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2.4.3. ᵬ ̂FMC_OBKEỸ ................................................................................. 40 

2.4.4.  (FMC_STAT) ................................................................................................................ 40 

2.4.5. └  (FMC_CTL) .................................................................................................................. 41 

2.4.6.  (FMC_ADDR) .............................................................................................................. 42 

2.4.7.  (FMC_OBSTAT) .......................................................................................... 42 



                                                            GD32VF103 Ύ 

3 
 

2.4.8. / Ḡ  (FMC_WP) .................................................................................................. 43 

2.4.9. ֟ ID  (FMC_PID) ............................................................................................................. 43 
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1. Ữ  

GD32VF103 ↓ ᴆ ԍNuclei Bumblebee 32ᵝ └ ̆ῒҬBumblebee

ԍRSIC-V פ Ҋץ̆ RISC-V ȂRISC-V ҈

AHB №≢ ҹI-Code ȁD-Code ȂRISC-V Ữ ̆

Ҍ Ữ ̆ ᴪ AHB ҉ Ȃ Ữ ԅ ᵫ ̆ ᾢ

ӈ Ữ 4 GB Ữ ̆ᾟ№Ḡ ԅ Ȃ 

1.1. RISC-V  

RISC-V ԍᵞ ȁ ῀ ̆ΐ ꜚ № ȁ פ

‖ ῤ Ȃ

https://github.com/nucleisys/Bumblebee_Core_Doc ץ ῏ԍBumblebeeῤ

῏Ḥ Ȃ 32ҩ (GPRs) ԍ / ӗ ̔ 

Â RISC-VῚ RV32 IMAĈ32 GPRS̃̕ 

Â 2 ̆ ᵞ ԅᴨ ̕ 

Â ̂M̃ ̂Ũ ≢ ̕ 

Â ᴆӗ ᴆ ̕ 

Â ᴆ ⱴ / Ữ ̕ 

Â ᴆ  ̕פ

Â Ҍ Ҭ ̂NMĨ̕ 

Â ꜚ № פ ‖ ԍⱴ ף└ ̕ 

Â ╠ ᾢ ץ ̕ 

Â WFÎ Ҭ ̃̕ 

Â WFÊ Ԋᴆ̃ ̕ 

Â Ҭ ᴨᾢ / ̕ 

Â ԍ Ҭ ̕ 

Â Ҭ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â ‰4 JTAG ̕ 

Â ֜ԑ ⱳ ̕ 

Â 4ҩ ᴆ Ȃ 

1.2.  

GD32VF103 ↓ ᴆ 32 ᵝ ̆ ᶏ Ҭ ҩҺ ׆ ӊ

Ḥ ҹ Ȃ ѿҩ AHBԑ ȁңҩ AHB ңҩ APB Ȃ

AHBԑ ԑ ῏ Ҋ Ȃ 1-1. AHBԑ ԑ ῏ ↓ Ҭ ò̆1ò

Һ ץ AHB ԑ ׆ ̆ ᾝ Һ Ҍ

ץ AHBԑ ׆ Ȃ 

https://github.com/nucleisys/Bumblebee_Core_Doc
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1-1. AHBԑ ԑ ῏ ↓  

 IBUS DBUS SBUS DMA0 DMA1 

FMC-I 1         

FMC-D   1   1 1 

SRAM 1 1 1 1 1 

EXMC 1 1 1 1 1 

AHB     1 1 1 

APB1     1 1 1 

APB2     1 1 1 

҉ ĂHBԑ ῍ ҩҺ №̆≢ҹ I̔BUSȁDBUSȁSBUSȁDMA0ȁDMA1Ȃ

IBUS RISC-Vῤ פ ̆ ԍף׆ (0x0000 0000₩0x1FFF FFFF)Ҭ פ

ȂDBUS RISC-Vῤ ̆ ԍⱴ Ữ ץ̆ ף Ȃ

S̆BUS RISC-Vῤ ̆ ԍ פ ȁ ⱴ Ữץ

Ȃ ῤ SRAM ȂDMA0 DMA1№≢ DMA0 DMA1

Ữ Ȃ 

AHBԑ Ӟ ԅ ҩ׆ ̆№≢ҹ̔FMC-IȁFMC-DȁSRAMȁEXMCȁAHBȁ APB1

APB2ȂFMC-I Ữ └ פ ̆ FMC-D Ữ ȂSRAM

҉ Ữ ȂEXMC Ữ └ ȂAHB AHB׆ AHB

ĂPB1 APB2 APB׆ ң APB ȂAPB1 └ҹ54MHz ĂPB2 ץ

ῃ ̂ ⌠108MHz Ȃ̃ 

GD32VF103 ↓ ᴆ 1-1. GD32VF103 ↓ ᴆ Ȃ 
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1-1. GD32VF103 ↓ ᴆ  

ECLIC

Flash
Memory 

Controller

Flash
Memory

 SRAM
Controller

SRAM

AHB to APB 
Bridge 2

AHB to APB 
Bridge 1

USART0

SPI0

EXTI

GPIOA

GPIOB

USART1~2

SPI1~2

TIMER1~3

WWDGT

CAN0

Slave

Slave

Slave

Slave Slave

Master

Ibus

Dbus

Interrput request

 
 

 

POR/PDR

PLL
Fmax : 108MHz

LDO
1.2V

IRC
8MHz

HXTAL
3-25MHz

LVD

Powered By VDDA

Master

I2C0

I2C1

FWDGT

RTC

DAC

 
 

 

TIMER4~6

GPIOC

GPIOD

GPIOE

TIMER0

USART3~5

CAN1

ADC0~1

AHB Peripherals

FMC
USB 
FS

CRC RCU

GP DMA0 

Slave

EXMC

12-bit
SAR ADC

Powered By VDDA

RISC_V
CPU

Fmax:108MHz

JTAG

S
ys

te
m

D
C

o
d
e

IC
o
d
e

A
H

B
 M

a
trix

A
P

B
2
: F

m
a
x
 =

 1
0
8
M

H
z

A
P

B
1
: F

m
a
x
 =

 5
4
M

H
Z

Master

GP DMA1 

 

1.3. Ữ  

RISC-V ᵫ ̆ ᶏץ ԑ פ ⱴ / Ữ Ȃ ףפ

ᵝԍ Ữ ̆ᵖ Ҍ Ȃ Ữ ̆ Ữ ̆

I/O ѿҩ 4 GB ӊῤȂ RISC-V ̆
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ҹ 32 ᵝȂ ̆ҹԅ ᵞҌ ᴆ ̆ Ữ

RISC-V ᶫ ↕ ᾢ ӈ Ȃ Ữ Ҭ̆ѿ № RISC-

V ̆ғҌ Ȃ ̆ῒᵩ № ᶫ ӈᶏ ȂҊ

ԅ GD32VF103 ↓ ᴆ Ữ ̆ ף ȁSRAMȁ ῒז ᾢ ӈ Ȃ

₃Ӎ ҩ № ԅ 1KB ̆ ץ ҩ Ȃ 

1-2. GD32VF103 ↓ ᴆ Ữ  

ᾢ ӈ  

 
   

 

AHB 

0xA000 0000 - 0xA000 0FFF EXMC - SWREG 

RAM 

0x9000 0000 - 0x9FFF FFFF Ḡ  

0x7000 0000 - 0x8FFF FFFF Ḡ  

0x6000 0000 - 0x6FFF FFFF 

EXMC - 

NOR/PSRAM/SRA

M 

Peripheral AHB 

0x5000 0000 - 0x5003 FFFF USBFS 

0x4008 0000 - 0x4FFF FFFF Ḡ  

0x4004 0000 - 0x4007 FFFF Ḡ  

0x4002 BC00 - 0x4003 FFFF Ḡ  

0x4002 B000 - 0x4002 BBFF Ḡ  

0x4002 A000 - 0x4002 AFFF Ḡ  

0x4002 8000 - 0x4002 9FFF Ḡ  

0x4002 6800 - 0x4002 7FFF Ḡ  

0x4002 6400 - 0x4002 67FF Ḡ  

0x4002 6000 - 0x4002 63FF Ḡ  

0x4002 5000 - 0x4002 5FFF Ḡ  

0x4002 4000 - 0x4002 4FFF Ḡ  

0x4002 3C00 - 0x4002 3FFF Ḡ  

0x4002 3800 - 0x4002 3BFF Ḡ  

0x4002 3400 - 0x4002 37FF Ḡ  

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2C00 - 0x4002 2FFF Ḡ  

0x4002 2800 - 0x4002 2BFF Ḡ  

0x4002 2400 - 0x4002 27FF Ḡ  

0x4002 2000 - 0x4002 23FF FMC 

0x4002 1C00 - 0x4002 1FFF Ḡ  

0x4002 1800 - 0x4002 1BFF Ḡ  

0x4002 1400 - 0x4002 17FF Ḡ  

0x4002 1000 - 0x4002 13FF RCU 

0x4002 0C00 - 0x4002 0FFF Ḡ  

0x4002 0800 - 0x4002 0BFF Ḡ  

0x4002 0400 - 0x4002 07FF DMA1 

0x4002 0000 - 0x4002 03FF DMA0 

0x4001 8400 - 0x4001 FFFF Ḡ  
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ᾢ ӈ  

 
   

0x4001 8000 - 0x4001 83FF Ḡ  

APB2 

0x4001 7C00 - 0x4001 7FFF Ḡ  

0x4001 7800 - 0x4001 7BFF Ḡ  

0x4001 7400 - 0x4001 77FF Ḡ  

0x4001 7000 - 0x4001 73FF Ḡ  

0x4001 6C00 - 0x4001 6FFF Ḡ  

0x4001 6800 - 0x4001 6BFF Ḡ  

0x4001 5C00 - 0x4001 67FF Ḡ  

0x4001 5800 - 0x4001 5BFF Ḡ  

0x4001 5400 - 0x4001 57FF Ḡ  

0x4001 5000 - 0x4001 53FF Ḡ  

0x4001 4C00 - 0x4001 4FFF Ḡ  

0x4001 4800 - 0x4001 4BFF Ḡ  

0x4001 4400 - 0x4001 47FF Ḡ  

0x4001 4000 - 0x4001 43FF Ḡ  

0x4001 3C00 - 0x4001 3FFF Ḡ  

0x4001 3800 - 0x4001 3BFF USART0 

0x4001 3400 - 0x4001 37FF Ḡ  

0x4001 3000 - 0x4001 33FF SPI0 

0x4001 2C00 - 0x4001 2FFF TIMER0 

0x4001 2800 - 0x4001 2BFF ADC1 

0x4001 2400 - 0x4001 27FF ADC0 

0x4001 2000 - 0x4001 23FF Ḡ  

0x4001 1C00 - 0x4001 1FFF Ḡ  

0x4001 1800 - 0x4001 1BFF GPIOE 

0x4001 1400 - 0x4001 17FF GPIOD 

0x4001 1000 - 0x4001 13FF GPIOC 

0x4001 0C00 - 0x4001 0FFF GPIOB 

0x4001 0800 - 0x4001 0BFF GPIOA 

0x4001 0400 - 0x4001 07FF EXTI 

0x4001 0000 - 0x4001 03FF AFIO 

APB1 

0x4000 CC00 - 0x4000 FFFF Ḡ  

0x4000 C800 - 0x4000 CBFF Ḡ  

0x4000 C400 - 0x4000 C7FF Ḡ  

0x4000 C000 - 0x4000 C3FF Ḡ  

0x4000 8000 - 0x4000 BFFF Ḡ  

0x4000 7C00 - 0x4000 7FFF Ḡ  

0x4000 7800 - 0x4000 7BFF Ḡ  

0x4000 7400 - 0x4000 77FF DAC 

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6C00 - 0x4000 6FFF BKP 



                                                            GD32VF103 Ύ 

26 
 

ᾢ ӈ  

 
   

0x4000 6800 - 0x4000 6BFF CAN1 

0x4000 6400 - 0x4000 67FF CAN0 

0x4000 6000 - 0x4000 63FF 
Shared USB/CAN 

SRAM 512 bytes 

0x4000 5C00 - 0x4000 5FFF 
USB device FS 

registers   

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 5000 - 0x4000 53FF UART4 

0x4000 4C00 - 0x4000 4FFF UART3 

0x4000 4800 - 0x4000 4BFF USART2 

0x4000 4400 - 0x4000 47FF USART1 

0x4000 4000 - 0x4000 43FF Ḡ  

0x4000 3C00 - 0x4000 3FFF SPI2/I2S2 

0x4000 3800 - 0x4000 3BFF SPI1/I2S1 

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 Ḡ  

0x4000 1C00 - 0x4000 1FFF Ḡ  

0x4000 1800 - 0x4000 1BFF Ḡ  

0x4000 1400 - 0x4000 17FF TIMER6 

0x4000 1000 - 0x4000 13FF TIMER5 

0x4000 0C00 - 0x4000 0FFF TIMER4 

0x4000 0800 - 0x4000 0BFF TIMER3 

0x4000 0400 - 0x4000 07FF TIMER2 

0x4000 0000 - 0x4000 03FF TIMER1 

SRAM AHB 

0x2007 0000 - 0x3FFF FFFF Ḡ  

0x2006 0000 - 0x2006 FFFF Ḡ  

0x2003 0000 - 0x2005 FFFF Ḡ  

0x2002 0000 - 0x2002 FFFF Ḡ  

0x2001 C000 - 0x2001 FFFF Ḡ  

0x2001 8000 - 0x2001 BFFF Ḡ  

0x2000 5000 - 0x2001 7FFF 
SRAM 

0x2000 0000 - 0x2000 4FFF 

Code AHB 
0x1FFF F810 - 0x1FFF FFFF Ḡ  

0x1FFF F800 - 0x1FFF F80F Option Bytes 
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ᾢ ӈ  

 
   

0x1FFF B000 - 0x1FFF F7FF Boot loader 

0x1FFF 7A10 - 0x1FFF AFFF Ḡ  

0x1FFF 7800 - 0x1FFF 7A0F Ḡ  

0x1FFF 0000 - 0x1FFF 77FF Ḡ  

0x1FFE C010 - 0x1FFE FFFF Ḡ  

0x1FFE C000 - 0x1FFE C00F Ḡ  

0x1001 0000 - 0x1FFE BFFF Ḡ  

0x1000 0000 - 0x1000 FFFF Ḡ  

0x083C 0000 - 0x0FFF FFFF Ḡ  

0x0802 0000 - 0x083B FFFF Ḡ  

0x0800 0000 - 0x0801 FFFF Main Flash 

0x0030 0000 - 0x07FF FFFF Ḡ  

0x0010 0000 - 0x002F FFFF 
≢ ҹ Main Flash

Boot loader 
0x0002 0000 - 0x000F FFFF 

0x0000 0000 - 0x0001 FFFF 

1.3.1. ҉ SRAM Ữ  

GD32VF103 ↓ └ 32KB ҉SRAM̂ ҹ0x2000 0000 Ȃ̃ ȁ

(16 ) (32 ) Ȃ 

1.3.2. ҉  

GD32VF103 ↓ └ ץ ᶫ ҉FLASH Ữ ̆ №Ҋץ ̔ 

Â 128KBҺFLASH Ữ ̕ 

Â 18KB (boot loader)Ḥ Ữ ̕ 

Â ᴆ Ȃ 

└ ̂FMC̃ Ȃ 

1.4.  

GD32VF103 ↓ └ ᶫԅ҈ ̆ ץ BOOT0 BOOT1 ̆

1-3. Ȃ ңҩ ᴪ ᵝ ҩ CK_SYS( )

҉ Ȃ ̆ ҉ ᵝ ᵝ

BOOT0 BOOT1 Ȃѿ ңҩ ̆ ױ ץ ԍῒז

Ȃ 

1-3.  

 ꜚ  
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Boot1 Boot0 

Һ  x 0 

Ữ  0 1 

҉SRAM 1 1 

̔ ҹľҺ Ŀ ̆boot0 ҍGND ̆Ҍ Ȃ 

῀ Bootloader Ữ ̆ ԍ FLASH Ữ Ȃ GD32VF103

Ҭ̆Bootloader ץ USART0 (PA9 and PA10)̆USART1 (PD5 and PD6)̆USBFS 

(PA9, PA11 and PA12) ֜ԑȂ 

  



                                                            GD32VF103 Ύ 

29 
 

1.5.  

Ҭ Ữ Ḥ 96ᵝ ѿ IDȂ Ữ ҉ Ḥ

ҬȂ96ᵝ ѿ ID ԍ ѿ Ȃ ץ ᵬ ↓ ̆ ῃ ѿ №̆

Ȃ  

1.5.1. Ữ Ḥ  

̔0x1FFF F7E0 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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 Kbytesҹץ̆ ᵝ 

ᶛ ̔0x0008 8KbytesȂ 

15:0 FLASH_DENSITY 

[15:0] 

Flash Ữ  

ṿ ҉Flash Kbytesҹץ̆ ᵝ  

ᶛ ̔0x0020 32KbytesȂ 

1.5.2. ѿ ID (96ᵝ/ᵝ ) 

̔0x1FFF F7AC 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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] ѿID 
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̔0x1FFF F7B0 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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] ѿID 

 

̔0x1FFF F7B4 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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 ᶫԅ ҉ ⱳ Ȃ 128KB ῤ̆CPU

פ ȂFMCӞ ᶫԅ ̆ ץ̆ 32ᵝ 16ᵝ ᵬȂ 

2.2. Һ  

Â 128KB ҉ ԍ Ữ פ ̕ 

Â 128KB ῤ̆CPU פ ̕ 

Â ҹ1KB̕ 

Â 32ᵝ 16ᵝ ̆ ᵬ̕ 

Â ҹ16 ̕ 

Â ΐ Ḡ ⱳ ̆ ף ̕ 

Â ΐ Ḡ ⱳ ̆ ᵬȂ 

2.3. ⱳ  

2.3.1.  

Ữ ѿҩ 128KB Һ ( 128 1Kb№ ) ѿҩ ҹ18KB ԍ

Ḥ ȂҺ Ữ 128 ץ Ȃ Ữ

2-1. Ȃ 

2-1.  

   
 

̂ ̃ 

Һ Ữ  

0  0x0800 0000 - 0x0800 03FF 1KB 

1  0x0800 0400 - 0x0800 07FF 1KB 

2  0x0800 0800 - 0x0800 0BFF 1KB 

é é é 

127  0x0801 FC00 - 0x0801 FFFF 1KB 

Ḥ  
 

0x1FFF B000- 0x1FFF F7FF 18KB 

  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 ̆FMC_CTL ῀ ̆FMC_CTL Ҭ LKᵝ ҹ1Ȃ ᾢ

FMC_KEY Ώ῀0x45670123 0xCDEF89AB̆ ᶏץ FMC_CTL Ȃң Ώ

ᵬ ̆FMC_CTL LKᵝ ᴆ 0Ȃ ץ ᴆ FMC_CTL LKᵝҹ1

Ῥ FMC_CTL Ȃᴋᵥ FMC_KEY ᵬ ᴪ LKᵝ ׆1̆

FMC_CTL ̆ ѿҩ Ȃ 

FMC_CTL OBPGᵝ OBERᵝ FMC_CTL ѿ ׅ̆ ԋ

Ȃ ԋ Ӟ ң Ώ ᵬ̆ FMC_OBKEY ᾢ Ώ῀0x45670123

0xCDEF89AB̆ ᴆ FMC_CTL OBWENᵝ 1Ȃ ᴆ ץ FMC_CTL

OBWENᵝ 0 FMC_CTL OBPGᵝ OBERᵝȂ 

2.3.4.  

FMC ⱳ ѿҩҺ Ữ ∆ ҹ0xFFȂ ѿ ץ

̆ Ҍ ῒז ῤ ȂFMC Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â ᵝFMC_CTL PERᵝ̕ 

Â ̂0x08XX XXXX̃Ώ⌠FMC_ADDR0 ̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STAT ENDFᵝ ᵝȂ FMC_CTL ENDIEᵝ

1̆↕FMC ѿҩҬ Ȃ ̆ ḠΏ῀ Ȃ ↕

פ ̆ ᴆ ᴪñ òȂ ’Ҋ̆FMCҌᴪ ᶫᴋᵥ

₮ Ȃ ѿ ̆ ΏḠ ᵬ ̆ FMC_CTL ERRIE

ᵝ ᵝ̆ ᵬ ѿ ᵬ Ҭ Ȃ ᴆ FMC_STAT

WPERRᵝ ∞ Ҭ Ȃ 2-1. ᵬ ԅ ᵬ Ȃ 
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2-1. ᵬ  

ᵝPERᵝ̆

FMC_ADDR Ҭ

Ώ῀

LKᵝ ҹ0̙

ᵝSTARTᵝ̆

פ

FMC_CTL

BUSYᵝ ҹ0̙

BUSYᵝ ҹ0̙

 

2.3.5.  

FMC ᶫԅ ⱳ ∆ץ Һ Ữ ῤ Ȃ FMC_CTL Ҭ

MERҹ1 Ȃ ᵬ ΐᵣ Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â FMC_CTL MERᵝ 1̆Ώ῀  ̕פ

Â FMC_CTL STARTᵝ 1̆  FMC̕⌠פ

Â פ ̆FMC_STAT BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STAT ENDFᵝ ᵝȂ FMC_CTL ENDIEᵝ

1 F̆MC ѿҩҬ Ȃ ԍ ᵝҹ0xFFFF_FFFF̆ ץ

SRAMҬ ᶏ ΐ FMC ᵬȂ 

2-2. ᵬ ԅ ᵬ Ȃ 
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2-2. ᵬ  

ᵝMERᵝ

LKᵝ ҹ0̙

ᵝSTARTᵝ̆

פ

FMC_CTL

BUSYᵝ ҹ0̙

BUSYᵝ ҹ0̙

 

2.3.6. Һ Ữ  

FMC ᶫԅѿҩ32ᵝ /16ᵝ ⱳ ̆ ḱ Һ Ữ ῤ Ȃ ᵬᶏ

Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â FMC_CTL PGᵝ 1̕ 

Â DBUSΏѿҩ32ᵝ /16ᵝ ⌠ ̂0x08XX XXXX̃̕ 

Â פ ̆FMC_STAT BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

Һ Ữ ⱳ ̆FMC_STAT ENDFᵝ ᵝȂ FMC_CTL ENDIE

ᵝ 1̆FMC ѿҩҬ Ȃ ̆ / ᵬ

Ȃ ̆ Ώѿҩ 0x0ṿ̆FMC_STAT

PGERRᵝ 1̆ ᵬ Ȃ ̆ Ώ ᵬ╠ ḠPG

ᵝ ҹ1Ȃ ѿ ̆ ѿҩ ԍ Ḡ Ҭ̆ Ҍᴪ ⱳғ

FMC_STAT WPERRᵝ ᴪ ᵝȂ ң Ҋ̆ FMC_CTL ERRIE
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ᵝ 1̆FMC ѿ ᵬ Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ץ FMC_STAT

PGERRᵝ WPERRᵝ ∞ ѿ ԅȂ 2-3. ᵬ ԅҺ Ữ

ᵬ Ȃ 

2-3. ᵬ  

ҹPGᵝ

LKᵝ ҹ0̙

DBUSΏ῀ /

FMC_CTL

BUSYᵝ ҹ0̙

BUSYᵝ ҹ0̙

 

̔ ᾧ Ҭ ᵬ̆ ᵬȂ CPU ῀ ̆

ᵬ Ȃ 

2.3.7.  

FMC ᶫԅѿҩ ⱳ ∆ Ҭ Ȃ Ҋ ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â FMC_CTL ᵬᵝ̕ 

Â FMC_CTL OBWENᵝ 1̕ 

Â ᵝFMC_CTL OBERᵝ̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â פ ̆FMC_STAT BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 
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ⱳ F̆MC_STAT ENDFᵝ ᵝȂ FMC_CTL ENDIE

ᵝ 1̆FMC ѿҩҬ Ȃ 

2.3.8.  

FMC ᶫԅѿҩ / ⱳ ̆ ḱ ῤ Ȃ ῍ 8

Ȃ ᵞ Ȃ ᵞ ḱ F̆MC ꜚ

Ȃ ᵬ ҊȂ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â FMC_CTL ᵬᵝ̕ 

Â FMC_CTL OBWENᵝ 1̕ 

Â ᵝFMC_CTL OBPGᵝ̕ 

Â DBUSΏѿҩ32ᵝ /16ᵝ ⌠ ̕ 

Â פ ̆FMC_STAT BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STAT ENDFᵝ ᵝȂ FMC_CTL ENDIE

ᵝ 1̆FMC ѿҩҬ Ȃ ̆ / ᵬ

Ȃ ̆ Ώѿҩ 0x0ṿ̆FMC_STAT

PGERRᵝ 1̆ ᵬ Ȃ 

̆ ᵝᶏӊ Ȃ 

2.3.9.  

ᵝ ̆ ⱴ ⌠FMC_OBSTAT FMC_WP ̆

Ȃ ΐᵣҹ Ȃ ̆

Ҍ ̆FMC_OBSTAT OBERRᵝ 1̆ └ ҹ

0xFFȂ ῒ ҹ0xFF ↕̆OBERRᵝҌ ᵝȂ 2-2. 

Ȃ 

2-2.  

   

0x1fff f800 SPC ῃḠ ṿ 

0xA5̔ Ḡ  

0xA5 ᴋᵥṿ̔ Ḡ  

0x1fff f801 SPC_N SPC ṿ 

0x1fff f802 USER [7:4]̔Ḡ  

[3]̔BB 

0̔ ҹ׆Һ Ữ ꜚ ̆ bank1 ꜚ bank1׆̆

ꜚ̆ bank0׆↕ ꜚȂ 

1̔ ҹ׆Һ Ữ ꜚ bank0׆̆ ꜚȂ 

[2]̔nRST_STDBY 
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0̔ ֟ ᵝ Ҍ ῀ Ȃ 

1̔ ῀ Ҍ֟ ᵝȂ 

[1]̔nRST_DPSLP 

0̔ ֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ֟ ᵝ 

[0]̔nWDG_HW 

0̔ ᴆᶏ ⱳ  

1̔ ᴆᶏ ⱳ  

0x1fff f803 USER_N USER ṿ 

0x1fff f804 DATA[7:0] ӈ 7⌠0ᵝ 

0x1fff f805 DATA_N[7:0] DATA ṿ 7⌠0ᵝ 

0x1fff f806 DATA[15:8] ӈ 15⌠8ᵝ 

0x1fff f807 DATA_N[15:8] DATA ṿ 15⌠8ᵝ 

0x1fff f808 WP[7:0] / Ḡ ṿ 7⌠0ᵝ 

0̔Ḡ  

1̔ Ḡ  

0x1fff f809 WP_N[7:0] WP ṿ 7⌠0ᵝ 

0x1fff f80a WP[15:8] / Ḡ ṿ 15⌠8ᵝ 

0x1fff f80b WP_N[15:8] WP ṿ 15⌠8ᵝ 

0x1fff f80c WP[23:16] / Ḡ ṿ 23⌠16ᵝ 

0x1fff f80d WP_N[23:16] WP ṿ 23⌠16ᵝ 

0x1fff f80e WP[31:24] / Ḡ ṿ 31⌠24ᵝ 

WP[31:24]̔ ҩbit 4KB Ḡ Ȃ 0ᵝ ╠

4KB Ḡ ץ̆ Ȃ 32ᵝ ╠128KB

Ḡ Ȃ 

0x1fff f80f WP_N[31:24] WP ṿ 31⌠24ᵝ 

2.3.10. / Ḡ  

FMC / Ḡ ⱳ ץ ᵬȂ FMC Ḡ

ᵬ ̆ ᵬ ғFMC_STAT WPERRᵝ 1Ȃ WPERRᵝ 1ғ

FMC_CTL ERRIEᵝӞ 1 ᶏ Ҭ F̆MC ᵬ₮ Ҭ ̆

CPU Ȃ WP [31:0] ᵝҹ0 ץ ᶏ ₃ Ḡ ⱳ Ȃ

ԅ ᵬ̆ Ḡ ⱳ Ȃ WP

̆ ᵝᶏӊ Ȃ 

2.3.11. ῃḠ  

FMC ᶫԅѿҩ ῃḠ ⱳ Ȃ ⱳ ץ Ḡ ᴆ ᴆᾧ

ᵬȂ 

Ḡ ̔ SPC ҹ0x5AA5̆ ᵝץ ̆ ԍ

ῃḠ ȂҺ Ữ ץ ᵬ Ȃ 
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Ḡ ̔ SPC ṿҹᴋᵥ 0x5AA5 ṿ̆ ᵝץ ̆ ῃ

Ḡ Ȃ ̆ ḱ Ҭ M̆CU ᶭ JTAG/SWD

̆ ҉ ᵝף ᵝץᶏ ḱ Ḡ Ȃ ῃḠ Ҋ̆Һ

Ữ ֽ ף ғ╠4KB ꜚ ԍ / Ḡ ҊȂ Ҋ̆

SRAMҬ׆ ꜚ ץ̆ boot loader׆ ꜚ ̆ ֓ Ҋ Һ Ữ ᵬ Ȃ

֓ Ҋ Һ Ữ ̆ ֟ Ȃ ֓ Ҋ̆ Һ Ữ

ᵬ F̆MC_STAT WPERRᵝ 1Ȃp ֓ Ҋ ץ

ᵬ̆׆ ץ ῃḠ ⱳ Ȃ SPC ҹ0x5AA5̆

ῃḠ ⱳ ̆ ꜚ ѿ ᵬȂ 
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2.4. FMC  

FMC ̔0x4002 2000 

2.4.1.  (FMC_WS) 

Ẓ ̔0x00 

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  WSCNT[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2:0 WSCNT[2:0]  

ᴆ 1 0ȂFMC_WSEN WSENᵝ 1 WSCNTᵝ Ȃ 

000̔Ҍ ⱴ  

001̔ ⱴ1ҩ  

010̔ ⱴ2ҩ  

011 ~ 111̔Ḡ  

2.4.2.  (FMC_KEY) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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] ץ  FMC_CTL Ȃ 

2.4.3. ᵬ ̂FMC_OBKEỸ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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 ᵬ  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠OBKEY[31:0] FMC_CTL  פ

2.4.4.  (FMC_STAT) 

Ẓ ̔0x0C 

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  ENDF WPERR Ḡ  PGERR Ḡ  BUSY 

 rc_w1 rc_w1  rc_w1  r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

5 ENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ 

4 WPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ 

3 Ḡ  Ḡ ᵝṿ 

2 PGERR ᵝ 



                                                            GD32VF103 Ύ 

41 
 

Ҍҹ0xFFFF ̆ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ  

1 Ḡ  Ḡ ᵝṿ 

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.4.5. └  (FMC_CTL) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0080 

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

 rw  rw rw  rs rs rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿ 

12 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿ 

10 ERRIE ₮ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ₮ Ҭ  

9 OBWEN / ᶏ ᵝ 

↓Ώ῀FMC_OBKEY ̆ ᵝ ᴆ 1Ȃ ᵝ ץ ᴆ 0Ȃ 

8 Ḡ  Ḡ ᵝṿ 

7 LK FMC_CTL ᵝ 

↓Ώ῀FMC_KEY0 ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START FMC  ᵝפ

ᴆ 1 ץ FMCȂ⌠פ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5 OBER פᵝ 

ᴆ 1 0 

0̔ ᵬ  
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1̔  פ

4 OBPG פᵝ 

ᴆ 1 0 

0̔ ᵬ  

1̔  פ

3 Ḡ  Ḡ ᵝṿ 

2 MER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

1 PER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

0 PG Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

̔ ᵬ ̆ ԍ ᵝ Ȃ 

2.4.6.  (FMC_ADDR) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

ADDR[31:16] 

w 

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

ADDR[15:0] 

w 

 

ᵝ/ᵝ    

31:0 ADDR[31:0]  

ᵝ ᴆ Ȃ 

ADDRᵝ פ  

2.4.7.  (FMC_OBSTAT) 

Ẓ ̔0x1C 
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ᵝṿ̔0x0XXX XXXX 

(32ᵝ)  

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

Ḡ  DATA[15:6] 

 r 

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

DATA[5:0] USER[7:0] SPC OBERR 

r r r r 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿ 

25:10 DATA[15:0] ᵝ Ḡ DATA[15:0] № 

9:2 USER[7:0] ᵝ Ḡ USER  

1 SPC ῃḠ  

0̔ Ḡ  

1̔ Ḡ  

0 OBERR ᵝ 

Ҍ ᵝ ᴆ 1̆ └ ҹ0xFFȂ 

2.4.8. / Ḡ  (FMC_WP) 

Ẓ ̔0x20 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

WP[31:16] 

r 

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

WP[15:0] 

r 

 

ᵝ/ᵝ    

31:0 WP[31:0] ᵝ Ḡ WP[31:0] № 

2.4.9. ֟ ID  (FMC_PID) 

Ẓ ̔0x100 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  
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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  

ҹ  

҉ ֓ᵝ Ҍᴪ ̆ ֟ Ҭ ѿ Ȃ 
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3. ᾝ̂PMŨ 

 ׃ .3.1

ⱳ GD32VF103 ↓֟ ӊѿȂ ᾝ ᶫԅ҈ ̆

̆ Ȃ ֓ ⁞ ̆ғᶏ ץ

CPU ȁ ⱳ ԑ‖ Ҭ ᶃ Ȃ 3-1. ̆

GD32VF103 ↓ ҈ҩ ̆ VDD/VDDA 1̆.2V ᴍ ȂVDD VDD

ᶫ Ȃ VDD/VDDA Ҭ ῀ԅѿҩ LDŎ ҹ 1.2V ᶫ 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 Ȃ 

3.3. ⱳ  

3-1. ᶫԅ PMU ῏ ῤ Ȃ 
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3-1.  

PMU

CTL

FWDGT

IRC40K

LDO

LXTAL

RTC

WKUP3

IRC8M

HXTAL

PLLs

POR/PDR

BPOR

ADC

Backup Domain

NRST

PA0

VDD Domain

WKUP1 WKUP4

VDD

VBAT

Power Switch

3.3V

VBAK

RISC-V

AHB IPs

1.2V Domain

APB IPs

SLEEPING

SLEEPDEEP

1.2V

LVD:ᵞ LDO: 

POR: ҉ ᵝ PDR: ᵝ

BPOR: ᴍ ҉ ᵝ

WKUP2

LVD DAC

VDDA

3.3V

VDDA Domain

BREG

BREG: ᴍ  

3.3.1. ᴍ  

ᴍ ῤ ℗ VDDᶫ VBAT̂ ̃ᶫ ̆ VBAKҹ ᴍ ᶫ

̆ ᴍ RTĈ ȁ̃LXTAL̂ᵞ ᵣ ȁ̃BPOR̂ ᴍ ҉

ᵝ ȁ̃BREĜ ᴍ ̃̆ ץ PC13 PC15῍ 3ҩ 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 128№ Ȃ VDD ῏ ̆RTC LXTALᵬҹ

Ȃ WFI/WFE פ ῀ ӊ╠ R̆ISC-V RTC

ⱳ ץ̆ RTC ԊᴆȂ ῀ ѿ ӊ ̆

ҍ ̆RTC ȂRTC ᵬ

̂RTC̃Ҭ Ȃ 

ᴍ VDDᶫ ̂VBAK VDD̃ Ҋⱳץ̆ ̔ 

Â PC13 ᵬҹץ I/O RTCⱳ ̂ ̂RTC̃̃̕ 
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Â PC14 PC15 ᵬҹץ I/O LXTAL Ȃ 

ᴍ VBAT ᶫ ̂VBAK VBAT̃̆ Ҋⱳץ ̔ 

Â PC13ֽ ᵬҹRTCⱳץ ̂ ̂RTC̃̃̕ 

Â PC14 PC15ֽ ᵬҹLXTAL Ȃ 

̔ ԍ PC13 PC15 ℗ ᶫ ̆ ℗ ֽ ̆

PC13 PC15 GPIO ₮ ῒ̆ ᵬ Ҍ 2MHz( ҹ30pF)Ȃ 

3.3.2. VDD/VDDA  

VDD/VDDA VDD VDDA ң №ȂVDD HXTAL̂ ᵣ ȁ̃LDO

̂ ȁ̃POR/PDR̂ ҉ / ᵝ ȁ̃FWDGT̂ ̃ PC13ȁPC14

PC15ӊ PAD ȂVDDA ADC/DAĈAD/DA ȁ̃IRC8M̂ῤ 8M 

RC ȁ̃IRC40K̂ῤ 40KHz RC ȁ̃PLLŝ ̃ LVD̂ᵞ ̃

Ȃ 

VDD  

ҹ 1.2V ᶫ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

POR/ PDR̂҉ / ᵝ̃ VDD/VDDA ᵞԍ ṿ ֟ ᵝḤ

ᵝ ᴍ ӊ ҩ Ȃ 3-2. ҉ / ᵝ ԅᶫ ᵝḤ

ӊ ῏ ȂVPOR ҉ ᵝ ṿ ῖ̆ ṿ ҹ 2.40V V̆PDR ᵝ ṿ

̆ῖ ṿ ҹ 2.35VȂ Vhystṿ ҹ 50mVȂ 

3-2. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

50mV

Vhyst
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VDDA  

LVD ⱳ VDD/VDDA ᶫ ᵞԍᵞ ṿ̆ ṿ └

(PMU_CTL)Ҭ LVDT[2:0]ᵝ ȂLVD LVDEN ᵝᶏ ̆ᵝԍ

(PMU_CS)Ҭ 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 EXTI 16 ҉ Ҋ Ȃ̃

Vhystṿҹ 100mVȂ 

3-3. LVD ṿ  

VDD/VDDA

LVD ₮

t

LVD ṿ 100mV

Vhyst

 

ѿ ̆ VDDᶫ ̆ VDDAᶫ Ȃҹԅ ADC DAC

̆ҹ VDDA ᶫ ᶏ ⌠ Ȃҹ ᾧ ̆VDDA

VDD̆ VSSA VSSȂ ↕̆ VDDA VDDҌ ̆

VDDA ԍ VDD̆ᵖ Ҍ 0.2VȂ 

ҹḠ ᵞ ADC DAC ̆ VREF ADC/DAC Ȃ

Ҍ ̆VREF+ VDDA ̆VREF- VSSA ̆VREF ֽ

ԍҌ ԍ 100-pin ҉̆ 64-pin Ҍ ̆ ῒῤ VDDA

VSSAȂ 

3.3.3. 1.2V  

Һ ⱳ RISC-V ῤ ȁAHB/APB ȁ ᴍ VDD/VDDA APB Ȃ

1.2V ҉ P̆OR 1.2V Ҭ֟ ѿҩ ᵝ ↓̆ ᵝ ̆ ῀

̆ ᾢ ῏ └ᵝ̆ӊ ѿ WFI WFE ̆פ Ḃ ῀ Ȃ

῏ԍ ῤ ̆ Ҋץ ԇץ Ȃ 
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3.3.4.  

ᵝ ᵝ ̆GD32F10x MCU ԍῃⱳ ғ ῃ ԍᶫ Ȃ

ᵞ ⱳ ҈ ̔⁞ ̂HCLK P̆CLK1 P̆CLK2̃̆ ῏ ᶏ

Ȃ ̆҈ ץ ᵞ ⱳ ̆ ױ ȁ Ȃ 

 

ҍ RISC-V SLEEPING Ȃ Ҋֽ̆ ῏ RISC-V Ȃ

῀ ̆ RISC-V └ Ҭ CSR_SLEEPVALUE ᵝ̆ ѿ

WFI WFE פ Ȃ WFI פ ῀ ̆ᴋᵥҬ ץ

Ȃ WFE פ ῀ ̆ᴋᵥ Ԋᴆ ץ Ȃ ԍ

῀ ₮Ҭ ҉ ̆ Ȃ 

 

ҍ RISC-V SLEEPDEEP Ȃ Ҋ̆1.2V Ҭ

ῃ ῏ ̆IRC8MȁHXTAL PLLs Ӟῃ ȂSRAM Ҭ ῤ Ḡ Ȃ

PMU_CTL LDOLPᵝ ̆ └ LDO ᵬ ᵞⱳ Ȃ

῀ ӊ╠̆ᾢ RISC-V └ CSR_SLEEPVALUE ᵝ 1̆Ῥ

PMU_CTL STBMODᵝ̆ WFI WFE פ ῀ Ȃ

WFI פ ῀ ᴋ̆ᵥ EXTI Ҭ ץ ׆ Ҭ

Ȃ WFE פ ῀ ̆ᴋᵥ EXTI Ԋᴆ ץ ׆

Ҭ Ȃ↨ ₮ ̆IRC8M Ҭᵬҹ Ȃ ̆ LDO

ᵬ ᵞⱳ ̆ Ӈ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI ҉ ̂ EXTI_PD Ҭ̃

RTC / /᷅῀Ԋᴆ ᵝȂ ↕̆ ῀

Ҋ Ȃ 

 

ԍ RISC-V SLEEPDEEP Ȃ Ҋ̆ ҩ 1.2V ῃ Ả

ᶫ ̆ LDO IRC8MȁHXTAL PLLsӞᴪ ῏ Ȃ ῀ ╠̆ᾢ RISC-

V └ CSR_SLEEPVALUE ᵝ 1̆Ῥ PMU_CTL STBMOD ᵝ

1̆Ῥ PMU_CS WUF ᵝ̆ WFI WFE ̆פ ῀ ̆

PMU_CS STBFᵝ MCU ῀ Ȃ ҩ ̆

NRST ᵝ̆RTC / /᷅῀̆FWDGT ᵝ̆WKUP ҉

Ȃ ץ ⌠ ᵞ ⱳ ̆p Ȃ ѿ̆ ῀ S̆RAM 1.2V

ῤ ᴪҡ Ȃ ₮ ̆ᴪ ҉ ᵝ̆ ᵝӊ RISC-V ׆

0x00000000 ףפ Ȃ 

3-1.  

    

 ֽ῏ CPU  
1ȁ῏ 1.2V 

 

1ȁ῏ 1.2V ᶫ  

2ȁ῏ IRC8MȁHXTAL
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2ȁ῏ IRC8MȁHXTAL

PLL 

PLL 

LDO   ȁᵞⱳ  ῏  

 SLEEPDEEP = 0 
SLEEPDEEP = 1 

STBMOD = 0 

SLEEPDEEP = 1 

STBMOD = 1, WURST=1 

῀ WFI פ WFE WFI WFE WFI WFE 

 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ  

WFI ῀̆ EXTI

ᴋᵥҬ ̕

WFE ῀̆ EXTI ᴋ

ᵥԊᴆ  

1ȁNRST  

2ȁWKUP  

3ȁFWDGT ᵝ 

4ȁRTC 

  

IRC8M  

LDO ԍᵞⱳ ̆

ⱴ LDO  

҉ ↓ 
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3.4. PMU  

PMU ̔0x4000 7000 

3.4.1. └  (PMU_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 (׆ ᵝ) 

ץ ̂16ᵝ̃ ̂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  BKPWEN LVDT[2:0] LVDEN STBRST WURST STBMOD LDOLP 

 rw rw rw rc_w1 rc_w1 rw rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

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 

000̔2.2 V 

001̔2.3V 

010̔2.4V 

011̔2.5V 

100̔2.6V 

101̔2.7V 

110̔2.8V 

111̔2.9V 

4 LVDEN ᵞ ᶏ  

0̔῏ ᵞ  

1̔ ᵞ  

3 STBRST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

2 WURST ᵝ 
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0̔  

1̔ ᵝ  

ᵝ̆ 0 

1 STBMOD  

0̔ RISC-V ῀ SLEEPDEEP ̆ ῀  

1̔ RISC-V ῀ SLEEPDEEP ̆ ῀  

0 LDOLP LDOᵞⱳ  

0̔ ῀ ̆LDOׅ ᵬ 

1̔ ῀ ̆LDO ῀ᵞⱳ  

3.4.2. └  (PMU_CS) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 (׆ Ҍ ᵝ) 

ץ ̂16ᵝ̃ ̂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  WUPEN Ḡ  LVDF STBF WUF 

 rw  r r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 WUPEN WKUP ᶏ  

0̔῏ WKUP ⱳ  

1̔ WKUP ⱳ  

WUPEN ῀ ӊ╠ 1̆WKUP ҉ ᴪ ׆

Ȃ ԍWKUP ҹ ̆WKUP ῤ ҹ ῀Ҋ Ȃ

ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

7:3 Ḡ  Ḡ ᵝṿ 

2 LVDF ᵞ  

0̔ᵞ Ԋᴆ ₮ ̂VDD ԍ LVD ṿ̃ 

1̔ᵞ Ԋᴆ₮ ̂VDD ԍ ᵞԍ LVD ṿ̃ 

̔LVDⱳ Ȃ 

1 STBF  

0̔ ῀  

1̔ ῀  

ᵝ POR/PDR PMU_CTL STBRSTᵝ Ȃ 
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0 WUF  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ WKUP RTC Ԋᴆ̆ RTC᷅῀ԊᴆȁRTC Ԋᴆ

RTC ԊᴆȂ 

ᵝ POR/PDR PMU_CTL WURSTᵝ Ȃ 
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4. ᴍ ̂BKP̃ 

 ׃ .4.1

ᵝԍ ᴍ Ҭ ᴍ VDD ῏ VBATᶫ ̆ ᴍ 42ҩ 16ᵝ̂84

̃ Ữ Ḡ ׆̆ ᵝӞҌᴪ ֓

Ȃ 

̆BKP Ӟ ᷅῀ RTC ‰ⱳ Ȃ 

ᵝӊ , ᴋᵥ ᴍ Ώ ᵬ ̆Ӟ ̆ ᴍ RTC Ҍᾛ

Ώ Ȃҹᶏ ᴍ RTC Ώ ̆ ᾢ RCU_APB1EN

PMUEN BKPIEN ᵝ ᴍ ̆ Ῥ PMU_CTL

BKPWENᵝ ᶏ ᴍ Ҭ Ώ Ȃ 

4.2. Һ  

Â 84 ᴍ ҊḠ Ȃ ᷅῀Ԋᴆ ̆ ᴍ ᴪ ᵝ 

Â ᷅῀ ̂PC13̃  

Â RTC ‰ ᶫRTC ₮ ̆ ‰ṿ ⱳ  

Â ᷅῀ └ ̂BKP_TPCS̃ ᷅῀ Ҭ Ԋᴆ └ 

4.3. ⱳ  

4.3.1. RTC ‰ 

ҹ RTC M̆CU ᶫ ₮ ‰ⱳ ȂRTC 64№ ᵬҹ ₮ PC13Ȃ

BKP_OCTL Ҭ COENᵝ ᶏ ⱳ Ȃ 

‰ṿ BKP_OCTL Ҭ RCCV[6:0] ̆ ‰ⱳ ץ 1000000/2^20ppm

ᶛ⁞ RTC Ȃ 

4.3.2. ᷅῀  

MCU ᶫ᷅῀ ⱳ Ḡץ ̆ BKP_TPCTL Ҭ TPEN

ᵝ ᶏ TAMPER ⱳ Ȃҹ ᷅῀Ԋᴆ ҡ ̆ Ḥ ҍ TPENᵝ

ҍᵬҹ᷅῀ Ḥ ῀̆ TAMPER ᶏ ӊ╠̆ ᷅῀ Ȃ

⌠᷅῀Ԋᴆ̆ BKP_TPCS Ҭ TEFᵝ ᵝȂ ᷅῀Ҭ ᶏ ̆᷅῀Ԋᴆ

֟ץ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᵝ ᴍ Ȃ 

̔ TPAL=0/1̆ TAMPER ᶏ ̂ TPENᵝ̃ӊ╠ ҹ /ᵞ̆

TAMPER ҉ ҉ /Ҋ Ḥ ̆ѿҩ ᷅῀Ԋᴆ ᴪ Ȃ 
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4.4. BKP  

BKP ̔0x4000 6C00 

4.4.1. ᴍ  (BKP_DATAx) (x= 0..41) 

Ẓ ̔0x04⌠0x28̆0x40⌠0xBC 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃  

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

DATA [15:0] 

rw 

 

ᵝ/ᵝ    

15:0 DATA[15:0] ᴍ  

֓ᵝ Ữѿ Ȃ ᶏ׆ ᵝ ᵝ ̆

BKP_DATAx ῤ ׅ Ҍᴪҡ Ȃ 

4.4.2. RTCḤ ₮ └  (BKP_OCTL) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000(ᵝ[6:0]̆ᵝ8̆ᵝ9 ᴍ ᵝ ᵝ̆ᵝ7 ҉ / ᵝ ᵝ) 

ץ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  ROSEL ASOEN COEN RCCV[6:0] 

 rw rw rw rw 

 

ᵝ/ᵝ    

15:10 Ḡ  Ḡ ᵝṿ 

9 ROSEL RTC ₮  

0̔RTC ₮ҹ ‖ 

1̔RTC ₮ҹ ‖ 

8 ASOEN RTC Ḥ ₮ᶏ  

0̔RTC Ḥ ₮  

1̔RTC Ḥ ₮ᶏ  

ᶏ ̆TAMPER ᵬҹ RTC ₮Ȃ 

7 COEN RTC ‰ ₮ᶏ  

0̔RTC ‰ ₮  

1̔RTC ‰ ₮ᶏ  

ᶏ ̆TAMPER ₮ RTC 64№ ȂASOENᵝᴨᾢԍ COENᵝ̆
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ASOEN ᵝ ᵝ ̆Ҍ COEN ᵝҍ ̆TAMPER ᵬҹ RTC Ḥ

Ḥ ₮Ȃ 

6:0 RCCV[6:0] RTC ‰ṿ 

ṿ 2^20ҩ ‖ῤ ҩ ‖ Ȃ 

4.4.3. ᷅῀ └  (BKP_TPCTL) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  TPAL TPEN 

 rw rw 

 

ᵝ/ᵝ    

15:2 Ḡ  Ḡ ᵝṿ 

1 TPAL TAMPER  

0̔TAMPER  

1̔TAMPER ᵞ  

0 TPEN TAMPER ᶏ  

0̔TAMPER ᵬҹ GPIO ᶏ  

1̔TAMPER ᴍ ᵝⱳ ȂTAMPER ҉ ᵝ

BKP_DATAx Ҭ Ȃ 

4.4.4. ᷅῀ └  (BKP_TPCS) 

Ẓ ̔0x34 

ᵝṿ̔0x0000(ᵝ2׆ ᵝ ᵝ) 

ץ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  TIF TEF Ḡ  TPIE TIR TER 

 r r  rw w w 

 

ᵝ/ᵝ    

15:10 Ḡ  Ḡ ᵝṿ 

9 TIF ᷅῀Ҭ  

0̔ ᷅῀Ҭ  

1̔ ᷅῀Ҭ  

ᵝ TIRᵝ 1 TPIEᵝ 0 Ȃ 
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8 TEF ᷅῀Ԋᴆ  

0̔ ᷅῀Ԋᴆ  

1̔ ᷅῀Ԋᴆ  

ᵝ TERҹΏ 1 Ȃ 

7:3 Ḡ  Ḡ ᵝṿ 

2 TPIE ᷅῀Ҭ ᶏ  

0̔᷅῀Ҭ  

1̔᷅῀Ҭ ᶏ  

1 TIR ᷅῀Ҭ ᵝ 

0̔Ҍ  

1̔ ᵝ TIFᵝ 

ᵝѿ ҹ 0Ȃ 

0 TER ᷅῀Ԋᴆ ᵝ 

0̔Ҍ  

1̔ ᵝ TEFᵝ 

ᵝѿ ҹ 0Ȃ 

  



                                                            GD32VF103 Ύ 

58 
 

5. ᵝ ᾝ̂RCŨ 

5.1. ᵝ └ ᾝ(RCTL) 

 ׃ .5.1.1

GD32VF103 ᵝ └ ҈ └ ̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ

ҹ‛ ᵝ̆ῒ ᵝ ԅ ᴍ Ȃ ᵝ ᵝ ԅJTAG └ ᴍ ӊ

ῒᵩ №̆ ῤ IPȂ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ Ḥ ȁῤ

Ԋᴆ ᵝ Ȃ ׃ ῏ԍ ֓ ᵝ Ḥ Ȃ 

5.1.2. ⱳ  

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ᵝ̔҉ / ᵝ̂POR/PDR ᵝ̃̆ ׆ Ҭ

ῤ ᵝ ֟ Ȃ ᵝ ᵝ ԅ ᴍ Ȃ ᵝҹᵞ ̆

ῤ LDO ‰‰ ᶫ1.2V ̆ ᵝ ҹ Ȃ ᵝ῀

Ữ 0x0000 0000Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ҉ ᵝ(POWER_RSTn) 

Â ᵝ(NRST) 

Â (WWDGT_RSTn) 

Â (FWDGT_RSTn) 

Â RISC-V Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô(SW_RSTn) 

Â nRST_STDBY ҹ0̆ ғ ῀ ֟ ᵝ

(OB_STDBY_RSTn) 

Â nRST_DPSLP ҹ0̆ ғ ῀

(OB_DPSLP_RSTn) 

ᵝ ᵝ ԅJTAG └ ᴍ ӊ ῒᵩ №̆ ῤ IPȂ 

ᵝ ‖ Ḡ ѿҩ ᵝ ( ῤ ) 20ɛsγ ‖ Ȃ 
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5-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

System Reset

20 ɛs

ᵞ ‖

 

ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝ̔1ȁ ᴍ └ Ҭ BKPRSTᵝҹó1ô̕2ȁ

ᴍ ҉ ᵝ( VDD VBATң ╠ Ҋ̆VDD VBAT҉ )Ȃ 

5.2. └ ᾝ(CCTL) 

 ׃ .5.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 8M RC (IRC8M)ȁѿҩ

ᵣ (HXTAL)ȁѿҩῤ 40K RC (IRC40K)ȁѿҩ ᵞ

ᵣ (LXTAL)ȁ҈ҩ (PLL)ȁѿҩHXTAL ȁ № ȁ

Ȃ 

AHBȁAPB RISC-V (CK_SYS)̆ ץ IRC8Mȁ

HXTAL PLLȂ ץ ⌠108MHzȂ

̂IRC40K̃̆ (RTC)ᶏ IRC40KȁLXTAL HXTAL 128№ ᵬҹ Ȃ 
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5-2.  

