿӞ ⌠ⱴץ TRISEῤȂ 

Ҍҹ ̆↕ №Ώ῀ TRISĔ

ץ Ḡ tHIGH Ȃ 

̔ PE=0 Ȃ 

19.5.9. I2C Ἕ 

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
. 

P
E

C
E

R

R
 

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 
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Offset Register 1
5
 

1
4
 

1
3
 

1
2
 

1
1
 

1
0
 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

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] 

                      0 0 0 0 1 0 
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20.   (USART) 

׃ .20.1  

(USART) ᶫԅѿ ҍᶏ ҙ ‰NRZ ұ ӊ

ῃ ֜ ȂUSART≠ № ᶫ Ȃ  

Ḥ ḤȂ ᾛ ḤȂ  

20.2. USART Һ  

Â ῃ Ḥ 

Â NRZ ‰  

Â 16Ṑ 8Ṑ ̆ ⱴ  

Â ῍  

Â ꜚ  

Â 8ᵝ 9ᵝ 

Â Ả ᵝ̂1 2ᵝ̃ 

Â ҹ ₮ⱳ  

Â  

Â ᶏ ᵝ 

Â ᴆ └ 

Â  

ü buffer  

ü buffer  

ü ᴰ  

Â Ẽ └ 

ü ᵝ 

ü  

Â Ҭ  

ü CTS  

ü  

ü  

ü  

ü ⌠  

ü ₮  

ü  

ü ᵬ 

ü  

Â Ḥ 

ü Ҍ ̆↕ ῀  

Â ׆ ̔  
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20.3. USART ⱳ  

USART ҈ҩ ҍῒז ѿ Ȃᴋᵥ USART Ḥ ңҩ ̔

῀(RX) ₮(TX)Ȃ 

RX̔ ұ Ȃ ≢ ׆̆ Ȃ 

TX̔ ₮Ȃ ̆ ₮ ⌠ I/O Ȃ ̆ ғҌ

̆TX ԍ Ȃ ̆ I/O ԍ Ȃ 

Â ╠ ԍ  

Â ѿҩ ᵝ 

Â ѿҩ (8 9ᵝ)̆ ᵞ ᵝ ╠ 

Â 1ȁ2ҩ Ả ᵝ̆  

Â ᶏ № ̔12ᵝ 4ᵝ  

Â ѿҩ (USART_SR) 

Â (USART_DR) 

Â ѿҩ (USART_BRR)̆12ᵝ 4ᵝ  

Ҭ Ҋ↓ ̔ 

CK̔ ₮Ȃ 

₮ ԍ ᴰ ̆( Startᵝ Stopᵝ҉ ‖̆ ᴆ ̆ ץ ѿҩ

ᵝ ₮ѿҩ ‖)Ȃ ץ RX҉ Ȃ ץ └ ᵝ (ᶛ LCD

ꜚ )Ȃ ᵝ ᴆ Ȃ 

Ҋ↓ ᴆ Ҭ ̔ 

Â nCTS: ̆ ̆ ╠ ᴰ Ҋѿ Ȃ 

Â nRTS: ̆ ᵞ ̆ USART‰ Ȃ 
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IrDA
SIR

EDDEC
BLOCK

HARDWARE 
FLOW 

CONTROLLER

TX

RX

SW_R
X

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

fPCLKx

̂x=1,2̃

Receiver 
clock

Write

CPU

DATA REGISTER(DR)

CK

CPU 

 20-1 USART  

20.3.1. USART  

ץ USART_CR1 Ҭ Mᵝ̆ 8 9ᵝȂ ᵝ ̆TX ԍᵞ ̆

Ả ᵝ ԍ Ȃ 

ҹ ῃ ’1’ ѿҩ ̆ ԅ Ҋѿ ᵝ(‘1’ ᵝ Ӟ

ԅẢ ᵝ ᵝ )Ȃ 

ҹ ѿҩ ῤῃ ⌠’0’( Ả ᵝ ̆Ӟ ’0’)Ȃ ̆ Ῥ

῀ 1 2ҩẢ ᵝ(‘1’) ᵝȂ 

ѿ῍ ꜚ̆ ᶏ ᵝ№≢ ᵝ ̆№≢ҹῒ֟ Ȃ 
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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

 

 20-2  

20.3.2.  

Mᵝ 8ᵝ 9ᵝ Ȃ ᶏ ᵝ(TE) ̆ ᵝ Ҭ

TX ҉ ₮̆ ‖ CK ҉ ₮Ȃ 

20.3.2.1.  

USART ̆ TX ҉ ᾢ ₮ ᵞ ᵝȂ USART_DR ԅѿҩ

ῤ ᵝ ӊ ‖ Ȃ 

ҩ ӊ╠ ѿҩᵞ ᵝ̕ӊ Ả ᵝ̆ῒ ȂUSART Ả ᵝ

̔1 2ҩẢ ᵝȂ 

̔  

ᴰ Ҍ ᵝ TEᵝ̆ ↕ TX ҉ ̆ ҹ Ả Ȃ ᴰ

╠ ҡ Ȃ 

TEᵝ ѿҩ Ȃ 

20.3.2.2. Ả ᵝ 

ҩ Ả ᵝ ᵝ ץ └ 2 ᵝ 13ȁ12 Ȃ 

1) 1ҩẢ ᵝ̔Ả ᵝᵝ ṿȂ 

2) 2ҩẢ ᵝ̔ ԍ USART ȁ ץ └ Ȃ 

ԅẢ ᵝȂ 
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10ᵝᵞ ̆ Ả ᵝ( m=0 )̕ 11ᵝᵞ ̆ Ả ᵝ(m=1 )ȂҌ ᴰ

( ԍ 10 11ᵝ)Ȃ 

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

 

 20-3 Ả ᵝ 

̔ 

1) USART_CR1 ҉ ᵝ UEᵝ USART 

2) USART_CR1 Mᵝ ӈ Ȃ 

3) USART_CR2Ҭ Ả ᵝ ᵝ Ȃ 

4) ≠ USART_BRR Ȃ 

5) USART_CR1Ҭ TEᵝ̆ ѿҩ ᵬҹ ѿ Ȃ 

6) Ώ USART_DR ( ꜚᵬ TXEᵝ)Ȃ ѿҩ ‖ ’Ҋ̆ ҩ

7Ȃ 

7) USART_DR ҬΏ῀ ѿҩ ̆ TC=1̆ ѿҩ ᴰ Ȃ

῏ USART ῀Ả ӊ╠̆ ᴰ ̆ ᾧ ѿ ᴰ Ȃ 

20.3.2.3. Ḥ 

TXEᵝ Ώ ᵬ ȂTXEᵝ ᴆ ̆ ̔ 

Â ׆ TDR ⌠ ᵝ ̆  

Â TDR  

Â Ҋѿҩ ץ Ώ USART_DR Ҍᴪ ᾢ╠  

TXEIEᵝ ̆ ֟ ѿҩҬ Ȃ 

USART ̆ USART_DR Ώ ᵬ TDR ̆ ╠ᴰ

└ ᵝ Ȃ 

USART ̆ ԍ ̆ USART_DR Ώ ᵬ ᵝ

̆ ᴰ ̆TXEᵝ Ȃ 

ѿ (Ả ᵝ ) ғ ԅ TXEᵝ̆TCᵝ ̆ USART_CR1 Ҭ TCIE

ᵝ ̆↕ᴪ֟ Ҭ Ȃ 

USART_DR ҬΏ῀ԅ ѿҩ ̆ ῏ USART ӊ╠ └ ῀ᵞⱳ

( Ҋ )ӊ╠̆ ᾢ TC=1Ȃ 

ᶏ Ҋ↓ ᴆ TCᵝ̔ 

1̈ ѿ USART_SR ̕ 
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2̈Ώѿ USART_DR Ȃ 

̔TCᵝӞ ץ ᴆ Ώô0ô Ȃ ‖ Ḥ Ҋᶏ Ȃ 

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 

 20-4 ᴰ TC/TXE  

20.3.2.4.  

SBK ѿҩ Ȃ ‗ MᵝȂ SBK=1̆ ╠ ̆

TX ҉ ѿҩ Ȃ ( Ả ᵝ )SBK ᴆ ᵝȂUSART ѿ

ҩ ῀ѿ Ḡץ̆’1’ ≢Ҋѿ ᵝȂ 

̔ ӊ╠̆ ᴆ ᵝԅ SBKᵝ̆ Ҍ Ȃ ңҩ

̆ SBKᵝ ╠ѿҩ Ả ᵝӊ Ȃ 

20.3.2.5.  

ᵝ TE ᶏ USART ѿҩ ╠ ѿ Ȃ 

20.3.3.  

USART ץ USART_CR1 Mᵝ 8ᵝ 9ᵝ Ȃ 

20.3.3.1. ᵝ  

USARTҬ̆ ₮ѿҩ ↓̆ Ӈ ҹᶶ ⌠ѿҩ ᵝȂ ↓ҹ̔ 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

 

 20-5 ᵝ  

↓Ҍ ̆ Ӈ ₮ ᵝᶶ ⌠ (Ҍ ᵝ) Ҋ Ȃ 3ҩ

ҹô0ô(3ȁ5ȁ7ᵝ ѿ ̆ 8ȁ9ȁ10 ԋ ҹô0ô)̆↕ ⌠ ᵝ̆

RXNE ᵝ̆ RXNEIE=1̆↕֟ Ҭ Ȃ 

ң 3ҩ ҉ֽ 2ҩ ô0ô(3ȁ5ȁ7ᵝ 8ȁ9ȁ10ᵝ )̆ Ӈ ᵝׅ

̆ᵖ ᴪ NE ᵝȂ Ҍ ҩ ᴆ̆↕Ҭ ᵝ ᶶ ̆ ᴪ ⌠

(Ҍ ᵝ)Ȃ 

ѿ 3ҩ ҉ֽ 2ҩ ô0ô(3ȁ5ȁ7ᵝ 8ȁ9ȁ10ᵝ )̆ Ӈ ᵝׅ

̆ᵖ ᴪ NE ᵝȂ 

20.3.3.2.  

USART ̆ ᵞ ᵝ ᾢ׆ RX Ȃ ̆ USART_DR ‖

ᵝԍῤ ᵝ ӊ Ȃ 

̔ 

1. USART_CR1 UE 1 USARTȂ 

2. USART_CR1 Mᵝ ӈ  

3. USART_CR2Ҭ ΏẢ ᵝ ҩ  

4. ≠ USART_BRR Ȃ 

5. USART_CR1 REᵝȂ ̆ᶏ ᵝȂ 

ѿ ⌠ ̔ 

● RXNEᵝ ᵝȂ ᵝ ῤ ⌠ RDRȂ ̆ ғ ץ ₮(

ҍӊ ῏ )Ȃ 

● RXNEIEᵝ ̆֟ Ҭ Ȃ 

● ⌠ ̆ ₮ ̆  
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● 

● ‖ ̆ ᴆ USART_DR RXNEᵝ Ȃ RXNE Ӟ ץ Ώ 0

ȂRXNEᵝ Ҋѿ ╠ ץ̆ ᾧ ₮ Ȃ 

̔ ̆REᵝҌ ᵝȂ REᵝ ̆ ╠ ҡ Ȃ 

20.3.3.3.  

⌠ѿҩ ̆USARTἝ ѿ Ȃ 

20.3.3.4.  

