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4.3.8. APB1ᶏ ̂RCU_APB1EÑ ........................................................................................... фл 

4.3.9. ᴍ └ ̂RCU_BDCTL̃ ............................................................................................. фн 

4.3.10. ᵝ / ̂RCU_RSTSCK̃ ......................................................................................... фп 

4.3.11. AHB ᵝ ̂RCU_AHBRST̃ ............................................................................................. фс 

4.3.12. 1̂ RCU_CFG1̃ ........................................................................................................ фт 

4.3.13. 2̂ RCU_CFG2̃ ........................................................................................................ фу 

4.3.14. └ 1̂ RCU_CTL1̃ ......................................................................................................... фф 

4.3.15. ⱴ └ ̂RCU_ADDCTL̃ .................................................................................... млл 

4.3.16. ⱴ Ҭ ̂RCU_ADDINT̃...................................................................................... млм 
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8.4.2. ̂CRC_FDATÃ ................................................................................................ мпр 

8.4.3. └ ̂CRC_CTL̃ ............................................................................................................. мпс 
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21.4.3. ̂CEC_TDATÃ ................................................................................................ рпо 
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1. Ữ  

GD32F3x0 ↓ ᴆ ԍArm® Cortex®-M4 32β └ ȂArm® CortexÈ-

M4 ҈ AHB №≢ ҹI-CODE ȁD-Code ȂCortex®-M4

Ữ ̆ Ҍ Ữ ̆ ᴪ ҈ ҉ Ȃ Ữ

ԅ ᵫ ̆ ᾢ ӈ Ữ 4 GB Ữ ̆ᾟ№Ḡ ԅ

Ȃ 

1.1. ArmÈ CortexÈ-M4  

CortexÈ-M4 ѿҩΐ ᵞҬ ᵞ 32β Ȃ

ᶏCortex®-M4 ԍ ֓ ᵞⱳ └ Ȃ

Cortex®-M4 ԍArmv7 ̆ ғ ѿҩ ғ פ ̆

I / O └ᴋⱵȁ ᵝ ᵬȂҊ ↓₮ Cortex®-M4 ᶫ ѿ֓ ̔ 

Â ῤ ̆ ԍ I-Code ȁD-Code ȁ ȁҒ ̂PPB̃ץ

Ғ ̂AHB-AP̃ ԑ ̕ 

Â Ҭ └ ̂NVIC̃̕ 

Â ᾝ̂FPB̃̕ 

Â ᾝ̂DWT̃̕ 

Â פ ᾝ̂ITM̃̕ 

Â ұ ̂SW-DP̃̕ 

Â ᾝ̂TPIŨ̕ 

Â ᾝ̂FPŨȂ 

1-1. Cortex®-M4 ԅCortex®-M4 Ȃ ԅ Ḥ ̆

ArmÈ Cortex®-M4 ΎȂ 
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1-1. Cortex®-M4  

Cortex-M4 coreNested
Vectored
Interrupt

Controller
(NVIC)

Flash Patch
Breakpoint

(FPB)

Data
Watchpoint
And Trace

(DWT)

Bus Matirx
Instrumentation
Trace Macrocell

(ITM)

AHB
Access Port
(AHB-AP)

Trace Port
Interface 

Unit
(TPIU)

Trace Port
Interface

PPB APB
Debug system 

interface

System 
AHB-Lite
system 

interface

DCode
AHB-Lite

data 
interface

ICode
AHB-Lite

data 
interface

Interrupts and 
power control

Serial-Wire
Debug Port
(SW-DP )

Serial-Wire 
Debug 

Interface

Cortex-M4 processor

Floating Point 
Unit(FPU)

 

1.2.  

GD32F3x0 ↓ ᴆ 1-2. GD32F3x0 ↓ ᴆ ̂ΐᵣ ᴆ

ᴆ Ύ Ȃ̃ AHB ѿҩ ԍAMBA 3.0 AHB-LITE

̆ ҩ ᶏ Ҭ ҩҺ ׆ ӊ Ḥ ҹ Ȃ AHB Ҭ

ԍCortex®-M4ῤ I-Code ȁD-Code ץ̆ ῤ DMA̓̀ 4ҩ

Һ ȂI-Code Cortex®-M4ῤ פ ̆ ԍף׆ ̂0x0000 00000x1FFF 

FFFF̃Ҭ ȂD-Code ԍⱴ Ữ ץ̆ ף Ȃ ᵌ ̆

ԍ פ ȁ ⱴ Ữץ Ȃ ῤ

SRAM Ȃ AHB ԅ5ҩ׆ ̆№≢ҹ̔FMC I-CodeȁFMC

D-Codeȁῤ SRAMȁAHB1AHB2Ȃ 

AHB2 GPIO ȂAHB1 AHB ̆ 2ҩAHB-APB ȂAHB-APB

ᶫԅAHB1ң APB ӊ ῃ Ȃң APB ԅ APB Ȃ 
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1-2. GD32F3x0 ↓ ᴆ  
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SPI1

CTC

I2C0

RTC
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PMU

DAC

I2C1

12-bit

DAC

TIMER13

TIMER2

Powered by VDD/VDDA

IRC40K
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Touch
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1.3. Ữ  

ArmÈ Cortex®-M4 ᵫ ̆ ᶏץ ԑ פ ⱴ /Ữ

Ȃ ףפ ᵝԍ Ữ ̆ᵖ Ҍ Ȃ Ữ ̆

Ữ ̆ I/O ѿҩ 4 GB ӊῤȂ Cortex®-M4

̆ ҹ 32β Ȃ ̆ҹԅ ᵞҌ ᴆ
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̆ Ữ Cortex®-M4 ᶫ ↕ ᾢ ӈ Ȃ ̆ѿ №

ArmÈ Cortex®-M4 Ȃ 1-1. GD32F3x0 ↓ ᴆ Ữ ԅ

GD32F3x0 ↓ ᴆ Ữ ̆ ף ȁSRAMȁ ῒז ᾢ ӈ ̂ΐᵣ

ᴆ Ữ ᴆ Ύ Ȃ̃₃Ӎ ҩ № ԅ1KB ̆

ץ ҩ Ȃ 

1-1. GD32F3x0 ↓ ᴆ Ữ  

ᾢ ӈ  

 
   

  0xE000 0000 - 0xE00F FFFF Cortex® M4ῤ  

  0xA000 0000 - 0xDFFF FFFF Ḡ  

RAM  0x6000 0000 - 0x9FFF FFFF Ḡ  

 

AHB1 
0x5004 0000 - 0x5FFF FFFF Ḡ  

0x5000 0000 - 0x5003 FFFF USBFS 

AHB2 

0x4800 1800 - 0x4FFF FFFF Ḡ  

0x4800 1400 - 0x4800 17FF GPIOF 

0x4800 1000 - 0x4800 13FF Ḡ  

0x4800 0C00 - 0x4800 0FFF GPIOD 

0x4800 0800 - 0x4800 0BFF GPIOC 

0x4800 0400 - 0x4800 07FF GPIOB 

0x4800 0000 - 0x4800 03FF GPIOA 

AHB1 

0x4002 4400 - 0x47FF FFFF Ḡ  

0x4002 4000 - 0x4002 43FF TSI 

0x4002 3400 - 0x4002 3FFF Ḡ  

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2400 - 0x4002 2FFF Ḡ  

0x4002 2000 - 0x4002 23FF FMC 

0x4002 1400 - 0x4002 1FFF Ḡ  

0x4002 1000 - 0x4002 13FF RCU 

0x4002 0400 - 0x4002 0FFF Ḡ  

0x4002 0000 - 0x4002 03FF DMA 

APB2 

0x4001 8000 - 0x4001 FFFF Ḡ  

0x4001 5C00 - 0x4001 7FFF Ḡ  

0x4001 5800 - 0x4001 5BFF Ḡ  

0x4001 4C00 - 0x4001 57FF Ḡ  

0x4001 4800 - 0x4001 4BFF TIMER16 

0x4001 4400 - 0x4001 47FF TIMER15 

0x4001 4000 - 0x4001 43FF TIMER14 

0x4001 3C00 - 0x4001 3FFF Ḡ  

0x4001 3800 - 0x4001 3BFF USART0 

0x4001 3400 - 0x4001 37FF Ḡ  

0x4001 3000 - 0x4001 33FF SPI0 / I2S0 
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ᾢ ӈ  

 
   

0x4001 2C00 - 0x4001 2FFF TIMER0 

0x4001 2800 - 0x4001 2BFF Ḡ  

0x4001 2400 - 0x4001 27FF ADC 

0x4001 0800 - 0x4001 23FF Ḡ  

0x4001 0400 - 0x4001 07FF EXTI 

0x4001 0000 - 0x4001 03FF SYSCFG + CMP 

APB1 

0x4000 CC00 - 0x4000 FFFF Ḡ  

0x4000 C800 - 0x4000 CBFF CTC 

0x4000 C400 - 0x4000 C7FF Ḡ  

0x4000 C000 - 0x4000 C3FF Ḡ  

0x4000 8000 - 0x4000 BFFF Ḡ  

0x4000 7C00 - 0x4000 7FFF Ḡ  

0x4000 7800 - 0x4000 7BFF CEC 

0x4000 7400 - 0x4000 77FF DAC 

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6400 - 0x4000 6FFF Ḡ  

0x4000 6000 - 0x4000 63FF Ḡ  

0x4000 5C00 - 0x4000 5FFF Ḡ  

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 4800 - 0x4000 53FF Ḡ  

0x4000 4400 - 0x4000 47FF USART1 

0x4000 4000 - 0x4000 43FF Ḡ  

0x4000 3C00 - 0x4000 3FFF Ḡ  

0x4000 3800 - 0x4000 3BFF SPI1 

0x4000 3400 - 0x4000 37FF Ḡ  

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Ḡ  

0x4000 2000 - 0x4000 23FF TIMER13 

0x4000 1400 - 0x4000 1FFF Ḡ  

0x4000 1000 - 0x4000 13FF TIMER5 

0x4000 0800 - 0x4000 0FFF Ḡ  

0x4000 0400 - 0x4000 07FF TIMER2 

0x4000 0000 - 0x4000 03FF TIMER1 

SRAM  
0x2000 4000 - 0x3FFF FFFF Ḡ  

0x2000 0000 - 0x2000 3FFF SRAM 

ף   0x1FFF F810 - 0x1FFF FFFF Ḡ  
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ᾢ ӈ  

 
   

0x1FFF F800 - 0x1FFF F80F Option bytes 

0x1FFF EC00 - 0x1FFF F7FF System memory 

0x0802 0000 - 0x1FFF EBFF Ḡ  

0x0800 0000 - 0x0801 FFFF Main Flash memory 

0x0010 0000 - 0x07FF FFFF Ḡ  

0x0000 0000 - 0x000F FFFF 
Aliased to Flash or 

system memory 

1.3.1. ᵝ ᵬ 

ҹԅ⁞ ñ - -Ώò ᵬ ̆Cortex®-M4 ᶫԅѿҩ ץ ᵬ ᵝ

ⱳ Ȃ Ữ ԅңҩ ᵝ ᵬ ̆№≢ᵝԍSRAM ҬȂᵝ

Ữ ≢ ҩ ⌠ Ữ ᵝ ҩᵝ҉Ȃ 

Ҋ Ὲ ԅ≢ Ҭ ҩ ᵥ ᵝ Ȃ 

bit_word_addr = bit_band_base + ̂byte_offset x 32̃ + ̂bit_number Ĭ 4̃    ̂1-1̃ 

ῒҬ̔ 

Â bit_word_addr ⌠ᵝ ≢ Ữ ̕ 

Â bit_band_base ≢ ̕ 

Â byte_offset ᵝ Ẓ ̕ 

Â bit_number Ҭ ᵝ ̂0-7̃Ȃ 

ᶛ ̆ 0x2000 02007β , ᵝ ≢ ̔ 

bit_word_addr = 0x2200 0000 + ̂0x200 * 32̃ + ̂7 * 4̃ = 0x2200 401#    ̂1-2̃ 

0x2200 401C Ώ ᵬ̆ Ӈ0x2000 0200 7ᵝ ᴪ ̕ 0x2200 

401C ᵬ̆ Ӈ 0x2000 0200 7ᵝ 0x01 0x00Ȃ 

1.3.2. ҉SRAMỮ  

GD32F3x0 ↓ └ 16KB ҉SRAM̆ ҹ0x2000 0000̆ ȁ

̂16 ̃ ̂32 ̃ Ȃ Ữ Ẽ Ȃ ץ

̂ 2.3.9 ̃ SRAM_PARITY_CHECKᵝ Ẽ

ⱳ Ȃ ̆ ̆֟ ѿҩNMIҬ ȂSRAM Ẽ

2̂ SYSCFG_CFG2̃ӊҬȂ 2̂ SYSCFG_CFG2̃

SRAM_PARITY_ERROR_LOCKᵝ 1̆ ⌠ 0/ 14/ 15/

16 break ῀ Ȃ 

SRAM ҹ36β̆ 32β 4β Ẽ ̂ 1β ̃ᵝȂ Ώ῀ ̆

Ẽ ᵝ Ữ⌠SRAMȂ ̆ Ẽ ᵝᴪ SRAM₮ Ῥ ѿ Ȃ

₮ Ẽ ᵝ ҍ ₮ Ẽ ᵝ̂Ώ῀ Ữ Ẽ ᵝ̃
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Ȃ Ҍױ ̆↕ Ẽ Ȃ 

̔ ԅSRAMẼ ̆ ᴆ ף ∆ ҩSRAMỮ ץ̆

ᾧ ∆ ᵝ ̆ ⌠ Ẽ Ȃ 

1.3.3. ҉  

↓ └ ᶫ 128KB ҉ Ȃ ҉ 128KB Һ Ữ 3KB

ԍ Ữ ̂boot loader̃ Ḥ ȂҺ Ữ №ҹ128 ̆ ҹ1KBȂ

Ҋ Ḥ Ȃ 

1-2. Flash  

    

Һ Ữ  

Page 0 0x0800 0000 - 0x0800 03FF 1 Kbytes 

Page 1 0x0800 0400 - 0x0800 07FF 1 Kbytes 

Page 2 0x0800 0800 - 0x0800 0BFF 1 Kbytes 

· · · 

· · · 

Page 127 0x0801 FC00 - 0x0801FFFF 1 Kbytes 

Ḥ  
Ữ  0x1FFF EC00 - 0x1FFF F7FF 3 Kbytes 

 0x1FFF F800 - 0x1FFF F80F 16 bytes 

╠64 ҩ ᴋᵥ ₮32 Ȃ

ȁ ̂16 ̃ ̂32 ̃̕Ώ ̂ ̃ ̂16 ̃ ̂32

̃Ȃ ҉ ѿ ץ ̆ ҩҺ Ӟ ץ Ȃ 

1.4.  

GD32F3x0 ↓ └ ᶫԅ҈ ̆ ץ BOOT1_nᵝ̂

2.3.9 ̃ BOOT0 ȂBOOT0 ṿ ᵝ 4ҩ

҉ Ȃ ̆ ҉ ᵝ ᵝ

BOOT1_nᵝ BOOT0 ṿȂҊ ԅ Ḥ Ȃ 

1-3.  

 
ꜚ  

Boot1 Boot0 

ҺFLASH Ữ  x 0 

Ữ  0 1 

҉SRAM 1 1 

1. Boot1ṿҍBOOT1_nṿ  

҉ ↓ ᵝ ̆ArmÈ Cortex®-M4 ᾢ0׆x0000 0000 ṿ̆Ῥ׆

0x0000 0004 ף ̆ ׆ ף Ȃ 
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̆ ҉ Һ ̂ ԍ0x0800 0000Ữ ̃ Ữ ̂

ԍ0x1FFF EC00Ữ ̃ᴪ ⌠ ̆ 0x0000 0000׆ Ȃ

҉SRAM̂ ԍ0x2000 0000Ữ ̃ ҹ ̆ ∆ ף

Ҭ ḱ NVIC Ẓ ⌠SRAMҬȂ 

ῤ ᵝԍ Ữ Ҭ̆ ҉ Һ Ȃ

Ҋұץ ӊѿ ᵬ̔USART0 USART1Ȃ 

1.5. I / O ễ ᾝ 

’Ҋ Ҍᶏ I / O ễ ᾝ ̆ᵖ ̆ I / O ₮ ԍ50MHz̆ ᶏ I / 

O ễ ᾝ I / O ׆̆└ ᵞI/O Ȃ 

ᶏ I / O ễ ᾝ ̆SYSCFG_CPSCTL Ҭ ‰ ᵝCPS_RDYᴪ

ᵝ̆ ԍ ễ ᾝ ‰ ̆ ᶏץ Ȃ 
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1.6. ̂SYSCFG̃ 

SYSCFG ̔0x4001 0000 

1.6.1. 0̂ SYSCFG_CFG0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 000X̂ BOOT0 BOOT1_n ṿ̆X

BOOT_MODE[1:0] ҹᴋ ṿ̃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

PB9_HC

CE 

Ḡ  

 rw  

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

Ḡ  

TIMER16

_DMA_R

MP 

TIMER15

_DMA_R

MP 

USART0 

_RX_DM

A_RMP 

USART0_

TX_DMA

_RMP 

ADC_DM

A_RMP 
Ḡ  BOOT_MODE[1:0] 

 rw rw rw rw rw  r 

 

ᵝ/ᵝ     

31:20 Ḡ  Ḡ ᵝṿȂ 

19 PB9_HCCE PB9 ⱬᶏ  

ᵝҹ 1 , PB9 ץ └ ᾣԋ Ȃ 

0̔PB9 ⱬ  

1̔PB9 ⱬ῏ ̆ └  

18:13 Ḡ  Ḡ ᵝṿȂ 

12 TIMER16_DMA_RM

P 

TIMER 16 DMA ᶏ  

0̔Ҍ ̂TIMER16_CH0 TIMER16_UP DMA DMA 0̃ 

1̔ ̂TIMER16_CH0 TIMER16_UP DMA DMA 1̃ 

11 TIMER15_DMA_RM

P 

TIMER 15 DMA ᶏ  

0̔Ҍ ̂TIMER15_CH0 TIMER15_UP DMA DMA 2̃ 

1̔ ̂TIMER15_CH0 TIMER15_UP DMA DMA 3̃ 

10 USART0_RX_DMA_

RMP 

USART0_RX DMA ᶏ  

0̔Ҍ ̂USART0_RX DMADMA 2̃ 

1̔ ̂USART0_RX DMADMA 4̃ 

9 USART0_TX_DMA_

RMP 

USART0_TX DMA ᶏ  

0̔Ҍ ̂USART0_TX DMADMA 1̃ 

1̔ ̂USART0_TX DMADMA 3̃ 
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8 ADC_DMA_RMP ADC DMA ᶏ  

0̔Ҍ ̂ADC DMA DMA 0̃ 

1̔ ̂ADC DMA DMA 1̃ 

7:2 Ḡ  Ḡ ᵝṿȂ 

1:0 BOOT_MODE[1:0] ̂ 1.4 ̃ 

bit0 ⌠ BOOT0 ̕bit1 ṿҍ BOOT1_n ṿ  

x0̔׆ ҉ Һ ꜚ 

׆01̔ ҉ Ữ ꜚ 

׆11̔ ҉ SRAM ꜚ 

1.6.2. EXTI 0̂ SYSCFG_EXTISS0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

EXTI3_SS[3:0] EXTI2_SS[3:0] EXTI1_SS[3:0] EXTI0_SS[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI3_SS[3:0] EXTI 3  

X000̔PA3  

X001̔PB3  

X010̔PC3  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI2_SS[3:0] EXTI 2  

X000̔PA2  

X001̔PB2  

X010̔PC2  

X011̔PD2  

X100̔Ḡ  
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X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI1_SS[3:0] EXTI 1  

X000̔PA1  

X001̔PB1  

X010̔PC1  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF1  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI0_SS[3:0] EXTI 0  

X000̔PA0  

X001̔PB0  

X010̔PC0  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF0  

X110̔Ḡ  

X111̔Ḡ  

1.6.3. EXTI 1̂ SYSCFG_EXTISS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

EXTI7_SS[3:0] EXTI6_SS[3:0] EXTI5_SS[3:0] EXTI4_SS[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI7_SS[3:0] EXTI 7  

X000̔PA7  

X001̔PB7  

X010̔PC7  



                                                                GD32F3x0Ύ 

35 
 

 

X011̔Ḡ  

X100̔Ḡ  

X101̔PF7  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI6_SS[3:0] EXTI 6  

X000̔PA6  

X001̔PB6  

X010̔PC6  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF6  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI5_SS[3:0] EXTI 5  

X000̔PA5  

X001̔PB5  

X010̔PC5  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF5  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI4_SS[3:0] EXTI 4  

X000̔PA4  

X001̔PB4  

X010̔PC4  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF4  

X110̔Ḡ  

X111̔Ḡ  

1.6.4. EXTI 2̂ SYSCFG_EXTISS2̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

EXTI11_SS[3:0] EXTI10_SS[3:0] EXTI9_SS[3:0] EXTI8_SS[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI11_SS[3:0] EXTI 11  

X000̔PA11  

X001̔PB11  

X010̔PC11  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI10_SS[3:0] EXTI 10  

X000̔PA10  

X001̔PB10  

X010̔PC10  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI9_SS[3:0] EXTI 9  

X000̔PA9  

X001̔PB9  

X010̔PC9  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI8_SS[3:0] EXTI 8  

X000̔PA8  

X001̔PB8  

X010̔PC8  

X011̔Ḡ  

X100̔Ḡ  
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X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

1.6.5. EXTI 3̂ SYSCFG_EXTISS3̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

EXTI15_SS[3:0] EXTI14_SS[3:0] EXTI13_SS[3:0] EXTI12_SS[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI15_SS[3:0] EXTI 15  

X000̔PA15  

X001̔PB15  

X010̔PC15  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI14_SS[3:0] EXTI 14  

X000̔PA14  

X001̔PB14  

X010̔PC14  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI13_SS[3:0] EXTI 13  

X000̔PA13  

X001̔PB13  

X010̔PC13  
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X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI12_SS[3:0] EXTI 12  

X000̔PA12  

X001̔PB12  

X010̔PC12  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

1.6.6. 2̂ SYSCFG_CFG2̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  
SRAM_P

CEF 
Ḡ  

LVD_LOC

K 

SRAM_P

ARITY_E

RROR_L

OCK 

LOCKUP

_LOCK 

 rw  rw rw rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 SRAM_PCEF SRAM Ẽ  

SRAMẼ ̆ ᵝ ᴆ 1Ȃ ᵝ ᴆΏ 1 Ȃ 

0̔ ⌠ SRAM Ẽ   

1̔ ⌠ SRAM Ẽ  

7:3 Ḡ  Ḡ ᵝṿȂ 

2 LVD_LOCK LVD  

ᵝ ᴆ 1̆ ᵝ Ȃ 

0̔LVDҬ ׆ TIMER0 / 14 / 15 / 16 break ῀ ȂPMU_CTL

LVDEN LVDT[2:0] ץ  
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1̔LVDҬ ҍ TIMER0 / 14 / 15 / 16 break ῀ ȂPMU_CTL

LVDEN LVDT[2:0]ֽ  

1 SRAM_PARITY_ 

ERROR_LOCK 

SRAM Ẽ  

ᵝ ᴆ 1̆ ᵝ Ȃ 

0̔SRAM Ẽ ׆ TIMER0 / 14 / 15 / 16 break ῀  

1̔SRAM Ẽ ҍ TIMER0 / 14 / 15 / 16 break ῀  

0 LOCKUP_LOCK Cortex®-M4 LOCKUP ₮  

ᵝ ᴆ 1̆ ᵝ Ȃ 

0̔Cortex®-M4 LOCKUP ׆₮ TIMER0 / 14 / 15 / 16 break ῀  

1̔Cortex®-M4 LOCKUP ₮ҍ TIMER0 / 14 / 15 / 16 break ῀  

1.6.7. I / Oễ └ ̂SYSCFG_CPSCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  
CPS_RD

Y 
Ḡ  CPS_EN 

 r  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 CPS_RDY I / O ễ ᾝ ‰  

ᵝ  

0̔I / O ễ ᾝ ‰  

1̔I / O ễ ᾝ‰  

7:1 Ḡ  Ḡ ᵝṿ 

0 CPS_EN I / O ễ ᾝᶏ  

0̔I / O ễ ᾝ  

1̔I / O ễ ᾝᶏ  

1.7.  

Ҭ Ữ Ḥ 96β ѿ IDȂ Ữ ҉ Ḥ
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ҬȂ96β ѿ IDԍ ѿ Ȃ ץ ᵬ ↓ ̆ ῃ ѿ №̆

Ȃ 

1.7.1. Ữ Ḥ  

̔0x1FFF F7E0 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃ Ȃ 

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

SRAM_DENSITY[15:0] 

r 

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

FLASH_DENSITY[15:0] 

r 

 

ᵝ/ᵝ    

31:16 SRAM_DENSITY 

[15:0] 

SRAM Ữ  

ṿ ҉ SRAM Ữ ץ̆ Kbytesҹ ᵝ 

ᶛ ̔0x0008 8KbytesȂ 

15:0 FLASH_DENSITY 

[15:0] 

Flash Ữ  

ṿ ҉ Flash ץ̆ Kbytesҹ ᵝ  

ᶛ ̔0x0020 32KbytesȂ 

1.7.2. ѿID̂96β /β ̃ 

̔0x1FFF F7AC 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃ Ȃ 

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

UNIQUE_ID[31:16] 

r 

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

UNIQUE_ID[15:0] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[31:0] ѿ ID 

 

̔0x1FFF F7B0 

ṿ ̆Ҍ ḱ Ȃ 
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̂32ᵝ̃ Ȃ 

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

UNIQUE_ID[63:48] 

r 

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

UNIQUE_ID[47:32] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[63:32] ѿ ID 

 

̔0x1FFF F7B4 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃ Ȃ 

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

UNIQUE_ID[95:80] 

r 

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

UNIQUE_ID[79:64] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[95:64] ѿ ID 
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2. └ ̂FMC̃ 

 ׃ .2.1

└ ̂FMC̃̆ ҉ ⱳ Ȃ ╠64K ῤ̆CPU

פ ȂFMC ȁ ץ 32ᵝ /16ᵝ /ᵝ ᵬȂ 

2.2. Һ  

Â 128KB ҉ ԍ Ữ פ ̕ 

Â ╠64K ῤ̆CPU פ ̕ 

Â ׆ 64K ~ 128K ῤ ̕ 

Â 3K Ḥ ̕ 

Â 16 ԍ ̕ 

Â ҹ1K ̕ 

Â 32ᵝ /16ᵝ /ᵝ ̆ ̕ 

Â Ḡ ⱳ ̆ ף ῀̕ 

Â Ḡ ⱳ ̆ ᵬ̕ 

2.3. ⱳ  

2.3.1.  

Ữ ѿҩ 128K Һ ̂ 128 1K № ̃ ѿҩ3K

ԍ Ḥ ȂҺ Ữ 128 ץ Ȃ Ữ

Ҋ Ȃ 

2-1.  

   ̂ ̃ 

Һ  

Page 0 0x0800 0000 - 0x0800 03FF 1KB 

Page 1 0x0800 0400 - 0x0800 07FF 1KB 

Page 2 0x0800 0800 - 0x0800 0BFF 1KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Page 127 0x0801 FC00 - 0x0801 FFFF 1KB 

Ḥ   0x1FFF EC00 - 0x1FFF F7FF 3KB 

  0x1FFF F800 - 0x1FFF F80F 16B 

: Ḥ Ữԅ ̂boot loader̃̆Ҍ Ȃ 
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2.3.2. ᵬ 

Ἕץ Ữ ѿ Ȃ פ №≢ᶏ CPU IBUS

DBUS Ȃ 

2.3.3. FMC_CTL  

ᵝ F̆MC_CTL Ҍ ץ Ώ ̂OBRLDᵝ ̆ ᵝ ԍ ⱴ

̃ ғFMC_CTL Ҭ LKᵝ ҹ1Ȃѿҩ FMC_KEY ң Ώ ᵬ

↓ ץ FMC_CTL №̆≢ ᾢ Ώ῀0x45670123 0xCDEF89ABȂң

Ώ ᵬ F̆MC_CTL LKᵝ ᴆ 0Ȃ ץ ᴆ FMC_CTL LK

ᵝҹ1Ῥ FMC_CTL Ȃᴋᵥ FMC_KEY ᵬ ᴪ LKᵝ ׆1̆

FMC_CTL ̆ ғ ѿҩ Ȃ 

FMC_CTL OBPGᵝ OBERᵝ ץ FMC_OBKEY Ȃ ↓

FMC_OBKEY ᾢ Ώ῀0x45670123 0xCDEF89AB ׆̆ ̆ ᴆ FMC_CTL

OBWENᵝ 1Ȃ ᴆ ץ FMC_CTL OBWENᵝ 0 FMC_CTL OBPGᵝ OBER

ᵝȂ 

2.3.4.  

FMC ⱳ ѿҩҺ Ữ ῤ ∆ ҹ Ȃ ѿ ץ Ҍ̆

ῒז ῤ ȂFMC ᵬ Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ ⌠FMC_ADDR ̕ 

Â Ώ FMC_CTL⌠פ PERᵝ̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ DBUS ῤ Ȃ 

ⱳ ̆FMC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ Ȃ ̆ѿ Ḡ

Ȃ ↕ פ ̆ ᴆ └Ȃ ̆

/ Ḡ ᵬ ᴪ ̆ FMC_CTL ERRIEᵝ 1 F̆MC

ѿ ᵬ Ҭ Ȃ ᴆ ץ FMC_STAT WPERRᵝ Ҭ

’ȂFMC_STAT ENDFᵝ ᵬ ȂҊ ԅ ᵬ ̔ 
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2-1. ᵬ  

ᵝPERᵝ̆

FMC_ADDR

ҬΏ῀

LKᵝ ᵝ̙

ᵝSTARTᵝ̆

פ

FMC_CTL

BUSYᵝ ᵝ̙

BUSYᵝ ᵝ̙

 

2.3.5.  

FMC ᶫԅ ⱳ ∆ץ Һ ῤ Ȃ ᵬ ΐᵣ

Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ FMC_CTL⌠פ MERᵝ̂ 1̃̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ DBUS ῤ Ȃ 

ⱳ F̆MC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL
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ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ Ȃ ԍ ᵝҹ

0xFFFF FFFF̆ ץ SRAMҬ ᶏ ΐ FMC

ᵬȂFMC_STAT ENDFᵝ ᵬ Ȃ̂ ᵬ

0x0800 0000̃ȂҊ ԅ ᵬ ̔ 

2-2. ᵬ  

ᵝMERᵝ

LKᵝ ᵝ̙

ᵝSTARTᵝ̆

פ

 FMC_CTL

BUSYᵝ ᵝ̙

BUSYᵝ ᵝ̙

 

2.3.6. Һ Ữ  

FMC ᶫԅѿҩ32ᵝ /16ᵝ /ᵝ ⱳ ̆ ḱ Һ Ữ ῤ ȂץҊ

ԅ ᵬ ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ FMC_CTL⌠פ PGᵝ̕ 

Â DBUSΏѿҩ32ᵝ /16ᵝ ⌠ ̕ 



                                                                GD32F3x0Ύ 

46 
 

 

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ DBUS Ữ ⱳȂ 

Һ Ữ ⱳ F̆MC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ Ȃ , /

ᵬӊ╠ 0xFF̆ Ҍ 0xFF̆PGERRᵝ 1̆

҉ ᵬ ̂ ῤ ҹ0x0 ̆ ᵬ ̆ғҌᴪ ᵝPGERR̃Ȃ ̆

Ḡ ᵬ ᴪ Ȃ҉ Ҋ F̆MC_CTL ERRIEᵝ 1 F̆MC

ѿ ᵬ Ҭ Ȃ ᴆ ץ FMC_STAT PGERRᵝ WPERR

ᵝ Ҭ ’ȂFMC_STAT ENDFᵝ ᵬ ȂҊ ԅҺ

Ữ ᵬ ̔ 

2-3. ᵬ  

ᵝPGᵝ

LKᵝ ᵝ̙

DBUSΏ῀ /

 FMC_CTL

BUSY ᵝ̙

BUSY ᵝ̙

 

2.3.7.  

FMC ᶫԅѿҩ ⱳ ∆ Ҭ ȂҊ ԅ

̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 
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Â ḠFMC_CTL OBWENᵝ ԍᶏ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ FMC_CTL⌠פ OBERᵝ̂ 1̃̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ DBUS ⱳȂ 

ⱳ F̆MC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ ȂFMC_STAT ENDFᵝ 1

ᵬ Ȃ 

2.3.8.  

FMC ᶫԅѿҩ16ᵝ ⱳ ̆ ḱ ῤ ȂҊ ԅ

ᵬ ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â ḠFMC_CTL OBWENᵝ ԍᶏ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ FMC_CTL⌠פ OBPGᵝ̕ 

Â DBUSΏѿҩ16ᵝ ⌠ ̕ 

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ DBUS ⱳȂ 

ᵬ ⱳ F̆MC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ Ȃ ̆ /

ᵬӊ╠ ῤ 0xFF̆ Ҍ 0xFF̆PGERRᵝ 1̆

҉ ᵬ ȂFMC_STAT ENDFᵝ ᵬ Ȃ 

2.3.9.  

ᵝ FMC_CTL OBRLDᵝ 1 ̆ Ữ ᴪ

ⱴ ⌠FMC_OBSTAT FMC_WP ̆ӊ Ȃ

Ȃ ⱴ ̆ Ҍ ̆FMC_OBSTAT

OBERRᵝ 1̆ ҹ0xFFȂ Ҋ ̔ 

2-2.  

   

0x1fff f800 OB_SPC 
ῃḠ  

0xA5̔ Ḡ  
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0xA5 0xCCӊ ᴋ ṿ̔ᵞ ≢Ḡ  

0xCC̔ ≢Ḡ  

0x1fff f801 OB_SPC_N OB_SPC ṿ 

0x1fff f802 OB_USER 

ӈ  

[7]̔Ḡ  

[6]̔SRAM_PARITY_CHECK 

0̔ᶏ SRAM Ẽ  

1̔ ᶏ SRAM Ẽ  

[5]̔VDDA_VISOR 

0̔ ᶏ VDDA ̆ ₮ ṿ̆ ̆Ҍ ḱ  

1̔ᶏ VDDA ̆ΐᵣⱳ PMU  

[4]̔BOOT1_n 

0̔BOOT1ᵝ 1 

1̔BOOT1ᵝ 0 

[3]̔Ḡ  

[2]̔nRST_STDBY 

0̔ ֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ ֟ ᵝ 

[1]̔nRST_DPSLP 

0̔ ֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ֟ ᵝ 

[0]̔nWDG_SW 

0̔ ᴆ ꜚ  

1̔ ᴆ  

0x1fff f803 OB_USER_N OB_USER ṿ 

0x1fff f804 OB_DATA[7:0] ӈ ᵝ7⌠0ᵝ 

0x1fff f805 OB_DATA_N[7:0] OB_DATA ṿ 7⌠0ᵝ 

0x1fff f806 OB_DATA[15:8] ӈ ᵝ15⌠8ᵝ 

0x1fff f807 OB_DATA_N[15:8] OB_DATA ṿ 15⌠8ᵝ 

0x1fff f808 OB_WP[7:0] / Ḡ ᵝ 7⌠0ᵝ 

0x1fff f809 OB_WP_N[7:0] OB_WP ṿ 7⌠0ᵝ 

0x1fff f80a OB_WP[15:8] / Ḡ ᵝ 15⌠8ᵝ 

0x1fff f80b OB_WP_N[15:8] OB_WP ṿ 15⌠8ᵝ 

2.3.10. / Ḡ  

FMC / Ḡ ⱳ ץ Ữ ᵬȂ FMC Ḡ

ᵬ ̆ ᵬ ғFMC_STAT WPERRᵝ 1Ȃ WPERRᵝ

1ғERRIEᵝӞ 1 ᶏ Ҭ ̆FMC ᵬ Ҭ Ȃ

OB_WP [15:0]ᵝҹ0 ץ ᶏ ҩ Ḡ ⱳ Ȃ ᵬ̆

Ữ Ḡ ⱳ Ȃ OB_WPᵝ 1 0 ̆
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FMC_CTL OBRLDᵝ 1 ᵝ ⱴ OB_WPᵝȂҊ ԅ

OB_WP [15:0] Ḡץ ֓ ̔ 

2-3. OB_WPᵝ Ḡ  

OB_WPᵝ Ḡ  

OB_WP[0] 0 ~ 3 

OB_WP[1] 4 ~ 7 

OB_WP[2] 8 ~ 11 

. 

. 

. 

. 

. 

. 

OB_WP[14] 56 ~ 59 

OB_WP[15] 60 ~ 127 

2.3.11. ῃḠ  

FMC ᶫԅѿҩ ῃḠ ⱳ ҉ ף Ȃ ⱳ ץ Ḡ

ᴆ ᴆᾧ ᵬȂ ῃḠ ⅞№ҹץҊ҈ ̔ 

Ḡ ̔ OB_SPC ṿ ҹ0xA5 ↕̆Ҍ Ḡ ȂҺ Ữ ץ

ᵬ Ȃ 

ᵞḠ ̔ OB_SPC ṿҹ ԅ0xA5 0xCCӊ ᴋ ṿ ↕̆ ᵞ ≢Ḡ Ȃ

Һ ֽֽ ף Ȃ Ҋ̆׆SRAM boot loader ꜚ ̆ Һ

Ữ ᵬ ̆ ғ ᵬ ᴪ֟ ѿҩ ̆ ᵬ

ᴪ FMC_STAT PGERRᵝ 1Ȃ ᵞ ≢Ḡ Ҋ̆ ץ ᴋ

ᵬ Ȃ OB_SPC ṿ ҹ0xA5̆ ῀ Ḡ ≢̆ ѿ Һ Ữ

ᵬȂ 

Ḡ ̔ OB_SPC ṿҹ0xCC ↕̆ ≢Ḡ Ȃ Ҋ̆

SRAM׆ boot loader ꜚ ȂҺ ף ᵬ Ȃ

Ҍ Ȃ ̆ Ḡ ≢ҹ ̆Ҍ ҹᵞ ≢Ḡ Ḡ Ȃ 
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2.4. FMC  

FMC ̔0x4002 2000 

2.4.1. ̂FMC_WS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WSCNT[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 WSCNT[2:0] Ȃ 

ᴆ 1 0ȂWSENᵝ 1 WSCNTᵝ Ȃ 

000̔Ҍ ⱴ  

001̔ ⱴ1ҩ  

010̔ ⱴ2ҩ  

011 ~ 111̔Ḡ  

2.4.2. ̂FMC_KEỸ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/β    

31:0 KEY[31:0] FMC_CTL  

֓ᵝֽ ᴆΏȂ 
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Ώ ṿ⌠KEY[31:0] FMC_CTL Ȃ 

2.4.3. ̂FMC_OBKEỸ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

OBKEY[31:16] 

w 

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

OBKEY[15:0] 

w 

 

ᵝ/β    

31:0 OBKEY[31:0] FMC_CTL Ȃ 

֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠OBKEY[31:0] FMC_CTL  Ȃפ

2.4.4. ̂FMC_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ENDF WPERR Ḡ  PGERR Ḡ  BUSY 

 rw rw  rw  r 

 

ᵝ/β    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 ENDF ᵬ ᵝȂ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆ ץ Ώ1 0 ᵝȂ 

4 WPERR / Ḡ ᵝȂ 

Ḡ ҉ / ᵬ ̆ ᵝᴪ ᴆ 1Ȃ ᴆ ץ Ώ1 0 ᵝȂ 

3 Ḡ  Ḡ ᵝṿȂ 
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2 PGERR ᵝȂ 

Ҍҹ0xFFFF ̆ ̆ ᵝ ᴆ 1̂ BPEN = 1̆Ҍᴪ֟

̃Ȃ ᴆ ץ Ώ1 0 ᵝȂ 

1 Ḡ  Ḡ ᵝṿȂ 

0 BUSY ᵝȂ 

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.4.5. └ ̂FMC_CTL̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0080 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OBRLD ENDIE Ḡ  ERRIE OBWEN Ḡ  LK START OBER OBPG Ḡ  MER PER PG 

 rw rw  rw rw  rw rw rw rw  rw rw rw 

 

ᵝ/β    

31:14 Ḡ  Ḡ ᵝṿȂ 

13 OBRLD ⱴ ᵝ 

ᴆ 1Ȃ 

0̔ ᵬ  

1̔ └ ̆ ֟ ѿ ᵝȂ 

12 ENDIE ᵬ Ҭ ᶏ ᵝȂ 

ᴆ 1 0Ȃ 

0̔ ᴆҬ ֟ Ȃ 

1̔ᶏ ᵬ Ҭ Ȃ 

11 Ḡ  Ḡ ᵝṿȂ 

10 ERRIE Ҭ ᶏ ᵝȂ 

ᴆ 1 0Ȃ 

0̔ ᴆҬ ֟ Ȃ 

1̔ᶏ Ҭ Ȃ 

9 OBWEN / ᶏ ᵝȂ 

↓Ώ῀FMC_OBKEY ̆ ᵝ ᴆ 1Ȃ ᵝ ץ ᴆ 0Ȃ 

8 Ḡ  Ḡ ᵝṿȂ 
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7 LK FMC_CTL ᵝȂ 

↓Ώ῀FMC_KEY ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START פ⌠FMCᵝȂ 

ᴆ 1 FMCȂ⌠פ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5 OBER פᵝȂ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔  Ȃפ

4 OBPG פᵝȂ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔  Ȃפ

3 Ḡ  Ḡ ᵝṿ 

2 MER Һ Ữ  ᵝȂפ

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔Һ Ữ  Ȃפ

1 PER Һ Ữ  ᵝȂפ

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔Һ Ữ  Ȃפ

0 PG Һ Ữ  ᵝȂפ

ᴆ 1 0 

0: ᵬ  

1: Һ Ữ  Ȃפ

2.4.6. 0̂ FMC_ADDR̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

ADDR[31:16] 

rw 

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

ADDR[15:0] 

rw 
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ᵝ/ᵝ    

31:0 ADDR[31:0] פ ᵝ 

ᴆ ᵝ 

ADDRᵝ פ Ȃ 

2.4.7. ̂FMC_OBSTAT̃  

Ẓ ̔0x1C 

ᵝṿ̔0xXXXX XX0X 

̂32β̃ Ȃ 

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

OB_DATA[15:0] 

r 

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

OB_USER[7:0] Ḡ  PLEVEL[1:0] OBERR 

r  r r 

 

ᵝ/ᵝ    

31:16 OB_DATA[15:0] ᵝ Ḡ OB_DATA[15:0] №Ȃ 

15:8 OB_USER[7:0] ᵝ Ḡ OB_USER Ȃ 

7:3 Ḡ  Ḡ ᵝṿȂ 

2:1 PLEVEL[1:0] ῃḠ ≢ 

00̔ Ḡ  

01̔ᵞḠ ≢ 

11̔ Ḡ ≢ 

0 OBERR ᵝ 

Ҍ ᵝ ᴆ 1̆ ғ ҹ

0xFFȂ 

2.4.8. ΏḠ ̂FMC_WP̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 XXXX 

̂32β̃ Ȃ 

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

Ḡ  

 

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

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 OB_WP[15:0] ᵝ Ḡ OB_WP[15:0] №Ȃ 

0̔Ḡ  

1̔ Ḡ  

2.4.9. ᶏ ̂FMC_WSEÑ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  BPEN WSEN 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 BPEN 

FMCᵝ ᶏ Ȃ 

ᵝ ᴆ 1 0Ȃ 

0̔ ̆ ᵬ╠ ṿ ñFFòȂ 

1̔ ╠Ҍ ṿ ñFFò̆ FMCץ ᵝ ̆Ώ῀

Ữ Ҭ ҍ ᵬȂ 

0 WSEN 

FMC ᶏ Ȃ 

ᵝ ᴆ 1 0Ȃ ᵝӞ FMC_KEY Ḡ Ȃ ᴆ Ώ

0x45670123 0xCDEF89AB⌠FMC_KEY Ȃ 

0̔ ׆ ⱴȂ 

1̔ ׆ ⱴ Ȃ 

2.4.10. ֟ ID ̂FMC_PID̃ 

Ẓ ̔0x100 

ᵝṿ̔0xXXXX XXXX 

̂32β̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PID[31:16] 

r 

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

PID[15:0] 

r 

 

ᵝ/β    

31:0 PID[31:0] ֟ Ḡ ID Ȃ 

ҹ Ȃ 

҉ ֓ᵝ Ҍᴪ ̆ ֟ Ҭ ѿ Ȃ 
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3. ᾝ̂PMŨ 

 ׃ .3.1

ⱳ GD32F3x0 ↓֟ ӊѿȂ ᾝ ᶫԅ҈ ̆

̆ Ȃ ֓ ⁞ ̆ғᶏ ץ

CPU ȁ ⱳ ԑ‖ Ҭ ᶃ Ȃ 3-1. ̆

GD32F3x0 ↓ ҈ҩ ̆ VDD / VDDA ȁ1.2V ᴍ ȂVDD / VDDA

ᶫ Ȃ VDD / VDDA Ҭ ῀ԅѿҩLDŎ ҹ1.2Vʟ Ȃ ᴍ Ҭ ѿҩ

℗ ̆ VDD ῏ ̆ ℗ ץ ᴍ ℗ ⌠ VBAT ̆ ᴍ

VBAT ̂ ̃ᶫ Ȃ 

3.2. Һ  

Â ҈ҩ ̔ ᴍ ȁVDD / VDDA 1.2V ̕ 

Â ҈ ̔ ȁ ̕ 

Â ῤ ̂LDÕ ᶫ1.2V ̕ 

Â ᶫᵞ ̆ ᵞԍ ṿ ₮Ҭ Ԋᴆ̕ 

Â VDDʟ ῏ ̆ VBAT̂ ̃ҹ ᴍ ᶫ ̕ 

Â LDO ₮ ԍ ̕ 

Â ᵞ ꜚ ԍ ῀ Ҋ ᵞⱳ Ȃ ꜚ ҬȂ 

3.3. ⱳ  

3-1. ᶫԅPMU ῏ ῤ Ȃ 
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3-1.  

PMU

CTL

FWDGT

IRC40K

LDO

LXTAL

RTC

WKUPF

IRC8M

HXTAL

PLLs

POR / PDR

BPOR

ADC

Backup Domain

NRST

PA0

PC13

PC5

PB5

PB15

VDD Domain

WKUPx WKUPR

VDD

VBAT

Power Switch

3.3V

VBAK

Cortex-M4

AHB IPs

1.2V Domain

APB IPs

SLEEPING

SLEEPDEEP

1.2V

LVD̔ᵞ LDO̔

POR̔҉ ᵝ PDR̔ ᵝ

BPOR̔ ᴍ ҉ ᵝ

WKUPN

LVD

DAC

VDDA

3.3V

VDDA Domain

IRC48M

IRC28M

BPOR

BKP PAD

 

3.3.1. ᴍ  

ᴍ ῤ ℗ VDDᶫ VBAT̂ ̃ᶫ ̆ VBAKҹ ᴍ ᶫ

̆ ᴍ RTĈ ȁ̃LXTAL̂ᵞ ᵣ ȁ̃BPOR̂ ᴍ ҉

ᵝ̃̆ ץ PC13PC15̓̀3ҩBKP PADȂҹԅ Ḡ ᴍ Ҭ ῤ RTC

ᵬ̆ VDD῏ ̆VBAT ץ ῒז ᴍ ᶫ Ȃ ℗ VDD 

/ VDDA ᵝ └ Ȃ ԍ ̆ VBAT 100nF

⌠VDD ҉Ȃ 

ᴍ ᵝ ᴍ ҉ ᵝ ᴍ ᴆ ᵝȂ VBAK ῃ҉ ╠̆BPOR Ḥ

└ ԍ ᵝ Ȃ ᴆ ץ RCU_BDCTL BKPRSTᵝ

ᴍ ᴆ ᵝȂ  

RTC ץ ᵞ ῤ RC ̂IRC40K̃ ᵞ ᵣ ̂LXTAL̃̆

ᵣ ̂HXTAL̃ 32№ Ȃ VDD ῏ ̆RTC LXTALᵬҹ

Ȃ WFI / WFE פ ῀ ӊ╠̆Cortex®-M4 RTC

ⱳ ץ̆ RTC ԊᴆȂ ῀ ѿ ӊ ̆

ҍ ̆RTC ȂRTC ᵬ

̂RTC̃ Ȃ 

ᴍ VDDᶫ ̂VBAK VDD̃ Ҋⱳץ̆ ̔ 
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Â PC13 ᵬҹץ I / O RTCⱳ ̂ ̂RTC̃̃̕ 

Â PC14 PC15 ᵬҹץ I / O LXTAL Ȃ 

ᴍ VBAT ᶫ ̂VBAK VBAT̃̆ Ҋⱳץ ̔ 

Â PC13ֽ ᵬҹץ RTCⱳ ̂ ̂RTC̃̃̕ 

Â PC14 PC15ֽ ᵬҹ LXTAL Ȃ 

̔ ԍ PC13 PC15 ℗ ᶫ ̆ ℗ ֽ ̆

PC13 PC15 GPIO ₮ ῒ̆ ᵬ Ҍ 2MHẑ ҹ 30pF Ȃ̃ 

3.3.2. VDD / VDDA  

VDD / VDDA VDD VDDA ң №ȂVDD HXTAL̂ ᵣ ȁ̃LDO

̂ ȁ̃POR / PDR̂҉ / ᵝ ȁ̃FWDGT̂ ̃ PC13ȁ

PC14PC15ӊ PAD ȂVDDA ADC / DAĈAD / DA ȁ̃IRC8M

̂ῤ 8M RC ȁ̃IRC28M̂ ῤ 28M RC ȁ̃IRC48M̂ ῤ 48M RC ȁ̃

IRC40K̂ ῤ 40KHz RC ̃PLLŝ ̃ LVD̂ᵞ ̃ Ȃ 

VDD  

ҹ 1.2Vʟ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

POR / PDR̂҉  / ᵝ̃ VDD / VDDA ᵞԍ ṿ ֟ ᵝ

Ḥ ᵝ ᴍ ӊ ҩ Ȃ 3-2. ҉ / ᵝ ԅᶫ ᵝ

Ḥ ӊ ῏ ȂVPOR ҉ ᵝ ṿ ̆VPDR ᵝ ṿ ̆VPDRhyst

ṿ̆҉ץ ṿ ΎȂ 

̔ Ḡ VDDA ԍ ԍ VDD̆ ץ OB_USER

ᵝVDDA_VISOR̆῏ PDR VDDA ⁞ץ ⱳ Ȃ  
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3-2. ҉ / ᵝ  

VDD / VDDA

VPOR

tRSTTEMPO

ᵝ (ᵞ )

t

VPDR

VPDRhyst

 

VDDA  

LVD ⱳ VDD / VDDAᶫ ᵞԍᵞ ṿ̆ ṿ └

̂PMU_CTLҬ̃ LVDT[2:0]ᵝ ȂLVD LVDENβ ᶏ ̆β ԍ

̂PMU_CS̃Ҭ LVDFβ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 16 ̆

ץ EXTI 16 ֟ Ҭ Ȃ 3-3. LVD ṿ ԅ VDD / VDDAᶫ

LVD₮Ḥ ῏ Ȃ̂ LVDҬ Ḥ ᶭ ԍ EXTI16 ҉ Ҋ Ȃ̃

VLVDhystṿ ΎȂ 

3-3. LVD ṿ  

VDD / VDDA

LVD ₮

t

VLVDhyst

LVD ṿ

 

ѿ ̆ VDDᶫ ̆ VDDAᶫ Ȃҹԅ ADC DAC

̆ҹ VDDA ᶫ ᶏ ⌠ Ȃҹ ᾧ ̆VDDA

VDD̆ VSSA VSSȂ ↕̆ VDD VDDAҌ ѿ
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ҩ ̂ ṿ ԍ0.3Ṽ ᶫ ̆ ҉ ҬVDDA ԍ ԍVDDȂ 

ҹ ADC DAC ̆ ADC / DAC VREF+ / VREF-Ȃ

Ҍ ̆VREF+ VDDA ̆ ̆

11-2. ADC͂ ӈ  

 

12-1. DAC ̆VREF- VSSA ̆VREF+ ֽ ԍҌ ԍ100-pin ҉̆

64-pin Ҍ ̆ ῒῤ VDDA VSSAȂVREF-ֽ ԍ 100-

pin ҉̆ ῒז ̆ῒῤ VSSAȂ 

3.3.3. 1.2V  

1.2V ҹCortex®-M4ῤ ȁAHB / APB ȁ ᴍ VDD / VDDA APB

ᶫ Ȃ 1.2V ҉ ̆POR 1.2VҬ֟ ѿҩ ᵝ ↓̆ ᵝ ̆ ῀

̆ ᾢ ῏ └ᵝ̆ӊ ѿ WFI WFE ̆פ Ḃ ῀

Ȃ῏ԍ ῤ ̆ Ҋץ ԇץ Ȃ 

ꜚ  

1.2V ᵬ Ҋ̆ ⱳ ̆ ῀ ꜚ Ȃᶏ

ꜚ Ҋץ ̔ 

Â ҹIRC8M HXTAL̕ 

Â PMU_CTL HDEN 1̆ ᶏ ꜚ ̕ 

Â PMU_CS HDRF ᵝ̕ 

Â PMU_CTL HDS 1̆ LDO℗ ⌠ ꜚ ̕ 

Â PMU_CS HDSRF ᵝȂ ῀ ꜚ ̕ 

Â PLL ᵬ Ȃ 

IRC8M HXTALᵬҹ ̆ ץ PMU_CTL HDEN HDS

0 ₮ ꜚ Ȃ ₮ ̆ ᴪ ꜚ ₮ ꜚ Ȃ 

3.3.4.  

ᵝ ᵝ ̆GD32F3x0 MCU ԍῃⱳ ғ ῃ ԍᶫ Ȃ

ᵞ ⱳ ҈ ̔⁞ ̂HCLK̆PCLK1̆PCLK2̆̓͂̃ ᶏ

PMU_CTL LDOVS LDO ₮ ȂLDOVS PLL̓͂ ’

Ҋ ץ ̆ PLL ̆ LDO ₮ ᴪ ꜚ1.2V Ȃ ̆

҈ ץ ᵞ ⱳ ̆ ױ ȁ Ȃ 

 

ҍCortex®-M4 SLEEPING Ȃ Ҋֽ̆῏ Cortex®-M4

Ȃ ῀ ̆ Cortex®-M4 └ Ҭ SLEEPDEEPᵝ̆

ѿ WFI WFE פ Ȃ WFIפ ῀ ̆ᴋᵥҬ ץ
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Ȃ WFE פ ῀ ̆ᴋᵥ Ԋᴆ ץ ̂

SEVONPENDҹ 1̆ ᴋᵥҬ ץ ̆ Cortex®-M4 Ύ Ȃ̃ ԍ

῀ ₮Ҭ ҉ ̆ Ȃ 

Cortex®-M4Ҭ SCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └

̔ 

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ

῀ ̕ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

 

ҍ Cortex®-M4 SLEEPDEEP Ȃ Ҋ̆1.2VҬ

ῃ ῏ ̆IRC8MȁIRC28MȁIRC48MȁHXTALPLLsӞῃ ȂSRAM

Ҭ ῤ Ḡ Ȃ PMU_CTL LDOLPβ ̆ └ LDO ᵬ

ᵞⱳ Ȃ ῀ ӊ╠̆ᾢ Cortex®-M4 └

SLEEPDEEPᵝ 1̆ Ῥ PMU_CTL STBMODβ̆ WFI WFE פ

῀ Ȃ WFIפ ῀ ̆ᴋᵥ EXTIҬ

ץ ׆ Ҭ Ȃ WFE פ ῀ ᴋ̆ᵥ EXTI

Ԋᴆ ץ ׆ Ҭ ̂ SEVONPENDҹ 1̆ ᴋᵥ EXTIҬ

ץ ̆ Cortex®-M4 Ύ Ȃ̃↨ ₮ ̆IRC8M Ҭᵬ

ҹ Ȃ ̆ LDO ᵬ ᵞⱳ ̆ Ӈ Ȃ 

Ҋ̆ PMU_CTL LDEN̆LDNP̆LDLP̆LDOLPβ ץ

῀ᵞ ꜚ Ȃᵞ ꜚ ΐ ᵞ ꜚ ⱬ̆ᵞ Ȃ 

ꜚ/ ⱳ ̔ PMU_CTL LDENβ ҹ00̆ ᵬ

ꜚ ҊȂ PMU_CTL LDOLP0 ץ ₮ᵞⱳ Ȃ 

ꜚ/γⱳ ̔ PMU_CTL LDENβ ҹ00̆ ᵬ

ꜚ ҊȂ PMU_CTL LDOLP1 ץ ῀ᵞⱳ Ȃ 

ᵞ ꜚ/ ⱳ ̔ PMU_CTL LDEN ҹ0b11̆LDNP1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL LDOLP0 ᶏLDOץ ԍ ⱳ Ȃ 

ᵞ ꜚ/γⱳ ̔ PMU_CTL LDEN ҹ0b11̆LDLP1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL LDOLP1 ᶏLDOץ ԍᵞⱳ Ȃ 

ᵞ ꜚ̔ PMU_CTL LDEN ҹ00̆ Ҍᴪ ᵞ ꜚ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 6-3. EXTI Ȃ ↕̆

῀ Ҋ Ȃ 

 

ԍCortex®-M4 SLEEPDEEP Ȃ Ҋ̆ ҩ1.2Vῃ
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Ả ᶫ ̆ LDO IRC8MȁIRC28MȁIRC48MȁHXTALPLLӞᴪ ῏ Ȃ ῀

╠̆ᾢ Cortex®-M4 └ SLEEPDEEPᵝ 1̆ Ῥ PMU_CTL

STBMODβ 1̆ Ῥ PMU_CS WUFβ ̆ WFI WFE ̆פ

῀ P̆MU_CS STBFβ MCU ῀ Ȃ

ҩ ̆ NRST ᵝ̆RTC / /᷅῀Ԋᴆ̆FWDGT

ᵝ̆WKUP ҉ Ȃ ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀

S̆RAM 1.2V ῤ ᴪҡ Ȃ ₮ ᴪ̆ ҉ ᵝ̆

ᵝӊ Cortex®-M4 0x00000000׆ ףפ Ȃ  

3-1.  

    

 ֽ῏ CPU  

1ȁ῏ 1.2V 

 

2ȁ῏ IRC8MȁIRC28Mȁ

IRC48MȁHXTAL PLL 

1ȁ῏ 1.2V ᶫ  

2ȁ῏ IRC8Mȁ

IRC28MȁIRC48Mȁ

HXTAL PLL 

LDO  
̂ ⱳ ȁ

ꜚ ̃ 

̂ ⱳ ᵞⱳ

ȁ ꜚ ᵞ ꜚ

̃ 

῏  

 SLEEPDEEP = 0 
SLEEPDEEP = 1 

STBMOD = 0 

SLEEPDEEP = 1 

STBMOD = 1, WURST=1 

῀ WFI פ WFE WFI WFE WFI WFE 

 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ̂

SEVONPEND=1 Ҭ

̃  

WFI ῀̆ EXTI

ᴋᵥҬ ̕

WFE ῀̆ EXTI ᴋ

ᵥԊᴆ̂ SEVONPEND=1

Ҭ ̃  

1. NRST  

2. WKUP  

3. FWDGT ᵝ 

4. RTC 

  

IRC8M  

LDO ԍᵞⱳ ̆

ⱴ LDO  

҉ ↓ 

̔ Ҋ̆ ԅNRST ̆ ҹRTCⱳ PC13̆ ᵬ LXTAL

PC14PC15̆ᶏ WKUP ̆ῒז I / O ԍ Ȃ 
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3.4. PMU  

PMU ̔0x4000 7000 

3.4.1. └ ̂PMU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 C000 ̂׆ ᵝ̃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  LDEN[1:0] HDS HDEN 

 rw rw rw 

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

LDOVS[1:0] Ḡ  LDNP LDLP Ḡ  BKPWEN LVDT[2:0] LVDEN STBRST WURST STBMOD LDOLP 

rs  rw rw  rw rw rw rc_w1 rc_w1 rw rw 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:18 LDEN[1:0] Ҋ̆ᵞ ꜚ ᶏ  

00̔ Ҋ̆ ᵞ ꜚ  

01̔Ḡ  

10̔Ḡ  

11̔ Ҋ̆ᶏ ᵞ ꜚ  

17 HDS ꜚ ℗  

IRC8M HXTALᵬҹ ̆ HDRF ᵝ ̆ ᴆ ᵝ 1Ȃ

ᵝ ᵝ ̆ ῀ ꜚ Ȃ ᴆ 0 Ӟ̆ ₮ HDEN

0 ᴆ 0Ȃ 

0̔ ꜚ ℗  

1̔ ꜚ ℗  

16 HDEN ꜚ ᶏ  

ҹ IRC8M HXTAL ̆ ᵝ ᴆ ᵝȂ ₮ ̆

ᵝ ᴆ ᴆ Ȃ 

0̔ ꜚ  

1̔ᶏ ꜚ  

15:14 LDOVS[1:0] LDO ₮ 

PLL ῏ ̆ ֓ᵝ ᴆ ̆ Һ PLL ᶏ ̆LDOVS ṿ Ȃ

Һ PLL῏ ̆LDO ₮ᵞ Ҭ̂Ҍ ᵝ ṿ̃Ȃ 

00̔Ḡ ̂LDO ₮ᵞ ̃ 

01̔LDO ₮ᵞ  
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10̔LDO ₮Ҭ  

11̔LDO ₮  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 LDNP ᶏ ⱳ LDO ̆ ᵬ ᵞ ꜚ  

0̔ᶏ ⱳ LDO ̆ ᵬ ꜚ  

1̔ᶏ ⱳ LDOғ LDENҹ0bô11̆γ ꜚ ᶏ  

10 LDLP ᶏ ᵞⱳ LDO ̆ ᵬ ᵞ ꜚ  

0̔ᶏ ᵞⱳ LDO ̆ ᵬ ꜚ  

1̔ᶏ ᵞⱳ LDOғ LDENҹ0bô11̆γ ꜚ ᶏ  

9 Ḡ  Ḡ ᵝṿȂ 

8 BKPWEN ᴍ Ώᶏ  

0̔ ᴍ Ώ  

1̔ᾛ ᴍ Ώ  

ᵝӊ , ᴋᵥ ᴍ Ώ Ȃ ᴍ ẠΏ

̆ ᾢ ᵝ 1Ȃ 

7:5 LVDT[2:0] ᵞ ṿ 

000̔2.1V 

001̔2.3V 

010̔2.4V 

011̔2.6V 

100̔2.7V 

101̔2.9V 

110̔3.0V 

111̔3.1V 

4 LVDEN ᵞ ᶏ  

0̔῏ ᵞ  

1̔ ᵞ  

̔ SYSCFG_CFG2 LVD_LOCKᵝ 1 L̆VDEN LVDT[1:0]

ֽ Ȃ 

3 STBRST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

2 WURST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 
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1 STBMOD  

0̔ Cortex®-M4 ῀ SLEEPDEEP ̆ ῀  

1̔ Cortex®-M4 ῀ SLEEPDEEP ̆ ῀  

0 LDOLP LDOᵞⱳ  

0̔ ῀ ̆LDOׅ ᵬ 

1̔ ῀ ̆LDO ῀ᵞⱳ  

̔ Ҋ̆ҩ≢ ᴪ IRC8M Ạѿ֓ ᵬȂ

’Ҋ̆ LDO ԍᵞⱳ L̆DOᴪ ᵞⱳ׆ꜚ ℗ ⌠ ᵬ

̆ Ḡ ᵬ ̆ ⌠ ᵬ Ȃ 

3.4.2. └ ̂PMU_CS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 ̂׆ Ҍ ᵝ̃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  LDRF[1:0] HDSRF HDRF 

 rc_w1 r r 

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

LDOVSR

F 

WUPEN6 WUPEN5 WUPEN4 Ḡ  WUPEN1 WUPEN0 Ḡ  LVDF STBF WUF 

r rw rw rw  rw rw  r r r 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:18 LDRF[1:0] ᵞ ꜚ  

Ҋ̆ғ LDO ԍᵞ ꜚ ̆ ֓ᵝ ᴆ Ȃ ᴆ ֓ᵝΏ

11 ץ 0Ȃ 

00̔ Ҋ̆ ꜚ  

01̔Ḡ  

10̔Ḡ  

11̔ Ҋ̆ᵞ ꜚ  

17 HDSRF ꜚ℗  

0̔ ꜚ℗  

1̔ ꜚ℗  

16 HDRF ꜚ‰  

0̔ ꜚ  

1̔ ꜚ  

15 LDOVSRF LDO  
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0̔LDO  

1̔LDO  

14 WUPEN6 WKUP 6̂PB15̃ ᶏ  

0̔῏ WKUP 6 ⱳ  

1̔ WKUP 6 ⱳ  

WUPEN6 ῀ ӊ╠ 1̆WKUP 6 ҉ ᴪ ׆

Ȃ ԍWKUP 6ҹ W̆KUP 6ῤ ҹ ῀Ҋ

Ȃ ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

13 WUPEN5 WKUP 5̂PB5̃ ᶏ  

0̔῏ WKUP 5 ⱳ  

1̔ WKUP 5 ⱳ  

WUPEN5 ῀ ӊ╠ 1̆WKUP 5 ҉ ᴪ ׆

Ȃ ԍWKUP 5ҹ W̆KUP 5ῤ ҹ ῀Ҋ

Ȃ ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

12 WUPEN4 WKUP 4̂PC5̃ ᶏ  

0̔῏ WKUP 4 ⱳ  

1̔ WKUP 4 ⱳ  

WUPEN4 ῀ ӊ╠ 1̆WKUP 4 ҉ ᴪ ׆

Ȃ ԍWKUP 4ҹ W̆KUP 4ῤ ҹ ῀Ҋ

Ȃ ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

11:10 Ḡ  Ḡ ᵝṿȂ 

9 WUPEN1 WKUP 1̂PC13̃ ᶏ  

0̔῏ WKUP 1 ⱳ  

1̔ WKUP 1 ⱳ  

WUPEN1 ῀ ӊ╠ 1̆ WKUP 1 ҉ ᴪ ׆

Ȃ ԍWKUP 1ҹ ̆WKUP 1ῤ ҹ ῀Ҋ

Ȃ ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

8 WUPEN0 WKUP 0̂PA0̃ ᶏ  

0̔῏ WKUP 0 ⱳ  

1̔ WKUP 0 ⱳ  

WUPEN0 ῀ ӊ╠ 1̆ WKUP 0 ҉ ᴪ ׆

Ȃ ԍWKUP 0ҹ ̆WKUP 0ῤ ҹ ῀Ҋ

Ȃ ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

7:3 Ḡ  Ḡ ᵝṿȂ 

2 LVDF ᵞ  

0̔ᵞ Ԋᴆ ₮ ̂VDD ԍ LVD ṿ̃ 

1̔ᵞ Ԋᴆ₮ ̂VDD ԍ ᵞԍ LVD ṿ̃ 

̔LVDⱳ Ȃ 
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1 STBF  

0̔ ῀  

1̔ ῀  

ᵝ POR/PDR PMU_CTL STBRSTβ Ȃ 

0 WUF  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ WKUP RTC Ԋᴆ̆ RTC᷅῀ԊᴆȁRTC Ԋᴆȁ

RTC ԊᴆȂ 

ᵝ POR/PDR PMU_CTL WURSTβ Ȃ 
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4. ᵝ ᾝ̂RCŨ 

4.1. ᵝ └ ᾝ̂RCTL̃ 

 ׃ .4.1.1

GD32F3x0ᵝ └ ҈ ᵝ └̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ ҹ

‛ ᵝ̆ ꜚ ᵝ ԅ ᴍ Ȃ ԅSW-DP └ ᴍ ̆ ᵝ

ᵝ ῤ IP№Ȃ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ Ḥ ȁῤ Ԋᴆ ᵝ

Ȃ Ҋ ׃ ֓ ᵝȂ 

4.1.2. ⱳ  

ᵝ 

ҊԊᴆҬӊѿץ ̆֟ ᵝ̔1ȁ҉ / ᵝ̂POR/PDRβ̃  2ȁ׆

Ҭ ῤ ᵝ ֟ Ȃ ᵝ ᵝ ԅ ᴍ Ȃ ᵝҹᵞ

̆ ῤ LDO ‰‰ ᶫ1.2V GD32F3x0֟ ̆ ᵝ ҹ

Ȃ ᵝ῀ Ữ 0x0000_0004Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ᵝ̂POWER_RSTñ̕ 

Â ᵝ̂NRST̃̕ 

Â ̂WWDGT_RSTñ̕ 

Â ̂FWDGT_RSTñ̕ 

Â Cortex®-M4 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô 

̂SW_RSTñ̕ 

Â ᵝ̂OBL_RSTñ̕ 

Â nRST_STDBY ҹ 0̆ ғ ῀ ֟ ᵝ

̂OB_STDBY_RSTñ̕ 

Â nRST_DPSLP ҹ0̆ ғ ῀ ֟ ᵝ

̂OB_DPSLP_RSTñȂ 

ԅSW-DP └ ᴍ ̆ ᵝ ᵝ ῤ IP№Ȃ 

ᵝ ‖ Ḡ ѿҩ ᵝ ̂ ῤ ̃ 20ɛs ᵞ ‖ Ȃ 
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4-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

ᵝ
20ɛs ᵞ

‖

OBL_RSTn

 

ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝȂ1ȁ ᴍ └ Ҭ BKPRSTᵝҹó1ô̕

2ȁ ᴍ ҉ ᵝ̂ VDD VBATң ╠ Ҋ̆VDD VBAT҉ Ȃ̃ 

4.2. └ ᾝ̂CCTL̃ 

 ׃ .4.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 8M RC ̂IRC8M̃ȁѿ

ҩῤ 48M RC ̂IRC48M̃ȁѿҩῤ 28M RC ̂IRC28M̃ȁѿҩ

ᵣ ̂HXTAL̃ȁѿҩῤ ᵞ RC ̂IRC40K̃ȁѿҩ ᵞ

ᵣ ̂LXTAL̃ȁѿҩ ̂PLL̃ȁѿҩHXTAL ȁ № ȁ

Ȃ 

AHBȁAPB Cortex®-M4 ̂CK_SYS̃̆ ҹIRC8Mȁ

HXTAL PLLȂ ץ ⌠168MHzȂ

̂IRC40K̃̆ ̂RTC ᶏ̃ IRC40KȁLXTAL HXTAL/32ᵬҹ Ȃ 
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4-2.  

/2

4- 32 MHz

HXTAL

8 MHz

IRC8M
×2,3,4

ŀ,64

PLL

Clock

Monitor

PLLSELPREDV

0

1

00

01

10

CK_IRC8M

CK_HXTAL

CK_PLL CK_SYS

168MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

168MHz max

APB1

Prescaler

÷1,2,4,8,16

APB2

Prescaler

÷1,2,4,8,16

CK_APB2

84 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

84 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx

enable

CK_TIMERx

to TIMER0,14,15,16

TIMERx

enable

CK_TIMERx

to TIMER1,2,5,13

AHB enable

HCLK

( to AHB bus, Cortex-M4, SRAM,DMA)

FMC enable

( by hardware)

CK_FMC

(to FMC)

÷8

CK_CST

( to Cortex-M4 SysTick)

FCLK

( free running clock)

32. 768 KHz

LXTAL

11

10

01

40 KHz

IRC40K

CK_RTC

CK_F WDGT

( to RTC)

( to F WDGT)

/32

CK_ LXTAL

CK_PLL

CK_ HXTAL

CK_IRC8M

CK_OUT

SCS[1:0]

RTCSRC[1:0]

÷1,2.

..16

CK_I2S

(to I2S)

1

0÷244

CK_CEC

( to CEC)

CK_ LXTAL

CECSEL

CK_SYS

CK_IRC40K

CK_IRC28M

0

/1,2

÷1,2,4...128

CKOUTDIV

USBFS

Prescaler

÷1,1.5,2,2.5

3,3.5

CK_ USBFS

( to USBFS)

48 MHz
48 MHz

IRC48M

CTC

CK48 MSEL

CK_CTC

1

0

CK_IRC48M

CK_IRC48M

PLLPRESEL

1

0

PLLMF

IRCCK

XTAL

_

CK_

_CK SYS

10

01

00

M8

L

11

CK USART_ 0

0to USART

28 MHz

28MIRC CK_ ADC to ADC

36 MHz max

ADCSEL

1

0

ADC
Prescaler

÷ ,3 5,

ADC
Prescaler

÷ ,2 4, ,6 8

7,9

÷ 21,

TIMER1,2,5,13

 if(APB1 prescaler 

=1) = AHB

else 

= AHB / (APB1 

prescaler /2) 

TIMER0,14,15,16

 if(APB2 prescaler 

=1) = AHB

else 

= AHB / (APB2 

prescaler /2) 

 

№ ץ AHBȁAPB2 APB1 ȂAHBȁAPB2 APB1

№≢ҹ168MHzȁ84MHz 84MHzȂRCU AHB ̂HCLK̃8№ ᵬҹCortex

̂SysTick̃ Ȃ SysTick └ҍ ̆ ҉

Cortex̂HCLK̃ ᵬҹSysTick Ȃ 

GD32F3x0֟ ҬADC APB2 2ȁ4ȁ6ȁ8№ AHB 3ȁ5ȁ7ȁ9№

IRC28M/2 ̆ ױ 2̂ RCU_CFG2̃ ADCSELᵝ ADC

ȂUSART0 ץ IRC8MȁLXTALȁ APB2 ̆

2̂ RCU_CFG2̃ USART0SELᵝ ȂCEC ץ IRC8M

244№ LXTAL̆ 2̂ RCU_CFG2̃ CECSELᵝ Ȃ 

RTC ץ LXTAL ȁIRC40K HXTAL 32№ ̆ └
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̂RCU_BDCTL̃ RTCSRCᵝ Ȃ 

USBFS CK48M ᶫ̆CK48M ץ CK_PLL IRC48M ̆

RCU_ADDCTL CK48MSELᵝ IRC48M. 

FWDGT ץ IRC40K ̆ FWDGT ꜚ └ Ȃ 

APB № ҹ1̆ ҍ AHB ѿ Ȃ ↕̆

ҹҍῒ APB 2ṐȂ 

4.2.2. Һ  

Â 4⌠32 MHz ᵣ ̂HXTAL̃̕ 

Â 8 MHzῤ RC ̂IRC8M̃̕ 

Â 48 MHzῤ RC ̂IRC48M̃̕ 

Â 28 MHzῤ RC ̂IRC28M̃̕ 

Â 32.768 kHz ᵞ ᵣ ̂LXTAL̃̕ 

Â 40 kHzῤ ᵞ RC ̂IRC40K̃̕ 

Â PLL ץ HXTAL IRC8M IRC48M̕ 

Â HXTAL Ȃ 

4.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

4⌠32MHz ҹ ᶫ ҹ Һ Ȃ ᵣ ңҩ

HXTAL Ȃ ᵣ Ȃ 

4-3. HXTAL  

OSCIN OSCOUT

C1 C2

Crystal

 

HXTAL ᵣ ץ └ RCU_CTL0 HXTALENᵝ ꜚ ῏ ̆

└ RCU_CTL0Ҭ HXTALSTBᵝ Ȃ ꜚ ̆ ⌠

ѿᵝ ᴆ ó1ô̆ ₮ Ȃ ҩ ꜚ Ȃ HXTAL

̆ Ҭ RCU_INTҬ Ҭ ᶏ ᵝHXTALSTBIEᵝ ó1ô̆ ᴪ֟

Ҭ Ȃ ѿ ҉̆HXTAL ץ ᵬ PLL ῀ Ȃ 
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└ RCU_CTL0 HXTALBPS HXTALENᵝ ó1ôץ Ȃ

CK_HXTAL ԍ ꜚOSCIN Ȃ ῀ ̆Ḥ OSCIN̆OSCOUTḠ

̆ 4-4. ҊHXTAL Ȃ ̆CK_HXTAL ԍ ꜚOSCIN

Ȃ 

4-4. ҊHXTAL  

OSCIN OSCOUT

 

ῤ 8MHz RC ̂IRC8M̃ 

ῤ 8MHz RC ̆ IRC8M ̆ 8MHz ̆ ҉ CPU

IRC8M ȂIRC8M RC Ҍ ᴋᵥ ᴆ ᴆҊ ᶫ

ᵞ ȂIRC8Mr ץ └ ̂RCU_CTL0̃Ҭ

IRC8MENᵝ ꜚ ῏ Ȃ └ RCU_CTL0Ҭ IRC8MSTBᵝ IRC8Mῤ

RC ȂIRC8M ꜚ HXTAL ᵣ Ȃ Ҭ

RCU_INTҬ Ҭ ᶏ ᵝIRC8MSTBIE ó1ô̆ IRC8M ץ ̆ ֟ ѿҩ

Ҭ ȂIRC8M Ӟ ᵬPLL ῀ Ȃ 

ᴪ ‰IRC8M ̆p ׅ HXTAL Ȃ ȁ

ᴆ ‗ ҩ ᵬҹ Ȃ 

HXTAL PLL ̆ҹԅ ⁞ ׆ ꜚ ̆

׆ ∆ Ṝ ᴆ └IRC8M ᵬҹ Ȃ 

̂PLL̃ 

ῤ PLL ῀ ҹ4~32MHz ‰2 ~64Ṑ ̆ ץ ᶫ16~168 MHz

₮Ȃ 

PLLץ └ 0̂ RCU_CTL0̃Ҭ PLLENβ ꜚ ῏ Ȃ └

RCU_CTL0Ҭ PLLSTBᵝ PLL Ȃ Ҭ RCU_INTҬ

Ҭ ᶏ ᵝPLLSTBIE ó1ô̆ PLL ץ ̆ ֟ ѿҩҬ Ȃ 

ῤ 28MHz RC ̂IRC28M̃ 

ῤ 28MHz RC  ̂IRC28M̃ ѿҩ 28MHz Ғ̆ ᵬADC Ȃ

IRC28M ץ └ 1̂ RCU_CTL1Ҭ̃ IRC28MENᵝ ꜚ ῏ Ȃ

└ 1̂ RCU_CTL1̃Ҭ IRC28MSTBᵝ IRC28M Ȃ

Ҭ RCU_INTҬ Ҭ ᶏ ᵝIRC28MSTBIE ó1ô̆ IRC28M ץ ̆ ֟

ѿҩҬ Ȃ 
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ῤ 48MHz RC ̂IRC48M̃ 

ῤ 48M RC ̂IRC48M̃ ѿҩ 48MHz̆ ᵬUSB PLL

ȂIRC48M ץ ⱴ └ ̂RCU_ADDCTLҬ̃ IRC48MENᵝ ꜚ ῏

Ȃ ⱴ └ ̂RCU_ADDCTL Ҭ̃ IRC48MSTBᵝ IRC48M Ȃ

ⱴ └ RCU_ ADDCTLҬ Ҭ ᶏ ᵝIRC48MSTBIE ó1ô̆ IRC48M

ץ ̆ ֟ ѿҩҬ Ȃ 

ᴪ ‰IRC48M ̆ᵖῒ ᵬ ׅҌ ‰ ̆ ҹUSB 48MHz ꜚ

500ppmӊῤ Ȃ CTC ᾝҬ ᴆ ꜚꜚ IRC48M Ȃ 

ᵞ ᵣ ̂LXTAL̃ 

LXTALr ѿҩ32.768kHzᵞ ᵣ Ȃ ҹ ᶫѿҩᵞⱳ

ғ ȂLXTAL ץ ᴍ └ ̂RCU_BDCTL̃Ҭ

LXTALENᵝ ꜚ ῏ Ȃ ᴍ └ RCU_BDCTLҬ LXTALSTBᵝ

LXTAL Ȃ Ҭ RCU_INTҬ Ҭ ᶏ ᵝLXTALSTBIE

ó1ô̆ LXTAL ץ ̆ ֟ ѿҩҬ Ȃ 

ᴍ └ RCU_BDCTL LXTALBPS LXTALENᵝ ó1ôץ

ȂCK_LXTALҍ ⌠OSC32IN ҉ Ḥ ѿ Ȃ 

ᵞ ῤ RC ̂IRC40K̃ 

IRC40K RC ѿҩᵞⱳ ̆ 40 kHz̆ҹ

ᶫ ȂIRC40Kʟγ ̆ ҹҌ ᴆȂ

IRC40K RC ץ └/ RCU_RSTSCKҬ IRC40KENᵝ ꜚ

῏ Ȃ └/ RCU_RSTSCKҬ IRC40KSTBᵝ IRC40K Ȃ

Ҭ RCU_INTҬ Ҭ ᶏ ᵝIRC40KSTBIE ó1ô̆ IRC40K ץ ̆

֟ ѿҩҬ Ȃ 

̂CK_SYS̃  

ᵝ ĬRC8M ҹ ̆ RCU_CFG0 Ҭ

ᵝSCS ℗ץ ҹHXTAL PLLȂ SCS ṿ ̆ ᶏ

⌠ Ȃ ѿҩ PLL ᵬҹ ̆

Ҍ Ả Ȃ 

HXTAL ̂CKM̃ 

└ RCU_CTL0Ҭ HXTAL ᶏ ᵝCKMEN H̆XTAL ᶏץ

ⱳ Ȃ ⱳ HXTAL ꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠HXTAL

̆HXTAL ꜚ ̆ Ҭ RCU_INTҬ HXTAL ᵝCKMIF

ó1ô̆֟ HXTAL ԊᴆȂ ҩ Ҭ Cortex-M4 Ҍ Ҭ Ȃ

HXTAL ᵬ PLL H̆XTAL Ḇᶏ IRC8Mҹ ғPLL

ꜚ Ȃ 

₮ⱳ  
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₮ⱳ 32kHz⌠168MHz׆₮ Ȃ RCU_CFG0Ҭ

CK_OUT ᵝCKOUTSEL Ҍ Ḥ Ȃ GPIO

ⱳ I/ÔAFIÕ ₮ Ḥ Ȃ 

4-1.  

