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1 Ҳ  

1.1 Ҳᶕ  ∆

Ҭᶏ ԅҊ Ҭ Ώ̔

3. Ҳ  

Ώ ӈ

read/write(rw) ᴆ Ώ ᵝȂ

read-only(r) ᴆ ᵝȂ

write-only(w) ᴆ Ώ ᵝ̆ ᵝ ᵝṿȂ

read/clear(rc_w1) ᴆ ץ ᵝ̆Ӟ ץ Ώ 1 ᵝ̆Ώ 0 ᵝ Ȃ

read/clear(rc_w0) ᴆ ץ ᵝ̆Ӟ ץ Ώ 0 ᵝ̆Ώ 1 ᵝ Ȃ

read/clear by read(rc_r) ᴆ ץ ᵝ̕ ᵝ ꜚ ҹ 0̆Ώ 0 ᵝ Ȃ

read/set(rs) ᴆ ץ Ӟ ץ ᵝ̆Ώ 0 ᵝ Ȃ

read-only write trigger(rt_w) ץ ᵝ̕Ώ 0 1 ѿҩԊᴆᵖ ᵝ ṿ Ȃ

toggle(t) ᴆ Ώ 1 ᵝ̆Ώ 0 ᵝ Ȃ

Reserved(Res.) Ḡ ᵝ̆ Ḡ ṿҌ Ȃ

1.2
₮ ⌠ № Ώ ѿҩ ӈ̔

ǒ SWD̔ҹ Serial Wire Debug ΏȂῒ CPUῤ ѿҩ ̆ ԍ SWD 2
Ȃ

ǒ Word̔ ̆32ᵝ פ Ȃ

ǒ Half word̔ ̆16ᵝ פ Ȃ

ǒ Byte̔ ̆8ᵝ Ȃ

ǒ IAP I̔n-Application Programming ΏȂ ҹ ̆ ץ ̆

׆ ⌠ Ȃ

ǒ ICP I̔n-Circuit Programming ΏȂ ҹ ̆ ҉ JTAG
SWD MCU Flash Ȃ

ǒ Option bytes̔ ̆Ḡ FlashҬ MCU Ȃ

ǒ OBL̔Option Byte Loader Ώ̆ Ȃ

ǒ AHB̔Advanced High-performance Bus Ώ̆ ҹᾢ Ȃ
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2 Ỵ

2.1
Һ Ҋץ № ̔

ǒ ҩ ꜚ ᾝ̔

ï CPUῤ DCode ̂D-bus̃ ̂S-bus̃
ï DMA 1 DMA2

ǒ ҩ ꜚ ᾝ̔

ï ῤ SRAM
ï ῤ Ữ

ï FSMC
ï AHB⌠ APB (AHBAPBx)̆ AHB

֓ ѿҩ AHB ԑ ̆ 1 ̔

996751

CPU

ICode

DCode

System

DMA
DMA

Flash FlashAHB

SRAMAHB

A
H
B

1

2

(RCC )

CRC

APB2

APB1

PWR

BKP

I2C2

I2C1

USART3

USART2

SPI2

IWDG

WWDG

RTC

TIM4

TIM3

TIM2

ADC 2

ADC1

USART1

SPI1

TIM1

GPIOA

GPIOB

GPIOC

GPIOD
EXTI

AFIO

DMA

CAN

1.

ICode
CPUῤ פ ҍ פ Ȃ פ ҉ Ȃ

DCode
CPUῤ DCode ҍ Ữ ( ⱴ )Ȃ
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CPUῤ ( )⌠ ̆ ῤ DMA Ȃ

DMA
DMA AHBҺ ҍ ̆ CPU DMA⌠ SRAMȁ

└Ȃ

(BusMatrix)
ῤ ҍ DMA ᴂ ̆ Һ ׆ Ȃ

AHB ҍ ̆ᾛ DMA Ȃ

AHB└ APB (AHB2APB bridges - APB)
AHB⌠ APB AHBҍ APB ᶫ Ȃ ᵝӊ ̆ ῏ ( ԅ SRAM

Flash )Ȃ ѿҩ ╠̆ᵰ RCC_AHBENRȁRCC_APB2ENR RCC_APB1ENR
Ҭ ᶏ ᵝȂ

Е APB 8ᵣ 16ᵣ Ї ᴰ ꜠ 32ᵣ Е ᴰ ꜠ 16ᵣ 8ᵣ

װ 32ᵣ ɼ

2.2 Ỵ

2.2.1 ב

Ữ ̆ Ữ ̆ I/O ѿ ̆ῒ ⌠ 4GȂ

ץ Ữ Ҭ̆ѿҩ ᵞ ҹ ᵞ ̆

Ȃ

№ 8 ̆ 512MBȂῒז № ҉ Ữ Ữ Ḡ

Ȃ Ữ Ἕ Ȃ

2.2.2 Ỵ ἥ

Ữ Ἕ Ҭ Ữ Ἕ Ȃ

Ҋ ₮ԅ ῤ Ȃ

4. Ỵ ἥ

AHB

0x4002 3400 - 0x4002 43FF 4KB Reserved

0x4002 3000 - 0x4002 33FF 1KB CRC

0x4002 2400 - 0x4002 2FFF 3KB Reserved

0x4002 2000 - 0x4002 23FF 1KB Flash

0x4002 1400 - 0x4002 1FFF 3KB Reserved

0x4002 1000 - 0x4002 13FF 1KB ᵝ └ (RCC)

0x4002 0400 - 0x4002 0FFF 3KB Reserved

0x4002 0000 - 0x4002 03FF 1KB DMA

0x4001 8000 - 0x4001 FFFF 32KB Reserved
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APB2

0x4001 4C00 - 0x4001 7FFF 13KB Reserved

0x4001 3C00 - 0x4001 4BFF 4KB Reserved

0x4001 3800 - 0x4001 3BFF 1KB USART1

0x4001 3400 - 0x4001 37FF 1KB Reserved

0x4001 3000 - 0x4001 33FF 1KB SPI1

0x4001 2C00 - 0x4001 2FFF 1KB TIM1

0x4001 2800 - 0x4001 2BFF 1KB ADC2

0x4001 2400 - 0x4001 27FF 1KB ADC1

0x4001 1800 - 0x4001 23FF 3KB Reserved

0x4001 1400 - 0x4001 17FF 1KB GPIOD

0x4001 1000 - 0x4001 13FF 1KB GPIOC

0x4001 0C00 - 0x4001 0FFF 1KB GPIOB

0x4001 0800 - 0x4001 0BFF 1KB GPIOA

0x4001 0400 - 0x4001 07FF 1KB EXTI

0x4001 0000 - 0x4001 03FF 1KB AFIO

APB1

0x4000 7800 - 0x4000 FFFF 34KB Reserved

0x4000 7400 - 0x4000 77FF 1KB Reserved

0x4000 7000 - 0x4000 73FF 1KB └ (PWR)

0x4000 6C00 - 0x4000 6FFF 1KB (BKP)

0x4000 6800 - 0x4000 6BFF 1KB Reserved

0x4000 6400 - 0x4000 67FF 1KB bxCAN

0x4000 6000 - 0x4000 63FF 1KB 512 byte CAN SRAM

0x4000 5C00 - 0x4000 5FFF 1KB Reserved

0x4000 5800 - 0x4000 5BFF 1KB I2C2

0x4000 5400 - 0x4000 57FF 1KB I2C1

0x4000 4C00 - 0x4000 53FF 2KB Reserved

0x4000 4800 - 0x4000 4BFF 1KB USART3

0x4000 4400 - 0x4000 47FF 1KB USART2

0x4000 3C00 - 0x4000 43FF 2KB Reserved

0x4000 3800 - 0x4000 3BFF 1KB SPI2

0x4000 3400 - 0x4000 37FF 1KB Reserved

0x4000 3000 - 0x4000 33FF 1KB IWWDG

0x4000 2C00 - 0x4000 2FFF 1KB WWDG

0x4000 2800 - 0x4000 2BFF 1KB RTC

0x4000 0C00 - 0x4000 27FF 7KB Reserved

0x4000 0800 - 0x4000 0BFF 1KB TIM4

0x4000 0400 - 0x4000 07FF 1KB TIM3

0x4000 0000 - 0x4000 03FF 1KB TIM2

SRAM
0x2000 5000 -0x3FFF FFFF �512MB Reserved

0x2000 0000 - 0x2000 4FFF 20KB SRAM
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Flash

0x1FFF F810 - 0x1FFF FFFF �2KB Reserved

0x1FFF F800 - 0x1FFF F80F 16B Option bytes

0x1FFF F000 - 0x1FFF F7FF 2KB Sysem memory

0x0802 0000 - 0x1FFF EFFF �384MB Reserved

0x0800 0000 - 0x0801 FFFF 128KB Main Flash memory

0x000 20000 - 0x07FF FFFF �128MB Reserved

0x0000 0000 - 0x0001 FFFF 128KB
Һ Ữ ̆ Ữ

SRAM ԍ BOOT

2.3 Ὺ SRAM
ῤ ⌠ 20K SRAMȂ

ץץ (8ᵝ)ȁ (16ᵝ) (32ᵝ) ȂSRAM ҹ 0x2000 0000Ȃ

ǒ ҉ ⌠ 20K SRAMȂ ץ CPU DMA ғҌ ῀ᴋᵥ

Ȃ

2.4 Ỵ

Ữ ңҩҌ Ữ ̔

ǒ Һ Ữ ̆ ( )
ǒ Ḥ ̆ῒ ҩ №̔

ï (Option bytes)̇ῤ ᴆ ỮḠ Ȃ

ï Ữ (System memory)̇ῒ boot loaderף Ȃ ῤ Ữ Ȃ

ï Ḡ (Protect bytes)̇ ỮḠ Ȃ

ï Ḡ (Security space)̇Ḡ ῏ ף Ȃ

ԍ AHB פ Ȃῒ ‖ ⱳ ⱴ CPU ף Ȃ

2.5 ꜠ (Boot configuration)
BOOT0 BOOT1 ҈ Ҍ ꜚ ̆ Ҋ Ȃ

5. ꜠

ꜚ

nBOOT1 bit BOOT0 pin
ꜚ

x 0 Һ Ữ Һ Ữ ҹ ꜚ

0 1 Ữ Ữ ҹ ꜚ

1 1 ῤ SRAM ῤ SRAM ҹ ꜚ

ᴆ ᵝ ̆ SYSCLK 4 ҩ҉ BOOT0 BOOT1 ṿ̆ BOOT1
BOOT0 ꜚ Ȃ

׆ ̆CPUᴪ BOOT0 BOOT1 ṿ̆ Ḡ ꜚ

Ȃ
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ꜚ ӊ ̆CPU ׆ 0x00000000 ̆ ׆ ꜚ Ữ 0x0000 0004
ף Ȃ

ꜚ ̆Һ Ữ ̆ Ữ SRAM Ҋץ ̔

ǒ Һ׆ Ữ ꜚ̔Һ Ữ ⌠ ꜚ Ữ (0x0000 0000)̆ᵖׅ ׆

(0x800 0000) Ȃ Ữ ῤ ңҩ׆ ̆0x0000 0000 0x800 0000Ȃ
ǒ ׆ Ữ ꜚ̔ Ữ ⌠ ꜚ (0x0000 0000)̆p ׅ (0x1FFF
F400) Ȃ

ǒ ῤ׆ SRAM ꜚ S̔RAM ⌠ ꜚ (0x0000 0000)̆p ῒׅ (0x2000
0000) Ȃ

Ὺ Ӄ
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3 ῇ (FLASH)
3.1 Ӏ

ǒ 128K Ữ

ҹ̔

ǒ ‖ ( ҹ 2 Ĭ 64ᵝ)
ǒ ⱴ

ǒ / ᵬ

ǒ /ΏḠ
ǒ ᵞⱳ

3.2 ꜗ

3.2.1
64ᵝ Ữ ᾝ ̆ ץ ף ץ ȂҺ 128 ( 1K ) 32

( 4K )№ ץ̆ ҹ ᵝ ΏḠ ( ỮḠ ῏ῤ )Ȃ

6. Flash

( )

Һ Ữ

0 0x0800 0000 - 0x0800 03FF 1K

1 0x0800 0400 - 0x0800 07FF 1K

2 0x0800 0800 - 0x0800 0BFF 1K

3 0x0800 0C00 - 0x0800 0FFF 1K

ŀ ŀ ŀ

ŀ ŀ ŀ

28 0x0800 7000 - 0x0800 73FF 1K

29 0x0800 7400 - 0x0800 77FF 1K

30 0x0800 7800 - 0x0800 7BFF 1K

31 0x0800 7C00 - 0x0800 7FFF 1K

ŀ ŀ ŀ

ŀ ŀ ŀ

123 0x0801 EC00 - 0x0801 EFFF 1K

124 0x0801 F000 - 0x0801 F3FF 1K

125 0x0801 F400 - 0x0801 F7FF 1K

126 0x0801 F800 - 0x0801 FBFF 1K

127 0x0801 FC00 - 0x0801 FFFF 1K

Ḥ

Ḡ 0x1FFE 0000 - 0x1FFE 01FF 0.5K

Ḡ 0x1FFE 1000 - 0x1FFE 1BFF 3K

Ữ 0x1FFF F400 - 0x1FFF F7FF 1K

0x1FFF F800 - 0x1FFF F80F 16
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( )

Ữ
FLASH_ACR 0x4002 2000 - 0x4002 2003 4

FLASH_KEYR 0x4002 2004 - 0x4002 2007 4

Ữ

FLASH_OPTKEYR 0x4002 2008 - 0x4002 200B 4

FLASH_SR 0x4002 200C - 0x4002 200F 4

FLASH_CR 0x4002 2010 - 0x4002 2013 4

FLASH_AR 0x4002 2014 - 0x4002 2017 4

Ḡ 0x4002 2018 - 0x4002 201B 4

FLASH_OBR 0x4002 201C - 0x4002 201F 4

FLASH_WRPR 0x4002 2020 - 0x4002 2023 4

3.2.2 FLASH ᵲ

῀ Flash Ἕץ Ữ ѿ Ȃᴋᵥ Flash ῤ ᵬ Ғ

∞ Ȃ

פ AHB ̆ Flash └ (FLASH_ ACR)Ҭ
̔

ǒ ̔ ṿ ‖ ᶏ CPU
ǒ ᴟ ̔ ᵝ ҩ ̆Ḡ Ȃ

CPU AHB Ȃ ⱳ ԍ Ȃ

“

‖ (2ҩ 64ᵝ)̔ ѿ ᵝץ ꜚ ̆ ԍ ҩ ‖ (64ᵝ)ҍ ̆

ѿ ᵬ ҩ ‖ ῤ Ȃ ԍ ‖ C̆PU ץ ᵬ Һ

ȂCPU ҹ 32ᵝ ̆ ѿ פ ̆Ҋѿ פ ‖ Ҭ Ȃ

┼

└ ᴪ ‖ Flash Ȃ ‖ Ҭ ѿ

̆ └ ᴪ ѿ Ȃ ᵝ ̆ ‖ Ȃ SYSCLKᵞԍ 24MHz̆
ғ AHB ᴋᵥ№ ᴆҊ (SYSCLK ԍ HCLK) ץ /῏ ‖ Ȃ ’Ҋ̆

‖ ∆ Ҭ ‗ ῏ ԅ̆ MCU ῤ 8MHz ҊȂ

Е AHB ⅎ Ғ ԓ 1 Ї “ ᴥ ɼ

ᴥ

ҹԅḠ Flash ̆ Flash └ Ҭ LATENCY[2̔0] Ҭ └

̆ ҩ ṿ ԍ Flash ⌠Ҋ ӊ ῀ ҩ Ȃ ᵝ ̆ ҩṿ ҹ ̆

Ӟ ῀ Ȃ

3.2.3 Flash  ᵲ

῀ ץ Ȃ

ICP ᶏ SWD Flash ῤ ̆ ף ⌠ ҬȂICP ᶫԅѿ ̆
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ᾧ ԅ Ώ Ȃ

Ҋ ȂIAP ᾛ Ҭ Ώ ̆╠ ѿ № ᾢ

ICP/ISP Ώ Ȃ

Ώ ᵬ ҩ֟ ᵬ ῤ ץ Ȃ ᵬ Ҋ↓ 7ҩ ̔

ǒ ῏ (FLASH_KEYR)
ǒ ῏ (FLASH_OPTKEYR)
ǒ Flash └ (FLASH_CR)
ǒ Flash (FLASH_SR)
ǒ Flash (FLASH_AR)
ǒ (FLASH_OBR)
ǒ ΏḠ (FLASH_WRPR)

CPU Ҍ Flash ̆ Ҭ Flash Ώ ᵬҌᴪ CPU ȂӞ ̆ Flash
Ώ/ ᵬ ̆ᴋᵥ Flash ᴪפ Ả ̆ ⌠Ώ/ ᵬ ᴪ ̆

Ώ/ Flash Ҍ ץ Ȃ

Flash ẠΏ/ ᵬ ̆ῤ (HSI) ԍ Ȃ

Flash
ᵝ ̆Flash Ữ Ḡ ̆ ץ ꜚᵬȂFLASH_CR Ҍᾛ

Ώ̆ ѿұ FLASH_KEYR ᵬ FLASH_CR Ȃ ұ ᵬ Ҋ

2ҩΏ ᵬ ̔

ǒ Ώ῏ 1 = 0x45670123
ǒ Ώ῏ 2 = 0xCDEF89AB

ᴋᵥ ᴪ FLASH_CR Ҋ ᵝȂ

῏ ᴪ̆ ѿ ᴆ Ҭ ȂKEY1₮ ᴪ Ҭ K̆EY1 ᵖ KEY2
ᴪ KEY2 Ṝ Ҭ Ȃ

Ӏ

Һ ѿ ץ 16ᵝȂ FLASH_CRҬ PGᵝҹ 1 ̆ Ώѿҩ (16ᵝ)̆
ѿ ᵬȂ Ώ≢ Ҍ ̆ ᴆ Ҭ Ȃ
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170199

Read LOCK bit in 

FLASH_CR

LOCK bit in FLASH_CR=1

Write PG bit in FLASH_CR to 1

Perform half-word write at the 

desired address

BSY bit in FLASH_SR=1

通过读取编程的地址检查编程
值

执行解锁序列
Yes

No

Yes

2.

Flash Ữ ᴪ ѿҊ ҹῃ 1̆ Ҍ ̆ Ӈ ᵬᴪ ꜚ ̆ ғ FLASH_SR
PGERRᵝ҉ Ȃ

FLASH_WRPRҬ ΏḠ ᵝ ̆ ӞҌᴪ ꜚᵬ̆ Ӟᴪ֟

Ȃ ꜚᵬ ̆FLASH_SR Ҭ EOPᵝᴪ ₮ Ȃ

Һ Flash Ữ ‰ Ҋ Ҋ̔

ǒ FLASH_SRҬ BSYᵝ̆ץ ҉ѿ ᵬ

ǒ FLASH_CR Ҭ PGᵝ
ǒ ץ ҹ ᵝ Ώ῀

ǒ FLASH_SR Ҭ BSY
ǒ ץ
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Е FLASH_SRҲ BSYᵣҿ 1 ṢЇ ֙ Ғ  ɼ

Flash Ỵ

Flash Ữ ץ ҹ ᵝ ̆Ӟ ץ Ȃ

Ҋ̔

ǒ FLASH_SRҬ BSYᵝ̆ץ ҉ѿ ᵬ

ǒ FLASH_CR Ҭ PERᵝҹ 1
ǒ Ώ FLASH_AR ץ

ǒ FLASH_CR Ҭ STRTᵝҹ 1
ǒ FLASH_SRҬ BSY
ǒ ץ
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227522

Read LOCK bit in 

FLASH_CR

LOCK bit in FLASH_CR = 1

Write PER bit in FLASH_CR 

Write into FAR an address 
within the page to erase

Write STRT bit in 
FLASH_CR to 1

BSY bit in FLASH_SR = 1

通过读取页面中的
所有地址来检查页
面是否被删除

预制件解锁序列
Yes

Yes

No

3. Flash

ץ ѿפ ҩ Flash ̆ᵖḤ Ҍᴪ ҩ פ ̆ΐᵣ Ҋ̔

ǒ FLASH_SRҬ BSYᵝ̆ץ ҉ѿ ᵬ

ǒ FLASH_CR Ҭ MERᵝҹ 1
ǒ FLASH_CR Ҭ STRTᵝҹ 1
ǒ BSYᵝ
ǒ ῃ
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079384

读FLASH_CR中
的LOCK位

Write MER bit in 
FLASH_CR to 1

Write STRT bit in 
FLASH_CR to 1

通过读取用户存储器中的所有
地址来检查擦除操作

LOCK bit in FLASH_CR=1 执行解锁序列

BSY bit in FLASH_SR=1

Yes

Yes

No

4. Flash

ҍ Ҍ ̆ 2ҩΏḠ 1̆ҩ Ḡ 1̆ҩ ᴆ Ȃ Flash └ ̆

FLASH_OPTKEYR ῏ Ώ῀ ᵬȂ ᵬ F̆LASH_CR Ҭ OPTWREᵝ
ᴪ ļ1Ľ̆ ᾢץ ᵝ FLASH_CRҬ OPTPGᵝ Ῥ̆ ᵝΏ Ȃ ᴪ ꜚ

ҹ 1̆ ↕ ῏ ᵬᴪ ғ FLASH_SR Ҭ WRPRTERR ᵝ Ȃ ᵬ ̆ᴪ

FLASH_SR EOPᵝ ₮ Ȃ

ҹ 16ᵝ ̆ ҹᵞ 8ᵝ̆ 8ᵝҹᵞ 8ᵝ Ȃ Ҭ̆ ᴆᴪ ꜚ 8
ᵝ ҹᵞ 8ᵝ ̆Ḡ Ώ῀ṿ Ȃ Ҋ̔

ǒ FLASH_SR Ҭ BSYᵝ̆ץ Ḡ҉ѿ ᵬ

ǒ FLASH_CR Ҭ OPTWREᵝ
ǒ FLASH_CR Ҭ OPTPGᵝҹ 1
ǒ Ώ ( )⌠
ǒ BSYᵝ
ǒ Ḡ Ḡ Ḡ ̆ᴪ ꜚ ѿ Ȃ
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Ώῒז ̆↕Ҍᴪ ̆ ҩ └ ԍḠ Flash ῤ Ȃ

864155 

 Read LOCK bit in 

FLASH_CR

LOCK bit in FLASH_CR=1 执行解锁Flash序列

No

Yes

Unlock FLash OPTION  

sequence

Write OPTPG bit in FLASH_CR 

to 1

Perform half-word write at 

the desired address

BSY bit in FLASH_SR=1

通过读取编程的
地址检查编程值

No

Yes

5.

Ҋ̔

ǒ FLASH_SR Ҭ BSYᵝ̆ץ Ḡ҉ѿ ᵬ

ǒ FLASH_CR Ҭ OPTWREᵝ
ǒ FLASH_CR Ҭ OPTERᵝҹ 1
ǒ FLASH_CR Ҭ STRTᵝҹ 1
ǒ BSYᵝ
ǒ
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806825

 Read LOCK bit in 

FLASH_CR

LOCK bit in FLASH_CR=1

Write FLASH OTPTION Based 

Address to FLASH_ACR

Write STRT bit in FLASH_CR 

to 1

BSY bit in FLASH_SR=1

通过读取闪存选件存储器
中的所有地址来检查闪存
选项擦除操作

执行解锁
Flash  序列

No

Yes

No

Yes

Write OPTER bit in FLASH_CR 

to 1

Unlock FLash OPTION  

sequence

6.

3.3 ỴḦ

ץ Flash ף Ҍ Ḥ ף ₮ Ӟ̆ ץ Ṝ Flash Ώ̆

Ḡ ᵝ ѿҩ (4 )Ȃ
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3.3.1 Ḧ

Ḡ RDP̆RDP2̆RDP3 ̆ ҉ ᵝ̆ⱴ ԅ RDPs ᵬ Ȃ

Е ԋ Ḧ Ї ד └ SWD/JTAG Ї ҅ ҏ ᵣЇ Ғ ( )

ᵣɼ

ҿ Ḧ

Ḡ Ώ῀ ṿץ ̔

ǒ ᾛ ׆ ף Ҭ Һ Ữ ᵬ ץ) Һ׆ Ữ ꜚ)Ȃ
ǒ 0 � 3 ꜚⱴ҉ԅΏḠ ῒ̆ № Ữ ץ Һ Ữ Ҭ ף (

IAP Ữ ⱳ )̆ᵖҌᾛ Ҋ ῤ׆ SRAM ꜚ Ώ ᵬ (
)Ȃ

ǒ JTAG/SWD ῤ SRAM ף ף ⱳ ᶭ ̆֞ ץ JTAG/SWD ׆
ῤ SRAM ꜚ̆ ҩⱳ ץ Ḡ Ȃ

ǒ ῤ׆ SRAM ף Һ Ữ ᵬ̆ DMAȁJTAGȁSWV(ұ )ȁSWD(ұ
)ȁETM Ȃ

RDPs Ҋ↓ ṿ ̆ ԍḠ ̔

7. Flash Ḧ

RDPs ṿ Ḡ

RDP=0xFF̂RDP ҹ 0xFF̃
Ḡ

ᴋ ṿ̂RDP ṿҹ RDP ̃

RDPRT̂0xA5̆RDP ṿҹ RDP ̃ Ḡ

Е Ғᴰ ꜠ ᵲЇ ҿ 0xFF ԓḦ ɼ

Ḧ

ῤ׆ SRAM Ḡ ̔

1. ҩ ̆ Ḡ (RDP) ҹ 0xFF̆ Ḡ ׅ ̕

2. Ώ῀ RDPף 0xA5ץ Ữ Ḡ ̆ ᵬ ᾢ ᵬ̕

3. ᵝ (҉ ᵝ)ץ ⱴ ( RDPף )̆ Ḡ Ȃ

҉ ᵝץ ⱴ ̆ Ḡ Ȃ

3.3.2 Ӏ  Ḧ

ΏḠ ѿҩץ ҹ ᵝ (4 ) └̆ Ҭ WRPᵝ̆ ᵝ ⱴ

ᶏץ ҩḠ Ȃ Ώ῀ ѿҩ Ḡ ̆ᴪ FLASH_SRҬ WRPRTERR ᵝ

ᵝȂ ѿҩ Ḡ ᵬ̆ (FLASH_SR)Ҭᴪ ѿҩḠ

Ȃ

Ḧ

ΏḠ Ҋ 2 ̔
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ǒ 1̔ ΏḠ ̆ Ḡ ̔

ï ᶏ └ (FLASH_CR) OPTERᵝ ҩ ̕

ï Ώ῀ RDPף 0xA5̆ᾛ ̕ ҩ ᵬ └ Һ Ữ ̕

ï ᵝ̆ ( WRP )̆ΏḠ Ȃ

ᶏ ̆ ҩҺ ΏḠ Ȃ

ǒ 2̔ ΏḠ ̆ Ḡ Ḡ ̆ ’ ԍ Ҭ ꜚ ̔

ï ᶏ └ (FLASH_CR) OPTERᵝ ҩ ̕

ï ᵝ̆ ( WRP )̕ΏḠ Ȃ

3.3.3  Ḧ

Ҋ̆ ץ ғ ΏḠ Ȃ Ώ ᵬ ( / ) ᾢ OP-
TKEYRҬΏ῀ ↓ (ҍ҉ ѿ )̆ ᾛ Ώ ᵬ F̆LASH_CR OPTWRE
ᵝ ᾛ Ώ̆ ᵝ Ώ ᵬȂ

3.4 FlashҲ
8. FlashҲ

Ҭ Ԋᴆ Ԋᴆ ᶏ └ᵝ

ᵬ EOP EOPIE

ΏḠ WRPRTERR ERRIE

PGERR ERRIE

3.5
̕ᶛ ̔ ץ ᶏ ᴆ ᴆ Ȃ

Ҭ ҩ 32ᵝ ⅞№ҹҊ ̔

9.

ᵝ 31 � 24 ᵝ 23 � 16 ᵝ 15 � 8 ᵝ 7 � 0

1 1 0 0

Е ᴌ ꜠ Ї ᴌ 

Ҭ Ҋ Ȃ

Ҋ׆ץ ↓₮ Ữ ₮̆ ׆ (FLASH_OBR) ₮Ȃ

Е  ῇ ( / Ḧ )Ї ᵣ ɼ

10.

[31̔24] [23̔16] [15̔8] [7̔0]

0x1FFF F800 nUSER USER nRDP RDP

0x1FFF F804 nData1 Data1 nData0 Data0
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[31̔24] [23̔16] [15̔8] [7̔0]

0x1FFF F808 nWRP1 WRP1 nWRP0 WRP0

0x1FFF F80C nWRP3 WRP3 nWRP2 WRP2

11.

Ữ

0x1FFF F800

ᵝ [31̔24] nUSER

ᵝ [23̔16] USER̔ (Ḡ FLASH_OBR[9̔2]Ҭ)Ȃ ҩ ԍ Ҋ↓

ⱳ ̔

Ԋᴆ̔ ᴆ ᴆ

῀Ả ᵝԊᴆ

῀ ᵝԊᴆ

Е ᶕ ᵣ [16Е18]ЇҒᶕ ᵣ [23Е19]ɼ

ᵝ 18̔nRST_STDBY

0̔ ῀ ֟ ᵝ

1̔ ῀ Ҍ֟ ᵝ

ᵝ 17̔nRST_STOP

0̔ ῀Ả ֟ ᵝ

1̔ ῀Ả Ҍ֟ ᵝ

ᵝ 16̔WDG_SW

0̔ ᴆ

1̔ ᴆ

ᵝ [15̔8]̔nRDP

ᵝ [7̔0]̔RDP - ₮Ḡ

₮Ḡ ⱳ ꜛ Ḡ Ҭ ף Ȃ ⱳ RDP Ȃ

ҩ ҬΏ῀ ṿ (RDPRT = 0xA5)̆ ₮ Ữ Ȃ(RDP

Ữ FLASH_OBR[1]ҬȂ)

0x1FFF F804

Datax̔2ҩ

ҩ ᶏץ Ȃ

ᵝ [31̔24]̔nData1

ᵝ [23̔16]̔Data1( Ữ FLASH_OBR[25̔18])

ᵝ [15̔8]̔nData0

ᵝ [7̔0]̔Data0( Ữ FLASH_OBR[17̔10])

0x1FFF F808

WRPx̔ ΏḠ

ᵝ [31̔24]̔nWRP1

ᵝ [23̔16]̔WRP1( Ữ FLASH_WRPR[15̔8])

ᵝ [15̔8]̔nWRP0

ᵝ [7̔0]̔WRP0( Ữ FLASH_WRPR[7̔0])
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Ữ

0x1FFF F80C

WRPx̔ ΏḠ

ᵝ [31̔24]̔nWRP3

ᵝ [23̔16]̔WRP3̂ Ữ FLASH_WRPR[31̔24]̃

ᵝ [15̔8]̔nWRP2

ᵝ [7̔0]̔WRP2̂ Ữ FLASH_WRPR[23̔16]̃

WRPxҬ ѿҩ ᵝ ԍḠ Һ Ữ Ҭ 4ҩ Ữ ̔

0̔ ΏḠ

1̔Ҍ ΏḠ

ҩ ԍḠ ῍ 128K Һ Ȃ

WRP0̔ 0 � 31 ΏḠ

WRP1̔ 32 � 63 ΏḠ

WRP2̔ 64 � 95 ΏḠ

WRP3̔ 96 � 127 ΏḠ

ᵝ ̆ (OBL) ₮Ḥ ̆ Ḡ ( FLASH_OBR)Ҭ̕
ҩ ᵝ Ḥ Ҭ ᵝ̆ ᵝ ᵝ ԍ ᵝ ̆ ᴋᵥ ≢̆

֟ ѿҩ (OPTERR)Ȃ ̆ ҹ 0xFFȂ
ҹ 0xFF ( )̆↕῏ ҉ ⱳ Ȃ

ᵝ (Ҍ ױ ᵝ) ԍ └ ̆CPU ץ Ȃ

3.6 Flash
12. FLASH

Offset Acronym Register Name Reset Section

0x00 FLASH_ACR └ 0x00000030 3.6.1

0x04 FLASH_KEYR FPEC 0xXXXXXXXX 3.6.2

0x08 FLASH_OPTKEYR OPTKEY 0xXXXXXXXX 3.6.3

0x0C FLASH_SR 0x00000000 3.6.4

0x10 FLASH_CR └ 0x00000000 3.6.5

0x14 FLASH_AR 0x00000000 3.6.6

0x1C FLASH_OBR 0x03FFFC6C 3.6.7

0x20 FLASH_WRPR ΏḠ 0xFFFFFFFF 3.6.8

3.6.1 ┼ (FLASH_ACR)
̔0x40022000

Ẓ ̔0x00

ᵝṿ̔0x0000 0018
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171819202122232425 162728293031 26

123456789 01112131415 10

HLFCYA

rw rw

Reserved

LATENCY[2：0]PRFTBEReserved

rwrwrw

PRFTBS

r

Bit Field Type Reset Description

31 : 6 Resvered ҹ 0Ȃ

5 PRFTBS r 0x10
‖ (Prefetch buffer status)

0̔ ‖ ῏

1̔ ‖

4 PRFTBE rw 0x10
‖ ᶏ (Prefetch buffer enable)

0̔῏ ‖

1̔ ‖

3 HLFCYA rw 0x01
ᶏ (Flash half cycle access enable)

0̔
1̔

2 : 0 LATENCY rw 0x00

(Latency)
֓ᵝ SYSCLK( ) ҍ

ᶛȂ

000̔ ̆ 0 < SYSCLK Ò 24MHz
001̔1ҩ ̆ 24MHz < SYSCLK Ò 48MHz
010̔2ҩ ̆ 48MHz < SYSCLK Ò 72MHz
011̔3ҩ ̆ 72MHz < SYSCLK Ò 96MHz
100̔7ҩ
101̔9ҩ
110̔19ҩ
111̔39ҩ

wait-cycleṿ̆ ֓ ⱬ

Ҋ MCU ⱳ ץ ⌠ ѿ ᵞȂ

3.6.2 ┼ (FLASH_KEYR)
̔0x40022000

Ẓ ̔0x04

ᵝṿ̔0xXXXX XXXX
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171819202122232425 162728293031 26

123456789 01112131415 10

w

FKEYR[31：16]

FKEYR[15：0]

wwwwwww wwwwwww w

wwwwwwww wwwwwww w

Bit Field Type Reset Description

31 : 0 FKEYR w
FPEC (Flash key)
֓ᵝ ԍ ῀ FPEC Ȃ

Е ֙ᵣ   Ї ₴ 0ɼ

3.6.3 OPTKEY (FLASH_OPTKEYR)
̔0x40022000

Ẓ ̔0x08

ᵝṿ̔0xXXXX XXXX

171819202122232425 162728293031 26

123456789 01112131415 10

w

OPTKEYR[31：16]

OPTKEYR[15：0]

wwwwwww wwwwwww w

wwwwwwww wwwwwww w

Bit Field Type Reset Description

31 : 0 OPTKEYR w
(Option byte key)

֓ᵝ ԍ ῀ ץ OPTWREȂ

Е ֙ᵣ   Ї ₴ 0ɼ

3.6.4 (FLASH_SR)
̔0x40022000

Ẓ ̔0x0C

ᵝṿ̔0x0000 0000
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171819202122232425 162728293031 26

123456789 01112131415 10

PG ERR

r

Reserved

WRPRTE
RR

Reserved BSYRes.Res.EOP

rc_w1 rc_w1 rc_w1

Bit Field Type Reset Description

31 : 6 Resvered ҹ 0Ȃ

5 EOP rc_w1 0

ᵬ (End of operation)
ᵬ ( / ) ̆ ᴆ ᵝҹļ1Ľ̆

Ώ῀ļ1Ľ ץ ᵝ Ȃ

Е ꜗ ᴰ EOP ɼ

4 WRPRTERR rc_w1 0
ΏḠ (Write protection error)

ΏḠ ̆ ᴆ ᵝҹļ1Ľ̆
Ώ῀ļ1Ľ ץ ᵝ Ȃ

3 Reserved ҹ 0Ȃ

2 PGERR rc_w1 0

(Programming error)
ῤ Ҍ ļ0xFFFFĽ ̆ ᴆ

ᵝҹļ1Ľ̆ Ώ῀ļ1Ľ ץ ᵝ Ȃ

Е ᵲӐ╦Ї ᾨ FLASH_CR

STRTᵣɼ

1 Reserved ҹ 0Ȃ

0 BSY r 0
(Busy)
ᵝ ᵬ Ȃ ᵬ ̆ ᵝ

ҹļ1Ľ̕ ᵬ ᵝ ҹļ0ĽȂ

3.6.5 ┼ (FLASH_CR)
̔0x40022000

Ẓ ̔0x10

ᵝṿ̔0x0000 0080

171819202122232425 162728293031 26

123456789 01112131415 10

MER

rw

Reserved

OPTPG PGPERRes.OPTER

rw rw rw

STRTLOCKRes.OPTWREERRIERes.EOPIEReserved

rwrwrwrw rw rc_w0
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Bit Field Type Reset Description

31 : 13 Resvered ҹ 0Ȃ

12 EOPIE rw 0

ᾛ ᵬ Ҭ (End of operation interrupt enable)
ᵝᾛ FLASH_SR Ҭ EOPᵝ ҹļ1Ľ

֟ Ҭ Ȃ

0̔ ֟ Ҭ

1̔ᾛ ֟ Ҭ

11 Reserved ҹ 0Ȃ

10 ERRIE rw 0

ᾛ Ҭ (Error interrupt enable)
ᵝᾛ FPEC ֟ Ҭ ( FLASH_SR
Ҭ PGERR/WRPRTERR ҹļ1Ľ )Ȃ

0̔ ֟ Ҭ

1̔ᾛ ֟ Ҭ

9 OPTWRE rc_w0 0

ᾛ Ώ (Option byte write enable)
ᵝҹļ1Ľ ̆ᾛ ᵬȂ

FLASH_OPTKEYR Ώ῀ ↓ ̆ ᵝ

ҹļ1ĽȂ
ᴆΏ 0 ᵝȂ

8 Reserved ҹ 0Ȃ

7 LOCK rw 0x01

(Lock)
Ώļ1ĽȂ ᵝҹļ1Ľ FPEC FLASH_CR
ᵟȂ ⌠ ↓ ̆ ᴆ ꜚ ᵝ

ҹļ0ĽȂ
ѿ Ҍ ⱳ ᵬ Ҋ̆ ᵝ╠̆ ᵝҌ

Ῥ Ȃ

6 STRT rw 0
(Start)
ᵝҹļ1Ľ ѿ ᵬȂ ᵝ ᴆ

ҹļ1Ľ BSY ҹļ1Ľ ꜚ ļ0ĽȂ

5 OPTER rw 0
(Option byte erase)
Ȃ

4 OPTPG rw 0
Ώ (Option byte programming)

Ȃ

3 Reserved ҹ 0Ȃ

2 MER rw 0
ῃ (Mass erase)

Ȃ

1 PER rw 0
(Page erase)
Ȃ

0 PG rw 0
(Programming)

ᵬȂ

3.6.6 (FLASH_AR)
̔0x40022000
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Ẓ ̔0x014

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

w

FAR[31：16]

FAR[15：0]

wwwwwww wwwwwww w

wwwwwwww wwwwwww w

Bit Field Type Reset Description

31 : 0 FAR w 0

(Flash Address)
̆

Ȃ

Е FLASH_SRҲ BSYᵣҿ 1 ЇҒ   ү ɼ

֓ᵝ ᴆḱ ҹ ╠/ ᶏ Ȃ ᵬҬ̆ ḱ ҩ ץ Ȃ

3.6.7 (FLASH_OBR)
̔0x40022000

Ẓ ̔0x1C

ᵝṿ̔0x03FF FC6C

171819202122232425 162728293031 26

123456789 01112131415 10

rrrrrrrrr r

r rrrrr r

Data1

OPTERR

Reserved

Reserved

Data0

Data0 RDPRT
WDG
_SW

nRST_
STOP

nRST_
STDBY

rrrr r

Bit Field Type Reset Description

31 : 26 Resvered ҹ 0Ȃ
25 : 18 Data1 r 0xFF Data1
17 : 10 Data0 r 0xFF Data0
9 : 5 Reserved ҹ 0Ȃ
4 nRST_STDBY r 0x1F Ҋ ᵝȂ

3 nRST_STOP r 0x1F Ả Ҋ ᵝȂ

2 WDG_SW r 0x1F ᴆ ᵝȂ

1 RDPRT r 0
Ḡ (Read protection level status)
ҹļ1Ľ̆ Ữ Ḡ Ȃ

Е ᵣҿ ɼ
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Bit Field Type Reset Description

0 OPTERR r 0
(Option byte error)

ᵝҹļ1Ľ Ҍ Ȃ

Е ᵣҿ ɼ

ҩ ᵝ ṿҍΏ῀ Ҭ ṿ ῏ ŎPTERRᵝ ᵝṿҍⱴ

῏Ȃ

3.6.8  Ḧ (FLASH_WRPR)
̔0x40022000

Ẓ ̔0x20

ᵝṿ̔0xFFFF FFFF

171819202122232425 162728293031 26

123456789 01112131415 10

r

WRP[31：16]

WRP[15：0]

rrrrrrr rrrrrrr r

rrrrrrrr rrrrrrr r

Bit Field Type Reset Description

31 : 0 WRP r
0xFFFF
FFFF

ΏḠ (Write protect)
OBLⱴ ΏḠ Ȃ

0̔ΏḠ
1̔ΏḠ

Е ֙ᵣҿ ɼ
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4  ᵯ ᾣ (CRC)
4.1 CRC ב

Όᵩ (CRC) ᾝ ⌠ᴋѿ 32 ᵝῃ CRC Ȃ ῒז

Ҭ̆CRC Һ ԍ ᴰ Ữ Ȃ ‰ EN/IEC60335-1 ᶫԅѿ

Ữ ȂCRC ᾝ ץ ₮ ᴆ ӊ̆ ҍ

̆ Ữ Ȃ

4.2 CRCӀ
ǒ ᶏ CRC-32(ץ ) ̔0x4C11DB7
X32 + X26 + X23 + X22 + X16 + X12 + X11 + X10+X8 + X7 + X5+ X4 + X2+ X +1

ǒ ѿҩ 32ᵝ ԍ ῀/ ₮Ȃ
ǒ CRC ̔4ҩ AHB (HCLK)
ǒ 8ᵝ ( ԍ ҳ )

Ҋ ҹ CRC ᾝ

027571

AHB 

CRC ：0x4C11DB7）

）

7. CRC ᾣ

4.3 CRCꜗ ב

CRC ᾝ 1ҩ 32ᵝ ̔

ǒ Ώ ᵬ ̆ᵬҹ ῀ ̆ ץ ῀ CRC Ȃ

ǒ ᵬ ̆ ҉ѿ CRC Ȃ

ѿ Ώ῀ ῒ̆ ╠ѿ CRC ( ҩ 32ᵝ CRC
̆ Ҍ )Ȃ

CRC ᴪ ẢΏ ᵬ̆ ץ CRC_DR Ώ῀ Ώ- ᵬȂ
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ץ CRC_CR RESET ᵝ CRC_DR ҹ 0xFFFF FFFFȂ ᵬҌ

CRC_IDRῤ Ȃ

4.4 CRC
CRC ᾝ ԅ 2ҩ ѿҩ └ Ȃ

13. CRC

Offset Acronym Register Name Reset Section

0x00 CRC_DR CRC 0xFFFFFFFF 4.4.1

0x04 CRC_IDR CRC 0x00000000 4.4.2

0x08 CRC_CTRL CRC └ 0x00000000 4.4.3

4.4.1 CRC (CRC_DR)
̔0x40023000

Ẓ ̔0x00

ᵝṿ̔0xFFFF FFFF

15 1234567891011121314 0

31 1718192021222324252627282930 16 

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

DR[31 16]

DR[15 0]

Bit Field Type Reset Description

31 : 0 DR[31̔0 ] rw
0xFFFF
FFFF

DR̔ ᵝ (Data register bits)
Ώ῀ CRC ̆ᵬҹ ῀

CRC

4.4.2 CRC (CRC_IDR)
̔0x40023000

Ẓ ̔0x04

ᵝṿ̔0x0000 0000
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Reserved

Reserved

IDR[7：0]

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 123456789 01112131415 10

rwrwrwrwrwrwrw rw

Bit Field Type Reset Description

31 : 8 Ḡ Ḡ

7 : 0 IDR[7̔0] rw 0x00

IDR̔ 8ᵝ ᵝ (General-purpose 8-bit data
register bits)
ԍҳ 1 Ȃ

CRC_CR RESETᵝ֟ CRC ᵝ

Ȃ

Е Ғ ғ CRC Ї װ ᴑᵫ ɼ

4.4.3 CRC ┼ (CRC_CTRL)
̔0x40023000

Ẓ ̔0x08

ᵝṿ̔0x0000 0000

Reserved

Reserved RESET

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 123456789 01112131415 10

 w

Bit Field Type Reset Description

31 : 1 Ḡ Ḡ

0 RESET w 0
RESET̔ ᵝ CRC ᾝ (CRC reset)

ҹ 0xFFFF FFFFȂ
ᵝΏļ1Ľ̆ ᴆ ꜚ ļ0ĽȂ
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5 ┼ (PWR)
5.1

ᵬ (VDD)ҹ 2.0V � 5.5VȂ ῤ ᶫ 1.8V Ȃ

Һ VDD ̆ VBAT ҹ (RTC) ᴍ ᶫ Ȃ

943285

VDDA 

(Wakeup logic, 

IWDG)

VDD 域 1.8V 域

(VSSA) VREF-

(from 2.4 V up to VDDA) VREF+

(VDD) VDDA

(VSS) VSSA

VSS

VDD

I/O Ring

VBAT

LSE crystal 32K osc 

RTC

Backup domain

PLL

电压调节器

BKP 寄存器
RCC BDCR 寄存器

低压检测

待机电路

A/D 转换 

温度传感器. 

复位区 

数字外设
存储核心
供电区

域

8.