ѿ ⌠ ̆ῒ ⌠ ѿ ̆ᵖ IDLEIEᵝ ֟ ѿҩҬ Ȃ 

20.3.3.5. ₮  

RXNE ᵝ̆ ⌠ѿҩ ̆↕ ₮ Ȃ RXNEᵝ ׆

ᵝ ⌠ RDR Ȃ RXNE ⌠ ҩ ᵝ Ȃ Ҋѿҩ ⌠̆ RXNE

ׅ ̆ ₮ ֟ Ȃ 

₮ ֟ ̔ 

● OREᵝ ᵝȂ 

● RDRῤ Ҍᴪҡ Ȃ USART_DR ׅ ⌠ᾢ╠ Ȃ 

● ᵝ Ҭץ╠ ῤ Ȃ ⌠ ҡ Ȃ 

● RXNEIEᵝ ̆Ҭ ֟ Ȃ 

● USART_SR USART_DR ᵬ̆ ᵝ OREᵝ 

̔ OREᵝ ᵝ ̆ 1ҩ ҡ Ȃ ң ̔ 

● RXNE=1̆҉ѿҩ RDR҉̆ ץ ₮Ȃ 

● RXNE=0̆ ҉ѿҩ ̆RDR қ Ȃ ҉ѿҩ RDR

Ҭ ⌠ (Ӟ ҡ ) ̆ ’ Ȃ ↓ ( USART_SR

USART_DR ӊ ) ⌠ ̆ ’Ӟ Ȃ 

20.3.3.6.  

ᶏ ( )̆ ≢ ῀ Ȃ 

 

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

 

 20-6  
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 20-1  

ṿ NE  ᵝṿ  

000 0 0 Valid 
001 1 0 Not Valid 
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 

 

Ҭ ⌠ ̔ 

● RXNEᵝ ҉ NE Ȃ 

׆ ● ᵝ ᴰ ⌠ USART_DR Ȃ 

● ҩ Ḥ ’Ҋ̆ Ҭ ֟ Ȃ ̆ ҹ NE ᵝ RXNE ᵝ ̆ RXNE

֟ Ҭ Ȃ ‖ Ḥ ’Ҋ̆ ԅ USART_CR3 Ҭ EIEᵝ̆ ֟ ѿҩҬ Ȃ 

ᾢ ₮ USART_SR̆Ῥ ₮ USART_DR ̆ NE ᵝȂ 

20.3.3.7.  

Ҋץ ’ ⌠ ̔ 

ԍ ҉ ̆Ả ᵝ ҉ ≢₮ Ȃ 

⌠ ̔ 

● FEᵝ ᴆ  

׆ ● ᵝ ᴰ ⌠ USART_DR Ȃ 

● Ḥ ̆ Ҭ ֟ Ȃ ̆ ҩᵝ RXNEᵝ ̆ ֟ Ҭ Ȃ ‖

Ḥ ’Ҋ̆ USART_CR3 Ҭ EIEᵝ ᵝ ̆ ֟ Ҭ Ȃ 

USART_SR USART_DR ᵬ̆ ᵝ FEᵝȂ 

20.3.3.8. Ả ᵝ 

Ả ᵝ Ả ᵝ ҩ ץ └ 2 └ᵝ ̆

̆ ץ 1 2ҩȂ 

Â 1ҩẢ ᵝ̔ 1ҩẢ ᵝ 8̆ 9 10 ҉ Ȃ 

Â 2ҩẢ ᵝ̔ 2ҩẢ ᵝ ѿẢ ᵝ 8̆ 9 10ҩ Ȃ ѿҩ

Ả ᵝ ⌠ѿҩ ̆ Ȃ ԋҩẢ ᵝҌῬ Ȃ ѿҩẢ

ᵝ RXNE Ȃ 

20.3.4. № ֟  

№ ֟ USARTDIV Ҭ ṿ Ȃ 

Tx / Rx ̗fCK /(16*USARTDIV ) 

fCK USARTDIV ѿҩ Ȃ 12ᵝ ṿ USART_BRR

Ȃ 

̔ Ώ῀ USART_BRRӊ ̆ ᴪ ṿ Ȃ ̆Ҍ Ḥ

Ҭ ṿȂ 

ᵥ׆ USART_BRR ṿ ⌠ USARTDIV 

ᶛ 1̔ 

 DIV_Mantissa = 27̆DIV_Fraction = 12 (USART_BRR=0x1BC), 
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↕̔ 

Mantissa (USARTDIV) = 27 

Fraction (USARTDIV) = 12/16 = 0.75 

 USARTDIV = 27.75 ץ

ᶛ 2̔ 

 USARTDIV = 25.62, 

̔ 

DIV_Fraction = 16*0.62 = 9.92 

̔ 10 = 0x0A 

DIV_Mantissa = mantissa (25.620) = 25 = 0x19 

ԍ ̆ USART_BRR = 0x19A 

ᶛ 3̔ 

 USARTDIV = 50.99 

̔ 

DIV_Fraction = 16*0.99 = 15.84 

̔16 = 0x10 => DIV_frac[3:0] ₮ => ᵝ ⱴ⌠ № 

DIV_Mantissa = mantissa (50.990 + ᵝ) = 51 = 0x33 

ԍ ̔USART_BRR = 0x330̆USARTDIV=51 

 FPCLK=36MHz FPCLK=72MHz 

 Kbps  ԍ

Ҭ ṿ 

̂%̃  ԍ

Ҭ ṿ 

̂%̃ 

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 Ҍ  Ҍ  Ҍ  4500 1 0% 

̔ CPU ᵞ̆↕ ѿ Ӟ ᵞȂ ץ ⌠ ҉ ץ ⌠Ȃ 

20.3.5. USART  

ᵣ ԍ USART ̆USART

ᵬȂ ֓ ̔ 

Â DTRA̔ ԍ ֟ ( ) 

Â DQUANT̔ ֟  

Â DREC̔  

Â DTCL̔ ԍᴰ ֟ ( ԍ ᵞ ̆ҍ ᵞ ӊ

Ҍѿ )Ȃ 

̔ DTRA + DQUANT + DREC + DTCL < USART Ȃ 

ԍ ̆USART ԍ ̆ ᶭ ԍҊ ̔ 

Â USART_CR1 Mᵝ ӈ 10 11ᵝ  

Â ᶏ № ֟  
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Table 20-1 Tolerance of the USART receiver when DIV_Fraction is 0 

M bit 

OVR8=0 OVR8=1 

Consider NF an error No think NF is an error Consider NF an error 
No think NF is an er-

ror 

0 1.81% 1.75% 2.04% 2.06% 

1 1.81% 1.75% 1.84% 1.81% 

 

Table 20-2 Tolerance of the USART receiver when DIV_Fraction is different from 0 

M bit 
OVR8=0 OVR8=1 

Consider NF an error No think NF is an error Consider NF an error No think NF is an error 

0 1.81% 1.75% 1.91% 1.81% 

1 1.79% 1.75% 1.66% 1.64% 

20.3.6. USART ꜚ  

USART ԍѿҩ ̆ ꜚ USARTx_BRR ṿȂ ꜚ Ҋץ

̔ 

1)  ╠  

2)  ᶏ ᵞ ̆ └ᾛ Ҍ Ẓ ’Ҋ̆  

ҍ Ὶ Ȃ̂ 16Ṑ ̆ ׆ fCK/65535 fCK/16ӊ ̃ 

ꜚ ӊ╠̆ ꜚ ̂ USARTx_CR3

ABRMOD[1:0]ᵝ ̃Ȃ ԍҌ ̆ Ȃ 

֓ ꜚ Ҋ̆ ᴪ ₃ ̆ ᴪ ӊ╠ Ȃ 

֓ ̔ 

MODE 0: ᴋᵥץ 1 Ȃ ’Ҋ̆USART ᵝ ̂Ҋ ⌠҉ ̃ 

MODE 1: ᴋᵥץ 10xxᵝ Ȃ ’Ҋ̆USART ᵝ ѿҩ ᵝ Ȃ

Ҋ ⌠Ҋ ӊ ץ̆ Ḡ Ḥ ҉ ’Ҋ Ȃ 

ѿҩ ҩ RX transition Ӟᴪ Ȃ RX҉ transition ҍ ᾟ№ ̂

ԍ bit 0 ̃̆↕ᴪ֟ Ȃ 

ꜚ ӊ╠̆USARTx_BRR Ώѿҩ non-zero ṿ ∆ Ȃ 

ᵝ USARTx_CR3 ABRENᵝ̆ ץ ꜚ ⱳ ȂUSART RX҉

ѿҩ Ȃ ᵝ USARTx_ISR ABRF ̆ ԅ ꜚ Ȃ ҉

̆↕ ꜚ Ҍ Ḡ Ȃ ’Ҋ̆BRR ṿ ̆ABRE ᵝ

ᵝȂ ҍ ꜚ ҌῚ ̂ᵝ Ҍ 16 65535ҩ ӊ @16ᵝ ̃̆

ABRE Ӟᴪ Ȃ 

RXNEҬ ԅ ᵬ Ȃ ץ ᴋᵥ ┴̆ ꜚ ᵝ ABRF ̂ Ώ

0̃Ῥ ꜚȂ 

Note̔ ꜚ ̆ UĔBRRṿ Ȃ 

20.3.7. Ḥ 

USART ץ Ḥ( ₃ҩ USART ѿҩ )Ȃᶛ ҩ USART ץ Һ̆

TX ₮ ῒז USART׆ RX ῀ ̕USART׆ TX ₮ ҍ ѿ ̆ ғ

Һ RX ῀ Ȃ 
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Ҭ̆ ױ ̆ ̆ ⁞ץ

ҍ ᵩ USART Ⱶ Ȃ 

ῒ ⱳ ԍ Ȃ ̔ 

Â ᴋᵥ ᵝ Ҍᴪ Ȃ 

Â Ҭ Ȃ 

Â USARTx_CR1 Ҭ RWUᵝ 1ȂRWU ץ ᴆ ꜚ └ ҩ ᴆҊ ᴆΏ῀Ȃ 

USARTx_CR1 Ҭ WAKEᵝ ̆USARTx ץ ԋ ῀ ₮ Ȃ 

Â WAKEᵝ ᵝ̔ Ȃ 

Â WAKEᵝ ̔ Ȃ 

20.3.7.1. (WAKE=0) 

RWUᵝ Ώ 1 ̆ USART ῀ Ȃ ⌠ѿ ̆ Ȃ RWU ᴆ ̆

ᵖ USART_SR Ҭ IDLEᵝ Ҍ Ȃ RWU ץ ᴆΏ 0ȂҊ ₮≠

῀ ѿҩᶛ  

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

 

 20-7 ≠  

20.3.7.2. ̂Address mark̃  (WAKE=1) 

ҩ ̆ MSB 1̆ ҹ ̆ ↕ ҹ Ȃ ѿҩ Ҭ̆

4ҩ LSBҬȂ ҩ 4ᵝ Ạ ̆

USART_CR2 ADDȂ 

⌠ ҍ Ҍ ̆USART ῀ Ȃ ̆ ᴆ RWUᵝȂ 

Ҍᴪ RXNE ӞҌᴪ֟ Ҭ ̆ ҹ USART Ȃ 

⌠ ҍ ῤ ̆USART ₮ Ȃ RWUᵝ ̆

Ȃ ⌠ ҩ RXNEᵝ̆ ҹ RWUᵝ Ȃ 

‖ Ҍ (USART_SR RXNE=0)̆RWUᵝ ץ Ώ 0 1Ȃ ↕̆ Ώ ᵬ

ȂҊ ₮≠ ῀ ᶛ Ȃ 

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

 

 20-8 ≠  



 PY32F002A ֯ᴠ ἐԛ 

236/271 

20.3.7.3. └ 

USART_CR1 ҉ PCEᵝ̆ ᶏץ Ẽ └( ѿҩ Ẽᵝ̆ Ẽ

)Ȃ Mᵝ ӈ ̆ USART ↓ Ҋ ҬȂ 

 

 20-2  

M bit PCE bit USART fram 

0 0 SBĺ8 bit dataĺSTB 

0 1 SBĺ7 bit dataĺPBĺSTB 

1 0 SBĺ9 bit dataĺSTB 

1 1 SBĺ8 bit dataĺPBĺSTB 

̆ ⌠ MSBᵝ̆ Ҍ ῏ ᵝȂ (MSB ᵝҬ

₮ ̆ ᵝ Ả ᵝ) 

20.3.7.4. Ẽ  

ᵝᶏ ѿ Ҭ 7 8ҩ LSB ץ ᵝҬ’1’ ҩ ҹẼ Ȃ 

ᶛ ̔ =00110101̆ 4ҩ’1’̆ Ẽ ( USARTx_CR1Ҭ PS̗0)̆ ᵝ ’0’Ȃ 

20.3.7.5.  