ᵝ  

000  

001 CK_IRC28M 

010 CK_IRC40K 

011 CK_LXTAL 

100 CK_SYS 

101 CK_IRC8M 

110 CK_HXTAL 

111 CK_PLLCK_PLL/2 

RCU_CFG0 CKOUTDIV[2:0]ᵝ̆ ץ ₮ ᶛ№ ̆

ᵞCK_OUT Ȃ 

└ 

MCU ᵬ ̆HDMI CEC USART0 MCŬ╠ ױ

LXTAL ᶫғLXTAL ᶏ Ȃ 

HDMI CEC USART0 IRC8M ғ ᵬ ̆ ױ ⱬ

῏ IRC8M ̆HDMI CEC USART0 IRC8M ᵬҹ ᵬ Ȃ 

└ 

̂RCU_DSṼҬ DSLPVS[1:0]ᵝ ץ └ῤ Ҋ

Ȃ 

4-2. Ҋῤ  

DSLPVS[1:0] ̂Ṽ  

00 ṿ 

01 ̂ ṿ-0.1̃ 

10 ̂ ṿ-0.2̃ 

11 ̂ ṿ-0.3̃ 

RCU_DSV ̂RCU_VKEỸḠ Ȃ Ώ0x1A2B3C4D⌠

RCU_VKEY ̆RCU_DSV Ώ῀Ȃ 
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4.3. RCU  

RCU ̔0x4002 1000 

4.3.1. └ 0̂ RCU_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 XX83 X ӈȂ 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  PLLSTB PLLEN Ḡ  CKMEN HXTALBPS HXTALSTB HXTALEN 

 r rw  rw rw r rw 

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

IRC8MCALIB[7:0] IRC8MADJ[4:0] Ḡ . IRC8MSTB IRC8MEN 

r rw  r rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25 PLLSTB PLL ᵝ 

ᴆ ó1ô PLL ₮ Ȃ 

0̔PLL  

1̔ PLL  

24 PLLEN PLL ᶏ  

ᴆ ᵝ ᵝȂ PLL ᵬҹ Ṝ ᵝҌ ᵝȂ ῀

ᴆ ꜚ ᵝȂ  

0̔PLL ῏   

1̔ PLL   

23:20 Ḡ  Ḡ ᵝṿȂ 

19 CKMEN HXTAL ᶏ   

0̔ 4 ~ 32 MHz ᵣ ̂HXTAL̃   

1̔ᶏ 4 ~ 32 MHz ᵣ ̂HXTAL̃  

ᴆ ⌠ HXTAL ѿ Ả ᵞ ̆ῤ ᴆ ℗

⌠ IRC8M RC Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆

ᴆ CKMIFᵝȂ  

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝIRC8MEN ̆ ꜚᶏ

IRC8M Ȃ 

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  

HXTALEN ᵝҹ 0 HXTALBPSᵝ ΏȂ 

0̔ HXTAL   



                                                                GD32F3x0Ύ 

77 
 

 

1̔ ᶏ HXTAL  HXTAL₮ ԍ ῀  

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ó1ô HXTAL Ȃ 

0̔HXTAL  

1̔ HXTAL  

16 HXTALEN ᶏ   

ᴆ ó1ôó0ôȂ HXTAL PLL ῀ ᵬҹ ̆ ᵝҌ

ᵝȂ ῀ ᴆ ꜚ ᵝȂ 

0̔ 4 ~ 32 MHz ᵣ  

1̔ ᶏ 4 ~ 32 MHz ᵣ  

15:8 IRC8MCALIB[7:0] ῤ ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

7:3 IRC8MADJ[4:0] ῤ ṿ 

֓ᵝ ᴆ ᵝ̆ ṿҹ IRC8MADJ ╠ṿⱴ҉ IRC8MCALIB[7:0]ᵝ

ṿȂ ṿ IRC8M⌠ 8 MHz ± 1%Ȃ  

2 Ḡ  Ḡ ᵝṿȂ 

1 IRC8MSTB ῤ ̂IRC8M̃ ᵝ 

ᴆ ó1ô IRC8M Ȃ 

0̔IRC8M  

1̔ IRC8M  

0 IRC8MEN ῤ ᶏ  

ᴆ ᵝ ᵝȂ IRC8M ᵬ ᵝҌ ᵝȂ ׆

ᵬ HXTAL ̆ ᵝ ᴆ 1

ꜚ IRC8M Ȃ 

0̔ῤ 8 MHz RC ῏  

1̔ ῤ 8 MHz RC  

4.3.2. 0̂ RCU_CFG0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

PLLDV CKOUTDIV[2:0] PLLMF[4] CKOUTSEL[2:0] USBFSPSC[1:0] PLLMF[3:0] PLLPREDV PLLSEL 

rw rw rw rw rw rw rw rw 

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

ADCPSC[1:0] APB2PSC[2:0] APB1PSC[2:0] AHBPSC[3:0] SCSS[1:0] SCS[1:0] 

rw rw rw rw r rw 
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ᵝ/ᵝ    

31 PLLDV CK_PLL 1 2№ ᵬ CK_OUT 

0̔CK_PLL 2№ ᵬ CK_OUT 

1̔CK_PLL ᵬ CK_OUT 

30:28 CKOUTDIV[2:0] CK_OUT№ ̆ ᵞ CK_OUT  

CK_OUT RCU_CFG0 26:24ᵝȂ 

000̔CK_OUTҌ№  

001̔CK_OUT 2№  

010̔CK_OUT 4№  

011̔CK_OUT 8№  

100̔CK_OUT 16№  

101̔CK_OUT 32№  

110̔CK_OUT 64№  

111̔CK_OUT 128№  

27 PLLMF[4] PLLMF 4ᵝ 

RCU_CFG0 21:18ᵝ 

26:24 CKOUTSEL[2:0] CK_OUT   

ᴆ ᵝ Ȃ  

000̔  

001̔ ῤ 28M RC  

010̔ ῤ 40K RC   

011̔ ᵞ  

100̔  

101̔ ῤ 8M RC  

110̔  

111̔ᶭ ԍ PLLDV ̂CK_PLL / 2̃ CK_PLL 

23:22 USBFSPSC[1:0] USBFS №  

ᴆΏ ңᵝ RCU_CFG2 30ᵝ USBFS № Ȃ ᴆ ᵝ

└USBFS № ṿȂUSBFS ҹ 48MHz.Ȃ USBFS

ᶏ ֓ᵝҌ ᵝȂ 

000̔ ̂CK_PLL / 1.5̃ 

001̔ CK_PLL 

010̔ ̂CK_PLL / 2.5̃  

011̔ ̂CK_PLL / 2̃ 

100̔ ̂CK_PLL / 3̃ 

101/110/111̔ ̂CK_PLL / 3.5̃ 

21:18 PLLMF[3:0] PLLṐ  

ᴆΏ ֓ᵝ RCU_CFG0 27ᵝ RCU_CFG1 31ᵝ PLL Ṑ

Ȃ 
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000000̔̂PLL  x 2̃ 

000001̔̂PLL  x 3̃ 

000010̔̂PLL  x 4̃ 

000011̔̂PLL  x 5̃ 

000100̔̂PLL  x 6̃ 

000101̔̂PLL  x 7̃ 

000110̔̂PLL  x 8̃ 

000111̔̂PLL  x 9̃ 

001000̔̂PLL  x 10̃ 

001001̔̂PLL  x 11̃ 

001010̔̂PLL  x 12̃ 

001011̔̂PLL  x 13̃ 

001100̔̂PLL  x 14̃ 

001101̔̂PLL  x 15̃ 

001110̔̂PLL  x 16̃ 

001111̔̂PLL  x 16̃ 

010000̔̂PLL  x 17̃ 

010001̔̂PLL  x 18̃ 

010010̔̂PLL  x 19̃ 

010011̔̂PLL  x 20̃ 

010100̔̂PLL  x 21̃ 

010101̔̂PLL  x 22̃ 

010110̔̂PLL  x 23̃ 

010111̔̂PLL  x 24̃ 

011000̔̂PLL  x 25̃ 

011001̔̂PLL  x 26̃ 

011010̔̂PLL  x 27̃ 

011011̔̂PLL  x 28̃ 

011100̔̂PLL  x 29̃ 

011101̔̂PLL  x 30̃ 

011110̔̂PLL  x 31̃ 

011111̔̂PLL  x 32̃ 

100000̔̂PLL  x 33̃ 

é 

111110̔̂ PLL  x 63̃ 

111111̔̂ PLL  x 64̃ 

̔PLL ₮ Ҍ 168MHzȂ 

17 PLLPREDV HXTAL CK_IRC48Mᵬҹ PLL ῀Ȃ ᵝҍ 1̂RCU_CFG1̃

Ҭ PREDV[0]ᵝ ѿ Ȃ RCU_CFG1 PREDVᵝ Ȃ 

ᴆ 1 0 № Ҍ№ ̆ ᵬ PLL ῀ Ȃ 

0̔ HXTAL CK_IRC48M  
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1̔HXTAL CK_IRC48M ԋ№  

16 PLLSEL PLL   

ᴆ 1 0 └ PLL  

0̔ IRC8Mԋ№ ҹ PLL  

1̔ HXTAL IRC48M̂RCU_CFG1 PLLPRESELᵝ̃ҹ PLL

 

15:14 ADCPSC[1:0] ADC №  

ᴆΏ҈ᵝ RCU_CFG2 31ᵝ ADC № Ȃ 

ᴆ 0 1Ȃ 

000̔ APB2 2№  

001̔ APB2 4№  

010̔ APB2 6№  

011̔ APB2 8№  

100̔ AHB 3№  

101̔ AHB 5№  

110̔ AHB 7№  

111̔ AHB 9№  

13:11 APB2PSC[2:0] APB2 №  

ᴆ 1 0 └ APB2 № Ȃ 

0xx̔ AHB Ҍ№  

100̔ AHB 2№  

101̔ AHB 4№  

110̔ AHB 8№  

111̔ AHB 16№  

10:8 APB1PSC[2:0] APB1 №  

ᴆ └APB1 № Ȃ 

0xx̔ AHB Ҍ№  

100̔ AHB 2№  

101̔ AHB 4№  

110̔ AHB 8№  

111̔ AHB 16№  

7:4 AHBPSC[3:0] AHB №  

ᴆ └AHB № Ȃ 

0xxx̔ CK_SYS Ҍ№  

1000̔ CK_SYS 2№  

1001̔ CK_SYS 4№  

1010̔ CK_SYS 8№  

1011̔ CK_SYS 16№   

1100̔ CK_SYS 64№  

1101̔ CK_SYS 128№  
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1110̔ CK_SYS 256№  

1111̔ CK_SYS 512№  

3:2 SCSS[1:0]  

ᴆ ╠  

00̔ CK_IRC8Mᵬҹ CK_SYS  

01̔ CK_HXTALᵬҹ CK_SYS  

10̔ CK_PLLᵬҹ CK_SYS  

11̔Ḡ  

1:0 SCS[1:0]  

ᴆ Ȃ ԍ CK_SYS ̆ ᴆ SCSS

ᵝ Ḡ Ȃ ׆ Ҭ ̆ ᵬҹ

PLL HXTAL₮ ̆ └ IRC8Mᵬҹ PLL Ȃ 

00̔ IRC8M ᵬҹ CK_SYS  

01̔ HXTAL ᵬҹ CK_SYS  

10̔ PLLᵬҹ CK_SYS  

11̔Ḡ  

4.3.3. Ҭ ̂RCU_INT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  CKMIC Ḡ  

IRC28M 

STBIC 

PLL 

STBIC 

HXTAL 

STBIC 

IRC8M 

STBIC 

LXTAL 

STBIC 

IRC40K 

STBIC 

 w  w w w w w w 

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

Ḡ  

IRC28M 

STBIE 

PLL 

STBIE 

HXTAL 

STBIE 

IRC8M 

STBIE 

LXTAL 

STBIE 

IRC40K 

STBIE 

CKMIF Ḡ  

IRC28M 

STBIF 

PLL 

STBIF 

HXTAL 

STBIF 

IRC8M 

STBIF 

LXTAL 

STBIF 

IRC40K 

STBIF 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 CKMIC HXTAL Ҭ  

ᴆΏ 1 ᵝ CKMIF ᵝȂ 

0̔Ҍ ᵝ CKMIF ᵝ 

1̔ ᵝ CKMIF ᵝ 

22 Ḡ  Ḡ ᵝṿȂ 

21 IRC28MSTBIC IRC28M Ҭ  
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ᴆΏ 1 ᵝ IRC28MSTBIF ᵝȂ 

0̔Ҍ ᵝ IRC28MSTBIF ᵝ 

1̔ ᵝ IRC28MSTBIF ᵝ 

20 PLLSTBIC PLL Ҭ  

ᴆΏ 1 ᵝ PLLSTBIF ᵝȂ 

0̔Ҍ ᵝ PLLSTBIF ᵝ 

1̔ ᵝ PLLSTBIF ᵝ 

19 HXTALSTBIC HXTAL Ҭ  

ᴆΏ 1 ᵝ HXTALSTBIF ᵝȂ 

0̔Ҍ ᵝ HXTALSTBIF ᵝ 

1̔ ᵝ HXTALSTBIF ᵝ 

18 IRC8MSTBIC IRC8M Ҭ  

ᴆΏ 1 ᵝ IRC8MSTBIF ᵝȂ 

0̔Ҍ ᵝ IRC8MSTBIF ᵝ 

1̔ ᵝ IRC8MSTBIF ᵝ 

17 LXTALSTBIC LXTAL Ҭ  

ᴆΏ 1 ᵝ LXTALSTBIF ᵝȂ 

0̔Ҍ ᵝ LXTALSTBIF ᵝ 

1̔ ᵝ LXTALRDYF ᵝ 

16 IRC40KSTBIC IRC40K Ҭ  

ᴆΏ 1 ᵝ IRC40KSTBIF ᵝȂ 

0̔Ҍ ᵝ IRC40KSTBIF ᵝ 

1̔ ᵝ IRC40KSTBIF ᵝ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13 IRC28MSTBIE IRC28M Ҭ ᶏ  

ᴆ 1 0 ᶏ / IRC28M Ҭ Ȃ 

0̔ IRC28M Ҭ   

1̔ᶏ IRC28M Ҭ  

12 PLLSTBIE PLL Ҭ ᶏ  

ᴆ 1 0 ᶏ / PLL Ҭ Ȃ 

0̔ PLL Ҭ   

1̔ᶏ PLL Ҭ   

11 HXTALSTBIE HXTAL Ҭ ᶏ  

ᴆ 1 0 ᶏ / HXTAL Ҭ Ȃ 

0̔ HXTAL Ҭ   

1̔ ᶏ HXTAL Ҭ   

10 IRC8MSTBIE IRC8M Ҭ ᶏ  
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ᴆ 1 0 ᶏ / IRC8M Ҭ Ȃ 

0̔ IRC8M Ҭ   

1̔ ᶏ IRC8M Ҭ   

9 LXTALSTBIE LXTAL Ҭ ᶏ  

LXTAL Ҭ ᶏ / └Ȃ 

0̔ LXTAL Ҭ   

1̔ ᶏ LXTAL Ҭ  

8 IRC40KSTBIE IRC40K Ҭ ᶏ  

IRC40K Ҭ ᶏ / └Ȃ 

0̔ IRC40K Ҭ   

1̔ ᶏ IRC40K Ҭ  

7 CKMIF HXTAL Ҭ ᵝ  

HXTAL ᴆ 1Ȃ 

ᴆ CKMIC=1 ᵝȂ 

0̔   

1̔ HXTAL  

6 Ḡ  Ḡ ᵝṿȂ 

5 IRC28MSTBIF IRC28M Ҭ ᵝ 

IRC28M ғ IRC28MSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC28MSTBIC=1 ᵝȂ 

0̔ IRC28M Ҭ ֟   

1̔ IRC28M Ҭ   

4 PLLSTBIF PLL Ҭ ᵝ 

PLL ғ PLLSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ PLLSTBIC=1 ᵝȂ 

0̔ PLL Ҭ ֟  

1̔ ֟ PLL Ҭ  

3 HXTALSTBIF HXTAL Ҭ ᵝ 

4 ~ 32 MHz ᵣ ғ HXTALSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ HXTALSTBIC=1 ᵝȂ 

0̔ HXTAL Ҭ  

1̔ HXTAL Ҭ  

2 IRC8MSTBIF IRC8M Ҭ ᵝ 

ῤ 8 MHz RC ғ IRC8MSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC8MSTBIC=1 ᵝȂ 

0̔ IRC8M Ҭ ֟  

1̔ ֟ IRC8M Ҭ  

1 LXTALSTBIF LXTAL Ҭ ᵝ 
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32.768KHz ᵣ ғ LXTALSTBIEҹ 1 ᴆ 1Ȃ 

ᴆ LXTALSTBIC=1 ᵝȂ 

0̔ LXTAL Ҭ  

1̔ LXTAL Ҭ  

0 IRC40KSTBIF IRC40K Ҭ ᵝ 

ῤ 32kHz RC ғ IRC40KSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC40KSTBIC =1 ᵝȂ 

0̔ IRC40K Ҭ ֟  

1̔ ֟ IRC40K Ҭ  

4.3.4. APB2ᵝ ̂RCU_APB2RST̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

TIMER16 

RST 

TIMER15 

RST 

TIMER14 

RST 

 rw rw rw 

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

Ḡ  

USART0 

RST 

Ḡ . 

SPI0 

RST 

TIMER0 

RST 

Ḡ . 

ADC 

RST 

Ḡ  

CFGCMP 

RST 

 rw  rw rw  rw  rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16RST TIMER 16 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER16   

17 TIMER15RST TIMER 15 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER15   

16 TIMER14RST TIMER 14 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER14   

14 USART0RST USART0 ᵝ 
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ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ USART0 

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0RST SPI0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ SPI0 

11 TIMER0RST TIMER0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER0  

10 Ḡ  Ḡ ᵝṿȂ 

9 ADCRST ADC ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ ADC 

8:1 Ḡ  Ḡ ᵝṿȂ 

0 CFGCMPRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ  

4.3.5. APB1ᵝ ̂RCU_APB1RST̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

CEC 

RST 

DAC 

RST 

PMU 

RST 

Ḡ  

I2C1 

RST 

I2C0 

RST 

Ḡ  

USART1 

RST 

Ḡ . 

 rw rw rw  rw rw  rw  

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

Ḡ  

SPI1 

RST 

Ḡ  

WWDGT 

RST 

Ḡ  

TIMER13 

RST 

Ḡ  

TIMER5 

RST 

Ḡ  

TIMER2 

RST 

TIMER1 

RST 

 rw  rw  rw  rw  rw rw 

 

ᵝ/ᵝ    
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31 Ḡ  Ḡ ᵝṿȂ 

30 CECRST HDMI CEC ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ HDMI CEC ᾝ 

29 DACRST DAC ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ DAC ᾝ 

28 PMURST └ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ └ ᾝ 

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1RST I2C1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ I2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ I2C0 

20:18 Ḡ  Ḡ ᵝṿȂ 

17 USART1RST USART1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ USART1 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1RST SPI1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ SPI1 

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 
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1̔ ᵝ  

10:9 Ḡ  Ḡ ᵝṿ 

8 TIMER13RST TIMER13 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER13  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5RST TIMER5 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER5  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER2RST TIMER2 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER2  

0 TIMER1RST TIMER1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER1  

4.3.6. AHBᶏ ̂RCU_AHBEÑ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0014 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  TSIEN Ḡ . PFEN Ḡ . PDEN PCEN PBEN PAEN Ḡ . 

 rw  rw  rw rw rw rw  

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

. Ḡ  

USBFSE

N 

Ḡ  CRCEN Ḡ . 

FMCSPE

N 

Ḡ . 

SRAMSP

EN 

Ḡ . DMAEN 

 rw  rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24 TSIEN TSI ᶏ  
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ᴆ 1 0Ȃ 

0̔TSI ῏  

1̔TSI  

23 Ḡ  Ḡ ᵝṿȂ 

22 PFEN GPIOF ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOF ῏  

1̔GPIOF  

21 Ḡ  Ḡ ᵝṿȂ 

20 PDEN GPIOD ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOD ῏  

1̔GPIOD  

19 PCEN GPIOC ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOC ῏  

1̔GPIOC  

18 PBEN GPIOB ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOB ῏  

1̔GPIOB  

17 PAEN GPIOA ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOA ῏  

1̔GPIOA  

16:13 Ḡ  Ḡ ᵝṿȂ 

12 USBFSEN USBFS ᶏ  

ᴆ 1 0Ȃ 

0̔USBFS ῏  

1̔USBFS  

11:7 Ḡ  Ḡ ᵝṿȂ 

6 CRCEN CRC ᶏ  

ᴆ 1 0Ȃ 

0̔CRC ῏  

1̔CRC  

5 Ḡ  Ḡ ᵝṿȂ 
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4 FMCSPEN FMC ᶏ  

ᴆ 1 0 /῏ Ҋ FMC Ȃ 

0̔῏ Ҋ FMC  

1̔ Ҋ FMC  

3 Ḡ  Ḡ ᵝṿȂ 

2 SRAMSPEN SRAM ᶏ  

ᴆ 1 0 /῏ Ҋ SRAM Ȃ 

0̔῏ Ҋ SRAM  

1̔ Ҋ SRAM  

1 Ḡ  Ḡ ᵝṿȂ 

0 DMAEN DMA ᶏ  

ᴆ 1 0Ȃ 

0̔῏ DMA  

1̔ DMA  

4.3.7. APB2ᶏ ̂RCU_APB2EÑ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

TIMER16

EN 

TIMER15

EN 

TIMER14

EN 

 rw rw rw 

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

Ḡ  

USART0

EN 

Ḡ  SPI0EN 

TIMER0E

N 

Ḡ  ADCEN Ḡ  

CFGCMP 

EN 

 rw  rw rw  rw  rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16EN TIMER16 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER16  

1̔ TIMER16  

17 TIMER15EN TIMER15 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER15  
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1̔ TIMER15  

16 TIMER14EN TIMER14 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER14  

1̔ TIMER14  

15 Ḡ  Ḡ ᵝṿȂ 

14 USART0EN USART0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ USART0  

1̔ USART0  

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0EN SPI0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI0  

1̔ SPI0  

11 TIMER0EN TIMER0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER0  

1̔ TIMER0  

10 Ḡ  Ḡ ᵝṿȂ 

9 ADCEN ADC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ ADC  

1̔ ADC  

8:1 Ḡ  Ḡ ᵝṿȂ 

0 CFGCMPEN ҍ ᶏ  

ᴆ 1 0Ȃ 

0̔῏ ҍ  

1̔ ҍ  

4.3.8. APB1ᶏ ̂RCU_APB1EÑ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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Ḡ  CECEN DACEN PMUEN Ḡ  I2C1EN I2C0EN Ḡ  

USART1

EN 

Ḡ  

 rw rw rw  rw rw  rw  

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

Ḡ  SPI1EN Ḡ  

WWDGT

EN 

Ḡ  

TIMER13

EN 

Ḡ  

TIMER5E

N 

Ḡ  

TIMER2E

N 

TIMER1E

N 

 rw  rw  rw  rw  rw rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 CECEN HDMI CEC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ HDMI CEC  

1̔ HDMI CEC  

29 DACEN DAC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ DAC  

1̔ DAC  

28 PMUEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1EN I2C1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ I2C1  

1̔ I2C1  

21 I2C0EN I2C0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ I2C0  

1̔ I2C0  

20:18 Ḡ  Ḡ ᵝṿȂ 

17 USART1EN USART1 ᶏ  

ᴆ 1 0Ȃ 

0:῏ USART1  

1: USART1  

16:15 Ḡ  Ḡ ᵝṿȂ 
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14 SPI1EN SPI1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI1  

1̔ SPI1  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13EN TIMER13 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER13  

1̔ TIMER13  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5EN TIMER5 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER5  

1̔ TIMER5  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER2EN TIMER2 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER2  

1̔ TIMER2  

0 TIMER1EN TIMER1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER1  

1̔ TIMER1  

4.3.9. ᴍ └ ̂RCU_BDCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0018̆ ᴍ ᵝ ᵝ 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

̔ ᴍ └ ̂BDCTL̃ LXTALEN, LXTALBPS, RTCSRC RTCENᵝֽ

ᴍ ᵝ 0Ȃ └ ̂PMU_CTL̃Ҭ BKPWENᵝ 1 ֓ᵝ

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

Ḡ  BKPRST 

 rw 

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

RTCEN Ḡ  RTCSRC[1:0] Ḡ  LXTALDRI[1:0] 

LXTALBP

S 

LXTALST

B 

LXTALEN 

rw  rw  rw rw r rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 BKPRST ᴍ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ ᴍ  

15 RTCEN RTC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ RTC   

1̔ RTC   

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 RTCSRC[1:0] RTC ῀  

ᴆ ᵝ └ RTC Ȃ 

00̔  

01̔ LXTAL ᵬҹ RTC  

10̔ IRC40K ᵬҹ RTC  

11̔ HXTAL 32№ ᵬҹ RTC  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:3 LXTALDRI[1:0] LXTAL ꜚ ⱬ 

ᴆ ᵝ Ȃ ᵝ ᴍ ̆ᴪ ṿȂ 

00̔ ꜚ ⱬ   

01̔Ҭᵞ ꜚ ⱬ 

10̔Ҭ ꜚ ⱬ 

11̔ ꜚ ⱬ ̂ ᵝ ṿ̃ 

̔LXTALDRI Ҋ  

2 LXTALBPS LXTAL ᶏ  

ᴆ 1 0Ȃ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵝ 
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ᴆ 1 LXTAL ₮ Ȃ 

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTALᶏ  

ᴆ 1 0Ȃ 

0̔῏ LXTAL 

1̔ LXTAL 

4.3.10. ᵝ / ̂RCU_RSTSCK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0C00 0000̆ ᵝ ᵝ ̆ ᵝ ᵝ Ȃ 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

LP 

RSTF 

WWDGT 

RSTF 

FWDGT 

RSTF 

SW 

RSTF 

POR 

RSTF 

EP 

RSTF 

OBL 

RSTF 

RSTFC 

V12 

RSTF 

Ḡ  

r r r r r r r rw r  

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

Ḡ  

IRC40K 

STB 

IRC40K 

EN 

 r rw 

 

ᵝ/ᵝ    

31 LPRSTF ᵞⱳ ᵝ ᵝ 

/ ᵝ ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ ᵞⱳ ᵝ  

1̔ ᵞⱳ ᵝ 

30 WWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

29 FWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

28 SWRSTF ᴆ ᵝ ᵝ 
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ᴆ ᵝ ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ ᴆ ᵝ  

1̔ ᴆ ᵝ 

27 PORRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

26 EPRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

25 OBLRSTF ᵝ ᵝ 

ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

24 RSTFC ᵝ ᵝ 

ᴆ 1 ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝ ᵝ 

23 V12RSTF 1.2V ᵝ ᵝ 

1.2V ᵝ ᴆ 1Ȃ 

ᴆ Ώ RSTFCᵝ ᵝȂ 

0̔ 1.2V ᵝ  

1̔ 1.2V ᵝ 

22:2 Ḡ  Ḡ ᵝṿȂ 

1 IRC40KSTB IRC40K ᵝ 

ᵝ ᴆ 1 IRC40K ₮ Ȃ 

0̔IRC40K  

1̔IRC40K  

0 IRC40KEN IRC40K ᶏ  

ᴆ 1 0Ȃ 

0̔῏ IRC40K  

1̔ IRC40K  
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4.3.11. AHB ᵝ ̂RCU_AHBRST̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  TSIRST Ḡ  PFRST Ḡ  PDRST PCRST PBRST PARST Ḡ  

 rw  rw  rw rw rw rw  

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

Ḡ  

USBFSR

ST 

Ḡ  

 rw  

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24 TSIRST TSI ᾝ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔ ᵝ TSI ᾝ 

23 Ḡ  Ḡ ᵝṿȂ 

22 PFRST GPIOF ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔ ᵝ GPIOF   

21 Ḡ  Ḡ ᵝṿȂ 

20 PDRST GPIOD ᵝ 

ᴆ 1 0. 

0̔ ᵬ   

1̔ ᵝ GPIOD   

19 PCRST GPIOC ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔ ᵝ GPIOC   

18 PBRST GPIOB ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ GPIOB   

17 PARST GPIOA ᵝ 
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ᴆ 1 0 

0̔ ᵬ  

1̔ ᵝ GPIOA  

16:3 Ḡ  Ḡ ᵝṿȂ 

12 USBFSRST USBFS ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔ ᵝ USBFS  

11:0 Ḡ  Ḡ ᵝṿȂ 

4.3.12. 1̂ RCU_CFG1̃ 

Ẓ ̔0x2c 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

PLLMF[5] 

PLLPRES

EL 

Ḡ  

rw rw  

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

Ḡ  PREDV[3:0] 

  

 

ᵝ/ᵝ    

31 PLLMF[5] PLLMF ԓᵝ 

RCU_CFG0 ᵝ 27,21:18 

30 PLLPRESEL PLL  

0:̔HXTAL ҹ PLL  

1̔IRC48M ҹ PLL  

29:4 Ḡ  Ḡ ᵝṿȂ 

3:0 PREDV[3:0] HXTAL CK_IRC48Mᵬҹ PLL ῀ №  

ᴆ 1 0Ȃ ֓ᵝֽ PLL῏ ΏȂ 

̔PREDV ᵝ 0 ҍ RCU_CFG0 ᵝ 17 ⱳ ̆ḱ RCU_CFG0 ᵝ

17 ᵝ 0̆ № ҹ ̂PREDV + 1̃ 

0000̔PLL ῀̆Ҍ№  

0001̔PLL ῀ 2№  

0010̔PLL ῀ 3№  

0011̔PLL ῀ 4№  
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0100̔PLL ῀ 5№  

0101̔PLL ῀ 6№  

0110̔PLL ῀ 7№  

0111̔PLL ῀ 8№  

1000̔PLL ῀ 9№  

1001̔PLL ῀ 10№  

1010̔PLL ῀ 11№  

1011̔PLL ῀ 12№  

1100̔PLL ῀ 13№  

1101̔PLL ῀ 14№  

1110̔PLL ῀ 15№  

1111̔PLL ῀ 16№  

4.3.13. 2̂ RCU_CFG2̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

ADCPS 

C[2] 

USBFSP

SC[2] 

Ḡ  

IRC28MD

IV 

rw rw  rw 

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

Ḡ  ADCSEL Ḡ  CECSEL Ḡ  USART0SEL[1:0] 

 rw  rw  rw 

 

ᵝ/ᵝ    

31 ADCPSC[2] ADCPSC ԋᵝ 

RCU_CFG0 ᵝ 15̔14 

30 USBFSPSC[2] USBFSPSC ԋᵝ 

RCU_CFG0 ᵝ 23̔22 

29:17 Ḡ  Ḡ ᵝṿȂ 

16 IRC28MDIV IRC28M №  

0̔IRC28M/2ᵬҹ ADC  

1̔IRC28Mᵬҹ ADC  

15:9  Ḡ  Ḡ ᵝṿȂ 

8 ADCSEL ADC  

ᴆ 1 0Ȃ 

0̔ADC IRC28M  
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1̔ADC APB2 2,4,6,8№ AHB 3,5,7,9№  

7 Ḡ  Ḡ ᵝṿȂ 

6 CECSEL CEC  

ᴆ 1 0Ȃ 

0̔CEC IRC8M 244№  

1̔CEC LXTAL  

5:2 Ḡ  Ḡ ᵝṿȂ 

1:0 USART0SEL[1:0] USART0  

ᴆ 1 0Ȃ 

00̔USART0 APB2  

01̔USART0  

10̔USART0 LXTAL  

11̔USART0 IRC8M  

4.3.14. └ 1̂ RCU_CTL1̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 XX80 X ӈ 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

IRC28MCALIB[7:0] IRC28MADJ[4:0] Ḡ  

IRC28MS

TB 

IRC28ME

N 

r rw  r rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 IRC28MCALIB[7:0] IRC28M ‰ 

ꜚ ֓ᵝᴪ ꜚ∆ ҹ₮ ‰ Ȃ 

7:3 IRC28MADJ[4:0] IRC28M  

֓ᵝ ᴆ ̆ ṿҹ̂IRC28MADJ̃ᵝ ṿⱴ҉ IRC28MCALIB[7:0]

ᵝ ṿȂ ṿ IRC28M ⌠ 28MHz ± 1%Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 IRC28MSTB IRC28M ᵝ  

ᴆ 1 ῤ IRC28M Ȃ 
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0̔IRC28M  

1̔ IRC28M  

0 IRC28MEN IRC28M ᶏ  

ᴆ 1 0Ȃ 

0̔῏ IRC28M  

1̔ IRC28M 

4.3.15. ⱴ └ ̂RCU_ADDCTL̃ 

Ẓ ̔0xC0 

ᵝṿ̔0x8000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

IRC48MCALIB[7:0] Ḡ  

IRC48M 

STB 

IRC48ME

N 

r  r rw 

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

Ḡ  

CK48M 

SEL 

 rw 

 

ᵝ/ᵝ    

31:24 IRC48MCALIB [7:0] ῤ 48MHz RC ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

23:18 Ḡ  Ḡ ᵝṿȂ 

17 IRC48MSTB ῤ 48MHz RC ᵝ 

ᴆ ó1ô IRC48M  

0̔IRC48M  

1̔IRC48M  

16 IRC48MEN ῤ 48MHz RC ᶏ  

ᴆ ᵝ ᵝȂ ῀ ᴆ ᵝ 

0̔῏ IRC48M  

1̔ IRC48M  

15:2 Ḡ  Ḡ ᵝṿȂ 

0 CK48MSEL 48MHz  

ᴆ ᵝ ᵝȂ ᵝ ԍ IRC48M PLL48M ᵬҹ CK48M

Ȃ 

0̔Ҍ IRC48M ̂ᶏ USBFSPSC CK_PLL№ ̃ 
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1̔ IRC48M  

4.3.16. ⱴ Ҭ ̂RCU_ADDINT̃ 

Ẓ ̔0xCC 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃  

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

Ḡ  

IRC48M 

STBIC 

Ḡ  

 w  

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

Ḡ  

IRC48M 

STBIE 

Ḡ  

IRC48M 

STBIF 

Ḡ  

 rw  r  

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 IRC48MSTBIC ῤ 48MHz RC Ҭ  

ᴆΏ 1 ᵝ IRC48MSTBIF ᵝ 

0̔Ҍ ᵝ IRC48MSTBIF ᵝ 

1̔ ᵝ IRC48MSTBIF ᵝ 

21:15 Ḡ  Ḡ ᵝṿȂ 

14 IRC48MSTBIE ῤ 48 MHz RC Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / IRC48M Ҭ  

0̔ IRC48M Ҭ  

1̔ᶏ IRC48M Ҭ  

13:7 Ḡ  Ḡ ᵝṿȂ 

6 IRC48MSTBIF IRC48M Ҭ ᵝ 

ῤ 48 MHz RC ғ IRC48MSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ IRC48MSTBICᵝ ᵝ 

0̔ IRC48M Ҭ ֟  

1̔֟ IRC48M Ҭ   

5:0 Ḡ  Ḡ ᵝṿȂ 

4.3.17. APB1ⱴᶏ ̂RCU_ADDAPB1EÑ 

Ẓ ̔0xF8 
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ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  CTCEN Ḡ  

 rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

27 CTCEN CTC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ CTC ᾝ 

1̔ CTC ᾝ 

26:0 Ḡ  Ḡ ᵝṿȂ 

4.3.18. APB1ⱴ ᵝ ̂RCU_ADDAPB1RST̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  CTCRST Ḡ  

 rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿ 

27 CTCRST CTC ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔ ᵝ CTC ᾝ 

26:0 Ḡ  Ḡ ᵝṿ 
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4.3.19. ̂RCU_VKEỸ 

Ẓ ̔0x100 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 KEY[31:0] RCU_DSV  

֓ᵝ ᴆΏ̆ ῃ 0Ȃ RCU_VKEY Ώ

0x1A2B3C4D ̆RCU_DSV ΏȂ 

4.3.20. ̂RCU_DSṼ 

Ẓ ̔0x134 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DSLPVS[1:0] 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 DSLPVS[1:0]  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ Ҋῤ ҹ ṿ 

01̔ Ҋῤ ҹ̂ ṿ-0.1̃V̂Ҍ ᶏ ̃ 

10̔ Ҋῤ ҹ̂ ṿ-0.2̃V̂Ҍ ᶏ ̃ 

11̔ Ҋῤ ҹ̂ ṿ-0.3̃V̂Ҍ ᶏ ̃ 
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5. ‰ └ ̂CTC̃ 

 ׃ .5.1

‰ └ ̂CTC̃ ᴆ ̆ ꜚ ‰ῤ 48MHz RĈIRC48MȂ̃CTC

ԍ Ḥ ‰IRC48M ̆ ꜚ ꜚ ‰

ṿ̆ץ ⌠ѿҩ ‰ IRC48MȂ 

5.2. Һ  

Â ңҩ Ḥ ̔GPIÔCTC_SYNC̃̆ LXTAL ̕ 

Â ᶫ ᴆ ‖̕ 

Â ᴆ ꜚ ‰̆ ᴆ ᵬ̕ 

Â ΐ Ḥ ⱳ 16 bits‰ ̕ 

Â ԍ ᵀ ꜚ ‰ 8 bits‰ ṿ̕ 

Â ᵝ Ҭ ̆ ԍ ‰ ̔ ‰ ⱳ ̂CKOKIF̃̆

̂CKWARNIF̃ ̂ERRIFȂ̃ 

5.3. ⱳ  

CTC ῤ 5-1. CTC  Ȃ׃
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5-1. CTC  ׃

№
(/1,/2,/4,ŀ,/128

)

CTC

TRIMVALUE

IR
C

4
8
M

PCLK1 APB1 BUS

GPIO
(CTC_SYNC)

LXTAL

CK_IRC48M

48MHz

10

00

01

11

REFSEL

REFPSC[2:0]

SWREFPUL

RLVALUE

CKLIM

REF sync pulse

REFCAP

REFDIR

CTC

TRIMVALUE

Ḡ

Ḡ

 

5.3.1. REF ‖  

ᾢ̆ CTC_CTL1Ҭ REFSELᵝ Ḥ G̔PIÔCTC_SYNC̃̆

LXTAL ₮Ȃ 

̆ ץ CTC_CTL1 Ҭ REFPOLβ Ḥ Ḥ

̆ CTC_CTL1 Ҭ REFPSCβ ֟ ѿҩ Ḥ Ȃ 

ᶏ ᴆ ‖Ḥ ̆↕ CTC_CTL0 Ҭ SWREFPULᵝҹ 1Ȃ

ᴆ ‖Ḥ ҍ ‖Ḥ ᵬȂ 

5.3.2. CTC ‰  

CTC ‰ CK_IRC48Mᶫ Ȃ ᵝ CTC_CTL0 Ҭ CNTENβ

̆ ⌠ ѿҩREF ‖Ḥ ̆ RLVALUEṿ̂׆ RLVALUECTC_CTL1

Ҭ ӈ̃ Ҋ Ȃ ⌠REF ‖Ḥ ̆ RLVALUEṿ̆

Ҋ Ȃ Ҍ⌠ REF ‖Ḥ ̆ ᴪ Ҋ ⌠ ̆

Ῥ ҉ ⌠128 x CKLIM̂CKLIMCTC_CTL1Ҭ ӈ̃̆ Ả ̆ ⌠ ⌠Ҋѿ

ҩREF ‖Ḥ Ȃѿ ⌠REF ‖Ḥ ̆ ╠CTC ‰ ṿ
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῀CTC_STATҬ REFCAPβ̆ ̆ ╠ ῀CTC_STAT

Ҭ REFDIRᵝȂ ῤ 5-2. CTC ‰ Ȃ 

5-2. CTC ‰  

CKOKCKWARNCKERR CKWARN REFMISS

0+1 -1+2 -2

CTC 

‰ṿ

CKLIM

3 x CKLIM

128 x CKLIM

ṿ

ṿ

 

5.3.3. ᵀ ꜚ ‰  

REF ‖Ḥ ₮ ̆ ᵀⱳ Ȃ REF ‖Ḥ ₮

Ҋ Ҭ̆ ╠ ̂ ҹ 48MHz̃ ̆

CTC_CTL0Ҭ TRIMVALUEṿ̂ ‰ṿ Ȃ̃ REF ‖Ḥ ₮ ҉

Ҭ̆ ╠ ̆ ⁞ TRIMVALUEṿȂCTC_STAT

Ҭ CKOKIFᵝ̆CKWARNIFᵝ̆CKERRβ REFMISSᵝ ԅ ᵀ Ȃ 

CTC_CTL0Ҭ AUTOTRIM̂ ᴆ ꜚ ‰ ̃ᵝ 1̆ ᴆ ꜚ ‰ ᶏ Ȃ

ҩ Ҭ̆ REF ‖Ḥ ₮ Ҋ Ҭ̆ ╠

̆CTC_CTL0Ҭ TRIMVALUEṿᴪ ꜚ ̆ ╠ Ȃ

ӊ̆ REF ‖Ḥ ₮ ҉ Ҭ̆ ╠

̆TRIMVALUEṿᴪ ꜚ⁞ ׆̆ ⁞ ╠ Ȃ 

Â Counter < CKLIM̆ ⌠REF ‖Ḥ ̕ 

CTC_STATҬ CKOKIFᵝ̂ ‰ ⱳ ᵝ̃ ᵝ̆ ̆ CTC_CTL0Ҭ

CKOKIEᵝ̂ ‰ Ҭ ᶏ ᵝ̃ 1̆ ᴪ֟ ѿҩҬ Ȃ 

CTC_CTL0Ҭ AUTOTRIM1̆ CTC_CTL0Ҭ TRIMVALUEṿҌ Ȃ 

Â CKLIM  Counter < 3 x CKLIM ̆ ⌠REF ‖Ḥ ̕ 

CTC_STATҬ CKOKIFᵝ ᵝ̆ ̆ CTC_CTL0Ҭ CKOKIEᵝ 1̆ ᴪ

֟ ѿҩҬ Ȃ 
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CTC_CTL0Ҭ AUTOTRIMᵝ 1̆ Ҋ Ҭ̆CTC_CTL0Ҭ

TRIMVALUEṿ ⱴ 1̆ ҉ Ҭ ⁞1Ȃ 

Â 3 x CKLIM  Counter < 128 x CKLIM ̆ ⌠REF ‖Ḥ ̕ 

CTC_STATҬ CKWARNIFᵝ̂ ‰ Ҭ ᵝ̃ ᵝ̆ ̆ CTC_CTL0

Ҭ CKWARNIEᵝ̂ ‰ Ҭ ᶏ ᵝ̃ 1̆ ᴪ֟ ѿҩҬ Ȃ 

CTC_CTL0Ҭ AUTOTRIMᵝ 1̆ Ҋ Ҭ̆CTC_CTL0Ҭ

TRIMVALUEṿ ⱴ 2̆ ҉ Ҭ ⁞2Ȃ 

Â Counter  128 x CKLIM̆ Ҋ Ҭ̆ ⌠REF ‖Ḥ ̕ 

CTC_STATҬ CKERRβ̂ ‰ ᵝ̃ ᵝ̆ ̆ CTC_CTL0Ҭ

ERRIEβ̂ Ҭ ᶏ ᵝ̃ 1̆ ᴪ֟ ѿҩҬ Ȃ 

CTC_CTL0Ҭ TRIMVALUEṿҌ Ȃ 

Â Counter = 128 x CKLIM̆ ҉ Ҭ̕ 

CTC_STATҬ REFMISSᵝ̂REF ‖ҡ ᵝ̃ ᵝ̆ ̆ CTC_CTL0

Ҭ ERRIEβ 1̆ ᴪ֟ ѿҩҬ Ȃ 

CTC_CTL0Ҭ TRIMVALUEṿҌ Ȃ 

CTC_CTL0Ҭ TRIMVALUE‰ṿ ԍ63̆ ᴪ ҉ Ԋᴆ̆ ̆ TRIMVALUE

‰ṿ ԍ 0̆ ᴪ Ҋ ԊᴆȂTRIMVALUEṿ ҹ 0~63̂҉ Ԋᴆ ̆

TRIMVALUEṿҹ 63̕Ҋ Ԋᴆ ̆TRIMVALUEṿҹ 0̃Ȃ ̆CTC_STATҬ

TRIMERRᵝ̂ ‰ṿ ᵝ̃ ᴪ ᵝ̆ CTC_CTL0Ҭ ERRIEβ 1̆ ᴪ֟

ѿҩҬ Ȃ 

5.3.4. ᴆ  

CTC_CTL1ҬRLVALUEᵝ CKLIMβ ᵀ ᴆ ꜚ ‰ ῏ Ȃ ױ ṿ

̂IRC48M̔48 MHz̃ REF ‖Ḥ ⌠Ȃ

REF ‖Ḥ CTC ⌠ ₮ ̆  RLVALUEṿҹ̔ץ

RLVALUE=Fclockõ FREF-1                         ̂5-1̃ 

CKLIMṿ ̆ѿ ҹ ѿ ̆ ץ CKLIMṿҹ  ̔

CKLIM=Fclockõ FREF Ĭ0.12% õ2                      ̂5-2̃ 

ῖ ṿ 0.12%̆Fclock ̂IRC48M̃̆ FREF REF ‖Ḥ

Ȃ 
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5.4. CTC  

CTC ̔0x4000 C800 

5.4.1. └ 0̂ CTC_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 2000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRIMVALUE[5:0] 

SWREF 

PUL 

AUTO 

TRIM 

CNTEN Ḡ  EREFIE ERRIE 

CKWARN

IE 

CKOKIE 

 rw w rw rw  rw rw rw rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿȂ 

13:8 TRIMVALUE[5:0] IRC48M ‰ṿ 

CTC_CTL0Ҭ AUTOTRIMṿҹ 0 ̆ ᵝ ᴆ ᵝ ̆ ԍ

ᴆ ‰ Ȃ 

CTC_CTL0Ҭ AUTOTRIMṿҹ 1 ̆ ᵝ ̆ ᴆ ꜚḱ ̆

ԍ ᴆ ‰ Ȃ 

TRIMVALUE Ҭ ṿ 32̆ TRIMVALUEṿⱴ 1 ̆IRC48M ⱴ

57KHzȂ TRIMVALUEṿ⁞ 1 ̆IRC48M ⁞ 57KHzȂ 

7 SWREFPUL ᴆ Ḥ ‖ 

ᵝ ᴆ ᵝ̆ ҹ CTC ᶫѿҩ ‖Ḥ Ȃ ᵝ ᴆ ꜚ

̆ ᵬ 0Ȃ 

0̔  

1̔ ᴆ֟ ѿҩ ‖Ḥ  

6 AUTOTRIM ᴆ ꜚ ‰  

ᵝ ᴆ ᵝ Ȃ ᵝ 1 ̆ ᴆ ꜚ ‰ ᶏ ̆ ᴆҌ

ꜚḱ CTC_CTL0Ҭ TRIMVALUEṿ̆ ⌠ IRC48M ⌠

48MHzȂ 

0̔ ᴆ ꜚ ‰  

1̔ᶏ ᴆ ꜚ ‰  

5 CNTEN CTC ᶏ  

ᵝ ᴆ ᵝ ̆ ԍᶏ CTC Ȃ ᵝ 1 ̆Ҍ ḱ
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CTC_CTL1 ṿȂ   

0̔ CTC  

1̔ᶏ CTC  

4 Ḡ  Ḡ ᵝṿȂ 

3 EREFIE Ḥ Ҭ ᶏ  

0̔ Ḥ ֟ Ҭ  

1̔ᶏ Ḥ ֟ Ҭ  

2 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

1 CKWARNIE ‰ Ҭ ᶏ  

0̔ ‰ Ҭ  

1̔ᶏ ‰ Ҭ  

0 CKOKIE ‰ Ҭ ᶏ  

0̔ ‰ Ҭ  

1̔ ᶏ ‰ Ҭ  

5.4.2. └ 1̂ CTC_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x2022 BB7F 

̂32ᵝ̃ Ȃ 

̔ CNTENҹ1 ̆Ҍ ḱ ṿȂ 

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

REF 

POL 

Ḡ  REFSEL[1:0] Ḡ  REFPSC[2:0] CKLIM[7:0] 

rw  rw  rw rw 

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

RLVALUE[15:0] 

rw 

 

ᵝ/ᵝ     

31 REFPOL Ḥ  

ᵝ ᴆ ᵝ ̆ ԍ Ḥ  

0̔ ҉  

1̔ Ҋ  

30 Ḡ  Ḡ ᵝṿȂ 

29:28 REFSEL[1:0] Ḥ  
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ᵝ ᴆ ᵝ ̆ ԍ Ḥ  

00̔ GPIÔCTC_SYNC̃ ῀Ḥ  

01̔ LXTAL  

10̔Ḡ  

11̔Ḡ ̆ 0 

27 Ḡ  Ḡ ᵝṿ 

26:24 REFPSC[2:0] Ḥ №  

ᵝ ᴆ ᵝ  

000̔ Ḥ Ҍ№  

001̔ Ḥ 2№  

010̔ Ḥ 4№  

011̔ Ḥ 8№  

100̔ Ḥ 16№  

101̔ Ḥ 32№  

110̔ Ḥ 64№  

111̔ Ḥ 128№  

23:16 CKLIM[7:0] ‰ ṿ 

ᵝ ᴆ ᵝ ̆ ԍ ӈ ‰ ṿȂ ᵝ ԍ ᵀ ꜚ

‰ ̆ ’ ò ᵀ ꜚ ‰ ñȂ 

15:0 RLVALUE[15:0] CTC ṿ 

ᵝ ᴆ ᵝ ̆ ԍ ӈ CTC ṿ̆ ⌠ѿҩ

‖ ̆ ṿ ⌠ CTC ‰ ҬȂ 

5.4.3. ̂CTC_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

REFCAP[15:0] 

r 

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

REFDIR Ḡ  

TRIM 

ERR 

REF 

MISS 

CKERR Ḡ  EREFIF ERRIF 

CKWARN

IF 

CKOK 

IF 

r  r r r  r r r r 

 

ᵝ/ᵝ     

31:16 REFCAP[15:0] CTC ṿ 

⌠ѿҩ ‖Ḥ ̆CTC ‰ Ҭ ṿ ῀⌠
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REFCAPᵝҬȂ 

15 REFDIR CTC ‰  

⌠ѿҩ ‖Ḥ ̆CTC ‰ ῀ REFDIRᵝ

ҬȂ 

0̔ ҉  

1̔ Ҋ  

14:11 Ḡ  Ḡ ᵝṿȂ 

10 TRIMERR ‰ṿ ᵝ 

CTC_CTL0Ҭ TRIMVALUEṿ ҉ Ҋ ̆ ᵝ ᴆ ᵝȂ

CTC_CTL0Ҭ ERRIEᵝ 1̆↕ᴪ֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ

ERRICᵝ̆ ץ TRIMERRᵝ Ȃ 

0̔ ‰ṿ  

1̔ ‰ṿ  

9 REFMISS ‖Ḥ ҡ  

‖Ḥ ҡ ̆ ᵝ ᴆ ᵝȂ CTC ‰

Ҭ ⌠ 128 x CKLIM ⌠ ‖Ḥ ̆REFMISSᵝ ᵝȂ

╠ ̆ ‰⌠ ṿ̆ ῒז ֟ Ȃ Ώ 1⌠

CTC_INTCҬ ERRICᵝ̆ ץ REFMISSᵝ Ȃ 

0̔ ‖Ḥ ҡ  

1̔ ‖Ḥ ҡ  

8 

 

CKERR ‰ ᵝ 

‰ ֟ ̆ ᵝ ᴆ ᵝȂ CTC ‰ ṿ ⁞

Ҭ ԍ ԍ 128 x CKLIM̆ ⌠ ‖Ḥ ̆CKERR ᵝ̆

╠ ̆ ‰⌠ ṿȂ CTC_CTL0Ҭ ERRIE 1 ̆

֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ ERRICᵝ̆ ץ CKERRᵝ Ȃ 

0̔ ‰  

1̔ ‰  

7:4 Ḡ  Ḡ ᵝṿȂ 

3 EREFIF Ҭ ᵝ 

CTC ‰ ⌠ 0 ̆ ᵝ ᴆ ᵝȂ CTC_CTL0Ҭ

EREFIE 1 ̆֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ EREFICᵝ̆ ץ

EREFIFᵝ Ȃ 

0̔ Ḥ ֟  

1̔ Ḥ ֟  

2 ERRIF Ҭ ᵝ 

ѿҩ ̆ ᵝ ᴆ ᵝȂ TRIMERR̆REFMISS CKERR

̆ ᵝ ᵝȂ CTC_CTL0Ҭ ERRIE ᵝ ̆֟ ѿҩҬ Ȃ

Ώ 1⌠ CTC_INTCҬ ERRICᵝ̆ ץ ERRIFᵝ Ȃ 
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0̔  

1̔  

1 CKWARNIF ‰ Ҭ ᵝ 

‰ ֟ ̆ ᵝ ᴆ ᵝȂ CTC ‰ ṿ ԍ ԍ 3 

x CKLIMғ ԍ 128 x CKLIM̆ ⌠ ‖Ḥ ̆CKWARNIF

ᵝȂ ╠ ̆ᵖ ץ ‰ ⌠ ṿȂ

‰ ֟ ̆TRIMVALUEṿⱴ 2 ⁞ 2Ȃ CTC_CTL0Ҭ CKWARNIE

1 ̆֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ CKWARNICᵝ̆ ץ

CKWARNIFᵝ Ȃ 

0̔ ‰  

1̔ ‰  

0 CKOKIF ‰ ⱳҬ ᵝ 

‰ ⱳ ̆ ᵝ ᴆ ᵝȂ CTC ‰ ṿ ԍ 3 x CKLIM

̆ ‖Ḥ ̆CKOKIF ᵝȂ ╠ ̆ ᶏץ

̆Ҍ TRIMVALUEṿ ‰Ȃ CTC_CTL0Ҭ CKOKIE 1

̆֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ CKOKICᵝ̆ ץ CKOKIFᵝ

Ȃ 

0̔ ‰ ⱳ 

1̔ ‰ ⱳ 

5.4.4. Ҭ ̂CTC_INTC̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EREFIC ERRIC 

CKWARN

IC 

CKOK 

IC 

 w w w w 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 EREFIC EREFIFҬ ᵝ 

ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STATҬ EREFIFᵝ̆

Ώ 0 Ȃ 

2 ERRIC ERRIF Ҭ ᵝ 
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ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STATҬ ERRIFᵝ̆

TRIMERRᵝ̆REFMISSᵝ CKERRᵝ̆Ώ 0 Ȃ 

1 CKWARNIC CKWARNIFҬ ᵝ 

ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STATҬ CKWARNIF

ᵝ̆Ώ 0 Ȃ 

0 CKOKIC CKOKIF Ҭ ᵝ 

ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STATҬ CKOKIFᵝ̆

Ώ 0 Ȃ 
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6. Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ .6.1

CortexÈ-M4 ԅ Ҭ └ ̂Nested Vectored Interrupt Controller ̂NVIC̃̃

Ҭ ȂNVIC ԅᵞ Ҭ ץ̆ └Ȃ

ῤ Ȃ ῏ԍNVIC ȇCortexÈ-M4 ΎȈȂ 

EXTÎҬ /Ԋᴆ └ ̃ 24ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI ҈ ̔҉ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

6.2. Һ  

Â CortexÈ-M4 ̕ 

Â 68 Ҭ ̂GD32F3x0֟ ̃̕ 

Â 4ᵝҬ ᴨᾢ ᵝðð῍ ᶫ16ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 24ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

6.3. ⱳ  

Arm CortexÈ-M4 Ҭ └ ̂NVIC̃ ̂Handler̃ Ҋ

ᴨᾢ ץ№ Ȃ ̆ ꜚ ╠ ᵬ ̆

Ҭ Ⱶ ̂ISR̃ ꜚ ῒ₮ Ȃ 

╠ ᵬ ׆̆ ԅҬ ῀ Ȃ Ҭ ̆

Ҭ ̆ ╝⁞ԅ ℗ ᵬ ȂҊ ↓₮ԅ Ȃ 

6-1. Cortex®-M4Ҭ NVIC  

  ᴨᾢ ̂ã   

- 0 - 0x0000_0000 Ḡ  

ᵝ 1 -3 0x0000_0004 ᵝ 

NMI 2 -2 0x0000_0008 Ҍ Ҭ  

ᴆ  3 -1 0x0000_000C ᴆ ≢  
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  ᴨᾢ ̂ã   

Ữ  4  0x0000_0010 Ữ  

 5  0x0000_0014 ̆ Ữ  

 6  0x0000_0018 ӈ פ  

- 7-10 - 
0x0000_001C -

0x0000_002B 
Ḡ  

SVCall Ⱶ

 
11  0x0000_002C 

SWI פ Ⱶ

 

 12  0x0000_0030  

- 13 - 0x0000_0034 Ḡ  

PendSV

Ⱶ 
14  0x0000_0038 Ⱶ  

 15  0x0000_003C  

SysTick ‰ṿ ҹ9000 S̆ysTick ҹHCLK/8̆ HCLK ҹ72MHz̆

↕SysTickҬ ᴪ1ms ѿ Ȃ 

6-2. Ҭ  

Ҭ   Ҭ   

IRQ 0 16 Ҭ  0x0000_0040 

IRQ 1 17 ⌠EXTI LVDҬ  0x0000_0044 

IRQ 2 18 RTCῃ Ҭ  0x0000_0048 

IRQ 3 19 FMCῃ Ҭ  0x0000_004C 

IRQ 4 20 RCU CTCῃ Ҭ  0x0000_0050 

IRQ 5 21 EXTI 0-1Ҭ  0x0000_0054 

IRQ 6 22 EXTI 2-3Ҭ  0x0000_0058 

IRQ 7 23 EXTI 4-15 Ҭ  0x0000_005C 

IRQ 8 24 TSIῃ Ҭ  0x0000_0060 

IRQ 9 25 DMA 0ῃ Ҭ  0x0000_0064 

IRQ 10 26 DMA 1-2ῃ Ҭ  0x0000_0068 

IRQ 11 27 DMA 3-4ῃ Ҭ  0x0000_006C 

IRQ 12 28 ADC CMP0-1Ҭ  0x0000_0070 

IRQ 13 29 TIMER0Ҭ ̆ ̆ ҍ Ҭ   0x0000_0074 

IRQ 14 30 TIMER0 Ҭ  0x0000_0078 

IRQ 15 31 TIMER1ῃ Ҭ  0x0000_007C 

IRQ 16 32 TIMER2ῃ Ҭ  0x0000_0080 

IRQ 17 33 TIMER5 DACῃ Ҭ  0x0000_0084 

IRQ 18 34 Ḡ  0x0000_0088 

IRQ 19 35 TIMER13ῃ Ҭ  0x0000_008C 

IRQ 20 36 TIMER14ῃ Ҭ  0x0000_0090 

IRQ 21 37 TIMER15ῃ Ҭ  0x0000_0094 

IRQ 22 38 TIMER16ῃ Ҭ  0x0000_0098 
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Ҭ   Ҭ   

IRQ 23 39 I2C0ԊᴆҬ  0x0000_009C 

IRQ 24 40 I2C1ԊᴆҬ  0x0000_00A0 

IRQ 25 41 SPI0ῃ Ҭ  0x0000_00A4 

IRQ 26 42 SPI1ῃ Ҭ  0x0000_00A8 

IRQ 27 43 USART0ῃ Ҭ  0x0000_00AC 

IRQ 28 44 USART1ῃ Ҭ  0x0000_00B0 

IRQ 29 45 Ḡ  0x0000_00B4 

IRQ 30 46 CECῃ Ҭ  0x0000_00B8 

IRQ 31 47 Ḡ  0x0000_00BC 

IRQ 32 48 I2C0 Ҭ  0x0000_00C0 

IRQ 33 49 Ḡ  0x0000_00C4 

IRQ 34 50 I2C1 Ҭ  0x0000_00C8 

IRQ 35 51 Ḡ  0x0000_00CC 

IRQ 36 52 Ḡ  0x0000_00D0 

IRQ 37 53 Ḡ  0x0000_00D4 

IRQ 38 54 Ḡ  0x0000_00D8 

IRQ 39-41 55-57 Ḡ  
0x0000_00DC- 

0x0000_00E4 

IRQ 42 58 ⌠ EXTI USBFS Ҭ  0x0000_00E8 

IRQ 43-47 59-63 Ḡ  
0x0000_00EC- 

0x0000_00FC 

IRQ 48 64 DMA 5-6ῃ Ҭ  0x0000_0100 

IRQ 49-50 65-66 Ḡ  
0x0000_0104- 

0x0000_0108 

IRQ 51 67 Ḡ  0x0000_010C 

IRQ52-66 68-82 Ḡ  
0x0000_0110- 

0x0000_0148 

IRQ67 83 USBFSῃ Ҭ  0x0000_014C 
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6.4. Ҭ Ԋᴆ̂EXTĨ  

6-1. EXTI  

EXTI 0~27

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

NVIC

ᾝ

 

6.5. Ҭ Ԋᴆⱳ  

EXTI 24ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ Ȃ

EXTIʟ3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ

ץԇ≢№ץ Ȃ 

EXTI I/O 16 ץ ῤ 8 ̆ΐᵣ 6-3. EXTI

Ȃ SYSCFG SYSCFG_EXTISSx̆ GPIO ץ ᵬ

EXTI ̆ΐᵣ ̂SYSCFGȂ̃ 

ԅҬ ̆EXTIץ ᶫԊᴆḤ ȂCortexÈ-M4ῤ ῃ Ҭ ̂WFĨ̆

Ԋᴆ̂WFẼ Ԋᴆ̂SEṼ Ȃפ Ҭ └ ̂WIC̃ ץ NVIC

῀ⱳ ᵞ ̆ WIC ≢Ҭ Ԋᴆץ ∞ ᴨᾢ Ȃ ֓ Ԋᴆ ̆

EXTI ҩ ̆ᶛ ѿҩ I/O RTC Ȃ 

ᴆ  

ᴆ ῤ Ḥ Ȃ ᴆ Ҋ ᶏ ⱳ  ̔
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1. SYSCFG Ҭ EXTI ̕ 

2. EXTI_RTEN EXTI_FTENץᶏ ҉ Ҋ

̂ ᴆ RTENxFTENxβץ ҉ Ҋ

̃̕  

3. EXTI_INTENEXTI_EVENᵝ̆ᶏ Ҭ Ԋᴆ̕ 

4. EXTI ҉ ̆ ֓ ҉ ⌠ ̆ᶏ

Ҭ Ԋᴆ Ȃ ҹҬ ̆↕ PDβ ┴ 1̕ ҹԊᴆ

̆↕ PDβ Ҍ 1Ȃ ᴆ Ҭ Ԋᴆ PDxβȂ 

ᴆ  

Ҋ ᴆӞ ץ EXTIҬ Ԋᴆ̔ 

1. EXTI_INTENEXTI_EVENᵝᶏ Ҭ Ԋᴆ̕ 

2. EXTI_SWIEV SWIEVxᵝ̆ᶏ Ҭ Ԋᴆ Ȃ ҹ

Ҭ ̆↕ PDβ ┴ 1̕ ҹԊᴆ ̆↕ PDβ Ҍ 1Ȃ

ᴆ Ҭ Ԋᴆ PDxβȂ 

6-3. EXTI  

EXTI   

0 PA0 / PB0 / PC0 / PF0 

1 PA1 / PB1 / PC1 / PF1 

2 PA2 / PB2 / PC2 / PD2 

3 PA3 / PB3 / PC3 

4 PA4 / PB4 / PC4 / PF4 

5 PA5 / PB5 / PC5 / PF5 

6 PA6 / PB6 / PC6 / PF6 

7 PA7 / PB7 / PC7 / PF7 

8 PA8 / PB8 / PC8 

9 PA9 / PB9 / PC9 

10 PA10 / PB10 / PC10 

11 PA11 / PB11 / PC11 

12 PA12 / PB12 / PC12 

13 PA13 / PB13 / PC13 

14 PA14 / PB14 / PC14 

15 PA15 / PB15 / PC15 

16 LVD 

17 RTC  

18 USBFS  

19 RTC᷅῀  

20 Ḡ  

21 CMP0 ₮ 

22 CMP1 ₮ 
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EXTI   

23 Ḡ  

24 Ḡ  

25 USART0  

26 Ḡ  

27 CEC  
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6.6. EXTI  

EXTI ̔0x4001 0400 

6.6.1. Ҭ ᶏ ̂EXTI_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0F94 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  INTEN27 INTEN26 INTEN25 INTEN24 INTEN23 INTEN22 INTEN21 INTEN20 INTEN19 INTEN18 INTEN17 INTEN16 

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

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

INTEN15 INTEN14 INTEN13 INTEN12 INTEN11 INTEN10 INTEN9 INTEN8 INTEN7 INTEN6 INTEN5 INTEN4 INTEN3 INTEN2 INTEN1 INTEN0 

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:0 INTENx Ҭ ᶏ ᵝ x̂x = 0..27̃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

6.6.2. Ԋᴆᶏ ̂EXTI_EVEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  EVEN27 EVEN26 EVEN25 EVEN24 EVEN23 EVEN22 EVEN21 EVEN20 EVEN19 EVEN18 EVEN17 EVEN16 

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

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

EVEN15 EVEN14 EVEN13 EVEN12 EVEN11 EVEN10 EVEN9 EVEN8 EVEN7 EVEN6 EVEN5 EVEN4 EVEN3 EVEN2 EVEN1 EVEN0 

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:0 EVENx Ԋᴆᶏ ᵝ x̂x = 0..27̃ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  
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6.6.3. ҉ ᶏ ̂EXTI_RTEÑ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RTEN22 RTEN21 Ḡ  RTEN19 RTEN18 RTEN17 RTEN16 

         rw rw  rw rw rw rw 

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

RTEN15 RTEN14 RTEN13 RTEN12 RTEN11 RTEN10 RTEN9 RTEN8 RTEN7 RTEN6 RTEN5 RTEN4 RTEN3 RTEN2 RTEN1 RTEN0 

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:21 RTENx ҉ ᶏ ̂x = 21,22̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ̃ 

20 Ḡ  Ḡ ᵝṿȂ 

19:0 RTENx ҉ ᶏ ̂x = 0..19̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ̃ 

6.6.4. Ҋ ᶏ ̂EXTI_FTEÑ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  FTEN22 FTEN21 Ḡ  FTEN19 FTEN18 FTEN17 FTEN16 

         rw rw  rw rw rw rw 

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

FTEN15 FTEN14 FTEN13 FTEN12 FTEN11 FTEN10 FTEN9 FTEN8 FTEN7 FTEN6 FTEN5 FTEN4 FTEN3 FTEN2 FTEN1 FTEN0 

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:21 FTENx Ҋ ᶏ ̂x = 21,22̃ 

0̔ x Ҋ  
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1̔ x Ҋ ̂Ҭ /Ԋᴆ̃ 

20 Ḡ  Ḡ ᵝṿȂ 

19:0 FTENx Ҋ ᶏ ̂x = 0,19̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ̃ 

6.6.5. ᴆҬ Ԋᴆ ̂EXTI_SWIEṼ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  SWIEV22 SWIEV21 Ḡ  SWIEV19 SWIEV18 SWIEV17 SWIEV16 

         rw rw  rw rw rw rw 

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

SWIEV15 SWIEV14 SWIEV13 SWIEV12 SWIEV11 SWIEV10 SWIEV9 SWIEV8 SWIEV7 SWIEV6 SWIEV5 SWIEV4 SWIEV3 SWIEV2 SWIEV1 SWIEV0 

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:21 SWIEVx Ҭ /Ԋᴆ ᴆ ̂x = 21,22̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ 

1̔ EXTI x ᴆҬ /Ԋᴆ 

20 Ḡ  Ḡ ᵝṿȂ 

19:0 SWIEVx Ҭ /Ԋᴆ ᴆ ̂x = 0,19̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ 

1̔ EXTI x ᴆҬ /Ԋᴆ 

6.6.6. ̂EXTI_PD̃ 

Ẓ ̔0x14 

ᵝṿ̔ ӈ 

̂32ᵝ̃ Ȃ 

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

Ḡ  PD22 PD21 Ḡ  PD19 PD18 PD17 PD16 

         rc_w1 rc_w1  rc_w1 rc_w1 rc_w1 rc_w1 

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

PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0 
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rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:21 PDx Ҭ ̂x = 21,22̃ 

0̔EXTI x  

1̔EXTI x ̆ ֓ᵝΏ 1̆ ῒ 0 

20 Ḡ  Ḡ ᵝṿȂ 

19:0 PDx Ҭ ̂x = 0,19̃ 

0̔EXTI x  

1̔EXTI x ̆ ֓ᵝΏ 1̆ ῒ 0 
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7. ῀/ ₮ ̂GPIÕ 

 ׃ .7.1

55ҩ I/O ̂GPIÕ̆№≢ҹPA0 ~ PA15̆PB0 ~ PB15̆PC0 ~ PC15̆

PD2̆PF0̆PF1̆PF4 ~ PF7̆ ҉ ῒ ῀/₮ⱳ Ȃ ҩGPIO

῏ └ ץ  

GPIO ῒז ⱳ ̂AFs̃ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/₮  Ȃץ

ҩ GPIO ץ ᴆ ҹ ₮̂ ȁ̃ ῀ȁ ⱳ Ȃ

ҩGPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO

ΐ ꜚ ⱬȂ 

7.2. Һ  

Â ῀/₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉ /Ҋ ⱳ ̕ 

Â / ₮ᶏ └̕ 

Â ᵝ/ ᵝ ₮ᶏ ̕ 

Â ₮ ꜚ ̕ 

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â ̕ 

Â ₮ ⱳ Ȃ 

7.3. ⱳ  

ҩ I/O ץ 32β └ ̂GPIOx_CTL̃ ҹGPIO͂ ̆GPIO₮̆

AFⱳ Ȃ AFIO͂ / ₮ AFIOⱳ ᶏ Ȃ ҹ ₮

̂GPIO₮ AFIO₮̃ ̆ ץ GPIO₮ ̂GPIOx_OMODẼ ҹ

Ȃ ₮ ץ GPIO₮ ̂GPIOx_OSPDŷy=0,1̃̃

Ȃ ҩ ץ GPIO҉/Ҋ ̂GPIOx_PUD̃ ҹ ̂ ҉ Ҋ ̃̆

҉ Ҋ ⱳ Ȃ 

7-1. GPIO  

PAD TYPE CTLn OMn PUDn 

GPIO 

῀ 
X 

 
00 X 

00 

҉  01 
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PAD TYPE CTLn OMn PUDn 

Ҋ  10 

GPIO 

₮ 

 

 

01 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

AFIO 

῀ 
X 

 

10 X 

00 

҉  01 

Ҋ  10 

AFIO 

₮ 

 

 

10 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

ANALOG X X 11 X XX 

7-1. GPIOβ ҹ ‰I/O ᵝ Ȃ 

7-1. GPIOβ  

ᵝ ᵬ

₮ └

῀

ESDḠ

ⱳ ῀

̂ ῀/ ₮̃

ⱳ ₮

/Ώ

Ώ

₮ ꜚ

῀ ꜚ

I/O 

 

7.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ ̂PŨ /Ҋ ̂PD̃ Ȃᵖ ᵝ ̆ұ ҹ ῀PU/PD Ȃ 

PA14̔SWCLKҹAFҊ  

PA13̔SWDIOҹAF҉  

GPIO ץ ҹ ῀ ₮Ȃ ғ GPIO ѿҩῤ ҉ Ҋ ץ

Ȃ GPIO ҹ ῀ ̆ ҉ ҩAHB ᴪ

⌠ ῀ ̂GPIOx_ISTAT̃Ȃ 
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GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

Ȃ ₮ └ ̂GPIOx_OCTL̃ ṿ ᴪ׆ I/O ҉ ₮Ȃ 

GPIOx_OCTLβ Ώ ᵬ Ҍ ῏Ҭ ̆ ץ Ώó1ô⌠ᵝ ᵬ

̂GPIOx_BOP̆ ԍ 0 GPIOx_BC̆ ԍ ᵬ GPIOx_TG̃ḱ ѿᵝ ₃ᵝ̆

ֽ ѿҩ AHBΏ ̆ ῒזᵝҌ Ȃ 

7.3.2. ⱳ ̂AF̃  

ҹAFIÔ GPIOx_CTLҬ CTLyṿҹñ10ò̃ ̆ ᵬ ⱳ

Ȃ GPIO ⱳ ̂GPIOx_AFSELŷy=0..1̃̃̆ ҩ ץ 16ҩ

ⱳ Ȃ ⱳ № ׃ ΎȂ 

7.3.3. ⱴⱳ  

֓ ΐ ⱴⱳ ̆ ᴨᾢԍױ ‰GPIO Ҭ Ȃ ᵬADCDACⱴⱳ

̆ Ȃ ᵬRTCȁWKUPx ⱴⱳ ̆

῏ RTCȁPMURCU ꜚ Ȃ ⱴⱳ ̆ ֓ ᵬ GPIOȂ 

7.3.4. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAHB ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

7-2. ͂ I/O ῀ Ȃ 

7-2. ͂  

῀

ⱳ ῀

῀ ꜚ

ESDḠ

I/O 

  Vdd

Vss  

7.3.5. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ᶏ ̔ 

͠ ̔ ₮ └ ҹñ0ò̆ ₮ñ0ò̕₮ └ ҹ
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ñ1ò̆ ԍ ̕  

͠ ̔ ₮ └ ҹñ0ò̆ ₮ñ0ò̕₮ └ ҹ

ñ1ò̆ ₮ñ1òȂ 

Â Ҋ̆ ₮ └ ҉ Ώ῀ ṿ̕ 

Â Ҋ̆ ῀ I/O Ȃ 

7-3. ₮ I/O ₮ Ȃ 

7-3. ₮  

ᵝ ᵬ

₮ └

῀

ESDḠ

ⱳ ₮

/ Ώ

Ώ

₮ ꜚ

῀ ꜚ

I/O 

 

7.3.6.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕  

Â ῀ ñ0òȂ 

7-4. I/O Ȃ 

7-4.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

7.3.7. ⱳ ̂AF̃  

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 

Â ₮ ‖ ⱳ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ҉ /Ҋ ̕ 

Â I/O ҉ ҩAHB ῀ ῀ ̕ 

Â Ҋ ῀ ᵬ̆ I/O ̕ 



                                                                GD32F3x0Ύ 

128 
 

 

Â ₮ Ҋ ₮ └ ᵬ̆ ҉ Ώ῀ ṿȂ 

7-5. ⱳ I/O ⱳ Ȃ 

7-5. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

7.3.8. GPIO ⱳ  

GPIO └ Ḡץ I/O Ȃ 

Ḡ G̔PIOx_CTL ĞPIOx_OMODE ĞPIOx_OSPDŷ y=0,1̃̆ GPIOx_PUD

 GPIOx_AFSELŷ y=0..1̃Ȃ 32ᵝ ̂GPIOx_LOCK̃ ץ I/O

Ȃ 32ᵝ ̂GPIOx_LOCK̃ ץ I/O Ȃ LOCK ↓

ᵝ҉̆ ⌠Ҋѿ ᵝ╠̆Ҍ ṿȂ ꜚ ꜚ

ᶏ ⱳ Ȃ 

7.3.9. GPIO ₮ ⱳ  

GPIOx_TGҬ ᵝΏ1̆ GPIOץ ѿҩAHB ῤ I/O ₮

Ȃ ₮Ḥ ץ ⌠AHB ѿ Ȃ 

7.3.10. GPIO ꜚ ⱬ 

GPIO ᵬ ₮ ̆ ץ ₮ AF Ҋ ꜚ 50 MHz Ḥ Ȃ

GPIOx_OSPD0 OSPDy ᵝҹò11ò GPIOx_OSPD1

SPDyᵝ 1 ץ ⱳ Ȃ ᶏ ⌠ ⱳ ̆ ᶏ I/O ễⱳ ̂ Ḥ

I / O ễ ᾝ̃Ȃ 
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7.4. GPIO  

GPIOA ̔0x4800 0000 

GPIOB ̔0x4800 0400 

GPIOC ̔0x4800 0800 

GPIOD ̔0x4800 0C00 

GPIOF ̔0x4800 1400 

7.4.1. └ ̂GPIOx_CTL, x=A..D,F̃ 

Ẓ ̔0x00 

ᵝṿ̔ A 0x2800 0000̕ῒז 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

CTL15[1:0] CTL14[1:0] CTL13[1:0] CTL12[1:0] CTL11[1:0] CTL10[1:0] CTL9[1:0] CTL8[1:0] 

rw rw rw rw rw rw rw rw 

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

CTL7[1:0] CTL6[1:0] CTL5[1:0] CTL4[1:0] CTL3[1:0] CTL2[1:0] CTL1[1:0] CTL0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 CTL15[1:0] Pin 15 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

29:28 CTL14[1:0] Pin 14 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

27:26 CTL13[1:0] Pin 13 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

25:24 CTL12[1:0] Pin 12 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

23:22 CTL11[1:0] Pin 11 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  
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21:20 CTL10[1:0] Pin 10 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

19:18 CTL9[1:0] Pin 9 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

17:16 CTL8[1:0] Pin 8 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

15:14 CTL7[1:0] Pin 7 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

13:12 CTL6[1:0] Pin 6 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

11:10 CTL5[1:0] Pin 5 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

9:8 CTL4[1:0] Pin 4 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

7:6 CTL3[1:0] Pin 3 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

5:4 CTL2[1:0] Pin 2 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

3:2 CTL1[1:0] Pin 1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

1:0 CTL0[1:0] Pin 0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ῀ ̂ ᵝṿ̃ 

01̔GPIO ₮  

10̔ ⱳ  

11̔  
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7.4.2. ₮ ̂GPIOx_OMODE, x=A..D,F̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

OM15 OM14 OM13 OM12 OM11 OM10 OM9 OM8 OM7 OM6 OM5 OM4 OM3 OM2 OM1 OM0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 OM15 Pin 15 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

14 OM14 Pin 14 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

13 OM13 Pin 13 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

12 OM12 Pin 12 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

11 OM11 Pin 11 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

10 OM10 Pin 10 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

9 OM9 Pin 9 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

8 OM8 Pin 8 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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OM0  

7 OM7 Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

6 OM6 Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

5 OM5 Pin 5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

4 OM4 Pin 4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

3 OM3 Pin 3 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

2 OM2 Pin 2 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

1 OM1 Pin 1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

0 OM0 Pin 0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ ̂ ᵝṿ̃ 

1̔ ₮  

7.4.3. ₮ 0̂ GPIOx_OSPD0, x=A..D,F̃ 

Ẓ ̔0x08 

ᵝṿ̔ A 0x0C00 0000̕ῒז  0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

OSPD15[1:0] OSPD14[1:0] OSPD13[1:0] OSPD12[1:0] OSPD11[1:0] OSPD10[1:0] OSPD9[1:0] OSPD8[1:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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OSPD7[1:0] OSPD6[1:0] OSPD5[1:0] OSPD4[1:0] OSPD3[1:0] OSPD2[1:0] OSPD1[1:0] OSPD0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 OSPD15[1:0] Pin 15 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

29:28 OSPD14[1:0] Pin 14 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

27:26 OSPD13[1:0] Pin 13 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

25:24 OSPD12[1:0] Pin 12 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

23:22 OSPD11[1:0] Pin 11 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

21:20 OSPD10[1:0] Pin 10 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

19:18 OSPD9[1:0] Pin 9 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

17:16 OSPD8[1:0] Pin 8 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

15:14 OSPD7[1:0] Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

13:12 OSPD6[1:0] Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

11:10 OSPD5[1:0] Pin 5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  
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9:8 OSPD4[1:0] Pin 4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

7:6 OSPD3[1:0] Pin 3 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

5:4 OSPD2[1:0] Pin 2 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

3:2 OSPD1[1:0] Pin 1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

1:0 OSPD0[1:0] Pin 0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

x0̔ ₮ 2M̂ ᵝṿ̃ 

01̔ ₮ 10M 

11̔ ₮ 50M 

7.4.4. ҉ /Ҋ ̂GPIOx_PUD, x=A..D,F̃ 

Ẓ ̔0x0C 

ᵝṿ̔ A 0x2400 0000̕ῒז  0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

PUD15[1:0] PUD14[1:0] PUD13[1:0] PUD12[1:0] PUD11[1:0] PUD10[1:0] PUD9[1:0] PUD8[1:0] 

rw rw rw rw rw rw rw rw 

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

PUD7[1:0] PUD6[1:0] PUD5[1:0] PUD4[1:0] PUD3[1:0] PUD2[1:0] PUD1[1:0] PUD0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 PUD15[1:0] Pin 15҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

29:28 PUD14[1:0] Pin 14҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  
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27:26 PUD13[1:0] Pin 13҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

25:24 PUD12[1:0] Pin 12҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

23:22 PUD11[1:0] Pin 11҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

21:20 PUD10[1:0] Pin 10҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

19:18 PUD9[1:0] Pin 9҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

17:16 PUD8[1:0] Pin 8҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

15:14 PUD7[1:0] Pin 7҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

13:12 PUD6[1:0] Pin 6҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

11:10 PUD5[1:0] Pin 5҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

9:8 PUD4[1:0] Pin 4҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

7:6 PUD3[1:0] Pin 3҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

5:4 PUD2[1:0] Pin 2҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  
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3:2 PUD1[1:0] Pin 1҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

1:0 PUD0[1:0] Pin 0҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ̆ ҉ Ҋ ̂ ᵝṿ̃ 

01̔ ҉  

10̔ Ҋ  

11̔Ḡ  

7.4.5. ῀ ̂GPIOx_ISTAT, x=A..D,F̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 XXXX 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

ISTAT15 ISTAT14 ISTAT13 ISTAT12 ISTAT11 ISTAT10 ISTAT9 ISTAT8 ISTAT7 ISTAT6 ISTAT5 ISTAT4 ISTAT3 ISTAT2 ISTAT1 ISTAT0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ISTATy[15:0] ῀ ᵝ̂y=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

7.4.6. ₮ └ ̂GPIOx_OCTL, x=A..D,F̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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OCTL15 OCTL14 OCTL13 OCTL12 OCTL11 OCTL10 OCTL9 OCTL8 OCTL7 OCTL6 OCTL5 OCTL4 OCTL3 OCTL2 OCTL1 OCTL0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 OCTLy[15:0] ₮ └ᵝ̂y=0..15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  

7.4.7. ᵝ ᵬ ̂GPIOx_BOP, x=A..D,F̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

CR15 CR14 CR13 CR12 CR11 CR10 CR9 CR8 CR7 CR6 CR5 CR4 CR3 CR2 CR1 CR0 

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

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

BOP15 BOP14 BOP13 BOP12 BOP11 BOP10 BOP9 BOP8 BOP7 BOP6 BOP5 BOP4 BOP3 BOP2 BOP1 BOP0 

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

 

ᵝ/ᵝ    

31:16 CRy ᵝ ŷy=0..15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 0 

15:0 BOPy[15:0] ᵝᵝ ŷy=0..15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 1 

7.4.8. ̂GPIOx_LOCK, x=A,B̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

 rw 

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

LK15 LK14 LK13 LK12 LK11 LK10 LK9 LK8 LK7 LK6 LK5 LK4 LK3 LK2 LK1 LK0 

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 LKK  

ᵝ Lock KeyΏ ↓ ᵝ̆ Ȃ 

0̔GPIOx_LOCK  

1̔ ⌠Ҋѿ MCU ᵝ╠̆GPIOx_LOCK  

LOCK keyΏ ↓̔ 

Ώ1ŸΏ0ŸΏ1Ÿ 0Ÿ 1 

̔ LOCK KeyΏ ↓ ̆LK ŷy=0..15̃ ṿ Ḡ Ȃ 

15:0 LKy ᵝŷy=0..15̃ 

ᵝ ᴆ ᵝ Ȃ  

0̔  

1̔  

7.4.9. ⱳ 0̂ GPIOx_AFSEL0, x=A,B,C̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

SEL7[3:0] SEL6[3:0] SEL5[3:0] SEL4[3:0] 

rw rw rw rw 

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

SEL3[3:0] SEL2[3:0] SEL1[3:0] SEL0[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 SEL7[3:0] Pin 7 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

27:24 SEL6[3:0] Pin 6 ⱳ   

ᵝ ᴆ ᵝ Ȃ 
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SEL0 [3:0]  

23:20 SEL5[3:0] Pin 5 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

19:16 SEL4[3:0] Pin 4 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

15:12 SEL3[3:0] Pin 3 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

11:8 SEL2[3:0] Pin 2 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

7:4 SEL1[3:0] Pin 1 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

3:0 SEL0[3:0] Pin 0 ⱳ   

ᵝ ᴆ ᵝ Ȃ  

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

0100̔ AF4ⱳ ̂Port A,B onlỹ 

0101̔ AF5ⱳ ̂Port A,B onlỹ 

0110̔ AF6ⱳ ̂Port A,B onlỹ 

0111̔ AF7ⱳ ̂Port A,B onlỹ 

 

1000 ~ 1111̔Ḡ  

 

7.4.10. ⱳ 1̂ GPIOx_AFSEL1, x=A,B,C̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

SEL15[3:0] SEL14[3:0] SEL13[3:0] SEL12[3:0] 
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rw rw rw rw 

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

SEL11[3:0] SEL10[3:0] SEL9[3:0] SEL8[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 SEL15[3:0] Pin 15 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

27:24 SEL14[3:0] Pin 14 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

23:20 SEL13[3:0] Pin 13 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

19:16 SEL12[3:0] Pin 12 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

15:12 SEL11[3:0] Pin 1 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

11:8 SEL10[3:0] Pin 10 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

7:4 SEL9[3:0] Pin 9 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

3:0 SEL8[3:0] Pin 8 ⱳ   

ᵝ ᴆ ᵝ Ȃ  

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

0100̔ AF4ⱳ ̂Port A,B onlỹ 

0101̔ AF5ⱳ ̂Port A,B onlỹ 

0110̔ AF6ⱳ ̂Port A,B onlỹ 

0111̔ AF7ⱳ ̂Port A,B onlỹ 

1000 ~ 1111̔Ḡ  
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7.4.11. ᵝ ̂GPIOx_BC, x=A..D,F̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CR15 CR14 CR13 CR12 CR11 CR10 CR9 CR8 CR7 CR6 CR5 CR4 CR3 CR2 CR1 CR0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CRy ᵝ ŷy=0..15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 

7.4.12. ᵝ ̂GPIOx_TG, x=A..D,F̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TG15 TG14 TG13 TG12 TG11 TG10 TG9 TG8 TG7 TG6 TG5 TG4 TG3 TG2 TG1 TG0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 TGy ᵝ ŷy=0..15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ t 

1̔ OCTLyᵝ 
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7.4.13. ₮ 1̂ GPIOx_OSPD1, x=A..D,F̃ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SPD15 SPD14 SPD13 SPD12 SPD11 SPD10 SPD9 SPD8 SPD7 SPD6 SPD5 SPD4 SPD3 SPD2 SPD1 SPD0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SPDy OSPDŷy=0..15̃ҹò11ò̆ ₮ⱳ  

₮ 50MHz̆ ᵝ ҹ 1 OSPDyҹò11òȂ 

ᵝ ᴆ ᵝ Ȃ  

0̔  

1̔ 50MHzȂ OSPDyҹò11ò 
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8. Όᵩ ᾝ̂CRC̃ 

 ׃ .8.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝ 7/8/16/32ᵝ CRC Ȃ 

8.2. Һ  

Â 7/8/16/32ᵝ ῀̕ 

Â ԍ7̂8̃/16/32ᵝ ῀ ̆ №≢ҹ1/2/4ҩAHB ̕ 

Â ץ ̕ 

Â CRC ᵝ ̆ ץ ∆ṿ̕ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ ̕ 

Â ∆ṿ̆ ᶏ Ȃ 

8-1. CRC ᾝ  

AHB

῀  ̂32 bit̃

₮  ̂32 bit̃

 ̂8 bit̃ 

῀

₮

CRC ᾝ
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8.3. ⱳ  

Â CRC ᾝ ץ 32ᵝ ̆CRC_DATA Ữ

̕ 

Ҍ ᴆ CRC_CTL CRC_DATA ̆ ῀

ᴪ ԍ╠ѿ CRC_DATA Ҭ ̕ 

ԍ32/16/8̂7̃ᵝ ̆CRC №≢ 4/2/1ҩAHB Ȃ

̆ ҹ32ᵝ ῀ ̆AHB Ҍᴪ Ȃ  

Â ᶫԅѿҩ8ᵝ CRC_FDATĂCRC_FDATAҍCRC ῏̆ᴋ

ᵥ Ṝ ץ Ώ ᵬ̕ 

Â ⱳ ֜ץ ῀ ₮ ᵝ Ȃ  

῀ ҈ Ȃ 

ץ 0x3456CDEFҹᶛ̔ 

1̃ ̔ 

32ᵝ № ̆ ῤ ṕȂ ҹ̔0x2C6AB3F7 

2̃ ̔ 

32ᵝ № ң ̆ ῤ ṕȂ ҹ̔0x6A2CF7B3 

3̃ ̔ 

32ᵝ № ѿ ̆ ῤ ṕ̆ ҹ̔0xF7B36A2C 

ԍ ₮ ̆ ҹ Ȃ 

ᶛ ̔ REV_O=1̆ 0x3344CCDD 0xBB3322CCȂ 

Â ∆ Ȃ 

RSTᵝ ᵝ CRC_IDATA Ώ ᵬ ̆CRC_DATA ꜚ∆

ҹCRC_IDATA Ҭ ṿȂ 

Â Ȃ  

PS[1:0]̆ ץ ₮ ᵝ Ȃ ԍ32ᵝ̆

Ӈ ῀ ₮ ᵝ Ȃ PS[1:0] ̆ ᵝCRCȂ 
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8.4. CRC  

CRC ̔0x4002 3000 

8.4.1. ̂CRC_DATÃ 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

̂32β ̃  

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0] CRC ᵝ 

ᴆ ΏȂ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮

ҹ ⌠ ҉ CRC Ȃ 

8.4.2. ̂CRC_FDATÃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃  

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

Ḡ  

 

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

Ḡ  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 FDATA[7:0] ᵝ 

ᴆ ΏȂ 

֓ᵝҍ CRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ
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CRC_CTL Ȃ 

8.4.3. └ ̂CRC_CTL̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃  

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

Ḡ  

 

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

Ḡ  REV_O REV_I[1:0] PS[1:0] Ḡ  RST 

 rw rw rw  rs 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 REV_O ᵝ ₮ ⱳ  

0̔ ₮ Ҍ  

1̔ ₮ ᵝ  

6:5 REV_I[1:0] ῀ ⱳ  

0̔ ῀ Ҍ  

1̔ ῀  

2̔ ῀  

3̔ ῀  

4:3 PS[1:0]  

0̔32ᵝ 

1̔16 ̂ POLY[15:0]ԍ ̃ᵝ 

2̔8 ̂POLY[7:0]ԍ ̃ᵝ 

3̔7 ̂POLY[6:0]ԍ ̃ᵝ 

2:1 Ḡ  Ḡ ᵝṿ 

0 RST ᵝ ᵝ CRC_DATA ̆CRC_DATA ꜚ∆ ҹ

CRC_IDATA Ҭ ṿ̆ ꜚ Ȃ ᵝ CRC_FDATA

Ȃ 

ᴆ Ώ 

8.4.4. ∆ṿ ̂CRC_IDATÃ 

Ẓ ̔0x10 
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ᵝṿ̔0xFFFF FFFF 

̂32β ̃  

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

IDATA [31:16] 

rw 

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

IDATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 IDATA[31:0] CRC∆ṿ 

CRC_CTL RSTᵝ ᵝ ̆CRC_DATA ṿ ҹ

ṿȂ 

8.4.5. ̂CRC_POLỸ 

Ẓ ̔0x14 

ᵝṿ̔0x04C1 1DB7 

̂32β ̃  

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

POLY [31:16] 

rw 

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

POLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 POLY[31:0] ṿ 

PS[1̔0]ᶏ Ȃ 
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9. Ữ └ ̂DMÃ 

 ׃ .9.1

DMA └ ᶫԅѿ ᴆ Ữ ӊ Ữ Ữ ӊ ᴰ ̆

CPU ῀׃ ׆̆ ᶏCPU Ғץ ῒז ⱳ ҉ȂDMA └ 7ҩ Ȃ

ҩ Ғ ѿҩ ҩ Ữ ȂDMA └ ῤ ԅѿ

ҩᴂ ̆ ᴂ ҩDMA ᴨᾢ Ȃ 

DMA └ Cortex®-M4ῤ ῍֣ Ȃ DMA CPU D̆MA

ᴪ CPU ₃ҩ Ȃ Ҭ ԅ ᴂ №

DMAҍCPU ̆ ץ ḠCPU ⌠ ѿ Ȃ 

9.2. Һ  

Â ᴰ ̆ ⌠65536̕ 

Â 7ҩ ̆ ғ ҩ ̕ 

Â AHB APB ̆ ҉ SRAM ᵬҹץ ̕ 

Â ҩ ᴆDMA ̕ 

Â ᴆᴨᾢ ̂ᵞȁҬȁ ȁ ̃ ᴆᴨᾢ ̂ ᵞ̆ᴨᾢ ̃̕  

Â Ữ ᴰ ̔ ̆ ̆ ̕ 

Â Ữ ᴰ ̕ 

Â ᴰ ̕ 

Â ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ ᴰ ̕ 

Â ҩ 3 Ԋᴆ Ҭ ̆ Ҭ ᶏ ̕ 

Â Ҭ ᶏ Ȃ 
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9.3.  