ЕVDDA VSSA ⅎ⌡ └ VDD VSSɼ

5.1.1 A/D ᶱ

ҹԅ ̆ADCᶏ ѿҩ ᶫ ̆ ┘ ҉ ┬ Ȃ

ǒ ADC ҹ VDDA

ǒ VSSA

VREF� ( )̆ ⌠ VSSAȂ

5.1.2 ᴓ

ᶏ ῒז ⌠ VBAT ҉̆ VDD ̆ Ḡץ ᴍ ῤ RTC ⱳ Ȃ

VBAT ҹ RTCȁLSE PC13 PC15 ᶫ ̆ Ḡץ Һ ℗ RTC ᵬȂ℗

⌠ VBAT ᶫ ῏̆ ᵝ Ҭ ᵝⱳ └Ȃ
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VDD ҉ (tRSTTEMPO) ⌠ PDR( ᵝ) ӊ ̆VBAT VDD ӊ ῏ׅᴪḠ

VBATȂ

Ҭ ̆ VBAT ⌠ VDD ѿҩ 100nF Ȃ

ᴍ VDD ᶫ ̆Ҋ ⱳ ̔

ǒ PC14 PC15 ץ ԍ GPIO LSE
ǒ PC13 ᵬҹץ I/O ȁTAMPER ȁRTC ‰ ȁRTC ₮ ( ᴍ (BKP))

Е ҿ ῗ (3mA)Ї ₴ Ґᶕ PC13 PC15 I/O ꜗ ┼ Е

┼ 2MHzװҐЇ ҿ 30pFЇ ҙ ֙ I/O Ғ ᵲ ( ꜠ LED)ɼ

VBATᶫ (VDD ῏ ⌠ VBAT)̆ ᶏץ Ҋ ⱳ ̔

ǒ PC14 PC15 ԍ LSE
ǒ PC13 ᵬҹץ TAMPER ȁRTC ₮ ( ̔RTC ‰ (BKP_RTCCR))

5.1.3
ᵝ ᶏ Ȃ ץ 3 Ҍ ᵬȂ

ǒ ̔ ץ ⱳ ᶫ 1.8V (ῤ ̆ῤ )Ȃ
ǒ Ả ̔ ᵞⱳץ ᶫ 1.8V Ḡץ̆ SRAM ῤ Ȃ

ǒ ̔ Ả ᶫ Ȃ ԅ ᴍ ̆ SRAM ῤ ῃ ҡ Ȃ

5.2

5.2.1 ҏ ᵣ (POR) ᵣ (PDR)
ѿҩ ҉ ᵝ (POR) ᵝ (PDR) ̆ ᶫ ⌠ 2.0V ᵬȂ

VDD / VDDA ᵞԍ ᵝ VPOR/VPDR ̆ Ḡ ҹ ᵝ ̆ ᵝ Ȃ῏ԍ҉

ᵝ ᵝ Ύ №Ȃ
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086030

VDD/VDDA

POR

PDR

Reset

40 mV

迟滞

滞后时间
tRSTTEMPO

9. ҏ ᵣ ᵣ

5.2.2 (PVD)
≠ץ PVD VDD ҍ └ (PWR_CR)Ҭ PLS[2 0̔]ᵝ ̆ ₃

ᵝ ṿȂ

PVDEᵝ ᶏ PVDȂ

└/ (PWR_CSR) Ҭ PVDO VDD ԍ ᵞԍ PVD ṿȂ Ԋ

ᴆ ῤ ⌠ Ҭ 16 ̆ Ҭ Ҭ Ҭ ᶏ ̆ Ԋᴆ ᴪ֟ Ҭ Ȃ VDD

Ҋ ⌠ PVD ṿץҊ VDD ҉ ⌠ PVD ṿӊ҉ ̆ Ҭ 16 ҉ /Ҋ ̆ ᴪ

֟ PVDҬ Ȃᶛ ̆ ѿ ԍ ԍ ῏ ᴋⱵȂ
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586945

VDD/VDDA

PVD 域

PVD output

100 mV

迟滞

10. PVD ẅ

5.3 ᵤꜗ

ᵝץ ̆ └ ԍ Ȃ CPUҌ ̆ ≠ץ ᵞⱳ

ⱳ ̆ᶛ ҩ Ԋᴆ Ȃ ᵞ ȁ ꜚ ᴆ̆ ѿ

ҩ ᶃ ᵞⱳ Ȃ

҈ ᵞⱳ ̔

ǒ (CPUẢ ̆ CPU ̆ NVICȁ (SysTick) ׅ )
ǒ Ả ( Ả ̆ SRAM ῤ ᶭ Ḡ )
ǒ (1.8V ῏ ̆ ԅ ᴍ ̆ SRAM ῤ ῃ ҡ Ȃ)

̆ Ҋ̆ ץ Ҋץ Ҭ ѿ ᵞⱳ ̔

ǒ ᵞ

ǒ ῏ APB AHB ҉ ᶏ
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14. ᵤꜗ ҅

῀
1.8V VDD

(SLEEP

NOW SLEEP

ON EXIT)

WFI (Wait for

Interrupt)
ᴋѿҬ CPU ῏̆

ῒז ADCWFE (Wait for

Event)
Ԋᴆ

Ả

PDDSᵝ

SLEEPDEEPᵝ

WFI WFE

ᴋѿ Ҭ (

Ҭ

Ҭ ) ᶏ 1.8V

῏

PLLȁHSI

HSE ῏

PDDS

SLEEPDEEPᵝ

WFI WFE

WKUP ҉

ȁRTC

ԊᴆȁNRST

҉ ᵝȁ

IWDG ᵝ

῏

5.3.1 ᵤ

Ҋ̆ № ̆ ץ ᵞᴋ ѿҩ (SYSCLKȁHCLKȁPCLK1ȁPCLK2)
Ȃ ῀ ╠̆Ӟ ≠ץ № ᵞ Ȃ

̔ (RCC_CFGR)

5.3.2 ┼

Ҋ̆ᴋᵥ Ṝ ץ Ả ҹ ῤ ᶫ (HCLK PCLKx) ⁞ ⱳ Ȃ

ҹԅ Ҋ ⁞ ⱳ ̆ WFI WFE ῏╠פ Ȃ

AHB ᶏ (RCC_AHBENR)ȁAPB2 ᶏ (RCC _APB2ENR)
APB1 ᶏ (RCC_APB1ENR) ῏ ҩ Ȃ

5.3.3

ῇ

WFI WFE פ ῀ Ȃ CPU └ Ҭ SLEEPONEXITᵝ ṿ̆ ң

ԍ ῀ └̔

ǒ SLEEP-NOW̔ SLEEPONEXITᵝ ̆ WFI WFE ̆ └ ῀ Ȃ

ǒ SLEEP-ON-EXIT̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ Ҭ ₮ ̆

└ ῀ Ȃ

Ҋ̆ I/O Ḡ ױ Ȃ

῏ԍ ᵥ ῀ ̆ 15 16Ȃ

₴

WFI פ ῀ ᴋ̆ ѿҩ Ҭ └ Ҭ ׆
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Ȃ

WFE פ ῀ ̆↕ѿ Ԋᴆ ̆ ׆ ₮Ȃ Ԋᴆ ץ

Ҋ ֟ ̔

ǒ └ Ҭᶏ ѿҩҬ ̆ Ҍ VIĈ Ҭ └ ̃Ҭᶏ ̆ ғ CPU
└ Ҭᶏ SEVONPENDᵝȂ MCU׆WFEҬ ̆ Ҭ ᵝ NVICҬ

ᵝ̂ NVICҬ Ҭ̃ Ȃ

ǒ ѿҩ ῤ EXIT ҹԊᴆ Ȃ MCU׆WFEҬ ̆ ҹҍԊᴆ ᵝ

̆Ҍ Ҭ ᵝ NVICҬ ᵝȂ

̆ ҹ Ҭ ῀ ₮҉Ȃ

῏ԍ ᵥ ₮ ̆ 15 16Ȃ

15. SLEEP NOW

SLEEP NOW

῀

Ҋץ ᴆҊ WFI(Wait for Interrupt) WFE(Wait for Event) ̔פ

- SLEEPDEEP = 0

- SLEEPONEXIT = 0

CPU └ Ȃ

₮
WFI ῀ ̔Ҭ ̔ Ҭ

WFE ῀ ̔ Ԋᴆ̔ Ԋᴆ

16. SLEEP ON EXIT

SLEEP ON EXIT

῀

Ҋץ ᴆҊ WFI(Wait for Interrupt) WFE(Wait for Event) ̔פ

- SLEEPDEEP = 0

- SLEEPONEXIT = 1

CPU └ Ȃ

₮
WFI ῀ ̔Ҭ CPU └ ᵝ 1

WFE ῀ ̔ Ԋᴆ̔ Ԋᴆ

5.3.4 Ẩ

Ả CPU ҉ ԅ └ └̆ Ả Ҋ

Ȃ 1.8Vᶫ Ả ̆PLLȁHSI HSE ⱳ ̆SRAM
ῤ Ḡ Ҋ Ȃ

Ả Ҋ̆ I/O Ḡ ױ Ȃ

ῇẨ

῏ԍ ᵥ ῀Ả ̆ 17Ȃ
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ץ └ᵝ ̆ Ҋⱳץ ̔

ǒ (IWDG)̔ Ώ῀ ᴆ ꜚ IWDGȂѿ ꜚԅ ̆

ԅ ᵝ̆ Ҍ Ῥ Ả

ǒ (RTC)̔ ᴍ └ (RCC_BDCR) RTCENᵝ Ȃ

ǒ ῤ (LSI )̔ └/ (RCC_CSR) LSIONᵝ Ȃ

ǒ 32.768KHz (LSE)̔ ᴍ └ (RCC_BDCR) LSEONᵝ Ȃ

Ả Ҋ̆ ῀ ╠ ADC DAC ῏ ̆ Ӈ ֓ ׅ Ȃ

ADC_CR2 ADONᵝ DAC_CR ENxᵝҹ 0 ῏ 2ҩ Ȃῒז ᶏ GPIO
῀̆ ↕ Ȃ

₴Ẩ

῏ԍ ᵥ ₮Ả ̆ 17Ȃ

ѿҩҬ Ԋᴆ ₮Ả ̆HSI ҹ Ȃ

ԍ ⱳ Ҋ̆ Ả׆ ₮ ̆ ᴪ ѿ ꜚ Ȃ

17. Ẩ

Ả

῀

Ҋץ ᴆҊ WFI(Wait for Interrupt) WFE(Wait for Event) ̔פ

- CPU └ Ҭ SLEEPDEEPᵝ

- └ (PWR_CR)Ҭ PDDSᵝ

- PWR_CRҬ LPDSᵝ

̔ҹԅ ῀Ả ̆ Ҭ ᵝ ( (EXTI_PR))

RTC ̆ ↕Ả ῀ ᴪ ̆ Ȃ

₮

Ҋץ ᴆҊ WFI(Wait for Interrupt) ̔פ

ᴋѿ Ҭ ҹҬ ( Ҭ NVICҬ ᶏ )Ȃ

Ҭ

Ҋץ ᴆҊ WFE(Wait for Event) ̔פ

ᴋѿ Ҭ ҹԊᴆ Ȃ Ԋᴆ Ȃ

HSI

5.3.5
ᵞⱳ Ȃ CPU ῏ Ȃ ҩ 1.8Vᶫ

ȂPLLȁHSI HSE Ӟ ȂSRAM ῤ ҡ Ȃ ᴍ ᶫ Ȃ

ῇ

῏ԍ ᵥ ῀ ̆ 18Ȃ

ץ └ᵝ̆ Ҋץ ⱳ ̔

ǒ (IWDG)̔ Ώ῀ ᴆ ꜚ IWDGȂѿ ꜚԅ ̆

ԅ ᵝ̆ Ҍ Ῥ Ả Ȃ

ǒ (RTC)̔ └ (RCC_BDCR) RTCENᵝ Ȃ
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ǒ ῤ (LSI )̔ └/ (RCC_CSR) LSIONᵝ Ȃ

ǒ 32.768KHz (LSE)̔ └ (RCC_BDCR) LSEONᵝ Ȃ

₴

ѿҩ ᵝ (NRST )ȁIWDG ᵝȁWKUP ҉ ҉ RTC Ԋᴆ ҉ (
RTC )̆ └ ׆ ₮Ȃ׆ ̆ ԅ̔ └/ (PWR_CSR)̆
ᵝȂ

׆ ף ԍ ᵝ ( ꜚ ȁ ᵝ )Ȃ └/
(PWR_CSR) ᴪ ῤ ₮Ȃ

῏ԍ ᵥ ₮ ̆ 18Ȃ
18.

῀

Ҋץ ᴆҊ WFI(Wait for Interrupt) WFE(Wait for Event) ̔פ

- CPU └ Ҭ SLEEPDEEPᵝ

- └ (PWR_CR)Ҭ PDDSᵝ

- └/ (PWR_CSR)Ҭ WUFᵝ

₮ WKUP ҉ ȁRTC ȁNRST ҉ ᵝȁIWDG ᵝȂ

ᵝ ꜚȂ

Ґ ῇ/ ₴
Ҋ̆ I/O ԍ ̆ ԅץҊ ̔

ǒ ᵝ ( )
ǒ ҹ ᷅῀ ‰ ₮ TAMPER
ǒ ᶏ

’Ҋ̆ ᶏ̆ ῀Ả ̆ Ȃ ҹ CPU
ῤ ԅ Ȃ

5.3.6 ᵤꜗ Ґ ꜠ (AWU)
RTC ץ Ҍ ᶭ Ҭ ’Ҋ ᵞⱳ Ҋ └ ( ꜚ )ȂRTC ᶫѿҩ

̆ ԍ Ả׆ Ҋ Ȃ ᴍ └ (RCC_BDCR) RTCSEL[1̔
0]ᵝ ̆҈ҩ RTC Ҭ ԋҩ ץ ᵬ ⱳ Ȃ

ǒ ᵞⱳ 32.768KHz (LSE)
ï ᶫԅѿҩᵞⱳ ғ ‰Ȃ( ῖ Ҋ ԍ 1ɛA)

ǒ ᵞⱳ ῤ (LSI )
ï ᶏ ̆ ԅѿҩ 32.768KHz Ȃᵖ ⱴ Ȃ

ҹԅ RTC Ԋᴆ Ả׆ Ҋ ̆ Ҋ ᵬ̔

ǒ Ҭ 17ҹ҉ Ȃ

ǒ RTCᶏῒ ֟ RTC ԊᴆȂ
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5.4 ┼

19. ┼

Offset Acronym Register Name Reset Section

0x00 PWR_CR └ 0 5.4.1

0x04 PWR_CSR └/ 0 5.4.2

0x10 PWR_LDO ῤ LDO ᵬ ₮ └ 0xXXXX XXX8 5.4.3

0x14 PWR_LDO_STOP ῤ LDO STOP ₮ └ 0xXXXX XXX8 5.4.4

5.4.1 ┼ (PWR_CR)
̔0x40007000

Ẓ ̔0x00

ᵝṿ̔0x0000 ׆)0000 )

15 1234567891011121314 0

31 1718192021222324252627282930 16 

rwrwrwrwrwrwrwrwrw

Reserved

Reserved PLS[2:0]DBP PVDE CSBF CWUF PDDS LPDS

Bit Field Type Reset Description

31 : 9 Ḡ 0h ҹ 0Ȃ

8 DBP rw 0h

ΏḠ (domain write protection)
ᵝ ̆RTC ԍ Ḡ ץ

Ώ῀Ȃ ᵝᾛ Ώ῀ ֓ Ȃ

1 =ᾛ Ώ῀ RTC
0 = Ώ῀ RTC
Е RTC HSE/128Ї ᵣ Ḧ ҿŃ1ńɼ

7 : 5 PLS[3:0] rw 0h

PVD (PVD level selection)
֓ᵝ ԍ ṿ

000̔2.2V 100̔2.6V
001̔2.3V 101̔2.7V
010̔2.4V 110̔2.8V
011̔2.5V 111̔2.9V
̔ ΎҬ №Ȃ
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Bit Field Type Reset Description

4 PVDE rw 0h

(PVD)ᶏ (Power voltage detector en-
able)
1 = PVD
0 = PVD

3 CSBF rw 0h

ᵝ (Clear standby flag)
₮ҹ 0

1 = SBF ᵝ (Ώ)
0 = ⱳ

2 CWUF rw 0h

ᵝ (Clear wakeup flag)
₮ҹ 0

1 = 2ҩ WUF ᵝ (Ώ)
0 = ⱳ

1 PDDS rw 0h
(Power down deepsleep)

1 = CPU ῀ ῀

0 = CPU ῀ ῀Ả

0 LPDS rw 0h
ᵞⱳ

1 = Ҋ ԍᵞⱳ

0 = Ҋ

5.4.2 ┼/ (PWR_CSR)
̔0x40007000

Ẓ ̔0x04

ᵝṿ̔0x0000 ׆)0000 Ҍ )

ҍ ‰ APB ̆ APB

15 1234567891011121314 0

31 1718192021222324252627282930 16 

rrrw r

EWUP PVDO SBF WUF

Reserved

Reserved Reserved

Bit Field Type Reset Description

31 : 9 Ḡ 0h ҹ 0Ȃ
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Bit Field Type Reset Description

8 EWUP rw 0h

ᶏ WKUP (Enable WKUP pin)
1 = WKUP ԍ CPU׆ W̆KUP

ҹ ῀Ҋ (WKUP ҉ ҉

׆ )
0 = WKUP ҹ I/OȂWKUP ҉ ԊᴆҌ

CPU׆
Е ᵣ ҅ᵣɼ

7:3 Ḡ 0h Ḡ ̆ ҹ 0

2 PVDO r 0h

PVD ₮ (PVD output)
PVD PVDEᵝᶏ ᵝ

1 = VDD/VDDA ᵞԍ PLS[3̔0] PVD ṿ

0 = VDD/VDDA ԍ PLS[3̔0] PVD ṿ

Е Ґ PVD Ẩ ɼ Ї ᵣ Ї

└ PVDEᵣӐ╦Ї ᵣҿ 0ɼ

1 SBF r 0h

(Standby flag)
ᵝ ᴆ ̆ POR/PDR(҉ / ᵝ)

└ (PWR_CR) CSBFᵝ Ȃ

1 = ῀

0 = Ҍ

0 WUF r 0h

(Wakeup flag)
ᵝ ᴆ ̆ POR/PDR(҉ / ᵝ)

└ (PWR_CR) CWUFᵝ Ȃ

1 = WKUP ҉ Ԋᴆ ₮ RTC Ԋ

ᴆ

0 = Ԋᴆ

Е WKUP Ї ( EWUPᵣ)

ᶕ WKUP Їᴰ └҅ү Ԑᴌɼ

5.4.3 Ὺ LDO ᵲ ₴ ┼ (PWR_LDO)
̔0x40007000

Ẓ ̔0x10

ᵝṿ̔0xXXXX XXX8

ῤ LDO ₮ ץ̆ Ḃ ᴆ ᴨ ⱳ Ȃ

RUN Ҋ LDO ₮ PWR_LDO Ȃ
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15 1234567891011121314 0

31 1718192021222324252627282930 16 

rw

LDO_VOUT[3:0]

Reserved

Reserved

Bit Field Type Reset Description

31 : 4 Ḡ 0h
ҹ 0Ȃ

Е Ὺ Ж Ὶ√ ẅ

∑ ꜗ ϼ

3:0 LDO_VOUT rw 1000h

MCU RUN Ҋ̆ ῤ LDO ₮ Ȃ

4ôb0000 : 1.20V 4ôb0001 : 1.24V
4ôb0010 : 1.28V 4ôb0011 : 1.32V
4ôb0100 : 1.36V 4ôb0101 : 1.40V
4ôb0110 : 1.44V 4ôb0111 : 1.52V
4ôb1000 : 1.56V 4ôb1001 : 1.60V
4ôb1010 : 1.64V 4ôb1011 : 1.68V
ῒ : Ȃ

5.4.4 Ὺ LDO STOP ₴ ┼ (PWR_LDO_STOP)
̔0x40007000

Ẓ ̔0x14

ᵝṿ̔0xXXXX XXX8

STOP Ҋ LDO ₮ PWR_LDO_STOP Ȃ

15 1234567891011121314 0

31 1718192021222324252627282930 16 

rw

LDO_VOUT[3:0]

Reserved

Reserved

Bit Field Type Reset Description

31 : 4 Ḡ 0h
ҹ 0Ȃ

Е Ὺ Ж Ὶ√ ẅ

∑ ꜗ ϼ
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Bit Field Type Reset Description

3:0 LDO_VOUT rw 1000h

MCU STOP Ҋ̆ ῤ LDO ₮ Ȃ

4ôb0000 : 1.20V 4ôb0001 : 1.24V
4ôb0010 : 1.28V 4ôb0011 : 1.32V
4ôb0100 : 1.36V 4ôb0101 : 1.40V
4ôb0110 : 1.44V 4ôb0111 : 1.52V
4ôb1000 : 1.56V 4ôb1001 : 1.60V
4ôb1010 : 1.64V 4ôb1011 : 1.68V
ῒ : Ȃ
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6 ᴓ (BKP)
6.1 BKP ב

ᴍ 10ҩ 16ᵝ ̆ Ữ 20ҩ Ȃױז ᴍ ̆ VDD

℗ ׅױז̆ VBAT ᶫ Ȃ Ҋ ̆ ᵝ ᵝ ӞҌᴪױז̆

ᵝȂ

̆BKP └ ᷅῀ RTC ‰ⱳ Ȃ ᵝ ̆ ᴍ RTC ̆

ғ ᴍ Ḡ ץ Ώ ᵬȂ

Ҋץ ᵬ ᶏץ ᴍ RTC Ȃ

ǒ RCC_APB1ENR PWREN BKPENᵝ Ȃ

ǒ └ (PWR_CR) DBPᵝ ᶏ RTC Ȃ

6.2 BKP
ǒ 20 Ȃ

ǒ ᷅῀ ΐ Ҭⱳ / └ Ȃ

ǒ Ữ RTC ṿ Ȃ

6.3 BKPꜗ

6.3.1 ᷾ῇ

TAMPER ҉ Ḥ ׆ 0 1 ׆ 1 0( ‗ԍ ᴍ └ BKP_CR TPALᵝ)̆ᴪ֟
ѿҩ᷅῀ ԊᴆȂ᷅῀ Ԋᴆ ᴍ ῤ Ȃ

ҹԅ ᾧҡ ᷅῀Ԋᴆ̆᷅῀ Ḥ Ḥ ҍ᷅῀ ᾛ ᵝ ҍ̆׆ ᷅῀

ᾛ ╠ ᷅῀ԊᴆӞ ץ ⌠Ȃ

ǒ TPAL = 0 ̔ ꜚ᷅῀ TAMPER ╠ ( TPEᵝ) ҹ ̆ѿ

ꜚ᷅῀ ⱳ ̆↕ᴪ֟ ѿҩ ᷅῀Ԋᴆ ( TPEᵝ ļ1Ľ ₮ ҉ )Ȃ

ǒ TPAL = 1 ̔ ꜚ᷅῀ TAMPER╠ ( TPEᵝ) ҹᵞ ̆ѿ

ꜚ᷅῀ ⱳ ̆↕ᴪ֟ ѿҩ ᷅῀Ԋᴆ ( TPEᵝ ļ1Ľ ₮ Ҋ )Ȃ

BKP_CSR TPIEᵝҹļ1Ľ̆ ⌠᷅῀Ԋᴆ ᴪ֟ ѿҩҬ Ȃ

ѿҩ᷅῀Ԋᴆ ⌠ ̆᷅ ῀ TAMPER Ȃ ̆ Ῥ Ώ῀ ᴍ

╠ TPEᵝ ꜚ᷅῀ ⱳ Ȃ ̆ ץ ᴆ ᷅῀ ҉ׅ ᷅῀Ԋᴆ ᴍ

Ώ ᵬȂ ԍ ᷅῀ TAMPER

VDD Ї᷾ῇ ꜗ ד ɼҿԋ ᾭҒ ᵣ ᴓ ЇTAMPER └

ɼ

6.3.2 RTC ‼

ҹ Ḃ R̆TC ץ 64№ ₮⌠᷅῀ TAMPER҉Ȃ RTC (BKP_-
RTCCR) CCOᵝ ѿⱳ Ȃ

CAL[6̔0]ᵝ̆ ץ ⁞ 121ppmȂ
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6.4 BKP
ץ (16ᵝ) (32ᵝ) ᵬ ֓ Ȃ

20. BKP

Offset Acronym Register Name Reset Section

0x04 +4 � (n

- 1)

BKP_DRn ᴍ n 0x00000000 6.4.1

0x2C BKP_RTCCR RTC ‰ 0x00000000 6.4.2

0x30 BKP_CR ᴍ └ 0x00000000 6.4.3

0x34 BKP_CSR ᴍ └/ 0x00000000 6.4.4

0x3C LSE_CFG LSE └ 0x000082C2 6.4.5

6.4.1 ᴓ n(BKP_DRn)(n = 1...10)
Ẓ ̔0x04 � 0x28

ᵝṿ̔0x0000 0000

BKP[15: 0]

123456789 01112131415 10

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Reserved

171819202122232425 162728293031 26

Bit Field Type Reset Description

31 :16 Ḡ ҹ 0Ȃ

15 : 0 BKP[15̔0] rw 0

BKP[15̔0]̔ ᴍ

֓ᵝ ץ Ώ῀ Ȃ

ЕBKP_DRn Ғᴰ ᵣɻ ᵣɻה

ᵣɼ ᴂ װ ᴓ ᵣ ᵣ ( ᷾ῇ

TAMPERꜗ ) ᷾ῇ Ԑᴌ ᵣɼ

6.4.2 RTC ‼ (BKP_RTCCR)
̔0x40006C00

Ẓ ̔0x2C

ᵝṿ̔0x0000 0000

123456789 01112131415 10

rwrwrwrwrwrwrwrwrw rw

ASOE CAL[6: 0]Reserved CCOASOS
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Bit Field Type Reset Description

15 :10 Ḡ Ḡ ̆ ҹ 0Ȃ

9 ASOS rw 0

ASOS̔ ₮ (Alarm or second output se-
lection)

ԅ ASOEᵝ ĂSOSᵝ ԍ TAMPER
҉ ₮ RTC ‖ ‖Ḥ Ȃ

0̔ ₮ RTC ‖

1̔ ₮ ‖

Е ᵣ ᵣ ɼ

8 ASOE rw 0

ASOE ᾛ̔ ₮ ‖ (Alarm or second output
enable)

ASOS ᵝ ̆ ᵝᾛ RTC ‖

₮⌠ TAMPER ҉Ȃ

₮ ‖ ҹѿҩ RTC Ȃ ԅ ASOE
ᵝ Ҍ TAMPER ⱳ Ȃ

Е ᵣ ᵣ ɼ

7 CCO rw 0

CCO̔ ‰ ₮ (Calibration clock output)
0̔
1̔ ᵝ 1 ץ ᷅῀ ₮ 64 №
RTC Ȃ CCO ᵝ 1 ̆ ῏ ᷅῀ ⱳ

ץ ᾧ ⌠ ᷅῀Ḥ Ȃ

Е VDD ᶱ Ї ᵣ ɼ

6 : 0 CAL[6̔0] rw 0

CAL[6̔0]̔ ‰ṿ (Calibration value)
‰ṿ 220 ҩ ‖ῤ ҩ

‖ Ȃ ץ RTC ץ̆‰

1000000/(220)ppm ᶛ⁞ Ȃ

RTC ץ ⁞ 0�121ppmȂ

6.4.3 RTC ‼ (BKP_CR)
̔0x40006C00

Ẓ ̔0x30

ᵝṿ̔0x0000 0000

123456789 01112131415 10

rw rw

Reserved TPETPAL

Bit Field Type Reset Description

15 : 2 Ḡ Ḡ ̆ ҹ 0Ȃ
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Bit Field Type Reset Description

1 TPAL rw 0

TPAL̔᷅῀ TAMPER (TAMPER pin
active level)
0̔᷅῀ TAMPER ҉ ᴪ

ᴍ ( TPEᵝҹ 1)
1̔᷅῀ TAMPER ҉ ᵞ ᴪ

ᴍ ( TPEᵝҹ 1)

0 TPE rw 0

TPE̔ ꜚ᷅῀ TAMPER (TAMPER pin en-
able)
0̔᷅῀ TAMPER ᵬҹ IO ᶏ

1̔ ᷅῀ ᵬҹ᷅῀ ᶏ

Е TPAL TPEᵣ Ὴ ɼ Ї ҩ ᴰ֥ ҅үẐ ᷾ῇԐᴌɼ Ї TPEҿ 0

TPALᵣ ɼ

6.4.4 ᴓ ┼/ (BKP_CSR)
̔0x40006C00

Ẓ ̔0x34

ᵝṿ̔0x0000 0000

Reserved CTI CTETPIETIF TEF Reserved

123456789 01112131415 10

wrw r r w

Bit Field Type Reset Description

15 : 10 Ḡ ҹ 0Ȃ

9 TIF r 0

TIF̔᷅῀Ҭ (Tamper interrupt flag)
⌠ ᷅῀Ԋᴆғ TPIE ᵝҹ 1 ̆ ᵝ ᴆ

ļ1ĽȂ CTIᵝΏļ1Ľ ᵝ ( Ӟ

ԅҬ )Ȃ TPIEᵝ ̆↕ ᵝӞᴪ Ȃ

0̔ ᷅῀Ҭ

1̔֟ ᷅῀Ҭ

Е׃ ᵣ ᵣ ᵣɼ

8 TEF r 0

TEF̔᷅῀Ԋᴆ (Tamper event flag)
⌠᷅῀Ԋᴆ ᵝ ᴆ ļ1ĽȂ CTEᵝ

Ώļ1Ľ ᵝȂ

0̔ ᷅῀Ԋᴆ

1̔ ⌠᷅῀Ԋᴆ

Е᷾ῇԐᴌᴰ ᵣ BKP_DRn ɼ TEF ҿ

1Ї BKP_DRn ҅ Ḧ ᵣ ɼ ᵣ

Ń1ń Ї BKP_DRn   ᵲЇ ῇ ẅҒᴰ Ḧ ɼ

7 : 3 Ḡ ҹ 0Ȃ

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

45/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

Bit Field Type Reset Description

2 TPIE rw 0

TPIE̔ᾛ ᷅῀ TAMPER Ҭ (TAMPER pin inter-
rupt enable)
0̔ ᷅῀ Ҭ

1 ᾛ̔ ᷅῀ Ҭ (BKP_CR TPEᵝӞ
ļ1Ľ)

1Е᷾ῇҲ Ὺ ꜗᵤה ɼ

2Е׃ ᵣ ᵣ ᵣɼ

1 CTI w 0

CTI̔ ᷅῀ Ҭ (Clear tamper interrupt)
ᵝ Ώ῀̆ ₮ṿҹ 0Ȃ

0̔
1̔ ᷅῀ Ҭ TIF᷅῀ Ҭ

0 CTE w 0

CTE̔ ᷅῀ Ԋᴆ (Clear tamper event)
ᵝ Ώ῀̆ ₮ṿҹ 0Ȃ

0̔
1̔ TEF᷅῀ Ԋᴆ ( ᵝ᷅῀ )

6.4.5 LSE ┼ (LSE_CFG)
̔0x40006C00

Ẓ ̔0x3C

ᵝṿ̔0x0000 82C2

rw rw

Res.

IOP[1:0]
AGC

_EN Res.

r

IOP_MON[1:0]

rw rw

AUTO

_IOPSEL_AGC[1:0]

rw

NFBYP Res. Res.

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31:16 Ḡ ҹ 0Ȃ

15 AGC_EN rw 0
LSE IOῤ ꜚ ᶏ └Ȃ

1Ľb0 : ῏ LSE AGC ꜚ Ȃ

1Ľb1 : ᶏ LSE AGC ꜚ Ȃ

14:10 Ḡ ҹ 0Ȃ

9:8 SEL_AGC[1:0] rw 0

AGC ꜚ Ȃ

2ôb00 : ᵞ ᵝ Ȃ

ŀŀ

2ôb11 : ᵝ Ȃ
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Bit Field Type Reset Description

7 AUTO_IOP rw 0

AUTO_IOP:
1ôb0 : IOP[1:0] LSE ꜚ ᵝ ṿ Ȃ

1ôb1 : LSE ꜚ ᵝ 2Ľb11 ҹ IOP[1:0]
ṿȂ

6 NFBYP rw 0
LSE ῤ bypass └Ȃ

0̔HSE Ḥ ῤ ᶏ Ȃ

1̔bypass ῤ HSE Ȃ

5 Ḡ ҹ 0Ȃ

4:3 IOP_MON[1:0] r 0

IOP_MON[1:0]: AUTO_IOP ҹ 1 ̆

IOP[1:0] ṿҌᴪ ̕

LSE ꜚ ᵝᴪ 2Ľb11 ҹ IOP[1:0]
ṿȂ ̆ IOP_MON[1:0] ╠ LSE
ꜚ ᵝṿȂ

2 Ḡ ҹ 0Ȃ

1:0 IOP[1:0] rw 0

LSE IO ꜚ ⱬ Ȃ

2ôb00 : ᵞ ᵝ ꜚ ⱬȂ

ŀŀ

2ôb11 : ᵝ ꜚ ⱬȂ
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7 ᵣ ┼ (RCC)
7.1 ᵣ

҈ ᵝ ̆№≢ҹ ᵝȁ҉ ᵝ ᴍ ᵝȂ

7.1.1 ᵣ

ᵝ ᵝ └ CSRҬ ᵝ ȁ └ CSRҬ ץ ᴍ

Ҭ ץ Ȃ

ҊԊᴆҬץ ѿᴆ ̆֟ ѿҩ ᵝ̔

1. NRST ҉ ᵞ ( ᵝ)
2. (WWDG ᵝ)
3. (IWDG ᵝ)
4. ᴆ ᵝ (SW ᵝ)
5. ᵞⱳ ᵝ

RCC_CSR └ Ҭ ᵝ ᵝ ≢ ᵝԊᴆ Ȃ

ᴌ ᵣ

CPUҬ ᵝ └ Ҭ SYSRESETREQᵝ ļ1Ľ̆ ᴆ ᵝȂ

ᵤꜗ ᵣ

Ҋңץ ’Ҋ ֟ ᵞⱳ ᵝ̔

1. ῀ ֟ ᵞⱳ ᵝ̔ Ҭ nRST_STDBYᵝ ļ1Ľ ᶏ

ᵝȂ ̆ ᶏ ԅ ῀ ̆ ᵝ Ҍ ῀ Ȃ

2. ῀Ả ֟ ᵞⱳ ᵝ̔ Ҭ nRST_STOPᵝ ļ1Ľ ᶏ

ᵝȂ ̆ ᶏ ԅ ῀Ả ̆ ᵝ Ҍ ῀Ả Ȃ

῏ԍ ѿ Ḥ ̆ Ȃ

7.1.2 ᵣ

ҊԊᴆҬӊѿץ ̆֟ ᵝ̔

1. ҉ / ᵝ (POR/PDR ᵝ)
2. ׆ Ҭ

ᵝ ᵝ ԅ ᴍ Ȃ

11 ᵝ ᵬ ԍ RESET ̆ ᵝ ҬḠ ᵞ Ȃ ᵝ῀ 0x0000_-
0004Ȃ
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112391

) )

VDD / VDDA

外部复位

NRST PAD

RPU

脉冲
发生器
~ 20 µS

系统复位

WWDG 复位
IWDG 复位
上电复位
软件复位

待机模式下复位

11. ᵣ

7.1.3 ᴓ ᵣ

ᴍ Ғ ᵝ̆ ױ ᴍ Ȃ ᴍ ᵝ ᴍ └ RCC_BDCR
Ҭ BDRSTᵝ֟ Ȃ

Е VBAT ҏ ҙ BDRST ᵣ╦Ї ᴓ ᵣ Ї BDRSTᵣ ᵣ ᴓ ɼ

7.2
҈ Ҍ ꜚ (SYSCLK):

ǒ HSI
ǒ HSE
ǒ PLL

֓ Ҋץ 2 ԋ ̔

ǒ 40KHzᵞ ῤ ̆ ץ ԍ ꜚ ꜚ RTCȂRTC ԍ׆Ả /
Ҋ ꜚ Ȃ

ǒ 32.768KHzᵞ ᵣӞ ꜚ RTC(RTCCLK)Ȃ

Ҍ ᶏ ̆ᴋѿҩ ꜚ ῏ ̆ ᴨ ⱳ Ȃ
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12.

ҩ № AHBȁ APB(APB2) ᵞ APB(APB1) ȂAHB APB1 ĂPB2
96MHzȂ

RCC AHB 8№ ᶫ CPU (SysTick) Ȃ SysTick └ҍ

̆ ҉ AHB ᵬҹ SysTick ȂADC APB2 2ȁ4ȁ6 8№
Ȃ

№ ᴆ Ҋץ 2 ’ ꜚ ̔

1. APB № 1̆ ҍ APB ѿ Ȃ

2. ↕̆ ҹҍῒ APB 2ṐȂ

FCLK CPU Ȃ

7.2.1 HSE
Ḥ (HSE) Ҋңץ ֟ ̔

ǒ HSE ᵣ/
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ǒ HSE

ҹԅ⁞ ₮ ꜚ ̆ ᵣ/
Ȃ ṿ Ȃ

985606

(HiZ)

硬件参考设计

外部时钟

晶振/匹配电容

匹配电容

External source

CL1 CL2

OSC_ IN

OSC_OUT

OSC_OUT

13.

(HSE )
ҩ ̆ ᶫ Ȃ 24MHzȂ └ Ҭ HSE-

BYP HSEONᵝ ѿ Ȃ Ḥ (50% ȁ ) ⌠ OSC_IN ̆

Ḡ OSC_OUT Ȃ

ᵩ/ (HSE ᵩ)
ҹ ᶫ ҹ Һ Ȃ ῏ ᴆ 13̆ ѿ Ḥ Ύ

№Ȃ

└ RCC_CRҬ HSERDYᵝ Ȃ ꜚ ̆ ⌠ ѿᵝ

ᴆ ļ1Ľ̆ ₮ Ȃ Ҭ RCC_CIRҬᾛ ֟ Ҭ ̆ ᴪ֟ Ҭ Ȃ

HSE ᵣ ץ └ RCC_CRҬ HSEONᵝ ꜚ ῏ Ȃ

7.2.2 HSI
HSI Ḥ ῤ HSI ֟ ̆ ᵬҹ ᵬҹ PLL ῀ȂHSI Ҍ ᴋ

ᵥ ᴆ ᴆҊ ᶫ Ȃ ꜚ HSE ᵣ Ȃ ̆ ᶏ ‰ӊ
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ׅ Ȃ

‼

└ ‗ ԅҌ ᴪҌ ̆ ҹָӇ ҩ HSI ₮ ╠ ‰

⌠ 1%(25�C) Ȃ ᵝ ̆ ‰ṿ ⌠ └ HSICALᵝȂ

ԍҌ ̆ ᴪ RC Ȃ └ Ҭ HSIRDY
ᵝ HSI Ȃ ꜚ Ҭ̆ ⌠ ѿᵝ ᴆ ļ1Ľ̆ HSI ₮ Ȃ

HSI └ Ҭ HSIONᵝ ꜚ ῏ Ȃ

HSE ᵣ ̆HSI ᴪ ᵬҹ , 7.2.7Ȃ

7.2.3 PLL
ῤ PLL ץ Ṑ HSI ₮ HSE ᵣ ₮ Ȃ 12 └ ȂPLL
( HSI HSE ҹ PLL ῀ ̆ Ṑ ) ῒ ╠ Ȃѿ PLL
̆ ֓ Ҍ ꜚȂ

PLLҬ Ҭ ᾛ ̆ PLL‰ ̆ ֟ Ҭ Ȃ

7.2.4 LSE
LSE ᵣ ѿҩ 32.768KHz ᵞ ᵣ Ȃ ҹ ῒז ⱳ ᶫѿҩᵞⱳ

ғ Ȃ

LSE ᵣ ᴍ └ (RCC_BDCR) LSEONᵝ ꜚ ῏ Ȃ ᴍ ᴍ └

(RCC_BDCR) LSERDY LSE ᵣ Ȃ ꜚ ̆ ⌠ ҩᵝ ᴆ ļ1Ľ ̆LSE
Ḥ ₮ Ȃ Ҭ ᾛ ̆ ֟ Ҭ Ȃ

(LSE )
ҩ ᶫѿҩ 32.768KHz Ȃ ץ ᴍ └ (RCC_BDCR)

LSEBYP LSEONᵝ ҩ Ȃΐ 50% Ḥ ( ȁ ) ⌠OSC32_IN
̆ Ḡ OSC32_OUT Ȃ

7.2.5 LSI
LSI ѿҩᵞⱳ ̆ ץ Ả ҊḠ ̆ҹ ꜚ

ᾝ ᶫ ȂLSI 40KHz(30K 60Kӊ )Ȃ ѿ Ḥ ΎҬ ῏ №Ȃ

LSI ץ └/ (RCC_CSR) LSIONᵝ ꜚ ῏ Ȃ └/ (RCC_CSR)
LSIRDYᵝ ᵞ ῤ Ȃ ꜚ ̆ ⌠ ҩᵝ ᴆ ҹļ1Ľ ̆ Ȃ

Ҭ (RCC_CIR) ᾛ ̆ ֟ LSIҬ Ȃ

7.2.6 (SYSCLK)
ᵝ ̆HSI ҹ Ȃ PLL ᵬҹ ̆ Ҍ Ả

Ȃ

‰ ԅ ( ꜚ PLL ѿҩ׆̆( ⌠ ѿҩ ℗

ᴪ Ȃ ̆ ℗ Ҍᴪ Ȃ ̆ ℗ Ȃ

(RCC_CFGR) ᵝ ҩ ‰ ԅ̆ ҩ ╠ ᵬ Ȃ
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7.2.7 Ὴ (CSS)
ῃ ץ ᴆ Ȃѿ ῒ ̆ HSE ꜚ ᶏ ̆

HSE ῏ ῏ Ȃ

HSE ̆HSE ꜚ῏ ̆ Ԋᴆ ⌠ TIM1 ┤ ῀ ̆

֟ ῃҬ CSS̆ᾛ ᴆ ᵬȂ CSSҬ ⌠ CPU NMIҬ Ȃ

Е҅ CSS Ї ҙ HSE ₴ ЇCSSҲ ֥ Ї ҙ NMIӤ ꜠֥ ɼNMI Ғ Ї └

CSSҲ ᵣ ɼ Ї NMI Ҳ Ҳ (RCC_CIR) CSSCᵣ CSS

Ҳ ɼ

HSE ᵬҹ (̆ ̔ ᵬҹ PLL ῀ ̆ ғ PLL
ᵬҹ )̆ ꜚ℗ ⌠ HSI ̆ HSE ῏ Ȃ ̆

HSE ( № № ) ᵬ PLL ῀ ̆PLLӞ ῏ Ȃ

7.2.8 RTC
ᴍ └ (RCC_BDCR) RTCSEL[1̔0]ᵝ̆RTCCLK ץ HSE/128ȁLSE

LSI ᶫȂ ᴍ ᵝ̆ Ҍ Ȃ

LSE ᴍ ̆ᵖ HSE LSI Ҍ Ȃ ̔

ǒ LSE ҹ RTC ̔

ï VBAT ᶫ ̆ VDD ᶫ ℗ ̆RTCׅ ᵬȂ

ǒ LSI ҹ ꜚ ᾝ (AWU) ̔ 7.2.5Ȃ
ï VDD ᶫ ℗ ̆AWU Ҍ Ḡ

ǒ HSE 128№ ᵬҹ RTC ̔

ï VDD ᶫ ℗ ῤ ῏ (1.5V ᶫ ℗ )̆↕ RTC Ҍ Ȃ

ï └ DBPᵝ ( ΏḠ )ҹļ1ĽȂ

7.2.9
ᴆ ᴆ ꜚ̆LSI └ ̆ LSI ̆

ᶫ IWDGȂ

7.2.10 ₴

└ ᾛ ₮ Ḥ ⌠ MCO Ȃ

GPIO ҹ ⱳ ȂץҊ 6ҩ Ḥ ᵬ MCO ̔

ǒ SYSCLK
ǒ HSI
ǒ LSE
ǒ PLLCLK/2

ï (RCC_CFGR)Ҭ MCO[2̔0]ᵝ └Ȃ

7.3 RCC ғ Ỵ
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21. RCC

Offset Acronym Register Name Reset Section

0x00 RCC_CR └ 0x0000XX03 7.3.1

0x04 RCC_CFGR 0x00000000 7.3.2

0x08 RCC_CIR Ҭ 0x00000000 7.3.3

0x0C RCC_APB2RSTR APB2 ᵝ 0x00000000 7.3.4

0x10 RCC_APB1RSTR APB1 ᵝ 0x00000000 7.3.5

0x14 RCC_AHBENR AHB ᶏ 0x00000014 7.3.6

0x18 RCC_APB2ENR APB2 ᶏ 0x00000000 7.3.7

0x1C RCC_APB1ENR APB1 ᶏ 0x00000000 7.3.8

0x20 RCC_BDCR ᴍ └ 0x00000000 7.3.9

0x24 RCC_CSR └ 0x0C000000 7.3.10

0x28 RCC_WTS HSE └ 0x01040100 7.3.11

0x30 RCC_LPCLK_CTL ᵞⱳ 0x00000100 7.3.12

7.3.1 ┼ (RCC_CR)
̔0x40021000

Ẓ ̔0x00

ᵝṿ̔0x0000 FF01̆Xף ӈ

̔ ̆ ̆

PLLRDY PLLON CSSON HSERDYHSEBYP HSEON

HSICAL[7: 0] Res. HSIRDYHSION

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 123456789 01112131415 10

 r rw r r rw

 rrwrwrw r rw

Reserved Reserved

HSIRIM[4: 0]

rw

Bit Field Type Reset Description

31 : 26 Reserved ҹ 0

25 PLLRDY r 0

PLLRDY̔PLL (PLL clock ready flag)
PLL ᴆ ļ1ĽȂ
0̔PLL
1̔PLL

24 PLLON rw 0

PLLON̔PLLᶏ (PLL enable)
ᴆ ļ1Ľ Ȃ

῀ Ả ̆ ᵝ ᴆ Ȃ PLL
ᵬ ᵬҹ ̆ ᵝҌ Ȃ

0̔PLL῏
1̔PLLᶏ
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Bit Field Type Reset Description

23 : 20 Reserved ҹ 0Ȃ

19 CSSON rw 0

CSSON̔ ῃ ᶏ (Clock security system en-
able)
ᴆ ļ1Ľ ᶏץ Ȃ

0̔ ῏

1̔ ̆

18 HSEBYP rw 0

HSEBYP̔ (External high-speed clock
bypass)

Ҋ ᴆ ļ1Ľ ᵣ

Ȃ ῏ ’Ҋ̆ Ώ῀ ᵝȂ

0̔
1̔ ᵣ

17 HSERDY r 0

HSERDY̔ (External high-speed
clock ready flag)
ᴆ ļ1Ľ Ȃ

0̔
1̔

16 HSEON rw 0

HSEON̔ ᶏ (External high-speed clock
enable)
ᴆ ļ1Ľ Ȃ

῀ Ả ̆ ᵝ ᴆ ̆̓͂

Ȃ ᵬ ᵬҹ ̆

ᵝҌ Ȃ

0̔HSE ῏

1̔HSE

15: 8 HSICAL[7 0̔] r 0xXX
HSICAL[6 0̔] ῤ̔ ‰̂Internal high-speed
clock calibratioñ

ꜚ ̆ ֓ᵝ ꜚ∆ Ȃ

7: 3
HSITRIM[4̔
0]

rw 0xXX

HSICAL[4̔0]̔ῤ
ᴆΏ῀ ῤ ̆ ױ ⱴ HSI-

CAL[5:0] ṿ҉Ȃ

֓ᵝ HSICAL[7:0] ҉̆ ץ ῀ѿҩ

ṿ̆ ῤ HSI RC
Ȃ

2 Reserved ҹ 0Ȃ
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Bit Field Type Reset Description

1 HSIRDY r 1

HSIRDY̔ῤ (Internal high-speed
clock ready flag)
ᴆ ļ1Ľ ῤ 48MHz/72MHz Ȃ

HSIONᵝ ̆ ᵝ 6ҩῤ
Ȃ

0̔ῤ
1̔ῤ

0 HSION rw 1

HSION̔ῤ ᶏ (Internal high-speed clock
enable)
ᴆ ļ1Ľ Ȃ

׆ Ả ᵬ

̆ ᵝ ᴆ ļ1Ľ ꜚῤ 48MHz/72MHz
Ȃ ῤ ᵬ

ᵬҹ ̆ ᵝҌ Ȃ

0̔ῤ ῏

1̔ῤ

7.3.2 (RCC_CFGR)
̔0x40021000

Ẓ ̔0x04

ᵝṿ̔0x0000 0000

̔ ̆ ̆

℗ ̆ ᴪ ῀ 1 2ҩ Ȃ

Reserved PLLSRCPLLXTPREUSBPREMCO[2：0]

PPRE2 HPRE SWSPPRE1 SW

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 1234567891112131415 10

 rrwrwrwrw rw

rwrwrw rw rw

Res. PLLMUL[3：0]

ADCPRE

PLLCR

PRE

rw

Bit Field Type Reset Description

31 PLLCRPRE rw 0

PLLCRPRE̔ HSI HSI ԋ№ ᵬҹ PLL ῀

Ȃ

0̔ HSI ԋ№ ᵬҹ PLL ῀

1̔ HSIᵬҹ PLL ῀

30 : 27 Reserved ҹ 0
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Bit Field Type Reset Description

26 : 24 MCO[2̔0] rw 0

MCO[2 0̔]̔ └ ₮ (Microcontroller clock out-
put)
ᴆ ļ1Ľ Ȃ

00x : ₮̕

100̔ (SYSCLK) ₮̕

101̔HSI ₮̕

110̔HSE ₮̕

111̔PLL 2№ ₮Ȃ

Е

1. ₴ ꜠ ⅓ MCO ᴰ ɼ

2. ᵲҿ ₴ MCO Ї Ḧ ₴ Ғ

50MHz(IO )

23 Reserved ҹ 0

22 USBPRE rw 0

USBPRE̔USB № (USB prescaler)
ᴆ ļ1Ľ ļ0Ľ ֟ 48MHz USB Ȃ

RCC_APB1ENR Ҭᶏ USB ӊ╠̆ Ḡ

ᵝ Ȃ

1̔PLL ᵬҹ USB
0̔PLL 1.5№ ᵬҹ USB

21̔18 PLLMUL rw 0

PLLṐ
ᴆ PLLṐ Ȃ PLL῏

’Ҋ Ώ῀Ȃ

0000̔PLL 2Ṑ ₮ 1000̔PLL 10Ṑ ₮

0001̔PLL 3Ṑ ₮ 1001̔PLL 11Ṑ ₮

0010̔PLL 4Ṑ ₮ 1010̔PLL 12Ṑ ₮

0011̔PLL 5Ṑ ₮ 1011̔PLL 13Ṑ ₮

0100̔PLL 6Ṑ ₮ 1100̔PLL 14Ṑ ₮

0101̔PLL 7Ṑ ₮ 1101̔PLL 15Ṑ ₮

0110̔PLL 8Ṑ ₮ 1110̔PLL 16Ṑ ₮

0111̔PLL 9Ṑ ₮ 1111̔PLL 16Ṑ ₮

17 PLLXTPRE rw 0

PLLXTPRE H̔SE№ ᵬҹ PLL ῀ (HSE divider for
PLL entry)
ᴆ ļ1Ľ ļ0Ľ № HSE ᵬҹ PLL ῀

Ȃ ᵝ PLL῏ ץ Ώ῀Ȃ

0̔HSEҌ№
1̔HSE2№

16 PLLSRC rw 0

PLLSRC̔PLL ῀ (PLL entry clock source)
ᴆ ļ1Ľ ļ0Ľ PLL ῀ Ȃ ᵝ

PLL῏ ץ Ώ῀Ȃ

0̔HSI ᵬҹ PLL ῀

1̔HSE ᵬҹ PLL ῀
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Bit Field Type Reset Description

15: 14 ADCPRE rw 0

ADC №

ᴆ Ľ1Ľ Ľ0Ľ ADC
00̔PCLK2 2№ ᵬҹ ADC
01̔PCLK2 4№ ᵬҹ ADC
10̔PCLK2 6№ ᵬҹ ADC
11̔PCLK2 8№ ᵬҹ ADC

13: 11 PPRE2 rw 0

PPRE2̔ APB № (APB2)(APB high-speed
prescaler(APB2))
ᴆ ļ1Ľ ļ0Ľ └ APB2 (PCLK2)
№ Ȃ

0xx̔HCLKҌ№
100̔HCLK 2№
101̔HCLK 4№
110̔HCLK 8№
111̔HCLK 16№

10: 8 PPRE1 rw 0

PPRE1̔ᵞ APB № (APB1)(APB low-speed
prescaler(APB1))
ᴆ ļ1Ľ ļ0Ľ └ᵞ APB1 (PCLK1)
№ Ȃ

0xx̔HCLKҌ№
100̔HCLK 2№
101̔HCLK 4№
110̔HCLK 8№
111̔HCLK 16№

7: 4 HPRE rw 0

HPRE̔AHB № (AHB Prescaler)
ᴆ ļ1Ľ ļ0Ľ └ AHB № Ȃ

0xxx̔SYSCLKҌ№
1000̔SYSCLK 2№
1001̔SYSCLK 4№
1010̔SYSCLK 8№
1011̔SYSCLK 16№
1100̔SYSCLK 64№
1101̔SYSCLK 128№
1110̔SYSCLK 256№
1111̔SYSCLK 512№

Е AHB ⅎ ԓ 1 Ї

“ ɼ Ỵ ҅ ɼ
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Bit Field Type Reset Description

3: 2 SWS r 0

SWS̔ ℗ (System clock switch status)
ᴆ ļ1Ľ ļ0Ľ ѿҩ ᵬҹ

Ȃ

00̔HSI 6№ ᵬҹ ̕

01̔HSEᵬҹ ̕

10̔PLL ₮ᵬҹ ̕

11̔ LSE LSIᵬҹ Ȃ

1: 0 SW rw 0

SW̔ ℗ (System clock switch)
ᴆ ļ1Ľ ļ0Ľ Ȃ

Ả׆ Ҭ ᵬҹ

HSE₮ ̆ ᴆ └

00̔HSIᵬҹ ̕

01̔HSEᵬҹ ̕

10̔PLL ₮ᵬҹ ̕

11̔LSE LSI ҹ ̂

RCC_LPCLK_CTL 0 ᶏ Ȃ̃

7.3.3 Ҳ (RCC_CIR)
̔0x40021000

Ẓ ̔0x08

ᵝṿ̔0x0000 0000

̔ ̆ ̆

Reserved CSSC Reserved
PLL 

RDYC

HSE

 RDYC

HSI 

RDYC

LSE 

RDYC

LSI 

RDYC

Reserved
PLL 

RDYIE

HSE 

RDYIE

HSI 

RDYIE

LSE 

RDYIE

LSI 

RDYIE
CSSF Reserved

PLL 

RDYF

HSE

 RDYF

HSI 

RDYF

LSE 

RDYF

LSI 

RDYF

rc_w1rc_w1rc_w1rc_w1rc_w1 rc_w1

 r r r r rrwrwrwrwrw  r

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31 : 24 Reserved ҹ 0

23 CSSC rc_w1 0

CSSC̔ ῃ Ҭ (Clock security system
interrupt clear)
ᴆ ļ1Ľ CSSF ῃ Ҭ ᵝ CSSFȂ

0̔ ᵬ

1̔ CSSF ῃ Ҭ ᵝ

22 : 21 Reserved ҹ 0
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Bit Field Type Reset Description

20 PLLRDYC rc_w1 0

PLLRDYC̔ PLL Ҭ (PLL ready interrupt
clear)
ᴆ ļ1Ľ PLL Ҭ ᵝ PLLRDYFȂ

0̔ ᵬ

1̔ PLL Ҭ ᵝ PLLRDYF

19 HSERDYC rc_w1 0

HSERDYC̔ HSE Ҭ (HSE ready interrupt
clear)
ᴆ ļ1Ľ HSE Ҭ ᵝ HSERDYFȂ

0̔ ᵬ

1̔ HSE Ҭ ᵝ HSERDYF

18 HSIRDYC rc_w1 0

HSIRDYC̔ HSI Ҭ (HSI ready interrupt clear)
ᴆ ļ1Ľ HSI Ҭ ᵝ HSIRDYFȂ

0̔ ᵬ

1̔ HSI Ҭ ᵝ HSIRDYF

17 LSERDYC rc_w1 0

LSERDYC̔ LSE Ҭ (LSE ready interrupt
clear)
ᴆ ļ1Ľ LSE Ҭ ᵝ LSERDYFȂ

0̔ ᵬ

1̔ LSE Ҭ ᵝ LSERDYF

16 LSIRDYC rc_w1 0

LSIRDYC̔ LSI Ҭ (LSI ready interrupt clear)
ᴆ ļ1Ľ LSI Ҭ ᵝ LSIRDYFȂ

0̔ ᵬ

1̔ LSI Ҭ ᵝ LSIRDYF
15: 13 Reserved ҹ 0

12 PLLRDYIE rw 0

PLLRDYIE̔PLL Ҭ ᶏ (PLL ready interrupt en-
able)
ᴆ ļ1Ľ ļ0Ľ ᶏ ῏ PLL Ҭ Ȃ

0̔PLL Ҭ ῏

1̔PLL Ҭ ᶏ

11 HSERDYIE rw 0

HSERDYIE̔HSE Ҭ ᶏ (HSE ready interrupt
enable)
ᴆ ļ1Ľ ļ0Ľ ᶏ ῏ Ҭ

Ȃ

0̔HSE Ҭ ῏

1̔HSE Ҭ ᶏ

10 HSIRDYIE rw 0

HSIRDYIE̔HSI Ҭ ᶏ (HSI ready interrupt en-
able)

ᴆ ļ1Ľ ļ0Ľ ᶏ ῏ ῤ 8MHz
Ҭ Ȃ

0̔HSI Ҭ ῏

1̔HSI Ҭ ᶏ

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

60/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

Bit Field Type Reset Description

9 LSERDYIE rw 0

LSERDYIE L̔SE Ҭ ᶏ (LSE ready interrupt en-
able)
ᴆ ļ1Ľ ļ0Ľ ᶏ ῏ 32KHz
Ҭ Ȃ

0̔LSE Ҭ ῏

1̔LSE Ҭ ᶏ

8 LSIRDYIE rw 0

LSIRDYIE̔LSI Ҭ ᶏ (LSI ready interrupt en-
able)
ᴆ ļ1Ľ ļ0Ľ ᶏ ῏ ῤ 40KHz
Ҭ Ȃ

0̔LSI Ҭ ῏

1̔LSI Ҭ ᶏ

7 CSSF r 0

CSSF̔ ῃ Ҭ (Clock security system
interrupt flag)

₮ ̆ ᴆ ļ1ĽȂ
ᴆ ļ1ĽCSSCᵝ Ȃ

0̔ HSE ֟ ῃ Ҭ

1̔HSE ԅ ῃ Ҭ

6: 5 Reserved ҹ 0

4 PLLRDYF r 0

PLLRDYF P̔LL Ҭ (PLL ready interrupt flag)
PLL ғ PLLRDYIEᵝ ļ1Ľ ̆ ᴆ ļ1ĽȂ
ᴆ ļ1ĽPLLRDYCᵝ Ȃ

0̔ PLL҉ ֟ Ҭ

1̔PLL҉ Ҭ

3 HSERDYF r 0

HSERDYF̔HSE Ҭ (HSE ready interrupt
flag)

ᵞ ғ HSERDYIE ᵝ ļ1Ľ ̆

ᴆ ļ1ĽȂ
ᴆ ļ1ĽHSERDYCᵝ Ȃ

0̔ ֟ Ҭ

1̔ Ҭ

2 HSIRDYF r 0

HSIRDYF̔HSI Ҭ (HSI ready interrupt flag)
ῤ ғ HSIRDYIEᵝ ļ1Ľ ̆

ᴆ ļ1ĽȂ
ᴆ ļ1ĽHSIRDYCᵝ Ȃ

0̔ ῤ HSI ֟ Ҭ

1̔ῤ HSI Ҭ
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Bit Field Type Reset Description

1 LSERDYF r 0

LSERDYF L̔SE Ҭ (LSE ready interrupt flag)
ᵞ ғ LSERDYIEᵝ ļ1Ľ ̆

ᴆ ļ1ĽȂ
ᴆ ļ1ĽLSERDYCᵝ Ȃ

0̔ 32KHz ֟ Ҭ ̕

1̔ 32KHz Ҭ Ȃ

0 LSIRDYF r 0

LSIRDYF̔LSI Ҭ (LSI ready interrupt flag)
ῤ ᵞ ғ LSIRDYIEᵝ ļ1Ľ ̆

ᴆ ļ1ĽȂ
ᴆ ļ1ĽLSIRDYCᵝ Ȃ

0̔ ῤ 40KHz ֟ Ҭ ̕

1̔ῤ 40KHz Ҭ Ȃ

7.3.4 APB2 ᵣ (RCC_APB2RSTR)
̔0x40021000

Ẓ ̔0x0c

ᵝṿ̔0x0000 0000

̔ ̆ ̆

ReservedRes. Res.