ᵝᶏ ѿ Ҭ 7 8ҩ LSB ץ ᵝҬ’1’ ҩ ҹ Ȃ 

ᶛ ̔ =00110101̆ 4ҩ’1’̆ ( USARTx_CR1Ҭ PS̗1)̆ ᵝ ’1’Ȃ 

20.3.7.6. ᴰ  

USARTx_CR1 PCEᵝ ᵝ̆Ώ MSBᵝ ᵝ ₮ (

Ẽ Ẽ ҩ’1’̆ ҩ’1’)Ȃ Ẽ ̆USART_SR Ҭ PE ’1’̆

ғ USART_CR1 PEIE ᾢ ̆Ҭ ֟ Ȃ 

20.3.8. USART  

Ώ USART_CR2 CLKENᵝҹ 1̆ Ȃ ̆Ҋ↓ᵝ Ḡ

̔ 

● USART_CR3 Ҭ HDSELᵝ 

USARTᾛ Һץ └ ұ ḤȂCK USART ₮Ȃ ᵝ

Ả ᵝ ̆CK ҉ ‖Ȃ USART_CR2 Ҭ LBCLᵝ ̆‗ ѿҩ

ᵝ ֟ Ҍ֟ ‖ȂUSART_CR2 CPOLᵝᾛ ̆USART_CR2

҉ CPHAᵝᾛ ᵝȂ 

̆ ⌠ ӊ╠ץ Ṝ̆ CK Ҍ Ȃ 

̆USART ᵬѿ ѿ Ȃᵖ ҹ CK ҍ TX ( CPOL

CPHA)̆ ץ TX҉ CK ₮ Ȃ 

USART ᵬ ҍ Ҍ Ȃ RE=1̆ CK҉ ( CPOL

CPHA‗ ҉ Ҋ )̆Ҍ ᴋᵥ Ȃᵖ ( ‗ԍ ̆1/16

ᵝ )Ȃ 

̔  

CK TX ѿ ᵬȂ ̆ ᶏ ԅ (TE̗1)̆ ғ (Ώ῀

USART_DR ) ᶫ Ȃ Ҍ ѿҩ Ȃ 

LBCL,CPOL CPHAᵝ ̆ ̕ ᶏ ԅ ̆

֓ᵝҌ Ȃ 
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ѿ Ҭפ TE RĔץ⁞ Ḡ Ȃ 

USART Һ ̔ Ҍ ῒז ῀ (CK ₮)Ȃ 

USART

RX

TX

CK

Synchronous device 
   (e.g. slave SPI)

Data out

Data in

clock

 

 20-9 USART ᴰ ᶛ  

 

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

 

 20-10 USART ᶛ(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

 

 20-11 USART ᶛ(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

 

 20-12 RX /Ḡ  

20.3.9. Ḥ 

USARTx_CR3 HDSELᵝ Ȃ ҩ ̆Ҋ ᵝ Ḡ

̔ 

Â USARTx_CR2 CLKENᵝ 

USART ץ Ȃ Ҋ̆TX RX ῤ ԑ Ȃᶏ

└ᵝ”HALF DUPLEX SEL”(USARTx_CR3Ҭ HDSELᵝ) ῃ ḤȂ 

HDSELҹ’1’  

Â RXҌῬ ᶏ  

Â ᴰ ̆ TX Ȃ ̆ ҹѿҩ ‰ I/O Ȃ

I/O Ҍ USART ꜚ ̆ ῀( ₮ )Ȃ 

ץ ̆ Ḥҍ USART ᵌȂ ᴆ ҉ ‖ (ᶛ ᶏ ѿҩҬ ᴂ )Ȃ ≢

̆ Ҍᴪ׆ ᴆ Ȃ TEᵝ ̆ ѿΏ⌠ ҉̆ Ȃ 

20.3.10. ᴆ └ 

≠ nCTS ῀ nRTS ₮ ץ └ 2ҩ ұ ȂҊ ҩ ᵥ 2ҩ

Ȃ 

TX circuit

RX circuit

USART1

TX circuit

RX circuit

USART2

TX RX

RTS

CTS

TXRX

RTS

CTS

 

 20-13 ңҩ USART ᴆ └ 

20.3.10.1. RTS └ 

RTS └ ᶏ (RTSE=1)̆ USART ‰ ̆nRTS ( ᵞ

)Ȃ ῤ ⌠ ̆nRTS ̆ ╠ Ả ᴰ Ȃ 
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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

 

 20-14 RTS └ 

20.3.10.2. CTS └  

CTS └ ᶏ (CTSE=1)̆ Ҋѿ ╠ nCTS ῀Ȃ nCTS ( ᵞ

)̆↕Ҋѿҩ (Ẋ ҩ ‰ ̆Ӟ TXE=0)̆ ↕Ҋѿ Ҍ ₮ Ȃ

nCTS ᴰ ̆ ╠ ᴰ Ả Ȃ 

CTSE=1 ̆ nCTS ῀ѿ ̆ ᴆ ꜚ CTSIF ᵝȂ ‰

ḤȂ ԅ USART_CT3 CTSIEᵝ̆↕֟ Ҭ Ȃ 

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

 

 20-15 CTS └ 

20.4. USART Ҭ  

 Ҭ Ԋᴆ Ԋᴆ  ᶏ ᵝ /  

1  TXE TXEIE  

2 CTŜClear to Send̃Ҭ  CTSIF CTSIE  

3 ᴰ  TC TCIE  

4 ̂ ‰ ̃ RXNE 
RXNEIE 

 

5 Overrun  ORE  

6  IDLE IDLEIE  

7 Ẽ  PE PEIE  
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8 ̆ ȁoverrun  NR/ORE/FE EIE  

 USARTҬ ῍ ѿҩҬ Ȃ 

 

TC
TCIE

TXE
TXEIE

CTS
CTSIE

IDLE
IDLEIE

RXNEIE
ORE

RXNE
RXNEIE

PEIE
PE

LBDIE
LBD

FE
NE

ORE

USART 
interrupt

EIE

 

 20-16 USART Ҭ Ἕ  

20.5. USART  

20.5.1.  (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 

ꜚ Ȃ 

ᵝΏ 1ᴪ ᵝ ABRF ᵝ̆ ғ Ҋѿ

ꜚ Ȃ 

11 ABRE R 0 

ꜚ Ȃ 

ꜚ ₮ ̂ ₮

̃ ̆ ᴆ ᵝ Ȃ 

ᴆ Ώ 1⌠ ABRRQ ᵝȂ 

10 ABRF R 0 

ꜚ Ȃ 

ꜚ ̂ RXNE=1̆ Ҭ

ᶏ ֟ Ҭ ̃̆ ꜚ ᵬ₮

̂ABRE=1̆RXNE=1̆FE=1̃ ᵝ ᴆ

1Ȃ 

ᴆ Ώ 1⌠ USART_RQR ABRRQ

ᵝ ᵝȂ 

9 CTS RC_W0 0 CTS Ȃ 
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Bit Name R/W Reset Value Function 

CTS ῀ togglĕ≢ CTSE=1 ̆

ҹ 1. ᴆΏ 0 Ȃ CTSIE=1 ̆֟ CTS

Ҭ Ȃ 

0̔CTS lineṿ  

1̔CTS lineṿ  

8 reserved    

7 TXE R 1 

ᴰ Ȃ 

USART_DR ᴰ ⌠ ᵝ ̆

ᴆ ᵝ Ȃ TXEIE=1 ̆֟ Ҭ Ȃ

Ώ USART_DR ᴪ ᵝȂ 

0̔ ᴰ ⌠ ᵝ  

1̔ ᴰ ⌠ ᵝ  

6 TC RC_W0 1 

ᴰ Ȃ 

ᴰ ̆ғ TXE=1̆↕ ᴆ ᵝ

ȂTCIE=1 ֟ Ҭ Ȃ 

ᴆᾢ USART_SR Ώ USART_DR

ᴪ ᵝ̂ ̃Ȃ ᴆ

Ώץ 0 Ȃ 

0̔ᴰ  

1̔ᴰ  

5 RXNE RC_W0 0 

Ҍ Ȃ 

ᵝ ṿᴰ ⌠ USART_DR ̆

ᴆ ᵝ Ȃ 

ᴆ USART_DR ȁ Ώ 0

ᵝȂ 

RXNEIE=1 ̆֟ Ҭ Ȃ 

0̔ ⌠  

1̔ ‰  

4 IDLE R 0 

Ȃ 

IDLE linĕ ᴆ ᵝ Ȃ

IDLEIE=1 ֟ Ҭ Ȃ 

ᴆᾢ USART_SR USART_DR

ץ ᵝȂ 

0̔ ⌠ IDLE line 

1̔ ⌠ IDLE line 

3 ORE R 0 

Overrun Ȃ 

RXNE=1 ̆ ᵝ Ҭ ⌠

‰ ⌠ RDR ̆ ᴆ ᵝȂ 

ᴆᾢ USART_SR USART_DR

ץ ᵝȂ 

RXNEIE=1 ̆֟ Ҭ Ȃ 

0̔ ֟ Overrun  

1̔֟ Overrun  

̔ ᵝ ̆RDR ῤ Ҍᴪҡ

̆ᵖ ᵝ ῤ Ȃ 

EIE=1 ̆֟ OREҬ Ȃ 

2 NE R 0 

Ȃ 

⌠ ̆ ᴆ ᵝ Ȃ 

ᴆᾢ USART_SR USART_DR

ץ ᵝȂ 

0̔ ⌠  

1̔ ⌠  

̔ RXNEҍ NE ֟ ̆NE=1 Ҍ֟

Ҭ ̆ RXNE ֟ Ҭ Ȃ

‖ Ҋ̆ EIE=1 NE=1ᴪ֟ Ҭ

Ȃ 

1 FE R 0 

Ȃ 

⌠Ҍ ȁ Ҭ ̆

ᴆ ᵝȂ 

ᴆᾢ USART_SR USART_DR

ץ ᵝȂ 
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Bit Name R/W Reset Value Function 

0̔ ⌠  

1̔ ⌠ break  

̔ RXNEҍ FE ֟ ̆FE=1 Ҍ֟

Ҭ ̆ RXNE ֟ Ҭ Ȃ

╠ᴰ ֟ ԅ ̆ ֟ ԅ

̆ ᴆ ᴪ ᴰ ̆ ғ

ORE ᵝȂ ‖ Ҋ̆ EIE=1

FE=1ᴪ֟ Ҭ Ȃ 

0 PE R 0 

ṿ Ȃ 

ṿ ̆ ᴆ ᵝ Ȃ 

ᴆᾢ USART_SR USART_DR

ץ ᵝȂᵖ ᴆ ᵝ╠
RXNE=1. 