9-1. DMA  

Arbiter

AHB 
Master 

Port

DMA 
Configuration

C
on

tr
o

l 

&
 d

a
ta

 M
U

X

Channel 0

Channel 1

Channel 2

Channel 6

Memory control 
state & counter 
management

Peripheral control 
state & counter 
management

AHB slave 
interface

AHB master 
interface

ň

ň
ň

ň

peri_req

peri_req

peri_req

peri_req

Transfer 
request

 

9-1. DMA ̆DMA └ 4 № ̔ 

Â AHB׆ DMA 

Â AHBҺ ᴰ  

Â ᴂ DMA ᴨᾢ  

Â  

9.4. ⱳ  

9.4.1. DMA ᵬ 

DMAD №ҹң ᵬ̔׆ ̆ӊ Ữ⌠ ȂDMA └

ԍ DMA_CHxPADDRȁDMA_CHxMADDRȁDMA_CHxCTL ṿ Ҋѿ ᵬ

/ ȂDMA_CHxCNT ԍ └ᴰ ȂDMA_CHxCTL

PWIDTHMWIDTHβ ‗ ̂ / / Ȃ̃ 

Ẋ DMA_CHxCNT ṿҹ 4̆ ғPNAGAMNAGAβ ᵝȂ PWIDTH

MWIDTH ̆DMAD ᵬ 9-1. DMAᴰ ᵬȂ 
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9-1. DMAᴰ ᵬ 

ᴰ  ᴰ ᵬ 

    

32 bits 32 bits 1: Read B3B2B1B0[31:0] @0x0 
2: Read B7B6B5B4[31:0] @0x4 
3: Read BBBAB9B8[31:0] @0x8 
4: Read BFBEBDBC[31:0] @0xC 

1: Write B3B2B1B0[31:0] @0x0 
2: Write B7B6B5B4[31:0] @0x4 
3: Write BBBAB9B8[31:0] @0x8 
4: Write BFBEBDBC[31:0] @0xC 

32 bits 16 bits 1: Read B3B2B1B0[31:0] @0x0 
2: Read B7B6B5B4[31:0] @0x4 
3: Read BBBAB9B8[31:0] @0x8 
4: Read BFBEBDBC[31:0] @0xC 

1: Write B1B0[15:0] @0x0 
2: Write B5B4[15:0] @0x2 
3: Write B9B8[15:0] @0x4 
4: Write BDBC[15:0] @0x6 

32 bits 8 bits 1: Read B3B2B1B0[31:0] @0x0 
2: Read B7B6B5B4[31:0] @0x4 
3: Read BBBAB9B8[31:0] @0x8 
4: Read BFBEBDBC[31:0] @0xC 

1: Write B0[7:0] @0x0 
2: Write B4[7:0] @0x1 
3: Write B8[7:0] @0x2 
4: Write BC[7:0] @0x3 

16 bits 32 bits 1: Read B1B0[15:0] @0x0 
2: Read B3B2[15:0] @0x2 
3: Read B5B4[15:0] @0x4 
4: Read B7B6[15:0] @0x6 

1: Write 0000B1B0[31:0] @0x0 
2: Write 0000B3B2[31:0] @0x4 
3: Write 0000B5B4[31:0] @0x8 
4: Write 0000B7B6[31:0] @0xC 

16 bits 16 bits 1: Read B1B0[15:0] @0x0 
2: Read B3B2[15:0] @0x2 
3: Read B5B4[15:0] @0x4 
4: Read B7B6[15:0] @0x6 

1: Write B1B0[15:0] @0x0 
2: Write B3B2[15:0] @0x2 
3: Write B5B4[15:0] @0x4 
4: Write B7B6[15:0] @0x6 

16 bits 8 bits 1: Read B1B0[15:0] @0x0 
2: Read B3B2[15:0] @0x2 
3: Read B5B4[15:0] @0x4 
4: Read B7B6[15:0] @0x6 

1: Write B0[7:0] @0x0 
2: Write B2[7:0] @0x1 
3: Write B4[7:0] @0x2 
4: Write B6[7:0] @0x3 

8 bits 32 bits 1: Read B0[7:0] @0x0 
2: Read B1[7:0] @0x1 
3: Read B2[7:0] @0x2 
4: Read B3[7:0] @0x3 

1: Write 000000B0[31:0] @0x0 
2: Write 000000B1[31:0] @0x4 
3: Write 000000B2[31:0] @0x8 
4: Write 000000B3[31:0] @0xC 

8 bits 16 bits 1: Read B0[7:0] @0x0 
2: Read B1[7:0] @0x1 
3: Read B2[7:0] @0x2 
4: Read B3[7:0] @0x3 

1, Write 00B0[15:0] @0x0 
2, Write 00B1[15:0] @0x2 
3, Write 00B2[15:0] @0x4 
4, Write 00B3[15:0] @0x6 

8 bits 8 bits 1: Read B0[7:0] @0x0 
2: Read B1[7:0] @0x1 
3: Read B2[7:0] @0x2 
4: Read B3[7:0] @0x3 

1, Write B0[7:0] @0x0 
2, Write B1[7:0] @0x1 
3, Write B2[7:0] @0x2 
4, Write B3[7:0] @0x3 

DMA_CHxCNT CNTβ CHENβ ᵝ╠ ̆ῒ └ᴰ Ȃ ᴰ

Ҭ̆CNTβ ṿ ᴰ Ȃ 

DMA_CHxCTL CHENβ ̆ Ảץ DMAD Ȃ 

Â CHENβ DMAD ̆ ᶏ CHENβ №ң ’̔ 

͠ ᶏ DMA ╠̆ ῏ ᵬ̆↕DMA

҉ ᴰ ̕ 

͠ ᶏ DMA ╠̆ ᴋ ῏ ԅ ᵬ̆↕ DMA ѿ

ᴰ Ȃ 

Â CHENβ ̆DMAD ̆ӊ ᴋ ᵬ╠Ḃᶏ DMA

̆↕Ҍᴪ ᴋᵥDMAD Ȃ 

9.4.2.  

ҹԅḠ ᴰ D̆MA └ Ҭ ῀ԅ Ữ └̆ Ḥ
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Ḥ ̔ 

Â Ḥ ̔ ₮̆ ‰ ̕ 

Â Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

9-2. └Ҭ ԅDMA└ ҍ ӊ └Ȃ 

9-2. └ 

DMA

‰ , 

Ḥ DMA

DMA

ῒז ᴨᾢ

̆ DMA

ΐ ᴨᾢ ̆

DMA └ Ḥ

⌠ Ḥ ̆

Ḥ

Ḥ ̆DMA

Ḥ

Ҋѿҩ

Ḥ

 

9.4.3. ᴂ  

DMA└ ѿ ⌠ ҩ ̆ᴂ ᴨᾢ ‗

ѿҩ Ȃᴨᾢ ᴆᴨᾢ ᴆᴨᾢ ̆ᴨᾢ ↕ Ҋ̔ 

Â ᴆᴨᾢ ̔№ҹ4 ̆ᵞ̆Ҭ̆ Ȃ ץ DMA_CHxCTLPRIO

ᵝ ̕ 

Â ᴆᴨᾢ ̔ ΐ ᴆᴨᾢ ̆ ᵞ ᴨᾢ Ȃᶛ̔ 0

2 ҹ ᴆᴨᾢ ̆ 0 ᴨᾢ ԍ 2Ȃ 

9.4.4.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGAMNAGAβ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxMADDRȂ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ1̂ 2̆ 4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ 

9.4.5.  

̂ ADC ̃Ȃ DMA_CHxCTL CMENᵝ

ᵝ ᶏץ Ȃ 

Ҭ̆ DMAᴰ ̆CNTṿᴪ ῀̆ғᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠ ᶏ ᵝ̂DMA_CHxCTL CHENᵝ̃ 0Ȃ 
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9.4.6. Ữ ⌠ Ữ  

DMA_CHxCTL M2Mᵝ ᵝ ᶏץ Ữ ⌠ Ữ Ȃ Ҋ̆DMA

ᴰ Ҍᶭ Ḥ Ȃѿ DMA_CHxCTL CHENβ 1̆ DMA

ᴰ ̆ ⌠DMA_CHxCNT ⌠0̆ DMA ᴪẢ Ȃ 

9.4.7.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ ҹ 1̂ ᶏ ̃̆ ᵝȂ CHENҹ0 ̆ Ҋ↓

DMA ᴰ ̕ 

2. DMA_CHxCTL M2M DIRᵝ̆ ᴰ ̕ 

3. DMA_CHxCTL CMENᵝ̆ ᶏ ̕ 

4. DMA_CHxCTL PRIOᵝ ̆ ᴆᴨᾢ ̕ 

5. DMA_CHxCTL Ữ ᴰ ץ Ữ

̕ 

6. DMA_CHxCTL ᴰ Ҭ ̆ ᴰ Ҭ ̆D Ҭ ᶏ ᵝ̕ 

7. DMA_CHxPADDR ̕ 

8. DMA_CHxMADDR Ữ ̕ 

9. DMA_CHxCNT ᴰ ̕ 

10. DMA_CHxCTL CHENᵝ 1̆ᶏ DMA Ȃ 

9.4.8. Ҭ  

ҩDMA ѿҩҒ Ҭ ȂҬ Ԋᴆ ҈ ̔D ̆ ᴰ ᴰ Ȃ 

ѿҩҬ Ԋᴆ DMA_INTFҬ Ғ ᵝ̆ DMA_INTCҬ Ғ

ᵝ̆ DMA_CHxCTLҬ Ғ ᶏ ᵝȂ 9-2. Ҭ Ԋᴆ ԅῒ ῏ Ȃ 

9-2. Ҭ Ԋᴆ 

Ҭ Ԋᴆ 
ᵝ ᵝ ᶏ ᵝ 

DMA_INTF DMA_INTC DMA_CHxCTL 

ᴰ  FTFIF FTFIFC FTFIE 

ᴰ  HTFIF HTFIFC HTFIE 

ᴰ  ERRIF ERRIFC ERRIE 

DMAҬ 9-3. DMA ̆ᴋᵥ Ҭ ᶏ ̆֟ ԅ Ҭ Ԋᴆ

ᴪ֟ Ҭ Ȃ 
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9-3. DMAҬ  

and

and

and

or

FTFIFx

FTFIEx

HTFIFx

HTFIEx

ERRIFx

ERRIEx

CHxINTF

 

: ñxò ̂ x=0é6̃ 

9.4.9. DMA  

ҩ ⌠ ѿҩDMA Ȃ ֓ Ḥ ῀DMAȂ

9-4. DMA Ȃ ̆ ҩ ץ ῏

Ȃ Ḡ ѿ ̆ ѿҩ ҉ֽ ѿҩ Ȃ 9-3. DMA

↓ҽԅDMA ҩ Ȃ 
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9-4. DMA  

ADC(1)
TIMER1_CH2

TIMER16_CH0(1)
TIMER16_UP(1)

or
or

Channel 0

M2M

Hardware

priority

high

low

ADC(2)
SPI/I2S0_RX

USART0_TX(1)
I2C0_TX

TIMER0_CH0
TIMER1_UP

TIMER2_CH2
TIMER16_CH0(2)
TIMER16_UP(2)

or
or

Channel 1

M2M

SPI/I2S0_TX
USART0_RX(1)

T2C0_RX
TIMER0_CH1
TIMER1_CH1
TIMER2_CH3
TIMER2_UP

TIM5_UP
DAC

TIMER15_CH0(1)
TIMER15_UP(1)

or
or

Channel 2

M2M

SPI1_RX
USART0_TX(2)

USART1_TX
I2C1_TX

TIMER0_CH3
TIMER0_TRIG
TIMER0_COM
TIMER1_CH3
TIMER2_CH0
TIMER2_TRIG

TIMER15_CH0(2)
TIMER15_UP(2)

or
or

Channel 3

M2M

SPI1_TX
USART0_RX(2)

USART1_RX
I2C1_RX

TIMER0_CH2
TIMER0_UP

TIMER1_CH0
TIMER14_CH0
TIMER14_UP

TIMER14_TRIG
TIMER14_COM
TIMER14_CH1

or
or

Channel 4

M2M

or
or

Channel 5

M2M

or
or

Channel 6

M2M
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9-3. DMA  

  0  1  2  3  4  5  6 

ADC ADĈ1̃ ADĈ2̃ ǒ ǒ ǒ ǒ ǒ 

SPI/I2S ǒ SPI/I2S0_RX SPI/I2S0_TX SPI1_RX SPI1_TX ǒ ǒ 

USART ǒ USART0_TX̂1̃ USART0_RX̂1̃ 
USART0_TX̂2̃ 

USART1_TX 

USART0_RX

̂2̃ 

USART1_RX 

ǒ ǒ 

I2C ǒ I2C0_TX I2C0_RX I2C1_TX I2C1_RX ǒ ǒ 

TIMER0 ǒ TIMER0_CH0 TIMER0_CH1 
TIMER0_CH3 
TIMER0_TRIG 
TIMER0_COM 

TIMER0_CH2 
TIMER0_UP 

ǒ ǒ 

TIMER1 TIMER1_CH2 TIMER1_UP TIMER1_CH1 TIMER1_CH3 TIMER1_CH0 ǒ ǒ 

TIMER2 ǒ TIMER2_CH2 
TIMER2_CH3 
TIMER2_UP 

TIMER2_CH0 
TIMER2_TRIG 

ǒ ǒ ǒ 

TIMER5/ 

DAC 
ǒ ǒ 

TIMER5_UP 
DAC 

ǒ ǒ ǒ ǒ 

TIMER14 ǒ ǒ ǒ ǒ 

TIMER14_CH0 
TIMER14_UP 

TIMER14_TRIG 
TIMER14_COM 
TIMER14_CH1 

ǒ ǒ 

TIMER15 ǒ ǒ 
TIMER15_CH0̂1̃ 

TIMER15_UP̂1̃ 

TIMER15_CH0

̂2̃ 

TIMER15_UP

̂2̃ 

ǒ ǒ ǒ 

TIMER16 

TIMER16_CH0

̂1̃ 

TIMER16_UP

̂1̃ 

TIMER16_CH0̂2̃ 

TIMER16_UP̂2̃ 
ǒ ǒ ǒ ǒ ǒ 

(1). SYSCFG_CFGR0 ᵝ ̆ ⌠ Ȃ 

(2). SYSCFG_CFGR0 ᵝ ᵝ ̆ ⌠ Ȃ 
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9.5. DMA  

DMA ̔0x4002 0000 

9.5.1. Ҭ ᵝ ̂DMA_INTF̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ   ERRIF6 HTFIF6 FTFIF6  GIF6 ERRIF5  HTFIF5 FTFIF5  GIF5 ERRIF4  HTFIF4  FTFIF4  GIF4 

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

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

ERRIF3  HTFIF3 FTFIF3  GIF3 ERRIF2  HTFIF2  FTFIF2  GIF2 ERRIF1  HTFIF1  FTFIF1   GIF1  ERRIF0   HTFIF0   FTFIF0   GIF0  

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/23/19/ 

15/11/7/3 

ERRIFx x ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ x ᴰ  

1̔ x ᴰ  

26/22/18/ 

14/10/6/2 

HTFIFx x ᴰ ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ x ᴰ  

1̔ x ᴰ  

25/21/17/ 

13/9/5/1 

FTFIFx xᴰ ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ xᴰ  

1̔ xᴰ  

24/20/16/ 

12/8/4/0 

GIFx xῃ Ҭ ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ x ERRIF, HTFIF FTFIF ᵝ ᵝ 

1̔ x ERRIF, HTFIF FTFIFӊѿ ᵝ 

9.5.2. Ҭ ᵝ ̂DMA_INTC̃ 

Ẓ ̔0x04 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  ERRIFC6 HTFIFC6 FTFIFC6 GIFC6 ERRIFC5 HTFIFC5 FTFIFC5 GIFC5 ERRIFC4 HTFIFC4 FTFIFC4 GIFC4 

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

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

ERRIFC3 HTFIFC3 FTFIFC3 GIFC3 ERRIFC2 HTFIFC2 FTFIFC2 GIFC2 ERRIFC1 HTFIFC1 FTFIFC1 GIFC1 ERRIFC0 HTFIFC0 FTFIFC0 GIFC0 

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/23/19/ 

15/11/7/3 

ERRIFCx x̂x=0é6̃ ᵝ  

0̔  

1̔ DMA_INTF ERRIFxᵝ 

26/22/18/ 

14/10/6/2 

HTFIFCx x̂x=0é6̃ ᴰ ᵝ 

0̔  

1̔ DMA_INTF HTFIFxᵝ 

25/21/17/ 

13/9/5/1 

FTFIFCx x̂x=0é6̃ᴰ ᵝ 

0̔  

1̔ DMA_INTF FTFIFxᵝ 

24/20/16/ 

12/8/4/0 

GIFCx x̂x=0é6̃ῃ Ҭ ᵝ 

0̔  

1̔ DMA_INTF GIFx̆ERRIFx̆HTFIFx FTFIFxᵝ 

9.5.3. x └ ̂DMA_CHxCTL̃ 

x = 0...6, xҹ  

Ẓ ̔0x08 + 0x14 × x  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

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

Ḡ  M2M PRIO[1:0]   MWIDTH[1:0]   PWIDTH[1:0]   MNAGA   PNAGA   CMEN DIR ERRIE   HTFIE   FTFIE   CHEN   

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

 

ᵝ/ᵝ    
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31:15 Ḡ  Ḡ ᵝṿȂ 

14 M2M Ữ ⌠ Ữ  

ᴆ ᵝ  

0̔ Ữ ⌠ Ữ  

1̔ᶏ Ữ ⌠ Ữ  

CHENᵝҹ 1 ̆ ᵝҌ  

13:12 PRIO[1:0] ᴆᴨᾢ  

ᴆ ᵝ  

00̔ᵞ 

01̔Ҭ 

10̔  

11̔  

CHENᵝҹ 1 ̆ ᵝ Ҍ  

11:10 MWIDTH[1:0] Ữ ᴰ  

ᴆ ᵝ  

00̔8-bit 

01̔16-bit 

10̔32-bit 

11̔Ḡ  

CHENᵝҹ 1 ̆ ᵝ Ҍ  

9:8 PWIDTH[1:0] ᴰ  

ᴆ ᵝ  

00̔8-bit 

01̔16-bit 

10̔32-bit 

11̔Ḡ  

CHENᵝҹ 1 ̆ ᵝ Ҍ  

7 MNAGA Ữ  

ᴆ ᵝ  

0̔  

1̔  

CHENᵝҹ 1 ̆ ᵝҌ  

6 PNAGA  

ᴆ ᵝ  

0̔  

1̔  

CHENᵝҹ 1 ̆ ᵝҌ  

5 CMEN ᶏ  

ᴆ ᵝ  
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0̔  

1̔ᶏ  

CHENᵝҹ 1 ̆ ᵝҌ  

4 DIR ᴰ  

ᴆ ᵝ  

׆0̔ ₮ Ώ῀ Ữ  

׆1̔ Ữ ₮ Ώ῀  

CHENᵝҹ 1 ̆ ᵝҌ  

3 ERRIE Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ Ҭ  

1̔ᶏ Ҭ  

2 HTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

1 FTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

0 CHEN ᶏ  

ᴆ ᵝ  

0̔  

1̔ᶏ  

9.5.4. x ̂DMA_CHxCNT̃ 

x = 0...6, xҹ  

Ẓ ̔0x0C + 0x14 × x  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ᴰ  

CHENᵝҹ 1 ̆ ᵝ Ҍ  

ᴰ Ȃѿ ᶏ ̆ ҹ ̆

ҩ DMAᴰ ӊ ṿ⁞ 1Ȃ ṿҹ 0̆ ҍ ̆ Ҍᴪ

ᴰ Ȃ ᵬ Ҋ̆ѿ ᴰ ᴋⱵ ̆ ᴪ

ꜚ ҹ∆ ṿȂ 

9.5.5. x ̂DMA_CHxPADDR̃ 

x = 0...6, xҹ  

Ẓ ̔0x10 + 0x14 × x  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

PADDR[31:16] 

rw 

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

PADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 PADDR[31:0] Ȃ 

CHENᵝҹ 1 ̆ ᵝ Ҍ  

PWIDTHᵝ ṿҹ 01̂16-bit̃,̆PADDR[0] ̆ ꜚҍ 16ᵝ

Ȃ 

PWIDTHᵝ ṿҹ 10̂32-bit̃̆PADDR [1:0] ̆ ꜚҍ 32ᵝ

Ȃ 

9.5.6. x Ữ ̂DMA_CHxMADDR̃ 

x = 0...6, xҹ  

Ẓ ̔0x14 + 0x14 × x  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

MADDR[31:16] 

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

MADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 MADDR[31:0] Ữ  

CHENᵝҹ 1 ̆ ᵝ Ҍ  

MWIDTHᵝ ṿҹ 01̂16-bit̃ ̆MADDR [0] ̆ ꜚҍ 16ᵝ

Ȃ  

MWIDTHᵝ ṿҹ 10̂32-bit̃ ̆MADDR [1:0] ̆ ꜚҍ 32ᵝ

Ȃ 
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10. ̂DBG̃ 

 ׃ .10.1

GD32F3x0 ↓֟ ᶫԅ ̆ ⱳ Ȃ ֓ⱳ Arm CoreSight®

ᴆ ‰ TAP └ Ȃ ⱳ Arm CortexÈ-M4ῤ

ҬȂ ұ ̂SWD̃ ⱳ Ȃ ⱳ Ҋ↓ ̔ 

Â CortexÈ-M4 Ύ̕ 

Â Arm v5 Ȃ 

ꜛ ᵞⱳ Ҋ ץ ѿ֓ ̆ T̔IMERȁI2CȁRTCȁ

WWDGT FWDGTȂ ᵝ 1̆ ᴪ ᵞⱳ Ҋ ᶫ ̆ ҹѿ֓

Ḡ ╠ ̆ ֓ ̔TIMERȁI2CȁRTCȁWWDGT FWDGTȂ 

10.2. ұ  

ΐ ץ ұ ̂SWD̃ ⱳ Ȃ 

10.2.1. №  

ұ ̂SWD̃ ᶫңҩ ̔ ῀ ₮ ̂SWDIÕ ̂SWCLK Ȃ̃ 

№ ̔ 

PA14 ̔SWCLK 

PA13 ̔SWDIO 

SWD ᶏ ̆ ңҩ ᵬҹ GPIOⱳ Ȃңҩ ΐᵣ

῀/₮ ̂GPIÕȂ 

10.2.2. JEDEC-106 ID code 

CortexÈ-M4 ԅ JEDEC-106 ID ף ̆ ᵝ ԍ ROM Ҭ ̆ ROM ҹ

0xE00FF000_0xE00FFFFFȂ 

10.3. Ḡ ⱳ  

10.3.1. ᵞⱳ  

DBG └ 0̂DBG_CTL0̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB
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CK_IRC8M ᶫ̆ ץ Ҋ Ȃ ₮ ̆֟ ᵝȂ 

DBG └ 0̂ DBG_CTL0̃ DSLP_HOLDᵝ 1 ғ ῀ ĂHB

CK_IRC8M ᶫ̆ ץ Ҋ Ȃ 

DBG └ 0̂DBG_CTL0̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB

῏ ̆ ץ Ҋ Ȃ 

10.3.2. TIMER, I2C, RTC, WWDGTFWDGT  

ῤ Ả ̆ ғDBG └ 0̂DBG_CTL0̃ DBG └ 1̂DBG_CTL1̃Ҭ

ᵝ 1Ȃ ԍҌ ̆ Ҍ ꜚᵬ ̔ 

ԍTIMER ̆TIMER Ả ̕ 

ԍI2C ̆SMBUSḠ ̕ 

ԍRTC ̆ Ả ̕ 

ԍWWDGT FWDGT ̆ Ả Ȃ 
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10.4. DBG  

DBG ̔0xE004 2000 

10.4.1. ID ̂DBG_ID̃ 

̔0xE004 2000 

 

̂32β ̃ Ȃ 

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

ID_CODE[31:16] 

r 

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

ID_CODE[15:0] 

r 

 

ᵝ/ᵝ     

31:0 ID_CODE[31:0] DBG ID  

֓ᵝ ᴆ ̆ ֓ᵝ Ҍ Ȃ 

10.4.2. └ 0̂ DBG_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

̂32β ̃ Ȃ 

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

Ḡ . 
TIMER13

_HOLD 
Ḡ  

TIMER5_

HOLD 
Ḡ  

I2C1_HO

LD 

 rw  rw   rw 

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

I2C0_HO

LD 
Ḡ  

TIMER2_

HOLD 

TIMER1_

HOLD 

TIMER0_

HOLD 

WWDGT

_HOLD 

FWDGT_

HOLD 
Ḡ  

STB_ 

HOLD 

DSLP_ 

HOLD 

SLP_ 

HOLD 

rw  rw rw rw rw rw  rw rw rw 

 

ᵝ/ᵝ     

31:28 Ḡ  Ḡ ᵝṿȂ 

27 TIMER13_HOLD TIMER13Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER13 Ҍ ̆ ԍ Ȃ 

26:20 Ḡ  Ḡ ᵝṿȂ 
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19 TIMER5_HOLD TIMER5Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER5 Ҍ ̆ ԍ Ȃ 

18:17 Ḡ  Ḡ ᵝṿȂ 

16 I2C1_HOLD I2C1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ Ȃ 

15 I2C0_HOLD I2C0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ Ȃ 

14:13 Ḡ  Ḡ ᵝṿ 

12 TIMER2_HOLD TIMER2Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER2 Ҍ ̆ ԍ Ȃ 

11 TIMER1_HOLD TIMER1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER1 Ҍ ̆ ԍ Ȃ 

10 TIMER0_HOLD TIMER0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER0 Ҍ ̆ ԍ Ȃ 

9 WWDGT_HOLD WWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ WWDGT ̆ ԍ Ȃ 

8 FWDGT_HOLD FWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ FWDGT ̆ ԍ Ȃ 

7:3 Ḡ  Ḡ ᵝṿȂ 

2 STB_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 
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0̔  

1̔ Ҋ AHB CK_IRC8M ᶫ̆ ₮ ̆

֟ ᵝȂ 

1 DSLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ AHB CK_IRC8M ᶫ̆ ₮ ̆

֟ ᵝȂ 

0 SLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ̆AHB Ȃ 

10.4.3. └ 1̂ DBG_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

̂32β ̃ Ȃ 

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

Ḡ . 
TIMER16

_HOLD 

TIMER15

_HOLD 

TIMER14

_HOLD 

 rw rw rw 

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

Ḡ  
RTC_HO

LD 
Ḡ  

 rw  

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16_HOLD TIMER16Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER16 Ҍ ̆ ԍ Ȃ 

17 TIMER15_HOLD TIMER15Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER15 Ҍ ̆ ԍ Ȃ 

16 TIMER14_HOLD TIMER14Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  
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1̔ ῤ Ả Ḡ TIMER14 Ҍ ̆ ԍ Ȃ 

15:11 Ḡ  Ḡ ᵝṿȂ 

10 RTC_HOLD RTCḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ RTC Ҍ ̆ ԍ Ȃ 

9:0 Ḡ  Ḡ ᵝṿȂ 
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11. ̂ADC̃ 

 ׃ .11.1

MCU ҉ ԅ12ᵝ ̂ADC̃̆ ץ ԍ16ҩ ȁ2

ҩῤ ̂VBAT̃ Ḥ Ȃ 19ҩADC ̆

̆ ץ ᵞ ᵝ ᵝ Ḡ

ҬȂ ҉ ᴆ └ ץ ⁞ MCU ῏ Ȃ 

11.2. Һ  

Â ̔ 

͠ ADC № ̔12β ȁ10β ȁ8β 6β № ̕ 

͠ ╠ ‰ⱳ ̕ 

͠ ̕ 

͠ Ữ ̔ ᵝ ᵞ ᵝ ̕ 

͠ DMA Ȃ 

Â ̂APB ADC Ȃ̃ 

Â ῀ ̔ 

͠ 16ҩ ῀ ̕ 

͠ 1ҩῤ ᴰ ̂VSENSẼ̕  

͠ 1ҩῤ ῀ ̂VREFINT̃̕  

͠ 1ҩ VBATʟ ῤ ῀ Ȃ 

Â ̔ 

͠ ᴆ ̕ 

͠ ᴆ Ȃ 

Â ̔ 

͠ ҩ ̆ ѿ ↓ ̕ 

͠ ̆ ѿ ῀ ̕ 

͠ ̆ ῀ ̕ 

͠ Ȃ 

Â Ҭ ֟ ̔ 

͠ ↓ ̕ 

͠ ԊᴆȂ 

Â ṿ ⱳ ̔ Ȃ 

Â ̔ 

͠ 16β ̕ 

͠ ̆  2x⌠256x̕׆

͠ 8β ᵝȂ 

Â ῀ ̔VSSA ÒVIN ÒVDDAȂ 
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11.3. ῤ Ḥ  

11-1. ADC ₮ԅADC Ȃ 11-1. ADCῤ ῀Ḥ 11-2. ADC

῀ ӈ ₮ԅADCῤ Ḥ ӈȂ 

11-1. ADCῤ ῀Ḥ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮  

VREFINT ῤ ₮  

VBAT/2 ᴆ ῀ ץ 2 

11-2. ADC͂ ӈ 

  

VDDA ῀ ԍVDD 

VSSA ̆ ԍ VSS 

ADCx_IN [15:0] 16  

11.4. ⱳ  

11-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VBAT/2

VREFINT

VDDA

VSSA

6~12-bit
ε16 bitsζ

E
X

T
I_

1
1

T
IM

E
R

0
_
C

H
0

T
IM

E
R

0
_
C

H
1

T
IM

E
R

0
_
C

H
2

T
IM

E
R

1
_
C

H
1

T
IM

E
R

2
_
T

R
G

O

T
IM

E
R

1
4
_
C

H
0

A
P
B
 

B
U
S

EOC

Ԋᴆ

Ҭ ֟

ADCҬ

S
W

R
C

S
T

SAR ADC

CLB 

‰

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

OVSS[3:0] 

OVSR[2:0]

OVSEN

TOVS

VSENSE

DMA
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11.4.1. ╠ ‰ⱳ  

╠ ‰ ̆ADC ѿҩ ‰ ̆ ҩ ԍADC ῤ ̆ ⌠ ADCҊ

Ȃ ‰ ̆ Ҍ ᶏ ADC̆ ⌠ ‰ Ȃ A/D ╠

‰ ᵬȂ ᴆ CLB=1ꜚ ‰Ȃ ‰ CLBβᴪѿ Ḡ 1̆ ѿ ‰

̆ ᵝ ᴆ 0Ȃ 

ADC ᴆ ̂ᶛ ᶫ VDDAȁ ̃ ̆ ѿ ‰ ᵬȂ 

ῤ ‰ ץ ADC_CTL1 RSTCLBβ Ȃ 

ᴆ ‰ ̔ 

1. ḠADCON = 1̕ 

2. 14ҩCK_ADCץ ADC ̕ 

3. RSTCLB̂ ̃̕ 

4. CLB = 1̕ 

5. ⌠CLB = 0Ȃ 

11.4.2.  

ԅ APB ̆ADC ץ ADC ᶫȂADC APB

̆ ԍAPB Ȃ 

ᵞⱳ ̆ ᵞPLCK ̆ ADCׅ Ḡ ᶃ Ȃ 

ADC ֟ Ḥ ̆ ץ RCU 4.2.1№Ȃ 

11.4.3. ADCONᶏ  

ADC_CTL1 Ҭ ADCONβ ADC ᶏ ῏Ȃ ADCONβҹ 0̆ ↕ ADC

Ḡ ᵝ Ȃҹԅ ̆ ADCONβҹ 0 ̆ADC ᴪ ῀ Ȃ

ADCᶏ tSU ̆tSUṿ ΎȂ 

11.4.4. ↓ 

ץ ѿҩ ↓̔ ↓Ȃ ↓ 16ҩ ̆ ҩ

ҹ Ȃ 

ADC_RSQ0 RL[3:0] ᵝ ԅ ҩ ↓ ↓ Ȃ

ADC_RSQ0~ADC_RSQ2 ԅ ↓ Ȃ 
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11.4.5.  

 

Ҋ̆ADC_RSQ2 RSQ0[4:0]ᵝ̂ ↓̃ ԅADC Ȃ

ADCONβ 1 ̆ѿ ᴆ ̆ADC ᴪ ѿҩ

Ȃ 

11-2.  

CH2 CH2 CH2 CH2 CH2

EOC  

̆ ԍ ADC_RDATA Ҭ̆EOCβ 1Ȃ

EOCIEβ 1̆ ֟ ѿҩҬ Ȃ 

↓ ᴆ ̔ 

1. ḠADC_CTL0 Ҭ DISRCᵝ SMᵝץ ADC_CTL1 Ҭ CTNᵝҹ0  ̕

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ץ ADC_CTL1 Ҭ ETERCᵝ ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ҹ ↓֟ ѿҩ Ḥ ̕ 

6. EOC ᵝ 1̕ 

7. ѿҩCK_ADC̆׆ADC_RDATAҬ ADC ̕ 

8. Ώ0 EOC ᵝȂ 

̔ EOC1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

 

ADC_CTL1 Ҭ CTNβ 1 ̆ ᶏץ Ȃ Ҋ̆ADC

RSQ0[4:0] Ȃ ADCONβ 1̆ ѿ ᴆ ֟ ̆

ADC ᴪ Ȃ Ḡ ADC_RDATA ҬȂ 

11-3.  

CH2 CH2 CH2 CH2 CH2 CH2

EOC

CH2

 

↓ ᴆ ̔ 

1. ADC_CTL1 Ҭ CTNᵝҹ1̕ 

2. RSQ0̕ 
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3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ Ḥ ̕ 

6. EOC ᵝ 1̕ 

7. ѿҩCK_ADC̆׆ADC_RDATAҬ ADC ̕ 

8. Ώ0 EOC ᵝ̕ 

9. ̆ 6~8Ȃ 

̔ EOC1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

ᶏץ DMA ᴰ ̆Ҍ EOC ᵝ̔ 

1. ADC_CTL1 CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETERCᵝ ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ Ȃ 

 

ץ ADC_CTL0 SMβ 1 ᶏ Ȃ Ҋ̆ADC

ADC_RSQ0~ADC_RSQ2Ҭ Ȃѿ ADCONβ 1̆ ᴆ

֟ ̆ADC ᴪѿҩ ѿҩ ↓ Ȃ Ữ

ADC_RDATA ҬȂ ↓ ̆EOCβ 1Ȃ EOCIEβ 1̆

֟ ѿҩҬ Ȃ ↓ ᵬ Ҋ ̆ADC_CTL1 DMAβ

ҹ1Ȃ 

ADC_CTL1 CTNβ Ӟ 1̆ ↕ ↓ ӊ ̆ ҩ ꜚ

Ȃ 

11-4. ̆  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7

CH12 CH17

 

↓ ᴆ ̔ 

1. ADC_CTL0 SMᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_RSQx ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETERC ETSRCᵝ̕ 

4. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

6. EOC ᵝ 1̕ 
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7. Ώ 0 EOC ᵝȂ 

11-5. ̆ ᶏ  

CH2 CH1 CH5 CH7 CH11 CH2 CH1
· · 

·

EOC

ѿҩ ↓ , RL=4

CH5 CH7 CH11 CH2

 

 

ԍ ↓̆ ADC_CTL0 DISRCβ 1̆ ↓ᶏ Ȃ

Ҋ̆ ץ ѿ nҩ ↓ ̂n Ҍ 8̃̆ ADC_RSQ0~RSQ2

↓ ѿ №Ȃ ṿ n ADC_CTL0 DISCNUM[2:0]ᵝ Ȃ

ᴆ ֟ ̆ADC ᴪ ADC_RSQ0~RSQ2

Ҭ▼Ҋ nҩ ̆ ⌠ ↓Ҭ Ȃ ҩ ↓ ↓

̆EOCβ 1Ȃ EOCIEβ 1̆ ֟ ѿҩҬ Ȃ 

11-6.  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7, DISNUM=3'b010

CH12 CH17 CH5

 

↓ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_CTL0 DISNUM[2:0]ᵝ̕ 

3. ADC_RSQx ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 Ҭ ETERCᵝ ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA Ҭ ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ 0 EOC ᵝȂ 

11.4.6. ṿ ⱳ  

ADC_CTL0 Ҭ RWDENβ 1 ̆ ᶏ ↓ ⱳ Ȃ ⱳ ԍ

ṿȂ ADC ᵞԍᵞ ṿ ԍ ṿ ̆

ADC_STAT WDEβ 1Ȃ WDEIEβ 1̆ ֟ Ҭ ȂADC_WDHT

ADC_WDLT ᵞ ṿȂῤ ӊ╠ ̆ ṿҍ

ADC_CTL1 Ҭ DALβ ῏ȂADC_CTL0 RWDEN̆WDSC
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WDCHSEL[4:0]ᵝ ץ ѿ ҩ Ȃ 

11.4.7. Ữ  

ADC_CTL1 DALβ Ữ Ȃ 

Ҭ 1̆2/10/8ᵝ ̆ 6β ̆ Ҋ 11-7. 

12β Ữ ̆ 11-8. 10ᵝ Ữ ̆ 11-9. 8β Ữ 11-10. 6β

Ữ Ȃ 

11-7. 12ᵝ Ữ  

0 0 0 0 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

↓

0 0 0 0D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

↓

DAL=0

DAL=1  

11-8. 10ᵝ Ữ  

0 0 0 0 0 0 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

↓

0 0 0 0 0 0D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

↓ DAL=0

DAL=1  

11-9. 8β Ữ  

0 0 0 0 0 0 0 0 D7 D6 D5 D4 D3 D2 D1 D0

↓

0 0 0 0 0 0 0 0D7 D6 D5 D4 D3 D2 D1 D0

↓
DAL=0

DAL=1  

11-10. 6β Ữ  

0 0 0 0 0 0 0 0 0 0 D5 D4 D3 D2 D1 D0

↓

0 0 0 0 0 00 0 0 0 D5 D4 D3 D2 D1 D0

↓
DAL=0

DAL=1  

11.4.8.  

ADC ᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0
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ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ᶏץ Ҍ Ȃᶛ ̆ 12

ᵝ№ ’Ҋ̆ = +12.5ҩCK_ADC Ȃ 

ᶛ ̔ 

CK_ADC = 40MHz̆ ҹ1.5ҩ ̆ Ӈ ҹ ñ̔1.5+12.5òҩCK_ADC

̆ 0.350usȂ 

11.4.9.  

῀ ҉ ץ ↓ Ȃ ↓ ADC_CTL1

ETSRC[2:0]ᵝ └Ȃ 

11-3. ADC  

ETSRC[2:0]   

000 TIMER0_CH0 

ᴆ  

001 TIMER0_CH1 

010 TIMER0_CH2 

011 TIMER1_CH1 

100 TIMER2_TRGO 

101 TIMER14_CH0 

110 EXTI11 

111 SWRCST ᴆ  

11.4.10. DMA  

DMA ̆ ץ ADC_CTL1 DMAᵝ ᶏ ̆ ᴰ ↓ ҩ

ȂADC ↓ѿҩ ֟ ѿҩ DMA ̆DMA ⌠

ץ ADC_RDATA׆ ᴰ ⌠ Ȃ 

11.4.11. ADCῤ  

ADC_CTL1 TSVRENβ 1̆ ᶏץ ᴰ ̂ADC_IN16̃ VREFINT

̂ADC_IN17Ȃ̃ ᴰ ץ ᴆ Ȃᴰ ₮ ADC

Ȃ ᴰ ҹts_temp Õŝΐᵣ ṿ datasheet

Ȃ̃ ᴰ Ҍ ̆ ᵝTSVRENβ ץ ῒ ԍ Ȃ 

ᴰ ₮ ᴪ ̆ ԍ ֟ ̆

Ẓ ᴪ Ҍ ( 45°C) Ȃῤ ᴰ ԍ ̆ Ҍ

ԍ Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩẒ

Ȃ 

ῤ ̂VREFINT̃ ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINT

ῤ ⌠ADC_IN17῀ Ȃ 
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ᶏ ᴰ ̔ 

1. ᴰ ̂ADC_IN16̃ ↓ ҹ17.1us̕ 

2. ᵝADC_CTL1 Ҭ TSVRENβ̆ ᶏ ᴰ ̕ 

3. ᵝADC_CTL1 ADCONβ̆ ADC ̕ 

4. ADC ᴰ ₮ Vtemperaturĕ Ҋ Ὲ ₮

̔ 

̂ÁC̃ = {̂V25 ï Vtemperaturẽ / Avg_Slope} + 25 

V25̔ ῤ ᴰ 25ÁCҊ ̆ῖ ṿ ῏ datasheetȂ 

Avg_Slope̔ ҍῤ ᴰ ṿ ̆ῖ ṿ ῏

datasheetȂ 

VBAT ԍ ׆ VBAT ᴍ Ȃ ADC_CTL1 Ҭ VBATENβ

1 ̆ᶏ VBAT ̂ADC_IN18̃̆ ѿҩ VBAT ҉ 2№ Ӟ ӊ ꜚ

ᶏ Ȃ ԍ VBAT VDDA ̆ ᶏץ ҩ 2№ Ḡ ADC ᵬȂ

ADC_IN18῀ ⌠VBAT/2̆ ῀ADC_IN18̆ץ ṿ VBAT/2Ȃҹԅ

Ҍ ̆ ֽ ᶏ 2№ Ȃ 

11.4.12. ADCҬ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↓ ̕ 

Â Ԋᴆ̂ ᵝ 1̃Ȃ 

11.4.13. № ̂DRES̃ 

ADC№ ץ ADC_CTL0Ҭ DRES[1:0]ᵝ Ȃ ԍ ֓Ҍ

̆ ᶏץ ᵞ № Ȃ ADCONβҹ0 ̆ ḱ

DRES[1:0]ṿȂ 11-4. Ҍ № tCONV ̆ ᵞ № ⁞

tADCȂ 

11-4. Ҍ № tCONV  

DRES [1:0] 

bits 

tCONV̂ADC 

̃ 

tCONV̂ns̃

̂fADC=30MHz̃ 

tSMPL̂ADC 

̃ 

tADĈADC 

̃ 

tADĈns̃

̂fADC=30MHz̃ 

12 12.5 417ns 1.5 14 467ns 

10 10.5 350ns 1.5 12 400ns 

8 8.5 283ns 1.5 10 333ns 

6 6.5 217ns 1.5 8 267ns 

11.4.14. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ16β Ȃ 



                                                                GD32F3x0Ύ 

177 
 

 

ῒ ṿ ҊῈ ₮̆ῒҬ̆N M ṿ ץ ̆ ᾝ ץ

ADC_OVSAMPCTLҬ OVSENβ ᶏ ̆ ץ ᵞ ₮ ҹףᴇ̆

№ ȂDout̂ñ ADC ₮ nҩ Ḥ ̔ 

Result=
1

M
*В DOUT̂ ñ
n=N-1
n=0                   ̂11-1̃  

҉ ᴆ ᾝ ңҩⱳ ̔ ᵝ Ȃ N ADC_OVSAMPCTL

OVSR[2:0]ᵝ ӈ̆ ṿ ҹ 2x⌠ 256xȂ M ӈԅѿҩ 8ᵝ

̆ ADC_OVSAMPCTLOVSS[3:0]ᵝ Ȃ 

ᾝ ѿҩ 20β ̂256*12ᵝ̃ ṿȂ ᾢ̆ ҩṿ ̆ ᵝ

̆ ᵝ ▼ᵩ №Ῥ ѿҩ ᵌṿֽ̆Ḡ ᵞ 16β ᵝᵬҹ ṿᴰ

῀ ҬȂ 

11-11. 20ᵝ⌠16β  

20ᵝ

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀

 

̔ ᵝ Ҭ 16β ̆ Ӈ ᵝ ᴪ Ȃ 

11-12. 5β ᶛ ԅѿҩ׆ 20β ṿ 16β ṿ

ᶛ Ȃ 

11-12. 5β ᶛ 

2 A C D 620ᵝ

19 15 11 7 3 0

1 5 6 6

15 11 7 3 0

ԓ῀ ᵌṿץ

5ᵝӊ
 

11-5. NM ₮ṿ̂ № ̃ ₮ԅN M ̆
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∆ ṿҹ0XFFFȂ 

11-5. NM ₮ṿ̂ № ̃ 

  

ᵝ 

OVSS= 

0000 

1ᵝ

ᵝ 

OVSS= 

0001 

2ᵝ

ᵝ

OVSS= 

0010 

3ᵝ

ᵝ 

OVSS= 

0011 

4ᵝ

ᵝ

OVSS= 

0100 

5ᵝ

ᵝ

OVSS= 

0101 

6ᵝ

ᵝ 

OVSS= 

0110 

7 ᵝ ᵝ

OVSS= 

0111 

8ᵝ ᵝ

OVSS= 

1000 

2x 0x1FFE 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 0x007F 0x003F 0x001F 

4x 0x3FFC 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 0x007F 0x003F 

8x 0x7FF8 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 0x007F 

16x 0xFFF0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 

32x 0x1FFE0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 

64x 0x3FFC0 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 

128x 0x7FF80 0xFF80 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 

256x 0xFFF00 0xFF00 0xFF80 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 

‰ ̆ Ҍᴪ ̔ ҩ ↓ Ҭ

ׅ Ḡ Ȃ Nҩ ᴪ֟ ѿҩ ̆ѿҩ ᴇ ҹ̔ 

N x tADC = N x ̂tSMPL + tCONṼ                  ̂11-2̃ 

ADC ᵬ  

ᶏ ̆ ADC ᵬ Ȃ 

Â ↓ ̕ 

Â ᴆ ADC ̕ 

Â ̆ ̕ 

Â ̕ 

Â Ȃ 

ADCON=0̆ ץ ̆ ғ Ḡ ADCON=1ӊ╠

Ȃ 
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11.5. ADC  

ADC ̔0x4001 2400 

11.5.1. ̂ADC_STAT̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  STRC Ḡ  EOC WDE 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 STRC ↓  

0̔  

1̔  

↓ ᴆ ᵝȂ ᴆΏ 0 Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 EOC ↓  

0̔  

1̔  

↓ ᴆ ᵝȂ 

ᴆΏ 0 ADC_RDATA Ȃ 

0 WDE Ԋᴆ  

0̔ Ԋᴆ 

1̔֟ Ԋᴆ 

ADC_WDLT ADC_WDHT Ҭ ṿ ̆ ᵝ ᴆ

1̆ ᴆΏ 0 Ȃ 

11.5.2. └ 0̂ ADC_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 



                                                                GD32F3x0Ύ 

180 
 

 

̂32ᵝ̃ Ȃ 

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

Ḡ  DRES [1:0] RWDEN Ḡ  

 rw rw  

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

DISNUM [2:0] Ḡ  DISRC Ḡ  WDSC SM Ḡ  WDEIE EOCIE WDCHSEL [4:0] 

rw  rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:24 DRES [1:0] ADC№  

00̔12ᵝ 

01̔10ᵝ 

10̔8ᵝ  

11̔6ᵝ 

23 RWDEN ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

22:16 Ḡ  Ḡ ᵝṿȂ 

15:13 DISNUM [2:0] Ҋ  

DISNUM[2:0]+1Ȃ 

12 Ḡ  Ḡ ᵝṿȂ 

11 DISRC ↓  

0̔  

1̔ ᶏ  

9 WDSC Ҋ̆  

0̔  

1̔  

8 SM  

0̔  

1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿȂ 

6 WDEIE WDEҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔Ҭ  



                                                                GD32F3x0Ύ 

181 
 

 

1̔Ҭ ᶏ  

4:0 WDCHSEL [4:0]  

00000̔ADC 0 

00001̔ADC 1 

00010̔ADC 2 

éé 

01111̔ADC 15 

10000̔ADC 16 

10001̔ADC 17 

10010̔ADC 18 

̔ADC ῀ 16̆ 17 18№≢ ⌠ ᴰ ̆

VREFINT VBAT ῀Ȃ 

11.5.3. └ 1̂ ADC_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  VBATEN TSVREN SWRCST Ḡ  ETERC ETSRC [2:0] Ḡ  

 rw rw rw  rw rw  

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

Ḡ  DAL Ḡ  DMA Ḡ  RSTCLB CLB CTN ADCON 

 rw  rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24 VBATEN ᵝ ᴆ ᵝ ̆ ԍᶏ VBAT  

0̔VBAT  

1̔VBAT ᶏ  

23 TSVREN ADC 16 17ᶏ  

0̔ADC 16 17  

1̔ADC 16 17ᶏ  

22 SWRCST ᴆ ↓  

ETSRC 111̆ ᵝ ó1ô ↓ Ȃ ᵝ ᴆ ᵝ̆ ᴆ

ᴆ Ȃ 

21 Ḡ  Ḡ ᵝṿȂ 

20 ETERC ↓ ᶏ  
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0̔ ↓  

1̔ ↓ ᶏ  

19:17 ETSRC [2:0] ↓  

000̔TIMER0 CH0 

001̔TIMER0 CH1 

010̔TIMER0 CH2 

011̔TIMER1 CH1 

100̔TIMER2 TRGO  

101̔TIMER14 CH0 

110̔Ҭ 11 

111̔ ᴆ SWRCST 

16:12 Ḡ  Ḡ ᵝṿȂ 

11 DAL  

0̔ ᵞ ᵝ  

1̔ ᵝ  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 DMA DMA ᶏ  

0̔DMA  

1̔DMA ᶏ  

7:4 Ḡ  Ḡ ᵝṿȂ 

3 RSTCLB ‰ ᵝ 

ᵝ ᴆ ᵝ̆ ‰ ∆ ̆ ᵝ ᴆ Ȃ 

0̔ ‰ ∆  

1̔ ‰ ∆  

2 CLB ADC ‰ 

0̔ ‰  

1̔ ‰  

1 CTN  

0̔  

1̔ ᶏ  

0 ADCON ADCȂ ᵝ׆ó0ôó1ô ADCȂ ᵝ ᵝץ ̆

Ҍ ῒזᵝֽֽ ᵝΏó1ô̆ Ȃ 

0̔ ADC  

1̔ᶏ ADC 
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11.5.4. 0̂ ADC_SAMPT0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  SPT18[2:0] SPT17[2:0] SPT16[2:0] SPT15[2:1] 

 rw rw rw rw 

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

SPT15[0] SPT14[2:0] SPT13[2:0] SPT12[2:0] SPT11[2:0] SPT10[2:0] 

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26:24 SPT18[2:0] SPT10[2:0]  

23:21 SPT17[2:0] SPT10[2:0]  

20:18 SPT16[2:0] SPT10[2:0]  

17:15 SPT15[2:0] SPT10[2:0]  

14:12 SPT14[2:0] SPT10[2:0]  

11:9 SPT13[2:0] SPT10[2:0]  

8:6 SPT12[2:0] SPT10[2:0]  

5:3 SPT11[2:0] SPT10[2:0]  

2:0 SPT10[2:0]  

000̔ ҹ1.5  

001̔ ҹ7.5  

010̔ ҹ13.5  

011̔ ҹ28.5  

100̔ ҹ41.5  

101̔ ҹ55.5  

110̔ ҹ71.5  

111̔ ҹ 239.5  

11.5.5. 1̂ ADC_SAMPT1̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 



                                                                GD32F3x0Ύ 

184 
 

 

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

Ḡ  SPT9[2:0] SPT8[2:0] SPT7[2:0] SPT6[2:0] SPT5[2:1] 

 rw rw rw rw rw 

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

SPT5[0] SPT4[2:0] SPT3[2:0] SPT2[2:0] SPT1[2:0] SPT0[2:0] 

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:27 SPT9[2:0] SPT0[2:0]  

26:24 SPT8[2:0] SPT0[2:0]  

23:21 SPT7[2:0] SPT0[2:0]  

20:18 SPT6[2:0] SPT0[2:0]  

17:15 SPT5[2:0] SPT0[2:0]  

14:12 SPT4[2:0] SPT0[2:0]  

11:9 SPT3[2:0] SPT0[2:0]  

8:6 SPT2[2:0] SPT0[2:0]  

5:3 SPT1[2:0] SPT0[2:0]  

2:0 SPT0[2:0]  

000̔ ҹ1.5  

001̔ ҹ7.5  

010̔ ҹ13.5  

011̔ ҹ28.5  

100̔ ҹ41.5  

101̔ ҹ55.5  

110̔ ҹ71.5  

111̔ ҹ 239.5  

11.5.6. ṿ ̂ADC_WDHT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

̂32ᵝ̃ Ȃ 

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

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

Ḡ  WDHT [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDHT [11:0] ᶷ ṿ 

֓ᵝ ӈԅ ᶷ ṿȂ 

11.5.7. ᵞ ṿ ̂ADC_WDLT̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDLT [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDLT [11:0] ᵞᶷ ṿ 

֓ᵝ ӈԅ ᵞᶷ ṿȂ 

11.5.8. ↓ 0̂ ADC_RSQ0̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RL [3:0] RSQ15[4:1] 

 rw rw 

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

RSQ15[0] RSQ14[4:0] RSQ13[4:0] RSQ12[4:0] 

rw rw rw rw 

 

ᵝ/ᵝ    
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31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 RL [3:0] ↓  

↓ ↓Ҭ ҹ RL[3:0]+1. 

19:15 RSQ15[4:0] RSQ0[4:0]  

14:10 RSQ14[4:0] RSQ0[4:0]  

9:5 RSQ13[4:0] RSQ0[4:0]  

4:0 RSQ12[4:0] RSQ0[4:0]  

11.5.9. ↓ 1̂ ADC_RSQ1̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RSQ11[4:0] RSQ10[4:0] RSQ9[4:1] 

 rw rw rw 

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

RSQ9[0] RSQ8[4:0] RSQ7[4:0] RSQ6[4:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:25 RSQ11[4:0] RSQ0[4:0]  

24:20 RSQ10[4:0] RSQ0[4:0]  

19:15 RSQ9[4:0] RSQ0[4:0]  

14:10 RSQ8[4:0] RSQ0[4:0]  

9:5 RSQ7[4:0] RSQ0[4:0]  

4:0 RSQ6[4:0] RSQ0[4:0]  

11.5.10. ↓ 2̂ ADC_RSQ2̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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Ḡ  RSQ5[4:0] RSQ4[4:0] RSQ3[4:1] 

 rw rw rw 

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

RSQ3[0] RSQ2[4:0] RSQ1[4:0] RSQ0[4:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:25 RSQ5[4:0] RSQ0[4:0]  

24:20 RSQ4[4:0] RSQ0[4:0]  

19:15 RSQ3[4:0] RSQ0[4:0]  

14:10 RSQ2[4:0] RSQ0[4:0]  

9:5 RSQ1[4:0] RSQ0[4:0]  

4:0 RSQ0[4:0] ̂0..18̃Ώ῀ ֓ᵝ nҩ  

11.5.11. ̂ADC_RDATÃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RDATA [15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RDATA [15:0]  

֓ᵝ ԅ ̆ Ȃ 

11.5.12. └ ̂ADC_OVSAMPCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000_0000 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

Ḡ  TOVS OVSS [3:0] OVSR [2:0] Ḡ  OVSEN 

 rw rw rw  rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 TOVS  

ᵝ ᴆ Ȃ 

0̔ ѿ ̆  

1̔ ԍ ѿ ̆

̂OVSR[2:0]̃‗  

̔ ADCON=0ᴆ ᾛ Ώ ᵝ̂ Ȃ̃ 

8:5 OVSS [3:0] ᵝ 

ᵝ ᴆ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1β  

0010̔ 2β  

0011̔ 3β  

0100̔ 4β  

0101̔ 5β  

0110̔ 6β  

0111̔ 7β  

1000̔ 8β  

ῒᵩᵝḠ  

̔ ADCON=0 Ṝ̆ ᾛ ᴆ ᵝ Ώ ᵬ̂ Ḡ

̃Ȃ 

4:2 OVSR [2:0]  

֓ᵝ ӈԅ Ȃ 

000̔2x 

001̔4x 

010̔8x 

011̔16x 

100̔32x 

101̔64x 

110̔128x 

111̔256x 

̔ ADCON=0 Ṝ̆ ᾛ ᴆ ᵝ Ώ ᵬ̂ Ḡ
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̃Ȃ 

1 Ḡ  Ḡ ᵝṿȂ 

0 OVSEN ᶏ  

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔ ᶏ  

̔ ADCON=0 Ṝ̆ ᾛ ᴆ ᵝ Ώ ᵬ̂ Ḡ

̃Ȃ 
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12. ̂DAC̃ 

 ׃ .12.1

/ ץ 12β ҹ ҉ ₮Ȃ ץ 8β

12β ̆ Ȃ ᶏ ԅ ̆DMA ԍ ῀ Ȃ 

₮ ̆ ≠ץ DAC ₮ ‖ ꜚ ⱬȂ 

12.2. Һ  

DAC Һ Ҋ̔ 

Â 8β 12β № ̕ 

Â ̕ 

Â DMAⱳ ҍ ̕ 

Â ̕ 

Â Ԋᴆ ̕ 

Â ῀ VDDA̕  

Â ̂LSFR ҈ ̃̕  

12-1. DAC ҹDAC ̆ 

 

12-1. DAC ₮ԅ Ȃ 
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12-1. DAC  

DAC └

SWTRx

EXTI_9

└

D
D

M
A

 E
N

x

D
T
E

N
x

D
M

A
 r
e
q
u
e
st

x

OUTx_DH
̂ ̃

OUTx_DO

12-bit 12-bit 12-bit

DAC

DAC_ENx

buff

DBOFFx

V
D

D
A

V
S

S
A

D
A

C
y

_
O

U
T

x

D
W

B
W

x
[3

:0
]

D
W

M
x[

1
:0

]

TIMERx_
TRGO

12-bit

 

 

 

12-1. DAC 

  Ḥ  

VDDA  ῀̆  

VSSA  ῀̆  

DACy_OUTx DAC ₮ ₮Ḥ  

Ҋ ↓₮ԅDAC ҍ ₮Ḥ Ȃ 

12-2. DACҍ ₮ 

 DAC0 

 0 

DAC ₮ I/O PA4 

DAC ₮ BUFFER

ⱳ  
 

ᴆ ⱳ   

EXTI Ḥ  EXTI_9 

TIMER Ḥ  

TIMER1_TRGO 

TIMER2_TRGO 

TIMER5_TRGO 

TIMER14_TRGO 

̔ ᶏ DAC ╠̆GPIÔ DAC ₮I/Õ ҹ Ȃ 
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12.3. ⱳ  

12.3.1. DACᶏ  

DAC_CTL0 Ҭ DENxβ 1̆ ץ DAC ҉ ̆DAC ῃ ꜚ

tWAKEUP Ȃ 

12.3.2. DAC ₮ ‖ 

ҹԅ ᵞ ₮ ̆ ’Ҋ ꜚ ̆ ҩ DAC ῤ

ԅѿҩ ₮ ‖ Ȃ 

’Ҋ̆ ₮ ‖ ̆ ץ DAC_CTL0 DBOFFxβ

῏ ‖ Ȃ 

12.3.3. DAC  

ԍ 12β DACḠ ̂OUTx_DH̃̆ ץ OUTx_R12DHȁOUTx_L12DH

OUTx_R8DHҬ ᴋ ѿҩ Ώ῀ Ȃ ⱴ ⌠OUTx_R8DH ̆

8β ᵝ ̆4β ᵞ ᵝ └ ҹ4Ωb0000Ȃ 

12.3.4. DAC  

DAC ץ ᴆ Ḥ ҉ Ȃ ץ DAC_CTL0 Ҭ

DTENxβ ᶏ Ȃ ץ DAC_CTL0 ҬDTSELxᵝ ̆ 12-3. 

DAC Ȃ 

12-3. DAC  

DTSELx[2:0]   

3bô000 TIMER5_TRGO 

ᴆ  

3bô001 TIMER2_TRGO 

3bô010 Ḡ  

3bô011 TIMER14_TRGO 

3bô100 TIMER1_TRGO 

3bô101 Ḡ  

3bô110 EXTI_9 

3bô111 SWTR ᴆ  

TIMERx_TRGOḤ ̆ ᴆ DAC_SWT SWTRx

ᵝ Ȃ 
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12.3.5. DAC  

ᶏ ԅ ̂ DAC_CTL0 DTENxβ̃̆ Ԋᴆ

̆DACḠ ̂OUTx_DH̃ᴪ ⌠DAC ₮ ̂OUTx_DÕȂ

ᶏ ’Ҋ̆DACḠ ̂OUTx_DH̃ᴪ ꜚ ⌠ DAC ₮

̂OUTx_DOȂ̃ 

DACḠ ̂OUTx_DH̃ⱴ ⌠OUTx_DO ̆ tSETTLINGӊ ̆

₮ ̆tSETTLINGṿҍ ₮ ῏Ȃ 

12.3.6. DAC  

ң ץ ⱴ ⌠ DAC ₮ ̔LFSR ҈ Ȃ ץ

DAC_CTL0 DWMxβ Ȃ ṿ ץ DAC_CTL0

DAC ᵝ ̂DWBWx̃β Ȃ 

LFSR ̔ DAC └ Ҭ ѿҩ ᵝ ̂LFSR̃Ȃ Ҋ L̆FSR

ṿҍ OUTx_DHṿ ⱴ ̆ Ώ῀⌠ DAC ₮ ̂OUTx_DOȂ̃ DAC

ᵝ ԍ12 ̆LFSRṿ ԍLFSR ᵞ DWBWxβ̆ ᵝ Ȃ 

12-2. DAC LFSR 

>= 1

=1

10 119876543210

12

X
12

X
6

X
4

X
1

X
0

NOR

XOR

 

҈ ̔҈ ṿҍ OUTx_DHṿ ⱴ ̆ Ώ῀⌠ DAC ₮

̂OUTx_DOȂ̃҈ ṿ ṿҹ 0̆ ṿҹ̂2 << DWBWx̃ - 1Ȃ 
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12-3. DAC҈  

(2<<DWBWx)-1 

DACx_OUTy_DH 
value

 

12.3.7. DAC ₮  

DAC ҉ ₮ ‗ԍҊ ̔ 

VDAC_OUT=VDDA*OUTx_DO/4096                   (12-1) 

῀ ₮ ̆ ₮ ҹ 0⌠VDDAȂ 

12.3.8. DMA  

ᶏ ’Ҋ̆ DAC_CTL0 DDMAENxᵝ ᶏ DMA Ȃ

ᴆ Ṝ̂Ҍ ᴆ ̃̆↕֟ ѿҩ DMA Ȃ 

╠ѿҩ ӊ╠ ԋҩ ⌠ ̆↕Ҍ ⌠ ̆ ғ

ԊᴆȂDAC_STAT0 Ҭ DDUDRxβ 1̆ DAC_CTL0 Ҭ DDUDRIEx

ᵝ 1̆ ↕ᴪ֟ Ҭ Ȃ 
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12.4. DAC  

DAC0 ̔0x4000 7400 

12.4.1. DACx└  (DAC_CTL0) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

DDUDR 

IE0 

DDMA 

EN0 

DWBW0[3:0] DWM0[1:0] DTSEL0[2:0]  DTEN0 DBOFF0 DEN0 

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿ 

13 DDUDRIE0 DACx_OUT0 DMA Ҭ ᶏ  

0: DACx_OUT0 DMA Ҭ  

1: DACx_OUT0 DMA Ҭ ᶏ  

12 DDMAEN0 DACx_OUT0 DMAᶏ  

0̔DACx_OUT0 DMA  

1̔DACx_OUT0 DMA ᶏ  

11:8 DWBW0[3:0] DACx_OUT0 ᵝ  

֓ᵝ ԅ DACx_OUT0 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ

Ҍ LFSR ᵝ[n-1̆0]̕҈ Ҋ̆ ֓ᵝ ҈ ṿҹ(2<<(n-1))-

1ȂῒҬ̆nҹ ᵝ Ȃ 

0000̔ Ḥ ᵝ ҹ 1 

0001̔ Ḥ ᵝ ҹ 2 

0010̔ Ḥ ᵝ ҹ 3 

0011̔ Ḥ ᵝ ҹ 4 

0100̔ Ḥ ᵝ ҹ 5 

0101̔ Ḥ ᵝ ҹ 6 

0110̔ Ḥ ᵝ ҹ 7 

0111̔ Ḥ ᵝ ҹ 8 

1000̔ Ḥ ᵝ ҹ 9 

1001̔ Ḥ ᵝ ҹ 10 

1010̔ Ḥ ᵝ ҹ 11 
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Ó1011̔ Ḥ ᵝ ҹ12 

7:6 DWM0[1:0] DACx_OUT0  

֓ᵝ ԅ DACx_OUT0 ᶏ ̂DTEN0=1̃ ’Ҋ̆

DACx_OUT0 Ȃ 

00̔  

01̔LFSR  

1x̔҈  

5:3 DTSEL0[2:0] DACx_OUT0  

֓ᵝֽ DTEN=1 ԍ DAC Ԋᴆ ᶏ Ȃ 

000̔TIMER5 TRGO  

001̔TIMER2 TRGO 

010̔Reserved 

011̔TIMER14 TRGO  

100̔TIMER1 TRGO  

101̔Reserved 

110̔ Ҭ 9 

111̔ ᴆ  

2 DTEN0 DACx_OUT0 ᶏ  

0̔DACx_OUT0  

1̔DACx_OUT0 ᶏ  

1 DBOFF0 DACx_OUT0 ₮ ‖ ῏  

0̔DACx_OUT0 ₮ ‖ ץ̆ ᵞ ₮ ̆ ꜚ ⱬ 

1̔DACx_OUT0 ₮ ‖ ῏  

0 DEN0 DACx_OUT0ᶏ  

0̔DACx_OUT0  

1̔DACx_OUT0ᶏ  

12.4.2. DACxᴆ  (DAC_SWT) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  SWTR0 

 w 
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ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 SWTR0 DACx_OUT0 ᴆ ̆ ᴆ Ȃ 

0̔ ᴆ  

1̔ ᴆ ᶏ  

12.4.3. DAC_OUT0 12ᵝ Ḡ  (DAC_OUT0_R12DH) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT0_DH[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

12.4.4. DAC_OUT0 12ᵝ Ḡ  (DAC_OUT0_L12DH) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

OUT0_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT0_DH[11:0] DACx_OUT0 12ᵝ  
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֓ᵝ ԅ DACx_OUT0 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

12.4.5. DAC_OUT0 8ᵝ Ḡ  (DAC_OUT0_R8DH) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT0_DH[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 OUT0_DH[7:0] DACx_OUT0 8ᵝ  

֓ᵝ ԅ DACx_OUT0 8ᵝ ᵝȂ 

12.4.6. DAC_OUT0 ₮  (DAC_OUT0_DO) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT0_DO [11:0] 

 r 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DO [11:0] DACx_OUT0₮Ȃ 

֓ᵝҹ ̆ Ữ DACx_OUT0 Ȃ 
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12.4.7. DAC 0 (DAC_STAT0) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  DDUDR1 Ḡ  

 rc_w1  

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

Ḡ  DDUDR0 Ḡ  

 rc_w1  

 

ᵝ/β    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 DDUDR1 DACx_OUT1 DMA ᵝ̆ ᴆ ᵝ̆ ᴆΏ1 Ȃ 

0̔  

1̔ ̂DAC ֟ ԍDMAD ̃ 

28:16 Ḡ  Ḡ ᵝṿȂ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13 DDUDR0 DACx_OUT0 DMA ᵝ̆ ᴆ ᵝ̆ ᴆΏ1 Ȃ 

0̔  

1̔ ̂DAC ֟ ԍDMAD ̃ 

12:0 Ḡ  Ḡ ᵝṿȂ 
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13. ̂CMP̃ 

 ׃ .13.1

ᵬ̆ῒ ₮ ԍI / O ̆Ӟ ᶏ Ȃ 

Ḥ MCU׆ᵞⱳ Ҭ ̆ ѿ ᴆҊ̆ Ḥ ᵬҹ

TIMER ̆ DAC TIMERPWM ₮̆ ץ └Ȃ 

13.2. Һ  

Â ̕ 

Â ̕ 

Â ȁⱳ ̕ 

Â ҩ Ҋץ Ḥ ᵬҹ ῀ ̕ 

͠ DAC ₮̕ 

͠ I / O̕  

͠ 0.25ȁ0.5ȁ0.75ȁ1Ṑ ῤ ̕ 

Â ̕ 

Â ₮⌠I / O ̕ 

Â ᵬҹ ₮⌠ ̕ 

Â ₮⌠EXTIȂ 

13.3. ⱳ  

Ҋ̔ 
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13-1.  

῏

CMP0MSEL[2:0]

CMP1MSEL[2:0]

100

101

110

000

010

001

011

CMP0PL

1

0

100

101

110

000

010

001

011

CMP1PL

1

0

 

̔VREFINT1.2V. 

13.3.1.  

ҍAPB ̆ ҍPCLK Ȃ ҍSYSCFG№֣῍ ᵝ ᶏ ᵝȂ 

13.3.2. I / O  

ҹ ῀ ӊ╠̆ ҹ Ȃ 

Datasheetӈ̆ ₮ ⌠ I / O Ȃ 

₮ ῤ ₮Ȃ 

₮ῤ ⌠ ױז̆ ῏ Ҋ̔ 

Â CMP ₮ ⌠ ῀ ̕ 

Â CMP ₮ ⌠ Ҭ ⱳ ̕ 

Â CMP ₮ ⌠ OCPRE_CLRȂ 

ҹԅ Ҋ ᵬ̆ ₮ Ҍᴪ ҹPCLK̓͂ Ȃ 
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13-1 CMP ῀ ₮ ԅCMP ῀ ₮Ȃ 

13-1 CMP ῀ ₮  

 CMP0 CMP1 

CMP ῀

⌠ I / O 

PA1 

PA4 

PA1 

PA3 

CMP ῀

⌠ I / O 

PA0 

PA4 

PA5 

PA2 

PA4 

PA5 

CMP ῀

⌠ῤ Ḥ  

VREFINT/4 

VREFINT/2 

VREFINT*3/4 

VREFINT 

DAC0_OUT0 

VREFINT/4 

VREFINT/2 

VREFINT*3/4 

VREFINT 

DAC0_OUT0 

CMP ₮ ⌠   

I / O 

PA0 

PA6 

PA11 

PA2 

PA7 

PA12 

CMP ₮ ⌠ 

EXTI 
 

CMP ₮ ⌠ῤ

Ḥ  

TIMER0_CH0 

TIMER1_CH3 

TIMER2_CH0 

TIMER0 OCPRE_CLR 

TIMER1 OCPRE_CLR 

TIMER2 OCPRE_CLR 

TIMER0_CH0 

TIMER1_CH3 

TIMER2_CH0 

TIMER0 OCPRE_CLR 

TIMER1 OCPRE_CLR 

TIMER2 OCPRE_CLR 

CMP ₮̂

└Ḡ ̃ 
TIMER0 BRKIN 

13.3.3. ᶫ  

ԍ ̆ ⱳ ᴰ ӊ ̆ CMP_CSβ

CMPxM[1:0] Ȃ CMPxM[1:0]ҹ 2ôb 00̆ ץ ⱳ

ᵬ̆ᵖ CMPxM[1:0]ҹ 2ôb 11̆ ץ ⱳ ᵬȂ 

13.3.4.  

CMP_CSWNDENβ ᵝ̆ ᶏ ̆ 1 ῀

ҍ 0 ῀ Ȃ CMP0CMP1 ῀ Ҍ ῤ ̆

ץ № CMP0 CMP1 ₮ ῀ ̆ ҉Ҋ ῀

ῤ ṿ‗ Ȃ 
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13.3.5.  

ҹԅ ᾧ Ḥ Ẋ ₮̆ ԅ ⱳ ̆ └

└ ṿȂ ⱳ ץ ῏ Ȃ 

13-2.  

CMP_IM+Vhyst

CMP_OUT

CMP_IM-Vhyst

CMP_IM

CMP_IP

 

13.3.6. ΏḠ  

└ ̂CMP_CS̃ CMPxLKβ ҹ1 ΏḠ ȂCMP1LK

Ώ1 C̆MP_CS[31:16]ᵝ ᴪ ҹ ᵝ C̆MP0LKΏ1 C̆MP_CS[15:0]β ᴪ ҹ

ᵝ̆ MCU ᵝ ץ ᵝȂ 

13.3.7. Ҭ  

CMP ₮ ⌠EXTĬEXTI ҩCMP Ȃ ҩⱳ ̆ ֟ץ Ҭ

Ԋᴆ̆ ԍ ₮ Ȃ 
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13.4. CMP  

CMP ̔0x4001 001C 

13.4.1. CMP └ ̂CMP_CS̃ 

Ẓ : 0x00 

ᵝṿ: 0x0000 0000 

̂32β ̃ Ȃ 

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

CMP1LK CMP1O CMP1HST[1:0] CMP1PL CMP1OSEL[2:0] WNDEN CMP1MSEL[2:0] CMP1M[1:0] Ḡ  CMP1EN 

rwo r rw rw rw rw rw rw  rw 

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

CMP0LK CMP0O CMP0HST[1:0] CMP0PL CMP0OSEL[2:0] Ḡ  CMP0MSEL[2:0] CMP0M[1:0] CMP0SW CMP0EN 

rwo r rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31 CMP1LK CMP1ΏḠ  

ᵝ CMP1 └ᵝ ҹ ̆ ᵝ ᴆ ᵝѿ ̆ ᵝ

Ȃ 

0̔ CMP_CS[31:16]Ώᵝ 

1̔ CMP_CS[31:16]ᵝ 

30 CMP1O CMP1₮ 

ᵝ CMP1₮ ̆ ᵝȂ 

0̔ ῀ ᵞԍ ῀ ̆ ₮ҹᵞ  

1̔ ῀ ԍ ῀ ̆ ₮ҹ  

29:28 CMP1HST[1:0] CMP1  

ᵝ ԍ └ Ȃ 

00̔  

01̔ᵞ  

10̔Ҭ  

11̔  

27 CMP1PL CMP1₮   

ᵝ ԍ └CMP1₮ Ȃ 

0̔ ₮  

1̔ ₮  

26:24 CMP1OSEL[2:0] CMP1₮  

ᵝ ԍ └CMP1₮ Ȃ 

000̔  
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001̔ 0Ҭ ῀ 

010̔ 0 0 ῀  

011̔ 0 OCPRE_CLR ῀ 

100̔ 1 3 ῀  

101̔ 1 OCPRE_CLR῀ 

110̔ 2 0 ῀  

111̔ 2 OCPRE_CLR῀ 

̔ᶏ ₮Ḥ ̆ ᾢᶏ CMP̆Ῥ

Ȃ 

23 WNDEN ᶏ  

ᵝ ԍ CMP1_IP͂ Ȃ 

0̔ CMP1_IP⌠CMP1 ῀  

1̔ CMP1_IP⌠CMP0_IP 

22:20 CMP1MSEL[2:0] CMP1_IM͂  

ᵝ ԍ CMP1 ῀ CMP1_IM͂ Ȃ 

000̔VREFINT / 4 

001̔VREFINT / 2 

010̔VREFINT * 3 / 4 

011̔VREFINT 

100̔PA4̂DAC0_OUT0̃ 

101̔PA5 

110̔PA2 

111̔Ḡ  

19:18 CMP1M[1:0] CMP1  

ᵝ ԍ └CMP1 ץ ⱳ Ȃ 

00̔  / ῃⱳ  

01̔Ҭ  / Ҭⱳ  

10̔ᵞ  / γⱳ  

11̔ ᵞ  / γ ⱳ  

17 Ḡ  Ḡ ᵝṿȂ 

16 CMP1EN CMP1ᶏ  

0̔ CMP1 Ȃ 

1̔ CMP1ᶏ Ȃ 

15 CMP0LK CMP0ΏḠ  

ᵝ CMP0 └ᵝ ҹ Ȃ ᵝ ᴆ ᵝѿ ̆ ᵝ

Ȃ 

0̔ CMP_CS[15:0]Ώᵝ 

1̔ CMP_CS[15:0]ᵝ 

14 CMP0O CMP0₮ 
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ᵝ CMP0₮ ̆ ᵝȂ 

0̔ ῀ ᵞԍ ῀ ̆ ₮ҹᵞ  

1̔ ῀ ԍ ῀ ̆ ₮ҹ  

13:12 CMP0HST[1:0] CMP0  

ᵝ ԍ └ Ȃ 

00̔  

01̔ᵞ  

10̔Ҭ  

11̔  

11 CMP0PL CMP0₮  

ᵝ ԍ └CMP0₮ Ȃ 

0̔ ₮  

1̔ ₮  

10:8 CMP0OSEL[2:0] CMP0 ₮  

ᵝ ԍ └CMP0₮ Ȃ 

000̔  

001̔ 0Ҭ ῀ 

010̔ 0 0 ῀  

011̔ 0 OCPRE_CLR῀ 

100̔ 1 3 ῀  

101̔ 1 OCPRE_CLR῀ 

110̔ 2 0 ῀  

111̔ 2 OCPRE_CLR῀ 

̔ᶏ ₮Ḥ ̆ ᾢᶏ CMP̆Ῥ

Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 CMP0MSEL[2:0] CMP0_IM͂  

ᵝ ԍ CMP0 ῀ CMP0_IM͂ Ȃ 

000̔VREFINT / 4 

001̔VREFINT / 2 

010̔VREFINT * 3 / 4 

011̔VREFINT 

100̔PA4̂DAC0_OUT0̃ 

101̔PA5 

110̔PA0 

111̔Ḡ  

3:2 CMP0M[1:0] CMP0  

ᵝ ԍ └CMP0 ץ ⱳ Ȃ 

00̔  / ῃⱳ  
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01̔Ҭ  / Ҭⱳ  

10̔ᵞ  / γⱳ  

11̔ ᵞ  / γ ⱳ  

1 CMP0SW CMP0῏  

ᵝ ԍ ῏CMP0 ῀ PA1ҍPA4ӊ Ȃ 

0̔ ῏  

1̔ ῏ ᶏ  

0 CMP0EN CMP0ᶏ  

0̔ CMP0  

1̔ CMP0ᶏ  
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14. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ Ṝ̆ᴪ ѿҩ ᵝȂ ᵬ

Ṝ Ảץ Ȃ 

14.1. ̂FWDGT̃ 

 ׃ .14.1.1

̂FWDGT̃ ̂IRC40K̃̆ ᶏҺ ̆FWDGTᶭ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠0̆ ᴪ֟ ѿҩ ᵝȂᶏ

ΏḠ ⱳ ץ ᾧ ṿ Ȃ 

14.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ Ҋңץ̆ ’Ҋ ֟ ᵝ̔ 

͠ ⌠0 ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝȂ 

Â ̆ Һ ̂ᶛ Ҋ̃ ׅ ᵬ̕ 

Â ᴆ └ᵝ̆ └ ҉ ꜚ ꜚ ̕ 

Â ץ Ҋ Ả ᵬȂ 

14.1.3. ⱳ  

ѿҩ8 № ѿҩ12ᵝ Ҋ ⁞ Ȃ 14-1. 