Reserved

AFIORes.SPI1 ADC2UART1 IOPB IOPAIOPCIOPDIOPEADC1TIM1

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 123456789 01112131415 10

rwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

31 : 15 Reserved ҹ 0

14 UART1 rw 0

UART1̔UART1 ᵝ (UART1 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ UART1
13 Reserved ҹ 0

12 SPI1 rw 0

SPI1̔SPI1 ᵝ (SPI1 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ SPI1
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Bit Field Type Reset Description

11 TIM1 rw 0

TIM1̔TIM1 ᵝ (TIM1 timer reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ TIM1

10 ADC2 rw 0

ADC2:ADC2 ᵝ (ADC2 interface reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ ADC2

9 ADC1 rw 0

ADC1:ADC1 ᵝ (ADC1 interface reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ ADC1
8: 7 Reserved ҹ 0

6 IOPE rw 0

IOPE̔IO E ᵝ (IO port E reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ IO E

5 IOPD rw 0

IOPD̔IO D ᵝ (IO port D reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ IO D

4 IOPC rw 0

IOPC̔IO C ᵝ (IO port C reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ IO C

3 IOPB rw 0

IOPB̔IO B ᵝ (IO port B reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ IO B

2 IOPA rw 0

IOPA̔IO A ᵝ (IO port A reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ IO A
1 Reserved ҹ 0

0 AFIO rw 0

AFIO̔ ꜛⱳ IO ᵝ (Alternate function I/O reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ ꜛⱳ
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0 SYSCFG rw 0

SYSCFG̔ ᵝ (System Configuration
register reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ SYSCFG

7.3.5 APB1 ᵣ (RCC_APB1RSTR)
̔0x40021000

Ẓ ̔0x10

ᵝṿ̔0x0000 0000

̔ ̆ ̆

rwrwrwrwrwrwrw

rwrwrwrw rw

rw

PWR UART2UART3Res. ReservedI2C1I2C2USBRes.BKP Res.

TIM2TIM3TIM4WWDGSIP2Res. Reserved Reserved

CAN Res.

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31 : 29 Reserved ҹ 0

28 PWR rw 0

PWR̔ ᵝ (Power interface reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ

27 BKP rw 0

BKP̔ ᴍ ᵝ (Backup interface reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ ᴍ

26 Reserved ҹ 0

25 CAN1RST rw 0

CAN1RST̔CAN1 ᵝ (CAN reset)
ᴆ Ľ1Ľ Ľ0Ľ

0̔ ᵬ ̕

1̔ ᵝ CAN1Ȃ
24 Reserved ҹ 0

23 USB rw 0

USB̔USB ᵝ (USB reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ USB
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Bit Field Type Reset Description

22 I2C2 rw 0

I2C2̔I2C2 ᵝ (I2C2 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ I2C2

21 I2C1 rw 0

I2C1̔I2C1 ᵝ (I2C1 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ I2C1
20 : 19 Reserved ҹ 0

18 UART3 rw 0

UART3̔UART3 ᵝ (UART3 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ UART3

17 UART2 rw 0

UART2̔UART2 ᵝ (UART2 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ UART2
16 : 15 Reserved ҹ 0

14 SPI2 rw 0

SPI2̔SPI2 ᵝ (SPI2 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ SPI2
13 : 12 Reserved ҹ 0

11 WWDG rw 0

WWDG̔ ᵝ (Window watchdog reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ

10 : 3 Reserved ҹ 0

2 TIM4 rw 0

TIM4̔ 4 ᵝ (Timer4 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ TIM4

1 TIM3 rw 0

TIM3̔ 3 ᵝ (Timer3 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ TIM3

0 TIM2 rw 0

TIM2̔ 2 ᵝ (Timer2 reset)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵬ

1̔ ᵝ TIM2 Ȁ
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7.3.6 AHB ᶕ (RCC_AHBENR)
̔0x40021000

Ẓ ̔0x14

ᵝṿ̔0x0000 0014

̔ ̆ ̆

Reserved

DMARes.SRAMRes.FLITFRes.CRCReserved

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 123456789 01112131415 10

rwrwrw rw

Bit Field Type Reset Description

31 : 7 Reserved ҹ 0

6 CRC rw 0

CRC̔CRC ᶏ (CRC clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔CRC ῏

1̔CRC
5 Reserved ҹ 0

4 FLITF rw 1

FLITF̔ ᶏ (FLITF clock enable)
ᴆ ļ1Ľ ļ0Ľ ῏

Ȃ

0̔ ῏

1̔
3 Reserved ҹ 0

2 SRAM rw 1

SRAM S̔RAM ᶏ (SRAM interface clock enable)
ᴆ ļ1Ľ ļ0Ľ ῏ SRAM
Ȃ

0̔ SRAM ῏

1̔ SRAM
1 Reserved ҹ 0

0 DMA rw 0

DMA̔DMA ᶏ (DMA clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔DMA ῏

1̔DMA

7.3.7 APB2 ᶕ (RCC_APB2ENR)
̔0x40021000

Ẓ ̔0x18
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ᵝṿ̔0x0000 0000

̔ ̆ ̆

Е ꜠ Ї ᴌҒ ₴ ẅ

ReservedRes. Res.

Reserved

AFIORes.SPI1 ADC2UART1 IOPB IOPAIOPCIOPDADC1TIM1

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 123456789 01112131415 10

rwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

31 : 15 Reserved ҹ 0

14 UART1 rw 0

UART1̔UART1 ᶏ (UART 1 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔UART1 ῏

1̔UART1
13 Reserved ҹ 0

12 SPI1 rw 0

SPI1̔SPI1 ᶏ (SPI 1 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔SPI1 ῏

1̔SPI1

11 TIM1 rw 0

TIM1 T̔IM1 ᶏ (TIM1 Timer clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔TIM1 ῏

1̔TIM1

10 ADC2 rw 0

ADC2̔ADC2 ᶏ (ADC2 interface clock en-
able)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ADC2 ῏

1̔ADC2

9 ADC1 rw 0

ADC1̔ADC1 ᶏ (ADC1 interface clock en-
able)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ADC1 ῏

1̔ADC1
8̔6 Reserved ҹ 0

5 IOPD rw 0

IOPD̔IO D ᶏ (I/O port D clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔IO D ῏

1̔IO D
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Bit Field Type Reset Description

4 IOPC rw 0

IOPC̔IO C ᶏ (I/O port C clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔IO C ῏

1̔IO C

3 IOPB rw 0

IOPB̔IO B ᶏ (I/O port B clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔IO B ῏

1̔IO B

2 IOPA rw 0

IOPA̔IO A ᶏ (I/O port A clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔IO A ῏

1̔IO A
1 Reserved ҹ 0

0 AFIO rw 0

AFIO̔ ꜛⱳ IO ᶏ (Alternate function I/O clock
enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ꜛⱳ IO ῏

1̔ ꜛⱳ IO

0 SYSCFG rw 0

SYSCFGEN̔ ᶏ (System config-
uration register enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ῏

1̔

7.3.8 APB1 ᶕ (RCC_APB1ENR)
̔0x40021000

Ẓ ̔0x1c

ᵝṿ̔0x0000 0000

̔ ̆ ̆

Е ꜠ Ї ᴌҒ ₴ ẅЇ ẅ 0x0

PWR UART2UART3Reserved I2C1I2C2USBCANBKP Res.

TIM2TIM3TIM4WWDGSPI2Res. Reserved Reserved

Reserved

rwrwrwrwrwrwrw

rwrwrwrw rw

171819202122232425 162728293031 26

123456789 01112131415 10

rw

Res. Res.

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

68/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

Bit Field Type Reset Description

31 : 29 Reserved ҹ 0

28 PWR rw 0

PWR̔ ᶏ (Power interface clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ῏

1̔

27 BKP rw 0

BKP̔ ᴍ ᶏ (Backup interface clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᴍ ῏

1̔ ᴍ

26 Reserved ҹ 0

25 CAN rw 0

CAN̔CAN ᶏ (CAN clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔CAN ῏

1̔CAN
24 Reserved ҹ 0

23 USB rw 0

USB̔USB ᶏ (USB clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔USB ῏

1̔USB

22 I2C2 rw 0

I2C2̔I2C2 ᶏ (I2C2 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔I2C 2 ῏

1̔I2C 2

21 I2C1 rw 0

I2C1̔I2C1 ᶏ (I2C1 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔I2C 1 ῏

1̔I2C 1
20̔19 Reserved ҹ 0

18 UART3 rw 0

UART3̔UART3 ᶏ (UART3 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔UART3 ῏

1̔UART3

17 UART2 rw 0

UART2̔UART2 ᶏ (UART2 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔UART2 ῏

1̔UART2
16̔15 Reserved ҹ 0

14 SPI2 rw 0

SPI2̔SPI2 ᶏ (SPI2 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔SPI2 ῏

1̔SPI2
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13̔12 Reserved ҹ 0

11 WWDG rw 0

WWDG̔ ᶏ (Window watchdog clock
enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ῏

1̔
10̔3 Reserved ҹ 0

2 TIM4 rw 0

TIM4̔ 4 ᶏ (Timer4 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ 4 ῏

1̔ 4

1 TIM3 rw 0

TIM3̔ 3 ᶏ (Timer3 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ 3 ῏

1̔ 3

0 TIM2 rw 0

TIM2̔ 2 ᶏ (Timer2 clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ 2 ῏

1̔ 2

7.3.9 ᴓ ┼ (RCC_BDCR)
̔0x40021000

Ẓ ̔0x20

ᵝṿ̔0x0000 0000, ᴍ ᵝ ᵝ

̔0�3 ̆ ̆

̆ ῀ Ȃ

Е ᴓ ┼ Ҳ (RCC_BDCR) LSEONɻLSEBYPɻRTCSEL RTCENᵣ ԓ ᴓ ɼ Ї ֙ᵣ

ᵣ ԓ Ḧ Ї ┼ (PWR_CR)Ҳ DBPᵣ Ń1ń ֙ᵣ ꜠ɼ ֙ᵣ ᴓ

ᵣ ɼᴑᵫῪ ᵣ Ғᴰ ֙ᵣɼ

171819202122232425 162728293031 26 171819202122232425 162728293031 26

123456789 01112131415 10 123456789 01112131415 10

rw  rrwrwrw rw

rw

Reserved

LSEBYPRTCSELRTCEN Reserved Reserved LSEONLSERDY

BDRST

Bit Field Type Reset Description

31 : 17 Reserved ҹ 0
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16 BDRST rw 0

BDRST̔ ᴍ ᴆ ᵝ (Backup domain software re-
set)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ ᵝ

1̔ ᵝ ҩ ᴍ

15 RTCEN rw 0

RTCEN̔RTC ᶏ (RTC clock enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔RTC ῏

1̔RTC
14̔10 Reserved ҹ 0

9̔8 RTCSEL[1 0̔] rw 0

RTCSEL[1 0̔] R̔TC (RTC clock source se-
lection)

ᴆ RTC Ȃѿ RTC
̆ ⌠Ҋ ᵝ̆ Ҍ Ȃ

BDRSTᵝ Ȃ

00̔
01̔LSE ᵬҹ RTC
10̔LSI ᵬҹ RTC
11̔HSE 128№ ᵬҹ RTC

7̔3 Reserved ҹ 0

2 LSEBYP rw 0

LSEBYP̔ ᵞ (External low-speed
oscillator bypass)

Ҋ ᴆ ļ1Ľ ļ0Ľ LSEȂ
32KHz ῏ ̆ Ώ῀ ᵝȂ

0̔LSE
1̔LSE

1 LSERDY r 0

LSERDY̔ ᵞ LSE (External low-speed os-
cillator ready)
ᴆ ļ1Ľ ļ0Ľ 32KHz
Ȃ LSEON ̆ ᵝ 6 ҩ ᵞ

Ȃ

0̔ 32KHz
1̔ 32KHz

0 LSEON rw 0

LSEON̔ ᵞ ᶏ (External low-speed oscil-
lator enable)
ᴆ ļ1Ľ ļ0Ľ

0̔ 32KHz ῏

1̔ 32KHz

7.3.10 ┼ (RCC_CSR)
̔0x40021000

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

71/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

Ẓ ̔0x24

ᵝṿ̔0x0C00 0000̆ ᵝ ᵝ ᵝ ̆ ᵝ ᵝ Ȃ

̔0 � 3 ̆ ̆

̆ ῀ Ȃ

Reserved

Reserved

LSIRDY LSION

RMVF
LPWR

RSIF

WWDG

RSIF RSIF RSIF RSIF RSIF
Res.

IWDG SFT POR PIN

123456789 01112131415 10

171819202122232425 162728293031 26

rw

 r rw

rw rw rw rw rw rw

Bit Field Type Reset Description

31 LPWRRSTF rw 0

LPWRRSTF̔ᵞⱳ ᵝ (LowPower reset flag)
ᵞⱳ ᵝ ᴆ Ľ1Ľ̕ ᴆ Ώ

RMVFᵝ Ȃ

0̔ ᵞⱳ ᵝ

1̔ ᵞⱳ ᵝ

30 WWDGRSTF rw 0

WWDGRSTF̔ ᵝ (Window watchdog
reset flag)

ᵝ ᴆ Ľ1Ľ̕ ᴆ Ώ

RMVFᵝ Ȃ

0̔ ᵝ

1̔ ᵝ

29 IWDGRSTF rw 0

IWDGRSTF̔ ᵝ (Independent watch-
dog reset flag)

ᵝ VDD ᴆ Ľ1Ľ̕
ᴆ Ώ RMVFᵝ Ȃ

0̔ ᵝ

1̔ ᵝ

28 SFTRSTF rw 0

SFTRSTF̔ ᴆ ᵝ (Software reset flag)
ᴆ ᵝ ᴆ Ľ1Ľ̕ ᴆ Ώ RMVF

ᵝ Ȃ

0̔ ᴆ ᵝ

1̔ ᴆ ᵝ

27 PORRSTF rw 0

PORRSTF̔҉ / ᵝ (POR/PDR reset flag)
҉ / ᵝ ᴆ Ľ1Ľ̕ ᴆ Ώ

RMVFᵝ Ȃ

0̔ ҉ or ᵝ

1̔ ҉ or ᵝ
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26 PINRSTF rw 0

PINRSTF̔NRST ᵝ (PIN reset flag)
NRST ᵝ ᴆ Ľ1Ľ̕ ᴆ Ώ

RMVFᵝ Ȃ

0̔ NRST ᵝ

1̔ NRST ᵝ

25 Reserved ᵬ 0

24 RMVF rc_w1 0

RMVF̔ ᵝ (Remove reset flag)
ᴆ ļ1Ľ ᵝ Ȃ

0̔ ᵬ

1̔ ᵝ

23 : 2 Reserved ҹ 0

1 LSIRDY r 0

LSIRDY ῤ̔ ᵞ (Internal low-speed oscilla-
tor ready)
ᴆ ļ1Ľ ļ0Ľ ῤ 40KHz
Ȃ

LSION ̆3 ҩῤ 40KHz
LSIRDY Ȃ

0̔ῤ 40KHz
1̔ῤ 40KHz

0 LSION rw 0

LSION̔ῤ ᵞ ᶏ (Internal low-speed oscil-
lator enable)
ᴆ ļ1Ľ ļ0ĽȂ

0̔ῤ 40KHz ῏

1̔ῤ 40KHz

7.3.11 HSE ┼ (RCC_WTS)
̔0x40021000

Ẓ ̔0x28

ᵝṿ̔0x0104 0100

̔ ̆ ̆

Reserved

Reserved
HSENF_

BYP
Reserved XCH_IOP[2:0]

HSEWT[13:0]

123456789 01112131415 10

171819202122232425 162728293031 26

rw

rwrw
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Bit Field Type Reset Description

31: 25 Reserved ҹ 0

24 HSENF_BYP rw 1
HSENF_BYP :HSE ῤ bypass └

0̔HSE Ḥ ῤ ᶏ

1̔bypass ῤ HSE
23: 19 Reserved ҹ 0

18: 16 XCH_IOp[2:0] rw 100

XCH_IOp[2:0]:HSE IO ꜚ ⱬ

000̔ ꜚ ҹ 20uA, ᶏ 0.5� 3MHz Ȃ

001̔ ꜚ ҹ 30uA, ᶏ 0.5 � 4MHz Ȃ

010̔ ꜚ ҹ 40uA, ᶏ 0.5 � 5MHz Ȃ

011̔ ꜚ ҹ 50uA, ᶏ 1 � 6MHz Ȃ

100̔ ꜚ ҹ 60uA, ᶏ 2 � 12MHz Ȃ

101̔ ꜚ ҹ 80uA, ᶏ 2 � 15MHz Ȃ

110̔ ꜚ ҹ 100uA, ᶏ 3�20MHz Ȃ

111̔ ꜚ ҹ 200uA, ᶏ 5 � 30MHz Ȃ

15: 14 Reserved ҹ 0

13: 0 HSEWT[13:0] rw 0x100
HSE ꜚ Ȃ

=HSEWT x 8 x HSE Ȃ

ᵝ ∆ ṿҹ̔256usȂ

7.3.12 HSE ┼ (RCC_LPCLK_CTL)
̔0x40021000

Ẓ ̔0x30

ᵝṿ̔0x0000 0100

̔ ̆ ̆

Reserved

Reserved

USBCLK

_EN
Reserved

LCLK

_SEL

123456789 01112131415 10

171819202122232425 162728293031 26

rw

rw

rw

Bit Field Type Reset Description

31:9 Reserved ҹ 0
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Bit Field Type Reset Description

8 USBCLK_EN rw 1

USBCLK_EN :ᶏ USB1.1 ̂ ᵝṿ 1̃
USB1.1 48MHz ᶏ ̕ Ҍᶏ

USB1.1 MCU ῀ SLEEP ╠̆ ץ

῏ USB1.1 ̓͂̕ USB1.1 48MHz
ᵞ ⱳ 400uA

0̔῏ USBⱳ
1̔ᶏ USB

7: 1 Reserved ҹ 0

0 LCLK_SEL rw 0
ᵞ Ȃ

0̔ RCC_CFGR[1:0]=2Ľb11 ̆LSIᵬҹ
1̔ RCC_CFGR[1:0]=2Ľb11 ̆LSEᵬҹ
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8 ꜗ I/O(GPIO AFIO)
8.1 GPIOꜗ

ҩ GPIO ңҩ 32ᵝ (GPIOx_CRL ĞPIOx_CRH)̆ңҩ 32ᵝ (GPIOx_IDR
GPIOx_ODR)̆ѿҩ 32ᵝ ᵝ/ ᵝ (GPIOx_BSRR)̆ѿҩ 16ᵝ ᵝ (GPIOx_BRR) ѿҩ 32

ᵝ (GPIOx_LCKR Ȃ̃

GPIO ҩᵝ ץ ᴆ№≢ Ȃ

ǒ ῀

ǒ ῀҉

ǒ ῀Ҋ

ǒ ῀

ǒ ₮

ǒ ₮

ǒ ⱳ

ǒ ⱳ

ҩ I/O ץ ̆ 32ᵝ I/O (Ҍᾛ )Ȃ
GPIOx_BSRR GPIOx_BRR ᾛ ᴋᵥ GPIO / ̕ ̆ ӊ

֟ IRQҌᴪ Ȃ

Ҋ ₮ԅѿҩ I/O ᵝ Ȃ

146870

 

VDD

P-MOS

/

VSS

VSS

VDD

VDD

VSS

/

/

/

/

N-MOS

I/O

14. I/O ᵣ
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22. ᵣ

CNF1 CNF0 MODE1 MODE0 PxODR

₮
(Push-Pull)

0
0

00

0 1

(Open-Drain) 1 0 1

ⱳ ₮
(Push-Pull)

1
0 Ҍᶏ

(Open-Drain) 1 Ҍᶏ

῀

῀
0

0

00

Ҍᶏ

῀ 1 Ҍᶏ

Ҋ ῀
1 0

0

҉ ῀ 1

23. ₴ ᵣ

MODE[1̔0] ӈ

00 Ḡ

01 ₮ ҹ 10MHz

10 ₮ ҹ 2MHz

11 ₮ ҹ 50MHz

8.1.1 I/O(GPIO)
ᵝ ↨ ᵝ ̆ ⱳ Ĭ/O ῀ (CNFx[1̔0] = 01b̆MODEx[1̔0]

= 00b)Ȃ

ᵝ ̆JTAG ԍ ῀҉ Ҋ ̔

ǒ PA15̔JTDI ԍ҉

ǒ PA14̔JTCK ԍҊ

ǒ PA13̔JTMS ԍ҉

ǒ PB4̔JNTRST ԍ҉

ᵬҹ ₮ ̆Ώ⌠ ₮ ҉ ṿ (GPIOx_ODR) ₮⌠ I/O Ȃ ץץ

( ₮ 0 ̆ N-MOS )ᶏ ₮ ꜚ Ȃ

῀ (GPIOx_IDR) ҩ APB2 I/O ҉ Ȃ

GPIO ѿҩῤ ҉ Ҋ ̆ ҹ ῀ ױז̆ ץ Ӟ ץ Ȃ

8.1.2 ᵣ ᵣ

GPIOx_ODR ҩ≢ᵝ ̆ ᴆҌ Ҭ ̔

APB2Ώ ᵬ ̆ ץ ѿҩ ҩᵝȂ

ļ ᵝ/ ᵝ Ľ(GPIOx_BSRR̆ ᵝ GPIOx_BRR)Ҭ ᵝΏļ1Ľ ̆

ᵝ Ҍ Ȃ
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8.1.3 Ҳ /
Ҭ ⱬȂҹԅᶏ Ҭ ̆ ῀ Ȃ ῏ԍ Ҭ Ḥ ̆

8.2 ̔ Ҭ /Ԋᴆ └ (EXTI)Ȃ

8.1.4 ꜗ

ᶏ ⱳ ╠ ᵝ Ȃ

ǒ ԍ ῀ⱳ ̆ ῀ ( ȁ҉ Ҋ )ғ ῀ ꜚȂ

ЕӤ װ ᴌ ꜗ ῇ Ї װ GPIO ┼ ɼ Ї

ҿ ꜗ ₴ ɼ Ї Ғῴ ꜠Ї GPIO ┼ ᴌ ꜠ɼ

ǒ ԍ ₮ⱳ ̆ ⱳ ₮ ( )Ȃ
ǒ ԍ ⱳ ̆ ᵝ ⱳ ₮ ( )Ȃ ̆ ῀ ꜚ

῀ Ȃ

₮ⱳ ̆↕ ₮ ̆ ҉ ₮Ḥ Ȃ ᴆ ѿ

ҩ GPIO ₮ⱳ ̆ᵖ ̆ ₮ Ҍ Ȃ

8.1.5 ᴌ I/O ꜗ

ҹԅᶏҌ ᴆ I/O ⱳ ⌠ ᴨ̆ ץ ѿ֓ ⱳ ⌠ῒזѿ֓ ҉Ȃ

ץ ᴆ ( AFIO )Ȃ

̆ ⱳ ҌῬ ⌠ ױ ҉Ȃ

8.1.6 GPIO ┼

└ᾛ ‟ IO Ȃ ѿҩ ᵝ҉ ԅ (LOCK) ̆ Ҋ ᵝӊ╠̆ Ҍ Ῥ

ᵝ Ȃ

8.1.7 ῇ

I/O ҹ ῀ ̔

ǒ ₮ ‖

ǒ ῀

ǒ ῀ (҉ ̆Ҋ ꜚ) Ҍ ̆ ҉ Ҋ

ǒ ₮ I/O ҉ ҩ APB2 ⌠ ῀

ǒ ῀ ⌠ I/O

Ҋ ₮ԅ I/O ᵝ ῀ ̔

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

78/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

250155

 

VDD

/

VSS

VDD

VSS

/

/

/

I/O

15. ῇ /ҏ /Ґ

8.1.8 ₴

I/O ҹ ₮ ̔

ǒ ₮ ‖

ï ̔ ₮ ҉ ļ0Ľ N-MOS̆ ₮ ҉ ļ1Ľ ԍ

(P-MOS׆Ҍ )
ï ̔ ₮ ҉ ļ0Ľ N-MOS̆ ₮ ҉ ļ1Ľ P-MOS

ǒ ῀

ǒ ҉ Ҋ

ǒ ₮ I/O ҉ ҩ APB2 ⌠ ῀

ǒ ̆ ῀ ⌠ I/O
ǒ ̆ ₮ ⌠ ѿ Ώ ṿȂ

Ҋ ₮ԅ I/O ᵝ ₮ ̔
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989530

 

P-MOS

/

VSS

VDD

VDD

VSS

on

/

N-MOS

I/O

16. ₴

8.1.9 ꜗ

I/O ҹ ⱳ ̔

ǒ Ҭ̆ ₮ ‖

ǒ ῤ Ḥ ꜚ ₮ ‖ ( ⱳ ₮)
ǒ ῀

ǒ ҉ Ҋ

ǒ ҩ APB2 ̆₮ I/O ҉ ⌠ ῀

ǒ ̆ ῀ ⌠ I/O
ǒ ̆ ₮ ⌠ ѿ Ώ ṿ

Ҋ ₮ԅ I/O ҹ ⱳ Ȃ AFIO Ȃ

ѿ ⱳ I/O ᾛ ѿ֓ ⱳ ⌠Ҍ Ȃ
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240425

 

P-MOS

/

VSS

VDD

VDD

VSS

/

N-MOS

I/O

17. ꜗ

8.1.10 ῇ

I/O ῀ ̔

ǒ ₮ ‖

ǒ ῀̆ ԅ ҩ I/O ҉ Ȃ ₮ṿ └ҹļ0Ľ
ǒ ҉ Ҋ

ǒ ῀ ṿҹļ0Ľ

Ҋ ₮ԅ I/O ᵝ ῀ ̔
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272001

 

/

VDD

VSS

/

I/O

0

18. ῇ

8.1.11 GPIO
Ҋ↓ ↓₮ԅ ҩ ̔

24. TIM1/8

TIM1/8 GPIO

TIM1/8_CHx
῀ x ῀

₮ x ₮

TIM1/8_CHxN ԑ ₮ x ₮

TIM1/8_BKIN ┤ ῀ ῀

TIM1/8_ETR ῀ ῀

25. TIMx

TIMx GPIO

TIMx_CHx
῀ x ῀

₮ x ₮

TIMx_ETR ῀ ῀
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26. UART

UART GPIO

UARTx_TX ұ ₮

UARTx_RX ұ ῀ ҉ ῀

UARTx_RTS ᴆ └ ₮

UARTx_CTS ᴆ └ ῀ ҉ ῀

27. SPI

SPI GPIO

SPIx_SCK
Һ ₮

׆ ῀

SPIx_MOSI
ῃ /Һ ₮

ῃ ׆/ ῀ ҉ ῀

SPIx_MISO
ῃ /Һ ῀ ҉ ῀

ῃ ׆/ ₮

SPIx_NSS

ᴆҺ/׆ ῀ ҉ ῀ Ҋ ῀

ᴆҺ /NSS ₮ᶏ ₮

ᴆ ̆ ᵬҹ I/O

28. I2C

I2C GPIO

I2Cx_SCL I2C ₮

I2Cx_SDA I2C ₮

29. CAN

CAN GPIO

CAN_TX ₮

CAN_RX ῀ ҉ ῀

30. USB

USB GPIO

USB ѿ ᶏ ԅ USB ̆ ᴪ ꜚ ⌠ῤ USB

31. ADC

ADC GPIO

ADC ῀
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32. Ὶל I/O

GPIO

TAMPER-RTC
RTC ₮ BKP_CP BKP_RTCCR

̆ ᴆ └᷅῀Ԋᴆ ῀

MCO ₮ ₮

EXTI ῀ Ҭ ῀ ῀ ҉ ῀ Ҋ ῀

8.2 GPIO
33. GPIO

Offset Acronym Register Name Reset Section

0x00 GPIOx_CRL ᵞ 0xXXXXXXXX 8.2.1

0x04 GPIOx_CRH 0xXXXXXXXX 8.2.2

0x08 GPIOx_IDR ῀ 0x0000XXXX 8.2.3

0x0C GPIOx_ODR ₮ 0x00000XXX 8.2.4

0x10 GPIOx_BSRR / 0x00000000 8.2.5

0x14 GPIOx_BRR ᵝ 0x00000000 8.2.6

0x18 GPIOx_LCKR 0x00000000 8.2.7

8.2.1 ᵤ (GPIOx_CRL)(x = A..D)
̔0x40010800 + (x - ôAô) * 400

Ẓ : 0x00

ᵝṿ: 0x4444 4444

rwrwrwrwrwrwrw rw

rwrwrwrwrwrwrw rw

CNF7[1:0] CNF5[1:0]CNF6[1:0] CNF4[1:0]

CNF3[1:0] CNF2[1:0] CNF1[1:0] CNF0[1:0]

MODE7[1:0] MODE5[1:0]MODE6[1:0] MODE4[1:0]

MODE3[1:0] MODE1[1:0]MODE2[1:0] MODE0[1:0]

171819202122232425 162728293031 26

123456789 01112131415 10
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Bit Field Type Reset Description

31: 30
27: 26
23: 22
19: 18
15: 14
11: 10
7: 6
3: 2

CNFy[1: 0] rw

x ᵝ (0ŀ7)(Port x configuration bits)
ᴆ ֓ᵝ I/O ̆ 22

ᵝ

῀ (MODE[1: 0] = 00):
00: ῀

01: ῀

10: ҉ /Ҋ ῀

11: Ḡ
₮ (MODE[1: 0] > 00):

00: ₮

01: ₮

10: ⱳ ₮

11: ⱳ ₮

29: 28
25: 24
21: 20
17: 16
13: 12
9: 8
5: 4
1: 0

MODEy[1: 0] rw

x ᵝ (y = 0ŀ7)(Port x mode bits)
ᴆ ֓ᵝ I/O ̆ 22

ᵝ

00: ῀ ( ᵝ )
01: ₮ ̆ 10MHz
10: ₮ ̆ 2MHz
11: ₮ ̆ 50MHz

8.2.2 (GPIOx_CRH)(x = A..D)
̔0x40010800 + (x - ôAô) * 400

Ẓ : 0x04

ᵝṿ: 0x4444 4444

rwrwrwrwrwrwrw rw

rwrwrwrwrwrwrw rw

CNF15[1:0] CNF13[1:0]CNF14[1:0] CNF12[1:0]

CNF11[1:0] CNF10[1:0] CNF9[1:0] CNF8[1:0]

MODE15[1:0] MODE13[1:0]MODE14[1:0] MODE12[1:0]

MODE11[1:0] MODE9[1:0]MODE10[1:0] MODE8[1:0]

171819202122232425 162728293031 26

123456789 01112131415 10
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Bit Field Type Reset Description

31: 30
27: 26
23: 22
19: 18
15: 14
11: 10
7: 6
3: 2

CNFy[1: 0] rw

x ᵝ (8ŀ15)(Port x configuration bits)
ᴆ ֓ᵝ I/O ̆ 22

ᵝ

῀ (MODE[1: 0] = 00):
00: ῀

01: ῀

10: ҉ /Ҋ ῀

11: Ḡ
₮ (MODE[1: 0] > 00):

00: ₮

01: ₮

10: ⱳ ₮

11: ⱳ ₮

29: 28
25: 24
21: 20
17: 16
13: 12
9: 8
5: 4
1: 0

MODEy[1: 0] rw

x ᵝ (y = 8ŀ15)(Port x mode bits)
ᴆ ֓ᵝ I/O ̆ 22

ᵝ

00: ῀ ( ᵝ )
01: ₮ ̆ 10MHz
10: ₮ ̆ 2MHz
11: ₮ ̆ 50MHz

8.2.3 ῇ (GPIOx_IDR)(x = A..D)
̔0x40010800 + (x - ôAô) * 400

Ẓ : 0x08

ᵝṿ: 0x0000 XXXX

IDR[15:0]

Reserved

r

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31: 16 Reserved Ḡ ̆ ҹ 0Ȃ

15: 0 IDRy[15: 0] r XXXXh
῀ (y = 0..15)(Port input data)

֓ᵝҹ ץ (16ᵝ) ₮̆ ₮ ṿҹ

I/O Ȃ
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8.2.4 ₴ (GPIOx_ODR)(x = A..D)
̔0x40010800 + (x - ôAô) * 400

Ẓ : 0x0C

ᵝṿ: 0x0000 0000

ODR[15:0]

Reserved

rw

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31: 16 Reserved Ḡ ̆ ҹ 0Ȃ

15: 0 ODRy[15: 0] rw

₮ (y = 0..15)(Port output data)
֓ᵝҹ ץ (16ᵝ) ᵬȂ

Е GPIOx_BSRR(x = AňE)Ї ⌡ⅎװ ү ODRᵣ

/ ɼ

8.2.5 / (GPIOx_BSRR)(x = A..D)
̔0x40010800 + (x - ôAô) * 400

Ẓ : 0x10

ᵝṿ: 0x0000 0000

BR15 BR14 BR11BR12BR13 BR10 BR9 BR1BR2BR3BR4BR5BR6BR7BR8 BR0

BS15 BS14 BS11BS12BS13 BS10 BS9 BS1BS2BS3BS4BS5BS6BS7BS8 BS0

171819202122232425 162728293031 26

123456789 01112131415 10

w wwwwwwwwwwwwww w

w wwwwwwwwwwwwww w

Bit Field Type Reset Description

31: 16 BRy w 000h

x ᵝ y(y = 0ŀ15)(Port x Reset bit y)
֓ᵝ Ώ῀ ץ (16ᵝ) ᵬȂ

0: ODRyᵝҌ֟
1: ODRyᵝҹ 0

15: 0 BSy w 000h

x ᵝ y(y = 0..15)(Port x Set bit y)
֓ᵝ Ώ῀ ץ (16ᵝ) ᵬȂ

0: ODRyᵝҌ֟
1: ODRyᵝҹ 1
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8.2.6 ᵣ (GPIOx_BRR)(x = A..D)
̔0x40010800 + (x - ôAô) * 400

Ẓ : 0x14

ᵝṿ: 0x0000 0000

BR[15:0]

Reserved

w

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31: 16 Reserved 000h Ḡ

15: 0 BRy w 000h

x ᵝ y(y = 0ŀ15)(Port x Reset bit y)
֓ᵝ Ώ῀ ץ (16ᵝ) ᵬȂ

0: ODRyᵝҌ֟
1: ODRyᵝҹ 0

8.2.7 (GPIOx_LCKR)(x = A..D)
Ώ ↓ ԅᵝ 16(LCKK) ̆ ᵝ Ȃᵝ [15:0] ԍ GPIO

Ȃ Ώ῀ ᵬ ̆Ҍ LCKP[15:0]Ȃ ᵝ ԅ LOCK ↓ ̆ Ҋ

ᵝӊ╠ Ҍ Ῥ ᵝ Ȃ

ҩ ᵝ └ (CRL̆CRH)Ҭ 4ҩᵝȂ

̔0x40010800 + (x - ôAô) * 400

Ẓ : 0x18

ᵝṿ: 0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

LCK[15:0]

LCKKReserved

rw

rw

Bit Field Type Reset Description

31: 17 Reserved 000h Ḡ
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Bit Field Type Reset Description

16 LCKK rw 000h

(Lock key)
ᵝ ₮̆ Ώ῀ ↓ḱ Ȃ

0: ᵝ

1: ᵝ ̆Ҋ ᵝ╠

GPIOx_LCKR ᵟ

Ώ῀ ↓:
Ώ 1->Ώ 0->Ώ 1-> 0-> 1
ѿҩ ̆ᵖ ץ Ȃ

Е ᵲ  ῇ ∆ ЇҒ LCK[15: 0] ẅɼ

ᵲ  ῇ ∆Ҳ ᴑᵫ Ғ ɼ

15: 0 LCKy rw 000h

x ᵝ y(y = 0ŀ15)(Port x Lock bit y)
֓ᵝ Ώᵖ LCKKᵝҹ 0 Ώ῀Ȃ

0: Ҍ
1:

8.3 ꜗ I/O (AFIOЄ
ҹԅᴨ ̆ ץ ѿ֓ ⱳ ⌠ῒז ҉Ȃ I/O

(AFIO_MAPR̃ Ȃ ̆ ⱳ ҌῬ ⌠ ױ № ҉Ȃ

8.3.1 OSC32_IN/OSC32_OUTᵲҿ GPIO PC14/PC15
LSE ῏ L̆SE OSC32_IN/OSC32_OUT ≢№ץ ᵬ GPIO PC14/PC15 L̆SE

ⱳ ᴨᾢԍ I/O ⱳ Ȃ

Е ῗ 1.8V ( ῇ Є ᶕ VBATᶱ (Ғῴ VDDᶱ Є ЇҒ ᶕ PC14/PC15

GPIO ꜗ ɼ

8.3.2 OSC_IN/OSC_OUT ᵲҿ GPIO PD0/PD1
OSC_IN/OSC_OUT ץ ᵬ GPIO PD0/PD1̆ ᾢ῏ ῤ ᵞ ̆Ῥ

I/O (AFIO_MAPR̃ Ȃ

Е Ҳ /Ԑᴌꜗ ɼ

8.3.3 CAN ꜗ

CANḤ ץ ⌠ Aȁ B D҉̆ Ҋ Ȃ

34. CAN ꜗ

ⱳ CAN_REMAP[1̔0] = 00 CAN_REMAP[1̔0] = 10

CAN_RX PA11 PB8

CAN_TX PA12 PB9
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8.3.4 JTAG/SWD ꜗ

Ḥ ⌠ GPIO ҉̆ Ҋ Ȃ

35. Ḫ

ⱳ GPIO

JTMS/SWDIO PA13

JTCK/SWCLK PA14

JTDI PA15

JTDO/TRACESWO PB3

JNTRST PB4

ҹԅ ᶏץ GPIOs̆ I/O (AFIO_MAPR̃ SWJ_CFG[2̔
0]ᵝ̆ ץ ҉ Ȃ Ҋ Ȃ

36. ἥ

SWJ_CFG[2̔0]

SWJ I/O №

PA13/

JTMS/

SWDIO

PA14/

JTCK/

SWCLK

PA15/

JTDI

PB3/

JTDO/

TRACESWO

PB4/

JNTRST

000

ῃ SWJ

(JTAG-DP +

SWDP) ( ᵝ

)

I/OҌ I/OҌ I/OҌ I/OҌ I/OҌ

001

ῃ SWJ

(JTAG-DP +

SWDP)ᵖ

JNTRST

I/OҌ I/OҌ I/OҌ I/OҌ I/O

010 SW-DP I/OҌ I/OҌ I/O I/O I/O

100
῏ JTAG-DP῏

SW-DP
I/O I/O I/O I/O I/O

ῒז

8.3.5 ꜗ

37. 3 ꜗ ἥ

ⱳ
TIM3_REMAP[1̔0] =

00( Ἕ)

TIM3_REMAP[1̔0] =

10( № Ἕ̃

TIM3_REMAP[1̔0] = 11 ( ῃ

Ἕ̃

TIM3_CH1 PA6 PB4 PC6

TIM3_CH2 PA7 PB5 PC7

TIM3_CH3 PB0 PC8

TIM3_CH4 PB1 PC9
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38. 2 ꜗ ἥ

ⱳ
TIM2_REMAP[1̔0] =

00( Ἕ)

TIM2_REMAP[1̔

0]=01( № Ἕ̃

TIM2_REMAP[1̔

0] = 10( №

Ἕ̃

TIM2_REMAP[1̔

0] = 11( ῃ

Ἕ̃

TIM2_CH1_ETR PA0 PA15 PA0 PA15

TIM2_CH2 PA1 PB3 PA1 PB3

TIM2_CH3 PA2 PB10

TIM2_CH4 PA3 PB11

39. 1 ꜗ ἥ

ⱳ Ἕ TIM1_REMAP[1̔0]=00( Ἕ̃ TIM1_REMAP[1̔0] = 01( № Ἕ̃

TIM1_ETR PA12

TIM1_CH1 PA8

TIM1_CH2 PA9

TIM1_CH3 PA10

TIM1_CH4 PA11

TIM1_BKIN PB12 PA6

TIM1_CH1N PB13 PA7

TIM1_CH2N PB14 PB0

TIM1_CH3N PB15 PB1

8.3.6 UART ꜗ

I/O (AFIO_MAPR)

40. UART3 ἥ

ⱳ
UART3_REMAP[1 0̔] = 00(

Ἕ̃

UART3_REMAP[1 0̔] = 01( №

Ἕ̃

UART3_TX PB10 PC10

UART3_RX PB11 PC11

UART3_CTS PB13

UART3_RTS PB14

41. UART1 ἥ

ⱳ UART1_REMAP= 0 UART1_REMAP= 1

UART1_TX PA9 PB6

UART1_RX PA10 PB7
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8.3.7 I2C1 ꜗ

I/O (AFIO_MAPR)

42. I2C1 ἥ

ⱳ I2C1_REMAP= 0 I2C1_REMAP= 1

I2C1_SCL PB6 PB8

I2C1_SDA PB7 PB9

8.3.8 SPI ꜗ

I/O (AFIO_MAPR)

43. SPI1 ἥ

ⱳ SPI1_REMAP= 0 SPI1_REMAP= 1

SPI1_NSS PA4 PA15

SPI1_SCK PA5 PB3

SPI1_MISO PA6 PB4

SPI1_MOSI PA7 PB5

8.4 AFIO
AFIO_EVCR̆AFIO_MAPR AFIO_EXTICRX Ώ ᵬ╠̆ ᾢ AFIO Ȃ

ץ (32ᵝ) ᵬ ֓ Ȃ

44. AFIO

Offset Acronym Register Name Reset Section

0x00 AFIO_EVCR Ԋᴆ └ 0x00000000 8.4.1

0x04 AFIO_MAPR I/O 0x00000000 8.4.2

0x08 AFIO_EXTICR1 Ҭ 1 0x00000000 8.4.3

0x0C AFIO_EXTICR2 Ҭ 2 0x00000000 8.4.4

0x10 AFIO_EXTICR3 Ҭ 3 0x00000000 8.4.5

0x14 AFIO_EXTICR4 Ҭ 4 0x00000000 8.4.6

8.4.1 Ԑᴌ ┼ 1(AFIO_EVCR)
Ẓ ̔0x00

ᵝṿ̔0x0000 0000
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rwrwrw

EVOE PORT[2:0] PIN[3:0]

Reserved

Reserved

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31̔8 Ḡ 000h Ḡ

7 EVOE rw 000h

ᾛ Ԋᴆ ₮ (Event output enable)
ᵝ ᴆ ΏȂ ᵝ ̆Cortex

EVENTOUT ⌠ PORT[2:0] PIN[3:0]
I/O Ȃ

6̔4 PORT[2̔0] rw 000h

(Port selection)
ԍ ₮ Cortex EVENTOUTḤ ̔

000̔PA[x]
001̔PB[x]
010̔PC[x]
011̔PD[x]

3̔0 PIN[3̔0] rw 000h

(Pin selection)
ԍ ₮ Cortex EVENTOUTḤ ̔

0000̔Px[0] 0001̔Px[1]
0010̔Px[2] 0011̔Px[3]
0100̔Px[4] 0101̔Px[5]
0110̔Px[6] 0111̔Px[7]
1000̔Px[8] 1001̔Px[9]
1010̔Px[10] 1011̔Px[11]
1100̔Px[12] 1101̔Px[13]
1110̔Px[14] 1111̔Px[15]

8.4.2 I/O (AFIO_MAPR)
Ẓ : 0x04

ᵝṿ: 0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Res. Res.SWJ_CFG

PD01_

REMAP

TIM3_

REMAP[1:0]

TIM2_

REMAP[1:0]

TIM1_

REMAP[1:0]

UART3_

REMAP[1:0]

UART1_

REMAP

I2C1_

REMAP

SPI1_

REMAP
CAN_REMAP

[1:0]

TIM4_

REMAP

UART3_

REMAP

ADC2_

ETRGE

ADC2_

ETRGI

ADC1_

ETRGE

ADC1_

ETRGI

TIM5

CH4_IRE

w

rw rwrw

rw

rw

rw

rw

rw

rw

rw

rw rwrw rw

rw

rw
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Bit Field Type Reset Description

31 : 27 Ḡ 000h Ḡ

26 : 24
SWJ_ CFG[1
: 0]

w 000h

ұ JTAG (Serial wire JTAG configuratioñ
֓ᵝ ᴆ Ώ̆ ԍ SWJ ⱳ

I/O ȂSWJ(ұ JTAG̃ JTAG SWD
CPU Ȃ ᵝ SWJ
ᵖ ⱳ Ȃ Ҋ ץ JTMS/JTCK
҉ Ḥ JTAG SW(ұ ̃ Ȃ

000: ῃ SWJ(JTAG-DP + SW-DP̃: ᵝ

001: ῃ SWJ(JTAG-DP + SW-DP̃ᵖ JNTRST
010: ῏ JTAG-DP̆ ꜚ SW-DP
100: ῏ JTAG-DP̆῏ SW-DP
ῒז :