PEIE ̆֟ Ҭ Ȃ 

0̔ ֟ Ẽ  

1̔֟ Ẽ  

20.5.2.  (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 

 

Bit Name R/W Reset Value Function 

31̔9 Reserved RES - Reserved 

8̔0 DR[8:0] RW undefined 

/ Ȃ 

‗ԍ Ώ ᵬ̆╠ ⌠ ̆

Ȃ 

DR ҉ ңҩ ̂ѿҩ

TDR̆ѿҩ RDR̃̆ ץ DR

ԅ Ώ ңҩⱳ Ȃ 

TDR ῤ ₮ ᵝ ӊ

ᶫԅ ̆RDR ῀ ᵝ

ῤ ӊ ᶫԅ Ȃ 

Ẽ ᶏ ᵬ ̆Ώ MSBᵝ

̂bit7 bit8̃ ̆ ҹ ᵝף

ԅȂ 

Ẽ ᶏ ᵬ ̆ ₮

MSBᵝ ⌠ ᵝȂ 

 

20.5.3.  (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 

 

ꜚ ̆ ᴆ Ȃ 
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Bit Name R/W Reset Value Function 

31̔16 Reserved RES - Reserved 

15̔4 DIV_Mantissa[15:4] RW 0 12bit  

3̔0 DIV_Fraction[3:0] RW 0 4bit  

20.5.4. └ 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 Res 

                

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 

SB
K 

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

 

Bit Name R/W Reset Value Function 

31̔14 Reserved RES - Reserved 

13 UE RW 0 

USARTᶏ Ȃ ᵝ ̆USART ᴪ

Ả ╠ ᵬȂ ᵝ ᴆ ᵝ Ȃ 

0̔USART prescaler output ̆low-power

 

1̔USARTᶏ  

ᴆ USART_ISR.TC ᵝ ̆

UEᵝ̆ ῀ᵞⱳ ̕ 

 

12 M RW 0 
0̔1 start bit̆8 data bits̆n stop bit 

1̔1 start bit̆9 data bit̆n stop bit 

11 WAKE RW 0 

Ȃ 

׆ mute Ȃ ᴆ ᵝ Ȃ 

0̔Idle line  

1̔  

10 PCE RW 0 

Ẽ └Ȃ 

0̔ Ẽ  

1̔ Ẽ ᶏ  

Ẽ ᵝ̔9bit 9ᵝ̕8bit 8ᵝȂ 

9 PS RW 0 

Ẽ Ȃ ᴆ ᵝ Ȃ 

0̔Ẽ  

1̔  

8 PEIE RW 0 

PEҬ ᶏ Ȃ ᴆ ᵝ Ȃ 

0̔  

1̔PEҬ ᶏ  

7 TXEIE RW 0 

TXEҬ ᶏ Ȃ ᴆ ᵝ Ȃ 

0̔  

1̔TXEҬ ᶏ  

6 TCIE RW 0 

ᴰ Ҭ ᶏ Ȃ ᴆ ᵝ Ȃ 

0̔  

1̔TCҬ ᶏ  

5 RXNEIE RW 0 

RXNEҬ ᶏ ̕ ᴆ ᵝ Ȃ 

0̔  

1̔ORE RXNEҬ ᶏ  

4 IDLEIE RW 0 

IDLEҬ ᶏ Ȃ ᴆ ᵝ Ȃ 

0̔  

1̔IDLEҬ ᶏ  

3 TE RW 0 

ᴰ ᶏ Ȃ 

0̔ᴰ  

1̔ᴰ ᶏ  

2 RE RW 0 
ᶏ Ȃ 

0̔  
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Bit Name R/W Reset Value Function 

1̔ ᶏ ̆ startᵝ 

1 RWU RW 0 

Ȃ 

ᵝ USART ҹ mute Ȃ 

⌠ mute ↓̆ ᵝ̕

⌠ ↓̆ Ȃΐᵣ

↓̂ IDLẼ

USART_CR1.WAKEbit └Ȃ 

0̔ ҹ ᵬ  

1̔ ҹ  

1̔ ᵝ ῀ mute ╠̆USART

ᾢ ԅѿҩ ̆ ↕ mute

Ҋ̆Ҍ idle Ȃ 

2̔

̂WAKE=1̃̆ RXNE ᵝ ̆Ҍ ᴆ

ḱ RWUᵝȂ 

0 SBK RW 0 

break Ȃ 

ᴆ ᵝ ̆ break ȂBreak

stopᵝ ̆ ᴆ Ȃ 

0̔Ҍ break  

1̔ break  

 

20.5.5. └ 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 

31̔14 Reserved RES - Reserved 

13 STOP RW 0 

Stopᵝ Ȃ 

0̔1 stop bit̕ 

1̔2 stopᵝ̕ 

 

12 Reserved    

11 CLKEN RW 0 

CK pinᶏ Ȃ 

0̔ ̕ 

1̔CK pinᶏ ̕ 

Ҍ ̆ ᵝḠ Ȃ 

10 CPOL RW 0 

Ȃ 

̆CK pin ₮ Ȃ 

0̔ᴰ ̆CK pinҹ ᵞṿ̕ 

1̔ᴰ ̆CK pinҹ ṿ̕ 

9 CPHA RW 0 

ᵝ Ҋ ԍ CK pin ₮

ᵝȂ ҍ CPOLᵝѿ ᵬ̆֟ץ /

῏ Ȃ 

0̔ ѿҩ ᴰ ҩ ̕ 

1̔ ԋҩ ᴰ ҩ ̕ 

8 LBCL RW 0 

ѿᵝ ‖ CK pin ₮Ȃ 

0̔ ѿᵝ ‖Ҍ CK pin ₮̕ 

1̔ ѿᵝ ‖ CK pin ₮̕ 

7:4 Reserved RES - Reserved 

3:0 ADD[3:0] RW 4’b0 

USART Ȃ 

ԍ mute ̆ ᵬ 4bit

Ȃ 
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20.5.6. └ 3 (USART_CR3) 

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 

31̔15 Reserved RES - Reserved 

14̔13 ABRMOD[1:0] RW 2’b0 

ꜚ Ȃ 

׆00̔ startᵝ  

01̔Ҋ ⌠Ҋ  

10̔ Reserved 

11̔ Reserved 

ABREN=0 UE=0 ̆ ΏȂ 

12 ABREN RW 0 

ꜚ ᶏ Ȃ 

0̔  

1̔ ꜚ ᶏ  

11 OVER8 RW 0 

Oversampling Ȃ 

0̔Oversampling by 16 

1̔Oversampling by 8 

ᵝֽ UE=0 ΏȂ 

10 CTSIE RW 0 

CTSҬ ᶏ Ȃ 

0̔ ̕ 

1̔CTSIFҬ ᶏ ̕ 

9 CTSE RW 0 

CTSᶏ Ȃ 

0̔CTS ᴆ └ ̕ 

1̔CTS ᶏ Ȃ CTS ῀ҹ 0 ̆

ᴪᴰ Ȃ ̆ Ώ῀ ̆

CTS ᴪ ꜚᴰ Ȃ 

8 RTSE RW 0 

RTSᶏ Ȃ 

0̔RTS ᴆ └ ̕ 

1̔RTS ₮ᶏ ̆ buffer

ᴪ Ҋѿҩ Ȃ ╠ ̆

ᵬ ẢȂ ץ ԅ̆ RTS ҹ

̂0̃Ȃ 

7:4 reserved    

3 HDSEL RW 0 

Ȃ 

0̔ ̕ 

1̔ ̕ 

2:1     

0 EIE RW 0 

Ҭ ᶏ Ȃ 

0̔ ̕ 

1̔ FEȁoverrun OREȁ NFҬ

ᶏ Ȃ 

20.5.7. USART Ἕ 
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21.  ұ  (SPI)  

ԅ 1ҩ SPI Ȃ 

 ׃ .21.1

ұ (SPI)ᾛ ҍ ץ ȁῃ ȁ ұ ḤȂ ץ

Һ ̆ ҹ ׆ ᶫ Ḥ (SCK)Ȃ ץ Һ ᵬȂ 

ԍ ̆ ᶏ ѿ ᴰ Ȃ 

21.2. SPI Һ  

Â SPIҺ SPI ׆  

Â 3 ῃ ᴰ  

Â 2 ᴰ ̂ ̃ 

Â 2 ᴰ ̂ ̃ 

Â 8ᵝ 16ᵝᴰ  

Â Һ  

Â 8ҩҺ № ̂ ҹ fPCLK/4̃ 

Â ׆ ̂ ҹ fPCLK/4̃ 

Â Һ ׆ Ҋ ץ ᴆ ᴆ NSS ̔Һ/׆ ᵬ ꜚ  

Â ᵝ 

Â ̆MSB ╠ LSB ╠ 

Â Ҭ Ғ  

Â SPI  

Â Motorola  

Â Ҭ Һ ȁ  

21.3. SPI ⱳ  

21.3.1.  
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Data shift register

RxFIFO

MISO

Communication control

TXE
IE

RXNE
IE

ERR
IE

0 0 SSOE 0 0

BSY OVR
MOD

F
0 0 0 TXE RXNE

SPI_SR

SPI_CR2

Baud rate generator

0

1

LSB
FIRST

SPE BR2 BR1 BR0 MSTR CPOL CPHA

BIDI
MOD

E

BIDI
OE

0 0 0
RX

ONLY
SSM SSI

SPI_CR1

0 0 0
FRX
TH

DS 0 0 0

MOSI

SCK

NSS

BR[2:0]

Master control logic

TxFIFO

LSB First

APB bus

Write

Read

0 0 0 FTLVL FTLVL FRLVL FRLVL 0

 

 21-1 SPI  

SPI 4ҩ ҍ ᴆ ̔ 

MISO̔Һ ׆/῀ ₮ Ȃ ׆ Ҋ ̆ Һ Ҋ Ȃ 

MOSI̔Һ ׆/₮ ῀ Ȃ Һ Ҋ ̆ ׆ Ҋ Ȃ 

SCK̔ұ ̆ᵬҹҺ ׆̆₮ ῀Ȃ 

NSS̔׆ Ȃ ‗ԍ SPI NSS ̆ pin ץ ᵬ̔ 

׆ ─  

─  

─ Һ ‖  

SPI ᾛ ѿҩҺ ѿҩ ҩ׆ ӊ Ȃ ң ̔ѿҩ ̆ ѿҩ

ᴰ Ȃ ̆ ץ ⱴ ѿ ׆ NSSḤ Ȃ 

21.3.2. Һ ׆ Ḥ 

Ҍ ̆SPI ᶏץ ₃ Ҍ Ȃ ֓ ᶏ 2 ȁ3 ̂ ᴆ NSS man-

agement̃ 4 ̂ ᴆ NSS management̃Ȃ Һ ꜚȂ 

21.3.2.1. ῃ Ḥ 

’̆SPI ῃ Ȃ Ҋ̆Һ ׆ shift ̆ MOSI MISOӊ

̆ᶏ ңҩ ⌠ѿ Ȃ SPI ̆ Һ ᶫ ᵝȂҺ MOSI

׆̆ MISO ׆ Ȃ ᴰ ̂ bit shift ̃̆ Һ ׆ ӊ Ḥ

֜ԑ ԅȂ 
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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

 

 21-2 ῃ Һ / ׆  

21.3.2.2. Ḥ 

BIDIMODE bit̂SPI_CR1 ̃̆SPI ץ ᵬ Ȃ Ҋ̆ 1

Һ ׆  shift Ȃ Ҭ̆ SCK ̆ ңҩ shift ӊ ץ BIDIOE

̂SPI_CR1 ̃ ̆ ᵝȂ Ҋ̆Һ MISO ׆ MOSI ᵬҹ

ῒז ᶏ Ȃ 

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

1kΩ

 