ҹ ⱳ Ȃ 
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14-1.  

 

IRC40K 
ᵝ

 №  

/4/8ŀ/256 

12ᵝ Ҋ ⁞

 

 
└  

 

: PUD  

:RUD
 

 

└ ̂FWDGT_CTL̃ҬΏ0xCCCC ץ ̆ Ҋ

Ȃ ⌠0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ FWDGT_CTLҬΏ0xAAAA ץ ̆ ṿ ԍ

̂FWDGT_RLD̃Ȃ ᴆ ץ ṿ ⌠0x000ӊ╠ ץ

֟ ᵝȂ 

Ӟ ᵬҹ ̆ ̂FWDGT_WND̃

Ҭ ṿ Ȃ ᵬ ̆ ṿ ԍ

̂FWDGT_WND Ҭ̃ Ữ ṿ̆ ᴪ ᵝȂFWDGT_WND ṿ 0x00000FFF̆

ץ Ώ ̆ Ӈ ῏ Ȃ ṿѿ ̆ ᴪ

ѿ ⱴ ꜚᵬ̆ Ҋ ⁞ ҹFWDGT_RLDҬ ṿ̆ ᵝ №

Ȃ 

Ҭ ԅñᴆ òⱳ ̆ Ӈ ҉ Ṝ ꜚ

Ȃҹԅ ᾧ ᵝ̆ ᴆ ⌠0x000ӊ╠ Ȃ 

№ ̂FWDGT_PSC̃ FWDGT_RLD ΏḠ ⱳ Ȃ Ώ ⌠ ֓

ӊ╠̆ Ώ0x5555⌠FWDGT_CTLҬȂΏῒזᴋᵥṿ⌠FWDGT_CTLҬ ᴪῬ ꜚ

֓ ΏḠ Ȃ FWDGT_PSC FWDGT_RLD F̆WDGT_STAT

ᵝ 1Ȃ 

DBG └ 0̂DBG_CTL0̃Ҭ FWDGT_HOLDᵝ 0̆ ᶏCortex®-M4ῤ Ả

̂ Ҋ̃ ᶭ ᵬȂ FWDGT_HOLDᵝ 1̆

ҊẢ ᵬȂ 

14-1. 40kHẑIRC40K̃ /  

№  PSC[2:0] ᵝ 
̂ms̃ 

RLD[11:0]=0x000 

̂ms̃ 

RLD[11:0]=0xFFF 

1 / 4 000 0.025 409.525 

1 / 8 001 0.025 819.025 

1 / 16 010 0.025 1638.025 

1 / 32 011 0.025 3276.025 
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№  PSC[2:0] ᵝ 
̂ms̃ 

RLD[11:0]=0x000 

̂ms̃ 

RLD[11:0]=0xFFF 

1 / 64 100 0.025 6552.025 

1 / 128 101 0.025 13104.025 

1 / 256 110 or 111 0.025 26208.025 

‰IRC40K ᶏץ ⱴ Ȃ 

̔ reloadᵬӊ ̆ ῀deepsleep / standby̆

ᴆ ̆ reloadפ deepsleep / standbyפҬ ῀̂3ҩ̃҉ץIRC40K

Ȃ 
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14.1.4. FWDGT  

FWDGT ̔0x4000 3000 

└ ̂FWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CMD[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CMD[15:0] Ώ̆Ώ῀Ҍ ṿ ֟ Ҍ ⱳ  

0x5555̔῏ FWDGT_PSCȁFWDGT_RLDFWDGT_WND ΏḠ  

0xCCCC̔ Ȃ ⁞⌠0 ֟ ᵝ 

0xAAAA̔  

№ ̂FWDGT_PSC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  PSC[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 PSC[2:0] № ȂΏ ֓ᵝӊ╠ FWDGT_CTLΏ

0x5555ΏḠ Ȃ Ώ ҩ Ҭ F̆WDGT_STAT PUDβ

1̆ ṿ Ȃ 

000̔1 / 4 
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001̔1 / 8 

010̔1 / 16 

011̔1 / 32 

100̔1 / 64 

101̔1 / 128 

110̔1 / 256 

111̔1 / 256 

ᶏ ₃ҩ № ̆ № ṿӊ╠ ⌠PUDβ 0Ȃ

№ Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ ̂ ῀

╠ PUDṿ Ȃ̃ 

̂FWDGT_RLD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RLD [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 RLD[11:0] ṿȂ FWDGT_CTL Ώ῀ 0xAAAA

Ṝ̆ ҩṿᴪ ⌠ ҬȂ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ 0x5555Ȃ

Ώ ҩ Ҭ̆FWDGT_STAT RUDᵝ ׆1̆ Ҭ

ᴋᵥṿ Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠ RUDᵝ 0Ȃ

ԅ ṿ ̆ ף ӊ╠Ҍ RUDṿ ̂ ῀ ╠

RUDṿ Ȃ̃ 

̂FWDGT_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

Ḡ  WUD RUD PUD 

 r r r 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

2 WUD ṿ  

FWDGT_WND Ώ ᵬ ̆ ᵝ 1̆ FWDGT_WND ᴋ

ᵥṿ Ȃ 

1 RUD ṿ  

FWDGT_RLD Ώ ᵬ ̆ ᵝ 1̆ FWDGT_RLD ᴋᵥ

ṿ Ȃ 

0 PUD № ṿ  

FWDGT_PSC Ώ ᵬ ̆ ᵝ 1̆ FWDGT_PSC ᴋ

ᵥṿ Ȃ 

̂FWDGT_WND̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WND[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WND[11:0] ṿȂ ֓ᵝ ṿ ҉ ṿҍ Ҋ ⁞

Ȃ ṿ ԍ WND[11:0]Ҭṿ̆ ᵬᴪ ᵝȂ

ṿ̆FWDGT_STATҬ WUDβ Ḡ ᵝ Ȃ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ 0x5555Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠WUDᵝ 0Ȃ ԅ

῀ᵞⱳ Ҋ̆ ԅ ṿ ̆ ף ӊ╠Ҍ WUDṿ

̂ ῀ ╠ WUDṿ Ȃ̃ 
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14.2. ̂WWDGT̃ 

 ׃ .14.2.1

̂WWDGT̃ ᴆ Ȃ

̆ Ҋ ⁞ ṿ ⁞ Ȃ ṿ ⌠0x3Fᴪ֟ ᵝ̂CNT[6]ᵝ 0̃Ȃ

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠ 0x40̆ᴪ֟ ѿҩ ╠

̆ ᶏ Ҭ ᴪ֟ ╠ Ҭ Ȃ 

APB1 № Ȃ ԍ

Ȃ 

14.2.2. Һ  

Â 7ᵝ Ҋ ⁞ ̕ 

Â ᶏ ̆ Ҋңץ ’ᴪ֟ ᵝ̔ 

͠ ⌠0x3F ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝȂ 

Â ╠ Ҭ ̂EWĨ̔ ̆Ҭ ᶏ ̆ ṿ ⌠0x40ᴪ֟ Ҭ ̕ 

Â ץ Ҋ Ả ᵬȂ 

14.2.3. ⱳ  

ᶏ ̂ WWDGT_CTL WDGTENβ 1̃̆ ṿ ⌠0x3F

Ṝ֟ ᵝ̂CNT[6]ᵝ 0̃Ȃ ṿ ⌠ ṿӊ╠̆

Ӟᴪ֟ ᵝȂ 

14-2.  

 

 β

Write WWDGT_CTL 

CNT>WIN 

CNT[6]=0 

 

 

 β

PCLK1/4096 №
/1/2/4/8

 

 

7ᵝ ⁞  CNT  

 WIN  

WDGTEN
 

 

҉ ᵝӊ ῏ Ȃ ᴆ ץ WWDGT_CTLWDGTENΏ1

Ȃ ̆ ⁞ ̆ ṿ

ԍ0x3F̆Ӟ CNT[6]ᵝ 1ȂCNT[6:0]‗ ԅң ӊ Ȃ

⁞ ‗ԍAPB1 № ̂WWDGT_CFG PSC[1:0]ᵝ Ȃ̃ 
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̂WWDGT_CFG̃Ҭ WIN[6:0]ᵝ ṿȂ ṿ ԍ ṿ̆

ғ ԍ0x3F Ṝ̆ Ҋ ץ ᾧ ᵝ̆ ↕ ᵝȂ 

WWDGT_CFG EWIEβ 1 ᶏץ ╠ Ҭ ̂EWĨ̆ ṿ ⌠0x40

Ṝ Ҭ ֟ Ȃ ץ Ҭ Ⱶ ̂ISR̃ ҹ̂ᶛ Ḥ

̃̆ № ᴆ ץ ᴆ ᵝ Ṝ Ȃ ̆ ISRҬ

ᴆ ץ ᴆ Ȃ ’Ҋ̆ Ҍᴪ

ᵝᵖ ץ ԍῒז Ȃ 

WWDGT_STAT EWIFβΏ0 ץ EWIҬ Ȃ 

14-3.  

 

 CNT>WIN ̆Ώ WWDGT_CTL̆

ѿ ᵝ

  

  

CNT[6]=0  ֟ ᵝ  

0x7F 
Start 

CNT[6:0] 

0x3F 

WIN 

Write  CNT  
Start 

 

Ὲ Ҋ̔ 

tWWDGT=tPCLK1 Ĭ4096 Ĭ2
PSC
 Ĭ CNTφ:0+1  ̂ms̃           ̂14-1̃ 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔APB1ץmsҹ ᵝ  

tWWDGT ṿ ṿ 14-2. 84MHẑfPCLK1̃ / ṿȂ 

14-2. 84MHẑfPCLK1̃ / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1 / 1 00 48 ɛs 3.07 ms 

1 / 2 01 97 ɛs 6.21 ms 

1 / 4 10 195 ɛs 12.48 ms 

1 / 8 11 390 ɛs 24.96 ms 

MCU Ҭ WWDGT_HOLDᵝ 0̆ ᶏCortex®-M4ῤ Ả ᵬ̂

Ҋ̃̆ Ӟ ץ ᵬȂ WWDGT_HOLDᵝ 1 ̆
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ҊẢ Ȃ 
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14.2.4. WWDGT  

WWDGT ̔0x4000 2C00 

└ ̂WWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDGTEN CNT[6:0] 

 rs rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 WDGTEN ̆ ᴆ ᵝ Ṝ 0̆Ώ 0 Ȃ 

0̔῏  

1̔  

6:0 CNT[6:0] ṿȂ ṿ׆ 0x40 ⌠ 0x3F ̆֟

ᵝȂ ṿ ԍ ṿ Ṝ̆Ώ ֟ץ ᵝȂ 

̂WWDGT_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIE PSC[1:0] WIN[6:0] 

 rs rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠ 0x40 Ҭ Ȃ ᵝ ᴆ

ᵝ 0̆ ᴆ ᵝ RCU_APB1RST ҬWWDGTRSTᵝ ᴆ ᵝȂ
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Ώ 0 ᴋᵥᵬ Ȃ 

8:7 PSC[1:0] № ̆ ‰ 

00̔PCLK1 / 4096 / 1 

01̔PCLK1 / 4096 / 2 

10̔PCLK1 / 4096 / 4 

11̔PCLK1 / 4096 / 8 

6:0 WIN[6:0] ṿ̆ ṿ ԍ ṿ ̆Ώ

̂WWDGT_CTL CNTᵝ̃ᴪ֟ ᵝȂ 

̂WWDGT_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIF 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 EWIF ╠ Ҭ ᵝȂ ṿ ⌠ 0x40̆ ᶏҬ ᶏ ̂WWDGT_CFG

Ҭ EWIEᵝҹ 0̃ ᵝӞᴪ ᴆ 1Ȃ ҩᵝ ץ Ώ 0 ̆Ώ 1 Ȃ 
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15. ̂RTC̃ 

 ׃ .15.1

RTC ᶫԅѿҩ ̂ //̃ ̂ /№/ /֒ ̃ ⱳ Ȃ ֒ ԋ

└ ̆ BCDץ ȂRTC ץ פ ễȂRTC ץ

ᵬ Ҋ̆ ᴆ ȂRTC ᵞ ̆ ץ ⌠

Ȃ 

15.2. Һ  

Â ᴆ פ ễȂ 

Â ⱳ ̔ ᵞ ̂50Hz 60Hz̃

Ȃ 

Â ‰ⱳ ̔ ᵝ̂ 0.95ppm̃ ‰Ȃ 

Â ᵝⱳ ֒ Ȃ 

Â Ԋᴆ ⱳ Ȃ 

Â ңҩ ᷅῀ Ȃ 

Â ѿҩᵝ Ȃ 

Â Ҭ ̔ 

-  0̕ 

-  ̕ 

-  ᷅῀ Ȃ 

Â 5ҩ32ᵝ̂῍20 ̃ ᴍ ̆ ҊḠ Ȃ Ԋᴆ᷅

῀ ̆ ᴍ ᴪ ᵝȂ 
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15.3. ⱳ  

15.3.1.  

15-1. RTC  

‰

7ᵝ
№

̂ 128̃

15ᵝ

№

̂ 256̃

RTC_SS
RTC_TIME

RTC_DATE

ᴍ

RTC᷅῀

└

└

IRC40K

HXTAL/32

LXTAL(32.768KHz)

RTC_TAMP1

RTC_TAMP0

TPxF

RTC_TS
TSF

RTC_REFIN

ck_apre

(  256 Hz)

ck_spre

( t 1 Hz)

512Hz

1Hz

=

Alarm-0 Flag

RTC_CALIB

ALARM 0

₮

RTC_OUT

RTC 

RTC_TAMP0

RTC_TAMP1

RTC_ALARM

 

RTC ᾝ ̔ 

Â Ԋᴆ/Ҭ Ȃ 

Â ᷅῀Ԋᴆ/Ҭ Ȃ 

Â 32ᵝ ᴍ Ȃ 

Â RTC ₮ⱳ ̔ 

-  512Hẑ № ṿ̃̔ RTC_OUT̕ 

-  1Hẑ № ṿ̃̔ RTC_ OUT̕ 

-  Ԋᴆ̂ ̃̔ RTC_ OUTȂ 

Â RTC ῀ⱳ ̔ 

-  Ԋᴆ ̂RTC_TS̃̕  

-  ᷅῀Ԋᴆ 0̂ RTC_TAMP0̃̕  

-  ᷅῀Ԋᴆ 1̂ RTC_TAMP1̃̕  

-  ῀RTC_REFIN̂50 60Hz̃Ȃ 

15.3.2. №  

RTC ᾝ ҈ҩ ̔LXTALȁIRC40K HXTAL32№ Ȃ 
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RTC ᾝ̆ ңҩ № ⱳ ῒזⱳ Ȃѿҩ№ 7ᵝ №

̆ ѿҩ 15β № Ȃ № Һ ᵞⱳ Ȃ ңҩ№

ᶏ ̆ № ṿ Ȃ 

ңҩ № Ὲ Ҋ̔ 

fck_apre=
frtcclk

FACTOR_A + 1
                        ̂15-1̃ 

fck_spre=
fck_apre

FACTOR_S + 1
=

frtcclk

̂FACTOR_A + 1̃*̂ FACTOR_S + 1̃
         ̂15-2̃ 

ck_apreԍҹRTC_SS֒ ⁞ ᶫ ̆ ṿҹԋ └̆ ⌠ Ҋ

ѿ ̆ ⁞⌠0 ̆ ꜚⱴ FACTOR_SṿȂck_spreԍҹ

ᶫ ̆ ҩ ⱴѿ Ȃ 

15.3.3.  

APB RTC RTC_DATEȁRTC_TIME RTC_SS B̆PSHADᵝ‗

Ȃ ’ҊBPSHADҹ0 ĂPB Ȃ

ңҩRTC ̆ ṿᴪ ҹ ṿ̆ҍ RSYNFᵝӞᴪ

Ῥ ᵝȂ Deep-sleep Standby Ҋ̆ Ҍᴪ Ȃ ₮ ң ̆ ᴆ

RSYNFᵝȂ BPSHAD = 0 ’Ҋ ṿ̆ RSYNF

1̂ 2ҩRTC ̃Ȃ 

̔ BPSHAD = 0Ҋ̆ ̂RTC_SS̆RTC_TIMĔRTC_DATẼ APB

̂fapb̃ RTC ̂frtcclk̃ ҂ṐȂ 

ᵝ ᵝ Ȃ 

15.3.4. ᵝ  

RTC ⱳ ⅞№ҹ ҩᵝ ғ ѿҩᵝ ѿҩ ᵝȂ 

RTC ⱳ ᶏ RTC_CTL Ҭ ALRMxEN̂x = 0̃ᵝ └Ȃ ALRMxEN=1̂x 

= 0̃ ғ ᵝ ṿҍ ṿ ̆ALRMxF̂x = 0̃ ᵝ ᴪ ᵝȂ 

̔ ̂RTC_ALRMxTD MSKS=0̃̆ҹ Ḡ R̆TC_PSC

№ ̂FACTOR_S̃ ԍ ԍ 3Ȃ 

ѿҩᵝ ̆ ҩᵝ ҹ ҉ Ȃ ᵝ ̆ ALRMxEN

ᵝ ᵝ 3ҩ RTC ̆ALRMxFᵝ ᵝȂ 

15.3.5. RTC∆  

RTC ΏḠ  

’Ҋ̆PMU_CTL BKPWENᵝ 0Ȃ ΏRTCץ ╠ ᴆ ╠
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BKPWENᵝȂ 

҉ ᵝ ̆ RTC ΏḠ ȂΏ῀ ֓ ѿ ֓Ḡ Ȃ 

Ҋ ̆ ץ ֓Ḡ ̔ 

1.Ώ ó0xCAô ⌠RTC_WPK ̕ 

2.Ώ ó0x53ô ⌠RTC_WPK Ȃ 

Ώѿҩ ṿ⌠RTC_WPKᴪᶏΏḠ Ῥ ȂΏḠ Ҍ ᵝ Ȃ ΏḠ

Ҋ̔ 

RTC_TIMĔ RTC_DATĔ RTC_CTL̆ RTC_STAT̆ RTC_PSC̆ RTC_ALRM0TD̆

RTC_SHIFTCTL̆RTC_HRFC̆RTC_ALRM0SSȂ 

∆  

Ҋץ ץ № ṿ̔ 

1. INITMᵝҹ1 ῀∆ Ȃ INITFᵝ 1Ȃ 

2. RTC_PSC Ҭ̆ № № Ȃ 

3. ̂RTC_TIMERTC_DATEҬ̃Ώ∆ ṿ̆ ғ RTC_CTL

CSβ ̂12 24 └ Ȃ̃ 

4. INITMᵝ ₮∆ Ȃ 

4ҩRTC ̆ ׆ ῀ ṿ̆

Ȃ 

∆̔ ץ ̂BPSHAD = 0̃̆ ᴆ ḠRSYNFᵝ 1Ȃ 

YCM ∆ ̆ ᴪ ᴆ ᴍṿȂ 

פ  

S1H̆A1H DSMᵝ ̆RTC ץ פ ễ ⱳ Ȃ 

S̆1H A1H ᶏ ⁞ ⱴ҉1 ȂS1H A1Hⱳ ץ ̆

ץ ᴆ DSMᵝ ҩ ᵬȂ S1H A1Hᵝ ̆⁞ ⱴ1 Ҋѿ ⌠

Ȃ 

ⱳ ᵬ  

ҹԅ ᾧ ᵝ ֒ ̆ ⱳ ᵬ Ҋ ̔ 

1. RTC_CTLALRMxEN̂x = 0̃ ᵝ̆ ̕ 

2. Alarm ̂RTC_ALRMxTD / RTC_ALRMxSS̃̕  

3. RTC_CTLALRMxENᵝ̆ᶏ ⱳ Ȃ 
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15.3.6.  

BPSHAD = 0 ̆  

BPSHAD = 0̆׆ ṿȂ ԍ └ ̆ ѿ

ҩ ̔APB1 ԍ ԍRTC 7ṐȂ ᴋᵥ ’ҊAPB1

Ҍ ᵞԍRTC Ȃ 

APB1 ᵞԍ7ṐRTC ̆ Ҋץ ̔ 

1. ң ̕ 

2. ң ṿ ̆ Ӈ ҩṿ ̕ 

3. ң ṿҌ ̆ Ῥ ѿ ̕ 

4. ҈ ṿ ץ ҹ Ȃ 

RSYNF 2ҩRTC ᵝѿ Ȃ ̆ ᴪ ҹ

Ȃ 

ҹԅ Ḡ 3ҩṿ̂RTC_SS̆RTC_TIMĔRTC_DATẼҹ ѿ ̆ ᴆ҉ ԅ Ҋѿ

└̔ 

1. RTC_SSRTC_TIMERTC_DATE̕ 

2. RTC_TIMERTC_DATE̕ 

3. RTC_DATERTC_TIMERTC_DATE Ȃ 

ѿҩ ῤ̂ ԍ2ҩRTCCLK̃ ̆ ᾢ RSYNFᵝ ῒ

ᵝ Ῥ Ȃ 

Ҋ ₃ ’̆ ᴆ RSYNF ᵝ ̂RTC_SS̆RTC_TIMĔ

RTC_DATẼ̔ 

1. ᵝӊ ̕ 

2. ∆ ӊ ̕ 

3. ѿ ᵝ ᵬӊ Ȃ 

≢ ᵞⱳ׆ ̆ ᴆ RSYNFᵝ RSYNFῬ ᵝ

Ȃ 

BPSHAD = 1 ̆  

BPSHAD = 1̆RSYNFᵝᴪ ᴆ 0̆ Ҍ RSYNFᵝȂ ╠

ṿᴪ Ȃ ᵞⱳ׆ ̂Deep-sleep / Standby ̃

̆ ᴆ ץ ╠ ṿ ⱴ῀ᴋᵥ ̂ ҹ2ҩRTC

̃Ȃ  

ԍ RSYNFᵝ ᵝ̆ ң ӊ ₮ ck_apre ̆Ҍ

̂RTC_SS / RTC_TIME / RTC_DATẼ ṿ ѿ ┴Ȃ 

̆ ṿ ┴ APB ̆ Ӈ APB
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ṿ Ҍ‰ Ȃ 

ҹԅ Ḡ ṿ ѿ ̆ ᴆ Ҋ ᵬ̔ ṿң

̆ ҉ң ṿ ѿ ̆ Ӈ ҩṿ ѿ ғ‰ Ȃ 

15.3.7. RTC ᵝ 

RTC ᾝ̆ ңҩ ᵝ ̔ ᵝ ᴍ ᵝȂ 

ᵝ ̆ RTC_STAT ֓ᵝ ᵝ⌠ ṿȂ 

ᴍ ᵝ ᴪ Ҋ ̆ᵖ ᵝҌᴪ ֟ױ ̔ 

-  RTC ̕ 

-  RTC └ ̂RTC_CTL̃̕  

-  RTC № ̂RTC_PSC̃̕  

-  RTC ễ ̂RTC_HRFC̃̕  

-  RTC ᵝ └ ̂RTC_SHIFTCTL̃̕  

-  RTC ̂RTC_SSTS / RTC_TTS / RTC_DTS̃̕  

-  RTC᷅ ῀ ̂RTC_TAMP̃̕  

-  RTC ᴍ ̂RTC_BKPx̃̕  

-  RTC ̂RTC_ALRMxSS / RTC_ALRMxTDȂ̃ 

ᵝ ῀ Ṝ R̆TC ᾝ ᴪ Ȃᵖ ᴍ ᵝ R̆TC

ᴪẢ ғ ᴪ ᵝȂ 

15.3.8. RTC ᵝⱳ  

ѿҩ ғRTC1Hz ̂ck_sprẽ ѿҩ֒ Ẓ

̆RTC ᾝ ᶫѿҩ ᵬ ᵝ ⱳ ҩẒ Ȃ 

ԋץ └ ֒ ṿ̆RTC ṿ ⁞ Ȃ ⱴRTC_SHIFTCTL

SFS[14:0] ṿ⌠RTC_SS № ṿSSC[15:0]̃ ⱴSFS[14:0] ṿ

⌠ № SSC[15:0] ғ ᵝA1Sᵝ̆ №≢ ╠Ҋѿ ⌠ Ȃ 

RTC_SS ṿ ‗ԍRTC_PSC FACTOR_S ṿȂFACTOR_S ̆

Ӟ Ȃ 

ҹ1Hz ̂ck_sprẽ FACTOR_A FACTOR_S῍ ֟ ̆ FACTOR_Sṿ

ᵞ FACTOR_Aṿ̆ ᵞ FACTOR_A ⱳ Ȃ 

̔ ᶏ ᵝⱳ ӊ╠̆ ᴆ RTC_SSҬ SSC 15ᵝ̂SSC[15]̃ Ḡ

ᵝҹ 0ȂΏ RTC_SHIFTCTL ӊ ̆RTC_STAT SOPF ᵝ ᴪῬ ᵝȂ

ᵝ ᵬ ̆SOPFᵝ ᴆ 0Ȃ ᵝҌ SOPFᵝȂ REFEN = 0 ̆

ᵝ ᵬ ᵬȂ REFEN = 1̆ ᴆ Ώ῀ RTC_SHIFTCTLȂ 
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15.3.9. RTC  

RTC ѿ RTC Ȃҹԅᶏ ⱳ ̆ ѿҩ ԍ

LXTAL ̂50Hz 60Hz̃Ȃ 

ᶏ ⱳ ӊ ̂REFEN = 1̃̆ ѿҩ ̂1Hz̃ ҍ RTC_REFIN

Ȃ ’Ҋ̆ ңҩ Ȃᵖ ңҩ ԍLXTAL

‰ Ṝ̆RTC ⱳ ᴪẒ 1Hz ѿ ᵝ̆ᶏ Ҋ

ѿҩ1Hz Ȃ 

REFEN = 1̆ ѿ ╠ ᴪ ѿҩ ̆ ԍҌ ̆

ӞҌ Ȃ ԍ ѿҩ ̆ᶏ 7ҩck_apre ̆

ԍ ᵬ ̆ᶏ 3ҩck_apre Ȃ 

ᶏ ѿ ̆ Ҭ ⌠ Ṝ̆ № ᴪ └

Ȃ ңҩ ̂ck_spre ̃ ̆ ҩ ᵬ 1Hz ᴋ

ᵥ Ȃᵖ ңҩ ̆ ҩ ᵬ ᴪ ꜚck_spre ᶏץ̆

ck_sprê1Hz̃ Ȃ 

ⱳ Ҭᵖ ̂ 3ҩck_apre ῤ

̃̆ Ӟ LXTAL ꜚ Ȃ ҩ ̆ ⱳ

ᴪᾢ 7ҩck_apre ̆ 3ҩck_apre

ck_sprê1Hz̃ Ȃ 

̔ᶏ ⱳ ӊ╠̂REFEN = 1̃̆ ᴆ FACTOR_A ҹ 0x7F̆

FACTOR_Sҹ 0xFFȂ 

Ҋ ‰ ̆ ⱳ Ҍ Ȃ 

15.3.10. RTC ‰ 

RTC ‰ ѿ ԍ ‰RTC ̆ ‰ ῤ RTC ‖ҩ

‰Ȃ 

ѿ ‰ ԍ ѿ ‰ ῤ R̆TC ‖ҩ ⱴ ⁞ ԅѿ Ȃ

‰ № ҹ0.954ppm̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ ץ ⌠ 220/219/218 RTC ̆ RTC ῀ 32.768KHz̆

֓ ‰ ף≢№ 32/16/8Ȃ 

ễ ̂RTC_HRFC̃ ԅ ‰ ῤ RTC C̆MSK[8:0]

ᵝ 0⌠511ҩRTC ̆ RTC ᵞ487.1PPMȂ 

ҹԅ RTC ץ FREQIᵝȂ FREQIᵝ ᵝ̆ ᴪ 512ҩ RTC

ⱴ⌠ ‰ ̂32/16/8 ̃ ̆ 211/210/29 RTC ῀ѿҩRTC

Ȃ 

ᶏ FREQI ᶏRTCץ ⱴ488.5ppmȂ 
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ᶏ CMSK FREQĬ ҩ ץ -511⌠+512ҩRTC Ȃ

0.954ppm№ ’Ҋ̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ⱳ ̆ ҊῈ ₮ ‰ ̔ 

fcal=frtcclk  Ĭ̂ 1+
FREQIĬ512-CMSK

2
N
+CMSK-FREQIĬ512

̃                 ̂15-3̃ 

̔N = 20/19/18̂32/16/8 ̃ ‰ Ȃ 

FACTOR_A < 3 ‰̔ 

№ ṿ̂FACTOR_Ã ԍ3 ̆ ᶏ ‰ⱳ ̆ ᴆҌ FREQIᵝ

ҹ1Ȃ FACTOR_A < 3̆FREQIᵝ ᴪ Ȃ 

FACTOR_A ԍ3 F̆ACTOR_Sṿ ԍ ṿȂẊ RTC 32.768KHz̆

FACTOR_S Ҋ ̔ 

FACTOR_A = 2̔FACTOR_S⁞ 2̂8189̃ 

FACTOR_A = 1̔FACTOR_S⁞ 4̂16379̃ 

FACTOR_A = 0̔FACTOR_S⁞ 8̂32759̃ 

FACTOR_A ԍ3̆CMSKҹ0x100̆ ‰ Ὲ Ҋ̔ 

fcal=frtcclk  Ĭ̂1+
256-CMSK

2
N
+CMSK-256

̃                      ̂15-4̃ 

̔N = 20/19 /18̂32/16/8 ̃ ‰ Ȃ 

RTC ‰ 

ᶫ1Hz ‰ ₮ ԍ ꜛ ᴆ RTC Ȃ 

ῤ RTC ̆ 2ҩRTCCLK Ȃ 

ҹԅ ѿ ̆ ‰ ѿ Ȃ 

Â ‰ ҹ32 ̂ ̃ 

‰ 32 1Hz ‰ ₮ ‰ Ḡ ҩ 0.477ppm̂ 32

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Â ‰ ҹ16 ̂ CWND16ᵝ̃ 

ᶏ ̆CMSK[0] ᴆ 0Ȃ 

‰ 16 1Hz ‰ ₮ ‰ Ḡ ҩ 0.954ppm̂ 16

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Â ‰ ҹ8 ̂ CWND8ᵝ̃ 

ᶏ ̆CMSK[1:0] ᴆ 0Ȃ 

‰ 8 1Hz ‰ ₮ ‰ Ḡ ҩ 1.907ppm̂ 8

ῤ0.5ҩRTCCLK̃ӊῤȂ 
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Ҭ ‰ 

INITFᵝ 0̆ Ҋ ̆ ᴆ ץ RTC_HRFC̔ 

1̃ SCPFᵝ 0̕ 

2̃ Ώѿҩ ṿ⌠RTC_HRFC ̕ 

3̃ 3ҩ ck_apre ӊ ̆ ‰ Ȃ 

15.3.11. ⱳ  

ⱳ RTC_TS ῀̆ TSENᵝ ᶏ Ȃ 

RTC_TS ⌠ Ԋᴆ ̆ᴪ ṿḠ Ҭ̂RTC_DTS / 

RTC_TTS / RTC_SSTS̃̆ ̂TSF̃Ӟ ᴆ 1Ȃ Ҭ ᶏ

̂TSIẼ̆ Ԋᴆᴪ֟ ѿҩҬ Ȃ 

ᴪ Ԋᴆ ѿ ┴̂ TSF = 0̃ ̆ TSF = 1 ̆

Ԋᴆ ṿҌᴪ Ȃ 

RTC ᶫԅѿҩ ⱳ ̆ ⱴ Ԋᴆ ̔ TPTS = 1̆ᶏ ᷅῀

ⱳ ᷅῀Ԋᴆ Ӟᵬҹ Ԋᴆ ῀ Ȃ 

̔ ҹ └ ̆ Ԋᴆ ̆TSFᴪ 2ҩ ck_apre ᵝȂ 

15.3.12. ᷅῀  

RTC_TAMPx ᵬҹ᷅῀Ԋᴆץ ⱳ ῀ ̆ ң ᶫ ̔

ⱳ Ȃ 

RTC ᴍ ̂RTC_BKPx̃ 

RTC ᴍ ԍVDD ᴍ Ҭ̆ ᶏVDD ℗ ̆

VBAT ᶫȂ׆ ᵝ ᵬ Ҍᴪ ֓ Ȃ 

⌠ ᷅῀Ԋᴆ ᴍ ᵝ ̆ ֓ ᵝȂ. 

∆ ᷅῀ ⱳ  

TPxENᵝ ץ ᶏ ԍҌ ҉ RTC᷅῀ ⱳ Ȃᶏ TPxENᵝ ꜚ᷅῀

ⱳ ӊ╠̆ ᷅῀ Ȃ ⌠᷅῀Ԋᴆ̆ ᵝ̂ TPxF̃ ᴪ ᵝȂ

᷅῀ԊᴆҬ ᶏ ̂TPIẼ̆᷅῀Ԋᴆᴪ֟ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ

ᴍ ̂RTC_BKPx̃ ᵝȂ 

᷅῀Ԋᴆ  

ᶏ TPTSᵝ̆ ᷅῀ ⱳ ᵬ ⱳ Ȃ ᵝ ҹ1̆ ⌠᷅῀Ԋᴆ

̆TSFӞ ᴪ ᵝ̆ ᶏ ԅ ⱳ Ȃ ⌠᷅῀Ԋᴆ ̆ TPTSᵝ ṿ
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ᵥ̆TPxFᵝ ᵝȂ 

᷅῀Ԋᴆ ҹ  

FLTᵝҹ0x0 ̆᷅῀ ̆TPxEGᵝ‗ ҉ Ҋ

Ȃ ᷅῀ ҹ ̆᷅῀ ῀ ҉ ҉ ᴪ Ȃ 

ԍ ᷅῀Ԋᴆᴪ ᵝ ᴍ ̂RTC_BKPx̃̆ ᴍ Ώ ᵬ Ḡ᷅

῀Ԋᴆ ᵝ Ώ ᵬҌᴪ Ȃ ᾧ ᾢ῏ ᷅῀ ⱳ ̆

Ώ ᵬ Ῥ ꜚ ⱳ Ȃ 

̔PC13҉ ᷅῀ ⱳ ᶏ VDD ῏ Ӟᶭ ץ Ȃ 

᷅῀Ԋᴆ ҹ ⱳ  

FLTᵝ 0x0 ̆᷅ ῀ F̆LTᵝ‗

̂2̆4 8̃Ȃ 

DISPU 0̂ ṿ̃̆ῤ ҉ ᴪ ѿ ╠ ᾟ ᷅῀ ̆

᷅῀Ԋᴆ ῀ ҉ ᾛ Ȃ ᾟ ץ PRCHᵝ Ȃ

̆ ᾟ Ȃ 

Ҋ ӊ Ȃ ̂FREQ̃̆ ᴆ

ⱳ ӊ ѿҩ Ȃ 

15.3.13. ‰ ₮ 

COENᵝ ҹ1̆RTC_OUT ᴪ ₮ ‰ Ȃ 

COSᵝ ҹ0̂ ṿ̃ ғ № ̂FACTOR_Ã ҹ0x7F ̆RTC_CALIB

frtcclk/64Ȃ RTCCLK ҹ32.768KHz R̆TC_CALIB ₮ҹ512HzȂ ҹ

Ҋ ꜚ̆ ᶏ RTC_CALIB ₮ ҉ Ȃ 

COSᵝ ҹ1 ̆RTC_CALIB Ὲ ҹ̔ 

                    frtc_calib=
frtcclk

FACTOR_A+1Ĭ̂ FACTOR_S+1̃
                  ̂15-5̃ 

RTCCLKҹ32.768KHz̆ № ṿ̆ ӇRTC_CALIB ₮ 1HzȂ 

15.3.14. ₮ 

OS └ᵝ ҹ0x01 ̆RTC_ALARM ₮ⱳ Ȃ ҩⱳ ₮

RTC_STAT ALRMxFṿȂ 

RTC_CTL Ҭ OPOLᵝ ץ ALRMxFᵝ ₮ Ṝ ̆ RTC_ALARM ₮

ҍ ᵝṿ Ȃ 
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15.3.15. RTC  

15-1.  

 Ҋ ᵬ ₮  

  RTCҬ  

 
LXTAL

IRC40K ץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ 

 
LXTAL

IRC40K ץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ 

15.3.16. RTCҬ  

RTCҬ ⌠EXTI └ Ȃ 

ᶏ RTC /᷅῀Ԋᴆ/ Ҭ ̆ Ҋ ᵬ̔ 

1) ᶏ EXTIҬ ⌠RTC /᷅῀Ԋᴆ/ Ҭ ̆ ҹ

҉ ̕ 

2) ᶏ RTC /᷅῀Ԋᴆ/ ῃ Ҭ ̕ 

3) ᶏ RTC /᷅῀Ԋᴆ/ ⱳ Ȃ 

15-2. Ҭ └ 

Ҭ  Ԋᴆ  └ᵝ ₮  ₮  ₮  

0 ALRM0F ALRM0IE Y Ŷ*̃ Ŷ*̃ 

 TSF TSIE Y Ŷ*̃ Ŷ*̃ 

᷅῀0 TP0F TPIE Y Ŷ*̃ Ŷ*̃ 

᷅῀1 TP1F TPIE Y Ŷ*̃ Ŷ*̃ 

*ֽ̔ RTC LXTAL IRC40K Ȃ 
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15.4. RTC  

RTC ̔0x4000 2800 

15.4.1. ̂RTC_TIMẼ 

Ẓ ̔0x00 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32β̃ Ȃ 

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

Ḡ  PM HRT[1:0] HRU[3:0] 

 rw rw rw 

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

Ḡ  MNT[2:0] MNU[3:0] Ḡ  SCT[2:0] SCU[3:0] 

 rw rw  rw rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PM AM / PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15: Ḡ  Ḡ ᵝṿȂ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15.4.2. ̂RTC_DATẼ 

Ẓ ̔0x04 

ᵝṿ̔ BPSHAD = 0̆0x0000 2101 

BPSHAD = 1̆  
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ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32β̃ Ȃ 

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

Ḡ  YRT[3:0] YRU[3:0] 

 rw rw 

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

DOW[2:0] MONT MONU[2:0] Ḡ  DAYT[1:0] DAYU[3:0] 

rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 YRT[3:0] ᴍ ᵝṿ̆ץ BCD Ữ 

19:16 YRU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

15:13 DOW[2:0]  

0x0̔Ḡ  

0x1̔ ѿ 

é 

0x7̔  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[2:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15.4.3. └ ̂RTC_CTL̃ 

Ẓ ̔0x08 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  COEN OS[1:0] OPOL COS DSM S1H A1H 

 rw rw rw rw rw w w 

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

TSIE Ḡ  ALRM0IE TSEN Ḡ  ALRM0E
N 

Ḡ  CS BPSHAD REFEN TSEG Ḡ  

rw  rw rw  rw  rw rw rw rw  
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ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 COEN ‰ ₮ᶏ  

0̔῏ ‰ ₮ 

1̔ᶏ ‰ ₮ 

22:21 OS[1:0] ₮  

ᵝ ₮ Ȃ 

0x0̔ RTC_ALARM ₮ 

0x1̔ 0 ₮ 

20 OPOL ₮  

ᵝ RTC_ALARM ₮Ȃ 

0̔ RTC_ALARM ₮ 

1̔ RTC_ALARM ₮ 

19 COS ‰ ₮  

ֽ COEN = 1 ғ № ṿ Ȃ 

0̔ ‰ ₮ 512Hz 

1̔ ‰ ₮ 1Hz 

18 DSM פ ᵝ 

ᵝ ץ ᴆ ᶏ Ȃ פ Ȃ 

17 S1H ⁞ 1 ‏̂ ̃ 

╠ ’Ҋ̆ ╠ ⁞ ѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⁞ ѿҩ  

16 A1H ⱴ 1 ̂ ̃ 

╠ ⱴѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⱴѿҩ  

15 TSIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

14:13 Ḡ  Ḡ ᵝṿȂ 

12 ALRM0IE RTC 0Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

11 TSEN ⱳ ᶏ  

0̔ ⱳ  
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1̔ ⱳ  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 ALRM0EN 0ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

7 Ḡ  Ḡ ᵝṿȂ 

6 CS  

0̔24 └ 

1̔12 └ 

ֽ̔ ∆ Ώ῀ 

5 BPSHAD  

0̔ ṿ  

1̔ ṿ  

̔ APB1 ԍ RTCCLK 7Ṑ̆ ᵝ ҹ 1 

4 REFEN ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

ֽ̔ ∆ Ώ῀ ғ FACTOR_S ҹ 0x00FF 

3 TSEG Ԋᴆ  

0̔҉ Ԋᴆ  

1̔Ҋ Ԋᴆ  

2:0 Ḡ  Ḡ ᵝṿȂ 

15.4.4. ̂RTC_STAT̃ 

Ẓ ̔0x0C 

ᵝֽ̔INITM̆INITF RSYNFᵝ 0̆ῒזᵝ Ȃ 

ᴍ ᵝṿ̔0x0000 0007 

ΏḠ ̆ RTC_STAT[14:8] Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  SCPF 

 r 

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

Ḡ  TP1F TP0F TSOVRF TSF Ḡ  ALRM0F INITM INITF RSYNF YCM SOPF Ḡ  ALRM0W
F 

 rc_w0 rc_w0 rc_w0 rc_w0  rc_w0 rw r rc_w0 r r  r 

 

ᵝ/ᵝ    
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31:17 Ḡ  Ḡ ᵝṿ 

16 SCPF ‰  

RTC_HRFC ᴆΏ ᵬ̆ ᵝ ᴆ 1Ȃ ‰ ̆ ᵝ

ᴆ 0Ȃ 

15 Ḡ  Ḡ ᵝṿ 

14 TP1F RTC_TAMP1 Ԋᴆ  

tamper1 ῀ ⌠᷅῀Ԋᴆ ̆ ᵝ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

13 TP0F RTC_TAMP0Ԋᴆ  

tamper0 ῀ ⌠᷅῀Ԋᴆ ̆ ᵝ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

12 TSOVRF Ԋᴆ ₮  

TSFᵝ ᵝ̆ Ῥ ⌠ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ 

ץ ᵝ ᴆΏ 0 Ȃ 

11 TSF Ԋᴆ  

⌠ѿҩ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

10:9 Ḡ  Ḡ ᵝṿ 

8 ALRM0F Alarm0  

/ ҍ 0 / Ṝ̆ ᵝᴪ ᴆ 1Ȃ

ץ ᵝ ᴆΏ 0 Ȃ 

7 INITM ῀∆  

0̔  

1̔ ῀∆ / № ̆ Ả  

6 INITF ∆  

ᵝ ᴆ 1̆∆ ץ № Ȃ 

0̔ № ṿҌ  

1̔ № ṿ ץ  

5 RSYNF  

2ҩ RTCCLK ᴪ ᴆ 1ѿ ̆ ᴪ └ ╠ / ⌠

Ȃ∆ ̂INITM̃̆ ᵝ ᵬ ̂SOPF̃

̂BPSHAD = 1̃ᴪ ᵝȂ ᵝӞ ץ ᴆΏ 0 Ȃ 

0̔  

1̔  

4 YCM ᴍ  

ᴍṿҌҹ 0 ᴆ 1 
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0̔ ∆  

1̔ ∆   

3 SOPF ᵝⱳ ᵬ  

0̔ ᵝ ᵬ  

1̔ ᵝ ᵬ  

2:1 Ḡ  Ḡ ᵝṿ 

0 ALRM0WF Alarm0 Ώ  

ᴆ ᵝ ȂALRM0EN = 0 ̆ alarm ΏȂ 

0̔Ҍᾛ ḱ Alarm  

1̔ᾛ ḱ Alarm  

15.4.5. № ̂RTC_PSC̃ 

  Ẓ ̔0x10 

ᵝ̔  

ᴍ ᵝṿ̔0x007F 00FF 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  FACTOR_A[6:0] 

 rw 

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

Ḡ  FACTOR_S[14:0] 

 rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:16 FACTOR_A[6:0] №  

ck_apre  = RTCCLK /̂FACTOR_A + 1̃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:0 FACTOR_S[14:0] №  

ck_spre  = ck_apre /̂FACTOR_S + 1̃ 

15.4.6. 0 ̂RTC_ALRM0TD̃ 

Ẓ ̔0x1C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 
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ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

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

MSKD DOWS DAYT[1:0] DAYU[3:0] MSKH PM HRT[1:0] HRU[3:0] 

rw rw rw rw rw rw rw rw 

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

MSKM MNT[2:0] MNU[3:0] MSKS SCT[2:0] SCU[3:0] 

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 MSKD ᵝ ᵝ 

0̔Ҍ / ᵝ  

1̔ / ᵝ  

30 DOWS  

0̔ DAYU[3:0]ף ҩᵝṿ 

1̔ DAYU[3:0]ף ₃̆ DAYT[1:0] ӈ 

29:28 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

27:24 DAYU[3:0] ҩᵝṿ ץ̆ BCD Ữ 

23 MSKH ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

22 PM AM / PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 MSKM № ᵝ ᵝ 

0̔Ҍ № ᵝ  

1̔ № ᵝ  

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 MSKS ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 
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3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15.4.7. ΏḠ ̂RTC_WPK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WPK[7:0] 

 w 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 WPK[7:0] ΏḠ ṿ 

15.4.8. ֒ ̂RTC_SS̃ 

Ẓ ̔0x28 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000Ȃ 

BPSHAD = 1̆ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SSC[15:0] ֒ ṿ 

ᵝṿ № ṿȂ № Ҋ Ὲ ₮̔ 

№ =̂FACTOR_S - SSC̃/̂FACTOR_S + 1̃ 

15.4.9. ᵝ └ ̂RTC_SHIFTCTL̃ 

Ẓ ̔0x2C 

ᵝ̔  
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ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ SOPF = 0̆ ΏȂ 

̂32ᵝ̃ Ȃ 

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

A1S Ḡ  

w  

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

Ḡ  SFS[14:0] 

 w 

 

ᵝ/ᵝ    

31 A1S ⱴѿ  

0̔  

1̔ ⱴѿ ⌠ /  

ᵝҍ SFSᵝѿ ᶏ ̆ ⱴ ԍѿ ⌠ ╠ Ȃ 

30:15 Ḡ  Ḡ ᵝṿ 

14:0 SFS[14:0] ⁞ ԍѿ ѿ  

ᵝ ṿ ⱴ⌠ №  

ֽ SFS ̆ ԍ № ѿҩ ⁞ ̆ ץ ᴪ Ȃ 

̂ ̃ = SFS /̂FACTOR_S + 1̃ 

A1S SFSѿ ᶏ ̆ ᴪ ╠ 

╠̂ ̃ =̂1 -̂SFS /̂FACTOR_S + 1̃̃̃ 

̔Ώ῀ ᴪ RSYNFᵝ 0Ȃ 

15.4.10. ̂RTC_TTS̃ 

Ẓ ̔0x30 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  PM HRT[1:0] HRU[3:0] 

 r r r 

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

Ḡ  MNT[2:0] MNU[3:0] Ḡ  SCT[2:0] SCU[3:0] 

 r r  r r 

 

ᵝ/ᵝ    
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31:23 Ḡ  Ḡ ᵝṿȂ 

22 PM AM / PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 Ḡ  Ḡ ᵝṿȂ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15.4.11. ̂RTC_DTS̃ 

Ẓ ̔0x34 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

DOW[2:0] MONT MONU[3:0] Ḡ  DAYT[1:0] DAYU[3:0] 

r r r  r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:13 DOW[2:0]  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 
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6:5 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

4:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15.4.12. ֒ ̂RTC_SSTS̃ 

Ẓ ̔0x38 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SSC[15:0] ֒ ṿ 

TSF 1 № ṿȂ 

15.4.13. ễ ̂RTC_HRFC̃ 

Ẓ ̔0x3C 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

FREQI CWND8 CWND16 Ḡ  CMSK[8:0] 

rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 
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15 FREQI RTC ⱴ 488.5ppm 

0̔  

1̔ 211ҩ ‖ ⱴѿҩ RTCCLK ‖ 

ᵝ ҍ CMSKᵝѿ ᶏ Ȃ ῀ 32.768KHz̆ 32s ‰

̆ ⱴ RTCCLK ‖ ̂512 * FREQĨ- CMSK 

14 CWND8 8 ‰  

0̔  

1̔ 8 ‰  

̔ CWND8 = 1̆CMSK[1:0] ñ00òȂ 

13 CWND16 16 ‰  

0̔  

1̔ 16 ‰  

̔ CWND16 = 1̆CMSK[0] ñ0ò. 

12:9 Ḡ  Ḡ ᵝṿȂ 

8:0 CMSK[8:0] ‰ RTCCLK ‖  

220ҩ RTCCLK ‖ӊῤ ‖  

ⱳ ץץ 0.9537 ppm № ᵞ  

15.4.14. ᷅῀ ̂RTC_TAMP̃ 

Ẓ ̔0x40 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

̂32ᵝ̃ Ȃ 

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

Ḡ  PC15MD
E 

PC15VAL 
PC14MD

E 
PC14VAL 

PC13MD
E 

PC13VAL Ḡ  

 rw rw rw rw rw rw   

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

DISPU PRCH[1:0] FLT[1:0] FREQ[2:0] TPTS Ḡ  TP1EG TP1EN TPIE TP0EG TP0EN 

rw rw rw rw rw  rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 PC15MDE PC15  

0̔  

1̔ LXTAL ̆ └ PC15 ₮ 

22 PC15VAL PC15ṿ 

LXTAL ғ PC15MDE = 1 ̆PC15 ₮ ᵝ  

21 PC14MDE PC14  
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0̔  

1̔ LXTAL ̆ └ PC14 ₮ 

20 PC14VAL PC14ṿ 

LXTAL ғ PC14MDE = 1 ̆PC14 ₮ ᵝ  

19 PC13MDE PC13  

0̔  

1̔ RTC ⱳ ̆PC13 ₮ ᵝ  

18 PC13VAL PC13ṿ ₮ ṿ 

PC13 ₮  

0̔PC13 ₮ 

1̔PC13 ₮ 

RTC ⱳ ғ PC13MDE = 1  

0̔PC13 ₮ 0 

1̔PC13 ₮ 1 

17:16 Ḡ  Ḡ ᵝṿȂ 

15 DISPU RTC_TAMPx҉ ᵝ 

0̔ᶏ ῤ RTC_TAMPx ҉ ҉ ╠ ᾟ  

1̔ ᾟ ⱳ  

14:13 PRCH[1:0] RTC_TAMPx ᾟ  

ᵝ ‗ ԅ ╠ ᾟ   

0x0̔1ҩ RTC  

0x1̔2ҩ RTC  

0x2̔4ҩ RTC  

0x3̔8ҩ RTC  

12:11 FLT[1:0] RTC_TAMPx  

ᵝ‗ ԅ᷅῀Ԋᴆ Ҋ Ȃ 

0x0̔ ᷅῀Ԋᴆ̆ ᾟ ⱳ ꜚ Ȃ 

0x1̔ ᷅῀Ԋᴆ̆ ⌠ 2ҩ ҹ ᷅῀ԊᴆȂ 

0x2̔ ᷅῀Ԋᴆ̆ ⌠ 4ҩ ҹ ᷅῀ԊᴆȂ 

0x3̔ ᷅῀Ԋᴆ̆ ⌠ 8ҩ ҹ ᷅῀ԊᴆȂ 

10:8 FREQ[2:0] ᷅῀Ԋᴆ  

0x0̔ 32768ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 1Hz̃ 

0x1̔ 16384ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 2Hz̃ 

0x2̔ 8192ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 4Hz̃ 

0x3̔ 4096ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 8Hz̃ 

0x4̔ 2048ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 16Hz̃ 

0x5̔ 1024ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 32Hz̃ 

0x6̔ 512ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 64Hz̃ 
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0x7̔ 256ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 128Hz̃ 

7 TPTS ᷅῀Ԋᴆ  

0̔  

1̔ ⌠᷅῀Ԋᴆ ̆ ᶏ TSEN = 0̆TSFӞᴪ ᵝ 

6:5 Ḡ  Ḡ ᵝṿȂ 

4 TP1EG TAMP1 ῀ ᷅῀Ԋᴆ  

᷅῀ ԍ ̂FLT = 0̃̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ ̂FLT != 0̃̔ 

0̔ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

3 TP1EN Tamper1 ᶏ ᵝ 

0̔ Tamper1 ⱳ  

1̔ Tamper1 ⱳ  

̔ ᷅῀ ӊ╠̆ ᵝ TP1ENᵝȂ 

2 TPIE ᷅῀ Ҭ ᶏ  

0̔ ᷅῀Ҭ  

1̔ ᷅῀Ҭ  

1 TP0EG TAMP0 ῀ ᷅῀Ԋᴆ  

᷅῀ ԍ ̂FLT = 0̃̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ ̂FLT != 0̃̔ 

0̔ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

0 TP0EN Tamper0 ᶏ ᵝ 

0̔ Tamper0 ⱳ  

1̔ Tamper0 ⱳ  

̔ ᷅῀ ӊ╠̆ ᵝ TP0ENᵝȂ 

15.4.15. 0֒ ̂RTC_ALRM0SS̃ 

Ẓ ̔0x44 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM0EN = 0 INITM = 1̆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  MSKSSC[3:0] Ḡ  

 rw  

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

Ḡ  SSC[14:0] 

 rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:24 MSKSSC[3:0] ֒ ᵝ └ᵝ 

0x0̔ ֒ Ȃ ῒז ᵝ Ṝ̆ ᴪ ѿ

⌠ ┴ 1Ȃ 

0x1̔SSC[0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x2̔SSC[1̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x3̔SSC[2̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x4̔SSC[3̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x5̔SSC[4̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x6̔SSC[5̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x7̔SSC[6̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x8̔SSC[7̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x9̔SSC[8̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xA̔SSC[9̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xB̔SSC[10̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xC̔SSC[11̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xD̔SSC[12̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xE̔SSC[13̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xF̔SSC[14:0]ᵝ ԍ ̆ῒזᵝ Ȃ 

̔ № 15ᵝ̂RTC_SS Ҭ SSC[15]̃׆Ҍ

Ȃ 

23:15 Ḡ  Ḡ ᵝṿȂ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCᵝ └Ȃ 

15.4.16. ᴍ ̂RTC_BKPx̃̂ x=0..4̃ 

Ẓ ̔0x50 + 4 * x (x = 0..4) 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

̂32ᵝ̃ Ȃ 

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

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0]  

ᴆ Ώ Ȃ ԍ VBATᶫ ̆ ṿ Ҋᶭ

Ḡ Ȃ ᷅῀ ᵝ TPxF 1̆ ֓ ᴪ ᵝȂ FMC Ḡ ⱳ

̆ ֓ ᴪ ᵝȂ 
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16. ̂TIMER̃ 

16-1. ̂TIMERx̃№ҹΈ  

 0 1/2 13 14 15/16 5 

  L0 L2 L3 L4  

№  16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 16ᵝ 
32ᵝ̂ 1̃ 

16ᵝ̂ 2̃ 
16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 
҉̆ Ҋ̆

Ҭ  

҉̆ Ҋ̆Ҭ

 
҉ ҉ ҉ ҉ 

 ǒ × × ǒ ǒ × 

/  

 
4 4 1 2 1 0 

ԑ  

 
ǒ × × ǒ ǒ × 

Ҭ ῀ ǒ × × ǒ ǒ × 

‖ ǒ ǒ × ǒ ǒ ǒ 

֜  ǒ ǒ × × × × 

Һ-׆  ǒ ǒ × ǒ × × 

ῤ   ǒ
̂1̃  ǒ

̂2̃ ×  ǒ
̂3̃ × 

TRGO TO 

DAC 

DMA ǒ ǒ × ǒ ǒ  ǒ
̂4̃ 

Debug  ǒ ǒ ǒ ǒ ǒ ǒ 

̂1̃ TIMER0 ITI0: TIMER14_TRGO ITI1: TIMER1_TRGO ITI2: TIMER2_TRGO ITI3: 0 

̂2̃ 
TIMER1 ITI0: TIMER0_TRGO ITI1: TIMER14_TRGO ITI2: TIMER2_TRGO ITI3: 0 

TIMER2 ITI0: TIMER0_TRGO ITI1: TIMER1_TRGO ITI2: TIMER14_TRGO ITI3: 0 

̂3̃ TIMER14 ITI0: TIMER1_TRGO ITI1: TIMER2_TRGO ITI2: 0 ITI3: 0 

̂4̃ Ԋᴆ ֟ץ DMA Ȃᵖ 5Ҭ DMA Ȃ 
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16.1. ̂TIMERx,x=0̃ 

 ׃ .16.1.1

̂TIMER0̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

16.1.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ̆ Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ ̕ 
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16.1.3.  

16-1. ᶫԅ ῤ Ȃ 

16-1.  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁԑ

ȁ ᴆ ₮ȁ ῀ȁ

Ҭ ῀ȁ ₮ └

BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

TIMERx_TRGO

ŀŀ.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

CH1_ON

CH2_O

CH2_ON

CH3_O

PSC_CLK

№ DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

TIMERx_CMT

TIMER_CK

req en/direct req set 

 

16.1.4. ⱳ  

 

ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

Â SMC[2:0]==3ôb000̆ ῤ ̂ ⌠RCU CK_TIMER̃ 

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMER 

TIMERx_SMCFG SMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

̂ TIMERx_SMCFGTRGS [2:0]̃ ꜚ̆ Ҋ Ȃ SMCβ

ҹ0x4ȁ0x50x6̆ № ῤ CK_TIMER ꜚȂ 
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16-2. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]==3ôb111̂ 0̃̆ ῀ ᵬҹ  

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

ץ SMC [2:0]ҹ0x7 TRGS[2:0]ҹ0x4̆0x50x6 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

[2:0]ҹ0x7 TRGS [2:0]ҹ0x0, 0x1, 0x2 0x3Ȃ 

Â SMC1==1ôb1̂ 1̃̆ ῀ ETIᵬҹ  

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

SMC [2:0]ҹ0x7 TRGS [2:0]ҹ0x7Ȃ ETIḤ ETI

⌠ Ȃ ETIḤ ҹ ̆ └ ҩETIḤ ҉

֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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16-3. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ

ṿ̂ ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉

̆ ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1)҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

16-4. ҉ P̆SC=0/216-5. ҉ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ ҹȂ 
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16-4. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

16-5. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ ғ֟

Ҋ ԊᴆȂ ̆ (TIMERx_CREP+1)Ҋ ᴪ֟ ԊᴆȂ Ҋ Ҭ̆

TIMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

16-6. Ҋ P̆SC=0/216-7. Ҋ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ ҹȂ 

16-6. Ҋ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 5 4 3 2 1 0 99 98 97 96 95 94 93 92

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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16-7. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 5 4 3 2 1 0 99 98 97 96 95 94 93 92

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ ╠ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFβ 1ҍ

TIMERx_CTL0ҬCAM ṿ ῏Ȃΐᵣ 16-8. Ҭ Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

16-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 
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16-8. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b01 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

Ԋᴆ̂ ҉ /Ҋ ̃  

Ԋᴆ ̂ ҉ Ҋ Ԋᴆ̃ ץ TIMERx_CREP Ȃ

N+1ҩ ӊ ֟ Ԋᴆ̆ N̆ҹTIMERx_CREP

CREPȂ ҉ Ҋ ⁞̂ ҉ ҬҌ Ҋ Ԋ

ᴆ̕ Ҋ ҬҌ ҉ Ԋᴆ Ȃ̃ 

TIMERx_SWEVGUPGβ 1 ץ TIMERx_CREPҬCREPṿ ֟

ѿҩ ԊᴆȂ 

Ώ῀ CREPṿ Ҋѿ Ԋᴆ⌠ Ȃ CREPṿҹ ̆ ғ Ҭ

Ҋ ̆ Ԋᴆ ҉ Ҋ ‗ԍΏ῀ CREPṿᵥ Ȃ Ώ

῀ ⌠CREP ᴆ Ԋᴆ ↕̆ Ҋ ֟ ԊᴆȂ Ώ῀ ⌠

CREP Ҋѿҩ Ԋᴆ ҉ ̆ ҉ ֟ ԊᴆȂ 
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16-9. Ҭ Ҋ  

 

 

CEN

3 2 1 0 1 2 ŀ. 98 99 98 2ŀ 1 0

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

1 2 ŀ. 98 99 98 2

UPIF

TIMERx_CREP  = 0x1 

ŀ 1 0 1 2 ŀ 98 99 98 97

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

16-10. ҉ Ҋ  

 

 

CEN

CNT_REG 96 97 98 99 0 1 ŀ 98 99 0 1 ŀ 98 99

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

0 1 ŀ 98 99 0 1

UPIF

TIMERx_CREP  = 0x1 

ŀ 98 99 0 1 ŀ 98 99 0 1

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 



                                                                GD32F3x0Ύ 

256 
 

 

16-11. Ҋ Ҋ  

 

 

CEN

CNT_REG 3 2 1 0 99 98 ŀ. 1 0 99 98 ŀ. 1 0

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

99 98 ŀ. 1 0 99 98

UPIF

TIMERx_CREP  = 0x1 

ŀ. 1 0 99 98 ŀ. 1 0 99 98

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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16-12. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ

̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ

CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀

Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVALỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 
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̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0Ҭ CH1MSҹ 2ôb10̆ 1 Ḥ

ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ CHxVAL ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍCHxVAL ṿ

C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN=1↕ᴪ֟ DMA

Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CHxDENᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CHxVALץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

16-13. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 
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CHxVAL=0x3Ȃ 

16-13. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

16-14. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 16-15. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̆̃ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 
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16-14. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

16-15. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
Cx OUT

PWM  MODE1

Cx OUT

Interrupt signal

CHxIF

CHxOF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CHxOF

CAM=2'b11 up/down

CHxIF

CHxOF

 

₮‰ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕
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CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2Ҭ CHxEN CHxNENβ̆TIMERx_CCHPҬ

TIMERx_CTL1Ҭ POEN̆ROS̆ IOS̆ISOx ISOxNβȂ ₮

TIMERx_CHCTL2Ҭ CHxPCHxNPβ ‗ Ȃ 

16-2. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 0 0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREˋ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ˋ

CHxNP 
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ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼˋ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

̂2̃ ₮῏ ̔CHx_O / CHx_ON ₮ ̂CHx_O = 0ξCHxP = CHxP̃̕ 

̂3̃ Ҭ Ȃ 

̂4̃ ξ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 POENҹ 1̆ ῀ ᴪ ᶏ ȂDTCFGβ

ӈԅ ̆ ԅ ץ3 Ȃ ̆

TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM 0̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ

16-16. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ ̂TIMERx

= CHxVAL̃̆ OxCPREḤ 0̆ CHx_OḤ ̆CHx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 16-16. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 



                                                                GD32F3x0Ύ 

263 
 

 

16-16. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN, IOSROS β̆TIMERx_CTL1ISOx ISOxNβȂ Ҭ Ԋᴆ ̆

CHx_OCHx_ON Ḥ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ Ӟ̆

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ ̂CKM̃ ֟ Ȃ

TIMERx_CCHP BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ 

Ҭ P̆OENβ ѿ̆ POENβҹ 0̆CHx_OCHx_ONTIMERx_CTL1

Ҭ ISOxβ ISOxNꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ

Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ

ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ  

Ҭ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 
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16-17. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

֜  

֜ ⱳ ᶏ TIMERx_CH0TIMERx_CH1 CI0FE0CI1FE1֜Ḥ

ԑᵬ ֟ ṿȂ ҩ ῀ ̆DIRβᴪ Ȃ ῀ ץ

CI0FE0̆ ץ CI1FE1̆ ץ CI0FE0CI1FE1̆ SMC=0x01, 0x02

0x03 ᶏ Ȃ └ 16-3. Ҍ ֜ Ҋ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0

ꜚⱴ ṿӊ Ȃ ̆ ╠ TIMERx_CARȂ 

16-3. Ҍ ֜ Ҋ  

  
CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

֜ 0 

SMC[2:0]=3ôb001 

CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

֜ 1 

SMC [2:0]=3ôb010 

CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

֜ 2 

SMC [2:0]=3ôb011 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ X X 

CI0FE0=1 X X ҉ Ҋ 

CI0FE0=0 X X Ҋ ҉ 

̔"-" " "; "X" Ҍ Ȃ"0" ᵞ , "1" Ȃ 
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16-18. ֜ 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99

 

16-19. ֜ 2ғCI0FE0 ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

1920 18 17 16 15 16 17 18 19 20 21

TIMERx_CAR 99

 

ᴰ ⱳ  

ᴰ ⱳ ̆ ⱳ ץ └BLDC Ȃ 

16-20. ᴰ BLDC └Ҭ ȂTIMER_in

̂ ץ L0 ̃ ᴰ ҈ Ḥ Ȃ 

҈ҩ ᴰ Ḥ ҍTIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ

῀ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ῤ ̆ᶛ TRGO-ITIx̆TIMER_in TIMER_out ץ

ѿ ȂTIMER_out ITIxḤ ₮PWM ̆ ꜚBLDC ̆ └BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

TIMER_in ΐ ῀ ⱳ ̆ ץ ץ L0 Ȃ 

TIMER_out ΐ ԑ ₮ ῀ⱳ ̆ ץ ץ Ȃ ̆

ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ : 
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TIMER_in̂TIMER1̃ -> TIMER_out̂TIMER0 ITI1̃ Ȃ 

ԑ ̆ BLDC Ӟ ̆ ױ ץ ԅȂ

῏Ҋץ ̔ 

Â TI0S̆ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0ᴪ ̆CH0VAL

ᴪ ╠ṿȂ 

Â CCUCCCSĔᶏ ITIx ⌠ ⱳ Ȃ 

Â PWM Ȃ 

16-20. ᴰ BLDC └Ҭ 

TIMER_in

Input capture

GPIO
TIMER_out

Output compare

PWM output

CPU

Core

Hall Sensor Rotor 

Position signals

Driver Motor

MCU

BLDC 

Motor
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16-21. ңҩ ӊ ᴰ  

CH0VAL

Counter

CI0(OXR)

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH0_O

CH0_ON

CH1_O

CH1_ON

CH2_O

CH2_ON

Va

Va

Vb

Vb

Vc

Vc

Advanced/General L0 TIMER_in  under input capture mode

Advanced TIMER_out under output compare mode(PWM with Dead-time)

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC[2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS[2:0]Ȃ 

׆ .16-4 ᶛ ↓  

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

CI0FE0

CI1FE1̆

CHxP  CHxNP

 

ETIF̆

ETP  

ITIx̆

№ Ҍ  

CIx̆

CHxCAPFLT

̆№ Ҍ  

ETIF̆

№ Ҍ  



                                                                GD32F3x0Ύ 

268 
 

 

    №  

111: ETIFP 

ᶛ1 

ᵝ  

῀҉ ̆

 

TRGIS[2:0]=3ôb000 

ITI0ҹ  

ITI0̆

Ҍ  

ITI0̆

№ Ҍ  

16-22. ᵝ Ҋ └  

  

TIMER_CK

CEN

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 0 1 2

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 

Ả  

῀ҹᵞ

Ṝ̆ Ả   

TRGIS[2:0]=3ôb101 

CI0FE0ҹ  

TI0S=0̂ ̃

[CH0NP==0, 

CH0P==0]Ҍ . ҉

  

ҩᶛ Ҭ

 

16-23. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3ôb111 

ETIFҹ  

ETP = 0

 

ETPSC = 1̆2№ . 

ETFC = 0̆  
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    №  

16-24. Ԋᴆ Ҋ └  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM0 PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

16-25. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

16-25. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop
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ԑ  

ӊ ҹῤ ̆ѿҩ ҹҺ ₮TRGOḤ ̆ ѿҩ

ҹ׆ ̆TRGOḤ ᵝԊᴆȁᶏ Ԋᴆȁ Ԋᴆȁ ‖Ԋᴆȁ ԊᴆȂ

׆ ⌠ITIxḤ ̆ ᵬ̆ ῤ ȁ ֜ ȁ ᵝ ȁ

Ả ȁԊᴆ ȁ Ȃ 

16-26. 0Һ/׆ ᶛ ԅ 0 ҹ׆ Ȃ 

16-26. 0Һ/׆ ᶛ  

TIMER0
TIMER 14

Prescaler Counter

Master 

mode 

control

TIMER 1

Prescaler Counter

Master 

mode 

control

TIMER 2

Prescaler Counter

Master 

mode 

control

Trigger 

selection

ITI0

ITI1

ITI2

CI0F_ED

CI0FE0

CI1FE1

ETIFP

TRGS
TRGO

TRGO

TRGO

 

ῒז ԑ ᶛ ̔ 

Â 1ᵬҹ 0 №  

16-26. 0Һ/׆ ᶛ 1ҹ 0 № ̆

Ҋ̔ 

1. 1ҹҺ ̆ ῒ Ԋᴆ̂UPẼҹ ₮̂ TIMER1_CTL1

MMC=3ôb010̃Ȃ 1 ₮ ̆ ₮ѿҩ Ḥ ̕ 

2. 1 ̂TIMER1_CAR̃̕ 

3. 0 ῀ ҹ 1̂ TIMERx_SMCFG TRGS=3ôb001̃̕ 

4. 0 1̂ TIMERx_SMCFG SMC=3ôb111̃̕ 

5. Ώ1⌠CENβ ꜚ 0̂ TIMER0_CTL0̃̕  

6. Ώ1⌠CENβ ꜚ 1̂ TIMER1_CTL0̃Ȃ 
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Â 1 ᶏ / Ḥ ꜚ 0 

1 ᶏ Ḥ ꜚ 0̆ 16-27. 1 ᶏ Ḥ 0Ȃ

1ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠ṿ Ȃ 

0 ⌠ Ḥ ̆ CENβ 1̆ ⌠ 0Ȃңҩ

TIMER_CK № 3№ ̂fCNT_CLK = fTIMER_CK/3Ȃ̃

Ҋ̔ 

1. 1ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮̂ TIMER1_CTL1

MMC=3ôb001̃̕ 

2. 0 ῀ 1̂ TIMERx_SMCFGTRGS=3ôb001̃̕ 

3. 0 Ԋᴆ ̂ TIMERx_SMCFG SMC=3ôb 110̃̕  

4. Ώ1⌠CEN 1̂ TIMER1_CTL0̃Ȃ 

16-27. 1 ᶏ Ḥ 0 

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

14

TIMER1

TIMER0

 

Â ᶏ ѿҩ ңҩ  

1 ᶏ Ḥ 0 ̆ 1 CI0῀Ḥ ҉

1Ȃҹԅ Ḡңҩ ̆ 1 Һ/׆ Ȃ Ҋ̔ 

1. 1 ᵬ ׆ CI0 ῀̂ TIMER1_SMCFG

TRGS=3ôb100̃̕ 

2. 1 ᵬ Ԋᴆ ̂ TIMER1_SMCFG SMC=3ôb110̃̕ 

3. ΏMSM=1̂TIMER1_SMCFG̃ 1 ᵬ Һ/׆ ̕ 

4. 0 ῀ 1̂ TIMERx_SMCFG TRGS=3ôb001̃̕ 

5. 0 ᵬ Ԋᴆ ̂ TIMER0_SMCFG SMC=3ôb110̃Ȃ 

1 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIFᵝ 1Ȃ 
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16-28. 1 CI0͂ 0 1 

TIMER_CK

CNT_REG

CNT_REG

CI0

00 01

CEN

02 03

00 01 02 03

CNT_CK

TRGIF

CEN

TRGIF

TIMER1

TIMER0

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4̆DMATA+0x8̆DMATA+0xc Ȃ

ӊ̆ ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

Cortex®-M4ῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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16.1.5. TIMERx ̂x=0̃ 

TIMER0 ̔0x4001 2C00 

└ 0̂TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

 Ḡ   CKDIV[1:0]   ARSE    CAM[1:0]    DIR   SPM   UPS   UPDIS   CEN   

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ  

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00 

4 DIR  

0̔ ҉  

1̔ Ҋ  



                                                                GD32F3x0Ύ 

274 
 

 

ҹҬ ֜ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ  

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

└ 1̂TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ . ISO3 ISO2N ISO2 ISO1N ISO1 ISO0N ISO0 TI0S MMC[2:0] DMAS CCUC Ḡ . CCSE 

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

 

ᵝ/ᵝ    
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31:15 Ḡ  Ḡ ᵝṿȂ 

14 ISO3 3 ₮Ȃ 

ISO0ᵝȂ 

13 ISO2N 2 ԑ ₮Ȃ 

ISO0NᵝȂ 

12 ISO2 2 ₮Ȃ 

ISO0ᵝȂ 

11 ISO1N 1 ԑ ₮Ȃ 

ISO0NᵝȂ 

10 ISO1 1 ₮Ȃ 

ISO0ᵝȂ 

9 ISO0N 0 ԑ ₮Ȃ 

0̔ POEN ᵝ̆CH0_ON ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_ON Ȃ 

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

8 ISO0 0 ₮Ȃ 

0̔ POEN ᵝ̆CH0_O ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_O Ȃ 

CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHPȂ

PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀Ȃ 

1̔ TIMERx_CH0, CH1 CH2 ᵬҹ 0 ῀Ȃ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └ TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 
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3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA Ȃ 

1̔ Ԋᴆ ̆ x DMA Ȃ 

2 CCUC └ └ 

└ ̂CHxEN, CHxNEN CHxCOMCTLᵝ ᶏ̃ ̂CCSE=1̃̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1 Ȃ 

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

1 Ḡ   Ḡ ᵝṿȂ 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ Ȃ 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ Ȃ 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

ETP   SMC1   ETPSC[1:0] ETFC[3:0] MSM TRGS[2:0] OCRC SMC[2:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ETP   

ᵝ ETIḤ Ȃ 

0̔ETI ҉ Ȃ 

1̔ETIᵞ Ҋ Ȃ 

14 SMC1 SMC ѿ №ҹԅᶏ 1 

1̆ ETIFḤ ҉ ᴋ ꜚȂ 

0̔ 1 Ȃ 

1̔ 1ᶏ Ȃ 

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 
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0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETI Ҍ TIMER_CK 1/4Ȃ ῀  

̆ ᶏץ № ᵞ ETIP Ȃ 

00̔ № Ȃ 

01̔2№ Ȃ 

10̔4№ Ȃ 

11̔8№ Ȃ 

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆ Ȃ 

1̔Һ׆ ᶏ Ȃ 

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

000: ITI0 

001: ITI1 

010: ITI2 
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011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ Ȃ 

3 OCRC OCPRE  

0: OCPRE_CLR_INT ⌠ OCPRE_CLR ῀Ȃ 

1: OCPRE_CLR_INT ⌠ ETIFȂ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ 

001̔ ֜ 0Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ

Ȃ 

010̔ ֜ 1Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ

Ȃ 

011̔ ֜ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

ԍ CI0F_ED ѿҩ ‖ ̆ Ả Ḥ ̆ ̆ץ  

CI0F_ED ᵬ ῀ ̆ Ả Ȃ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  TRGDEN CMTDEN CH3DEN CH2DEN CH1DEN CH0DEN UPDEN BRKIE TRGIE CMTIE CH3IE CH2IE CH1IE CH0IE UPIE 

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

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TRGDEN DMA ᶏ  
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0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

13 CMTDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

12 CH3DEN 3 /  DMA ᶏ  

0̔ 3 / DMA Ȃ 

1̔ᶏ 3 / DMA Ȃ 

11 CH2DEN 2 /  DMA ᶏ  

0̔ 2 / DMA Ȃ 

1̔ᶏ 2 / DMA Ȃ 

10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA Ȃ 

1̔ᶏ 1 / DMA Ȃ 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA Ȃ 

1̔ᶏ 0 / DMA Ȃ 

8 UPDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ Ȃ 

1̔ᶏ Ҭ Ҭ Ȃ 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

5 CMTIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ Ȃ 

1̔ᶏ 3Ҭ Ȃ 

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ Ȃ 

1̔ᶏ 2Ҭ Ȃ 

2 CH1IE 1 / Ҭ ᶏ  
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0̔ 1Ҭ Ȃ 

1̔ᶏ 1Ҭ Ȃ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CH3OF CH2OF CH1OF CH0OF Ḡ  BRKIF TRGIF CMTIF CH3IF CH2IF CH1IF CH0IF UPIF 

 rc_w0 rc_w0 rc_w0 rc_w0 . rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF Ȃ 

11 CH2OF 2 ₮  

CH0OF Ȃ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

Ȃ 

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 

8 Ḡ  Ḡ ᵝṿ 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 
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Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟ Ȃ 

1̔Ҭ ῀҉ ⌠ Ȃ 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟ Ȃ 

1̔ Ҭ ֟ Ȃ 

5 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

4 CH3IF 3 / Ҭ  

CH0IF Ȃ 

3 CH2IF 2 / Ҭ  

CH0IF Ȃ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 



                                                                GD32F3x0Ύ 

282 
 

 

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

Ḡ  BRKG TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 P̆OEN

ᵝ 0ғ BRKIFᵝ 1̆ Ҭ DMA ↕̆֟ Ҭ DMA

ᴰ Ȃ 

0̔Ҍ֟ Ҭ ԊᴆȂ 

1̔֟ Ҭ ԊᴆȂ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └ ̂CHxEN, 

CHxNEN CHxCOMCTL̃ ԑ ₮ Ȃ 

0̔Ҍ֟ └ ԊᴆȂ 

1̔֟ └ ԊᴆȂ 

4 CH3G 3 Ԋᴆ  

CH0G  

3 CH2G 2 Ԋᴆ  

CH0G  

2 CH1G 1 Ԋᴆ  

CH0G  

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №
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Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

└ 0̂TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

CH1CAPFLT[3:0] CH1CAPPSC[1:0] CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL Ȃ 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFPḤ ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  
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1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00̂ ̃ ᵝҌ

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00 ᵝҌ Ȃ 

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 
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00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 
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=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 1̂TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

CH3CAPFLT[3:0] CH3CAPPSC[1:0] CH2CAPFLT[3:0] CH2CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL Ȃ 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 
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̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ

CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH2MS =00̂ ̃ ᵝҌ

Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғ CH2MS =00 ᵝҌ Ȃ 

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  
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1̔ᶏ 2 ₮ Ȃ 

1:0 CH2MS[1:0] 2 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH3MS[1:0] 3  

ҍ ₮ Ȃ 

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 fDTS/32 
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4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH2MS[1:0] 2  

ҍ ₮ Ȃ 

└ 2̂TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ . CH3P CH3EN CH2NP CH2NEN CH2P CH2EN CH1NP CH1NEN CH1P CH1EN CH0NP CH0NEN CH0P CH0EN 

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

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  

CH0P Ȃ 

12 CH3EN 3ᶏ  

CH0EN Ȃ 

11 CH2NP 2ԑ ₮  

CH0NP Ȃ 

10 CH2NEN 2ԑ ₮ᶏ  

CH0NEN Ȃ 

9 CH2P 2  

CH0P Ȃ 

8 CH2EN 2ᶏ  

CH0EN Ȃ 
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7 CH1NP 1ԑ ₮  

CH0NP Ȃ 

6 CH1NEN 1ԑ ₮ᶏ  

CH0NEN Ȃ 

5 CH1P 1  

CH0P Ȃ 

4 CH1EN 1ᶏ  

CH0EN Ȃ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮Ȃ 

1̔ᶏ 0ԑ ₮Ȃ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0 Ḥ [CH0NP, CH0P]

CI0FE0 CI1FE0 Ȃ 

[CH0NP==0, CH0P==0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ 

[CH0NP==1, CH0P==1]̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ 

̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 
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1̔ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ̂TIMERx_CH2CṼ 

Ẓ ̔0x3C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ̂TIMERx_CH3CṼ 

Ẓ ̔0x40 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

POEN OAEN BRKP BRKEN ROS IOS PROT[1:0] DTCFG[7:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     
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31:16 Ḡ  Ḡ ᵝṿȂ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2ôb00ᵝ Ȃ 

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1Ȃ 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BRKIN Ȃ 

0̔Ҭ ῀ᵞ Ȃ 

1̔Ҭ ῀ Ȃ 

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CCS Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀Ȃ 

1̔ᶏ Ҭ ῀Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ òᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏
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ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNPᵝ̂ ҹ ₮ ̃ T̆IMERx_CCHP

Ҭ ROS/IOS ᵝȂ 

11 P̔ROT 2.Ȃ ԅPROT 1Ҋ ΏḠ ̆ TIMERx_CHCTL0/1 

Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ ₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ 

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

DTCFGṿ ῏ Ҋ̔ 

DTCFG[7:5] The duration of dead-time 

3ôb0xx DTCFG[7:0] * tDTS_CK 

3ôb10x (64+ DTCFG[5:0]) * tDTS_CK *2 

3ôb110 (32+ DTCFG[4:0]) * tDTS_CK *8 

3ôb111 (32+ DTCFG[4:0]) * tDTS_CK *16 

̔ 

1. tDTS_CK DTS_CK ̆ TIMERx_CTL0Ҭ CKDIC[1:0] ӈȂ 

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC [4:0] DMAᴰ  
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ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC 

[4:0] +1). DMATC [4:0] 5 ׆ôb0_0000 ⌠ 5ôb1_0001Ȃ 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 
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1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ POENᵝҍ IOSᵝ ҹ 0̆↕ ₮ Ȃ 

0̔ Ȃ 
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16.2. L0̂TIMERx, x=1, 2̃ 

 ׃ .16.2.1

L0 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ └

Ȃ L0 16β Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

16.2.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̂TIMER2̃̆32ᵝ̂TIMER1̃̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 
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16.2.3.  