/2

3-25 MHz

HXTAL

8 MHz

IRC8M
×2,3,4

é,32

PLL

Clock

Monitor

PLLSEL PLLMF

0

1

00

01

10

CK_IRC8M

CK_HXTAL

CK_PLL CK_SYS

108 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

108 MHz max

APB1

Prescaler

÷1,2,4,8,16

TIMER1,2,3,4,5,6 

if(APB1 prescale 

=1)x1

else x 2

APB2

Prescaler

÷1,2,4,8,16

TIMER0 if(APB2 

prescale =1)x1

else x 2

ADC

Prescaler

÷2,4,6,8,12,1

6

CK_APB2

108 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

54 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx 

enable

CK_TIMERx

to TIMER0

TIMERx 

enable

CK_TIMERx

to TIMER1,2,3,4, 5,6

CK_ADCx to ADC0, 1

14 MHz max

AHB enable

HCLK

(to AHB bus,CPU,SRAM,DMA)

EXMC enable

CK_EXMC

(to EXMC)

÷8

CK_CST

(to CPU SysTick)

FCLK

(free running clock)

USB OTG

Prescaler

1,1.5,2,2.5

CK_USBFS

(to USBFS)

32.768 KHz

LXTAL

11

10

01

40 KHz

IRC40K

CK_RTC

CK_FWDGT

(to RTC)

(to FWDGT)

/128

CK_OUT0

SCS[1:0]

RTCSRC[1:0]

PREDV0

0

1

CK_PLL

CK_HXTAL

CK_IRC8M

CK_SYS

/20111

00xx NO CLK 
0100

0101

0110

CKOUT0SEL[3:0]

48 MHz

EXT1

/2

1000

1001

1010

CK_PLL1

CK_PLL2

1011 CK_PLL2

/1,2,3é

15,16

PREDV1

×8,9,10é,

14,16,20

PLL1

PLL1MF

PLL2MF

×8,9,10é,

14,16,20

PLL2

CK_PLL1

CK_PLL2

/1,2,3é

15,16

x2

I2S1/2SEL

0

1

CK_I2S

1

EXT1 to 

CK_OUT0

PREDV0SEL

CK_FMC

(to FMC)

№ ץ AHBȁAPB2 APB1 ȂAHBȁAPB2ȁAPB1

№≢ҹ108MHzȁ108MHzȁ54MHzȂRCU AHB (HCLK)8№ ᵬҹRISCV

(SysTick) Ȃ SysTick └ ̆ ҉

AHB(HCLK) ᵬҹSysTick Ȃ 

ADC APB2 2ȁ4ȁ6ȁ8ȁ12ȁ16№ Ȃ 

TIMER CK_APB1 CK_APB2 № ̆ APBx(x=1,2) № Ҍҹ1̆↕

TIMER ҹCK_APBx(x=1,2) ңṐ̆ APBx(x=1,2) № ҹ1̆↕TIMER ԍ

CK_APBx(x=1,2)Ȃ 

USBFS CK_PLL Ạҹ48MHz Ȃ 
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I2S CK_SYS PLL2*2 ᶫ̆ RCU_CFG1 I2SxSEL Ȃ 

RCU_BDCTL RTCSRCᵝ̆RTC ץ LXTAL ȁIRC40K

HXTAL 128№ ᶫȂRTC HXTAL 128№ Ạҹ ̆ 1.2Vῤ

̆ Ả ȂRTC IRC40K Ạҹ ̆ VDD ̆

Ả ȂRTC LXTAL Ạҹ ̆ VDD VBAT ̆ Ả Ȃ 

FWDGT ꜚ ̆FWDGT └ IRC40K Ạҹ Ȃ 

IRC8M ꜚ ̆FMC └ IRC8M Ạҹ Ȃ 

5.2.2. Һ  

Â 3⌠25MHz ᵣ (HXTAL) 

Â ῤ 8MHz RC (IRC8M) 

Â 32,768 Hz ᵞ ᵣ  (LXTAL) 

Â ῤ 40KHz RC (IRC40K) 

Â PLL HXTAL IRC8M 

Â HXTAL  

5.2.3. ⱳ  

ᵣ (HXTAL) 

3⌠25M ᵣ ҹ ᶫ ҹ Ȃ ᵣ

ңҩHXTAL Ȃ ᵣ Ȃ 

5-3. HXTAL  

OSCIN OSCOUT

C1 C2

Crystal

 

HXTAL ᵣ ץ └ RCU_CTL HXTALENᵝ ꜚ ῏ ̆ └

RCU_CTLҬ HXTALSTBᵝ Ȃ ꜚ ̆ ⌠

ѿᵝ ᴆ ó1ô̆ ₮ Ȃ ҩ ҹ ꜚ Ȃ HXTAL

̆ Ҭ RCU_INTҬ Ҭ ᶏ ᵝHXTALSTBIEᵝ ó1ô̆ ᴪ

֟ Ҭ Ȃ ̆HXTAL ץ ᵬ PLL ῀ Ȃ 

└ RCU_CTL HXTALBPS HXTALENᵝ ó1ôץ Ȃ

CK_HXTAL ԍ ꜚOSCIN Ȃ 
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ῤ 8M RC (IRC8M) 

ῤ 8MHz RC ̆ IRC8M ̆ 8MHz ̆ ҉ CPU

ῒẠҹ ȂIRC8M RC Ҍ ᴋᵥ ᴆ ᴆҊҹ ᶫ ᵞ

ȂIRC8M RC ץ └ (RCU_CTL)Ҭ IRC8MENᵝ

ꜚ ῏ Ȃ └ RCU_CTLҬ IRC8MSTBᵝ IRC8Mῤ RC

ȂIRC8M ꜚ HXTAL ᵣ Ȃ Ҭ RCU_INTҬ

Ҭ ᶏ ᵝIRC8MSTBIE ó1ô̆ IRC8M ץ ̆ ֟ ѿҩҬ ȂIRC8M Ӟ

ᵬ PLL ῀ Ȃ 

ᴪ ‰IRC8M ̆ᵖ ׅ HXTAL Ȃ ץ

ȁ ᴆ ‗ ҩ ᵬҹ Ȃ 

HXTAL PLL ҹ ҹ̆ԅ ⁞ ׆ ̆

׆ ∆ ̆ ᴆᴪ └IRC8M ᵬҹ Ȃ 

(PLL) 

ῤ ҈ҩ ̆PLLȁPLL1 PLL2Ȃ 

PLL ץ RCU_CTL Ҭ PLLENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLLSTBᵝ PLL Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝPLLSTBIE

ó1ô̆ PLL ץ ̆ ֟ ѿҩҬ Ȃ 

PLL1 ץ RCU_CTL Ҭ PLL1ENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLL1STBᵝ PLL1 Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝ

PLL1STBIE ó1ô̆ PLL1 ץ ̆ ֟ ѿҩҬ Ȃ 

PLL2 ץ RCU_CTL Ҭ PLL2ENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLL2STBᵝ PLL2 Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝ

PLL2STBIE ó1ô̆ PLL2 ץ ̆ ֟ ѿҩҬ Ȃ 

῀Deepsleep/Standby HXTAL ⌠ ̂HXTALẠҹ

῀ ̃̆҈ҩPLL ῏ Ȃ 

ᵞ ᵣ (LXTAL) 

LXTAL ѿҩ ҹ32.768kHz ᵞ ᵣ Ȃ ҹ ᶫѿҩᵞ

ⱳ ғ ‰ ȂLXTAL ץ ᴍ └ (RCU_BDCTL)Ҭ

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 

ῤ 40K RC (IRC40K) 

IRC40Kῤ RC ѿҩᵞⱳ ̆Ҍ ᴆ̆
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40kHz ҹ̆ ᶫ ȂIRC40K RC ץ ᵝ /

RCU_RSTSCKҬ IRC40KENᵝ ꜚ ῏ Ȃ ᵝ / RCU_RSTSCK

Ҭ IRC40KSTBᵝ IRC40K Ȃ ᵝ / RCU_RSTSCK

Ҭ Ҭ ᶏ ᵝIRC40KSTBIE ó1ô̆ IRC40K ץ ̆ ֟ ѿҩҬ Ȃ 

TIMER4_CH3 ץ IRC40K ̆ RTC FWDGT ‰̆ Ḥ

ץ AFIO_PCF0 ᵝTIMER4CH3_IREMAPȂ 

(CK_SYS)   

ᵝ ̆IRC8M ẠҹCK_SYS ̆ 0(RCU_CFG0)Ҭ

ᵝSCS ℗ץ ҹHXTAL CK_PLLȂ SCS ṿ ̆

ᶏ ⌠ Ȃ ѿҩ PLL

ᵬҹ ̆ Ҍ Ả Ȃ 

HXTAL (CKM) 

└ RCU_CTLҬ HXTAL ᶏ ᵝCKMEN̆HXTAL ᶏץ ⱳ

Ȃ ⱳ HXTAL ꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠HXTAL

̆HXTAL ꜚ ̆Ҭ RCU_INTҬ HXTAL Ҭ ᵝCKMIF

ó1ô̆֟ HXTAL ԊᴆȂ ҩ Ҭ RISC-V Ҍ Ҭ NMI Ȃ

HXTAL ᵬ ̆PLL RTC ̆HXTAL Ḇᶏ IRC8Mҹ ̆

PLL ꜚ ̆RTC Ȃ 

₮ ⱬ  

₮ⱳ 0.09375MHz⌠108MHz׆₮ Ȃ 0(RCU_CFG0)

Ҭ CK_OUT0 ᵝ CKOUT0SEL Ҍ Ḥ Ȃ GPIO

ⱳ I/O(AFIO) ₮ Ḥ Ȃ 

5-1. ₮0  

₮ 0 ᵝ   

00xx NO CLK 

0100 CK_SYS 

0101 CK_IRC8M 

0110 CK_HXTAL 

0111 CK_PLL / 2 

1000 CK_PLL1 

1001 CK_PLL2 / 2 

1010 EXT1 

1011 CK_PLL2 

└ 

(RCU_DSV)Ҭ DSLPVS[1:0]ᵝ ץ └1.2V

Ҋ Ȃ 
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5-2. Ҋ1.2V  

DSLPVS[1:0] (V) 

00 1.2 

01 1.1 

10 1.0 

11 0.9 
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5.3. RCU  

RCU ̔0x4002 1000 

5.3.1. └  (RCU_CTL) 

Ẓ : 0x00 

ᵝṿ: 0x0000 xx83, x ӈ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

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

Ḡ  PLL2STB PLL2EN PLL1STB PLL1EN PLLSTB 

PLL 

EN 

Ḡ  CKMEN 

HXTALBP

S 

HXTALST

B 

HXTALE

N 

 r rw r rw 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  

IRC8MST

B 

IRC8MEN 

r rw  r rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

29 PLL2STB PLL2 ᵝ 

ᴆ 1 PLL2 ₮  

0̔PLL2  

1̔PLL2  

28 PLL2EN PLL2ᶏ  

ᴆ ᵝ ᵝ̆ PLL2 Ạҹ ᵝҌ ᵝȂ ῀

ᴆ ᵝ  

0̔PLL2 ῏   

1̔PLL2  

27 PLL1STB PLL1 ᵝ 

ᴆ 1 PLL1 ₮  

0̔PLL1  

1̔PLL1  

26 PLL1EN PLL1ᶏ  

ᴆ ᵝ ᵝ̆ PLL1 Ạҹ ᵝҌ ᵝȂ ῀

ᴆ ᵝ  

0̔PLL1 ῏   

1̔PLL1  

25 PLLSTB PLL ᵝ 

ᴆ 1 PLL ₮  
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0̔PLL  

1̔PLL  

24 PLLEN PLLᶏ  

ᴆ ᵝ ᵝ̆ PLL Ạҹ ᵝҌ ᵝȂ ῀

ᴆ ᵝ  

0̔PLL ῏   

1̔PLL  

23:20 Ḡ  Ḡ ᵝṿ 

19 CKMEN HXTAL ᶏ   

0̔ 3 ~ 25 MHz ᵣ (HXTAL)   

1̔ᶏ 3 ~ 25 MHz ᵣ (HXTAL)  

ᴆ ⌠HXTAL ᵞ ̆ῤ ᴆ ꜚ℗ ⌠

IRC8M Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆ ᴆ

CKMIFᵝȂ 

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝIRC8MEN ̆ ꜚᶏ

IRC8M Ȃ 

18 HXTALBPS ᵣ (HXTAL) ᶏ  

HXTALENᵝҹ0 HXTALBPSᵝ Ώ 

0̔ HXTAL  

1̔ᶏ HXTAL  HXTAL ₮ ԍ ῀  

17 HXTALSTB ᵣ (HXTAL) ᵝ 

ᴆ ó1ô HXTAL   

0̔HXTAL  

1̔HXTAL  

16 HXTALEN ᵣ (HXTAL)ᶏ   

ᴆ ᵝ ᵝ̆ HXTAL ᵬҹ PLL Ạҹ ῒ̆

ẠҹPLL ῀ ̆ ᵝҌ ᵝȂ ῀ ᴆ ꜚ ᵝ 

0̔ 3 ~ 25 MHz ᵣ ῏  

1̔ 3 ~ 25 MHz ᵣ  

15:8 IRC8MCALIB[7:0] ῤ 8MHz RC ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

7:3 IRC8MADJ[4:0] ῤ 8MHz RC ṿ 

֓ᵝ ᴆ ᵝ̆ ṿҹ IRC8MADJ[4:0]ᵝ ╠ṿⱴ҉

IRC8MCALIB[7:0]ᵝ ṿȂ ṿ IRC8M⌠8MHz ± 1%  

2 Ḡ  Ḡ ᵝṿ 

1 IRC8MSTB IRC8Mῤ 8MHz RC ᵝ  

ᴆ ó1ô IRC8M  

0̔IRC8M  

1̔IRC8M  
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0 IRC8MEN ῤ 8MHz RC ᶏ  

ᴆ ᵝ ᵝ̆ IRC8M Ạҹ ̆ ᵝҌ ᵝȂ ׆

̆ CKMEN ᵝ ᵬ HXTAL ̆

ᵝ ᴆ 1 ꜚIRC8M Ȃ 

0̔ῤ 8MHz RC ῏   

1̔ῤ 8MHz RC  

5.3.2. 0 (RCU_CFG0) 

Ẓ : 0x04 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

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

Ḡ  PLLMF[4] 

ADCPSC[

2] 

CKOUT0SEL[3:0] USBFSPSC[1:0] PLLMF[3:0] 

PREDV0

_LSB 

PLLSEL 

 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 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

29 PLLMF[4] PLLMF 4ᵝ 

RCU_CFG0 18⌠21ᵝ 

28 ADCPSC[2] ADCPSC 2ᵝ 

RCU_CFG0 14⌠15ᵝ 

27:24 CKOUT0SEL[3:0] CKOUT0  

ᴆ ᵝ  

00xx̔ ₮ 

0100̔ CK_SYS 

0101̔ ῤ 8M RC  

0110̔ ᵣ  (HXTAL) 

0111̔ ̂CK_PLL / 2̃  

1000̔ CK_PLL1  

1001̔ ̂CK_PLL2 / 2̃  

1010̔ EXT1  

1011̔ CK_PLL2  

23:22 USBFSPSC[1:0] USBFS №  

ᴆ ᵝ ȂUSBFS ҹ48MHz̆ USBFS ᶏ Ṝ̆ ֓

ᵝ ḱ  

00̔CK_USBFS = CK_PLL / 1.5 



                                                            GD32VF103 Ύ 

68 
 

01̔CK_USBFS = CK_PLL 

10̔CK_USBFS = CK_PLL / 2.5 

11̔CK_USBFS = CK_PLL / 2 

21:18 PLLMF[3:0] PLL Ṑ  

ҍ RCU_CFG0 29ᵝ῍ Ṑ ̆ ᴆ ᵝ  

̔PLL ₮ Ҍ 108MHz 

00000̔(PLL  x 2) 

00001̔(PLL  x 3) 

00010̔(PLL  x 4) 

00011̔(PLL  x 5) 

00100̔(PLL  x 6) 

00101̔(PLL  x 7) 

00110̔(PLL  x 8) 

00111̔(PLL  x 9) 

01000̔(PLL  x 10) 

01001̔(PLL  x 11) 

01010̔(PLL  x 12) 

01011̔(PLL  x 13) 

01100̔(PLL  x 14) 

01101̔(PLL  x 6.5) 

01110̔(PLL  x 16) 

01111̔(PLL  x 16) 

10000̔(PLL  x 17) 

10001̔(PLL  x 18) 

10010̔(PLL  x 19) 

10011̔(PLL  x 20) 

10100̔(PLL  x 21) 

10101̔(PLL  x 22) 

10110̔(PLL  x 23) 

10111̔(PLL  x 24) 

11000̔(PLL  x 25) 

11001̔(PLL  x 26) 

11010̔(PLL  x 27) 

11011̔(PLL  x 28) 

11100̔(PLL  x 29) 

11101̔(PLL  x 30) 

11110̔(PLL  x 31) 

11111̔(PLL  x 32) 

17 PREDV0_LSB PREDV0№ ᵞᵝ 

ҍ RCU_CFG1ᵝPREDV0 0ᵝ ̆ RCU_CFG1

PREDV0 ṿ̆ ᵝӞᴪѿ Ȃ PREDV0 1⌠3ᵝ ḱ ̆ ᵝ‗

PREDV0 ῀ ԋ№ Ȃ 

16 PLLSEL PLL  
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ᴆ ᵝ ᵝ̆ └PLL  

0̔(IRC8M / 2) ҹPLL  

1̔HXTAL ҹPLL  

15:14 ADCPSC[1:0] ADC №  

ҍ RCU_CFG0 28ᵝ῍ № ̆ ᴆ ᵝ  

000̔CK_ADC = CK_APB2 / 2 

001̔CK_ADC = CK_APB2 / 4 

010̔CK_ADC = CK_APB2 / 6 

011̔CK_ADC = CK_APB2 / 8 

100̔CK_ADC = CK_APB2 / 2 

101̔CK_ADC = CK_APB2 / 12 

110̔CK_ADC = CK_APB2 / 8 

111̔CK_ADC = CK_APB2 / 16 

13:11 APB2PSC[2:0] APB2 №  

ᴆ ᵝ ̆ └APB2 №  

0xx̔CK_APB2 = CK_AHB 

100̔CK_APB2 = CK_AHB / 2 

101̔CK_APB2 = CK_AHB / 4 

110̔CK_APB2 = CK_AHB / 8 

111̔CK_APB2 = CK_AHB / 16 

10:8 APB1PSC[2:0] APB1 №  

ᴆ ᵝ ̆ └APB1 № . 

0xx̔CK_APB1 = CK_AHB 

100̔CK_APB1 = CK_AHB / 2 

101̔CK_APB1 = CK_AHB / 4 

110̔CK_APB1 = CK_AHB / 8 

111̔CK_APB1 = CK_AHB / 16 

7:4 AHBPSC[3:0] AHB №  

ᴆ ᵝ ̆ └AHB № . 

0xxx̔CK_AHB = CK_SYS 

1000̔CK_AHB = CK_SYS / 2 

1001̔CK_AHB = CK_SYS / 4 

1010̔CK_AHB = CK_SYS / 8 

1011̔CK_AHB = CK_SYS / 16 

1100̔CK_AHB = CK_SYS / 64 

1101̔CK_AHB = CK_SYS / 128 

1110̔CK_AHB = CK_SYS / 256 

1111̔CK_AHB = CK_SYS / 512 

3:2 SCSS[1:0]  

ᴆ ᵝ ̆ ╠  

00̔ CK_IRC8M ᵬҹCK_SYS  

01̔ CK_HXTAL ᵬҹCK_SYS  
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10̔ CK_PLL ᵬҹCK_SYS  

11̔Ḡ  

1:0 SCS[1:0]  

ᴆ Ȃ ԍCK_SYS ̆ ᴆ

SCSSᵝ Ḡ ℗ Ȃ ׆ Ҭ ץ̆

HXTAL ᵬҹ HXTAL ⌠HXTAL ̆ └

IRC8Mᵬҹ Ȃ 

00̔ CK_IRC8M ᵬҹCK_SYS  

01̔ CK_HXTAL ᵬҹCK_SYS  

10̔ CK_PLL ᵬҹCK_SYS  

11̔Ḡ  

5.3.3. Ҭ  (RCU_INT) 

Ẓ : 0x08 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

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

Ḡ  CKMIC 

PLL2 

STBIC 

PLL1 

STBIC 

PLL 

STBIC 

HXTAL 

STBIC 

IRC8M 

STBIC 

LXTAL 

STBIC 

IRC40K 

STBIC 

 w w w w w w w w 

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

Ḡ  

PLL2 

STBIE 

PLL1 

STBIE 

PLL 

STBIE 

HXTAL 

STBIE 

IRC8M 

STBIE 

LXTAL 

STBIE 

IRC40K 

STBIE 

CKMIF 

PLL2 

STBIF 

PLL1 

STBIF 

PLL 

STBIF 

HXTAL 

STBIF 

IRC8M 

STBIF 

LXTAL 

STBIF 

IRC40K 

STBIF 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 CKMIC HXTAL Ҭ  

ᴆΏ1 ᵝCKMIF ᵝ. 

0̔Ҍ ᵝCKMIF ᵝ 

1̔ ᵝCKMIF ᵝ 

22 PLL2STBIC PLL2 Ҭ  

ᴆΏ1 ᵝPLL2STBIF ᵝ 

0̔Ҍ ᵝPLL2STBIF ᵝ 

1̔ ᵝPLL2STBIF ᵝ 

21 PLL1STBIC PLL1 Ҭ  

ᴆΏ1 ᵝPLL1STBIF ᵝ 

0̔Ҍ ᵝPLL1STBIF ᵝ 

1̔ ᵝPLL1STBIF ᵝ 
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20 PLLSTBIC PLL Ҭ  

ᴆΏ1 ᵝPLLSTBIF ᵝ 

0̔Ҍ ᵝPLLSTBIF ᵝ 

1̔ ᵝPLLSTBIF ᵝ 

19 HXTALSTBIC HXTAL Ҭ  

ᴆΏ1 ᵝHXTALSTBIF ᵝ 

0̔Ҍ ᵝHXTALSTBIF ᵝ 

1̔ ᵝHXTALSTBIF ᵝ 

18 IRC8MSTBIC IRC8M Ҭ  

ᴆΏ1 ᵝIRC8MSTBIF ᵝ 

0̔Ҍ ᵝIRC8MSTBIF ᵝ 

1̔ ᵝIRC8MSTBIF ᵝ 

17 LXTALSTBIC LXTAL Ҭ  

ᴆΏ1 ᵝLXTALSTBIF ᵝ 

0̔Ҍ ᵝLXTALSTBIF ᵝ 

1̔ ᵝLXTALSTBIF ᵝ 

16 IRC40KSTBIC IRC40K Ҭ  

ᴆΏ1 ᵝIRC40KSTBIF ᵝ 

0̔Ҍ ᵝIRC40KSTBIF ᵝ 

1̔ ᵝIRC40KSTBIF ᵝ 

15 Ḡ  Ḡ ᵝṿ 

14 PLL2STBIE PLL2 Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / PLL2 Ҭ  

0̔ PLL2 Ҭ  

1̔ᶏ PLL2 Ҭ  

13 PLL1STBIE PLL1 Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / PLL1 Ҭ  

0̔ PLL1 Ҭ  

1̔ᶏ PLL1 Ҭ  

12 PLLSTBIE PLL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / PLL Ҭ  

0̔ PLL Ҭ  

1̔ᶏ PLL Ҭ  

11 HXTALSTBIE HXTAL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / HXTAL Ҭ  

0̔ HXTAL Ҭ  

1̔ᶏ HXTAL Ҭ  

10 IRC8MSTBIE IRC8M Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / IRC8M Ҭ  
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0̔ IRC8M Ҭ  

1̔ᶏ IRC8M Ҭ  

9 LXTALSTBIE LXTAL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / LXTAL Ҭ  

0̔ LXTAL Ҭ  

1̔ᶏ LXTAL Ҭ  

8 IRC40KSTBIE IRC40K Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / IRC40K Ҭ   

0̔ IRC40K Ҭ  

1̔ᶏ IRC40K Ҭ  

7 CKMIF HXTAL Ҭ ᵝ  

HXTAL ᴆ ᵝ. 

ᴆ ᵝCKMICᵝ ᵝ 

0̔  

1̔HXTAL  

6 PLL2STBIF PLL2 Ҭ ᵝ 

PLL ғPLL2STBIEᵝ 1 ᴆ 1  

ᴆ ᵝPLL2STBICᵝ ᵝ 

0̔ PLL2 Ҭ ֟   

1̔֟ PLL2 Ҭ  

5 PLL1STBIF PLL1 Ҭ ᵝ 

PLL ғPLL1STBIEᵝ 1 ᴆ 1  

ᴆ ᵝPLL1STBICᵝ ᵝ 

0̔ PLL1 Ҭ ֟   

1̔֟ PLL1 Ҭ  

4 PLLSTBIF PLL Ҭ ᵝ 

PLL ғPLLSTBIEᵝ 1 ᴆ 1  

ᴆ ᵝPLLSTBICᵝ ᵝ 

0̔ PLL Ҭ ֟   

1̔֟ PLL Ҭ  

3 HXTALSTBIF HXTAL Ҭ ᵝ 

3~25 MHz ᵣ ғHXTALSTBIEᵝ 1 ᴆ 1  

ᴆ ᵝHXTALSTBICᵝ ᵝ 

0̔ HXTAL Ҭ ֟  

1̔֟ HXTAL Ҭ  

2 IRC8MSTBIF IRC8M Ҭ ᵝ 

ῤ 8MHz RC ғIRC8MSTBIEᵝ 1 ᴆ 1  

ᴆ ᵝIRC8MSTBICᵝ ᵝ 

0̔ IRC8M Ҭ ֟   

1̔֟ IRC8M Ҭ  
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1 LXTALSTBIF LXTAL Ҭ ᵝ 

ᵞ ᵣ ғLXTALSTBIEᵝ 1 ᴆ 1  

ᴆ ᵝLXTALSTBICᵝ ᵝ 

0̔ LXTAL Ҭ ֟   

1̔֟ LXTAL Ҭ  

0 IRC40KSTBIF IRC40K Ҭ ᵝ 

ῤ 40kHz RC ғIRC40KSTBIEᵝ 1 ᴆ 1  

ᴆ ᵝIRC40KSTBICᵝ ᵝ 

0̔ IRC40K Ҭ ֟  

1̔֟ IRC40K Ҭ  

5.3.4. APB2 ᵝ  (RCU_APB2RST) 

Ẓ : 0x0C 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂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  

USART0

RST 

Ḡ  SPI0RST 

TIMER0R

ST 

ADC1RS

T 

ADC0RS

T 

Ḡ  PERST PDRST PCRST PBRST PARST Ḡ  AFRST 

 rw  rw rw rw rw   rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 USART0RST USART0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUSART0 

13 Ḡ  Ḡ ᵝṿ 

12 SPI0RST SPI0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝSPI0 

11 TIMER0RST TIMER0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER0 

10 ADC1RST ADC1 ᵝ 
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ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ADC1 

9 ADC0RST ADC0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ADC0 

8:7 Ḡ  Ḡ ᵝṿ 

6 PERST GPIO E ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO E 

5 PDRST GPIO D ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO D 

4 PCRST GPIO C ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO C 

3 PBRST GPIO B ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO B 

2 PARST GPIO A ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO A 

1 Ḡ  Ḡ ᵝṿ 

0 AFRST ⱳ I/O ᵝ 

ᴆ ᵝ ᵝ 

0: ᵬ  

1: ᵝ ⱳ I/O 

5.3.5. APB1 ᵝ  (RCU_APB1RST) 

Ẓ : 0x10 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  DACRST PMURST BKPIRST 

CAN1RS

T 

CAN0RS

T 

Ḡ  I2C1RST I2C0RST 

UART4R

ST 

UART3R

ST 

USART2

RST 

USART1

RST 

Ḡ  

  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 

SPI2RST SPI1RST Ḡ  

WWDGT

RST 

Ḡ  

TIMER6R

ST 

TIMER5R

ST 

TIMER4R

ST 

TIMER3R

ST 

TIMER2R

ST 

TIMER1R

ST 

rw rw   rw      rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

29 DACRST DAC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝDAC  

28 PMURST PMU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝPMU 

27 BKPIRST BKPI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝBKP 

26 CAN1RST CAN1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝCAN1  

25 CAN0RST CAN0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝCAN0  

24:23 Ḡ  Ḡ ᵝṿ 

22 I2C1RST I2C1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝI2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝI2C0 
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20 UART4RST UART4 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUART4  

19 UART3RST UART3 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUART3  

18 USART2RST USART2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUSART2  

17 USART1RST USART1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUSART1  

16 Ḡ  Ḡ ᵝṿ 

15 SPI2RST SPI2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝSPI2 

14 SPI1RST SPI1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝSPI1 

13:12 Ḡ  Ḡ ᵝṿ 

11 WWDGTRST WWDGT ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝWWDGT 

10:6 Ḡ  Ḡ ᵝṿ 

5 TIMER6RST TIMER6 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER6 

4 TIMER5RST TIMER5 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  
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1̔ ᵝTIMER5 

3 TIMER4RST TIMER4 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER4 

2 TIMER3RST TIMER3 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER3 

1 TIMER2RST TIMER2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER2 

0 TIMER1RST TIMER1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER1 

5.3.6. AHBᶏ  (RCU_AHBEN) 

Ẓ : 0x14 

ᵝṿ: 0x0000 0014 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

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

Ḡ  

               rw 

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

Ḡ  

USBFSE

N 

Ḡ  EXMCEN Ḡ  CRCEN Ḡ  

FMCSPE

N 

Ḡ  

SRAMSP

EN 

DMA1EN DMA0EN 

 rw  rw  rw  rw  rw rw rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿ 

12 USBFSEN USBFS ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USBFS  

1̔ USBFS  

11:9 Ḡ  Ḡ ᵝṿ 

8 EXMCEN EXMC ᶏ  
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ᴆ ᵝ ᵝ 

0̔῏ EXMC  

1̔ EXMC  

7 Ḡ  Ḡ ᵝṿ 

6 CRCEN CRC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CRC  

1̔ CRC  

5 Ḡ  Ḡ ᵝṿ 

4 FMCSPEN ҊFMC ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ FMC  

1̔ Ҋ FMC  

3 Ḡ  Ḡ ᵝṿ 

2 SRAMSPEN ҊSRAM ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM  

1̔ Ҋ SRAM  

1 DMA1EN DMA1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DMA1  

1̔ DMA1  

0 DMA0EN DMA0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DMA0  

1̔ DMA0  

5.3.7. APB2ᶏ  (RCU_APB2EN) 

Ẓ : 0x18 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂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  

USART0

EN 

Ḡ  SPI0EN 

TIMER0E

N 

ADC1EN ADC0EN Ḡ  PEEN PDEN PCEN PBEN PAEN Ḡ  AFEN 

 rw  rw rw rw rw   rw rw rw rw rw  rw 
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ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 USART0EN USART0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART0  

1̔ USART0  

13 Ḡ  Ḡ ᵝṿ 

12 SPI0EN SPI0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝSPI0 

11 TIMER0EN TIMER0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER0 

10 ADC1EN ADC1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ADC1  

1̔ ADC1  

9 ADC0EN ADC0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ADC0  

1̔ ADC0  

8:7 Ḡ  Ḡ ᵝṿ 

6 PEEN  GPIO E ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO E  

1̔ GPIO E  

5 PDEN  GPIO D ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO D  

1̔ GPIO D  

4 PCEN  GPIO C ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO C  

1̔ GPIO C  

3 PBEN  GPIO B ᶏ  

ᴆ ᵝ ᵝ 



                                                            GD32VF103 Ύ 

80 
 

0̔῏ GPIO B  

1̔ GPIO B  

2 PAEN  GPIO A ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO A  

1̔ GPIO A  

1 Ḡ  Ḡ ᵝṿ 

0 AFEN ⱳ IO ᶏ  

ᴆ ᵝ ᵝ 

0: ῏ ⱳ IO  

1: ⱳ IO  

5.3.8. APB1ᶏ  (RCU_APB1EN) 

Ẓ : 0x1C 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

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

Ḡ  DACEN PMUEN BKPIEN CAN1EN CAN0EN Ḡ  I2C1EN I2C0EN 

UART4E

N 

UART3E

N 

USART2

EN 

USART1

EN 

Ḡ  

  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 

SPI2EN SPI1EN Ḡ  

WWDGT

EN 

Ḡ  

TIMER6E

N 

TIMER5E

N 

TIMER4E

N 

TIMER3E

N 

TIMER2E

N 

TIMER1E

N 

rw rw   rw      rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

29 DACEN DAC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DAC  

1̔ DAC  

28 PMUEN PMU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ PMU  

1̔ PMU  

27 BKPIEN BKP ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ BKP  
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1̔ BKP  

26 CAN1EN CAN1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CAN1  

1̔ CAN1  

25 CAN0EN CAN0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CAN0  

1̔ CAN0  

24:23 Ḡ  Ḡ ᵝṿ 

22 I2C1EN I2C1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C1  

1̔ I2C1  

21 I2C0EN I2C0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C0  

1̔ I2C0  

20 UART4EN UART4 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ UART4  

1̔ UART4  

19 UART3EN UART3 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ UART3  

1̔ UART3  

18 USART2EN USART2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART2  

1̔ USART2  

17 USART1EN USART1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART1  

1̔ USART1  

16 Ḡ  Ḡ ᵝṿ 

15 SPI2EN SPI2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI2  
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1̔ SPI2  

14 SPI1EN SPI1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI1  

1̔ SPI1  

13:12 Ḡ  Ḡ ᵝṿ 

11 WWDGTEN WWDGT ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ WWDGT  

1̔ WWDGT  

10:6 Ḡ  Ḡ ᵝṿ 

5 TIMER6EN TIMER6 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER6  

1̔ TIMER6  

4 TIMER5EN TIMER5 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER5  

1̔ TIMER5  

3 TIMER4EN TIMER4 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER4  

1̔ TIMER4  

2 TIMER3EN TIMER3 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER3  

1̔ TIMER3  

1 TIMER2EN TIMER2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER2  

1̔ TIMER2  

0 TIMER1EN TIMER1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER1  

1̔ TIMER1  

5.3.9. ᴍ └  (RCU_BDCTL) 

Ẓ : 0x20 
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ᵝṿ: 0x0000 0018̆ ᴍ ᵝ ᵝ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

 ̔ ᴍ └ (RCU_BDCTL) LXTALENȁLXTALBPSȁRTCSRC RTCENᵝֽ

ᴍ ᵝ 0Ȃ └ (PMU_CTL)Ҭ BKPWENᵝ 1 ֓

ᵝ ꜚȂ 

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  

LXTALBP

S 

LXTALST

B 

LXTALEN 

rw      rw     rw r rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 BKPRST ᴍ ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ᴍ  

15 RTCEN RTC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ RTC  

1̔ RTC  

14:10 Ḡ  Ḡ ᵝṿ 

9:8 RTCSRC[1:0] RTC  

ᴆ ᵝ └RTC Ȃѿ RTC ̆ ԅ ᴍ

ᵝ ↕ Ҍ Ȃ 

00̔  

01̔ CK_LXTAL ᵬҹRTC  

10̔ CK_IRC40K ᵬҹRTC  

11̔ CK_HXTAL / 128 ᵬҹRTC  

7:3 Ḡ  Ḡ ᵝṿ 

2 LXTALBPS LXTAL ᶏ  

ᴆ ᵝ ᵝ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵣ ᵝ 

ᴆ ó1ô LXTAL  

0̔LXTAL  
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1̔LXTAL  

0 LXTALEN LXTAL ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ LXTAL  

1̔ᶏ LXTAL  

5.3.10. ᵝ /  (RCU_RSTSCK) 

Ẓ : 0x24 

ᵝṿ: 0x0C00 0000, ᵝ ᵝֽ ᵝ ̆RSTFC/IRC40KEN

ᵝ Ȃ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

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 

Ḡ  RSTFC Ḡ  

r r r r r r  rw         

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

Ḡ  

IRC40K 

STB 

IRC40KE

N 

              r rw 

 

ᵝ/ᵝ    

31 LPRSTF ᵞⱳ ᵝ ᵝ 

/ ᵝ ᴆ ᵝ 

RSTFCᵝΏ1 ᵝ 

0̔ ᵞⱳ ᵝ  

1̔ ᵞⱳ ᵝ 

30 WWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1  

RSTFCᵝΏ1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

29 FWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1 

RSTFCᵝΏ1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

28 SWRSTF ᴆ ᵝ ᵝ 

ᴆ ᵝ ᴆ 1 

RSTFCᵝΏ1 ᵝ 

0̔ ᴆ ᵝ  
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1̔ ᴆ ᵝ 

27 PORRSTF ᵝ ᵝ 

ᵝ ᴆ 1 

RSTFCᵝΏ1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

26 EPRSTF ᵝ ᵝ 

ᵝ ᴆ 1 

RSTFCᵝΏ1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

25 Ḡ  Ḡ ᵝṿ 

24 RSTFC ᵝ ᵝ 

ᴆ 1 ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ᵝ 

23:2 Ḡ  Ḡ ᵝṿ 

1 IRC40KSTB IRC40K ᵝ 

ᵝ ᴆ 1 IRC40K ₮  

0̔IRC40K  

1̔IRC40K  

0 IRC40KEN IRC40Kᶏ  

ᴆ ᵝ ᵝ 

0̔῏ IRC40K  

1̔ IRC40K  

5.3.11. AHB ᵝ  (RCU_AHBRST) 

Ẓ : 0x28 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂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  

USBFSR

ST 

Ḡ  

   rw             
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ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿ 

12 USBFSRST USBFS ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUSBFS 

11:0 Ḡ  Ḡ ᵝṿ 

5.3.12. 1 (RCU_CFG1) 

Ẓ : 0x2C 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃   

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

Ḡ  I2S2SEL I2S1SEL 

PREDV0

SEL 

             rw rw rw 

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

PLL2MF[3:0] PLL1MF[3:0] PREDV1[3:0] PREDV0[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿ 

18 I2S2SEL I2S2  

ᴆ ᵝ ᵝ̆ └I2S2  

0̔ ҹI2S2  

1̔(CK_PLL2 x 2) ҹI2S2  

17 I2S1SEL I2S1  

ᴆ ᵝ ᵝ̆ └I2S1  

0̔ ҹI2S1  

1̔(CK_PLL2 x 2) ҹI2S1  

16 PREDV0SEL PREDV0  

ᴆ ᵝ ᵝ 

0̔HXTAL ҹPREDV0  

1̔CK_PLL1 ҹPREDV0  

15:12 PLL2MF[3:0] PLL2 Ṑ  

ᴆ ᵝ  

00xx̔Ḡ  

010x̔Ḡ  
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0110̔(PLL2  x 8) 

0111̔(PLL2  x 9) 

1000̔(PLL2  x 10) 

1001̔(PLL2  x 11) 

1010̔(PLL2  x 12) 

1011̔(PLL2  x 13) 

1100̔(PLL2  x 14) 

1101̔(PLL2  x 15) 

1110̔(PLL2  x 16) 

1111̔(PLL2  x 20) 

11:8 PLL1MF[3:0] PLL1 Ṑ  

ᴆ ᵝ  

00xx:̔Ḡ  

010x̔Ḡ  

0110̔(PLL1  x 8) 

0111̔(PLL1  x 9) 

1000̔(PLL1  x 10) 

1001̔(PLL1  x 11) 

1010̔(PLL1  x 12) 

1011̔(PLL1  x 13) 

1100̔(PLL1  x 14) 

1101̔(PLL1  x 15) 

1110̔(PLL1  x 16) 

1111̔(PLL1  x 20) 

7:4 PREDV1[3:0] PREDV1№  

ᴆ ᵝ ̆PLL1 PLL2 ᶏ ̆ ḱץ ֓ᵝ 

0000̔PREDV1 ῀ №  

0001̔PREDV1 ῀ 2№  

0010̔PREDV1 ῀ 3№  

0011̔PREDV1 ῀ 4№  

0100̔PREDV1 ῀ 5№  

0101̔PREDV1 ῀ 6№  

0110̔PREDV1 ῀ 7№  

0111̔PREDV1 ῀ 8№  

1000̔PREDV1 ῀ 9№  

1001̔PREDV1 ῀ 10№  

1010̔PREDV1 ῀ 11№  

1011̔PREDV1 ῀ 12№  

1100̔PREDV1 ῀ 13№  

1101̔PREDV2 ῀ 14№  

1110̔PREDV2 ῀ 15№  

1111̔PREDV2 ῀ 16№  
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3:0 PREDV0[3:0] PREDV0№  

ᴆ ᵝ ̆PLL ᶏ ̆ ḱץ ֓ᵝ 

̔PREDV0 0ᵝҍRCU_CFG0 17ᵝ ̆ḱ RCU_CFG0

17ᵝ̆PREDV0 0ᵝӞᴪ ḱ   

0000̔PREDV0 ῀ №  

0001̔PREDV0 ῀ 2№  

0010̔PREDV0 ῀ 3№  

0011̔PREDV0 ῀ 4№  

0100̔PREDV0 ῀ 5№  

0101̔PREDV0 ῀ 6№  

0110̔PREDV0 ῀ 7№  

0111̔PREDV0 ῀ 8№  

1000̔PREDV0 ῀ 9№  

1001̔PREDV0 ῀ 10№  

1010̔PREDV0 ῀ 11№  

1011̔PREDV0 ῀ 12№  

1100̔PREDV0 ῀ 13№  

1101̔PREDV0 ῀ 14№  

1110̔PREDV0 ῀ 15№  

1111̔PREDV0 ῀ 16№  

5.3.13.  (RCU_DSV) 

Ẓ : 0x34 

ᵝṿ: 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂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  DSLPVS[1:0] 

              rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 DSLPVS[1:0]  

ᴆ ᵝ ֓ᵝ 

00̔ Ҋῤ ҹ1.2V 

01̔ Ҋῤ ҹ1.1V 

10̔ Ҋῤ ҹ1.0V 

11̔ Ҋῤ ҹ0.9V 
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6. Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ .6.1