23 : 21 Ḡ 000h Ḡ

20
ADC2_
ETRGRE

rw 000h

ADC2 ↕ (ADC 2 external trigger
regular conversion remapping)
ᵝ ᴆ Ľ1Ľ Ľ0ĽȂ └ҍ ADC2 ↕

῀Ȃ ᵝ Ľ0Ľ ĂDC2 ↕

ҍ EXTI11 ̕ ᵝ Ľ1Ľ ĂDC2
↕ ҍ TIM8_TRGO Ȃ

19
ADC2_
ETRGRI

rw 000h

ADC2 ῀ (ADC 2 external trigger
injected conversion remapping)
ᵝ ᴆ Ľ1Ľ Ľ0ĽȂ └ҍ ADC2 ῀

῀Ȃ ᵝ Ľ0Ľ ĂDC2 ῀

ҍ EXTI15 ̕ ᵝ Ľ1Ľ ĂDC2
῀ ҍ TIM8 4 Ȃ

18
ADC1_
ETRGRE

rw 000h

ADC1 ↕ (ADC 1 external trigger
regular conversion remapping)
ᵝ ᴆ Ľ1Ľ Ľ0ĽȂ └ҍ ADC1 ↕

῀Ȃ ᵝ Ľ0Ľ ĂDC1 ↕

ҍ EXTI11 ̕ ᵝ Ľ1Ľ ĂDC1
↕ ҍ TIM8_TRGO Ȃ

17
ADC1_
ETRGRI

rw 000h

ADC1 ῀ (ADC 1 external trigger
injected conversion remapping)
ᵝ ᴆ Ľ1Ľ Ľ0ĽȂ └ҍ ADC1 ῀

῀Ȃ ᵝ Ľ0Ľ ĂDC1 ῀

ҍ EXTI15 ̕ ᵝ Ľ1Ľ ĂDC1
῀ ҍ TIM8 4 Ȃ
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Bit Field Type Reset Description

16
TIM5CH4_
IREMAP

rw 000h

TIM5 4ῤ (TIM5 channel4 internal remap)
ᵝ ᴆ Ľ1Ľ Ľ0ĽȂ └ TIM5 4ῤ
ἝȂ ᵝ Ľ0Ľ T̆IM5_CH4ҍ PA3 ̕

ᵝ Ľ1Ľ ̆LSIῤ ҍ TIM5_CH4 ̆

LSI ‰Ȃ

15
PD01_
REMAP

rw 000h

D0/ D1 Ἕ⌠ OSCIN/OSC_OUT(Port
D0/Port D1 mapping on OSC_IN/OSC_OUT̃
ᵝ ᴆ ļ1Ľ ļ0ĽȂ └ PD0 PD1

GPIO ⱳ ἝȂ Ҍ Һ HSE (
ԍῤ 8MHz ̃PD0 PD1 ץ Ἕ⌠

OSC_IN OSC_OUT Ȃ

0: Ҍ PD0 PD1 Ἕ

1: PD0 Ἕ⌠ OSC_IN̆PD1 Ἕ⌠ OSC_OUT

14 : 13
CAN_
REMAP

rw 000h

CAN ⱳ Ἕ (CAN alternate function remap-
ping)
֓ᵝ ᴆ Ľ1Ľ Ľ0Ľ̆ ҩ CAN
֟ ҉ └ ⱳ CAN_RX CAN_TX ἝȂ

00̔CAN_RX Ἕ⌠ PA11̆CAN_TX Ἕ⌠ PA12̕
01̔ ̕

10̔CAN_RX Ἕ⌠ PB8̆CAN_TX Ἕ⌠ PB9(Ҍ
ԍ 36 )̕

11̔CAN_RX Ἕ⌠ PD0̆CAN_TX Ἕ⌠ PD1Ȃ

12
TIM4_
REMAP

rw 000h

4 Ἕ (TIM4 remapping)
ᵝ ᴆ Ľ1Ľ Ľ0Ľ̆ └ TIM4 1-4
⌠ GPIO ҉Ȃ

0̔ Ἕ (TIM4_CH1/PB6̆TIM4_CH2/PB7̆
TIM4_CH3/PB8̆TIM4_CH4/PB9)̕
1̔ ῃ Ἕ (TIM4_CH1/PD12̆TIM4_CH2/PD13̆
TIM4_CH3/PD14̆TIM4_CH4/PD15)Ȃ

11 : 10
TIM3_
REMAP[1
: 0]

rw 000h

3 Ἕ (TIM3 remapping)
ᵝ ᴆ ļ1Ľ ļ0Ľ̆ └ TIM3 1 �

4 ⌠ GPIO ҉Ȃ

00: Ἕ (CH1/PA6̆CH2/PA7̆CH3/PB0̆
CH4/PB1)
01:
10: № Ἕ (CH1 /PB4̆CH2/PB5̆CH3/PB0̆
CH4/PB1)
11: ῃ Ἕ (CH1/PC6̆CH2/PC7̆CH3/PC8̆
CH4/PC9)
: ἥҒ PD2ҏ TIM3_ETRɼ
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9 : 8
TIM2_
REMAP[1
: 0]

rw 000h

2 Ἕ (TIM2 remapping)
ᵝ ᴆ ļ1Ľ ļ0Ľ̆ └ TIM2 1 �

4H (ETR) ⌠ GPIO ҉Ȃ

00: Ἕ (CH1/ETR/PA0̆CH2/PA1̆CH3/PA2̆
CH4/PA3)
01: № Ἕ (CH1/ETR/PA15̆CH2/PB3̆CH3/PA2̆
CH4/PA3)
10: № Ἕ (CH1/ETR/PA0̆CH2/PA1̆CH3/PB10̆
CH4/PB11)
11: ῃ Ἕ (CH1/ETR/PA15̆CH2/PB3̆CH3/PB10̆
CH4/PB11)

7 : 6
TIM1_
REMAP[1
: 0]

rw 000h

1 Ἕ (TTIM1 remapping)
ᵝ ᴆ ļ1Ľ ļ0Ľ̆ └ TIM1 1 �

4ȁ1N 3Nȁ (ETR) ῀ (BKIN)
⌠ GPIO ҉Ȃ

00: Ἕ (ETR/PA12̆CH1/PA8̆CH2/PA9̆
CH3/PA10̆CH4/PA11̆BAKIN/PB12̆CH1N/PB13̆
CH2.PB14̆CH3N/PB15)
01: № Ἕ (ETR/PA12̆CH1/PA8̆CH2/PA9̆
CH3/PA10̆CH4/PA11̆BAKIN/PA6̆CH1N/PA7̆
CH2N/PB0̆CH3N/PB1)
10:
11:

5 : 4
UART3_
REMAP[1 :
0]

rw 000h

UART3 Ἕ (UART3 remapping)
֓ᵝ ᴆ ļ1Ľ ļ0Ľ̆ └ UART3 RX̆

TX ⱳ GPIO ἝȂ

00: Ἕ (TX/PB10̆RX/PB11)
01: № Ἕ (TX/PC10̆RX/PC11)
10:
11:

3
USART2_
REMAP

rw 000h

USART2 Ἕ (USART2 remapping)
֓ᵝ ᴆ Ľ1Ľ Ľ0Ľ̆ └ USART2 CTSȁ

RTSȁCKȁTX RX ⱳ GPIO ἝȂ

0: Ἕ (CTS/PA0 R̆TS/PA1 T̆X/PA2 R̆X/PA3̆
CK/PA4)̕
1: Ἕ̕

2
UART1_
REMAP

rw 000h

UART1 Ἕ (UART1 remapping)
֓ᵝ ᴆ ļ1Ľ ļ0Ľ̆ └ UART1 RX̆

TX ⱳ GPIO ἝȂ

0: Ἕ (TX/PA9̆RX/PA10)
1: Ἕ (TX/PB6̆RX/PB7)
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1
I2C1_
REMAP

rw 000h

I2C1 Ἕ

֓ᵝ ᴆ ļ1Ľ ļ0Ľ̆ └ I2C1 SCL̆
SDA ⱳ GPIO ἝȂ

0: Ἕ (SCL/PB6̆SDA/PB7)
1: Ἕ (SCL/PB8̆SDA/PB9)

0
SPI1_
REMAP

rw 000h

SPI1 Ἕ (SPI1 remapping)
֓ᵝ ᴆ ļ1Ľ ļ0Ľ̆ └ SPI1 SCK̆

MISŎMOSI ⱳ GPIO ἝȂ

0: Ἕ (SCK/PA5̆MISO/PA6̆MOSI/PA7)
1: Ἕ (SCK/PB3̆MISO/PB4̆MOSI/PB5)

8.4.3 Ҳ 1(AFIO_EXTICR1)
Ẓ ̔0x08

ᵝṿ̔0x0000 0000

rwrwrwrw

EXTI3[3:0] EXTI2[3:0] EXTI1[3:0] EXTI0[3:0]

Reserved

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31̔16 Ḡ 000h Ḡ

15̔0

EXTI3[3̔0]̆
EXTI2[3̔0]̆
EXTI1[3̔0]̆
EXTI0[3̔0]

rw 000h

EXTIx ̂x = 0ŀ3̃̂ EXTI x configuratioñ
֓ᵝ ԍ ᴆ ΏȂ ԍ EXTIx Ҭ

῀ Ȃ

0000̔PA[x]
0001̔PB[x]
0010̔PC[x]
0011̔PD[x] ̂EXTI0-EXTI2̃

8.4.4 Ҳ 2(AFIO_EXTICR2)
Ẓ ̔0x0C

ᵝṿ̔0x0000 0000
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rwrwrwrw

EXTI7[3:0] EXTI6[3:0] EXTI5[3:0] EXTI4[3:0]

Reserved

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31̔16 Ḡ 000h Ḡ

15̔0

EXTI7[3̔0]̆
EXTI6[3̔0]̆
EXTI5[3̔0]̆
EXTI4[3̔0]

rw 000h

EXTIx ̂x = 7ŀ4̃̂ EXTI x configuratioñ
֓ᵝ ԍ ᴆ ΏȂ ԍ EXTIx Ҭ

῀ Ȃ

0000̔PA[x]
0001̔PB[x]
0010̔PC[x]

8.4.5 Ҳ 3(AFIO_EXTICR3)
Ẓ ̔0x10

ᵝṿ̔0x0000 0000

rwrwrwrw

EXTI11[3:0] EXTI10[3:0] EXTI9[3:0] EXTI8[3:0]

Reserved

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31̔16 Ḡ 000h Ḡ

15̔0

EXTI11[3 0̔]̆
EXTI10[3 0̔]̆
EXTI9[3̔0]̆
EXTI8[3̔0]

rw 000h

EXTIx ̂x = 11ŀ8̃̂ EXTI x configuratioñ
֓ᵝ ԍ ᴆ ΏȂ ԍ EXTIx Ҭ

῀ Ȃ

0000̔PA[x]
0001̔PB[x]
0010̔PC[x]

8.4.6 Ҳ 4(AFIO_EXTICR4)
Ẓ ̔0x14

ᵝṿ̔0x0000 0000
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rwrwrwrw

EXTI15[3:0] EXTI14[3:0] EXTI13[3:0] EXTI12[3:0]

Reserved

171819202122232425 162728293031 26

123456789 01112131415 10

Bit Field Type Reset Description

31̔16 Ḡ 000h Ḡ

15̔0

EXTI15[3 0̔]̆
EXTI14[3 0̔]̆
EXTI13[3 0̔]̆
EXTI12[3̔0]

rw 000h

EXTIx ̂x = 15ŀ12̃̂ EXTI x configuratioñ
֓ᵝ ԍ ᴆ ΏȂ ԍ EXTIx Ҭ

῀ Ȃ

0000̔PA[x]
0001̔PB[x]
0010̔PC[x]
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9 Ҳ Ԑᴌ (EXTI)
9.1 Ҳ ┼

ǒ Ҭ ( ԅ NMI)
ǒ 16ҩ ᴨᾢ (ᶏ ԅ 4ᵝҬ ᴨᾢ )
ǒ ᵞ Ҭ

ǒ └

ǒ └

Ҭ └ (NVIC) ̆ ץ ᵞ Ҭ ⌠

Ҭ Ȃ

Ҭ └ Ҭ Ȃ῏ԍ NVIC CPU
ΎȂ

9.1.1 (SysTick) ‼ẅ

‰ṿ ҹ 9000̆ ҹ 9MHz(HCLK/8, HCLK = 72MHz)̆֟ 1ms ‰Ȃ

9.1.2 Ҳ

Ҋ ↓₮ԅ ↓֟ Ȃ

45. ∆֥

ᵝ ᴨᾢ ᴨᾢ

- - - Ḡ 0x0000_0000

-3 Reset ᵝ 0x0000_0004

-2 NMI

Ҍ Ҭ

RCC ῃ (CSS)

⌠ NMI

0x0000_0008

-1 ᴆ (HardFault) 0x0000_000C

0 Ữ (MemManage) Ữ 0x0000_0010

1 (BusFault) ̆ Ữ 0x0000_0014

2 (UsageFault) ӈ פ 0x0000_0018

- - - Ḡ

0x0000_001C

�

0x0000_002B

3 SVCall SWI פ Ⱶ 0x0000_002C

4 (DebugMonitor) 0x0000_0030

- - - Ḡ 0x0000_0034

5 PendSV Ⱶ 0x0000_0038

6 SysTick 0x0000_003C

0 7 WWDG Ҭ 0x0000_0040
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ᵝ ᴨᾢ ᴨᾢ

1 8 PVD
⌠ EXTI16

(PVD)Ҭ
0x0000_0044

2 9 TAMPER ᷅῀ Ҭ 0x0000_0048

3 10 RTC (RTC)ῃ Ҭ 0x0000_004C

4 11 FLASH ῃ Ҭ 0x0000_0050

5 12 RCC ᵝ └ (RCC)Ҭ 0x0000_0054

6 13 EXTI0 EXTI 0Ҭ 0x0000_0058

7 14 EXTI1 EXTI 1Ҭ 0x0000_005C

8 15 EXTI2 EXTI 2Ҭ 0x0000_0060

9 16 EXTI3 EXTI 3Ҭ 0x0000_0064

10 17 EXTI4 EXTI 4Ҭ 0x0000_0068

11 18 DMA1 1 DMA1 1ῃ Ҭ 0x0000_006C

12 19 DMA1 2 DMA1 2ῃ Ҭ 0x0000_0070

13 20 DMA1 3 DMA1 3ῃ Ҭ 0x0000_0074

14 21 DMA1 4 DMA1 4ῃ Ҭ 0x0000_0078

15 22 DMA1 5 DMA1 5ῃ Ҭ 0x0000_007C

16 23 DMA1 6 DMA1 6ῃ Ҭ 0x0000_0080

17 24 DMA1 7 DMA1 7ῃ Ҭ 0x0000_0084

18 25 ADC1_2 ADC1 ADC2 ῃ Ҭ 0x0000_0088

19 26 USB_CAN_TX USB ᴨᾢ CAN Ҭ 0x0000_008C

20 27 USB_CAN_RX USB ᴨᾢ CAN Ҭ 0x0000_0090

21 28 CAN1_RX1 CAN 1Ҭ 0x0000_0094

22 29 CAN1_SCE CAN_SCEҬ 0x0000_0098

23 30 EXTI9_5 EXTI [9̔5]Ҭ 0x0000_009C

24 31 TIM1_BRK TIM1 Ҭ 0x0000_00A0

25 32 TIM1_UP TIM1 Ҭ 0x0000_00A4

26 33 TIM1_TRG_COM TIM1 ḤҬ 0x0000_00A8

27 34 TIM1_CC TIM1 Ҭ 0x0000_00AC

28 35 TIM2 TIM2ῃ Ҭ 0x0000_00B0

29 36 TIM3 TIM3ῃ Ҭ 0x0000_00B4

30 37 TIM4 TIM4ῃ Ҭ 0x0000_00B8

31 38 I2C1_EV I2C1ԊᴆҬ 0x0000_00BC

32 39 - I2C1_EV I2C1 Ҭ 0x0000_00C0

33 40 I2C2_EV I2C2ԊᴆҬ 0x0000_00C4

34 41 I2C2_ER I2C2 Ҭ 0x0000_00C8

35 42 SPI1 SPI1ῃ Ҭ 0x0000_00CC

36 43 SPI2 SPI2ῃ Ҭ 0x0000_00D0

37 44 UART1 UART1ῃ Ҭ 0x0000_00D4

38 45 UART2 UART2ῃ Ҭ 0x0000_00D8
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ᵝ ᴨᾢ ᴨᾢ

39 46 UART3 UART3ῃ Ҭ 0x0000_00DC

40 47 EXTI15_10 EXTI [15̔10]Ҭ 0x0000_00E0

41 48 RTCAlarm ⌠ EXTI17 RTC Ҭ 0x0000_00E4

42 49 USB
⌠ EXTI18 ׆ USB

Ҭ
0x0000_00E8

43 50 TIM8_BRK TIM8┤ Ҭ 0x0000_00EC

44 51 TIM8_UP TIM8 Ҭ 0x0000_00F0

45 52 TIM8_TRG_ COM TIM8 ḤҬ 0x0000_00F4

46 53 TIM8_CC TIM8 Ҭ 0x0000_00F8

47 54 ADC3 ADC3ῃ Ҭ 0x0000_00FC

48 55 FSMC FSMCῃ Ҭ 0x0000_0100

49 - - Reset Ḡ 0x0000_0104

50 57 TIM5 TIM5ῃ Ҭ 0x0000_0108

51 58 SPI3 SPI3ῃ Ҭ 0x0000_010C

52 59 UART4 UART4ῃ Ҭ 0x0000_0110

53 60 UART5 UART5ῃ Ҭ 0x0000_0114

54 61 TIM6 TIM6ῃ Ҭ 0x0000_0118

55 62 TIM7 TIM7ῃ Ҭ 0x0000_011C

56 63 DMA2 1 DMA2 1ῃ Ҭ 0x0000_0120

57 64 DMA2 2 DMA2 2ῃ Ҭ 0x0000_0124

58 65 DMA2 3 DMA2 3ῃ Ҭ 0x0000_0128

59 66 DMA2 4_5 DMA2 4_5ῃ Ҭ 0x0000_012C

9.2 Ҳ /Ԑᴌ ┼ (EXTI)
Ҭ Ԋᴆ └ (EXTI) ῤ Ԋᴆ/Ҭ ̆ Ԋᴆ ⌠ CPU/Ҭ └

⌠ Ȃ

֟ Ԋᴆ/Ҭ Ȃ ҩ ῀ ץ ῀ ( ‖ ) Ԋᴆ

(҉ Ҋ )Ȃ ҩ ῀ ץ Ȃ Ḡ Ҭ Ȃ

9.2.1 Ӏ

EXTI └ Һ Ҋ̔

ǒ ҩҬ /Ԋᴆ
ǒ ҩҬ Ғ ᵝ

ǒ 20ҩ ᴆ Ҭ /Ԋᴆ
ǒ ‖ ᵞԍ APB2 Ḥ Ȃ ΎҬ № ῏ Ȃ

9.2.2
EXTI └ Ҋ Ȃ
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677630

AMBA APB bus

外设接口

中断标志
寄存器

读取请求
寄存器

软件中断事
件寄存器

上升沿选
择寄存器

事件标志
寄存器

边沿选择电路 输入线脉冲发生器

To NVIC 中断控制器

PCLK 2

下降沿选
择寄存器

19. Ҳ /Ԑᴌ ┼

9.2.3 Ԑᴌ

ץ ῤ Ԋᴆ ῤ (WFE)Ȃ Ԋᴆ ץ Ҋ ֟ ̔

ǒ └ ᶏ ѿҩҬ ̆p Ҍ NVICҬᶏ ̆ CPU └ Ҭᶏ SEVON-
PENDᵝȂ CPU׆WFE ̆ Ҭ ᵝ NVICҬ ᵝ (
NVICҬ Ҭ)Ȃ

ǒ ѿҩ ῤ EXTI ҹԊᴆ ̆ CPU׆WFE ̆ ҹ Ԋᴆ ᵝ

ᵝ̆Ҍ Ҭ ᵝ NVICҬ ᵝȂ

ᶏ I/O ᵬҹ Ԋᴆ̆ Ҋ ⱳ Ȃ

9.2.4 ꜗ

֟ Ҭ ̆ ᾢ ᶏ Ҭ Ȃ 2ҩ ̆ Ҭ

ᵝΏļ1Ľᾛ Ҭ Ȃ Ҭ ҉ ԅ ̆ ֟ ѿҩҬ ̆ ᵝӞ

ӊ ļ1ĽȂ ᵝΏļ1Ľ̆ Ҭ Ȃ

֟ Ԋᴆ̆ ᾢ ᶏ Ԋᴆ Ȃ 2ҩ ̆ Ԋ

ᴆ ᵝΏļ1Ľᾛ Ԋᴆ Ȃ Ԋᴆ ҉ ԅ ̆ ֟ ѿҩԊᴆ ‖̆

ᵝҌ ļ1ĽȂ

ᴆҬ /Ԋᴆ Ώļ1Ľ̆ Ӟ ץ ᴆ֟ Ҭ /Ԋᴆ Ȃ
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ᴌҲ

Ҋ ҩ ẠҹҬ ̔

ǒ Ҭ ᵝ (EXTI_IMR)
ǒ Ҭ ᵝ (EXTI_RTSR EXTI_FTSR)
ǒ ⌠ Ҭ └ (EXTI) NVICҬ ᶏ ᵝ ᶏ̆ Ҭ Ҭ ץ

ᴌԐᴌ

Ҋ ̆ ץ ҩ ҹԊᴆ ̔

ǒ Ԋᴆ ᵝ (EXTI_EMR)
ǒ Ԋᴆ ᵝ (EXTI_RTSR EXTI_FTSR)

ᴌҲ /Ԑᴌ
ҩ ץ ᴆҬ /Ԋᴆ ȂҊ ֟ ᴆҬ ̔

ǒ Ҭ /Ԋᴆ ᵝ (EXTI_IMR̆EXTI_EMR)
ǒ ᴆҬ ᵝ (EXTI_SWIER)

9.2.5 Ҳ /Ԑᴌ ἥ

I/O Ҋץ ⌠ 16ҩ Ҭ /Ԋᴆ ҉̔
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268009

 

20. Ҳ I/O ἥ

Еҏ GPIO ₴ Їװ ҿ‼ɼ

ῒז Ҭ /Ԋᴆ └ Ҋ̔

ǒ EXTI 16 ⌠ PVD ₮

ǒ EXTI 17 ⌠ RTC Ԋᴆ

9.3 EXTI
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46. EXTI

Offset Acronym Register Name Reset Section

0x00 EXTI_IMR Ҭ 0x00000000 9.3.1

0x04 EXTI_EMR Ԋᴆ 0x00000000 9.3.2

0x08 EXTI_RTSR ҉ 0x00000000 9.3.3

0x0C EXTI_FTSR Ҋ 0x00000000 9.3.4

0x10 EXTI_SWIER ᴆҬ Ԋᴆ 0x00000000 9.3.5

0x14 EXTI_PR ᴆҬ Ԋᴆ 0xXXXXXXXX 9.3.6

9.3.1 Ҳ (EXTI_IMR)
̔0x40010400

Ẓ ̔0x00

ᵝṿ̔0x0000 0000

15 1234567891011121314 0

31 1718192021222324252627282930 16 

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

rwrwrwrwrwrwrwrw rw

IMR18 IMR17 IMR16Reserved

IMR15 IMR14 IMR13 IMR12 IMR11 IMR10 IMR9 IMR8 IMR7 IMR6 IMR5 IMR4 IMR3 IMR2 IMR1 IMR0

Bit Field Type Reset Description

31 : 19 Reserved 0h ҹ 0Ȃ

18 : 0 IMRx rw 0h
x҉ Ҭ (Interrupt Mask on line x)

1 = x҉ Ҭ

0 = x҉ Ҭ

9.3.2 Ԑᴌ (EXTI_EMR)
̔0x40010400

Ẓ ̔0x04

ᵝṿ̔0x0000 0000

15 1234567891011121314 0

31 1718192021222324252627282930 16 

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

rwrwrwrwrwrwrwrw rw

EMR18 EMR17 EMR16Reserved

EMR15 EMR14 EMR13 EMR12 EMR11 EMR10 EMR9 EMR8 EMR7 EMR6 EMR5 EMR4 EMR3 EMR2 EMR1 EMR0
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Bit Field Type Reset Description

31 : 19 Reserved 0h ҹ 0Ȃ

18 : 0 EMRx rw 0h
x҉ Ԋᴆ (Event Mask on line x)

1 = x҉ Ԋᴆ

0 = x҉ Ԋᴆ

9.3.3 ҏ (EXTI_RTSR)
̔0x40010400

Ẓ ̔0x08

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

rwrw rw

TR18 TR17 TR16Reserved

TR15 TR14 TR13 TR12 TR11 TR10 TR9 TR8 TR7 TR6 TR5 TR4 TR3 TR2 TR1 TR0

rwrwrwrwrwrw

Bit Field Type Reset Description

31 : 19 Reserved 0h ҹ 0Ȃ

18 : 0 TRx rw 0h

x ҉ ҉ Ԋᴆ ᵝ (Rising trigger event
configuration bit of line x)
1 =ᾛ ῀ x҉ ҉ (Ҭ Ԋᴆ)
0 = ῀ x҉ ҉ (Ҭ Ԋᴆ)

9.3.4 Ґ (EXTI_FTSR)
̔0x40010400

Ẓ ̔0x0C

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

rwrw rw

TR18 TR17 TR16Reserved

TR15 TR14 TR13 TR12 TR11 TR10 TR9 TR8 TR7 TR6 TR5 TR4 TR3 TR2 TR1 TR0

rwrwrwrwrwrw

Bit Field Type Reset Description

31 : 19 Reserved 0h ҹ 0Ȃ
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Bit Field Type Reset Description

18 : 0 TRx rw 0h

x ҉ Ҋ Ԋᴆ ᵝ (Falling trigger event
configuration bit of line x)
1 =ᾛ ῀ x҉ Ҋ (Ҭ Ԋᴆ)
0 = ῀ x҉ Ҋ (Ҭ Ԋᴆ)

9.3.5 ᴌҲ Ԑᴌ (EXTI_SWIER)
̔0x40010400

Ẓ ̔0x10

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

rwrw rw

SWIER18 SWIER17 SWIER16Reserved

SWIER15 SWIER14 SWIER13 SWIER12 SWIER11 SWIER10 SWIER9 SWIER8 SWIER7 SWIER6 SWIER5 SWIER4 SWIER3 SWIER2 SWIER1 SWIER0

rwrwrwrwrwrw

Bit Field Type Reset Description

31 : 19 Reserved 0h ҹ 0Ȃ

18 : 0 SWIERx rw 0h

x҉ ᴆҬ (Software interrupt on line x)
ᵝҹļ0Ľ ̆Ώļ1Ľ EXTI_PRҬ
ᵝȂ EXTI_INTMASK EXTI_EVNTMASKҬ
ᾛ ֟ Ҭ ̆↕ ֟ ѿҩҬ Ȃ

Е EXTI_PEND ᵣ ( ῇŃ1ń)Ї װ

ᵣҿŃ0ńɼ

9.3.6 ᴌҲ Ԑᴌ (EXTI_PR)
̔0x40010400

Ẓ ̔0x14

ᵝṿ̔0xXXXX XXXX

171819202122232425 162728293031 26

123456789 01112131415 10

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

rwrw rw

PR18 PR17 PR16Reserved

PR15 PR14 PR13 PR12 PR11 PR10 PR9 PR8 PR7 PR6 PR5 PR4 PR3 PR2 PR1 PR0

rwrwrwrwrwrw
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Bit Field Type Reset Description

31 : 19 Reserved 0h ҹ 0Ȃ

18 : 0 PRx rw 0h

ᵝ (Pending bit)
1 = ԅ

0 =
Ҭ ҉ ԅ Ԋᴆ̆ ᵝ ļ1ĽȂ

ᵝҬΏ῀ļ1Ľ ץ ̆Ӟ ץ

Ȃ
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10 DMA ┼ (DMA)
10.1 DMA ב

Ữ ᶫ Ữ ӊ Ữ Ữ ӊ ᴰ Ȃ CPU ᴋᵥ
̆ DMA ץ ꜚȂ ԅ CPU Ạῒז ᵬȂ

DMA └ 7ҩ ̆ ҩ Ғ ҩ Ȃ

10.2 DMAӀ
ǒ 7ҩ Ȃ

ǒ ҩ Ғ ᴆ DMA ̆ ҩ ᴆ Ȃ ֓ⱳ ᴆ Ȃ

ǒ 7ҩ ᴨᾢ ץ ᴆ (῍ ̔ ȁ ȁҬ ᵞ)̆Ẋ ᴨᾢ

ᴆ‗ ( 0ᴨᾢԍ 1̆ᶭ )Ȃ
ǒ ᴰ ( ȁ ȁῃ )̆ Ȃ

ᴰ Ȃ

ǒ ‖ Ȃ

ǒ ҩ 3ҩԊᴆ (DMA ᴰ ̆DMAᴰ DMAᴰ ₮ )̆ 3ҩԊᴆ
ҹѿҩ Ҭ Ȃ

ǒ Ữ Ữ ᴰ Ȃ

ǒ Ữ ̆ Ữ ᴰ Ȃ

ǒ ȁSRAMȁ SRAMȁAPB1ȁAPB2 AHB ᵬҹ Ȃ

ǒ ᴰ ̔ ҹ 65536Ȃ

Ҋ ҹⱳ ̔
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538392

Cortex-M3

DMA

Ch.1

Ch.2

up to 
Ch.7

Arbiter

AHB Slave

System

DMA

Flash Flash

SRAM

RCC

CRC

DAC
USB
I2C2
I2C1
UART3
UART2
SPI2

ADC2
ADC1

UART1
SPI1
TIM1

APB

DMA

TIM4
TIM3
TIM2

21. DMA

10.3 ꜗ

DMA └ CPU ῍֣ Ữ ᴰ Ȃ CPU DMA
(RAM ) ̆DMA ᴪẢ CPU ҩ ̆ ᴂ Ḡץ̆

CPU ץ ⌠ѿ ( Ữ ) Ȃ

10.3.1 DMA
ѿҩԊᴆ ̆ ѿҩ Ḥ ⌠ DMA └ ȂDMA └ ᴨᾢ Ȃ

DMA └ Ṝ̆DMA └ ѿҩ Ḥ Ȃ ׆ DMA └ ⌠ Ḥ

̆ Ȃѿ ԅ ҩ D̆MA └ Ḥ Ȃ ̆

ץ ꜚҊ Ȃ

ӊ̆ ҩ DMAᴰ 3ҩ ᵬ ̔

1. ׆ DMA_CPARx DMA_CMARx Ữ ᾝ ⱴ ᵬȂ

2. ⌠ DMA_CPARx DMA_CMARx Ữ ᾝȂ

3. ѿ DMA_CNDTRx ⁞ ᵬȂ ᵬ Ȃ

10.3.2 ᴈ

ᴂ ᴨᾢ ꜚ / Ữ Ȃᴨᾢ № 2ҩ ̔
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ǒ ᴆ̔ ҩ ᴨᾢ ץ DMA_CCRx Ҭ ̆ 4ҩ ̔

ï ᴨᾢ

ï ᴨᾢ

ï Ҭ ᴨᾢ

ï ᵞᴨᾢ
ǒ ᴆ̔ 2ҩ ᴆᴨᾢ ̆↕ ᵞ ᴨᾢ

Ȃҽҩᶛ ̆ 2ᴨᾢԍ 4Ȃ

10.3.3 DMA
ҩ ץ Ữ ӊ DMAᴰ ȂDMAᴰ

̆ ⌠ 65536Ȃ ᴰ ̆ ᴰ ⁞Ȃ

Ữ ᴰ ץ DMA_CCRx Ҭ PSIZE MSIZEᵝ Ȃ

DMA_CCRx Ҭ PINC MINC ᵝ̆ Ữ ᴰ ץ

ꜚ Ȃ ҹ ̆Ҋѿҩ ᴰ ╠ѿҩ ⱴ҉ ṿ̆ ṿ ‗ҍ

ҹ 1ȁ2 4Ȃ ѿҩᴰ DMA_CPARx / DMA_CMARx ҬȂ ҹ ̆

ᴰ ( ᴰ ҹ 0) ҌῬ֟ DMA ᵬȂ

Ҋ DMA x (xף )̔

1. DMA_CPARx Ҭ Ȃ ᴰ ̆ ҩ ᴰ

Ȃ

2. DMA_CMARx Ҭ Ữ Ȃ ᴰ ̆ᴰ ׆ ҩ

₮ Ώ῀ ҩ Ȃ

3. DMA_CNDTRx Ҭ ᴰ Ȃ ҩ ᴰ ̆ ҩ ṿ ⁞Ȃ

4. DMA_CCRx PL[1:0]ᵝҬ ᴨᾢ Ȃ

5. DMA_CCRx Ҭ ᴰ ȁ ȁ Ữ ȁ Ữ

ȁᴰ ѿ ֟ Ҭ ᴰ ֟ Ҭ Ȃ

6. DMA_CCRx ENABLE ᵝ̆ ꜚ Ȃѿ ꜚԅ DMA ̆ ⌠

҉ DMA Ȃ

ᴰ ѿ ̆ ᴰ (HTIF) 1̆ ԅᾛ ᴰ Ҭ ᵝ (HTIE) ̆ ֟ ѿҩҬ

Ȃ ᴰ ̆ᴰ (TCIF) 1̆ ԅᾛ ᴰ Ҭ ᵝ (TCIE) ̆ ֟ ѿҩҬ

Ȃ

ԍ ‖ ᴰ ( ADC )Ȃ DMA_CCRx Ҭ CIRCᵝ
ԍ ѿⱳ Ȃ ꜚԅ ̆ ᴰ ҹ 0 ̆ ᴪ ꜚ ∆ṿ̆

DMA ᵬ ᴪ Ȃ
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Ỵ └ Ỵ

DMA ᵬ ץ ’Ҋ ̆ ᵬ Ữ ⌠ Ữ Ȃ ԅDMA_CCRx
Ҭ MEM2MEMᵝӊ ̆ ᴆ ԅ DMA_CCRx Ҭ ENᵝ ꜚ DMA ̆DMAᴰ

҉ Ȃ DMA_CNDTRx ҹ 0 ̆DMAᴰ Ȃ Ữ ⌠ Ữ Ҍ ҍ ᶏ Ȃ

10.3.4 ᴶ Ї

PSIZE MSIZEҌ ̆DMA Ҋ Ȃ

47. ᴶ ᵲ ( PINC = MINC = 1)
ᴰ

( / ) ᴰ ᵬ ( / )

8 8 4 0x0/B0

0x1/B1

0x2/B2

0x3/B3

1: 0x0 B0[7: 0]̆ 0x0Ώ B0[7: 0]

2: 0x1 B1[7: 0]̆ 0x1Ώ B1[7: 0]

3: 0x2 B2[7: 0]̆ 0x2Ώ B2[7: 0]

4: 0x3 B3[7: 0]̆ 0x3Ώ B3[7: 0]

0x0/B0

0x1/B1

0x2/B2

0x3/B3

8 16 4 0x0/B0

0x1/B1

0x2/B2

0x3/B3

1: 0x0 B0[7: 0]̆ 0x0Ώ 00B0[15: 0]

2: 0x1 B1[7: 0]̆ 0x2Ώ 00B1[15: 0]

3: 0x2 B2[7: 0]̆ 0x4Ώ 00B2[15: 0]

4: 0x3 B3[7: 0]̆ 0x6Ώ 00B3[15: 0]

0x0/00B0

0x2/00B1

0x4/00B2

0x6/00B3

8 32 4 0x0/B0

0x1/B1

0x2/B2

0x3/B3

1: 0x0 B0[7: 0]̆ 0x0Ώ 000000B0[31: 0]

2: 0x1 B1[7: 0]̆ 0x4Ώ 000000B1[31: 0]

3: 0x2 B2[7: 0]̆ 0x8Ώ 000000B2[31: 0]

4: 0x3 B3[7: 0]̆ 0xCΏ 000000B3[31: 0]

0x0/000000B0

0x4/000000B1

0x8/000000B2

0xC/000000B3

16 8 4 0x0/B1B0

0x2/B3B2

0x4/B5B4

0x6/B7B6

1: 0x0 B1B0[15: 0]̆ 0x0Ώ B0[7: 0]

2: 0x2 B3B2[15: 0]̆ 0x1Ώ B2[7: 0]

3: 0x4 B5B4[15: 0]̆ 0x2Ώ B4[7: 0]

4: 0x6 B7B6[15: 0]̆ 0x3Ώ B6[7: 0]

0x0/B0

0x1/B2

0x2/B4

0x3/B6

16 16 4 0x0/B1B0

0x2/B3B2

0x4/B5B4

0x6/B7B6

1: 0x0 B1B0[15: 0]̆ 0x0Ώ B1B0[15: 0]

2: 0x2 B3B2[15: 0]̆ 0x2Ώ B3B2[15: 0]

3: 0x4 B5B4[15: 0]̆ 0x4Ώ B5B4[15: 0]

4: 0x6 B7B6[15: 0]̆ 0x6Ώ B7B6[15: 0]

0x0/B1B0

0x2/B3B2

0x4/B5B4

0x6/B7B6

16 32 4 0x0/B1B0

0x2/B3B2

0x4/B5B4

0x6/B7B6

1: 0x0 B1B0[15:0]̆ 0x0Ώ 0000B1B0[31:0]

2: 0x2 B3B2[15:0]̆ 0x4Ώ 0000B3B2[31:0]

3: 0x4 B5B4[15:0]̆ 0x8Ώ 0000B5B4[31:0]

4: 0x6 B7B6[15:0]̆ 0xCΏ 0000B7B6[31:0]

0x0/0000B1B0

0x4/0000B3B2

0x8/0000B5B4

0xC/0000B7B6

32 8 4 0x0/B3B2B1B0

0x4/B7B6B5B4

0x8/BBBAB9B8

0xC/BFBEBDBC

1: 0x0 B3B2B1B0[31:0]̆ 0x0Ώ B0[7:0]

2: 0x4 B7B6B5B4[31:0]̆ 0x1Ώ B4[7:0]

3: 0x8 BBBAB9B8[31:0]̆ 0x2Ώ B8[7:0]

4: 0xC BFBEBDBC[31:0]̆ 0x3Ώ BC[7:0]

0x0/B0

0x1/B4

0x2/B8

0x3/BC
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ᴰ
( / ) ᴰ ᵬ ( / )

32 16 4 0x0/B3B2B1B0

0x4/B7B6B5B4

0x8/BBBAB9B8

0xC/BFBEBDBC

1: 0x0 B3B2B1B0[31:0]̆ 0x0Ώ B1B0[15:0]

2: 0x4 B7B6B5B4[31:0]̆ 0x2Ώ B5B4[15:0]

3: 0x8 BBBAB9B8[31:0]̆ 0x4Ώ B9B8[15:0]

4: 0xC BFBEBDBC[31:0]̆ 0x6ΏBDBC[15:0]

0x0/B1B0

0x2/B5B4

0x4/B9B8

0x6/BDBC

32 32 4 0x0/B3B2B1B0

0x4/B7B6B5B4

0x8/BBBAB9B8

0xC/BFBEBDBC

1: 0x0 B3B2B1B0[31:0]̆ 0x0Ώ B3B2B1-

B0[31:0]

2: 0x4 B7B6B5B4[31:0]̆ 0x4Ώ B7B6B5-

B4[31:0]

3: 0x8 BBBAB9B8[31:0]̆ 0x8Ώ BBBAB9-

B8[31:0]

4: 0xC BFBEBDBC[31:0]̆ 0xCΏ BFBEBD-

BC[31:0]

0x0/B3B2B1B0

0x4/B7B6B5B4

0x8/BBBAB9B8

0xC/BFBEBDBC

ᵲ҅үҒ   AHB
DMA ѿҩ AHB Ώ ᵬ ̆ HWDATA[31:0] Ҭ ᶏ № Ȃ

̆ DMAץ Ώ῀Ҍ Ώ ᵬ AHB ( HSIZEҌ ԍ )̆Ҍᴪ
̆DMA Ҋ ңҩᶛ Ώ῀ 32ᵝ HWDATA ̔

ǒ HSIZEҹ ̆Ώ῀ ļ0xABCDĽ̆ DMA HWDATA ҹļ0xABCDABCDĽȂ
ǒ HSIZEҹ ̆Ώ῀ ļ0xABĽ̆ DMA HWDATA ҹļ0xABABABABĽȂ

Ẋ AHB/APB ѿҩ AHB 32ᵝ׆ ̆ Ҍ HSIZE ̆ Ҋ ᴋᵥ AHB҉
32ᵝᴰ ⌠ APB҉̔

ǒ ѿҩ AHB҉ 0x0( 0x1ȁ0x2 0x3) Ώ ļ0xB0Ľ ᵬ̆ ⌠ APB҉ 0x0
Ώ ļ0xB0B0B0B0Ľ ᵬȂ

ǒ ѿҩ AHB҉ 0x0( 0x2) Ώ ļ0xB1B0Ľ ᵬ̆ ⌠ APB҉ 0x0 Ώ

ļ0xB1B0B1B0Ľ ᵬȂ

ᶛ ̆ Ώ῀ APB (ҍ 32ᵝ 16ᵝ )̆ Ữ (MSIZE)
ҹļ16ᵝĽ̆ (PSIZE)ҹļ32ᵝĽȂ

10.3.5
ΏѿҩḠ ̆ ᴪ֟ DMA ᴰ Ȃ DMA Ώ ᵬ DMA ᴰ ̆ ᴆ

ᴪ ꜚ (DMA_CCRx) EN ᵝ̆ ᵬ Ả Ȃ ̆

DMA_IFT Ҭ ᴰ Ҭ ᵝ (TEIF) ᵝ̆ DMA_CCRx Ҭ ԅᴰ

Ҭ ᾛ ᵝ̆↕ ֟ Ҭ Ȃ

10.3.6 Ҳ

ҩ DMA ץ DMAᴰ ȁᴰ ᴰ ֟ Ҭ Ȃҹ ̆

Ҍ ᵝ ֓Ҭ Ȃ
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48. DMAҲ

Ҭ Ԋᴆ Ԋᴆ ᵝ ᶏ └ᵝ

ᴰ HTIF HTIE

ᴰ TCIF TCIE

ᴰ TEIF TEIE

10.3.7 DMA ἥ

DMA ┼

׆ TIMxȁADCxȁDACxȁSPIxȁI2CxȁUSBȁCAN UARTx֟ 7ҩ ̆ ῀⌠ DMA
└ ̆ ѿҩ Ȃ Ҋ DMA ἝȂ

DMA ̆ ץ Ҭ └ᵝ̆ ῏ Ȃ
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685114

高优先级

低优先级

ADC1
TIM2_CH3
TIM4_CH1

UART3_TX
TIM1_CH1

TIM2_UP
TIM3_CH3

SPI1_RX
ADC2

UART3_RX
TIM1_CH2
TIM3_CH4

TIM3_UP
SPI1_TX

UART1_TX

TIM1_CH4
TIM1_TRIG

TIM1_COM
TIM4_CH2

SPI2_RX
I2C2_TX

USB_EP1

UART1_RX
TIM1_UP
SPI2_TX

TIM2_CH1
TIM4_CH3

I2C2_RX
USB_EP2

UART2_RX
TIM1_CH3
TIM3_CH1

TIM3_TRIG
I2C1_TX

DAC1

UART2_TX
TIM2_CH2

TIM2_CH4
TIM4_UP

I2C1_RX
DAC2

Peripheral

Request 

signals

Channel 5

Channel 5 EN bit

SW trigger (MEM2MEM bit)

HW request 5

Channel 4

Channel 4 EN bit

SW trigger (MEM2MEM bit)

HW request 4

Channel 3

Channel 3 EN bit

SW trigger (MEM2MEM bit)

HW request 3

Channel 2

Channel 2 EN bit

SW trigger (MEM2MEM bit)

HW request 2

Channel 1

SW trigger (MEM2MEM bit)

HW request 1

Channel 1 EN bit

Channel 6

Channel 6 EN bit

SW trigger (MEM2MEM bit)

HW request 6

Channel 7

Channel 7 EN bit

SW trigger (MEM2MEM bit)

HW request 7

内部
DMA
请求

固定硬件优先级

22. DMA
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10.4 DMA
49. DMA

Offset Acronym Register Name Reset Section

0x00 DMA_ISR DMAҬ 0 10.4.1

0x04 DMA_IFCR DMAҬ 0 10.4.2

0x08 + 20 �

(n - 1)

DMA_CCRx DMA n 0 10.4.3

0x0C + 20 �

(n - 1)

DMA_CNDTRx DMA nᴰ 0 10.4.4

0x10 + 20 �

(n - 1)

DMA_CPARx DMA n 0 10.4.5

0x14 + 20 �

(n - 1)

DMA_CMARx DMA n Ữ 0 10.4.6

10.4.1 DMAҲ (DMA_ISR)
̔0x40020000

Ẓ ̔0x00

ᵝṿ̔0x0000 0000

TEIF7 HTIF7 TCIF7 TCIF5HTIF5TEIF5GIF6TCIF6HTIF6TEIF6GIF7 GIF5

TEIF4 HTIF4 TEIF3GIF4TCIF4 HTIF3 TCIF3 TCIF1HTIF1TEIF1GIF2TCIF2HTIF2TEIF2GIF3 GIF1

Reserved

171819202122232425 162728293031 26

123456789 01112131415 10

rrrrrrrrrrr r

r rrrrrrrrrrrrr rr

Bit Field Type Reset Description

31 : 28 Reserved 0 ҹ 0Ȃ

27, 23,
19, 15,
11, 7, 3

TEIFx r 0

x ᴰ (x = 1 ŀ7)(Channel x transfer
error flag)
ᴆ ֓ᵝȂ DMA_IFCR ᵝΏ ļ͂1Ľ
ץ ᵝȂ

0̔ x ᴰ (TE)
1̔ x ԅᴰ (TE)

26, 22,
18, 14,
10, 6, 2

HTIFx r 0

x ᴰ (x = 1ŀ7)(Channel x half transfer
flag)
ᴆ ֓ᵝȂ DMA_IFCR ᵝΏ ļ͂1Ľ
ץ ᵝȂ

0̔ x ᴰ Ԋᴆ (HT)
1̔ x֟ ԅ ᴰ Ԋᴆ (HT)
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Bit Field Type Reset Description

25, 21,
17, 13,
9, 5, 1

TCIFx r 0

x ᴰ (x = 1 ŀ7)(Channel x transfer
complete flag)
ᴆ ֓ᵝȂ DMA_IFCR ᵝΏ ļ͂1Ľ
ץ ᵝȂ

0̔ x ᴰ Ԋᴆ (TC)
1̔ x֟ ԅᴰ Ԋᴆ (TC)

24, 20,
16, 12,
8, 4, 0

GIFx r 0

x ῃ Ҭ (x = 1 ŀ7)(Channel x global in-
terrupt flag)
ᴆ ֓ᵝȂ DMA_IFCR ᵝΏ ļ͂1Ľ
ץ ᵝȂ

0̔ x TEȁHT TCԊᴆ
1̔ x֟ ԅ TEȁHT TCԊᴆ

10.4.2 DMAҲ (DMA_IFCR)
̔0x40020000

Ẓ ̔0x04

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

w wwwwwwwwwwwwww w

wwwwwwwwwww w

CTE

 IF1

CTE

 IF2

CTE

 IF3

CTE

 IF4

CHT

 IF1

CHT

 IF2

CHT

 IF3

CHT

 IF4

CTC

 IF1

CTC

 IF2

CTC

 IF3

CTC

 IF4

 CG

 IF4

 CG

 IF3

 CG

 IF2

 CG

 IF1

CTE

 IF6

CTE

 IF7

CTE

 IF5

CHT

 IF5

CHT

 IF6

CHT

 IF7

CTC

 IF5

CTC

 IF6

CTC

 IF7

 CG

 IF5

 CG

 IF6

 CG

 IF7
Reserved

Bit Field Type Reset Description

31 : 28 Reserved 0 ҹ 0Ȃ

27, 23,
19, 15,
11, 7, 3

CTEIFx r 0

x ᴰ (x = 1ŀ7)(Channel x trans-
fer error clear)
֓ᵝ ᴆ Ȃ

0̔Ҍ ᵬ

1̔ DMA_ISR Ҭ TEIF

26, 22,
18, 14,
10, 6, 2

CHTIFx r 0

x ᴰ (x = 1 ŀ7)(Channel x half
transfer clear)
֓ᵝ ᴆ Ȃ

0̔Ҍ ᵬ

1̔ DMA_ISR Ҭ HTIF
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Bit Field Type Reset Description

25, 21,
17, 13,
9, 5, 1

CTCIFx r 0

x ᴰ (x = 1ŀ7)(Channel x trans-
fer complete clear)
֓ᵝ ᴆ Ȃ

0̔Ҍ ᵬ

1̔ DMA_ISR Ҭ TCIF

24, 20,
16, 12,
8, 4, 0

CGIFx r 0

x ῃ Ҭ (x = 1ŀ7)(Channel x global
interrupt clear)
֓ᵝ ᴆ Ȃ

0̔Ҍ ᵬ

1̔ DMA_ISR Ҭ GIFȁTEIFȁHTIF
TCIF

10.4.3 DMA x (DMA_CCRx) (x = 1ň7)
̔0x40020000

Ẓ ̔0x08 + 20 x( - 1)

ᵝṿ̔0x0000 0000

Res.
MEM2

MEM
PL[1：0] TCIEHTIETEIEDIRCIRCPINCMINC ENMSIZE[1：0] PSIZE[1：0]

Reserved

171819202122232425 162728293031 26

123456789 01112131415 10

rwrwrw rwrw rwrw rwrw rwrw rwrwrw rw

Bit Field Type Reset Description

31 : 15 Reserved 0 ҹ 0Ȃ

14 MEM2MEM rw 0

Ữ ⌠ Ữ (Memory to memory mode)
ᵝ ᴆ Ȃ

0̔ Ữ ⌠ Ữ

1̔ ꜚ Ữ ⌠ Ữ

13 : 12 PL[1:0] rw 0

ᴨᾢ (Channel priority level)
֓ᵝ ᴆ Ȃ

00̔ᵞ
01̔Ҭ
10̔
11̔

11 : 10 MSIZE[1:0] rw 0

Ữ (Memory size)
֓ᵝ ᴆ Ȃ

00̔8ᵝ
01̔16ᵝ
10̔32ᵝ
11̔Ḡ
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Bit Field Type Reset Description

9 : 8 PSIZE[1:0] rw 0

(Peripheral size)
֓ᵝ ᴆ Ȃ

00̔8ᵝ
01̔16ᵝ
10̔32ᵝ
11̔Ḡ

7 MINC rw 0

Ữ (Memory increment mode)
ᵝ ᴆ Ȃ

0̔Ҍ Ữ ᵬ

1̔ Ữ ᵬ

6 PINC rw 0

(Peripheral increment mode)
ᵝ ᴆ Ȃ

0̔Ҍ ᵬ

1̔ ᵬ

5 CIRC rw 0

(Circular mode)
ᵝ ᴆ Ȃ

0̔Ҍ ᵬ

1̔ ᵬ

4 DIR rw 0

ᴰ (Data transfer direction)
ᵝ ᴆ Ȃ

׆0̔
׆1̔ Ữ

3 TEIE rw 0

ᾛ ᴰ Ҭ (Transfer error interrupt enable)
ᵝ ᴆ Ȃ

0̔ TEҬ
1̔ᾛ TEҬ

2 HTIE rw 0

ᾛ ᴰ Ҭ (Half transfer interrupt enable)
ᵝ ᴆ Ȃ

0̔ HTҬ
1̔ᾛ HTҬ

1 TCIE rw 0

ᾛ ᴰ Ҭ (Transfer complete interrupt enable)
ᵝ ᴆ Ȃ

0̔ TCҬ
1̔ᾛ TCҬ

0 EN rw 0

(Channel enable)
ᵝ ᴆ Ȃ

0̔ Ҍ ᵬ

1̔

10.4.4 DMA xᴶ (DMA_CNDTRx) (x = 1ň7)
̔0x40020000
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Ẓ ̔0x0C + 20 x( - 1)

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

NDT[15: 0]

Reserved

rw

Bit Field Type Reset Description

31 : 16 Reserved 0 ҹ 0Ȃ

15 : 0 NDT[15:0] rw 0

ᴰ (Number of data to transfer)
ᴰ ҹ 0 � 65535Ȃ ҩ Ҍ

ᵬ (DMA_CCRx EN = 0) Ώ῀Ȃ

ҹ ̆ ▼ᵩ ᴰ Ȃ ῤ

DMAᴰ ⁞Ȃ ᴰ ̆ ῤ

ҹ 0̕ ҹ ꜚ ⱴ ̆

ῤ ꜚ ⱴ ҹӊ╠ ṿȂ

ῤ ҹ 0 ̆ ̆ Ҍᴪ

ᴋᵥ ᴰ Ȃ

10.4.5 DMA x (DMA_CPARx) (x = 1ň7)
̔0x40020000

Ẓ ̔0x10 + 20 x( - 1)

ᵝṿ̔0x0000 0000

(DMA_CCRx EN = 1) Ҍ Ώ Ȃ

171819202122232425 162728293031 26

123456789 01112131415 10

PA[15: 0]

PA[31: 16]

rw

rw
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Bit Field Type Reset Description

31 : 0 PA[31:0] rw 0

(Peripheral address)
̆ᵬҹ ᴰ Ȃ

PSIZE =ļ01Ľ(16ᵝ)̆Ҍᶏ PA[0]ᵝȂ ᵬ ꜚ

ҍ Ȃ

PSIZE =ļ10Ľ(32ᵝ)̆Ҍᶏ PA[1 0̔]ᵝȂ ᵬ

ꜚ ҍ Ȃ

10.4.6 DMA x Ỵ (DMA_CMARx) (x = 1ň7)
̔0x40020000

Ẓ ̔0x14 + 20 x( - 1)

ᵝṿ̔0x0000 0000

(DMA_CCRx EN = 1) Ҍ Ώ Ȃ

171819202122232425 162728293031 26

123456789 01112131415 10

MA[15: 0]

MA[31: 16]

rw

rw

Bit Field Type Reset Description

31 : 0 MA[31:0] rw 0

Ữ (Memory address)
Ữ ᵬҹ ᴰ Ȃ

MSIZE =ļ01Ľ(16ᵝ)̆Ҍᶏ MA[0]ᵝȂ ᵬ ꜚ

ҍ Ȃ

MSIZE =ļ10Ľ(32ᵝ)̆Ҍᶏ MA[1̔0]ᵝȂ ᵬ

ꜚ ҍ Ȃ
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11 / (ADC)
11.1 ADCב

12ᵝ ADC ̇ (SAR A/D )Ȃ

A/D ᵬ ̔ ̆ ғ ץ ꜚ ȂA/D ꜚ

ᴆ ȁ ץ ҩ ꜚȂ

( )ᾛ ῀ ₮ԅ /ᵞ ṿṿȂ

ADC ῀ Ҍ 14MHz̆ PCLK2 № ֟ Ȃ

11.2 ADCӀ
ǒ 12ᵝ № SAR ADC̆ 16 ῀ Ȃ

ǒ ADC1 ῤ Ḥ ῤ ᴰ ̆ADC2 ῤ Ḥ ῤ 1.2V
ǒ 1Msps
ǒ ᵬ ̔

ï ̔A/D ѿ

ï ̔A/D ѿҩ ᵞ׆) ⌠ )
ï ̔A/D ⌠ ᴆẢ A/D

ǒ ̆№ ᴆ

ǒ DMAᴰ
ǒ A/D ᴆ̔

ï ᴆ ꜚ

ï ꜚ

ï Timer
ǒ ̆ ṿ ̆ ṿ ṿ ̆ ֟ Ҭ

11.3 ADCꜗ
Ҋ ԅ ADC
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23. ADC
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11.3.1 ADC ῗ ┼

ADC_ADCFG ADEN ᵝ ADC ҉ Ȃ ѿ ADEN ᵝ ̆ ADC ׆
Ҋ Ȃ

ADC҉ ѿ (tSTAB)̆ ADSTᵝ Ȃ

ADSTᵝ Ảץ ̆ ADENᵝ ԍ Ȃ ҩ Ҭ ĂDC₃ӍҌ (ֽ₃ҩ
ɛA)Ȃ

11.3.2
16ҩ Ȃ ץ ң ̔ ↕ ῀ Ȃ ᴋ ҩ ᴋץ҉ ѿ ↓

Ȃᶛ ̆ ץ Ҋ ̔ 3ȁ 8ȁ 2ȁ 2ȁ 0ȁ 2ȁ 2ȁ
15Ȃ

↕ : 16ҩ Ȃ ↕ ױ ADC_SQRx Ҭ Ȃ ↕ Ҭ

Ώ῀ ADC_SQR1 L[3:0]ᵝҬȂ

῀ : 4ҩ Ȃ ῀ ױ ADC_JSQR Ҭ Ȃ ῀

Ώ῀ ADC_JSQR L[1:0]ᵝҬȂ

ADC_SQRx ADC_JSQR ̆ ╠ ̆ѿҩ ꜚ ‖

⌠ ADCץ Ȃ

ᴰ ҍ VREFINTῤ

ᴰ ADC1_IN16 ῤ̆ VREFINT ADC1_IN17 Ȃ ץ ῀ ↕

ңҩῤ Ȃ

11.4 ADC ᵲ

11.4.1
Ҋ̆ADC ѿ Ȃ ADC_CR2 ADON ᵝ ( ԍ

↕ ) ꜚӞ ꜚ ( ԍ ↕ ῀ )̆ CONTᵝҹ 0Ȃ

ѿҩ ↕ ̔

ǒ Ữ 16ᵝ ADC_DR ҬȂ

ǒ EOC( )
ǒ ԅ EOCIĔ↕֟ Ҭ Ȃ

ѿҩ ῀ ̔

ǒ Ữ 16ᵝ ADC_DRJ1 ҬȂ

ǒ JEOC( ῀ )
ǒ ԅ JEOCIEᵝ̆↕֟ Ҭ Ȃ
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303814

ADCLK

ADST

SAMPLE

ADDATA[11:0]

ADEOCF

SAMCTL[2 0] RSLTCTL[2:0]

Sample 

Vin(n)

ADDATA[11:0]

24.