16-29. L0 ᶫԅ L0 ῤ  

16-29. L0  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

№

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ
₮ └

CH0_O

DMA└

TIMERx_TRGO

DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

ŀŀ.

Interrupt
CH1_O

CH2_O

CH3_O

Update

Trigger

Cap/Com

TIMER_CK

PSC_CLK

 

16.2.4. ⱳ  

 

L0 ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

Â SMC[2:0]==3ôb000̆ ῤ ̂ ⌠RCU CK_TIMER̃ 

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

TIMERx_SMCFG SMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

̂ TIMERx_SMCFGTRGS [2:0]̃ ꜚ̆ Ҋ Ȃ SMCβ

ҹ0x4ȁ0x50x6̆ № ῤ CK_TIMER ꜚȂ 
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16-30. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]==3ôb111̂ 0̃̆ ῀ ᵬҹ  

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

ץ SMC [2:0]ҹ0x7 TRGS [2:0]ҹ0x4̆0x50x6 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

[2:0]ҹ0x7 TRGS [2:0]ҹ0x0, 0x1, 0x2 0x3Ȃ 

Â SMC==1ôb1̂ 1̃̆ ῀ ETIᵬҹ  

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

SMC [2:0]ҹ0x7 TRGS [2:0]ҹ0x7Ȃ ETIḤ ETI

⌠ ȂȂ ETIFḤ ҹ ̆ └ ҩETIḤ

҉ ֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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16-31. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

16-32. ҉ ̆PSC=0/2 16-33. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 



                                                                GD32F3x0Ύ 

303 
 

 

16-32. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1
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16-33. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ ֟

Ҋ ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

16-34. Ҋ ̆PSC=0/2 16-35. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ

Ҋ ҹȂ 
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16-34. Ҋ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 5 4 3 2 1 0 99 98 97 96 95 94 93 92

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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16-35. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 5 4 3 2 1 0 99 98 97 96 95 94 93 92

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ  ̆ ⌠̂ ꜚⱴ ṿ-1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTF Ҭ UPIFβ ᴪ 1̆ CHxIFβ 1ҍ

TIMERx_CTL0Ҭ CAM ṿ ῏Ȃΐᵣ 16-36. Ҭ

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

16-36. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 
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16-36. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b01 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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16-37. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ

̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ

CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀

Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVALỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 
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῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0Ҭ CH1MSҹ 2ôb10̆ 1 Ḥ

ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ CHxVAL ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍCHxVAL ṿ

C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN=1↕ᴪ֟ DMA

Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxP/CHxNPᵝ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CHxDENᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CHxVALץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

16-38. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 

CHxVAL=0x3Ȃ 
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16-38. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

16-39. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 16-40. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̆̃ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 
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16-39. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

16-40. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
Cx OUT

PWM  MODE1

Cx OUT

Interrupt signal

CHxIF

CHxOF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CHxOF

CAM=2'b11 up/down

CHxIF

CHxOF

 

₮‰ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕
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CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ Ȃ 

ᴰ ⱳ  

ᴰ ⱳ Ȃ 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC[2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS[2:0]Ȃ 

׆ .16-5 ↓ ҽᶛ̂ L0̃  

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

CI0FE0

CI1FE1̆

CHxP CHxNP

 

ETIF̆

ETP

 

ITIx̆

№ Ҍ  

CIx̆

CHxCAPFLT

̆№ Ҍ  

ETIF̆

№ Ҍ  

ᶛ1 

ᵝ  

῀҉ ̆

 

TRGIS[2:0]=3ôb000 

ITI0ҹ  

ITI0̆

Ҍ  

ITI0̆

№ Ҍ  
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    №  

16-41. ᵝ Ҋ └  

  

TIMER_CK

CEN

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 0 1 2

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 

Ả  

῀ҹᵞ

Ṝ̆ Ả  

TRGIS[2:0]=3ôb101 

CI0FE0ҹ  

TI0S=0.̂ ̃

[CH0NP==0, 

CH0P==0]Ҍ .

҉  

ҩᶛ Ҭ

 

16-42. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3ôb111 

ETIFҹ . 

ETP = 0

 

ETPSC = 1, 2№  

ETFC = 0 ,  

16-43. Ԋᴆ Ҋ └  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP
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‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ŎxCPREḤ └ ҹҍ ̆p Ҍ

Ȃ ₮ ҹPWM0 PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

16-44. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

16-44. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop

 

ԑ  

ԑ ̂TIMERx,x=0̃ 

 16-6. TIMERx̂x=1,2̃ ῤ ԑ  

Slave TIMER 
ITI0̂TRGS = 

000̃ 

ITI1̂TRGS = 

001̃ 

ITI2̂TRGS = 

010̃ 

ITI3̂TRGS = 

011̃ 

TIMER1 TIMER0 TIMER14 TIMER2 Ḡ  

TIMER2 TIMER0 TIMER1 TIMER14 Ḡ  

DMA  

DMA DMA Ȃ ңҩ DMA ῏
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̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆

ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERx ᴪ ҉ Ȃ 

 

Cortex®-M4ῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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16.2.5. TIMERx ̂x=1,2̃ 

TIMER1 ̔0x4000 0000 

TIMER2 ̔0x4000 0400 

└ 0̂TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

 Ḡ   CKDIV[1:0]   ARSE    CAM[1:0]    DIR   SPM   UPS   UPDIS   CEN   

  rw  rw    rw   rw    rw    rw    rw    rw   

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00 

4 DIR  
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0̔ ҉  

1̔ Ҋ  

ҹҬ ֜ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

└ 1̂TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  TI0S MMC[2:0] DMAS Ḡ . 

 rw rw rw  
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ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TI0S 0 ῀  

0̔ TIMERx_CH0 ᵬҹ 0 ῀Ȃ 

1̔ TIMERx_CH0, CH1 CH2 ᵬҹ 0 ῀Ȃ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ Ȃ 

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA Ȃ 

1̔ Ԋᴆ ̆ x DMA Ȃ 

2:0 Ḡ  Ḡ ᵝṿȂ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

ETP   SMC1   ETPSC[1:0] ETFC[3:0] MSM TRGS[2:0] OCRC SMC[2:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 
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15 ETP   

ᵝ ETIḤ Ȃ 

0̔ETI ҉ Ȃ 

1̔ETIᵞ Ҋ Ȃ 

14 SMC1 SMC ѿ №ҹԅᶏ 1 

1̆ ETIFḤ ҉ ᴋ ꜚȂ 

0̔ 1 Ȃ 

1̔ 1ᶏ Ȃ 

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETI Ҍ TIMER_CK 1/4Ȃ ῀  

̆ ᶏץ № ᵞ ETIP Ȃ 

00̔ № Ȃ 

01̔2№ Ȃ 

10̔4№ Ȃ 

11̔8№ Ȃ 

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
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7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆ Ȃ 

1̔Һ׆ ᶏ Ȃ 

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ Ȃ 

3 OCRC OCPRE  

0: OCPRE_CLR_INT ⌠ OCPRE_CLR ῀Ȃ 

1: OCPRE_CLR_INT ⌠ ETIFȂ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ 

001̔ ֜ 0Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ

Ȃ 

010̔ ֜ 1Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ

Ȃ 

011̔ ֜ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

ԍ CI0F_ED ѿҩ ‖ ̆ Ả Ḥ ̆ ̆ץ  

CI0F_ED ᵬ ῀ ̆ Ả Ȃ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

Ḡ  TRGDEN Ḡ  CH3DEN CH2DEN CH1DEN CH0DEN UPDEN Ḡ  TRGIE Ḡ  CH3IE CH2IE CH1IE CH0IE UPIE 

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

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TRGDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

13 Ḡ  Ḡ ᵝṿȂ 

12 CH3DEN 3 /  DMA ᶏ  

0̔ 3 / DMA Ȃ 

1̔ᶏ 3 / DMA Ȃ 

11 CH2DEN 2 /  DMA ᶏ  

0̔ 2 / DMA Ȃ 

1̔ᶏ 2 / DMA Ȃ 

10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA Ȃ 

1̔ᶏ 1 / DMA Ȃ 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA Ȃ 

1̔ᶏ 0 / DMA Ȃ 

8 UPDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

7 Ḡ  Ḡ ᵝṿ. 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

5 Ḡ  Ḡ ᵝṿȂ 

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ Ȃ 

1̔ᶏ 3Ҭ Ȃ 
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3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ Ȃ 

1̔ᶏ 2Ҭ Ȃ 

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ Ȃ 

1̔ᶏ 1Ҭ Ȃ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CH3OF CH2OF CH1OF CH0OF Ḡ  TRGIF Ḡ  CH3IF CH2IF CH1IF CH0IF UPIF 

 rc_w0 rc_w0 rc_w0 rc_w0 . rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF Ȃ 

11 CH2OF 2 ₮  

CH0OF Ȃ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 



                                                                GD32F3x0Ύ 

323 
 

 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟ Ȃ 

1̔ Ҭ ֟ Ȃ 

5 Ḡ  Ḡ ᵝṿȂ 

4 CH3IF 3 / Ҭ  

CH0IF Ȃ 

3 CH2IF 2 / Ҭ  

CH0IF Ȃ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  TRGG Ḡ . CH3G CH2G CH1G CH0G UPG 

 w  w w w w w 

 

ᵝ/ᵝ     
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31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 CH3G 3 Ԋᴆ  

CH0G Ȃ 

3 CH2G 2 Ԋᴆ  

CH0G Ȃ 

2 CH1G 1 Ԋᴆ  

CH0G Ȃ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

└ 0̂TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

CH1CAPFLT[3:0] CH1CAPPSC[1:0] CH0CAPFLT[3:0] CH0CAPPSC[1:0] 
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rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL Ȃ 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFPḤ ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  
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110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 
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7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 1̂TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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CH3COM

CEN 

CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 

CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

CH3CAPFLT[3:0] CH3CAPPSC[1:0] CH2CAPFLT[3:0] CH2CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL Ȃ 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ

CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 
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011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ᶏ 2 ₮ Ȃ 

1:0 CH2MS[1:0] 2 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 

3 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH3CAPPSC[1:0] 3 ῀ №  



                                                                GD32F3x0Ύ 

330 
 

 

CH0CAPPSC Ȃ 

9:8 CH3MS[1:0] 

3  

ҍ ₮ Ȃ 

7:4 CH2CAPFLT[3:0] 

2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 

2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH2MS[1:0] 

2  

ҍ ₮ Ȃ 

└ 2̂TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

CH3NP Ḡ  CH3P CH3EN CH2NP Ḡ  CH2P CH2EN CH1NP Ḡ  CH1P CH1EN CH0NP Ḡ  CH0P CH0EN 

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

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3NP 3ԑ ₮  

CH0NP Ȃ 

14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  

CH0P Ȃ 

12 CH3EN 3ᶏ  

CH0EN Ȃ 

11 CH2NP 2ԑ ₮  

CH0NP Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CH2P 2  

CH0P Ȃ 

8 CH2EN 2ᶏ  

CH0EN Ȃ 

7 CH1NP 1ԑ ₮  

CH0NP Ȃ 

6 Ḡ  Ḡ ᵝṿȂ 

5 CH1P 1  

CH0P Ȃ 

4 CH1EN 1ᶏ  

CH0EN Ȃ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝḠ 0Ȃ 

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 
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2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

[CH0NP==0, CH0P==0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ 

̆ ғ CIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ 

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ  

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT[1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃̂x=1̃ 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

CNT[31:16] 

rw 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 CNT[31:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

̂TIMERx_CNT̃̂x=2̃ 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃̂x=1̃ 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

CARL[31:16] 

rw 

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

CARL[15:0] 

rw 
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ᵝ/ᵝ    

31:0 CARL[31:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFFFFFF)Ȃ 

ꜚ ̂TIMERx_CAR̃̂x=2̃ 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

0 / ṿ ̂TIMERx_CH0CṼ̂x=1̃ 

Ẓ ̔0x34 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

CH0VAL[31:16] 

rw 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 CH0VAL[31:0] 

0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 
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0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

0 / ṿ ̂TIMERx_CH0CṼ̂x=2̃ 

Ẓ ̔0x34 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ṿ ̂TIMERx_CH1CṼ̂x=1̃ 

Ẓ ̔0x38 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

CH1VAL[31:16] 

rw 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 CH1VAL[31:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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1 / ṿ ̂TIMERx_CH1CṼ̂x=2̃ 

Ẓ ̔0x38 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ṿ ̂TIMERx_CH2CṼ̂x=1̃ 

Ẓ ̔0x3C 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

CH2VAL[31:16] 

rw 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 CH2VAL[31:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ṿ ̂TIMERx_CH2CṼ̂x=2̃ 

Ẓ ̔0x3C 
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ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ṿ ̂TIMERx_CH3CṼ̂x=1̃ 

Ẓ ̔0x40 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

CH3VAL[31:16] 

rw 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 CH3VAL[31:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ṿ ̂TIMERx_CH3CṼ̂x=2̃ 

Ẓ ̔0x40 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC 

[4:0] +1). DMATC [4:0] 5 ׆ôb0_0000 ⌠ 5ôb1_0001Ȃ 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 
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DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL 

Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 
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16.3. L2̂TIMERx, x=13̃ 

 ׃ .16.3.1

L2̂TIMERx, x=13̃ ̆ ῀ ₮ ̆֟ PWMḤ

└ Ȃ L2 ѿҩ16β Ȃ 

L2 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

16.3.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ Ԋᴆ̆ / Ԋᴆ̕ 

16.3.3.  

16-45. L2 ᶫԅ L2 ῤ  

16-45. L2  

῀
&

&

№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN
CI0

ꜚ ₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O
Interrupt

Update

Cap/Com

№

TIMER_CK

PSC_CLK

 

16.3.4. ⱳ  

 

L2 ῤ CK_TIMER ꜚȂ 
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TIMER_CK⌠RCU CK_TIMERȂ 

L2ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ̆

CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

16-46. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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16-47. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

16-48. ҉ ̆PSC=0/2 16-49. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 
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16-48. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

16-49. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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῀ ₮  

L2 ѿҩ ԍ ῀ ₮ Ȃ ѿ

ҩ ̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 

16-50. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

IS0 

 

῀Ḥ CIxᾢ TIMER_CKḤ ̆ ̆֟ ѿҩ

Ḥ Ȃ ̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉

Ҋ Ȃ CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC №

̆ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVALỮ

ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 
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ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS!=0x0̃̆ ғ

TIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIẼ̔  

ᶏ Ҭ ̆ ץ Ҭ Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE ̆

Ҭ ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ Ȃ 

Â ₮ ⱳ  

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ CHxVAL ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍCHxVAL ṿ

C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN=1↕ᴪ֟ DMA

Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIEᵝ Ҭ ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CHxVALץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

16-51. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ ̆
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CAR=0x63, CHxVAL=0x3Ȃ 

16-51. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

PWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗

16-52. PWM ԅEAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̆̃ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 
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16-52. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

₮‰ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

 

Cortex®-M4ῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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16.3.5. TIMERx ̂x=13̃ 

TIMER13 ̔0x4000 2000 

└ 0̂TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

 Ḡ   CKDIV[1:0]   ARSE   Ḡ  UPS   UPDIS   CEN   

  rw  rw      rw    rw    rw   

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:3 Ḡ  Ḡ ᵝṿȂ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ
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ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  CH0IE UPIE 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

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

Ḡ  CH0OF Ḡ  CH0IF UPIF 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 

8:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  CH0G UPG 

 w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0G 0 Ԋᴆ  
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ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

└ 0̂TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 
Ḡ  

CH0MS[1:0] 

CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

 rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 
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100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

2 Ḡ  Ḡ ᵝṿȂ 

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔Ḡ  

11̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 fDTS/2 
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4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 2̂TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ .. CH0NP Ḡ  CH0P CH0EN 

 rw  rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0
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└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

[CH0NP==0, CH0P==0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ 

[CH0NP==1, CH0P==1]̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 
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№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

0 / ṿ ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ: 0x0000 0000 
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̂32β Ȃ̃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

῀ ̂TIMERx_IRMP̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  CI0_RMP[1:0] 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1:0 CI0_RMP[1:0] 0 ῀  

00: 0 ῀ ⌠ GPIÔTIMER13_CH0̃ 

01: 0 ῀ ⌠ RTCCLK 

10: 0 ῀ ⌠ HXTAL/32 clock 

11: 0 ῀ ⌠ CKOUTSEL 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 
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16.4. L3̂TIMERx,x=14̃ 

 ׃ .16.4.1

L3̂TIMER14̃ ң ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ L3 ѿҩ16β Ȃ 

L3 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

L3 ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

16.4.2. Һ  

Â ̔2̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ / Ԋᴆ̆ Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 
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16.4.3.  

16-53. L3 ᶫԅ L3 ῤ  

16-53. L3  

῀
&

&
№

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CH1_IN

ITI0

ITI1

ITI2

ITI3

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆
ȁԑ ȁ ᴆ

₮ȁ ῀ȁҬ ῀ȁ
₮ └

BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

TIMERx_TRGO
DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_TG

TIMERx_UPéé.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

req en/direct req set 

№

PSC_CLK
TIMER_CK

 

16.4.4. ⱳ  

 

L3 ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

Â SMC[2:0]==3ôb000̆ ῤ ̂ ⌠RCU CK_TIMER̃ 

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMER 

TIMERx_SMCFG SMC[2:0]ҹ 0x7̆ № ῒז ̂

TIMERx_SMCFG TRGS [2:0]̃ ꜚ̆ Ҋ Ȃ SMCβ ҹ

0x4ȁ0x50x6̆ № ῤ CK_TIMER ꜚȂ 
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16-54. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]==3ôb111̂ 0̃̆ ῀ ᵬҹ  

№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

ץ SMC [2:0]ҹ0x7 TRGS[2:0]ҹ0x4̆0x50x6 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

[2:0]ҹ0x7 TRGS [2:0]ҹ0x0, 0x1, 0x2 0x3Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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16-55. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ

ṿ̂ ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ̆

ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1)҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

16-56. ҉ ̆PSC=0/2 16-57. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 
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16-56. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

16-57. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ԋᴆ̂ ҉ /Ҋ ̃  

N+1ҩ ӊ ֟ Ԋᴆ̆ ̆Nҹ

TIMERx_CREP CREPȂ ҉ Ҋ̆ ҉ ⁞Ȃ 

TIMERx_SWEVG UPGβ 1 ץ TIMERx_CREPҬCREPṿ

֟ ѿҩ ԊᴆȂ 

16-58. ҉ Ҋ  

 

 

CEN

CNT_REG 96 97 98 99 0 1 ŀ 98 99 0 1 ŀ 98 99

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

0 1 ŀ 98 99 0 1

UPIF

TIMERx_CREP  = 0x1 

ŀ 98 99 0 1 ŀ 98 99 0 1

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

L3 ңҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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16-59. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ

̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ

CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀

Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVALỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 
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῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹ

CI0 ҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1

Ḥ ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ CHxVAL ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍCHxVAL ṿ

C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN=1↕ᴪ֟ DMA

Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CHxDENβ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CHxVALץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

16-60. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 
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CHxVAL=0x3Ȃ 

16-60. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

PWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

16-61. PWM ԅPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̆̃ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 
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16-61. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

₮‰ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERxң ̆

ѿ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2Ҭ CHxEN CHxNENβ̆TIMERx_CCHPҬ

TIMERx_CTL1Ҭ POEN, ROS, IOS, ISOxISOxN ᵝȂ ₮

TIMERx_CHCTL2Ҭ CHxPCHxNPβ ‗ Ȃ 

16-7. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 0 
0 

0 
CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 1 0 
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ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

1 
CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREˋ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ˋ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼˋ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂6̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

̂7̃ ₮῏ ̔CHx_O / CHx_ON ₮ ̂CHx_O = 0ξCHxP = CHxP̃̕ 

̂8̃ Ҭ Ȃ 

̂9̃ ξ̔ ᵬ̕ 

̂10̃ (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGβ ӈ

ԅ ̆ 0 Ȃ ̆ TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ
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16-62. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ ̂TIMERx

= CHxVAL̃̆ OxCPREḤ 0̆ CHx_OḤ ̆CHx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 16-62. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 

16-62. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN̆IOSROSβ T̆IMERx_CTL1ISOxISOxNβȂ Ҭ Ԋᴆ ̆

CHx_OCHx_ONḤ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ ̂CKM̃ ֟ Ȃ

TIMERx_CCHP BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ 

Ҭ P̆OENβ ѿ̆ POENβҹ 0̆CHx_OCHx_ONTIMERx_CTL1

Ҭ ISOxβ ISOxNꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ

Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ

ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ  

Ҭ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 
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16-63. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [2:0]Ȃ 

׆ .16-8 ᶛ ↓  

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: Ḡ  

CI0FE0

CI1FE1̆

CHxP  CHxNP

 

ITIx̆

№ Ҍ  

CIx̆

CHxCAPFLT

̆№ Ҍ  

ᶛ1 

ᵝ  

῀҉ ̆

 

TRGIS[2:0]=3ôb000 

ITI0ҹ  

ITI0̆

Ҍ  

ITI0̆

№ Ҍ  
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    №  

16-64. ᵝ Ҋ └  

  

TIMER_CK

CEN

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 0 1 2

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 

Ả  

῀ҹᵞ

Ṝ̆ Ả  

TRGIS[2:0]=3ôb101 

CI0FE0ҹ  

TI0S=0.̂ ̃ 

[CH0NP==0, 

CH0P==0]Ҍ . ҉

 

ҩᶛ Ҭ

 

16-65. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3ôb101 

CI0FE0ҹ . 

TI0S=0̂ ̃ 

[CH0NP==0,CH0P==0]  

Ҍ  

ҩᶛ Ҭ

 

16-66. Ԋᴆ Ҋ └  

 

TIMER_CK

CNT_REG 94 95 96 97

TRGIF

CI0FE0
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‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟ ӊ

̆OxCPREḤ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM0 PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

16-67. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

16-67. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

O0CPRE

CI1

Under SPM, counter stop

 

ԑ  

̂TIMERx,x=0̃ 

16-9. TIMERx̂x=14̃ ῤ ԑ  

Slave TIMER ITI0̂TRGS = 000̃ ITI1̂TRGS = 001̃ ITI2̂TRGS = 010̃ ITI3̂TRGS = 011̃ 

TIMER14 TIMER1 TIMER2 Ḡ  Ḡ  

DMA  

DMA DMA Ȃ ңҩ DMA ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA
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M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆

ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

Cortex®-M4ῤ Ả ̆DBG_CTL1 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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16.4.5. TIMERx ̂x=14̃ 

TIMER14 ̔0x4001 4000 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CKDIV[1:0] ARSE Ḡ  SPM UPS UPDIS CEN 

  rw  rw     rw    rw    rw    rw   

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 
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₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  ISO1 ISO0N ISO0 Ḡ  MMC[2:0] DMAS CCUC Ḡ  CCSE 

 rw rw rw  rw rw rw  rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿȂ 

10 ISO1 1 ₮ 

ISO0ᵝȂ 

9 ISO0N 0 ԑ ₮ 

0̔ POEN ᵝ̆CH0_ON ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_ON Ȃ 

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_O Ȃ 
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CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └ TRGOḤ T̆RGOḤ Һ ׆ ԍ ⱳ Ȃ 

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA  

2 CCUC └ └ 

└ ̂CHxEN C̆HxNEN CHxCOMCTLᵝ ᶏ̃ ̂CCSE=1̃̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1 Ȃ 

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿȂ 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ Ȃ 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ Ȃ 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

Ḡ  MSM TRGS[2:0] Ḡ  SMC[2:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31:8 Ḡ   Ḡ ᵝṿȂ 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆ Ȃ 

1̔Һ׆ ᶏ Ȃ 

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111̔Ḡ  

׆ ᶏ ֓ᵝҌ Ȃ 

3 Ḡ   Ḡ ᵝṿ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ . CEN=1̆↕ № ῤ ꜚȂ 

001̔Ḡ Ȃ 

010̔Ḡ Ȃ 

011̔Ḡ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

ԍ CI0F_ED ѿҩ ‖ ̆ Ả Ḥ ̆ ̆ץ

CI0F_ED ᵬ ῀ ̆ Ả Ȃ 
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DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  TRGDEN CMTDEN Ḡ  CH1DEN CH0DEN UPDEN BRKIE TRGIE CMTIE Ḡ  CH1IE CH0IE UPIE 

 rw rw  rw rw rw rw rw rw  rw rw rw 

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TRGDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

13 CMTDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

12:11 Ḡ  Ḡ ᵝṿȂ 

10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA Ȃ 

1̔ᶏ 1 / DMA Ȃ 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA Ȃ 

1̔ᶏ 0 / DMA Ȃ 

8 UPDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ Ȃ 

1̔ᶏ Ҭ Ҭ Ȃ 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

5 CMTIE Ҭ ᶏ  

0̔ Ҭ Ȃ 
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1̔ᶏ Ҭ Ȃ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ Ȃ 

1̔ᶏ 1Ҭ Ȃ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CH1OF CH0OF Ḡ . BRKIF TRGIF CMTIF Ḡ . CH1IF CH0IF UPIF 

 rc_w0 rc_w0  rc_w0 rc_w0 rc_w0  rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:11 Ḡ  Ḡ ᵝṿȂ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 

8 Ḡ  Ḡ ᵝṿȂ 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟ Ȃ 
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1̔Ҭ ῀҉ ⌠ Ȃ 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟ Ȃ 

1̔ Ҭ ֟ Ȃ 

5 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  BRKG TRGG CMTG Ḡ  CH1G CH0G UPG 

 w w w  w w w 

 

ᵝ/ᵝ     
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31:8 Ḡ  Ḡ ᵝṿȂ 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 ̆

POENᵝ 0ғ BRKIFᵝ 1̆ Ҭ DMĂ↕֟ Ҭ

DMAᴰ Ȃ 

0̔Ҍ֟ Ҭ ԊᴆȂ 

1̔֟ Ҭ ԊᴆȂ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └

̂CHxEN, CHxNEN CHxCOMCTL̃ ԑ ₮ ̂ TIMERx_CTL1

Ҭ CCSEṿ̃Ȃ  

0̔Ҍ֟ └ ԊᴆȂ 

1̔֟ └ ԊᴆȂ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 CH1G 1 Ԋᴆ  

CH0G Ȃ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ

DMA Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ

TIMERx_CH0CV ̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ

1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 
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ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CH1COMCTL[2:0] 
CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

CH1CAPFLT[3:0] CH1CAPPSC[1:0] CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14:12 CH1COMCTL[2:0] 1 ₮  

CH0COMCTL Ȃ 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV



                                                                GD32F3x0Ύ 

383 
 

 

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00̂ ̃ ᵝҌ

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00 ᵝҌ Ȃ 

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ .  

1̔ᶏ 0 ₮ Ȃ 

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉. 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 
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└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ . CH1NP Ḡ  CH1P CH1EN CH0NP CH0NEN CH0P CH0EN 

 rw  rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 CH1NP 1ԑ ₮  

CH0NP Ȃ 

6 Ḡ  Ḡ ᵝṿ 

5 CH1P 1  

CH0P Ȃ 

4 CH1EN 1ᶏ  

CH0EN Ȃ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮Ȃ 

1̔ᶏ 0ԑ ₮Ȃ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

[CH0NP==0, CH0P==0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ
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̆ ғ CIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 CREP[7:0] ṿ 
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֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ
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̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

POEN OAEN BRKP BRKEN ROS IOS PROT[1:0] DTCFG[7:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮Ȃ 

1̔ᶏ ₮Ȃ 

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1Ȃ 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BRKIN Ȃ 

0̔Ҭ ῀ᵞ Ȃ 

1̔Ҭ ῀ Ȃ 

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CCS Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀Ȃ 

1̔ᶏ Ҭ ῀Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 
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11 ROS Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ òᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏

ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNP ᵝ̂ ҹ ₮ ̃̆TIMERx_CCHP 

Ҭ ROS/IOS ᵝȂ 

11 P̔ROT 2.Ȃ ԅ PROT 1Ҋ ΏḠ ̆ TIMERx_CHCTL0 

Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ ₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFG ṿ ῏

Ҋ̔ 

DTCFG [7:5] =3ôb0xx̔DTvalue =DTCFG [7:0]x tDT, tDT=tDTS. 

DTCFG [7:5] =3ôb 10x̔DTvalue =̂64+DTCFG [5:0]̃xtDT, tDT =tDTS*2. 

DTCFG [7:5] =3ôb 110̔DTvalue =̂32+DTCFG [4:0]̃xtDT, tDT=tDTS*8. 

DTCFG [7:5] =3ôb 111̔DTvalue =̂32+DTCFG [4:0]̃xtDT, tDT =tDTS*16. 

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ: 0x0000 0000 
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̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC 

[4:0] +1). DMATC [4:0] 5 ׆ôb0_0000 ⌠ 5ôb1_0001. 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 
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ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ POENᵝҍ IOSᵝ ҹ 0̆↕ ₮ Ȃ 

0̔ Ȃ 
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16.5. L4̂TIMERx,x=15,16̃ 

 ׃ .16.5.1

L4̂TIMER15/16̃ ̆ ῀ ₮ Ȃ ֟ץ PWM

Ḥ └ Ȃ L4 ѿҩ16β Ȃ 

L4 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

L4 ԅѿҩ ῀ ̆ └Ȃ 

16.5.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ / Ԋᴆ̆ Ԋᴆ Ҭ Ԋᴆ̕ 
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16.5.3.  

16-68. L4 ᶫԅ L4 ῤ  

16-68. L4  

῀
&

&
№

└

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CAR

Repeater 

₮

ȁPWM ῒז

Ҋ ₮Ḥ ̆ ∆
ȁԑ ȁ ᴆ

₮ȁ ῀ȁҬ ῀ȁ

₮ └
BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

DMA REQ/ACK

TIMERx_CH0

TIMERx_UP

ŀŀ.

cap/com

req en/direct  req set 

№

PSC_CLK
TIMER_CK

Interrupt

break

update

 

16.5.4. ⱳ  

 

L4 ῤ CK_TIMER. 

Â ῤ ̂ ⌠RCU CK_TIMER̃ 

L4 ѿҩ ̔ῤ Ȃ ꜚ № ῤ

CK_TIMERȂ CEN ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC

̃֟ PSC_CLKȂ 

ꜚ № TIMER_CKԍ ԍRCU CK_TIMER 
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16-69. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

16-70. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ

ṿ̂ ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ̆

ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1)҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

16-71. ҉ ̆PSC=0/2₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

Ҍ № Ҋ ҹȂ 

16-71. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

 



                                                                GD32F3x0Ύ 

397 
 

 

16-72. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

Ԋᴆ̂ ҉ /Ҋ ̃  

N+1ҩ ӊ ֟ Ԋᴆ̆ ̆Nҹ

TIMERx_CREP CREPȂ ҉ Ҋ̆ ҉ ⁞Ȃ 

TIMERx_SWEVG UPGβ 1 ץ TIMERx_CREPҬCREPṿ

֟ ѿҩ ԊᴆȂ 
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16-73. ҉ Ҋ  

 

 

CEN

CNT_REG 96 97 98 99 0 1 ŀ 98 99 0 1 ŀ 98 99

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

0 1 ŀ 98 99 0 1

UPIF

TIMERx_CREP  = 0x1 

ŀ 98 99 0 1 ŀ 98 99 0 1

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

L4 ѿҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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16-74. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ

̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ

CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀

Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVALỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 
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Â ₮ ⱳ  

₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ CHxVAL ҍ ṿ ̆ CHxCOMCTL ̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍ CHxVAL ṿ

C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CHxDENᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CHxVALץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

16-75. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 

CHxVAL=0x3Ȃ 

16-75. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE
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₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

16-76. PWM ԅPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̆̃ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 

16-76. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

₮‰ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 
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₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERxң ̆

ѿ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2Ҭ CHxEN CHxNENβ̆TIMERx_CCHPҬ

TIMERx_CTL1Ҭ POEN, ROS, IOS, ISOxISOxN ᵝȂ ₮

TIMERx_CHCTL2Ҭ CHxPCHxNPβ ‗ Ȃ 

16-10. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREˋ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ˋ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼˋ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂11̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆
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҉Ҋ ҹ ̕ 

̂12̃ ₮῏ ̔CHx_O / CHx_ON ₮ ̂CHx_O = 0ξCHxP = CHxP̃̕ 

̂13̃ Ҭ Ȃ 

̂14̃ ξ̔ ᵬ̕ 

̂15̃ (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

 

ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGβ ӈ

ԅ ̆ 0 Ȃ ̆ TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ

16-77. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ ̂TIMERx

= CHxVAL̃̆ OxCPREḤ 0̆ CHx_OḤ ̆CHx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 16-77. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 

16-77. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B
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Ҭ  

ᶏ Ҭ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN, IOSROS β̆TIMERx_CTL1ISOx ISOxNβȂ Ҭ Ԋᴆ ̆

CHx_OCHx_ON Ḥ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ Ӟ̆

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ ̂CKM̃ ֟ Ȃ

TIMERx_CCHP BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ  

Ҭ P̆OENβ ѿ̆ POENβҹ 0̆CHx_OCHx_ONTIMERx_CTL1

Ҭ ISOxβ ISOxNꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ

Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ

ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ  

Ҭ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 

16-78. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ Ȃ ᴆΏ CEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ Ḡ ҹ 1 ⌠ Ԋ
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ᴆ CENβ ᴆΏ 0Ȃ CENβ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM0 PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

16-79. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

16-79. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

Under SPM, counter stop

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆

ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

Cortex®-M4ῤ Ả ̆DBG_CTL1 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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16.5.5. TIMERx ̂x=15,16̃ 

TIMER15 ̔0x4001 4400 

TIMER16 ̔0x4001 4800 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CKDIV[1:0] ARSE Ḡ  SPM UPS UPDIS CEN 

  rw  rw     rw    rw    rw    rw   

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 
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₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  ISO0N ISO0 Ḡ  DMAS CCUC Ḡ  CCSE 

 rw rw  rw rw  rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 ISO0N 0 ԑ ₮ 

0̔ POEN ᵝ̆CH0_ON ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_ON Ȃ 

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_O Ȃ 

CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 
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7:4 Ḡ  Ḡ ᵝṿȂ 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA Ȃ 

1̔ Ԋᴆ ̆ x DMA Ȃ 

2 CCUC └ └ 

└ ̂CHxEN, CHxNEN CHxCOMCTLᵝ ᶏ̃ ̂CCSE=1̃̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1 Ȃ 

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿȂ 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ Ȃ 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ Ȃ 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CH0DEN UPDEN BRKIE Ḡ  CMTIE Ḡ  CH0IE UPIE 

 rw rw rw  rw  rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA Ȃ 

1̔ᶏ 0 / DMA Ȃ 

8 UPDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

7 BRKIE Ҭ Ҭ ᶏ  
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0̔ Ҭ Ҭ Ȃ 

1̔ᶏ Ҭ Ҭ Ȃ 

5 CMTIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

4:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CH0OF Ḡ . BRKIF Ḡ  CMTIF Ḡ . CH0IF UPIF 

 rc_w0  rc_w0  rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 

8 Ḡ  Ḡ ᵝṿȂ 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟ Ȃ 

1̔Ҭ ῀҉ ⌠ Ȃ 
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5 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

4:2 Ḡ  Ḡ ᵝṿ 

1 CH0IF 0 / Ҭ Ȃ 

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  BRKG Ḡ  CMTG Ḡ  CH0G UPG 

 w  w  w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 P̆OEN

ᵝ 0ғ BRKIFᵝ 1̆ Ҭ DMA ↕̆֟ Ҭ DMA

ᴰ Ȃ 

0̔Ҍ֟ Ҭ ԊᴆȂ 

1̔֟ Ҭ ԊᴆȂ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └ ̂CHxEN, 

CHxNEN CHxCOMCTL̃ ԑ ₮ ̂ TIMERx_CTL1 Ҭ CCSE
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ṿ̃Ȃ 

0̔Ҍ֟ └ ԊᴆȂ 

1̔֟ └ ԊᴆȂ 

4:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 
Ḡ  

CH0MS[1:0] 

CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

 rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  
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001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00̂ ̃ ᵝҌ

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔Ḡ  

11̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ
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Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ . CH0NP CH0NEN CH0P CH0EN 

 rw rw rw rw 
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ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮Ȃ 

1̔ᶏ 0ԑ ₮Ȃ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

[CH0NP==0, CH0P==0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 
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15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ
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̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

POEN OAEN BRKP BRKEN ROS IOS PROT[1:0] DTCFG[7:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2ôb00ᵝ  

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1Ȃ 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BRKIN Ȃ 

0̔Ҭ ῀ᵞ Ȃ 

1̔Ҭ ῀ Ȃ 

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CCS Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀Ȃ 

1̔ᶏ Ҭ ῀Ȃ 
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ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ òᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏

ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNP ᵝ̂ ҹ ₮ ̃̆TIMERx_CCHP 

Ҭ ROS/IOS ᵝȂ 

11 P̔ROT 2.Ȃ ԅ PROT 1Ҋ ΏḠ ̆ TIMERx_CHCTL0 

Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ ₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

DTCFGṿ ῏ Ҋ̔ 

DTCFG[7:5] The duration of dead-time 

3ôb0xx DTCFG[7:0] * tDTS_CK 

3ôb10x (64+ DTCFG[5:0]) * tDTS_CK *2 

3ôb110 (32+ DTCFG[4:0]) * tDTS_CK *8 

3ôb111 (32+ DTCFG[4:0]) * tDTS_CK *16 

̔ 

1. tDTS_CK DTS_CK ̆ TIMERx_CTL0Ҭ CKDIC[1:0] ӈȂ 

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 
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DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC 

[4:0] +1). DMATC [4:0] 5 ׆ôb0_0000 ⌠ 5ôb1_0001 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 
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̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ POENᵝҍ IOSᵝ ҹ 0̆↕ ₮ Ȃ 

0̔ Ȃ 
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16.6. ̂TIMERx, x=5̃ 

 ׃ .16.6.1

̂TIMER5̃ ѿҩ 16β Ȃ ץ ᵬ ҹDAĈ

⌠ ̃ ᶫ Ȃ ץ ֟ DMA ̆TRGO ⌠DACȂ 

16.6.2. Һ  

Â ̔16ᵝ̕ 

Â ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̕ 

16.6.3.  

16-80. ᶫԅ ῤ  

16-80.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRGO

Interrupt
Update

UPIE

TIMER_CK PSC_CLK

 

16.6.4. ⱳ  

 

ץ ῤ CK_TIMERꜚ Ȃ 

ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ C̆K_TIMER

№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 
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16-81. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

16-82. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

16-83. ҉ ̆PSC=0/2 16-84. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 

16-83. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1
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16-84. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆↕ᶏ ‖ Ȃ

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ ̆ CENβѿ Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CEN

ᵝ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

 

Cortex®-M4ῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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16.6.5. TIMERx ̂x=5̃ 

TIMER5 ̔0x4000 1000 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  ARSE   Ḡ  SPM   UPS   UPDIS   CEN   

  rw     rw    rw    rw    rw   

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   
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1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  MMC[2:0] Ḡ  

 rw  

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:4 MMC[2:0] ֓ᵝ └ TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩ TRGO Ḥ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

3:0 Ḡ  Ḡ ᵝṿȂ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

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

Ḡ  UPDEN Ḡ  UPIE 

 rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 UPDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

Ḡ  UPIF 

 rc_w0 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

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

Ḡ  UPG 

 w 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

̂32β Ȃ̃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 
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17. ̂IFRP̃ 

 ׃ .17.1

̂IFRP̃ └ ᾣ LED̆ LED Ȃ 

̆ TIMER15 TIMER16 └Ȃ GPIO ҹ ̆

ץ ₮ ⱬȂ 

17.2. Һ  

Â IFRP₮Ḥ TIMER15 0 TIMER16 0‗ ̕ 

Â ҹԅ Ḥ ̆TIMER15 ֟ ᵞ └ Ḥ ̆TIMER16

֟ Ḥ ̕ 

Â SYSCFG_CFG0Ҭ PB9_HCCĔ ₮̂PB9̃ ᶫ

₮ ꜚLED ̕ 

17.3. ⱳ  

IFRP ԅTIMER15 TIMER16 ₮ ֟ Ḥ Ȃ 

1. TIMER15 0 ₮ᵞ PWMḤ ֟ └ Ḥ ̆

TIMER16 0 ₮ PWMḤ ֟ Ḥ Ȃ֟ Ḥ ӊ╠

֓ Ȃ 

2. GPIOҹ ̆ ᶏ ֓ Ȃ 

3. ᵰ ꜚ ₮̆ IFRP_OUT ⌠ PB9 ҉̆ ғ

SYS_CFGҊ PB9ҹ Ȃ 

17-1. IFRP₮ 1 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

̔IFRP_OUT TIMER16_CH0 1 ₮Ḥ ѿҩAPB Ȃ 
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17-2. IFRP₮ 2 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

̔ ̂TIMER15_CH0̃ ץ ̆ TIMER15 0 ₮ ҹ

̆IFRP_OUT TIMER16 0 ₮Ḥ Ȃ 

17-3. IFRP₮ 3 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

̔IFRP_OUT Ḡ TIMER16 0 ₮Ḥ ̆ ᶏTIMER15  

Ḥ Ȃ 
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18. ̂USART̃ 

 ׃ .18.1

̂USART̃ ᶫԅѿҩ Ḃ ұ ֜ Ȃ ץ ῃ

̆ ᴰ ȂUSART ᶫԅ ̆

UCLK̂PCLK1 / PCLK2̃ № ֟ USART Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

̆SIR̆ ̆LIN̆ץ Ȃ Ḥ Modem

ᵬ̂CTS / RTSȂ̃ LSB׆ MSB ᴰ Ȃ ᵝ TX / RX

ץ Ȃ 

USART DMAⱳ ץ̆ ḤȂ 

18.2. Һ  

Â NRZ‰ ̂Mark / Spacẽ̕  

Â ῃ Ḥ̕ 

Â Ḥ̕ 

Â FIFOⱳ ̕ 

Â ̔ 

͠ ԑҹ ῏ APB USART ̕ 

͠ Ҍᶭ PCLK ̕ 

Â ֟ ̆ ҹ168MHz̆ ҹ8̆ 10.5 

MBits/s̕ 

Â ῃ ұ ̔ 

͠ ᵝ̂8 9β ̃ᵞᵝ ᵝ ╠̕ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ ̕ 

͠ ֟ 0.5̆1̆ 1.5 2ҩẢ ᵝ̕ 

Â ԑ TX/RX̕ 

Â ̕ 

Â ᴆModem ᵬ̂CTS / RTS̃ RS485ꜚᶏ ̕ 

Â Ḥ̕ 

Â DMA ‖ №≢ᶏ ̕ 

Â Ẽ ᵝ └̔ 

͠ Ẽ ᵝ̕ 

͠ Ẽ ᵝ̕ 

Â LIN ֟ ̕ 

Â ̂IrDÃ̕  

Â ᴰ ץ ҹ ᴰ ₮ ̕ 
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Â Ὶ ISO7816-3 ̔ 

͠ ̂T=0̃̕  

͠ ̂T=1̃̕  

͠ ̕ 

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀ ̕ 

׆ ͠ ̕ 

Â ModBusḤ̔ 

͠ ⱳ ̕ 

͠ CR/LF ≢̕ 

Â ׆ ̔ 

͠ ‰ RBNEҬ ̕ 

͠ WUFҬ ̕ 

Â ̔ 

͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ FIFÔRFF̃̆ ‖ ҹ

̂TBẼ̆ ᴰ ̂TC̃̕  

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆

̂FERR̃̆ Ẽ ̂PERR̃̕  

͠ ᴆ ᵬ ̔CTS ̂CTSF̃̕ 

͠ LIN ̔LIN ̂LBDF̃̕ 

͠ Ḥ ̔IDLE ̂IDLEF̃̕  

͠ ModBusḤ ̔  / ̂AMF̃̆ ̂RTF̃̕  

͠ ̔ ̂EBF̃ ̂RTF̃̕  

׆ ͠ ̕ 

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ ̕ 

USART0ῃ ҉ ⱳ ̆ᵖ USART1 ԅ҉ ׃ №ⱳ ̆Ҋ ֓ⱳ

USART1Ҭ ̔ 

Â ̕ 

Â IrDA SIR ENDEC̕ 

Â LIN ̕ 

Â ׆ ̕ 

Â Ҭ ̕ 

Â ModBusḤȂ 

18.3. ⱳ  

USART 18-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

18-1. USART  

   

RX ῀  
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TX 
₮ 

I/Ô  / ̃ 

Ȃ USARTᶏ ̆

̆ ҹ  

CK ₮ ԍ Ḥ ұ Ḥ  

nCTS ῀ ᴆ ᶏ Ḥ  

nRTS ₮ ᴆ Ḥ  

18-1. USARTῤ  

CPU/DMA

RW

IrDA

TX

SW_RX

RX

CK └

ᵝ

ᵝ

USART └

CK

└

ᴆ
nRTS

nCTS

└

USART 

ᾝ

Ḡ №

USART USARTҬ └

/USARTDIV

/8*(2-
OVSMOD)

USART

USART CLK

Ώ ‖ ‖

 FIFO

 

18.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0ҬWLβ ץ Ȃ

USART_CTL0ҬPCENβ ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WLβ ҹ0̆ ҂ᵝ

ҹ ᵝȂ WLβ 1̆ ῇᵝҹ ᵝȂUSART_CTL0ҬPMβ ԍ ᵝ

Ȃ 

18-2. USART̂8 ᵝ 1Ả ᵝ̃ 

Ả ᵝ

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1ҬSTB[1:0]ᵝ Ҭ Ȃ 
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18-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  

10 2 ‰USART  

11 1.5  

ѿҩ Ҭ̆ ᵝ ҹ1Ȃ ҍ USART Ȃ 

Ả ᵝ ҩᵞ ҹҬ ȂUSART ᴰ UCLK ̆

ץ̆ ῍ ‗ Ȃ 

18.3.2.  

№ ѿҩ16β ̆ 12β № 4β №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№ ̂USARTDIṼҍUCLKΐ Ҋ῏ ̔ 

16̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

16ĬBaud Rate
                         ̂18-1̃  

8̆ Ὲ ҹ̔ 

USARTDIV= 
UCLK

8ĬBaud Rate
                           ̂18-2̃  

ᶛ ̆ 16̔ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

Ẋ USART_BAUD=0x21D̆↕INTDIV=33̂0x21̆̃FRADIV=13̂0xD̃Ȃ 

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30̂0x1Ẽ 

16*0.37=5.92̆ 6̆  FRADIV=6̂0x6̃ץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

18.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX ȂTX ץ USART_CTL1ҬTINVβ Ȃ

‖ CK ₮Ȃ 
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TENᵝ ᴪ ₮ѿҩ ȂTENβ Ҭ Ҍ ץ ᵝ Ȃ 

҉ T̆BE ҹ Ȃ USART_STATҬTBEᵝ ̆ ץ Ҍ ╠

ѿҩ ’ҊΏ῀USART_TDATAȂ Ώ῀USART_TDATĂTBEβ

0Ȃ USART_TDATA῀ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀USART_TDATĂ ᾢ ῀ ‖ ̆ ╠

ᴰ ⌠ ᵝ ҬȂ Ώ῀USART_TDATĂ

̆TBEβ ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғTBEβ ᵝ̆ ӇUSART_STATҬTCβ

1Ȃ USART_CTL0Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ1̆ ᴪ֟ Ҭ Ȃ 

18-3. USART ₮ԅUSART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENTβ̃̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ TENβ̕ 

7. TBEᵝ̕ 

8. USART_TDATAΏ ̕ 

9. DMAᶏ ̆ ѿҩ 7-8̕  

10. TC=1̆ Ȃ 

18-3. USART  

DMA

ᴆΏdata0⌠
USART_TDATA 

ᴆ ᵝ

DMA

ᴆΏdata1⌠
USART_TDATA 

DMA

ᴆΏdata2⌠
USART_TDATA 

ᴆ ᵝ ᴆ ᵝ

USART_TDATA 

TBE

TEN

TX pin

0 1 2

data0 data1 data2

ᴆ ᵝ

ᴆ

TC  

USART ῀ᵞⱳ ӊ╠̆ TC ᵝȂ USART_INTCTCC

ᵝΏ1 TCβ 0Ȃ 

SBKCMDβ ̆ᴪ ѿҩ ̆ ̆SBKCMD 0Ȃ 

18.3.4. USART  

҉ ̆ Ҋץ ᶏ USART ̔ 

1. ΏUSART_CTL0 WLβ ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 
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3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENRβ̃ ̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ RENβȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STATҬ RBNEβ ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STATҬ ץ

Ȃ 

ᴆ ץ USART_RDATA DMA ⌠ ȂҌ

DMĂ USART_RDATA ѿҩ ᵬ ץ RBNEβȂ 

Ҭ̆ ᶏ RENβ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 8Ṑ ̆

3ȁ4ȁ5ҩ ̕ 16Ṑ ̆ 7ȁ8ȁ9ҩ Ȃ 3ҩ

Ҭ 2ҩ 3ҩҹ0̆ ᵝ ҹ0̆ ↕ҹ1Ȃ 3ҩ Ҭ ѿҩ ṿҍῒזң

ҩҌ ̆Ҍ ᵝ̆ ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟ ̂NERR̃Ȃ

ᶏ DMĂ ᵝUSART_CTL2ҬERRIĔ ᴪ֟ Ҭ Ȃ USART_CTL2Ҭ

ᵝOSB̆ ֽ ѿҩ ᵀ ѿҩ ᵝ ṿȂ ’Ҋ Ҍᴪ ⌠

Ȃ 

18-4. ѿҩ ᵝ̂OSB=0̃ 

0 1 2 3 4 5 6 7

0 2 4 6 8 1
0

1
2

1
41 3 5 7 9 1
1

1
3

1
5

ѿҩ ᵝ

ᵝ

ᵝ

8Ṑ

16Ṑ

RX

 

ᵝUSART_CTL0Ҭ PCENβᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ŬSART_STAT

ҬPERR ᵝȂ ԅUSART_CTL0Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ0̆ ֟ ̆USART_STATҬFERRβ Ȃ

ᶏ DMA ᵝUSART_CTL2ҬERRIEᵝ̆ ֟ Ҭ Ȃ 

⌠ѿ ̆ RBNEβ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STAT Ҭ ₮ ᵝORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2ҬERRIEᵝ ᵝRBNEIĔ ֟ Ҭ Ȃ 
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Ҭ̆֟ ԅ ̂NERR̃ȁ ̂PERR̃ȁ ̂FERR̃ ₮

̂ORERR̃̆↕NERRȁPERRȁFERRORERR RBNE ᵝȂ ᶏ DMĂ

RBNEҬ ̆ ᴆ ȁ ȁ ₮ ֟ Ȃ 

18.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝUSART_CTL2

ҬDENTβ ᶏץ DMA ̆ ᵝUSART_CTL2ҬDENRβ ᶏץ DMA Ȃ 

DMA ԍ USART ̆DMA ׆ ῤ SRAMD ⌠ USART ‖ Ȃ

18-5. DMA USART Ȃ 

18-5. DMA USART  

 USART_TDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

 

USART_STATҬTC 0 

ᶏ ԍUSART DMA

TC ᵝ

 

ᴰ ̆USART_STATҬTCβ 1Ȃ USART_CTL0Ҭ

TCIEβ̆ ֟ Ҭ Ȃ 

DMA ԍ USART ̆DMA ׆ ‖ ᴰ ⌠ ῤ SRAMȂ

18-6. DMA USART Ȃ USART_CTL2Ҭ

ERRIEβ 1̆ USART_STATҬ ᵝ̂FERRȁORERRNERR̃ ᵝ
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֟ Ҭ Ȃ 

18-6. DMA USART  

USART_RDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

ᶏ ԍUSART DMA

 

USART ⌠ ⌠ԅDMAD ̆DMA ֟ ᴰ Ҭ Ȃ 

18.3.6. ᴆ └ 

ᴆ └ⱳ nCTSnRTS Ȃ USART_CTL2ҬRTSENβ 1

ᶏ RTS ̆ USART_CTL2ҬCTSENβ 1 ᶏ CTS Ȃ 

18-7. ңҩUSARTӊ ᴆ └ 

USART 1

TX

RX

USART 2

RX

TX

TX RX

nCTS nRTS

RX TX

nRTS nCTS
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RTS  

USART ₮nRTS̆ ԍ ‖ Ȃ ѿ n̆RTS

̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTSḠ Ȃ 

CTS  

USART nCTS͂ ‗ ץ Ȃ USART_STATҬ

TBEβ 0ғnCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ ̆

ᴪ ╠ Ả Ȃ 

18-8. ᴆ └ 

nCTS

RX

CTS

TX ᵝ  2 ᵝ  3Ả

ᵝ
Ả

ᵝ
 1 Ả ᵝ

ᵝ 1 ᵝ 2Ả

ᵝ
Ả

ᵝ

USART_TDATA  2

RTS

nRTS

 3

 

CTS └ ᶏ ̆ nCTS Ḥ ̆USART_STATҬCTSFβᴪ

1Ȃ USART_CTL2Ҭ CTSIEᵝ ᵝ̆ ᴪ֟ Ҭ Ȃ 

RS485 ꜚᶏ  

ꜚᶏ ⱳ USART_CTL2└ DEMβ Ȃ ᾛ DÊDriver 

EnableḤ̃ └Ȃ ╠ ꜚᶏ Ḥ ѿҩ ᵝӊ

Ȃ ҩ ץ USART_CTL0└ DEA[4:0]ᵝ Ҭ Ȃ ѿҩ

Ḥ ѿҩ Ả ᵝҍ DEḤ ӊ Ȃ ҩ ץ USART_CTL0

└ DED[4:0]ᵝ Ҭ ȂDEḤ ץ USART_CTL2└

DEPβ Ȃ 

18.3.7. Ḥ 

ḤҬ̆ ҩUSART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CMD Ҭ

MMCMDβ 1ᶏUSART͂ Ȃ 

USARTԍ ̆ ᵝ Ҍᴪ ᵝȂ ̆USARTץ ᴆ

Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RX ⌠ ̆ ᴆᴪ RWU

׆̆ ₮ ̆ᵖUSART_STATҬIDLEFᵝҌᴪ 1Ȃ 
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USART_CTL0ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝҹ

1̆ ҹ Ȃ ᵝ 0̆ ҹ Ȃ

ᵞ4β ᵞ7β ҍUSART_CTL1Ҭ ADDRβ ̆ ᴆᴪ RWU ̆ ₮

Ȃ ⌠ USART R̆BNE ᵝȂ USART_STATҬ׆ץ

Ȃ ᵞ4β ᵞ7β ҍUSART_CTL1Ҭ ADDRβҌ ̆ ᴆᴪ ᵝ

RWU ꜚ ῀ Ȃ ’Ҋ̆RBNEҌᴪ ᵝȂ 

USART_CTL0ҬPCENβ ᵝ̆ ᵝ ҹ ᵝ ῒ̆ᵩᵝ ҹ

Ȃ ADDMβ ᵝ̆ғ ҹ7β ̆ῒҬ ᵞ 6β ҍADDR[5:0]Ȃ

ADDMβ ᵝ̆ғ ҹ9β ̆ῒҬᵞ8β ҍADDR[7:0]Ȃ 

18.3.8. LIN  

USART_CTL1 LMENᵝ ᶏ ԑ Ȃ LIN Ҋ̆

USART_CTL1ҬCKEN̆STB[1:0]USART_CTL2SCEN̆HDEN̆IRENβ

0Ȃ 

ѿҩ ̆LIN ҍ Ȃ ᵝ ҹ8ȂѿҩẢ

ᵝ 13ҩ0ҹ Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ Ӟ̆ ץ

ᴰ ҬȂUSART_CTL1ҬLBLENβץ Ȃ RX

⌠ ԍ ԍҍ 0̂ LBLEN=0̆10ҩ0̕ LBLEN=1̆11ҩ0̃̆

USART_STATҬLBDFβ Ȃ USART_CTL1ҬLBDIEᵝ̆ ֟ Ҭ Ȃ 

18-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ0 ̆ FERRᵝȂ 

18-9. Ҋ  

0 1 2

1 ҩ

USART_RDATA 0 1 00000000 2

FERR

RX

LBDF  

18-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERRᵝȂ 

18-10. ᴰ Ҭ  

0 2

USART_RDATA 0 1 2

FERR

RX

LBDF

1ҩ

1
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18.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝUSART_CTL1CKENβ ᶏ

Ȃ Ҋ ŬSART_CTL1LMENUSART_CTL2SCEN̆HDEN̆IRENβ

0ȂCK ᵬҹUSART ₮ֽ̆ TENβ ᶏ ̆ Ȃ ᵝ

Ả ᵝᴰ ̆Ҍᴪ׆CK ₮ ‖ȂUSART_CTL1CLENβ ‗ ᵞ

ᵝ̂ ᵝ̃ Ḥ ₮Ȃ Ҭ̆ӞҌᴪ

Ḥ ֟ ȂUSART_CTL1CPHβ ‗ ѿҩ ԋҩ

ȂUSART_CTL1CPLβ ‗ USART Ҋ̆

Ȃ 

CK ₮ USART_CTL1ҬCPL̆CPH̆CLENβ‗ Ȃ ᴆֽ USART

̂UEN=0̃ ץ ױ ṿȂ 

ҍ Ȃ Ҋ ̆ ᴋᵥ Ȃ 

18-11. Ҋ USARTɒ  

USART

̂Һ ̃

RX

TX

CK

׆̂ ̃

῀

῀

₮

 

18-12. 8-bit USART Ḥ ̂CLEN=1̃ 

 CK pin(CPL=1,  CPH=0)

 CK pin (CPL=0,  CPH=1)

 CK pin (CPL=1,  CPH=1)

Һ ₮

Һ ῀

̂8ᵝ̃

ᵝ Ả
ᵝ

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

 CK pin (CPL=0,  CPH=0)

 

18.3.10. ұ ̂IrDA SIR̃ ⱳ  

ұ ⱳ ᵝUSART_CTL2ҬIRENᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN̆STB[1:0]̆CKENβ USART_CTL2 HDEN̆SCEN

ᵝ 0Ȃ 

IrDAҊ̆USART SIR └̆ └ Ḥ LED

̆ USART Ȃ ԍ ̆ ԍ115200Ȃ 
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18-13. IrDA SIR ENDEC 

‰
USART

SIR 

TX

RX

TX pin

RX pin

IREN

1

0

0

1

LED

ῤ

 

IrDAҊ̆TX ҍRX Ҍ ȂTX ҹᵞ ̆RX ҹ Ȃ

IrDA Ḡ ף ó1ô̆ ᾣ ‖̂RTZḤ ף̃ ó0ôȂῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍ1ҩPSC ‖Ȃ ‖ ԍ1p

ԍ2ṐPSC ̆IrDA↕ ⌠Ȃ 

ԍIrDAѿ ̆ IrDA SIR ENDECҬ̆ Ҍ Ȃ 

18-14. IrDA└ 

TX 
Ả ᵝ

ᵝ
10 0 00001 11 1

Ả ᵝ
ᵝ 1 0 1111 00000

TX 

RX 

RX

 

USART_CTL2ҬIRLPβ ᶏSIRץ ᵬ ᵞⱳ ҊȂ

PCLK№ ⌠ ᵞ ꜚȂ№ USART_GP ҬPSC[7:0]ᵝ ȂTX

‖ ҹᵞⱳץ 3ṐȂ ᵬ ҍ IrDA Ȃ 

18.3.11. Ḥ  

USART_CTL2 HDENβ̆ ᶏץ Ȃ Ḥ Ҋ̆

USART_CTL1 LMEN̆CKENβ USART_CTL2 SCEN̆IRENβ Ȃ 

Ҋֽ Ḥ T̆X RX ῤ׆ ⌠ѿ R̆X ҌῬᶏ ȂTX

ҹ Ȃ Ḥ‖ ᴆ Ȃ TEN ᵝ ̆ Ҭ
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ᴪ Ȃ 

18.3.12. ̂ISO7816-3̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1̃Ȃ

USART_CTL2 SCENβ 1̆ ᶏ Ȃ Ҋ ŬSART_CTL1

LMENβ USART_CTL2HDEN̆IRENβ 0Ȃ 

CKENβ ᵝ̆USART ᶫѿҩ Ȃ №ץ ԍῒז Ȃ 

Ҋ ҹ̔1 ᵝ+9 ᵝ̂ 1ҩ Ẽ ᵝ̃+1.5Ả ᵝȂ 

ѿ Ḥ Ȃ ҍ T̆X ̆

ҩ ᴪҍ ꜚ ѿ Ȃ 

18-15. ISO7816-3  

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0.5 bit 1 bit

S

S

ISO 7816-3

ISO 7816-3

P

P

 

̂T=0̃ 

ԍ ᵬ Ҋ ׆̆ ᵝ ⌠TX ᴰ ԅ ҩ

̆ ғTC ᵝ USART_GP GUAT[7:0] ѿ Ȃ

Ҋ̆ ѿ Ả ᵝӊ ̆ῤ Ḡ ̆GUAT[7:0]ṿ

ҹISO7816-3 CGT⁞12Ȃ Ḡ ҉ TC └ ᵞ̆

⌠ ṿ ̆TC ᵝȂ 

USART ̆ ⌠ Ẽ T̆X Ả ᵝ ѿҩᵝ ῤ ᵞ̆

ѿҩNACKḤ Ȃ ̆USARTᴪ ꜚ SCRTNUMȂ ╠

ᴪ ῀2.5β Ȃ ѿ ̆TCᴪ ᵝȂ ׅ

⌠NACKḤ ŬSARTᴪẢ ̆ ᵝȂUSARTҌᴪ NACKḤ ᵬҹ

ᵝȂ 

USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

R̆BNEҬ DMA Ҍᴪ Ȃ ̆ Ȃ

̂ ҩ ΐᵣṿ SCRTNUMᵝ ̃̆ ⌠ ׅ

̆USARTẢ NACKḤ ҩ ҹ Ẽ Ȃ USART_CTL2

Ҭ NKENβ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 
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̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENβ ῏ Ȃ 

׆ ̆ ᴆ USART_RT RT[23:0]ᵝ BWT̂

̃-11ṿ̆ RBNEIEβȂ ⌠ԅ ҩ ̆ ׆ ⌠ ̆

Ҭ Ȃ ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ Ҋ̆ DMA׆

̆Ӟ ѿҩ Ῥ ᶏ DMAȂ 

⌠ ѿҩ ӊ ̂RBNEҬ ̃ USART_RT ҹCWT̂  ̃

ï 11ӊ ҩṿ̂ ҩ ץ ᵬҹ ᵝ̃̆ ҹԅ ꜚ ңҩ ӊ

Ȃ ╠ѿҩ ⌠ CWT ӊ ̆

USARTᴪ RTF ᴆ̆ RTIEᵝ ̆ᴪ Ҭ Ȃ 

USARTѿҩ ⌠ Ȃ ҩ USART Ṝ ꜚ

0̂ TBE=0̃Ȃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ № Ȃ̃ ҩṿ Ώ

῀USART_RT BL[7:0]Ȃ ᶏ DMA ̆ ӊ╠̆ ҩ

ҹ ṿ̂0x0̃Ȃҹԅ ⌠ ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ

‖ ҈ҩ ᵬҹ Ȃ 

Ҭ ꜚ ̆ ץ ᴆ ₮ Ạ BLṿ ⌠Ȃ p

ӊ╠ B̆L̂0xFF̃ץ ҹ ṿȂ ṿ↕ ⌠ ҈ҩ Ώ⌠

ҬȂ 

ҩ ̂ ̆ Ḥ ̃ ԍBL+4Ȃ EBF Ҭ

ᴆ̂ EBIEβ 1 Ȃ̃ ₮ ̆ ᴪ ѿҩRTҬ Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ ̆TX ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ0̂ ṿ Ȃ̃ 

׆̆ ᵝ ᴰ ̆TX ᵞ ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ1Ȃ 

18.3.13. ModBusḤ 

ⱳ ̆USARTʟ ModBus/RTUModBus/ASCII Ȃ 

ModBus/RTUҊ̆ ѿҩ 2ҩ ≢ Ȃ ҩⱳ

ѿҩ ⱳ Ȃ 

ҹԅ ̆ ᵝUSART_CTL1 RTENβ USART_CTL0 RTIE

ᵝȂ USART_RT ҍ2ҩ ṿȂ ѿҩẢ ᵝ ̆

̆ ֟ ѿҩҬ ̆ ᴆ ╠ Ȃ 
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ModBus/ASCIIҊ̆ ҹ ѿҩ ̂CR/LF̃ұȂUSART

└ ҩⱳ Ȃΐᵣ LFASCII ⌠ADDR Ҭ ̂AMIE=1̃

Ȃ ᴆ ⌠LF ץ DMA Ҭ ⌠CR/LF⌠ Ȃ 

18.3.14. FIFO 

USART_RFCS RFENᵝᶏ FIFŎ ץ ᾧ CPU

RBNEҬ ̆ Ȃ FIFO Ữ 5 Ȃ FIFŎ

RFFINTᵝ ᵝȂ RFFIEᵝ̆ ֟ Ҭ Ȃ 

18-16. USARTFIFO  

Rx ᵝ

Rx

FIFO 0

FIFO 1

   Rx FIFO EN

Rx ‖DMA

FIFO 2

FIFO 3

 

ᴆ RBNEҬ ‖ ̆ ̆RBNEIEᵝ 0Ȃ

₮ ̆RBNEIEᵝ ᵝȂ ₮ ╠̆PERR̆NERR̆FERR̆EBF

0Ȃ 

Deepsleep׆ .18.3.15  

‰RBNEҬ WUMҬ USART׆ MCUȂ 

UESMβ 1 ғUSART ҹIRC8MLXTAL̂ RCU№ Ȃ̃ 

ᶏ RBNE‰Ҭ ̆ ῀ ╠ RBNEIEᵝ ᵝȂ 

ᶏ WUIEҬ ̆WUIEҬ ץ WUMβ Ȃ 

῀ ╠̆ DMAȂ ῀ ╠̆ ᴆ USART

ᴰ Ȃ ץ USART_STATҬ BSY ∞ ȂREAβ ץ

ḠUSARTᶏ Ȃ 

⌠ Ԋᴆ ̆ MCU ᵬ ̆WUF ᵝ ᴆ

1̆ ғ WUIE ᵝ ’Ҋ̆ ѿҩ Ҭ Ȃ 
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18.3.16. USARTҬ  

USARTҬ Ԋᴆ 18-3. USARTҬ ̔ 

18-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TBE TBEIE 

CTS  CTSF CTSIE 

 TC TCIE 

⌠ ץ  RBNE 
RBNEIE 

⌠  ORERR 

FIFO  RFFINT RFFIE 

⌠  IDLEF IDLEIE 

Ẽ  PERR PERRIE 

LIN Ҋ̆ ⌠  LBDF LBDIE 

DMA ᶏ ̆

̂ ȁ ₮ ȁ

̃ 

NERR ORERR FERR ERRIE 

 AMF AMIE 

 RTF RTIE 

 EBF EBIE 

Deepsleep׆  WUF WUIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ ṜUSART

└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 
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18-17. USARTҬ  

IDLEF

IDLEIE

RBNE

RBNEIE

ORERR

RBNEIE

PERR

PERRIE

WUF

WUIE

LBDF

LBDIE

AMF

AMIE

RTF

RTIE

EBF

EBIE

FERR

NERR

ORERR ERRIE OR

TC

TCIE

TBE

TBEIE

CTSF

CTSIE

USART_INT

RFFINT

RFFIE
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18.4. USART  

USART0 ̔0x4001 3800 

USART1 ̔0x4000 4400 

18.4.1. USART└ 0̂ USART_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  EBIE RTIE DEA[4:0] DED[4:0] 

 rw rw rw rw 

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

OVSMOD AMIE MEN WL WM PCEN PM PERRIE TBEIE TCIE RBNEIE IDLEIE TEN REN UESM UEN 

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27 EBIE Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

USART1̆ ᵝḠ Ȃ 

26 RTIE Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

USART1̆ ᵝḠ Ȃ 

25:21 DEA[4:0] ꜚᶏ ᵝ  

֓ ӈ DÊ ꜚᶏ ̃Ḥ ᵝҍ ѿҩ ᵝӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ

Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

20:16 DED[4:0] ꜚᶏ ᵞ  

֓ᵝ ӈѿҩ Ḥ ѿҩ Ả ᵝҍ ᵞDÊ ꜚᶏ ̃Ḥ

ӊ Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ

OVSMODᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 OVSMOD  
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0̔16Ṑ  

1̔8Ṑ  

LIN̆IrDA ̆ ᵝḠ 0Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 AMIE ADDR Ҭ ᶏ  

0̔ADDR Ҭ Ȃ 

1̔ADDR Ҭ ᶏ Ȃ 

13 MEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

12 WL  

0̔8 ᵝ 

1̔9 ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 WM ׆  

0̔  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 PCEN └ᶏ  

0̔ └  

1̔ └ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 PM  

0̔Ẽ  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 PERRIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ USART_STAT PERRᵝ ᵝ ̆ Ҭ Ȃ 

7 TBEIE Ҭ ᶏ  

0̔Ҭ Ȃ 

1̔ USART_STAT TBEᵝ ᵝ ̆ Ҭ Ȃ 

6 TCIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

5 RBNEIE ‖ Ҭ Ҭ ᶏ  

0̔ ‖ Ҭ Ҭ Ȃ 
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1̔ USART_STAT ORERR RBNEᵝ ᵝ ̆ Ҭ Ȃ 

4 IDLEIE IDLE Ҭ ᶏ  

0̔IDLE Ҭ Ȃ 

1̔ USART_STAT IDLEFᵝ ᵝ ̆ Ҭ Ȃ 

3 TEN ᶏ  

0̔ ῏  

1̔  

2 REN ᶏ  

0̔ ῏ Ȃ 

1̔ ғ ᵝȂ 

1 UESM USART Ҋᶏ  

0̔USARTҌ ׆ MCUȂ 

1̔USART ׆ MCUȂ ᴆ USART IRC8M

LXTALȂ 

USART1̆ ᵝḠ Ȃ 

0 UEN USARTᶏ  

0̔USART № ₮ Ȃ 

1̔USART № ₮ ᶏ Ȃ 

18.4.2. USART└ 1̂ USART_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

ADDR[7:0] RTEN Ḡ  MSBF DINV TINV RINV 

rw rw  rw rw rw rw 

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

STRP LMEN STB[1:0] CKEN CPL CPH CLEN Ḡ  LBDIE LBLEN ADDM Ḡ  

rw rw rw rw rw rw rw  rw rw rw  

 

ᵝ/ᵝ    

31:24 ADDR[7:0] USART  

֓ᵝ ₮ USART Ȃ 

Ḥ ғ ̆ ֓ᵝ

Ȃ ⌠ ᵝҹ 1 ֓ᵝ Ȃ ADDMᵝ

ֽֽ̆ ADDR[3:0] Ȃ 

̆ ֓ᵝӞ Ȃ ⌠ ̂8ᵝ̃ҍ

ADDR[7:0] ṿ ̆ ̆AMF ᵝȂ 
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̂REN=1̃ USART̂UEN=1̃ ᶏ ̆ ᵝ Ҍ ΏȂ 

23 RTEN ᶏ  

0̔ ⱳ Ȃ 

1̔ ⱳ ᶏ Ȃ 

USART1̆ ᵝḠ Ȃ 

22:20 Ḡ  Ḡ ᵝṿȂ 

19 MSBF ᵝ ╠ 

0̔ / ̆ ᵞᵝ ╠Ȃ 

1̔ / ̆ ᵝ ╠Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

18 DINV ᵝ  

0̔ ᵝḤ ṿ Ȃ 

1̔ ᵝḤ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

17 TINV TX  

0̔TX Ḥ ṿ  

1̔TX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

16 RINV RX  

0̔RX Ḥ ṿ Ȃ 

1̔RX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 STRP ֜ TX/RX  

0̔TX RX ⱳ Ҍ ֜ Ȃ 

1̔TX RX ⱳ ֜ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 LMEN LIN ᶏ  

0̔LIN ῏  

1̔LIN  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

13:12 STB[1:0] STOPᵝ  

00̔1Ả ᵝ 

01̔0.5Ả ᵝ 

10̔2Ả ᵝ 

11̔1.5Ả ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 
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11 CKEN CK ᶏ  

0̔CK  

1̔CK ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

10 CPL  

0̔ Ҋ̆CK Ҍ Ḡ ҹᵞ Ȃ 

1̔ Ҋ̆CK Ҍ Ḡ ҹ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 CPH ᵝ 

0̔ Ҋ̆ ҩ ѿҩ Ȃ 

1̔ Ҋ̆ ԋҩ ѿҩ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 CLEN CK  

0̔ Ҋ̆ ѿᵝ̂MSB̃ ‖Ҍ ₮⌠ CK Ȃ 

1̔ Ҋ̆ ѿᵝ̂MSB̃ ‖ ₮⌠ CK Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 Ḡ  Ḡ ᵝṿȂ 

6 LBDIE LIN Ḥ Ҭ ᶏ  

0̔ Ḥ Ҭ Ȃ 

1̔ USART_STAT LBDFᵝ ᵝ̆ ֟ Ҭ Ȃ 

USART1̆ ᵝḠ Ȃ 

5 LBDL LIN  

0̔ 10ᵝ  

1̔ 11ᵝ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ  

4 ADDM  

ᵝ 4ᵝ ῃᵝ Ȃ 

0̔4ᵝ Ȃ 

1̔ῃᵝ Ȃ 7ᵝ̆8ᵝ 9ᵝ Ҋ̆ №≢ 6ᵝ̆7ᵝ

8ᵝ ̂ADDR[5:0]̆ADDR[6:0] ADDR[7:0]̃ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

3:0 Ḡ  Ḡ ᵝṿȂ 

18.4.3. USART└ 2̂ USART_CTL2̃ 

Ẓ ̔0x08 
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ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  WUIE WUM[1:0] SCRTNUM[2:0] Ḡ  

 rw rw rw  

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

DEP DEM DDRE OVRD OSB CTSIE CTSEN RTSEN DENT DENR SCEN NKEN HDEN IRLP IREN ERRIE 

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 WUIE ׆ Ҭ ᶏ  

׆0̔ Ҭ Ȃ 

׆1̔ Ҭ ᶏ Ȃ 

USART1̆ ᵝḠ Ȃ 

21:20 WUM[1:0] ׆  

ҩᵝ ָӇԊᴆ ץ ᵝ USART_STAT Ҭ WUF̂׆

̃ Ȃ 

00̔WUF Ṝ ᵝȂ ᵥ ADDR ADDMҬ ӈȂ 

01̔Ḡ  

10̔WUF ⌠ ᵝ ᵝȂ 

11̔WUF ⌠ RBNE ᵝȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

19:17 SCRTNUM[2:0] ꜚ  

Ҋ̆ ֓ᵝ Ȃ Ҋ̆

֟ ̂FERRᵝ ᵝ̃ӊ╠ ꜚ Ȃ 

Ҋ̆ ֟ ̂RBNEᵝ PERRᵝ ᵝ̃ӊ╠ ꜚ

Ȃ 

֓ᵝ ҹ 0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ ̆ Ả Ȃ 

USART1̆ ᵝḠ Ȃ 

16 Ḡ  Ḡ ᵝṿȂ 

15 DEP ꜚᶏ  

0̔DEḤ Ȃ 

1̔DEḤ ᵞ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 DEM ꜚᶏ  

ᶏ ᵝץ ̆ ץ DEḤ └ȂDEḤ ׆ RTS 
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₮ Ȃ 

0̔DEⱳ Ȃ 

1̔DEⱳ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

13 DDRE DMA  

0̔ ’Ҋ̆Ҍ DMAȂ Ҍᴪ֟ DMA

ץ̆ Ḡ Ҍᴪ ᴰ ̆ᵖ Ҋѿҩ ⌠ ᴪ ᴰ Ȃ

̆RBNEᵝḠ ץ0 ̆ᵖ ᵝᴪ

ᵝȂ ԍ Ȃ 

1̔ ’Ҋ̆DMA ᴪ ̆ ⌠ ᵝ 0ȂRBNE

ᵝᴪ ᵝȂ ᴆ ╠̆ ᾢ DMA

̂DENR = 0̃ RBNEȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

12 OVRD ₮  

0̔ ₮ⱳ ᶏ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ ᵝ̆ ғ ᴪҡ Ȃ 

1̔ ₮ⱳ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ Ҍᴪ ᵝ̆ ᴪ USART_ RDATA ╠ץ ῤ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 OSB  

0̔҈  

1̔ѿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 CTSIE CTSҬ ᶏ  

0̔CTSҬ Ȃ 

1̔ USART_STAT CTSᵝ ᵝ ̆ᴪ֟ Ҭ Ȃ 

9 CTSEN CTSᶏ  

0̔CTS ᴆ Ȃ 

1̔CTS ᴆ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 RTSEN RTSᶏ  

0̔RTS ᴆ Ȃ 

1̔RTS ᴆ ᶏ ̆ ‖ Ṝ̆ ᴪ Ҋѿҩ

Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 DENT DMA ᶏ  

0̔῏ DMA Ȃ 

1̔ DMA Ȃ 
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6 DENR DMA ᶏ  

0̔῏ DMA Ȃ 

1̔ DMA Ȃ 

5 SCEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

4 NKEN NACKᶏ  

0̔ ₮ Ҍ NACKȂ 

1̔ ₮ NACKȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

3 HDEN ᶏ  

0̔ Ȃ 

1̔ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

2 IRLP IrDAᵞⱳ  

0̔  

1̔ᵞⱳ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

1 IREN IrDA ᶏ  

0̔IrDA  

1̔IrDA ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

0 ERRIE Ḥ Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ Ḥ ̆ USART_STAT FERRᵝ̆ORERRᵝ

NERRᵝ ᵝ ̆ᴪ֟ Ҭ Ȃ 

18.4.4. USART ̂USART_BAUD̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

USART̂UEN=1̃ᶏ ̆ Ҍ ΏȂ 

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

 

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

BRR [15:4] BRR[3:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 BRR[15:4] № № 

INTDIV[11:0] = BRR[15:4] 

3:0 BRR [3:0] № № 

OVSMOD = 0̆FRADIV[3:0] = BRR[3:0]̕ 

OVSMOD = 1̆FRADIV[3:1] = BRR[2:0]̆BRR[3] 0Ȃ 

18.4.5. USARTḠ № ̂USART_GP̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

USARTᶏ ̂UEN=1̃̆ Ҍ ΏȂ 

USART1Ҭ̆ Ḡ Ȃ 

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

Ḡ  

 

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

GUAT[7:0] PSC[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 GUAT[7:0] Ҋ Ḡ ṿ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7:0 PSC[7:0] № ṿ 

ᵞⱳ Ҋ̆ № ᵞⱳ Ҋ Ȃ

ṿ №  

00000000̔Ḡ  ï Ҍ ҩṿ 

00000001̔1№  

00000010̔2№  
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... 