RISC-V ԅ ῤ Ҭ └ (ECLIC) Ҭ ȂECLIC ҹ

RISC-V ᶫᵞ ȁ ȁ Ҭ Ȃ ECLIC ̆

RISC-V Ҭ └ ȂCLIC ѿҩ ̆ ᴆ̆ᵖ

ᶫ ᴆⱴ ȂECLIC ҹ ᴆABI Ҭ ᶫ ̆ Ҍ

ᴆ Ȃ ҍ Ȃ ץ RISC-V

Ύ̆ԅ ῏ECLIC Ḥ Ȃ 

EXTÎҬ /Ԋᴆ └ ̃ 19ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI ҈ ҉̔ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

6.2. Һ  

Â 68 Ҭ ̕ 

Â 4ᵝҬ ᴨᾢ ᵝðð16ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 19ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

6.3. Ҭ ⱳ  

RISC-V ῤ Ҭ └ (ECLIC) (machine) Ҋ ᴨᾢ

ץ№ Ȃ 

Ҭ ̆ Ҭ ̆ ╝⁞ԅ ℗ ᵬ ȂҊ ↓

₮ԅ Ҭ Ȃ 

6-1. Ҭ  

 Ҭ   

3 CLIC_INT_SFT 0x0000_000C 

7 CLIC_INT_TMR 0x0000_001C 

17 CLIC_INT_BWEI 0x0000_0044 

18 CLIC_INT_PMOVI 0x0000_0048 

19 Ҭ  0x0000_004C 

20 ⌠ EXTI LVDҬ  0x0000_0050 
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 Ҭ   

21 ᷅῀ Ҭ  0x0000_0054 

22 RTCῃ Ҭ  0x0000_0058 

23 FMCῃ Ҭ  0x0000_005C 

24 RCUῃ Ҭ  0x0000_0060 

25 EXTI 0 Ҭ  0x0000_0064 

26 EXTI 1 Ҭ  0x0000_0068 

27 EXTI 2 Ҭ  0x0000_006C 

28 EXTI 3 Ҭ  0x0000_0070 

29 EXTI 4 Ҭ  0x0000_0074 

30 DMA0 0ῃ Ҭ  0x0000_0078 

31 DMA0 1ῃ Ҭ  0x0000_007C 

32 DMA0 2ῃ Ҭ  0x0000_0080 

33 DMA0 3ῃ Ҭ  0x0000_0084 

34 DMA0 4ῃ Ҭ  0x0000_0088 

35 DMA0 5ῃ Ҭ  0x0000_008C 

36 DMA0 6ῃ Ҭ  0x0000_0090 

37 ADC0 ADC1ῃ Ҭ  0x0000_0094 

38 CAN0 Ҭ  0x0000_0098 

39 CAN0 0Ҭ  0x0000_009C 

40 CAN0 1Ҭ  0x0000_00A0 

41 CAN0 EWMCҬ  0x0000_00A4 

42 EXTI [9:5]Ҭ  0x0000_00A8 

43 TIMER0Ҭ Ҭ  0x0000_00AC 

44 TIMER0 Ҭ  0x0000_00B0 

45 TIMER0 ҍ Ҭ  0x0000_00B4 

46 TIMER0 Ҭ  0x0000_00B8 

47 TIMER1ῃ Ҭ  0x0000_00BC 

48 TIMER2ῃ Ҭ  0x0000_00C0 

49 TIMER3ῃ Ҭ  0x0000_00C4 

50 I2C0ԊᴆҬ  0x0000_00C8 

51 I2C0 Ҭ  0x0000_00CC 

52 I2C1ԊᴆҬ  0x0000_00D0 

53 I2C1 Ҭ  0x0000_00D4 

54 SPI0ῃ Ҭ  0x0000_00D8 

55 SPI1ῃ Ҭ  0x0000_00DC 

56 USART0ῃ Ҭ  0x0000_00E0 

57 USART1ῃ Ҭ  0x0000_00E4 

58 USART2ῃ Ҭ  0x0000_00E8 

59 EXTI [15:10]Ҭ  0x0000_00EC 

60 EXTI RTC Ҭ  0x0000_00F0 
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 Ҭ   

61 EXTI USBFS Ҭ  0x0000_00F4 

62 Ḡ  0x0000_00F8 

63 Ḡ  0x0000_00FC 

64 Ḡ  0x0000_0100 

65 Ḡ  0x0000_0104 

66 Ḡ  0x0000_0108 

67 Ḡ  0x0000_010C 

68 Ḡ  0x0000_0110 

69 TIMER4ῃ Ҭ  0x0000_0114 

70 SPI2ῃ Ҭ  0x0000_0118 

71 UART3ῃ Ҭ  0x0000_011C 

72 UART4ῃ Ҭ  0x0000_0120 

73 TIMER5ῃ Ҭ  0x0000_0124 

74 TIMER6ῃ Ҭ  0x0000_0128 

75 DMA1 0ῃ Ҭ  0x0000_012C 

76 DMA1 1ῃ Ҭ  0x0000_0130 

77 DMA1 2ῃ Ҭ  0x0000_0134 

78 DMA1 3ῃ Ҭ  0x0000_0138 

79 DMA1 4ῃ Ҭ  0x0000_013C 

80 Ḡ  0x0000_0140 

81 Ḡ  0x0000_0144 

82 CAN1 Ҭ  0x0000_0148 

83 CAN1 0Ҭ  0x0000_014C 

84 CAN1 1Ҭ  0x0000_0150 

85 CAN1 EWMCҬ  0x0000_0154 

86 USBFSῃ Ҭ  0x0000_0158 
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6.4. Ҭ Ԋᴆ(EXTI)  

6-1. EXTI  

EXTI Line0~18

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

 ECLIC

ᾝ

 

6.5. Ҭ Ԋᴆⱳ  

EXTI 19ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ Ȃ

EXTI ᶫ3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ

ץԇ≢№ץ Ȃ 

EXTI I/O 16 ץ ῤ 3 Ȃ( LVDȁRTC ȁUSB

)Ȃ GPIO AFIO_EXTISSx ̆ GPIO ץ ᵬEXTI

̆ΐᵣ GPIO AFIO Ȃ 

ԅҬ ĔXTI ץ ᶫԊᴆḤ ȂRISC-Vῤ ῃ Ҭ (WFI)̆ Ԋ

ᴆ(WFE) Ԋᴆ(SEV) Ȃפ ֓ Ԋᴆ ̆ᶛ ѿҩ I/O

RTC ꜚᵬ̆EXTI ҩ Ȃ 

6-2. EXTI  

EXTI   

0 PA0/PB0/PC0/PD0/PE0 

1 PA1/PB1/PC1/PD1/PE1 

2 PA2/PB2/PC2/PD2/PE2 

3 PA3/PB3/PC3/PD3/PE3 
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EXTI   

4 PA4/PB4/PC4/PD4/PE4 

5 PA5/PB5/PC5/PD5/PE5 

6 PA6/PB6/PC6/PD6/PE6 

7 PA7/PB7/PC7/PD7/PE7 

8 PA8/PB8/PC8/PD8/PE8 

9 PA9/PB9/PC9/PD9/PE9 

10 PA10/PB10/PC10/PD10/PE10 

11 PA11/PB11/PC11/PD11/PE11 

12 PA12/PB12/PC12/PD12/PE12 

13 PA13/PB13/PC13/PD13/PE13 

14 PA14/PB14/PC14/PD14/PE14 

15 PA15/PB15/PC15/PD15/PE15 

16 LVD 

17 RTC  

18 USB  
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6.6. EXTI  

EXTI ̔0x4001 0400 

6.6.1. Ҭ ᶏ  (EXTI_INTEN) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  INTEN18 INTEN17 INTEN16 

             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    

31:19 Ḡ  Ḡ ᵝṿ 

18: 0 INTENx Ҭ ᶏ ᵝ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

6.6.2. Ԋᴆᶏ  (EXTI_EVEN)  

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  EVEN18 EVEN17 EVEN16 

             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    

31:19 Ḡ  Ḡ ᵝṿ 

18: 0 EVENx Ԋᴆᶏ ᵝ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  
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6.6.3. ҉ ᶏ  (EXTI_RTEN) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  RTEN18 RTEN17 RTEN16 

             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    

31:19 Ḡ  Ḡ ᵝṿ 

18:0 RTENx ҉ ᶏ  

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

6.6.4. Ҋ ᶏ  (EXTI_FTEN) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  FTEN18 FTEN17 FTEN16 

             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: 19 Ḡ  Ḡ ᵝṿ 

18: 0 FTENx Ҋ ᶏ  

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

6.6.5. ᴆҬ Ԋᴆ  (EXTI_SWIEV) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 
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(32ᵝ)  

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

Ḡ  SWIEV18 SWIEV17 SWIEV16 

             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     

31:19 Ḡ  Ḡ ᵝṿ 

18: 0 SWIEVx Ҭ /Ԋᴆ ᴆ  

0̔ EXTI x ᴆҬ /Ԋᴆ  

1̔ EXTI x ᴆҬ /Ԋᴆ  

6.6.6.  (EXTI_PD) 

Ẓ ̔0x14 

ᵝṿ̔ ӈ 

(32ᵝ)  

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

Ḡ  PD18 PD17 PD16 

             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 

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: 19 Ḡ  Ḡ ᵝṿ 

18: 0 PDx Ҭ  

0̔EXTI x  

1̔EXTI x ̆ ֓ᵝΏ1̆ ῒ 0Ȃ 
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7. ῀/ ₮ ̂GPIO AFIÕ 

 ׃ .7.1

80ҩ I/O (GPIO)̆№≢ҹ PA0 ~ PA15̆PB0 ~ PB15̆PC0 ~ PC15̆

PD0 ~ PD15 PE0 ~ PE15̆ ҉ ῒ ῀/ ₮ⱳ Ȃ ҩ GPIO

῏ └ ץ Ȃ GPIO ҉ Ҭ Ҭ /Ԋᴆ

└ ̂EXTĨҬ ῏ └ Ȃ 

GPIO ῒז ⱳ (AFs)῍ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/ ₮ Ȃ 

ҩ GPIO ץ ᴆ ҹ ₮( )ȁ ῀ȁ ⱳ Ȃ

ҩ GPIO 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 Ҭ ðᶏ EXTI ̕ 

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â Ȃ 

7.3. ⱳ  

ҩ I/O ץ ңҩ 32ᵝ └ (GPIOx_CTL0/ GPIOx_CTL1) ңҩ 32

ᵝ (GPIOx_ISTAT, GPIOx_OCTL) ҹ 8 ̔ ῀̆ ῀̆҉

῀̆Ҋ ῀̆GPIO ₮̆GPIO ₮̆AFIO ₮ AFIO ₮Ȃ

7-1. GPIO Ȃ 
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7-1. GPIO  

 CTL[1:0] MD[1:0] OCTL 

 

῀ 

 00 

00 

Ҍᶏ  

῀ 01 Ҍᶏ  

Ҋ ῀ 10 0 

҉ ῀ 10 1 

₮ 

(GPIO)  

 00 

00: Ḡ  

01: ⌠ 10MHz 

10: ⌠ 2MHz 

11: ⌠ 50MHz 

0  1 

 01 0  1 

ⱳ

₮ 

(AFIO) 

 10 Ҍᶏ  

 11 Ҍᶏ  

7-1. ‰ I/O ᵝ ҹ ‰ I/O ᵝ Ȃ 

7-1. ‰ I/O ᵝ  

Vss

₮ └
Vdd

₮
└

῀

Ώ

/Ώ

ⱳ ₮

ⱳ ῀

̂ ῀/ ₮̃

῀ ꜚ

₮ ꜚ

I/O

ᵝ ᵬ

ESDḠ

Vdd

Vss

 

7.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ (PU)/Ҋ (PD) Ȃᵖ ᵝ ̆ұ ̂JTAG/Serial-Wired 

Debug pins̃ҹ ῀ PU/PD ̔ 

PA15̔JTDIҹ҉ ̕ 

PA14̔JTCKҹҊ ̕ 

PA13̔JTMSҹ҉ ̕ 

PB4̔NJTRSTҹ҉ ̕ 

PB3̔JTDOҹ Ȃ 
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GPIO ץ ҹ ῀ ₮ ̆ GPIO ҹ ῀ ̆ GPIO

ῤ ѿҩ ҉ Ҋ Ȃ ҉ ҩ APB2 ᴪ

⌠ ῀ (GPIOx_ISTAT)Ȃ 

GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

̆ ₮ (GPIOx_OCTL) ṿ ᴪ׆ I/O ҉ ₮Ȃ  

GPIOx_OCTL ᵝ ᵬ ̆Ҍ ᾢ ῬΏ̆ ץ Ώ‘1’⌠ᵝ ᵬ

(GPIOx_BOP̆ ԍ 0 GPIOx_BC)ḱ ѿᵝ ₃ᵝ̆ ֽ ѿҩ APB2

Ώ ̆ ῒזᵝҌ Ȃ 

7.3.2. Ҭ /Ԋᴆ  

Ҭ ⱬ̆ҹԅᶏ Ҭ ̆ ҹ ῀ Ȃ 

7.3.3. ⱳ (AF) 

ҹAFIÔ GPIOx_CTL0/GPIOx_CTL1 Ҭ CTLyṿҹ“0b10” “0b11”̆

MDyᵝṿҹ“0b01”̆ “0b10” “0b11”̃ ̆ ᵬ ⱳ Ȃ ⱳ №

׃ ΎȂ 

7.3.4. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAPB2 ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

7-2. ῀ I/O ῀ Ȃ 

7-2. ῀  

῀

ⱳ ῀

῀ ꜚ

I/O

ESD Ḡ
Vdd

Vss

 

7.3.5. ₮  

GPIO ҹ ₮ ̔ 
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Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ᶏ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └  

ҹñ1ò̆ ԍ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └ ҹ

ñ1ò̆ ₮ ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿ̕ 

Â ῀ ᵬ̆ ╠I/O Ȃ 

7-3. ₮ I/O ₮ Ȃ 

7-3. ₮  

Vss

₮ └
Vdd

₮
└

῀

Ώ

/Ώ

ⱳ ₮

῀ ꜚ

₮ ꜚ

I/O

ᵝ ᵬ

ESDḠ

Vdd

Vss

 

7.3.6.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕ 

Â ῀ ᵝҹñ0òȂ 

7-4. I/O Ȃ 

7-4.  

̂ ῀/ ₮̃ I/O

ESD Ḡ
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7.3.7. ⱳ (AF)  

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 

Â ᶏ ⱳ ̆ ᶏ ₮ ‖ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ῀ ̆ ҉ /Ҋ ̕ 

Â I/O ҉ ҩAPB2 ῀ ῀ ̕ 

Â ῀ ᵬ̆ I/O ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿȂ 

7-5. ⱳ I/O ⱳ Ȃ 

7-5. ⱳ  

Vss

₮ └
Vdd

ⱳ ₮

ⱳ ῀

῀ ꜚ

₮ ꜚ

I/O

ESDḠ

Vdd

Vss

 

7.3.8. IO ⱳ  

ҩ I/O ץ ⱳ ̆ ҩⱳ GPIO Ȃ 

GPIO 

GPIOx_CTL0/ GPIOx_CTL1Ҭ MDyᵝҹ 0b00̆ ץ I/O ҹ ῀ⱳ

Ȃ MDyᵝҹ 0b01 0̆b10 0b11 C̆TLyᵝҹ 0b00̂ GPIO ₮̃ 0b01

̂GPIO ₮̃̆ I/O ҹ ₮ⱳ Ȃ 

ⱳ  

GPIOx_CTL0/ GPIOx_CTL1Ҭ MDyᵝҹ 0b00̆ ץ I/O ҹ

῀ⱳ Ȃ GPIOx_CTL0/ GPIOx_CTL1Ҭ MDyᵝҹ 0b01̆0b10 0b11̆
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CTLyᵝҹ 0b10̂ AF ₮̃ 0b11̂ AF ₮̃̆ ҩ I/O ץ ҹ

₮ⱳ Ȃ 

7.3.9. GPIO ⱳ  

GPIO └ Ḡץ I/O Ȃ 

Ḡ GPIOx_CTL0 GPIOx_CTL1Ȃ 32ᵝ ̂GPIOx_LOCK̃

ץ I/O Ȃ ↓ GPIOx_LOCK Ҭ LKK ᵝ LKyᵝ̆

ᵝ ̆ ⌠Ҋѿҩ ᵝ╠̆ ᵝ Ҍ ḱ Ȃ ꜚ

Ҭᶏ ⱳ Ȃ 

7.4. I/O ⱳ  

 ׃ .7.4.1

ҹԅ GPIO ⱳ ᶏ ̆ AFIO ̂AFIO_PCF0 / 

AFIO_PCF1̃̆ ҩ I/O ץ 4 Ҍ ⱳ Ȃ ᶏ IO ⱳ

ץ ᵝ Ȃ ̆ EXTI ̂AFIO_EXTISSx̃

Ҭ Ԋᴆ̆GPIO ץ ᵬ EXTIҬ Ȃ 

7.4.2. Һ  

Â APB׆  

Â EXTI  

Â ҩ ΐ 4 ⱳ  

7.4.3. JTAG ⱳ  

Ḥ GPIO ’ Ҋ Ȃ 

7-2. Ḥ  

ⱳ  GPIO  

JTMS PA13 

JTCK PA14 

JTDI PA15 

JTDO  PB3 

NJTRST PB4 

ҹԅ⁞ ԍ GPIO ̆ ץ AFIO_PCF0 Ҭ SWJ_CFG [2:0]ᵝ

ҹҌ ṿȂΐᵣ ’ Ҋ Ȃ 
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7-3.  

SWJ _CFG 

[2:0] 
 

SWJ I/O №  

PA13/ 

JTMS   

PA14/ 

JTCK 

PA15/ 

JTDI 
PB3/ JTDO 

PB4/ 

NJTRST 

000 JTAG-DP( ᵝ ) ǒ ǒ ǒ ǒ  ǒ 

001 JTAG-DP ᵖ  NJTRST ǒ ǒ ǒ ǒ X 

010 JTAG-DP῏  X X X X X 

ῒז       

7.4.4. TIMER AF  

7-4. TIMER0 ⱳ  

ⱳ  
TIMER0_REMAP[1:0] 

=ñ00ò ( ) 

TIMER0_REMAP[1:0] 

=ñ01ò (№ ) 

TIMER0_REMAP[1:0] 

=ñ11ò (ῃ ) (1) 

TIMER0_ETI PA12 PE7 

TIMER0_CH0 PA8 PE9 

TIMER0_CH1 PA9 PE11 

TIMER0_CH2 PA10 PE13 

TIMER0_CH3 PA11 PE14 

TIMER0_BKIN PB12 PA6 PE15 

TIMER0_CH0_ON PB13) PA7 PE8 

TIMER0_CH1_ON PB14 PB0 PE10 

TIMER0_CH2_ON PB15 PB1 PE12 

1. ԍҌ flash ΎȂ 

7-5. TIMER1 ⱳ  

ⱳ  

TIMER1_REMAP 

[1:0] = ñ00ò 

( ) 

TIMER1_REMAP 

[1:0] = ñ01ò 

( № ) 

TIMER1_REMAP 

[1: 0] = ñ10ò 

( № ) 

TIMER1_REMAP 

[1:0] = ñ11ò 

(ῃ ) (2) 

TIMER1_CH0/TIMER

1_ETI (1) 
PA0 PA15 PA0 PA15 

TIMER1_CH1 PA1 PB3 PA1 PB3 

TIMER1_CH2 PA2 PB10 

TIMER1_CH3 PA3 PB11 

1. ԍҌ flash ΎȂ 

7-6. TIMER2 ⱳ  

ⱳ  
TIMER2_REMAP[1:0] 

=ñ00ò ( ) 

TIMER2_REMAP[1:0] 

=ñ10ò (№ ) 

TIMER2_REMAP[1:0] 

=ñ11ò (ῃ ) (1) 

TIMER2_CH0 PA6 PB4 PC6 

TIMER2_CH1 PA7 PB5 PC7 

TIMER2_CH2 PB0 PC8 

TIMER2_CH3 PB1 PC9 
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1. ԍҌ flash ΎȂ 

7-7. TIMER3 ⱳ  

ⱳ  TIMER3_REMAP = 0 TIMER3_REMAP = 1(1) 

TIMER3_CH0 PB6 PD12 

TIMER3_CH1 PB7 PD13 

TIMER3_CH2 PB8 PD14 

TIMER3_CH3 PB9 PD15 

1. ԍҌ flash ΎȂ 

7-8. TMER4 ⱳ  

ⱳ  TIMER4CH3_REMAP = 0 TIMER4CH3_REMAP = 1 

TIMER4_CH3 TIMER4_CH3 ҍ PA3  

IRC40Kῤ ҍ

TIMER4_CH3 ῀ ̆ ԍ

 

1. ԍҌ flash ΎȂ 

7.4.5. USART AF  

AFIO 0 (AFIO_PCF0)Ȃ 

7-9. USART0 ⱳ  

ⱳ  USART0_REMAP = 0 USART0_REMAP = 1 

USART0_TX PA9 PB6 

USART0_RX PA10 PB7 

7-10. USART1 ⱳ  

ⱳ  USART1_REMAP = 0 USART1_REMAP = 1 (1) 

USART1_CTS PA0 PD3 

USART1_RTS PA1 PD4 

USART1_TX PA2 PD5 

USART1_RX PA3 PD6 

USART1_CK PA4 PD7 

7-11. USART2 ⱳ  

ⱳ  
USART2_REMAP[1:0] 

=ñ00ò ( ) 

USART2_REMAP[1:0] 

=ñ01ò (№ ) (1) 

USART2_REMAP[1:0] 

=ñ11ò (ῃ ) (2) 

USART2_TX PB10 PC10 PD8 

USART2_RX PB11 PC11 PD9 

USART2_CK PB12 PC12 PD10 

USART2_CTS PB13 PD11 

USART2_RTS PB14 PD12 

1. ֽֽ ԍ 64 ̆100 Ȃ 

2. ֽֽ ԍ 100 Ȃ 
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7.4.6. I2C0 ⱳ  

AFIO 0 (AFIO_PCF0)Ȃ 

7-12. I2C0 ⱳ  

ⱳ  I2C0_REMAP = 0 I2C0_REMAP = 1 

I2C0_SCL PB6 PB8 

I2C0_SDA PB7 PB9 

7.4.7. SPI0 ⱳ  

AFIO 0 (AFIO_ PCF0)Ȃ 

7-13. SPI0 ⱳ  

ⱳ  SPI0_REMAP = 0 SPI0_REMAP = 1 

SPI0_NSS PA4 PA15 

SPI0_SCK PA5 PB3 

SPI0_MISO PA6 PB4 

SPI0_MOSI PA7 PB5 

7.4.8. SPI2/I2S2 ⱳ  

AFIO 0(AFIO_PCF0)Ȃ 

7-14. SPI2/I2S2 ⱳ  

ⱳ  SPI2_REMAP = 0 SPI2_REMAP = 1 

SPI2_NSS/ I2S2_WS PA15 PA4 

SPI2_SCK/ I2S2_CK PB3 PC10 

SPI2_MISO PB4 PC11 

SPI2_MOSI/I2S2_SD PB5 PC12 

7.4.9. CAN0 ⱳ  

Ҋ ̆CAN0 Ḥ ץ ⌠ Ă B DȂ ԍ D̆ Ҍ

ҍ 64 ҬȂ 

7-15. CAN0 ⱳ  

ⱳ (1) 
CAN0_REMAP[1:0] 

=ñ00ò 

CAN0_REMAP[1:0] 

=ñ10ò(3) 

CAN0_REMAP[1:0] 

=ñ11ò(2) 

CAN0_RX PA11 PB8 PD0 

CAN0_TX PA12 PB9 PD1 

1. PD0 PD1Ҍ ⌠OSC_IN OSC_OUT ̆ ֽ ԍ100 Ȃ 

2. Ҍ ԍ 36 Ȃ 
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7.4.10. CAN1 ⱳ  

CAN1 ԍԑ ֟ ̆ Ḥ Ҋ Ȃ 

7-16. CAN1 ⱳ  

ⱳ  CAN1_REMAP =ñ0ò CAN1_REMAP =ñ1ò 

CAN1_RX PB12 PB5 

CAN1_TX PB13 PB6 

7.4.11. CLK AF  

LXTAL ῏ Ṝ̆OSC32_IN OSC32_OUT №≢ ץ Ạ I/O PC14

PC15ȂLXTAL ᴨᾢ ῒז IOⱳ Ȃ 

̔1. 1.8V ῏ ̂ ῀ ̃ ᴍ VBATᶫ ̂Ҍᶏ VDDᶫ ̃̆

PC14/PC15Ҍ ԍ IOⱳ ̆ ᴪ ҹ Ȃ 

2. ᴍ Ҭ IO Ȃ 

7-17. OSC32  

ⱳ  LXTAL= ON LXTAL= OFF 

PC14 OSC32_IN PC14 

PC15 OSC32_OUT PC15 

HXTAL OSC_IN/OSC_OUT ץ Ạ I/O  PD0/PD1Ȃ 

7-18. OSC  

ⱳ  HXTAL= ON HXTAL= OFF 

PD0 OSC_IN PD0 

PD1 OSC_OUT PD1 
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7.5. GPIO  

AFIO ̔0x4001 0000 

GPIOA ̔0x4001 0800 

GPIOB ̔0x4001 0C00 

GPIOC ̔0x4001 1000  

GPIOD ̔0x4001 1400 

GPIOE ̔0x4001 1800 

7.5.1. └ 0 (GPIOx_CTL0, x=A..E) 

Ẓ ̔0x00 

ᵝṿ̔ 0x4444 4444  

(32ᵝ) Ȃ 

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

CTL7[1:0] MD7[1:0] CTL6[1:0] MD6[1:0] CTL5[1:0] MD5[1:0] CTL4[1:0] MD4[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 

CTL3[1:0] MD3[1:0] CTL2[1:0] MD2[1:0] CTL1[1:0] MD1[1:0] CTL0[1:0] MD0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 CTL7[1:0] Port 7 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

29:28 MD7[1:0] Port 7 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

27:26 CTL6[1:0] Port 6 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

25:24 MD6[1:0] Port 6 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

23:22 CTL5[1:0] Port 5 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

21:20 MD5[1:0] Port 5 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  



                                                            GD32VF103 Ύ 

108 
 

19:18 CTL4[1:0] Port 4 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

17:16 MD4[1:0] Port 4 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

15:14 CTL3[1:0] Port 3 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

13:12 MD3[1:0] Port 3 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

11:10 CTL2[1:0] Port 2 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

9:8 MD2[1:0] Port 2 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

7:6 CTL1[1:0] Port 1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

5:4 MD1[1:0] Port 1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

3:2 CTL0[1:0] Port 0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

῀  ( MD[1:0] =00) 

00̔ ῀ 

01̔ ῀ 

10̔҉ ῀ /Ҋ ῀ 

11̔Ḡ  

 

₮  ( MD[1:0] >00) 

00̔GPIO ₮ 

01̔GPIO ₮ 

10̔AFIO ₮ 

11̔AFIO ₮ 

1:0 MD0[1:0] Port 0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ῀  ( ᵝ ) 
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01̔ ₮ ̆ 10MHz  

10̔ ₮ ̆ 2MHz 

11̔ ₮ ̆ 50MHz 

7.5.2. └ 1 (GPIOx_CTL1, x=A..E) 

Ẓ ̔0x04 

ᵝṿ̔ 0x4444 4444 

(32ᵝ) Ȃ 

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

CTL15[1:0] MD15[1:0] CTL14[1:0] MD14[1:0] CTL13[1:0] MD13[1:0] CTL12[1:0] MD12[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 

CTL11[1:0] MD11[1:0] CTL10[1:0] MD10[1:0] CTL9[1:0] MD9[1:0] CTL8[1:0] MD8[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 CTL15[1:0] Port 15 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

29:28 MD15[1:0] Port 15 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

27:26 CTL14[1:0] Port 14 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

25:24 MD14[1:0] Port 14 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

23:22 CTL13[1:0] Port13 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

21:20 MD13[1:0] Port 13 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

19:18 CTL12[1:0] Port 12 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

17:16 MD12[1:0] Port 12 ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

15:14 CTL11[1:0] Port 11 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

13:12 MD11[1:0] Port 11 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

11:10 CTL10[1:0] Port 10 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

9:8 MD10[1:0] Port10 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

7:6 CTL9[1:0] Port 9 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

5:4 MD9[1:0] Port 9 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

3:2 CTL8[1:0] Port 8 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

1:0 MD8[1:0] Port 8 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

MD0 [1:0]  

7.5.3. ῀  (GPIOx_ISTAT, x=A..E) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 XXXX 

(32ᵝ) 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 ISTAT 9 ISTAT 8 ISTAT 7 ISTAT 6 ISTAT 5 ISTAT 4 ISTAT 3 ISTAT 2 ISTAT 1 ISTAT 0 

r r r r r r r r r r r r r r r r 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ISTATy ῀ ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

7.5.4. ₮ └  (GPIOx_OCTL, x=A..E) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 

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 ₮ └ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  

7.5.5. ᵝ ᵬ  (GPIOx_BOP, x=A..E) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 y(y=0..15)  
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֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 0 

15:0 BOPy ᵝᵝ y(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 1 

7.5.6. ᵝ  (GPIOx_BC, x=A..E) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 y(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 

7.5.7.  (GPIOx_LOCK, x=A..E) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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    
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31:17 Ḡ  Ḡ ᵝṿ 

16 LKK ↓  

ᵝ ᶏ Lock KeyΏ ↓ ̆ Ȃ 

0̔GPIO_LOCK  

1̔ ⌠Ҋѿ MCU ᵝ╠̆GPIO_LOCK  

LOCK KeyΏ ↓̔ 

Ώ1ŸΏ0ŸΏ1Ÿ 0Ÿ 1  

̔ LOCK KeyΏ ↓ ̆LK[15:0] ṿ Ḡ Ȃ 

15:0 LKy ᵝy(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ᵝ  

1̔ LKKᵝ 1 ̆ ᵝ  

7.5.8. Ԋᴆ └  (AFIO_EC) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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  EOE PORT[2:0] PIN[3:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 EOE Ԋᴆ ₮ᶏ  

ᵝ ᴆ ᵝ Ȃ ᵝ ̆RISC-V EVENTOUT ₮ ⌠

PORT[2:0] PIN[3:0]ᵝ I/O Ȃ 

6:4 PORT[2:0] Ԋᴆ ₮  

֓ᵝ ᴆ ᵝ Ȃ ԍ ₮ RISC-V EVENTOUTḤ Ȃ 

000̔ A 

001̔ B 

010̔ C 

011̔ D 

100̔ E 

3:0 PIN[3:0] Ԋᴆ ₮  

֓ᵝ ᴆ ᵝ Ȃ ԍ ₮ RISC-V EVENTOUTḤ Ȃ 

0000̔ 0 
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0001̔ 1 

0010̔ 2 

é 

1111̔ 15 

7.5.9. AFIO 0 (AFIO_PCF0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  

TIMER1 

ITI1_REM

AP 

SPI2_RE

MAP 

 SWJ_CFG[2:0] Ḡ  

CAN1_RE

MAP 

Ḡ  

TIMER4C

H3_ 

REMAP 

 rw rw  w  rw  rw 

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

PD01_RE

MAP 

CAN0_REMAP[1:0] 

TIMER3_

REMAP 

TIMER2_REMAP[1:0

] 

TIMER1_REMAP[1:0

] 

TIMER0_REMAP[1:0

] 

USART2_REMAP[1:

0] 

USART1_

REMAP 

USART0_

REMAP 

I2C0_RE

MAP 

SPI0_RE

MAP 

rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

29 TIMER1ITI1_REMAP TIMER1ῤ 1  

ᵝ ᴆ ᵝ ̆ └ TIMER1_ITI1ῤ  

0̔TIMER1_ITI1ῤ ⌠ᵞ  

1̔TIMER1_ITI1ῤ ⌠ USB OTG SOF̂ ̃ ₮̆ ԍ ‰ 

28 SPI2_REMAP SPI2/I2S2  

ᵝ ᴆ ᵝ Ȃ 

0 ̔  (SPI2_NSS-I2S2_WS/PA15, SPI2_SCK-I2S2_CK/PB3, 

SPI2_MISO/PB4, SPI2_MOSI-I2S_SD/PB5) 

1 ̔ ῃ  (SPI2_NSS-I2S2_WS/PA4, SPI2_SCK-I2S2_CK/PC10, 

SPI2_MISO/PC11, SPI2_MOSI-I2S_SD/PC12) 

̔ ᵝ ֟ ֟ ֟ Ҭ ̆ ῒז ↓ҬҹḠ ᵝȂ 

27 Ḡ  Ḡ ᵝṿ 

26:24 SWJ_CFG[2:0] ұ JTAG  

֓ᵝ Ώ̂ ֓ᵝ̆ ӈṿ Ȃ̃ ԍ SWJ ⱳ I/O ȂSWJ

̂ұ JTAG̃ JTAG RISC-V Ȃ ᵝ

SWJ̆ Ҋ̆ ץ JTMS/JTCK ҉ Ḥ ᶏ JTAG

Ȃ 

000̔JTAG-DP̂ ᵝ ̃ 

001̔JTAG-DP ᵖ NJTRST 



                                                            GD32VF103 Ύ 

115 
 

010̔JTAG-DP  

ῒ̔ז ӈ 

23 Ḡ  Ḡ ᵝṿ 

22 CAN1_REMAP CAN1  

ᵝ ᴆ ᵝ  

0̔ ̂CAN1_RX/PB12̆CAN1_TX/PB13̃ 

1̔ ̂CAN1_RX/PB5̆CAN1_TX/PB6̃ 

21:17 Ḡ  Ḡ ᵝṿ 

16 TIMER4CH3_IREMA

P 

TIMER4 3ῤ  

ᵝ ᴆ ᵝ ̆ └ TIMER4_CH3 ῤ Ȃ ᵝ ᵝ ̆

TIMER4_CH3ҍ PA3 Ȃ ᵝ ᵝ ̆TIMER4_CH3ҍ IRC40Kῤ

̆ ԍ IRC40K ‰Ȃ 

̔ ᵝ ֟ Ҭ Ȃ 

15 PD01_REMAP Port D0/Port D1 ⌠ OSC_IN/OSC_OUT 

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔PD0 ⌠ OSC_IN̆PD1 ⌠ OSC_OUT 

14:13 CAN0_REMAP [1:0] CAN0  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂CAN_RX/PA11̆CAN_TX/PA12̃ 

01̔ ᶏ  

10̔ № ̂CAN_RX/PB8̆CAN_TX/PB9̃ 

11̔ ῃ ̂CAN_RX/PD0̆CAN_TX/PD1̃ 

12 TIMER3_REMAP TIMER3  

ᵝ ᴆ ᵝ Ȃ 

0̔ (TIMER3_CH0/PB6,TIMER3_CH1/PB7,TIMER3_CH2/PB8, 

TIMER3_CH3/PB9) 

1̔ ῃ (TIMER3_CH0/PD12,TIMER3_CH1/PD13,TIMER3_CH2/PD14, 

TIMER3_CH3/PD15) 

11:10 TIMER2_ 

REMAP[1:0] 

TIMER2  

֓ᵝ ᴆ ᵝ Ȃ 

00:  (TIMER2_CH0/PA6,TIMER2_CH1/PA7,TIMER2_CH2/PB0, 

TIMER2_CH3/PB1) 

01: ᶏ  

10: №  (TIMER2_CH0/PB4,TIMER2_CH1/PB5,TIMER2_CH2/PB0, 

TIMER2_CH3/PB1) 

11: ῃ  (TIMER2_CH0/PC6,TIMER2_CH1/PC7,TIMER2_CH2/PC8, 

TIMER2_CH3/PC9) 

9:8 TIMER1_REMAP 

[1:0] 

TIMER1  

֓ᵝ ᴆ ᵝ Ȃ 
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00̔ ̂ TIMER1_CH0/ TIMER1_ETI/PA0̆ TIMER1_CH1/PA1̆

TIMER1_CH2/PA2,TIMER1_CH3/PA3̃ 

01̔ № ̂TIMER1_CH0/ TIMER1_ETI/PA15̆TIMER1_CH1/PB3 

̆TIMER1_CH2/PA2,TIMER1_CH3/PA3̃ 

10̔ № ̂ TIMER1_CH0/ TIMER1_ETI/PA0̆ TIMER1_CH1/PA1̆

TIMER1_CH2/PB10,TIMER1_CH3/PB11̃ 

11̔ ῃ ̂ TIMER1_CH0/ TIMER1_ETI/PA15̆ TIMER1_CH1/PB3̆

TIMER1_CH2/PB10̆TIMER1_CH3/PB11̃ 

7:6 TIMER0_REMAP 

[1:0] 

TIMER0  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂TIMER0_ETI/PA12̆TIMER0_CH0/ PA8̆TIMER0_CH1/PA9̆

TIMER0_CH2/PA10 ̆ TIMER0_CH3/PA11 ̆ TIMER0_BKIN/PB12 ̆

TIMER0_CH0_ON/PB13̆TIMER0_CH1_ON/PB14̆TIMER0_CH2_ON/PB15̃ 

01̔ № ̂TIMER0_ETI/PA12̆TIMER0_CH0/ PA8̆TIMER0_CH1/PA9̆

TIMER0_CH2/PA10 ̆ TIMER0_CH3/PA11 ̆ TIMER0_BKIN/PA6 ̆

TIMER0_CH0_ON/PA7̆TIMER0_CH1_ON/PB0̆TIMER0_CH2_ON/PB1̃ 

10̔ ᶏ  

11̔ ῃ ̂TIMER0_ETI/PE7̆TIMER0_CH0/ PE9̆TIMER0_CH1/PE11̆

TIMER0_CH2/PE13 ̆ TIMER0_CH3/PE14 ̆ TIMER0_BKIN/PE15 ̆

TIMER0_CH0_ON/PE8̆TIMER0_CH1_ON/PE10̆TIMER0_CH2_ON/PE12̃ 

5:4 USART2_REMAP[1:

0] 

USART2  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂USART2_TX/PB10̆USART2_RX /PB11̆USART2_CK/PB12̆

USART2_CTS/PB13̆USART2_RTS/PB14̃ 

01̔ № ̂USART2_TX/PC10̆USART2_RX /PC11̆USART2_CK/PC12̆

USART2_CTS/PB13̆USART2_RTS/PB14̃ 

10̔ ᶏ  

11̔ ῃ ̂USART2_TX/PD8̆USART2_RX /PD9̆USART2_CK/PD10̆

USART2_CTS/PD11̆USART2_RTS/PD12̃ 

3 USART1_REMAP USART1  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂USART1_CTS/PA0̆USART1_RTS/PA1̆USART1_TX/PA2̆

USART1_RX /PA3̆USART1_CK/PA4̃ 

1̔ ̂ USART1_CTS/PD3̆ USART1_RTS/PD4̆ USART1_TX/PD5̆

USART1_RX /PD6̆USART1_CK/PD7̃ 

2 USART0_REMAP USART0  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂USART0_TX/PA9̆USART0_RX /PA10̃ 

1̔ ̂USART0_TX/PB6̆USART0_RX /PB7̃ 

1 I2C0_REMAP I2C0  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂I2C0_SCL/PB6̆I2C0_SDA /PB7̃ 
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1̔ ̂I2C0_SCL/PB8̆I2C0_SDA /PB9̃ 

0 SPI0_REMAP SPI0  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂SPI0_NSS/PA4̆SPI0_SCK /PA5̆SPI0_MISO /PA6̆ 

SPI0_MOSI /PA7̃ 

1̔ ̂SPI0_NSS/PA15̆SPI0_SCK /PB3̆SPI0_MISO /PB4̆ 

 SPI0_MOSI /PB5̃ 

7.5.10. EXTI 0  (AFIO_EXTISS0) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 ᵝṿ 

15:12 EXTI3_SS[3:0] EXTI 3  

0000̔PA3  

0001̔PB3  

0010̔PC3  

0011̔PD3  

0100̔PE3  

ῒז Ḡ Ȃ 

11:8 EXTI2_SS[3:0] EXTI 2  

0000̔PA2  

0001̔PB2  

0010̔PC2  

0011̔PD2  

0100̔PE2  

ῒז Ḡ Ȃ 

7:4 EXTI1_SS[3:0] EXTI 1  

0000̔PA1  

0001̔PB1  

0010̔PC1  

0011̔PD1  
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0100̔PE1  

ῒז Ḡ Ȃ 

3:0 EXTI0_SS[3:0] EXTI 0  

0000̔PA0  

0001̔PB0  

0010̔PC0  

0011̔PD0  

0100̔PE0  

ῒז Ḡ Ȃ 

7.5.11. EXTI 1  (AFIO_EXTISS1) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 ᵝṿ 

15:12 EXTI7_SS[3:0] EXTI 7  

0000̔PA7  

0001̔PB7  

0010̔PC7  

0011̔PD7  

0100̔PE7  

ῒז Ḡ Ȃ 

11:8 EXTI6_SS[3:0] EXTI 6  

0000̔PA6  

0001̔PB6  

0010̔PC6  

0011̔PD6  

0100̔PE6  

ῒז Ḡ Ȃ 

7:4 EXTI5_SS[3:0] EXTI 5  

0000̔PA5  

0001̔PB5  
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0010̔PC5  

0011̔PD5  

0100̔PE5  

ῒז Ḡ Ȃ 

3:0 EXTI4_SS[3:0] EXTI 4  

0000̔PA4  

0001̔PB4  

0010̔PC4  

0011̔PD4  

0100̔PE4  

ῒז Ḡ Ȃ 

7.5.12. EXTI 2  (AFIO_EXTISS2) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 

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 ᵝṿ 

15:12 EXTI11_SS[3:0] EXTI 11  

0000̔PA11  

0001̔PB11  

0010̔PC11  

0011̔PD11  

0100̔PE11  

ῒז Ḡ Ȃ 

11:8 EXTI10_SS[3:0] EXTI 10  

0000̔PA10  

0001̔PB10  

0010̔PC10  

0011̔PD10  

0100̔PE10  

ῒז Ḡ Ȃ 

7:4 EXTI9_SS[3:0] EXTI 9  
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0000̔PA9  

0001̔PB9  

0010̔PC9  

0011̔PD9  

0100̔PE9  

ῒז Ḡ Ȃ 

3:0 EXTI8_SS[3:0] EXTI 8  

0000̔PA8  

0001̔PB8  

0010̔PC8  

0011̔PD8  

0100̔PE8  

ῒז Ḡ Ȃ 

7.5.13. EXTI 3  (AFIO_EXTISS3) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 ᵝṿ 

15:12 EXTI15_SS[3:0] EXTI 15  

0000̔PA15  

0001̔PB15  

0010̔PC15  

0011̔PD15  

0100̔PE15  

ῒז Ḡ Ȃ 

11:8 EXTI14_SS[3:0] EXTI 14  

0000̔PA14  

0001̔PB14  

0010̔PC14  

0011̔PD14  

0100̔PE14  
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ῒז Ḡ Ȃ 

7:4 EXTI13_SS[3:0] EXTI 13  

0000̔PA13  

0001̔PB13  

0010̔PC13  

0011̔PD13  

0100̔PE13  

ῒז Ḡ Ȃ 

3:0 EXTI12_SS[3:0] EXTI 12  

0000: PA12  

0001: PB12  

0010: PC12  

0011: PD12  

0100: PE12  

ῒז Ḡ Ȃ 

7.5.14. AFIO 1 (AFIO_PCF1) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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  

EXMC_N

ADV 

Ḡ  

 rw  

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿ 

10 EXMC_NADV EXMC_NADV /Ҍ  

ᵝ ᴆ ᵝ ̆ └ EXMC_NADVḤ  

0̔NADVḤ ⌠ ₮( ṿ)  

1̔NADVḤ ̆I/O ץ ԍῒז Ȃ 

9:0 Ḡ  Ḡ ᵝṿ 

  



                                                            GD32VF103 Ύ 

122 
 

8. Όᵩ ᾝ̂CRC̃ 

 ׃ .8.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝᶏ 32ᵝ CRC Ȃ 

8.2. Һ  

Â 32ᵝ ῀/ ₮ Ȃ ԍ32ᵝ ῀ ׆̆ ῀⌠ ₮ ̆ 4ҩ

AHB ̕ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ ̕ 

Â ̔0x4C11DB7̔ 

X
32
+X
26
+X
23
+X
22
+X
16
+X
12
+X
11
+X
10
+X
8
+X
7
+X
5
+X
4
+X
2
+X+1 

32ᵝ CRC ҍץ CRC Ȃ 

 8-1. CRC ᾝ  

AHB 

῀  (32ᵝ)

₮  (32ᵝ)

 (8ᵝ) 

῀

₮

CRC ᾝ

0x4C11DB7
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8.3. ⱳ  

Â CRC ᾝ ץ 32ᵝ ̆CRC_DATA Ữ

Ȃ 

Ҍ ᴆ CRC_CTL CRC_DATA C̆RC ᾝ

ԍ ῀ ╠ѿ CRC_DATA Ҭ Ȃ 

ԍ32ᵝ ̆CRC 4ҩAHB Ȃ ̆ ҹ32ᵝ ῀

̆AHB Ҍᴪ Ȃ 

Â ᶫԅѿҩ8ᵝ CRC_FDATAȂ 

CRC_FDATAҍCRC ῏̆ᴋᵥ Ṝ ץ Ώ ᵬȂ 
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8.4. CRC  

CRC ̔0x4002 3000 

8.4.1. ̂CRC_DATÃ 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

̂32ᵝ̃  

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 Ώ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮

̆ ҹ ⌠ ҉ CRC Ȃ 

8.4.2. ̂CRC_FDATÃ 

Ẓ ̔0x04 

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  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 FDATA[7:0] ᵝ 

ᴆ Ώ 

֓ᵝҍ CRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ

CRC_CTL Ȃ 
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8.4.3. └ ̂CRC_CTL̃ 

Ẓ ̔0x08 

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  RST 

 rs 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 RST ᵝ 1 ץ ᵝ CRC_DATA ̆ ῒṿҹ 0xFFFFFFFF̆ ᵝ

ᴆ ꜚ Ȃ ᵝ CRC_FDATA Ȃ 

ᴆ ΏȂ 
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9. Ữ └ ̂DMÃ 

 ׃ .9.1

DMA └ ᶫԅѿ ᴆ Ữ ӊ Ữ Ữ ӊ ᴰ ̆

CPU ׆̆῀׃ ᶏ CPU Ғץ ῒז ⱳ ҉ȂDMA └ 12 ҩ

̂DMA0 7ҩ ̆DMA1 5ҩ Ȃ̃ ҩ Ғ ѿҩ ҩ

Ữ ȂDMA └ ῤ ԅѿҩᴂ ̆ ᴂ ҩ DMA ᴨᾢ Ȃ 

DMA └ RISC-Vῤ ῍֣ Ȃ DMA CPU D̆MA

ᴪ CPU ₃ҩ Ȃ Ҭ ԅ ᴂ № DMA

ҍ CPU ̆ ץ Ḡ CPU ⌠ ѿ Ȃ 

9.2. Һ  

Â ᴰ ̆ ⌠ 65536̕ 

Â 12ҩ ̆ ғ ҩ ̂DMA0 7ҩ ̆DMA1 5ҩ ̃̕  

Â AHB APB ̆ ҉ SRAM ᵬҹץ ̕ 

Â ҩ ᴆ DMA ̕ 

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 ̕ 

Â Ҭ ᶏ Ȃ 
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9.3.  

9-1. DMA  

Arbiter

AHB 

Master 

Port

DMA 

Configuration

C
o
n
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 № ̔ 

͠ AHB ׆ DMA 

͠ AHBҺ ᴰ  

͠ ᴂ DMA ᴨᾢ  

͠  

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

PWIDTH MWIDTHᵝ ‗ ̂ / / Ȃ̃ 

Ẋ DMA_CHxCNT ṿҹ 4̆ ғ PNAGA MNAGAᵝ ᵝȂ PWIDTH

MWIDTH ̆DMAᴰ ᵬ 9-1. DMAᴰ ᵬȂ 

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 

1: Write B3B2B1B0[31:0] @0x0 

2: Write B7B6B5B4[31:0] @0x4 

3: Write BBBAB9B8[31:0] @0x8 
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ᴰ  ᴰ ᵬ 

    

4: Read BFBEBDBC[31:0] @0xC 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[7:0] @0x0 

2: Write B5B4[7:0] @0x2 

3: Write B9B8[7:0] @0x4 

4: Write BDBC[7:0] @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  

Â CHENᵝ DMAᴰ ̆ ᶏ CHENᵝ №ң ’̔ 

͠ ᶏ DMA ╠̆ ῏ ᵬ̆↕ DMA

҉ ᴰ Ȃ 
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͠ ᶏ DMA ╠̆ ᴋ ῏ ԅ ᵬ̆↕ DMA ѿ

ᴰ Ȃ 

Â CHEN ᵝ ̆DMA ᴰ ̆ӊ ᴋ ᵬ╠Ḃᶏ DMA

̆↕Ҍᴪ ᴋᵥ DMAᴰ Ȃ 

9.4.2.  