 21-3 Һ / ׆  

NSS ץ ᶏ Һ ׆ ӊ ᴆ └ Ȃ ̆NSSӞ Ҍᶏץ Ȃ ῤ

Ȃ 

21.3.2.3. Ḥ 

ᶏ RXONLŶSPI_CR1 ̃̆ SPI ̆ᶏ SPI ᵬ

ҊȂ ҩ Ҋ̆ Һ ׆ shift ӊ ᶏ 1 Ȃ ѿ MISO MOSIҌ ᶏ ̆ ץ

Ȃ 

Â ̂RXONLY=0̃̔ ҍῃ Ȃ ᶏ ҉ Ḥ Ȃ ҩ ץ

ᵬ ‰ GPIOȂ 

Â ̂RXONLY=1̃̔ ᵝ RXONLY̆ ץ  SPI ₮ⱳ Ȃ ׆ ̆MISO ₮

̆ ᵬ GPIOȂ ז ׆  NSSḤ ׆̆ ׆ MOSI Ȃ ⌠

Ԋᴆ ‗ԍ buffer Ȃ Һ Ҋ̆MOSI ₮ ̆ ץ ᵬ GPIOȂ

SPI ᶏ ̆ Ḥ ֟ ȂẢ ѿ RXONLY SPĔ ⌠ MISO

῀ Ȃ 
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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

 

׆ 21-4  / Һ  

(Һ ԍֽ ׆/ ԍֽ ) 

̂1̃ Һ ׆ ӊ ᶏץ NSS ᴆ └ Ȃ ̆NSSӞ Ҍᶏץ Ȃ ῤ

Ȃ 

̂2̃ Rx shift ῀ ῀Ḥ Ȃ ‰ transmit-only Ҋ̆ ҍᴰ ῏ Ԋ

ᴆ Ȃ 

̂3̃ Ҋ̆ң MISO pin ᵬ GPIOȂ 

ᴰ ̂ BIDIOE bit ̆ ᶏ ̃̆ᴋᵥ simplex ץ half-

duplex ף Ȃ 

׆ .21.3.3 Ḥ 

ѿҩ ңҩ ׆ ̆Һ ҹ ҩ׆ ̆ᶏ GPIO NSSȂҺ ᵞ

׆  NSS ҩ׆ Ȃ ҩ̆ ‰ Һ Ғ ׆ ԅȂ 



 PY32F002A ֯ᴠ ἐԛ 

251/271 

Master

RX shift register

TX shift register

SPI clock 
generator

Slave 1

RX shift register

TX shift register
MISO MISO

MOSI MOSI

SCK SCK

IO1 NSS

NSS

Slave 2

RX shift register

TX shift register
MISO

MOSI

SCK

NSS

Slave 3

RX shift register

TX shift register
MISO

MOSI

SCK

NSS

IO2

IO3

 

 21-5 Һ ҍ҈ҩ ׆ Ḥ 

NSS Ҋ Һ ᶏ Ȃ SSM=1, SSI=1 ᴋᵥ MODF Ȃ 

ԍ׆ MISO ⌠ѿ ̆ ׆ ױז MISO GPIO ᵬҹ AF open-drainȂ 

21.3.4. Һ Ḥ 

SPI Ҍ ΐ Һ ⱳ ̆ ↕ ᶏץ ῒῤ featurĕ feature ץ ңҩ

└ ‖ Ȃ ⌠ ̆ ᶏ ҹ ᴆ ῀ NSS pinȂ 

Ҋ ңҩ҉ץ SPI Ҍ ̆ ҹ ѿҩ ץ Ὲ῍ ҉ᴰ Ȃ 

̆ Ҋңҩ Ḡ ׆ Ȃѿ └ ̆ ℗ Һ ̆

Ғ GPIO ԇῒᵩ ׆  select inputȂ ̆ ׆  selectḤ ̆ └

passive modĕ Ȃ 

ңҩ ѿ ₮ └ ̆ ‖ Ԋᴆ ᴪ֟ ̂ MODFԊᴆ̃Ȃ ץ

ѿ֓ ᴂ ̂ᶛ ̔ ╠ ӈ ңҩ Ҍ Ҋѿ ̃ 
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Master
(Slave)

RX shift register

TX shift register

SPI clock 
generator

Slave
(Master)

RX shift register

TX shift register
MISO MISO

MOSI MOSI

SCK SCK

GPIO NSS

NSS GPIO

SPI clock 
generator

 

 21-6 Multi-Һ  application 

NSS ңҩ ᴆ ῀ Ȃז ᶏ ԅ MISO ₮ └̆ passive node

׆ Ȃ 

׆ .21.3.5 (NSS)  

׆  modĕNSSᵬҹ ‰ ῀̆ᶏ׆ ҍҺ Ȃ Һ  modĕNSS ᵬҹץ ₮

ᵬҹץ ῀Ȃ ᵬҹ ῀ ̆ ץ Һ ‖ ̆ ᵬҹ ₮ ̆ ץ ꜚ ҩ׆ ׆

Ḥ Ȃ 

SPI_CR1 SSM bit̆ ץ ᴆ ᴆ׆  management̔ 

Â ᴆNSS management̂SSM=1̃̔ ҩ Ҋ̆׆  selectḤ ῤ SSI bit̂SPI_CR1 ̃

ṿ ꜚȂ NSS pin ῒז ᶏ Ȃ 

Â ᴆ NSS management̂SSM=0̃̔ ҩ ’Ҋ̆ ₃ҩ Ȃ 

1̃ NSS ₮ᶏ ̂SSM=0, SSOE=1̃̔ ҩ ֽ ᵬҹҺ ᶏ Ȃ ᴆ NSS pinȂ SPIѿ

Һ ᶏ ̂SPE=1̃̆NSSḤ ᵞ Ḡ ᵞ ̆ ⌠ SPI disablêSPE=0̃Ȃ

Һ Ҭ̆SPIҌ NSS Ȃ 

2̃ NSS ₮ disablêSSM=0, SSOE=0̃̔ MCU ҉ᵬҹҺ ̆ ҩ ᾛ Һ

ⱬȂ NSS pin ᵞ̆SPI ῀Һ  mode fault ̆ ꜚ ҹ׆ Ȃ ׆

̆NSS pinᵬҹ ‰ ῀̆ NSSҹᵞ ׆̆ ҬȂ 
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GOIO
logic

1

0

NSS
output 
Control

NSS external logic

NSS Output

(used in Master mode and 
NSS HW management only)

SSOE control bit

NSS Iutput

SSI control bit

SSM control bit

NSS 
Inp.

Master 
mode

Slave 
mode

Vdd

Vss

OK Non active

OKConflict

NSS 
Pin

NSS internal logic

 

 21-7 hardware/software slave select management 

21.3.6.  

SPI ̆ ᵬ ȂSCK̂serial clock̃ ҉ Ḥ ᵝ ᵬ

Ȃ ‗ԍ ᵝȁ Ȃҹԅ ̆Һ ׆

Ȃ 

21.3.6.1. Clock phase and polarity controls 

CPOL CPHA bit̂SPI_CR1 ̃̆ ᴆ ץ 4 ȂCPOL̂clock polaritỹ

└ ᴰ clock IDLE Ȃ ᵝ Һ ׆ Ȃ CPOL ᵝ̆SCK pin ᵞ

Ȃ CPOL ᵝ̆SCK  pin IDLE Ȃ 

CPHA ᵝ̆SCK ԋҩ ᴰ ѿҩ ᵝ̂ CPOL ᵝ̆ Ҋ ̆ ↕

҉ ̃Ȃ ₮ ̆ Ȃ CPHA ᵝ̆SCK ѿҩ ѿҩᴰ

ᵝ̂ CPOL ᵝ̆ Ҋ ̆ ↕ ҉ ̃Ȃ ₮ ̆ Ȃ 

CPOL CPHA ԅ Ȃ 

CPOL/CPHA ӊ╠̆SPI disablêSPE=0̃Ȃ 

SCK IDLE SPI_CR1 Ȃ 

CPHA=1

CPOL=1

CPOL=0

MOSI

MISO

NSS

Capture strobe

MSBit LSBit

MSBit LSBit

Ū
Ū

Ū
Ū

Ū
Ū
Ū

Ū
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CPHA=0

CPOL=1

CPOL=0

MOSI

MISO

NSS

Capture strobe

MSBit LSBit

MSBit LSBit

Ū
Ū

Ū
Ū

Ū
Ū
Ū

Ū

 

 21-8  

bit ‗ԍ LSBFIRST bit Ȃ 

21.3.6.2.  

LSBFIRST bit(SPI_CR1 )̆SPI shift ץ ҹ MSB-FIRST LSB-FIRSTȂ ᶏ

DS bit(SPI_CR2 )̆ ᵝ Ȃ ҹ 8ᵝ 16ᵝ ̆ ԍ

Ȃ 

21.3.7. SPI  

ԍҺ ׆ ̆SPI ₃Ӎѿ Ȃ ԍΐᵣ ̆ Ғ ׃ Ȃ ‰

̆ Ҋץ ̔ 

1. Ώ ῏ GPIO ̔ MOSIȁMISO SCK pin 

2. Ώ SPI_CR1  

1̃ BR[2:0] ׆̂ Ҍ ̃ 

2̃ CPOL CPHA 

3̃ RXONLY BIDIMODE BIDIOÊRXONLY BIDIMODEҌ ̃̆ simplex

half-duplex  

4̃ LSBFIRST 

5̃ SSM SSI 

6̃ MSTR bit̂ Һ  NSS Ҭ̆ Һ MODF ̆ ᾧ NSS ‖ ̃ 

3. Ώ SPI_CR2  

1̃ DS bit̆ ᵝ  

2̃ SSOÊ׆ Ҍ ̃ 

3̃ FRXTH bitȂRXFIFO ṿ ҍ SPI_DR ᵝ  

21.3.8. SPIᶏ  

Һ ӊ╠ᶏ SPI ׆ Ȃ Ҍ ̆Ҍ ᴰ ᴪ Ȃ׆

ҍҺ ӊ╠̆ ̂ ѿҩ ̆ Ḥ

’̆ ӊ╠̃ȂSCKḤ SPI ׆ ᶏ ӊ╠̆ IDLE

level̂ ̃Ȃ 
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Full-duplex ̂ transmit-onlỹ̆ SPI ᶏ ғ TXFIFOҌ ̆ TXFIFO Ҋѿҩ