11.4.2
Ҋ̆ ѿ ׆ ᶏ A/D ̆ ᵬ Ҋ̔

ᴆ ᵝ ADST ׆̆ ⌠ A/D Ȃ

A/D Ă/D ṿ ⌠ Ҭ ĂDIF ̆

ԅ Ҭ ̆↕ ֟ Ҭ Ȃ

̆ADSTᵝ ꜚ 0̆A/D ῀ Ȃ

603371

ADST

Chsel[2:0]

sample

ADDATA[11:0]

SAR[11:0]

3'b000 3'b010 3'b1113'b101

R0 R2 R7R5

R0 R2 R5 R7

DMA DMA DMADMA

0, 2, 5, 7 ADCHS[8 0] = 9'b010100101

25. Ґᶕ
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11.4.3
Ҭ̆ ╠ ADC ѿ ҉ ꜚ ѿ Ȃ ꜚ

ADC_CR2 ҉ ADONᵝ ꜚ̆ CONTᵝ 1Ȃ ҩ ̔ ѿҩ ↕ ̔

ǒ Ữ 16ᵝ ADC_DR ҬȂ

ǒ EOC( )
ǒ ԅ EOCIĔ↕֟ Ҭ Ȃ

ѿҩ ῀ ̔

ǒ Ữ 16ᵝ ADC_DRJ1 ҬȂ

ǒ JEOC( ῀ )
ǒ ԅ JEOCIEᵝ̆↕֟ Ҭ Ȃ

550679

ADST

Chsel[2:0]

sample

ADDATA[11:0]

3'b000 3'b010 3'b1113'b101

0, 2, 5, 7 ADCHS[8 0] = 9'b010100101

3'b000 3'b010 3'b101 3'b111 3'b010

ADST

26. ᶕ

11.4.4
ADC ᵞԍᵞ ṿ ԍ ṿ ĂWD ᵝ Ȃ ṿᵝԍ ADC_HTR

ADC_LTR ᵞ 12 ҩ ᵝҬȂ ADC_CR1 AWDIE ᵝץᾛ ֟ Ҭ Ȃ

ṿ ԍ ADC_CR2 ҉ ALIGNᵝ Ȃ ӊ╠ Ȃ

11.4.5
ѿ Ȃ

ADC_CR1 SCANᵝ Ȃѿ ҩᵝ ĂDC ADC_SQRX
( ↕ ) ADC_JSQR( ῀ ) Ҭ Ȃ ҩ ҩ ҉ Ȃ

ҩ ̆ ѿ Ҋѿҩ ꜚ Ȃ ԅ CONTᵝ̆ Ҍᴪ ѿҩ ҉Ả

̆ Ῥ ׆ ѿҩ Ȃ ԅ DMAᵝ̆ EOC ̆DMA └ ↕

ᴰ ⌠ SRAMҬȂ ῀ Ữ ADC_JDRx ҬȂ
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11.4.6 ῇ

῀̔

ADC_CR1 JAUTOᵝ̆ ғ SCANᵝ̆ ᶏ ῀ⱳ Ȃ

ǒ ≠ ADC_CR2 ADONᵝ̆ ꜚѿ ↕ Ȃ

ǒ ↕ ֟ ѿ ῀ ̆ ╠ ᵝ̆ ῀ ↓ ץ

ǒ ̆ ҉ Ҭ ↕ Ȃ ῀ ֟ ѿ ↕Ԋᴆ̆ ῀ Ҍᴪ Ҭ ̆

ᵖ ↕ ↓ ῀ ↓ Ȃ

Е ᶕ ῇ Ї Ḧ Ԑᴌ ԓ ῇ ∆ɼᶡ Е ∆ ҿ 28ү ADC ( 2үΊ

1.5ү )Ї Ӑ 29ү ADC ɼ ꜚ ῀̔

ԅ JAUTO ᵝ̆ ↕ ӊ ̆ ῀ ꜚ Ȃ ץ ADC_SQRx
ADC_JSQR Ҭ 20 ҩ ↓Ȃ ̆ ῀ Ȃ JAUTO
ᵝ ԅ CONT ᵝ̆ ↕ ῀ ↓ Ȃ ԍ ADC № ҹ 4 8 ̆

׆ ↕ ℗ ⌠ ῀ ↓ ׆ ῀ ℗ ⌠ ↕ ↓ ̆ᴪ ꜚ ῀ 1ҩ ADC ̕ ADC
№ ҹ 2 ̆↕ 2ҩ ADC Ȃ ЕҒ ᶕ ꜠ ῇ ɼ

11.4.7
↕ ̔

ADC_CR1 ҉ DISCENᵝ Ȃ ץ ѿҩ ↓ n (n<=8)̆
ADC_SQRx ↓ ѿ №Ȃ ṿ n ADC_CR1 DISCNUM[2:0] ᵝ ₮Ȃ

ѿҩ Ḥ ץ ꜚ ADC_SQRx Ҭ Ҋѿ n ̆ ⌠ ↓ ҹ Ȃ

↓ ADC_SQR1 L[3:0] ӈȂ Е װ ҅ү ∑ Ї ∆ Ғ ה꜠

ɼ ЇҐ҅ ꜠ ҅ү ɼ ῀ ̔

ADC_CR1 JDISCENᵝ Ȃ ѿҩ Ԋᴆ ̆ ҩ

ADC_JSQR Ҭ ↓Ȃѿҩ Ḥ ץ ꜚ ADC_JSQR Ҋѿҩ ↓

̆ ⌠ ↓Ҭ ҹ Ȃ ↓ ADC_JSQR JL[1:0]ᵝ ӈȂ

ǒ ῀ ̆Ҋҩ ꜚ 1ҩ ῀

ǒ Ҍ ᶏ ꜚ ῀

ǒ ᾧ ҹ ↕ ῀ Ȃ ᵬ ԍѿ

11.4.8 DMA
ҹ ↕ ṿỮ ѿҩֽ Ҭ̆ ץ ҩ ↕ ᶏ DMĂ ץ

ᾧҡ Ữ ADC_DR Ҭ Ȃ

↕ ֟ DMA ̆ ׆ ADC_DR ᴰ ⌠

Ȃ Е ADC1 ADC3 DMAꜗ ɼ ADC2 װ ADC Ї⌐ ADC1 DMAꜗ ᴶ

ɼ

11.5 ADC
2ҩ ҉ץ ADC ֟ Ҭ̆ ᶏץ ADC Ȃ ADC ̆ ADC1_CR1

Ҭ DUALMOD[2:0]ᵝ ̆ ꜚ ץ ADC1Һ ADC2׆ ֜ Ȃ ADC
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̆ Ԋᴆ ̆ ῒ ֽ Һ ADC̆׆ ADC ᴆ ̆

ץ ׆ Ȃᵖ ̆Һ ׆ ADC Ȃ῍ 6 :

ǒ ῀

ǒ ↕

ǒ ֜

ǒ ֜

ǒ ֜
ǒ

ץ Ҋ↓ ᶏ ҉ ̔

ǒ ῀ + ↕

ǒ ↕ +֜
ǒ ῀ +֜

Е ADC Їҿԋ Ӏ ҏ ה Ї ᶕ DMAᵣЇ ᶕҒᶕ DMAᴶ ∑ ɼ

11.5.1 ῇ

ѿҩ ῀ Ȃ ADC1 ῀ ῏ ( ADC1_CR2 JEXTSEL[2:0]
)̆ ADC2 ᶫ Ȃ ЕҒ 2ү ADCҏ (ҩү ADC ҅ү ҏ

Ғ ) ADC1 ADC2 ̔

ǒ Ữ ҩ ADC ADC_JDRx Ҭ

ǒ ADC1/ADC2 ῀ ̆֟ JEOCҬ ( ᴋѿ ADC ԅҬ )

Е ҲЇ Ί ∆Ї Ḧ 2ү ∆Ҳ ∆ Ї ∑ ∆

ЇΊ ∆ ADC ᴰ ɼ

11.5.2 ∑

↕ ҉ Ȃ ADC1 ↕ ῏ ( ADC1_CR2 EXTSEL[2:0]
)̆ ADC2 ᶫ Ȃ

̔Ҍ 2ҩ ADC҉ (ңҩ ADC ѿҩ ҉ Ҍ )Ȃ

ADC1 ADC2 ̔

ǒ ֟ ѿҩ 32ᵝ DMAᴰ ( ԅ DMAᵝ) 3̆2ᵝ ADC1_DR ῤ ᴰ ⌠ SRAMҬ̆
҉ ҩ ADC2 ̆ᵞ ҩ ADC1

ǒ ADC1/ADC2 ↕ ̆֟ EOCҬ ( ᴋѿ ADC ԅҬ )

Е ∑ ҲЇ Ί ∆Ї Ḧ 2ү ∆Ҳ ∆ Ї ∑

∆ ЇΊ ∆ ADC ᴰ ɼ

11.5.3 ֢

ԍ ↕ ( ҹѿҩ )Ȃ ADC1 ↕ ῏Ȃ ֟ ̔

ǒ ADC2 ꜚ

ǒ ADC1 7ҩ ADC ꜚ

ԅ ADC1 ADC2 CONTᵝ̆ ңҩ ADC ↕ ȂADC1֟ ѿҩ EOC
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Ҭ ( EOCIEᶏ )̆֟ ѿҩ 32ᵝ DMAᴰ ( ԅ DMAᵝ)̆ADC1_DR 32ᵝ
ᴰ ⌠ SRAM̆ADC1_DR ҉ ҩ ADC2 ̆ᵞ ҩ ADC1 Ȃ

Е ᾡ <7ү ADCCLK Ї ᾭ ADC1 ADC2 ҩү ɼ

11.5.4 ֢

ԍ ↕ ( ҹѿҩ )Ȃ ADC1 ↕ ῏Ȃ

֟ ̔

ǒ ADC2 ꜚ

ǒ ADC1 14ҩ ADC ꜚ

ǒ ԋ 14ҩ ADC ADC2Ῥ ꜚ̆

Е ᾡ <14ү ADCCLK Їװ ᾭ Ґү ɼADC1֥ ҅ү EOCҲ ( EOCIEᶕ )Ї֥
҅ү 32ᵣ DMAᴶ ( ԋ DMAᵣ)ЇADC1_DR 32ᵣ ᴶ └ SRAMЇADC1_DR ҏ ү

ADC2 Їᵤ ү ADC1 ɼ

28ү ADC ꜠ ꜠ ADC2 ɼ

ү ҐҒ CONTᵣЇ ҿ ∑ ɼ

11.5.5 ֢

ԍ ῀ Ȃ ADC1 ῀ ῏Ȃ

ǒ ѿҩ ֟ ̆ADC1҉ ῀

ǒ ԋҩ ⌠ ̆ADC2҉ ῀

ǒ

ᾛ ֟ JEOCҬ ̆ ADC1 ῀ ֟ ѿҩ JEOCҬ Ȃ

ᾛ ֟ JEOCҬ ̆ ADC2 ῀ ֟ ѿҩ JEOCҬ Ȃ

῀ ̆ ѿҩ ̆֜ ׆ ADC1 ῀ Ȃ

11.5.6
̆ ADC Ҍ ᵬ̆ ҩ ADC ᵬȂ

11.5.7 ∑/ ῇ
↕ ץ Ҭ ץ̆ ꜚ ῀ Ȃ Е ∑/ ῇ ҲЇ Ί

∆Ї Ḧ 2ү ∆Ҳ ∆ Ї ∑ ∆ ЇΊ ∆ ADC

ᴰ ɼ

11.5.8 ∑ +֢
↕ ץ Ҭ ץ̆ ꜚ ῀ ֜ Ȃ

῀֜ ῀Ԋᴆ⌠ ꜚȂ ↕ ̆ҹԅ ῀ Ḡ ̆

ADC(Һ (׆ ↕ Ả ̆ ῀ Ȃ

Е ∑ +֢ ҲЇ Ί ∆Ї Ḧ 2ү ∆Ҳ

∆ Ї ∑ ∆ ЇΊ ∆ ADC ᴰ ɼ
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11.5.9 ῇ +֢
ѿҩ ῀Ԋᴆ Ҭץ ѿҩ֜ Ȃ ’Ҋ̆֜ Ҭ ̆ ῀ ꜚ̆ ῀ ↓

̆֜ Ȃ Е ADC ⅎ ҿ 4 Ї֢ Ғᴰ ⅎ Ї

8ү ADC ғ 6ү ADC Ї Ғ 7ү ADC ɼ

11.6 ADCҲ
↕ ῀ ֟ Ҭ ̆ ᵝ Ӟ ֟ Ҭ Ȃ ױ Ҭ ᶏ

ᵝȂ

ǒ JSTRT( ῀ ꜚ)
ǒ STRT( ↕ ꜚ)

50. ADCҲ

Ҭ Ԋᴆ Ԋᴆ ᶏ └ᵝ

↕ EOC EOCIE

῀ JEOC JEOCIE

ԅ ᵝ AWD AWDIE

11.6.1 ‼

ADC ѿҩῤ ‰ Ȃ ‰ ⁞ ῤ ‰ Ȃ ‰ ̆

ҩ ҉ ᴪ ₮ѿҩ ḱ ( ṿ)̆ ҩ ԍ Ҭ ҩ ҉֟ Ȃ

ADC_CR2 CALᵝ ꜚ ‰Ȃѿ ‰ C̆ALᵝ ᴆ ᵝ̆ ץ Ȃ

҉ ѿ ADC ‰Ȃ ‰ ̆ ‰ Ữ ADC_DRҬȂ Е1. ҏ ҅ ‼ɼ

2. ꜠ ‼╦ЇADC ԓῗ (ADON=ń0ń) ҩү ADC ɼ

303814

 

27. ‼
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11.7
ADC_CR2 Ҭ ALIGNᵝ Ữ Ȃ ץ ̆ Ҋ Ȃ ῀

ṿ ⁞ ԅ ADC_JOFRx Ҭ ӈ Ẓ ̆ ץ ѿҩ ṿȂSEXTᵝ
ṿȂ ԍ ↕ ̆Ҍ ⁞ Ẓ ṿ̆ 12ҩᵝ Ȃ

303814

 

 

 

 

28.

11.7.1
ADC ᶏ ҩ ADC_CLK ῀ ̆ ץ ADC_SMPR1 ADC_SMPR2
Ҭ SMP[2:0]ᵝ Ȃ ҩ ≢№ץ Ҍ Ȃ

Ҋ ̔

TCONV = + 12.5ҩ

ᶛ ̔

ADCCLK = 14MHz̆ ҹ 1.5

TCONV = 1.5 + 12.5 = 14 = 1�s

11.8
ץ Ԋᴆ (ᶛ ̆EXTI )Ȃ ԅ EXTTRIG └ᵝ̆↕ Ԋᴆ

ȂEXTSEL[2:0] JEXTSEL2:0] └ᵝᾛ 8 ҩ ԊᴆҬ ѿҩ̆ ץ ↕

῀ Ȃ

Е Ḫ ҿ ADC ∑ ῇ Ї ҏ װ ꜠ ɼ

51. ∑

EXTSEL[2:0]

TIM1_CC1Ԋᴆ ҉ ῤ Ḥ 000
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EXTSEL[2:0]

TIM1_CC2Ԋᴆ ҉ ῤ Ḥ 001

TIM1_CC3Ԋᴆ ҉ ῤ Ḥ 010

TIM2_CC2Ԋᴆ ҉ ῤ Ḥ 011

TIM3_TRGOԊᴆ ҉ ῤ Ḥ 100

TIM4_CC4Ԋᴆ ҉ ῤ Ḥ 101

SWSTART ᴆ └ᵝ 111

52. ∑

EXTSEL[2:0]

TIM1_TRGOԊᴆ ҉ ῤ Ḥ 000

TIM1_CC4Ԋᴆ ҉ ῤ Ḥ 001

TIM2_TRGOԊᴆ ҉ ῤ Ḥ 010

TIM2_CC1Ԋᴆ ҉ ῤ Ḥ 011

TIM3_CC4Ԋᴆ ҉ ῤ Ḥ 100

TIM4_TRGOԊᴆ ҉ ῤ Ḥ 101

JSWSTART ᴆ └ᵝ 111

11.9 ᴶ

ᴰ ץ ᴆ (TA)Ȃ

ᴰ ῤ ADC1_IN16 ῀ ̆ ᴰ ₮ ṿȂ

ᴰ ₮ ̆ ԍ ֟ ̆ Ẓ Ҍ ҉ᴪ Ҍ Ȃ

ῤ ᴰ ԍ ̆ Ҍ Ȃ ̆ ᶏ ѿ

ҩ ᴰ Ȃ
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29. ᴶ

Е

ǒ ADC1_IN16 ῀

ǒ ҹ 17.1 ɛs
ǒ ADC └ 2(ADC_CR2) TSVREFEᵝ̆ץ ῏ Ҋ ᴰ

ǒ ADONᵝ ꜚ ADC ( )
ǒ ADC ҉ VSENSE
ǒ ≠ Ҋ↓Ὲ ₮

=(V25-VSENSE)/Avg_Slope+25 ЕV25 = VSENSE 25ÁC ẅ

Avg_SlopeИ ғ VSENSE

ῳ Ҳ V25 Avg_Slope ẅɼ

ᴶ ῗה └ װ ₴ VSENSE ╦Ї ҅ү ɼADC ҏ Ӥ ҅ү Ї

ҿԋ Ї ADON TSVREFEᵣ

11.10 ADC
53. ADC

Offset Acronym Register Name Reset Section

0x00 ADC_SR ADC 0x00000000 11.10.1

0x04 ADC_CR1 ADC └ 1 0x00000000 11.10.2

0x08 ADC_CR2 ADC └ 2 0x00000000 11.10.3

0x0C ADC_SMPR1 ADC 1 0x00000000 11.10.4

0x10 ADC_SMPR2 ADC 2 0x00000000 11.10.5

0x14 � 0x20 ADC_JOFR1 �4 ADC ῀ Ẓ 1�4 0x00000000 11.10.6
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Offset Acronym Register Name Reset Section

0x24 ADC_HTR ADC ṿ 0x00000000 11.10.7

0x28 ADC_LTR ADC ᵞ ṿ 0x00000000 11.10.8

0x2C ADC_SQR1 ADC ↕ ↓ 1 0x00000000 11.10.9

0x30 ADC_SQR2 ADC ↕ ↓ 2 0x00000000 11.10.10

0x34 ADC_SQR3 ADC ↕ ↓ 3 0x00000000 11.10.11

0x38 ADC_JSQR ADC Ύ ↓ 0x00000000 11.10.12

0x3C� 0x48 ADC_JDRx ADC ῀ 0x00000000 11.10.13

0x4C ADC_DR ADC ↕ 0x00000000 11.10.14

11.10.1 ADC (ADC_SR)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x00

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

JSTRTReserved STRT JEOC EOC AWD

rwrw rwrw rw

Bit Field Type Reset Description

31 : 5 Resvered ҹ 0Ȃ

4 STRT rw 0

STRT̔ ↕ ᵝ (Regular channel Start flag)
ᵝ ᴆ ↕ ̆ ᴆ Ȃ

0̔ ↕ ̕

1̔ ↕ Ȃ

3 JSTRT rw 0

JSTRT̔ ῀ ᵝ (Injected channel Start flag)
ᵝ ᴆ ῀ ̆ ᴆ Ȃ

0̔ ῀ ̕

1̔ ῀ Ȃ

2 JEOC rw 0

JEOC̔ ῀ ᵝ (Injected channel end of
conversion)
ᵝ ᴆ ῀ ̆ ᴆ

0̔ ̕

1̔ Ȃ
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Bit Field Type Reset Description

1 EOC rw 0

EOC̔ ᵝ (End of conversion)
ᵝ ᴆ ( ↕ ῀) ̆

ᴆ ADC_DR
0̔ ̕

1̔ Ȃ

0 AWD rw 0

AWD̔ ᵝ (Analog watchdog flag)
ᵝ ᴆ ṿ ₮ԅ ADC_LTR

ADC_HTR ӈ ̆ ᴆ

0̔ Ԋᴆ̕

1̔ ԊᴆȂ

11.10.2 ADC ┼ (ADC_CR1)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x04

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

rwrw rwrw rw

JEOC

DUALMOD[3:0]ReservedAWEN
AWDEN

EN

IE

JDISC

EN
DISC

EN

AWD

SGL
JAUTO SCAN AWDIE EOCIE AWDCH[4:0]

Bit Field Type Reset Description

31 : 24 Resvered ҹ 0Ȃ

23 AWDEN rw 0

AWDEN̔ ↕ ҉ (Analog watch-
dog enable on regular channels)
ᵝ ᴆ Ȃ

0̔ ↕ ҉ ̕

1̔ ↕ ҉ᶏ Ȃ

22 JAWDEN rw 0

JAWDEN̔ ῀ ҉ (Analog watch-
dog enable on injected channels)
ᵝ ᴆ Ȃ

0̔ ῀ ҉ ̕

1̔ ῀ ҉ᶏ Ȃ

21 : 20 Resvered ҹ 0Ȃ
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Bit Field Type Reset Description

19 : 16
DUALMOD
[3:0]

rw 0

DUALMOD[3:0]̔ (Dual mode selection)
ᴆᶏ ֓ᵝ ᵬ Ȃ

0000̔
0001̔ ↕ + ῀

0010̔ ↕ +֜
0011̔ ῀ + ֜

0100̔ ῀ + ֜

0101̔ ῀

0110̔ ↕

0111̔ ֜

1000̔ ֜

1001̔֜
Е ADC2 ADC3Ҳ ֙ᵣҿḦ ᵣ ҲЇ

ᴰ֥ ҅ү ᴌЇ ҧ ɼ

ᴑᵫ ╦ῗ ɼ

15 : 13 DISCNUM[2:0] rw 0

DISCNUM[2:0]̔ (Discontinuous
mode channel count)
ᴆ ֓ᵝ ӈ Ҋ̆ ⌠

↕

000̔1ҩ
001̔2ҩ
ŀŀ

111̔8ҩ

12 JDISCEN rw 0

JDISCEN̔ ῀ ҉ (Discontinuous
mode on injected channels)
ᵝ ᴆ ̆ ԍ ῏ ῀ ҉

0̔ ῀ ҉ ̕

1̔ ῀ ҉ᶏ Ȃ

11 DISCEN rw 0

DISCEN̔ ↕ ҉ (Discontinuous
mode on regular channels)
ᵝ ᴆ ̆ ԍ ῏ ↕ ҉

0̔ ↕ ҉ ̕

1̔ ↕ ҉ᶏ Ȃ

10 JAUTO rw 0

JAUTO̔ ꜚ ῀ (Automatic Injected
Group conversion)
ᵝ ᴆ ̆ ԍ ῏ ↕

ꜚ ῀

0̔῏ ꜚ ῀ ̕

1̔ ꜚ ῀ Ȃ
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Bit Field Type Reset Description

9 AWDSGL rw 0

JAUTO̔AWDSGL̔ Ҭ ѿҩ ѿ ҉ᶏ

(Enable the watchdog on a single channel in
scan mode)
ᵝ ᴆ ̆ ԍ ῏ AWDCH[4:0]

ᵝ ҉ ⱳ

0̔ ҉ᶏ ̕

1̔ ѿ ҉ᶏ Ȃ

8 SCAN rw 0

SCAN̔ (Scan mode)
ᵝ ᴆ ̆ ԍ ῏ Ȃ

Ҭ̆ ADC_SQRx ADC_JSQRx
Ҭ Ȃ

0̔῏ ̕

1̔ᶏ Ȃ

Е ⅎ⌡ ԋ EOCIE JEOCIEᵣЇ ҅ү

ᴰ֥ EOC JEOCҲ ɼ

7 JEOCIE rw 0

JEOCIE̔ᾛ ֟ ῀ Ҭ (Interrupt en-
able for injected channels)
ᵝ ᴆ ̆ ԍ ᾛ ῀

֟ Ҭ Ȃ

0̔ JEOCҬ ̕

1̔ᾛ JEOCҬ Ȃ ᴆ JEOCᵝ ֟ Ҭ Ȃ

6 AWDIE rw 0

AWDIE ᾛ̔ ֟ Ҭ (Analog watchdog in-
terrupt enable)
ᵝ ᴆ ̆ ԍ ᾛ ֟

Ҭ Ȃ Ҋ̆ ⌠

ṿ ̆ ԅ ᵝ ᴪҬ Ȃ

0̔ Ҭ ̕

1̔ᾛ Ҭ

5 EOCIE rw 0

EOCIE̔ᾛ ֟ EOCҬ (Interrupt enable for EOC)
ᵝ ᴆ ̆ ԍ ᾛ ֟

Ҭ Ȃ

0̔ EOCҬ ̕

1̔ᾛ EOCҬ Ȃ ᴆ EOCᵝ ֟ Ҭ Ȃ
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Bit Field Type Reset Description

4 : 0 AWDCH[4:0] rw 0

AWDCH[4:0]̔ ᵝ (Analog watchdog
channel select bits)
֓ᵝ ᴆ ̆ ԍ Ḡ

῀ Ȃ

00000̔ADC ῀ 0
00001̔ADC ῀ 1
ŀŀ

01111̔ADC ῀ 15
10000̔ADC ῀ 16
10001̔ADC ῀ 17
Ḡ ῒז ṿȂ

ЕADC1 ῇ 16 17 Ὺ ⅎ⌡ └

ԋ ᴶ VREFINTɼADC2 ῇ 16

17 Ὺ └ԋ VSSɼADC3 ῇ 9ɻ14ɻ15ɻ

16ɻ17ғ Vss ɼ

11.10.3 ADC ┼ (ADC_CR2)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x08

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

RST CAL CONT ANOD

rwrw rw rw

EXTSEL[2:0]
SW

START

JEXT
TRIG ALIGN DMA

TS
VREFE

Res.
EXT
TRIG

JSW
START

CAL
ReservedReservedJEXTSEL[2:0]

rwrw rwrwrw

rwrw rwrw

Bit Field Type Reset Description

31 : 24 Resvered ҹ 0Ȃ

23 TSVREFE rw 0

ᵝ ᴆ ̆ ԍ ᴰ

VREFINT Ȃ ԍ 1ҩ ADC ᴆҬ̆ ᵝֽ₮

ADC1ҬȂ
0̔ ᴰ VREFINT̕
1̔ ᴰ VREFINTȂ
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Bit Field Type Reset Description

22 SWSTART rw 0

SWSTART̔ ↕ (Start conversion of reg-
ular channels)

ᴆ ᵝץ ꜚ ̆ ᴆ ҉

ᵝȂ EXTSEL[2:0]ᵝҬ ԅ SWSTARTҹ
Ԋᴆ̆ ᵝ ԍ ꜚѿ ↕

0̔ ᵝ ̕

1̔ ↕ Ȃ

21 JSWSTART rw 0

JSWSTART̔ ῀ (Start conversion of in-
jected channels)

ᴆ ᵝץ ꜚ ̆ ᴆ ᵝ

ᴆ ҉ ᵝȂ JEXTSEL[2:0]ᵝҬ
ԅ JSWSTARTҹ Ԋᴆ̆ ᵝ ԍ ꜚѿ ῀

0̔ ᵝ ̕

1̔ ῀ Ȃ

20 EXTTRIG rw 0

EXTTRIG̔ ↕ (External trig-
ger conversion mode for regular channels)
ᵝ ᴆ ̆ ԍ ץ ꜚ ↕

Ԋᴆ

0̔Ҍ Ԋᴆ ꜚ ̕

1̔ᶏ Ԋᴆ ꜚ Ȃ

19 : 17 EXTSEL[2:0] rw 0

EXTSEL[2:0]̔ ꜚ ↕ Ԋᴆ (Ex-
ternal event select for regular group)
֓ᵝ ԍ ꜚ ↕ ԊᴆȂ

ADC1 ADC2 Ҋ:
000̔ 1 CC1Ԋᴆ 100̔ 3 TRGOԊ
ᴆ

001̔ 1 CC2Ԋᴆ 101̔ 4 CC4Ԋᴆ
110̔EXTI 11/ TIM8_TRGO Ԋᴆ 010̔ 1
CC3Ԋᴆ
011̔ 2 CC2Ԋᴆ 111̔SWSTART

16 Resvered ҹ 0Ȃ

15 JEXTTRIG rw 0

JEXTTRIG̔ ῀ (External trig-
ger conversion mode for injected channels)
ᵝ ᴆ ̆ ԍ ץ ꜚ ῀

ԊᴆȂ

0̔Ҍ Ԋᴆ ꜚ ̕

1̔ᶏ Ԋᴆ ꜚ Ȃ
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Bit Field Type Reset Description

14 : 12 JEXTSEL[2:0] rw 0

JEXTSEL[2:0]̔ ꜚ ῀ Ԋᴆ

(External event select for injected group)
֓ᵝ ԍ ꜚ ῀ ԊᴆȂ

000̔ 1 TRGOԊᴆ 100̔ 3 CC4Ԋ
ᴆ

001̔ 1 CC4Ԋᴆ 101̔ 4 TRGOԊ
ᴆ

110̔EXTI 15/TIM8 010̔ 2 TRGOԊᴆ
011̔ 2 CC1Ԋᴆ 111̔JSWSTART

11 ALIGN rw 0

ALIGN̔ (Data alignment)
ᵝ ᴆ

0̔ ̕

1̔ Ȃ

10̔9 Resvered ҹ 0Ȃ

8 DMA rw 0

DMA̔ Ữ (Direct memory access
mode)
ᵝ ᴆ Ȃ DMA └ Ȃ

0̔Ҍᶏ DMA ̕

1̔ᶏ DMA Ȃ

Е ADC1 ADC3 ֥ DMA ɼ

7 : 4 Resvered ҹ 0Ȃ

3 RSTCAL rw 0

RSTCAL̔ ᵝ ‰ (Reset calibration)
ᵝ ᴆ ᴆ Ȃ ‰ ∆

ᵝ Ȃ

0̔ ‰ ∆ ̕

1̔∆ ‰ Ȃ

Е RSTCALЇ ‼

ɼ

2 CAL rw 0

CAL̔A/D ‰ (A/D Calibration)
ᵝ ᴆ ץ ‰̆ ‰ ᴆ

Ȃ

0̔ ‰ ̕

1̔ ‰Ȃ

1 CONT rw 0

CONT̔ (Continuous conversion)
ᵝ ᴆ Ȃ ԅ ᵝ ↕̆

⌠ ᵝ Ȃ

0̔ ̕

1̔ Ȃ
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Bit Field Type Reset Description

0 ADON rw 0

ADON̔ /῏ A/D (A/D converter ON / OFF)
ᵝ ᴆ Ȃ ᵝҹĽ0Ľ ̆Ώ῀Ľ1Ľ
ADC׆ Ҋ Ȃ ᵝҹĽ1Ľ ̆Ώ῀Ľ1Ľ
ꜚ Ȃ ̆ ҉

ѿҩ tSTABȂ
0̔῏ ADC / ‰̆ ῀ ̕

1̔ ADC ꜚ Ȃ

Е ү Ҳғ ADON҅ Ὶלᵣ Ї∑

Ғ ɼ ҿԋ ɼ

11.10.4 ADC ┼ (ADC_SMPR1)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x0C

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

rw rw

SMP16[2:0]

SMP

15 0
SMP14[2:0]

rw rwrw

rwrw rwrw

SMP15[2:1]SMP17[2:0]

SMP13[2:0] SMP12[2:0] SMP11[2:0] SMP10[2:0]

Bit Field Type Reset Description

31 : 24 Resvered ҹ 0Ȃ

23 : 0 SMPx[2:0] rw 0

SMPx[2:0]̔ x (Channel x Sample
time selection)
֓ᵝ ԍ ҩ Ȃ

Ҭ ᵝ Ḡ Ҍ Ȃ

000̔1.5 100̔41.5
001̔7.5 101̔55.5
010̔13.5 110̔71.5
011̔28.5 111̔239.5
ЕADC1 ῇ 16 17 Ὺ ⅎ⌡ └

ԋ ᴶ VREFINTɼ
ADC2 ῇ 16 17 Ὺ └ԋ Vssɼ

ADC3 ῇ 14ɻ15ɻ16ɻ17ғ Vss ɼ

11.10.5 ADC ┼ (ADC_SMPR2)
̔ADC1:0x40012400,ADC2:0x40012800
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Ẓ ̔0x10

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

rw rw

SMP6[2:0]

SMP

5 0
SMP4[2:0]

rw rwrw

rwrw rwrw

SMP5[2:1]SMP7[2:0]

SMP3[2:0] SMP2[2:0] SMP1[2:0] SMP0[2:0]

SMP8[2:0]SMP9[2:0]Res.

rw rw

Bit Field Type Reset Description

31 : 30 Resvered ҹ 0Ȃ

29 : 0 SMPx[2:0] rw 0

SMPx[2:0]̔ x (Channel x Sample
time selection)
֓ᵝ ԍ ҩ Ȃ

Ҭ ᵝ Ḡ Ҍ Ȃ

000̔1.5 100̔41.5
001̔7.5 101̔55.5
010̔13.5 110̔71.5
011̔28.5 111̔239.5
ЕADC3 ῇ 9ғ Vss

11.10.6 ADC ┼ (ADC_JOFRx)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x14-0x20

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

Reserved JOFFSETx[11:0]

rw

Bit Field Type Reset Description

31 : 12 Resvered ҹ 0Ȃ
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Bit Field Type Reset Description

11 : 0
JOFFSETx
[11:0]

rw 0

JOFFSETx[11:0]̔ ῀ x Ẓ (Data offset
for injected channel x)

῀ ̆ ֓ᵝ ӈԅ ԍ׆

Ҭ⁞ ṿȂ ץ ADC_JDRx Ҭ

₮Ȃ

11.10.7 ADC ┼ (ADC_HTR)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x24

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

Reserved HTR[11:0]

rw

Bit Field Type Reset Description

31 : 12 Resvered ҹ 0Ȃ

11 : 0 HT[11:0] rw 0
HT[11:0]̔ ṿ (Analog watchdog high
threshold)
֓ᵝ ӈԅ ṿ Ȃ

11.10.8 ADC ┼ (ADC_LTR)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x28

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

Reserved HTR[11:0]

rw
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Bit Field Type Reset Description

31 : 12 Resvered ҹ 0Ȃ

11 : 0 LT[11:0] rw 0
LT[11:0]̔ ᵞ ṿ (Analog watchdog low
threshold)
֓ᵝ ӈԅ ṿᵞ Ȃ

11.10.9 ADC ┼ (ADC_SQR1)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x2C

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

rw

SQ16[4:1]

SQ16

_ 0
SQ15[4:0]

rw rw

rwrwrw

L[3:0]

SQ14[4:0] SQ13[4:0]

Bit Field Type Reset Description

31 : 24 Resvered ҹ 0Ȃ

23 : 20 L[3:0] rw 0

L[3:0]̔ ↕ ↓ (Regular channel sequence
length)
֓ᵝ ᴆ ӈ ↕ ↓Ҭ

0000̔1ҩ
0001̔2ҩ
ŀŀ

1111̔16ҩ

19 : 15 SQ16[4:0] rw 0

SQ16[4:0]̔ ↕ ↓Ҭ 16ҩ (16th conversion
in regular sequence)
֓ᵝ ᴆ ӈ ↓Ҭ 16 ҩ
(0� 17)Ȃ

14 : 10 SQ15[4:0] rw 0
SQ15[4:0]̔ ↕ ↓Ҭ 15ҩ (15th conversion
in regular sequence)

9 : 5 SQ14[4:0] rw 0
SQ14[4:0]̔ ↕ ↓Ҭ 14ҩ (14th conversion
in regular sequence)

4 : 0 SQ13[4:0] rw 0
SQ13[4:0]̔ ↕ ↓Ҭ 13ҩ (13th conversion
in regular sequence)

11.10.10 ADC ┼ (ADC_SQR2)
̔ADC1:0x40012400,ADC2:0x40012800
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Ẓ ̔0x30

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

rw

SQ10[4:1]

SQ10

_ 0
SQ9[4:0]

rw rw

rwrwrw

SQ8[4:0] SQ7[4:0]

SQ11[4:0]SQ12[4:0]

rw

Bit Field Type Reset Description

31 : 30 Resvered ҹ 0Ȃ

29 : 25 SQ12[4:0] rw 0

SQ12[4:0]̔ ↕ ↓Ҭ 12ҩ (12th conversion
in regular sequence)
֓ᵝ ᴆ ӈ ↓Ҭ 16 ҩ
(0� 17)Ȃ

24: 20 SQ11[4:0] rw 0

SQ11[4:0]̔ ↕ ↓Ҭ 11ҩ (11th conversion
in regular sequence)
֓ᵝ ᴆ ӈ ↓Ҭ 16 ҩ
(0� 17)Ȃ

19 : 15 SQ10[4:0] rw 0
SQ10[4:0]̔ ↕ ↓Ҭ 10ҩ (10th conversion
in regular sequence)

14 : 10 SQ9[4:0] rw 0
SQ9[4:0]̔ ↕ ↓Ҭ 9 ҩ (9th conversion in
regular sequence)

9 : 5 SQ8[4:0] rw 0
SQ8[4:0]̔ ↕ ↓Ҭ 8 ҩ (8th conversion in
regular sequence)

4 : 0 SQ7[4:0] rw 0
SQ7[4:0]̔ ↕ ↓Ҭ 7 ҩ (7th conversion in
regular sequence)

11.10.11 ADC ┼ (ADC_SQR3)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x34

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

rw

SQ4[4:1]

SQ4

_ 0
SQ3[4:0]

rw rw

rwrwrw

SQ2[4:0] SQ1[4:0]

SQ5[4:0]SQ6[4:0]

rw

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

146/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

Bit Field Type Reset Description

31 : 30 Resvered ҹ 0Ȃ

29 : 25 SQ6[4:0] rw 0

SQ6[4:0]̔ ↕ ↓Ҭ 6 ҩ (6th conversion in
regular sequence)
֓ᵝ ᴆ ӈ ↓Ҭ 16 ҩ
(0� 17)Ȃ

24: 20 SQ5[4:0] rw 0

SQ5[4:0]̔ ↕ ↓Ҭ 5 ҩ (5th conversion in
regular sequence)
֓ᵝ ᴆ ӈ ↓Ҭ 16 ҩ
(0� 17)Ȃ

19 : 15 SQ4[4:0] rw 0
SQ4[4:0]̔ ↕ ↓Ҭ 4 ҩ (4th conversion in
regular sequence)

14 : 10 SQ3[4:0] rw 0
SQ3[4:0]̔ ↕ ↓Ҭ 3 ҩ (3th conversion in
regular sequence)

9 : 5 SQ2[4:0] rw 0
SQ2[4:0]̔ ↕ ↓Ҭ 2 ҩ (2th conversion in
regular sequence)

4 : 0 SQ1[4:0] rw 0
SQ1[4:0]̔ ↕ ↓Ҭ 1 ҩ (1th conversion in
regular sequence)

11.10.12 ADC ┼ (ADC_JSQR)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x38

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

rw

JSQ4[4:1]

SJQ4

_ 0
JSQ3[4:0]

rw rw

rwrwrw

JL[3:0]

JSQ2[4:0] JSQ1[4:0]

Bit Field Type Reset Description

31 : 22 Resvered ҹ 0Ȃ

21 : 20 JL[1:0] rw 0

JL[1:0]̔ ῀ ↓ (Injected sequence length)
֓ᵝ ᴆ ӈ ↕ ↓Ҭ

00̔1ҩ
01̔2ҩ
10̔3ҩ
11̔4ҩ
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Bit Field Type Reset Description

19 : 15 JSQ4[4:0] rw 0

JSQ4[4:0]̔ ῀ ↓Ҭ 4ҩ (4th conversion in
injected sequence)
֓ᵝ ᴆ ӈ ↓Ҭ 4 ҩ

(0�17)Ȃ
ЕҒ ԓ ∑ ∆Ї JL[1:0] ԓ 4Ї∑

∆ ה (4-JL) ɼᶡ ЕADC_JSQR[21:0] = 10

00011 00011 00111 00010Ї Ґ∆

Е7ɻ3ɻ3Ї Ғ 2ɻ7ɻ3ɼ

14 : 10 JSQ3[4:0] rw 0
JSQ3[4:0]̔ ῀ ↓Ҭ 3ҩ (3rd conversion in
injected sequence)

9 : 5 JSQ2[4:0] rw 0
JSQ2[4:0]̔ ῀ ↓Ҭ 2ҩ (2nd conversion in
injected sequence)

4 : 0 JSQ1[4:0] rw 0
JSQ1[4:0]̔ ῀ ↓Ҭ 1ҩ (1st conversion in
injected sequence)

11.10.13 ADC ┼ (ADC_JDRx)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x3C-0X48

ᵝṿ̔0x0000 0000

171819202122232425 162728293031 26

123456789 01112131415 10

Reserved

JDATA[15:0]

r

Bit Field Type Reset Description

31 : 16 Resvered ҹ 0Ȃ

15 : 0 JDATA[15:0] rw 0
JDATA[15:0]̔ ῀ (Injected data)
֓ᵝҹ ̆ ԅ ῀ Ȃ

Ȃ

11.10.14 ADC ┼ (ADC_DR)
̔ADC1:0x40012400,ADC2:0x40012800

Ẓ ̔0x4C

ᵝṿ̔0x0000 0000
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171819202122232425 162728293031 26

123456789 01112131415 10

DATA[15:0]

r

ADC2DATA[15:0]

r

Bit Field Type Reset Description

31 : 16
ADC2DATA
[15:0]

rw 0

ADC2DATA[15:0]̔ADC2 (ADC2 data)
ADC1Ҭ̔ Ҋ̆ ֓ᵝ ԅ ADC2

↕ Ȃ

ADC2 ADC3Ҭ̔Ҍᶏ ֓ᵝȂ

15 : 0 DATA[15:0] rw 0
DATA[15:0]̔ ↕ (Regular data)
֓ᵝҹ ̆ ԅ ↕ Ȃ

Ȃ
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12 ┼ (TIM1)
12.1 TIM1 ב

└ (TIM1) ѿҩ 16ᵝ ꜚ ̆ ѿҩ № ꜚȂ

̆ ῀Ḥ ‖ ( ῀ )̆ ֟ ₮ ( ₮ ȁPWMȁ ῀

ԑ PWM )Ȃ

ᶏ № RCC └ № ̆ ץ ‖ ₃ҩ׆ ⌠₃ҩ

Ȃ

└ (TIM1) (TIMx) ῃ ̆ Ҍ῍֣ᴋᵥױ Ȃ ױ ץ ᵬ̆ΐ

ᵣ Ȃ

12.2 Ӏ

TIM1 ⱳ ̔

ǒ 16ᵝ ҉ȁ Ҋȁ ҉/Ҋ ꜚ

ǒ 16ᵝ ( ץ ḱ ) № ̆ № ҹ 1~ 65536ӊ ᴋ ṿ

ǒ 4ҩ
ï ῀

ï ₮

ï PWM ( Ҭ )
ï ‖ ₮

ǒ ԑ ₮

ǒ ᶏ Ḥ └ ԑ

ǒ ᾛ ӊ

ǒ ┤ ῀Ḥ ץ ₮Ḥ ԍ ᵝ ѿҩ

ǒ ҊԊᴆ ֟ Ҭ /DMA̔
ï ̔ ҉ ₮/ Ҋ ₮̆ ∆ ( ᴆ ῤ / )
ï Ԋᴆ ( ꜚȁẢ ȁ∆ ῤ / )
ï ῀

ï ₮

ï ┤ Ḥ ῀

ǒ ᵝ ( ֜) ᴰ

ǒ ῀ᵬҹ
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759775

极性选择 & 边沿检测
& 预分频器

输入滤波

触发
控制器

从模式
控制器

Encoder 
Interface

ITR0
ITR1
ITR2
ITR3

ITR

ETRP

TRGI

TRC

TI1FP1
TI2FP2

ETRF

内部时钟 (CK_INT)