ҹԅḠ ᴰ ̆DMA └ Ҭ ῀ԅ Ữ └̆ Ḥ

Ḥ ̔ 

͠ Ḥ ̔ ₮̆ ‰ ̕ 

͠ Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

9-2. └Ҭ ԅ DMA └ ҍ ӊ └Ȃ 

9-2. └ 

DMA

Acknowledge

Peripheral 

request

Peripheral is ready to transmit 

or receive data, and assert the 

request signal to DMA

Peripheral request
Peripheral 

request

DMA acknowledge

Wait the DMA bus idle and 

other higher priority channels 

to have been processed

The corresponding channel has 

the highest priority and the DMA 

controller sents an AHB command 

to access the peripheral 

Peripheral releases the 

request signal when it receives 

the acknowledge signal

The DMA controller deasserts 

the acknowledge signal when 

it receives low request signal 

Peripheral launches 

the next request

 

9.4.3. ᴂ  

DMA └ ѿ ⌠ ҩ ̆ᴂ ᴨᾢ ‗

ѿҩ Ȃᴨᾢ ᴆᴨᾢ ᴆᴨᾢ ̆ᴨᾢ ↕ Ҋ̔ 

͠ ᴆᴨᾢ ̔№ҹ4 ̆ᵞ̆Ҭ̆ Ȃ ץ DMA_CHxCTL PRIOᵝ

Ȃ 

͠ ᴆᴨᾢ ̔ ΐ ᴆᴨᾢ ̆ ᵞ ᴨᾢ Ȃᶛ̔ 0

2 ҹ ᴆᴨᾢ ̆ 0 ᴨᾢ ԍ 2Ȃ 

9.4.4.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGA MNAGAᵝ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxMADDR Ȃ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ 1̂ 2̆4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ 



                                                            GD32VF103 Ύ 

130 
 

9.4.5.  

( ADC )Ȃ DMA_CHxCTL CMENᵝ

ᵝ ᶏץ Ȃ 

Ҭ̆ DMAᴰ C̆NTṿᴪ ῀ ғ̆ᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠ ᶏ ᵝ̂ DMA_CHxCTL CHENᵝ̃ 0Ȃ 

9.4.6. Ữ ⌠ Ữ  

DMA_CHxCTL M2Mᵝ ᵝ ᶏץ Ữ ⌠ Ữ Ȃ Ҋ D̆MA

ᴰ Ҍᶭ Ḥ Ȃѿ DMA_CHxCTL CHEN ᵝ 1̆DMA

ᴰ ̆ ⌠ DMA_CHxCNT ⌠ 0̆DMA ᴪẢ Ȃ 

9.4.7.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENᵝ̆ ҹ 1̂ ᶏ ̃̆ ᵝȂ CHENҹ 0 ̆ Ҋ↓

DMA ᴰ Ȃ 

2. DMA_CHxCTL M2M DIRᵝ̆ ᴰ Ȃ 

3. DMA_CHxCTL CMENᵝ̆ ᶏ Ȃ 

4. DMA_CHxCTL PRIOᵝ ̆ ᴆᴨᾢ Ȃ 

5. DMA_CHxCTL Ữ ᴰ ץ Ữ

Ȃ 

6. DMA_CHxCTL ᴰ Ҭ ̆ ᴰ Ҭ ̆D Ҭ ᶏ ᵝȂ 

7. DMA_CHxPADDR Ȃ 

8. DMA_CHxMADDR Ữ Ȃ 

9. DMA_CHxCNT ᴰ Ȃ 

10. DMA_CHxCTL CHENᵝ 1̆ᶏ DMA Ȃ 

9.4.8. Ҭ  

ҩ DMA ѿҩҒ Ҭ ȂҬ Ԋᴆ ҈ ̔ᴰ ̆ ᴰ ᴰ

Ȃ 

ѿҩҬ Ԋᴆ DMA_INTF Ҭ Ғ ᵝ̆ DMA_INTC Ҭ Ғ

ᵝ̆ DMA_CHxCTL Ҭ 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 
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DMAҬ 9-3. DMA0 ̆ᴋᵥ Ҭ ᶏ ̆֟ ԅ Ҭ Ԋ

ᴆ ᴪ֟ Ҭ Ȃ 

9-3. DMAҬ  

and

and

and

or

FTFIFx

FTFIEx

HTFIFx

HTFIEx

ERRIFx

ERRIEx

CHxINTF

 

̔“x” ̂DMA0 x=0…6̕DMA1 x=0…4̃ 

9.4.9. DMA  

ҩ ⌠ ѿҩ DMA Ȃ ֓ Ḥ ῀ DMAȂ

9-4. DMA0 9-5. DMA1 Ȃ ̆ ҩ

ץ ῏ Ȃ Ḡ ѿ ̆ ѿҩ ҉ֽ ѿҩ

Ȃ 9-3. DMA0 ↓ҽԅ DMA0 ҩ ̆ 9-4. 

DMA1 ↓ҽԅ DMA1 ҩ Ȃ 
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9-4. DMA0  

ADC0
TIMER1_CH2
TIMER3_CH0

or
or

Channel 0

MEMTOMEM0

Hardware

priority

high

low

SPI0_RX
USART2_TX
TIMER0_CH0
TIMER1_UP

TIMER2_CH2

or
or

Channel 1

MEMTOMEM2MEMTOMEM1

SPI0_TX
USART2_RX
TIMER0_CH1
TIMER2_CH3
TIMER2_UP

or
or

Channel 2

MEMTOMEM2

SPI1/I2S1_RX
USART0_TX

I2C1_TX
TIMER0_CH3
TIMER0_TG

TIMER0_CMT
TIMER3_CH1

or
or

Channel 3

MEMTOMEM4MEMTOMEM3

SPI1/I2S1_TX
USART0_RX

I2C1_RX
TIMER0_UP

TIMER1_CH0
TIMER3_CH2

or
or

Channel 4

MEMTOMEM4

USART1_RX
I2C0_TX

TIMER0_CH2
TIMER2_CH0
TIMER2_TG

or
or

Channel 5

MEMTOMEM6MEMTOMEM5

USART1_TX
I2C0_RX

TIMER1_CH1
TIMER1_CH3
TIMER3_UP

or
or

Channel 6

MEMTOMEM6

 

9-3. DMA0  

Periphera

l 
Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6 

TIMER0 ǒ TIMER0_CH0 TIMER0_CH1 

TIMER0_CH3 

TIMER0_TG 

TIMER0_CM

T 

TIMER0_UP TIMER0_CH2 ǒ 

TIMER1 TIMER1_CH2 TIMER1_UP ǒ ǒ TIMER1_CH0 ǒ 
TIMER1_CH1 

TIMER1_CH3 

TIMER2 ǒ TIMER2_CH2 
TIMER2_CH3 

TIMER2_UP 
ǒ ǒ 

TIMER2_CH0 

TIMER2_TG 
ǒ 

TIMER3 TIMER3_CH0 ǒ ǒ TIMER3_CH1 TIMER3_CH2 ǒ TIMER3_UP 

ADC0 ADC0 ǒ ǒ ǒ ǒ ǒ ǒ 
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Periphera

l 
Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6 

SPI/I2S ǒ SPI0_RX SPI0_TX 
SPI1/I2S1_R

X 

SPI1/I2S1_T

X 
ǒ ǒ 

USART ǒ USART2_TX USART2_RX USART0_TX USART0_RX USART1_RX USART1_TX 

I2C ǒ ǒ ǒ I2C1_TX I2C1_RX I2C0_TX I2C0_RX 

9-5. DMA1  

SPI2/I2S2_RX
TIMER4_CH3
TIMER4_TG

or
or

Channel 0

MEMTOMEM0

Hardware

priority

high

low

SPI2/I2S2_TX
TIMER4_CH2
TIMER4_UP

or
or

Channel 1

MEMTOMEM2MEMTOMEM1

UART3_RX
TIMER5_UP
DAC_CH0

or
or

Channel 2

MEMTOMEM2

TIMER4_CH1
TIMER6_UP
DAC_CH1

or
or

Channel 3

MEMTOMEM4MEMTOMEM3

UART3_TX
TIMER4_CH0or

or
Channel 4

MEMTOMEM4

 

9-4. DMA1  

Peripheral Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 

TIMER4 
TIMER4_CH3 

TIMER4_TG 

TIMER4_CH2 

TIMER4_UP 
ǒ TIMER4_CH1 TIMER4_CH0 

TIMER5 ǒ ǒ TIMER5_UP ǒ ǒ 

TIMER6 ǒ ǒ ǒ TIMER6_UP ǒ 

DAC ǒ ǒ DAC_CH0 DAC_CH1 ǒ 

SPI/I2S SPI2/I2S2_RX SPI2/I2S2_TX ǒ ǒ ǒ 

USART ǒ ǒ UART3_RX ǒ UART3_TX 
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9.5. DMA  

DMA0 ̔0x4002 0000 

DMA1 ̔0x4002 0400 

̔DMA1ֽ ԓҩ ̂0⌠ 4 ̃̆ ῏ Ҭ 5 6 ῏ ᵝҌ

ԍ DMA1Ȃ 

9.5.1. Ҭ ᵝ  (DMA_INTF) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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 ᵝṿ 

27/23/19/ 

15/11/7/3 

ERRIFx x ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ x ᴰ  

1̔ x ᴰ  

26/22/18/ 

14/10/6/2 

HTFIFx x ᴰ ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ x ᴰ  

1̔ x ᴰ  

25/21/17/ 

13/9/5/1 

FTFIFx xᴰ ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ xᴰ  

1̔ xᴰ  

24/20/16/ 

12/8/4/0 

GIFx xῃ Ҭ ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏ DMA_INTC ᵝҹ 1  

0̔ x ERRIF, HTFIF FTFIF ᵝ ᵝ 

1̔ x ERRIF, HTFIF FTFIFӊѿ ᵝ 
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9.5.2. Ҭ ᵝ  (DMA_INTC) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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   HTFIC2  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 ᵝṿ 

27/23/19/ 

15/11/7/3 

ERRIFCx x(x=0é6) ᵝ  

0̔  

1̔ DMA_INTF ERRIFxᵝ 

26/22/18/ 

14/10/6/2 

HTFIFCx x(x=0é6)D ᵝ 

0̔  

1̔ DMA_INTF HTFIFxᵝ 

25/21/17/ 

13/9/5/1 

FTFIFCx x(x=0é6)ᴰ ᵝ 

0̔  

1̔ DMA_INTF FTFIFxᵝ 

24/20/16/ 

12/8/4/0 

GIFCx x(x=0é6)ῃ Ҭ ᵝ 

0̔  

1̔ DMA_INTF GIFx̆ERRIFx̆HTFIFx FTFIFxᵝ 

9.5.3. x └  (DMA_CHxCTL) 

x = 0...6, xҹ  

Ẓ ̔0x08 + 0x14 × x  

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  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 
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ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

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_CHxCNT) 

x = 0...6, xҹ  

Ẓ ̔0x0C + 0x14 × x  

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿ 

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 Ҋ ѿ̆ ᴰ ᴋⱵ ̆ ᴪ ꜚ

ҹ∆ ṿȂ 

9.5.5. x  (DMA_CHxPADDR) 

x = 0...6, xҹ  

Ẓ ̔0x10 + 0x14 × x  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

̔Ҍ ᶏ  

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]  

CHENᵝҹ 1 ̆ ᵝ Ҍ  

PWIDTHᵝ ṿҹ 01 (16-bit) P̆ADDR[0] ̆ ꜚҍ 16ᵝ Ȃ 

PWIDTHᵝ ṿҹ 10 (32-bit)̆PADDR [1:0] ̆ ꜚҍ 32ᵝ

Ȃ 

9.5.6. x Ữ  (DMA_CHxMADDR) 

x = 0...6, xҹ  

Ẓ ̔0x14 + 0x14 × x  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

̔Ҍ ᶏ  

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

rw 

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 01 (16-bit) ̆MADDR [0] ̆ ꜚҍ 16ᵝ

Ȃ  

MWIDTHᵝ ṿҹ 10 (32-bit) ̆MADDR [1:0] ̆ ꜚҍ 32ᵝ

Ȃ 
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10. ̂DBG̃ 

 ׃ .10.1

GD32VF103 ↓֟ ᶫԅ ̆ ⱳ Ȃ ֓ⱳ RISC-V ᴆ

‰ TAP └ Ȃ ⱳ RISC-Vῤ ҬȂ

JTAG Ȃ ⱳ Ҋ↓ ̔ 

Â RISC-V  0.13̕ 

ꜛ Ḃ ѿ֓ ץ ᵞⱳ Ȃ ᵝ 1̆

ᴪ ᵞⱳ Ҋ ᶫ ̆ ҹѿ֓ Ḡ ╠ ̆ ֓ ̔TIMERȁ

WWDGTȁFWDGTȁI2C CANȂ 

10.2. JTAG/SW ⱳ  

ΐ ץ JTAG ⱳ Ȃ 

10.2.1. №  

JTAG ᶫԓҩ ̔JTAG ̂JTCK̃̆ JTAG ̂JTMS̃̆

JTAG ῀ ̂JTDĨ̆ JTAG ₮ ̂JTDÕ̆ JTAG ᵝ ̂NJTRST,ᵞ

Ȃ̃ 

№ ̔ 

PA15: JTDI 

PA14: JTCK 

PA13: JTMS 

PB4: NJTRST 

PB3: JTDO 

ᵝ ᶏ ԓҩ JTAG ̆ ץ Ҍᶏ NJTRST ’Ҋ ᶏ

JTAGⱳ ̆ PB4 ץ ᵬ GPIOⱳ ̂NJTRST ᴆ Ȃ̃ JTAG ⱳ

ᶏ ̆ ԓҩ ץ ᵬҹ GPIOⱳ Ȃԓҩ ΐᵣ GPIO

Ȃ 

10.2.2. JTAG  

RISC-Vῤ JTAG TAP (BSD) TAPұ Ȃ (BSD)JTAG IR̂

פ ̃ 5ᵝ̆ RISC-Vῤ JTAG IR̂ פ ̃ 4ᵝȂ ץ JTAG

IR ᵝ ῀ ̆ ᾢ ᵝ 5ᵝ BYPASS (b 11111’5)פ BSD JTAĞ ᵝ 4ᵝ ‰

פ Cortext-M4 JTAGȂ ᵝ ̆ ⱴѿᵝ̆ ҹ BSD JTAG
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BYPASS Ȃ 

BSD JTAG IDף 0x790007A3Ȃ 

10.2.3. ᵝ 

JTAG-DP ᵝԍ҉ ᵝ Ȃ ᵝ∆ ԅ RISC-V № ᴆȂNJTRST ֽ

ᵝ JTAG TAP └ Ȃ 

10.3. Ḡ ⱳ  

10.3.1. ᵞⱳ  

DBG └ ̂DBG_CTL̃ STB_HOLD ᵝ 1 ғ ῀ ̆AHB

CK_IRC8M ᶫ̆ ץ Ҋ Ȃ ₮ ̆֟ ᵝȂ 

DBG └ ̂DBG_CTL̃ DSLP_HOLDᵝ 1 ғ ῀ ĂHB

CK_IRC8M ᶫ̆ ץ Ҋ Ȃ 

DBG └ ̂DBG_CTL̃ SLP_HOLD ᵝ 1 ғ ῀ ̆AHB

῏ ̆ ץ Ҋ Ȃ 

10.3.2. TIMER, I2C, WWDGT, FWDGT  CAN  

ῤ Ả ̆ ғ DBG └ ̂DBG_CTL̃Ҭ ᵝ 1Ȃ ԍҌ ̆ Ҍ ꜚ

ᵬ̔ 

ԍ TIMER ̆TIMER Ả ̕ 

ԍ I2C ̆SMBUSḠ ̕ 

ԍWWDGT FWDGT ̆ Ả ̕ 

ԍ CAN ̆ Ả Ȃ 
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10.4. DBG  

DEBUG ̔0xE004 2000 

10.4.1. ID  (DBG_ID) 

̔0xE004 2000 

 

(32ᵝ)  

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  

10.4.2. └  (DBG_CTL) 

Ẓ ̔0x04 

ᵝṿ̔ 0x0000 0000ֽ̆҉ ᵝ 

(32ᵝ)  

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

Ḡ . 
CAN1_H

OLD 

TIMER6_

HOLD 

TIMER5_

HOLD 

TIMER4_

HOLD 
Ḡ  

I2C1_HO

LD 

 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 

I2C0_HO

LD 

CAN0_H

OLD 

TIMER3_

HOLD 

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 rw rw 

 

ᵝ/ᵝ     

31:22 Ḡ  Ḡ ᵝṿ 

21 CAN1_HOLD CAN1Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả CAN1 Ả  

20 TIMER6_HOLD TIMER6Ḡ  

ᵝ ᴆ ᵝ ᵝ 
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0̔  

1̔ ῤ Ả Ḡ 6 Ҍ ̆ ԍ  

19 TIMER5_HOLD TIMER5Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 5 Ҍ ̆ ԍ  

18 TIMER4_HOLD TIMER4Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 4 Ҍ ̆ ԍ  

17 Ḡ  Ḡ ᵝṿ 

16 I2C1_HOLD I2C1Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ  

15 I2C0_HOLD I2C0Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ  

14 CAN0_HOLD CAN0Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả CAN0 Ả  

13 TIMER3_HOLD TIMER 3 Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 3 Ҍ ̆ ԍ  

12 TIMER2_HOLD TIMER 2 Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 2 Ҍ ̆ ԍ  

11 TIMER1_HOLD TIMER 1 Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 1 Ҍ ̆ ԍ  

10 TIMER0_HOLD TIMER 0 Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 0 Ҍ ̆ ԍ  
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9 WWDGT_HOLD WWDGḠ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ WWDGT ̆ ԍ  

8 FWDGT_HOLD FWDGTḠ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ FWDGT ̆ ԍ  

7:3 Ḡ  Ḡ ᵝṿ 

2 STB_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ, AHB CK_IRC8M ᶫ, ₮ ̆

֟ ᵝ 

1 DSLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ, AHB CK_IRC8M ᶫ 

0 SLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ, AHB  
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11. ̂ADC̃ 

 ׃ .11.1

12ᵝ ADC ѿ Ȃ 18ҩ ̆ ץ

16ҩ 2ҩῤ Ḥ Ȃ ᾛ ῀

₮ ᵞ ṿȂ A/D ץ ȁ ȁ

ȂADC ץ Ữ 16ᵝ ҬȂ ҉ ᴆ

└ ץ ⁞ MCU ῏ Ȃ 

11.2. Һ  

Â ̔ 

͠ 12ᵝȁ10ᵝȁ8ᵝȁ 6ᵝ№ ̕ 

͠ ‰̕ 

͠ ̕ 

͠ ̕ 

͠ ↕ DMA Ȃ 

Â ῀ ̔ 

͠ 16ҩ ῀ ̕ 

͠ 1ҩῤ ᴰ (VSENSE)̕ 

͠ 1ҩῤ ῀ (VREFINT)Ȃ 

Â ̔ 

͠ ᴆ̕ 

͠ ᴆ Ȃ 

Â ̔ 

͠ ҩ ̆ ѿ ↓ ̕ 

͠ ̆ ѿ ῀ ̕ 

͠ ̆ ῀ ̕ 

͠ ̕ 

͠ ̂ ԍΐ ңҩ ҩADC Ȃ̃ 

Â Ȃ 

Â Ҭ ֟ ̔ 

͠ ↕ ῀ ̕ 

͠ ԊᴆȂ 

Â ̔ 

͠ 16ᵝ ̕ 

 2x⌠256x̕׆̆ ͠

͠ 8ᵝ ᵝȂ 

Â ADCᶫ ̔2.6V⌠3.6V̆ѿ ҹ3.3VȂ 

Â ADC ῀ ̔VREF- ÒVIN ÒVREF+Ȃ 
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11.3. ῤ Ḥ  

11-1. ADC ₮ԅ ADC Ȃ 11-1. ADCῤ Ḥ ₮ԅ ADCῤ Ḥ Ȃ

11-2. ADC ӈ ₮ԅ ADC Ȃ 

11-1. ADCῤ Ḥ  

ῤ Ḥ  Ḥ   

VSENSE ῀ ῤ ᴰ ₮  

VREFINT ῀ ῤ ₮  

11-2. ADC ӈ 

 Ḥ   

VDDA ῀̆ ᶫ  ῀ ԍ VDD̆2.6VÒVDDAÒ3.6V 

VSSA ῀̆  ̆ ԍ VSS 

VREF+ ῀̆  ADC ̆2.4 V Ò VREF+ Ò VDDA 

VREF- ῀̆  ADC ̆VREF- = VSSA 

ADCx_IN[15:0] ῀̆ Ḥ  16  

̔ADCx_IN[15:0] ҹ Ȃ 
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11.4. ⱳ  

11-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VSENSE

VREFP

VREFN

VDDA

VSSA

6~12bit

῀
ε16 bits x 4ζ

↕
ε16 bitsζ

↕ ῀

E
X

T
I1

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

E
X

T
I1

5

T
IM

E
R

0
_

T
R

G
O

T
IM

E
R

0
_

C
H

3

T
IM

E
R

1
_

T
R

G
O

T
IM

E
R

1
_

C
H

0

A

P

B

 

B

U

S

EOC

EOIC

Ԋᴆ

Ҭ ֟

ADC 

Ҭ

SAR ADC

CLB 

‰

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

OVSS[3:0] 

OVSR[2:0]

OVSEN

TOVS

ŀ ŀ

VREFINT

 

11.4.1. ‰̂CLB̃ 

ADC ѿҩ╠ ‰ⱳ Ȃ ‰ ̆ADC ѿҩ ‰ ̆ ҩ ԍ ADC

ῤ ̆ ⌠ ADCҊ Ȃ ‰ ̆ Ҍ ᶏ ADC̆ ⌠ ‰

Ȃ A/D ╠ ‰ ᵬȂ ᴆ CLB=1 ‰ ∆ ̆ ‰

CLBᵝᴪѿ Ḡ 1̆ ⌠ ‰ ̆ ᵝ ᴆ 0Ȃ 

ADC ᴆ (ᶛ ̆VDDAȁVREF+ ץ )̆ ѿ ‰ ᵬȂ 

ῤ ‰ ADC_CTL1 RSTCLBᵝ Ȃ 

ᴆ ‰ ̔ 

1. ḠADCON=1̕ 

2. 14ҩADCCLKץ ADC ̕ 

3. RSTCLB ( )̕ 

4. CLB=1̕ 
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5. ⌠CLB=0Ȃ 

11.4.2. ADC  

ADCCLK └ ᶫ ̆ APB2 Ḡ Ȃ RCU └ Ҭ̆

ѿҩҒ ԍ ADC № Ȃ 

11.4.3. ADCON ῏ 

ADC_CTL1 Ҭ ADCONᵝ ADC ᶏ ῏Ȃ ᵝҹ 0̆↕ ADC Ḡ

ᵝ Ȃҹԅ ̆ ADCONᵝҹ 0 ̆ADC ᴪ ῀ Ȃ 

11.4.4. ↕ ῀  

ADC 18ҩ ̆ ץ ң ̔ѿҩ ↕ ѿҩ ῀ Ȃ 

↕ ̆ ץ ↓ 16ҩ ↓ȂADC_RSQ0~ADC_RSQ2

ԅ ↕ ȂADC_RSQ0 RL[3:0]ᵝ ԅ ҩ ↕ ↓

Ȃ 

῀ ̆ ץ ↓ 4ҩ ↓ȂADC_ISQ ԅ ῀

ȂADC_ISQ IL[1:0]ᵝ ԅ ҩ ῀ ↓ Ȃ 

11.4.5.  

 

↕ ῀ Ȃ Ҋ̆ADC_RSQ2 RSQ0[4:0]ᵝ

ADC_ISQ ISQ3[4:0]ᵝ ԅ ADC Ȃ ADCONᵝ 1̆ѿ

ᴆ ̆ADC ᴪ ѿҩ Ȃ 

11-2.  

CH2 CH2 CH2 CH2 CH2

EOC

↕

 

↕ ̆ ԍ ADC_RDATA Ҭ̆EOC ᴪ 1Ȃ

EOCIEᵝ 1̆ ֟ ѿҩҬ Ȃ 

῀ ̆ ԍ ADC_IDATA0 Ҭ̆EOC EOICᵝ

ᴪ 1Ȃ EOCIE EOICIEᵝ 1̆ ֟ ѿҩҬ Ȃ 

↕ ᴆ ̔ 

1. ḠADC_CTL0 DISRC SMᵝץ ADC_CTL1 CTNᵝҹ0̕ 

2. RSQ0̕ 
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3. ADC_SAMPTx ̕ 

4. ̆ ץ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ҹ ↕ ֟ ѿҩ Ḥ ̕ 

6. ⌠EOC 1̕ 

ADC_RDATA׆ .7 Ҭ ADC ̕ 

8. Ώ0 EOC ᵝȂ 

῀ ᴆ ̔ 

1. ḠADC_CTL0 DISRC SMᵝҹ0̕ 

2. ISQ3̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ץ ADC_CTL1 ETEIC ETSICᵝ̕ 

5. SWICSTᵝ̆ ҹ ῀ ֟ ѿҩ Ḥ ̕ 

6. ⌠EOCȁEOIC 1̕ 

ADC_IDATA0׆ .7 Ҭ ADC ̕ 

8. Ώ0 EOCȁEOIC ᵝȂ 

 

ץ ↕ ҉Ȃ ADC_CTL1 CTN ᵝ 1 ᶏץ

Ȃ Ҋ̆ADC RSQ0[4:0] Ȃ ADCONᵝ 1̆ѿ

ᴆ ֟ ̆ADC ᴪ Ȃ Ḡ ADC_RDATA

ҬȂ 

11-3.  

CH2 CH2 CH2 CH2 CH2 CH2

EOC

↕

CH2

 

↕ ᴆ ̔ 

1. ADC_CTL1 CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ↕ ֟ ѿҩ Ḥ ̕ 

6. EOC ᵝ 1̕ 

ADC_RDATA׆ .7 Ҭ ADC ̕ 

8. Ώ0 EOC ᵝ̕ 

9. ̆ 6~8Ȃ 

ԍ EOC ᵝ̆DMA ץ ᴰ ̆ ᴆ Ҋ̔ 

1. ADC_CTL1 CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 
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4. ̆ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↕ ֟ ѿҩ Ȃ 

 

ץ ADC_CTL0 SMᵝ 1 ᶏ Ȃ Ҋ ĂDC

ADC_RSQ0~ADC_RSQ2 ADC_ISQ Ҭ Ȃѿ ADCON

ᵝ 1̆ ᴆ ֟ ĂDC ᴪѿҩ ѿҩ ↕

῀ Ȃ Ữ ADC_RDATA ADC_IDATAx ҬȂ ↕ ῀

̆EOC EOICᵝ 1Ȃ EOCIE EOICIEᵝ 1̆ ֟ Ҭ Ȃ ↕

ᵬ Ҋ ̆ADC_CTL1 DMAᵝ ҹ 1Ȃ 

ADC_CTL1 CTNᵝӞ 1̆↕ ↕ ӊ ̆ ҩ ꜚ

Ȃ 

11-4. ̆ғ  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

῀

EOC

ѿҩ ↕ , RL=7

CH9 CH10 CH8 CH6 CH9 CH10 · · ·

EOIC

ѿҩ ῀ , IL=3

↕

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 

7. Ώ 0 EOC ᵝȂ 

῀ ᴆ ̔ 

1. ADC_CTL0 SMᵝҹ 1̕ 

2. ADC_ISQ ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETEIC ETSICᵝ̕ 

4. SWRCSTᵝ̆ ῀ ֟ ѿҩ ̕ 

5. EOCȁEOIC ᵝ 1̕ 

6. ADC_IDATAx Ҭ ̕ 
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7. Ώ 0 EOCȁEOIC ᵝȂ 

11-5. ̆ ᶏ  

CH2 CH1 CH5 CH7 CH11 CH2 CH1
· · 

·

EOC

ѿҩ ↕ , RL=4

↕

CH5 CH7 CH11 CH2

 

 

ԍ ↕ ĂDC_CTL0 DISRCᵝ 1ᶏ Ȃ Ҋ ץ ѿ

nҩ ↓ (n<=8)̆ 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 ↕ ĔOCᵝ 1Ȃ EOCIE

ᵝ 1 ֟ ѿҩҬ Ȃ 

ԍ ῀ ̆ADC_CTL0 DISIC ᵝ 1 ᶏ Ȃ Ҋ ץ

ADC_ISQ ↓ ѿҩ Ȃ ᴆ ̆

ADC ᴪ ADC_ISQ Ҭ Ҋѿҩ ̆ ⌠ ῀ ↓Ҭ

Ȃ ҩ ῀ ĔOICᵝ 1Ȃ EOICIEᵝ 1

֟ ѿҩҬ Ȃ 

↕ ῀ Ҍ ᵬ ̆ ѿ ┴ ѿ Ȃ 

11-6.  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

῀

EOC

ѿҩ ↕ , RL=7, DISNUM=2

CH9 CH10 CH8 CH9 CH10 · · ·

EOIC

ѿҩ ῀ , IL=2

↕

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 ETERC ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↕ ֟ ѿҩ ̕ 
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7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ 0 EOC ᵝȂ 

῀ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝҹ 1̕ 

2. ADC_ISQ ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETEIC ETSICᵝ̕ 

4. SWICSTᵝ̆ ῀ ֟ ѿҩ ̕ 

5. ̆ 4̕ 

6. EOCȁEOIC ᵝ 1̕ 

7. ADC_IDATAx Ҭ ̕ 

8. Ώ 0 EOCȁEOIC ᵝȂ 

11.4.6. ῀  

ꜚ ῀ 

ADC_CTL0 ICAᵝ 1̆ ↕ ӊ ̆ ῀ ꜚ Ȃ

Ҋ ῀ Ҍ ᶏ Ȃ ץ ADC_RSQ0~ADC_RSQ2

ADC_ISQ Ҭ 20ҩ ↓Ȃ ԅ ICAᵝӊ ̆ CTNᵝӞ 1̆

῀ ↕ ӊ ꜚ Ȃ 

11-7. ꜚ ῀̆CNT=1 

CH0 CH1 CH2 CH3 CH4
· · 

·

CH15

EOIC 

EOC 

CH0 CH1↕

῀

 

Ҍ ᶏ ꜚ ῀ Ȃ 

῀ 

ICAᵝ̆ ↕ ᴆ ̆↕ ꜚ ῀ Ȃ

’Ҋ ĂDC ╠ ̆ ῀ ↓ Ȃ ῀ ̆ ↕

҉׆ Ȃ 
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11-8. ῀ 

CH0 CH1 CH1 CH2 CH3 CH3 CH4

῀

· · 

·

CH15 CH15

EOIC 

EOC 

↕

῀

 

11.4.7.  

ADC_CTL0 RWDEN IWDENᵝ 1 №≢ᶏ ↕ ῀ ⱳ

Ȃ ADC ᵞԍᵞ ṿ ԍ ṿ ̆ADC_STAT WDE

ᵝ 1Ȃ WDEIEᵝ 1̆ ֟ Ҭ ȂADC_WDHT ADC_WDLT

ᵞ ṿȂῤ ӊ╠ ̆ ṿҍ ADC_CTL1 DALᵝ

῏ȂADC_CTL0 RWDEN ĬWDEN W̆DSC WDCHSEL[4:0]ᵝ ץ

ѿ Ȃ 

11.4.8.  

ADC_CTL1 DALᵝ Ữ Ȃ 

῀ ṿ ⁞ ԅ ADC_IOFFx Ҭ ӈ Ẓ ̆

ѿҩ ṿȂ ṿ ѿҩ ṿȂ 

11-9. 12ᵝ  

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

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

↕

῀

0 0 0Sign 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  

6ᵝ№ Ҍ ԍ 12ᵝ/10ᵝ/8ᵝ№ ̆ 11-10. 6 ᵝ

Ȃ 
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11-10. 6ᵝ  

Sign Sign Sign Sign Sign Sign Sign Sign Sign Sign D5 D4 D3 D2 D1 D0

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

↕

῀

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

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

↕

῀

DAL=0

DAL=1

D3

 

11.4.9.  

ADC ᶏ ҩ ADCCLK ῀ ̆ ץ ADC_SAMPT0

ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ץ Ҍ Ȃ 12ᵝ№

’Ҋ̆ = +12.5ҩ ADCCLK Ȃ 

ᶛ ̔ 

ADCCLK = 10MHz̆ ҹ 1.5 ҩ ̆ Ӈ ҹ̔“1.5+12.5”ҩ ADCCLK

̆ 1.4usȂ 

11.4.10.  

῀ ҉ ץ ↕ ῀ Ȃ ↕ ADC_CTL1

ETSRC[2:0]ᵝ └̆ ῀ ADC_CTL1 ETSIC[2:0]ᵝ

└Ȃ 

ETSRC[2:0] ETSIC[2:0] └ᵝ ץ 8 ҩ ԊᴆҬ ѿҩ ץ ↕ ῀

Ȃ 

11-3. ADC0 ADC1 ↕  

ETSRC[2:0]   

000 TIMER0_CH0 

҉ ῤ Ḥ  

001 TIMER0_CH1 

010 TIMER0_CH2 

011 TIMER1_CH1 

100 TIMER2_TRGO 

101 TIMER3_CH3 

110 EXTI11  Ḥ  

111 SWRCST ᴆ  
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11-4. ADC0 ADC1 ῀  

ETSIC[2:0]   

000 TIMER0_TRGO 

҉ ῤ Ḥ  

001 TIMER0_CH3 

010 TIMER1_TRGO 

011 TIMER1_CH0 

100 TIMER2_CH3 

101 TIMER3_TRGO 

110 EXTI15 Ḥ  

111 SWICST ᴆ  

11.4.11. DMA  

DMA ̆ ץ ADC_CTL1 DMAᵝ ᶏ ̆ ԍ ↕ ҩ

ȂADC ↕ ѿҩ ֟ ѿҩ DMA ̆DMA ⌠ ץ

׆ ADC_RDATA ᴰ ⌠ Ȃ 

11.4.12. ᴰ ῤ VREFINT 

ADC_CTL1 TSVRENᵝ 1 ᶏץ ᴰ (ADC0_CH16) VREFINT

(ADC0_CH17)Ȃ ᴰ ץ ᴆ Ȃᴰ ₮ ADC

Ȃ ᴰ ҹ 17.1µsȂ ᴰ Ҍ ̆ ᵝ TSVREN

ᵝ ץ ῒ ԍ Ȃ 

ᴰ ₮ ̆ ԍ ֟ ̆ Ẓ Ҍ

҉ᴪ Ҍ ( 45°C)Ȃῤ ᴰ ԍ ̆ Ҍ

Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩẒ Ȃ 

ῤ (VREFINT) ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINTῤ

⌠ ADC0_CH17 ῀ Ȃ 

ᶏ ᴰ ̔ 

1. ᴰ ̂ADC_IN16̃ ↓ ҹ 17.1us 

2. ᵝ ADC_CTL1 Ҭ TSVRENᵝ̆ᶏ ᴰ  

3. ᵝ ADC_CTL1 ADCONᵝ̆ ꜚ ADC  

׆ .4 ADC Ҭ ᴰ Vtemperaturĕ Ҋ Ὲ ₮

̔ 

 (°C) = {(V 25 ï Vtemperature) / Avg_Slope} + 25 

V25̔ ᴰ 25°C Ҋ ̆ῖ ṿ ῏ datasheetȂ 

Avg_Slope̔ ҍ ᴰ ṿ ̆ῖ ṿ ῏

datasheetȂ 

11.4.13. № (DRES) ï  

ᵞ ADC № ̆ ̂tADC Ȃ̃ 
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ADC_OVSAMPCTLҬ DRES[1:0]ᵝ № ҹ 6ȁ8ȁ10ȁ12ᵝȂ

ԍ ֓Ҍ ̆ ᶏץ ᵞ № Ȃ

ADCON ҹ 0 ̆ ḱ DRES[1:0] ṿȂ ᵞ № ⁞ Ȃ 11-5. 

Ҍ № tCONV ̆ ᵞ № ⁞

tADCȂ 

11-5. Ҍ № tCONV  

DRES[1:0] 

bits 

tCONV 

(ADC clock 

cycles) 

tCONV(ns) at 

fADC=14MHz 

tSMPL(min) 

(ADC clock 

cycles) 

tADC 

(ADC clock 

cycles) 

tADC(us) at 

fADC=14MHz 

12 12.5 893 ns 1.5 14 1000 ns 

10 10.5 750 ns 1.5 12 857 ns 

8 8.5 607 ns 1.5 10 714 ns 

6 6.5 464 ns 1.5 8 571 ns 

11.4.14. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ 16ᵝ Ȃῒ ṿ ҊῈ ₮̆ῒҬ N M ṿ

ץ ̆ ᾝ ץ ADC_OVSAMPCTL OVSEN ᵝ ᶏ ̆

ץ ᵞ ₮ ҹףᴇ̆ № ȂDout(n) ADC ₮ n ҩ Ḥ

̔ 

2ÅÓÕÌÔzВ $ Î                         (11-1) 

҉ ᴆ ᾝ ңҩⱳ ̔ ᵝ Ȃ N ADC_OVSAMPCTL

OVSR[2:0]ᵝ ӈ̆ ṿ ҹ 2x ⌠ 256xȂ M ӈѿҩ 8 ᵝ

̆ ADC_OVSAMPCTL OVSS[3:0]ᵝ Ȃ 

ᾝ ѿҩ 20ᵝ(256*12ᵝ) ṿȂ ᾢ̆ ҩṿ ̆ ᵝ ▼

ᵩ №Ῥ ѿҩ ᵌṿ̆ ᵝᴪ ֽ̆Ḡ ᵞ 16 ᵝ ᵝᵬҹ

ṿᴰ῀ ҬȂ 



                                                            GD32VF103 Ύ 

157 
 

11-11. 20ᵝ⌠ 16ᵝ  

 20ᵝ

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀

 

̔ ᵝ Ҭ 16ᵝ̆ Ӈ ᵝ ᴪ Ȃ 

11-12. 5 ᵝ ᶛ ѿҩ׆ 20 ᵝ ṿ 16 ᵝ 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

 

11-6. N M ₮ṿ̂ № ̃ ₮ԅ N M ̆∆

ṿҹ 0xFFFȂ 

11-6. N M ₮ṿ̂ № ̃ 

Oversa 

mpling 

ratio 

Max 

Raw 

data 

No-shift 

OVSS= 

0000 

1-bit 

shift 

OVSS= 

0001 

2-bit 

shift 

OVSS= 

0010 

3-bit 

shift 

OVSS= 

0011 

4-bit 

shift 

OVSS= 

0100 

5-bit 

shift 

OVSS= 

0101 

6-bit 

shift 

OVSS= 

0110 

7-bit 

shift 

OVSS= 

0111 

8-bit 

shift 

OVSS= 

1000 

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

4x 0x3FFC 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 0x007F 0x003F 
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‰ ̆ Ҍᴪ ̔ ҩ ↓ Ҭ

ׅ Ḡ Ȃ Nҩ ᴪ֟ ѿҩ ̆ѿҩ ᴇ ҹ̔ 

NĬtADC=NĬ(tSMPL+tCONV)                     (11-2) 

11.5. ADC  

ңҩ ңҩ҉ץ ADC ֟ Ҭ̆ ᶏץ ADC Ȃ ADC Ҋ̆

ADC_CTL0 Ҭ SYNCM[3:0]ᵝ ̆ ꜚ ץ ADC0Һ ADC1

׆ ֜ Ȃ Ҋ̆ Ԋᴆ ׆̆ ADC

ᴆ ׆̆ ᾧ Ҍ Ȃ ̆ ԍҺ ADC ׆ ADC

ᶏ Ȃ 

῍ Ҋ₃ץ ̔ 

͠  

͠ ↕  

͠ ῀  

͠ ֜  

͠ ֜  

͠ ֜  

͠ ῀ + ↕  

͠ ↕ +֜  

͠ ῀ +֜  

ADC Ҋ̆ ᶏ DMA Ҍ ̆Ӟ DMA ᵝ̆׆ ADC ץ Һ

ADC Ȃ 

ADC 11-13. ADC ɼ 

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 
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11-13. ADC  

ADC_IN0

ADC_IN1· · 

·

ADC_IN15

GPIO

VSENSE

VREF

EXTI_11

EXTI_15

A

P

B

 

B

U

S

ADC0

 (Һ)

ADC1

(׆) 

Inserted data registers

ε16 bits  x 4ζ
Inserted

channels

Regular data registers

ε16 bitsζ
Regular 

channels

Inserted data registers

ε16 bits  x 4ζ
Inserted

channels

Regular data registers

ε16 bitsζ
Regular 

channels

Regular 

trigger mux

Inserted 

trigger mux

Syncl mode 

control

 

11.5.1.  

Ҋ̆ADC ̆ ҩ ADC ᵬȂ 

11.5.2. ↕  

↕ ̆ ԍ ↕ ADC0 ῏̂

ADC_CTL1 ETSRC[2:0]‗ ̃̆ ADC1 Ȃ ADC0 ADC1 Ԋᴆ

̆ ADC0 ADC1 ↕ ᴪ̆֟ ѿҩEOICҬ Ȃ32ᵝADC_RDATA

҉ ̂ ADC1 ̃ Ҋ ̂ ADC0 ̃̆32

ᵝ DMA ADC_RDATAҬ ᴰ ⌠ SRAMȂ 

̔ 

1.Ҍ ң ADC҉ ̂ң ADC ѿ Ҍ Ȃ̃ 

2. Ҋ̆ADC0 ADC1 ңҩ ҹ‰ Ȃ 
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11-14. ԍ 16ҩ ↕  

CH0 CH1 CH2 CH3

CH4 CH5 CH6 CH7

ADC0

ADC1

↕

CH14

CH2

· · ·

· · ·

CH15

CH3

CH0

CH4

· · ·

· · ·

CH1

CH5

EOC

 

11.5.3. ῀  

ѿҩ ῀ , ԍ ῀ ῏̂ ADC_CTL1

ETSIC[2:0]‗ ̃̆ ADC1 Ȃ 

ADC0 ADC1 Ԋᴆ ̆  ADC0 ADC1 ῀ ̆ᴪ֟ ѿ

ҩ EOICҬ Ȃῒ Ữ ADC_IDATAx ҬȂ 

̔ 

1.Ҍ ң ADC҉ ̂ң ADC ѿ Ҍ Ȃ̃ 

2. Ҋ̆ADC0 ADC1 ңҩ ҹ‰ Ȃ 

11-15. 4ҩ ῀  

CH0 CH1 CH2 CH3

CH4 CH5 CH6 CH7

ADC0

ADC1

CH0 CH1

CH4 CH5

῀

· · ·

· · ·

EOIC 

 

11.5.4. ֜  

ԍ ↕ ̂ ѿҩ ̃̆ ԍ ↕ ADC0 ῏

̂ ADC_CTL1 ETSRC[2:0]‗ Ȃ̃ ֟ ̆ADC1 ┴ ꜚ̆ ADC0

7ҩ ADC ꜚȂ 

ADC0 ADC1 CTNᵝ ᵝ̆ ↕ ңҩ ADCҬ ҌẢ Ȃ 

32ᵝ ADC_RDATA ҉ ̂ ADC1 ̃ Ҋ ̂ ADC0

Ȃ̃ ADC0 ֟ EOC Ҭ ( ᵝ EOCIE ᵝ)̆ 32 ᵝ DMA

ADC_RDATAҬ ᴰ ⌠ SRAMȂ 

̔ ᾛ ԍ 7ҩ ADC ׆̆ ᾧ ADC0 ADC1

₮ Ȃ 
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11-16. ѿҩ ҉ ֜  

CH1ADC0

ADC1

↕

· · ·

· · ·

EOC(ADC1 )

EOC(ADC0)

CH1 CH1 CH1

CH1 CH1 CH1 CH1

7 ADCCLK cycles

 

11.5.5. ֜  

ԍ ↕ ̂ ѿҩ ̃̆ ԍ ↕ ADC0 ῏

̂ ADC_CTL1 ETSRC[2:0]‗ Ȃ̃ ֟ ̆ADC1 ┴ ꜚ̆ ADC0

14ҩ ADC ꜚ̆ ADC0 ꜚ 14ҩ ̆ADC1Ῥ ꜚȂ 

ҊҌ ᶏ ̆ ҹ ᴪ ↕ Ȃ 

32ᵝ ADC_RDATA ҉ ̂ ADC1 ̃ Ҋ ̂ ADC0

Ȃ̃ ADC0 ֟ EOC Ҭ ( ᵝ EOCIE ᵝ)̆ 32 ᵝ DMA

ADC_RDATAҬ ᴰ ⌠ SRAMȂ 

̔ 

1. ᾛ ԍ 14ҩ ADC ׆̆ ᾧ ADC0 ADC1

₮ Ȃ 

2. ֜ ֜ Ҋ̆ Ḡ ῀ Ԋᴆ Ȃ 

11-17. ѿҩ ҉ ֜  

CH1ADC0

ADC1

↕

· · ·

· · ·

EOC(ADC0 )

EOC(ADC1)

CH1 CH1 CH1

CH1 CH1 CH1 CH1

14 ADCCLK 

cycles
14 ADCCLK 

cycles
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11.5.6. ֜  

ԍ ῀ ̂ ѿҩ ̃̆ ԍ ῀ ADC0 ῏

̂ ADC_CTL1 ETSRC[2:0]‗ Ȃ̃ 

ѿ ̆ADC0 ῀ ̆ ԋ ̆ADC1 ῀

Ȃ 

ADC0 ADC1 EOIC Ҭ ᶏ ̆ԋ ̆ῒ Ҭ ᴪ

Ȃ 

῀ ѿҩ ̆ Ӈ֜ ADC0

῀ Ȃ 

11-18. ֜ ̔ ῀  

῀

 Channel

group

 Channel

group

EOIC(ADC0)

 Channel

group

 Channel

groupADC0

ADC1

EOIC(ADC1)

ŀŀ

ŀŀ

 Channel

group

 Channel

group

 

ᶏ ADC0 ADC1 ̆ ѿ ĂDC0 ѿ ῀ Ȃ ԋ

̆ADC1 ѿ ῀ Ȃ ̆ADC0 ԋ ῀ ̆ADC1

ԋ ץ̆ Ȃ 

ADC0 ADC1 EOIC Ҭ ᶏ ̆ԋ ̆ῒ Ҭ ᴪ

Ȃ 

῀ ѿҩ ̆ Ӈ֜ Ȃ 

11-19. ֜ ̔ Ҋ ῀  

῀

CH4 CH5

EOIC(ADC0)

CH0 CH1ADC0

ADC1

EOIC(ADC1)

ŀŀ

CH2

CH6

CH3

CH7

 

11.5.7. ↕ ῀  

Ҋ̆ ↕ ץ ῀ Ҭ Ȃ ADC Ҋ̆

῀ Ӟ Ҭץ ↕ Ȃ 
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̔ ↕ ῀ Ҋ̆ң ṿȂ 

11.5.8. ↕ ֜  

῀ ֜ ꜚ Ҭץ ↕ Ȃ ̆֜ Ҭ

↕ Ȃ 

῀ Ԋᴆ ̆ ῀֜ ┴ ꜚȂ ↕ ┴ ̆ ҹḠ ῀

ꜚ ̆ ↕ ң ADC Ả Ȃ ῀ ̆

↕ ꜚȂ 

̔ ↕ ֜ Ҋ̆ң ṿȂ 

11-20. ↕ ֜  

CH0 CH1 CH1 CH2 CH3 CH3 CH4 CH5

CH4 CH5 CH5 CH6 CH7 CH7 CH8 CH9

ADC0

ADC1

῀

· · ·

· · ·

CH15

CH14

 

ѿҩ ῀ ̆ ѿҩ ῀ ₮ ̆ Ӈ ҩ ᴪ ̆ 11-21. 