Ώ̆ Һ Ȃ 

ᴋᵥҺ  receive-only ̂RXONLY=1̆ BIDIMODE=1ғ BIDIOE=0̃̆ SPI ᶏ ̆Һ

̆ ᶫȂ 

21.3.9. ᴰ  

21.3.9.1. RXFIFO and TXFIFO 

SPI 32-bit FIFOȂ ᶏ SPI ץ ᵬ̆ ԍ CPU

Ҍ Ȃ FIFŎ Ạ TXFIFO RXFIFOȂ ֓ FIFO

SPI Ȃ 

FIFO ‗ԍ ̆ ̔ ֜ ̂ῃ ȁ ̃ȁ ȁ FIFO

̂8ᵝ 16ᵝ̃Ȃ 

SPI_SR ᴪ ⌠ RXFIFOҬ ȂΏ SPI_DR ̆ᴪ FIFO

↓ ᵝ ̆ ῀ Ώ Ȃ ҍ RXFIFO ṿ ̆ ṿ SPI_CR2

FRXTHᵝ ȂFTLVL[1:0] FRLVL[1:0]ᵝ ԅңҩ FIFO ╠ ≢Ȃ 

SPI_DR RXNEԊᴆ Ȃ Ữ RXFIFO ғ ⌠ ṿ̂ FRXTH

ᵝ ӈ ̃̆ Ԋᴆ Ȃ RXNE ̆RXFIFO ҹ Ȃ 

ᵌ ̆Ώ ̆ TXEԊᴆ Ȃ TXFIFO Level ԍ ԍ ѿ ̆ Ԋ

ᴆ ᴪ Ȃ ↕̆TXE ̆ ғ TXFIFO ҹ Ȃ 

̆RXFIFO ץ 4ҩ ̆ TXFIFOֽ ץ 3ҩ ̂ Ҍ ԍ

8bit̃Ȃ ≢̆ ץ Ҋץ Ӱ ’ ̔3ҩ 8-bit TXFIFŎ ᴆ

TXFIFOץ 16-bit̂CPU ̃ ῬΏ῀ Ȃ 

TXE RXNEԊᴆ ץ ȁҬ Ȃ 

RXFIFO ̆ Ҋѿҩ ̆↕ overrunԊᴆ֟ ȂOverrunԊᴆ ץ Ҭ

Ȃ 

ᵝ BSYᵝ ԅ 1ҩ ╠ Ȃ Ḥ ᶫ̆ Һ ңҩ

ӊ ̆BSY Ḡ ᵝȂᵖ ׆ ҩ ᴰ ӊ ̆BSYᴪḠ 1ҩ SPI Clock ᵞ

Ȃ 

21.3.9.2. Sequence handling 

ѿ֓ ץ single sequenceᴰ ѿ Ḥ Ȃ ᶏ ̆ maser TXFIFO ᴋ

ᵥ ̆sequence Ȃ Ḥ Һ ᶫ̆ ⌠ TXFIFO ̆ Ả

Ȃ 

receive-only ̆ half-duplex̂BIDIMODE=1, BIDIOE=0̃ simplex ̂BIDIMODE=0̆

RXONLY=1̃̆ SPI ᶏ ғ receive-only Ṝ̆Һ ȂҺ ѿ ᴪ ᶫ

̆ ⌠Һ Ả ԅ SPI ῏ ԅ receive-only Ȃ 

Һ ץ ̂SCKḤ ̃̆ ᶫ ̆Һ ׆

ⱬȂ ̆Һ ᵞ ̆ ᶫ ̆ № ̆ delay Ȃ

̆ ԍҺ ׆ ̆ underflow Ḥ ̆ ԍ׆ Һ ֜ԑ ̂

ᶏ׆ Ҍ ‰ ̃Ȃ 
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ҩ ↓ NSS ‖ ᵟ̆ ׆ ῒҬ ѿҩ׆ Ȃ ѿҩ ׆

̆ NSS ׆└ ̆ᵖ Ӟ ᶫ ‖̆ᶏ׆ ҍ ҩ ↓ ȂNSS ץ

ᴆ ᴆң Ȃ 

BSY ᵝ̆ ԅ ֜ԑȂ Ғ ֜ԑ ̆RXNE ᵝȂ ѿҩ

ᵝ ̆ ғ ҩ RXFIFOҬȂ 

21.3.9.3. SPI  

SPI ̆ Ȃ ԍ SPI ̆ ҹ ҉̆

ᴪ Ả ̆ ῀ᵞⱳ Ȃ ’Ҋ̂ ̃̆ ֜ԑᴪ Ȃ ѿ֓ Ҋ̆

ѿẢ Ⱳ Ȃ 

ῃ ֽᴰ Ҋ̆Һ ץ Ả ᶫ ֜ԑȂ ’Ҋ̆

֜ԑ ̆ Ả Ȃ ̂ ֜ԑ ҩ ץ̆ ѿ֓ ֜ԑ̃Ȃ ֓

Ҋ̆SPI ӊ╠̆ ᶏ ‰ Ȃ SPI Һ ̆ ѿҩ ֜ԑ

̆ Ҋѿҩ TXFIFOҬ̆SPI ⱳ Ҍ Ḡ Ȃ 

Һ ᴋᵥֽ ̆Ả ѿ Ả ̂SPE=0̃Ȃ Ҋ̆ Ғ

SPI Ȃ 

SPI ̆ ⌠ RXFIFOҬ̆ ֓ Ҋѿ SPIᶏ ↓

ӊ╠ Ȃҹ ̆ Ḡ SPI ̆RXFIFO ̂ᶏ ̆

ᴆ ᵝץ∆ SPI ̃Ȃ 

‰ ԍ BSY ̆ FTLVL[1:0]̆ץ Ḡᴰ ȂӞ ץ ≢

≢ ֜ԑ ̆ᶛ ̔ 

Â NSSḤ ᴆ ̆Һ ׆ ᶫ NSS ‖Ȃ  

Â FIFO ֜ԑ ̆ ׅ ᴰ ҬȂ 

ֽ̂ ̃̔ 

1. FTLVL[1:0]=00̂ ̃ 

2. BSY=0̂ ̃ 

3. Disable SPÎSPE=0̃ 

4. ̆ ⌠ FRLVL[1:0]=00̂ ⌠ ̃ 

ԍ ̆ ̔ 

1. ѿҩ ᴰ Ҭ̆ SPÎSPE=0̃̆  

2. BSY=0̂ ̃ 

3. ̆ ⌠ FRLVL[1:0]=00̂ ⌠ ̃ 

21.3.9.4.  

frame size= 8, ᴋᵥ 16-bit Ώ ̆ ᴪ ꜚᶏ Ȃ ’Ҋ̆ ᴪ

Ȃ ᾢ̆SPIᶏ Ữ ᵞᵝ ̆ ᵝ Ȃ 

Ҋ ᶫԅ Ȃ ҩ 16-bit ̆ңҩ Ȃ ̆

RXFIFO ṿ 16 bitŝFRXTH=0̃̆↕ ↓ᴪ RXNEԊᴆ ֟ Ȃᵬҹ RXNEԊᴆ ̆

ѿҩ 16-bit  SPI_DR ̆ ԅ 2ҩ Ȃ ̆RxFIFO ṿ Ҋ

Ḡ ̆ ↕ ᴪҡ Ȃ 

̆ 8-bit Ώ ↓ ѿҩ Ȃҹԅ֟ RXNEԊᴆ̆ ԍ ҩ

̆ ԍ ѿҩ ̆ Rx_FIFO ṿȂ 
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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

 

 21-9 ԍᴰ ᾢ ᾢ₮  

21.3.9.5. Ḥ  

׃ ѿ֓ῖ ̆ ֓ ԍ ȁҬ Ȃҹԅ ̆Ẋ LSBFIRST=0, 

CPOL=0Ȃ 

1. NSS ̆SPI ᶏ ׆̆ └MISO̕ NSS SPI῏ ׆ MISO └Ȃ

ԍ׆ ̆ ᴰ ╠ ᶫᾟ Һ Ḃץ̆ ╠‰ Ȃ 

Һ ֽ̆ SPI ᶏ ̆SPI ᴪ └ MOSI SCKḤ ̂Ӟ NSSḤ ̃Ȃ SPI

disablĕSPI ׆ GPIO ̆ ֓ ҉ ṿ ‗ԍ GPIO Ȃ 

2. Һ ̆ ̆↕ BSY ӊ Ḡ Ȃ ׆ ̆BSY Ḥ ӊ ᵞ

ѿҩ Ȃ 

3. TXFIFO ̆TXEḤ Ȃ 

4. TXEIE ᵝ ̆֟ TXEҬ Ȃ TXEḤ ̆ TxFIFOᴰ ̆ ⌠ TxFIFO Ȃ 

5. Ȃ ҩ SPI֜ԑ ӊ╠̆ѿ ҹ Ȃ 

6. Data packed mode, TxE RxNEԊᴆ ₮ ̆ ҩ /ΏFIFO 16bit ̂until the number 

of data frames are eveñȂ TxFIFO 3/4 full̆FTLVL Ả FIFO full levelȂ ҹָӇ ѿ

ҩ frame Ҍ TxFIFO 1/2 full ӊ╠ ỮȂ frame ץ 8-bit ̂ ᴆ̃ Ữ

TxFIFOҬȂ 

7. ҹԅ packed mode ѿҩ data framĕ ѿҩ frame ̆Rx ṿ

8-bit̂ ᴆ ᵝ FRXTH=1̃Ȃ 
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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

 

 21-10 Һ ῃ Ḥ (bit frame=8, FRXTH=0) 

Note1̔Thandling cpuΏ ⌠ Tx fifo  

21.3.10.  

3ҩ ץ ῃ SPI Ȃ 

21.3.10.1. ‖ (TXE) 

TXFIFO ̆TXE ᵝ ᵝȂTXE ᵝҍ TXFIFO level ῏Ȃ

ᵝ Ḡ ̆ ⌠ TXFIFO level ԍ ԍ 1/2 FIFO ᴪ ᴆ Ȃ TXEIE

̂SPI_CR2̃ ᵝ̆↕ᴪ֟ Ҭ Ȃ TXFIFO level ԍ 1/2̆ ᵝ ꜚ Ȃ 

21.3.10.2. ‖ (RXNE) 

‗ԍ FRXTHᵝ̂SPI_CR2̃ ṿ̆RXNE ᵝ ᴪ ᵝ̔ 

Â FRXTHҹ 1̆RXNE Ḡ ̆ ⌠ RXFIFO level ԍ ԍ 1/4(8-bit)Ȃ 

Â FRXTHҹ 0̆RXNE Ḡ ̆ ⌠ RXFIFO level ԍ ԍ 1/2(16-bit)Ȃ 

RXNEIEᵝ̂SPI_CR2̃ ᵝ̆↕֟ Ҭ Ȃ 

҉ ᴆҌῬ ̆↕ RXNE ᴆ ꜚ Ȃ 

21.3.10.3. (BSY) 

BSY ᴆ ҍ (Ώ῀ ᵝ )̆ SPI Ḥ Ȃ 

ҹ’1’ ̆ SPI ԍ Ḥ̆ᵖ ѿҩᶛ ̔ Һ Ҋ(MSTR=1ȁBDM=1

ғ BDOE=0)̆ BSY Ḡ ҹᵞȂ 

ᴆ ῏ SPI ῀Ả ( ῏ )ӊ╠̆ ᶏץ BSY ᴰ ̆

ץ ᾧ ѿ ᴰ ̆ Ҥ Ҋ Ȃ 

BSY ץ ԍ Һ Ҭ ᾧΏ‖ Ȃ 

ԅҺ (MSTR=1ȁBDM=1 ғ BDOE=0)̆ ᴰ ̆ BSY ’1’Ȃ 
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Ҋץ ’ ҹ’0’̔ 

● SPI  

● Һ ̆ ֟ MODF=1 

● Һ ̆ ᴰ ̆ҌῬ  

׆ ● ̆ ҩ ᴰ ӊ ̆BSY ҹ 0̆ Ḡ ѿҩ SPI  

Note: Ҍ ᶏ BSY ҩ Ȃᶏ TXE RXNE Ȃ 

21.3.11.  

21.3.11.1. Һ (MODF) 

Һ ̂MODFֽ̃ ̔ NSSᵬҹ ῀Ḥ ̂SSOE=0̃̆NSS ᴆ Ҋ̆Һ

NSS ᵞ̕ NSS ᴆ Ҋ̆SSIᵝ ҹ’0’ Ȃ ̆MODFᵝ ꜚ ᵝȂҺ

SPI Ҋץ ̔ 

● MODFᵝ ҹ’1’̆ ԅ ERRIEᵝ̆↕֟ SPIҬ ̕ 

● SPEᵝ ҹ’0’Ȃ Ả ѿ℗ ₮̆ ғ῏ SPI ̕ 

● MSTRᵝ ҹ’0’̆ ׆῀ Ȃ 

Ҋ ԍ MODFᵝ̔ 

1. MODFᵝ ҹ’1’ ̆ ѿ SPI_SR Ώ ᵬ̕ 

2. Ώ SPI_CR1 Ȃ 

ҩ MCU Ҭ̆ҹԅ ᾧ₮ ҩ׆ ‖ ̆ ᾢ Һ NSS ̆Ῥ MODF

ᵝ Ȃ ӊ ̆ SPE MSTRᵝ ץ ⌠ ױ Ȃ 

₮ԍ ῃ ̆ MODFᵝҹ’1’ ̆ ᴆҌᾛ SPE MSTRᵝȂ 

Ҋ̆׆ MODFᵝҌ ҹ’1’Ȃ ̆ Һ ̆ѿҩ ץ ԅ MODFᵝ

’Ҋ̆ ԍ׆ ̕ ̆MODFᵝ ₮ ԅ Һ‖ ȂҬ ץ ѿҩ ᵝ ⌠

׆ Ҭ Ȃ 

21.3.11.2.  