  IrDA Ҋ № ṿ 

00000001ֽֽ̔ ҹ ҩṿ 

  Ҋ̆ № ṿ ԍ PSC[4:0]ᵝ ҬȂPSC[7:5]ᵝḠ

ҹ ᵝṿȂ№ Ҭṿ ңṐȂ 

00000̔Ḡ  -Ҍ ҩṿ 

00001̔2№  

00010̔4№  

00011̔6№  

... 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

18.4.6. USART ̂USART_RT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

USART1Ҭ̆ Ḡ Ȃ 

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

BL[7:0] RT[23:16] 

rw rw 

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

RT[15:0] 

rw 

 

ᵝ/ᵝ    

31:24 BL[7:0]  

֓ᵝ ₮ԅ T=1 Ȃ ṿ ԍḤ +

№ ̂1-LEC/2-CRC̃ ï 1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆

ҩ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0̂ ̃ ғ/ EBCᵝ Ώ 1

0Ȃ 

23:0 RT[23:0]  

ᵝ ṿ̆ ᵝ  

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆RTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆
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ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF

ᴪ ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

18.4.7. USART ̂USART_CMD̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TXFCMD RXFCMD MMCMD SBKCMD Ḡ  

 w w w w  

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 TXFCMD Ȃ 

ᵝΏ 1 ᵝ TBE ᵝ̆ץ Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

3 RXFCMD Ȃ 

ᵝΏ 1 RBNE ᵝ̆ץҡ Ȃ 

2 MMCMD Ȃ 

ᵝΏ 1ᶏ USART ῀ ғ ᵝ RWU ᵝȂ 

1 SBKCMD Ȃ 

ᵝΏ 1 ᵝ SBKF ᶏ USART ѿҩ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

18.4.8. USART ̂USART_STAT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 00C0 

̂32β̃ Ȃ 

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

Ḡ  REA TEA WUF RWU SBF AMF BSY 

 r r r r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  EBF RTF CTS CTSF LBDF TBE TC RBNE IDLEF ORERR NERR FERR PERR 

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 REA ᶏ Ȃ 

ᵝ ԅ USART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART Ȃ 

1̔USART ᶏ Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

21 TEA ᶏ Ȃ 

ᵝ ԅ USART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART Ȃ 

1̔USART ᶏ Ȃ 

20 WUF ׆ Ȃ 

0̔ ׆ Ȃ 

1̔ ׆ ̆ USART_CTL2 WUFIE=1 ғ MCU

ԍ ̆ ѿҩҬ Ȃ 

⌠ѿҩ Ԋᴆ ̆ ᵝ ᴆ ᵝ̆ ҩԊᴆ WUMᵝ ӈȂ 

USART_INTC Ҭ WUCΏ 1̆ ᵝ 0Ȃ 

UESM 0 ̆ ᵝ 0Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

19 RWU ׆ Ȃ 

ᵝ USART ԍ Ȃ 

0̔ ᵬ Ȃ 

1̔ Ȃ 

℗ ̆ ᴆ 0 1Ȃ └̂

̃ USART_CTL0 WMᵝ Ȃ 

Ḥ ̆ USART_CMD MMCMDᵝΏ 1

ᵝ ᵝȂ 

18 SBF Ḥ Ȃ 

0̔ Ȃ 

1̔ Ȃ 

ᵝ ѿҩ Ḥ Ȃ 

USART_CMD SBKCMDΏ 1 ᵝȂ 

Ả ᵝ ̆ ᴆ 0Ȃ 

17 AMF ADDR Ȃ 

0̔ADDR ⌠ Ҍ Ȃ 

1̔ADDR ⌠ ̆ USART_CTL0 AMIE=1̆ ѿ
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ҩҬ Ȃ 

⌠ ADDR[7:0]Ҭ ӈ ̆ ᴆ ᵝȂ 

USART_INTC AMCΏ 1 0Ȃ 

16 BSY  

0̔USART ԍ  

1̔USART  

15:13 Ḡ  Ḡ ᵝṿȂ 

12 EBF  

0̔  

1̔ ⌠̂ ̃̆ USART_CTL1 EBIE=1̆

ѿҩҬ Ȃ 

⌠ ׆̂ ̆ №̃ ԍ ԍ BLEN + 4̆ ᴆ

ᵝȂ 

USART_INTC EBCΏ 1 0Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

11 RTF  

0̔  

1̔ ̆ USART_CTL1 RTIE ᵝ̆ ᴪ Ҭ Ȃ 

ԅ USART_RT Ҭ RTṿ̆ ᴆ 1Ȃ 

USART_INTC RTCᵝΏ 1 0Ȃ 

̆ ҩ ԍ CWT BWT Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

10 CTS CTS  

ҩṿ ԍ nCTS ῀ Ȃ 

0̔nCTS ῀ Ȃ 

1̔nCTS ῀ ᵞ Ȃ 

9 CTSF CTS  

0̔nCTS Ȃ 

1̔nCTS USART_CTL2 CTSIEᵝ ᵝ̆ Ҭ

Ȃ 

nCTS ῀ ̆ ᴆ ᵝȂ 

USART_INTC CTSCᵝΏ 1̆ ᵝȂ 

8 LBDF LIN  

0̔ ⌠ LIN Ȃ 

1̔ ⌠ LIN Ȃ USART_CTL1 LBDIEᵝ ᵝ ̆ ᴪ

Ҭ ֟ Ȃ 

LIN ⌠ Ṝ̆ ᴆ ᵝȂ 

USART_INTC LBDCᵝΏ 1̆ ᵝȂ 
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USART1Ҭ̆ ᵝḠ Ȃ 

7 TBE  

0̔ ⌠ ᵝ Ȃ 

1̔ ⌠ ᵝ Ȃ USART_CTL0 TBEIEᵝ ᵝ̆ ᴪ

Ҭ ֟ Ȃ 

USART_TDATA ῤ ⌠ ᵝ USART_CMD

TXFCMDᵝΏ 1 ̆ ᴆ ᵝȂ 

USART_TDATA ҬΏ 0Ȃ 

6 TC  

0̔ Ȃ 

1̔ Ȃ USART_CTL0 TCIE ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩ ғ TBE ᵝ̆ ᵝ ᴆ ᵝȂ 

USART_INTC TCCᵝΏ 1 0Ȃ 

5 RBNE ‖  

0̔ ⌠ Ȃ 

1̔ ⌠ ғ ץ Ȃ USART_CTL0 RBNEIEᵝ ᵝ̆

ᴪ Ҭ ֟ Ȃ 

ᵝ ῤ ⌠ USART_RDATĂ ᴆ ᵝȂ 

USART_RDATA USART_CMD RXFCMDᵝΏ 1

0Ȃ 

4 IDLEF  

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ, USART_CTL0 IDLEIEᵝ 1̆ ᴪ Ҭ ֟

Ȃ 

⌠ ̆ ᴆ ᵝȂ ⌠ RBNEᵝ ᵝ̆ ↕ Ҍᴪ Ῥ ᵝȂ 

USART_INTC IDLECᵝΏ 1 0Ȃ 

3 ORERR ₮  

0̔ ⌠ ₮ Ȃ 

1̔ ⌠ ₮ Ȃ ḤҬ̆ USART_CTL0 RBNEIE

ᵝ ᵝ̆ ᴪ Ҭ Ȃ USART_CTL2 ERRIEᵝ ᵝӞᴪ Ҭ

Ȃ 

RBNE ᵝ ’Ҋ̆ ᵝ ᴰ USART_RDATA

̆ ᴪ ᴆ ᵝȂ 

USART_INTC ORECᵝΏ 1 0Ȃ 

2 NERR  

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ ḤҬ̆ USART_CTL2 ERRIEᵝ

ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 
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USART_INTC NECᵝΏ 1 0Ȃ 

1 FERR  

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ ḤҬ̆ USART_CTL2

ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩҌ ̆ ⌠ ̆ ᴆ ᵝȂ Ҋ̆

⌠҉ ׅ̆ ⌠ ⱳ ̂ ѿ NACKs̃̆ ᵝӞ

ᵝȂ 

USART_INTC FECᵝΏ 1 0Ȃ 

0 PERR  

0̔ ⌠ Ȃ 

1̔ ⌠ ̆ ḤҬ̆ USART_CTL0 PERRIE

ᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC PECᵝΏ 1 0Ȃ 

18.4.9. USARTҬ ̂USART_INTC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  WUC Ḡ  AMC Ḡ  

 w  w  

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

Ḡ  EBC RTC Ḡ  CTSC LBDC Ḡ  TCC Ḡ  IDLEC OREC NEC FEC PEC 

 w w  w w  w  w w w w w 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 WUC ׆  

ᵝΏ 1 USART_STAT WUFᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

19:18 Ḡ  Ḡ ᵝṿȂ 

17 AMC ADDR Ȃ 

ᵝΏ 1 USART_STAT AMFᵝȂ 

16:13 Ḡ  Ḡ ᵝṿȂ 

12 EBC Ȃ 
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ᵝΏ 1 USART_STAT EBFᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

11 RTC Ȃ 

ᵝΏ 1 USART_STAT RTF Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CTSC CTS Ȃ 

ᵝΏ 1 USART_STAT CTSFᵝȂ 

8 LBDC LIN  

ᵝΏ 1 USART_STAT LBDF ᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 TCC Ȃ 

ᵝΏ 1 USART_STAT TCᵝȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 IDLEC Ȃ 

ᵝΏ 1 USART_STAT IDLEFᵝȂ 

3 OREC ₮ Ȃ 

ᵝΏ 1 USART_STAT ORERRᵝȂ 

2 NEC Ȃ 

ᵝΏ 1 USART_STAT NERRᵝȂ 

1 FEC Ȃ 

ᵝΏ 1 USART_STAT FERRᵝȂ 

0 PEC Ȃ 

ᵝΏ 1 USART_STAT PERRᵝȂ 

18.4.10. USART ̂USART_RDATÃ 

Ẓ ̔0x24 

ᵝṿ̔ ӈ 

̂32β̃ Ȃ 

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  RDATA[8:0] 

 r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 RDATA[8:0] ṿȂ 

⌠ Ȃ 

⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆

Ӈ ⌠ ᵝ̂ 7ᵝ 8ᵝ̆ ‗ԍ ̃ Ẽ ᵝȂ 

18.4.11. USART ̂USART_TDATÃ 

Ẓ ̔0x28 

ᵝṿ̔ ӈ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TDATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 TDATA[8:0] ṿȂ 

Ȃ 

⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆

Ӈ ᵝ̂ 7ᵝ 8ᵝ ‗ԍ ̃ ᴪ Ẽ ᵝ

 Ȃף

USART_STAT TBEᵝ ᵝ ̆ ҩ ץ ΏȂ 

18.4.12. USART FIFO└ ̂USART_RFCS̃ 

Ẓ ̔0xD0 

ᵝṿ̔0x0000 0400 

̂32β̃ Ȃ 

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

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

RFFINT RFCNT[2:0] RFF RFE RFFIE RFEN Ḡ  ELNACK 

r_w0 r r r rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFFINT FIFOҬ Ȃ 

14:12 RFCNT[2:0] FIFO ṿȂ 

11 RFF FIFO  

0̔ FIFOҌҹ Ȃ 

1̔ FIFOȂ 

10 RFE FIFO Ȃ 

0̔ FIFOҌҹ Ȃ 

1̔ FIFOȂ 

9 RFFIE FIFOҬ ᶏ Ȃ 

0̔ FIFOҬ Ȃ 

1̔ ᶏ FIFOҬ Ȃ 

8 RFEN FIFOᶏ Ȃ 

UESM=1̆ ᵝ ᵝȂ 

0̔ ᶏ FIFOȂ 

1̔ ᶏ FIFOȂ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ELNACK ԅ ̆ ╠NACKȂ 

⌠ ᵝ ̆NACK‖ ╠1/16β Ȃ 

0̔ ԅ ̆ ╠NACKȂ 

1̔ ԅ ̆ᶏ ╠NACKȂ 

USART1Ҭ̆ ᵝḠ Ȃ 
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19. ῤ ̂I2C̃ 

 ׃ .19.1

I2Ĉῤ ̃ ᶫԅ ҙ ‰ ң ұ └ ̆ ԍ MCU

I2C ȂI2C ᶏ ң ұ ̔ұ SDA ұ SCLȂ 

I2C ԅI2C ̆ ץ + ΐ̆ CRC ⱳ

ȁ SMBuŝ ̃ PMBuŝ ̃̆ Һ I2C

ȂI2C Ӟ DMA ̆ ⁞ CPU Ȃ 

19.2. Һ  

Â I2C Ȃ 

Â ѿ Һ ⱳ ׆ ⱳ Ȃ 

Â Һ׆ ӊ ᴰ Ȃ 

Â 7β 10β Ȃ 

Â I2CҺ Ȃ 

Â ̂ 100 KHz̃̆ ̂ 400 KHz̃ + ̂ 1 MHzȂ̃ 

Â ׆ Ҋ SCLҺꜚ ᵞȂ 

Â DMA Ȃ 

Â Ὶ SMBus 2.0PMBusȂ 

Â ңҩҬ ̔ ⱳᴰ Ҭ ԊᴆҬ Ȃ 

Â PEĈ ̃ Ȃ 
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19.3. ⱳ  

I2C ῤ 19-1. I2C Ȃ 

19-1. I2C  

‖

A
P

B
 

ᵝSDA └

CRC /

PEC  

SCL └

└

└

ᵝ

SDA

SCL

DMA/Ҭ

SMBA

 

19-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ ҩҺ ץ Ҍ Ḥ ╠ Ҋ └  

 ңҩ ӊ Ḥ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ

Һ Ḥ Ҍ  

19.3.1. SDA SCL  

I2C ң ̔ұ SDA ұ SCLȂ ⌠ ҉ ң

ԑ ᴰ Ḥ Ȃ 

SDA SCL ̆ ѿҩ ҉ ⌠ Ȃ ̆ң

Ȃ ⌠ ₮ ץ̆ ᶫ ҍⱳ ȂI2C ҉

‰ Ҋ ץ ⌠100 Kbit/s̆ Ҋ ץ ⌠400 Kbit/s̆ I2C_FMPCFG
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ҬFMPEN ᵝ ̆ + Ҋ ץ ⌠1 Mbit/sȂ ԍI2C ҉ ᴪ Ҍ

̂CMOS̆NMOS̆ ᴆ̃̆ ó0ô ó1ô Ҍ ̆ ‗ԍVDD

Ȃ 

19.3.2.  

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ̂ 19-2. Ȃ̃ ҩ ᴰ ѿҩ ‖Ȃ 

19-2.  

SDA

SCL

 

19.3.3. Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOP̂ 19-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOPḤ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 

19-3. Ả Ḥ  

SDA

SCL

SDA

SCL

START

STOP

 

19.3.4.  

ңҩҺ ץ ҉ ᴰ ̆ ѿ֓ └ ‗ ҩҺ

└ ᴰ ̆ ѿ ᴂ Ȃ Һ ҊҌ

ᴂ └Ȃ 

SCL ҍ Ȃ SCL ⌠ᵞ℗ ᴪᶏ ᴆ ױ

ᵞ ̆ ғ Һ ᵞ ̆ ᴪᶏ SCL Ḡ ⌠⌠

̂ 19-4. Ȃ̃ᵖ ѿҩ ׅ ԍᵞ ̆ ҩ ᵞ⌠

℗ Ҍᴪ SCL Ȃ SCL ᵞ ᴆḠ ᵞ Ȃ ᵞ
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ᴆᴪ ῀ Ȃ 

19-4.  

CLK1

CLK2

SCL  

19.3.5. ᴂ  

ᴂ ѿ ̆ ҹԅ ‗ Һ ’Ҋ └‖ Ȃᴂ ҍ׆ ῏Ȃ 

ṜҺ ץ ꜚᴰ ȂңҩҺ STARTḤ Ḡ ῤ

҉֟ ѿҩ STARTḤ ̆ ’Ҋ ᴂ ‗ ҩҺ ᴰ Ȃ 

ᴂ ᵝ ̆ ѿᵝ ᴂ ̆ SCLҹ ̆ ҩҺ SDA

Ȃᴂ ᵝȂ ҉ ̆ ңҩҺ ᴰ ῤ ῃ ̆

Ӈ ױ ⱳᴰ Ҍ₮ Ȃ ѿҩҺ ᵖ ⌠SDA ҹᵞ̆↕ ҹ

ᴂ ῏ SDA₮ ꜚ̆ ѿҩҺ ↕ ᴰ Ȃ 

19-5. SDAᴂ  

SDA

SCL

Һ 2 SDA

Һ 1 SDA 1

1

1

0

0

0

1

1

1

1

0

0

 

19.3.6. I2C  

ҩI2C ̂Ҍ └ ̆LCDꜚ̆ Ữ ̃ ѿ

≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ 

I2C׆ ⌠I2C ҉ STARTḤ ӊ ̆ ׆ ҉ ӊ̆ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ ңҩ ̆I2C׆ ѿҩ

̂ACK̃̆ ̔פ Ȃ ̆ ᴆ ԅ

̆↕I2C׆ ѿҩ ̂0x00̃ ȂI2C 7β 10β

Ȃ 

I2CҺ ֟ STARTḤ STOPḤ ѿ ᴰ ̆ ғ ֟ SCL Ȃ 
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19-6. 7β I2C  

׆
W(0)

ACK
0 ACK N ACK

Ảŀŀŀŀŀŀ

ᴰ ̂N+1 ҩ ̃

Һ ׆ ׆ Һ

R(1) 0 ACK N NACK

 

19-7. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩW(0) ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x

 

19-8. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩ
W(0) ACK 0 ACK N NACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x

ACK
׆ ѿҩ

̂ ̃
R(1)

 

19.3.7. ᴆ  

ѿҩI2C ᶛ LCDꜚ ᵬҹѿҩ ̆ᵖ ѿҩ Ữ ץ ̆Ӟ

Ȃ ԅ / №̆I2C Ӟ№ҹ ᴰ Һ ׆ ȂҺ

∆ ҉ ᴰ ֟ Ḥ ̆ ᴋᵥ ׆ Ȃ 

Ҍ I2C Һ ׆ ̆ ץ ̆ ̆I2C Ҋ4ץ ̔ 

Â Һ  

Â Һ  

Â ׆  

Â ׆  

I2C ҉ץ Ȃ ᵝץ ̆I2C ᵬ ׆ ҊȂ ᴆ ᶏI2C

҉ ѿҩSTARTḤ ӊ ̆I2CҹҺ ̆ ᴆ I2C ҉ STOPḤ

̆I2C ׆ Ȃ 

׆ Ҋ ᴆ  

׆ .19-9 ̂10ᵝ ̃ ̆ ׆ Ҋ ̆ ᴆ

Ҋץ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ I2C ҉ STARTḤ

Ȃ 

2. ⌠ѿҩSTARTḤ ̆ ץ 7β Ӟ ץ 10β ̆I2C

ᴆ I2C_STAT0ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆
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ᵝ ̆ ᴆ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ

10β ̆I2CҺ Ῥ֟ ѿҩSTART ѿҩ ⌠I2C Ȃ

׆ ⌠START ӊ ᴪ ADDSENDᵝ 1Ȃ ᴆ ץ

I2C_STAT0 I2C_STAT1 ԋ ADDSENDᵝȂ 

3. I2C͂ ̆ ԍ ᵝ I2C_DATA ̆ ᴆ

TBEβ 1Ȃ ᴆ ῀Ώץ ѿҩ ⌠I2C_DATĂ ᵖ TBEβ

0̆ ҹΏ῀I2C_DATA ῀ῤ ᵝ Ȃ ᵝ

Ṝ̆I2C ⌠I2C Ȃ 

4. ѿҩ ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEβ 0̆ ҹ

I2C_DATA ᵝ Ҍ Ȃ 

5. ѿҩ ӊ ̆TBEῬ ̆ ᴆ Ώץ ҈ҩ ⌠I2C_DATĂ

TBEβ 0Ȃ ӊ ̆ᴋᵥ ṜTBE 1̆ ᶭ ̆ ᴆ ץ

Ώ῀ѿҩ ⌠I2C_DATAȂ 

6. ṕ ԋҩ ̆ ᴆΏ ѿҩ ⌠I2C_DATA TBE ᵝ̆

ӊ ῬҌ ῏ TBE ȂTBEβᴪ ṕ ԋҩ ̆ ⌠ ⌠

STOPḤ 0Ȃ 

7. I2C Ĭ2CҺ Ҍᴪ ⌠ ѿҩ ̆ ץ ѿҩ

̆I2C׆ AERR̂ ̃ᴪ ץ ᴆ Ȃ ᴆΏ0⌠AERR

ᵝ ץ ᵝȂ 
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׆ .19-9 ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ ֟ ᴆ̂START̃

Һ header

׆

SCL ׆ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N-2 ҩ

Һ

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADDSEND
2) ADDSEND

Ῥ ADDSEND
2) Ῥ ADDSEND

TBE

TBE

TBE

AERR

TBE

3) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

4) Ώ῀  2 ⌠
I2C_DATA

5) Ώ῀  3 ⌠
I2C_DATA

6)Ώ῀  N ⌠
I2C_DATA׆  N-1 ҩ

Һ

TBE

7) AERR

I2C ᴆ ҹ ᴆ ᵬ

Һ Header

׆

 

׆ Ҋ ᴆ  

׆ .19-10 ̂10ᵝ ̃ ̆ ׆ Ҋ ̆ ᴆ

֓ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ Ĭ2C ׆ ̆ STARTḤ ץ Ȃ 

2. ⌠START Ḥ 7β 10 ӊ ̆I2Cᴆ I2C 0

ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆ ̆ ᴆ ᾢ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ ADDSENDᵝ 0

̆I2C I2C Ȃ 

3. ⌠ ѿҩ R̆BNEβ ᴆ 1̆ ᴆ ץ I2C_DATA ѿҩ

̆ RBNEβӞ 0Ȃ 

4. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 
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5. ⌠ ѿҩ ̆RBNE 1̆ ᴆ ץ Ȃ 

6. I2C ⌠I2C ҉ѿҩSTOPḤ ̆STPDETβ 1̆ ᴆ ᾢ I2C_STAT0

ῬΏI2C_CTL0 STPDETᵝȂ 

׆ .19-10 ̂10β ̃ 

Һ ֟ ᴆ̂START̃

Һ Header

׆

Һ

׆

SCL ׆ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  Nҩ

׆

Һ ֟ Ả ᴆ

ADDSEND
2) ADDSEND

RBNE

STPDET

4)  x 

RBNE
3)  1 

5) N

6) STPDET

I2C ᴆ ҹ ᴆ ᵬ

RBNE

1) ᴆ∆

 

Һ Ҋ ᴆ  

19-11. Һ ̂10β ̃ ̆ Һ Ҋ ⌠I2C ̆ ᴆ

֓ I2C ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTβ 1̆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ Ȃ

ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠I2C_DATA

SBSENDᵝȂ SBSENDᵝ 0 ̆I2C ⌠I2C

Ȃ 10β ̆ ᴆ Ṝᴪ ADD10SEND

ᵝ 1̆ ᴆ I2C_STAT0 Ώ10β ᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 

4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ I2C_STAT0
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I2C_STAT1 ADDSENDᵝȂ 

5. I2C͂ ̆ ҹ ᵝ I2C_DATA ̆ ץ ᴆ

TBEβ 1Ȃ ᴆ Ώץ ѿҩ ⌠I2C_DATĂ ᵖ TBEβ Ҍᴪ

̆ ҹΏ῀I2C_DATA ᴪ ῀ῤ ᵝ Ȃ ᵝ

̆I2C ⌠ Ȃ 

6. ѿҩ Ҭ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEᴪ ̆

ҹI2C_DATA ᵝ Ҍҹ Ȃ 

7. ᴋ ┴TBE 1̆ ᴆ ץ I2C_DATAΏ῀ѿҩ ̆ Ȃ 

8. ṕ ԋҩ Ҭ̆ ᴆΏ῀ ѿҩ ⌠I2C_DATATBE

ᵝ̆ Ҍ ῏ TBEβ ȂTBEβᴪ ṕ ԋҩ ̆ ⌠

STOPḤ Ȃ 

9. ѿҩ Ĭ2CҺ BTCβ ̆ ҹ ᵝ I2C_DATA

ҹ Ȃ ᴆ STOP ѿҩSTOPḤ ̆ TBEBTC ᵝ

0Ȃ 
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19-11. Һ ̂10β ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  N-2 ҩ

׆

Һ  N ҩ

׆

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

TBE

TBE

TBE

BTC

5) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

6) Ώ῀  2 ⌠
I2C_DATA

7) Ώ῀  3 ⌠
I2C_DATA

8)Ώ῀  N ⌠
I2C_DATA

Һ  N-1 ҩ

׆

TBE

9) STOP

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

SCL Һ ᵞ

 

Һ Ҋ ᴆ  

Һ Ҋ Һ̆ ҹ ѿҩ ֟ NACK̆ STOPḤ Ȃ ̆

≢ ץ Ḡ ⌠ ȂҊ ᶫԅң Һ ᴆ

̔ A BȂ A Ḡ ᴆ I2CԊᴆ ̆ B↕Ҍ Ȃ 

 A 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTβ 1̆ ׆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C
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⌠I2C Ȃ 10β ̆ ᴆ Ṝᴪᾢ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10βᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 

4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10β ̆

ᴆ Ῥ STARTβ 1 ֟ ѿҩSTARTȂ START֟ S̆BSENDᵝᴪ

1Ȃ ᴆ ᾢ I2C_STAT0 Ώ ⌠I2C_DATASBSENDᵝ̆

⌠I2C ̆ADDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1ADDSENDᵝȂ 

5. ⌠ ѿҩ ̆ ᴆᴪ RBNEβ 1Ȃ ᴆ I2C_DATA׆ץ

ѿҩ ̆ӊ RBNEβ 0Ȃ 

6. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 

7. ṕ ԋҩ ̂N-1̃ ӊ ̆ ᴆ ACKENβ 0̆ STOPβ

1̆ ѿ ѿҩ ӊ╠ ץ̆ ḠNACK ѿҩ Ȃ 

8. ѿҩ ̆RBNEβ 1̆ ᴆ ץ ѿҩ Ȃ ԍACKEN

╠ѿ Ҭ 0̆ I2CҌῬҹ ѿҩ ACK̆ ѿҩ

֟ ѿҩSTOPḤ Ȃ 

҉ץ N>1̆ N=1̆ 7 4ӊ ̆ғ

ӊ╠ Ȃ 
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19-12. Һ ᶏ A ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE

    x 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂START̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

6)  N-1 

7) ACKEN̆ STOP

 

 B 

1. ᾢ̆ ᴆ ᶏ I2C ̆ I2C_CTL1Ҭ ῏ Ḡ I2C

Ȃ∆ ӊ ̆I2C ׆ ̆ STARTḤ Ȃ 

2. ᴆ STARTβ 1̆ ׆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C

⌠I2C Ȃ 10β ̆ ᴆ ӊ ᴪ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10βᵞ ⌠I2C_DATA
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ADD10SENDᵝȂ 

4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10β ̆

ᴆ STARTβῬ 1 ֟ ѿҩ Ḥ S̆TART ₮ ץ SBSENDᵝ

Ῥ 1Ȃ ᴆ ᾢ I2C_STAT0Ώ ⌠I2C_DATASBSENDᵝ̆

⌠I2C ĂDDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1ADDSENDᵝȂ 

5. ѿҩ R̆BNEβᴪ ᴆ 1Ȃ ᴆ I2C_DATA׆ ₮

ѿҩ ̆ RBNEβ 0Ȃ 

6. ᴋᵥ ┴̆ RBNEβ 1̆ ᴆ I2C_DATA׆ץ ѿҩ ̆

⌠Һ ԅN-3ҩ Ȃ 

19-13. Һ ᶏ B ̂10β ̃ ̆ N-2ҩ ᴆ

₮̆ӊ N-1ҩ ̆ BTC RBNE ᵝ̆ ᴪ Һ ץ

ѿҩ Ȃ ᴆ ACKENβȂ 

7. ᴆ׆I2C_DATA₮ṕ ҈ҩ̂ N-2̃ ̆ Ӟ BTCβ 0Ȃ N-1ҩ

׆ ᵝ ⌠I2C_DATĂ ⌠ ѿҩ ̆ ԍ

ACKEN ̆ Һ Ҍᴪ ѿҩ ACK Ȃ 

8. ѿҩ ̆ ᴆῬ BTCβ RBNE1̆ ᵞSCL̆ ᴆ STOPβ

1̆ Һ ₮ѿҩSTOPḤ Ȃ 

9. ᴆ N-1ҩ ̆ BTCȂ ѿҩ ׆ ᵝ ꜚ⌠I2C_DATAȂ 

10. ᴆ ѿҩ ̆ RBNEȂ 

҉ץ N>2̆N=1N=2 ’ ᵌ̔ 

N=1 

4 ̆ ᴆ ADDSENDβӊ╠ ACKENβ 0̆ ADDSENDβӊ

STOPβ 1Ȃ N=1 5 ѿ Ȃ 

N=2 

2 ̆ ᴆ START1ӊ╠ POAP1Ȃ 4 ̆ ᴆ ADDSENDᵝӊ

╠ ACKENβ 0Ȃ 5 ̆ ᴆ ѿ ⌠BTCβ 1 STOPβ 1ғ

I2C_DATAң Ȃ 
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19-13. Һ ᶏ B ̂10ᵝ ̃ 

Һ ֟ ᴆ̂STRAT̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE BTC

6)  N-3 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N-2 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂STRAT̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

7) ACKEN

׆  N-2 ҩ

Һ

SCL Һ ᵞ

RBNE BTC

8)  N-1 

7) STOP
SCL Һ ᵞ

9)  N
 

19.3.8. SCL └ 

SCL ᵞⱳ ҹԅ ᾧ ҉ ץ Ҋ Ȃ ᴆ

Ҭ ̆ ̆ TBE BTC ᵝ̆ Ḡ SCLҹᵞ ⌠Ҋѿ

ҩ Ώ῀ᴰ ‖ Ȃ ̆ RBNEBTC ᵝ̆ Ḡ SCL
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ҹᵞ ⌠ᴰ ‖ ₮Ȃ 

ᵬ ׆ Ṝ̆ ץ ᵝ I2C_CTL0 SSβ SCL ᵞⱳ Ȃ

ᵝ ᵝ̆ ᴆ TBĔRBNE BTC ̆ ↕҉ Ҋ ’

ᴪ Ȃ 

19.3.9. DMA Ҋ ᴰ  

╠ ᴆ ̆ TBEβ RBNEβ 1ӊ ̆ ᴆ Ώ ѿҩ ̆

CPU ȂI2CDMAⱳ ץ TBE RBNEβ 1 ̆ ꜚ ѿ

Ώ ᵬ̆׆ ⁞ ԅCPU ̆ΐᵣDMA DMA ῏ Ȃ 

DMA I2C_CTL1 DMAONβᶏ Ȃ ᵝ ADDSENDᵝӊ

ᵝȂ ѿҩ׆ SCL ⱳ ̆DMAONβ ADDSENDԊᴆ╠

ᵝȂ 

DMA └ ῏ԍDMA ȂDMA I2CD ӊ╠ ᶏ Ȃ

ҩ ᴰ ̆DMAᴪ ѿҩᴰ ̂EOT̃Ḥ I2C ̆ ֟

ѿҩDMAD Ҭ Ȃ 

Һ ңҩ ңҩ҉ץ ̆ I2C_CTL1 DMALSTβ ᵝȂ ⌠

ѿҩ ӊ ̆I2CҺ NACKȂ DMAD Ҭ ISRҬ̆ ᵝSTOPβ̆

֟ ѿҩẢ Ḥ Ȃ 

Һ ֽ ѿҩ ̆ ADDSEND╠ACKENβ Ȃ ADDSEND

DMAD Ҭ ISRҬ̆ ᵝSTOPβ̆ ֟ ѿҩẢ Ḥ Ȃ 

19.3.10.  

I2C Ҭ ѿҩPEĈ ̃ ̆ ᶏ CRC-8 I2C ̆

CRC ҹx8 + x2 + x + 1̆ SMBusῚ Ȃ PECENβ 1 ᶏץ PECⱳ Ȃ

PECᴪ I2C ̂ Ȃ̃ ᴆ ץ PECTRANS

└I2C ѿҩ PECṿ̆ ⌠ PECṿ

Ȃ DMA Ҋ̆ PECENβ PECTRANSᵝ 1̆ I2C ꜚ PECṿȂ 

19.3.11. SMBus  

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ

└ ̆ Ḥ Ȃѿ ̆SMBus ԍ Һ ̆Һ ԍ

ᴰ ON / OFFפ ḤȂSMBusI2Cѿ ̆Һ ԍ Һ ҉ ᵞ

Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂ Smart 

Battery DataȂ̃ 
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SMBus  

SMBus҉ ҩ ֜ԑ SMBusҬ׆ ӈ ȂSMBusI2C Ҭ ᴰ

Ȃ I2C SMBusӊѿ ̆Ḃ ҹῚ SMBusȂҌ ֓

I2C ̆ SMBusACPI ӈ ‰ Ȃ 

 

SMBusԍI2Cᴆ ̆ ᶏ ԅI2C ᴆ ̆ᵖ I2C ҉ ⱴԅԋ

ᴆ ̆ Ȃ ≢ SMBus ѿҩ ̆ ԍ

ꜚ № Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ

Ȃ Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ

Ȃ Ҭ̆ Ҭ hostҍ ӊ ѿҩ ≢̆ hostΐ № ⱳ Ȃ 

 

SMBusѿ ̔Ẋ ҩ Ḥ ӄ Ḃ̆ᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ10kHzððҹԅ ȂI2C ҉ ץ ҹѿҩñ ò ̆Ӟ

Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ ᵟ

Һ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋⱵ

ӊ ̆ ץ I2CḤȂI2C Ҭ └ ҩ ҉ ̆p SMBusҬ̆

ҩ ҹ25msȂ SMBus Ẋ ̆ ҩ Ḥ ӄ̆ ₮

ԅ ̆ ᵝץ Ȃ Ҍᾛ ׆ ᵞ

Ȃ 

 

SMBus 2.0ץ 1.1 ԅ ̂Packet Error Checkinğ ΏҹPEC̃Ȃ

Ҭ̆ Ḥ ᴰ PEC Ȃ CRC-8 ̆

ҩ ̆ ץ /ΏᵝȂ ҹx8+x2+x+1̂CRC-8-ATM HEC ̆

∆ ҹ0̃Ȃ 

SMBus  

SMBusѿҩ Ҭ Ḥ ̆ ҹSMBALERT#Ȃ׆ ҉ Ԋᴆ ̆ ҩḤ

Һ ׆ ȂSMBusҬ ӈԅ ñҺ ò̆ ԍI2CҺ ᵌ

ⱳ ̆ᵖ ᴰץ Ȃ 

SMBus  

SMBus ‰I2C ᵌȂҹԅᶏ SMBus ̆ Ҭ ₃ҩ

SMBus ̆ ѿ֓SMBus ᵝ̆ ֓ SMBusΎҬ׃ ҉

Ȃ 

1. Ḥӊ╠̆ I2C_CTL0ҬSMBENβ 1̆ ғ ̆ SMBSELARPEN
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ṿȂ 

2. ҹԅ ARP ̂ARPEN=1̃̆ SMBusҺ Ҋ̂SMBSEL=1̃̆ ᴆ

ᵝHSTSMB̂ SMBus׆ Ҋ̆ DEFSMBᵝ̃̆ ARP Ҭ ⱳ Ȃ 

3. ҹԅ SMBus ̆ ᴆ SMBALTᵝ̆ ⱳ Ȃ 

19.3.12. ȁ Ҭ  

I2Cѿ֓ ȁ ᵝ̆ ѿ֓ ᵝ̆Ḃ ׆ץ ֓ Ҭ ̂

I2C Ȃ̃ 

19-2. Ԋᴆ ᵝ 

Ԋᴆ ᵝ   

SBSEND Һ STARTḤ  

ADDSEND  

ADD10SEND 10β Ҭ  

STPDET ⌠STOPḤ  

BTC  

TBE I2C_DATAҹ  

RBNE I2C_DATA 

19-3. ᵝ 

  

BERR  

LOSTARB ᴂ ҡ  

OUERR SCLᵞ ̆ ԅ҉ Ҋ  

AERR ⌠  

PECERR CRCṿҌ  

SMBTO SMBus Ҋ  

SMBALT SMBus  
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19.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

19.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SRESET Ḡ  SALT 

PECTRA

NS 

POAP ACKEN STOP START SS GCEN PECEN ARPEN SMBSEL Ḡ  SMBEN I2CEN 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 SRESET ᴆ ᵝ I2C̆ ᴆ I2C ᵝ I2CȂ 

0̔I2C ᵝ 

1̔I2C ᵝ 

14 Ḡ  Ḡ ᵝṿȂ 

13 SALT SMBus  

SMBA ₮ Ȃ 

ᴆ 1 0̆ ᴆ 0Ȃ 

0̔Ҍ SMBA  

1̔ SMBA  

12 PECTRANS PECᴰ  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECᴰ ̆ ⌠ START / 

STOPḤ ̆ I2CEN=0Ȃ 

0̔Ҍᴰ PECṿ 

1̔ᴰ PECṿ 

11 POAP ACK/PEC ᵝ ӈ 

ᴆ 1 0̆ I2CEN=0 ̆ ᴆ 0Ȃ 

0̔ACKEN ᵝ‗ ╠ ACK̆PECTRANS ᵝ

ҹ PECȂ 

1̔ACKEN ᵝ‗ Ҋѿҩ ACK̆PECTRANS ᵝ Ҋѿҩ
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PECȂ 

10 ACKEN ACK 

ᴆ 1 0̆ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ ACK 

1̔ ACK 

9 STOP I2C ҉֟ ѿҩ STOPḤ  

ᴆ 1 0̆SMBus ̆ ᴆ 1̆ ⌠ STOPḤ ̆ ᴆ 0Ȃ 

0̔Ҍ STOP 

1̔ STOP 

8 START I2C ҉֟ ѿҩ STARTḤ  

ᴆ 1 0̆ ⌠ STARTḤ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ START 

1̔ START 

7 SS ׆ Ҋ SCL ᵞ 

ᴆ 1 0Ȃ 

0̔ ᵞ SCL 

1̔Ҍ ᵞ SCL 

6 GCEN ̂0x00̃  

׆0̔ Ҍ  

׆1̔  

5 PECEN PEC ᶏ  

0̔PEC  

1̔PEC ᶏ  

4 ARPEN SMBusҊ ARP ᶏ  

0̔ARP  

1̔ARPᶏ  

3 SMBSEL SMBus  

׆0̔  

1̔Һ  

2 Ḡ  Ḡ ᵝṿ 

1 SMBEN SMBus/I2C ῏ 

0̔I2C  

1̔SMBus  

0 I2CEN I2C ᶏ  

0̔ I2C 

1̔ᶏ I2C 
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19.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DMALST DMAON BUFIE EVIE ERRIE Ḡ  I2CCLK[5:0] 

 rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12 DMALST DMA ᴰ  

0̔Ҋѿҩ DMA EOTҌ ᴰ  

1̔Ҋѿҩ DMA EOT ᴰ  

11 DMAON DMA ῏ 

0̔DMA ῏ 

1̔DMA  

10 BUFIE ‖ Ҭ ᶏ  

0̔ ‖ Ҭ ̆ EVIE=1̆ TBE = 1 RBNE = 1 Ҍ֟ Ҭ Ȃ 

1̔ᶏ ‖ Ҭ ̆ EVIE=1̆ TBE = 1 RBNE = 1 ֟ Ҭ Ȃ 

9 EVIE ԊᴆҬ ᶏ  

0̔ ԊᴆҬ  

1 ᶏ̔ ԊᴆҬ ̆ SBSENDȁADDSENDȁADD10SENDȁSTPDET BTC

ᵝ BUFIE=1 TBE=1 RBNE=1 ֟ Ҭ Ȃ 

8 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1 ᶏ̔ Ҭ ̆ BERRȁLOSTARBȁAERRȁOUERRȁPECERRȁSMBTO

SMBALT ᵝ ֟ Ҭ Ȃ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 I2CCLK[5:0] I2C  

I2CCLK[5:0] ῀ APB1 ̆ ᵞ 2MHzȂ 

000000 - 000001̔  

000010 - 110110̔2MHz~54MHz 

110111 - 111111̔ ԍ APB1 └̆  

̔ 
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‰ Ҋ̆APB1 ԍ ԍ 2MHzȂ Ҋ̆APB1

ԍ ԍ 8MHzȂ + Ҋ̆APB1 ԍ ԍ

24MHzȂ 

׆ .19.4.3 0̂ I2C_SADDR0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

ADDFOR

MAT 
Ḡ  ADDRESS[9:8] ADDRESS[7:1] 

ADDRES

S0 

rw  rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDFORMAT I2C׆  

0̔7ᵝ  

1̔10ᵝ  

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 ADDRESS[9:8] 10ᵝ ңᵝ 

7:1 ADDRESS[7:1] 7ᵝ 10ᵝ 7-1ᵝ 

0 ADDRESS0 10ᵝ 0ᵝ 

׆ .19.4.4 1̂ I2C_SADDR1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ADDRESS2[7:1] DUADEN 

 rw rw 
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ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:1 ADDRESS2[7:1] ׆ Ҋ ԋҩ I2C  

0 DUADEN ᶏ  

0̔  

1̔ᶏ  

19.4.5. ᴰ ‖ ̂I2C_DATÃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRB[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 TRB[7:0] ‖  

19.4.6. ᴰ 0̂ I2C_STAT0̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SMBALT SMBTO Ḡ  PECERR OUERR AERR 
LOSTAR

B 
BERR TBE RBNE Ḡ  STPDET 

ADD10S

END 
BTC 

ADDSEN

D 
SBSEND 

rc_w0 rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 r r  r r r r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 
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15 SMBALT SMBus  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔SMBA ᵞ̂׆ ̃ ⌠ ̂Һ ̃ 

1̔SMBA ᵞғ ⌠ ׆̂ ̃ ⌠ ̂Һ ̃ 

14 SMBTO SMBus Ҋ Ḥ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ Ԋᴆ ̂SCL ᵞ 25ms̃ 

13 Ḡ  Ḡ ᵝṿȂ 

12 PECERR PEC  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ⌠ PECғ  

1̔ ⌠ PECᵖ ̆ Ҍ ACKENᵝ ṿ̆I2C NACK 

11 OUERR SCL ᵞⱳ ̆ ׆ Ҋ ԅ҉ Ҋ ԊᴆȂ ׆ Ҋ̆

Ẋ I2C_DATAҬ ѿ ₮̆ ғ ̆ ᴪ

҉ Ȃ ׆ Ҋ̆Ẋ ╠ ̆ I2C_DATAׅ ҹ

̆ ᴪ Ҋ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ҉ Ҋ  

1̔ ҉ Ҋ  

10 AERR  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

9 LOSTARB Һ Ҋᴂ ҡ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ᴂ ҡ  

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR ̆ I2C ҉ ԅ ӊ STARTḤ STOPḤ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

7 TBE I2C_DATAҹ  

ᴆ׆ I2C_DATA ꜚѿҩ ⌠ ᵝ ӊ ᵝ 1̆ ᴆΏѿҩ

⌠ I2C_DATA ᵝȂ ᵝ I2C_DATA ̆

Ώ I2C_DATA Ҍᴪ TBE ᵝ̂ Һ ׆/ Ҋ ᴆ ᵬ

̃ 

0̔I2C_DATA  



                                                                GD32F3x0Ύ 

490 
 

 

1̔I2C_DATA ̆ ᴆ  Ώץ

6 RBNE I2C_DATA  

ᴆ׆ ᵝ ꜚѿҩ ⌠ I2C_DATA ӊ ᵝ 1̆ I2C_DATA

ץ ᵝȂ BTC RBNE 1̆ I2C_DATA Ҍᴪ RBNĔ

ҹ ᵝ ⌠ I2C_DATAȂ 

0̔I2C_DATAҹ  

1̔I2C_DATA ̆ ᴆ ץ  

5 Ḡ  Ḡ ᵝṿȂ 

4 STPDET ׆ Ҋ ⌠ STOPḤ  

ᵝ ᴆ 1̆ᾢ I2C_STAT0 Ώ I2C_CTL0 ץ ᵝȂ 

׆0̔ Ҋ ⌠ STOPḤ  

׆1̔ Ҋ ⌠ STOPḤ  

3 ADD10SEND Һ Ҋ 10ᵝ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA ᵝȂ 

0̔Һ Ҋ 10ᵝ  

1̔Һ Ҋ 10ᵝ  

2 BTC  

Ҋ̆ ѿҩ ᵝ ᵖ I2C_DATA ׅ

̕ Ҋ̆ѿҩ ᵝ ᵖ I2C_DATA

ׅ ̆ ᶏ ԅ SCL ᵞⱳ ̆ᵝ ᴆ ᴪ BTC Ȃ 

ᵝ ᴆ 1Ȃ 

Ҋ҈ץ ̔ 

1ȁ ᴆ ̔ I2C_STAT0̆ Ώ I2C_DATA ᵝ 

2ȁ ᴆ ̔ ѿҩ STOP STARTḤ  

3ȁ I2C_CTL0Ҭ I2CEN=0 

0̔ BTC 

1̔ ԅ BTC 

1 ADDSEND Һ Ҋ̔ ⱳ ԅ ⌠ ACK 

׆ Ҋ̔ ⌠ ҍ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 I2C_STAT1 0Ȃ 

׆0̔ Ҋ̆ ⌠ ⌠ Ҍ ̕Һ Ҋ̆

ᵖ ׆⌠ ACK 

׆1̔ Ҋ̆ ⌠ ҍ ̕Һ Ҋ̆ ⌠

ACK 

0 SBSEND Һ Ҋ STARTḤ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA 0Ȃ 

0̔ STARTḤ  

1̔STARTḤ  
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19.4.7. ᴰ 1̂ I2C_STAT1̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

PECV[7:0] DUMODF HSTSMB DEFSMB RXGC Ḡ  TR I2CBSY MASTER 

r r r r r  r r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 PECV[7:0] PECᶏ ᴆ ₮ PECṿȂ 

7 DUMODF ׆ Ҋ ᵝ ҩ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ I2C_SADDR0  

1̔ I2C_SADDR1  

6 HSTSMB ׆ Ҋ ⌠ SMBusҺ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠ SMBusҺ  

1̔ ⌠ SMBusҺ  

5 DEFSMB SMBus  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔SMBus ⌠  

1̔SMBus ⌠  

4 RXGC ⌠ ̂0x00̃ 

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠  

1̔ ⌠  

3 Ḡ  Ḡ ᵝṿȂ 

2 TR  

ᵝ I2C ᵬҹ ȂSTOP START Ḥ ֟ I2CEN

LOSTARB=1 ᵝ ᴆ 0Ȃ 

0̔  

1̔  

1 I2CBSY  



                                                                GD32F3x0Ύ 

492 
 

 

STOPḤ ᴆ 0Ȃ 

0̔ I2C  

1̔I2C  

0 MASTER Һ  

I2C Һ ׆ ᵝȂ 

ᵝ STARTḤ ֟ ᴆ 1Ȃ 

ᵝ STOPḤ ֟ I2CEN=0 LOSTARB=1 ᵝ ᴆ 0Ȃ 

׆0̔  

1̔Һ  

19.4.8. ̂I2C_CKCFG̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

FAST DTCY Ḡ  CLKC[11:0] 

rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 FAST Һ Ҋ I2C  

0̔ ‰  

1̔  

14 DTCY + Ҋ  

0̔Tlow/Thigh=2 

1̔Tlow/Thigh=16/9 

13:12 Ḡ  Ḡ ᵝṿȂ 

11:0 CLKC[11:0] Һ Ҋ I2C └ 

‰ Ҋ̔Thigh=Tlow
=CLKC*TPCLK1 

DTCY=0̆ + Ҋ̔ 

Thigh=CLKC*TPCLK1̆Tlow=2*CLKC*TPCLK1 

DTCY=1̆ + Ҋ̔ 

Thigh=9*CLKC*TPCLK1̆Tlow=16*CLKC*TPCLK1 

̔ DTCY=0̆ PCLK1ҹ 3 Ṑ ̆ ᴪ ‰ Ȃ DTCY=1̆
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PCLK1ҹ 25 Ṑ ̆ ᴪ ‰ Ȃ 

19.4.9. ҉ ̂I2C_RT̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RISETIME[6:0] 

 rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:0 RISETIME[6:0] Һ Ҋ ҉  

RISETIMEṿ ҹ SCL ҉ ⱴ 1 

19.4.10. + ̂I2C_FMPCFG̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FMPEN 

 rw 

 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 FMPEN + ᶏ  

ᵝ 1 ̆I2C 1MHz Ḥ Ȃ 

0̔ +  

1̔ + ᶏ  
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20. ұ / ҉ ̂SPI/I2S̃ 

 ׃ .20.1

SPI/I2Sץ SPI I2S ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆCRC ῃ

ȂSPI1 SPI Һ Ȃ 

҉ ̂Inter-IC Sound̆ ΏҹI2S̃ ‰ №̆≢ I2S≠ ‰ M̆SB

‰̆LSB ‰ PCM‰Ȃ ץ Ҋ ̆ Һ ̆Һ

׆̆ ׆ Ȃ 

20.2. Һ  

20.2.1. SPIҺ  

Â ΐ ῃ ȁ Һ׆ ᵬȂ 

Â 16ᵝ ̆ ‖ Ȃ 

Â 8ᵝ 16ᵝ Ȃ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ Ȃ 

Â ᴆ ᴆNSS Ȃ 

Â ᴆCRC ȁ Ȃ 

Â DMA Ȃ 

Â SPI TI Ȃ 

Â SPI NSS ‖ Ȃ 

Â SPI ⱳ Һ ̂ SPI1̃Ȃ 

20.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬȂ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝȂ 

Â ҹ16ᵝ 32ᵝȂ 

Â 16ᵝ ‖ ԍ Ȃ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz Ȃ 

Â Ȃ 

Â ץ ₮Һ ̂MCK̃Ȃ 

Â DMAⱳ Ȃ 
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20.3. SPIⱳ  

20.3.1. SPI  

20-1. SPI  

MISO

NSS

SCK

MOSI

/ └

‖

ᵝ

‖

└

SYSCLK

LSBMSB

   PADO

I

A
P

B

   PADO

I

   PADO

I

   PAD
O

I

IO2

IO3

    PAD
O

I

   PAD
O

I

 

20.3.2. SPIḤ  

̂ SPI ̃ 

20-1. SPIḤ  

   

SCK I/O 
Һ ̔SPI ₮ 

׆ ̔SPI ῀ 

MISO I/O 

Һ ̔  

׆ ̔  

Һ ̔Ҍᶏ  

׆ ̔  

MOSI I/O 

Һ ̔  

׆ ̔  

Һ ̔  

׆ ̔Ҍᶏ  

NSS I/O 

ᴆ NSS ̔Ҍᶏ  

Һ ᴆ NSS ̔NSSDRV=1 ̆ҹ NSS ₮̆ ԍ

Һ ̕NSSDRV=0 ̆ҹ NSS ῀̆ ԍ Һ

Ȃ 

׆ ᴆ NSS ̔ҹ NSS ῀̆ᵬҹ׆ Ḥ Ȃ 
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SPI  

SPI ҹ ̆ SPI_QCTLҬ QMODβ 1 ̆ ҹSPI ̂ ԍ

SPI1̃ȂSPI ᵬ Һ Ȃ 

SPI_QCTLҬ IO23_DRVᵝ̆ SPI Ҋ̆ ᴆ ץ ꜚIO2 IO3

ҹ Ȃ 

SPI Ҋ̆SPI Ҋ6ҩץ ҍ ̔ 

20-2. SPIḤ  

   

SCK O SPI ₮ 

MOSI I/O 0 

MISO I/O 1 

IO2 I/O 2 

IO3 I/O 3 

NSS O NSS ₮ 

20.3.3. SPI  

SPI_CTL0Ҭ CKPLβ CKPHβ‗ ԅSPI Ḥ ȂCKPLβ‗ ԅ

SCK ̆CKPHβ‗ ԅ ѿҩ ԋҩ ҹ Ȃ TI

Ҋ̆ ңᵝ ӈȂ 

20-2. Ҋ SPI  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

LF=1 

FF16=0

MOSI

MISO

NSS

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]

sample

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]
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20-3. SPI Ҋ SPI ̂CKPL=1, CKPH=1, LF=0̃ 

MOSI

MISO

NSS

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

sample

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

SCK

 

Ҭ̆ SPI_CTL0Ҭ FF16β ̆ FF16=1̆ ҹ16β̆

↕ҹ8β Ȃ SPI Ҋ̆ ҹ8β Ȃ 

SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆ SPIᾢ LSBβ̆ LF=0̆

↕ᾢ MSBβȂ TI Ҭ̆ ҹᾢ MSBβȂ 

20.3.4. NSSⱳ  

׆  

ҹ׆ ̂MSTMOD=0̃ ̆ ᴆNSS ̂SWNSSEN = 0̃Ҋ̆SPI׆NSS

NSS ̆ ᴆNSŜSWNSSEN = 1̃Ҋ̆SPI SWNSSβ ⌠NSS Ȃ

NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS Ȃ 

׆ .20-3 NSSⱳ  

   

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 0 
SPI׆ NSS ׆ NSS Ȃ 

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 1 

SPI׆ NSS SWNSSᵝ‗

Ȃ 

SWNSS = 0̔NSS ҹᵞ 

SWNSS = 1̔NSS ҹ  

Һ  

Һ ̂MSTMOD=1̃Ҋ̆ ᶏ Һ ̆NSSץ ҹ ᴆ

῀ ̂SWNSSEN=0̆NSSDRV=0̃ ᴆ ̂SWNSSEN=1Ȃ̃ѿ NSS ̂

ᴆNSS Ҋ̃ SWNSSβ̂ ᴆNSS Ҋ̃ ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟
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Һ ̆CONFERRᵝ 1Ȃ 

ᶏ NSS └SPI׆ ̆NSS ҹ ᴆ ₮

̂SWNSSEN=0̆NSSDRV=1Ȃ̃ᶏ SPIӊ ̆NSSҹᵞ Ȃ 

ᶏץ ѿҩ I/OᵬҹNSS ץ̆ ⱴ NSS Ȃ 

20-4. Һ NSSⱳ  

   

Һ ᴆ NSS ₮  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=1 

ԍ Һ ̆Һ ᶏ NSS

└ SPI׆ ̆ NSS ҹ

ᴆ ₮ Ȃᶏ SPI NSSҹᵞ

Ȃ 

Һ ᴆ NSS ῀  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=0 

ԍ Һ ̆ NSS ҹ

ᴆ ῀ ̆ѿ NSS

ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

Һ ᴆ NSS  

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 0 

NSSDRV̔Ҍ  

ԍ Һ ̆ѿ SWNSS = 

0̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 1 

NSSDRV̔Ҍ  

׆ ᶏץ ᴆ ᴆ NSS  

20.3.5. SPI  

20-5. SPI  

    

MFD ῃ Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

MTU Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

MRU Һ  

MSTMOD = 1 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

MTB Һ  MSTMOD = 1 MOSI̔  
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RO = 0 

BDEN = 1 

BDOEN = 1 

MISO̔Ҍᶏ  

MRB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔  

MISO̔Ҍᶏ  

SFD ῃ ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

STU ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

SRU ׆  

MSTMOD = 0 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

STB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔Ҍᶏ  

MISO̔  

SRB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔Ҍᶏ  

MISO̔  

20-4. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS
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20-5. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MRU

MISO

MOSI

SCK

NSS

׆
STU

MISO

MOSI

SCK

NSS
 

20-6. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MTU

MISO

MOSI

SCK

NSS

׆
SRU

MISO

MOSI

SCK

NSS
 

20-7. ῖ  

Һ
MTB/MRB

MISO

MOSI

SCK

NSS

׆
SRB/STB

MISO

MOSI

SCK

NSS
 

SPI∆  

ӊ╠̆ Ҋ SPI∆ ̔ 

1. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

4. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃Ȃ 
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6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. ᵬ NSSP ̆ SPI_CTL1Ҭ NSSPβ 1̆ ↕̆ Ȃ 

8. ҉ ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

9. ᵬ SPI ̆ SPI_QCTLҬ QMODᵝ 1̆ Ҍ ↕̆ Ȃ 

10. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFβȂ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ ̆ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ ̆ғNSS

ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ ╠̆

Ώ῀ ‖ ҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ ⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ ̆TBÊ ‖ ̃ᵝ 1ȂTBE ᵝ

1̆ ‖ ҹ ̆ ̆ ᴆ ΏSPI_DATAȂ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATAҬȂ 

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ ғ̆RBNÊ

‖ ̃ᵝ 1Ȃ ᴆ SPI_DATA ̆ ᵬᴪ ꜚ RBNE

ᵝȂ MRUMRB Ҭ ҹ̆ԅ Ҋѿҩ ̆ ᴆ Ḥ ̆ ῃ

Һ ̂MFD̃Ҭֽ̆ ‖ ̆ ᴆ Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI ̆TI NSSP ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTŬMTB̆STUSTB̃ҍῃ Ҭ ᵌ Ҍ̆ RBNE

ᵝ RXORERRᵝȂ 

ԍ ’Ҋ̆Һ ̂MRU MRB̃ҍῃ Ҍ Ȃ

MRU MRB Ҋ̆ SPIᶏ ̆SPI֟ SCKḤ ̆ ⌠SPI Ȃ ̆ץ ᴆ

TBE ᵝ̆ ғ RBNEβ 1 ̆ ₮ ‖ ῤ ̆ ↕̆ ᴪ֟

Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ ̂SRUSRB̃ҍῃ

ᵌȂ 
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SPI TI 

SPI TINSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTBSRB̃

TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLβ CKPHβ ӈ ̆SCKḤ

ҹҊ Ȃ 

20-8. Һ TI Ҍ  

D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]

D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]

SCK

NSS

MOSI

MISO

sample

 

20-9. Һ TI  

D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]

D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]

SCK

NSS

MOSI

MISO

sample

 

Һ TI Ҋ S̆PI ᴰ Ҍ ᴰ Ȃ Һ ΏSPI_DATA ̆

Ӈ ᴰ ̆ ↕̆ҹҌ ᴰ Ȃ Ҍ ᴰ Ҭ̆ ҩ ᴰ ╠ ѿҩ

Ȃ ᴰ Ҭ̆ ԍ ѿҩ ӊ╠̆

╠ѿҩ ѿᵝ Ȃ 

׆ .20-10 TI  

D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]

D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]

SCK

NSS

MOSI

MISO

sample

Td
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׆ TI Ҭ̆ SCKḤ ѿҩ҉ ׆̆ ѿҩ LSBβ̆

ᵝ ӊ ̆Һ Ȃҹԅ ḠҺ ⌠ ̆ ӊ╠̆׆

SCKḤ Ҋ ӊ ꜚ ᵝѿ ̆ ҹTdȂ Td SPI_CTL0

Ҭ PSC[2:0]ᵝ Ȃ 

Td=
Tbit

2
+5*Tpclk                             ̂20-1̃ 

ᶛ ̆ PSC[2:0] = 010̆ ӇTd ṿҹ9*TpclkȂ 

׆ Ҋ ׆̆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR ᵝȂ

ᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

NSS ‖ ᵬ  

SPI_CTL1Ҭ NSSPβᶏ ⱳ ҹ̆ԅ Ḡᶏ ⱳ ̆ Ҋ₃ҩץ

ᴆ̔ ҹҺ ̆ᶏ SPI ̆ ѿҩ

Ȃ 

ӊ̔MSTMOD = 1̆NSSP = 1̆CKPH = 0Ȃ 

ᶏ NSS‖ ̆ ῤ ‖ / FIFO ̆NSS‖ᴪ ңҩ

ӊ ֟ ғ̆ ҹ1ҩSCK Ȃ ‖ / FIFOḠ

ҹ ̆ ᴪ ҩSCK ȂNSS‖ⱳ Ғҹ ѿ Һ׆ ̆ ׆

Ȃ 

Ҋ ԅNSS‖ Һ Ȃ 

20-11. NSS ‖ ̂Һ ̃ 

NSS

SCK

MISO

MOSI MSB LSB LSBMSB

MSB LSB MSB LSBDonńt Care Donńt Care Donńt Care

1 SCK  

SPI ᵬ  

SPI ԍ └ SPI FlashȂ 

SPI ̆ ᾢ TBEβ 1̆ ғTRANSβ ̆ SPI_QCTLҬ

QMODβ 1Ȃ SPI ̆SPI_CTL0ҬBDENβȁBDOENβȁCRCENβȁ

CRCNTβȁCRCNTβȁROβ LFβḠ ̆FF16β ҹ8β ̆ғMSTMODβ

1̆ Ḡץ SPIᵬԍҺ ȂSPIENᵝȁPSCβȁCKPLβ CKPHβ Ȃ 

SPI ң ̔ Ώ ̆ SPI_QCTLҬ QRDβ
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Ȃ 

Ώ  

SPI_QCTLҬ QMODβ 1ғQRDβ S̆PIᵬ Ώ Ȃ Ώ

Ҭ M̆OSIȁMISOȁIO2IO3 ᵬ ₮ ̆ SCK֟ Ḥ ѿ̆ Ώ῀SPI_DATA

̂TBEβ ̃ғSPIENᵝ 1 ̆ ᴪ ҩ Ώ῀ ȂSPI

ᴰ ӊ ̆ ѿҩ TBE ᵝ̆ Ҍ ᴆ↕Ả ᴰ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPIⱳ ̕ 

3. SPI_DATA ҬΏ῀ѿҩ ̆TBE ᵝ ᴪ ̕ 

4. ᴆ TBEᵝ ᵝ̆ Ώ῀Ҋѿҩ Ȃ 

20-12. SPI Ώ ᵬ  

MOSI

MISO

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

sample

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

SCK

 

 

SPI_QCTL Ҭ QMODᵝ QRDᵝ 1 S̆PI ᵬ Ȃ Ҭ̆

MOSIȁMISOȁIO2 IO3 ᵬ ῀ ̆ѿ Ώ῀SPI_DATA ̂TBEᵝ ̃ғ

SPIENᵝ 1 ̆ SCKḤ ֟ Ḥ ȂΏ ⌠SPI_DATA ҹԅ֟ SCK

Ḥ ̆ ץ Ώ῀ᴋᵥץ ȂSPI ᴰ ӊ ̆ ѿҩ SPIEN

ᵝ TBEᵝ̆ ᴆҌ ↕Ả ᴰ Ȃ ץ ᴆ ѿ SPI_DATAΏ ֟ץ̆

SCK Ḥ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ QRDᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPI

ⱳ ̕ 

3. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ̕ 

4. RBNEᵝ 1̆ SPI_DATA ̕ 
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5. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ץ̆ Ҋѿҩ Ȃ 

20-13. SPI ᵬ  

MOSI

MISO

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

sample

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

RBNE

ᴆ SPI_DATA

ᴆΏSPI_DATA

SCK

 

SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ Ȃ 

MFD SFD 

ѿҩRBNEᵝ ѿҩ ̆ TBE=1 TRANS=0̆ ̆ SPIEN

ᵝ῏ SPIȂ 

MTU MTB STU STB 

ѿҩ Ώ῀SPI_DATA ̆ TBEᵝ 1̆ TRANSᵝ ̆ SPIEN

ᵝ῏ SPIȂ 

MRU MRB 

ṕ ԋҩRBNEᵝ 1 SPI_DATA׆̆ ̆ ѿҩSCK ̆

SPIENᵝ῏ SPIȂ ѿҩRBNEᵝ 1̆ SPI_DATA׆ Ȃ 

SRU SRB 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0ץ Ḡ ╠ Ḥ Ȃ 

TI  

TI Ả ҍ҉ Ȃ 

NSS ‖  

NSS ‖ Ả ҍ҉ Ȃ 
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SPI  

SPI ῏ SPIⱳ ӊ╠̆ ᴆ ᾢ ̔TBEᵝ 1̆TRANSᵝ ̆

SPI_QCTLҬ QMODᵝ SPI_CTL0Ҭ SPIENᵝ Ȃ 

20.3.6. DMAⱳ  

DMAⱳ ᴰ Ҭ ׆ Ώ Ҭ ₮ ׆̆ ԅ Ȃ 

ᵝSPI_CTL1 Ҭ DMATENᵝ DMARENᵝ̆ᶏ SPI DMAⱳ Ȃҹԅᶏ

DMAⱳ ̆ ᴆ ᾢ DMA ̆ ∆ SPI ̆ ᶏ

SPIȂ 

SPIᶏ ̆ DMATENᵝ 1̆ TBE=1 S̆PI ᴪ ₮ѿҩDMA ̆ DMA

̆ ꜚΏ ⌠SPI_DATA Ȃ DMARENᵝ 1̆ RBNE=1 ̆ ₮ѿ

ҩDMA ̆ DMA ̆ SPI_DATA׆ꜚ Ȃ 

20.3.7. CRCⱳ  

SPI ңҩCRC ᾝ̔№≢ ԍ ȂCRC ᾝᶏ

SPI_CRCPOLY Ҭ ӈ Ȃ 

SPI_CTL0Ҭ CRCENᵝᶏ CRCⱳ Ȃ ԍ ҉ ҩ C̆RC

ᾝ ᵝ CRCṿ̆ ⌠ CRCṿ SPI_TCRC׆ץ SPI_RCRC Ҭ

Ȃ 

ҹԅᴰ ⌠ CRCṿ̆ ѿҩ Ώ῀ ‖ ӊ ̆

SPI_CTL0Ҭ CRCNTᵝȂ ῃ ̂MFD SFD̃̆ SPI ѿҩCRCṿ ғ‰

⌠ CRCṿ ̆ᴪ ⌠ ᵬCRCṿȂ ̂MRB̆MRŬSRU 

SRB̃Ҋ̆ ṕ ԋҩ ̆ ᴆ CRCNTᵝ 1Ȃ CRC ̆

CRCERR ᵝ ᴪ 1Ȃ 

ᶏ ԅDMAⱳ ̆ ᴆҌ CRCNTᵝ̆ ᴆ ᴪ ꜚ CRCᴰ Ȃ 

̔ SPI ԍ׆ ғCRCⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀SCK

Ȃ ̆ ᴆ CRC̆ץ ᾧ CRC Ȃ SPIᵬҹ׆

ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

20.3.8. SPIҬ  

ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 
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Â ‖ ᵝ̂RBNẼ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀⌠ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â SPI Ḥ Ҭ ᵝ̂TRANS̃ 

TRANSᵝ ╠ᴰ ᵝ̆ ῤ ᴆ ᵝ ̆

ᴆ └Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

Â ̂CONFERR̃ 

Һ Ҭ C̆ONFERRᵝ ѿҩ ᵝȂ ᴆNSS Ҭ̆ NSSDRV ᶏ ̆

NSS ᵞ ̆CONFERRᵝ 1Ȃ ᴆNSS Ҭ̆ SWNSSᵝҹ0 ̆CONFERR

ᵝ 1Ȃ CONFERRᵝ 1 ̆SPIENᵝ MSTMODᵝ ᴆ ̆SPI῏ ̆ └ ῀

׆ Ȃ 

CONFERRᵝ ӊ╠ S̆PIENᵝ MSTMODᵝḠ ΏḠ ׆̆ CONFERRᵝҌ 1Ȃ

Һ Ҭ̆ ץ CONFERRᵝ 1 ׆῀ ̆ ԅ └

Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNEᵝҹ1 ̆ Ῥ ̆RXORERRᵝ ᴪ 1Ȃ ̆҉ѿ

₮ ԅȂ ‖ ῤ Ҍᴪ ̆ ץ

ҡ Ȃ 

Â ̂FERR̃ 

TI׆ Ҋ̆׆ Ӟ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR

ᵝȂᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

Â CRC ̂CRCERR̃ 

CRCENᵝ 1 ̆SPI_RCRC Ҭ ⌠ CRC ṿ ᴪ ѿ

⌠ CRCṿ ̆ ң Ҍ ̆CRCERRᵝ ᴪ 1Ȃ 

20-6. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  ΏSPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

CONFERR  
Ώ SPI_STAT ̆ Ώ

SPI_CTL0  

ERRIE 
RXORERR  

SPI_DATA ̆

SPI_STAT  

CRCERR CRC  Ώ0⌠CRCERRᵝ 
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Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

FERR TI  Ώ0⌠FERRᵝ 

20.4. I2Sⱳ  

20.4.1. I2S  

20-14. I2S  

SPI_MOSI / 

I2S_SD

SPI_NSS / 

I2S_WS

SPI_SCK / 

I2S_CK

I2S_MCK

Һ └

׆ └

‖

ᵝ

‖

└

16 bits

SYSCLK

16 bits

LSBMSB

PAD

PAD

O

I

O

I

PAD

O

I

PAD

O

I

A
P

B

 

I2Sⱳ 5ҩ ̆№≢ └ ȁ ȁҺ └ ȁ׆ └ ᵝ

Ȃ └ ̆ῒҬ ‖ ‖

Ȃ Һ Ҋ I2S Ḥ ȂҺ └ Һ Ҋ

I2S_WSḤ └ ḤȂ׆ └ ⌠ I2S_CK I2S_WSḤ ׆└

ḤȂ ᵝ └I2S_SD҉ ұ Ȃ 

20.4.2. I2SḤ  

I2S 4ҩ №̆≢ I2S_CKȁI2S_WSȁI2S_SD I2S_MCKȂI2S_CK ұ Ḥ ̆

ҍSPI_SCK῍֣ ȂI2S_WS └Ḥ ̆ҍSPI_NSS῍֣ ȂI2S_SD ұ

Ḥ ̆ҍSPI_MOSI῍֣ ȂI2S_MCK Һ Ḥ ̆ ᶫѿҩ256ṐԍFs

̆ῒҬFs Ȃ 

20.4.3. I2S ‰ 

I2S ‰ SPI_I2SCTL Ҭ I2SSTDᵝ ̆ ץ ‰̔

I2S ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ PCMӊ ‰ ңҩ

̂ ̃ № I2S ̆ I2S_WSḤ № ╠

ԍ ҩ Ȃ ԍPCM ‰̆I2S_WSḤ Ḥ Ȃ 
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ץ SPI_I2SCTL Ҭ DTLENᵝ CHLENᵝ Ȃ ԍ

ԍ ԍ ̆ ץ ᶫ Ȃ ≢№ױ 1̔6ᵝ

16ᵝ ̆16ᵝ 32ᵝ ̆24ᵝ 32ᵝ ̆32

ᵝ 32ᵝ Ȃ ԍ ‖ 16ᵝ Ȃ ̆ץ

ҹ24ᵝ 32ᵝ ᴰ ̆SPI_DATA 2 ̕ ҹ

16ᵝ ᴰ ̆SPI_DATA 1 Ȃ 16ᵝ 32ᵝ ̆

ᴆᴪ ꜚ ῀16ᵝ0 16ᵝ ҹ32ᵝ Ȃ 

ԍ ‰ ̆ ᵝ ᾢ Ȃ ԍ ԍң

№ ‰ ̆ ᾢ ̆ Ȃ 

I2S≠ ‰ 

ԍI2S ≠ ‰̆I2S_WS I2S_SD I2S_CK Ҋ ̆I2S_WS ╠ѿҩ

Ȃ ’ Ҋ Ȃ 

20-15. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16-bit

1Ѓ Є 2Ѓ Є

MSB MSBLSB

I2S_WS

 

20-16. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

16β 16β ̆ ѿ ᴰ SPI_DATAѿ

Ȃ 

20-17. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

20-18. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS
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32ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ32ᵝ ̆ ѿҩΏ῀SPI_DATA

16ᵝ ̆ ԋҩ ᵞ16ᵝ Ȃ Ҋ̆ ѿҩ32ᵝ ̆ ѿ

ҩ׆SPI_DATA ⌠ 16ᵝ ̆ ԋҩ ᵞ16ᵝ Ȃ 

20-19. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

20-20. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ D[7:0]̆

ᵞ8ᵝ ץ ᴋ ṿȂ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆

SPI_DATA ⌠ 16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆

16ᵝ 8ᵝ D[7:0]̆ᵞ8ᵝ ῃ 0Ȃ 

20-21. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

20-22. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

MSB ‰ 

ԍMSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA
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ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 

20-23. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

20-24. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

20-25. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

20-26. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

20-27. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

20-28. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃
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20-29. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

20-30. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

LSB ‰ 

ԍLSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ Ȃ ҍ

’Ҋ̆LSB ‰ MSB ‰ ῃ Ȃ ԍ ԍ ’̆

LSB ‰ ҍ ᵞᵝ ̆ MSB ‰ ҍ ᵝ Ȃ

ԍ ’ Ҋ Ȃ 

20-31. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

20-32. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ ץ ᴋ ṿ̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆SPI_DATA

⌠ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ 0̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ 
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20-33. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

20-34. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

PCM ‰ 

ԍPCM ‰ Ĭ2S_WS I2S_SD I2S_CK ҉ Ĭ2S_WSḤ Ḥ Ȃ

ץ SPI_I2SCTL PCMSMODᵝ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ’ Ҋ Ȃ 

20-35. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

20-36. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

20-37. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2
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20-38. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

20-39. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

20-40. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

20-41. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

20-42. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

20-43. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ
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20-44. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

20-45. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

20-46. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

20-47. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0

 

20-48. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

20-49. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0
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20-50. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

20.4.4. I2S  

20-51. I2S  

8ᵝ
№I2SCLK

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

I2S_MCK
MCKOEN

 

I2S 20-51. I2S ȂI2S SPI_I2SPSC

DIVᵝ ŎFᵝ MCKOENᵝץ SPI_I2SCTL CHLENᵝ Ȃ

̂CK_SYS̃ȂI2S ץ 20-7. I2S Ὲ Ὲ Ȃ 

20-7. I2S Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK / (DIV * 2 + OF) 

0 1 I2SCLK / (DIV * 2 + OF) 

1 0 I2SCLK / (8 * (DIV * 2 + OF)) 

1 1 I2SCLK / (4 * (DIV * 2 + OF)) 

̂Fs̃ I2S ῏ ҊῈ ӈ̔ 

Fs = I2S  / ̂  * ̃ 

ҹԅ̆ץ ⌠ ̆ 20-8. Ὲ ↓

Ὲ Ȃ 

20-8. Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK / (32 * (DIV * 2 + OF)) 

0 1 I2SCLK / (64 * (DIV * 2 + OF)) 

1 0 I2SCLK / (256 * (DIV * 2 + OF)) 

1 1 I2SCLK / (256 * (DIV * 2 + OF)) 

̔I2Sұ ṿ ҹᵞԍPCLK 1/6ṐץҊ(Ҍ 1/6)Ȃ 
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20.4.5.  

 

SPI_I2SCTL I2SOPMOD[1:0]ᵝ Ȃ῍ ᶫ

Һ̔ Һ̆ ׆̆ ׆ Ȃ ҊI2S

Ḥ 20-9. ҊI2S Ḥ Ȃ 

20-9. Ҋ I2S Ḥ  

 I2S_MCK I2S_CK I2S_WS I2S_SD 

Һ  ₮ NU(1) ₮ ₮ ₮ 

Һ  ₮ NU(1) ₮ ₮ ῀ 

׆  ₮ NU(1) ῀ ῀ ₮ 

׆  ₮ NU(1) ῀ ῀ ῀ 

1. NU I2Sᶏ ̆ ץ ԍῒזⱳ Ȃ 

I2S∆  

I2S∆ 20-52. I2S∆ Ȃ 
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20-52. I2S∆  

MSTMOD == 1?

 SPI_I2SPSC DIV [7:0] 

ᵝ̆ OFᵝ MCKOENᵝ̆ ӈI2S

Һ ᶫȂ 

SPI_I2SCTL CKPLᵝ̆ ӈ

 SPI_I2SCTL I2SSELᵝ I2S

SPI_I2SCTL I2SSTD[1:0]ᵝ

PCMSMODᵝ̆ I2S ‰

SPI_I2SCTL I2SOPMOD[1:0]ᵝ

I2S ᵬ

SPI_I2SCTL DTLEN[1:0]ᵝ CHLENᵝ

I2S

SPI_CTL1 TBEIEᵝ̆RBNEIEᵝ̆ER

RIEᵝᶏ I2SҬ ̂ ̃

SPI_CTL1 DMATENᵝ DMARENᵝᶏ

DMAⱳ ̂ ̃

 I2SENᵝᶏ  I2S
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I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ ᵝ ‖ ̆ ̆

SPI_CTL1 TBEIEᵝҹ1̆ ֟ Ҭ Ȃ ᾢ̆ ‖ ҹ ̂TBEҹ1̃̆ғ ᵝ

Ҭ ↓Ȃ 16ᵝ Ώ῀SPI_DATA ̂TBE ҹ0̃̆ ׆

‖ ⌠ ᵝ Ҭ̂TBE ҹ1̃Ȃ ̆ ↓ Ȃ 

⌠16ᵝ ᵝ Ҭ ̆ ұ I2S_SD׆ ₮̂ ᵝᾢ ̃ȂҊ

ѿҩ TBEҹ1 Ώ῀SPI_DATA Ȃ Ώ῀SPI_DATA ӊ T̆BE ҹ

0Ȃ ╠ ↓ ̆ ‖ ᴪ ꜚ ⌠ ᵝ Ҭ̆ TBE

1ȂҹԅḠ ̆Ҋѿҩ ╠ ↓ ӊ╠Ώ῀

SPI_DATA Ȃ 

ԍ PCM ‰ ‰ Ĭ2SCH ≢ ╠ᴰ ȂI2SCH

TBE 0 1 Ṝ Ȃ↨ I2SCH ҹ0̆ Ώ῀

SPI_DATA Ȃ 

ҹԅ῏ I2S̆I2SENᵝ TBE ҹ1ғTRANS ҹ0ӊ Ȃ 

I2SҺ  

RBNE └ ↓Ȃ ╠ ̆RBNE ᵝ ‖ ̆

SPI_CTL1 RBNEIEᵝҹ1̆ ֟ Ҭ Ȃ SPI_I2SCTL I2SENᵝ 1 ̆

Ȃ ᾢ̆ ‖ ҹ ̂RBNEҹ0̃Ȃ ѿҩ ̆ ⌠

׆ ᵝ ⌠ ‖ ̂RBNE ҹ1̃Ȃ RBNEҹ1 ̆ ׆

SPI_DATA Ҭ Ȃ ᵬ ̆RBNE ҹ0Ȃ Ҋѿ ӊ╠

SPI_DATA Ҭ ̆ ↕ Ȃ RXORERR ᵝᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S̆

Ῥ Ȃ 

ԍ PCMӊ ‰ Ĭ2SCH № ╠ᴰ ȂI2SCH

RBNE 0 1 Ȃ 

ҹԅ῏ I2S̆Ҍ ‰̆ Ҍ ᵬ Ȃ ’ ᵬ

20-53. I2SҺ Ȃ  
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20-53. I2SҺ  

DTLEN == 2b'00&&CHLEN ==

2b'1 && I2SSTD ==2b'10 ?

ṕ ԋҩRBNE

17ҩI2S ̂I2S_C

K ҉ ̃

I2SENᵝ

DTLEN == 2b'00&&CHLEN ==

2b'1 && I2SSTD !=2b'10 ?

ѿҩRBNE

1ҩI2S

ṕ ԋҩRBNE

1ҩI2S

 

I2S׆  

׆ Һ ᵌ̆Ҍ ӊ Ҋ̔ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ᴰ ̆ Ȃ Һ ӊ╠Ώ῀

SPI_DATA Ȃҹԅ Ḡ ᴰ ̆ ╠ ↓ ӊ╠ Ҋѿҩ

Ώ῀SPI_DATA ̆ ↕ᴪ֟ Ȃ TXURERR ᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S

Ȃ׆ Ҋ̆I2SCH Һ I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ TBE ҹ1ғTRANS ҹ0ӊ ̆ I2SENᵝȂ 

I2S׆  

׆ ҍҺ ᵌȂҌ ӊ ҊȂ 
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׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ̆ Ȃ׆ Ҋ̆I2SCH Һ

I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ ⌠ ѿҩRBNEӊ I2SENᵝȂ 

20.4.6. DMAⱳ  

DMAⱳ ҍSPI ῃѿ ̆ ѿҌ I2S Ҍ CRCⱳ Ȃ 

20.4.7. I2SҬ  

ᵝ 

SPI_STAT Ҭ 4ҩ ᵝ̆№≢ TBEȁRBNEȁTRANS I2SCH̆

֓ ᵝ ῃץ I2S Ȃ 

Â ‖ ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

Â I2S ̂I2SCH̃ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

҈ҩ ̔ 

Â ̂TXURERR̃ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᵝȂ 

Â ̂RXORERR̃ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 

Â ̂FERR̃ 
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I2S׆ Ҋ̆I2S I2S_WSḤ ̆ I2S_WSḤ ѿҩ ᵝ

̆ ᴪ ᵝFERR ᵝȂ 

20-10. I2SҬ ԅI2SҬ Ԋᴆ ᶏ ᵝȂ 

20-10. I2SҬ  

Ҭ    Ҭ ᶏ ᵝ 

TBE ‖  Ώ SPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

TXURERR  SPI_STAT  

ERRIE RXORERR  
SPI_DATA ̆ Ῥ

SPI_STAT  

FERR I2S  SPI_STAT  
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20.5. SPI/I2S  

SPI0/I2S0 ̔0x4001 3000 

SPI1 ̔0x4000 3800 

20.5.1. └ 0̂ SPI_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

I2S Ҋ ӈȂ 

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

Ḡ  

 

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

BDEN BDOEN CRCEN CRCNT FF16 RO 

SWNSS 

EN 

SWNSS LF SPIEN PSC [2:0] MSTMOD CKPL CKPH 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 BDEN ᶏ  

0̔2 ᴰ Ȃ 

1̔1 ᴰ Ȃ Һ MOSI ׆ MISO ӊ ᴰ Ȃ 

14 BDOEN ᴰ ₮ᶏ  

BDEN ᵝ ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ᵬ Ȃ 

1̔ ᵬ Ȃ 

13 CRCEN CRC ᶏ  

0̔ CRC Ȃ 

1̔ᶏ CRC Ȃ 

12 CRCNT Ҋѿ ᴰ CRC  

0̔Ҋѿ ᴰ ṿҹ Ȃ 

1̔Ҋѿ ᴰ ṿҹCRCṿȂ 

ᴰ DMA ̆CRCṿ ᴆᴰ ̆ ᵝ Ȃ 

ῃ Ҋ̆ ѿҩ Ώ῀ SPI_DATA ᵝ

1Ȃ Ҋ̆ ṕ ԋҩ ᵝ 1Ȃ 

11 FF16  
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0̔8ᵝ  

1̔16ᵝ  

10 RO  

BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ῃ  

1̔  

9 SWNSSEN NSS ᴆ ᶏ  

0̔NSS ᴆ ̆NSS ‗ԍNSS Ȃ 

1̔NSS ᴆ ̆NSS ‗ԍSWNSSᵝȂ 

ᵝ SPI TI Ҋ ӈȂ 

8 SWNSS NSS ᴆ ҊNSS  

0̔NSS ᵞȂ 

1̔NSS Ȃ 

SWNSSEN ᵝ ̆ ᵝ Ȃ 

ᵝ SPI TI Ҋ ӈȂ 

7 LF ᵞ ᵝᾢ  

0̔ᾢ ᵝȂ 

1̔ᾢ ᵞ ᵝȂ 

ᵝ SPI TI Ҋ ӈȂ 

6 SPIEN SPIᶏ  

0̔ SP 

1̔ᶏ SPI 

5:3 PSC[2:0] Һ №  

000̔PCLK/2 

001̔PCLK/4 

010̔PCLK/8 

011̔PCLK/16 

100̔PCLK/32 

101̔PCLK/64 

110̔PCLK/128 

111̔PCLK/256 

ᶏ SPI0 ̆PCLK=PCLK2̆ ᶏ SPI1 ̆PCLK=PCLK1Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞ 

1̔SPIҹ ̆CLK  
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0 CKPH ᵝ  

0̔ ѿҩ ѿҩ  

1̔ ԋҩ ѿҩ  

20.5.2. └ 1̂ SPI_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TBEIE RBNEIE ERRIE TMOD NSSP NSSDRV DMATEN DMAREN 

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TBEIE ‖ Ҭ ᶏ  

0̔ TBEҬ  

1̔ᶏ TBEҬ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ Ҭ ᶏ  

0̔ RBNEҬ  

1̔ᶏ RBNEҬ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ Ȃ CRCERRᵝ̆CONFERRᵝ̆FERRᵝ̆RXORERRᵝ

TXURERRᵝ 1 ̆֟ Ҭ Ȃ 

4 TMOD SPI TI ᶏ  

0̔ SPI TI  

1̔ᶏ SPI TI  

3 NSSP SPI NSS ‖ ᶏ  

0̔ SPI NSS ‖  

1̔ᶏ SPI NSS ‖  

2 NSSDRV NSS ₮ᶏ  

0̔ Һ NSS ₮ 

1̔ᶏ Һ NSS ₮ 

ᵝ SPI TI Ҋ ӈȂ 
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1 DMATEN ‖ DMAᶏ  

0̔ ‖ DMA  

1̔ᶏ ‖ DMAȂ SPI_STATҬ TBE ᵝ ̆ ᴪ DMA

҉֟ ѿҩ DMA Ȃ 

0 DMAREN ‖ DMAᶏ  

0̔ ‖ DMA 

1̔ᶏ ‖ DMAȂ SPI_STATҬ RBNE ᵝ ̆ ᴪ DMA

҉֟ ѿҩ DMA Ȃ 

20.5.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0002 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FERR TRANS RXORERR CONFERR CRCERR TXURERR I2SCH TBE RBNE 

 rc_w0 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 FERR  

SPI TI ̔ 

0̔ TI  

1̔TI  

I2S ̔ 

0̔ I2S  

1̔I2S  

ᵝ ᴆ ᵝ̆ ץ Ώ 0 Ȃ 

7 TRANS Ḥ Ҭ  

0̔SPI I2S  

1̔SPI I2S ╠ ғ/ Ȃ 

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆
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SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  

1̔ ̂Һ Ҋ̆ ᴆNSS NSS ᵞ̆ ᴆNSS

SWNSSᵝҹ0̆ ᴪ֟ CONFERR Ȃ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ ΏSPI_STAT ̆ Ώ

SPI_CTL0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿȂ 

1̔SPI_RCRCṿҌ ԍ ⌠ CRCṿ ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

3 TXURERR   

0̔   

1̔   

ᵝ ᴆ ᵝ̆ SPI_STAT Ȃ  

SPI ҊҌᶏ ᵝȂ 

2 I2SCH I2S   

0̔Ҋѿҩ ╠ ԍ  Ȃ 

1̔Ҋѿҩ ╠ ԍ  Ȃ 

ᵝ ᴆ ᵝ Ȃ  

SPI ҊҌᶏ ᵝ̆I2S PCM Ҋ ᵝ ӈȂ  

1 TBE ‖  

0̔ ‖  

1̔ ‖  

0 RBNE ‖  

0̔ ‖  

1̔ ‖  

20.5.4. ̂SPI_DATÃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ᴆ ңҩ ‖ ̔ ‖ ‖ Ȃ SPI_DATAΏ ᴪ ῀

‖ ׆̆ SPI_DATA ̆ ׆ ‖ Ȃ 

ҹ 8ᵝ ̆SPI_DATA[15:8] └ҹ 0̆SPI_DATA[7:0]

̆ ‖ 8ᵝȂ ҹ 16ᵝ̆SPI_DATA[15:0] ԍ

̆ ‖ Ӟ 16ᵝȂ 

20.5.5. CRC ̂SPI_CRCPOLỸ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0007 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CRCPOLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅ CRC ̆ ԍ CRC ̆ ṿҹ 0007hȂ 

20.5.6. CRC ̂SPI_RCRC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RCRC[15:0] 
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r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠RCRC

ҬȂ 8ᵝ C̆RC ԍCRC8 ‰ Ḡ̆ ⌠RCRC [7:0]Ȃ

16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠RCRC [15:0]Ȃ

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ 1 RCU ᵝ Ҭ SPIxRSTᵝ 1

̆ ᵝȂ 

20.5.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠TCRC

ҬȂ 8ᵝ C̆RC ԍCRC8 ‰ Ḡ̆ ⌠TCRC[7:0]Ȃ

16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠TCRC[15:0]Ȃ

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFᵝ‗ ̃ ᴪ ⌠Ҍ CRCṿȂ 

SPI_CTL0 Ҭ CRCENᵝ 1 RCU ᵝ Ҭ SPIxRSTᵝ 1

̆ ᵝȂ 

20.5.8. I2S└ ̂SPI_I2SCTL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 
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ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  I2SSEL I2SEN I2SOPMOD[1:0] 

PCMS 

MOD 

Ḡ  I2SSTD[1:0] CKPL DTLEN[1:0] CHLEN 

  rw rw rw rw   rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11 I2SSEL I2S  

0̔SPI  

1̔I2S  

SPI I2S ῏ ᵝȂ  

10 I2SEN I2Sᶏ  

0̔I2S  

1̔I2Sᶏ  

SPI Ҍᶏ ᵝȂ 

9:8 I2SOPMOD[1:0] I2S  

׆00̔  

׆01̔  

10̔Һ  

11̔Һ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

7 PCMSMOD PCM  

0̔  

1̔  

PCM ‰Ҋ̆ ᵝ ӈȂ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

6 Ḡ  Ḡ ᵝṿȂ 

5:4 I2SSTD[1:0] I2S ‰  

00̔I2S ≠ ‰ 

01̔MSB ‰ 

10̔LSB ‰ 

11̔PCM ‰ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

3 CKPL  

0̔I2S_CK ҹᵞ  
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1̔I2S_CK ҹ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

2:1 DTLEN[1:0]  

00̔16ᵝ 

01̔24ᵝ 

10̔32ᵝ 

11̔Ḡ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

0 CHLEN  

0̔16ᵝ 

1̔32ᵝ 

ԍ ԍ Ȃ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

20.5.9. I2S № ̂SPI_I2SPSC̃  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MCKOEN OF DIV[7:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 MCKOEN I2S_MCK ₮ᶏ  

0̔ I2S_MCK ₮ 

1̔ᶏ I2S_MCK ₮ 

I2S῏ ᵝȂ 

SPI Ҍᶏ ᵝȂ 

8 OF №  

0̔ № ҹ DIV * 2 

1̔ № ҹ DIV * 2 + 1 

I2S ῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

7:0 DIV[7:0] № №  

№ DIV * 2 + OFȂ 
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DIVҌ ҹ 0Ȃ 

I2S ῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

20.5.10. SPI1 SPI└ ̂SPI_QCTL̃  

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  IO23_DRV QRD QMOD 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 IO23_DRV IO2 IO3 ₮ᶏ  

0̔ Ҋ IO2 IO3 ₮῏  

1̔ Ҋ IO2 IO3 ₮  

ᵝֽ ԍ SPI1Ȃ 

1 QRD SPI  

0̔SPI Ώ ᵬ 

1̔SPI ᵬ 

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍ SPI1Ȃ 

0 QMOD SPI ᶏ  

0̔SPI ᵬ  

1̔SPI ᵬ  

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍ SPI1Ȃ 
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21. HDMI-CEC └ ̂HDMI-CEC̃ 

 ׃ .21.1

└̂CEC̃ HDMÎ ᵣ ̃ ‰ ѿ №ȂCECᵬҹѿ ̆ ᶫ

ԅ Ҭ Ἕ└ ӊ └ⱳ ȂCEC HDMI-CEC׆ └ ᴆ

Ȃ 

21.2. Һ  

Â HDMI-CEC └ HDMI-CEC1.4 

Â 32.768KHzCEC ΐ ңҩ ᶫ ̔ 

͠ LXTAL ̕ 

͠ № IRC8M ̂IRC8M/244̃̕  

Â ҹԅ ᵞⱳ ̆CEC └ ᵬ Deepsleep̕ 

Â Ḥ ᴂ ᴨᾢ ̕ 

͠ ̕ 

͠ └ HDMI-CEC ꜚ ̕ 

Â ̂OAD̃  

Â ̆ Ҍ CEC ’Ҋ CEC ҉  

Â ᵝ ⱳ Ὶ  

Â ⱳ  

͠ ᵝ ̔ ᵝ ̂BPSẼȁ ᵝ ̂BPLẼȁᵝ҉ ̂BRẼ̕  

͠ ᴰ ̂TERR̃̕  

͠ ᴰ ̂TŨ̕  

͠ ̂RÕ̕ 

͠ ᴂ ̂ARBF̃ 

Â ᵝ ᴆ̕ 

͠ BPSE ᴪ ᵝ̕ 

͠ BPLE BPLEG=1ᴪ ᵝ̕ 

͠ BRE BREG =1ᴪ ᵝ̕ 

21.3. ⱳ  

21.3.1. CEC  

CEC └ Ȃ └ ₮ ̆

ץ̆ ҍ ȂCEC ѿҩ27Kɋ ҉ ⌠+3.3V

Ȃ 
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21-1. HDMI-CEC └  

GD32 MCU

ARM

Cortex-M4 AHB Bus
AHB to APB 

Bridge

RCU

APB Bus

CEC Clock

IRC8M/244

LXTAL

Interrupt/Wake

HDMI-CEC 

Controller

HDMI-CEC

Interface and 

Registers

HDMI-CEC

Core

3.3V
27Kǹ 

CEC Bus line

CEC 

Device 1

CEC 

Device 2

CEC PAD

 

21.3.2. Ḥ  

Ḥ ѿ ̆Ḥ Ҋ̔ 

  ᵝ   . . . .    