῀ Ҭ ₮ Ȃ 

11-21. ῀ Ҭ ₮  

CH0 CH1 CH1 CH2 CH3 CH3 CH4 CH5

CH4 CH5 CH5 CH6 CH7 CH7 CH8 CH9

ADC0

ADC1

῀

· · ·

· · ·

CH15

CH14

ҩ

 

11.5.9. ῀ ֜  

῀ Ҭץ ֜ ̆ ῀ ̆֜ Ҭ ̆ ῀ ꜚȂ

῀ ̆֜ ̆ 11-22. ֜ ῀ ↓ CH1 CH2Ҭ

Ȃ 
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11-22. ֜ ῀ ↓ CH1 CH2Ҭ  

CH0 CH0

CH0

CH2 CH1

CH1 CH2

ADC0 

regular

ADC0 

inserted

῀

CH0

CH0

CH0ADC1 

regular

ADC1 

inserted

 

 

11.6. Ҭ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↕ ῀ ̕ 

Â Ԋᴆ̕ 

Ҭ ᶏ ᵝ ᶏ ᶏ Ȃ 

ADC0ȁADC1 ⌠ ѿҩҬ ISR[18]Ȃ 
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11.7. ADC  

ADC0 ̔0x4001 2400 

ADC1 ̔0x4001 2800 

11.7.1.  (ADC_STAT) 

Ẓ ̔0x00 

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  STRC STIC EOIC EOC WDE 

 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿ 

4 STRC ↕  

0̔ ↕  

1̔ ↕  

↕ ᴆ ᵝȂ 

ᴆΏ 0 Ȃ 

3 STIC ῀  

0̔ ῀  

0̔ ῀  

῀ ᴆ ᵝȂ 

ᴆΏ 0 Ȃ 

2 EOIC ῀  

0̔ ῀  

1̔ ῀  

῀ ᴆ ᵝȂ 

ᴆΏ 0 Ȃ 

1 EOC  

0̔  

1̔  

῀ ↕ ᴆ ᵝȂ 

ᴆΏ 0 ADC_RDATA Ȃ 

0 WDE Ԋᴆ  



                                                            GD32VF103 Ύ 

166 
 

0̔ Ԋᴆ 

1̔֟ Ԋᴆ 

ADC_WDLT ADC_WDHT ṿ ᴆ 1̆ ᴆ

Ώ 0 Ȃ 

11.7.2. └ 0 (ADC_CTL0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  RWDEN IWDEN Ḡ  SYNCM[3:0] 

 rw rw  rw 

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

DISNUM[2:0] DISIC DISRC ICA WDSC SM EOICIE WDEIE EOCIE WDCHSEL[4:0] 

rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 RWDEN ↕ ᶏ  

0̔ ↕  

1̔ ↕ ᶏ  

22 IWDEN ῀ ᶏ  

0̔ ῀  

1̔ ῀ ᶏ  

21:20 Ḡ  Ḡ ᵝṿ 

19̔16 SYNCM[2: 0]  

֓ᵝ ԍ  

0000̔  

0001̔ ↕ + ῀  

0010̔ ↕ +֜  

0011̔ ῀ + ֜  

0100̔ ῀ + ֜  

0101̔ ῀  

0110̔ ↕  

0111̔ ֜  

1000̔ ֜  

1001̔֜  

̔ ADC1 ADC2Ҭ ֓ᵝҹḠ ᵝȂ Ҋ̆ ᴪ֟

ѿҩ ᴆ̆ᴪ ҡ ̆ ᴋᵥ ӊ╠῏ Ȃ 
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15:13 DISNUM[2:0] Ҋ  

DISNUM[2:0]+1 

12 DISIC ῀  

0̔ ῀  

1̔ ῀ ᶏ  

11 DISRC ↕  

0̔ ↕  

1̔ ↕ ᶏ  

10 ICA ῀ ꜚ  

0̔ ῀ ꜚ  

1̔ ῀ ꜚ ᶏ  

9 WDSC Ҋ̆  

0̔  

1̔  

8 SM  

0̔  

1̔ ᶏ  

7 EOICIE EOICҬ ᶏ  

0̔EOICҬ  

1̔EOICҬ ᶏ  

6 WDEIE WDEҬ ᶏ  

0̔WDEҬ  

1̔WDEҬ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔EOCҬ  

1̔EOCҬ ᶏ  

4:0 WDCHSEL[4:0]  

00000̔ADC 0 

00001̔ADC 1 

00010̔ADC 2 

00011̔ADC  3 

00100̔ADC  4 

00101̔ADC  5 

00110̔ADC  6 

00111̔ADC  7 

01000̔ADC  8 

01001̔ADC  9 

01010̔ADC  10 

01011̔ADC  11 

01100̔ADC  12 



                                                            GD32VF103 Ύ 

168 
 

01101̔ADC  13 

01110̔ADC  14 

01111̔ADC 15 

10000̔ADC 16 

10001̔ADC 17 

ῒזṿḠ Ȃ 

A̔DC0 ῀ 16 17№≢ ⌠ ᴰ VREFINTȂ ADC1

῀ 16 17ῤ ⌠ VSSAȂ ADC2 ῀ 16

17ῤ ⌠ VSSAȂ 

11.7.3. └ 1 (ADC_CTL1) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  TSVREN SWRCST SWICST ETERC ETSRC[2̔0] Ḡ . 

 rw rw rw rw rw  

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

ETEIC ETSIC[2̔0] DAL Ḡ . DMA Ḡ  RSTCLB CLB CTN ADCON 

rw rw rw  rw  rw rw rw rw 

 

ᵝ/ᵝ    

31̔24 Ḡ  Ḡ ᵝṿ 

23 TSVREN ADC0 16 17ᶏ  

0̔ADC0 16 17  

1̔ADC0 16 17ᶏ  

22 SWRCST ↕ .  

ETSRC 111̆ ᵝ ó1ô ↕ Ȃ ᴆ ᵝ̆ ᴆ ̆

̆ ┴ ᴆ Ȃ 

21 SWICST ῀ .  

ETSIC 111̆ ᵝ ó1ô ῀ Ȃ ᴆ ᵝ̆ ᴆ ̆

̆ ┴ ᴆ Ȃ 

20 ETERC ↕ ᶏ  

0̔ ↕  

1̔ ↕ ᶏ  

19̔17 ETSRC[2̔0] ↕  

ԍ ADC0ҍ ADC1̔ 

000̔ 0 CH0  

001̔ 0 CH1  
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010̔ 0 CH2  

011̔ 1 CH1  

100̔ 2 TRGO  

101̔ 3 CH3  

110̔Ҭ 11/ 7 TRGO 

111̔ ᴆ  

ԍ ADC2̔ 

000̔ 2 CH0 

001̔ 1 CH2 

010̔ 0 CH2 

011̔ 7 CH0 

100̔ 7 TRGO 

101̔ 4 CH0 

110̔ 4 CH2 

111̔ ᴆ  

16 Ḡ  Ḡ ᵝṿ 

15 ETEIC ῀ ᶏ  

0̔ ῀  

1̔ ῀ ᶏ  

14̔12 ETSIC[2̔0] ῀  

ԍ ADC0ҍ ADC1̔ 

000̔ 0 TRGO 

001̔ 0 CH3 

010̔ 1 TRGO 

011̔ 1 CH0 

100̔ 2 CH3 

101̔ 3 TRGO 

110̔Ҭ 15/ 7 CH3 

111̔ ᴆ  

ԍ ADC2̔ 

000̔ 0 TRGO 

001̔ 0 CH3 

010̔ 3 CH2 

011̔ 7 CH1 

100̔ 7 CH3 

101̔ 4 TRGO 

110̔ 4 CH3 

111̔ ᴆ  

11 DAL  

0̔ ᵞ ᵝ  

1̔ ᵝ  
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10̔9 Ḡ  Ḡ ᵝṿ 

8 DMA DMA ᶏ   

0̔DMA  

1̔DMA ᶏ  

7̔4 Ḡ  Ḡ ᵝṿ 

3 RSTCLB ‰ ᵝ 

ᴆ ᵝ̆ ‰ ∆ ᵝ ᴆ Ȃ 

0̔ ‰ ∆ . 

1̔ ‰ ∆  

2 CLB ADC ‰ 

0̔ ‰  

1̔ ‰  

1 CTN  

0̔  

1̔ᶏ  

0 ADCON ADCȂ ᵝ׆ó0ôó1ô ADCȂ ᵝ ᵝץ ̆Ҍ

ῒזᵝֽֽ ᵝΏó1ô̆ Ȃ 

0̔ ADC῏  

1̔ᶏ ADC 

11.7.4. 0 (ADC_SAMPT0) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  SPT17[2:0] SPT16[2:0] SPT15[2:1] 

 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    

31:24 Ḡ  Ḡ ᵝṿ 

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

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

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

000̔1.5  

001̔7.5  

010̔13.5  

011̔28.5  

100̔41.5  

101̔55.5  

110̔71.5  

111̔239.5  

11.7.5. 1 (ADC_SAMPT1) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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 ᵝṿ 

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]  
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5:3 SPT2[2:0] SPT0[2:0]  

2:0 SPT0[2:0]  

000̔1.5  

001̔7.5  

010̔13.5  

011̔28.5  

100̔41.5  

101̔55.5  

110̔71.5  

111̔239.5  

11.7.6. ῀ Ẓ x (ADC_IOFFx) (x=0..3) 

Ẓ ̔0x14+0x4*x,(x=0..3) 

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  IOFF[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 IOFF[11:0] ῀ x Ẓ  

῀ ̆ ֓ᵝ ӈԅ ԍ׆ Ҭ⁞ ṿȂ

ץ ADC_IDATAx Ҭ ₮Ȃ 

11.7.7. ṿ  (ADC_WDHT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

(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  WDHT[11:0] 

 rw 
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ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 WDHT[11:0] ṿ 

֓ᵝ ӈԅ ṿȂ 

11.7.8. ᵞ ṿ  (ADC_WDLT) 

Ẓ ̔0x28 

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  WDLT[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 WDLT[11:0] ᵞ ṿ 

֓ᵝ ӈԅ ᵞ ṿȂ 

11.7.9. ↕ ↓ 0 (ADC_RSQ0) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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    

31:24 Ḡ  Ḡ ᵝṿ 

23:20 RL[3:0] ↕ ↓  

↕ ↓Ҭ ҹ RL[3:0]+1Ȃ 
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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]  

11.7.10. ↕ ↓ 1 (ADC_RSQ1) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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 ᵝṿ 

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]  

11.7.11. ↕ ↓ 2 (ADC_RSQ2) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

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] 
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rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

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..17)Ώ῀ ֓ᵝ ↕ nҩ  

11.7.12. ῀ ↓  (ADC_ISQ) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  IL[1:0] ISQ3[4:1] 

 rw rw 

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

ISQ3[0] ISQ2[4:0] ISQ1[4:0] ISQ0[4:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21:20 IL[1:0] ῀  

῀ ҹ IL[1:0]+1Ȃ 

19:15 ISQ3[4:0] ISQ0[4:0]  

14:10 ISQ2[4:0] ISQ0[4:0]  

9:5 ISQ1[4:0] ISQ0[4:0]  

4:0 ISQ0[4:0] (0..17)Ώ῀ ֓ᵝ ῀ nҩ  

↕ ↓Ҍ ̆ IL[1:0] Ҍ 4̆ ῀ -IL[1:0]-4)׆

1) Ȃ 

IL ῀  

3 ISQ0 >> ISQ1 >> ISQ2 >> ISQ3 

2 ISQ1 >> ISQ2 >> ISQ3  

1 ISQ2 >> ISQ3  
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0 ISQ3 
 

11.7.13. ῀ x (ADC_IDATAx) (x= 0..3) 

Ẓ ̔0x3C + 0x4*x,(x=0..3) 

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 

IDATAn[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 IDATAn[15:0] ῀ n 

֓ᵝ ԅ ῀ ̆ Ȃ 

11.7.14. ↕  (ADC_RDATA) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

ADC1RDTR[15:0] 

r 

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

RDATA[15:0] 

r 

 

ᵝ/ᵝ    

31:16 ADC1RDTR[15:0] ADC1 ↕  

ADC0̔ Ҋ̆ ֓ᵝ ADC1 ↕  

ADC1 ADC2̔ ֓ᵝ ᶏ . 

15:0 RDATA[15:0] ↕  

֓ᵝ ԅ ↕ ̆ Ȃ 
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11.7.15. └  (ADC_OVSAMPCTL) 

Ẓ ̔0x80 

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  DRES[1̔0] Ḡ  TOVS OVSS[3̔0] OVSR[2̔0] Ḡ  OVSEN 

 Rw  rw rw rw  rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿ 

13:12 DRES[1̔0] ADC№  

00̔12ᵝ  

01̔10ᵝ  

10̔8ᵝ  

11̔6ᵝ 

11:10 Ḡ  Ḡ ᵝṿ 

9 TOVS  

ᵝ ᴆ . 

0̔ ѿ  

1̔ ԍ ѿ ̆ ̂OVSR[2:0]̃

‗ Ȃ 

̔ ADCON= 0 ᴆ ᾛ Ώ ᵝ( ). 

8:5 OVSS[3:0] ᵝ 

ᵝ ᴆ . 

0000̔Ҍ ᵝ 

0001̔ 1ᵝ 

0010̔ 2ᵝ 

0011̔ 3ᵝ 

0100̔ 4ᵝ 

0101̔ 5ᵝ 

0110̔ 6ᵝ 

0111̔ 7ᵝ 

1000̔ 8ᵝ 

ῒזḠ  

: ADCON=0 ᴆ ᾛ Ώ ᵝ( ). 

4:2 OVSR[2:0]  
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֓ᵝ ӈԅ . 

000̔2x 

001̔4x 

010̔8x 

011̔16x 

100̔32x 

101̔64x 

110̔128x 

111̔256x 

: ADCON=0 ᴆ ᾛ Ώ ᵝ( ) 

1 Ḡ  Ḡ ᵝṿ 

0 OVSEN ᶏ  

ᵝ ᴆ  

0̔  

1̔ ᶏ  

: ADCON=0 ᴆ ᾛ Ώ ᵝ( ). 
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12. ̂DAC̃ 

 ׃ .12.1

/ ץ 12ᵝ ҹ ҉ ₮Ȃ ץ 8ᵝ

12 ᵝ ̆ Ȃ ᶏ ԅ ̆DMA ԍ ῀ Ȃ

₮ ̆ ≠ץ DAC ₮ ‖ ꜚ ⱬȂ 

ңҩ DAC ץ ᵬȂ 

12.2. Һ  

Â 12ᵝ№ ̆ ̕ 

Â ҩ DMAⱳ ̕ 

Â ̕ 

Â Ԋᴆ ̕ 

Â ῤ ‖ ̕ 

Â ῀ ̆VREF+̕ 

Â (LSFR ҈ )̕ 

Â DAC Ȃ 

12-1. DAC ҹ DAC ̆ 12-1. DAC ₮ԅ Ȃ 

12-1. DAC  

SWTRx

TIMER5_TRGO

TIMER1_TRGO

x

DAC └

DTSELx[2:0]

D
M

A
 r

e
q

u
e
s

tx

D
T

E
N

x

DHx

12-bit

DOx

12-bit

DAC└

V
D

D
A

V
S

S
A

DBOFFx

Buff

M
U

X
2

X
1

D
D

M
A

 E
N

x

DAC_OUTx

12-bit

EXTI9

TIMER7_TRGO

TIMER3_TRGO

V
R

E
F

+

TIMER6_TRGO

TIMER4_TRGO

D
W

B
W

x
[3

:0
]

D
W

M
x
[1

:0
]

 

̔ ԑ Ҭ̆TIMER7_TRGO TIMER2_TRGOף  
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12-1. DAC  

  Ḥ  

VDDA  ῀̆  

VSSA  ῀̆  

VREF+ 
DAC ̆ 

2.4 V Ò VREF+ Ò VDDA 
῀̆  

DAC_OUTx DACx ₮ ₮Ḥ  

ᶏ DAC ╠̆GPIO ̂PA4 DAC0̆PA5 DAC1̃ ҹ Ȃ 

12.3. ⱳ  

12.3.1. DACᶏ  

DAC_CTL Ҭ DENx ᵝ 1 ץ DAC ҉ ̆ tWAKEUP ꜚ

DAC Ȃ 

12.3.2. DAC ₮ ‖ 

ҹԅ ᵞ ₮ ̆ ’Ҋ ꜚ ̆ ҩ DAC ῤ

ԅѿҩ ₮ ‖ Ȃ 

ҩ ₮ ‖ ’ ᵞ ₮ ̆ ꜚ ⱬ̆ ץ DAC_CTL

DBOFFxᵝ ῏ Ȃ 

12.3.3. DAC  

ԍ 12 ᵝ DAC Ḡ ̂DACx_DH̃̆ ץ DACx_R12DHȁDACx_L12DH

DACx_R8DHҬ ᴋ ѿҩ Ώ῀ Ȃ ⱴ ⌠DACx_R8DH ̆

8ᵝ ᵝ ̆4ᵝ ᵞ ᵝ └ ҹ 0Ȃ  

12.3.4. DAC  

DAC_CTL Ҭ DTENx ᵝ ᶏ DAC Ȃ ץ DAC_CTL

Ҭ DTSELxᵝ Ȃ 12-2. DAC Ȃ 

12-2. DAC  

DTSELx[2:0]   

000 TIMER5_TRGO 

ῤ ҉Ḥ  

001 TIMER2_TRGO 

010 TIMER6_TRGO 

011 TIMER4_TRGO 

100 TIMER1_TRGO 

101 TIMER3_TRGO 
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DTSELx[2:0]   

110 EXTI9 Ḥ  

111 SWTRIG ᴆ  

TIMERx_TRGOḤ ̆ ᴆ DAC_SWT SWTRx

ᵝ Ȃ 

12.3.5. DAC  

ᶏ ԅ ̂ DAC_CTL DTENxᵝ̃̆ Ԋᴆ̆

DACḠ ̂DACx_DH̃ᴪ ⌠ DAC ₮ ̂DACx_DO Ȃ̃ ↕̆

ᶏ ’Ҋ̆DAC Ḡ ̂DACx_DH̃ᴪ ꜚ ⌠ DAC ₮

̂DACx_DO Ȃ̃ 

DACḠ ̂DACx_DH̃ⱴ ⌠ DACx_DO ̆ tSETTLING ӊ ̆

₮ ̆tSETTLING ṿҍ ₮ ῏Ȃ 

12.3.6. DAC  

ң ץ ⱴ ⌠ DAC ₮ ̔LFSR ҈ Ȃ ץ

DAC_CTL DWMxᵝ Ȃ ṿ ץ DAC_CTL

DAC ᵝ ̂DWBWx̃ᵝ Ȃ 

LFSR ̔ DAC └ Ҭ ѿҩ ᵝ ̂LFSR Ȃ̃ Ҋ L̆FSR

ṿҍ DACx_DH ṿ ⱴ ̆ Ώ῀⌠ DAC ₮ ̂DACx_DO Ȃ̃ DAC

ᵝ ԍ 12 ̆LFSR ṿ ԍ LFSR ᵞ DWBWxᵝ̆DWBWxᵝ‗ ԅ

Ҍ LFSR ֓ᵝȂ 

12-2. DAC LFSR  

9 78 6 5 4 3 2 111 10 0

X6
X0

X4 X

XOR

X12

NOR

12

 

҈ ̔҈ ṿҍ DACx_DH ṿ ⱴ ̆ Ώ῀⌠ DAC ₮

̂DACx_DO Ȃ̃҈ ṿ ṿҹ 0̆ ṿҹ(2<<DWBWx)-1Ȃ 
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12-3. DAC҈  

(2<<DWBWx)-1 + 

DACx_DHṿ

DACx_DHṿ

 

12.3.7. DAC ₮  

DAC ҉ ₮ ‗ԍҊ ̔ 

DACoutput=VREF+*DAC_DO/4096                   (12-1) 

῀ ₮ ̆ ₮ ҹ 0⌠ VREF+Ȃ 

12.3.8. DMA  

ᶏ ’Ҋ̆ DAC_CTL DDMAENxᵝ ᶏ DMA Ȃ

ᴆ Ṝ̂Ҍ ᴆ ̃̆↕֟ ѿҩ DMA Ȃ 

12.3.9. DAC  

ңҩ DAC ᵬ ҹ̆ԅ Ҭ ≠ ң̆ҩ DAC ץ ҹ

Ȃ Ҭ̆DACx_DH DACx_DO ṿ Ȃ 

3 ҩ ԍⱴ DACx_DH ṿ̆№≢ ̔DACC_R8DHȁDACC_R12DH

DACC_L12DHȂ ꜚңҩ DACȂ 

ᶏ ԅ ̆ңҩ DAC DTENxᵝ ᵝȂDTSEL0 DTSEL1ᵝ

ҹ ṿȂ 

ᶏ ԅ DMAⱳ ֽ̆ DDMAENxᵝҬ ѿᵝ ᵝȂ  

ᵝ ץ ᶏ ’ ҹ Ҍ Ȃ 
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12.4. DAC  

DAC ̔0x4000 7400 

12.4.1. └  (DAC_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  DDMAEN1 DWBW1[3:0]  DWM1[1:0] DTSEL1[2:0] DTEN1 DBOFF1 DEN1 

 rw rw rw  rw  rw rw rw 

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

Ḡ   DDMAEN0 DWBW0[3:0] DWM0[1:0] DTSEL0[2:0]  DTEN0 DBOFF0 DEN0 

 rw rw rw  rw  rw rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿ 

28 DDMAEN1 DAC1 DMAᶏ  

0̔DAC1 DMA  

1̔DAC1 DMA ᶏ  

27:24   DWBW1[3:0] DAC1 ᵝ  

֓ᵝ ԅ DAC1 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ Ҍ

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

nҹ 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 

Ó1011̔ Ḥ ᵝ ҹ 12 

23:22 DWM1[1:0] DAC1  

֓ᵝ ԅ DAC1 ᶏ (DTEN1=1) ’Ҋ̆DAC1

Ȃ 

00̔  
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01̔LFSR  

1x: ҈  

21:19 DTSEL1[2:0] DAC1  

֓ᵝ ԍ DAC1 ᶏ (DTEN1=1) ’Ҋ̆DAC1 Ȃ 

000̔Timer 5 TRGO 

001̔Timer 2 TRGO 

010̔Timer 6 TRGO 

011̔Timer 4 TRGO 

100̔Timer 1 TRGO 

101̔Timer 3 TRGO 

110̔ Ҭ 9 

111̔ ᴆ  

18 DTEN1 DAC1 ᶏ  

0̔DAC1  

1̔DAC1 ᶏ  

17 DBOFF1 DAC1 ₮ ‖ ῏  

0̔DAC1 ₮ ‖ ץ̆ ᵞ ₮ ̆ ꜚ ⱬ 

1̔DAC1 ₮ ‖ ῏  

16 DEN1 DAC1ᶏ  

0̔DAC1  

1̔DAC1ᶏ  

15:13 Ḡ  Ḡ ᵝṿ 

12 DDMAEN0 DAC0 DMAᶏ  

0̔DAC0 DMA  

1̔DAC0 DMA ᶏ  

11:8 DWBW0[3:0] DAC0 ᵝ  

֓ᵝ ԅ DAC0 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ Ҍ

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

nҹ 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 



                                                            GD32VF103 Ύ 

185 
 

Ó1011̔ Ḥ ᵝ ҹ 12  

7:6 DWM0[1:0] DAC0  

֓ᵝ ԅ DAC0 ᶏ (DTEN0=1) ’Ҋ̆DAC0

Ȃ 

00̔  

01̔LFSR  

1x̔҈  

5:3 DTSEL0[2:0] DAC0  

֓ᵝ ԍ DAC0 ᶏ (DTEN0=1) ’Ҋ̆DAC0 Ȃ 

000̔Timer 5 TRGO 

001̔Timer 2 TRGO 

010̔Timer 6 TRGO 

011̔Timer 4 TRGO 

100̔Timer 1 TRGO 

101̔Timer 3 TRGO 

110̔ Ҭ 9 

111̔ ᴆ  

2 DTEN0 DAC0 ᶏ  

0̔DAC0  

1̔DAC0 ᶏ  

1 DBOFF0 DAC0 ₮ ‖ ῏  

0̔DAC0 ₮ ‖ ץ̆ ᵞ ₮ ̆ ꜚ ⱬ 

1̔DAC0 ₮ ‖ ῏  

0 DEN0 DAC0ᶏ  

0̔DAC0  

1̔DAC0ᶏ  

12.4.2. ᴆ  (DAC_SWT) 

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   SWTR1 SWTR0 

 w w 

 

ᵝ/ᵝ    



                                                            GD32VF103 Ύ 

186 
 

31:2 Ḡ  Ḡ ᵝṿ 

1 SWTR1 DAC1 ᴆ ̆ ᴆ  

0̔ ᴆ  

1̔ ᴆ ᶏ  

0 SWTR0 DAC0 ᴆ ̆ ᴆ  

0̔ ᴆ  

1̔ ᴆ ᶏ  

12.4.3. DAC0 12ᵝ Ḡ  (DAC0_R12DH) 

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  DAC0_DH[11:0] 

    rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 DAC0_DH[11:0] DAC0 12ᵝ  

֓ᵝ ԅ DAC0 Ȃ 

12.4.4. DAC0 12ᵝ Ḡ  (DAC0_L12DH) 

Ẓ ̔0x0C 

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 

DAC0_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 
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15:4 DAC0_DH[11:0] DAC0 12ᵝ  

֓ᵝ ԅ DAC0 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

12.4.5. DAC0 8ᵝ Ḡ  (DAC0_R8DH) 

Ẓ ̔0x10 

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  DAC0_DH[7:0] 

        rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 DAC0_DH[7:0] DAC0 8ᵝ   

֓ᵝ ԅ 8ᵝ ᵝ DAC0 Ȃ 

12.4.6. DAC1 12ᵝ Ḡ  (DAC1_R12DH) 

Ẓ ̔0x14 

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  DAC1_DH[11:0] 

    rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 DAC1_DH[11:0] DAC1 12ᵝ  

֓ᵝ ԅ DAC1 Ȃ 
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12.4.7. DAC1 12ᵝ Ḡ  (DAC1_L12DH) 

Ẓ ̔0x18 

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 

DAC1_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 DAC1_DH[11:0] DAC1 12ᵝ  

֓ᵝ ԅ DAC1 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

12.4.8. DAC1 8ᵝ Ḡ  (DAC1_R8DH) 

Ẓ ̔0x1C 

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  DAC1_DH[7:0] 

        rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 DAC1_DH[7:0] DAC1 8ᵝ  

֓ᵝ ԅ 8ᵝ ᵝ DAC1 Ȃ 

12.4.9. DAC 12ᵝ Ḡ  (DACC_R12DH) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

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

Ḡ  DAC1_DH[11:0] 

 rw 

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

Ḡ  DAC0_DH[11:0] 

 rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿ 

27:16 DAC1_DH[11:0] DAC1 12ᵝ  

֓ᵝ ԅ DAC1 Ȃ 

15:12 Ḡ  Ḡ ᵝṿ 

11:0 DAC0_DH[11:0] DAC0 12ᵝ  

֓ᵝ ԅ DAC0 Ȃ 

12.4.10. DAC 12ᵝ Ḡ  (DACC_L12DH) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

DAC1_DH[11:0] Ḡ  

rw  

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

DAC0_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:20 DAC1_DH[11:0] DAC1 12ᵝ  

֓ᵝ ԅ DAC1 Ȃ 

19:16 Ḡ  Ḡ ᵝṿ 

15:4 DAC0_DH[11:0] DAC0 12ᵝ  

֓ᵝ ԅ DAC0 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

12.4.11. DAC 8ᵝ Ḡ  (DACC_R8DH) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 



                                                            GD32VF103 Ύ 

190 
 

(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 

DAC1_DH [7:0] DAC0_DH [7:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:8 DAC1_DH[7:0] DAC1 8ᵝ  

֓ᵝ ԅ 8ᵝ ᵝ DAC1 Ȃ 

7:0 DAC0_DH[7:0] DAC0 8ᵝ  

֓ᵝ ԅ 8ᵝ ᵝ DAC0 Ȃ 

12.4.12. DAC0 ₮  (DAC0_DO) 

Ẓ ̔0x2C 

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  DAC0_DO [11:0] 

    r 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 DAC0_DO [11:0] DAC0 ₮ 

֓ᵝҹ ̆ Ữ DAC0 Ȃ 

12.4.13. DAC1 ₮  (DAC1_DO) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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  DAC1_DO [11:0] 

    r 

 

ᵝ/ᵝ    

31:12 Ḡ   Ḡ ᵝṿ 

11:0 DAC1_DO [11:0] DAC1 ₮ 

֓ᵝҹ ̆ Ữ DAC1 Ȃ 
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13. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̔ ̂FWDGT̃ ̂WWDGT Ȃ̃

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ԅ Ṝ̆ᴪ ѿҩ ᵝ( ԍ

ᴪ̆֟ ѿҩҬ )Ȃ ᵬ Ṝ Ảץ

Ȃ 

13.1. ̂FWDGT̃ 

 ׃ .13.1.1

(FWDGT) (IRC40K)Ȃ Һ ԅ̆ ׅ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠ 0̆ ᴪ֟ ѿҩ ᵝȂᶏ Ώ

Ḡ ⱳ ץ ᾧ ṿ Ȃ 

13.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ ̆ Ӈ Ҋ ṿ ⌠0 ֟ ᵝ̕ 

Â ̆ Һ (ᶛ Ҋ) ׅ ᵬ  ̕

Â ᴆ └ᵝ̆ ץ └ ҉ ꜚ ꜚ  ̕

Â ץ Ҋ Ả ᵬȂ 

13.1.3. ⱳ  

ѿҩ 8 № ѿҩ 12ᵝ Ҋ ⁞ Ȃ 13-1. 

ⱳ Ȃ 
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13-1.  

 

IRC40K ᵝ  
№

/4/8é256

 12ᵝ Ҋ ⁞

 

ⱴ
 

└  

ⱴ  

: PUD  

: RUD 

 

└ (FWDGT_CTL)ҬΏ 0xCCCC ץ ̆ Ҋ

Ȃ ⌠ 0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ └ (FWDGT_CTL)ҬΏ 0xAAAA ץ ̆ ṿ ԍ

FWDGT_RLD Ȃ ᴆ ץ ṿ ⌠ 0x000ӊ╠ ץ

ᵝȂ 

Ҭ ԅ“ ᴆ ”ⱳ ̆ Ӈ ҉ Ṝ ꜚ

Ȃҹԅ ᾧ ᵝ̆ ᴆ ⌠ 0x000ӊ╠ Ȃ 

FWDGT_PSC FWDGT_RLD ΏḠ ⱳ Ȃ Ώ ⌠ ֓ ӊ╠̆

Ώ 0x5555 ⌠ └ (FWDGT_CTL)ҬȂΏῒזᴋᵥṿ⌠ └ Ҭ ᴪῬ ꜚ

֓ ΏḠ Ȃ № (FWDGT_PSC) (FWDGT_RLD)

̆FWDGT_STAT ᵝ 1Ȃ 

MCU Ҭ FWDGT_HOLDᵝ 0̆ ᶏ RISC-Vῤ Ả ( Ҋ) 

ᶭ ᵬȂ FWDGT_HOLD ᵝ 1̆

ҊẢ ᵬȂ 

13-1. 40kHz (IRC40K) /  

№  PSC[2:0]ᵝ 
(ms) 

RLD[11:0]=0x000 

(ms) 

RLD[11:0]=0xFFF 

1/4 000 0.1 409.6 

1/8 001 0.2 819.2 

1/16 010 0.4 1638.4 

1/32 011 0.8 3276.8 

1/64 100 1.6 6553.6 

1/128 101 3.2 13107.2 

1/256 110 or 111 6.4 26214.4 

IRC40K ‰ ᶏץ ⱴ Ȃ 

̔ 

Â GD32VF103 ↓ ̆ reload ᵬӊ ̆ ῀
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deepsleep/standby ̆ ᴆ ̆ reload פ deepsleep/standby

Ҭפ ῀̂3ҩ̃҉ץIRC40K clock Ȃ 

Â GD32VF103 ↓ ̆ ᴆ FWDGT ᵬ ̆ MCU ῀

deepsleep/standby ̆ Ḡ ң ӊפ 100us Ȃ 

Â  GD32VF103 ↓ ̆ ῀MCU ̆ ᶏ ᴆ ̆

ᴆ ₮ ᶏ Ȃ 
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13.1.4. FWDGT  

FWDGT ̔0x4000 3000 

└  (FWDGT_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂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 

CMD[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CMD[15:0] Ώ̆Ώ῀Ҍ ṿ ֟ Ҍ ⱳ   

0x5555̔῏ FWDGT_PSCȁFWDGT_RLD ΏḠ  

0xCCCC̔ Ȃ ⁞⌠0 ֟ ᵝ 

0xAAAA̔  

№  (FWDGT_PSC) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂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  PSC[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2:0 PSC[2:0] № ȂΏ ֓ᵝӊ╠ FWDGT_CTL Ώ

0x5555 ΏḠ Ȃ Ώ ҩ Ҭ F̆WDGT_STAT PUDᵝ

1̆ ṿ Ȃ 

000̔1/4 

001̔1/8 
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010̔1/16 

011̔1/32 

100̔1/64 

101̔1/128 

110̔1/256 

111̔1/256 

ᶏ ₃ҩ № ̆ № ṿӊ╠ ⌠PUDᵝ 0Ȃ

ԅ № Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ Ȃ 

 (FWDGT_RLD) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂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  RLD [11:0] 

    rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 RLD[11:0] ṿ̆ 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 ⱴ ṿӊ╠ ⌠ RUDᵝ 0Ȃ

ԅ ⱴ ṿ ̆ ף ӊ╠Ҍ RUDṿ Ȃ 

 (FWDGT_STAT) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂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  RUD PUD 

              r r 
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ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 RUD ṿ  

FWDGT_RLD Ώ ᵬ ̆ ᵝ 1̆ FWDGT_RLD ᴋᵥ

ṿ Ȃ ᵝ FWDGT_RLD ᵬ ᴆ Ȃ 

0 PUD № ṿ  

FWDGT_PSC Ώ ᵬ ̆ ᵝ 1̆ FWDGT_PSC ᴋ

ᵥṿ Ȃ ᵝ FWDGT_PSC ᵬ ᴆ Ȃ 
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13.2. ̂WWDGT̃ 

 ׃ .13.2.1

(WWDGT) ᴆ Ȃ ̆

7ᵝ Ҋ ⁞ ṿ ⁞ Ȃ ṿ ⌠ 0x3F ᴪ֟ ᵝ(CNT[6]ᵝ 0)Ȃ

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ ῤ

Ȃ ṿ ⌠ 0x40 ṿ ⌠ ӊ╠

̆ ᴪ֟ ѿҩ ╠ ̆ ᶏ Ҭ Ӟ ᴪ֟ Ҭ Ȃ 

APB1 № Ȃ ԍ

Ȃ 

13.2.2. Һ  

Â 7ᵝ Ҋ ⁞ ̕ 

Â ᶏ ̆ Ҋңץ ’ᴪ֟ ᵝ̔ 

͠ ⌠0x3F ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝȂ 

Â ╠ Ҭ (EWI)̔ ̆Ҭ ᶏ ̆ ṿ ⌠0x40 ṿ

⌠ ӊ╠ Ṝᴪ֟ Ҭ ̕ 

Â ץ Ҋ Ả ᵬȂ 

13.2.3. ⱳ  

ᶏ ( WWDGT_CTL WDGTENᵝ 1)̆ ṿ ⌠ 0x3F

Ṝ֟ ᵝ(CNT[6]ᵝ 0)Ȃ ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟

ᵝȂ 

13-2.  

 

 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_CTL WDGTENΏ 1

Ȃ ̆ ⁞ ̆ ṿ ԍ 0x3F̆

Ӟ CNT[6]ᵝ 1ȂCNT[5:0]‗ ԅң ӊ Ȃ

⁞ ‗ԍ APB1 № (WWDGT_CFG PSC[1:0]ᵝ)Ȃ 

(WWDGT_CFG)Ҭ WIN[6:0]ᵝ ṿȂ ṿ ԍ ṿ̆ғ
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ԍ 0x3F Ṝ̆ Ҋ ץ ᾧ ᵝ̆ ↕ ῒז Ṝ ⱴ ᴪ

ᵝȂ 

WWDGT_CFG EWIE ᵝ 1 ᶏץ ╠ Ҭ (EWI)̆ ṿ ⌠ 0x40

ṿ ⌠ ӊ╠ Ṝ Ҭ ֟ Ȃ ץ Ҭ Ⱶ

(ISR) ҹ(ᶛ Ḥ )̆ № ᴆ ץ ᴆ ᵝ

Ṝ Ȃ ̆ ISRҬ ᴆ ץ ᴆ Ȃ

’Ҋ̆ Ҍᴪ ᵝᵖ ץ ԍῒ Ȃ 

WWDGT_STAT EWIFᵝΏ 0 ץ EWIҬ Ȃ 

13-3.  

 

 CTN>WIN ̆Ώ WWDG_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 CNT5:0+1   (ms)          (13-1) 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔ APB1ץmsҹ ᵝ  

tWWDGT ṿ ṿ 13-2. 54MHz (fPCLK1) / ṿȂ 

13-2. 54MHz (fPCLK1) / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1/1 00 75.8 ɛs 4.85 ms 

1/2 01 151.7 ɛs 9.7 ms 

1/4 10 303.4 ɛs 19.4 ms 

1/8 11 606.8 ɛs 38.8 ms 

MCU Ҭ WWDGT_HOLDβ 0̆ ᶏRISC-Vῤ Ả ᵬ( Ҋ)̆

Ӟ ץ ᵬȂ WWDGT_HOLDβ 1 ̆

ҊẢ Ȃ  
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13.2.4. WWDGT  

WWDGT ̔0x4000 2C00 

└  (WWDGT_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂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  WDGTEN CNT[6:0] 

        rs rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

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_CFG) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂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  EWIE PSC[1:0] WIN[6:0] 

      rs rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠ 0x40 Ҭ ̆ ṿ

⌠ ӊ╠ Ӟ Ҭ Ȃ ᵝ ᴆ ᵝ 0̆ ᴆ

ᵝ 0 (  5.3.5. APB1 ᵝ  )ȂΏ 0 ᴋᵥᵬ Ȃ 
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8:7 PSC[1:0] № ̆ ‰ 

00̔(PCLK1 / 4096) / 1 

01̔(PCLK1 / 4096) / 2 

10̔(PCLK1 / 4096) / 4 

11̔(PCLK1 / 4096) / 8 

6:0 WIN[6:0] ṿ̆ ṿ ԍ ṿ ̆Ώ

(WWDGT_CTL CNTᵝ)ᴪ֟ ᵝȂ 

 (WWDGT_STAT) 

Ẓ ̔ 0x08 

ᵝṿ̔ 0x0000 0000 

ץ ̂16ᵝ̃ ̂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  EWIF 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 EWIF ╠ Ҭ ᵝȂ ṿ ⌠ 0x40 ṿ ⌠ ӊ╠

̆ ᶏҬ ᶏ (WWDGT_CFGҬ EWIEᵝҹ 0) ᵝӞᴪ ᴆ 1Ȃ

ҩᵝ ץ Ώ 0 ̆Ώ 1 Ȃ 
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14. ̂RTC̃ 

 ׃ .14.1

RTC ᵬ ȂRTC № ԍңҩ ̔ ᴍ VDD Ȃ

ᵝԍ ᴍ Ҭ RTC ̆ ѿҩ 32ᵝ ⱴ ȁѿҩ ȁѿҩ № ȁѿҩ№

ץ RTC ̆ ᵝ ׆ ̆RTC

Ḡ Ҍ Ȃᵝԍ VDD RTC APB ץ ѿ └ Ȃ

Ҋ №̆ ׃ RTC ⱳ Ȃ 

14.2. Һ  

Â 32ᵝ ̆ ԍ  

№ ̔№ 220 

Â ̔ 

A) PCLK1  

B) RTC ̂ PCLK1 4Ṑ̃ 

Â RTC ̔ 

A) HXTAL ץ 128 

B) LXTAL  

C) IRC40K  

Â Ҭ ̔ 

A) Ҭ  

B) Ҭ  

C) ₮Ҭ  

14.3. ⱳ  

RTC ңҩҺ №̆ᵝԍ PCLK1 APB ᵝԍ RTC RTCῤ

Ȃ 

APB ҍ APB1 ̆ ѿ ̆ APB1 ץ ῒ Ȃ 

RTCῤ ңҩҺ Ȃѿҩ RTC № ̆ ֟ RTC ‰ SC_CLKȂ

RTC № ѿҩ 20ᵝ № ̂RTC № ,̃ № ץ RTC

№ ֟ SC_CLKȂ RTC_INTEN Ҭ Ҭ ᵝ ᶏ ̆ ҩ SC_CLK

҉ ̆RTCᴪ֟ ѿҩ Ҭ Ȃ ѿҩ ѿҩ 32ᵝ ̆ῒ ṿ ץ ∆

ҹ ╠ Ȃ RTC_INTEN Ҭ ᵝ ᶏ ̆RTC ᴪ

ԍ ̂ Ữԍ RTC_ALRMH/L ̃ ֟ ѿҩ Ҭ Ȃ 
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14-1. RTC  

RTC_DIV

RTC_PS
C

RTC_CNT

RTC_ALRM

COMPAR
E

APB  interface

SCIF

SCIE

OVIF

OVIE

ALRMIF

ALRMIE

ECLIC
interrupt 
controler

APB1 BUS

RTCCLK

Reloa

d

SC_CLK

RTC_Secon

d

RTC_Overf low

RTC_Alarm

Rising edge

EXIT STANDBY MODE

EXTI LINE 17

HXTAL/128

LXTAL

IRC40K

RTCSRC[1:0

]

BACKUP DOMAIN

PCLK1

RTC 

Interrupt

 

14.3.1. RTC ᵝ 

APB RTC_INTEN ᴪ ᵝ ᵝȂRTCῤ ̂ № ȁ№ ȁ

ץ ̃ ᴪ ᴍ ᵝ ᵝȂ 

Ҋ ̆ ץ ᵝ ᴍ ץ RTC ̔ 

1̈ RCU_APB1EN Ҭ PMUEN BKPIENᵝ ᵝ̆ץᶏ ץ ᴍ

Ȃ 

2̈ PMU_CTLҬ BKPWENᵝ ᵝ̆ץᶏ ᴍ RTC Ȃ 

14.3.2. RTC  

APB RTCῤ № ԍңҩҌ Ȃ 

RTCῤ Ҭ̆ № ҹ Ȃ ңҩ ṿץ RTC

ᴪ ҩ RTC ҉ ῤ ̆ ҍ APB1 Ȃ 

APB ׆ ᶏ ̆ ԍ ֓ ῤ ̆ Ҍ

ᵬȂ ̆ ᵝȁ ᵝȁ׆ / Ҋ ̆APB

̆p RTCῤ ׅ Ḡ Ȃ ’Ҋ̆ ᵬ ᾢ RTC_CTL

RSYNF ῒ ᴆ ᵝȂ ̆WFI WFE פ ԍ RTC APB

Ȃ 

14.3.3. RTC  

RTCῤ Ҭ RTC_PSCȁRTC_CNT RTC_ALRM Ώ Ȃ ῀

̆ ֓ ṿ Ȃ RTC_CTL CMFᵝ̆ ץ

Ȃ ₮ ̆ӊ╠ ֓ Ώ ᵬ ̆ғ

҈ҩ RTCCLK Ȃ Ώ ᵬ R̆TC_CTL Ҭ LWOFFᵝ ṿ

ҹ‘1’ȂҊѿҩΏ ᵬ ҉ Ώ ᵬ ӊ Ȃ 

Ҋ̔ 

1. RTC_CTL Ҭ LWOFFᵝ ṿ ҹ1̕ 
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2. RTC_CTL Ҭ CMF ᵝ ῀ ̕ 

3. RTC Ώ ᵬ̕ 

4. RTC_CTL Ҭ CMF ₮ ̕ 

5. RTC_CTL Ҭ LWOFFᵝ ṿ ҹ1Ȃ 

14.3.4. RTC ᵝ 

RTC Ҭ ̂SCIF̃ RTC ӊ╠ RTCCLK ᵝȂ 

ṿ ⌠ Ҭ RTC ṿ̆RTC Ҭ ̂ALRMIF̃ ṿⱴ

1 ╠ѿҩ RTCCLK ᵝȂ 

RTC ₮Ҭ ̂OVIF̃ ṿ ⌠ 0x00 ╠ѿҩ RTCCLK ᵝȂ 

RTC Ώ ᵬ Ҋ↓ ѿ ↓ Ҭ Ḡ ̔ 

Â RTC Ҭ ̆ RTCῤ Ҭ Ⱶ ῤ RTC ҍ/ RTC

ṿȂ 

Â RTC / RTC ῤ RTC └ ҬSCIF ᵝ

Ȃ 

14-2. RTC Ḥ Ḥ  (RTC_PSC = 3,RTC_ ALRM = 2) 

RTC_Alarm

0 1 2 3 4

RTC_Second

RTC_CNT

ALRMIF

RTC_ PSC

ALRMIF flag can be cleared by software

RTCCLK

2 31 0 3 1 13 32 1 0 2 0 2 0 2 1

 

14-3. RTC Ḥ ₮Ḥ (RTC_PSC = 3) 

RTC_ Overflow

FFFFFFFD FFFFFFFE FFFFFFFF 0 1

RTC_Second

RTC_ CNT

OVIF

RTC_PSC

OVIF flag can be cleared by software

RTCCLK

2 31 0 3 1 13 32 1 0 2 0 2 0 2 1
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14.4. RTC  

RTC base address: 0x4000 2800 

14.4.1. RTCҬ ᶏ  (RTC_INTEN) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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

Ḡ  

                 

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

Ḡ  OVIE ALRMIE SCIE 

              rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝ 

2 OVIE ₮Ҭ ᶏ   

0̔ ₮Ҭ  

1̔ᶏ ₮Ҭ   

1 ALRMIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

0 SCIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

14.4.2. RTC └  (RTC_CTL) 

Ẓ ̔0x04 

ᵝṿ̔0x0020 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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  LWOFF CMF RSYNF OVIF ALRMIF SCIF 

          r rw rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ    
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31:6 Ḡ  Ḡ ᵝṿ 

5 LWOFF ҉ RTC Ώ ᵬ  

0̔҉ RTC Ώ ᵬ   

1̔҉ RTC Ώ ᵬ  

4 CMF  

0̔ ₮  

1̔ ῀  

3 RSYNF  

0̔ ҍ APB1  

1̔ ҍ APB1  

2 OVIF ₮Ҭ  

0̔ ⌠ ₮Ԋᴆ 

1̔ ⌠ ₮ԊᴆȂ RTC_INTEN OVIEᵝ 1̆Ҭ Ȃ 

1 ALRMIF Ҭ  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ ԊᴆȂ RTC_INTEN ALRMIE ᵝ 1̆RTC ῃ Ҭ

Ȃ ғ EXTI17 ᶏ Ҭ ̆ RTC Ҭ Ȃ 

0 SCIF Ҭ  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ ԊᴆȂ RTC_INTEN SCIEᵝ 1̆Ҭ Ȃ 

№ ⱴ RTC_PSCṿ ̆ ᴆ ᵝ ׆1̆ ⱴRTC Ȃ 

14.4.3. RTC № ᵝ (RTC_PSCH) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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[19:16] 

             W 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3:0 PSC[19:16] RTC № ᵝṿ 
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14.4.4. RTC № ᵞᵝ (RTC_PSCL) 

Ẓ ̔0x0C 

ᵝṿ̔0x8000 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] RTC № ᵞᵝṿ 

SC_CLK RTCCLK  (PSC[19:0]+1)ץ

14.4.5. RTC№ ᵝ (RTC_DIVH) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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  DIV[19:16] 

            r 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3:0 DIV[19:16] RTC№ ᵝ 

14.4.6. RTC№ ᵞᵝ (RTC_DIVL) 

Ẓ ̔ 0x14 

ᵝṿ̔ 0x8000 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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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DIV[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DIV[15:0] RTC№ ᵞᵝ 

RTC № RTC ̆RTC№ ᴪ ᴆ

ꜚⱴ Ȃ 

14.4.7. RTC ᵝ (RTC_CNTH) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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[31:16] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[31:16] RTC ᵝ 

14.4.8. RTC ᵞᵝ (RTC_CNTL) 

Ẓ ̔0x1C 

ᵝṿ̔ 0x0000 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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 ᵝṿ 

15:0 CNT[15:0] RTC ᵞᵝ 
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14.4.9. RTC ᵝ (RTC_ALRMH) 

Ẓ ̔0x20 

ᵝṿ̔0xFFFF 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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 

ALRM[31:16] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ALRM[31:16] RTC ṿ ᵝ 

14.4.10. RTC ᵞᵝ (RTC_ALRML) 

Ẓ ̔0x24 

ᵝṿ̔0xFFFF 

ץ ̂16 ᵝ̃ ̂32 ᵝ̃  

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 

ALRM[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ALRM[15:0] RTC ṿᵞᵝ 
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15. ̂TIMER̃ 

15-1. ̂TIMERx̃№ҹ҈  

 0 1/2/3/4 5/6 

  L0  

№  16ᵝ 16ᵝ 16ᵝ 

 16ᵝ 16ᵝ 16ᵝ 

 ҉̆ Ҋ̆Ҭ  ҉̆ Ҋ̆Ҭ  ҉ 

 ǻ × × 

/  4 4 0 

ԑ  ǻ × × 

Ҭ ῀ ǻ × × 

‖ ǻ ǻ ǻ 

֜  ǻ ǻ × 

׆ └  ǻ ǻ × 

ῤ  ǻ(1) ǻ(2) DAC 

DMA ǻ ǻ ǻ 

Debug  ǻ ǻ ǻ 

(1) TIMER0 ITI0: TIMER4_TRGO ITI1: TIMER1_TRGO ITI2: TIMER2_TRGO ITI3: TIMER3_TRGO 

(2) TIMER1 ITI0: TIMER0_TRGO ITI1:  (4) ITI2: TIMER2_TRGO ITI3: TIMER3_TRGO 

TIMER2 ITI0: TIMER0_TRGO ITI1: TIMER1_TRGO ITI2: TIMER4_TRGO ITI3: TIMER3_TRGO 

TIMER3 ITI0: TIMER0_TRGO ITI1: TIMER1_TRGO ITI2: TIMER2_TRGO ITI3: 0 

TIMER4 ITI0: TIMER1_TRGO ITI1: TIMER2_TRGO ITI2: TIMER3_TRGO ITI3: 0 

(3) Ԋᴆ ֟ץ DMA Ȃ ̔ 5Ҭ DMA Ȃ 

(4) TIMER1 ITI1 ‗ԍ AFIO_PCF0 TIMER1ITI1_REMAPᵝ  
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15.1. ̂TIMERx,x=0̃ 

 ׃ .15.1.1

̂TIMER0̃ ̆ ῀ ₮ Ȃ ֟ץ PWM Ḥ

└ Ȃ ѿҩ 16ᵝ Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

15.1.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝȂ 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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15.1.3.  