Һ ׆ ̆ ғ ‖ ⌠ ̆֟ overrun ’Ȃ

ᴆ ╠ץ ⌠ ̂RXFIFOҬ ̃̆ ’ ᴪ Ȃ 

overrun ’ ̆ ⌠ Ҍᴪ Ώץ╠ RXFIFO Ȃ ⌠ ̆ ғ

Ҋ ҡ Ȃ 

ᶭ ₮ SPI_DR SPI_SR OVR Ȃ 

21.3.12. SPIҬ  

 21-1 SPIҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

TXFIFO  TXE TXEIE 

⌠ RXFIFOҬ RXNE RXNEIE 

Һ Ԋᴆ MODF ERRIE 

₮  OVR ERRIE 

21.4. SPI  

SPI ץ 16-bit 32-bit ̆DR 32-bitȁ16-bit 8-bit Ȃ 

21.4.1. SPI └ 1 (SPI_CR1) 
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Address offset:0x00 

Reset value:0x0000 

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 

Re
s 

RXONL
Y 

SS
M 

SS
I 

LSBFIR
ST 

SP
E 

BR[2:0] MST
R 

CPO
L 

CPH
A 

RW RW    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 

ᶏ Ȃ 

0̔“ ”  

1̔“ ”  

14 BIDIOE RW 0 

₮ᶏ Ȃ 

ҍ BIDIMODEᵝѿ ľ Ŀ Ҋ

₮ Ȃ 

0̔ ₮ ̂ ̃ 

1̔ ₮ᶏ ̂ ̃ 

“ ” Һ ᵝ MOSI ̆ ׆ ҹ

MISO Ȃ 

13:11 Reserved RES - Reserved 

10 RXONLY RW 0 

ֽ └Ȃ 

ᵝ BIDIMODEᵝѿ ‗ ľ Ŀ

Ҋ ᴰ Ȃ ҩ׆ Ҭ̆

׆ ҉ ᵝ 1̆ᶏ

׆ ₮̆ Ҍᴪ ҉

‖ Ȃ 

0̔ῃ ̂ ̃ 

1̔ ₮̂ ̃ 

9 SSM RW 0 

ᴆ׆ Ȃ 

SSM ᵝ̆NSS ҉ SSIᵝ ṿ

‗ Ȃ 

0̔ ᴆ׆  

1̔ᶏ ᴆ׆  

8 SSI RW 0 

ῤ ׆ Ȃ 

SSM=1 Ȃ ‗

ԅ NSS҉ ̆ NSS ҉ I/O ᵬ

Ȃ 

7 LSBFIRST RW 0 

Ȃ 

0̔ᾢ MSB 

1̔ᾢ LSB 

Ҍ ṿȂ 

6 SPE RW 0 

SPIᶏ Ȃ 

0̔ SPI 

1̔ᶏ SPI 

5:3 BR[2:0] RW 0 

└Ȃ 

000̔fPCLK/2 

001̔fPCLK/4 

010̔fPCLK/8 

011̔fPCLK/16 

100̔fPCLK/32 

101̔fPCLK/64 

110̔fPCLK/128 

111̔fPCLK/256 

Ҍ ṿȂ 

׆̔ Ҋ̆ ֽ fPCLK/4Ȃ 

2 MSTR RW 0 

Һ Ȃ 

0̔ ҹ׆  

1̔ ҹҺ  

Ҍ ṿȂ 

1 CPOL RW 0 Ȃ 
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Bit Name R/W Reset Value Function 

0̔ ̆SCKḠ ᵞ  

1̔ ̆SCKḠ  

Ҍ ṿȂ 

0 CPHA RW 0 

ᵝȂ 

0̔ ׆ ѿҩ  

1̔ ׆ ԋҩ  

Ҍ ṿȂ 

21.4.2. SPI └ 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 

SL
V 

FM 

Re
s  

Re
s  

FRXT
H 

DS 
Re
s 

Re
s 

Re
s 

TXEI
E 

RXNEI
E 

ERRI
E 

Re
s 

Re
s 

SSO
E 

Re
s  

Re
s  

RW   
RW 

R
W 

RW RW RW RW RW RW   RW   

 

Bit Name R/W Reset Value Function 

31:16 Reserved  - Reserved 

15 SLVFM RW 0 

׆  fast mode enable 

׆0̔  normal modĕ׆ SPI 

clock ԍ pclk/4 

׆1̔  fast modĕ ׆ Ҋ SPI clock

⌠ pclk/4 

̔ SPI clock ԍ pclk/4 ̆ѿ Ҍ

ᵝȂ 

14:13 Reserved  - Reserved 

12 FRXTH RW 0 

FIFO ṿ 

ᵝ RXNEԊᴆ RXFIFO ṿȂ 

0̔ FIFO level ԍ ԍ 1/2̂16-

bit̃̆֟ RXNE 

1̔ FIFO level ԍ ԍ 1/4̂8-bit̃̆

֟ RXNE 

11 DS RW 0 

SPIᴰ  

0̔8-bit ᴰ  

1̔16-bit ᴰ  

10:8 Reserved    

7 TXEIE RW 0 

‖ Ҭ ᶏ  

0̔ TXEҬ  

1̔ᶏ TXEҬ ȂTXE=1 ֟ Ҭ Ȃ 

6 RXNEIE RW 0 

‖ Ҭ ᶏ  

0̔ RXNEҬ  

1̔ᶏ RXNEҬ ȂRXNE=1 ֟ Ҭ

Ȃ 

5 ERRIE RW 0 

Ҭ ᶏ Ȃ 

0̔ Ҭ  

1̔ᶏ Ҭ Ȃ CRCERRȁOVR MODF

ҹ 1 ̆֟ Ҭ Ȃ 

4:3 Reserved RES - Reserved 

2 SSOE RW 0 

SS ₮ᶏ Ȃ 

0̔ Һ Ҋ SS ₮̆ ץ ᵬ

Һ  

1̔ Һ Ҋ SS ₮̆ Ҍ ᵬ

Һ Ȃ 

1:0 Reserved RES - Reserved 

Note:  

FRXTH ҍ DS ῍ 4 ̆ᵖ └ ᴆ ᶏ Ҋ̔ 
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1. ԅ DS=F ( ᴰ ҹ 16)̆↕ ᵝ ҹ 0 

2. ԅ DS=7 ( ᴰ ҹ 8)̆↕ № Ҋң ’̔ 

1̃ ҹ 1 ̆↕ ᵝ ҹ 1 

2̃ ҹ ԍ 1 ̆↕ ᵝ ҹ 0 

21.4.3. SPI  (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 

FIFO levelȂ ᴆ ᵝ̆ ᴆ  

00̔FIFO  

01̔1/4 FIFO 

10̔1/2 FIFO 

11̔FIFO full( FIFO ṿ ԍ 1/2̆ ҹ

) 

10:9 FRLVL R 0 

FIFO levelȂ ᴆ ᵝ̆ ᴆ  

00̔FIFO  

01̔1/4 FIFO 

10̔1/2 FIFO 

11̔FIFO  

7 BSY R 0 

Ȃ 

0̔SPIҌ ̕ 

1̔SPI ԍ ̆ ‖ Ȃ 

6 OVR R 0 

₮ Ȃ 

0̔ ₮  

1̔֟ ₮  

ᴆ ᵝ̆ ᴆ ↓ ᵝ̂҉

Ҋ ↓Ҍ ̃Ȃ 

5 MODF R 0 

Ȃ 

0̔  

1̔₮  

ᴆ ᵝ̆ ᴆ ↓ ᵝȂ 

4:2 Reserved  0  

1 TXE R 1 

‖ Ȃ 

0̔ ‖  

1̔ ‖ҹ  

0 RXNE R 0 

‖ Ȃ 

1̔ ‖  

0̔ ‖ҹ  

21.4.4. SPI  (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 
Ȃ 

⌠ Ȃ 
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Bit Name R/W Reset Value Function 

ᵬҹ RxFIFO TxFIFO Ȃ

̆ RxFIFŎ Ώ ̆

TxFIFOȂ 

Note̔ ‗ԍ DSᵝ̂ ̃̆

8-bit 16-bitȂ 

ԍ 8-bit ̆ ԍ right-

aligned 8-bit Ȃ

̆DR[15:8] ᴆ ҹ 0Ȃ 

ԍ 16-bit ̆ 16-bit ̆

ҩ DR[15:0] ᵬ Ȃ 

21.4.5. SPI Ἕ 

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
. 

R
e
s
. 

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 

0x04 
SPI_CR2 

S
L
V

F
M

 

R
e
s
. 

 

R
e
s
. 

F
R

X
T

H
 

D
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 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

 

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.   

22.1. ’ 

ԍ Cortex-M0+ CPŬ CPU Core debug ᴆ ⱳ Ȃ ᴆ ᾛ ῤ

̂ פ ̃ ̂ ̃ Ả Ȃῤ Ả ̆ῤ ῤ ץ

Ȃ ̆ῤ ץ ̆ Ȃ 

ⱳ Һ MCU ᶏ ̆ serial wireȂ M0+ CPU CoreҬ

ⱳ ѿ ARM CoreSight Design kitȂ 

M0+ ᶫԅ ҉ ̆ Ҋץ № ̔ 

Â SW-DP̔serial wire 

Â BPU̔Break point unit 

Â DWT̔Data watchpoint trigger 

Ӟ ԅ ⱳ ̔ 

Â № ̆SWIO@PA13ȁSWCLK@PA14 

Â MCU ̂ ᵞⱳ ̆ └  

Cortex-M0+

Core

Bridge

NVIC

DWT

BPU

SW-DP
Debug AP

Bus matrix

System 

interface

DBGMCU

Cortex-M0+ debug support

SWIO

SWCLK

MCU

 

 22-1 DBG  

22.2. №  

22.2.1. SWD  

ⱳ ῏ ңҩ̆ Ȃ 

 22-1 DBG  

SW-DP 

 

SW  
№  

 ⱳ  

SWDIO ῀/ ₮ ұ ῀/ ₮ PA13 

SWCLK ῀ ұ  PA14 

22.2.2. SW-DP №  
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ᵝ ̂ ᵝ ҉ ᵝ̃̆ ᵬ SW-DP № ᵬҹҒ Һ ᶏ

pinȂ 

̆ ᶫԅ῏ SWD ̆ ᵬҹ GPIO Ȃ 

22.2.3. SWD ҉ ῤ ҉ Ҋ  

ѿ SWD ᴆ ̆↕ GPIO └ └ԅ ңҩ ȂGPIO └ ᵝ IO ҹ

̔ 

Â SWDIO̔input pull-up 

Â SWCLK̔input pull-down 

ῤ ҉ Ҋ ҹ ԅ ⱴ Ȃ 

22.3. ID ף └ 

ῤ ID codeȂ KeilȁIAR ΐᶏ ID Codêᵝԍ 0x4001 5800 ̃ ᵟ Ȃ 

҉ ̆ ᴆ flash factory config. byte 0x1FFF 0FF8 ̆ ⌠ DBG_IDCODE

ҬȂ 

22.4. SWD  

22.4.1. SWD ׃  

ҩ ұ ̆ᶏ Ҋңҩץ ̔ 

Â SWCLK̔ Һ clockḤ  

Â SWDIO̔ Ḥ  

ᾛ ңҩ bank ̂DPACC APACC ̃ Ώ῀Ȃ ᵝ ҉

LSB-firstᴰ Ȃ ԍ SWDIO ̆ ҉ ҉ ̂ 100k ̃Ȃ 

Ҭ SWDIO ̆ ῀ ҉ Һ ̆Ӟ ꜚ ’Ȃ

Ҋ̆ ҩ 1ҩᵝ ̆ ҩ ץ SWCLK Ȃ 

22.4.2. SWD ↓ 

ҩ ↓ Ҋץ ̔ 

Â Һ ̂8bits̃ 

Â ̂3bits̃ 

Â Һ ̂33bits̃ 

 22-2 (8-bits) 