CLK_TIM from RCC
TRGO

至其他定时器
至 DAC/ADC

复位 ,使能 ,向上 /向下,计数

ETR

自动重载寄存器

CNT
计数器

+/-

捕获 /比较器 1 寄存器

2 寄存器

3 寄存器

4 寄存器

PSC
Prescaler

CK_CNTCK_PSC

停止 , 清除或向上 / 向下
重复次数 
计数器

REP 寄存器

U

ETRF

预分频器 IC1PS
U

预分频器 IC2PS

预分频器 IC3PS

预分频器 IC4PS

IC1输入滤波 & 
边沿检测

TI1FP1
TI1FP2

TRC

TI2FP1
TI2FP2

TRC

IC2

IC3

IC4

TRC

TRC

TI1
XOR

TI2

TI3

TIMx_ETR

TIMx_CH1

TIMx_CH2

TIMx_CH3

TIMx_CH4 TI4

U

U

U

DTG
OC1REF

CC1I

CC2I

DTG
OC2REF

DTG
OC3REF

CC3I

CC4I

OC4REF

TGI

CC1I

CC2I

CC3I

CC4I

U
UI

DTG 寄存器

输出
控制

OC1N

OC1

OC2

TIMx_CH1

OC2N

OC3

OC3N

OC4

极性选择

时钟失效事件，来自时钟控制器CSS（时钟安全系统）

TIMx_BKIN
BI

TI1F_ED

U

Reg

TI3FP3
TI3FP4

TI4FP3
TI4FP4

TIMx_CH1N

TIMx_CH2

TIMx_CH2N

TIMx_CH3

TIMx_CH3N

TIMx_CH4

捕获 /比较器 

捕获 /比较器 

捕获 /比较器 

输出
控制

输出
控制

输出
控制

输入滤波 & 
边沿检测

输入滤波 & 
边沿检测

输入滤波 & 
边沿检测

30. ┼

12.3 ꜗ

12.3.1 ᾣ

└ Һ № ѿҩ 16 ᵝ ҍῒ ῏ ꜚ Ȃ ҩ ץ ҉

ȁ Ҋ ҉ Ҋ Ȃ № № ⌠Ȃ

ȁ ꜚ № ץ ᴆ Ώ̆ ᶏ Ώׅ Ȃ

ᾝ ̔

ǒ (TIMx_CNT)
ǒ № (TIMx_PSC)
ǒ ꜚ (TIMx_ARR)
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ǒ (TIMx_RCR)

ꜚ ᾢ ̆Ώ ꜚ Ȃ TIMx_CR1 Ҭ

ꜚ ᶏ ᵝ (ARPE) ̆ ῤ Ԋᴆ UEV ᴰ ⌠

Ȃ ⌠ ₮ ᴆ ( Ҋ Ҋ ᴆ) TIMx_CR1 Ҭ UDISᵝ ԍ 0 ̆֟

ԊᴆȂ ԊᴆӞ ץ ᴆ֟ Ȃ ᴪ ѿ Ҋ Ԋᴆ ֟ Ȃ

№ ₮CK_CNT ꜚֽ̆ ԅ TIMx_CR1 Ҭ ᶏ ᵝ (CEN)
̆CK_CNT Ȃ( ῏ᶏ ̆ └ ׆ )Ȃ

Е ԋ TIMx_CR CENᵣ ҅ү Ї ɼ

ⅎ

№ ץ 1 ⌠ 65536 ӊ ᴋ ṿ№ Ȃ ԍѿҩ (TIMx_PSC Ҭ

)16ᵝ └ 16ᵝ Ȃ ҹ ҩ └ ‖ ̆ Ȃ №

Ҋѿ Ԋᴆ⌠ Ȃ

Ҋ ңҩ №≢ ₮ԅ № ̆ ᶛ Ȃ

810652

CK_PSC

CEN

 = CK_CNT

(UEV)

F7 F8 F9 FA FB FC 00 01 02 03

0 1

10

0 0 0 001 1 1 1

TIMx_PSC

31. ⅎ ה 1 └ 2 Ї
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646475

CK_PSC

CEN

 =CK_CNT 

(UEV)

F7 F8 F9 FA FB FC 00 01

0 3

30

0 0 2 201 3 1 3

TIMx_PSC

32. ⅎ ה 1 └ 4 Ї

12.3.2

ҏ

҉ Ҭ̆ ׆ 0 ⌠ ꜚⱴ ṿ (TIMx_ARR ῤ )̆ ׆ 0 ғ

֟ ѿҩ ₮ԊᴆȂ

ᶏ ԅ ⱳ ̆ ҉ ⌠ (TIMx_RCR) ̆֟ Ԋᴆ (UEV)̕
↕ ₮ ֟ ԊᴆȂ

TIMx_EGR Ҭ UGᵝ ( ᴆ ᶏ ׆ └ )Ӟ ֟ץ ѿҩ ԊᴆȂ

TIMx_CR1 Ҭ UDISᵝ̆ ץ Ԋᴆ̕ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ 0ӊ╠̆ Ҍ֟ ԊᴆȂᵖ ֟ Ԋᴆ ̆ ׅᴪ 0̆
№ Ӟ 0(ᵖ № ṿҌ )Ȃ ̆ ԅ TIMx_CR1 Ҭ URSᵝ (
)̆ UGᵝ ֟ ѿҩ Ԋᴆ UEV̆ᵖ ᴆҌ UIF ( Ҍ֟ Ҭ DMA )Ȃ ҹԅ

ᾧ Ҋ ̆ ֟ Ҭ Ȃ

ѿҩ Ԋᴆ ̆ ̆ ᴆ (ᶭ URSᵝ) ᵝ (TIMx_SR
Ҭ UIFᵝ)Ȃ

ǒ ⱴ ҹ TIMx_RCR ῤ Ȃ

ǒ ꜚ ῀ ṿ (TIMx_ARR)Ȃ
ǒ № ‖ ῀ ṿ (TIMx_PSC ῤ )Ȃ

Ҋ ₮ѿ֓ᶛ ̆ TIMx_ARR = 0x36 Ҍ Ҋ ꜚᵬȂ
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446234

CK_INT

CNT_EN

定时器时钟 = CK_CNT 

计数寄存器

更新事件(UEV)

31 32 33 34 35 36 05

计数器溢出

更新中断标志(UIF)

00 01 02 03 04 06 07

33. ЇῪ ⅎ ҿ 1

036407

CK_INT

CNT_EN

定时器时钟 = CK_CNT 

计数寄存器

更新事件(UEV)

0034 0035

计数器溢出

中断更新标志(UIF)

00000036 0001 0002 0003

34. ЇῪ ⅎ ҿ 2

959219

CK_INT

CNT_EN

定时器时钟 = CK_CNT 

计数器寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

0035 00000036 0001

35. ЇῪ ⅎ ҿ 4
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345045

CK_INT

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

1F 20 00

36. ЇῪ ⅎ ҿ N

800181

CK_INT

CNT_EN

定时器时钟 = CK_CNT 

计数器寄存器

更新事件(UEV)

计数器溢出

更新中断标志(UIF) 

自动重载寄存器

写入一个新值到 TIMx_ARR寄存器

31 32 33 34 35 36 0500 01 02 03 04 06 07

FF 36

37. Ї ARPE = 0 Ԑᴌ (TIMx_ARR ῇ)
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175157

CK_PSC

CNT_EN

定时器时钟 = CK_CNT 

计数器寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

自动加载分频寄存器

写入一个新值到TIMx_ARR寄存器

自动加载影子寄存器

F0 F1 F2 F3 F4 F5 0500 01 02 03 04 06 07

F5 36

F5 36

38. Ї ARPE = 1 Ԑᴌ ( ῇԋ TIMx_ARR)

Ґ

Ҋ Ҭ̆ ׆ ꜚ ῀ ṿ (TIMx_ARR ṿ) Ҋ ⌠ 0̆ ׆ ꜚ ῀ ṿ

ғ֟ ѿҩ Ҋ ₮ԊᴆȂ

ᶏ ԅ ̆ Ҋ ԅ (TIMx_RCR)Ҭ ̆ ֟ Ԋᴆ

(UEV)̆ ↕ Ҋ ֟ ԊᴆȂ

TIMx_EGR Ҭ UGᵝ ( ᴆ ᶏ ׆ └ )Ӟ ֟ץ ѿҩ ԊᴆȂ

TIMx_CR1 Ҭ UDISᵝ ץ UEVԊᴆȂ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ ҹ 0ӊ╠Ҍᴪ֟ ԊᴆȂ ̆ ׅᴪ׆ ╠ ꜚⱴ ṿ

̆ ғ № ׆ 0 (ᵖ № Ҍ ḱ )Ȃ

̆ ԅ TIMx_CR1 Ҭ URSᵝ ( )̆ UGᵝ ֟ ѿҩ Ԋᴆ UEVᵖ
Ҍ UIF ( Ҍ֟ Ҭ DMA )̆ ҹԅ ᾧ Ԋᴆ ̆ ֟

Ҭ Ȃ

Ԋᴆ ̆ ̆ ғ ( URSᵝ ) ᵝ (TIMx_SR Ҭ

UIFᵝ)Ӟ Ȃ

ǒ ҹ TIMx_RCR Ҭ ῤ Ȃ

ǒ № ⱴ ҹ ṿ (TIMx_PSC ṿ)Ȃ
ǒ ╠ ꜚⱴ ҹ ṿ (TIMx_ARR Ҭ ῤ )Ȃ

Е ꜠ ῇӐ╦ Ї Ґ҅ү ẅɼװҐ ҅֙ TIMx_ARR = 0x36 Ї

Ғ Ґ ᵲᶡ ɼ
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878146

CK_INT

CNT_EN

定时器时钟 = CK_CNT 

计数器寄存器

更新事件(UEV) 

05 04 03 02 01 00 31

计数器溢出

更新事件标志(UIF) 

36 35 34 33 32 30 2F

39. ЇῪ ⅎ ҿ 1

100845

CK_INT

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

更新事件(UEV) 

0002 0001

计数器溢出

更新中断标志(UIF) 

00360000 0035 0034 0033

40. ЇῪ ⅎ ҿ 2

247112

CK_INT

CNT_EN

0001 00360000 0035

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

41. ЇῪ ⅎ ҿ 4
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044951

CK_INT

定时器时钟  = CK_CNT 

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

20 1F 00 36

42. ЇῪ ⅎ ҿ N

844225

CK_INT

CNT_EN

自动加载寄存器

写入一个新数据到TIMx_ARR寄存器

05 04 03 02 01 00 3136 35 34 33 32 30 2F

FF 36

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

43. Ї ᶕ Ԑᴌ

Ҳ ( ҏ/ Ґ )
Ҭ ̆ ׆ 0 ⌠ ꜚⱴ ṿ (TIMx_ARR )- 1̆֟ ѿҩ ₮Ԋᴆ̆

Ҋ ⌠ 1 ғ֟ ѿҩ Ҋ Ԋᴆ̕ Ῥ׆ 0 Ȃ

Ҋ̆Ҍ Ώ῀ TIMx_CR1Ҭ DIR ᵝȂ ᴆ ╠ Ȃ

Ԋᴆ ֟ץ ҉ Ҋ Ӟ̕ ץ ( ᴆ ᶏ ׆ └ ) TIMx_EGR
Ҭ UGᵝ֟ Ȃ ̆ ׆ 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 UEVᵖ
Ҍ UIF ( Ҍ֟ Ҭ DMA )̆ ҹԅ ᾧ Ԋᴆ ̆ ֟

Ҭ Ȃ
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Ԋᴆ ̆ ̆ ғ ( URSᵝ ) ᵝ (TIMx_SR Ҭ

UIFᵝ)Ӟ Ȃ

ǒ ҹ TIMx_RCR Ҭ ῤ Ȃ

ǒ № ⱴ ҹ (TIMx_PSC ) ṿȂ

ǒ ╠ ꜚⱴ ҹ ṿ (TIMx_ARR Ҭ ῤ )Ȃ

Е ҿ ₴ ֥ Ї ꜠ ῇӐ╦ Ї Ґ҅ү ẅ (

ҿ ẅ)ɼ

Ҋץ ѿ֓ Ҍ Ҋ ᵬ ᶛ ̔

519069

CK_INT

CNT_EN

计数器向下溢出

计数器向上溢出

04 03 02 01 00 01 0502 03 04 05 06 04 03

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

更新中断标志(UIF) 

44. ЇῪ ⅎ ҿ 1ЇTIMx_ARR = 0x6

897437

CK_PSC

CNT_EN

0003 0002 00000001 0001 0002 0003

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

45. ЇῪ ⅎ ҿ 2
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365016

CK_INT

CNT_EN

0034 00360035 0035

注意 :中心对齐模式2与3是在溢出时与UIF标志一起使用。 

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

46. ЇῪ ⅎ ҿ 4ЇTIMx_ARR = 0x36

918695

CK_INT

20 1F 0001

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

47. ЇῪ ⅎ ҿ N
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608655

CK_INT

CNT_EN

自动预加载寄存器

自动与加载影子寄存器

06 05 04 03 02 01 0500 01 02 03 04 06 07

FD 36

FD 36

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

写入一个新数据到TIMx_ARR寄存器

48. ЇARPE = 1 Ԑᴌ ( Ґ )

712179

CK_INT

CNT_EN

生效的自动加载寄存器

F7 F8 F9 FA FB FC 3136 35 34 33 32 30 2F

FD 36

FD 36

自动预加载寄存器

定时器时钟= CK_CNT

计数寄存器

更新事件(UEV) 

计数器溢出

更新中断标志(UIF) 

写入一个新数据到TIMx_ARR寄存器

49. ЇARPE = 1 Ԑᴌ ( ₴)
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12.3.3
ļ ᾝĽ ԅ ҉ /Ҋ Ԋᴆ (UEV) ᵥ֟ ̆ Ԋ ҉ ⌠ 0
Ṝ֟ Ȃ ҩ ֟ PWMḤ Ȃ

N ҉ Ҋ ̆ ׆ ᴰ ⌠ (TIMx_ARR ꜚ ῀

̆TIMx_PSC ̆ Ҋ / TIMx_CCRx)̆N

TIMx_RCR Ҭ ṿȂ

Ҋ ᴋѿ ᴆ ⁞̔

ǒ ҉ Ҋ ₮ ̆

ǒ Ҋ Ҋ Ҋ ̆

ǒ Ҭ Ҋ ҉ Ҋ Ȃ └ԅ PWM ҹ 128̆ᵖ
ҩ PWM 2 Ȃ Ҭ Ҋ̆ ҹ ̆ ҩ PWM Ҭֽ┘

ѿ ̆↕ № ҹ 2xTckȂ

ꜚⱴ ̆ TIMx_RCR ṿ ӈ ( 50)Ȃ Ԋᴆ ᴆ֟

( TIMx_EGRҬ UGᵝ) ᴆ ׆ └ ֟ ̆↕ ṿ ̆

Ԋᴆ̆ ғ TIMx_RCR Ҭ ῤ ῀⌠ Ȃ
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848184

计数器 

TIMX_CNT

TIMX_RCR=0 UEV

UEV

UEV

UEV

UEV

and
重新同步

UEV

(by SW) (by SW) (by SW)

更新事件:
如果重复计数器下溢发生在计数器预自动重装载数值相等时，
传送预加载寄存器至实际寄存器并产生更新中断

中心对齐模式 边沿对齐模式

向上计数 向下计数模式

TIMX_RCR=1

TIMX_RCR=2

TIMX_RCR=3

TIMX_RCR=3

50. Ғ Ґ ᶡ Ї TIMx_RCR

12.3.4
Ҋ↓ ᶫ̔

ǒ ῤ (CK_INT)Ȃ
ǒ 1̔ ῀ (TIx)Ȃ
ǒ 2̔ ῀ (ETR)Ȃ
ǒ ῤ ῀ (ITRx) ᶏ̔ ѿҩ ᵬҹ ѿҩ № ̆ ץ ѿҩ Timer1
ᵬҹ ѿҩ Timer2 № Ȃ

Ὺ (CK_INT)
ԅ׆ └ (SMS = 000)̆↕ CENȁDIR(TIMx_CR1 ) UGᵝ (TIMx_EGR )

Ԋ ҉ └ᵝ̆ ғ ᴆḱ (UGᵝׅ ꜚ )Ȃѿ CENᵝ Ώ 1̆ № ῤ

CK_INT ᶫȂ

Ҋ ԅ └ ҉ ѿ Ҋ̆Ҍ № ᵬȂ
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397736

CK_INT

CEN = CNT_EN

计数器时钟 = CK_CNT = CK_PSC 

计数器寄存器

CNT_INT

UG

31 32 33 34 35 36 0500 01 02 03 04 06 07

51. ҅ Ґ ┼ ЇῪ ⅎ ҿ 1

1
TIMx_SMCR SMS = 111 ̆ ҬȂ ץ ῀ ҩ҉ Ҋ

Ȃ

756508

编码器
模式

外部时钟
模式1 

外部时钟
模式 2 

内部时钟
模式

CK_PSC

滤波器

ICF[3:0] CC2P

TS[2:0]

SMS[2:0]ECE

TI2

TIMx_CCMR1 TIMx_CCER

TI2F_Rising

TI2F_Falling

ITRx

TI1F_ED

TI1FP1

TI2FP2

ETRF

001

100

101

110

111

TRGI

ETRF

CK_INT

(内部时钟)

TIMx_SMCR

TI2F

TI1F

or

or
or

TIMx_SMCR

0

1
边沿检测

52. TI2 ᶡ

ᶛ ̆ ҉ T12 ῀ ҉ ̆ᶏ Ҋ↓ ̔

1. TIMx_CCMR1 CC2S = 01̆ 2 TI2 ῀ ҉ Ȃ

2. TIMx_CCMR1 IC2F[3 0̔]̆ ῀ ( Ҍ Ḡ̆ IC2F = 0000)Ȃ
3. TIMx_CCER CC2P = 0̆ ҉ Ȃ

4. TIMx_SMCR SMS = 111̆ 1Ȃ
5. TIMx_SMCR Ҭ TS = 110̆ TI2ᵬҹ ῀ Ȃ

6. TIMx_CR1 CEN = 1̆ ꜚ Ȃ

Е ⅎ Ғ ᵲ Ї Ғװ ɼ ҏ ₴ TI2Ї ҅ Їҙ TIF ɼ

TI2 ҏ Ӑ ”ԓ TI2 ῇ ɼ
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274714

TI2

CNT_EN

计数器时钟 = CK_CNT = CK_PSC 

计数器寄存器

Write TIF = 0 

34 36

TIF

35

53. 1Ґ ┼

2
ҹ̔פ TIMx_SMCR Ҭ ECE = 1Ȃ

ETR ѿҩ҉ Ҋ Ȃ

Ҋ ῀ ᵣ ̔

160574

CK_PSC

Filter

downcounter

Divider

/1,/2,/4,/8

SMS[2:0]ECE

ETR pin
ETR

TRGI

ETRF

CK_INT

(internal clock)

TI2F

TI1F

or

or
or

0

1

ETP

ETRP
CK_INT

ETF[3:0]ETPS[1:0]

TIMx_SMCR TIMx_SMCR TIMx_SMCR

TIMx_SMCR

编码器
模式

外部时钟
模式1 

外部时钟
模式 2 

内部时钟
模式

54. ῇ

ᶛ ̆ ETRҊ 2ҩ҉ ѿ ҉ ̆ᶏ Ҋ↓ ̔

ǒ ᶛҬҌ ̆ TIMx_SMCR Ҭ ETF[3̔0] = 0000
ǒ № ̆ TIMx_SMCR Ҭ ETPS[1̔0] = 01
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ǒ ETR ҉ ̆ TIMx_SMCR Ҭ ETP = 0
ǒ 2̆Ώ TIMx_SMCR Ҭ ECE = 1
ǒ ꜚ ̆Ώ TIMx_CR1 Ҭ CEN = 1

2ҩ ETR҉ ѿ Ȃ

ETR ҉ ӊ ‗ԍ ETRPḤ

096922

ETRP

CNT_EN

计数器时钟 = CK_CNT = CK_PSC 

计数器寄存器 34 36

ETRF

35

ETR

fMASTER

55. 2Ґ ┼

12.3.5 /
ѿҩ / ѿҩ / ( )̆ ῀ № ( ȁ

№ )̆ ₮ № ( ₮ └)Ȃ

56 59 ѿҩ / Ȃ

῀ № TIx ῀Ḥ ̆ ֟ ѿҩ Ḥ TIxFȂ ̆ѿҩ

֟ ѿҩḤ (TIxFPx)̆ ׆ᵬҹץ └ ῀ ᵬҹ └Ȃ Ḥ № ῀

(ICxPS)Ȃ
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468148

IC1PS

滤波器
向下计数

ICF[3:0]

边沿
检测器

CC1P

ICPS[1:0]

TI1

TIMx_CCMR1
TIMx_CCER

TI1F_Rising

TI1F_Falling
01

10

11
(来自从机控制器） 

0

1
fDTS

TI1F

0

1

分频值
/1,/2,/4,/8

IC1

CC1ECC1S[1:0]

TIMx_CCMR1 TIMx_CCER

TRC

TI2F_Rising

TI2F_Falling
(来自通道 2)

(来自通道 2)

TI2FP1

TI1FP1

TI1F_ED

到从机模式控制器

56. / ( Е 1 ῇ ⅎ)

523832

MCU外设接口

APB 总线

Capture/Compare Preload Register

h
ig

h

8

CC1S[1]

OC1PE

TIMx_CCMR1UEV

read CCR1L

read CCR1H

CC1S[1]

CC1S[0]

IC1PS

CC1E

CC1G

TIMx_EGR

read_in_progress

输入
模式

8

lo
w

(i
f1

6
-b

it
)

捕获/比较预装载寄存器Shadow Register

capture

计数器

比较器

capture_transfer
compare_transfer

write_in_progress

output 

mode

CNT > CCR1 

CNT = CCR1 

(来自时钟基准单元）

write CCR1H

write CCR1L

CC1S[0]

OC1PE

S

R

S

R

57. / 1 Ӏ
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180377

输出模式控制 

OC1M[2:0]

TIMx_CCMR1

CNT>CCR1

CNT=CCR1

ETRF

OC1ref

主机模式控制 0

1

CC1P

TIMx_CCER

输出使
能电路

CC1E TIMx_CCER

OC1

58. / ₴ ⅎ ( 1 3)

062055

输出模式 

控制器

OC2M[2:0]

TIMx_CCMR2

CNT>CCR4

CNT=CCR4

ETRF

OC4ref

至主模式控制器 0

1

CC4P

TIMx_CCER

输出
使能
电路

CC4E TIMx_CCER

OC4

MOE

OIS4

TIMx_BDTR

TIM1_CR2

OSSI

59. / ₴ ⅎ ( 4)

/ ѿҩ ѿҩ Ȃ Ώ ֽ ᵬ Ȃ Ҋ̆

҉̆ Ῥ └⌠ ҬȂ

Ҋ̆ ῤ └⌠ Ҭ̆ ῤ Ȃ

12.3.6 ῇ

῀ Ҋ̆ ⌠ ICxḤ ҉ ̆ ╠ṿ ⌠ / ( TIMx_CCRx
)ҬȂ Ԋᴆ ̆ CCxIF (TIMx_SR ) 1̆ ԅҬ DMA ᵬ̆↕

֟ Ҭ DMA Ȃ Ԋᴆ CCxIF ҹ ̆ Ӈ CCxOF ( TIMx_SR
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) 1ȂΏ CCxIF = 0 CCxIF ̆ Ữ TIMx_CCRx Ҭ Ӟ CCxIF Ȃ
Ώ CCxOF = 0 CCxOFȂ

Ҋᶛץ ᵥ TI1 ῀ ҉ ṿ⌠ TIMx_CCR1 Ҭ̆ Ҋ̔

ǒ ῀ T̔IMx_CCR1 ⌠ TI1 ῀̆ ῀Ώץ TIMx_CCR1 Ҭ CC1S = 01 ѿ̆
CC1SҌҹ 00 ̆ ҹ ῀̆ ғ TIMx_CCR1 ҹ Ȃ

ǒ ῀Ḥ ̆ ῀ ҹ ( ῀ҹ TIx ̆ ῀ └ᵝ TIMx_CCMRx
Ҭ ICxFᵝ)ȂẊ ῀Ḥ 5ҩ ῤ ꜚ̆ ױ ԍ

5ҩ ̕ ױ ץ ץ) fDTS ) 8 ץ̆ TI1҉ѿ ̆

TIMx_CCMR1 ҬΏ῀ IC1F = 0011Ȃ
ǒ TI1 ̆ TIMx_CCER ҬΏ῀ CC1P = 0 (҉ )Ȃ
ǒ ῀ № Ȃ ᶛҬ̆ ױ ѿҩ ┴̆ №

(Ώ TIMx_CCMR1 IC1PS = 00)Ȃ
ǒ TIMx_CCER CC1E = 1̆ᾛ ṿ⌠ ҬȂ

ǒ ̆ TIMx_DIER Ҭ CC1IEᵝᾛ ῏Ҭ ̆ TIMx_DIER
Ҭ CC1DEᵝᾛ DMA Ȃ

ѿҩ ῀ ̔

ǒ ֟ ̆ ṿ ᴰ ⌠ TIMx_CCR1 Ȃ

ǒ C1IF (Ҭ )Ȃ 2ҩ ̆ CC1IF C̆C1OFӞ 1Ȃ
ǒ ԅ CC1IEᵝ̆↕ᴪ֟ ѿҩҬ Ȃ

ǒ ԅ CC1DEᵝ̆↕ ᴪ֟ ѿҩ DMA Ȃ

ҹԅ ₮̆ ₮ ₮ ӊ╠ ̆ ҹԅ ᾧҡ ₮ ₮ ӊ

ӊ╠ ֟ ₮Ḥ Ȃ

Е TIMx_EGR Ҳ CCxGᵣЇ װ ᴌ֥ ῇ Ҳ DMA ɼ

12.3.7 PWM ῇ

῀ ѿҩ ᶛ̆ Ҋ↓ ≢ ̆ ᵬҍ ῀ ̔

ǒ ңҩ ICxḤ ѿҩ TIx ῀Ȃ

ǒ 2ҩ ICxḤ ҹ ̆ᵖ Ȃ

ǒ ῒҬѿҩ TIxFPḤ ᵬҹ ῀Ḥ ̆ ׆ └ ᵝ Ȃᶛ ̆ᵰ ῀

⌠ TI1҉ PWMḤ (TIMx_CCR1 ) (TIMx_CCR2 )̆ΐᵣ Ҋ (
‗ԍ CK_INT № ṿ)

ǒ TIMx_CCR1 ῀̔ TIMx_CCMR1 CC1S = 01( Ҭ TI1)Ȃ
ǒ TI1FP1 ( ⌠ TIMx_CCR1Ҭ )̔ CC1P = 0(҉ )Ȃ
ǒ TIMx_CCR2 ῀̔ TIMx_CCMR1 CC2S = 10( Ҭ TI1)Ȃ
ǒ TI1FP2 ( ⌠ TIMx_CCR2)̔ CC2P = 1(Ҋ )Ȃ
ǒ ῀Ḥ ̔ TIMx_SMCR Ҭ TS = 101( TI1FP1)Ȃ
ǒ ׆ └ ҹ ᵝ ̔ TIMx_SMCRҬ SMS = 100Ȃ
ǒ ᶏ ̔ TIMx_CCER Ҭ CC1E = 1ғ CC2E = 1Ȃ
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065889

0004 0000 0001 0002 0003 0004 0000

0004

0002

TIMx_CNT

TIMx_CCR1

TIMx_CCR2

TI1

IC1 Capture
IC2 Capture
reset counter

IC2 Capture
pulse width
measurement

IC1 Capture
period
measurement

60. PWM ῇ

ҹ TI1FP1 TI2FP2 ⌠ԅ׆ └ ̆ ץ PWM ῀ ᶏ TIMx_CH1/TIMx_CH2Ḥ
Ȃ

12.3.8 ┼ ₴

₮ (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 DMA Ȃ ᴪ Ҋ ₮ ѿ Ҭ׃ Ȃ

12.3.9 ₴

ⱳ └ѿҩ ₮ ᵥ ѿ ⌠ Ȃ

ҍ / ῤ ̆ ₮ ⱳ Ạ Ҋ ᵬ̔

ǒ ₮ (TIMx_CCMRx Ҭ OCxMᵝ) ₮ (TIMx_CCER Ҭ CCxPᵝ)
ӈ ṿ ₮⌠ ҉Ȃ ̆ ₮ Ḡץ (OCxM = 000)ȁ

(OCxM = 001)ȁ (OCxM = 010) (OCxM = 011)Ȃ
ǒ Ҭ Ҭ ᵝ (TIMx_SR Ҭ CCxIFᵝ)Ȃ
ǒ ԅ Ҭ (TIMx_DIER Ҭ CCxIEᵝ)̆↕֟ ѿҩҬ Ȃ

ǒ ԅ ᶏ ᵝ (TIMx_DIER Ҭ CCxDEᵝ T̆IMx_CR2 Ҭ CCDSᵝ DMA
ⱳ )̆↕֟ ѿҩ DMA Ȃ

TIMx_CCMRxҬ OCxPEᵝ TIMx_CCRx ᶏ Ȃ
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₮ Ҋ̆ Ԋᴆ UEV OCxREF OCx ₮ Ȃ

ץ ⌠ ѿҩ Ȃ ₮ ( ‖ Ҋ)Ӟ ₮ѿҩ ‖Ȃ

₮ ̔

ǒ (ῤ ̆ ̆ № )
ǒ Ώ῀ TIMx_ARR TIMx_CCRx Ҭ

ǒ ֟ ѿҩҬ ̆ CCxIEᵝ
ǒ ₮ ̆ᶛ ̔

ï ҍ CCRx OCx ₮ ̆ OCxM = 011
ï OCxPE = 0
ï CCxP = 0 ҹ

ï CCxE = 1ᶏ ₮

ǒ TIMx_CR1 CENᵝ ꜚ

TIMx_CCRx ᴋᵥ Ṝ ᴆ ץ └ ₮ ̆ ᴆ ᶏ (OCxPE
=ļ0Ľ̆ ↕ TIMx_CCRx Ҋѿ Ԋᴆ )ȂҊ ₮ԅѿҩᶛ Ȃ

484761

0039 003A 003B B200 B201

003A B201

Write B201h in the CCR1 register

Match detected on CCR1
Interrupt generated if enabled

TIMX_CNT

TIMX_CCR1

OC1REF=OC1

61. ₴ Ї OC1

12.3.10 PWM
‖ └ ֟ץ ѿҩ TIMx_ARR ȁ TIMx_CCRx Ḥ Ȃ

TIMx_CCMRx Ҭ OCxMᵝΏ῀ļ110Ľ(PWM 1) ļ111Ľ(PWM 2)̆
ҩ OCx ₮ ֟ ѿ PWMȂ TIMx_CCMRx OCxPEᵝᶏ ̆

TIMx_CR1 ARPEᵝᶏ ꜚ ( ҉ Ҭ Ҭ)Ȃ

ҹֽ ѿҩ Ԋᴆ Ṝ̆ ᴰ ⌠ ̆ ӊ╠̆

TIMx_EGR Ҭ UGᵝ ∆ Ȃ

OCx ץ ᴆ TIMx_CCER Ҭ CCxP ᵝ ̆ ץ ҹ ᵞ

ȂOCx ₮ᶏ (TIMx_CCER TIMx_BDTR Ҭ) CCxEȁCCxNEȁMO EȁOSSI OSSRᵝ
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└Ȃ TIMx_CCER Ȃ

PWM ( 1 2)Ҋ̆TIMx_CNT TIMx_CCRx ̆(ᶭ )
ץ TIMx_CCRx Ò TIMx_CNT TIMx_CNT Ò TIMx_CCRxȂ

TIMx_CR1 Ҭ CMSᵝ ̆ ֟ PWMḤ Ҭ PWMḤ Ȃ

PWM

ҏ

TIMx_CR1 Ҭ DIRᵝҹᵞ Ṝ ҉ Ȃ 12.3.2Ȃ

Ҋ ѿҩ PWM 1 ᶛ Ȃ TIMx_CNT < TIMx_CCRx ̆PWM Ḥ OCxREF ҹ ̆ ↕

ᵞȂ TIMx_CCRx Ҭ ṿ ԍ ꜚ ṿ (TIMx_ARR)̆↕ OCxREF Ḡ ҹļ1ĽȂ ṿҹ 0̆
↕ OCxREFḠ ҹļ0ĽȂ 62ҹ TIMx_ARR = 8 PWM ᶛȂ

652093

0 1 2 3 4 5 6 7 8 0 1

‘1’

‘0’

Counter register

OCxREF

CCxIF

OCxREF

CCxIF

OCxREF

CCxIF

OCxREF

CCxIF

CCRx=4

CCRx=8

CCRx>8

CCRx=0

62. PWM (ARR = 8)

Ґ

TIMx_CR1 DIRᵝҹ Ҋ Ȃ 12.3.2Ȃ

PWM 1̆ TIMx_CNT > TIMx_CCRx Ḥ OCxREFҹᵞ̆ ↕ҹ Ȃ TIMx_CCRxҬ
ṿ ԍ TIMx_ARRҬ ꜚ ṿ̆↕ OCxREFḠ ҹļ1ĽȂ ҊҌ ֟ 0% PWM Ȃ

PWMҲ
TIMx_CR1 Ҭ CMS ᵝҌҹļ00Ľ ҹҬ ( ῒז OCxREF/OCx Ḥ
ᵬ )Ȃ Ҍ CMSᵝ ̆ ץ ҉ 1ȁ Ҋ

1ȁ ҉ Ҋ ļ1ĽȂTIMx_CR1 Ҭ ᵝ (DIR) ᴆ ̆Ҍ

ᴆḱ Ȃ 12.3.2 Ҭ Ȃ
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63 ₮ԅѿ֓Ҭ PWM ᶛ

ǒ TIMx_ARR = 8
ǒ PWM 1
ǒ TIMx_CR1 CMS = 01̆ Ҭ 1Ҋ̆ Ҋ

931803

0 1 2 3 4 5 6 7 8 7 6

‘1’

‘0’

Counter register

OCxREF

CCxIF

OCxREF

CCxIF

OCxREF

CCxIF

OCxREF

CCxIF

CCRx=4

CCRx=8

CCRx>8

CCRx=0

CMS=01
CMS=10
CMS=11

CMS=10 or 11

‘1’

5 4 3 2 1 0 1

CCRx=7

OCxREF

CCxIF

CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

CMS=01
CMS=10
CMS=11

63. Ҳ PWM (APR = 8)

ᶕ Ҳ Е

ǒ ῀Ҭ ᶏ̆ ╠ ҉/Ҋ ̕ ҉ Ҋ ‗ԍ TIMx_CR1
Ҭ DIRᵝ ╠ṿȂ ̆ ᴆҌ ḱ DIR CMSᵝȂ

ǒ Ҍ Ҭ Ώ ̆ ҹᴪ֟ Ҍ Ȃ ≢ ̔

ï Ώ῀ ṿ ԍ ꜚ ⱴ ṿ (TIMx_CNT > TIMx_ARR)̆↕ Ҍᴪ

ï ᶛ ̆ ҉ ̆ ᴪ ҉

ï 0 TIMx_ARR ṿΏ῀ ̆ ̆ᵖҌ֟ Ԋᴆ UEV
ǒ ᶏ Ҭ Ḡ ̆ ꜚ ӊ╠֟ ѿҩ ᴆ ( TIMx_EGRᵝҬ UG
ᵝ)̆Ҍ Ҭḱ ṿȂ

12.3.11 ԝ ₴ ῇ

└ (TIM1) ₮ң ԑ Ḥ ̆ ғ ₮ ῏ Ȃ ҹ

̆ ₮ ᴆ ױ ( ȁ ῏ ) Ȃ

TIMx_CCER Ҭ CCxP CCxNPᵝ̆ ҹץ ѿҩ ₮ (Һ ₮ OCx ԑ
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₮ OCxN)Ȃ

ԑ Ḥ OCx OCxN Ҋ↓ └ᵝ └̔TIMx_CCER CCxE CCxNE ᵝ̆
TIMx_BDTR TIMx_CR2 Ҭ MOEȁOISxȁOISxNȁOSSI OSSR ᵝ̆ 57 ┤ ⱳ ԑ

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

CCxE CCxNEᵝ ῀ ̆ ┤ ̆↕ MOEᵝȂ ѿҩ ѿҩ

10ᵝ Ȃ Ḥ OCxREF ֟ץ 2 ₮ OCx OCxNȂ OCx OCxNҹ ̔

ǒ OCx ₮Ḥ ҍ Ḥ ̆ ҉ ԍ Ḥ ҉ ѿҩ Ȃ

ǒ OCxN ₮Ḥ ҍ Ḥ ̆ ҉ ԍ Ḥ Ҋ ѿҩ Ȃ ԍ

╠ ₮ (OCx OCxN)̆↕Ҍᴪ֟ ‖Ȃ

Ҋ↓₃ ԅ ₮Ḥ ╠ Ḥ OCxREF ӊ ῏ Ȃ(Ẋ CCxP = 0ȁCCxNP
= 0ȁMOE = 1ȁCCxE = 1 ғ CCxNE = 1)Ȃ

376699

延时

延时
OCxN

OCx

OCxREF

64. ῇ ԝ ₴

393374

延时
OCxN

OCx

OCxREF

65. ԓ “
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118234

延时

OCxN

OCx

OCxREF

66. ԓ “

ѿҩ ̆ TIMx_BDTR Ҭ DTGᵝ Ȃ 12.4.18Ҭ
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

Е ᶕ OCxN(CCxE = 0ЇCCxNE = 1) Ї Ғᴰ Ї OCxREF ɼᶡ Ї CCxNP = 0Ї

∑ OCxN = OCxREFɼ ҅ Ї OCx OCxN ᶕ (CCxE = CCxNE = 1)Ї OCxREF ҿ OCx Ж

OCxN Ї OCxREFᵤ OCxN ҿ ɼ

12.3.12 ᶕ ╒ ꜗ

ᶏ ┤ ⱳ ̆ᶭ └ᵝ (TIMx_BDTR Ҭ MOEȁOSSI OSSRᵝ̆TIMx_CR2
Ҭ OISx OISxNᵝ)̆ ₮ᶏ Ḥ ᴪ ḱ Ȃᵖ ᵥ ̆OCx OCxN ₮Ҍ

ѿ ԍ ҉Ȃ Ҭ ┤ ⱳ ԑ ₮ OCx OCxN └ᵝȂ

┤ ץ ┤ ῀ ץ ѿҩ ԊᴆȂ Ԋᴆ ᵝ └ Ҭ ῃ

֟ Ȃ

ᵝ ̆┤ ̆MOEᵝҹᵞȂ TIMx_BDTR Ҭ BKEᵝ ᶏץ ┤ ⱳ Ȃ┤

῀Ḥ ץ ѿҩ Ҭ BKPᵝ ȂBKE BKP ץ ḱ Ȃ

ҹ MOE Ҋ 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

ǒ MOE ᵝ ̆ ₮ ԍ ȁ ᵝ ( OSSI ᵝ )Ȃ ҩ

MCU ῏ ᶭ Ȃ

ǒ ѿ MOE = 0̆ ѿҩ ₮ ₮ TIMx_CR2 Ҭ OISxᵝ Ȃ OSSI = 0̆↕
ᶏ ₮̆ ↕ᶏ ₮ ҹ Ȃ
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ǒ ᶏ ԑ ₮ ̔

ï ₮ ᾢ ԍ ᵝ ( ‗ԍ )Ȃ ᵬ̆ ᶏ ̆

ⱳ Ӟ Ȃ

ï ᶭ ̆ ᴪ ̆ ӊ OISx OISxNᵝ
ꜚ ₮ Ȃ ᶏ ’Ҋ̆OCx OCxN ӞҌ ꜚ⌠ Ȃ

Е ҿ MOEЇ ‟Ґ ҅֙ ( 2ү CK_TIM )ɼ

ï OSSI = 0̆ ᶏ ₮̆ ↕Ḡ ᶏ ₮̕ ѿ CCxEҍ CCxNEӊѿ
̆ᶏ ₮ ҹ Ȃ

ǒ ԅ TIMx_DIER Ҭ BIEᵝ̆ ┤ (TIMx_SR Ҭ BIFᵝ)ҹļ1Ľ ̆

↕֟ ѿҩҬ Ȃ ԅ TIMx_DIER Ҭ BDEᵝ̆↕֟ ѿҩ DMA Ȃ

ǒ ԅ TIMx_BDTR Ҭ AOEᵝ̆ Ҋѿҩ Ԋᴆ UEV MOEᵝ ꜚ ᵝ̕ɒ ̆

ץ Ȃ ↕̆MOE Ḡ ᵞ ⌠ Ῥ ļ1Ľ̕ ̆ ҩ ץ ῃ ̆

ᵰ ץ ┤ ῀ ⌠ ꜚ ₮ȁ ᴰ ῒז ῃ ᴆ҉Ȃ

Е╒ ῇҿ ɼ Їװ ╒ ῇ ЇҒ ( ꜠ ᴌ) MOEɼ Ї BIF

Ғ ɼ

┤ 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 ̆ 12.4.8Ȃ MCU ᵝ LOCKᵝ ḱ ѿ Ȃ

Ҋ ┤ ₮ ᶛ̔
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844716

OCxN

OCx

OCxREF

(OCxN not implemented,CCxp=0,OISx=1)

(OCxN not implemented,CCxp=0,OISx=0)
OCx

OCx
(OCxN not implemented,CCxp=1,OISx=1)

OCx
(OCxN not implemented,CCxp=1,OISx=1)

OCx

延迟 延迟 延迟

延迟 延迟 延迟

(CCxE=1,CCxP=0,OISx=0,CCxNE=1,CCxNP=0,OISxN=1)

OCxN

OCx

OCx

OCxN 延迟

延迟

OCx

OCxN

OCx

OCxN

刹车 (MOE    )

(CCxE=1,CCxP=0,OISx=1,CCxNE=1,CCxNP=1,OISxN=1)

(CCxE=1,CCxP=0,OISx=0,CCxNE=0,CCxNP=0,OISxN=1)

(CCxE=1,CCxP=0,CCxNP=0,OISx=OISxN=0 or OISx=OISxN=1)

(CCxE=1,CCxP=0,OISx=1,CCxNE=0,CCxNP=0,OISxN=0)

67. ╒ ₴

12.3.13 Ԑᴌ OCxREFḪ
ԍѿҩ ̆ ETRF ῀ ( TIMx_CCMRx Ҭ OCxCE ᵝҹļ1Ľ)
OCxREFḤ ᵞ̆OCxREFḤ Ḡ ҹᵞ ⌠ Ҋѿ Ԋᴆ UEVȂ

ⱳ ԍ ₮ PWM ̆ Ҍ ԍ Ȃ

ᶛ ̆OCxREFḤ ץ ⌠ѿҩ ῀Ȃ ̆ETR Ҋ̔

ǒ № ԍ῏ ̔TIMx_SMCR Ҭ ETPS[1̔0] = 00Ȃ
ǒ 2̔TIMx_SMCR Ҭ ECE = 0Ȃ
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ǒ (ETP) (ETF) ץ Ȃ

Ҋ ԅ ETRF ῀ ҹ ̆ Ҍ OCxCE ṿ̆OCxREFḤ ꜚᵬȂ ҩᶛ Ҭ̆

TIMx ԍ PWM Ȃ

769364

counter(CNT)

(CCRx)

ETRF

OCxREF

(OCxCE=’0’)

OCxREF

(OCxCE=’1’)

OCREF_CLR OCREF_CLR

变为高 保持高

68. TIMx OCxREF

12.3.14 ֥ ῏ PWM ₴

ѿҩ ҉ ԑ ₮ ̆ ᵝ OCxMȁCCxE CCxNEȂ COM Ԋᴆ ̆ ֓

ᵝ ᴰ ⌠ ᵝȂ ᵰ ץ ᾢ Ҋѿ ̆ ѿҩ ┴ ḱ

ȂCOM ץ TIMx_EGR COMᵝ ᴆ֟ ̆ TRGI҉ ᴆ֟ Ȃ

COM Ԋᴆ ᴪ ѿҩ (TIMx_SR Ҭ COMIF ᵝ)̆ ԅ TIMx_DIER
COMIEᵝ̆↕֟ ѿҩҬ ̕ ԅ TIMx_DIER COMDEᵝ̆↕֟ ѿҩ DMA Ȃ

Ҋ COMԊᴆ ̆҈ Ҍ Ҋ OCx OCxN ₮Ȃ
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186221

计数器(CNT)

(CCRx)

写入COM to 1 

写入OCxM to 100 
CCxE=1
CCxNE=0
OCxM=100(强制无效)

CCxE=1
CCxNE=0
OCxM=100

CCxE=1
CCxNE=0
OCxM=100(强制无效)

写入OCxNE to 1 

and OCxM to 101  
CCxE=0
CCxNE=1
OCxM=101

写入OCxNE to 0 

and OCxM to 100  CCxE=1
CCxNE=0
OCxM=100

OCxREF

COM event

OCx

OCxN

OCx

OCxN

OCx

OCxN

例子 1 

例子 2 

例子 3 

CCxE=1
CCxNE=0
OCxM=100(强制无效)

69. ֥ ῏ PWMЇᶕ COM ᶡ (OSSR = 1)

12.3.15 “

‖ (OPM) ╠ ᴧ ѿҩ ᶛȂ ᾛ ѿҩ ꞉̆ ѿҩ

ӊ ֟ ѿҩ └ ‖Ȃ

ץ ׆ └ ꜚ ̆ ₮ PWM Ҋ֟ Ȃ TIMx_CR1 Ҭ

OPMᵝ ‖ ̆ ץ ꜚ ֟ Ҋѿҩ Ԋᴆ UEV Ả Ȃ

ֽ ṿҍ ∆ ṿҌ ̆ ֟ ѿҩ ‖Ȃ ꜚӊ╠ ( )̆ Ҋ

:

ǒ ҉ ̔ CNT < CCRx � ARR( ≢ ̆0 < CCRx)
ǒ Ҋ ̔ CNT > CCRx

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

179/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

947210

OC1

TI2

OC1REF

tDELAY
tPULSE

t
0

TIMx_ARR

TIMx_CCR1计
数
器

70. “ ᶡ

ᶛ ̆ᵰ ׆ TI2 ῀ ҉ ⌠ѿҩ҉ ̆ tDELAY ӊ ̆ OC1҉֟ ѿҩ ҹ tPULSE
‖Ȃ

Ẋ TI2FP2ᵬҹ 1̔

ǒ TIMx_CCMR1 Ҭ CC2S = 01̆ TI2FP2 Ἕ⌠ TI2Ȃ
ǒ TIMx_CCER Ҭ CC2P = 0̆ᶏ TI2FP2 ҉ Ȃ

ǒ TIMx_SMCR Ҭ TS = 110̆TI2FP2ᵬҹ׆ └ (TRGI)Ȃ
ǒ TIMx_SMCR Ҭ SMS = 110( )̆TI2FP2 ꜚ Ȃ

OPM Ώ῀ ṿ‗ ( № )

ǒ tDELAY TIMx_CCR1 Ҭ ṿ ӈȂ

ǒ tPULSE ꜚ ṿ ṿӊ ṿ ӈ (TIMx_ARR - TIMx_CCR1)Ȃ
ǒ 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 UGᵝ ֟ 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

‟ЕOCx ᶕ Е

‖ Ҋ̆ TIx ῀ CENᵝץ ꜚ Ȃ ṿ

ᵬ֟ ԅ ₮ Ȃᵖ ֓ ᵬ ѿ ̆ └ԅ ⌠ tDELAYȂ

ץ ₮ ̆ ץ TIMx_CCMRx Ҭ OCxFE ᵝ̕ └ OCxREF( OCx)
꞉ ҌῬᶭ ̆ ₮ ҍ ѿ ȂOCxFE ҹ PWM1
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PWM2 ᵬ Ȃ

12.3.16
̔ TI2 ↕̆ TIMx_SMCR Ҭ SMS = 001̕

TI1 ̆↕ SMS = 010̕ TI1 TI2 ̆↕ SMS = 011Ȃ

TIMx_CCER Ҭ CC1P CC2Pᵝ̆ ץ TI1 TI2 ̕ ̆ ץ ῀

Ȃңҩ ῀ TI1 TI2 ᵬҹ Ȃ 54̆Ẋ ꜚ (TIMx_CR1
Ҭ CEN = 1)̆↕ TI1FP1 TI2FP2 ҉ ꜚȂTI1FP1 TI2FP2 TI1

TI2 ῀ └ Ḥ ̕ ̆↕ TI1FP1 = TI1̕ ̆↕

TI2FP2 = 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 ꜚ ḱ ̆ ῤ

ᵝ Ȃ ҍ ᴰ ȂҊ ↓₮ԅ ̆Ẋ TI1 TI2Ҍ Ȃ

54. ғ Ḫ ῗ

Ḥ

(TITFP1 TI2̆TI2FP2 TI1)
TI1FP1Ḥ TI2FP2Ḥ

҉ Ҋ ҉ Ҋ

ֽ TI1
Ҋ ҉ Ҍ Ҍ

ᵞ ҉ Ҋ Ҍ Ҍ

ֽ TI2
Ҍ Ҍ ҉ Ҋ

ᵞ Ҍ Ҍ Ҋ ҉

TI1 TI2҉
Ҋ ҉ ҉ Ҋ

ᵞ ҉ Ҋ Ҋ ҉

ѿҩ ץ ҍ MCU Ҍ Ȃᵖ ̆ѿ ᶏ

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

ǒ CC1S =ļ01Ľ(TIMx_CCMR1 ̆IC1FP1 ⌠ TI1)
ǒ CC2S =ļ01Ľ(TIMx_CCMR2 ̆IC2FP2 ⌠ TI2)
ǒ CC1P =ļ0Ľ(TIMx_CCER ̆IC1FP1Ҍ ̆IC1FP1=TI1)
ǒ C2P =ļ0Ľ(TIMx_CCER ̆IC2FP2Ҍ ̆IC2FP2=TI2)
ǒ SMS =ļ011Ľ(TIMx_SMCR ̆ ῀ ҉ Ҋ ).
ǒ CEN =ļ1Ľ(TIMx_CR1 ̆ ᶏ )