ң ̔ 

1̃  ̔Ḥ Ҭ ᵝ ѿ ̆ Ḥ Ḥ Ȃ

Ȃ 

2̃  ̔ Ҭ №Ȃ Ȃ 

10β ғ Ҋ̔ 

 

7 6 5 4 3 2 1 0   

Ḥ ᵝ ENDOM ACK 

Ḥ ᵝ ȁ פ ‗ԍ Ȃ └ᵝENDOMACK ѿ Ҭᴪ ₮ ̆

ғ ף ӈ Ȃ 



                                                                GD32F3x0Ύ 

535 
 

 

21.3.3. ᵝ  

Ḥ Ҭ ᵝ № ң ̔ ᵝ ᵝ 

1̃  ᵝ̔ ᵝ ѿ ᵞ ̂ã ̆ῒ ̂b̃ Ҋ̔ 

21-2. ᵝ 

High Impedence

Low Impedence

a

b

0ms 3.7ms 4.5ms

3.5ms 3.9ms 4.3ms 4.7ms

Start Bit Timing

 

2̃  ᵝ̔ ᵝ Ҋ̔ 

21-3. ᵝ 

High Impedence

Low Impedence

Ts

Data Bit Timing

Logic 0

Logic 1

1.5ms 2.4ms

T1

0.6ms

T2 T5T3 T4 T6 T7 T8

Safe 

Sample 

Period

Nominal sample time 1.05 ms

2.4ms

High Impedence

Low Impedence

 

21-1. ᵝ  

Ts ̂ms̃ ᵝ  

T1 0.4ms ᴰ 1 ̆T1ҹ׆ᵞ ⌠  

T2 0.8ms ᴰ 1 ̆T2ҹ׆ᵞ ⌠  

T3 0.85ms ץ Ḥ ῃ  

T4 1.25ms ץ Ḥ ῃ  

T5 1.3ms T5ҹ 0 Ҭᾛ  

T6 1.7ms T6ҹ 0 Ҭᾛ  

T7 2.05ms T7ҹҊѿᵝ  

 2.4ms ᵝ  

T8 2.75ms T8ҹҊѿᵝ  
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21.3.4. ᴂ  

CEC ᴂ ԍ ᵝ ╠ ̆ ԍ ꜚ ᵝ Ȃ ̆ ꜚ

CEC Ȃ ⌠ ꜚ ᵞ ̆ Ӈ ҹ ԅᴂ Ȃ 

|ă    ᵝᴂ    Ą| 

 ᵝ ꜚ [7:4] [3:0] 
ENDO

M 
ACK  

ᴰ Ῥ ᴰ ѿ ӊ╠̆CEC Ḡ CEC Ḥ ԅѿ Ȃ 

ҩḤ ҹᾢ╠ ᵝ ┴Ȃ 

21-4. Ḥ  

SFT of three nominal bit period

ACK bit of last frame of 

previous message

Start bit of next 

message

 

Ḥ ‗ԍ ╠ └Ḥ ∆ ṿȂ SFT=0x0̆

HDMI-CEC └ SFT Ҋ ̔ 

 Ḥ ̂ Ḥ ᵝ ̃ 

ᾢ╠ ꜚ ӊ╠Ḥ ѿҩḤ  Ó7 

ꜚ ѿҩḤ  Ó5 

ᾢ╠ Ḥ Ҍ ⱳ Ó3 

╠ ╠Ḥ ӊ ̆ῒז ᴪ ҉ץ ῤ ῀CEC  

Ḥ Ȃ 

SFTҌ 0x0̆ᴪ SFT Ȃ 

21.3.5. SFTOPTβ  

SFT ᵝ SFT ꜚ Ȃ 

SFTOPT = 0̆SOMβ ̆SFT └ ԍ Ҋ ꜚȂ 

SFTOPT = 1̆SFT CEC ԍ Ҋ ꜚȂ SFT

SOM̆ᴪ SFT ̆ ҹ └ ꜚᴰ ṜҌῬ Ȃ 
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SFTOPT = 1̆ ֓ԊᴆӞ ꜚSFT ̔ 

Â TX/RX ̂TEND/REND̃ 

Â ᴰ ᶛ TĔ TAE TU  

Â Ҭ̆ ⌠ ғ֟ ᵝ̆SFT ₮ ᵝ ꜚ 

21.3.6. ӈ 

ᵝ 

ғ ֟ ᶏ ̆HDMI-CEC └ CEC ҉֟ ѿҩ ᵝ

Ȃ ᵝ ӈ Ҋ̔ 

21-5. ᵝ  

Error-Bit Timing

High 

impedence

Low 

impedence

3.6ms +/- 

0.24ms

 

 

CEC Ḥ ѿ ⌠ Ḥ Ḡᴰ ⱳȂ ԍ ̂ =0xF̃

̆ACKβ ҹ 1̕ ԍ ̂ <0xF̃ ̆ACKβ ҹ 0̆ ↕

֟ ̂TAERR/RAE ᵝ ̃ 

ѿҩ ֟ ’ HDMI-CEC └ ԍ ꜚ ̆CEC CEC

└ ₮ Ҍ ̂TERRᴪ ᵝ Ȃ̃ 

ᵝ҉ ̂BRẼ 

BREβ BRE ⌠҉ Ȃ BREIE=1̆↕BRE ᵝ ֟ CECҬ

Ȃ 

BRES=1̆ └ Ả Ḥ ̆ BREG=1̆ ᵝ ֟ Ȃ 

BRES=1̆ BRE ᵝᴪ ᵝ̆ ғᴪ֟ ᵝ ꜚ Ȃ

Ҍ ֟ BRE ᵝ̆ ץ BREG=0ғBCNG=1Ȃ 

̔Ҍ BRES=0BREG=1 

ᵝ ̂BPSẼ 

BPSEβ Ҋ Ȃ BPSEIE=1̆↕ BPSEᵝ ֟
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CECҬ Ȃ 

BPSE ᵝ̆ѿ ᴪ ₮ ᵝ̆ ԅץҊ ’̔ 

1) BCNG = 1 

2) LMEN = 1 

3)  

ᵝ ̂BPLẼ 

BPLEβ Ҋ Ȃ BPLEIE =1̆↕ BPLEᵝ ֟

CECҬ Ȃ 

BPLEβ ̆ Ҋѿץ ’₮ ̆ └ ᴪẢ Ḥ ֟ ᵝ̔ 

1) ҊBPLEG=1 

2) ҊBCNG=0 

21-6. β  

High 

Impedence

Low Impedence

Ts

Logic 

0

Logic 

1

1.5ms 2.4ms

T1

0.6ms

T2 T5T3 T4 T6 T7 T8

2.4ms

Legend: Checking Window

BRE BRE

SBPE

Nominal sample time 1.05 ms

LBPE

High 

Impedence

Low Impedence

 

21-2.  

 RTOL ̂ms̃  

Ts - 0ms ᴰ ┴. 

T1 1 0.3ms 
ᴰ 1 ᵞ ⌠  

0 0.4ms 

T2 0 0.8ms 
ᴰ 1 ᵞ ⌠  

1 0.9ms 

T3 - 0.85ms Ḥ ῃ  

T4 - 1.25ms Ḥ ῃ  

T5 1 1.2ms 
0 ᾛ ⌠  

0 1.3ms 

T6 0 1.7ms 0 ᾛ ⌠  
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1 1.8ms 

T7 1 1.85ms 
Ҋѿᵝ ᴰ  

0 2.05ms 

  2.4ms ᵝ  

T8 0 2.75ms 
Ҋѿᵝ ᴰ  

1 2.95ms 

ᴰ ̂TERR̃ 

ꜚ CEC ᴰ Ṝ ⌠ ᵞ ̆TERR 1Ȃ

TERRIE=1̆TERRӞᴪ֟ CECҬ Ȃ 

TERR ᵝ ̆ᴰ Ả ̆ ᴆ ץ ᴰ Ȃ 

TERR ᶭ ԍ Ҍ ᵝ ̆ Ҋ̔ 

21-7. D  

High 

Impedence

Low Impedence

Ts

Logic 

0

Logic 

1

1.5ms 2.4ms

T1

0.6ms

T2 T5T3 T4 T6 T7 T8

2.4ms

Legend: Checking 

Window TX data=0

Nominal sample time 1.05 ms

TX arb-bit=0/1

TX data=1

TX ack

High 

Impedence

Low Impedence

 

21-3.  

 RTOL ̂ms̃  

Ts - 0ms ᴰ ┴ 

T1 
1 0.3ms 

ᴰ 1 ᵞ ⌠  
0 0.4ms 

T2 
0 0.8ms 

ᴰ 1 ᵞ ⌠  
1 0.9ms 

T3 - 0.85ms Ḥ ῃ  

T4 - 1.25ms Ḥ ῃ  

T5 
1 1.2ms 

0 ᾛ ⌠  
0 1.3ms 

T6 0 1.7ms 0 ᾛ ⌠  
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1 1.8ms 

T7 
1 1.85ms 

Ҋѿᵝ ᴰ  
0 2.05ms 

  2.4ms ᵝ  

T8 
0 2.75ms 

Ҋѿᵝ ᴰ  
1 2.95ms 

21.3.7. HDMI-CEC Ҭ  

HDMI-CEC └ Ҭ 13ҩҬ ̆ ҩҬ ᵝ Ҭ ᶏ ᵝ Ȃ 

 HDMI-CECҬ Ԋᴆ Ԋᴆ ᵝ Ҭ ᶏ ᵝ 

1 ᴂ  ARBF ARBFIE 

2 ᴰ  TBR TBRIE 

3 ᴰ  TEND TENDIE 

4 ᴰ ‖  TU TUIE 

5 ᴰ  TERR TERRIE 

6 ᴰ  TAERR TAERRIE 

7  BR BRIE 

8  REND RENDIE 

9  RO ROIE 

10 ᵝ҉  BRE BREIE 

11 ᵝ  BPSE BPSEIE 

12 ᵝ  BPLE BPLEIE 

13 ᵝ  RAE RAEIE 

: HDMI-CEC ᴋᵥҬ ᶏ ׆ Ȃ 
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21.4. HDMI-CEC  

HDMI-CEC ̔0x4000 7800 

21.4.1. └ ̂CEC_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  ENDOM STAOM CECEN 

 rs rs rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2 ENDOM ҊҊѿ ENDOMᵝṿ 

CECEN=1 ENDOM ᴆΏ῀ȂENDOM STAOMѿ ᴆ 0Ȃ 

0̔Ҋѿ ENDOMᵝ 0 

1̔Ҋѿ ENDOMᵝ 1 

1 STAOM ꜚ ѿ Ḥ  

CECEN=1 STAOM ᴆΏ῀Ȃ TENDȁTUȁTAERRȁTERRҬ

ᴋ ѿᵝ ᵝ CECENᵝ ̆STAOMᵝ ᴆ Ȃ 

Ḥ ѿ ̆ TDATAӊ╠ ENDOM 1ȂSTAOM ץ1

̆SFT ꜚ̆ SFT ̆Start-bit ₮⌠ CEC ҉Ȃ ᴆ

ץ STAOM =1 Ṝ CECENᵝ Ȃ 

0̔ CECᴰ  

1̔CECᴰ  

0 CECEN ᶏ / HDMI-CEC └ᵝ 

CECENᵝ ᴆ . 

0̔ HDMI-CEC └ ̆ ᴋᵥḤ ENDOM/STAOMᵝ 

1̔ᶏ CEC └ ̆ SOM=0̆ ῀  

21.4.2. ̂CEC_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 
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̔ CECEN=0 Ṝ Ώ῀ 

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

LMEN OAD [14:0] 

rw rw 

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

Ḡ  SFTOPT BCNG BPLEG BREG BRES RTOL SFT[2:0] 

 rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 LMEN ᶏ ᵝ 

ᴆ 1 0 

0̔ OADҬ Ḥ Ḥ ̆ ACK 

1̔ OAD Ḥ ₮ ACK̕ Ҍ OAD Ḥ ̆Ҍ ACK 

30:16 OAD[14:0]  

OAD ѿᵝף ѿҩ Ȃᶛ ̆ OAD[0]=1̆ └

ҹ 0x0 Ḥ Ȃ └ ץ ҹ ҩ Ȃ Ḥ

Ȃ 

⌠ ̂ 4ᵝ̃ץ ̆ OADҬ ԅ̆ └ ⌠

Ḥ ̆ Ҍ OADҬᵖ LMEN=1̆ └ Ḥ ᵖҌ

ACKȂ OADҬ ғ LMEN=0̆ └ Ҍᴪ Ḥ Ȃ 

15:9 Ḡ  Ḡ ᵝṿ 

8 SFTOPT SFT ᵝ 

ᴆ 1 0 

0̔STAOM 1 SFT  

1̔ / SFT ꜚ ꜚ 

7 BCNG Ḥ ҊҌ֟ ᵝ 

ᴆ 1 0 

0̔ Ҋ̆BRE BPLE CEC ҉֟ ᵝ̆ LMEN =1

BPSEӞ ֟ ᵝ 

҉ץ1̔ ᴆҊҌ֟ ᵝ 

6 BPLEG Ҋ ⌠ BPLE Ṝ֟ ᵝ 

ᴆ 1 0 

0̔ Ҋ ⌠ BPLE Ҍ֟ ᵝ 

1̔ Ҋ ⌠ BPLE ֟ ᵝ 

5 BREG ᴰ Ҋ ⌠ BRE Ṝ֟ ᵝ 

ᴆ 1 0 

0̔ Ҋ ⌠ BRE ṜҌ֟ ᵝ 

1̔ Ҋ ⌠ BRE Ṝ֟ ᵝ 
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4 BRES ⌠ BRE Ả Ḥ  

ᴆ 1 0 

0̔ҌẢ BREҊ Ḥ ̆ ᵝ ̂1.05ms̃ 

1̔Ả BREҊ Ḥ  

3 RTOL ᵝ  

ᴆ 1 0 

0̔ ‰ ᵝ  

1̔ ᵝ  

2:0 SFT[2:0] Ḥ  

ᴆ 1 0 

SFT=0x0̆SFT HDMI-CEC ѿ ̆ ↕̆SFT ᴆ

ȂACKᵝ Ҋ ꜚ Ȃ 

0x0̔ 

- 3ҩ ᵝ ̆ SFT ԍᴰ Ҍ ⱳ ꜚ̂ARBF=1̆

TERR=1̆TU=1 TAERR=1̃ 

- 5ҩ ᵝ ̆ CEC └ ѿ ᴰ  

- 7ҩ ᵝ ̆ CEC └ ⱳ ᴰ  

0x1̔1.5ҩ ᵝ  

0x2̔2.5ҩ ᵝ  

0x3̔3.5ҩ ᵝ  

0x4̔4.5ҩ ᵝ  

0x5̔5.5ҩ ᵝ  

0x6̔6.5ҩ ᵝ  

0x7̔7.5ҩ ᵝ  

21.4.3. ̂CEC_TDATÃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  TDATA[7:0] 

 w 

 

ᵝ     

31:8 Ḡ  Ḡ ᵝṿ 

7:0 TDATA[7:0]  
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ᴰ ᵝ̆ Ώ 

21.4.4. ̂CEC_RDATÃ 

Ẓ ̔0xC 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  RDATA[7:0] 

 r 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 RDATA[7:0]  

̆ ᵝ ׆ CEC Ȃ 

21.4.5. Ҭ ̂CEC_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  TAERR TERR TU TEND TBR ARBF RAE BPLE BPSE BRE RO REND BR 

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

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿ 

12 TAERR ACK ᵝ 

ᴆ 1̆ ᴆΏ 1 0 

Ҋ ACKᵝᵬҹ 1 Ҋᵬҹ 0 ᶏ ᵝ Ȃ

TAERR Ả Ḥ STAOM ENDOMȂ 

11 TERR  

ᵝ ᴆ 1̆ ᴆΏ 1  

└ ꜚ Ҋғ ⌠ CEC ҉ └ ₮ ᵞ ̆TERR
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ᵝȂTERR Ả Ḥ ғ STAOM ENDOMȂ 

10 TU ‖  

ᵝ ᴆ 1̆ ᴆΏ 1  

Ҋѿ ӊ╠ ᴆ Ώ ̆TU ȂTU Ả Ḥ ғ

STAOM ENDOMȂ 

9 TEND ⱳ  

ᵝ ᴆ 1̆ ᴆΏ 1  

Ḥ ⱳᴰ ̆TENDᵝ ̆TEND STAOM ENDOM

ᵝȂ 

8 TBR  

ᵝ ᴆ 1̆ ᴆΏ 1  

╠ ᵝᴰ ̆TBRᵝ ̆ ᴆ 6ҩ ᵝ ῤΏ

⌠ txdataȂ 

7 ARBF ᴂ  

ᵝ ᴆ 1̆ ᴆΏ 1  

Ҋᴋѿץ ’ ARBFᵝ ̔ CEC └ ԍ SFT ҹԅ

ᵝ ᵞ CEC ̆ └ CEC ᵝᵖ └

ꜚ ᴨᾢ ᵞȂ 

ARBF ̆ └ ῀ ̆ Ḥ └

Ȃ ̆STAOM 1Ȃ 

6 RAE ACK  

ᵝ ᴆ 1̆ ᴆΏ 1  

Ҋץ ’ RAE ̆ Ҋ ACK=0̕ LMEN=1ғ Ҍ

OAD Ҋ̆ACK=1ȂRAE Ả Ḥ Ȃ 

5 BPLE ᵝ  

ᵝ ᴆ 1̆ ᴆΏ 1  

ᵝ Ṝ BPLE ȂBPLE Ả Ḥ ғ Ҋץ

’֟ ᵝ̔ ᴰ Ҋ BPLEG=1̆ Ҋ BCNG=0Ȃ 

4 BPSE ᵝ  

  ᵝ ᴆ 1̆ ᴆΏ 1  

ᵝ ԍ Ṝ BPSEᵝ Ȃ 

3 BRE ᵝ҉  

ᵝ ᴆ 1̆ ᴆΏ 1  

֟ ҉ ̆BRE Ȃ 

2 RO  

  ᵝ ᴆ 1̆ ᴆΏ 1  

ғ BR 1 ROׅ Ȃ 
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RO Ả Ḥ ACKᵝȂ 

1 REND  

ᵝ ᴆ 1̆ ᴆΏ 1  

└ ⌠ ⱳ ACK ῃ Ḥ Ṝ REND ᵝȂREND

BR Ȃ 

0 BR  

ᵝ ᴆ 1̆ ᴆΏ 1  

└ ⌠ ⱳ ACK Ṝ BR ̆ RDATA Ȃ 

21.4.6. Ҭ ᶏ ̂CEC_INTEÑ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  TAERRIE TERRIE TUIE TXENDIE TBRIE ARBFIE RAEIE BPLEIE BPSEIE BREIE ROIE RENDIE BRIE 

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

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿ 

12 TAERRIE TAERRҬ ᶏ  

ᴆ 1 0 

0̔TAERRҬ  

1̔TAERRҬ ᾛ  

11 TERRIE TERRҬ ᶏ  

ᴆ 1 0 

0̔TERRҬ  

1̔TERRҬ ᾛ  

10 TUIE TUҬ ᶏ  

ᴆ 1 0 

0̔TUҬ  

1̔TUҬ ᾛ  

9 TENDIE TENDҬ ᶏ  

ᴆ 1 0 

0̔TENDҬ  

1̔TENDҬ ᾛ  
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8 TBRIE TBRҬ ᶏ  

ᴆ 1 0 

0̔TBRҬ  

1̔TBRҬ ᾛ  

7 ARBFIE ARBFҬ ᶏ  

ᴆ 1 0 

0̔ARBFҬ  

1̔ARBFҬ ᾛ  

6 RAEIE RAEҬ ᶏ  

ᴆ 1 0 

0̔RAEҬ  

1̔RAEҬ ᾛ  

5 BPLEIE BPLEҬ ᶏ  

ᴆ 1 0 

0̔BPLEҬ  

1̔BPLEҬ ᾛ  

4 BPSEIE BPSEҬ ᶏ  

ᴆ 1 0 

0̔BPSEҬ  

1̔BPSEҬ ᾛ  

3 BREIE BREҬ ᶏ  

ᴆ 1 0 

0̔BREҬ  

1̔BREҬ ᾛ  

2 ROIE ROҬ ᶏ  

ᴆ 1 0 

0̔ROҬ  

1̔ROҬ ᾛ  

1 RENDIE RENDҬ ᶏ  

ᴆ 1 0 

0̔RENDҬ  

1̔RENDҬ ᾛ  

0 BRIE BRҬ ᶏ  

ᴆ 1 0 

0̔BRҬ  

1̔BRҬ ᾛ  
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22. ᴰ └ ̂TSĨ 

 ׃ .22.1

ᴰ └ ̂TSĨҹ ȁ ȁ ᶫԅ ‗ Ȃ └

ԍ ̆ ѿҩ ᴪ ҩ ̆TSIץ

׆ ⌠ ѿ ҹȂ 

22.2. Һ  

Â ↓ ῃ ᴆ └̕ 

Â 6ҩ ῃ ̕ 

Â 18ҩ ҹ ȁ6ҩ ҹ ̕ 

Â ↓ ̕ 

Â ↓̕ 

Â ↓ ȁ Ҭ ̕ 

Â ⱳ Ȃ 

22.3. ⱳ  

22.3.1. TSI  

21-8. TSI  

TSI ḷḕᵸ

A
H

B
 Ở

0 Ậ ίֺᵸ

֗ Ὴ ἄᵸוּ

G0_IO0

כּ ẑ֯ῶ
ꜛỗ 

G0_IO3

G0_IO2

G0_IO1

1 Ậ ίֺᵸ

G1_IO0

G1_IO3

G1_IO2

G1_IO1

5 Ậ ίֺᵸ

G5_IO0

G5_IO3

G5_IO2

G5_IO1

TSI ᾭᵸ
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22.3.2. ᴰ  

Ҍ ̆ᶛ ᾣ ȁ ȁ ̆ῒҬ

֓ ῏ ȂTSI ᶏ ԍ

̆ ῒ ҉ Ȃҹԅ ⌠ ̆TSIᴪ

↓̆ ҩ ↓ ᾟ ȁ ᴆ̆ ѿ Ҭ ᾟ ȁ

ԅ ̆ ץ ѿ ṿ Ȃ 

21-9. ҍ Ҭ̆ 4ҩ ԅѿҩ ̆4ҩ ѿҩ

῏ ⌠ѿҩῈ῍ ҉̆ ֓ ῏ ↓ ῏ №Ȃ ѿҩ

Ҭ ѿҩ ҹ ̆ῒז 3ҩ Ҭ ѿҩҹ Ȃᶛ

21-9. ҍ Ҭ P̆IN0ҹ P̆IN1ҹ P̆IN2

PIN3ᶏ ȂPIN0ᵬҹ ̆ ᴪ ѿҩ ̆ ҩ PCB҉̆

PIN1҉ ѿҩ CsȂ PIN0 Cx ῀

̆ ץ ̆PIN0 ᴪ PIN1 Ḡ Ҍ ȂTSI ᴪᶏ

↓ ⌠ ѿ ̆ΐᵣ ᴪ Ҋѿ Ҭ Ȃ 

21-9. ҍ  

CX CS

῏

ASW_0

PIN0 PIN1

῏

ASW_1

῏

ASW_2

PIN2 PIN3

῏

ASW_3

 

22.3.3. ↓ 

TSI ᴪ ↓ ѿҩ Ȃ ҩ ↓ 21-4. 

↓Ҭ ῏ ῒ̆ҬPINs 21-9. ҍ

̆ PIN0 ̆PIN1 Ȃ 

21-4. ↓Ҭ ῏  

  ASW_0  ASW_1  PIN0  PIN1  

1    ῀ Ҋ  

2 ‖ 1   ῀ ῀ 

3 ᾟ    ₮  ῀ 
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  ASW_0  ASW_1  PIN0  PIN1  

4 ᾟ    ₮  ῀ 

5 ‖ 2   ῀ ῀ 

6    ῀ ῀ 

7 ‖ 3   ῀ ῀ 

8    ῀ ῀ 

1.  

ASW_0ASW_1 PIN0ҹ ῀ғPIN1ҹҊ ᶏ̆Cx Cs Ȃ ҩ

∆ ᵬ̆ ᴆ ↓ ӊ╠ Ȃ

Ḡ Cx Cs 0Ȃ 

2. ‖ 1 

ASW_0ASW_1 PIN0ҍPIN1ҹ ῀Ȃ 

3. ᾟ  

ASW_0ASW_1 ̆ PIN0ҹ ₮ ̆ Cxᾟ ̆ PIN1ҹ ῀Ȃᾟ

ҹ ḠCxᾟ ⌠VDDȂ 

4. ᾟ  

↓Ҭ ѿҩ ̆ Ȃ Ҭ ῏

ҍ 3 ῃ ̆ ѿ ≢ ̆ ᴪ ̆ ṿ

TSIץ Ȃ 

5. ‖ 2 

ASW_0ASW_1 PIN0ҍPIN1ҹ ῀Ȃ 

6.  

ASW_0ASW_1 PIN0ҍPIN1ҹ ῀̆ Cx׆ Cs Ȃ ҩ

ץ Ḡ ṿ Ȃ 

7. ‖ 3 

ASW_0ASW_1 PIN0ҍPIN1ҹ ῀Ȃ 

8.  

ASW_0ȁASW_1ȁPIN0ҍPIN1ׅḠ ҉ѿ Ȃ ѿ PIN1 Vs

ѿҩ Vth Ȃ Vs Vthγ̆ Ӈ ҩ ↓ ⌠ 2 ̆ ↕

ҩ ↓ Ȃ 

∆ 1 ӊ ̆ Vs 0̆ ӊ ѿҩᾟ ȁ ᴪ ѿ
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֓̆ 21-10. ↓ Ȃ ̆ ҉

̆↕ ҩ Vs ṿ ᴪ Ȃ ↓ Ả ᴆ Vs ⌠VthȂ ҩ ↓

ѿҩ ⌠Vth Ȃ ↓ ̆ ↓ ᴪ ₮ ԍ

ᵀCx ̆ᶛ ̆ѿҩ ṿף ѿҩ Cx ṿȂ 

21-10. ↓  

 

22.3.4. ↓  

TSIῤ ѿҩ ᴆ ̆ ╠ѿ Ҭ ↓̆ 21-11. 

↓ Ȃ 

21-11. ↓  

‖ 1

‖ 3

‖ 2

ᾟ

ᾟ

( ̃

ꜚ ᴆ

ᾟ

ᾟ ᶏ

Vs > Vth 

⌠MCN
˻(Vs > Vth)

ғ ⌠MCN

 

0

3.3

0 1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728

Vth

Vs
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ᵝӊ ̆ ԍ IDLE Ȃ 2 ꜚ ᴆ̂ TSI_CTL0

TRGMODβ ӈ̃̔  

TRGMOD = 0̔ ᴆ Ȃ ѿ Ҋ̆ ᴆ TSI_CTL0 TSISβΏ1

ꜚ Ȃ 

TRGMOD = 1̔ ᴆ Ȃ Ҋ̆ ᴪ TSITĞ ҉ Ҋ

ꜚ ꜚȂ 

ѿ ꜚ ᴪ ҉ Ȃ ╠ Ҋ

ѿ ⌠ ṿ ᴪ ╠ ̆ ╠ ᴆ ῀Ҋѿҩ Ȃ 

TSI_CTL0Ҭ ECENβ 1̆ ᴪ₮ ᾟ ѿ ̆ ҩ ԍ

ⱳ ̆ ᴪ ╠FSM ‖ Ȃ ӊ̆ᾟ

ꜚ ғҌ Ȃ Ҋ̆ ⱳ TSI ̆

ᴪ ᵞȂ 

̆ ᴪ ҩ Ҭ ṿ Ȃ

⌠ԅ ṿ̆ Ả ̆ ↕̆ ⌠ ‖ 1

̆ Ҋѿҩ Ȃ 21-10. ↓ ̆ 27ҩ ӊ

̆Vŝ ̃⌠ Vtĥ ṿ Ȃ̃ 

TSI_CTL0 MCNβӞ ӈԅѿҩ ̆ ⌠MCN̆ ᴪ

ӊ ⌠IDLE Ả ̆Ҍ Vs ⌠ԅVthȂ 

22.3.5.  

TSI 3ҩ ̔HCLKȁCTCLKECCLKȂHCLKҹ ̆ ꜚTSI

ȂCTCLK׆HCLK№ ⌠ ̂№ CTCDIVӈ̃̆ ᾟ

ȂECCLKӞ №HCLK׆ ⌠̂ № ECCDIVӈ̃̆

ᾟ ȂECCLKCTCLKԑ Ȃ 

ᾟ ῒ̆ז ѿ Ҭ ̂ Ȃ̃ 

‖ 1ȁ ‖ 2 ‖ 3 ҹ2ҩHCLK Ȃᾟ ȁ

CDTҍCTDT ӈ̂ TSI_CTL0 № Ȃ̃ 

̆ ᾟ └ 10%⌠50%ӊ Ȃ ҩ Ҭ̆

ᾟ TSI_CTL0 ECDT[6:0]└ᵝ ӈȂ ᾟ

ᶏ ̆ ᾟ ҹECDT+2Ȃ ᾟ ҩ

21-5. ᾟ ̔ 

21-5. ᾟ  

 ᾟ  

1 0 

2 1 

é  
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 ᾟ  

ECDT ECDT-1 

ECDT+1 ECDT 

ECDT+2 ECDT+1 

ECDT+3 ECDT 

ECDT+4 ECDT-1 

é é 

2*ECDT+1 2 

2*ECDT+2 1 

2*ECDT+3 0 

2*ECDT+4 1 

2*ECDT+5 2 

é é 

21-6 ԍHCLK Ẓ  

HCLK  
Ҍ ECDIVṿ Ẓ ̂ECDT=0x7F̃ 

ECDIV[2:0]=0x0̂ ̃ ECDIV[2:0]=0x1 ECDIV[2:0]=0x7̂ ̃ 

41.6nŝ24MHz̃ 5333.3ns 10666.6ns 42666.6ns 

20.8nŝ48MHz̃ 2666.6ns 5333.3ns 21333.3ns 

13.8nŝ72MHz̃ 1777.7ns 3555.5ns 14222.2ns 

11.9nŝ84MHz̃ 1523.8ns 3047.6ns 12190.4ns 

9.26nŝ108MHz̃ 1185.18ns 2370.37ns 9481.48ns 

22.3.6. TSI└ 

ѿҩ 4ҩ ̆ᴋ ѿҩ ᵬ Ȃᵖ ѿҩ

ῤ̆ ѿҩ ҹ ̆ ץ ԍѿҩ̆ᵖᴋᵥ ’Ҋ

Ҍ ҹ ѿҩ Ȃ 

ѿ GPIOҬ ѿҩ ҹTSI ̆ TSIҬ ῒ ҹ ̆↕

↓Ҭ̆ TSI└Ȃѿ ’Ҋ̆ ҩ 3 ̔ ῀ȁ ₮

₮ᵞȂ 

ѿҩ ↓ 21-4. ↓Ҭ

῏ Ҭΐᵣ ῒ̆Ҭ P̆IN0ף ѿҩ P̆IN1ף ѿҩ ̆ ↓

̆ └ ֓ ץ ῏ ῏ Ȃ ↓

ԍ ̆TSI_CTL0Ҭ PINMOD└ᵝ ӈԅ ֓ Ȃ ̆

ѿҩ GPIOҬ ҹTSI ̆p TSI Ҭ Ҍ Ӟ̆Ҍ ̆

ױ ӊҹ ̆ Ӟ TSI_CTL0 PINMODᵝ ӈȂ 

22.3.7. ῏ I/O  

̆ѿҩ ῏ ↓ └̆ 21-4. 



                                                                GD32F3x0Ύ 

554 
 

 

↓Ҭ ῏ Ȃ ԍ ̆ ֓ ῏

TSI_ASW Ҭ GxPyβ └̆ ῏Ӟ GxPyβ └Ȃ 

TSI ᴪ └ ῏̆ ᶏ ֓ GPIOҬ TSI Ȃ ץ

≠ ҩ ̆ ᴆ ΏGxPyβ └ ֓ ῏̆ GPIO

₮/῀ ̆ ץ ӈ ↓Ȃ 

TSI└ ΐ GPIO ᴨᾢ ̆ TSIᶏ ̆ ҹ ̆ Ҍ GPIO ȁ

ῒז └Ȃ 

TSI_PHM Ҭ GxPy└ᵝ ץ TSI ̆

ᵬ Ȃ 

22.3.8. TSIᵬ  

TSI ᴆ Ҋ ̔ 

1. ∆ ̆ ̆TSI̓͂ GPIO Ȃ 

2. TSI_CTL0̆TSI_CTL1̆TSI_INTEN̆TSI_CHCFĞTSI_SAMPCFG

TSI_GCTLȂ 

3. TSI_CTL0 TSIENᵝᶏ TSIȂ 

4. TSI_INTC CCTCFCMNERRҬ ᵝȂ 

5. ҹ ᴆ ̂TRGMOD = 0̃̆ ᵝTSISβץ ꜚᾟ ↓Ȃ ҹ

ᴆ ̂TRGMOD = 1̃̆ ᾟ ↓ Ҋ /҉ ꜚȂ 

6. TSI_INTFҬ CTCFMNERR ᵝ ᵝ̆ ғ ᵝTSI_INTCC

Ҭ CCTCFCMNERRβ ֓ ᵝȂ 

7. ₮TSI_GxCYCNCYCNβȂ 

22.3.9. TSI Ҭ  

21-7. TSI ᵝ 

   

CTCF 
ᶏ Vs ⌠ԅ

ṿ Vth̆TSIẢ  

ᵝTSI_INTC CCTCF

ᵝ 

MNERR ⌠ ṿ ̆TSIẢ  
ᵝTSI_INTC

CMNERRβ 
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22.3.10. TSI GPIOs 

21-8. TSI 

TSI TSI  GPIO  

0 

PIN0 PA0 

PIN1 PA1 

PIN2 PA2 

PIN3 PA3 

1 

PIN0 PA4 

PIN1 PA5 

PIN2 PA6 

PIN3 PA7 

2 

PIN0 PC5 

PIN1 PB0 

PIN2 PB1 

PIN3 PB2 

3 

PIN0 PA9 

PIN1 PA10 

PIN2 PA11 

PIN3 PA12 

4 

PIN0 PB3 

PIN1 PB4 

PIN2 PB6 

PIN3 PB7 

5 

PIN0 PB11 

PIN1 PB12 

PIN2 PB13 

PIN3 PB14 
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22.4. TSI  

TSI ̔0x4002 4000 

22.4.1. └ 0̂ TSI_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CDT[3:0] CTDT[3:0] ECDT[6:0] ECEN 

 rw rw rw rw 

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

ECDIV CTCDIV[2:0] Ḡ  MCN[2:0] PINMOD EGSEL TRGMOD TSIS TSIEN 

rw rw  rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:28 CDT[3:0] ᾟ  

֓ᵝ ᴆ ᵝ Ȃ ֓ᵝ └ ↓Ҭᾟ Ȃ 

0000̔1ĬtCTCLK 

0001̔2ĬtCTCLK 

0010̔3ĬtCTCLK 

é 

1111̔16ĬtCTCLK 

27:24 CTDT[3:0]  

֓ᵝ ᴆ ᵝ Ȃ ֓ᵝ └ ↓Ҭ Ȃ 

0000̔1ĬtCTCLK 

0001̔2ĬtCTCLK 

0010̔3ĬtCTCLK 

é 

1111̔16ĬtCTCLK 

23:17 ECDT[6:0] ᾟ  

֓ᵝ ᴆ ᵝ Ȃ ֓ᵝ └ ↓Ҭᾟ

Ȃ 

0000000̔1ĬtECCLK 

0000001̔2ĬtECCLK 

0000010̔3ĬtECCLK 

é 

1111111̔128ĬtECCLK 
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ֽ̔ TSI_CTL0 ECENᵝ 1 ᾟ ₮ Ȃ 

16 ECEN ᾟ ᶏ  

0̔ ᾟ  

1̔ᶏ ᾟ  

15 ECDIV ECCLK №  

ECCLKHCLK№ ⌠̆ECDIVӈԅ№ Ȃ 

000̔fECCLK=fHCLK 

001̔fECCLK=fHCLK/2 

010̔fECCLK=fHCLK/3 

011̔fECCLK=fHCLK/4 

100̔fECCLK=fHCLK/5 

101̔fECCLK=fHCLK/6 

110̔fECCLK=fHCLK/7 

111̔fECCLK=fHCLK/8 

̔ECDIV[2:1]ӈ TSI_CTL1Ҭ̆ECDIV[0]ӈ TSI_CTL0ҬȂ 

14:12 CTCDIV[2:0] CTCLK №  

CTCLK HCLK№ ⌠̆CTCDIV ӈԅ № Ȃ 

0000: fCTCLK=fHCLK 

0001: fCTCLK=fHCLK/2 

0010: fCTCLK=fHCLK/4 

0011: fCTCLK=fHCLK/8 

é 

0111: fCTCLK=fHCLK/128 

1000: fCTCLK=fHCLK/256 

1001: fCTCLK=fHCLK/512 

é 

1110: fCTCLK=fHCLK/16384 

1111: fCTCLK=fHCLK/32768 

̔CTCDIV[3]ӈ TSI_CTL1Ҭ̆ ғCTCDIV[2:0]ӈ TSI_CTL0ҬȂ 

11:8 Ḡ  Ḡ ᵝṿȂ 

7:5 MCN[2:0] ѿҩ ↓  

֓ᵝ ӈ ↓ ᾟ ȁ ѿ̆ ⌠ ҩṿ̆ ↓ ᴪẢ Ȃ 

000̔255 

001̔511 

010̔1023 

011̔2047 

100̔4095 

101̔8191 

110̔16383 
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111̔Ḡ  

4 PINMOD  

ᵝ ӈ ҹ TSI Ȃ 

0̔TSI ₮ᵞ  

1̔TSI Ḡ ῀  

3 EGSEL  

ᵝ ӈ ᴆ Ҋ Ȃ 

0̔Ҋ  

1̔҉  

2 TRGMOD  

0̔ ᴆ ̆ TSISᵝ ᵝ ̆ ↓ ꜚ 

1̔ ᴆ ̆ ⌠ѿҩ҉ Ҋ ̆ ↓ ꜚ 

1 TSIS TSI ꜚ 

ᴆ Ҋ̆ ᴆ 1̆ ԍ ꜚѿ ↓̆ ↓ ᴆ ꜚ

Ȃ ᵝ ᵝ ̆ ᴆӞ ץ ꜚ Ả ꜚ ↓Ȃ 

0̔TSIҌ ꜚ 

1̔TSI ꜚ 

0 TSIEN TSIᶏ  

0̔TSI  

1̔TSI ᶏ  

22.4.2. Ҭ ᶏ ̂TSI_INTEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

MNERRI

E 

CTCFIE 

 rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 MNERRIE Ҭ ᶏ  

0̔MNERRҬ  
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1̔MNERRҬ ᶏ   

0 CTCFIE Ҭ ᶏ  

0̔CTCF Ҭ  

1̔CTCF Ҭ ᶏ  

22.4.3. Ҭ ᵝ ̂TSI_INTC̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CMNERR CCTCF 

 w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CMNERR  

0̔Ḡ  

1̔ MNERR 

0 CCTCF  

0̔Ḡ  

1̔ CTCF 

22.4.4. Ҭ ᵝ ̂TSI_INTF̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MNERR CTCF 

 r r 
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ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 MNERR  

ҹ⌠ MCN[2:0] ӈ ̆ ↓Ả ̆ ᵝ ᴆ ᵝȂ

ᴆ TSI_INTC CMNERRᵝΏ 1 Ȃ 

0̔  

1̔  

0 CTCF  

ᶏ ⌠ ṿ ⌠ MCN[2:0] ӈ

̆ ↓Ả ̆ ᵝ ᴆ ᵝȂ ᴆ TSI_INTC

CCTCFᵝΏ 1 Ȃ 

0̔  

1̔  

22.4.5. ̂TSI_PHM̃ 

Ẓ ̔0x10 

ᵝṿ̔0xFFFF FFFF 

̂32ᵝ̃ Ȃ 

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

Ḡ  G5P3 G5P2 G5P1 G5P0 G4P3 G4P2 G4P1 G4P0 

 rw rw rw rw rw rw rw rw 

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

G3P3 G3P2 G3P1 G3P0 G2P3 G2P2 G2P1 G2P0 G1P3 G1P2 G1P1 G1P0 G0P3 G0P2 G0P1 G0P0 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 GxPy  

ᵝ ᴆ ᵝ Ȃ 

0̔GxPy  

1̔GxPy ᶏ  

22.4.6. ῏ ̂TSI_ASW̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  G5P3 G5P2 G5P1 G5P0 G4P3 G4P2 G4P1 G4P0 

 rw rw rw rw rw rw rw rw 

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

G3P3 G3P2 G3P1 G3P0 G2P3 G2P2 G2P1 G2P0 G1P3 G1P2 G1P1 G1P0 G0P3 G0P2 G0P1 G0P0 

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

 

ᵝ/ᵝ     

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 GxPy ῏  

ᵝ ᴆ ᵝ Ȃ 

0̔GxPy ῏  

1̔GxPy ῏  

22.4.7. ̂TSI_SAMPCFG̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  G5P3 G5P2 G5P1 G5P0 G4P3 G4P2 G4P1 G4P0 

 rw rw rw rw rw rw rw rw 

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

G3P3 G3P2 G3P1 G3P0 G2P3 G2P2 G2P1 G2P0 G1P3 G1P2 G1P1 G1P0 G0P3 G0P2 G0P1 G0P0 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 GxPy  

ᵝ ᴆ ᵝ Ȃ 

0̔GxPy Ҍ  

1̔GxPy  

22.4.8. ̂TSI_CHCFG̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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Ḡ  G5P3 G5P2 G5P1 G5P0 G4P3 G4P2 G4P1 G4P0 

 rw rw rw rw rw rw rw rw 

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

G3P3 G3P2 G3P1 G3P0 G2P3 G2P2 G2P1 G2P0 G1P3 G1P2 G1P1 G1P0 G0P3 G0P2 G0P1 G0P0 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 GxPy  

ᵝ ᴆ ᵝ Ȃ 

0̔GxPy Ҍ  

1̔GxPy  

22.4.9. └ ̂TSI_GCTL̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  GC5 GC4 GC3 GC2 GC1 GC0 

 r r r r r r 

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

Ḡ  GE5 GE4 GE3 GE2 GE1 GE0 

 rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

21:16 GCx  

ѿҩᶏ ↓ Ṝ̆ ᵝ ᴆ ᵝȂ ѿҩ

↓ Ṝ̆ ᴆ 0Ȃ 

0̔ x  

1̔ x  

15:6 Ḡ  Ḡ ᵝṿ 

5:0 GEx ᶏ  

ᵝ ᴆ ᵝ Ȃ 

0̔ x  

1̔ xᶏ  
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22.4.10. x ̂TSI_GxCYCÑ̂ x = 0..5̃ 

Ẓ ̔0x30 + 0x04*̂x+1̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CYCN[13:0] 

 rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿȂ 

13:0 CYCN[13:0]  

֓ᵝ ԅ ↓ x Ȃ ѿҩ ↓

Ṝ̆ ᴆ 0Ȃ 

22.4.11. └ 1̂ TSI_CTL1̃ 

Ẓ ̔0x300 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  ECDIV[2:1] Ḡ  

CTCDIV[

3] 

Ḡ  

 rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ     

31:30 Ḡ  Ḡ ᵝṿȂ 

29:28 ECDIV[2:1] ECCLK №  

TSIҬ ECCLK HCLK№ ̆ ғ ECDIV ӈԅ № Ȃ 

0x0̔fECCLK=fHCLK 

0x1̔fECCLK=fHCLK/2 

0x2̔fECCLK=fHCLK/3 

0x3̔fECCLK=fHCLK/4 

0x4̔fECCLK=fHCLK/5 
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0x5̔fECCLK=fHCLK/6 

0x6̔fECCLK=fHCLK/7 

0x7̔fECCLK=fHCLK/8 

̔ECDIV[2:1] ӈ TSI_CTL1Ҭ̆ ғ ECDIV[0] ӈ TSI_CTL0ҬȂ 

27:25 Ḡ  Ḡ ᵝṿȂ 

24 CTCDIV[3] CTCLK №  

TSIҬ CTCLK HCLK№ ̆ ғ CTCDIV ӈԅ №  

0000:fCTCLK=fHCLK 

0001:fCTCLK=fHCLK/2 

0010:fCTCLK=fHCLK/4 

0011:fCTCLK=fHCLK/8 

é. 

0111:fCTCLK=fHCLK/128 

1000:fCTCLK=fHCLK/256 

1001:fCTCLK=fHCLK/512 

é. 

1110:fCTCLK=fHCLK/16384 

1111:fCTCLK=fHCLK/32768 

̔CTCDIV[3] ӈ TSI_CTL1Ҭ̆ ғ CTCDIV[2:0] ӈ TSI_CTL0ҬȂ. 

23:0 Ḡ  Ḡ ᵝṿȂ 
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23. ұ ῃ ̂USBFS̃ 

23.1.  

USBῃ ̂USBFS̃ └ ҹḂ ᶫԅѿ USB Ḥ ‗ ȂUSBFSҌֽ ᶫԅ

Һ ̆Ӟ ᶫԅ HNP̂ Һ ̃ SRP̂ ᴪ ̃ OTG

ȂUSBFS ԅѿҩῤ ῃ USB PHY̆ ғҌῬ PHY ȂUSBFS ᶫUSB 

2.0 ӈ ᴰ ̂ └ᴰ ȁ ᴰ ȁҬ ᴰ ᴰ ̃Ȃ 

23.2. Һ  

Â USB 2.0ῃ ̂12Mb/s̃/ᵞ ̂1.5Mb/s̃Һ ̕ 

Â USB 2.0ῃ ̂12Mb/s̃ ̕ 

Â HNP̂Һ ̃ SRP̂ᴪ ̃ OTG ̕ 

Â 4 ᴰ ̔ └ᴰ ȁ ᴰ ȁҬ ᴰ ᴰ ̕ 

Â Һ Ҋ̆ USBԊⱵ ̆ ԍ USBԊⱵ ̕ 

Â ѿҩ1.25KB FIFO RAM̕ 

Â Һ Ҋ̆ 8ҩ ̕ 

Â Һ Ҋ̆ 2ҩ FIFÔ FIFO FIFÕ 1ҩ

FIFÔ ῍֣̃̕ 

Â Ҋ̆ 4ҩ FIFÔ ҩIN ѿҩ FIFÕ 1ҩ FIFÔ

OUT ῍֣̃̕ 

Â Ҋ̆ 4ҩOUT 4ҩIN ̕ 

Â Ҋ̆ ⱳ ̕ 

Â ѿҩ USB ῃ USB PHY̕ 

Â Һ Ҋ̆SOF ꜚ ̕ 

Â SOF ‖ ₮⌠PAD̕ 

Â ID VBUS ̕ 

Â Һ OTG A Ҋ̆ ᴆҹ USB ᶫ Ȃ 
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23.3.  

23-1. USBFS  

USB Clock Domain

DP

DM

ID

VBUS

USB interrupts

Register

OTG 

Control

Host Port 

Control

Device bus 

control

SIE

USB FS PHY

Data 

FIFO

AHB Slave

UTMI 

MUX

Transcation 

Scheduler

USB Clock 48MHz

 

23.4. Ḥ  

23-1. USBFSḤ  

I/O    

VBUS ῀  

DM ῀/ ₮ №Ḥ D-  

DP ῀/ ₮ №Ḥ D+  

ID ῀ USB ≢̔ ≢  

23.5. ⱳ  

23.5.1. USBFS ᵬ  

USBFS ᵬҹѿҩҺץ ȁѿҩ ѿҩDRD̂ ̃̆ ғ ѿҩῤ ῃ

PHYȂUSBFS ҹῃ Ȃ 

ῤ PHY ῃ ᵞ Һ ȁῃ ץ ΐ HNP SRP OTG Ȃ

USBFS ᶏ USB ҹ48MHzȂ 48MHz USB ׆ ῤ ֟ ̆ ғ

ῒ № RCU Ҭ Ȃ 

҉ Ҋ ῤ ῃ PHY ῤ ̆ ғUSBFS ╠ ̂Һ ȁ

OTG ̃ ꜚ Ȃѿҩ≠ ῤ ῃ PHY ῖ 23-2. 

Һ Ҋ Ȃ 
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23-2. Һ Ҋ  

VBUS

DM

DP DP

DM

VBUS

5V ᶫ
( Һ
Ҋ )

VDD

U
S

B
 A

/B
 c

o
n

n
e

c
to

r

GPIO

USBFS

GND

 

USBFS ᵬ Һ Ҋ ̂FHM └ᵝ ᵝȁPDM └ᵝ ̃̆ VBUSҹUSB

ӈ 5V Ȃῤ PHYҌ ᶫ5V VBUS ֽ̆ VBUSḤ ҉ΐ

ᾟ Ȃ ̆ץ ᶫVBUS ̆ Ӈ↕ ѿҩ ᶫ ICȂ

Һ Ҋ̆USBFS USB ӊ VUBS ץ ̆ ԍUSBFS Ҍ

VBUS ̆ Ẋ 5Vᶫ ѿ Ȃ 

USBFS ᵬ Ҋ ̂FHM └ᵝ ȁFDM └ᵝ ᵝ̃̆VBUS

USBFS_GCCFG Ҭ VBUSIG └ᵝ Ȃ ̆ץ Ҍ VBUS

̆ ץ ᵝVBUSIG └ᵝ̆ VBUS ᵬҹῒז Ȃ ↕ V̆BUS Ҍ

̆ ғUSBFS Ҍ VBUS ̆ѿ VBUS ṿץ

Ҋ̆ ῏ DPḤ ҉ ҉ ̆ ↕ᴪ֟ ѿҩ Ȃ  

OTG 23-3. OTGҊ Ȃ USBFS ᵬ OTG

Ҋ ̆USBFS_GUSBCS ῤ FHMȁFDM └ᵝ VBUSIG ᵝ Ȃ

Ҋ̆USBFS Ҋץ ҩ ̔DMȁDPȁVBUS ID̆ ғ ᶏ ҩ

֓ Ȃ USBFSӞ VBUSᾟ ̆ ץ OTG Ҭ

SRP ȂOTG A B ID ‗ Ȃ HNP

Ҭ̆USBFS └҉ Ҋ Ȃ 
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23-3. OTGҊ  

VBUS

DM

DP

ID

DP

ID

DM

VBUS

   5V ᶫ

VDD

U
S

B
 M

ic
ro

/M
in

i c
o

n
n
e

c
to

r

GPIO

USBFS

GND

 

23.5.2. USBҺ ⱳ  

USBҺ  

Һ ץ USBFS_HPCS └USB Ȃ ∆ ӊ ̆USB Ḡ

Ȃ ᴆ ᵝPP └ᵝ ῤ̆ USB PHY ҉ ̆ ғUSB ҹ Ȃ

⌠ ŬSB ҹ Ȃ USB ҉֟ ѿҩ ᵝ ŬSB ҹᶏ

Ȃ 

23-4. Һ  

Power-off

Dis-connected Connected

Enabled

ᵝPPβ

 PP β  VBUS 

OTGҺ Ҋ

Ԋᴆ

Ԋᴆ

ᵝ

PPβ

Ԋᴆ

PEβ

 PPβ

 

ȁ ᵝ ≢ 

ᵬҹUSBҺ ̆ ⌠ѿҩ Ԋᴆ ŬSBFSᴪҹ ѿҩ ̕ ̆

⌠ѿҩ Ԋᴆ ̆ ᴪ ѿҩ Ȃ 
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PRST └ᵝ ԍ USB ᵝ ↓Ȃ ץ ᵝ └ᵝץ ꜚѿҩUSB ᵝ ↓̆

└ᵝץ USB ᵝ ↓Ȃֽ ᶏ ̆ └ᵝ Ȃ 

USBFS ᵝ ̆ ғ ᴪ USBFS_HPCS

PSᵝ ҬȂUSBFSץDM DP ̆ USB ̆ῃ

҉ DPḤ ̆ ᵞ ҉ DMḤ Ȃ 

ᵝ 

USBFS ᵝ ̆ USBFS ᶏ ̆ USBFS_HPCS PSP

└ᵝΏ1 ŬSBFSᴪ ῀⌠ Ȃ ŬSBFSẢ USB ҉ SOF̆

ғ ᴪ USB 3ms ῀ Ȃ ᵝUSBFS_HPCS

Ҭ PREM └ᵝץ ꜚѿҩ ׆̆↓ ̕ └ᵝ Ảץ

↓Ȃ Һ ⌠ѿҩ Ḥ ̆ ᴪ ᵝUSBFS_GINTF

WKUPIF ᵝ̆ ғ USBFS Ҭ Ȃ 

SOF֟  

Һ Ҋ̆USBFS USB SOFפ Ȃ USB 2.0 ̆ῃ Ҋ̆

֟ ѿ SOFפ ̂ Һ └ HUBԊⱵ ֟ ̃Ȃ 

USBFS ῀⌠ᶏ ̆ ᴪ USB2.0 ӈ ֟ SOFפ Ȃ ̆

ץ ΏUSBFS_HFT Ҭ FRIᵝ ѿ ȂFRIᵝ ӈԅ ѿ Ҭ

USB ҩ ̆ ғ ԍUSBFS ᶏ USB ṿȂFRTᵝ

╠ ▼ᵩ ҩ ̆ ғ ̆ ṿ Ả Ȃ 

USBFS ҩSOFפ Ҭ֟ ѿҩ ‖Ḥ ̆ ғ ῒ ₮ ѿҩ Ȃ ‖Ḥ

ҹ12ҩHCLK Ȃ ᶏ ⱳ ̆ ᵝUSBFS_GCCFG

SOFOEN └ᵝ̆ ғ ҹGPIOⱳ Ȃ 

USB ԊⱵ 

USBFS Һ Ҋ 8ҩ Ȃ ҩ ҍѿҩUSB ḤȂ ᴰ

ȁ ȁ ῒזḤ Ҭ ̆ɒ USBFS_HCHxCTL

USBFS_HCHxLEN Ȃ 

USBFS ᴰ ̔ └ȁ ȁҬ ȂUSB 2.0 ֓ᴰ ⅞

№ҹң ̔ ᴰ ̂ └ ̃ ᴰ ̂Ҭ ̃Ȃ ԍ ̆ҹԅ

ԊⱵ ŬSBFS ң ↓̔ ↓ ↓Ȃ ҉

↓Ҭ ף ѿҩUSBԊⱵ ѿҩ ᵬ Ȃ 

USB ҉ ꜚѿҩOUTԊⱵ̆ AHB FIFOҬ

Ώ῀ ȂUSBFS ᴆᴪ Ώ ̆ ꜚ֟ ѿҩԊⱵ ῀ ↓Ȃ 

↓Ҭ ԊⱵ └ ȂUSBFS ᾢ

↓̆ ↓Ȃ 

ŬSBFS ᾢ ↓̆ ⌠ ↓ҹ ╠ ↓

Ҍ ̆ ↓Ȃ Ạ Ḡ ԅѿ Ҭ ᴰ Ȃ USBFS׆
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↓Ҭ ₮ѿҩ Ȃ ₮ ̆ ‰

Ҋҩ Ȃ 

╠ ѿҩԊⱵ ғUSB ҩ ŬSBFSᴪᶏ SIE USB

҉֟ ԊⱵȂ 

╠ ῤ̆ ╠ Ҍ ̆ ╠ ҹ ŬSBFSẢ

↓̆ ꜚ Ȃ ╠ ҹ ŬSBFSᴪẢ

ᴋᵥ ↓̆ ⌠ ╠ Ȃ 

23.5.3. USB ⱳ  

USB  

Ҋ ŬSBFS ∆ Ḡ Ȃ≠ VBUS ҉ 5V USBҺ

ᵝUSBFS_GCCFG ҬVBUSIG └ᵝ̆USBFS ῀ᶫ ȂUSBFS ᾢ

DPḤ ҉ ҉ ̆ӊ Һ ᴪ ⌠ѿҩ ԊᴆȂ 

ᵝ ≢ 

USBҺ ⌠ ӊ ̆ ᴪ ꜚѿҩUSB ᵝ ↓̆ ғ Ҋ̆ ⌠

USB ᵝԊᴆ ̆USBFSᴪҹ ᴆ ѿҩ ᵝҬ Ȃ 

ᵝ ↓ ̆USBFS ᴪ USBFS_GINTF Ҭ ENUMFҬ ̆ ғ≠

USBFS_DSTAT ῤ ES ᵝ ╠ ҽ ̆ ᵝ ҹ11̂ῃ ̃Ȃ 

USB 2.0 ̆USBFS ҊҌ ᵞ Ȃ 

 

USB Ḡ IDLE ғ 3ms ŬSB ᴪ ῀ Ȃ USB

̆ ᴆ ῏ № ץ ȂUSBҺ ץ USB ҉֟

Ḥ ȂUSBFS ⌠ Ḥ ̆ ᵝUSBFS_GINTF WKUPIF

ᵝ ғ USBFS Ҭ Ȃ 

̆USBFSӞ USB Ȃ ᴆ ץ ᵝUSBFS_DCTL

RWKUP └ᵝ ѿҩ Ḥ ̆ ғ USBҺ ̆Һ ᴪ USB

҉ ꜚ ѿҩ Ḥ Ȃ 

ᴆ  

USBFS ᴆ Ȃ ῀⌠ᶫ ̆USBFSᴪ DPḤ ҉ ̆ ғ

Һ ᴪ ⌠ Ȃ ̆ ᴆ ץ ᵝUSBFS_DCTL ҬSD └ᵝ

└ Ȃ SD └ᵝ ᵝ ̆USBFS ᴪ ῏ ҉ Ȃ ̆USBҺ ᴪ USB

҉ ⌠ Ȃ 

SOF  

USBFS USB ҉ ⌠ѿҩSOFפ ̆ ѿҩSOFҬ ̆ ғ ≠
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USB Ȃ ╠ ᴪ USBFS_DSTAT FNRSOFᵝ ҬȂ

USB ⌠EOF1 EOF2 ̂ ̆ USB 2.0 Ҭ ̃̆USBFSᴪ

USBFS_GINTF Ҭ EOPFIFҬ Ȃ ᴆ ᶏ ֓ ᵝ ץ ╠

ᵝ Ḥ Ȃ 

23.5.4. OTGⱳ  

USBFS OTG 1.3Ҭ OTGⱳ ̆OTGⱳ SRP HNPȂ 

A B  

‰A A ῀ ̆ΐ OTG ⱬ USB ҹA ȂA VBUS

ᶫ ̆ ғ ᴪ ҹҺ Ȃ ‰Bȁ Bȁ ᵰB ῀ ѿ

ҹ ‰A Ҍ № ΐ̆ OTG ⱬ USB ҹB ȂB ᴪ

ҹ ȂUSBFSᶏ ID ‗ A B Ȃ ID

USBFS_GOTGCS IDPS ᵝȂҹԅԅ A B ӊ ᴰ ̆

OTG1.3 Ȃ 

HNP 

Һ ̂HNP ᾛ̃ Һ ⱳ ңҩ OTG ӊ ̆ ғ Ҍ ҹ

ԅ ӊ Ḥ └ ℗ Ȃῖ ̆HNP B ҉

ꜚ̆HNP ҉ AB Ȃ 

ѿ OTG ΐ ѿҩ AB ̆ OTG ῀ ‗ ҹҺ

̂ A ῀ҹҺ ̆ B ῀ҹ ̃Ȃ ᶏ Һ ̂HNP̃̆ѿҩ

ҹ OTG ץ ҹҺ ȂҺ ℗ Ҋ Ҭ Ȃ ᶏ

Ҍ ҹԅ ℗ Ȃ 

USBFS ᵬ OTG AҺ ̆ ғῒ Һ ̆ ץ ᾢ ᵝUSBFS_HPCS

PSP └ᵝ ᶏUSB ῀ ̆ B 3ms ῀ Ȃ B

ҹҺ ̆ ᴆ ᵝUSBFS_GOTGCS HNPREQ └ᵝ̆ USBFSᴪ

҉ HNP ̆ H̆NP ᴪ USBFS_GOTGCS HNPS

ᵝȂ ̆ ᴆ USBFS_GINTF׆ COPM ᵝ ╠ ̂Һ Ȃ̃ 

SRP 

ᴪ ̂SRP ᾛ̃ B A VBUS ꜚѿҩᴪ Ȃ ᾛ A ̂

ᶫ ̃ ꜚ ῏ VBUSץ ̆ ҹB ꜚ ꜚ ᶫԅ

ѿ Ȃ OTG Ҭ ̆OTG ₃ҩ ṿ VBUS ̆ ғ

USBFS_GOTGCS ASV BSV ᵝҬȂ 

USBFS ᵬ B OTG ̆ ᴆ ץ ᵝUSBFS_GOTGCS SRPREQ

└ᵝ ꜚѿҩSRP ̆ ғ SRP ⱳ̆USBFSᴪ USBFS_GOTGCS

Ҭ֟ ѿҩ ⱳ ᵝSRPSȂ 

USBFS ᵬ OTG A ғ׆B ⌠ѿҩSRP ̆USBFS ᴪ ᵝ
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USBFS_GINTF Ҭ SESIF ᵝȂ ᴆ ᵝ ̆ ‰ ҹVBUS

5Vᶫ Ȃ 

23.5.5. FIFO 

USBFSҬ 1.25K FIFOỮ ̆ FIFO USBFSῤ SRAM Ȃ 

Һ  

Һ Ҋ̆ FIFO №ҹ҈ҩ №̆№≢ ̔ ԍ Rx FIFOȁ ԍ

Tx FIFOԍ Tx FIFOȂ IN

῍֣Rx FIFO Ȃ OUT ῍֣ Tx FIFO

̆ OUT ῍֣ Tx FIFO Ȃ

USBFS_GRFLENȁUSBFS_HNPTFLEN USBFS_HPTFLEN̆ ᴆ ץ ҉ץ FIFO

Ẓ Ȃ 23-5. Һ FIFO SRAMҬ FIFO ̆

Ҭ ṿ 32ᵝҹ ᵝΏ Ȃ 

23-5. Һ FIFO  

Rx FIFO

Rx FIFO

Non-Periodic Tx FIFO

Periodic Tx FIFO

HNPTXRSAR[15:0]

HNPTXFD

HPTXFD

HPTXRSAR[15:0]

RXFD

Start:   0x00

End:  0x13F
 

USBFSҹ ᶫԅҒ Ώ FIFOȂ 23-6. Һ FIFO

FIFO Ữ ̆ ᴋ Һ Ȃ Ҭ

ṿ ץ ҹ ᵝ Ȃ ῍֣ FIFOץ ῍

֣ FIFŎҩ ױ FIFO Ȃ USBFS ̆ ╠

῀ ̆ USBFS_GRXTATR/USBFS_GRSTATP

׆ Rx FIFOȂ 
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23-6. Һ FIFO  

CH0 FIFO Write

CH1 FIFO Write

CH7 FIFO Write

...

Can be read by any 

channel FIFO

1000h-1FFFh

2000h-2FFFh

8000h-8FFFh

 

 

Ҋ̆ FIFO№ҹ ҩ №̆ῒҬ 1ҩ Rx FIFO 4ҩ Tx FIFŎ ҩ Tx 

FIFO ѿҩ IN ̆ OUT ῍֣ Rx FIFO Ȃ

USBFS_GRFLEN USBFS_DIEPxTFLEN̂ x=0é3̃̆ FIFO

Ẓ Ȃ 23-7. FIFO SRAMҬ FIFO ̆ Ҭ ṿ

ץ 32ᵝΏ Ȃ 

23-7. FIFO  

.

.

.

Rx FIFO

Tx FIFO0

Tx FIFO1

IEPTX0RSAR[15:0]

IEPTX0FD

IEPTX1FD

IEPTX1RSAR[15:0]

RXFD

Start:   0x00

End:  0x13F

Tx FIFO3 IEPTX3FD

IEPTX3RSAR[15:0]
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USBFSҹ ᶫԅҒ Ώ FIFOȂ 23-8. FIFO

FIFO Ữ ̆ ᴋ FIFO Ȃ

Ҭ ṿ ץ ҹ ᵝ Ȃ ҩ ױ FIFO Ȃ

USBFS_GRXTATR/USBFS_GRSTATP Rx FIFOȂ 

23-8. FIFO  

IEP0 FIFO Write

 IEP1 FIFO Write

1000h-1FFFh

 IEP3 FIFO Write

.
.
.

2000h-2FFFh

4000h-4FFFh

Can be read by any 

OUT endpoint FIFO

 

23.5.6. ᵬ Ύ 

№ USBFS ᵬ ΎȂ 

Һ  

ῃ ∆ ̔ 

1. ̆ Tx FIFOṿ ̆ USBFS_GAHBCS̆ ̆GINTEN

ᵝ Ḡ ̕ 

2. ̆ ᵬ ̂Һ ȁ OTG̃ȁ ֓OTG USB ̆

USBFS_GUSBCS̕ 

3. ̆ USBFS_GCCFG̕ 

4. ̆ USBFS_GRFLENȁUSBFS_HNPTFLEN_DIEP0TFLENȁ

USBFS_HPTFLEN̆ FIFO̕ 

5. USBFS_GINTENᶏ Һ Ҭ ̆ ᵝUSBFS_GAHBCS

GINTENᵝᶏ ῃ Ҭ ̕ 

6. USBFS_HPCS̆ ᵝPPβ ̕ 

7. ̆ ̆ USBFS_HPCSPCDβ̆ ᵝPRSTβ̆

ѿ ᵝ̆ 10 ̆ PRSTβ̕  

8. USBFS_HPCS PEDCҬ ̆ PEβ ץ ⱳ ᶏ ̆
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PSβ ץ ̆ӊ ̆ ᴆ SOF ̆ USBFS_HFT

Ȃ 

∆ ᶏ ̔ 

1. ᴰ ȁ ȁ Ḥ ̆ USBFS_HCHxCTL̆ ̆

Ḡ ᵝCENCDISḠ ̕ 

2. USBFS_HCHxINTEN̆ Ҭ ᶏ ᵝ̕ 

3. USBFS_HCHxLEN̆PCNT ѿ ᴰ Ҭ ̆TLEN ѿ ᴰ Ҭ

̕ 

4. ԍOUT ̆ PCNTҹ1̆ ԍTLENȂ PCNTԍ1̆ ╠PCNT-1ҩ

ҹ ῒ̆ USBFS_HCHxCTLᵝMPL ӈȂ ѿ

PCNTȁTLENMPL ⌠Ȃ ₮ѿҩ ̆

TLENҹ0̆ PCNTβ1̕  

5. ԍIN ̆ ҹ INԊⱵ ӊ╠̆ Ҍ ̆ TLEN

ҹRx FIFO ṿ̕ 

6. ᵝ USBFS_HCHxCTLҬ CENβץᶏ Ȃ 

̔ 

ץ ᵝCEN CDIS Ȃ ᵬ ̆USBFS ↓Ҭ֟

ѿҩ Ȃ ҩ ⌠ ↓ ̆USBFS Ȃ 

ԍOUT ̆ Ȃ ̆ᴪ֟ CH ̆USBFS CEN

CDISᵝȂ 

ԍIN ̆USBFS ῀Rx FIFŎ ̆ Rx FIFO

Ԋᴆ̔ ₮ ̆ ᴪ֟ CH ̆USBFS CEN CDISᵝȂ 

INᴰ ᵬ ̔ 

1. ∆ USBFSῃ ̕ 

2. ∆ ̕ 

3. ᶏ ̕ 

4. ᴆᶏ IN ̆USBFS ↓Ҭ ѿҩRx ̕ 

5. Rx ⌠ ↓ ŬSBFS Ȃ ԍ

ԊⱵ ̆ ̆USBFS USB ҉ INԊⱵ̕ 

6. INԊⱵ ̂ ⌠ACK ̃̆USBFS ⌠ ῀Rx FIFŎACK

ᵝ ̆ ↕̆ ̂NAK̃ᴪ ԊⱵ ̕ 

7. 5 INԊⱵ ̆ 2 PCNT ṿ 1 ̆ ᴪ 3̆

▼Ҋ Ȃ 5Ҭ INԊⱵ ⱳ ̆ ᴪ 3 Ῥ

̕ 

8. ᴰ Ҭ ԊⱵ ⱳ ŬSBFS TF ῀Rx FIFO

̆ ̆ ᴆ ̆Ῥ TF ȂUSBFS

TF ᴰ ⱳ ̕ 

9. ̆ ԍ ̆ ҹῒזᴰ Ạ‰ Ȃ 
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OUTᴰ ᵬ ̔ 

1. ∆ USBFSῃ ̕ 

2. ∆ ᶏ ̕ 

3. Ώ῀ Tx FIFÔ Tx FIFO Tx FIFÕȂ

Ώ῀FIFO ̆USBFS ↓Ҭ֟ ѿҩTx ̆ ғ USBFS_ 

HCHxTLENҬ TLENṿ⁞ ̆⁞ ṿ ԍ Ώ ̕ 

4. ⌠ ↓ ŬSBFS Ȃ Ԋ

Ⱶ ̆USBFS USB ҉ OUTԊⱵ̕ 

5. OUTԊⱵ ̆ USBFS_HCHnTLENᵝPCNT⁞1Ȃ

ԊⱵ ̂ ⌠ACK ̃̆ ACK ᵝ ̆ ↕̆ ̂NAK̃ᴪ ԊⱵ

̕ 

6. 5 OUTԊⱵ ғ 2 PCNT ṿ 1 ̆ ᴪ 3̆

▼Ҋ Ȃ 5Ҭ OUTԊⱵ ⱳ ̆ ᴪ 3

Ῥ ̕ 

7. ᴰ Ҭ ԊⱵ ⱳ ̆USBFS TF ᴰ ⱳ ̕ 

8. ̆ ԍ ̆ ҹῒזᴰ Ạ‰ Ȃ 

 

ῃ ∆ ̔ 

1. ̆ Tx FIFOṿ ̆ USBFS_GAHBCS̆ ̆GINTEN

ᵝ Ḡ ̕ 

2. ̆ ᵬ ̂Һ ȁ OTG̃ȁ ֓OTG ȁUSB ̆

USBFS_GUSBCS̕ 

3. ̆ USBFS_GCCFG̕ 

4. ̆ USBFS_GRFLENȁUSBFS_HNPTFLEN_DIEP0TFLENȁ

USBFS_HPTFLEN̆ FIFO̕ 

5. USBFS_GINTENᶏ ȁ ȁSOFȁ ҽ USBᵝҬ ̆

ᵝUSBFS_GAHBCSGINTENᵝᶏ ῃ Ҭ ̕ 

6. ̆ ̆ USBFS_DCFG̕ 

7. ҉Һ ҉ ̆Һ USB ҉ ᵝ̆ USBFS_GINTF

RSTҬ ̕ 

8. USBFS_GINTFENUMFҬ Ȃ 

∆ ᶏ ̔ 

1. ᴰ ȁ Ḥ ̆ USBFS_DIEPnCTL 

USBFS_DOEPxCTL̕ 

2. USBFS_DIEPINTENUSBFS_DOEPINTEN̆ ᵝ Ҭ ᶏ ᵝ̕ 

3. USBFS_DIEPxLENUSBFS_DOEPxLENP̆CNT ѿ ᴰ Ҭ ̆

TLEN ѿ ᴰ Ҭ ̕ 

4. ԍIN ̆ PCNTԍ 1̆ ԍTLENȂ PCNTԍ 1̆ ╠

PCNT-1ҩ ҹ ῒ̆ USBFS_DIEPxCTLᵝMPL
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ӈȂ ѿ PCNTȁTLENMPL ⌠Ȃ ₮ѿ

ҩ ̆ TLENҹ 0̆ PCNTβ 1̕  

5. ԍ OUT ̆ ҹ INԊⱵ ӊ╠̆ Ҍ ̆

TLEN ҹRx FIFO ṿ̕ 

6. ᵝUSBFS_DIEPxCTLUSBFS_DOEPxCTLEPENβᶏ Ȃ 

 

USBFS_DIEPnCTL USBFS_DOEPnCTL EPENᵝ ̆ ץ ᴋᵥ

Ṝ  

INᴰ ᵬ ̔ 

1. ∆ USBFSῃ ̕ 

2. ∆ ᶏ IN ̕ 

3. Ώ῀ Tx FIFŎ Ώ῀FIFŎUSBFS⁞ USBFS_DIEPxLEN

TLEN ṿ̆ῒ⁞ ṿ ԍ Ώ ̕ 

4. INפ ̆USBFS ̆ USB ҉ ԊⱵ ̆USBFS_DIEPxLEN

PCNTṿ⁞1Ȃ ԊⱵ ⱳ ̂ ⌠ACK ̃̆ ACK ̆ ̆

ῒז ԊⱵ ̕ 

5. ѿ ᴰ ⱳ ̆USBFS ѿҩTF ᵝץ ᴰ ⱳ ̆

IN Ȃ 

OUTᴰ ᵬ ̔ 

1. ∆ USBFSῃ ̕ 

2. ∆ ᶏ ̕ 

3. OUTפ ŬSBFS ԍRx FIFO NAK Ȃ

ԊⱵ ⱳ ̂USBFS Ḡ ⌠Rx FIFŎ ACK ̃̆

USBFS_DOEPxLEN PCNTṿ⁞1Ȃ ԊⱵ ⱳ ̂ ⌠ACK ̃̆ ACK

̆ ̆ῒז ԊⱵ ̕ 

4. ѿ ᴰ ⱳ ŬSBFS TF ῀Rx FIFO

̆ ̆ ᴆ ̆Ῥ TF ȂUSBFS TF

ᴰ ⱳ ȂUSBFS ѿҩTF ᵝץ ᴰ ⱳ ̆ OUT

Ȃ 

23.6. Ҭ  

OTG ң Ҭ ̔ῃ Ҭ ȁ Ҭ Ȃ 

ῃ Ҭ ᴆ Һ Ҭ ̆ῃ Ҭ ᵝ USBFS_GINTF ̆

↓ҽ 23-2. USBFSῃ Ҭ ҬȂ 

23-2. USBFSῃ Ҭ  

Ҭ    

SESIF ᴪ Ҭ  Һ  
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Ҭ    

DISCIF Ҭ  Һ  

IDPSC ID  Һ  

PTXFEIF Tx FIFOҬ  Һ  

HCIF Һ Ҭ  Һ  

HPIF Һ Ҭ  Һ  

ISOONCIF/PXNCIF 
ᴰ Ҭ  / 

OUTD Ҭ  
Һ  

ISOINCIF IND Ҭ   

OEPIF OUT Ҭ   

IEPIF IN Ҭ   

EOPFIF Ҭ   

ISOOPDIF OUTҡ Ҭ   

ENUMF ҽ   

RST USB ᵝ  

SP USB   

ESP   

GONAK ῃ OUT NAK  

GNPINAK ῃ IN NAK  

NPTXFEIF Tx FIFOҬ  Һ  

RXFNEIF Rx FIFOҬ  Һ  

SOF  Һ  

OTGIF OTG Ҭ  Һ  

MFIF Ҭ  Һ  

Ҭ ץ USBFSԍ ̆ ᶏ USBFS Ả Ȃ

USBFS_GINTFᵝWKUPIF Ȃ 
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23.7. USBFS  

USBFS ̔0x5000 0000 

23.7.1. ῃ └ҍ  

ῃ OTG └ ̂USBFS_GOTGCS̃ 

Ẓ ̔0x0000 

ᵝṿ̔0x0000 0800 

̂32ᵝ̃  

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

Ḡ

 

B
S

V
 

A
S

V
 

D
I 

C
ID

P
S

 

 r r r r 

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

Ḡ

 

D
H

N
P

E
N

 

H
H

N
P

E
N

 

H
N

P
R

E
Q

 

H
N
P
S 

Ḡ

 

S
R
P
R
E
Q

 

S
R
P
S 

 rw rw rw r  rw r 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿ 

19 BSV Bᴪ ̂ OTG Ҭ ̃ 

0̔OTG B VBUS ᵞԍ VBSESSVLD 

1̔OTG B VBUS Ҍᵞԍ VBSESSVLD 

ֽ̔ OTB B Ҋ  

18 ASV Aᴪ  

AҺ  

0̔OTG A VBUS ᵞԍ VASESSVLD 

1̔OTG A VBUS Ҍᵞԍ VASESSVLD 

ᴪ ̆A Һ Ȃ 

ֽ̔ OTG A Ҋ  

17 DI ꜚ  

⌠ ꜚ Ȃ 

0̔ USB ҉ ῀ ̆ ꜚ  

1̔ HNP Ҭᶏ ѿҩ ̆ ꜚ  
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ֽ̔ Һ Ҋ  

16 CIDPS ID  

ID  

0̔USBFS ᵬ A  

1̔USBFS ᵬ B  

̔ Һ Ҋ  

15:12 Ḡ  Ḡ ᵝṿ 

11 DHNPEN HNPᶏ  

ᶏ B HNPⱳ Ȃ └ᵝ ̆ ᵝ USBFS_GOTGCS

Ҭ HNPREQ └ᵝ c ̆USBFS Ҍ ꜚ HNP Ȃ 

0̔HNPⱳ Ҍᶏ  

1̔HNPⱳ ᶏ  

ֽ̔ Ҋ  

10 HHNPEN Һ HNPᶏ  

ᶏ A HNPⱳ Ȃ └ᵝ ̆USBFSҌ B HNP

Ȃ 

0̔HNPⱳ Ҍᶏ  

1̔HNPⱳ ᶏ  

ֽ̔ Һ Ҋ  

9 HNPREQ HNP  

ᴆ ᵝ └ᵝ USB ҉ ꜚѿҩ HNPȂ USBFS_GOTGINTF

Ҭ HNPEND └ᵝ ᵝ ̆ ᴆ ץ └ᵝΏ 0

USBFS_GOTGINTF Ҭ HNPEND └ᵝ └ᵝȂ 

0̔Ҍ HNP  

1̔ HNP  

ֽ̔ Ҋ  

8 HNPS HNP ⱳ ᵝ 

HNP ⱳ ̆ ᵝ ῤ ᵝȂ HNPREQ ᵝ ̆ └ᵝ Ȃ 

0̔HNP  

1̔HNP ⱳ 

ֽ̔ Ҋ  

7:2 Ḡ  Ḡ ᵝṿ 

1 SRPREQ SRP  

ᴆ ᵝ └ᵝ USB ҉ ꜚѿҩ SRPᴪ Ȃ

USBFS_GOTGINTF Ҭ SRPEND └ᵝ ᵝ ̆ ᴆ ץ └

ᵝΏ 0 USBFS_GOTGINTF Ҭ SRPEND └ᵝ └

ᵝȂ 

0̔ ᴪ  
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1̔ᴪ  

ֽ̔ Ҋ  

0 SRPS SRPᴪ ⱳ 

SRPᴪ ⱳ ̆ ᵝ ῤ ᵝȂ SRPREQ └ᵝ ᵝ ̆

ᵝ Ȃ 

0̔SRPᴪ  

1̔SRPᴪ ⱳ 

ֽ̔ Ҋ  

ῃ OTGҬ ̂USBFS_GOTGINTF̃ 

Ẓ ̔0x0004 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

D
F

 