15-1. ᶫԅ ῤ Ȃ 

15-1.  

=10

0

0 0

῀
&

&
№

׆

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH3_INPUT

CI0

ITI0

ITI1

ITI2

ITI3

TIMERx_ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁԑ

ȁ ᴆ ₮ȁ ῀ȁ

Ҭ ῀ȁ ₮ └

BRKEN

TIMERx_BKIN

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 

 

15.1.4. ⱳ  

 

ץ ῤ CK_TIMER̆ SMĈTIMERx_SMCFG

ᵝ[2:0]̃ᵝ Ȃ 

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

׆ ̂SMC[2:0]=3’b000̃̆ ꜚ № ῤ

CK_TIMERȂ CEN ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC

̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CK ԍ ԍ RCU CK_TIMERȂ 

ᶏ ׆ └ ( TIMERx_SMCFG SMC[2:0] ҹ 0x1ȁ0x2ȁ0x3

0x7)̆ № ῒז ( TIMERx_SMCFG TRGS[2:0] ) ꜚ̆ Ҋ

Ạ Ȃ ׆ ᵝ SMC ҹ 0x4ȁ0x5 0x6̆ №

ῤ TIMER_CK ꜚȂ 



                                                            GD32VF103 Ύ 

213 
 

15-2. ῤ № ҹ 1 ̆ Ҋ └  

 

 

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 Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1 ҩ҉ Ҋ Ȃ

ץ SMC[2:0]ҹ 0x7 TRGS[2:0]ҹ 0x4̆0x5 0x6 Ȃ 

ғ № Ӟ ץ ῤ Ḥ ITI0/1/2/3 ҉ Ȃ ץ

SMC[2:0]ҹ 0x7 TRGS[2:0]ҹ 0x0̆0x1̆0x2 0x3Ȃ 

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFG Ҭ SMC1ᵝҹ 1 Ȃ ѿ ETIḤ ᵬҹ ̆

SMC[2:0]ҹ 0x7 TRGS[2:0]ҹ 0x7Ȃ ETI Ḥ ETI

⌠ Ȃ ETIḤ ҹ ̆ └ ҩ ETIḤ ҉

֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK) 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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15-3. № ׆ 1 ⌠ 2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler BUF

F7 F8 F9 FA FB FC 01 02 03

0 1

0 1

0 1 0 1 0 1 0 1

PSC value

0 04

UPG

0

 

҉  

̆ ҉ Ȃ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CAR Ҭ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ ׆ 0 ҉ Ȃ

ԅ ̆ (TIMERx_CREP+1) ҉ ֟ Ԋᴆ̆ ↕ ҉ ᴪ

֟ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0 Ҭ └ᵝ DIR

0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

15-4. ҉ P̆SC=0/1 15-5. ҉ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63 ̆ Ҍ № Ҋ ҹȂ 
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15-4. ҉ ̆PSC=0/1 

 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 5F 60

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 1 

TIMER_CK

08

636261 00 01 02 03

CNT_CLK(PSC_CLK)

 

15-5. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
65 63

change CAR Vaule 

CNT_REG 5E 5F 60 61 62 63 64 65 00 01 02 62 63 00

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63

Auto-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 Ȃ

ԅ ̆ (TIMERx_CREP+1) Ҋ ֟ Ԋᴆ̆ ↕ Ҋ ᴪ

֟ ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0 Ҭ └ᵝ DIR

1Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № ) Ȃ 

15-6. Ҋ P̆SC=0/1 15-7. Ҋ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63 ̆ Ҍ Ҋ ҹȂ 

15-6. Ҋ ̆PSC=0/1 
 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 05 04 03 02 01 00 63 62 61 60 5F 5E 5C 5B

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 04 03

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

TIMERx_PSC PSC == 0 

TIMERx_PSC PSC == 1 

TIMER_CK

5A

000102 63 62 61

CNT_CLK(PSC_CLK)
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15-7. Ҋ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 05 04 03 02 01 00 63 62 61 60 5F 5E 5D 5C

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
65 63

change CAR Vaule 

CNT_REG 05 04 03 02 01 00 63 01 00 65

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

62 61

63 65

change CAR Vaule 

64 63

65

 

Ҭ  

Ҭ Ҋ̆ ֜ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠ 0Ȃ

҉ Ҭ̆ ⌠̂TIMERx_CREP -1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠ 1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆

TIMERx_CTL0 Ҭ └ᵝ DIR ̆ Ȃ └ᵝ DIR

ᴆ ꜚ Ȃ 

TIMERx_SWEVG UPGᵝ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTF Ҭ UPIFᵝ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0 ҬCAM ṿ ῏Ȃΐᵣ 15-8. Ҭ Ȃ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № ) Ȃ 

15-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63̆

TIMERx_PSC=0x0 ̆ Ȃ 
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15-8. Ҭ  

Hardware set

Software clear

 

 

CEN

CNT_CLK
(PSC_CLK)

CNT_REG 03 02 01 00 01 02 ŀ. 62 63 62 61 ŀ. 01 00

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

01 02 ŀ. 62 63 62 61

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

 

 

̂N+1̃ҩ ӊ ֟ Ԋᴆ̆ ̆N ҹ

TIMERx_CREP CREP ᵝ ṿȂ ҉ Ҋ̆ ҉

⁞̕ Ҋ Ҋ̆ Ҋ ⁞̕ Ҭ Ҋ̆

҉ Ҋ ⁞Ȃ 

TIMERx_SWEVG UPGᵝ 1 ץ TIMERx_CREP Ҭ CREP ṿ

֟ ѿҩ ԊᴆȂ 

Ҭ Ҋ̆ ԍ CREPҹ ṿ̆ Ԋᴆ ҉ Ҋ ┴ ‗ԍ ṿΏ

῀ CREP ꜚ ┴Ȃ ꜚ╠Ώ῀ CREP ̆↕ ҉

֟ ԊᴆȂ ꜚ Ώ῀ CREP ̆↕ Ҋ ֟ ԊᴆȂ 
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15-9. Ҭ Ҋ  

 

 

CEN

03 02 01 00 01 02 ŀ. 62 63 62 61 ŀ. 01 00

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

01 02 ŀ. 62 63 62 61

UPIF

TIMERx_CREP  = 0x1 

ŀ. 01 00 01 02 ŀ. 62 63 62 61

UPIF

UPIF

TIMERx_CREP  = 0x2 

CNT_CLK

 

15-10. ҉ Ҋ  

 

 

CEN

CNT_REG 60 61 62 63 00 01 ŀ 62 63 00 01 ŀ 62 63

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

00 01 ŀ 62 63 00 01

UPIF

TIMERx_CREP  = 0x1 

ŀ 62 63 00 01 ŀ 62 63 00 01

UPIF

UPIF

TIMERx_CREP  = 0x2 

CNT_CLK
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15-11. Ҋ Ҋ  

 

 

CEN

CNT_REG 03 02 01 00 63 62 ŀ. 01 00 63 62 ŀ. 01 00

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

63 62 ŀ. 01 00 63 62

UPIF

TIMERx_CREP  = 0x1 

ŀ. 01 00 63 62 ŀ. 01 00 63 62

UPIF

UPIF

TIMERx_CREP  = 0x2 

CNT_CLK

 

/  

ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀  

῀ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIF ᵝ 1̆ CHxIE=1 ↕

֟ Ҭ Ȃ 

15-12. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED
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῀Ḥ CIx ң ̆ѿ TIMERx_CHx Ḥ ̆ ѿ TIMERx_CH0̆

TIMERx_CH1 TIMERx_CH2 ӊ Ḥ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ

̆ ̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ

ῒז ῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋ

ᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCV Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̃̔  

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIE CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2 ҬCHxEN Ȃ̃ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFᵝ 1Ȃ

CHxIFᵝ ҹ1̆↕CHxOFᵝ 1Ȃ TIMERx_DMAINTEN ҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGᵝ̆ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx ҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠ CI0Ȃ TIMERx_CHCTL0 Ҭ CH0MSҹ 2’b01̆ 0 Ḥ ҹ CI0̆

҉ Ȃ TIMERx_CHCTL0 Ҭ CH1MS ҹ 2’b10̆ 1

Ḥ ҹ CI0̆ Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮  

15-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 

₮
CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└
Dead-Time

₮ᶏ

CHxP,CHxNP

CHxE,CHxNE

OxCPRE 

CHx_O

CHx_ON
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15-14. ₮  

₮

CH3CV

Counter

₮
₮ └

CH3COMCTL

₮ᶏ

CH3P

CH3E

O3CPRE 

CH3_O

CNT>CH3CV

CNT=CH3CV

CNT<CH3CV

 

15-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 15-14. ₮ №≢

₮ԅ ₮ Ȃ ₮Ḥ CHx_O/CHx_ONҍ OxCPREḤ ̂

₮‰ Ḥ ̃ ῏ Ҋ O̔xCPREḤ C̆Hx_O/CHx_ON ₮ ’ҍ

OxCPREḤ ̆CHxP/CHxNPᵝ CHxE/CHxNEᵝ ῏̂ΐᵣ ’ TIMERx_CHCTL2

Ҭ Ȃ̃ᶛ ̔ 

1̃ CHxP=0̂CHx_O ̆ҍOxCPRE ₮ ȁ̃CHxE=1̂CHx_O ₮

ᶏ ̃ ̔ 

OxCPRE ₮ ̂ ̃ ̆↕CHx_O ₮ ̂ ̃ ̕ 

OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_O ₮ ̂ᵞ̃ Ȃ 

2̃ CHxNP=1̂ CHx_ONᵞ ҍ̆OxCPRE ₮ ȁ̃CHxNE=1̂ CHx_ON

₮ᶏ ̃ ̔ 

OxCPRE ₮ ̂ ̃ ̆↕CHx_ON ₮ ̂ᵞ̃ ̕ 

OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_ON ₮ ̂ ̃ Ȃ 

CH0_O CH0_ON ₮ C̆H0_O CH0_ON ΐᵣ ₮ ’ ҍ TIMERx_CCHP

Ҭ ῏ᵝ̂ROSȁIOSȁPOE DTCFG ᵝ̃ ῏Ȃ ԑ ₮Ȃ 

₮ T̆IMERx ֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ TIMERx_CHxCV ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍ TIMERx_CHxCV

ṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟

DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

TIMERx_CHxCV ץ ᵰ Ȃ 
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ԓ ̔ CENᵝᶏ Ȃ 

15-15. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

15-15. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

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

 

PWM  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTL ҹ 3’b110̆PWM 1

CHxCOMCTL ҹ 3’b111̃̆ TIMERx_CAR TIMERx_CHxCV ṿ̆

₮ PWM Ȃ 

̆ ҹң№ץ PWM E̔APWM( PWM) CAPWM(Ҭ PWM)Ȃ 

EAPWM TIMERx_CAR ṿ‗ ̆ TIMERx_CHxCV ṿ‗ Ȃ

15-16. EAPWM ԅ CAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CAR ṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 15-17. CAPWM ԅ CAPWM ₮ Ҭ Ȃ 

҉ Ҭ̆ PWM 0 Ҋ̂CHxCOMCTL=3’b110̃̆ TIMERx_CHxCV

ṿ ԍ TIMERx_CAR ṿ̆ ₮ѿ ҹ ̕PWM 1 Ҋ

̂CHxCOMCTL=3’b111̃̆ TIMERx_CHxCV ṿ ԍ TIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 
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15-16. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

15-17. 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  

15-13. ₮ ̂ ԑ ₮ x̆=0,1,2̃ ̆ TIMERx ԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPRE Ḥ ( x ₮‰ Ḥ

)Ȃ CHxCOMCTLᵝ ץ ӈ OxCPREḤ ȂOxCPREḤ ₮ⱳ

̆ ̆ CHxCOMCTL=0x00 Ḡץ ̕ CHxCOMCTL=0x01 ץ

OxCPREḤ ҹ ̕ CHxCOMCTL=0x02 ץ OxCPREḤ ҹᵞ ̕



                                                            GD32VF103 Ύ 

225 
 

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV ṿ ̆ ץ ₮

Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ 0x06

0x07 ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x04 0x05 ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍ TIMERx_CHxCV ṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFP Ḥ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

ԑ ₮ 

CHx_O CHx_ON ѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2 Ҭ CHxEN CHxNEN ᵝ̆TIMERx_CCHP Ҭ POENȁ

ROS IOSᵝ T̆IMERx_CTL1 Ҭ ISOx ISOxNᵝȂ ₮ TIMERx_CHCTL2

Ҭ CHxP CHxNPᵝ ‗ Ȃ 

15-2. └ 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 
CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ Ȃ 

ᶏ ̔CHx_O = ISOx  CHx_ON = ISOxN 1 

0 

1 

1 

0 

0 
CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ Ȃ 

1 
CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ᶏ Ȃ 

ᶏ ̔CHx_O = ISOx  CHx_ON = ISOxN 1 

0 

1 

1 0 0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮ Ȃ 

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREξCHxNP 

CHx_ON ₮ᶏ  

1 0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮ Ȃ 



                                                            GD32VF103 Ύ 

226 
 

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)ξ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮ Ȃ 

CHx_ON = CHxNP 

CHx_ON ₮ Ȃ 

1 
CHx_O = CHxP 

CHx_O ₮ᶏ  

CHx_ON=OxCPREξCHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮ᶏ  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)ξ

CHxNP 

CHx_ON ₮ᶏ  

 

῀ 

CHxEN CHxNEN ҹ 1’b1 ̆ POENҹ 1̆ ῀ ᴪ ᶏ ȂDTCFG

ᵝ ӈԅ ̆ ԅ 3 ץ Ȃ ̆

TIMERx_CCHP Ȃ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM 0̆ x Ԋᴆ ̂TIMERx =CHxVAL̃̆ OxCPRE Ȃ

15-18. ԑ ₮Ҭ A ̆CHx_O Ḥ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ x Ԋᴆ

Ῥ ̂TIMERx =CHxVAL̃̆ OxCPRE Ḥ 0̆CHx_O Ḥ ̆

CHx_ONḤ ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ ԍ ԍ CHx_ON Ḥ ̆

CHx_ONḤ ѿ ҹ ṿȂ( 15-18. ԑ ₮Ҭ ) 
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15-18. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

’̔  >  ‖  

CHx_O

CHx_ON

Deadtime

‖

A B

 

Ҭ ⱳ  

ᶏ Ҭ ⱳ ̆ ₮ CHx_O CHx_ON Ḥ Ҋᵝץ └̆TIMERx_CCHP

POEN̆IOS ROS ᵝ̆TIMERx_CTL1 ISOx ISOxN ᵝȂᴋᵥ ’Ҋ̆

CHx_O CHx_ONḤ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ

ץ HXTAL Ԋᴆ̆ Ԋᴆ RCU Ҭ (CKM)֟ Ȃ

TIMERx_CCHP BRKENᵝ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ  

Ҭ ̆POEN ᵝ ̆ѿ POEN ᵝҹ 0̆CHx_O CHx_ON ₮

TIMERx_CTL1 Ҭ ISOxᵝ ISOxNᵝ‗ Ȃ IOS=0̆ ₮ᶏ ̆

↕ ₮ᶏ ׅ ҹ Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆

ѿҩ ꜚ ₮̆ ₮ ISOx ISOxNᵝ Ȃ  

Ҭ ̆TIMERx_INTF BRKIFᵝ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 
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15-19. 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_CH0 TIMERx_CH1 CI0 CI1 ֜Ḥ

ԑᵬ ֟ ṿȂ SMC=0x01̆0x02 0x03 ֽ CI0ֽ̆ CI1̆

CI0 CI1 ‗ Ȃ ҩ D̆IRᵝ

ᴆ ꜚ Ȃ └ 15-3. ҍ Ḥ ӊ ῏ Ȃ

֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚⱴ ṿӊ

Ȃ ̆ ╠ TIMERx_CAR Ȃ 

15-3. ҍ Ḥ ӊ ῏  

  
CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

CI0 
CI1FE1=1 Down Up - - 

CI1FE1=0 Up Down - - 

CI1 
CI0FE0=1 - - Up Down 

CI0FE0=0 - - Down Up 

CI0 CI1 

CI1FE1=1 Down Up X X 

CI1FE1=0 Up Down X X 

CI0FE0=1 X X Up Down 

CI0FE0=0 X X Down Up 
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̔ "-" " "; "X" Ҍ Ȃ 

15-20. Ҋ ᶛ  

 

  

CI0

CI1

 
UP downCounter

 

15-21. CI0FE0 Ҋ ᶛ  

 

 

  

CI0

CI1

UPdownCounter

 

ᴰ ⱳ  

ᴰ ⱳ ̆ ⱳ ץ └ BLDC Ȃ 

15-22. ᴰ BLDC └ Ȃᴧ ̆ ױ

ңҩ ȂTIMER_in ̂ ץ L0 ̃ ᴰ

҈ Ḥ ̆ ҈ Ḥ ᵝ Ḥ Ȃ 

҈ҩ ᴰ ҍ TIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ ῀

ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ῤ ⱳ ̂TRGO-ITIx̃̆ TIMER_in TIMER_out ץ

ѿ ȂTIMER_out ITIx Ḥ ₮ PWM ̆ ꜚ BLDC ̆ └ BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

L0 ΐ ῀ ⱳ ̆ ᵬҹ TIMER_in Ȃ ̆

ΐ ԑ ₮ ῀ⱳ ̆ ᵬҹ TIMER_out Ȃ 
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̆ ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ ̔ 

TIMER_in (TIMER2) -> TIMER_out (TIMER0 ITI2)  

ԑ ̆ Ӟ ̆ ץ Ȃ ῏Ҋץ ̔ 

Â TI0S̆ ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0 ᴪ ̆

CH0VAL ᴪ ╠ṿȂ 

Â CCUC CCSĔ ITIx Ȃ 

Â PWM Ȃ 

15-22. ᴰ BLDC └ 

TIMER_in

῀

GPIO

TIMER_out

₮PWM

CPU
Core

ᴰ
ᵝ Ḥ

ꜚ

MCU

BLDC 
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15-23. 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

/  L0  TIMER_in ᵬ ῀

 TIMER_out ᵬ ₮ ( PWM)

 

׆ └  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFG Ҭ SMC[2:0] ֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFG Ҭ TRGS[2:0] Ȃ 

׆ .15-4 ᶛ 

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

111̔ETIFP 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ETP

Ȃ 

ҹ ITIx̆

№ Ҍ Ȃ 

ҹ CIx̆

CHxCAPFLT ̆

№ Ҍ Ȃ 

ҹ ETIFP̆

№ Ȃ 
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    №  

ᶛ 1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TRGS[2:0]=3ôb000 

ITI0ҹ Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 

15-24. ᵝ  

  

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 00 01 02

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ 2 

Ả  

῀ҹᵞ

Ṝ̆ Ả

̆ ῀ҹ

̆ Ȃ 

TRGS[2:0]=3ôb101 

CI0FE0ҹ

Ȃ 

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

CI0FE0Ҍ Ȃ

҉  Ȃ 

ҩᶛ Ҭ

Ȃ 

15-25. Ả  

  

 

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62

CI0

TRGIF

CI0FE0

63

 

ᶛ 3 

Ԋᴆ  

῀ ҉

Ȃ 

TRGS[2:0]=3ôb111 

ETIFPҹ

Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2№ Ȃ 

ETFC = 0̆ETI Ȃ 

15-26. Ԋᴆ  

  

TIMER_CK

CNT_REG 5E 5F 60 61

ETI

TRGIF

ETIFP
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‖  

TIMERx_CTL0 SPMᵝ 1̆ᶏ ‖ Ȃ SPM 1̆ Ҋ

Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTL TIMERx

ҹ PWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1 ᶏ Ȃ Ḥ ᴆΏ CEN=1 ֟ץ ѿҩ ‖̆ CENᵝѿ

Ḡ ҹ 1 ⌠ Ԋᴆ CENᵝ ᴆΏ 0Ȃ CENᵝ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ CENṿ ᴆ Ԋᴆ ꜚ 0̆ Ῥ ∆ Ȃ 

‖ Ҋ̆ ᴪ CEN ᵝ 1̆ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1 CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ŎxCPREḤ └ ҹҍ ̆p Ҍ

Ȃ ₮ ҹ PWM 0 PWM 1 CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

15-27. ‖ ̆TIMERx_CHxCV = 0x04̆TIMERx_CAR=0x60 

 

 

TIMER_CK(CNT_CLK)

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 5F 60 00

O2CPRE

CI3

 SPM , Ả

 

ԑ  

ӊ ԑ ץ Ȃ ץ ѿҩ ᵬ Һ

̆ ѿҩ ᵬ ׆ ȂҊ ₃ ԅѿ֓Һ׆ ᶛ Ȃ 

15-28. 0Һ/׆ ᶛ ԅ 0 ҹ׆  
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15-28. 0Һ/׆ ᶛ  

TIMER0TIMER 14

№
Һ

└

ITI0

CI0F_ED

CI0FE0

CI1FE1

ETIFP

TRGS

׆

└
№

TRGO

TIMER 2

№
Һ

└

ITI2TRGO

 

ῒז ԑ ᶛ ̔ 

Â 2ᵬҹ 0 №  

15-28. 0 Һ/׆ ᶛ 2 ҹ 0 № ̆

Ҋ̔ 

1. 2ҹҺ ̆ ῒ Ԋᴆ(UPE)ҹ ₮( TIMER2_CTL1

MMC=3’b010)Ȃ 2 ₮֟ Ԋᴆ ̆ ₮ѿҩ Ḥ ̕ 

2. 2 (TIMER2_CAR )̕ 

3. 0 ῀ ҹ 2 ( TIMERx_SMCFG TRGS=3’b010)̕ 

4. 0 0( TIMERx_SMCFG SMC=3’b111)̕ 

5. Ώ 1⌠ CENᵝ ꜚ 0 (TIMER0_CTL0 )̕ 

6. Ώ 1⌠ CENᵝ ꜚ 2 (TIMER2_CTL0 )Ȃ 

Â 2 ᶏ / Ḥ ꜚ 0 

2 ᶏ Ḥ ꜚ 0̆ 15-29. 2 ᶏ Ḥ 0Ȃ

2ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠ṿ Ȃ 

0 ⌠ Ḥ ̆ CENᵝ ꜚ 1̆ ⌠ 0Ȃңҩ

TIMER_CK № 3№ (fPSC_CLK = fTIMER_CK/3)Ȃ

Ҋ̔ 

1. 2 ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮( TIMER2_CTL1

MMC=3’b001)̕ 
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2. 0 ῀ 2 ( TIMERx_SMCFG TRGS=3’b010)  ̕

3. 0 Ԋᴆ  ( TIMERx_SMCFG SMC=3’b 110)̕ 

4. Ώ 1⌠ CEN 2 (TIMER2_CTL0 )Ȃ 

15-29. 2 ᶏ Ḥ 0 

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

14

TIMER2

TIMER0

 

ҩᶛ Ҭ̆Ӟ ᶏץ Ԋᴆף ᶏ Ḥ ᵬҹ Ȃ 15-30. 2

Ԋᴆ 0̆ Ҋץ ̔ 

1. 2ҹҺ ̆ Ԋᴆ̂UPẼᵬҹ ₮( TIMER2_CTL1

MMC=3’b010)̕ 

2. 2 ̂TIMER2_CARL ̃̕  

3. 0 ῀ 2 ( TIMERx_SMCFG TRGS=3’b010)  ̕

4. 0 Ԋᴆ  ( TIMERx_SMCFG SMC=3’b 110)̕ 

5. Ώ 1⌠ CEN 2 (TIMER2_CTL0 )Ȃ 

15-30. 2 Ԋᴆ 0 

TIMER_CK

CNT_REG

CNT_REG

UPE

62

11 12

TRGIF

63 00 01 02

CEN

13 14

TIMER0

TIMER2

 

Â ᶏ 2 ᶏ /O0CPREḤ ᶏ 0 Ȃ 

ҩᶛ Ҭ̆ᶏ 2 ᶏ Ḥ ᶏ 0Ȃ 15-31. 2 ᶏ Ḥ
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└ 0 Ả ̆ 2 ᶏ ̆ 0 ῤ № ҉

Ȃңҩ TIMER_CK 3№ (fPSC_CLK = fTIMER_CK/3)̆

Ҋ̔ 

1. 2 Һ ̆ ῒ ₮ᶏ Ḥ ᵬҹ ₮( TIMER2_CTL1

MMC=3’b001)̕ 

׆0 .2 2 ῀ ( TIMERx_SMCFG TRGS=3’b010)  ̕

3. 0 ᵬ Ả ( TIMERx_SMCFG SMC=3’b101)̕ 

4. Ώ 1⌠ CENᵝ ᶏ 0 (TIMER0_CTL0 )̕ 

5. Ώ 1⌠ CENᵝ ꜚ 2 (TIMER0_CTL0 )̕ 

6. Ώ 0⌠ CENᵝ Ả 2 (TIMER0_CTL0 )Ȃ 

15-31. 2 ᶏ Ḥ └ 0 Ả  

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

TIMER2

TIMER0

 

ҩᶛ Ҭ̆ Ӟױ ᶏץ 2 O0CPREḤ ף ῒᶏ Ḥ ₮ᵬҹ Ȃ

Ҋ̔ 

1. 2 Һ Ҋ̆ O0CPREḤ ҹ ₮( TIMER2_CTL1

MMS=3’b100)̕ 

2. 2 O0CPRE (TIMER2_CHCTL0 )̕ 

3. 0 2 ῀ ( TIMERx_SMCFG TRGS=3’b010)  ̕

4. 0 ᵬ Ả ( TIMERx_SMCFG SMC=3’b101)̕ 

5. Ώ 1⌠ CENᵝ ᶏ 0 (TIMER0_CTL0 )̕ 

6. Ώ 1⌠ CENᵝ 2 (TIMER0_CTL0 )Ȃ 
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15-32. 2 O0CPREḤ └ 0 Ả  

TIMER_CK

CNT_REG

TRGIF

CNT_REG

60

O0CPRE

61 62 63 00 01

11 12 13 14

TIMER2

TIMER0

 

Â ᶏ ѿҩ ңҩ Ȃ 

2 ᶏ Ḥ 0 ̆ 2 CI0 ῀Ḥ ҉

2Ȃҹԅ Ḡңҩ ̆ 2 Һ/׆ Ȃ Ҋ̔ 

1. 2 ᵬ ׆ ̆ CI0_EDᵬҹ ῀( TIMER2_SMCFG

TRGS=3ôb100)̕ 

2. 2 ᵬ Ԋᴆ ( TIMER2_SMCFG SMC=3ôb110)̕ 

3. Ώ MSM=1(TIMER2_SMCFG ) 2 ᵬ Һ/׆ ̕ 

4. 0 ῀ҹ 2 ( TIMERx_SMCFG TRGS=3ôb010)̕ 

5. 0 ᵬ Ԋᴆ ( TIMER0_SMCFG SMC=3ôb110)Ȃ 

2 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIF ᵝ 1Ȃ 
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15-33. 2 CI0Ḥ 0 2 

TIMER_CK

CNT_REG

CNT_REG

CI0

00 01

CEN

02 03

00 01 02 03

CNT_CK

TRGIF

CEN

TRGIF

TIMER2

TIMER0

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFG TIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P̂ᴰ ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹ TIMERx_DMATB

̆DMA ᴪ TIMERx_DMATB Ȃ ҉̆TIMERx_DMATB ѿ

ҩ ‖̆ ᴪ TIMERx_DMATB ⌠ѿҩῤ ̆ ҩῤ

TIMERx_DMACFG Ҭ DMATA Ȃ TIMERx_DMACFG DMATC

ᵝ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA ץ Ȃ TIMERx_DMACFG

DMATC ᵝ ṿҌҹ 1̆ᶛ 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 Ԋᴆ̆TIMERx ᴪ ҉ Ȃ 

 

RISC-Vῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ  
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15.1.5. TIMERx (x=0) 

TIMER0 ̔0x4001 2C00 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000  

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ TIMER_CK̂ ̃ҍ DTŜ

̃ӊ № ̆ ᴪ ⌠ DTS Ȃ 

00̔fDTS=fTIMER_CK 

01̔fDTS= fTIMER_CK /2 

10̔fDTS= fTIMER_CK /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ Ȃ 

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ Ҋ ̆

Ҭ 1Ȃ 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ ̆

Ҭ 1Ȃ 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ Ҋ ̆

Ҭ ᴪ 1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00. 

4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝҹ Ȃ 
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3 SPM ‖  

0̔ ‖ ̆ Ԋᴆ ̆ Ȃ 

1̔ ‖ ᶏ ̆ Ҋѿ Ԋᴆ C̆ENᵝ ᴆ ғ Ả

Ȃ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ Ȃ 

0̔ᶏ ̆Ҋ ᴋѿԊᴆ֟ Ҭ DMA ̔ 

ï UPGᵝ 1̕  

ï ₮/Ҋ ̕ 

ï ׆ └ ֟ Ȃ  

1̔ᶏ ₮/ Ҋ ֟ Ҭ DMA  

1 UPDIS Ȃ 

ᵝ ᶏ Ԋᴆ ֟  Ȃ 

0̔ Ԋᴆᶏ Ȃ ҊԊᴆӊѿץ ̆ Ԋᴆ֟ ̆ΐ

῀ ױ ṿ̔ 

ï UPGᵝ 1̕  

ï ₮/Ҋ ̕  

ï ׆ └ ֟ ѿҩ ԊᴆȂ  

1̔ Ԋᴆ Ȃ Ḡ ṿ̆ UPG ᵝ 1 ׆

└ ֟ ѿҩ ᴆ ᵝԊᴆ̆ № ∆ Ȃ  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂԊᴆ

ץ ꜚ ᴆ CENᵝ ᵝȂ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000  

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 Ḡ  Ḡ ᵝṿ 

14 ISO3 3 ₮ 

ISO0ᵝ 

13 ISO2N 2 ԑ ₮ 
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ISO0Nᵝ 

12 ISO2 2 ₮ 

ISO0ᵝ 

11 ISO1N 1 ԑ ₮ 

ISO0Nᵝ 

10 ISO1 1 ₮ 

ISO0ᵝ 

9 ISO0N 0 ԑ ₮ 

0̔ POENᵝ ᵝ ̆CH0_ON ᵞ  

1̔ POENᵝ ᵝ ̆CH0_ON  

ᵝ TIMERx_CCHP PROT[1:0]ᵝҹ 00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POENᵝ ᵝ ̆CH0_O ᵞ  

1̔ POENᵝ ᵝ ̆CH0_O  

CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT[1:0]ᵝҹ 00 Ṝ ץ Ȃ 

7 TI0S 0 ῀  

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0 T̆IMERx_CH1 TIMERx_CH2 ᵬҹ 0

῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └ TRGOḤ T̆RGOḤ Һ ׆ ԍ ⱳ Ȃ  

000̔ ᵝȂTIMERx_SWEVG UPGᵝ 1 ׆ └ ֟ ᵝ ̆

ѿ TRGO ‖̆ ѿ ’Ҋ̆TRGO҉ Ḥ ᵝᴪ ѿҩ

Ȃ 

001̔ᶏ Ȃ ԍ ꜚ ҩ └ ѿ ῤᶏ ׆ Ȃ

Һ └ ᶏ Ḥ ᵬҹ ₮ TRGOȂ CEN └ᵝ 1

Ả Ҋ ῀ҹ ̆ ᶏ Ḥ 1Ȃ Ả Ҋ̆ ᶏ

Ḥ ԍ ῀̆ ῀ TRGO҉ᴪ ѿҩ ̆ ԅҺ/׆

Ȃ 

010̔ ȂҺ └ Ԋᴆᵬҹ TRGOȂ  

011̔ / ‖Ȃ 0 ѿ ѿ ⱳ Һ̆ └ ֟

ѿҩ TRGO ‖Ȃ 

100̔ Ȃ Ҋ̆Һ └ O0CPREḤ ᵬҹ ₮ TRGOȂ  

101̔ Ȃ Ҋ̆Һ └ O1CPREḤ ᵬҹ ₮ TRGOȂ 

110̔ Ȃ Ҋ̆Һ └ O2CPREḤ ᵬҹ ₮ TRGOȂ 

111̔ Ȃ Ҋ̆Һ └ O3CPREḤ ᵬҹ ₮ TRGOȂ 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  

1̔ Ԋᴆ ̆ x DMA   
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2 CCUC └ └ 

└ ̂CHxEN̆CHxNEN CHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1 ̆   

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ 

0 CCSE └ ᶏ  

0̔ ̂CHxEN̆CHxNEN CHxCOMCTLᵝ̃  

1̔ ̂CHxEN̆CHxNEN CHxCOMCTLᵝ̃ᶏ  

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆  (TIMERx_SMCFG) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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] Ḡ  SMC[2:0] 

rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

15 ETP   

ᵝ ETIḤ  

0̔ETI ҉  

1̔ETIᵞ Ҋ  

14 SMC1 SMC ѿ №ᶏ 1  

1̆ ETIFPḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

ᵝ ̆ Ả Ԋᴆ ҍץ 1 ᶏ Ȃp Ҍ TRGS

ҹ3ôb111Ȃ 

ᶏ 0 1̆ ῀ ETIFPȂ 

̔ 0ᶏ SMCᵝ Ȃ 

13:12 ETPSC[1:0] №  

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔ETIFP 2№  

10̔ETIFP 4№  
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11̔ETIFP 8№  

11:8 ETFC[3:0] └ 

ѿҩԊᴆ N̆ҩԊᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓ᵝ ӈԅ

ETIFPḤ ETIFP Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fTIMER_CK̆N=2Ȃ 

0010̔fSAMP= fTIMER_CK̆N=4Ȃ 

0011̔fSAMP= fTIMER_CK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

7 MSM Һ-׆  

ᵝ ȂTRGI Ạ ꜚԊᴆ̆ TRGŎ

ѿ Ȃ 

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]  

ᵝ ѿҩḤ ᵬҹ ῀  

000̔ῤ ῀ 0 (ITI0) 

001̔ῤ ῀ 1 (ITI1) 

010̔ῤ ῀ 2 (ITI2) 

011̔ῤ ῀ 3 (ITI3) 

100̔CI0 ᵝ (CI0F_ED) 

101̔ 0 ῀ (CI0FE0) 

110̔ 1 ῀(CI1FE1) 

111̔ ῀(ETIFP) 

׆ ᶏ ֓ᵝҌ Ȃ 

3 Ḡ  Ḡ ᵝṿ 

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
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҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ

Ȃ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110 Ԋ̔ᴆ Ȃ ῀ ҉ ꜚȂ Ҍ ׆ └ ῏ Ȃ  

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 Ḡ  Ḡ ᵝṿ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 CMTDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

12 CH3DEN 3 / DMA ᶏ  

0̔ 3 / DMA  

1̔ᶏ 3 / DMA  

11 CH2DEN 2 / DMA ᶏ  

0̔ 2 / DMA  

1̔ᶏ 2 / DMA  

10 CH1DEN 1 / DMA ᶏ  

0̔ 1 / DMA  

1̔ᶏ 1 / DMA  

9 CH0DEN 0 / DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  
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1̔ᶏ DMA  

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ᶏ Ҭ Ҭ  

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15:13 Ḡ  Ḡ ᵝṿ 

12 CH3OF 3 ₮  
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CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ 

7 BRKIF Ҭ Ҭ ᵝ 

ѿ Ҭ ῀ ̆ ᴆ ᵝ 1Ȃ Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟  

1̔Ҭ ῀҉ ⌠  

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

׆ └ ԍ Ả ῒ ̆ ῀ ⌠ ̆֟

ԊᴆȂ ׆ └ ԍ Ả ̆ ῀ ᴋ ֟ץ

ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 CMTIF Ҭ  

Ԋᴆ ̆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4 CH3IF 3 / Ҭ  

CH0IF  

3 CH2IF 2 / Ҭ  

CH0IF  

2 CH1IF 1 / Ҭ  

CH0IF  

1 CH0IF 0 / Ҭ  

ᴆ 1̆ ᴆ 0Ȃ 

0 ῀ Ҋ ̆ Ԋᴆ ᵝ 1̕ 0 ₮ Ҋ

̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  
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0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15:8 Ḡ  Ḡ ᵝṿ 

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 Ԋᴆ 

1̔֟ Ҭ Ԋᴆ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ CCSEᵝ̂TIMERx_CTL1

Ҭ̃ ṿ̆ / └  (CHxEN̆CHxNEN CHxCOMCTL) 

ԑ ₮ Ȃ 

0̔Ҍ֟ Ԋᴆ 

1̔֟ Ԋᴆ 

4 CH3G 3 Ԋᴆ  

CH0G  

3 CH2G 2 Ԋᴆ  

CH0G  

2 CH1G 1 Ԋᴆ  

CH0G  

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 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕( Ҋ ) ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL  

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN  

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN  

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮Ȃ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉Ȃ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉Ȃ 

11̔ 1 ҹ ῀ ĬS1 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ
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( TIMERx_SMCFGFG TRGSᵝ )Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅO0CPRE ꜚᵬ̆ O0CPRE‗ ԅ CH0_OȁCH0_ON ṿȂO0CPRE

̆ 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 ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV

̆O0CPREҹ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV

̆O0CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1 Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆O0CPRE Ȃ 

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

Ҍ Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(TIMERx_CTL0 SPM =1)̆ ץ

’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM 0 PWM 1̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH0_O

₮ ҹ 5ҩ  
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1̔ᶏ 0 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH0_O

₮ ҹ 3ҩ  

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ̆ ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮Ȃ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉Ȃ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉Ȃ 

11̔ 0 ҹ ῀ ĬS0 ITS҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

( TIMERx_SMCFGFG TRGSᵝ) 

῀ ̔ 

ᵝ/ᵝ    

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT  

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC  

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

ѿҩԊᴆ N̆ҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓ᵝ

ӈԅ CI0 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fPCLK̆N=2Ȃ 

0010̔fSAMP= fPCLK̆N=4Ȃ 

0011̔fSAMP= fPCLK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN=0

̆↕ № ᵝȂ 
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00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1 (TIMERx_CHCTL1) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN  

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMSEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮Ȃ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉Ȃ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉Ȃ 

11̔ 3 ҹ ῀ ĬS3 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

(  TIMERx_SMCFGFG TRGSᵝ )Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIF ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   
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ᵝ ӈԅO2CPRE ꜚᵬ̆ O2CPRE‗ ԅ CH2_OȁCH2_ON ṿȂO2CPRE

̆ 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 ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV

̆O2CPRE ҹ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV

̆O2CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1 Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆CxCOMR Ȃ 

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

Ȃ 

3 CH2COMSEN 2₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(TIMERx_CTL0 SPM =1)̆ ץ

’Ҋᶏ PWM  

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

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM 0 PWM 1̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH2_O

₮ ҹ 5ҩ  

1̔ᶏ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH2_O

₮ ҹ 3ҩ  

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮Ȃ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉Ȃ 
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10̔ 2 ҹ ῀̆IS2 CI3FE2҉Ȃ 

11̔ 2 ҹ ῀ ĬS2 ITS҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

( TIMERx_SMCFGFG TRGSᵝ) 

῀ ̔ 

ᵝ/ᵝ    

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT  

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC  

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

ѿҩԊᴆ ̆ N ҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓

ᵝ ӈԅ CI2 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fPCLK̆N=2Ȃ 

0010̔fSAMP= fPCLK̆N=4Ȃ 

0011̔fSAMP= fPCLK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

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 ₮  
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└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15:14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11 CH2NP 2ԑ ₮  

CH0NP  

10 CH2NEN 2ԑ ₮ᶏ  

CH0NEN  

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 CH1NEN 1ԑ ₮ᶏ  

CH0NEN  

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

TIMERx_CCHP PROT[1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 
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0̔ 0ԑ ₮ 

1̔ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

CH0P CI0FE0 CI1FE0 Ȃ 

0̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CIxFE0 Ҍᴪ

Ȃ 

1̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CIxFE0 ᴪ

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 

1̔ᶏ 0 

 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     
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15:0 PSC[15:0] № ṿ 

ԍ PSC ̆(PSC+1) ץ Ԋᴆ֟ ̆PSC ṿ

῀ ╠ № Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ    

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

 (TIMERx_CREP) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

15:8 Ḡ  Ḡ ᵝṿ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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     

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 /  (TIMERx_CH1CV) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 /  (TIMERx_CH2CV) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 /  (TIMERx_CH3CV) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 
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ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ  (TIMERx_CCHP) 

Ẓ ̔0x44 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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     

15 POEN ₮ᶏ  

OAEN ᵝ̆ ᵝ ץ ᴆ ᴆ ꜚ Ȃѿ Ҭ ῀ ̆ ᵝ

ᴆ 0Ȃ ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ

(TIMERx_CHCTL2 CHxEN C̆HxNENᵝ) ↕̆ CHx_O CHx_ON

₮Ȃ 

0̔ ₮ └ҹ  

1̔ᶏ ₮ 

14 OAEN ꜚ ₮ᶏ  

ᵝ ӈԅ POENᵝ ץ ᴆ ꜚ 1Ȃ 

0̔POENᵝҌ ᴆ 1 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴆ ꜚ 1 

ᵝ TIMERx_CCHP PROT[1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BRKIN Ȃ 

0̔Ҭ ῀ᵞ  

1̔Ҭ ῀  

12 BRKEN Ҭ ᶏ  

ᵝ 1 ̆ᶏ Ҭ Ԋᴆ CKM Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀ 
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1̔ᶏ Ҭ ῀ 

ᵝ TIMERx_CCHP PROT[1:0] =00 ḱ Ȃ 

11 ROS Ҋñ̓͂ ò  

POENᵝ 1̆ ᵝ ӈԅ ( ԑ ₮ғ ҹ ₮ ) ₮ Ȃ 

0̔ POENᵝ 1̆ ₮Ḥ (CHx_O/CHx_ON) Ȃ 

1̔ POENᵝ 1̆ ₮Ḥ (CHx_O/CHx_ON) ᶏ ̆CHx_O/CHx_ON

₮ᶏ Ḥ TIMER0_CHCTL2 CHxEN/CHxNENᵝ ῏Ȃ 

ᵝ TIMERx_CCHP PROT[1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ ò  

POENᵝ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENᵝ 0̆ ₮Ḥ (CHx_O/ CHx_ON)  

1̔ POENᵝ 0̆ ₮Ḥ (CHx_O/ CHx_ON) ᶏ ̆CHx_O/CHx_ON

₮ᶏ Ḥ TIMERx_CHCTL2 CHxEN/CHxNENᵝ ῏Ȃ 

ᵝ TIMERx_CCHP PROT[1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ ̆ ΏḠ  

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP

Ҭ BRKEN/BRKP/OAEN/DTCFGᵝΏḠ  

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNPᵝ̂ ҹ ₮ ̃ T̆IMERx_CCHP

Ҭ ROS/IOSᵝȂ 

11̔ PROT 2Ȃ ԅ PROT 1 Ҋ ΏḠ ̆

TIMERx_CHCTLR0/1Ҭ 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] = 3ôb0xx̔DT value = DTCFG[7:0] * tDT̆tDT=tDTSȂ 

DTCFG[7:5] = 3ôb10x̔DT value = (64+DTCFG[5:0]) * tDT̆tDT = tDTS*2Ȃ 

DTCFG[7:5] = 3ôb110̔DT value = (32+DTCFG[4:0]) * tDT̆tDT = tDTS*8Ȃ 

DTCFG[7:5] = 3ôb111̔DT value = (32+DTCFG[4:0]) * tDT̆tDT = tDTS*16Ȃ 

ᵝ TIMERx_CCHP PROT[1:0]=00 ḱ Ȃ 

DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 
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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     

15:14 Ḡ  Ḡ ᵝṿ 

12:8 DMATC[4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ /Ώ̃TIMERx_DMATB Ȃ 

5ôb00000̔1 ᴰ   

5ôb00001̔2 ᴰ   

é  

5ôb10001̔18 ᴰ   

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA[4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ ѿ

TIMERx_DMATB ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ ̂ +0x4̃Ȃ 

5ôb00000̔TIMERx_CTL0  

5ôb00001̔TIMERx_CTL1 

é 

5ôb10010̔TIMERx_DMACFG 

ӊ̔  = TIMERx_CTL0 + DMATA*4 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 DMATB[15:0] DMA ‖ 

ҩ Ώ̆̂׆ ̃⌠̂ +ᴰ *4̃ ῤ

ᴪ Ȃᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 
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15.2. L0̂TIMERx,x=1̆2̆3̆4̃ 

 ׃ .15.2.1

L0̂TIMER1̆2̆3̆4̃ ̆ ῀ ₮ Ȃ ֟ץ

PWMḤ └ Ȃ L0 ѿҩ 16ᵝ Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

15.2.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝȂ ҬӞ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ / Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ/׆ └ Ȃ 
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15.2.3.  

15-34. L0 ᶫԅ ῤ Ȃ 

15-34. L0  

=10

0

0 0

῀

&

&
№

׆

῀

№

TIMERx_CHxCV

/Ҭ

Ҭ └APB BUS

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

₮

ȁPWM ῒז Ҋ
₮Ḥ ֟ ̆ ∆ ȁ
ᴆ ₮ȁ ₮ └

CH0_O

DMA └

TIMERx_TRGO

éé.