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

181/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

352612

向上

TI1

计数器

向下 向上

TI2

向前 毛刺 向后 毛刺 向前

71. Ґ ᵲ ᶡ

136200

向下

TI1

计数器

向上向下

TI2

向前 毛刺 向后 毛刺 向前

72. IC1FP1 ᶡ

̆ ᶫᴰ ╠ᵝ Ḥ Ȃᶏ ԋҩ

ңҩ Ԋᴆ ̆ ץ ꜚ Ḥ ( ̆ⱴ ̆⁞ )Ȃ ₮ Ạ

Ȃ ңҩԊᴆ ̆ ץ ₮ Ȃ ̆ᵰ ץ ṿ ⌠

҈ҩ ῀ ( Ḥ ғ ץ ѿҩ ֟ )Ȃ Ӟ ץ ѿҩ ֟

DMA ṿȂ

12.3.17 ῇ ꜗ

TIMx_CR2 Ҭ TI1Sᵝ̆ᾛ 1 ῀ ⌠ѿҩ ₮ ̆ 3ҩ ῀

ҹ TIMx_CH1ȁTIMx_CH2 TIMx_CH3Ȃ
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₮ ԍ ῀ⱳ ̆ ῀ Ȃ 12.3.18 ₮ԅ ԍ ᴰ

ᶛ Ȃ

12.3.18 ғ ᴶ

ᶏ └ (TIM1) ֟ PWM Ḥ ꜚ ̆ ץ ѿҩ TIMx(TIM2ȁTIM3ȁTIM4
TIM5) ᵬҹľ Ŀ ᴰ ̆ 73̆3ҩ ῀ ( CC1ȁCC2ȁCC3) ѿҩ

⌠ TI1 ῀ ( TIMx_CR2 Ҭ TI1Sᵝ ) ļ̆ Ľ ҩḤ Ȃ

׆ └ ԍ ᵝ ׆̆ ῀ TI1F_EDȂ 3ҩ ῀ӊѿ ̆ ׆ ׆ 0 Ȃ

֟ ѿҩ ῀ ᴋᵥ ‰Ȃ

ļ Ľ҉ / 1 ҹ ̆ Ḥ ҹ TRC( 56)Ȃ ṿ ԅңҩ ῀

̆ ₮ԅ Ḥ Ȃ

ļ Ľ ץ ₮ ֟ ѿҩ ‖̆ ҩ ‖ ץ ( ѿҩ COMԊᴆ) ԍ

TIM1 ҩ ̆ └ ֟ PWM Ḥ ꜚ Ȃ ľ Ŀ ҹ

ѿҩ ( ₮ PWM ) ӊ ֟ ѿҩ ‖̆ ҩ ‖ TRGO ₮ ⌠ └

TIM1Ȃ

ҽᶛ̔ ῀ ⌠ TIMx ̆ ᴋѿ ῀҉ ӊ ѿҩ ┴̆

└ TIMx PWM Ȃ

ǒ TIMx_CR2 TI1Sᵝҹļ1Ľ̆ ҈ҩ ῀ ⌠ TI1 ῀̆

ǒ ̔ TIMx_ARRҹῒ ṿ ( TI1 )Ȃ № ⌠ѿҩ

̆ ԍᴰ ҉ ң Ȃ

ǒ 1ҹ ( Ҭ TRC)̔ TIMx_CCMR1 Ҭ CC1S = 01̆ ̆ ץ

Ȃ

ǒ 2ҹ PWM2 ̆ ΐ ̔ TIMx_CCMR1 Ҭ OC2M = 111 CC2S =
00Ȃ

ǒ OC2REFᵬҹ TRGO҉ ₮̔ TIMx_CR2 Ҭ MMS = 101Ȃ

└ TIM1Ҭ̆ ITR ῀ ῀̆ ҹ֟ PWMḤ ̆ /
└Ḥ ҹ (TIMx_CR2 Ҭ CCPC = 1)̆ ῀ └ COM Ԋᴆ (TIMx_CR2 Ҭ

CCUS = 1)Ȃ ѿ COMԊᴆ ̆Ώ῀Ҋѿ PWM └ᵝ (CCxEȁOCxM)̆ ץ OC2REF҉
Ҭ Ȃ

Ҋ ԅ ҩ ᶛ̔
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190862

TIH1

TIH2

TIH3

计数器(CNT)

(CCR2)

TRGO = OC2REF

COM

OC1

OC1N

OC2

OC2N

OC3

OC3N

为下一个步骤写入 CCxE,CCxNE和and OCxM

 

高
级
定
时
器
控
制
器

接
口
定
时
器

CCR1 C7A3 C7A8 C794 C7A5 C7AB C796

73. ᴶ ᶡ

12.3.19 TIMx
TIMx Ҋ ѿҩ ̔ ᵝ ȁ Ȃ

ה Е ᵣ

ѿҩ ῀Ԋᴆ ̆ № ∆ ̕ ̆ IMx_CR1 URS
ᵝҹᵞ̆ ֟ ѿҩ Ԋᴆ UEV̕ (TIMx_ARR̆TIMx_CCRx) ԅȂ

Ҋץ ᶛ Ҭ̆TI1 ῀ ҉ ҉ ̔

ǒ ץ1 TI1 ҉ Ȃ ῀ ( ᶛҬ Ҍ̆ ᴋᵥ ̆ Ḡ IC1F =
0000)Ȃ ᵬҬҌᶏ № ̆ Ҍץ ȂCC1Sᵝ ῀ ̆ TIMx_CCMR1

Ҭ CC1S = 01Ȃ TIMx_CCER Ҭ CC1P = ץ0 ( ҉ )Ȃ
ǒ TIMx_SMCR Ҭ SMS = 100̆ ҹ ᵝ ̕ TIMx_SMCR Ҭ TS = 101̆

TI1ᵬҹ ῀ Ȃ

ǒ TIMx_CR1 Ҭ CEN = 1̆ ꜚ Ȃ

ᶭ ῤ ̆ ⌠ TI1₮ ѿҩ҉ ̕ ̆ ׆ 0
Ȃ ̆ (TIMx_SR Ҭ TIFᵝ) ̆ TIMx_DIER Ҭ TIE(Ҭ ᶏ )ᵝ

TDE(DMAᶏ )ᵝ ̆֟ ѿҩҬ ѿҩ DMA Ȃ

Ҋ ꜚ TIMx_ARR = 0x36 ꜚᵬȂ TI1 ҉ ᵝӊ

‗ԍ TI1 ῀ Ȃ
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770275

TI1

UG

计数器时钟 = CK_CNT = CK_PSC 

计数器寄存器

TIF

33323130 00 01 02 0336 00 01 0234 35 03

74. ᵣ Ґ ┼

ה Е

ᶏ ᶭ ԍ Ҭ ῀ Ȃ

Ҋ ᶛ Ҭ̆ TI1ҹᵞ ҉ ̔

ǒ ץ1 TI1҉ ᵞ Ȃ ῀ ( ᶛҬ Ҍ̆ ̆ Ḡץ IC1F = 0000)Ȃ
ᵬҬҌᶏ № ̆ Ҍץ ȂCC1Sᵝ ԍ ῀ ̆ TIMx_CCMR1

Ҭ CC1S = 01Ȃ TIMx_CCER Ҭ CC1P = ץ1 ( ᵞ )Ȃ
ǒ TIMx_SMCR Ҭ SMS = 101̆ ҹ ̕ TIMx_SMCR Ҭ TS = 101̆

TI1ᵬҹ ῀ Ȃ

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

῀ ᵥȂ

TI1 ҹᵞ̆ ᶭ ῤ ̆ѿ TI1 ↕Ả Ȃ Ả

TIMx_SRҬ TIF Ȃ

TI1҉ Ả ӊ ‗ԍ TI1 ῀ Ȃ

470760

TI1

CNT_EN

计数器时钟= CK_CNT = CK_PSC 

34计数器寄存器

TIF

33323130 35 36 37 38

写入TIF = 0 

75. Ґ ┼

ה Е

ᶏ ᶭ ԍ Ҭ ῀ ҉ ԊᴆȂ
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Ҋ ᶛ Ҭ̆ TI2 ῀ ҉ ҉ ̔

ǒ 2 TI2 ҉ Ȃ ῀ ( ᶛҬ̆Ҍ ᴋᵥ ̆Ḡ IC2F = 0000)Ȃ
ᵬҬҌᶏ № ̆Ҍ ȂCC2S ᵝ ԍ ῀ Ҭ CC2P = 1 ץ

( ᵞ )Ȃ
ǒ TIMx_SMCR Ҭ SMS = 110̆ ҹ ̕ TIMx_SMCR Ҭ TS = 110̆

TI2ᵬҹ ῀ Ȃ

TI2 ₮ ѿҩ҉ ̆ ῤ ꜚҊ ̆ TIF ȂTI2 ҉
ꜚ ӊ ‗ԍ TI2 ῀ Ȃ

873472

TI2

CNT_EN

计数器时钟= CK_CNT = CK_PSC

34 35计数器寄存器 36

TIF

37 38

76. Ґ ┼

ה Е 2 +
2 ҍץ ѿ ׆ ( 1 )ѿ ᶏ Ȃ ĔTRḤ ᵬ

῀̆ ᵝ ȁ ץ ѿҩ ῀ᵬҹ ῀ȂҌ ᶏ TIMx_SMCR
TSᵝ ETRᵬҹ TRGIȂ

Ҋ ᶛ Ҭ̆ѿ TI1҉₮ ѿҩ҉ ̆ ETR ѿҩ҉ ҉ ѿ ̔

ǒ TIMx_SMCR ῀ ̔

ï ETF = 0000̔
ï ETPS = 00̔Ҍ №

ï ETP = 0̔ ETR ҉ ̆ ECE = 1ᶏ 2Ȃ
ǒ Ҋ 1̆ TI ҉ ̔

ï IC1F = 0000̔
ï ᵬҬҌᶏ № ̆Ҍ

ï TIMx_CCMR1 Ҭ CC1S = 01̆ ῀

ï TIMx_CCER Ҭ CC1P = ץ0 ( ҉ )
ǒ TIMx_SMCR Ҭ SMS = 110̆ ҹ Ȃ TIMx_SMCR Ҭ TS = 101̆

TI1ᵬҹ ῀ Ȃ

TI1҉₮ ѿҩ҉ ̆TIF ̆ ETR ҉ Ȃ

ETRḤ ҉ ᵝ ‗ԍ ETRP ῀ Ȃ

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

186/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

608005

TI1

CEN/CNT_EN

计数器时钟 = CK_CNT = CK_PSC 

34 35计数器寄存器 36

TIF

ETR

77. 2І Ґ ┼

12.3.20
TIM ῤ ̆ ԍ Ȃ TIM2/3/4Ȃ

12.3.21
└ ῀ (CPU Ả )̆ DBG Ҭ DBG_TIMx_STOP ̆TIMx

ץ ᵬ̆ Ả Ȃ Ȃ

12.4
55. TIM1

Offset Acronym Register Name Reset Section

0x00 TIMx_CR1 └ 1 0x00000000 12.4.1

0x04 TIMx_CR2 └ 2 0x00000000 12.4.2

0x08 TIMx_SMCR ׆ └ 0x00000000 12.4.3

0x0C TIMX_DIER DMA/Ҭ ᶏ 0x00000000 12.4.4

0x10 TIMx_SR 0x00000000 12.4.5

0x14 TIMx_EGR Ԋᴆ֟ 0x00000000 12.4.6

0x18 TIMx_CCMR1 / 1 0x00000000 12.4.7

0x1C TIMx_CCMR2 / 2 0x00000000 12.4.8

0x20 TIMx_CCER / ᶏ 0x00000000 12.4.9

0x24 TIMx_CNT 0x00000000 12.4.10

0x28 TIMx_PSC № 0x00000000 12.4.11

0x2C TIMx_ARR ꜚ 0x00000000 12.4.12

0x30 TIMx_RCR 0x00000000 12.4.13

0x34 TIMx_CCR1 / 1 0x00000000 12.4.14

0x38 TIMx_CCR2 / 2 0x00000000 12.4.15

0x3C TIMx_CCR3 / 3 0x00000000 12.4.16
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Offset Acronym Register Name Reset Section

0x40 TIMx_CCR4 / 4 0x00000000 12.4.17

0x44 TIMx_BDTR ┤ 0x00000000 12.4.18

0x48 TIMx_DCR DMA └ 0x00000000 12.4.19

0x4C TIMx_DMAR DMA 0x00000000 12.4.20

12.4.1 ┼ 1(TIMx_CR1)
̔TIM1:0x40012C00

Ẓ ̔0x00

ᵝṿ̔0x0000

123456789 01112131415 10

Reserved ARPE UDISCMS URSOPMDIR CENCKD

rwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔10 Ḡ 000h Ḡ , ҹ 0

9̔8 CKD[1̔0] rw 000h

№ (Clock division)
2ᵝ ӈ (CK_INT) ȁ

ҍ (ETR T̆Ix) ӊ

№ ᶛȂ

00̔tDTS = tCK_INT
01̔tDTS = 2 x tCK_INT
10̔tDTS = 4 x tCK_INT
11̔Ḡ ̆Ҍ ᶏ ҩ

7 ARPE rw 000h
ꜚ ᾛ ᵝ (Auto-reload preload enable)

0̔TIMx_ARR ‖

1̔TIMx_ARR ῀ ‖
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Bit Field Type Reset Description

6̔5 CMS[1̔0] rw 000h

Ҭ (Center-aligned mode selection)
00̔ Ȃ ᶭ ᵝ (DIR) ҉ Ҋ

01 Ҭ̔ 1Ȃ ֜ ҉ Ҋ Ȃ

ҹ ₮ (TIMx_CCMRx Ҭ CCxS = 00)
₮ Ҭ ᵝ̆ Ҋ

10̔Ҭ 2Ȃ ֜ ҉ Ҋ

Ȃ ֜ ҉ Ҋ Ȃ ҹ ₮

(TIMx_CCMRx Ҭ CCxS = 00) ₮ Ҭ

ᵝ̆ ҉

11̔Ҭ 3Ȃ ֜ ҉ Ҋ Ȃ

֜ ҉ Ҋ Ȃ ҹ ₮

(TIMx_CCMRx Ҭ CCxS = 00) ₮ Ҭ

ᵝ̆ ҉ Ҋ

̔ (CEN = 1)̆Ҍᾛ ׆

⌠Ҭ Ȃ

4 DIR rw 000h

(Direction)
0̔ ҉

1̔ Ҋ

Е ҿҲ Ї ᵣҿ ɼ

3 OPM rw 000h

‖ (One pulse mode)
0̔ Ԋᴆ ̆ ҌẢ

1̔ Ҋѿ Ԋᴆ ( CENᵝ) ̆ Ả

2 URS rw 000h

(Update request source) ᴆ ᵝ

UEVԊᴆ Ȃ

0̔ ᾛ ֟ Ҭ DMA ̆↕Ҋ ᴋѿԊ

ᴆ֟ ѿҩ Ҭ DMA ̔

- ₮/Ҋ
- UGᵝ
׆- └ ֟

1̔ ᾛ ֟ Ҭ DMA ̆↕

₮/Ҋ ֟ ѿҩ Ҭ DMA

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

189/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

Bit Field Type Reset Description

1 UDIS rw 000h

(Update disable) ᴆ ᵝᾛ / UEV
Ԋᴆ ֟

0̔ᾛ UEVȂ (UEV)Ԋᴆ Ҋ ᴋѿԊᴆ֟ ̔

- ₮/Ҋ
- UGᵝ
׆- └ ֟ ῀ ױ

ṿȂ

1̔ UEVȂҌ֟ Ԋᴆ̆ (ARRȁPSCȁ
CCRx)Ḡ ױ ṿȂ ԅ UGᵝ ׆ └

₮ԅѿҩ ᴆ ᵝ̆↕ № ∆

0 CEN rw 000h

ᾛ (Counter enable)
0̔
1̔ᶏ Ȃ

Е ᴌ ԋ CEN ᵣ Ї ɻ

ᵲɼ װ ꜠ ᴌ CENᵣɼ

12.4.2 ┼ 2(TIMx_CR2)
̔TIM1:0x40012C00

Ẓ ̔0x04

ᵝṿ̔0x0000

123456789 01112131415 10

Res. OIS4 OIS3N OIS3 OIS2N OIS2 OIS1N OIS1 TI1S MMS CCDS CCUS Res. CCPC

rwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15 Ḡ 000h Ḡ , ҹ 0
14 OIS4 rw 000h ₮ 4(OC4 ₮)Ȃ OIS1ᵝȂ
13 OIS3N rw 000h ₮ 3(OC3N ₮)Ȃ OIS1NᵝȂ
12 OIS3 rw 000h ₮ 3(OC3 ₮)Ȃ OIS1ᵝȂ
11 OIS2N rw 000h ₮ 2(OC2N ₮)Ȃ OIS1NᵝȂ
10 OIS2 rw 000h ₮ 2(OC2 ₮)Ȃ OIS1ᵝȂ

9 OIS1N rw 000h

₮ 1(OC1N ₮)(Output Idle state 1)
0̔ MOE = 0 ̆ OC1N = 0
1̔ MOE = 0 ̆ OC1N = 1
Е ԋ LOCK(TIMx_BKR ) ⌡ 1ɻ2 3 Ї

ᵣҒ ḷ ɼ
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Bit Field Type Reset Description

8 OIS1 rw 000h

₮ 1(OC1 ₮)(Output Idle state 1)
0̔ MOE = 0 ̆ ԅ OC1N̆↕ OC1
= 0
1̔ MOE = 0 ̆ ԅ OC1N̆↕ OC1
= 1Ȃ
Е ԋ LOCK(TIMx_BKR ) ⌡ 1ɻ2 3 Ї

ᵣҒ ḷ ɼ

7 TI1S rw 000h

TI1 (TI1 selection)
0̔TIMx_CH1 ⌠ TI1 ῀

1 T̔IMx_CH1ȁTIMx_CH2 TIMx_CH3
⌠ TI1 ῀

6̔4 MMS[2̔0] rw 000h

Һ (Master mode selection)
ңᵝ ԍ Һ Ҋ ׆⌠ Ḥ

(TRGO)Ȃ Ҋ̔

000̔ ᵝ͠ TIMx_EGR UGᵝ ԍᵬҹ

₮ (TRGO)Ȃ ῀ ׆) └ ԍ ᵝ

) ֟ ᵝ̆↕ TRGO ҉ Ḥ ᵝᴪ

ѿҩ Ȃ

001̔ᶏ ͠ ᶏ Ḥ CNT_EN ԍᵬҹ

₮ (TRGO)Ȃ ѿ ꜚ ҩ

└ ѿ ῤᶏ ׆ Ȃ ᶏ Ḥ

CEN └ᵝ Ҋ ῀Ḥ

֟ Ȃ ᶏ Ḥ ԍ ῀ T̆RGO҉ᴪ
ѿҩ ̆ ԅҺ/׆ ( TIMx_SMCR
Ҭ MSMᵝ )Ȃ

010̔ ͠ Ԋᴆ ҹ ῀ (TRGO)Ȃɒ ѿ̆

ҩҺ ץ ᵬѿҩ׆ № Ȃ

011̔ ‖͠ ѿ ѿ ѿ ⱳ ̆

CC1IF ( ᶏ ҹ )̆ ₮ ₮

ѿҩ ‖ (TRGO)Ȃ
100̔ O͠C1REFḤ ԍᵬҹ ₮ (TRGO)
101̔ O͠C2REFḤ ԍᵬҹ ₮ (TRGO)
110̔ O͠C3REFḤ ԍᵬҹ ₮ (TRGO)
111̔ O͠C4REFḤ ԍᵬҹ ₮ (TRGO)

3 CCDS rw 000h

/ DMA (Capture/compare DMA selec-
tion)
0̔ CCxԊᴆ ̆ ₮ CCx DMA
1̔ Ԋᴆ ̆ ₮ CCx DMA
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Bit Field Type Reset Description

2 CCUS rw 000h

/ └ (Capture/compare control up-
date selection)
0̔ / └ᵝ (CCPC = 1)̆

COMᵝ ױ

1̔ / └ᵝ (CCPC = 1)̆ ץ

COMᵝ TRGI҉ ѿҩ҉ ױ

Е ᵣ Ί ԝ ₴ ᵲ ɼ

1 Ḡ 000h Ḡ , ҹ 0

0 CCPC rw 000h

/ └ᵝ (Capture/compare preloaded
control)
0̔CCxĔCCxNE OCxMᵝҌ
1̔CCxĔCCxNE OCxM ᵝ ̕ ᵝ

̆ ױ ԅ COMᵝ
Е ᵣ Ί ԝ ₴ ᵲ ɼ

12.4.3 ה ┼ (TIMx_SMCR)
̔TIM1:0x40012C00

Ẓ ̔0x08

ᵝṿ̔0x0000

123456789 01112131415 10

ETP ETPSECE ETF MSM TS Res. SMS

rw rwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15 ETP rw 000h

(External trigger polarity)
ᵝ ETR ETR ᵬҹ ᵬȂ

0̔ETRҌ ̆ ҉

1̔ETR ̆ᵞ Ҋ

14 ECE rw 000h

ᶏ ᵝ (External clock enable)
ᵝ 2Ȃ

0̔ 2
1̔ᶏ 2̆ ETRFḤ ҉ ᴋ

҉ ꜚ

1Е ECE ᵣғ 1 TRGI └

ETRF(SMS = 111 TS = 111) Ί ꜗ ɼ 2ЕҐ

ה ғװ 2 ᶕ Е ᵣ Ї

Жᵜ Ї TRGI Ғ └ ETRF(TS ᵣҒ

111)ɼ 3Е 1 2 ᶕ Ї

ῇ ETRFɼ
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Bit Field Type Reset Description

13̔12 ETPS[1̔0] rw 000h

№ (External trigger prescaler)
Ḥ ETRP TIMxCLK

1/4Ȃ ῀ ̆ ᶏץ № ᵞ

ETRP Ȃ

00̔῏ №

01̔ETRP ץ 2
10̔ETRP ץ 4
11̔ETRP ץ 8

11̔8 ETF[3̔0] rw 000h

(External trigger filter)
֓ᵝ ӈԅ ETRPḤ ETRP

Ȃ ҉̆ ѿҩԊᴆ ̆

⌠ NҩԊᴆ ᴪ֟ ѿҩ ₮ Ȃ

0000̔ ץ̆ fDTS
0001̔ fSAMPLING=fCK_INT̆N = 2
0010̔ fSAMPLING=fCK_INT̆N = 4
0011̔ fSAMPLING=fCK_INT̆N = 8
0100̔ fSAMPLING=fDTS/2̆N = 6
0101̔ fSAMPLING=fDTS/2̆N = 8
0110̔ fSAMPLING=fDTS/4̆N = 6
0111̔ fSAMPLING=fDTS/4̆N = 8
1000̔ fSAMPLING=fDTS/8̆N = 6
1001̔ fSAMPLING=fDTS/8̆N = 8
1010̔ fSAMPLING=fDTS/16̆N = 5
1011̔ fSAMPLING=fDTS/16̆N = 6
1100̔ fSAMPLING=fDTS/16̆N = 8
1101̔ fSAMPLING=fDTS/32̆N = 5
1110̔ fSAMPLING=fDTS/32̆N = 6
1111̔ fSAMPLING=fDTS/32̆N = 8

7 MSM rw 000h

Һ/׆ (Master/slave mode)
0̔ ᵬ

1̔ ῀ (TRGI) ҉ Ԋᴆ ԅ̆ץᾛ ╠

( TRGO)ҍ ׆ ̆

₃ҩ ⌠ѿҩ ѿ Ԋᴆ
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Bit Field Type Reset Description

6̔4 TS[2̔0] rw 000h

(Trigger selection)
3ᵝ ԍ ῀Ȃ

000̔ῤ 0(ITR0)
001̔ῤ 1(ITR1)
010̔ῤ 2(ITR2)
011̔ῤ 3(ITR3)
100̔TI1 (TI1F_ED)
101̔ ῀ 1(TI1FP1)
110̔ ῀ 2(TI2FP2)
111̔ ῀ (ETRF)

῏ ITRx ̆ Ҋ Ȃ

Е ֙ᵣ └ ( SMS = 000) Їװ ᾭ

֥ ɼ

3 Ḡ 000h Ḡ , ҹ 0

2̔0 SMS rw 000h

׆ (Slave mode selection)
ԅ Ḥ ̆ Ḥ (TRGI) ҍ Ҭ

῀ ῏ ( ῀ └ └

)
000̔῏ ׆ - CEN = 1̆↕ № ῤ

ꜚȂ

001̔ 1 - TI1FP1 ̆

TI2FP2 ҉/Ҋ Ȃ

010̔ 2 - TI2FP2 ̆

TI1FP1 ҉/Ҋ Ȃ

011̔ 3 - ѿҩ ῀ ̆

TI1FP1 TI2FP2 ҉/Ҋ Ȃ

100̔ ᵝ - Ҭ ῀ (TRGI) ҉

∆ ̆ ғ֟ ѿҩ 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

Е TI1F_EN ҿ ῇ (TS = 100) ЇҒ ᶕ

ɼ ҿЇTI1F_ED TI1F ₴҅ү

“Ї ῇ ɼ
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56. TIMxῪ

׆ ITR0 ITR1 ITR2 ITR3

TIM1 x TIM2 TIM3 TIM4

TIM2 TIM1 x TIM3 x

TIM3 TIM1 TIM2 x x

TIM4 TIM1 TIM2 TIM3 x

12.4.4 DMA/Ҳ ᶕ (TIMX_DIER)
̔TIM1:0x40012C00

Ẓ ̔0x0C

ᵝṿ̔0x0000

123456789 01112131415 10

Res. TDE BIE UIE
COM 

DE
CC4 

DE

CC3 

DE

CC2 

DE

CC1 

DE UDE TIE
COM 

IE

CC4

 IE

CC3

 IE

CC2

 IE

CC1

 IE

rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15 Ḡ 000h Ḡ , ҹ 0

14 TDE rw 000h
ᾛ DMA (Trigger DMA request enable)
0̔ DMA
1̔ᾛ DMA

13 COMDE rw 000h
ᾛ COM DMA (COM DMA request enable)
0̔ COM DMA
1̔ᾛ COM DMA

12 CC4DE rw 000h

ᾛ / 4 DMA (Capture/Compare 4
DMA request enable)
0̔ / 4 DMA
1̔ᾛ / 4 DMA

11 CC3DE rw 000h

ᾛ / 3 DMA (Capture/Compare 3
DMA request enable)
0̔ / 3 DMA
1̔ᾛ / 3 DMA

10 CC2DE rw 000h

ᾛ / 2 DMA (Capture/Compare 2
DMA request enable)
0̔ / 2 DMA
1̔ᾛ / 2 DMA

9 CC1DE rw 000h

ᾛ / 1 DMA (Capture/Compare 1
DMA request enable)
0̔ / 1 DMA
1̔ᾛ / 1 DMA
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8 UDE rw 000h
ᾛ DMA (Update DMA request enable)
0̔ DMA
1̔ᾛ DMA

7 BIE rw 000h
ᾛ ┤ Ҭ (Break interrupt enable)
0̔ ┤ Ҭ

1̔ᾛ ┤ Ҭ

6 TIE rw 000h
Ҭ ᶏ (Trigger interrupt enable)

0̔ Ҭ

1̔ᶏ Ҭ

5 COMIE rw 000h
ᾛ COMҬ (COM interrupt enable)
0̔ COMҬ
1̔ᾛ COMҬ

4 CC4IE rw 000h

ᾛ / 4Ҭ (Capture/Compare 4 interrupt en-
able)
0̔ / 4Ҭ
1̔ᾛ / 4Ҭ

3 CC3IE rw 000h

ᾛ / 3Ҭ (Capture/Compare 3 interrupt en-
able)
0̔ / 3Ҭ
1̔ᾛ / 3Ҭ

2 CC2IE rw 000h

ᾛ / 2Ҭ (Capture/Compare 2 interrupt en-
able)
0̔ / 2Ҭ
1̔ᾛ / 2Ҭ

1 CC1IE rw 000h

ᾛ / 1Ҭ (Capture/Compare 1 interrupt en-
able)
0̔ / 1Ҭ
1̔ᾛ / 1Ҭ

0 UIE rw 000h
ᾛ Ҭ (Update interrupt enable)
0̔ Ҭ

1̔ᾛ Ҭ

12.4.5 (TIMx_SR)
̔TIM1:0x40012C00

Ẓ ̔0x10

ᵝṿ̔0x0000

123456789 01112131415 10

Reserved
CC4

OF

CC3

OF

CC2

OF

CC1

OF Res. BIF TIF UIF
COM

IF

CC4

IF

CC3

IF

CC2

IF

CC1

IF

rwrwrwrwrwrwrwrwrwrwrw rw
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15̔13 Ḡ 000h Ḡ , ҹ 0

12 CC4OF rw 000h
/ 4 (Capture/Compare 4 overcap-

ture flag)
CC1OF Ȃ

11 CC3OF rw 000h
/ 3 (Capture/Compare 3 overcap-

ture flag)
CC1OF Ȃ

10 CC2OF rw 000h
/ 2 (Capture/Compare 2 overcap-

ture flag)
CC1OF Ȃ

9 CC1OF rw 000h

/ 1 (Capture/Compare 1 overcap-
ture flag)
ֽ ҹ ῀ ̆ ᴆ

1ȂΏ 0 ᵝȂ

0̔ ֟ ̕

1̔ ṿ ⌠ TIMx_CCR1 ̆CC1IF
ҹ 1Ȃ

8 Ḡ 000h Ḡ , ҹ 0

7 BIF rw 000h

┤ Ҭ (Break interrupt flag)
ѿ ┤ ῀ ̆ ᴆ ᵝ ļ1ĽȂ ┤

῀ ̆↕ ᵝ ᴆ ľ0Ŀ
0̔ ┤ Ԋᴆ֟

1̔┤ ῀҉ ⌠

6 TIF rw 000h

Ҭ (Trigger interrupt flag)
Ԋᴆ ( ׆ └ ԍ

ῒ ̆ TRGI ῀ ⌠ ̆

Ҋ ᴋѿ ) ᴆ ᵝ 1Ȃ ᴆ

0Ȃ
0̔ Ԋᴆ֟

1̔ Ҭ

5 COMIF rw 000h

COMҬ (COM interrupt flag)
ѿ ֟ COM Ԋᴆ ( / └ᵝ̔CCxEȁ
CCxNEȁOCxM ) ᵝ ᴆ 1Ȃ ᴆ

0Ȃ
0̔ COMԊᴆ֟
1̔COMҬ

4 CC4IF rw 000h
/ 4Ҭ (Capture/Compare 4 interrupt flag)
CC1IF Ȃ

3 CC3IF rw 000h
/ 3Ҭ (Capture/Compare 3 interrupt flag)
CC1IF Ȃ
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2 CC2IF rw 000h
/ 2Ҭ (Capture/Compare 2 interrupt flag)
CC1IF Ȃ

1 CC1IF rw 000h

/ 1Ҭ (Capture/Compare 1 interrupt flag)
CC1 ҹ ₮ ̔

ṿҍ ṿ ᵝ ᴆ ļ1Ľ̆ ᵖ Ҭ

Ҋ ( TIMx_CR1 CMSᵝ)Ȃ
ᴆ ļ0ĽȂ

0̔
1̔TIMx_CNT ṿҍ TIMx_CCR1 ṿ

CC1 ҹ ῀ ̔

Ԋᴆ ᵝ ᴆ ļ1Ľ̆ ᴆ 0
TIMx_CCR1 ļ0ĽȂ

0̔ ῀ ֟

1̔ ṿ ( ) TIMx_CCR1( IC1 ҉
⌠ҍ )

0 UIF rw 000h

Ҭ (Update interrupt flag)
֟ Ԋᴆ ᵝ ᴆ ļ1ĽȂ ᴆ ļ0ĽȂ

0̔ Ԋᴆ֟

1̔ Ԋᴆ Ȃ ᵝ ᴆ

ļ1Ľ̔
- TIMx_CR1 UDIS = 0̆ REP_CNT = 0
֟ Ԋᴆ ( Ҋ ҉ Ҋ )
- TIMx_CR1 UDIS = 0ȁURS = 0̆
TIMx_EGR UG = 1 ֟ Ԋᴆ ( ᴆ

CNT ∆ )
- TIMx_CR1 UDIS = 0ȁURS = 0̆
CNT Ԋᴆ ∆ ֟ ԊᴆȂ(
└ )

12.4.6 Ԑᴌ֥ (TIMx_EGR)
̔TIM1:0x40012C00

Ẓ ̔0x14

ᵝṿ̔0x0000

123456789 01112131415 10

Reserved BG UGTG COMG CC4G CC3G CC2G CC1G

wwwwwww w
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15̔8 Ḡ 000h Ḡ , ҹ 0

7 BG w 000h

֟ ┤ Ԋᴆ (Break generation)
ᵝ ᴆ ļ1Ľ̆ ԍ֟ ѿҩ┤ Ԋᴆ̆ ᴆ ꜚ

ļ0ĽȂ
0̔ ꜚᵬ

1̔֟ ѿҩ┤ ԊᴆȂ MOE = 0ȁBIF = 1̆
Ҭ DMĂ↕֟ Ҭ DMA

6 TG w 000h

֟ Ԋᴆ (Trigger generation)
ᵝ ᴆ ļ1Ľ̆ ԍ֟ ѿҩ Ԋᴆ̆ ᴆ ꜚ

ļ0ĽȂ
0̔ ꜚᵬ

1̔TIMx_SR TIF = 1̆ Ҭ

DMĂ↕֟ Ҭ DMA

5 COMG w 000h

/ Ԋᴆ̆֟ └ (Capture/Compare control
update generation)
ᵝ ᴆ ļ1Ľ̆ ᴆ ꜚ ļ0ĽȂ

0̔ ꜚᵬ

1̔ CCPC = 1̆ᾛ CCxEȁCCxNEȁOCxMᵝ
Е ᵣ ԝ ₴ ɼ

4 CC4G w 000h
֟ / 4Ԋᴆ (Capture/Compare 4 generation)

CC1G Ȃ

3 CC3G w 000h
֟ / 3Ԋᴆ (Capture/Compare 3 generation)

CC1G Ȃ

2 CC2G w 000h
֟ / 2Ԋᴆ (Capture/Compare 2 generation)

CC1G Ȃ

1 CC1G w 000h

֟ / 1Ԋᴆ (Capture/Compare 1 generation)
ᵝ ᴆ 1̆ ԍ֟ ѿҩ / Ԋᴆ̆ ᴆ

ꜚ 0Ȃ
0̔ ꜚᵬ

1̔ CC1҉֟ ѿҩ / Ԋᴆ̔

CC1 ҹ ₮̔

CC1IF=1̆ Ҭ DMA ↕̆֟

Ҭ DMAȂ
CC1 ҹ ῀̔

╠ ṿ TIMx_CCR1 ̆

CC1IF = 1̆ Ҭ DMĂ↕֟
Ҭ DMAȂ CC1IF ҹ 1̆↕ CC1OF = 1Ȃ
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0 UG w 000h

֟ Ԋᴆ (Update generation)
ᵝ ᴆ ļ1Ľ̆ ᴆ ꜚ ļ0ĽȂ

0̔ ꜚᵬ

1̔ ∆ ̆ ֟ ѿҩ ԊᴆȂ №

Ӟ ļ0Ľ(ᵖ № Ҍ )Ȃ Ҭ

Ҋ DIR = 0( ҉ ) ↕ ļ0Ľ̕
DIR = 1( Ҋ )↕ TIMx_ARR ṿȂ

12.4.7 / 1(TIMx_CCMR1)
̔TIM1:0x40012C00

Ẓ ̔0x18

ᵝṿ̔0x0000

ԍ ῀ ( ) ₮ ( )̆ CCxS ӈȂ ῒזᵝ ᵬ

₮ ҊҌ ȂOCxx ԅ ₮ Ҋ ⱳ ĬCxx ԅ ₮ Ҋ ⱳ Ȃ ̆

ѿҩᵝ ₮ ῀ Ҋ ⱳ Ҍ Ȃ

123456789 01112131415 10

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

OC2M

CC1S

OC2

PE

OC2

FE 0C1M
OC1

PE

OC1

FE

IC2F IC2PSC

CC2S

0C1

CE

IC1F IC1PSC

0C2

CE

₴ Е

Bit Field Type Reset Description

15 OC2CE rw 000h ₮ 2 0ᶏ (Output compare 2 clear enable)
14̔12 OC2M[2̔0] rw 000h ₮ 2 (Output compare 2 mode)

11 OC2PE rw 000h
₮ 2 ᶏ (Output compare 2 preload en-

able)
10 OC2FE rw 000h ₮ 2 ᶏ (Output compare 4 fast enable)

9̔8 CC2S[1̔0] rw 000h

/ 2 (Capture/Compare 2 selection)
ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC2 ҹ ₮

01̔CC2 ҹ ῀̆IC2 TI2҉
10̔CC2 ҹ ῀̆IC2 TI1҉
11 C̔C2 ҹ ῀ ĬC2 TRC҉Ȃ
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC2S׃ ῗ (TIMx_CCER CC2E = 0)

  ɼ
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7 OC1CE rw 000h
₮ 1 0ᶏ (Output compare 1 clear enable)

0̔OC1REFҌ ETRF ῀

1̔ѿ ⌠ ETRF ῀ ̆ OC1REF = 0

6̔4 OC1M[2̔0] rw 000h

₮ 1 (Output compare 1 mode)
3 ᵝ ӈԅ ₮ Ḥ OC1REF ꜚᵬ̆

OC1REF‗ ԅ OC1ȁOC1N ṿȂOC1REF
̆ OC1ȁOC1N ‗ԍCC1PȁCC1NP

ᵝȂ

000̔‟ Ȃ ₮ TIMx_CCR1 ҍ
TIMx_CNT OC1REFҌ ᵬ

001 ̔ 1 ҹ Ȃ

TIMx_CNT ṿҍ / 1(TIMx_CCR1)
̆ └ OC1REFҹ

010 ̔ 1 ҹ Ȃ

TIMx_CNT ṿҍ / 1(TIMx_CCR1)
̆ └ OC1REFҹᵞ

011̔ Ȃ TIMx_CCR1=TIMx_CNT ̆ OC1REF

100̔ └ҹ Ȃ └ OC1REFҹᵞ
101̔ └ҹ Ȃ └ OC1REFҹ
110̔PWM 1 - ҉ ̆ѿ TIMx_CNT <
TIMx_CCR1 1ҹ ̆ ↕ҹ ̕

Ҋ ̆ѿ TIMx_CNT > TIMx_CCR1 1
ҹ (OC1REF = 0)̆ ↕ҹ (OC1REF
= 1)
111̔PWM 2 - ҉ ̆ѿ TIMx_CNT <
TIMx_CCR1 1ҹ ̆ ↕ҹ ̕

Ҋ ѿ̆ TIMx_CNT > TIMx_CCR1 1ҹ
̆ ↕ҹ

1Е҅ LOCK ⌡ ҿ 3(TIMx_BDTR Ҳ LOCK

ᵣ) ҙ CC1S = 00( ₴) ∑ ᵣҒ ḷ ɼ

2Е PWM 1 PWM 2 ҲЇ

ԋ ₴ Ҳה‫ ⅓ └ PWM Ї

OC1REF ɼ
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3 OC1PE rw 000h

₮ 1 ᶏ (Output compare 1 preload en-
able)
0̔ TIMx_CCR1 ⱳ ̆ Ώ῀

TIMx_CCR1 ̆ ғ Ώ῀ ṿ ᵬ

1̔ TIMx_CCR1 ⱳ ̆ Ώ ᵬֽ

ᵬ T̆IMx_CCR1 ṿ Ԋ

ᴆ⌠ ⱴ ╠ Ҭ

1Е҅ LOCK ⌡ ҿ 3(TIMx_BDTR Ҳ LOCK

ᵣ) ҙ CC1S = 00( ₴) ∑ ᵣҒ ḷ ɼ

2Е׃ “ Ґ (TIMx_CR1 OPM = 1)Ї

װ ‟Ґᶕ PWM Ї ∑Ὶ꜠ᵲ

Ғ ɼ

2 OC1FE rw 000h

₮ 1 ᶏ (Output compare 1 fast enable)
ᵝ ԍⱴ CC ₮ ῀Ԋᴆ Ȃ

0̔ ҍ CCR1 ṿ C̆C1 ᵬ̆ ᶏ

Ȃ ῀ ѿҩ ̆ CC1
₮ ҹ 5ҩ

1̔ ῀⌠ ᵬ ԅѿ

Ȃ ŎC ҹ ҍ ῏Ȃ

CC1 ₮ ҹ 3ҩ
ȂOCFE PWM1 PWM2
ᵬ

1̔0 CC1S[1̔0] rw 000h

/ 1 (Capture/Compare 1 selection)
2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC1 ҹ ₮

01̔CC1 ҹ ῀̆IC1 TI1҉
10̔CC1 ҹ ῀̆IC1 TI2҉
11 C̔C1 ҹ ῀ ĬC1 TRC҉̆
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC1S׃ ῗ (TIMx_CCER CC1E = 0)

  ɼ

ῇ Е

Bit Field Type Reset Description

15̔12 IC2F[3̔0] rw 000h
῀ 2 (Input capture 2 filter)

11̔10 IC2PSC[1 0̔] rw 000h
῀/ 2 № (Input capture 2 prescaler)
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9̔8 CC2S[1̔0] rw 000h

/ 2 (Capture/Compare 2 selection)
2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC2 ҹ ₮

01̔CC2 ҹ ῀̆IC2 TI2҉
10̔CC2 ҹ ῀̆IC2 TI1҉
11 C̔C2 ҹ ῀ ĬC2 TRC҉̆
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC2S׃ ῗ (TIMx_CCER CC2E = 0)

  ɼ

7̔4 IC1F[3̔0] rw 000h

῀ 1 (Input capture 1 filter)
₃ᵝ ӈԅ TI1 ῀ Ȃ

ѿҩԊᴆ ̆ ⌠ N ҩԊᴆ
ᴪ֟ ѿҩ ₮ ̔

0000̔ ץ̆ fDTS
1000̔ fSAMPLING=fDTS/8̆N = 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

3̔2 IC1PSC[1 0̔] rw 000h

῀/ 1 № (Input capture 1 prescaler)
2ᵝ ӈԅ CC1 ῀ (IC1) № Ȃ

ѿ CC1E = 0(TIMx_CCER Ҭ)̆↕ №

ᵝȂ

00̔ № ̆ ῀ ҉ ⌠ ѿҩ

ѿ

01̔ 2ҩԊᴆ ѿ

10̔ 4ҩԊᴆ ѿ

11̔ 8ҩԊᴆ ѿ
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1̔0 CC1S[1̔0] rw 000h

/ 1 (Capture/compare 1 selection)
2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC1 ҹ ₮

01̔CC1 ҹ ῀̆IC1 TI1҉
10̔CC1 ҹ ῀̆IC1 TI2҉
11 C̔C1 ҹ ῀ ĬC1 TRC҉̆
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC1S׃ ῗ (TIMx_CCER CC1E = 0)

  ɼ

12.4.8 / 2(TIMx_CCMR2)
̔TIM1:0x40012C00

Ẓ ̔0x1C

ᵝṿ̔0x0000

҉ץ CCMR1 Ȃ

123456789 01112131415 10

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

OC4M

CC3S

OC4

PE

OC4

FE
0C3M

OC3

PE

OC3

FE

0C4

CE

IC4F IC4PSC

CC4S

0C3

CE

IC3F IC3PSC

₴

Bit Field Type Reset Description

15 OC4CE rw 000h ₮ 4 0ᶏ (Output compare 4 clear enable)
14̔12 OC4M[2̔0] rw 000h ₮ 4 (Output compare 4 mode)

11 OC4PE rw 000h
₮ 4 ᶏ (Output compare 4 preload en-

able)
10 OC4FE rw 000h ₮ 4 ᶏ (Output compare 4 fast enable)

9̔8 CC4S[1̔0] rw 000h

/ 4 (Capture/Compare 4 selection)
2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC4 ҹ ₮

01̔CC4 ҹ ῀̆IC4 TI4҉
10̔CC4 ҹ ῀̆IC4 TI3҉
11 C̔C4 ҹ ῀ ĬC4 TRC҉̆
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC4S׃ ῗ (TIMx_CCER CC4E = 0)

  ɼ

7 OC3CE rw 000h ₮ 3 ļ0Ľᶏ (Output compare 3 clear enable)
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6̔4 OC3M[2̔0] rw 000h ₮ 3 (Output compare 3 mode)

3 OC3PE rw 000h
₮ 3 ᶏ (Output compare 3 preload en-

able)
2 OC3FE rw 000h ₮ 3 ᶏ (Output compare 3 fast enable)

1̔0 CC3S[1̔0] rw 000h

/ 3 (Capture/Compare 3 selection)
2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC3 ҹ ₮

01̔CC3 ҹ ῀̆IC3 TI3҉
10̔CC3 ҹ ῀̆IC3 TI4҉
11 C̔C3 ҹ ῀ ĬC3 TRC҉̆
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC3S׃ ῗ (TIMx_CCER CC3E = 0)

  ɼ

ῇ

Bit Field Type Reset Description

15̔12 IC4F[3̔0] rw 000h ῀ 4 (Input capture 4 filter)
11̔10 IC4PSC[1 0̔] rw 000h ῀/ 4 № (Input capture 4 prescaler)

9̔8 CC4S[1̔0] rw 000h

/ 4 (Capture/Compare 4 selection)
2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC4 ҹ ₮

01̔CC4 ҹ ῀̆IC4 TI4҉
10̔CC4 ҹ ῀̆IC4 TI3҉
11 C̔C4 ҹ ῀ ĬC4 TRC҉̆
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC4S׃ ῗ (TIMx_CCER CC4E = 0)

  ɼ

7̔4 IC3F[3̔0] rw 000h ῀ 3 (Input capture 3 filter)
3̔2 IC3PSC[1 0̔] rw 000h ῀/ 3 № (Input capture 3 prescaler)
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1̔0 CC3S[1̔0] rw 000h

/ 3 (Capture/compare 3 selection)
2ᵝ ӈ ( ῀/ ₮)̆ ῀ ̔

00̔CC3 ҹ ₮

01̔CC3 ҹ ῀̆IC3 TI3҉
10̔CC3 ҹ ῀̆IC3 TI4҉
11 C̔C3 ҹ ῀ ĬC3 TRC҉̆
ֽ ᵬ ῤ ῀ Ҭ ( TIMx_SMCR

TSᵝ )
ЕCC3S׃ ῗ (TIMx_CCER CC3E = 0)

  ɼ

12.4.9 / ᶕ (TIMx_CCER)
̔TIM1:0x40012C00

Ẓ ̔0x20

ᵝṿ̔0x0000

123456789 01112131415 10

Reserved CC1PCC2E CC1ECC4P CC4E
CC3

NP

CC3

NE CC3P CC3E
CC2

NE

CC2

NP CC2P
CC1

NP

CC1

NE

rwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔14 Ḡ 000h Ḡ , ҹ 0

13 CC4P rw 000h
῀/ 4 ₮ (Capture/Compare 4 output polar-

ity)
CC1P Ȃ

12 CC4E rw 000h
῀/ 4 ₮ᶏ (Capture/Compare 4 output en-

able)
CC1E Ȃ

11 CC3NP rw 000h
῀/ 3ԑ ₮ (Capture/Compare 3 comple-

mentary output polarity)
CC1NP Ȃ

10 CC3NE rw 000h
῀/ 3ԑ ₮ᶏ (Capture/Compare 3 comple-

mentary output enable)
CC1NE Ȃ

9 CC3P rw 000h
῀/ 3 ₮ (Capture/Compare 3 output polar-

ity)
CC1P Ȃ

8 CC3E rw 000h
῀/ 3 ₮ᶏ (Capture/Compare 3 output en-

able)
CC1E Ȃ
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7 CC2NP rw 000h
῀/ 2ԑ ₮ (Capture/Compare 2 comple-

mentary output polarity)
CC1NP Ȃ

6 CC2NE rw 000h
῀/ 2ԑ ₮ᶏ (Capture/Compare 2 comple-

mentary output enable)
CC1NE Ȃ

5 CC2P rw 000h
῀/ 2 ₮ (Capture/Compare 2 output polar-

ity)
CC1P Ȃ

4 CC2E rw 000h
῀/ 2 ₮ᶏ (Capture/Compare 2 output en-

able)
CC1E Ȃ

3 CC1NP rw 000h

῀/ 1ԑ ₮ (Capture/Compare 1 comple-
mentary output polarity)
0̔OC1N
1̔OC1Nᵞ
Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LCCK ᵣ)

ҿ 3 2ҙ CC1S = 00( ҿ ₴)∑ ᵣҒ ḷ ɼ

2 CC1NE rw 000h

῀/ 1ԑ ₮ᶏ (Capture/Compare 1 comple-
mentary output enable)
0̔̓͂ - OC1N ₮̆ OC1N ₮ ᶭ

ԍ MOEȁOSSIȁOSSRȁOIS1ȁOIS1N CC1Eᵝ
ṿ

1̔ - OC1NḤ ₮⌠ ₮ ̆ῒ ₮

ᶭ ԍMOEȁOSSIȁOSSRȁOIS1ȁOIS1N CC1E
ᵝ ṿ

1 CC1P rw 000h

῀/ 1 ₮ (Capture/Compare 1 output polar-
ity)
CC1 ҹ ₮̔

0̔OC1
1̔OC1ᵞ
CC1 ҹ ῀̔

ᵝ IC1 IC1 Ḥ ᵬҹ Ḥ

Ȃ

0̔Ҍ ̔ IC1 ҉ ̕ ᵬ

̆IC1Ҍ
1̔ ̔ IC1 Ҋ ̕ ᵬ

̆IC1
Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LCCK ᵣ)

ҿ 3 2Ї∑ ᵣҒ ḷ ɼ
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Bit Field Type Reset Description

0 CC1E rw 000h

῀/ 1 ₮ᶏ (Capture/Compare 1 output en-
able)
CC1 ҹ ₮̔

0̔῏ - OC1 ₮̆ OC1 ₮ ᶭ ԍ

MOEȁOSSIȁOSSRȁOIS1ȁOIS1N CC1NEᵝ ṿ

1̔ - OC1Ḥ ₮⌠ ₮ ̆ῒ ₮

ᶭ ԍ MOEȁOSSIȁOSSRȁOIS1ȁOIS1N CC1NE
ᵝ ṿ

CC1 ҹ ῀̔

ᵝ‗ ԅ ṿ ῀ TIMx_CCR1
Ȃ

0̔
1̔ ᶏ
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57. ╒ ꜗ ԝ ₴ OCx OCxN ┼ᵣ

└ᵝ ₮

MOEᵝ OSSIᵝ OSSRᵝ CCxEᵝ CCxNEᵝ OCx ₮ OCxN ₮

1 X

0 0 0 ₮ (ҍ )

OCx = 0̆OCx_EN = 0

₮ (ҍ )