A
D

T
O

 

H
N

P
D

E
T

 

Ḡ

 

 rc_w1 rc_w1 rc_w1  

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

Ḡ

 

H
N
P
E
N
D

 

S
R

P
E

N
D

 

Ḡ

 

S
E

S
E

N
D

 

Ḡ

 

 rc_w1 rc_w1  rc_w1  

  

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿ 

19 DF ꜚ  

ꜚ ̆USBFS ᵝ └ᵝ 

ֽ̔ Һ Ҋ  

18 ADTO A  

A B ̆USBFS ᵝ └ᵝ 

̔ Һ Ҋ̆  

17 HNPDET ⌠Һ  

A ⌠ѿҩ HNP ̆USBFS ᵝ ᵝ 

̔ Һ Ҋ̆  

16:10 Ḡ  Ḡ ᵝṿ 
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9 HNPEND HNP  

ѿҩ HNP ̆ῤ ᵝ ᵝȂ ᴆ USBFS_GOTGCS

Ҭ HNPS ᵝ̆ץ HNP Ȃ 

̔ Һ Ҋ̆ Ȃ 

8 SRPEND SRPEND 

ѿҩ SRP ̆ῤ ᵝ ᵝȂ ᴆ USBFS_GOTGCS

Ҭ SRPS ᵝ̆ץ SRP Ȃ 

̔ Һ Ҋ̆ Ȃ 

7:3 Ḡ  Ḡ ᵝṿ 

2 SESEND ᴪ  

VBUS ᵞԍ Vb_ses_vld ̆ῤ ᵝ ᵝȂ 

1:0 Ḡ  Ḡ ᵝṿ 

ῃ AHB └ ̂USBFS_GAHBCS̃ 

Ẓ ̔0x0008 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

 

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

Ḡ

 

P
T

X
F

T
H

 

T
X

F
T

H
 

Ḡ

 

G
IN

T
E

N
 

 rw rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 PTXFTH Tx FIFO ṿ 

0̔ FIFO ̆ PTXFEIF ᵝ 

1̔ FIFOῃ ̆ PTXFEIF ᵝ 

̔ Һ Ҋ  

7 TXFTH Tx FIFO ṿ 

̔ 
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0̔ IN FIFO ̆ TXFEIF ᵝ 

1̔ IN FIFOῃ ̆ TXFEIF ᵝ 

Һ ̔ 

0̔ FIFO ̆ NPTXFEIF ᵝ 

1̔ FIFOῃ ̆ NPTXFEIF ᵝ 

6:1 Ḡ  Ḡ ᵝṿ 

0 GINTEN ῃ Ҭ ᶏ  

0̔ῃ Ҭ Ҍᶏ  

1̔ῃ Ҭ ᶏ  

̔ Һ Ҋ̆  

ῃ USB └ ̂USBFS_GUSBCS̃ 

Ẓ ̔0x000C 

ᵝṿ̔0x0000 0A80 

̂32ᵝ̃  

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

Ḡ

 

F
D

M
 

F
H

M
 

Ḡ

 

 rw rw  

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

Ḡ

 

U
T

T
[3

:0
] 

H
N

P
C

E
N

 

S
R

P
C

E
N

 

Ḡ

 

T
O

C
[2

:0
] 

 rw r/rw r/rw  rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿ 

30 FDM └  

ᵝ └ᵝ̆ └ USBῤ ҹ ̆ ғ USBFS ID

῀  

0̔  

1̔  

└ᵝ ̆ 25ms̆ ֟ ᵬ Ȃ 

̔ Һ Ҋ̆ Ȃ 

29 FHM └Һ  

ᵝ └ᵝ̆ └ USBῤ ҹҺ ̆ ғ USBFS ID
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῀  

0̔  

1̔Һ  

└ᵝ ̆ 25ms̆ ֟ ᵬ Ȃ 

̔ Һ Ҋ̆  

28:14 Ḡ  Ḡ ᵝṿ 

13:10 UTT[3:0] USB  

ץ  

ֽ̔ Ҋ  

9 HNPCEN HNP ⱬᶏ  

└ HNP ⱬ ᶏ  

0̔HNP ⱬ  

1̔HNP ⱬᶏ  

̔ Һ Ҋ̆  

8 SRPCEN SRP ⱬᶏ  

└ SRP ⱬ ᶏ  

0̔SRP ⱬ  

1̔SRP ⱬᶏ  

̔ Һ Ҋ̆  

7:3 Ḡ  Ḡ ᵝṿ 

2:0 TOC[2:0] ‰ 

ѿҩ ̆USBFS ᶏ USB2.0 Ҭ ṿȂ ᶏץ

TOC[2:0] ⱴ ṿ̂ץ PHY ҹ ᵝ̃ȂPHY ҹ 48MHzȂ 

ῃ ᵝ └ ̂USBFS_GRSTCTL̃ 

Ẓ ̔0x0010 

ᵝṿ̔0x8000 0000 

ᵝῤ Ҍ ᴆ Ȃ 

̂32ᵝ̃  

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

Ḡ

 

 

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

 

T
X

F
N

U
M

[4
:0

] 

T
X

F
F

 

R
X

F
F

 

Ḡ

 

H
F

C
R

S
T

 

H
C

S
R

S
T

 

C
S

R
S

T
 

 rw rs rs  rs rs rs 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿ 

10:6 TXFNUM[4:0] Tx FIFO  

Ҭ TXFF └ᵝ ᵝ ̆ ᵝ‗ ҩ Tx FIFOᴪ ‖┘ 

Һ ̔ 

00000ֽ̔ Tx FIFO ‖┘ 

00001ֽ̔ Tx FIFO ‖┘ 

1xxxx̔ Tx FIFO ‖┘ 

ῒ̔ז ‖┘ 

̔ 

00000ֽ̔ Tx FIFO0 ‖┘ 

00001ֽ̔ Tx FIFO1 ‖┘ 

é 

00011ֽ̔ Tx FIFO3 ‖┘ 

1XXXX̔ Tx FIFO ‖┘ 

ῒ̔ז ‖┘ 

5 TXFF Tx FIFO‖┘ └ᵝ 

ᵝ └ᵝ ‖┘ Tx FIFO ̆ ғ TXFNUM[4:0]‗ ‖┘ FIFO

Ȃ ‖┘ ̆ ᴆ ꜚ └ᵝȂ ᵝ └ᵝ ̆

└ᵝ ̆ ғ̆ ӊ╠ USBFSҌ ῒז ᵬȂ 

̔ Һ Ҋ̆  

4 RXFF Rx FIFO‖┘ └ᵝ 

ᵝ └ᵝ ‖┘ Rx FIFO Ȃ ‖┘ ̆ ᴆ ꜚ └

ᵝȂ ᵝ └ᵝ ̆ └ᵝ ̆ ғ̆ ӊ╠ USBFSҌ

ῒז ᵬȂ 

̔ Һ Ҋ̆  

3 Ḡ  Ḡ ᵝṿ 

2 HFCRST Һ ᵝ 

ᵝ └ᵝ ᵝ USBFSῤ Ȃ └ᵝ ᵝ ̆ Ҋ

SOF ҹ 0Ȃ ᵝ ᵬ ̆ ᴆ ꜚ └ᵝȂ ᵝ

└ᵝ ̆ └ᵝ ̆ ғ̆ ӊ╠ USBFSҌ ῒז ᵬȂ 

ֽ̔ Һ Ҋ  

1 HCSRST HCLK ᴆ ᵝ 
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ᵝ └ᵝ ᵝ ABH  

ᵝ ᵬ ̆ ᴆ ꜚ └ᵝȂ ᵝ └ᵝ ̆

└ᵝ ̆ ғ̆ ӊ╠ USBFSҌ ῒז ᵬȂ 

̔ Һ Ҋ̆  

0 CSRST USBῤ ᴆ ᵝ 

ᵝ AHB USB ץ̆ Ȃ 

ῃ Ҭ ̂USBFS_GINTF̃ 

Ẓ ̔0x0014 

ᵝṿ̔0x0400 0021 

̂32ᵝ̃  

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

W
K

U
P

IF
 

S
E

S
IF

 

D
IS

C
IF

 

ID
P

S
C

 

Ḡ
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T

X
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H
C
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H
P
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Ḡ

 

P
X

N
C
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/ 

IS
O

O
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C
IF

 

IS
O

IN
C
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O
E

P
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IE
P
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Ḡ

 

rc_w1 rc_w1 rc_w1 rc_w1  r r r  rc_w1 rc_w1 r r  

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

E
O

P
F
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IS
O
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P

D
IF

 

E
N

U
M

F
 

R
S

T
 

S
P

 

E
S

P
 

Ḡ

 

G
O

N
A

K
 

G
N

P
IN

A
K

 

N
P

T
X

F
E

IF
 

R
X

F
N

E
IF

 

S
O

F
 

O
T

G
IF

 

M
F

IF
 

C
O

P
M

 

rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1  r r r r rc_w1 r rc_w1 r 

 

ᵝ/ᵝ    

31 WKUPIF Ҭ ᵝ 

USB ҉ ⌠ѿҩ Ḥ ̂ Ҋ̃ ѿҩ Ḥ ̂

Һ Ҋ̃̆ ᴆ ᵝ Ҭ ᵝȂ 

̔ Һ Ҋ̆  

30 SESIF ᴪ Ҭ ᵝ 

A Ҋ ⌠ѿҩ SRPᴪ B Ҋ B Vbus ҹ

̆ ᴆ ᵝ Ҭ ᵝ 

̔ Һ Ҋ̆  

29 DISCIF Ҭ ᵝ 

̆ ᵝȂ 

ֽ̔ Һ Ҋ  

28 IDPSC ID Ҭ ᵝ 

ID ̆ῤ ᵝ ᵝ 
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̔ Һ Ҋ̆  

27 Ḡ  Ḡ ᵝṿ 

26 PTXFEIF Tx FIFO Ҭ ᵝ 

FIFO ῃ ̆ ᵝȂ ṿ USBFS_GAHBCS

Ҭ Tx FIFO └ᵝ̂PTXFTH̃‗ Ȃ 

ֽ̔ Һ Ҋ  

25 HCIF Һ Ҭ ᵝ 

Һ ҊῒҬѿҩ ѿҩҬ ̆USBFS ᵝ ᵝȂ ᴆ

ᾢ USBFS_HACHINT ץ ̆

USBFS_HCHxINTF ץ ֟ Ҭ ᵝȂ ֟ Ҭ

ᵝ ̆ Ҭ ᵝ ꜚ Ȃ 

ֽ̔ Һ Ҋ  

24 HPIF Һ Ҭ ᵝ 

USBFS Һ Ҋ ⌠ ŬSBῤ ᵝ ᵝȂ ᴆ

USBFS_HPCSR ץ Ҭ Ȃ ֟ Ҭ ̆

Ҭ ᵝ ꜚ Ȃ 

ֽ̔ Һ Ҋ  

23:22 Ḡ  Ḡ ᵝṿ 

21 PXNCIF 

 

 

ISOONCIF 

ᴰ Ҭ ᵝ 

╠ ῤ̆ ̆ ᴰ ŬSBFS ᵝ ᵝ̂ Һ Ȃ̃ 

OUTᴰ Ҭ ᵝ 

̂ USBFS_DCFG EOPFT └ᵝ ӈ̃̆ ׅ

OUT ᴰ ̆USBFS ᵝ ᵝ̂ ̃Ȃ 

20 ISOINCIF INᴰ Ҭ ᵝ 

̂ USBFS_DCFG EOPFT └ᵝ ӈ̃̆ ׅ

IN ᴰ ̆USBFS ᵝ ᵝ̂ ̃Ȃ 

ֽ̔ Ҋ  

19 OEPIF OUT Ҭ ᵝ 

Ҋ̆ῒҬѿҩ OUT ѿҩҬ ̆USBFS ᵝ Ҭ

ᵝȂ ᴆ ᾢ USBFS_DAEPINT ץ ̆

USBFS_ DOEPxINTF ץ ֟ Ҭ ᵝȂ ֟ Ҭ

ᵝ ̆ Ҭ ᵝ ꜚ Ȃ 

ֽ̔ Ҋ  

18 IEPIF IN Ҭ ᵝ 

Ҋ̆ῒҬѿҩ IN ѿҩҬ ŬSBFS ᵝ ᵝȂ ᴆ

ᾢ USBFS_DAEPINT ץ ̆

USBFS_DIEPxINTF ץ ֟ Ҭ ᵝȂ ֟ Ҭ
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ᵝ ̆ Ҭ ᵝ ꜚ Ȃ 

17:16 Ḡ  Ḡ ᵝṿ 

15 EOPFIF Ҭ ᵝ 

ѿ ῤ USB ⌠ USBFS_DCFG Ҭ EOPFT └ᵝ ӈ

ṿ ̆USBFS ᵝ Ҭ ᵝȂ 

ֽ̔ Ҋ  

14 ISOOPDIF OUT ҡ Ҭ ᵝ 

USBFS ⌠ѿҩ OUT ̆p Rx FIFO OUT

̆USBFS ᵝ ᵝȂ 

ֽ̔ Ҋ  

13 ENUMF ҽ Ҭ ᵝ 

ҽ ŬSBFS ᵝ Ҭ ᵝȂ ᴆ USBFS_DSTAT

ץ ╠ Ȃ 

ֽ̔ Ҋ  

12 RST USB ᵝҬ ᵝ 

USBFS USB ҉ ⌠ѿҩ USB ᵝḤ ̆USBFS ᵝ Ҭ

ᵝȂ 

ֽ̔ Ҋ  

11 SP USB Ҭ ᵝ 

USBFS ⌠ USB 3ms ғ ῀ ̆USBFS ᵝ Ҭ

ᵝȂ 

ֽ̔ Ҋ  

10 ESP Ҭ ᵝ 

USBFS ⌠ USB 3ms ̆USBFS ᵝ Ҭ ᵝȂ 

9:8 Ḡ  Ḡ ᵝṿ 

7 GONAK ῃ OUT NAK ᵝ 

ᴆ USBFS_DCTL SGONAK └ᵝΏ 1̆ ғ USBFS ᴪ

SGONAKΏ῀ ̆ ᵝ GONAK ᵝȂ 

ֽ̔ Ҋ  

6 GNPINAK ῃ IN NAK ᵝ 

ᴆ USBFS_DCTL Ҭ SGINAK └ᵝΏ 1̆ ғ USBFS ᴪ

SGINAKΏ῀ ̆ ᵝ GNPINAK ᵝ 

ֽ̔ Ҋ  

5 NPTXFEIF Tx FIFO Ҭ ᵝ 

Tx FIFO ҹ ῃ ̆ ᵝ Ҭ ᵝȂ ṿ

USBFS_GAHBCS Ҭ Tx FIFO └ᵝ̂TXFTH̃‗ Ȃ 
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ֽ̔ Һ Ҋ  

4 RXFNEIF Rx FIFO Ҭ ᵝ 

ѿҩ Rx FIFOҬ ̆USBFS ᵝ ᵝȂ 

̔ Һ Ҋ̆  

3 SOF Ҭ ᵝ 

Һ ̔ 

‰ USB ҉ ѿҩ SOF Ḡ Ḥ ̆USBFS ᵝ Ҭ

ᵝȂ ᴆ ץ Ώ 1 Ҭ ᵝȂ 

̔ 

USBFS ⌠ѿҩ SOFפ ŬSBFS ᵝ ᵝȂ ץ

ץ ╠ Ȃ ᴆ ץ Ώ 1 Ҭ ᵝȂ 

̔ Һ Ҋ̆  

2 OTGIF OTGҬ ᵝ 

USBFS_GOTGINTF Ҭ ᵝ֟ ѿҩҬ ̆USBFS ᵝ Ҭ

ᵝȂ ᴆ USBFS_GOTGINTF ץ ֟ Ҭ Ḥ ̆

USBFS_GOTGINTF Ҭ֟ Ҭ ᵝ ̆ Ҭ ᵝӞ

ꜚ Ȃ 

̔ Һ Ҋ̆  

1 MFIF Ҭ ᵝ 

ᴆ Ҋ ᵬֽҺ Һ Ҋ ᵬֽ

̆USBFS ᵝ Ҭ ᵝȂ ֓ ᵬҌᴪ֟ ᵬ Ȃ 

̔ Һ Ҋ̆  

0 COPM ╠ ᵬ  

0̔  

1̔Һ  

̔ Һ Ҋ̆  

ῃ Ҭ ᶏ ̂USBFS_GINTEÑ 

Ẓ ̔0x0018 

ᵝṿ̔0x0000 0000 

ҩ ῃ Ҭ ̂USBFS_GINTF̃ѿ ᵬ Ҭ Ȃ Ҭ ᶏ

ᵝ ̆ Ҭ Ҍᴪ֟ Ȃ ̆ ῃ Ҭ ᵝᶭ ᴪ ᵝȂ 

̂32ᵝ̃  
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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S
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IE

 

O
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IE

 

M
F

IE
 

Ḡ

 

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

 

ᵝ/ᵝ    

31 WKUPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

̔ Һ Ҋ̆  

30 SESIE ᴪ Ҭ ᶏ  

0̔ ᴪ Ҭ  

1̔ᶏ ᴪ Ҭ  

̔ Һ Ҋ̆  

29 DISCIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

ֽ̔ Ҋᶏ  

28 IDPSCIE ID Ҭ ᶏ  

0̔ ID Ҭ  

1̔ᶏ ID Ҭ  

̔ Һ Ҋ̆  

27 Ḡ  Ḡ ᵝṿ 

26 PTXFEIE Tx FIFO Ҭ ᶏ  

0̔ Tx FIFO Ҭ  

1̔ᶏ Tx FIFO Ҭ  

ֽ̔ Һ Ҋ  

25 HCIE Һ Ҭ ᶏ  

0̔ Һ Ҭ  

1̔ᶏ Һ Ҭ  

ֽ̔ Һ Ҋ  

24 HPIE Һ Ҭ ᶏ  

0̔ Һ Ҭ  

1̔ᶏ Һ Ҭ  

ֽ̔ Һ Ҋ  
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23:22 Ḡ  Ḡ ᵝṿ 

21 PXNCIE 

 

 

 

ISOONCIE 

ᴰ Ҭ ᶏ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

ֽ̔ Һ Ҋ  

OUTᴰ Ҭ ᶏ  

0̔ OUTᴰ Ҭ  

1̔ᶏ OUTᴰ Ҭ  

ֽ̔ Ҋ  

20 ISOINCIE INᴰ Ҭ ᶏ  

0̔ INᴰ Ҭ  

1̔ᶏ INᴰ Ҭ  

ֽ̔ Ҋ  

19 OEPIE OUT Ҭ ᶏ  

0̔ OUT Ҭ  

1̔ᶏ OUT Ҭ  

ֽ̔ Ҋ  

18 IEPIE IN Ҭ ᶏ  

0̔ IN Ҭ  

1̔ᶏ IN Ҭ  

ֽ̔ Ҋ  

17:16 Ḡ  Ḡ ᵝṿ 

15 EOPFIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

ֽ̔ Ҋ  

14 ISOOPDIE OUT ҡ Ҭ ᶏ  

0̔ OUT ҡ Ҭ  

1̔ᶏ OUT ҡ Ҭ  

ֽ̔ Ҋ  

13 ENUMFIE ҽ Ҭ ᶏ  

0̔ ҽ Ҭ  

1̔ᶏ ҽ Ҭ  

ֽ̔ Ҋ  

12 RSTIE USB ᵝҬ ᶏ  

0̔ USB ᵝҬ  

1̔ᶏ USB ᵝҬ  
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ֽ̔ Ҋ  

11 SPIE USB Ҭ ᶏ  

0̔ USB Ҭ  

1̔ᶏ USB Ҭ  

ֽ̔ Ҋ  

10 ESPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

ֽ̔ Ҋ  

9:8 Ḡ  Ḡ ᵝṿ 

7 GONAKIE ῃ OUT NAK Ҭ ᶏ  

0̔ ῃ OUT NAK Ҭ  

1̔ᶏ ῃ OUT NAK Ҭ  

ֽ̔ Ҋ  

6 GNPINAKIE ῃ IN NAK Ҭ ᶏ  

0̔ ῃ IN NAK Ҭ  

1̔ᶏ ῃ IN NAK Ҭ  

ֽ̔ Ҋ  

5 NPTXFEIE FIFO Ҭ ᶏ  

0̔ FIFO Ҭ  

1̔ᶏ FIFO Ҭ  

ֽ̔ Һ Ҋ  

4 RXFNEIE FIFO Ҭ ᶏ  

0̔ FIFO Ҭ  

1̔ᶏ FIFO Ҭ  

̔ ҍҺ Ҋ̆  

3 SOFIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

̔ ҊҍҺ Ҋ̆  

2 OTGIE OTGҬ ᶏ  

0̔ OTGҬ  

1̔ᶏ OTGҬ  

̔ ҊҍҺ Ҋ̆  

1 MFIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  
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̔ ҊҍҺ Ҋ̆  

0 Ḡ  Ḡ ᵝṿ 

ῃ / ₮ ̂ USBFS_GRSTATR/ 

USBFS_GRSTATP̃ 

Ẓ ̔0x001C 

₮ Ẓ ̔0x0020 

ᵝṿ̔0x0000 0000 

ᵬ̆ FIFOҬ Ȃ ₮

ᵬ̆ ₮Rx FIFO Ȃ 

Һ Ҋ̆Rx FIFOҬ ΐ Ҍ ӈȂ ῃ Ҭ

̂USBFS_GINTF̃Ҭ FIFO Ҭ ᵝ̂RXFNEIF̃ ᵝ ̆ ᴆ

Ȃ 

̂32ᵝ̃  

Һ ̔ 

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

Ḡ

 

R
P
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[3
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] 

D
P

ID
 

 r r 
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D
P

ID
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O
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[1
0

:0
] 

C
N

U
M

[3
:0

] 

r r r 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿ 

20:17 RPCKST[3:0]  

0010̔ ⌠ IN  

0011̔INᴰ ̂ ₮̆ ѿҩҬ ̃ 

0101̔ ̂ ₮̆ ѿҩҬ ̃ 

0111̔ Ҭ ̂ ₮̆ ѿҩҬ ̃ 

ῒ̔זḠ  

16:15 DPID[1:0] PID 

PID 
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00̔DATA0 

10̔DATA1 

ῒ̔זḠ  

14:4 BCOUNT[10:0]  

IN Ȃ 

3:0 CNUM[3:0]  

╠ Ȃ 

̔ 

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

Ḡ

 

R
P

C
K

S
T

[3
:0

] 

D
P

ID
 

 r r 

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

D
P

ID
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C

O
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N
T

[1
0

:0
] 

E
P

N
U

M
[3

:0
] 

r r r 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿ 

20:17 RPCKST[3:0]  

0001̔ῃ OUT NAK̂֟ ѿҩҬ ̃ 

0010̔ ⌠ OUT  

0011̔OUTᴰ ̂֟ ѿҩҬ ̃ 

0100̔SETUPᴰ ̂֟ ѿҩҬ ̃ 

0110̔ ⌠ SETUP  

ῒ̔זḠ  

16:15 DPID[1:0] PID 

⌠ OUT PID 

00̔DATA0 

10̔DATA1 

ῒ̔זḠ  

14:4 BCOUNT[10:0]  

 

3:0 EPNUM[3:0]  
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╠  

ῃ FIFO ̂USBFS_GRFLEÑ 

Ẓ ̔0x0024 

ᵝṿ̔0x0000 0200 

̂32ᵝ̃  

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

Ḡ

 
 

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

R
X

F
D

[1
5

:0
] 

r/rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 RXFD[15:0] Rx FIFO  

ץ 32ᵝ  

1ÒRXFDÒ1024 

Һ FIFO / IN 0 FIFO

̂USBFS_HNPTFLEN_DIEP0TFLEÑ 

Ẓ ̔0x0028 

ᵝṿ̔0x0200 0200 

̂32ᵝ̃  
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H
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X
F

D
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IE
P
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T

X
F

D
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5
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] 

r/rw 

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

P
T

X
R

S
A

R
/ 

IE
P

0
T

X
R

S
A

R
 

[1
5

:0
] 

r/rw 

Һ Ҋ̔ 

ᵝ/ᵝ    

31:16 HNPTXFD[15:0] Һ Tx FIFO  

ץ 32ᵝ  

1ÒHNPTXFDÒ1024 

15:0 HNPTXRSAR[15:0] Һ Tx RAM  

FIFO RAM  

Ҋ̔ 

ᵝ/ᵝ    

31:16 IEP0TXFD[15:0] ῀ 0 Tx FIFO  

ץ 32ᵝ  

16ÒIEP0TXFDÒ140 

15:0 IEP0TXRSAR[15:0] ῀ 0 TX RAM  

0 FIFO RAM  

Һ FIFO/ ↓ ̂USBFS_HNPTFQSTAT̃ 

Ẓ ̔0x002C 

ᵝṿ̔0x0008 0200 

ԅ Tx FIFO ↓ ╠ Ȃ 

↓ Һ Ҋ INȁOUT ῒז Ȃ 

̔ Ҋ̆ Ҍ Ȃ 

̂32ᵝ̃  

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

Ḡ  NPTXRQTOP[6:0] NPTXRQS[7:0] 

 r r 

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

NPTXFS[15:0] 
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r 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿ 

30:24 NPTXRQTOP[6:0] ↓  

ᴰ ↓Ҭ Ȃ 

ᵝ 30:27̔  

ᵝ 26:25̔ 

ï 00̔IN/OUTפ  

ï 01̔0 OUT  

ï 11̔ Ҭ  

ᵝ 24̔ ᵝ̆ ѿҩ  

23:16 NPTXRQS[7:0] ↓  

↓ ▼ᵩ  

0̔ ↓  

1̔1ҩ  

2̔2ҩ  

é 

n̔nҩ ̂0ÒnÒ8̃ 

ῒ̔זḠ  

15:0 NPTXFS[15:0] Tx FIFO  

FIFO▼ᵩ  

ץ 32ᵝ  

0̔ Tx FIFOҹ  

1̔1ҩ  

2̔2ҩ  

n̔nҩ ̂0ÒnÒNPTXFD̃ 

ῒ̔זḠ  

ῃ ῤ ̂USBFS_GCCFG̃ 

Ẓ ̔0x0038 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

V
B

U
S

IG
 

S
O

F
O

E
N

 

V
B

U
S

B
C

E
N

 

V
B

U
S

A
C

E
N

 

Ḡ

 

P
W

R
O

N
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 rw rw rw rw  rw 

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

Ḡ

 

 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21 VBUSIG VBUS  

└ᵝ ᵝ̆USBFS Ҍ VBUS ̆ ғ ҹ Һ

Ҋ̆VBUS ѿ ̆ VBUS ᵬҹῒז Ȃ 

0̔VBUSҌ  

1̔VBUS ̆ ҹ VBUS ѿ  

20 SOFOEN SOF ₮ᶏ  

0̔SOF ‖ ₮  

1̔SOF ‖ ₮ᶏ  

19 VBUSBCEN VBUS B ᶏ  

0̔VBUS B  

1̔VBUS B ᶏ  

18 VBUSACEN VBUS A ᶏ  

0̔VBUS A  

1̔VBUS A ᶏ  

17 Ḡ  Ḡ ᵝṿ 

16 PWRON ҉  

└ᵝҹῤ ῀ ῃ PHY ῏ 

0̔ ῀ ῃ PHY  

1̔ ῀ ῃ PHY҉  

15:0 Ḡ  Ḡ ᵝṿ 

ῤ ID ̂USBFS_CID̃ 

Ẓ ̔0x003C 

ᵝṿ̔0x0000 1000 

֟ ID 

̂32ᵝ̃  
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

C
ID

[3
1

:1
6

] 

rw 

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

C
ID

[1
5

:0
] 

rw 

 

ᵝ/ᵝ    

31:0 CID[31:0] ῤ ID 

ᴆ Ώ῀ ṿ̆ ≠ ṿҹ ֟ ѿҩ ѿ IDȂ 

Һ FIFO ̂USBFS_HPTFLEÑ 

Ẓ ̔0x0100 

ᵝṿ̔0x0200 0600 

̂32ᵝ̃  

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

H
P

T
X

F
D

 

[1
5

:0
] 

r/rw 

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

H
P

T
X

F
S

A
R

 

[1
5

:0
] 

r/rw 

 

ᵝ/ᵝ    

31:16 HPTXFD[15:0] Һ Tx FIFO  

ץ 32ᵝ  

1ÒHPTXFDÒ1024 

15:0 HPTXFSAR[15:0] Һ Tx RAM  

Һ FIFO RAM  
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IN FIFO ̂USBFS_DIEPxTFLEÑ̂x = 1..3̆ ῒҬ xҹ

FIFO ̃ 

Ẓ ̔0x0104 +̂FIFO  ï 1̃ × 0x04  

ᵝṿ̔0x0200 0400 

̂32ᵝ̃  

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

IE
P

T
X

F
D

[1
5

:0
] 

r/rw 

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

P
T

X
R

S
A

R
 

1
5

:0
] 

r/rw 

 

ᵝ/ᵝ    

31:16 IEPTXFD[15:0] IN Tx FIFO  

ץ 32ᵝ  

1ÒHPTXFDÒ1024 

15:0 IEPTXRSAR[15:0] IN FIFOx Tx RAM  

ץ 32ᵝ ҹ ᵝ IN FIFOx  

23.7.2. Һ └  

Һ └ ̂USBFS_HCTL̃ 

Ẓ ̔0x0400 

ᵝṿ̔0x0000 0000 

Һ Ҋ̆҉ ̆ USBῤ ȂҺ ∆ ̆ ḱ Ȃ 

̂32ᵝ̃  

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

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

Ḡ

 

C
L
K

S
E

L
 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 CLKSEL[1:0] USB  

01̔48MHz  

ῒ̔זḠ  

Һ ̂USBFS_HFT̃ 

Ẓ ̔0x0404 

ᵝṿ̔0x0000 BB80 

USBFS └ ҽҬ ̆ ҹ ╠ ҽ Ȃ 

̂32ᵝ̃  

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

Ḡ

 

 

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

F
R

I[1
5

:0
] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 FRI[15:0]  

ṿ ԅץ PHY ҹ ᵝ Ȃ ᵝ ᵬ ̆ ᶏ ̆

USBFS ╠ ̆ ѿҩ ṿ̆ ғ ᴆ ץ ᵝ Ώṿץ

ṿȂ ṿ Ҋץ ̔ 

ῃ ̔48MHz 

ᵞ ̔6MHz 
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Һ Ḥ Ḡ ̂USBFS_HFINFR̃ 

Ẓ ̔0x0408 

ᵝṿ̔0xBB80 0000 

̂32ᵝ̃  

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

F
R

T
[1

5
:0

] 

r 

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

F
R

N
U

M
[1

5
:0

] 

r 

 

ᵝ/ᵝ    

31:16 FRT[15:0] ▼ᵩ  

ᵝ ץ PHY ҹ ᵝ ԅ ╠ ▼ᵩ Ȃ 

15:0 FRNUM[15:0]  

ᵝ ԅ ╠ ̆ ῒ ⱴ⌠ 0x3FFF ̆ῒṿ ҹ 0Ȃ 

Һ FIFO/ ↓ ̂USBFS_HPTFQSTAT̃ 

Ẓ ̔0x0410 

ᵝṿ̔0x0008 0200 

ԅҺ Tx FIFO ↓ ╠ Ȃ ↓ Һ Ҋ INȁ

OUT ῒז Ȃ 

̂32ᵝ̃  

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

P
T

X
R

E
Q

T
[7

:0
] 

P
T

X
R

E
Q

S
[7

:0
] 

r r 

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

P
T

X
F

S
[1

5
:0

] 
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r 

 

ᵝ/ᵝ    

31:24 PTXREQT[7:0] Tx ↓  

↓Ҭ  

ᵝ 30:27̔  

ᵝ 26:25̔ 

ï 00̔IN/OUT פ  

ï 01̔0 OUT  

ï 11̔ Ҭ  

ᵝ 24̔Ҭ ̆ ѿҩ  

23:16 PTXREQS[7:0] ↓  

↓▼ᵩ  

0̔ ↓ҹ  

1̔1ҩ  

2̔2ҩ  

é 

n̔nҩ ̂0ÒnÒ8̃ 

ῒ̔זḠ  

15:0 PTXFS[15:0] FIFO  

FIFO▼ᵩ  

ץ 32ᵝ  

0̔ FIFOҹ  

1̔1ҩ  

2̔2ҩ  

n̔nҩ ̂0ÒnÒPTXFD̃̃ 

ῒ̔זḠ  

Һ Ҭ ̂USBFS_HACHINT̃ 

Ẓ ̔0x0414 

ᵝṿ̔0x0000 0000 

ѿҩ Ҭ ŬSBFS Ҭ ᵝ ᵝ̆ ғ ᴆ ץ ץ

֟ Ҭ Ȃ 

̂32ᵝ̃  

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

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

Ḡ

 

H
A

C
H

IN
T

[7
:0

] 

 r 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 HACHINT[7:0] Һ Ҭ  

ѿᵝ ѿҩ ̔ᵝ ף0 0̆ᵝ 7 7 

Һ Ҭ ᶏ ̂USBFS_HACHINTEÑ 

Ẓ ̔0x0418 

ᵝṿ̔0x0000 0000 

ᴆ ᶏץ ᶏ ѿҩ Ҭ Ȃ Ҭ Ҭ ᶏ └

ᵝ ᵝ̆USBFS_GINTF Ҭ Ҭ ᵝHCIF ᵝ ֟ Ȃ 

̂32ᵝ̃  

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

Ḡ

 

 

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

Ḡ

 

C
IN

T
E

N
[7

:0
] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 CINTEN[7:0] Ҭ ᶏ  

0̔ nҬ  

1̔ᶏ nҬ  

ѿᵝ ѿҩ ̔ᵝ ף0 0̆ᵝ ף7 7 



                                                                GD32F3x0Ύ 

605 
 

 

Һ └ ̂USBFS_HPCS̃ 

Ẓ ̔0x0440 

ᵝṿ̔0x0000 0000 

└ ҹ̆ ғӞ ѿ֓ ᵝȂ Ҭ PRSTȁ

PEDC PCD ᵝ USBFS ᵝ ̆USBFS_GINTF Ҭ HPIF ᵝᴪ ᵝȂ 

̂32ᵝ̃  

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

Ḡ

 

P
S

[1
:0

] 

Ḡ

 

 r  

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

Ḡ

 

P
P

 

P
L

S
T

[1
:0

] 

Ḡ
 

P
R

S
T

 

P
S

P
 

P
R

E
M

 

Ḡ

 

P
E

D
C

 

P
E

 

P
C

D
 

P
C

S
T

 

 rw r  rw rs rw  rc_w1 rc_w1 rc_w1 r 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿ 

18:17 PS[1:0]  

⌠ ҽ Ȃ 

01̔ῃ  

10̔ᵞ  

ῒ̔זḠ  

16:13 Ḡ  Ḡ ᵝṿ 

12 PP ᶫ  

ᶏ ̆ └ᵝ ᵝȂ ԍ USBFSҌΐ ᶫ ⱬ̆

ᶏ └ᵝץ ᶫ Ȃ ᴆ └ᵝӊ╠̆Ḡ

VBUS ҉ΐ ᶫ Ȃ 

0̔  

1̔ ᶫ  

11:10 PLST[1:0]  

USB ╠  

ᵝ 10̔DP  

ᵝ 11̔DM  

9 Ḡ  Ḡ ᵝṿ 
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8 PRST ᵝ 

└ᵝץ USB ҉ ꜚѿҩ ᵝḤ Ȃ Ả ᵝ

Ḥ ̆ └ᵝȂ 

0̔ Ҍ ᵝ  

1̔ ԍ ᵝ  

7 PSP  

└ᵝ ῀ Ȃ └ᵝ ᵝ ̆ Ả

SOFפ Ȃ └ᵝ Ҋץ ᵬ Ȃ 

ᵝ Ҭ PRST └ᵝ 

ᵝ Ҭ PREM └ᵝ 

⌠ѿҩ Ḥ  

⌠ѿҩ  

0̔ Ҍ  

1̔ ԍ  

6 PREM  

ᵝ └ᵝץ USB ҉ ꜚѿҩ Ḥ Ȃ Ả

Ḥ ̆ ץ └ᵝȂ 

0̔ ꜚ 

1̔ ꜚ 

5:4 Ḡ  Ḡ ᵝṿ 

3 PEDC ᶏ /  

Ҭ ᵝ 2 ᶏ └ᵝ ̆USBῤ ᵝ ᵝȂ 

2 PE ᶏ  

USB ᵝḤ ̆USBFS ꜚ ᵝ ᵝ̆ ғ ᵝҌ ᴆ ᵝȂ 

ᵝ ҊԊᴆץ ̔ 

ѿҩ  

ᴆ ᵝ 

0̔  

1̔ ᶏ  

1 PCD  

⌠ ̆USBFS ᵝ ᵝȂ ᵝΏ 1 ᵝȂ 

0 PCST  

0̔ ⌠  

1̔ ⌠  

Һ x └ ̂USBFS_HCHxCTL̃̂x = 0é7̆ ῒҬ xҹҺ  ̃

Ẓ ̔0x0500 +̂Һ  × 0x20̃ 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃  

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

C
E

N
 

C
D

IS
 

O
D

D
F

R
M

 

D
A

R
[6

:0
] 

Ḡ

 

EPTYPE[1:0] 

L
S

D
 

Ḡ

 

rs rs rw rw  rw rw  

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

E
P

D
IR

 

E
P

N
U

M
[3

:0
] 

M
P

L
[1

0
:0

] 

rw rw rw 

 

ᵝ/ᵝ    

31 CEN ᶏ  

̆ ғ USBFS  

0̔  

1̔ ᶏ  

ᴆ ᵬ ᶏ ѿҩ  

30 CDIS  

ᴆ ץ ᵝ └ᵝ̆ ׆ ԊⱵҬ Ȃ ᴆ ᵬ

ᶏ ѿҩ Ȃ 

29 ODDFRM Ẽ └ 

ԍ ᴰ ̂Ҭ ᴰ ̃̆ ᵝ └ ԊⱵҹ

Ẽ Ȃ 

28:22 DAR[6:0]  

ҍ Ḥ USB Ȃ 

21:20 Ḡ  Ḡ ᵝṿ 

19:18 EPTYPE[1:0]  

ҍ Ḥ ᴰ  

00̔ └ 

01̔  

10̔  

11̔Ҭ  

17 LSD ᵞ  

ҍ Ḥ ѿҩᵞ Ȃ 

16 Ḡ  Ḡ ᵝṿ 
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15 EPDIR  

ҍ Ḥ ᴰ  

0̔OUT 

1̔IN 

14:11 EPNUM[3:0]  

ҍ Ḥ  

10:0 MPL[10:0]  

 

Һ xҬ ̂USBFS_HCHxINTF̃̂x = 0é7 ̆ῒҬ xҹҺ

̃ 

Ẓ ̔0x0508 +̂Һ  × 0x20̃ 

ᵝṿ̔0x0000 0000 

ѿҩ Ԋᴆ̆ ᴆ ѿҩ Ҭ ̆ ᴆ ҹ

ץ ֟ Ҭ Ҭ Ȃ Ҭ ᵝ ᴆ ᵝ̆ ғΏ1 Ȃ 

̂32ᵝ̃  

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

Ḡ

 

 

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

Ḡ

 

D
T

E
R

 

R
E

Q
O

V
R

 

B
B

E
R

 

U
S

B
E

R
 

Ḡ

. 

A
C

K
 

N
A

K
 

S
T

A
L

L
 

Ḡ

. 

C
H

 

T
F

 

 rc_w1 rc_w1 rc_w1 rc_w1  rc_w1 rc_w1 rc_w1  rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿ 

10 DTER ℗  

INԊⱵ ѿҩ ̆ᵖ PID USBFS_HCHxLEN Ҭ

DPID[1:0] └ᵝҌ Ȃ 

9 REQOVR ↓҉  

ᴆ ꜚ ᴰ ̆ ↓҉ Ȃ 

8 BBER ұ  

USB ҉ ѿҩұ ԊᴆȂ֟ ұ Ԋᴆ ῖ ԅѿҩ
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̆ᵖ ԅ Ȃ 

7 USBER USB  

ѿҩ Ҭ̆ ҊԊᴆץ ̆ ᵝ USB ᵝ̔ 

ѿҩ CRC  

USB ҉ ⌠ ᾟ  

ѿҩ ̆  

6 Ḡ  Ḡ ᵝṿ 

5 ACK ACK 

ѿҩ ACK  

4 NAK NAK  

⌠ѿҩ NAK  

3 STALL STALL 

⌠ѿҩ STALL  

2 Ḡ  Ḡ ᵝṿ 

1 CH Ҭ  

╠ ̆ ╠ Ҭ̆ Ҍ ῒז Ȃ 

0 TF  

ԊⱵ ⱳ ғ Ȃ 

ԍ IN ̆ USBFS_HCHxLEN PCNTᵝ⁞⌠ 0 ̆ ᵝ

ᵝȂ 

ԍ OUT ̆ ᴆ׆ RxFIFOҬ ₮ѿҩ TF ̆ ᵝ

ᵝȂ 

Һ xҬ ᶏ ̂USBFS_HCHxINTEÑ̂x = 0é7̆ ῒҬ xҹҺ

̃ 

Ẓ ̔0x050C +̂Һ  × 0x20̃ 

ᵝṿ̔0x0000 0000 

USBFS_HCHxINTF ῤҬ ᵝ Ҭ ᶏ ᵝȂ ᵝ

ᴆ ᵝ̆USBFS_HCHxINTF ῤ ᵝ ѿҩ Ҭ Ȃ ῤ ᵝ

ᴆ ᵝ Ȃ 

̂32ᵝ̃  

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

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

Ḡ

 

D
T

E
R

IE
 

R
E

Q
O

V
R

IE
 

B
B

E
R

IE
 

U
S

B
E

R
IE

 

Ḡ

. 

A
C

K
IE

 

N
A

K
IE

 

S
T

A
L

L
IE

 

Ḡ

 

C
H

IE
 

T
F

IE
 

 rw rw rw rw  rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿ 

10 DTERIE ℗ Ҭ ᶏ  

0̔ ℗ Ҭ  

1̔ᶏ ℗ Ҭ  

9 REQOVRIE ↓҉ Ҭ ᶏ  

0̔ ↓҉ Ҭ  

1̔ᶏ ↓҉ Ҭ  

8 BBERIE ұ Ҭ ᶏ  

0̔ ұ Ҭ  

1̔ᶏ ұ Ҭ  

7 USBERIE USB Ҭ ᶏ  

0̔ USB Ҭ  

1̔ᶏ USB Ҭ  

6 Ḡ  Ḡ ᵝṿ 

5 ACKIE ACKҬ ᶏ  

0̔ ACKҬ  

1̔ᶏ ACKҬ  

4 NAKIE NAKҬ ᶏ  

0̔ NAKҬ  

1̔ᶏ NAKҬ  

3 STALLIE STALLҬ ᶏ  

0̔ STALLҬ  

1̔ᶏ STALLҬ  

2 Ḡ  Ḡ ᵝṿ 

1 CHIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ᶏ Ҭ Ҭ  
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0 TFIE ᴰ Ҭ ᶏ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

Һ x ̂USBFS_HCHxLEÑ̂x = 0é7̆ ῒҬ xҹҺ  ̃

Ẓ ̔0x0510 +̂Һ  × 0x20̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

D
P

ID
[1

:0
] 

P
C

N
T

[9
:0

] 

T
L

E
N

[1
8

:1
6

] 

 rw rw rw 

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

T
L

E
N

[1
5

:0
] 

rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿ 

30:29 DPID[1:0] PID 

ᴆ ᴰ ӊ╠Ώ ᵝ Ȃ ԍ OUTᴰ ̆ ᵝ ѿҩᴰ

PIDȂ ԍ INᴰ ̆ ᵝ ѿҩ PID̆ ғ

PIDҌ ̆ ᴪ DTER ᵝȂ ᴰ ӊ ̆USBFS USB

ꜚ ℗ ᵝ Ȃ 

00̔DATA0 

10̔DATA1 

11̔SETUPֽ̂ ԍ └ᴰ ̃ 

01̔Ḡ  

28:19 PCNT[9:0]  

ѿҩᴰ Ҭ ̂OUT̃ ̂IÑ ҩ Ȃ 

ᴆ ᶏ ӊ╠Ώ ᵝ Ȃ ᴰ ꜚӊ ̆ ᵝ USBFS ᴰ

ҩ ̆ ꜚ⁞ Ȃ 

18:0 TLEN[18:0] ᴰ  

ѿ ᴰ Ȃ 

ԍ OUTᴰ ̆ ᵝ ҹ OUTᴰ Ҭ Ȃ ᴆ



                                                                GD32F3x0Ύ 

612 
 

 

ᶏ ӊ╠Ώ ᵝ Ȃ ᴆ FIFOҬΏ῀ѿҩ ̆

ᵝ ץ Ҭ ⁞ Ȃ 

ԍ INᴰ ̆ ᴆ׆ RxFIFOҬ ѿҩ ̆ ᵝ Ӟץ Ҭ

⁞ Ȃ 

23.7.3. └  

̂USBFS_DCFG̃ 

Ẓ ̔0x0800 

ᵝṿ̔0x0000 0000 

҉ ȁ ҽ ֓ └ פ ̆ ῤ ҹ Ȃ ∆ ̆Ҍ

ץ ṿȂ 

̂32ᵝ̃  

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

Ḡ

 

 

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

Ḡ

 

E
O

P
F

T
[1

:0
] 

D
A

R
[6

:0
] 

Ḡ

 

N
Z

L
S

O
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ᵝ/ᵝ    

31:13 Ḡ  Ḡ ҹ ᵝṿ 

12:11 EOPFT[1:0]  

ӈ  

00̔80%  

01̔85%  

10̔90%   

11̔95%  

10:4 DAR[6:0]  

ᵝ ӈ USB ̆USBFS ᵝ פ ̆ ⌠

Һ פ ̆ ᴆ  

3 Ḡ  Ḡ ҹ ᵝṿ 
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2 NZLSOH OUT  

└ᴰ OUT ̆ USB ⌠ѿҩ ̆

└ └ USBFS ̆ STALL Ḥ Ȃ  

0̔ ҹ ̆ OUT └ NAKS STALLᵝ̆

 

1̔ STALL ̆ҌḠ ⌠ OUT  

1:0 DS[1:0]  

└ ῀Һ  

11̔ῃ  

ῒ̔זḠ  

└ ̂USBFS_DCTL̃ 

Ẓ ̔0x0804 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

 

G
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S
 

S
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W
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P
 

 rw w w w w  r r rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ҹ ᵝṿ 

11 POIF ҉ ∆  

ᴆ ᵝ̆ USBFS ׆ Ҋ ̆ ∆ Ȃ 

10 CGONAK ῃ OUT NAK 

ᴆ ᵝ׆ GONSᵝ 

9 SGONAK ῃ OUT NAK 

ᴆ ᵝ׆ ᵝ GONS ᵝȂ 

GONSᵝҹ ̆ ᵝᴪ USBFS_GINTF GONAK ̆

ᴆ ῬΏ ᵝ╠ GONAK Ȃ 
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8 CGINAK ῃ IN NAK 

ᴆ ᵝ׆ GINSᵝ 

7 SGINAK ῃ IN NAK 

ᴆ ᵝ׆ ᵝ GINS ᵝ 

GINSᵝҹ ̆ ᵝᴪ USBFS_GINTF GINAK ̆

ᴆ ῬΏ ᵝ╠ GINAK Ȃ 

6:4 Ḡ  Ḡ ҹ ᵝṿ 

3 GONS ῃ OUT NAK  

0̔USBFS OUTԊⱵ Ḥ ץ Ḡ OUT Rx FIFO

ȁ NAKSȁSTALLᵝ Ȃ 

1̔USBFS OUTԊⱵ NAK Ḥ ̆ҌḠ OUT Ȃ 

2 GINS ῃ IN NAK  

0̔USBFS INԊⱵ Ḥ Tx FIFO ȁ NAKSȁSTALLᵝ

Ȃ 

1̔USBFS INԊⱵ NAK Ḥ  

1 SD  

ᴆ USB ҉ ̆ 1 ᵝ ̆῏ DP ҉ ҉ ׆̆

Һ Ȃ 

0̔  

1̔  

0 RWKUP  

̆ ᴆ ᵝ ѿҩ Ḥ Һ USB  

0̔ Ḥ  

1̔ Ḥ  

̂USBFS_DSTAT̃ 

Ẓ ̔0x0808 

ᵝṿ̔0x0000 0000 

Ҋ USBFS Ḥ Ȃ 

̂32ᵝ̃  

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

Ḡ

 

E
S

[1
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] 

S
P

S
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r  r r 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ҹ ᵝṿ 

21:8 FNRSOF[13:0] SOF  

USBFSᴪ ⌠ѿҩ SOFפ Ȃ 

7:3 Ḡ  Ḡ ҹ ᵝṿ 

2:1 ES[1:0] ҽ  

ҽ ̆ USBFS_GINTF ENUMF ̆

ᴆ ץ Ȃ 

11̔ῃ  

ῒ̔זḠ  

0 SPST  

ᵝ ԍ Ȃ 

0̔  

1̔ Ҍ  

IN Ҭ ᶏ ̂USBFS_DIEPINTEÑ 

Ẓ ̔0x810 

ᵝṿ̔0x0000 0000 

USBFS_DIEPxINTF Ҭ Ҭ ᶏ ᵝ̆ ᴆ 1 ᵝ̆ῒ

USBFS_DIEPxINTFҬ ᵝ ץ ѿҩ USBFS_DAEPINT Ҭ Ȃ

ᵝ ץ ᴆ ᵝ Ȃ 

̂32ᵝ̃  

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

Ḡ

 

 

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



                                                                GD32F3x0Ύ 

616 
 

 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ҹ ᵝṿ 

6 IEPNEEN IN NAK Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

5 Ḡ  Ḡ ҹ ᵝṿ  

4 EPTXFUDEN Tx FIFOҊ Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

3 CITOEN └ INԊⱵ Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

2 Ḡ  Ḡ ҹ ᵝṿ 

1 EPDISEN Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

0 TFEN ᴰ Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

OUT Ҭ ᶏ ̂USBFS_DOEPINTEÑ 

Ẓ ̔0x0814 

ᵝṿ̔0x0000 0000 

USBFS_DOEPxINTFҬ Ҭ ᶏ ᵝ̆ ᴆ 1 ᵝ̆ῒ

USBFS_DOEPxINTFҬ ᵝ ץ ѿҩ USBFS_DAEPINT Ҭ Ȃ

ᵝ ץ ᴆ ᵝ Ȃ 

̂32ᵝ̃  
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ᵝ/ᵝ    

31:6 Ḡ  Ḡ ҹ ᵝṿ 

6 BTBSTPEN SETUP Ҭ ᶏ ᵝֽ̂ ԍ └ OUT ̃ 

0̔ Ҭ  

1̔ᶏ Ҭ  

5 Ḡ  Ḡ ҹ ᵝṿ 

4 EPRXFOVREN Rx FIFO҉ Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

3 STPFEN SETUP Ҭ ᶏ ᵝֽ̂ ԍ └ OUT ̃ 

0̔ Ҭ  

1̔ᶏ Ҭ  

2 Ḡ  Ḡ ҹ ᵝṿ 

1 EPDISEN Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

0 TFEN ᴰ Ҭ ᶏ ᵝ 

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ ̂USBFS_DAEPINT̃ 

Ẓ ̔0x0818 

ᵝṿ̔0x0000 0000 

ѿҩ Ҭ ̆USBFS 1 ᵝ̆ ᴆ

Ҭ Ҭ Ȃ 
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̂32ᵝ̃  
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ᵝ/ᵝ    

31:20 Ḡ  Ḡ ҹ ᵝṿ 

19:16 OEPITB[3:0] OUT Ҭ ᵝ 

ҩᵝף ѿҩ OUT ̔Bit16ף OUT 0̆Bit19ף OUT 3 

15:4 Ḡ  Ḡ ҹ ᵝṿ 

3:0 IEPITB[3:0] IN Ҭ ᵝ 

ҩᵝף ѿҩ IN ̔Bit0ף IN 0̆Bit3ף IN 3 

Ҭ ᶏ ̂USBFS_DAEPINTEÑ 

Ẓ ̔0x081C 

ᵝṿ̔0x0000 0000 

ᴆᶏ Ҭ ̆ Ҭ ᵝ 1

USBFS_GINTF Ҭ OEPIF IEPIFȂ 

̂32ᵝ̃  

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

Ḡ

 

O
E

P
IE

[3
:0

] 

 rw 

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

Ḡ

 

IE
P

IE
[3

:0
] 

 rw 



                                                                GD32F3x0Ύ 

619 
 

 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ҹ ᵝṿ 

19:16 OEPIE[3:0] OUT Ҭ ᶏ ᵝ 

0̔ OUT nҬ  

1̔ᶏ OUT nҬ  

ҩᵝף ѿҩ OUT ̔Bit16 OUT 0̆Bit19 OUT 3 

15:4 Ḡ  Ḡ ҹ ᵝṿ 

3:0 IEPIE[3:0] IN Ҭ ᶏ ᵝ 

0̔ IN nҬ  

1̔ᶏ IN nҬ  

ҩᵝף ѿҩ IN ̔Bit0 IN 0̆Bit3 IN 3 

VBUS ̂USBFS_DVBUSDT̃ 

Ẓ ̔0x0828 

ᵝṿ̔0x0000 17D7 

̂32ᵝ̃  
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rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ҹ ᵝṿ 

15:0 DVBUSDT[15:0] VBUS  

SRP Ҭ̆ VBUS ‖֟ ̆ ѿҩ ̆ ӈԅ VBUS

̆ 1024*DVBUSDT[15:0] *TUSBCLOCK̆TUSBCLOCK USB

Ȃ 

VBUS‖ ̂USBFS_DVBUSPT̃ 

Ẓ ̔0x082C 
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ᵝṿ̔0x0000 05B8 

̂32ᵝ̃  
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 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ҹ ᵝṿ 

11:0 DVBUSPT[11:0] VBUS ‖  

ӈ VBUS ‖ ̆ ᾟ 1024*DVBUSPT[15:0] *TUSBCLOCK̆

TUSBCLOCK USB  

IN FIFOҬ ᶏ ̂USBFS_DIEPFEINTEÑ 

Ẓ ̔0x0834 

ᵝṿ̔0x0000 0000 

IN Tx FIFO Ҭ ᶏ ᵝ 

̂32ᵝ̃  
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ᵝ/ᵝ    
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31:4 Ḡ  Ḡ ҹ ᵝṿ 

3:0 IEPTXFEIE[3:0] IN Tx FIFO Ҭ ᶏ ᵝ 

└ USBFS_DIEPxINTF TXFEᵝ ѿҩ

USBFS_DAEPINT Ҭ ᵝ 

Bit0 IN 0̆Bit5 IN 5 

0̔ FIFO Ҭ  

1̔ᶏ FIFO Ҭ  

IN 0 └ ̂USBFS_DIEP0CTL̃ 

Ẓ ̔0x0900 

ᵝṿ̔0x0000 8000 

̂32ᵝ̃  
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ᵝ/ᵝ    

31 EPEN ᶏ  

ᴆ ᵝȁUSBFS  

0̔  

1̔ ᶏ  

ᴆ ᵬ ᶏ  

30 EPD  

ᴆ ᵝ ᵝ׆ ̆ ᴆ ᵬ ᶏ Ȃ 

29:28 Ḡ  Ḡ ҹ ᵝṿ 

27 SNAK ᵝ NAK 

ᴆ ᵝ ᵝ NAKSᵝ 

26 CNAK NAK 

ᴆ ᵝ ᵝ NAKSᵝ 
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25:22 TXFNUM[3:0] Tx FIFO  

ӈ IN 0 Tx FIFO  

21 STALL STALL  

INפ ̆ ᴆ ץ 1 ᵝ STALL ̆ ԍ OUT

0̆ SETUPפ ̆USBFS ᵝȂ ᵝ NAKSᵝ

USBFS_DCTL GINSᵝᴨᾢ ̆ STALL NAKSᵝ

ᵝ̆STALLᵝ Ȃ 

20 Ḡ  Ḡ ҹ ᵝṿ 

19:18 EPTYPE[1:0]  

ҹô00ô,└ Ȃ 

17 NAKS NAK  

STALLᵝ USBFS_DCTL ᵝ GINS ̆ ᵝ └

USBFS NAK Ȃ 

0̔ Tx FIFO ̆USBFS  

1̔USBFS ҹ INפ NAK  

ᵝ ᵝ̆ ץ ᵝ CNAK ᵝ SNAK └ ᵝ 

16 Ḡ  Ḡ ҹ ᵝṿ 

15 EPACT  

ԍ 0 ̆ ҹó1ô 

14:2 Ḡ  Ḡ ҹ ᵝṿ 

1:0 MPL[1:0]  

ӈԅ └ ̆ USB 2.0 ̆ └ᴰ ̆

̔ 

00̔64  

01̔32  

10̔16  

11̔8  

IN x └ ̂USBFS_DIEPxCTL̃̂ x = 1..3̆ x ̃ 

Ẓ ̔0x0900 +̂  x 0x20̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  
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rs rs w w w w rw rw/rs  rw r r 
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rw  rw 

 

ᵝ/ᵝ    

31 EPEN ᶏ  

ᴆ ᵝ̆USBFS  

0̔  

1̔ ᶏ  

ᴆ ᵬ ᶏ  

30 EPD  

ᴆ ᵝ ᵝ׆ ̆ ᴆ ᵬ ᶏ Ȃ 

29 SODDFRM 

 

SD1PID 

̂ ԍ IN ̃ 

ᴆ 1 ᵝ 1 EOFRMᵝ 

DATA1 PID̂ ԍҬ IN ̃ 

ᴆ 1 ᵝ 1 DPIDᵝ 

28 SEVENFRM  

 

SD0PID 

Ẽ ̂ ԍ IN ̃ 

ᴆ 1 ᵝ EOFRMᵝ 

DATA0 PID̂ ԍҬ IN ̃ 

ᴆ 1 ᵝ DPIDᵝ 

27 SNAK NAK 

ᴆ 1 ᵝ 1 NAKSᵝ 

26 CNAK NAK 

ᴆ 1 ᵝ NAKSᵝ 

25:22 TXFNUM[3:0] Tx FIFO  

ᵝ ӈԅ IN Tx FIFO  

21 STALL STALL  

INפ ̆ ᴆ ץ 1 ᵝ STALL Ȃ ᵝ

NAKSᵝ USBFS_DCTL GINSᵝᴨᾢ ̆ STALL NAKS

ᵝ ᵝ̆STALLᵝ Ȃ 

ԍ └ IN ̔ 

OUT ⌠ SETUPפ ̆ USBFS ץ ᵝ̆ ᴆҌ

ᵝȂ 
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ԍҬ IN ̔ 

ᴆ ץ ᵝȂ 

20 Ḡ  Ḡ ҹ ᵝṿ 

19:18 EPTYPE[1:0]  

ӈ ᴰ ̔ 

00̔ └ 

01̔  

10̔  

11̔Ҭ  

17 NAKS NAK  

STALLᵝ USBFS_DCTL ᵝ GINS ̆ ᵝ └

USBFS NAK ̔ 

0̔ Tx FIFO ̆USBFS  

1̔USBFS ҹ INפ NAK  

ᵝ ᵝ̆ ץ ᵝ CNAK ᵝ SNAK └ ᵝ 

16 EOFRM 

 

 

 

 

DPID 

Ẽ ̂ ԍ IN ̃ 

ԍ ᴰ ̆ ᴆ ᶏ ᵝ └ USBFS Ẽ ҹ INԊⱵ

̆ ╠ Ẽ Ҍ ᵝ̆USBFS ѿҩ ̔ 

0̔ Ẽ  

1̔  

PID̂ ԍҬ IN ̃ 

ᴰ Ҭ̆ PID └̆ ᴰ ӊ╠̆ ᴆ

SD0PID ᵝ̆ USB Ҭ PID └̆USBFS ᴰ

ҬḠ ᵝȂ 

0̔ PID DATA0 

1̔ PID DATA1 

15 EPACT  

ᵝ └ ̆ ̆ ᴋᵥפ ̆ҌẠᴋᵥ Ȃ 

14:11 Ḡ  Ḡ ҹ ᵝṿ 

10:0 MPL[10:0] ӈ  

OUT 0 └ ̂USBFS_DOEP0CTL̃ 

Ẓ : 0x0B00 

ᵝṿ: 0x0000 8000 

̂32ᵝ̃  

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

31 EPEN ᶏ  

ᴆ ᵝ̆USBFS  

0̔  

1̔ ᶏ  

ᴆ ᵬ ᶏ Ȃ 

30 EPD  

ԍ OUT 0̆ ᵝ ҹ 0 

29:28 Ḡ  Ḡ ҹ ᵝṿ 

27 SNAK NAK 

ᴆ 1 ᵝ 1 NAKSᵝ 

26 CNAK NAK 

ᴆ 1 ᵝ NAKSᵝ 

25:22 Ḡ  Ḡ ҹ ᵝṿ 

21 STALL STALL  

OUTԊⱵҬ̆ ᴆ ץ 1 ᵝ STALL ̆ ԍ OUT 0̆

SETUPפ ̆USBFS ᵝȂ ᵝ NAKSᵝ

USBFS_DCTL GINSᵝᴨᾢ ̆ STALL NAKSᵝ ᵝ̆

STALLᵝ Ȃ 

20 SNOOP  

ᵝ └ OUT ̆ Ҭ̆USBFSҌῬ

CRCṿ 

0̔  

1̔ ᶏ  

19:18 EPTYPE[1:0]  

ԍ └ ̆ ᵝ ҹò00ñ 
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17 NAKS NAK  

STALLᵝ USBFS_DCTL ᵝ GINS ̆ ᵝ └

USBFS NAK ̔ 

0̔ Rx FIFO ̆USBFS  

1̔USBFSҹ OUTԊⱵ NAK  

ᵝ ᵝ̆ CNAK SNAKᵝ └ ᵝ 

16 Ḡ  Ḡ ҹ ᵝṿ 

15 EPACT  

ԍ 0̆ ҹ 1 

14:2 Ḡ  Ḡ ҹ ᵝṿ 

1:0 MPL[1:0]  

ᵝ ᵝ̆ῒ ṿ ԍ USBFS_DIEP0CTL ᵝ MPL̔ 

00̔64  

01̔32  

10̔16  

11̔8  

OUT x └ ̂USBFS_DOEPxCTL̃ ̂ x= 1..3̆ x

̃ 

Ẓ ̔0x0B00 +̂  x 0x20̃ 

ᵝṿ̔0x0000 0000 

ᴆ └ OUT ץ0 ҩ OUT  

̂32ᵝ̃  
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ᵝ/ᵝ    

31 EPEN ᶏ  
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ᴆ ᵝ̆USBFS  

0̔  

1̔ ᶏ  

ᴆ ᵬ ᶏ Ȃ 

30 EPD  

ᴆ 1 ᵝ ̆ ᴆ ᵬ ᶏ Ȃ 

29 SODDFRM 

 

 

SD1PID 

̂ ԍ OUT ̃ 

ᵝ OUT  

ᴆ 1 ᵝ ᵝ EOFRMᵝ 

DATA1 PID̂ ԍҬ OUT ̃ 

ᴆ 1 ᵝ ᵝ DPIDᵝ 

28 SEVENFRM 

 

SD0PID 

Ẽ ̂ ԍ OUT ̃ 

ᴆ 1 ᵝ EOFRMᵝ 

DATA0 PID̂ ԍҬ OUT ̃ 

ᴆ 1 ᵝ DPIDᵝ 

27 SNAK NAK 

ᴆ 1 ᵝ׆ 1 NAKSᵝ 

26 CNAK NAK 

ᴆ 1 ᵝ׆ NAKSᵝ 

25:22 Ḡ  Ḡ ҹ ᵝṿ 

21 STALL STALL  

OUTԊⱵҬ̆ ᴆ ץ 1 ᵝ STALL Ȃ ᵝ

NAKSᵝ USBFS_DCTL GINSᵝᴨᾢ ̆ STALL NAKS

ᵝ ᵝ̆STALLᵝ Ȃ 

ԍ └ OUT ̔ 

OUT SETUPפ ̆ USBFS ץ ᵝ̆ ᴆҌ

ᵝȂ 

ԍҬ OUT  

ᴆ ץ ᵝ 

20 SNOOP  

ᵝ └ OUT ̆ Ҭ̆USBFSҌῬ

CRCṿ 

0̔  

1̔ ᶏ  

19:18 EPTYPE[1:0]  

ӈ ᴰ  

00̔ └ 
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01̔  

10̔  

11̔Ҭ  

17 NAKS NAK  

STALLᵝ USBFS_DCTL ᵝ GONS ̆ ᵝ └

USBFS NAK ̔ 

0̔ Rx FIFO ̆  

1̔USBFSҹ OUTԊⱵ NAK  

ᵝ ᵝ̆ CNAK SNAKᵝ └ ᵝ 

16 EOFRM 

 

 

 

 

DPID 

Ẽ ̂ ԍ OUT ̃ 

ԍ ᴰ ̆ ᴆ ᶏ ᵝ └ USBFS Ẽ

OUTԊⱵ̆ ╠ Ẽ Ҍ ᵝ̆USBFSҌḠ  

0̔ Ẽ  

1̔  

PID̂ ԍҬ ̃ 

ᴰ Ҭ̆ PID └̆ ᴰ ӊ╠̆ ᴆ

SD0PID ᵝ̆ USB Ҭ PID └̆USBFS ᴰ

ҬḠ ᵝȂ 

0̔ PID DATA0 

1̔ PID DATA1 

15 EPACT  

ᵝ └ ̆ ̆ ᴋᵥפ ̆ҌẠᴋᵥ  

14:11 Ḡ  Ḡ ҹ ᵝṿ 

10:0 MPL[10:0] ᵝ ӈ  

IN xҬ ̂USBFS_DIEPxINTF̃̂ x = 0..3̆ x

̃ 

Ẓ ̔0x0908 +̂  x 0x20̃ 

ᵝṿ̔0x0000 0080 

IN Ԋᴆ̆ ѿҩ IN Ҭ ̆ Ҭ

׆̆ Ҭ Ȃ ᵝ ᴆ ᵝ̆ ԅ TXFEᵝ̆ ᵝΏ 1 Ȃ 

̂32ᵝ̃  

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

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

Ḡ

 

T
X

F
E

 

IE
P

N
E

 

Ḡ

 

E
P

T
X

F
U

D
 

C
IT

O
 

Ḡ

 

E
P

D
IS

 

T
F

 

 r rc_w1  rc_w1 rc_w1  rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ҹ ᵝṿ 

7 TXFE FIFO  

Tx FIFO ⌠ USBFS_GAHBCS ᵝ TXFTH ӈ ṿȂ 

6 IEPNE IN NAK  

USBFS_DIEPxCTL ᵝ SNAK ̆ ᵝ ץ Ώ 1

CNAKᵝ 

5 Ḡ  Ḡ ҹ ᵝṿ 

4 EPTXFUD Tx FIFOҊ  

INפ ̆Tx FIFO ̆ Ȃ 

3 CITO └ INԊⱵ Ҭ  

└ INԊⱵҬ̆ ̆ ᵝ  

2 Ḡ  Ḡ ҹ ᵝṿ 

1 EPDIS  

̆ ᵝ  

0 TF ᴰ  

INԊⱵ ̆ ᵝ Ȃ 

OUT xҬ ̂USBFS_DOEPxINTF̃̂ x = 0..3̆ x

̃ 

Ẓ ̔0x0B08 +̂  x 0x20̃ 

ᵝṿ̔0x0000 0000 

OUT Ԋᴆ̆ ѿҩ OUT Ҭ ̆ Ҭ

׆̆ Ҭ Ȃ ᵝ ᴆ ᵝ̆ ᵝΏ 1 Ȃ 

̂32ᵝ̃  

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

 

 

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

Ḡ
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Ḡ

 

E
P

R
X

F
O

V
R

 

S
T
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F

 

Ḡ

 

E
P

D
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T
F

 

 rc_w1/rw  rc_w1 rc_w1  rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ҹ ᵝṿ 

6 BTBSTP SETUP ̂ ԍ └ OUT ̃ 

ѿҩ └ OUT 3ҩ SETUP ̆ Ȃ 

5 Ḡ  Ḡ ҹ ᵝṿ 

4 EPRXFOVR Rx FIFO҉  

OUTפ ̆ OUT Rx FIFO ̆

ᵝ Ȃ ’Ҋ̆USBFSҌ OUT ̆ ѿҩ NAK

Ȃ 

3 STPF SETUP ̂ ԍ └ OUT ̃ 

ѿҩ SETUP ̆Ӟ USBFS ѿҩ setupפ ԅѿҩ IN

OUTפ ̆ ᵝ ᵝȂ 

2 Ḡ  Ḡ ҹ ᵝṿ 

1 EPDIS  

̆ ᵝ  

0 TF ᴰ  

OUTԊⱵ ̆ ᵝ  

IN 0D ̂USBFS_DIEP0LEÑ 

Ẓ ̔0x0910 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

 

P
C

N
T

[1
:0

] 

Ḡ

 

 rw  

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

Ḡ

 

T
L

E
N

[6
:0

] 

 rw 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ҹ ᵝṿ 

20:19 PCNT[1:0]  

ᴰ Ҭ  

ᶏ ӊ╠̆ ᴆ ᵝ̆ ᴰ ̆ ⱳ

ꜚ⁞ Ȃ 

18:7 Ḡ  Ḡ ҹ ᵝṿ 

6:0 TLEN[6:0] ᴰ  

ѿ ᴰ  

INᴰ Ҭ ̆ ᶏ ӊ╠̆ ᴆ ᵝ̆

ᴆ ⱳ Ώ῀ Tx FIFOҬ̆ ⁞ ҍ

ṿȂ 

OUT 0D ̂USBFS_DOEP0LEÑ 

Ẓ ̔0x0B10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

S
T

P
C

N
T
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:0

] 

Ḡ

 

P
C

N
T

 

Ḡ

 

 rw  rw  

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

Ḡ

 

T
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N

[6
:0

] 
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 rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ҹ ᵝṿ 

30:29 STPCNT[1:0] SETUP  

ӈ ץ SETUP  

SETUPᴰ ӊ╠̆ ̆ SETUP ⌠ ̆ ṿ⁞ 1̆

⌠ 0 ̆ USBFS_DOEP0INTF BTBSTP Ȃ 

00̔0ҩ  

01̔1ҩ  

10̔2ҩ  

11̔3ҩ  

28:20 Ḡ  Ḡ ҹ ᵝṿ 

19 PCNT  

ѿ ᴰ Ҭ ⌠ Ȃ 

ᶏ ╠̆ ᴆ ᵝ̆ ᴰ ̆ ⌠ ̆ ṿ

ꜚ⁞ Ȃ 

18:7 Ḡ  Ḡ ҹ ᵝṿ 

6:0 TLEN[6:0] ᴰ  

ᴰ Ҭ Ȃ 

OUTᴰ Ҭ ̆ ᶏ ӊ╠̆ ᴆ

ᵝ̆ ᴆ ⱳ Rx FIFOҬ̆ ⁞ ҍ

ṿȂ 

IN xD ̂USBFS_DIEPxLEÑ̂ x = 1..3̆ x

̃ 

Ẓ ̔0x910 +̂  x 0x20̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

M
C

P
F

[1
:0

] 

P
C

N
T

[9
:0

] 

T
L

E
N

[1
8

:1
6

] 

 rw rw rw 

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

E
N

[1
5

:0
] 

rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ҹ ᵝṿ 

30:29 MCPF[1:0]  

USB IN Ȃ ԍ IN

PIDȂ 

01̔1ҩ  

10̔2ҩ  

11̔3ҩ  

28:19 PCNT[9:0]  

ᴰ Ҭ  

ᶏ ӊ╠̆ ᴆ ᵝ̆ ᴰ ̆ ⱳ

ꜚ⁞ Ȃ 

18:0 TLEN[18:0] ᴰ  

ᴰ  

INᴰ Ҭ ̆ ᶏ ӊ╠̆ ᴆ ᵝ̆

ᴆ ⱳ Ώ῀ Tx FIFOҬ̆ ⁞ ҍ

ṿȂ 

OUT xD ̂USBFS_DOEPxLEÑ̂ x = 1..3̆ x

̃ 

Ẓ ̔0x0B10 +̂  x 0x20̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

R
X

D
P

ID
/S

T
P
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N

T
[1

:0
] 

P
C

N
T

[9
:0

] 

T
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E
N

[1
8

:1
6

] 

 r/rw rw rw 

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

E
N

[1
5

:0
] 

rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ҹ ᵝṿ 

30:29 RXDPID[1:0] 

 

 

 

 

 

STPCNT[1:0] 

PID̂ ԍ OUT ̃ 

Ḡ ѿҩ PID 

00̔DATA0   

10̔DATA1 

ῒ̔זḠ  

SETUP ̂ ԍ └ OUT ̃ 

ᵝ ӈ ץ SETUP  

SETUPᴰ ӊ╠̆ ̆ SETUP ⌠ ̆ ṿ⁞ 1̆

⌠ 0 ̆ USBFS_DOEP0INTF BTBSTP Ȃ 

00̔0ҩ  

01̔1ҩ  

10̔2ҩ  

11̔3ҩ    

28:19 PCNT[9:0]  

ᴰ Ҭ ⌠  

ᶏ ╠̆ ᴆ ᵝ̆ ᴰ ̆ ⌠ ̆ ṿ

ꜚ⁞ Ȃ 

18:0 TLEN[18:0] ᴰ  

ᴰ Ҭ  

INᴰ Ҭ ̆ ᶏ ӊ╠̆ ᴆ ᵝ̆

ᴆ ⱳ Rx FIFOҬ̆ ⁞ ҍ

ṿȂ 

IN x FIFO ̂USBFS_DIEPxTFSTAT̃̂ x = 0..3̆ x

̃ 

Ẓ ̔0x0918 +̂  x 0x20̃ 

ᵝṿ̔0x0000 0200 

ҩ Tx FIFO Ḥ Ȃ 

̂32ᵝ̃  

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

 

 

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

IE
P

T
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S
[1

5
:0

] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ҹ ᵝṿ 

15:0 IEPTFS[15:0] IN Tx FIFO  

IN Tx FIFO 32ᵝ ҹ ᵝ 

0̔FIFO  

1̔1  

é 

n̔n  

23.7.4. └ ̂USBFS_PWRCLKCTL̃ 

Ẓ ̔0x0E00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

 

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

Ḡ

 

S
H

C
L

K
 

S
U

C
L

K
 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ҹ ᵝṿ 
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1 SHCLK Ả HCLK 

Ả HCLK̆  

0̔HCLK Ả  

1̔HCLKẢ  

0 SUCLK Ả USB  

Ả USB ̆  

0̔USB Ả  

1̔USB Ả  
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24.  

24-1.  

   

1.0 ∆  2017 6 6  

2.0  2019 6 1  

2.1  2020 3 9  

2.2 

1. ⱴ VDDA Ȃ 

2. VDD/VDDA ⱴ VDDA ῏

Ȃ 

3. VDD/VDDA ľ VDDA VDDҌ

̆VDDA ԍ VDD̆ᵖ Ҍ 0.2VĿҬ 0.2V

ҹ 0.3VȂ 

4. ADCCON ᶏ ⱴľADC ᶏ tSU

̆tSU ṿ ΎĿȂ 

5. ⱳ ⱴ῏ԍ ┴

deepsleep / standby Ԋ Ȃ 

6. USART Һ 13.5 

MBits/s ҹ 6.75 MBits/sȂ 

7. SMBus SMBTYPEᵝ ҹ SMBSELᵝȂ 

8. ⱴ 13 2. Ȃ 

9. USBҺ ⱳ SOF Generate ḱ̔ 16HCLK

ҹ 12HCLK Ȃ 

2020 12 31  

2.3 

1. 0̂ SYSCFG_CFG0̃̔ ḱ PB9_HCCE

ᵝ ̆PB9_HCCE=0 ̆ᶏ ⱬȂ 

2. 1-1. GD32F3x0 ↓ ᴆ Ữ S̔RAM

20K ҹ 16KȂ 

3. Arm® Cortex®-M4 ȁ 1 1. Cortex®-M4

̔ ⱴ ᾝ FPUȂ 

4. ̔ ľ DMA Ҋ̆ PECEN

ᵝ 1 Ĭ2C ꜚ PECṿȂĿḱ

ҹľ DMA Ҋ̆ PECENᵝ PECTRANS

ᵝ 1̆I2C ꜚ PECṿȂĿ 

2021 05 31  

2.4 

1. ̔− ῏ԍ 32ᵝΏ ᵬ ̕ 

2. 14-1. 40kHẑIRC40K̃

/ ḱ̔ Ҭ

̕ 

3. ADC ῤ ̔ḱ ᴰ ῏

Ȃ 

4. WWDGT ̔ḱ WWDGT_CFG

Ҭ EWIEᵝ ̕ 

2021 12 31  
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5. ᾝ̂PMŨ ῤ ḱ Ȃ 

2.5 1. ⱴ GD32F310 ↓֟ Ȃ 2022 1 6  

2.6 

1. ῤ ̂I2C̃ ῤ ḱ ̕ 

2. ᵝ ᾝ̂RCŨ ̔ḱ 24-2. 

Ҋῤ

̂RCU_DSṼ ̆ 1.0V ḱ ҹ

ṿ̕ 

3. Ữ └ ̂DMÃ ̔ 9 4. DMA

Ҭ MEMTOMEM M2M̕ 

4. ̂TIMER̃ ῤ ḱ ̕ 

5. ̂ADC̃ ῤ ḱ ̕ 

6. ῀/ ₮ ̂GPIÕ ῤ ḱ ̕ 

7. ұ / ҉ ̂SPI/I2S̃ ῤ ḱ

̕ 

8. ̂USART̃ ῤ ḱ ̕ 

9. └ ̂FMC̃ ̔ ̂FMC_STAT̃

ᶏ ̂FMC_WSEÑ̆ḱ

PGERR̆BPENᵝ Ȃ 

2022 6 30  

2.7 

1. ‰ └ ̂CTC̃ ̔TSI_CTL0 Ҭ

MCN[2:0]ᵝ ṿḱ ̕ 

2. ᴰ └ ̂TSĨ ῤ ḱ Ȃ 

3. ̂TIMER̃ L̔2 − CI1FE0

CH1MS ῏ Ȃ 

2022 12 30  

2.8 

1. ᴰ └ ̂ TSĨ ̔ └ 0

̂TSI_CTL0̃Ҭ MCN[2:0]ᵝ ṿḱ Ȃ

̂TSI_PHM ḱ̃ TSI_PHM ᵝṿ  ̕

2. ̂RTC̃ RTC_ALRM0SS

MSKSSCᵝ ṿḱ ̕ 

3. ᾝ̂PMŨ VDD / VDDA ῤ

ḱ ̕ 

4. ᵝ ᾝ̂RCŨ APB1 ᵝ

̂ RCU_APB1RST ̃ ḱ TIMER5RST

TIMER13RST bitᵝ̕ 

5. ұ / ҉ ̂SPI/I2S̃ 20- 

53 Ҭ I2S Һ ḱ I2SSTDSEL ҹ

I2SSTDȂ 

6. ⱴ ↓ Ȃ 

2023 06 21  

2.9 

1. ᴰ └ ̂ TSĨ ̔ └ 0

̂TSI_CTL0̃Ҭ RGMODᵝḱ ҹ TRGMODᵝ  ̕

2. ῀/ ₮ ̂GPIÕ ḱ̔ 7.4

Ҭ Ȃḱ GPIO_ISTAT

2023 12 31  
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ᵝ ̕ 

3. ᵝ ᾝ̂RCŨ ̔4.2.1 ḱ

ADC ҹ 36M̕ 

4. ̂USART̃ U̔SART_CTL2

Ҭ DDREᵝ ḱ ̕ 

5. ̂CMP̃ ̔ῤ ѿ ḱ ̕ 

6. ̂DAC̃ ̔ῤ ѿ ḱ Ȃ 

3.0 

1. ⱴ GD32F355ȁGD32F370 ↓֟ ̕ 

2. Ữ ̔ḱ ̆

ῤ ȁAHB1ȁAHB2ȁPLL Һ ҹ 168MHz̆

APB1̆APB2 Һ ҹ 84MHz̕ 

3. ᵝ ᾝ̂RCŨ ̔ḱ Һ ҹ

168MHz̕ 

4. ̂WDGT̃ ̔ Һ

168MHz̆ḱ

̕ 

5. ̂USART̃ ̔

Һ 168MHz̆ḱ USART ҹ 10.5 

MBits/s̕ 

6. ̂TIMER̃ ̔ḱ TIMERx_INTF

CH0IF ᵝ Ȃ ḱ TIMER13/15/16

TIMERx_CHCTL0 CH0COMFEN ᵝ

Ȃḱ TIMER 15/16 TIMERx_CHCTL0

CH0MSᵝ 2bô10ȁ2bô11ҹḠ ṿȂ 

2024 3 1  

3.1 

1. ̂TIMER̃ ̔Ҭ ῀Ḥ BKIN

ҹ BRKIN̕ 

2. ұ / ҉ ̂SPI/I2S̃ ̔ḱ

I2SCHҬ Ҍ‰ ̕ 

3. ᵝ ᾝ̂RCŨ ̔ḱ ADC

ҹ 36MHz̕  

4. ̂RTC̃ ḱ̔ RTC_STAT SCPF

ᵝ ̕ 

5. ̂ADC̃ ῤ ḱ Ȃ 

2024 7 31  

3.2 

1. ̂TIMER̃ ̔ 16 8. Ҭ

ȁ 16 36. Ҭ ḱ

2'b10(downcount only)ҹ 2'b01(downcount only)̕ 

2. ᾝ̂PMŨ ̔ 3 2. ҉ / ᵝ

ȁ 3 3. LVD ṿ − № ṿῤ ̕ 

3. ұ ῃ ̂USBFS̃ ̔

ḱ ̕ 

4. ῤ ̂I2C̃ 1̔9.3.11 SMBus

2025 7 31  
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ḱ I2C SMBUS ̆ ׆ 35ms

ḱ ҹ 25ms̕ 

5. ұ / ҉ ̂SPI/I2S̃ 2̔0.4.4 

I2S ⱴ I2S Ԋ ̕ 

6. ᴰ └ ̂TSĨ ̔22.4.1. └ 0

̂TSI_CTL0̃ TSIENᵝ ḱ Ȃ 
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Important Notice  

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This 

document, including any product of the Company described in this document (the ñProductò), is owned by the Company 

according to the laws of the Peopleôs Republic of China and other applicable laws. The Company reserves all rights 

under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the 

Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the 

property of their respective owner and referred to for identification purposes only.  

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any 

kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor 

does the Company assume any liability arising out of the application or use of any Product. Any information provided in 

this document is provided only for reference purposes. It is the sole responsibility of the user of this document to 

determine whether the Product is suitable and fit for its applications and products planned, and properly design, program, 

and test the functionality and safety of its applications and products planned using the Product. The Product is designed, 

developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the 

Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities, 

atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, 

pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems 

(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not 

limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for 

example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, 

Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-

contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other 

transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected 

to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses"). 

Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company 

is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or 

distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product. 

Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its 

suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims 

for personal injury or death, arising from or related to any Unintended Uses of the Product.  

Information in this document is provided solely in connection with the Product. The Company reserves the right to 

make changes, corrections, modifications or improvements to this document and the Product described herein at any 

time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from 

future changes to them. Information in this document supersedes and replaces information previously supplied in any 

prior versions of this document. 
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