Interrupt

CH1_O

CH2_O

CH3_O

U
p
d

a
te

T
ri
g

g
e

r

C
a
p

/C
o
m

DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

№

PSC_CLK

TIMER_CK

req en/direct req set 

ETIFP

 

15.2.4. ⱳ  

 

L0 ץ ῤ CK_TIMER̆ SMĈ TIMERx_SMCFG

ᵝ[2:0]̃ᵝ Ȃ 

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

׆ ̂SMC[2:0]=3’b000̃̆ ꜚ № ῤ

CK_TIMERȂ CEN ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC

̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CK ԍ ԍ RCU CK_TIMERȂ 

ᶏ ׆ └ ( TIMERx_SMCFG SMC[2:0] ҹ 0x1ȁ0x2ȁ0x3

0x7)̆ № ῒז ( TIMERx_SMCFG TRGS[2:0] ) ꜚ̆ Ҋ

Ạ Ȃ ׆ ᵝ SMC ҹ 0x4ȁ0x5 0x6̆ №

ῤ TIMER_CK ꜚȂ 
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15-35. ῤ № ҹ 1 ̆ Ҋ └  

 

 

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 Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1 ҩ҉ Ҋ Ȃ

ץ SMC[2:0]ҹ 0x7 TRGS[2:0]ҹ 0x4̆0x5 0x6 Ȃ 

ғ № Ӟ ץ ῤ Ḥ ITI0/1/2/3 ҉ Ȃ ץ

SMC[2:0]ҹ 0x7 TRGS[2:0]ҹ 0x0̆0x1̆0x2 0x3Ȃ 

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFG Ҭ SMC1ᵝҹ 1 Ȃ ѿ ETIḤ ᵬҹ ̆

SMC[2:0]ҹ 0x7 TRGS[2:0]ҹ 0x7Ȃ ETI Ḥ ETI

⌠ Ȃ ETIḤ ҹ ̆ └ ҩ ETIḤ ҉

֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK) 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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15-36. № ׆ 1 ⌠ 2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler BUF

F7 F8 F9 FA FB FC 01 02 03

0 1

0 1

0 1 0 1 0 1 0 1

PSC value

0 04

UPG

0

 

҉  

̆ ҉ Ȃ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CAR Ҭ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ ׆ 0 ҉ Ȃ

ԅ ̆ (TIMERx_CREP+1) ҉ ֟ Ԋᴆ̆ ↕ ҉ ᴪ

֟ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0 Ҭ └ᵝ DIR

0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

15-37. ҉ ̆PSC=0/1 15-38. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63 ̆ Ҍ №

Ҋ ҹȂ 
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15-37. ҉ ̆PSC=0/1 

 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 5F 60

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 1 

TIMER_CK

08

636261 00 01 02 03

CNT_CLK(PSC_CLK)

 

15-38. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
65 63

change CAR Vaule 

CNT_REG 5E 5F 60 61 62 63 64 65 00 01 02 62 63 00

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63

Auto-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 Ȃ

ԅ ̆ (TIMERx_CREP+1) Ҋ ֟ Ԋᴆ̆ ↕ Ҋ ᴪ

֟ ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0 Ҭ └ᵝ DIR

1Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

15-39. Ҋ ̆PSC=0/1 15-40. Ҋ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63 ̆ Ҍ

Ҋ ҹȂ 

15-39. Ҋ ̆PSC=0/1 
 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 05 04 03 02 01 00 63 62 61 60 5F 5E 5C 5B

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 04 03

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

TIMERx_PSC PSC == 0 

TIMERx_PSC PSC == 1 

TIMER_CK

5A

000102 63 62 61

CNT_CLK(PSC_CLK)
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15-40. Ҋ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 05 04 03 02 01 00 63 62 61 60 5F 5E 5D 5C

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
65 63

change CAR Vaule 

CNT_REG 05 04 03 02 01 00 63 01 00 65

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

62 61

63 65

change CAR Vaule 

64 63

65

 

Ҭ  

Ҭ Ҋ̆ ֜ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠ 0Ȃ

҉ Ҭ̆ ⌠̂TIMERx_CREP -1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠ 1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆

TIMERx_CTL0 Ҭ └ᵝ DIR ̆ Ȃ └ᵝ DIR

ᴆ ꜚ Ȃ 

TIMERx_SWEVG UPGᵝ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTF Ҭ UPIFᵝ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0 Ҭ CAM ṿ ῏Ȃΐᵣ 15-41. Ҭ

Ȃ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

15-41. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63̆

TIMERx_PSC=0x0 ̆ Ȃ 
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15-41. Ҭ  

Hardware set

Software clear

 

 

CEN

CNT_CLK
(PSC_CLK)

CNT_REG 03 02 01 00 01 02 ŀ. 62 63 62 61 ŀ. 01 00

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

01 02 ŀ. 62 63 62 61

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

 

/  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀  

῀ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIF ᵝ 1̆ CHxIE=1 ↕

֟ Ҭ Ȃ 
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15-42. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED

 

῀Ḥ CIx ң ̆ѿ TIMERx_CHx Ḥ ̆ ѿ TIMERx_CH0̆

TIMERx_CH1 TIMERx_CH2 ӊ Ḥ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ

̆ ̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ

ῒז ῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋ

ᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCV Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̃̔  

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIE CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2 ҬCHxEN Ȃ̃ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFᵝ 1Ȃ

CHxIFᵝ ҹ1̆↕CHxOFᵝ 1Ȃ TIMERx_DMAINTEN ҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGᵝ̆ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx ҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM
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⌠ CI0Ȃ TIMERx_CHCTL0 Ҭ CH0MSҹ 2’b01̆ 0 Ḥ ҹ CI0̆

҉ Ȃ TIMERx_CHCTL0 Ҭ CH1MS ҹ 2’b10̆ 1

Ḥ ҹ CI0̆ Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮  

₮ T̆IMERx ֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ TIMERx_CHxCV ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍ TIMERx_CHxCV

ṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟

DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

TIMERx_CHxCV ץ ᵰ Ȃ 

ԓ ̔ CENᵝᶏ Ȃ 

15-43. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 
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15-43. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

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

 

PWM  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTL ҹ 3’b110̆PWM 1

CHxCOMCTL ҹ 3’b111̃̆ TIMERx_CAR TIMERx_CHxCV ṿ̆

₮ PWM Ȃ 

̆ ҹң№ץ PWM E̔APWM( PWM) CAPWM(Ҭ PWM)Ȃ 

EAPWM TIMERx_CAR ṿ‗ ̆ TIMERx_CHxCV ṿ‗ Ȃ

15-44. EAPWM ԅ CAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CAR ṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 15-45. CAPWM ԅ CAPWM ₮ Ҭ Ȃ 

҉ Ҭ̆PWM 0Ҋ̂CHxCOMCTL=3’b110̃̆ TIMERx_CHxCV

ṿ ԍ TIMERx_CAR ṿ̆ ₮ѿ ҹ ̕PWM 1 Ҋ

̂CHxCOMCTL=3’b111̃̆ TIMERx_CHxCV ṿ ԍ TIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 
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15-44. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

15-45. 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  

TIMERx ԍ ₮ Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ

( x ₮‰ Ḥ )Ȃ CHxCOMCTLᵝ ץ ӈ OxCPREḤ ȂOxCPREḤ

₮ⱳ ̆ ̆ CHxCOMCTL=0x00 Ḡץ ̕

CHxCOMCTL=0x01 ץ OxCPRE Ḥ ҹ ̕ CHxCOMCTL=0x02 ץ

OxCPRE Ḥ ҹᵞ ̕ CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV
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ṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ 0x06

0x07 ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x04 0x05 ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍ TIMERx_CHxCV ṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFP Ḥ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ ⱳ ᶏ TIMERx_CH0 TIMERx_CH1 CI0 CI1 ֜Ḥ

ԑᵬ ֟ ṿȂ SMC=0x01̆0x02 0x03 ֽ CI0ֽ̆ CI1̆

CI0 CI1 ‗ Ȃ ҩ D̆IRᵝ

ᴆ ꜚ Ȃ └ 15-5. ҍ Ḥ ӊ ῏ Ȃ

֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚⱴ ṿӊ

Ȃ ̆ ╠ TIMERx_CAR Ȃ 

15-5. ҍ Ḥ ӊ ῏  

  
CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

CI0 
CI1FE1=1 Down Up - - 

CI1FE1=0 Up Down - - 

CI1 
CI0FE0=1 - - Up Down 

CI0FE0=0 - - Down Up 

CI0 CI1 

CI1FE1=1 Down Up X X 

CI1FE1=0 Up Down X X 

CI0FE0=1 X X Up Down 

CI0FE0=0 X X Down Up 

̔ "-" " "; "X" Ҍ Ȃ 
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15-46. Ҋ ᶛ  

 

  

CI0

CI1

 

UP downCounter

 

15-47. CI0FE0 Ҋ ᶛ  

 

 
  

CI0

CI1

UPdownCounter

 

ᴰ ⱳ  

̂TIMERx,x=0̃ 

׆ └  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFG Ҭ SMC[2:0] ֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFG Ҭ TRGS[2:0] Ȃ 

׆ .15-6 ᶛ 

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ҹ ITIx̆

№ Ҍ Ȃ 

ҹ CIx̆

CHxCAPFLT ̆

№ Ҍ Ȃ 
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    №  

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

111̔ETIFP 

ETP

Ȃ 

ҹ ETIFP̆

№ Ȃ 

ᶛ 1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TRGS[2:0]=3ôb000 

ITI0ҹ Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 

15-48. ᵝ  

  

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 00 01 02

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ 2 

Ả  

῀ҹᵞ

Ṝ̆ Ả

̆ ῀ҹ

̆ Ȃ 

TRGS[2:0]=3ôb101 

CI0FE0ҹ

Ȃ 

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

CI0FE0Ҍ Ȃ

҉  Ȃ 

ҩᶛ Ҭ

Ȃ 

15-49. Ả  

  

 

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62

CI0

TRGIF

CI0FE0

63

 

ᶛ 3 

Ԋᴆ  

῀ ҉

Ȃ 

TRGS[2:0]=3ôb111 

ETIFPҹ

Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2№ Ȃ 

ETFC = 0̆ETI Ȃ 

15-50. Ԋᴆ  
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    №  

  

TIMER_CK

CNT_REG 5E 5F 60 61

ETI

TRGIF

ETIFP

 

 

‖  

TIMERx_CTL0 SPMᵝ 1̆ᶏ ‖ Ȃ SPM 1̆ Ҋ

Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTL TIMERx

ҹ PWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1 ᶏ Ȃ Ḥ ᴆΏ CEN=1 ֟ץ ѿҩ ‖̆ CENᵝѿ

Ḡ ҹ 1 ⌠ Ԋᴆ CENᵝ ᴆΏ 0Ȃ CENᵝ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ CENṿ ᴆ Ԋᴆ ꜚ 0̆ Ῥ ∆ Ȃ 

‖ Ҋ̆ ᴪ CEN ᵝ 1̆ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1 CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ŎxCPREḤ └ ҹҍ ̆p Ҍ

Ȃ ₮ ҹ PWM 0 PWM 1 CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

15-51. ‖ ̆TIMERx_CHxCV = 0x04̆TIMERx_CAR=0x60 

 

 

TIMER_CK(CNT_CLK)

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 5F 60 00

O2CPRE

CI3

 SPM , Ả

 

ԑ  

̂TIMERx,x=0̃ 
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DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFG TIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P̂ᴰ ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹ TIMERx_DMATB

̆DMA ᴪ TIMERx_DMATB Ȃ ҉̆TIMERx_DMATB ѿ

ҩ ‖̆ ᴪ TIMERx_DMATB ⌠ѿҩῤ ̆ ҩῤ

TIMERx_DMACFG Ҭ DMATA Ȃ TIMERx_DMACFG DMATC

ᵝ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA ץ Ȃ TIMERx_DMACFG

DMATC ᵝ ṿҌҹ 1̆ᶛ 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 Ԋᴆ̆TIMERx ᴪ ҉ Ȃ 

 

RISC-Vῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ  
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15.2.5. TIMERx (x=1,2,3,4) 

TIMER1 ̔0x4000 0000 

TIMER2 ̔0x4000 0400 

TIMER3 ̔0x4000 0800 

TIMER4 ̔0x4000 0C00 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000  

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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     

15:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ TIMER_CK̂ ̃ҍ DTŜ

̃ӊ № ̆ ᴪ ⌠ DTS Ȃ 

00̔fDTS=fTIMER_CK 

01̔fDTS= fTIMER_CK /2 

10̔fDTS= fTIMER_CK /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ Ȃ 

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ Ҋ ̆

Ҭ 1Ȃ 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ ̆

Ҭ 1Ȃ 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ Ҋ ̆

Ҭ ᴪ 1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00. 

4 DIR  

0̔ ҉  
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1̔ Ҋ  

ҹҬ ̆ ᵝҹ Ȃ 

3 SPM ‖  

0̔ ‖ ̆ Ԋᴆ ̆ Ȃ 

1̔ ‖ ᶏ ̆ Ҋѿ Ԋᴆ C̆ENᵝ ᴆ ғ Ả

Ȃ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ Ȃ 

0̔ᶏ ̆Ҋ ᴋѿԊᴆ֟ Ҭ DMA ̔ 

ï UPGᵝ 1̕  

ï ₮/Ҋ ̕ 

ï ׆ └ ֟ Ȃ  

1̔ᶏ ₮/ Ҋ ֟ Ҭ DMA  

1 UPDIS Ȃ 

ᵝ ᶏ Ԋᴆ ֟  Ȃ 

0̔ Ԋᴆᶏ Ȃ ҊԊᴆӊѿץ ̆ Ԋᴆ֟ ̆ΐ

῀ ױ ṿ̔ 

ï UPGᵝ 1̕  

ï ₮/Ҋ ̕  

ï ׆ └ ֟ ѿҩ ԊᴆȂ  

1̔ Ԋᴆ Ȃ Ḡ ṿ̆ UPG ᵝ 1 ׆

└ ֟ ѿҩ ᴆ ᵝԊᴆ̆ № ∆ Ȃ  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂԊᴆ

ץ ꜚ ᴆ CENᵝ ᵝȂ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000  

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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  

 

ᵝ/ᵝ    

15:8 Ḡ  Ḡ ᵝṿ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 
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1̔ TIMERx_CH0 T̆IMERx_CH1 TIMERx_CH2 ᵬҹ 0

῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └ TRGOḤ T̆RGOḤ Һ ׆ ԍ ⱳ Ȃ  

000̔ ᵝȂTIMERx_SWEVG UPGᵝ 1 ׆ └ ֟ ᵝ ̆

ѿ TRGO ‖̆ ѿ ’Ҋ̆TRGO҉ Ḥ ᵝᴪ ѿҩ

Ȃ 

001̔ᶏ Ȃ ԍ ꜚ ҩ └ ѿ ῤᶏ ׆ Ȃ

Һ └ ᶏ Ḥ ᵬҹ ₮ TRGOȂ CEN └ᵝ 1

Ả Ҋ ῀ҹ ̆ ᶏ Ḥ 1Ȃ Ả Ҋ̆ ᶏ

Ḥ ԍ ῀̆ ῀ TRGO҉ᴪ ѿҩ ̆ ԅҺ/׆

Ȃ 

010̔ ȂҺ └ Ԋᴆᵬҹ TRGOȂ  

011̔ / ‖Ȃ 0 ѿ ѿ ⱳ Һ̆ └ ֟

ѿҩ TRGO ‖Ȃ 

100̔ Ȃ Ҋ̆Һ └ O0CPREḤ ᵬҹ ₮ TRGOȂ  

101̔ Ȃ Ҋ̆Һ └ O1CPREḤ ᵬҹ ₮ TRGOȂ 

110̔ Ȃ Ҋ̆Һ └ O2CPREḤ ᵬҹ ₮ TRGOȂ 

111̔ Ȃ Ҋ̆Һ └ O3CPREḤ ᵬҹ ₮ TRGOȂ 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA   

1̔ Ԋᴆ ̆ x DMA   

2:0 Ḡ  Ḡ ᵝṿ 

׆  (TIMERx_SMCFG) 

Ẓ ̔0x08  

ᵝṿ̔0x0000  

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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] Ḡ  SMC[2:0] 

rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

15 ETP  

ᵝ ETIḤ  

0̔ETI ҉  

1̔ETIᵞ Ҋ  

14 SMC1 SMC ѿ №ᶏ 1 

1̆ ETIFPḤ ҉ ᴋ ꜚ 

0̔ 1  
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1̔ 1ᶏ  

ᵝ ̆ Ả Ԋᴆ ҍץ 1 ᶏ Ȃp Ҍ TRGS

ҹ3ôb111Ȃ 

ᶏ 0 1̆ ῀ ETIFPȂ 

̔ 0ᶏ SMCᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔ETIFP 2№  

10̔ETIFP 4№  

11̔ETIFP 8№  

11:8 ETFC[3:0] └ 

ѿҩԊᴆ N̆ҩԊᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓ᵝ ӈԅ

ETIFPḤ ETIFP Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fTIMER_CK̆N=2Ȃ 

0010̔fSAMP= fTIMER_CK̆N=4Ȃ 

0011̔fSAMP= fTIMER_CK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

7 MSM Һ-׆  

ᵝ ȂTRGI Ạ ꜚԊᴆ̆ TRGŎ

ѿ Ȃ 

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]  

ᵝ ѿҩḤ ᵬҹ ῀  

000̔ῤ ῀ 0(ITI0) 

001̔ῤ ῀ 1(ITI1) 

010̔ῤ ῀ 2 (ITI2) 

011̔ῤ ῀ 3 (ITI3) 
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100̔CI0 ᵝ (CI0F_ED) 

101̔ 0 ῀ (CI0FE0) 

110̔ 1 ῀(CI1FE1) 

111̔ ῀(ETIFP) 

׆ ᶏ ֓ᵝҌ Ȃ 

3 Ḡ  Ḡ ᵝṿ 

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 ῀ ҉ ∆ ̆ ғ

Ȃ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110 Ԋ̔ᴆ Ȃ ῀ ҉ ꜚȂ Ҍ ׆ └ ῏ Ȃ  

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 Ḡ  Ḡ ᵝṿ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 Ḡ  Ḡ ᵝṿ 

12 CH3DEN 3 / DMA ᶏ  

0̔ 3 / DMA  

1̔ᶏ 3 / DMA  

11 CH2DEN 2 / DMA ᶏ  

0̔ 2 / DMA  

1̔ᶏ 2 / DMA  
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10 CH1DEN 1 / DMA ᶏ  

0̔ 1 / DMA  

1̔ᶏ 1 / DMA  

9 CH0DEN 0 / DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7 Ḡ  Ḡ ᵝṿ 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

5 Ḡ  Ḡ ᵝṿ 

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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 
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ᵝ/ᵝ     

15:13 Ḡ  Ḡ ᵝṿ 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿ 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

׆ └ ԍ Ả ῒ ̆ ῀ ⌠ ̆֟

ԊᴆȂ ׆ └ ԍ Ả ̆ ῀ ᴋ ֟ץ

ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 Ḡ  Ḡ ᵝṿ 

4 CH3IF 3 / Ҭ  

CH0IF  

3 CH2IF 2 / Ҭ  

CH0IF  

2 CH1IF 1 / Ҭ  

CH0IF  

1 CH0IF 0 / Ҭ  

ᴆ 1̆ ᴆ 0Ȃ 

0 ῀ Ҋ ̆ Ԋᴆ ᵝ 1̕ 0 ₮ Ҋ

̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  
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1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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     

15:7 Ḡ  Ḡ ᵝṿ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5 Ḡ  Ḡ ᵝṿ 

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 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕( Ҋ ) ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 
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└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH1COMCTL[2:0] 1 ₮  

CH0COMCTL  

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN  

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN  

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮Ȃ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉Ȃ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉Ȃ 

11̔ 1 ҹ ῀ ĬS1 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

( TIMERx_SMCFGFG TRGSᵝ )Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅO0CPRE ꜚᵬ̆ O0CPRE‗ ԅ CH0_OȁCH0_ON ṿȂO0CPRE

̆ 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
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̆ └ 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 ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV

̆O0CPREҹ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV

̆O0CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1 Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆O0CPRE Ȃ 

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

Ҍ Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(TIMERx_CTL0 SPM =1)̆ ץ

’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM 0 PWM 1̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH0_O

₮ ҹ 5ҩ  

1̔ᶏ 0 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH0_O

₮ ҹ 3ҩ  

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ̆ ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮Ȃ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉Ȃ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉Ȃ 

11̔ 0 ҹ ῀ ĬS0 ITS҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

( TIMERx_SMCFGFG TRGSᵝ) 

῀ ̔ 

ᵝ/ᵝ    
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15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT  

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC  

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

ѿҩԊᴆ N̆ҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓ᵝ

ӈԅ CI0 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fPCLK̆N=2Ȃ 

0010̔fSAMP= fPCLK̆N=4Ȃ 

0011̔fSAMP= fPCLK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

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 ₮  

└ 1 (TIMERx_CHCTL1) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH3COMCTL[2:0] 3 ₮  

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN  

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMSEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮Ȃ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉Ȃ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉Ȃ 

11̔ 3 ҹ ῀ ĬS3 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

(  TIMERx_SMCFGFG TRGSᵝ )Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIF ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅO2CPRE ꜚᵬ̆ O2CPRE‗ ԅ CH2_OȁCH2_ON ṿȂO2CPRE

̆ 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 ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV
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̆O2CPRE ҹ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV

̆O2CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1 Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆CxCOMR Ȃ 

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

Ȃ 

3 CH2COMSEN 2₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(TIMERx_CTL0 SPM =1)̆ ץ

’Ҋᶏ PWM  

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

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM 0 PWM 1̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH2_O

₮ ҹ 5ҩ  

1̔ᶏ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH2_O

₮ ҹ 3ҩ  

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮Ȃ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉Ȃ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉Ȃ 

11̔ 2 ҹ ῀ ĬS2 ITS҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

( TIMERx_SMCFGFG TRGSᵝ) 

῀ ̔ 

ᵝ/ᵝ    

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT  

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC  

9:8 CH3MS[1:0] 3  

ҍ ₮  
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7:4 CH2CAPFLT[3:0] 2 ῀ └ 

ѿҩԊᴆ ̆ N ҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓

ᵝ ӈԅ CI2 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fPCLK̆N=2Ȃ 

0010̔fSAMP= fPCLK̆N=4Ȃ 

0011̔fSAMP= fPCLK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

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 ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  CH3P CH3EN Ḡ  CH2P CH2EN Ḡ  CH1P CH1EN Ḡ  CH0P CH0EN 

 rw rw  rw rw  rw rw  rw rw 

 

ᵝ/ᵝ    

15:14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  
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CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11:10 Ḡ  Ḡ ᵝṿ 

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7:6 Ḡ  Ḡ ᵝṿ 

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3:2 Ḡ  Ḡ ᵝṿ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

CH0P CI0FE0 CI1FE0 Ȃ 

0̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CIxFE0 Ҍᴪ

Ȃ 

1̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CIxFE0 ᴪ

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 

1̔ᶏ 0 

 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CNT[15:0] 
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rw 

 

ᵝ/ᵝ     

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 PSC[15:0] № ṿ 

ԍ PSC ̆(PSC+1) ץ Ԋᴆ֟ ̆PSC ṿ

῀ ╠ № Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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     

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 /  (TIMERx_CH1CV) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 /  (TIMERx_CH2CV) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ    

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 /  (TIMERx_CH3CV) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 



                                                            GD32VF103 Ύ 

295 
 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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     

15:14 Ḡ  Ḡ ᵝṿ 

12:8 DMATC[4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ /Ώ̃TIMERx_DMATB Ȃ 

5ôb00000̔1 ᴰ   

5ôb00001̔2 ᴰ   

é 

5ôb10001̔18 ᴰ   

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA[4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ ѿ

TIMERx_DMATB ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ ̂ +0x4̃Ȃ 

5ôb00000̔TIMERx_CTL0  

5ôb00001̔TIMERx_CTL1 

é 

5ôb10010̔TIMERx_DMACFG 

ӊ̔  = TIMERx_CTL0 + DMATA*4 
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DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 DMATB[15:0] DMA ‖ 

ҩ Ώ̆̂׆ ̃⌠̂ +ᴰ *4̃ ῤ

ᴪ Ȃᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 
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15.3. L0̂TIMERx,x=5̆6̃ 

 ׃ .15.3.1

̂TIMER5 6̆̃ ѿҩ 16ᵝ ז̆ ץ DMA DACȂ 

15.3.2. Һ  

Â ̔16ᵝ̕ 

Â ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝȂ ҬӞ ץ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ 

15.3.3.  

15-52. ᶫԅ ῤ Ȃ 

15-52.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRIGO

Interrupt
Update

UPIE

TIMER_CK PSC_CLK

DMA └
DMA REQ/ACK

TIMERx_UP

 

15.3.4. ⱳ  

 

ץ ῤ CK_TIMER ꜚȂ 

ῤ ⌠ TIMER_CKȂ 

ֽ ѿҩ TIMER_CK̆ ꜚ № Ȃ CEN ᵝ T̆IMER_CK

№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 
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15-53. ῤ № ҹ 1 Ҋ └  

 

 

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_CK) 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

15-54. № ׆ 1 ⌠ 2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler BUF

F7 F8 F9 FA FB FC 01 02 03

0 1

0 1

0 1 0 1 0 1 0 1

PSC value

0 04

UPG

0
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҉  

̆ ҉ Ȃ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CAR Ҭ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0 Ҭ └ᵝ DIR

0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

15-55. ҉ ̆PSC=0/1 15-56. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63 ̆ Ҍ №

Ҋ ҹȂ 

15-55. ҉ ̆PSC=0/1 
 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 5F 60

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

TIMERx_PSC PSC == 0 

TIMERx_PSC PSC == 1 

TIMER_CK

08

636261 00 01 02 03

CNT_CLK(PSC_CLK)
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15-56. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
65 63

change CAR Vaule 

CNT_REG 5E 5F 60 61 62 63 64 65 00 01 02 62 63 00

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63

Auto-reload shadow 
register

...

Hardware set

Hardware set Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

 

RISC-Vῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ 
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15.3.5. TIMERx (x=5,6) 

TIMER5 ̔0x4000 1000 

TIMER6 ̔0x4000 1400 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15:8 Ḡ  Ḡ ᵝṿ 

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:4 Ḡ  Ḡ ᵝṿ 

3 SPM ‖  

0̔ ‖ ̆ Ԋᴆ ̆  

1̔ ‖ ᶏ ̆ Ҋѿ Ԋᴆ C̆EN ᴆ ғ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

0̔ᶏ ̆Ҋ ᴋѿԊᴆ֟ Ҭ DMA ̔ 

ï UPGᵝ 1̕ 

ï ₮/Ҋ ̕ 

ï ׆ └ ֟ Ȃ 

1̔ᶏ ₮/ Ҋ ֟ Ҭ DMA Ȃ 

1 UPDIS Ȃ 

ᵝ ᶏ Ԋᴆ ֟   

0̔ Ԋᴆᶏ Ȃ ҊԊᴆӊѿץ ̆ Ԋᴆ֟ ̆ΐ

῀ ױ ṿ̔ 

ï UPGᵝ 1̕ 

ï ₮/Ҋ ̕ 

ï ׆ └ ֟ ѿҩ ԊᴆȂ 

1̔ Ԋᴆ Ȃ Ḡ ṿ̆ UPG ᵝ 1 ׆

└ ֟ ѿҩ ᴆ ᵝԊᴆ̆ № ∆  

0 CEN ᶏ  
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0̔  

1̔ ᶏ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  MMC[2:0] Ḡ  

 rw  

 

ᵝ/ᵝ    

15:7 Ḡ  Ḡ ᵝṿ 

6:4 MMC[2:0] ֓ᵝ └ TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ᵝȂTIMERx_SWEVG UPGᵝ 1 ׆ └ ֟ ᵝ

ѿ TRGO ‖̆ ѿ ’Ҋ T̆RGO҉ Ḥ ᵝᴪ ѿҩ Ȃ 

001̔ᶏ Ȃ ԍ ꜚ ҩ └ ѿ ῤᶏ ׆ Ȃ

Һ └ ᶏ Ḥ ᵬҹ ₮ TRGOȂ CEN └ᵝ 1

Ả Ҋ ῀ҹ ̆ ᶏ Ḥ 1Ȃ Ả Ҋ̆ ᶏ

Ḥ ԍ ῀̆ ῀ TRGO ҉ᴪ ѿҩ ̆ ԅҺ/ ׆

Ȃ 

010̔ ȂҺ └ Ԋᴆᵬҹ TRGOȂ 

3:0 Ḡ  Ḡ ᵝṿ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  UPDEN Ḡ  UPIE 

 rw  rw 

 

ᵝ/ᵝ    

15:9 Ḡ  Ḡ ᵝṿ 

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  



                                                            GD32VF103 Ύ 

303 
 

7:1 Ḡ  Ḡ ᵝṿ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  UPIF 

 rc_w0 

 

ᵝ/ᵝ    

15:1 Ḡ  Ḡ ᵝṿ 

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  UPG 

 w 

 

ᵝ/ᵝ    

15:1 Ḡ  Ḡ ᵝṿ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 
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 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 PSC[15:0] № ṿ 

ԍ PSC ̆(PSC+1) ץ Ԋᴆ֟ ̆PSC ṿ

῀ ╠ № Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 
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16. ̂USART̃ 

 ׃ .16.1

(USART) ᶫԅѿҩ Ḃ ұ ֜ ̆ ץ ῃ

̆ ᴰ ȂUSART ᶫԅ ̆

№ ֟ USART Ȃ 

USART Ҍֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

̆SIR̆ L̆IN̆ ץ Ȃ Ḥ ᴆ

ᵬ(CTS/RTS)Ȃ ׆ LSB MSB ᴰ Ȃ 

USART DMAⱳ ץ̆ Ḥ̆ ԅ UART4Ȃ 

16.2. Һ  

Â NRZ ‰ Ȃ 

Â ῃ ḤȂ 

Â ḤȂ 

Â ֟ ̔ 

͠ № ֟ ̆ῒҬUSART0 PCLK2№ ⌠̆USART1/2 UART3/4

PCLK1№ ⌠̕ 

͠ 16Ṑ ̕ 

͠ ҹ108M̆ ҹ16̆ ⌠6.75MBits/sȂ 

Â ῃ ұ ̔ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ / ̕ 

͠ ᵝ̂8 9ᵝ̃̕  

͠ ֟ 0.5̆1̆1.5 2ҩẢ ᵝȂ 

Â №≢ᶏ Ȃ 

Â ᴆModem ᵬ(CTS/RTS)Ȃ 

Â DMA ‖ Ȃ 

Â LIN ֟ Ȃ 

Â (IrDA)Ȃ 

Â ᴰ ץ ҹ ᴰ ₮ Ȃ 

Â Ὶ ISO7816-3 ̔ 

͠ (T=0)̕ 

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀ ̕ 

׆ ͠ Ȃ 

Â ̔ 

͠ ᴰ ̔ ‖ Ҍҹ (RBNE)̆ ‖ ҹ (TBE)̆ᴰ (TC)  ̕

͠ ̔ (ORERR)̆ (NERR)̆ (FERR)̆ Ẽ

(PERR)̕ 
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͠ ᴆ ᵬ ̔CTS (CTSF)̕ 

͠ LIN ̔LIN (LBDF)̕ 

͠ Ḥ ̔IDLE (IDLEF)̕ 

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ Ȃ 

USART0/1/2 ῃ ҉ ⱳ ̆ᵖ UART3/4 ԅ҉ ׃ №ⱳ ̆Ҋ ֓ⱳ

UART3/4Ҭ ̔ 

Â ̕ 

Â ̕ 

Â ᴆ ᵬ(CTS/RTS)Ȃ 

16.3. ⱳ  

USART 16-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

16-1. USART  

   

RX ῀  

TX 
₮ 

I/O ( / ) 

Ȃ USARTᶏ ̆

̆ ҹ  

CK ₮ ԍ Ḥ ұ Ḥ  

nCTS ῀ ᴆ Ҋ̆ ᶏ  

nRTS ₮ ᴆ Ҋ̆ Ḥ  

16-1. USART ῤ  

USART

CPU/DMA

RW

IrDA 

TX

SW_RX

RX

CK └

ᵝ

ᵝ

USART └

CK

└

ᴆ

nRTS

nCTS

└

USART 

ᾝ

Ḡ №

USART USARTҬ └

/USARTDIV

/16

USART

 PCLK
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16.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0 ҬWLᵝ ץ

Ȃ USART_CTL0 Ҭ PCEN ᵝ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WL ᵝҹ

0̆ ҂ᵝҹ ᵝȂ WLᵝ 1̆ ῇᵝҹ ᵝȂUSART_CTL0 Ҭ PMᵝ ԍ

ᵝ Ȃ 

16-2. USART  (8 ᵝ 1Ả ᵝ) 

Stop

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

 

̆Ả ᵝ ץ USART_CTL1 Ҭ STB[1:0]ᵝ Ȃ 

16-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  

10 2 ‰ USART̆ Ḥ  

11 1.5  

ѿҩ Ҭ̆ ᵝ ҹ 1Ȃ ҍ USART Ȃ 

Ả ᵝ ҩᵞ ҹҬ ȂUSART ᴰ PCLK ̆

ץ̆ ῍ ‗ Ȃ 

16.3.2.  

№ ѿҩ 16 ᵝ ̆ 12 ᵝ № 4 ᵝ №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏ USART

֟ ‰ Ȃ 

16̆ №  (USARTDIV) ҍ ΐ Ҋ῏ ̔ 

USARTDIV= 
PCLK

16ĬBaud Rate
                          (16-1) 

USART0 ҹPCLK2 ŬSART1/2 UART3/4 ҹPCLK1Ȃ ᶏ USART

ӊ╠̆ └ ᾝᶏ Ȃ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

Ẋ USART_BAUD=0x21D̆↕INTDIV=33 (0x21)̆FRADIV=13 (0xD)Ȃ 

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV ⌠USART_BAUD ṿ̔ 
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Ẋ UASRTDIV=30.37̆INTDIV=30 (0x1E) 

16*0.37=5.92̆ 6̆  FRADIV=6 (0x6)ץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

16.3.3. USART  

USART_CTL0 ᶏ ᵝ(TEN) ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX Ȃ ‖ CK ₮Ȃ 

TEN ᵝ ᴪ ₮ѿҩ ȂTENᵝ Ҭ Ҍ ץ Ȃ 

҉ ̆TBE ҹ Ȃ USART_STAT Ҭ TBE ᵝ ̆ ῀Ώץ

USART_DATA Ȃ Ώ῀ USART_DATA ̆TBE ᵝ 0Ȃ

USART_DATA ῀ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀ USART_DATA ̆ ᾢ ῀ ‖ ̆ ╠ ᴰ ⌠

ᵝ ҬȂ Ώ῀ USART_DATA ̆ T̆BEᵝ

ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғ TBEᵝ ᵝ̆ Ӈ USART_STAT Ҭ TCᵝ

1Ȃ USART_CTL0 Ҭ Ҭ ᶏ ᵝ(TCIE)ҹ 1̆ ᴪ֟ Ҭ Ȃ 

16-3. USART ₮ԅ USART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1 ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2 Ҭᶏ DMA (DENTᵝ)̕ 

4. USART_BAUD Ҭ ̕ 

5. USART_CTL0 Ҭ TENᵝ̕ 

6. USART_CTL0 Ҭ ᵝUENᵝ̆ᶏ USART̕ 

7. TBE ᵝ̕ 

8. USART_DATA Ώ ̕ 

9. DMA ᶏ ̆ ѿҩ 7-8̕ 

10. TC=1̆ Ȃ 

16-3. USART  

DMA

ᴆΏdata0⌠
USART_DATA 

ᴆ ᵝ

DMA

ᴆΏdata1⌠
USART_DATA 

DMA

ᴆΏdata2⌠
USART_DATA 

ᴆ ᵝ ᴆ ᵝ

USART_DATA 

TBE

TEN

TX pin

0 1 2

data0 data1 data2

ᴆ ᵝ

ᴆ

TC  

USART ῀ᵞⱳ ӊ╠̆ TC ᵝȂᾢ USART_STAT ῬΏ

USART_DATA TCᵝ 0Ȃ Ḥ (DENT=1)Ҋ̆ TCΏ 0̆Ӟ
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TCȂ 

16.3.4. USART  

҉ ̆USART ᶏ Ҋץ ̔ 

1. ΏUSART_CTL0 WL ̕ 

2. USART_CTL1 ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2 Ҭᶏ DMA(DENRᵝ)̕ 

4. USART_BAUD Ҭ ̕ 

5. USART_CTL0Ҭ RENᵝ̕ 

6. USART_CTL0 Ҭ ᵝUENᵝ̆ᶏ USARTȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STAT Ҭ RBNE ᵝ̆ ԅ USART_CTL0

Ҭ Ҭ ᶏ ᵝ RBNEIĔ ᴪ֟ Ҭ Ȃ USART_STAT Ҭ ץ

Ȃ 

ᴆ ץ USART_DATA DMA ⌠ ȂҌ

DMĂ USART_DATA ѿҩ ᵬ ץ RBNEᵝȂ 

Ҭ̆ ᶏ RENᵝ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 16 Ṑ Ҭ̆

7ȁ8ȁ9ҩ Ȃ 3ҩ Ҭ 2ҩ 3ҩҹ 0̆ ᵝ ҹ 0̆ ↕ҹ

1Ȃ 3 ҩ Ҭ ѿҩ ṿҍῒזңҩҌ ̆Ҍ ᵝ̆ ᵝ̆ Ẽ

ᵝ Ả ᵝ̆ ֟ (NERR)Ȃ ᶏ DMĂ ᵝ USART_CTL2 Ҭ

ERRIĔ ᴪ֟ Ҭ Ȃ 

16-4. ѿҩ ᵝ 

0 2 4 6 8 1
0

1
2

1
41 3 5 7 9 1
1

1
3

1
5

ѿҩ ᵝ

ᵝ

16Ṑ

RX

 

ᵝ USART_CTL0 Ҭ PCENᵝᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ŬSART_STAT

Ҭ PERR ᵝȂ ԅ USART_CTL0 Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ Ҭ RX ҹ 0̆ ֟ ŬSART_STAT Ҭ FERR ᵝȂ

ᶏ DMA ᵝ USART_CTL2 Ҭ ERRIEᵝ̆ ֟ Ҭ Ȃ 

⌠ѿ ̆ RBNEᵝ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STAT Ҭ ₮ ᵝ ORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2 Ҭ ERRIEᵝ ᵝ RBNEIĔ ֟ Ҭ Ȃ 

ѿҩ Ҭ̆RBNEȁNERRȁPERRȁFERR ORERR ᵝȂ ᶏ
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DMĂ ᴆ RBNEҬ NERRȁPERRȁFERR ORERR ᵝ֟ Ȃ 

16.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝ USART_CTL2

ҬDENTᵝ ᶏץ DMA ̆ ᵝUSART_CTL2 ҬDENRᵝ ᶏץ DMA

Ȃ 

DMA ԍ USART ̆DMA ׆ ῤ SRAMᴰ ⌠ USART ‖ Ȃ

16-5. DMA USART Ȃ 

16-5. DMA USART  

 USART_DATA ҹ DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ ᵝ

 

USART_STAT0ҬTC 0 

ᶏ ԍUSART DMA

TC ᵝ

 

ᴰ ŬSART_STAT Ҭ TCᵝ 1Ȃ USART_CTL0 Ҭ

TCIE ᵝ̆ ֟ Ҭ Ȃ 

DMA ԍ USART ̆DMA ׆ ‖ ᴰ ⌠ ῤ SRAMȂ

16-6. DMA USART Ȃ USART_CTL2 Ҭ

ERRIEᵝ 1 ŬSART_STAT Ҭ ᵝ(FERRȁORERR NERR) ᵝ

֟ Ҭ Ȃ 
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16-6. DMA USART  

USART_DATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ ᵝ

ᶏ ԍUSART DMA

 

USART ⌠ ⌠ԅ DMAᴰ ̆DMA ֟ ᴰ Ҭ Ȃ 

16.3.6. ᴆ └ 

ᴆ └ⱳ nCTS nRTS Ȃ USART_CTL2 Ҭ RTSENᵝ

1 ᶏ RTS ̆ USART_CTL2 Ҭ CTSENᵝ 1 ᶏ CTS Ȃ 

16-7. ңҩ USARTӊ ᴆ └ 

USART 1

TX

RX

USART 2

RX

TX

TX RX

nCTS nRTS

RX TX

nRTS nCTS

 

RTS  

USART ₮ nRTS̆ ԍ ‖ Ȃ ѿ n̆RTS

̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTS Ḡ ̆

ץ USART_DATA Ȃ 
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CTS  

USART nCTS ῀ ‗ ץ Ȃ USART_STAT

Ҭ TBEᵝ 0ғ nCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ

̆ ᴪ ╠ Ả Ȃ 

16-8. ᴆ └ 

nCTS

RX

nRTS

RTS

CTS

TX
ᵝ  2 ᵝ  3Ả

ᵝ

Ả

ᵝ
 1 Ả ᵝ

ᵝ 1 ᵝ 2Ả
ᵝ

Ả

ᵝ

USART_DATA  2  3

 

CTS └ ᶏ ̆ nCTS Ḥ ̆USART_STAT Ҭ CTSF ᵝ

ᴪ 1Ȃ USART_CTL2 Ҭ CTSIEᵝ ᵝ̆ ᴪ֟ Ҭ Ȃ 

16.3.7. Ḥ 

ḤҬ̆ ҩ USART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CTL0 Ҭ

RWUᵝ 1ᶏѿҩ USART ῀ Ȃ 

USART ԍ ̆ ᵝ Ҍᴪ ᵝȂ ᴆ ץ RWU

USARTȂ 

USART ץ ᴆ Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RX ⌠ ̆ ᴆᴪ RWU

׆̆ ₮ ̆ᵖ USART_STAT Ҭ IDLEFᵝҌᴪ 1Ȃ 

USART_CTL0 ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝ

ҹ1̆ ҹ Ȃ ᵞ4ᵝҍUSART_CTL1 Ҭ ADDR[3:0]

̆ ᴆᴪ RWU ̆ ₮ Ȃ ⌠ USART ̆RBNE

ᵝȂ ׆ץ USART_STAT Ҭ Ȃ ᵞ 4ᵝҍ USART_CTL1

Ҭ ADDR[3:0]Ҍ ̆ ᴆᴪ ᵝ RWU ῀ Ȃ ’Ҋ̆RBNEҌ

ᴪ ᵝȂ 

̆ ’Ҋ̆ ҌẠ Ẽ Ȃ USART_CTL0

Ҭ PCENᵝ ᵝȂ ᵝ ҹ ᵝ̆ῒᵩᵝ ҹ ᵝȂ 

16.3.8. LIN  

USART_CTL1 LMEN ᵝ ᶏ ԑ Ȃ LIN Ҋ̆

USART_CTL1 Ҭ CKEN̆WL̆STB[1:0]ץ USART_CTL2 SCEN̆HDEN ĬREN



                                                            GD32VF103 Ύ 

313 
 

ᵝ 0Ȃ 

ѿҩ ̆LIN ҍ Ȃ USART_CTL0 Ҭ

SBKCMD ᵝ ̆USART ѿҩẢ ᵝ ᴪ 13ҩ 0Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ̆Ӟ ץ

ᴰ ҬȂUSART_CTL1 Ҭ LBLENᵝ ץ Ȃ RX

⌠ ԍ ԍҍ 0(LBLEN=0 ̆10 ҩ 0̕LBLEN=1 ̆11

ҩ 0)̆USART_STAT Ҭ LBDF ᵝȂ USART_CTL1 Ҭ LBDIE ᵝ̆

֟ Ҭ Ȃ 

16-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ 0 ̆ FERR ᵝȂ 

16-9. Ҋ  

0 1 2

1 ҩ

USART_DATA 0 1 00000000 2

FERR

RX pin

LBDF  

16-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERR ᵝȂ 

16-10. ᴰ Ҭ  

0 2

USART_DATA 0 1 2

FERR

RX pin

LBDF

1ҩ

1

 

16.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝ USART_CTL1 CKENᵝ

ᶏ Ȃ Ҋ ŬSART_CTL1 LMEN USART_CTL2 SCEN H̆DEN ĬRENᵝ

0ȂCK ᵬҹ USART ₮ֽֽ̆ TENᵝ ᶏ ̆

Ȃ ᵝ Ả ᵝᴰ ̆Ҍᴪ׆ CK ₮ ‖ȂUSART_CTL1 CLEN

ᵝ ‗ ᵞᵝ̂ ᵝ̃ Ḥ ₮ȂUSART_CTL1 CPHᵝ

‗ ѿҩ ԋҩ ȂUSART_CTL1 CPLᵝ

‗ USART Ҋ̆ Ȃ  

CK ₮ USART_CTL1 Ҭ CPL̆CPH̆CLEN ᵝ‗ Ȃ ᴆֽ USART

(UEN=0) ץ ױ ṿȂ 

USART_CTL0 ҬREN ᵝ̆ ᵬ ҍ Ҋ Ҍ Ȃ

̆ ᴋᵥ Ȃ 
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16-11. Ҋ USART ᶛ 

USART

̂Һ ̃

RX

TX

CK

׆̂ ̃

῀

῀

₮

 

16-12. 8-bit USART Ḥ (CLEN=1) 

 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)

 

16.3.10. ұ (IrDA SIR) ⱳ  

ұ ⱳ ᵝ USART_CTL2 Ҭ IREN ᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN S̆TB[1:0] C̆KENᵝ USART_CTL2 HDEN S̆CEN

ᵝ 0Ȃ 

IrDA Ҋ̆USART SIR └̆ └ Ḥ LED

̆ USART Ȃ ԍ ̆ ԍ 115200Ȃ 

16-13. IrDA SIR ENDEC  

‰
USART

SIR 

TX

RX

TX pin

RX pin

IREN

1

0

0

1

LED

ῤ
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IrDA Ҋ̆TX ҍ RX Ҍ ȂTX ҹᵞ ̆RX ҹ

ȂIrDA Ḡ ף ‘1’̆ ᾣ ‖(RTZḤ ף( ‘0’Ȃῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍѿҩ 1ҩ PSC ‖Ȃ ‖

ԍ 1ᵖ ԍ 2Ṑ PSC ̆IrDA↕ ⌠Ȃ 

ԍ IrDA ѿ ̆ IrDA SIR ENDEC Ҭ̆ Ҍ Ȃ 

16-14. IrDA └ 

tx 

frame
Ả ᵝ

ᵝ
10 0 00001 11 1

Ả ᵝ
ᵝ 1 0 1111 00000

TX pin

rx 

frame

RX pin

 

USART_CTL2 Ҭ IRLP ᵝ ᶏץ SIR ᵬ ᵞⱳ ҊȂ

PCLK № ⌠ ᵞ ꜚȂ№ USART_GP Ҭ PSC[7:0]ᵝ ȂTX

‖ ҹᵞⱳץ 3ṐȂ ᵬ ҍ IrDA Ȃ 

16.3.11. Ḥ  

USART_CTL2 HDENᵝ̆ ᶏץ Ȃ 

Ḥ Ҋ̆USART_CTL1 LMEN̆CKEN ᵝ USART_CTL2

SCEN̆IRENᵝ Ȃ 

Ҋ̆TX RX ῤ׆ ⌠ѿ ̆RX ҌῬᶏ ȂTX

ҹ ₮ Ȃ Ḥ‖ ᴆ Ȃ 

16.3.12. (ISO7816-3)  

ѿ Ḥ ̆ ISO7816-3 Ȃ USART_CTL2 SCEN

ᵝ 1̆ ᶏ Ȃ Ҋ̆USART_CTL1 LMEN ᵝ

USART_CTL2 HDEN̆IRENᵝ 0Ȃ 

CKENᵝ ᵝ̆USART CK ᶫѿҩ PCLK№ ⌠ Ȃ№

USART_GP Ҭ PSC[4:0] ȂCK ҹ ᶫ Ȃ 

ѿ Ḥ Ȃ ҍ T̆X ̆

҉ ̆ ҩ ᴪҍ ꜚ ѿ Ȃ Ҋ ҹ̔1

ᵝ+9 ᵝ( 1 Ẽ ᵝ)+1.5Ả ᵝȂῒҬ 0.5ҩẢ ᵝ ҹ Ả ᵝȂ 



                                                            GD32VF103 Ύ 

316 
 

16-15. 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=0) 