OCxN = 0̆OCxN_EN = 0

0 0 1 ₮ (ҍ )

OCx = 0̆OCx_EN = 0

OCxREF + ̆

OCxN = OCxREF xor CCxNP̆

OCxN_EN = 1

0 1 0 OCxREF + ̆

OCx = OCxREF xor CCxP̆

OCx_EN = 1

₮ (ҍ )

OCxN = 0̆OCxN_EN = 0

0 1 1 OCxREF + + ̆

OCx_EN=1

OCxREF + + ̆

OCxN_EN = 1

1 0 0 ₮ (ҍ )

OCx = CCxP̆OCx_EN = 0

₮ (ҍ ) OCxN

= CCxNP̆OCxN_EN = 0

1 0 1 ῏ ( ₮ᶏ ғҹ

)

OCx = CCxP̆OCx_EN = 1

OCxREF + ̆

OCxN = OCxREF xor CCxNP̆

OCxN_EN = 1

1 1 0 OCxREF + ̆

OCx = OCxREF xor CCxP̆

OCx_EN = 1

῏ ( ₮ᶏ ғҹ

) OCxN = CCxNP ŎCxN_EN

= 1

1 1 1 OCxREF + + ̆

OCx_EN = 1

OCxREF + + ̆

OCxN_EN = 1

0

0

X

0 0 ₮ (ҍ )

0 0 1 ̔OCx = CCxP̆OCx_EN = 0̆OCxN = CCxNP̆

0 1 0 OCxN_EN = 0̕

0 1 1 ̔ ѿҩ

OCx = OISx̆OCxN = OISxN̆

Ẋ OISxҍ OISxN Ҍ OCx OCxN Ȃ

1 0 0 ῏ ( ₮ᶏ ғҹ )

1 0 1 ̔OCx = CCxP̆OCx_EN = 1̆OCxN = CCxNP̆

1 1 0 OCxN_EN = 1̕

1 1 1 ̔ ѿҩ

OCx = OISx̆OCxN = OISxN̆

Ẋ OISxҍ OISxN Ҍ OCx OCxN Ȃ

1. ѿҩ 2ҩ ₮ ᶏ (CCxE = CCxNE = 0)̆ Ӈ OISx̆OISxN̆CCxP CCxNP
Ȃ

1Е └ԝ OCx OCxN I/O Ї ”ԓ OCx OCxN GPIOװ AFIO

ɼ

2Е CCxE=0ҙ CCxNE=0Ї ₴ OCx OCxNҿ ɼ
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12.4.10 (TIMx_CNT)
̔TIM1:0x40012C00

Ẓ ̔0x24

ᵝṿ̔0x0000

123456789 01112131415 10

CNT[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔0 CNT[15̔0] rw 0000h ṿ (Counter value)

12.4.11 ⅎ (TIMx_PSC)
̔TIM1:0x40012C00

Ẓ ̔0x28

ᵝṿ̔0x0000

123456789 01112131415 10

PSC[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔0 PSC[15̔0] rw 0000h

№ ṿ (Prescaler value)
(CK_CNT) ԍ fCK_PSC /(PSC[15 0̔]

+ 1)Ȃ
PSC ԅ Ԋᴆ֟ ̆ ῀ ╠ №

ṿȂ Ԋᴆ TIM_EGR UGᵝ
ļ0Ľ ᵬ ᵝ ׆ └ ļ0ĽȂ

12.4.12 ꜠ (TIMx_ARR)
̔TIM1:0x40012C00

Ẓ ̔0x2C

ᵝṿ̔0x0000

123456789 01112131415 10

ARR[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw
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Bit Field Type Reset Description

15̔0 ARR[15̔0] rw 0000h

ꜚ ṿ (Prescaler value)
ARR ԅ ῀ ꜚ

ṿȂ

12.3.1: ῏ ARR ꜚᵬȂ

ꜚ ṿҹ ̆ Ҍ ᵬȂ

12.4.13 (TIMx_RCR)
̔TIM1:0x40012C00

Ẓ ̔0x30

ᵝṿ̔0x0000

123456789 01112131415 10

REPReserved

rwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔8 Ḡ 000h Ḡ ̆ ҹ 0Ȃ

7̔0 REP[7̔0] rw 000h

ṿ (Repetition counter value)
ԅ ⱳ ̆ ֓ᵝᾛ

( ׆ ᴰ ⌠ ╠

)̕ ᾛ ֟ Ҭ ̆↕ᴪ ֟

Ҭ Ȃ

Ҋ REP_CNT ⌠ 0̆ᴪ֟ ѿҩ Ԋ

ᴆ ғ REP_CNT ׆ REP ṿ Ȃ

ԍ REP_CNT Ԋᴆ U_RC
REPṿ̆ TIMx_RCR Ώ῀ ṿ Ҋ

Ԋᴆ ᵬ Ȃ

PWM Ҭ̆(REP+1) ̔

- Ҋ̆PWM
- Ҭ Ҋ̆PWM

12.4.14 / 1(TIMx_CCR1)
̔TIM1:0x40012C00

Ẓ ̔0x34

ᵝṿ̔0x0000

123456789 01112131415 10

CCR1[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw
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Bit Field Type Reset Description

15̔0 CCR1[15̔0] rw 0000h

/ 1 ṿ (Capture/Compare 1 value)
CC1 ҹ ₮̔

CCR1 ԅ ῀ ╠ / 1 ṿ (
ṿ)Ȃ

TIMx_CCMR1 (OC1PE ᵝ) Ҭ
ⱳ ̆Ώ῀ ṿᴪ ᴰ ╠ ҬȂ

↕ Ԋᴆ ̆ ṿ ᴰ ╠

/ 1 ҬȂ ╠ / ҍ

TIMx_CNT ̆ OC1 ҉֟ ₮Ḥ Ȃ

CC1 ҹ ῀̔

CCR1 ԅ ҉ѿ ῀ 1 Ԋᴆ (IC1) ᴰ
ṿȂ

12.4.15 / 2(TIMx_CCR2)
̔TIM1:0x40012C00

Ẓ ̔0x38

ᵝṿ̔0x0000

123456789 01112131415 10

CCR2[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔0 CCR2[15̔0] rw 0000h

/ 2 ṿ (Capture/Compare 2 value)
CC2 ҹ ₮̔

CCR2 ԅ ῀ ╠ / 2 ṿ (
ṿ)Ȃ

TIMx_CCMR2 (OC2PE ᵝ) Ҭ
̆Ώ῀ ṿᴪ ᴰ ╠ ҬȂ

↕ Ԋᴆ ̆ ṿ ᴰ ╠

/ 2 ҬȂ ╠ / ҍ

TIMx_CNT ̆ OC2 ҉֟ ₮Ḥ Ȃ

CC2 ҹ ῀̔

CCR2 ԅ ҉ѿ ῀ 2 Ԋᴆ (IC2) ᴰ
ṿȂ

12.4.16 / 3(TIMx_CCR3)
̔TIM1:0x40012C00

Ẓ ̔0x3C

ᵝṿ̔0x0000
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123456789 01112131415 10

CCR3[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔0 CCR3[15̔0] rw 0000h

/ 3 ṿ (Capture/Compare 3 value)
CC3 ҹ ₮̔

CCR3 ԅ ῀ ╠ / 3 ṿ (
ṿ)Ȃ

TIMx_CCMR3 (OC3PE ᵝ) Ҭ
̆Ώ῀ ṿᴪ ᴰ ╠ ҬȂ

↕ Ԋᴆ ̆ ṿ ᴰ ╠

/ 3 ҬȂ ╠ / ҍ

TIMx_CNT ̆ OC3 ҉֟ ₮Ḥ Ȃ

CC3 ҹ ῀̔

CCR3 ԅ ҉ѿ ῀ 3 Ԋᴆ (IC3) ᴰ
ṿȂ

12.4.17 / 4(TIMx_CCR4)
̔TIM1:0x40012C00

Ẓ ̔0x40

ᵝṿ̔0x0000

123456789 01112131415 10

CCR4[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔0 CCR4[15̔0] rw 0000h

/ 4 ṿ (Capture/Compare 4 value)
CC4 ҹ ₮̔

CCR4 ԅ ῀ ╠ / 4 ṿ (
ṿ)Ȃ

TIMx_CCMR4 (OC4PE ᵝ) Ҭ
̆Ώ῀ ṿᴪ ᴰ ╠ ҬȂ

↕ Ԋᴆ ̆ ṿ ᴰ ╠

/ 4 ҬȂ ╠ / ҍ

TIMx_CNT ̆ OC4 ҉֟ ₮Ḥ Ȃ

CC4 ҹ ῀̔

CCR4 ԅ ҉ѿ ῀ 4 Ԋᴆ (IC4) ᴰ
ṿȂ
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12.4.18 ╒ (TIMx_BDTR)
̔TIM1:0x40012C00

Ẓ ̔0x44

ᵝṿ̔0x0000

123456789 01112131415 10

OSSI DTGMOE AOE BKP BKE OSSR LOCK

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

Е ЇAOEɻBKPɻBKEɻOSSIɻOSSR DTG[7Е0]ᵣ  Ḧ Ї ҅  ῇ TIMx_BDTR

ᴂ ɼ

Bit Field Type Reset Description

15 MOE rw 0000h

Һ ₮ᶏ (Main output enable)
ѿ ┤ ῀ ̆ ᵝ ᴆ ļ0ĽȂ AOE
ᵝ ṿ̆ ᵝ ץ ᴆ ļ0Ľ ꜚ ļ1ĽȂ
ֽ ҹ ₮ Ȃ

0̔ OC OCN ₮ └ҹ

1̔ ԅ ᶏ ᵝ (TIMx_CCER
CCxEȁCCxNEᵝ)̆↕ OC OCN ₮

῏ OC/OCNᶏ ̆ 12.4.9̆ /
ᶏ (TIMx_CCER)Ȃ

14 AOE rw 0000h

ꜚ ₮ᶏ (Automatic output enable)
0̔MOE ᴆ ļ1Ľ
1̔MOE ᴆ ļ1Ľ Ҋѿҩ Ԋᴆ ꜚ

1( ┤ ῀ )
Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LOCK ᵣ)

ҿ 1Ї∑ ᵣҒ ḷ ɼ

13 BKP rw 0000h

┤ ῀ (Break polarity)
0̔┤ ῀ᵞ

1̔┤ ῀

Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LOCK ᵣ)

ҿ 1Ї∑ ᵣҒ ḷ ɼ

12 BKE rw 0000h

┤ ⱳ ᶏ (Break enable)
0̔ ┤ ῀ (BRK BRK_ACTH)
1̔ ┤ ῀ (BRK BRK_ACTH)
Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LOCK ᵣ)

ҿ 1Ї∑ ᵣҒ ḷ ɼ
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Bit Field Type Reset Description

11 OSSR rw 0000h

Ҋļ῏ Ľ (Off-state selection for Run
mode)
ᵝ ԍ MOE = 1ғ ҹԑ ₮ Ȃ ԑ

₮ ҬҌ OSSRᵝȂ
OC/OCNᶏ ( 12.4.9̆ /

ᶏ (TIMx_CCER))Ȃ
0̔ Ҍ ᵬ ̆ OC/OCN ₮ (OC/OCNᶏ
₮Ḥ = 0)

1̔ Ҍ ᵬ ѿ̆ CCxE = 1 CCxNE = 1̆
ᾢ OC/OCN ₮ ̆ OC/OCN ᶏ
₮Ḥ = 1

Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LOCK ᵣ)

ҿ 2Ї∑ ᵣҒ ḷ ɼ

10 OSSI rw 0000h

Ҋļ῏ Ľ (Off-state selection for Idle
mode)
ᵝ ԍ MOE = 0ғ ҹ ₮ Ȃ

OC/OCNᶏ ( 12.4.9̆ /
ᶏ (TIMx_CCER))Ȃ
0̔ Ҍ ᵬ ̆ OC/OCN ₮ (OC/OCNᶏ
₮Ḥ = 0)

1̔ Ҍ ᵬ ̆ѿ CCxE = 1 CCxNE = 1̆
OC/OCN ᾢ ₮ῒ ̆ OC/OCNᶏ ₮

Ḥ = 1
Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LOCK ᵣ)

ҿ 2Ї∑ ᵣҒ ḷ ɼ

9̔8 LOCK[1̔0] rw 0000h

(Lock configuration)
ᵝҹ ᴆ ᶫΏḠ Ȃ

00̔ ῏ ̆ ΏḠ

01̔ ≢ 1̆Ҍ Ώ῀ TIMx_BDTR DTGȁ
BKEȁBKPȁAOEᵝ TIMx_CR2 OISx/OISxN
ᵝ

10̔ ≢ 2 Ҍ̆ Ώ῀ ≢ 1Ҭ ᵝ Ӟ̆Ҍ

Ώ῀ CC ᵝ (ѿ ῏ CCxS ᵝ ҹ ₮̆

CC ᵝ TIMx_CCER CCxP/CCNxP ᵝ)
ץ OSSR/OSSIᵝ
11̔ ≢ 3 Ҍ̆ Ώ῀ ≢ 2Ҭ ᵝ Ӟ̆Ҍ Ώ

῀CC └ᵝ (ѿ ῏ CCxSᵝ ҹ ₮ C̆C
└ᵝ TIMx_CCMRx OCxM/OCxPEᵝ)
Е ᵣ Ї  ҅ LOCK ᵣЇ҅  ῇ

TIMx_BDTR Ї∑ῚῪ ‫ ᵣɼ
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Bit Field Type Reset Description

7̔0 DTG[7̔0] rw 0000h

(Dead-time generator setup)
֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂẊ

DT ῒ ̔

DTG[7̔5] = 0xx => DT = DTG[7̔0] Ĭ TdtğTdtg =
TDTS̕
DTG[7̔5] = 10x => DT =(64+DTG[5̔0])Ĭ TdtğTdtg
= 2 Ĭ TDTS̕
DTG[7 5̔] = 110 => DT =(32+DTG[4 0̔])Ĭ Tdtg T̆dtg =
8 Ĭ TDTS D̕TG[7 5̔] = 111 => DT =(32 + DTG[4 0̔])Ĭ
TdtğTdtg = 16 Ĭ TDTS̕
ᶛ̔ TDTS = 125nS(8MHz)̆ ҹ̔

0⌠ 15875nS̆ ҹ 125nS
16uS⌠ 31750nS̆ ҹ 250nS
32uS⌠ 63uS̆ ҹ 1uS
64uS⌠ 126uS̆ ҹ 2uS
Е҅ LOCK ⌡ (TIMx_BDTR Ҳ LOCK ᵣ)

ҿ 1ɻ2 3Ї∑Ғ ḷ ֙ᵣɼ

12.4.19 DMA ┼ (TIMx_DCR)
̔TIM1:0x40012C00

Ẓ ̔0x48

ᵝṿ̔0x0000

123456789 01112131415 10

ReservedReserved DBA[4:0]DBL[4:0]

rwrwrwrwrwrwrwrwrw rw

Bit Field Type Reset Description

15̔13 Ḡ 000h Ḡ ̆ ҹ 0Ȃ
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Bit Field Type Reset Description

12̔8 DBL[4̔0] rw 000h

DMA ᴰ (DMA burst length)
֓ᵝ ӈԅ DMA Ҋ ᴰ (

TIMx_DMAR Ώ ̆ ↕ ѿ

ᴰ )̆ ̔ ӈᴰ ̆D ץ (
) ̔

00000̔1 ᴰ 00001̔2 ᴰ

00010̔3 ᴰ ......
...... 10001̔18 ᴰ

ᶛ̔ ױ ᴰ ̔DBL = 7̆DBA = TIM2_CR1
- DBL = 7 D̆BA = TIM2_CR1 ᴰ

̆ Ӈᴰ Ҋ ₮̔

(TIMx_CR1 )+ DBA +(DMA )̆ῒҬ DMA
= DBL

ῒҬ (TIMx_CR1 )+ DBA Ῥⱴ҉ 7̆ ₮ԅ

Ώ῀ ₮ ̆ ᴰ ׆

(TIMx_CR1 )+ DBA 7ҩ Ȃ

DMA ̆ Ҋץ ’̔

- ҹ (16ᵝ)̆ Ӈ ᴪᴰ ῃ

7ҩ Ȃ

- ҹ ̆ ׅ ᴪᴰ ῃ 7ҩ
̔ ѿҩ ѿҩ MSB ̆ ԋҩ

ѿҩ LSB ץ̆ Ȃ ԍ ̆

DMAᴰ Ȃ

7̔5 Ḡ 000h Ḡ ̆ ҹ 0Ȃ

4̔0 DBA[4̔0] rw 000h

DMA (DMA base address) ֓ᵝ ӈԅ DMA
Ҋ ( TIMx_DMAR

Ώ )̆DBA ӈҹ׆ TIMx_CR1
Ẓ ̔

00000̔TIMx_CR1
00001̔TIMx_CR2
00010̔TIMx_SMCR
......

12.4.20 DMA (TIMx_DMAR)
̔TIM1:0x40012C00

Ẓ ̔0x4C

ᵝṿ̔0x0000

123456789 01112131415 10

DMAB[15：0]

rw rwrwrwrwrwrwrwrwrwrwrwrwrwrw rw

É2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

217/456



ZLG237
ԓ ARM Cortex M3 32ᵣ ┼ User Manual

Bit Field Type Reset Description

15̔0 DMAB[15 0̔] rw 000h

DMA ᴰ (DMA register for burst accesses)
TIMx_DMAR Ώᴪ Ҋץ

ᵬ̔

TIMx_CR1 + DBA + DMA ῒ̆Ҭ ļ̔TIMx_CR1
Ľ └ 1(TIMx_CR1) ̕

ļDBAĽ TIMx_DCR Ҭ ӈ ̕

ļDMA Ľ DMA ꜚ └ Ẓ ̆ ‗ԍ

TIMx_DCR Ҭ ӈ DBLȂ
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13 16ᵣ (TIMx16)
13.1 TIMx ב

ѿҩ № ꜚ 16 ᵝ ꜚ Ȃ ԍ ̆

῀Ḥ ‖ ( ῀ ) ֟ ₮ ( ₮ PWM)Ȃ

ᶏ № RCC └ № ̆ ‖ ץ ₃ҩ ⌠₃ҩ Ȃ

TIMx ῃ ̆ ғ ԑ ῍֣ᴋᵥ Ȃ ױ ѿץ ᵬȂ

13.2 TIMxӀ ꜗ

TIMx(TIM2/TIM3/TIM4) ⱳ ̔

ǒ 16ᵝ ҉ȁ Ҋȁ ҉/ Ҋ ꜚ

ǒ 16ᵝ ( ץ ḱ ) № ̆ № ҹ 1 � 65536ӊ ᴋ ṿ

ǒ 4ҩ
ï ῀

ï ₮

ï PWM ( Ҭ )
ï ‖ ₮

ǒ ᶏ Ḥ └ ԑ

ǒ ҊԊᴆ ֟ Ҭ /DMA̔
ï ̔ ҉ ₮/ Ҋ ₮̆ ∆ ( ᴆ ῤ / )
ï Ԋᴆ ( ꜚȁẢ ȁ∆ ῤ / )
ï ῀

ï ₮

ǒ ᵝ ( ֜) ᴰ

ǒ ῀ᵬҹ
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123456

注：

U

REG

ITR

ETRP

TRGI

TRC

ETRF
TRGO

CNT

COUNTER

+/-PSC

U

ETRF

U

TRC

& 

TRC

IC2

IC3& 

IC4

TRC

& 

TRC

XOR

U

U

U

TGI

U UI

OC1

OC2

OC3

OC4

TIMx_ETR

TIMx_CH1

TIMx_CH2

TIMx_CH3

TIMx_CH4

ITR0

ITR1

ITR2

ITR3

ETR

TI1F_ED

TIMx_CH1

TIMx_CH2

TIMx_CH3

TIMx_CH4

TI1FP1

TI1FP2

TI1

TI2

TI3

TI4

TI1FP1

TI1FP2

TI2FP1

TI2FP2

TI3FP1

TI3FP2

TI4FP1

TI4FP2

CK_PSC CK_CNT

IC1

CC2l

CC3l

CC4l

CC1l CC1l

CC2l

CC3l

CC4l

IC1PS

IC2PS

IC3PS

IC4PS

OC1REF

OC2REF

OC3REF

OC4REF

极性选择 & 边缘检测器
& 预分频器

输入滤波

   触发
控制器

从模式
控制器

内部时钟(CK_INT)

来自RCC的TIMxCLK

复位 ,使能 ,向上/向下计数

自动重装载寄存器

捕获/比较寄存器 1 

预分频器

停止 , 清除或向上/向下

预分频器

预分频器

预分频器

预分频器

输入滤波 & 

边缘检测器

DTG寄存器

输出
控制

捕获/比较寄存器 2 

捕获/比较寄存器 3 

捕获/比较寄存器 4 

输出
控制

输出
控制

输出
控制

输入滤波 

边缘检测器

输入滤波 

边缘检测器

输入滤波 

边缘检测器

其他定时器
DAC /ADC

编码器
   接口

78.

13.3 TIMxꜗ

13.3.1 ᾣ

Һ № ѿҩ 16 ҍῒ ῏ ꜚ Ȃ ҩ ץ ҉ ȁ

Ҋ ҉ Ҋ Ȃ № № ⌠Ȃ

ȁ ꜚ № ץ ᴆ Ώ̆ ׅ ץ Ώ̆ ᾝ ̔

ǒ (TIMx_CNT)
ǒ № (TIMx_PSC)
ǒ ꜚ (TIMx_ARR)

ꜚ ᾢ ̆Ώ ꜚ Ȃ
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TIMx_CR1 Ҭ ꜚ ᶏ ᵝ (ARPE) ̆ ῤ

Ԋᴆ UEV ᴰ ⌠ Ȃ ⌠ ₮ ᴆ ( Ҋ Ҋ ᴆ) TIMx_CR1 Ҭ

UDISᵝ ԍ 0 ̆֟ ԊᴆȂ ԊᴆӞ ץ ᴆ֟ Ȃ ᴪ ѿ Ҋ Ԋᴆ ֟ Ȃ

№ ₮CK_CNT ꜚֽ̆ ԅ TIMx_CR1 Ҭ ᶏ ᵝ (CEN)
̆CK_CNT Ȃ( ῏ ᶏ ̆ └ ׆ )Ȃ

ⅎ

№ ץ 1 � 65536ӊ ᴋ ṿ№ Ȃ ԍѿҩ ( TIMx_PSC Ҭ

)16ᵝ └ 16ᵝ Ȃ ҹ ҩ └ ‖ ̆ ᵬ Ȃ №

Ҋѿ Ԋᴆ⌠ Ȃ

Ҋ ңҩ №≢ ₮ԅ № ̆ ᶛ Ȃ

059785

CK_ PSC

CEN

 = CK_CNT

UEV

F7 F8 F9 FA FB FC 00 01 02 03

0 1

10

0 0 0 001 1 1 1

TIMx_PSC

79. ⅎ ה 1 └ 2 Ї
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763391

 = 

F7 F8 F9 FA FB FC 00 01

0 3

30

0 0 2 201 3 1 3

CK_PSC

CEN

CK_CNT

（UEV）

TIMx_PSC

80. ⅎ ה 1 └ 4 Ї

13.3.2

ҏ

҉ Ҭ̆ ׆ 0 ⌠ ꜚⱴ ṿ (TIMx_ARR ῤ )̆ ׆ 0 ғ

֟ ѿҩ ₮ԊᴆȂ

₮ ֟ץ Ԋᴆ̆ TIMx_EGR Ҭ UGᵝ ( ᴆ ᶏ ׆

└ )Ӟ ֟ץ ѿҩ ԊᴆȂ

TIMx_CR1 Ҭ UDISᵝ̆ ץ Ԋᴆ̕ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ 0ӊ╠̆ Ҍ֟ ԊᴆȂᵖ ֟ Ԋᴆ ̆ ׅᴪ 0̆
№ Ӟ 0(ᵖ № ṿҌ )Ȃ ̆ ԅ TIMx_CR1 Ҭ URSᵝ (
)̆ UGᵝ ֟ ѿҩ Ԋᴆ UEV̆ᵖ ᴆҌ UIF ( Ҍ֟ Ҭ DMA )Ȃ ҹԅ

ᾧ Ҋ ̆ ֟ Ҭ Ȃ

ѿҩ Ԋᴆ ̆ ̆ ᴆ (ᶭ URSᵝ) ᵝ ( TIMx_SR
Ҭ UIFᵝ)Ȃ

ǒ № ‖ ῀ ṿ (TIMx_PSC ῤ )
ǒ ꜚ ῀ ṿ (TIMx_ARR)

Ҋ ₮ѿ֓ᶛ ̆ TIMx_ARR = 0x36 Ҍ Ҋ ꜚᵬ̔
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894901

CK_INT

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

81. ЇῪ ⅎ ҿ 1

100720

CK_ INT

CNT_ EN

定时器时钟 = CK_CNT

计数器寄存器

更新事件 UEV

0034 0035

计数器溢出

更新中断标志 UIF

00000036 0001 0002 0003

82. ЇῪ ⅎ ҿ 2

564964

计数器溢出

0035 00000036 0001

CK_INT

CNT_EN

定时器时钟= CK_CNT

计数器寄存器

更新事件(UEV)

更新中断标志(UIF)

83. ЇῪ ⅎ ҿ 4
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372226

1F 20 00

CK_INT

定时器时钟= CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

84. ЇῪ ⅎ ҿ N

370803

31 32 33 34 35 36 0500 01 02 03 04 06 07

FF 36

CNT_EN

定时器时钟= CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV) 

更新中断标志(UIF)

自动加载寄存器

写入新值至TIMx_ARR寄存器

CK_INT

85. Ї ARPE = 0 Ԑᴌ (TIMx_ARR ῇ)
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874537

CK_PSC

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

计数器溢出

更新事件 (UEV)

更新中断标志(UIF)

自动重装载寄存器

自动重装载影子寄存器

Write a new value in TIMx_ARR

86. Ї ARPE = 1 Ԑᴌ ( ῇԋ TIMx_ARR)

Ґ

Ҋ Ҭ̆ ׆ ꜚ ῀ ṿ (TIMx_ARR ṿ) Ҋ ⌠ 0̆ ׆ ꜚ ῀ ṿ

ғ֟ ѿҩ Ҋ ₮ԊᴆȂ

₮ ֟ץ Ԋᴆ̆ TIMx_EGR Ҭ UGᵝ ( ᴆ ᶏ ׆

└ )Ӟ ֟ץ ѿҩ ԊᴆȂ

TIMx_CR1 UDISᵝ ץ UEVԊᴆȂ ץ ᾧ ҬΏ῀ ṿ

Ȃ UDISᵝ ҹ 0ӊ╠Ҍᴪ֟ ԊᴆȂ ̆ ׅᴪ׆ ╠ ꜚⱴ ṿ ̆

№ ׆ 0 (ᵖ № Ҍ ḱ )Ȃ

̆ ԅ TIMx_CR1 Ҭ URSᵝ ( )̆ UGᵝ ֟ ѿҩ Ԋᴆ UEVᵖ
Ҍ UIF ( Ҍ֟ Ҭ DMA )̆ ҹԅ ᾧ Ԋᴆ ̆ ֟

Ҭ Ȃ

Ԋᴆ ̆ ̆ ғ ( URSᵝ ) ᵝ (TIMx_SR Ҭ

UIFᵝ)Ӟ Ȃ

ǒ № ῀ ṿ (TIMx_PSC ṿ)Ȃ
ǒ ╠ ꜚⱴ ҹ ṿ (TIMx_ARR Ҭ ῤ )Ȃ

Е ꜠ ῇӐ╦ Ї Ґ҅ү ẅɼ

Ҋץ ѿ֓ TIMx_ARR = 0x36 ̆ Ҍ Ҋ ᵬ ᶛ̔
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721721

05 04 03 02 01 00 3136 35 34 33 32 30 2F

CK_INT

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

87. ЇῪ ⅎ ҿ 1

819787

CK_INT

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

88. ЇῪ ⅎ ҿ 2

213411

CK_ INT

CNT_EN

定时器时钟= CK_CNT

计数器寄存器

更新事件(UEV)

计数器溢出

更新中断标志(UIF)

0001 00360000 0035

89. ЇῪ ⅎ ҿ 4
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264550

CK_INT

定时器时钟= CK_CNT

计数器寄存器

计数器溢出

更新事件( UEV)

更新中断标志(UIF)

20 1F 00 36

90. ЇῪ ⅎ ҿ N

367681

05 04 03 02 01 00 3136 35 34 33 32 30 2F

FF 36

CNT_EN

定时器时钟= CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV) 

更新中断标志(UIF)

自动加载寄存器

写入新值至TIMx_ARR寄存器

CK_INT

91. Ї ᶕ Ԑᴌ

Ҳ ( ҏ/ Ґ )
Ҭ ̆ ׆ 0 ⌠ ꜚⱴ ṿ (TIMx_ARR )-1̆֟ ѿҩ ₮Ԋᴆ̆

Ҋ ⌠ 1 ғ֟ ѿҩ Ҋ Ԋᴆ̕ Ῥ׆ 0 Ȃ

ҩ Ҍ̆ Ώ῀ TIMx_CR1Ҭ DIR ᵝȂ ᴆ ╠ Ȃ Ԋᴆ ֟ץ

₮ Ҋ ̕Ӟ ץ ( ᴆ ᶏ ׆ └ ) TIMx_EGR Ҭ UG
ᵝ֟ ̆ ̆ ׆ 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 UEVᵖ
Ҍ UIF ( Ҍ֟ Ҭ DMA )̆ ҹԅ ᾧ Ԋᴆ ̆ ֟

Ҭ Ȃ
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Ԋᴆ ̆ ̆ ғ ( URSᵝ ) ᵝ (TIMx_SR Ҭ

UIFᵝ)Ӟ Ȃ

ǒ № ⱴ ҹ (TIMx_PSC ) ṿ

ǒ ╠ ꜚⱴ ҹ ṿ (TIMx_ARR Ҭ ῤ )

Е ҿ ₴ ֥ Ї ꜠ ῇӐ╦ Ї Ґ҅ү ẅ (

ҿ ẅ)ɼ

Ҋץ ѿ֓ Ҍ Ҋ ᵬ ᶛ ̔

775077

CK_INT

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

计数器下溢

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

92. ЇῪ ⅎ ҿ 1ЇTIMx_ARR = 0x6

824268

CK_PSC

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

93. ЇῪ ⅎ ҿ 2
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464735

CK_INT

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

更新事件(UEV)

计数器溢出 (cnt_ovf )

更新中断标志 (UIF)

0034 00360035 0035

注:这里使用了中心对齐模式 2或3，计数器溢出时设置UIF

94. ЇῪ ⅎ ҿ 4ЇTIMx_ARR = 0x36

220046

CK_ INT

定时器时钟 = CK_CNT

计数器寄存器

更新事件(UEV)

计数器溢出

更新中断标志(UIF)

20 1F 0001

95. ЇῪ ⅎ ҿ N
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482632

06 05 04 03 02 01 0500 01 02 03 04 06 07

FD 36

FD 36

CK_INT

CNT_EN

定时器时钟 = CK_CNT

计数器寄存器

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

自动重装载寄存器

自动重装载影子寄存器

在TIMx_ARR写入新的值

96. ЇARPE = 1 Ԑᴌ ( Ґ )

970767

CK_INT

CNT_EN

计数器寄存器

计数器溢出

更新事件(UEV)

更新中断标志(UIF)

自动重装载寄存器

生效的自动重装载寄存器值

写入新数值至TIMx_ARR寄存器

定时器时钟 = CK_CNT

97. ЇARPE = 1 Ԑᴌ ( ₴)

13.3.3
Ҋ↓ ᶫ̔
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ǒ ῤ (CK_INT)
ǒ 1̔ ῀ (TIx)
ǒ 2̔ ῀ (ETR)
ǒ ῤ ῀ (ITRx) ᶏ̔ ѿҩ ᵬҹ ѿҩ № ̆ ץ ѿҩ Timer1ᵬ
ҹ ѿҩ Timer2 № Ȃ

Ὺ (CK_INT)
ԅ׆ └ (SMS = 000)̆↕ CENȁDIR(TIMx_CR1 ) UGᵝ (TIMx_

EGR ) Ԋ ҉ └ᵝ̆ ғ ᴆḱ (UGᵝׅ ꜚ )Ȃѿ CENᵝ Ώ 1̆ №

ῤ CK_INT ᶫȂ

Ҋ ԅ └ ҉ ѿ Ҋ̆Ҍ № ᵬȂ

199864

CK_INT

CEN = CNT_EN

= CK_CNT = CK_PSC

CNT_ INIT

UG

31 32 33 34 35 36 0500 01 02 03 04 06 07

计数器时钟

计数器寄存器

98. ҅ Ґ ┼ ЇῪ ⅎ ҿ 1

1
TIMx_SMCR SMS = 111 ̆ ҬȂ ץ ῀ ҩ҉ Ҋ

Ȃ
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356901

编码器
模式

外部时钟
模式 1

外部时钟
模式 2

内部时钟
模式

CK_PSC

滤波器

ICF[3:0]

  边沿
检测器

CC2P

ECE

TI2

TIMx_CCMR1 TIMx_CCER

001

100

101

110

111

(internal clock)

or

or
or

0

1

TI2F_Rising

TI2F_Falling

TIMx_SMCR

TS[2:0]

ITRx

TI1F_ED

TI1FP1

TI1FP2

ETRF

TRGI

ETRF

CK_INT

TIMx_SMCR

SMS[2:0]

TI2F

TI1F

99. TI2 ᶡ

ᶛ ̆ ҉ T12 ῀ ҉ ̆ᶏ Ҋ↓ ̔

1. TIMx_CCMR1 CC2S = 01̆ 2 TI2 ῀ ҉

2. TIMx_CCMR1 IC2F[3 0̔]̆ ῀ ( Ҍ Ḡ̆ IC2F = 0000)
Е ⅎ Ғ ᵲ Ї Ғװ

3. TIMx_CCER CC2P = 0̆ ҉

4. TIMx_SMCR SMS = 111̆ 1
5. TIMx_SMCR Ҭ TS = 110̆ TI2ᵬҹ ῀

6. TIMx_CR1 CEN = 1̆ ꜚ

҉ ₮ TI2̆ ѿ ̆ғ TIF Ȃ

TI2 ҉ ӊ ‗ԍ TI2 ῀ Ȃ
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518995

34 3635

TI2

CNT_EN

计数器时钟 = CK_CNT = CK_PSC

计数器寄存器

TIF

写入TIF = 0

100. 1Ґ ┼

2
ҹ̔פ TIMx_SMCR Ҭ ECE = 1 ETR ѿҩ҉

Ҋ ȂҊ ῀ ᵣ ̔

132558

编码器
模式

外部时钟
模式 1

外部时钟
模式 2

内部时钟
模式

CK_PSC

滤波器
向下计数器

分频器
/ 1,/ 2,/ 4,/ 8

ECE

ETR引脚

TIMx_SMCR

ETR

TRGI

ETRF

CK_ INT

( internal clock)

TIMx _SMCR

或
或

或

0

1

ETP

ETRP

CK_INT

TIMx_SMCRTIMx_SMCR

ETPS[1:0] ETF[3:0]

SMS[2:0]

TI2F

TI1F

101. ῇ

ᶛ ̆ ETRҊ 2ҩ҉ ѿ ҉ ̆ᶏ Ҋ↓ ̔

1. ᶛҬҌ ̆ TIMx_SMCR Ҭ ETF[3̔0] = 0000
2. № ̆ TIMx_SMCR Ҭ ETPS[1̔0] = 01
3. ETR ҉ ̆ TIMx_SMCR Ҭ ETP = 0
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4. 2̆ TIMx_SMCR Ҭ ECE = 1
5. ꜚ ̆ TIMx_CR1 Ҭ CEN = 1

2ҩ ETR҉ ѿ Ȃ

ETR ҉ ӊ ‗ԍ ETRPḤ Ȃ

052284

ETRP

CNT_EN

计数器时钟 = CK_CNT = CK_PSC

计数器寄存器 34 36

ETRF

35

ETR

fMASTER

102. 2Ґ ┼

13.3.4 /
ѿҩ / ѿҩ / ( )̆ ῀ № ( ȁ

№ )̆ ₮ № ( ₮ └)Ȃ

Ҋ ₃ ѿҩ / Ȃ ῀ № TIx ῀Ḥ ̆ ֟ ѿҩ Ḥ TIxFȂ
̆ѿҩ ֟ ѿҩḤ (TIxFPx)̆ ׆ᵬҹץ └ ῀ ᵬҹ

└Ȃ Ḥ № ῀ (ICxPS)Ȃ
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565511

IC1PS

     滤波器
向下计数器

ICF[3:0]

  边沿
检测器

CC1P

ICPS[1:0]

TI1

TIMx_CCMR1
TIMx_CCER

TI1F_Rising

TI1F_Falling
01

10

11
(来自从模式
控制器)

0

1
fDTS

TI1F

0

1

分频器
/ 1,/ 2,/ 4,/ 8

IC1

CC1ECC1S[1:0]

TIMx_CCMR1 TIMx_CCER

TRC

TI2F_rising

TI2F_falling

(来自通道2)

TI2FP1

TI1FP1

TI1F_ED

至从模式控制器

103. / ( Е 1 ῇ ⅎ)

₮ №֟ ѿҩҬ OCxRef( )ᵬҹ ‰̆ ‗ ₮Ḥ Ȃ

903065

MCU外设接口

APB总线

捕获 /比较预装载寄存器

高

CC1S[1]

OC1PE

TIMx _CCMR1UEV

读CCR1L

读CCR1H

CC1S[ 1 ]

CC1S[ 0 ]

IC1PS

CC1E

CC1G

TIMx_ERG

read _in_progress

输入
捕获

低

(1
6
位
传
输
)

捕获/比较影子寄存器

捕获

计数器

比较器

capture _transfer compare_transfer

write _in_progress

output 

mode

CNT > CCR1

CNT = CCR1

(来自时钟
基准单元)

写入CCR1H

写入CCR1L

CC1S[0]

OC1PE

S

R

S

R

104. / 1 Ӏ
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358425

输出模式
  控制器

ETRF
至主模式控制器

0

1

输出使
能电路

CNT>CCR1

CNT = CCR1

TIMx_CCMR1

OC1M[2:0]

OC1ref TIMx_CCER

CC1P

CC1E TIMx_CCER

OC1

105. / ₴ ⅎ ( 1)

/ ѿҩ ѿҩ Ȃ Ώ ֽ ᵬ Ȃ Ҋ̆

҉̆ Ῥ └⌠ ҬȂ

Ҋ̆ ῤ └⌠ Ҭ̆ ῤ Ȃ

13.3.5 ῇ

῀ Ҋ̆ ⌠ ICxḤ ҉ ̆ ╠ṿ ⌠ / (TIMx_CCRx)
ҬȂ Ԋᴆ ̆ CCxIF (TIMx_SR ) 1̆ ԅҬ DMA ᵬ̆↕

֟ Ҭ DMA ᵬȂ Ԋᴆ CCxIF ҹ ̆ Ӈ CCxOF(TIMx_SR
) 1ȂΏ CCxIF = 0 CCxIF̆ Ữ TIMx_CCRx Ҭ Ӟ CCxIFȂΏ

CCxOF = 0 CCxOFȂ

Ҋᶛץ ᵥ TI1 ῀ ҉ ṿ⌠ TIMx_CCR1 Ҭ̆ Ҋ̔

ǒ ῀ T̔IMx_CCR1 ⌠ TI1 ῀̆ ῀Ώץ TIMx_CCR1 Ҭ CC1S = 01 ѿ̆
CC1SҌҹ 00 ̆ ҹ ῀̆ ғ TM1_CCR1 ҹ Ȃ

ǒ ῀Ḥ ̆ ῀ ҹ ( ῀ҹ TIx ̆ ῀ └ᵝ TIMx_CCMRx
Ҭ ICxFᵝ)ȂẊ ῀Ḥ 5ҩ ῤ ꜚ̆ ױ ԍ

5ҩ Ȃ ױ ץ ץ) fDTS ) 8 ץ̆ TI1҉ѿ ̆

TIMx_CCMR1 ҬΏ῀ IC1F = 0011Ȃ
ǒ TI1 ̆ TIMx_CCER ҬΏ῀ CC1P = 0(҉ )Ȃ
ǒ ῀ № Ȃ ᶛҬ̆ ױ ѿҩ ┴̆ №

(Ώ TIMx_CCMR1 IC1PS = 00)Ȃ
ǒ TIMx_CCER CC1E = 1̆ᾛ ṿ⌠ ҬȂ

ǒ ̆ TIMx_DIER Ҭ CC1IEᵝᾛ ῏Ҭ ̆ TIMx_DIER
Ҭ CC1DEᵝᾛ DMA Ȃ

ѿҩ ῀ :
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ǒ ֟ ̆ ṿ ᴰ ⌠ TIMx_CCR1 Ȃ

ǒ CC1IF (Ҭ )Ȃ 2ҩ ̆ CC1IF Ȃ

ǒ CC1OFӞ 1Ȃ
ǒ ԅ CC1IEᵝ̆↕ᴪ֟ ѿҩҬ Ȃ

ǒ ԅ CC1DEᵝ̆↕ ᴪ֟ ѿҩ DMA Ȃ

ҹԅ ₮̆ ₮ ₮ ӊ╠ ̆ ҹԅ ᾧҡ ₮ ₮ ӊ

ӊ╠ ֟ ₮Ḥ Ȃ

Е TIMx_EGR Ҳ CCxGᵣЇ װ ᴌ֥ ῇ Ҳ / DMA ɼ

13.3.6 PWM ῇ

῀ ѿҩ ᶛ̆ Ҋ↓ ≢ ̆ ᵬҍ ῀ ̔

ǒ ңҩ ICxḤ ѿҩ TIx ῀

ǒ 2ҩ ICxḤ ҹ ̆ᵖ

ǒ ῒҬѿҩ TIxFPḤ ᵬҹ ῀Ḥ ̆ ׆ └ ᵝ

ᶛ ̆ᵰ ῀⌠ TI1҉ PWMḤ (TIMx_CCR1 )

(TIMx_CCR2 )̆ΐᵣ Ҋ ( ‗ԍ CK_INT № ṿ)

ǒ TIMx_CCR1 ῀̔ TIMx_CCMR1 CC1S = 01( TI1)
ǒ TI1FP1 ( ⌠ TIMx_CCR1Ҭ )̔ CC1P = 0(҉ )Ȃ
ǒ TIMx_CCR2 ῀̔ TIMx_CCMR1 CC2S = 10( TI1)Ȃ
ǒ TI1FP2 ( ⌠ TIMx_CCR2)̔ CC2P = 1(Ҋ )Ȃ
ǒ ῀Ḥ ̔ TIMx_SMCR Ҭ TS = 101( TI1FP1)Ȃ
ǒ ׆ └ ҹ ᵝ ̔ TIMx_SMCRҬ SMS = 100Ȃ
ǒ ᶏ ̔ TIMx_CCER Ҭ CC1E = 1ғ CC2E = 1Ȃ

789042

0004 0000 0001 0002 0003 0004 0000

0004

0002

IC1 捕获
IC2 捕获
复位计数器

IC2 捕获
脉冲宽度测量

IC1 捕获
周期测量

TI1

TIMx_CNT

TIMx_CCR1

TIMx_CCR2

106. / ₴ ⅎ ( 1)

ԍ TI1FP1 TI2FP2 ⌠ԅ׆ └ Ȃ ץ PWM ῀ ᶏ TIMx_CH1 / TIMx_CH2Ḥ
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Ȃ

13.3.7 ┼ ₴

₮ (TIMx_CCMRx Ҭ CCxS = 00) Ҋ̆ ₮ Ḥ (OCxREF OCx)
ᴆ ҹ ̆ Ҍᶭ ԍ ₮ Ȃ

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

OCxREF ҹ (OCxREF ҹ )̆ OCx ⌠ CCxP ᵝ ṿȂᶛ C̔CxP =
0(OCx )̆↕ OCx ҹ Ȃ TIMx_CCMRx Ҭ OCxM = 100̆ OCxREFḤ
ҹᵞȂ Ҋ̆ TIMx_CCRx ӊ ׅ ̆ Ӟᴪ ḱ Ȃ

ׅ ᴪ֟ Ҭ DMA Ȃ ᴪ Ҋ ₮ ѿ Ҭ׃ Ȃ

13.3.8 ₴

ⱳ └ѿҩ ₮ ᵥ ѿ ⌠ Ȃ

ҍ / ῤ ̆ ₮ ⱳ Ạ Ҋ ᵬ̔

ǒ ₮ (TIMx_CCMRx Ҭ OCxMᵝ) ₮ (TIMx_CCER Ҭ CCxPᵝ)
ӈ ṿ ₮⌠ ҉Ȃ ̆ ₮ Ḡץ (OCxM = 000)ȁ

(OCxM = 001)ȁ (OCxM = 010) (OCxM = 011)Ȃ
ǒ Ҭ Ҭ ᵝ (TIMx_SR Ҭ CCxIFᵝ)Ȃ
ǒ ԅ Ҭ (TIMx_DIER Ҭ CCXIEᵝ)̆↕֟ ѿҩҬ Ȃ

ǒ ԅ ᶏ ᵝ (TIMx_DIER Ҭ CCxDEᵝ T̆IMx_CR2 Ҭ CCDSᵝ DMA
ⱳ )̆↕֟ ѿҩ DMA Ȃ

TIMx_CCMRxҬ OCxPEᵝ TIMx_CCRx ᶏ Ȃ ₮ Ҋ̆

Ԋᴆ UEV OCxREF OCx ₮ Ȃ ץ ⌠ ѿҩ Ȃ ₮ (
‖ Ҋ)Ӟ ₮ѿҩ ‖Ȃ

₮ ̔

1. (ῤ ̆ ̆ № )
2. Ώ῀ TIMx_ARR TIMx_CCRx Ҭ

3. ֟ ѿҩҬ / ѿҩ DMA ̆ CCxIEᵝ / CCxDEᵝ
4. ₮ ̆ᶛ ̔ OCxM =ļ011ĽȁOCxPE =ļ0ĽȁCCxP =ļ0Ľ CCxE =ļ1Ľ̆

CNTҍ CCRx OCx ₮ ̆CCRx ̆ OCx ₮ғ

5. TIMx_CR1 CENᵝ ꜚ

TIMx_CCRx ᴋᵥ Ṝ ᴆ ץ └ ₮ ̆ ᴆ ᶏ (OCxPE
=ļ0Ľ̆ ↕ TIMx_CCRx Ҋѿ Ԋᴆ )ȂҊ ₮ԅѿҩᶛ Ȃ
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803963

0039 003A 003B B200 B201

003A B201

在CCR1上比较匹配 1

如果使能了中断，则产生中断

TIMX_CNT

TIMX_CCR1

OC1REF = OC1

在CC1R寄存器写入B201h

107. ₴ Ї OC1

13.3.9 PWM
‖ └ ֟ץ ѿҩ TIMx_ARR ȁ TIMx_CCRx Ḥ Ȃ

TIMx_CCMRx Ҭ OCxMᵝΏ῀ļ110Ľ(PWM 1) ļ111Ľ(PWM 2)̆
ҩ OCx ₮ ֟ ѿ PWMȂ TIMx_CCMRx OCxPEᵝץᶏ ̆

TIMx_CR1 ARPEᵝᶏ ꜚ ( ҉ Ҭ Ҭ)Ȃ

ҹֽ ѿҩ Ԋᴆ Ṝ̆ ᴰ ⌠ ̆ ӊ╠̆

TIMx_EGR Ҭ UGᵝ ∆ Ȃ

OCx ץ ᴆ TIMx_CCER Ҭ CCxP ᵝ ̆ ץ ҹ ᵞ

ȂTIMx_CCER Ҭ CCxEᵝ └ OCx ₮ᶏ Ȃ TIMx_CCERx Ȃ

PWM ( 1 2)Ҋ̆TIMx_CNT TIM1_CCRx ̆(ᶭ )
ץ TIM1_CCRx Ò TIM1_CNT TIM1_CNT Ò TIM1_CCRxȂ ҹԅҍ OCREF_CLR ⱳ

( Ҋѿҩ PWM ӊ╠̆ETR Ḥ ҉ ѿҩ Ԋᴆ OCxREF) ѿ ̆OCxREF Ḥ Ҋ

ᴆҊ֟ ̔

ǒ
ǒ ₮ (TIMx_CCMRx Ҭ OCxMᵝ)׆ļ‟ Ľ( ̆OCxM =ļ000Ľ)℗ ⌠

ҩ PWM (OCxM =ļ110Ľ ļ111Ľ)

Ҭ ץ ᴆ PWM ₮Ȃ TIMx_CR1 Ҭ CMSᵝ ̆ ֟

PWMḤ Ҭ PWMḤ Ȃ

PWM
ҏ

TIMx_CR1 Ҭ DIRᵝҹᵞ Ṝ ҉ Ȃ

Ҋ ѿҩ PWM 1 ᶛ Ȃ TIMx_CNT < TIMx_CCRx PWM Ḥ OCxREF ҹ ̆ ↕ҹ
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ᵞȂ TIMx_CCRx Ҭ ṿ ԍ ꜚ ṿ (TIMx_ARR)̆↕ OCxREF Ḡ ҹļ1ĽȂ ṿҹ 0̆
↕ OCxREFḠ ҹļ0ĽȂҊ ҹ TIMx_ARR = 8 PWM ᶛȂ

458343

0 1 2 3 4 5 65 7 8 0 1

1

0

计数器寄存器

OCxREF

CCxIF

OCxREF

CCxIF

OCxREF

CCxIF

OCxREF

CCxIF

CCRx=4

CCRx=8

CCRx>8

CCRx=0

108. PWM (ARR = 8)

Ґ

TIMx_CR1 DIRᵝҹ Ҋ Ȃ

PWM 1̆ TIMx_CNT > TIMx_CCRx Ḥ OCxREFҹᵞ̆ ↕ҹ Ȃ TIMx_CCRxҬ
ṿ ԍ TIMx_ARRҬ ꜚ ṿ̆↕ OCxREFḠ ҹļ1ĽȂ ҊҌ ֟ 0 % PWM Ȃ

PWMҲ
TIMx_CR1 Ҭ CMSᵝҌҹļ00Ľ ҹҬ ( ῒז OCxREF

/OCxḤ ᵬ )Ȃ Ҍ CMSᵝ ̆ ץ ҉ 1ȁ
Ҋ 1ȁ ҉ Ҋ 1ȂTIMx_CR1 Ҭ ᵝ (DIR) ᴆ

̆Ҍ ᴆḱ Ȃ Ҭ Ȃ

Ҋ ₮ԅѿ֓Ҭ PWM ᶛ

ǒ TIMx_ARR = 8
ǒ PWM 1
ǒ TIMx_CR1 Ҭ CMS = 01̆ Ҭ 1 ̆ Ҋ
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