ᵝ   

0 Start ҹľ1Ŀ 

1 ApnDP 
0̔DP  

1̔AP  

2 RnW 
0̔Ώ  

1̔  

4:3 A[3:2] DP AP  

5 Parity ץ╠ᵝ ᵝ 

6 Stop 0 

7 Park Һ ꜚȂ ԍ҉ ̆ᴪ ₮ 1Ȃ 

̂ ҹ 1bit̃ ̆ Һ ꜚḤ Ȃ 
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 22-3 ACK ̂3bits̃ 

ᵝ   

[2:0] ACK 

001̔FAULT 

010̔WAIT 

100̔OK 

ѿҩ ᵬ 1ҩ wait FAULT ⌠̆↕ ACK Ȃ 

 

 22-4 DATAᴰ ̂33bits̃ 

ᵝ   

[31:0] WDATA RDATA Ώ  

32 ᵝ [31:0] Ẽ ᵝ 

ҩ ᵬ ̆ ᴰ Ȃ 

22.4.3. SW-DP (reset, idle states, ID code) 

SW-DP ҩ ӈԅ SW-DP ῤ IDף Ȃ JEP-106 ‰Ȃ ҩ IDף ARM

ף ̆ ᵝ 0x0BB11477̂ Cortex-M0̃Ȃ 

22.4.4. DP and AP /Ώ  

Â DP ᵬҌᴪ posted: ץ ̂ACK=OK̃̆ ץ ̂ACK=WAIT̃ 

Â AP ᵬ posted̔ ⌠Ҋѿ ᴰ Ȃ Ҋѿ Ҍ AP

̆↕ DP-RDBUFF ₮ Ȃ 

DP-CTRL/STAT READOK ҩ AP RDBUFF ̂ AP

ⱳ ̃ Ȃ 

Â SW-DP ԅΏ buffer̂ ԍ DP AP Ώ̃̆ ῒז ᵬׅ ̆ ѿҩΏ ᵬȂ

Ώ buffer ԅ̆ ľWAITĿȂIDCODE ȁCTRL/STAT ABORT Ώ̆ ᶛ

̂ Ώ buffer ̃ 

Â ԍ SWCLK HCLK ̆ Ώ ᵬ ̂ ᵝӊ ̃ ңҩ SWCLK ̆

ḠΏ ῤ Ȃ ꜚḤ ҹᵞ ̆ ₃ҩ Ȃ 

ҹ҉ Ώ CTRL/STAT ҉ץ̆ ῒ Ȃ Ҋҩ ᵬ̂ ҉ ̃ ₮ ̆↕ᴪ failȂ 

22.4.5. SW-DP  

ApnDP=0 ̆ ץ ֓ Ȃ 

A[3:2] R/W 
CTRLSELᵝ  

SELECT  
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  

Address A[3:2] value Description 

0x0 00 Reserved 

0x4 01 

DP CTRL/STAT ̆ ᵬ 

Â ѿҩ power-up 

Â ҹ AP ᴰ ᵬ 

Â └ pushed pushed ᵬ 

Â ѿ֓ ̂ ₮ȁpower-up ̃ 
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Address A[3:2] value Description 

0x8 10 

DP SELECTRION ̔ ᵬ ╠ active 4ҩ word

Ȃ 

Â Bit 31:24̔APSEL̔ ╠ AP 

Â Bit 23:8̔reserved 

Â Bit 7:4̔APBANKSEL̔ ╠ AP, active 4ҩ word  

Â Bit 3:0̔reserved 

0xC 11 
DP RDBUFF ̔ ԍ ᶫ ѿҩ ᵬ ↓ ̆ ⌠

̂Ҍ JTAG-DP ᵬ̃ 

22.5. ῤ  

core debug ̆ ץ Core debugȂDebug ֓ debug Ȃז Ҋ

ҩ  

 22-5 ῤ  

  

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 

֓ Ҍᴪ ᵝ̆ ᵝ Ȃױז ᴪ ҉ ᵝ̆ ᵝ Ȃҹԅ ᵝ Hart̆ ̔ 

Â ᶛ └ bit0̂VC_CORRESET̃̆ ᶏ  

Â Ả └ ̆ ᶏ  

22.6. BPU ᾝ(Break Point Unit)  

Cortex-M0+ BPU ᶫԅ 4ҩ ȂBPU ѿ ARMv7-M flash Ҁ ̂FPB̃Block

̂Cortex-M3 & Cortex-M4̃Ȃ 

22.6.1. BPU ⱳ  

ԍ PC ⱳ Ȃ 

ARMv6-M ARM ARM Coresight Components Technical Reference Manual̆ץ ῏ԍ BPU 

Coresight ᴍ ױז Ȃ 

22.7. DWT (Data Watchpoint)  

Cortex-M0 DWT ᶫԅ 2ҩ watchpoint Ȃ 

22.7.1. DWTⱳ  

ԍ PC ⱳ Ȃ 

22.7.2. DWT  

watchpoint ᾝ ̆Ӟ ԅ ARMv6-M DWT Program Counter Sample regis-

ter(DWT_PCSR)Ȃ ᾛ PC̆ Ҍ Ả Ȃ ҩ └ ᶫԅ № Ȃ 

CORTEX-M0+ DWT_PCSR ԅ ԅ ᴆף פ  Ȃפ

22.8. MCU  (DBGMCU) 

MCU debug component ꜛ ᶫץҊ ̔ 

Â ᵞⱳ  
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Â timerȁwatchdog breakpoint └ 

22.8.1. ᵞⱳ  

ҹ ῀ᵞⱳ ̆ WFI WFE ȂMCUפ ῀ᵞⱳ ̆ CPU ClockẢ ̆

⁞ CPU ⱳ Ȃ 

CPUҌᾛ debug ̆Ả FCLK HCLKȂ ԍ ֓ ̆ ѿҩ ז̆

ױ Ḡ ȂMCU ԅ ̆ᾛ ᵞⱳ Ҋ ᴆȂ 

̆ Һ ᾢ ֓ ῤ ץ̆ ᵞⱳ ҹ̔ 

Â sleep ̔FCLK HCLKׅ Ȃ ̆ Ҍ ᴋᵥ ԍ ‰ ⱳ └Ȃ 

Â stop ̔DBG_STOPᵝ ╠ ᵝȂ 

22.8.2. ȁ ȁbxCAN I2C  

ѿҩ breakpoint ̆ timer watchdog ҹ̔ 

Â ױז ץ breakpoint Ȃᶛ ̆ ѿҩ PWM └ Ȃ 

Â ױז ẢҊץ breakpointῤ Ȃ watchdog ‗ Ȃ 

22.9. DBG  

22.9.1. DBG IDף (DBG_IDCODE) 

Address offset: 0x00 

ֽ 32-bit ̆ Ȃ 

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 

31̔0 ӈ R   

22.9.2. MCU  (DBGMCU_CR) 

debug Ҋ MCUᵞⱳ Ȃ 

ᴪ ҉ ᵝ ᵝ̂Ҍ ᵝ̃Ȃ ץ ᵝҊ Ώ ᵬȂ 

Һ Ҍ ⱳ ̆ ԍ ᴆᶏ ̆Ώ ֓ ׅ Ȃ 

Address offset: 0x04 

Reset value: 0x0000 0000̂Ҍᴪ ᵝ ᵝ̃ 

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 

31̔2 Reserved    

1 DBG_STOP RW 0 Debug stop Ȃ 
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Bit Name R/W Reset Value Function 

0̔̂FCLK=off̆HCLK=off̃Ȃ STOP ̆HCLK

FCLK ᴪ῏ Ȃ ׆ STOP ₮ ̆ ҍ҉

ᵝ ̂ ҹ HSĨȂ ̆ ᴆ

└ Ȃ 

1̔̂FCLK=on̆HCLK=oñȂ ῀ STOP ̆HSI

Ҍᴪ῏ ̆FCLK HCLK I֟ Ȃ ₮ STOP ̆

└̆ ᴆ Ȃ 

0 Reserved    

22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) 

timerȁIWDG debugҊ Ȃ ҉ ᵝ ᵝ̂Ҍ

ᵝ̃Ȃ ץ ᵝҊ ΏȂ 

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_STO

P 

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 

Re
s 

RW                

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

Res 
Re
s 

Re
s 

DBG_ 
IWDG_STO

P 

Re
s  

Re
s  

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s  

Re
s 

   RW             

 

Bit Name R/W Reset Value Function 

31 DBG_LPTIM_STOP RW 0 

CPUẢ ̆LPTIM └ᵝ 

0̔ᶏ  

1̔Ҍᶏ  

30̔13 Reserved    

12 DBG_IWDG_STOP RW 0 

CPUẢ ̆IWDG └ᵝ 

0̔ᶏ  

1̔Ҍᶏ  

11̔1 Reserved    

0 reserved    

22.9.4. DBG APB freeze register 2(DBG_APB_FZ2) 

timer debugҊ └Ȃ ҉ ᵝ ᵝ̂Ҍ ᵝ̃Ȃ

ץ ᵝҊ ΏȂ 

Address offset: 0x0C 

Power on Reset value: 0x0000 0000 

ֽ 32-bit ̆ Ȃ 

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 
Re
s  

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s  

DBG_ 
TIM16_STO

P 

Re
s 

              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 

DBG_ 
TIM1_STO

P 

Re
s  

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Re
s 

Res 
Re
s 

    RW            

 

Bit Name R/W Reset Value Function 

31̔18 Reserved    

17 DBG_TIM16_STOP   CPUẢ ̆TIM16 └ᵝ 
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Bit Name R/W Reset Value Function 

0̔ᶏ  

1̔Ҍᶏ  

16̔12 Reserved    

11 DBG_TIM1_STOP   

CPUẢ ̆TIM1 └ᵝ 

0̔ᶏ  

1̔Ҍᶏ  

10̔0 Reserved    

22.9.5. DBG Ἕ 

O
ff
s
et 

Regi
ster 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 

DBG
_ID-
CO
DE 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

T
B

D
 

Re-
set 
valu

e 

0 0 0 0 0 0 0 0 0 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
4 

DBG
_CR 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
. 

D
B

G
_
S

T
O

P
 

R
e
s
. 

Re-
set 
valu

e 

                                                            0   

0
x
0
8 

DBG
_AP
B_F
Z1 

D
B

G
_
L
P

T
IM

_
S

T
O

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
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

D
B

G
_
IW

D
G

_
S

T
O

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
. 

Re-
set 
valu

e 

0                                     0              

0
x
0
C 

DBG
_AP
B_F
Z2 

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
. 

D
B

G
_
T

IM
1

6
_
S

T

O
P

 
R

e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

R
e
s
. 

D
B

G
_
T

IM
1

_
S

T
O

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
. 

Re-
set 
valu

e 

                           0          0                       
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23.   

   

V1.0 2022.10.11 ∆  

V1.1 2022.10.21 ⱳ  

V1.2 2022.12.20 ⱳ  

V1.3 2023.01.18 ⱳ  

V1.4 2025.08.08 
USART  

ⱴLPTIMῤ Ԋ  

 

 

Puya Semiconductor Co., Ltd. 

 

 

声         明 

῞ ᴁṀӌ(і╤) Ұῶ ԇᴻεҨї χɒPuyaɓζӠּפ῭ᾡ ⃰ ᶭẶ Ӣᾡ Puyaғᵝᵙ/ἆ ᾰ⁶￼ ַι јᴰ Ἃᴵᶈזּ
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