ԍ ᵬ Ҋ ׆̆ ᵝ ⌠ TX ᴰ ԅ ҩ

̆ ғ TC ᵝ USART_GP GUAT[7:0] ѿ Ȃ

Ҋ̆ ѿ Ả ᵝӊ ̆ῤ Ḡ ̆GUAT[7:0]

ṿ ҹ ISO7816-3 CGT⁞ 12Ȃ Ḡ ҉ TC └

ᵞ̆ ⌠ ṿ ̆TC ᵝȂ 

USART ̆ ⌠ Ẽ ̆TX Ả ᵝ ѿҩᵝ ῤ

ᵞ̆ ѿҩ NACKḤ Ȃ ŬSARTᴪ ꜚ ȂUSARTҌᴪ NACK

Ḥ ᵬҹ ᵝȂ 

USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠ NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

̆RBNEҬ DMA Ҍᴪ Ȃ ̆

Ȃ USART_CTL2 Ҭ NKEN ᵝ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 

16.3.13. USARTҬ  

USARTҬ Ԋᴆ 16-3. USARTҬ ̔ 

16-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  └  ᶏ └ᵝ 

 TBE USART_CTL0 TBEIE 

CTS  CTSF USART_CTL2 CTSIE 

 TC USART_CTL0 TCIE 

⌠ ץ  RBNE 
USART_CTL0 RBNEIE 

⌠  ORERR 

⌠  IDLEF USART_CTL0 IDLEIE 

Ẽ  PERR USART_CTL0 PERRIE 

LIN Ҋ̆ ⌠  LBDF USART_CTL1 LBDIE 

( ȁ ₮ ȁ

) DMA ᶏ  

NERR or ORERR or 

FERR 
USART_CTL2 ERRIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ Ṝ USART
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└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 

16-16. USARTҬ  

ORERR

RBNEIE

PERR

PEIE

LBDF

LBDIE

FERR

NERR

ORERR
ERRIE

OR

TCIE

TBEIE

CTSF

CTSIE

USART_INT

TC

TBE

RBNE

RBNEIE

IDLEF

IDLEIE
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16.4. USART  

USART0 ̔0x4001 3800 

USART1 ̔0x4000 4400 

USART2 ̔0x4000 4800 

UART3 ̔0x4000 4C00 

UART4 ̔0x4000 5000 

16.4.1. 0 (USART_STAT) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 00C0 

(32ᵝ) 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  CTSF LBDF TBE TC RBNE IDLEF ORERR NERR FERR PERR 

 rc_w0 rc_w0 r rc_w0 rc_w0 r r r r r 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 CTSF CTS  

ԅ USART_CTL2 Ҭ CTSENᵝ̆ nCTS ῀ ̆ ᵝ ᴆ

ᵝȂ ԅ USART_CTL2 Ҭ CTSIEᵝ̆ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔nCTS  

1̔nCTS  

ᵝ UART3/4 Ȃ 

8 LBDF LIN  

USART_CTL1 Ҭ LMEN ᵝ̆ ⌠ LIN Ȃ

USART_CTL1 Ҭ LBDIE ᵝ ̆ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔ ⌠ LIN  

1̔ ⌠ LIN  

7 TBE ‖  

҉ ᵝ ᵝ ̆ ᵝ 1ȂUSART_CTL0 Ҭ

TBEIE ᵝ ֟ Ҭ Ȃ 

ᵝ ᴆ Ώ῀ USART_DATA 0Ȃ 
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0̔ ‖ Ҍҹ  

1̔ ‖  

6 TC  

҉ ᵝ ̆ ᵝ 1Ȃ TBE ᵝ̆ ╠ ᵝ 1Ȃ

USART_CTL0 Ҭ TCIE ᵝ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔  

1̔  

5 RBNE ‖  

‖ ⌠ ᵝ ̆ ᵝ 1Ȃ USART_CTL0

RBNEIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆ ץ ᵝΏ 0 USART_DATA ᵝ 0Ȃ 

0̔ ‖ ҹ  

1̔ ‖ Ҍҹ  

4 IDLEF  

ѿҩ ῤ̆ RX ⌠ ̆ ᵝ 1Ȃ USART_CTL0

IDLEIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠  

1̔ ⌠  

3 ORERR ₮   

RBNE ᵝ ’Ҋ̆ USART_DATA ⌠ ᵝ ̆

ᵝ 1Ȃ USART_CTL0 RBNEIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ

Ḥ DMA Ҋ̆ USART_CTL2 ERRIE ᵝ ᵝ̆ ᴪ

Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ ₮  

1̔ ⌠ ₮  

2 NERR   

̆ RX ⌠ ̆ ᵝ ᵝȂ USART_CTL2

ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠  

1̔ ⌠  

1 FERR  

̆ Ả ᵝᴰ Ҭ̆RX ⌠ᵞ ̆ ᵝ ᵝȂ

USART_CTL2 ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠  

1̔ ⌠  

0 PERR  
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⌠ ᵝҍ ṿҌ ̆ ᵝ ᵝȂ 

ᴆᾢ USART_STAT̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠  

1̔ ⌠  

16.4.2.  (USART_DATA) 

Ẓ ̔0x04 

ᵝṿ̔ ӈ 

(32ᵝ) 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  DATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8:0 DATA[8:0] ṿ 

ᴆ ץ Ώ ֓ᵝ ̆ ֓ᵝ ṿ Ȃ 

ᶏ ԅ Ẽ ̆ Ώ῀ ̆ ᵝ( 7ᵝ 8ᵝ

‗ԍ USART_CTL0 WLᵝ) ᵝ  Ȃף

16.4.3.  (USART_BAUD) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ᶏ USART(UEN=1) ̆Ҍ Ώ Ȃ 

(32ᵝ) 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 

INTDIV [11:0] FRADIV[3:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 INTDIV[11:0] № № 
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3:0 FRADIV[3:0] № № 

16.4.4. └ 0 (USART_CTL0) 

Ẓ ̔0x0C 

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  UEN WL WM PCEN PM PERRIE TBEIE TCIE RBNEIE IDLEIE TEN REN RWU SBKCMD 

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

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13 UEN USARTᶏ  

0̔USART  

1̔USARTᶏ  

12 WL   

0̔8 ᵝ 

1̔9 ᵝ 

11 WM ׆  

0̔  

1̔  

10 PCEN └ᶏ  

0̔ └  

1̔ └ ᶏ  

9 PM  

0̔Ẽ  

1̔  

8 PERRIE Ҭ ᶏ  

ᵝ 1̆USART_STAT Ҭ PERR ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

7 TBEIE ‖ Ҭ ᶏ  

ᵝ 1̆USART_STAT Ҭ TBE ᵝ ֟ Ҭ Ȃ 

0̔ ‖ Ҭ  

1̔ ‖ Ҭ ᶏ  
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6 TCIE Ҭ ᶏ  

ᵝ 1̆USART_STAT Ҭ TC ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

5 RBNEIE ‖ Ҭ Ҭ ᶏ  

ᵝ 1̆USART_STAT Ҭ RBNE ORERR ᵝ ֟ Ҭ Ȃ 

0̔ ‖ Ҭ Ҭ  

1̔ ‖ Ҭ Ҭ ᶏ  

4 IDLEIE IDLE Ҭ ᶏ  

ᵝ 1̆USART_STAT Ҭ IDLEF ᵝ ֟ Ҭ Ȃ 

0̔IDLE Ҭ  

1̔IDLE Ҭ ᶏ  

3 TEN ᶏ  

0̔  

1̔ ᶏ  

2 REN ᶏ  

0̔  

1̔ ᶏ  

1 RWU ׆ Ҭ  

ᴆ ץ ᵝ 1ᶏ USART ῀ ̆ ᵝ 0 USARTȂ 

Ҋ(WM=0)̆ ⌠ ̆ ᵝ ᴆ 0Ȃ Ҋ

(WM=1)̆ ⌠ѿҩ ̆ ᵝ ᴆ 0̕ ⌠ѿҩ

̆ ᴆ 1Ȃ 

0̔ ԍ ᵬ  

1̔ ԍ  

0 SBKCMD  

ᴆ ᵝ 1 Ȃ 

ᴰ ᴆ 0Ȃ 

0̔  

1̔  

16.4.5. └ 1 (USART_CTL1) 

Ẓ ̔0x10 

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 
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Ḡ  LMEN STB[1:0] CKEN CPL CPH CLEN Ḡ  LBDIE LBLEN Ḡ  ADDR[3:0] 

 rw rw rw rw rw rw  rw rw  rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 LMEN LIN ᶏ  

0̔LIN  

1̔LIN ᶏ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

13:12 STB[1:0] STOPᵝ  

00̔1Ả ᵝ 

01̔0.5Ả ᵝ 

10̔2Ả ᵝ 

11̔1.5Ả ᵝ 

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ԍ UART3/4̆ 1ᵝẢ ᵝ 2ᵝẢ ᵝ Ȃ 

11 CKEN CK ᶏ  

0̔CK  

1̔CK ᶏ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

10 CPL  

ᵝ Ҋ CK Ȃ 

0̔CK Ҍ Ḡ ҹᵞ  

1̔CK Ҍ Ḡ ҹ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

9 CPH ᵝ 

ᵝ Ҋ CK ᵝȂ 

0̔ ҩ ѿҩ  

1̔ ԋҩ ѿҩ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

8 CLEN CKḤ  

ᵝ Ҋ CKḤ Ȃ 

0̔8ᵝ Ҭ 7ҩ CK ‖̆9ᵝ Ҭ 8ҩ CK ‖ 

1̔8ᵝ Ҭ 8ҩ CK ‖̆9ᵝ Ҭ 9ҩ CK ‖ 

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 
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6 LBDIE LIN Ḥ Ҭ ᶏ  

ᵝ 1̆ USART_STAT Ҭ LBDF ᵝ ֟ Ҭ Ȃ 

0̔ Ḥ Ҭ  

1̔ Ḥ Ҭ ᶏ  

5 LBLEN LIN  

ᵝ Ȃ 

0̔10ᵝ 

1̔11ᵝ 

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

4 Ḡ  Ḡ ᵝṿȂ 

3:0 ADDR[3:0] USART  

Ҋ(WM=1)̆ ⌠ ᵞ ᵝҍ ADDR[3:0]ṿҌ ̆

USART ᴪ ῀ ̕ ⌠ ᵞ ᵝҍ ADDR[3:0]ṿ ̆

USART ᴪ Ȃ 

16.4.6. └ 2 (USART_CTL2) 

Ẓ ̔0x14 

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  CTSIE CTSEN RTSEN DENT DENR SCEN NKEN HDEN IRLP IREN ERRIE 

 rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿȂ 

10 CTSIE CTSҬ ᶏ  

ᵝ 1̆ USART_STAT Ҭ CTSF ᵝ ֟ Ҭ Ȃ 

0̔CTSҬ  

1̔CTSҬ ᶏ  

ᵝ ԍ UART3/4 Ȃ 

9 CTSEN CTSᶏ   

ᵝ ԍᶏ CTS ᴆ └ⱳ Ȃ 

0̔CTS ᴆ └  

1̔CTS ᴆ └ᶏ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 



                                                            GD32VF103 Ύ 

325 
 

8 RTSEN RTSᶏ  

ᵝ ԍᶏ RTS ᴆ └ⱳ Ȃ 

0̔RTS ᴆ └  

1̔RTS ᴆ └ᶏ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

7 DENT DMA ᶏ  

0̔DMA  

1̔DMA ᶏ  

6 DENR DMA ᶏ  

0̔DMA  

1̔DMA ᶏ  

5 SCEN ᶏ  

ᵝ ԍᶏ Ȃ 

0̔  

1̔ ᶏ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

4 NKEN NACKᶏ  

ᵝ ԍ Ẽ ᶏ NACK Ȃ 

0̔ ₮ Ҍ NACK 

1̔ ₮ NACK 

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

3 HDEN ᶏ  

ᵝ ԍᶏ Ȃ 

0̔  

1̔ ᶏ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

2 IRLP IrDAᵞⱳ  

ᵝ ԍҹ IrDA ᵞⱳ Ȃ 

0̔  

1̔ᵞⱳ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

1 IREN IrDA ᶏ  

0̔IrDA  

1̔IrDAᶏ  

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

0 ERRIE Ҭ ᶏ  

DMA (DENR=1)ᶏ ̆ ᵝ 1̆USART_STAT Ҭ
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FERR̆ORERR̆NERR ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

16.4.7. Ḡ №  (USART_GP) 

Ẓ ̔0x18 

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 

GUAT[7:0] PSC[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 GUAT[7:0] Ҋ Ḡ ṿȂ 

TC ᵝ GUAT[7:0]ҩ Ȃ 

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍ UART3/4 Ȃ 

7:0 PSC[7:0] ᶏ USART IrDAᵞⱳ ̆ ֓ᵝ (PCLK1/PCLK2)№ ֟

ᵞⱳ № Ȃ 

00000000̔Ḡ  ï Ҍ Ώ῀ ṿ 

00000001̔ 1№  

é 

11111111̔ 255№  

IrDA Ҋ̆PSC 00000001Ȃ 

Ҋ̆PSC[4:0] ԍ (APB1/APB2) №

Ȃ № ҹ PSC[4:0] ṿ ңṐȂ 

00000̔Ḡ  ï Ҍ Ώ῀ ṿ 

00001̔ 2№  

00010̔ 4№  

é 

11111̔ 62№  

Ҋ̆PSC[7:5]Ḡ Ȃ 

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 
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17. ῤ ̂I2C̃ 

 ׃ .17.1

I2C (ῤ ) ᶫԅ ҙ ‰ ң ұ └ ̆ ԍ MCU I2C

ȂI2C ᶏ ң ұ ̔ұ SDA ұ SCLȂ 

I2C ԅ I2C ̆ΐ CRC ⱳ ̆

SMBus( ) PMBus ( )Ȃ Һ I2C ȂI2C

Ӟ DMA ̆ ⁞ CPU Ȃ 

17.2. Һ  

Â I2C ̕ 

Â ѿ Һ ⱳ ׆ ⱳ ̕ 

Â Һ׆ ӊ ᴰ ̕ 

Â 7ᵝ 10ᵝ ̕ 

Â I2C Һ ̕ 

Â ( 100 kHz)̆ ( 400 kHz)̕ 

Â ׆ Ҋ SCLҺꜚ ᵞ̕ 

Â DMA ̕ 

Â Ὶ SMBus 2.0 PMBus̕ 

Â ңҩҬ ̔ ⱳᴰ Ҭ ԊᴆҬ ̕ 

Â PEC ( ) ̕ 

17.3. ⱳ  

I2C ῤ 17-1. I2C Ȃ 
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17-1. I2C  

‖

A
P

B
 

ᵝSDA └

CRC /

PEC  

SCL └

└

└

ᵝ

SDA

SCL

SMBA

DMA/Ҭ

 

17-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ Ҍ Ḥ ╠ Ҋ └ ҩҺ  

 ңҩ ӊ Ḥ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ Һ

Ḥ Ҍ ̆Ḡ ҉ ᴂ  

17.3.1. SDA SCL  

I2C ң ̔ұ SDA ұ SCL Ȃ ⌠ ҉ ң

ԑ ᴰ Ḥ ȂSDA SCL ̆ ѿҩ ҉ ⌠ Ȃ

̆ң Ȃ ⌠ ₮ ץ̆ ᶫ

ҍⱳ ȂI2C ҉ ‰ Ҋ ץ ⌠ 100Kbit/s̆ Ҋ ץ ⌠ 400Kbit/sȂ

ԍ I2C ҉ ᴪ Ҍ ̆ ‘0’ ‘1’ Ҍ ̆ ‗ԍ

VDD Ȃ 
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17.3.2.  

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ( 17-2. )Ȃ ҩ ᴰ ѿҩ ‖Ȃ 

17-2.  

SDA

SCL

 

17.3.3. Ả  

ᴰ ԍѿҩ START(S) ԍѿҩ STOP(P)( 17-3. Ả )Ȃ

START ᵝ ӈҹ̆ SCLҹ S̆DA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOP

ᵝ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 

17-3. Ả  

SDA

SCL

SDA

SCL

START

STOP

 

17.3.4.  

ңҩҺ ץ ҉ ᴰ ̆ ѿ֓ └ ‗ ҩҺ

└ ̆ ѿ ᴂ Ȃ Һ ҊҌ ᴂ

└Ȃ 

SCL ҍ Ȃ SCL ⌠ᵞ℗ ᴪᶏ ᴆ ױ ᵞ

̆ ғѿ Һ ᴆ ᵞ ̆ ᴪᶏ SCL Ḡ ⌠⌠

( 17-4. )Ȃᵖ ѿҩ ׅ ԍᵞ ̆ ҩ ᵞ⌠ ℗

Ҍᴪ SCL Ȃ SCL ᵞ ᴆḠ ᵞ Ȃ ᵞ

ᴆᴪ ῀ Ȃ 
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17-4.  

CLK1

CLK2

SCL

wait count

 

17.3.5. ᴂ  

ᴂ ѿ ̆ ҹԅ ‗ Һ ’Ҋ └‖ Ȃᴂ ҍ׆ ῏Ȃ 

ṜҺ ץ ꜚᴰ ȂңҩҺ START ᵝ Ḡ

ῤ ҉֟ ѿҩ START ᵝ̆ ’Ҋ ᴂ ‗ ҩҺ ᴰ

Ȃ 

ᴂ ᵝ ̆ ѿᵝ ᴂ ̆ SCLҹ ̆ ҩҺ SDA

Ȃᴂ ᵝȂ ҉ ̆ ңҩҺ ᴰ ῤ ῃ ̆

Ӈױז ⱳᴰ Ҍ₮ Ȃ ѿҩҺ ᵖ ⌠ SDA ҹᵞ̆↕

ҹ ᴂ ῏ SDA ₮ ꜚ̆ ѿҩҺ ↕ ᴰ Ȃ 

17-5. SDA ᴂ  

SDA

SCL

Һ 2 SDA

Һ 1 SDA 1

1

1

0

0

0

1

1

1

1

0

0

 

17.3.6. I2C  

ҩ I2C (Ҍ └ L̆CD ꜚ̆ Ữ ) ѿ ≢̆

ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ 

I2C׆ ⌠ I2C ҉ START ᵝӊ ̆ ׆ ҉ ̆ӊ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ѿ ңҩ ̆I2C׆

ѿҩ (ACK)̆ ̔פ Ȃ ̆ ᴆ

ԅ ̆↕ I2C׆ ѿҩ  (0x00) ȂI2C 7

ᵝ 10ᵝ Ȃ 

I2CҺ ֟ START ᵝ STOP ᵝ ѿ ᴰ ̆ ғ ֟ SCL

Ȃ 
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17-6. 7ᵝ I2C   

S ׆
W 0

A ŀ
A/ǔ

P

Һ ׆

׆ Һ

ᴰ  

̂N+1 ̃   

A=

ǔ=

S = ᵝ

P = Ả ᵝ

A

A0R N ǔ

N

 

17-7. 10ᵝ I2C ̂Һ ̃ 

 

S ׆ ╠7ᵝ W ׆ 2A 0A A/ǔ P

Һ ׆

׆ Һ

A=

ǔ=

S = ᵝ

P = Ả ᵝ

1 1 1 1 0 X X

Nŀ

ᴰ  

̂N+1 ̃   

A

Ώ

 

17-8. 10ᵝ I2C ̂Һ ̃ 

 

S ׆ ╠7ᵝ W ׆ 2A 0A ǔ P

Һ ׆

׆ Һ

A=

ǔ=

S = ᵝ

P = Ả ᵝ

1 1 1 1 0 X X

Nŀ

ᴰ  

̂N+1 ̃   

A

Ώ

S ׆ ╠7ᵝ R A

 

17.3.7. ᴆ  

ѿҩ I2C ᶛ LCD ꜚ ᵬҹѿҩ ̆ᵖ ѿҩ Ữ ץ ̆

Ӟ Ȃ ԅ / № Ĭ2C Ӟ№ҹ ᴰ Һ ׆ ȂҺ

∆ ҉ ᴰ ֟ Ḥ ̆ ᴋᵥ ׆ Ȃ 

Ҍ I2C Һ ׆ ̆ ץ ̆ Ĭ2C Ҋץ 4 ̔ 

Â Һ ̕ 

Â Һ ̕ 

Â ׆ ̕ 

Â ׆ Ȃ 

I2C ҉ץ Ȃ ᵝץ Ĭ2C ᵬ ׆ ҊȂ ᴆ ᶏ I2C

҉ ѿҩ START ᵝӊ Ĭ2C ҹҺ ̆ ᴆ I2C ҉ STOP
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ᵝ ̆I2C ׆ Ȃ 

׆ Ҋ ᴆ  

׆ Ҋ ⌠ I2C ̆ ᴆ Ҋ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ START ᵝ

Ȃ 

2. ѿҩ START ᵝ ̆ ץ 7ᵝ Ӟ ץ 10ᵝ Ĭ2C

ᴆ I2C_STAT0 ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆

ᵝ ̆ ᴆ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ

10ᵝ Ĭ2CҺ Ῥ֟ ѿҩ START̂Sr̃ ѿҩ ⌠

I2C Ȃ׆ ⌠ START̂Sr̃ ӊ ᴪ ADDSENDᵝ

1Ȃ ᴆ ץ I2C_STAT0 I2C_STAT1 ԋ

ADDSENDᵝȂ 

3. I2C ῀ ̆ ԍ ᵝ I2C_DATA ̆ ᴆ

TBEᵝ 1Ȃ ᴆ ῀Ώץ ѿҩ ⌠ I2C_DATA ̆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 T̆BE Ῥ ̆ ᴆ Ώץ ҈ҩ ⌠ I2C_DATĂ

TBEᵝ 0Ȃ ӊ ̆ᴋᵥ Ṝ TBE 1̆ ᶭ ̆ ᴆ

Ώ῀ѿҩץ ⌠ I2C_DATA Ȃ 

6. ṕ ԋҩ ̆ ᴆΏ ѿҩ ⌠ I2C_DATA TBE ᵝ̆

ӊ ῬҌ ῏ TBE ȂTBEᵝᴪ ṕ ԋҩ ̆ ⌠

⌠ STOP ᵝ 0Ȃ 

7. I2C Ĭ2CҺ Ҍᴪ ⌠ ѿҩ ̆ ץ ѿҩ

̆I2C׆ AERRᴪ ץ ᴆ Ȃ ᴆΏ0⌠AERRᵝ ץ

ᵝȂ 



                                                            GD32VF103 Ύ 

333 
 

׆ .17-9 ̂10ᵝ ̃  

Һ ֟ ᴆ(START)

Һ

׆

Һ ֟ ᴆ(Sr)

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  

׆ .17-10 ̂10ᵝ ̃ ̆ ׆ Ҋ ̆ ᴆ

֓ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ START ᵝץ

Ȃ 

2. ⌠ START ᴆ 7ᵝ 10 ӊ ̆I2C ᴆ I2C

ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆ ̆ ᴆ ᾢ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂѿ ADDSENDᵝ

0̆I2C I2C Ȃ 
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3. ѿ ⌠ ѿҩ R̆BNEᵝ ᴆ 1̆ ᴆ ץ I2C_DATA ѿҩ

̆ RBNEᵝӞ 0Ȃ 

4. ᴋᵥ Ṝ RBNE 1̆ ᴆ ׆ץ I2C_DATA ѿҩ Ȃ 

5. ⌠ ѿҩ ̆RBNE 1̆ ᴆ ץ Ȃ 

6. I2C ⌠ I2C ҉ѿҩSTOP ᵝ S̆TPDETᵝ 1̆ ᴆ ᾢ I2C_STAT0

ῬΏ I2C_CTL0 STPDETᵝȂ 

׆ .17-10 ̂10ᵝ ̃  

Һ ֟ ᴆ(START)

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  

17-11. Һ ̂10ᵝ ̃ ̆ Һ Ҋ ⌠ I2C ̆

ᴆ ֓ I2C ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ START ᵝ̆

I2C Ȃ 

2. ᴆ STARTᵝ 1̆ I2C ҉֟ ѿҩ START ᵝȂ 

3. ѿҩ START ᵝ ̆ I2C ᴆ I2C_STAT0 SBSEND ᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ 7 ᵝ ᵝ 10 ᵝ

ᵝ⌠ I2C_DATA SBSENDᵝȂѿ SBSENDᵝ 0 Ĭ2C

⌠ I2C Ȃ 10ᵝ ̆ ᴆ
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Ṝᴪ ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ 10ᵝ

ᵞ ⌠ I2C_DATA ADD10SENDᵝȂ 

4. 7 ᵝ 10 ᵝ ᵝ ₮ ӊ ̆I2C ᴆ ADDSEND ᵝ 1̆ ᴆ

ADDSENDᵝ̂ I2C_STAT0 I2C_STAT1 Ȃ̃ 

5. I2C ῀ ̆ ҹ ᵝ I2C_DATA ̆ ץ ᴆ

TBEᵝ 1Ȃ ᴆ Ώץ ѿҩ ⌠ I2C_DATA ̆ᵖ TBEᵝ Ҍ

ᴪ ̆ ҹΏ῀ I2C_DATA ῀ῤ ᵝ Ȃѿ ᵝ

̆I2C ⌠ Ȃ 

6. ѿҩ Ҭ̆ ᴆ Ώץ ԋҩ ⌠ I2C_DATĂ TBEᴪ Ȃ 

7. ᴋᵥ Ṝ TBE 1̆ ᴆ ץ I2C_DATA Ώ῀ѿҩ ̆

Ȃ 

8. ṕ ԋҩ Ҭ̆ ᴆΏ῀ ѿҩ ⌠ I2C_DATA TBE

ᵝ̆ Ҍ ῏ TBEᵝ ȂTBEᵝᴪ ṕ ԋҩ ̆

⌠ STOP ᵝ Ȃ 

9. ѿҩ ̆I2C Һ BTC ᵝ ̆ ҹ ᵝ I2C_DATA

ҹ Ȃ ᴆ STOP ѿҩ STOP ᵝ̆ TBE BTC

ᵝ 0Ȃ 
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17-11. Һ ̂10ᵝ ̃ 

Һ ֟ ᴆ(START)

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 Ҋ̆Һ ҹ ѿҩ ֟ NACK̆ STOP ᵝȂ

̆ ץ Ḡ ⌠ ȂҊ ᶫԅң Һ ᴆ

̆ A Ḡ ᴆ I2C Ҭ ̆ B↕Ҍ Ȃ 

 A 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ START ᵝ̆

I2C Ȃ 

2. ᴆ STARTᵝ ׆1̆ I2C ҉֟ ѿҩ START ᵝ 

3. ѿҩ START ᵝ Ĭ2C ᴆ I2C_STAT0 SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ 7 ᵝ ᵝ 10 ᵝ

ᵝ⌠ I2C_DATA SBSENDᵝȂѿ SBSENDᵝ 0 Ĭ2C

⌠ I2C Ȃ 10ᵝ ̆ ᴆ

Ṝᴪᾢ ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ 10ᵝ

ᵞ ⌠ I2C_DATA ADD10SENDᵝ 
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4. 7 ᵝ 10 ᵝ ᵝ ₮ ӊ ̆I2C ᴆ ADDSEND ᵝ 1̆ ᴆ

ADDSENDᵝ̆ I2C_STAT0 I2C_STAT1 Ȃ 10ᵝ

̆ ᴆ Ῥ STARTᵝ 1 ֟ ѿҩ START(Sr)Ȃ START֟ ̆

SBSENDᵝᴪ 1Ȃ ᴆ ᾢ I2C_STAT0 Ώ ⌠ I2C_DATA

SBSEND ᵝ̆ ⌠ I2C ̆ADDSEND Ῥ 1Ȃ ᴆ Ῥ

ᾢ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 

5. ѿ ⌠ ѿҩ ̆ ᴆᴪ RBNE ᵝ 1Ȃ ᴆ ׆ץ I2C_DATA 

ѿҩ ̆ӊ RBNEᵝ 0Ȃ 

6. ᴋᵥ Ṝ RBNE 1̆ ᴆ ׆ץ I2C_DATA ѿҩ Ȃ 

7. ṕ ԋҩ (N-1) ӊ ̆ ᴆ ACKEN ᵝ 0̆ STOP ᵝ

1̆ ѿ ѿҩ ӊ╠ ץ̆ Ḡ NACK ѿҩ

Ȃ 

8. ѿҩ ̆RBNEᵝ 1̆ ᴆ ץ ѿҩ Ȃ ԍ ACKEN

╠ѿ Ҭ 0 Ĭ2CҌῬҹ ѿҩ ACK̆ ѿҩ

֟ ѿҩ STOP ᵝȂ 

҉ץ N>1̆ N=1̆ 7 4 ӊ ̆ғ

ӊ╠ Ȃ 
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17-12. Һ ᶏ A ̂10ᵝ ̃  

Һ ֟ ᴆ(START)

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 ֟ ᴆ(Sr)

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 ׆ ̆ START ᵝ Ȃ 

2. ᴆ STARTᵝ ׆1 ֟ ѿҩ ᵝ 

3. ѿҩ START ᵝ Ĭ2C ᴆ I2C_STAT0 SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ 7 ᵝ ᵝ 10 ᵝ

ᵝ⌠ I2C_DATA SBSENDᵝȂѿ SBSENDᵝ 0 Ĭ2C

⌠ I2C Ȃ 10ᵝ ̆ ᴆ

Ṝᴪᾢ ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ 10ᵝ

ᵞ ⌠ I2C_DATA ADD10SENDᵝȂ 

4. 7 ᵝ 10 ᵝ ᵝ ₮ ӊ ̆I2C ᴆ ADDSEND ᵝ 1̆ ᴆ
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ADDSENDᵝ̆ I2C_STAT0 I2C_STAT1 Ȃ 10ᵝ

̆ ᴆ STARTᵝῬ 1 ֟ ѿҩ ᴆ(Sr)̆Sr ₮ ץ

SBSENDᵝ Ῥ 1Ȃ ᴆ ᾢ I2C_STAT0 Ώ ⌠ I2C_DATA

SBSENDᵝ̆ ⌠ I2C ̆ADDSENDῬ 1Ȃ ᴆ Ῥ

ᾢ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 

5. ѿ ѿҩ R̆BNEᵝᴪ ᴆ 1Ȃ ᴆ ׆ I2C_DATA ₮

ѿҩ ̆ RBNEᵝ 0Ȃ 

6. ᴋᵥ Ṝ̆ѿ RBNE ᵝ 1̆ ᴆ ׆ץ I2C_DATA ѿҩ

̆ ⌠Һ ԅ N-3ҩ Ȃ  

17-13. Һ ᶏ B ̂10 ᵝ ̃ ̆ N-2 ҩ ᴆ

₮̆ӊ N-1ҩ ̆ BTC RBNE ᵝ̆ ᴪ Һ ץ

ѿҩ Ȃ ᴆ ACKENᵝȂ 

7. ᴆ׆ I2C_DATA ₮ṕ ҈ҩ̂N-2̃ ̆ Ӟ BTCᵝ 0Ȃ N-1

ҩ ׆ ᵝ ⌠ I2C_DATĂ ⌠ ѿҩ ̆ ԍ

ACKEN ̆ Һ Ҍᴪ ѿҩ ACK Ȃ 

8. ѿҩ ̆ ᴆῬ BTCᵝ RBNE 1̆ ᵞ SCL̆ ᴆ STOP

ᵝ 1̆Һ ₮ѿҩ STOP ᵝȂ 

9. ᴆ N-1ҩ ̆ BTCȂ ѿҩ ׆ ᵝ ꜚ⌠ I2C_DATAȂ 

10. ᴆ ѿҩ ̆ RBNEȂ 

҉ץ N>2̆N=1 N=2 ’ ᵌȂ 

N=1 

4 ̆ ᴆ ADDSEND ᵝӊ╠ ACK ᵝ 0̆ ADDSEND ᵝӊ

STOPᵝ 1Ȃ N=1 5 ѿ Ȃ 

N=2 

2 ̆ ᴆ START 1ӊ╠ POAP 1Ȃ 4 ̆ ᴆ ADDSEND

ᵝӊ╠ ACKᵝ 0Ȃ 5 ̆ ᴆ ѿ ⌠ BTCᵝ 1 STOPᵝ 1ғ

I2C_DATAң Ȃ 
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17-13. Һ ᶏ B ̂10ᵝ ̃  

Һ ֟ ᴆ(STRAT)

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 ֟ ᴆ(Sr)

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
 

17.3.8. SCL └ 

SCL ᵞⱳ ҹԅ ᾧ ҉ ץ Ҋ Ȃ ᴆ

Ҭ ̆ ̆ TBE BTC ᵝ̆ Ḡ SCL ҹᵞ ⌠Ҋѿ

ҩ Ώ῀ᴰ ‖ Ȃ ̆ RBNE BTC ᵝ̆ Ḡ SCL

ҹᵞ ⌠ᴰ ‖ ₮Ȃ 
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ᵬ ׆ Ṝ̆ ץ ᵝ I2C_CTL0 SS ᵝ SCL ᵞⱳ Ȃ

ᵝ ᵝ̆ ᴆ TBĔRBNE BTC ̆ ↕҉ Ҋ ’

ᴪ Ȃ 

17.3.9. DMA Ҋ ᴰ  

╠ ᴆ ̆ TBEᵝ RBNEᵝ 1ӊ ̆ ᴆ Ώ ѿҩ ̆

CPU ȂI2C DMAⱳ ץ TBE RBNEᵝ 1 ̆ ꜚ ѿ

Ώ ᵬ̆׆ ⁞ ԅ CPU ̆ΐᵣ DMA DMA ῏ Ȃ 

DMA I2C_CTL1 DMAON ᵝᶏ Ȃ ᵝ ADDSEND ᵝӊ

ᵝȂ ѿҩ׆ SCL ⱳ ̆DMAONᵝ ADDSENDԊᴆ╠

ᵝȂ 

DMA └ ῏ԍ DMA ȂDMA I2C ᴰ ӊ╠ ᶏ

Ȃ ҩ ᴰ ̆DMA └ ֟ ѿҩᴰ ̂EOT̃Ҭ Ȃ 

Һ ⌠ңҩ ңҩ҉ץ ̆I2C_CTL1 DMALST ᵝ ᵝȂ ⌠

ѿҩ ӊ ̆I2CҺ Ҍ NACKȂ DMA EOTҬ ISRҬ̆ ᴆ ᵝ STOPᵝ̆

֟ ѿҩẢ Ȃ 

Һ ֽ ⌠ѿҩ ̆ ADDSEND ╠ ACKEN ᵝ Ȃ

ADDSEND DMA EOTҬ ISRҬ̆ ᴆ ᵝ STOPᵝ̆֟ ѿҩẢ Ȃ 

17.3.10.  

I2C Ҭ ѿҩ PEC ̆ ᶏ CRC-8 I2C ̆CRC

ҹ x8 + x2 + x + 1̆ SMBus Ὶ Ȃ PECENᵝ 1 ᶏץ PECⱳ ȂPEC

ᴪ I2C ̂ Ȃ̃ DMA Ҋ̆ ᴆ ץ

PECTRANS └ I2C ѿҩ PEC ṿ̆

⌠ PECṿ Ȃ DMA Ҋ̆ PECENᵝ PECTRANSᵝ 1̆I2C

ꜚ PECṿȂ 

17.3.11. SMBus  

̂System Management Bus̆ Ώҹ SMBus SMB̃ ѿ

└ ̆ Ḥ Ȃѿ S̆MBus ԍ Һ Һ̆ ԍ

ᴰ ON/OFF פ ḤȂSMBus I2C ѿ ̆Һ ԍ Һ ҉

ᵞ Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂

Smart BatteryData Ȃ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ ׆ SMBus Ҭ ӈ ȂSMBus I2C Ҭ ᴰ

Ȃ I2C SMBus ӊѿ ̆Ḃ ҹῚ SMBus ȂҌ

֓ I2C ̆ SMBus ACPI ӈ ‰ Ȃ 
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SMBus ԅ I2C ᴆץ I2C ᴆ ̆ᵖ I2C ҉ ⱴԅԋ ᴆ ̆

Ȃ ≢ SMBus ѿҩ ̆ ԍ ꜚ

№ Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ Ȃ

Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ Ȃ

Ҭ ҩ ≢ӊ ԍ̔ Һ ῒ ӈῒ ⱳ Ȃ 

 

SMBus ѿ ̔Ẋ ҩ Ḥ ӄ̆Ḃᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ 10kHz——ҹԅ ȂI2C ҉ ץ ҹѿҩ“ ” ̆

Ӟ Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ

ᵟҺ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋ

Ⱶ ӊ ̆ ץ I2Cᴪ ȂI2C Ҭ └ ҩ ҉ ̆p SMBus

Ҭ̆ ҩ ҹ 35msȂ SMBus Ẋ ̆ ҩᴪ ӄ̆

₮ԅ ̆ ᵝץ ̂ ̃ Ȃ Ҍᾛ ׆

ᵞ Ȃ 

 

SMBus 2.0ץ 1.1 ԅ ̂Packet Error Checkinğ Ώҹ PEC Ȃ̃

Ҭ̆ ᴪ ᴰ PEĈ ̃ Ȃ CRC-8

̆ ҩ ̆ ץ /ΏᵝȂ ҹ x8 + x2 + x + 1

̂CRC-8-ATMHEC ̆∆ ҹ 0 Ȃ̃ 

SMBus  

SMBus ѿҩ ῍֣ Ҭ Ḥ ̆ ҹ SMBALERT#Ȃ׆ ҉ Ԋᴆ ̆

ҩḤ Һ ׆ ȂSMBus Ҭ ӈԅ “Һ ̂Host Notify 

Protocol̃”̆ ԍ I2C Һ ᵌ ⱳ ̆ᵖ ᴰץ Ȃ 

SMBus  

SMBus ‰ I2C ᵌȂ ѿҩ ᶏ SMBus ̆ Ӈ

Ҭ ₃ҩ SMBus ȁ ѿ֓ SMBus ᵝȁ ֓ SMBus

ΎҬ׃ ҉ Ȃ 

1. Ḥӊ╠̆ I2C_CTL0Ҭ SMBEN=1̆ ғ ̆ SMBSEL ARPEN

ṿȂ 

2. ҹԅ ARP ̂ARPEN=1̃̆ SMBusҺ Ҋ̂SMBTYPE=1̃̆ ᴆ

ᵝ HSTSMB̂ SMBus׆ Ҋ̆ DEFSMB ᵝ̃̆ ARP

Ҭ ⱳ Ȃ 

3. ҹԅ SMBus ̆ ᴆ SMBALTS ᵝ̆ ⱳ Ȃ 
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17.3.12. ȁ Ҭ  

I2C ѿ֓ ᵝ Ҭ ̆ ѿ֓ ᵝ Ḃ̆ ׆ץ ֓ Ҭ ̂

I2C Ȃ̃ 

17-2. Ԋᴆ ᵝ 

Ԋᴆ ᵝ   

SBSEND Һ START ᵝ 

ADDSEND  

ADD10SEND 10ᵝ Ҭ  

STPDET ⌠ STOP ᵝ 

BTC  

TBE I2C_DATAҹ  

RBNE I2C_DATA  

17-3. I2C ᵝ 

I2C   

BERR  

LOSTARB ᴂ ҡ  

OUERR SCL ᵞ ̆ ԅ ₮ Ҋ  

AERR ⌠  

PECERR CRCṿҌ  

SMBTO SMBus Ҋ  

SMBALT SMBus  
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17.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

17.4.1. └ 0 (I2C_CTL0) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 SRESET ᴆ ᵝ I2C̆ ᴆ I2C ᵝ I2C  

0̔I2C ᵝ 

1̔I2C ᵝ 

14 Ḡ  Ḡ ᵝṿ 

13 SALT ᴆ 1 0̆ ᴆ 0Ȃ 

0̔Ҍ SMBA  

1̔ SMBA  

12 PECTRANS PECᴰ  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ P̔ECᴰ ̆ ⌠ START/STOP

Ḥ ̆I2CEN=0Ȃ 

0̔Ҍᴰ PECṿ 

1̔ᴰ PECṿ 

11 POAP ACK/PEC ᵝ ӈ 

ᴆ 1 0̆ I2CEN=0 ̆ ᴆ 0Ȃ 

0̔ACKENᵝ‗ ╠ ACK̕PECTRANSᵝ PEC 

ԍ ᵝ Ҭ 

1 A̔CKENᵝ‗ Ҋѿҩ ACK  ̆ PECTRANSᵝ Ҋѿҩ

PEC 

10 ACKEN ACK 

ᴆ 1 0̆ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ ACK 

1̔ ACK 

9 STOP I2C ҉֟ ѿҩ STOP ᵝ 
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ᴆ 1 0̆SMBus ̆ ᴆ 1̆ ⌠ STOP ᵝ ̆ ᴆ 0Ȃ 

0̔Ҍ STOP 

1̔ STOP 

8 START I2C ҉֟ ѿҩ START ᵝ 

ᴆ 1 0̆ ⌠ START ᵝ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ START 

1̔ START 

7 SS ׆ Ҋ SCL ᵞ 

ᴆ 1 0Ȃ 

0̔ ᵞ SCL 

1̔Ҍ ᵞ SCL 

6 GCEN (0x00)  

׆0̔ Ҍ  

׆1̔  

5 PECEN PEC ῏ 

0̔PEC ῏  

1̔PEC  

4 ARPEN SMBusҊ ARP ῏ 

0̔῏ ARP 

1̔ ARP 

3 SMBSEL SMBus  

׆0̔  

1̔Һ  

2 Ḡ  Ḡ ᵝṿ 

1 SMBEN SMBus/I2C ῏ 

0̔I2C  

1̔SMBus  

0 I2CEN I2C ᶏ  

0̔ I2C 

1̔ᶏ I2C 

17.4.2. └ 1 (I2C_CTL1) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  DMALST DMAON BUFIE EVIE ERRIE Ḡ  I2CCLK[5:0] 

 rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

15:13 Ḡ  Ḡ ᵝṿ 

12 DMALST DMA ᴰ ᵝ 

0̔Ҋѿҩ DMA EOTҌ ᴰ  

1̔Ҋѿҩ DMA EOT ᴰ  

11 DMAON DMA ῏ 

0̔DMA ῏ 

1̔DMA  

10 BUFIE ‖ Ҭ ᶏ  

0̔ TBE = 1 RBNE = 1 Ҭ  

1̔ EVIE =1̆ TBE = 1 RBNE = 1 ֟ Ҭ  

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 ᵝṿ 

5:0 I2CCLK[5:0] I2C  

I2CCLK[5:0] ῀ APB1 ̆ ᵞ 2MHzȂ 

000000 - 000001̔  

000010 - 110110̔2 MHz~54MHz 

110111 - 111111̔ ԍ APB1 └̆  

̔ 

‰ I2C ̆APB1 ԍ ԍ 2MHzȂ I2C ̆

APB1 ԍ ԍ 8MHzȂ 

׆ .17.4.3 0 (I2C_SADDR0) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

 

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

MAT 

Ḡ  ADDRESS[9:8] ADDRESS[7:1] 

ADDRES

S0 

rw  rw rw rw 

 

ᵝ/ᵝ     

15 ADDFORMAT I2C׆  

0̔7ᵝ  

1̔10ᵝ  

14:10 Ḡ  Ḡ ᵝṿ 

9:8 ADDRESS[9:8] 10ᵝ ңᵝ 

7:1 ADDRESS[7:1] 7ᵝ 10ᵝ 7-1ᵝ 

0 ADDRESS0 10ᵝ 0ᵝ 

׆ .17.4.4 1 (I2C_SADDR1) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  ADDRESS2[7:1] DUADEN 

 rw rw 

 

ᵝ/ᵝ    

15:8 Ḡ  Ḡ ᵝṿ 

7:1 ADDRESS2[7:1] ׆ Ҋ ԋҩ I2C  

0 DUADEN ῏ 

0̔ ῏ 

1̔  

17.4.5. ᴰ ‖  (I2C_DATA) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

 Ḡ  TRB[7:0] 

 rw 
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ᵝ/ᵝ    

15:8 Ḡ  Ḡ ᵝṿ 

7:0 TRB[7:0] ‖  

17.4.6. ᴰ 0 (I2C_STAT0) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 SMBALT SMBus  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔SMBA ᵞ(׆ ) ⌠ (Һ ) 

1̔SMBA ᵞ(׆ ) ⌠ (Һ ) 

14 SMBTO SMBus Ҋ Ḥ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ Ԋᴆ (SCL ᵞ 25ms) 

13 Ḡ  Ḡ ᵝṿ 

12 PECERR PEC  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ⌠ PECғ  

1̔ ⌠ PECᵖ ̆ I2C ACKENᵝ NACK 

11 OUERR SCL ᵞⱳ ̆ ׆ Ҋ ԅ ԊᴆȂ ׆ Ҋ̆

Ẋ DATAҬ ѿ ₮̆ ғ ̆ ᴪ Ȃ

׆ Ҋ̆Ẋ ╠ ̆ DATA ׅ ҹ ̆ ᴪ

Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ₮  

1̔ ₮  

10 AERR  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  
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9 LOSTARB Һ Ҋᴂ ҡ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ᴂ ҡ  

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR ̆ I2C ҉ ԅ ӊ START ᵝ STOP ᵝȂ 

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  

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_DATA.̂ Һ ׆/ Ҋ ᴆ

ᵬ ̃ 

0̔I2C_DATAҹ  

1̔I2C_DATA ̆ ᴆ ץ  

5 Ḡ  Ḡ ᵝṿ 

4 STPDET ׆ Ҋ ⌠ STOP ᵝ 

ᵝ ᴆ 1̆ᾢ I2C_STAT0 Ώ I2C_CTL0 ץ ᵝȂ 

׆0̔ Ҋ ⌠ STOP ᵝ 

׆1̔ Ҋ ⌠ STOP ᵝ 

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

ׅ ̆ ᴆ ᴪ BTC ᵝȂ 

ᵝ ᴆ 1Ȃ 

Ҋ҈ץ ̔ 

ᴆ ̔ I2C_STAT0̆ Ώ I2C_DATA ᵝ 

ᴆ ̔ ѿҩ STOP STARTḤ  

I2C_CTL0Ҭ I2CEN=0 

0̔ BTC 
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1̔ ԅ BTC 

1 ADDSEND Һ Ҋ̔ ⱳ ԅ  

׆ Ҋ̔ ⌠ԅ ғ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 I2C_STAT1 0Ȃ 

0̔  

1̔ Һ Ҋ ׆ Ҋ ⌠  

0 SBSEND Һ Ҋ START ᵝ 

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA 0Ȃ 

0̔ START ᴆ 

1̔START ᴆ  

17.4.7. ᴰ 1 (I2C_STAT1) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15:8 PECV[7:0] PECᶏ ᴆ ₮ PECṿȂ 

7 DUMODF ׆ Ҋ ᵝ ҩ  

STOP START ᵝ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ I2C_SADDR0  

1̔ I2C_SADDR1  

6 HSTSMB ׆ Ҋ ⌠ SMBusҺ  

STOP START ᵝ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠ SMBusҺ  

1̔ ⌠ SMBusҺ  

5 DEFSMB ׆ Ҋ SMBusҺ  

STOP START ᵝ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔SMBus  

׆1̔ SMBus ⌠ѿҩ  

4 RXGC ⌠ (00h)  

STOP START ᵝ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠  

1̔ ⌠ (00h) 

3 Ḡ  Ḡ ᵝṿ 
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2 TR I2Cᵬ  

STOP START ᵝ֟ I2CEN=0 LOSTARB=1 ᵝ ᴆ 0Ȃ 

0̔  

1̔  

1 I2CBSY  

STOP ᵝ ᴆ 0Ȃ 

0̔ I2C  

1̔I2C  

0 MASTER I2C Һ ׆ ᵝ 

STOP START ᵝ֟ I2CEN=0 LOSTARB=1 ᵝ ᴆ 0Ȃ 

׆0̔  

1̔Һ  

17.4.8.  (I2C_CKCFG) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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    

15 FAST Һ Ҋ I2C  

0̔ ‰  

1̔  

14 DTCY Ҋ  

0̔4 Ⱦ4 ς 

1̔4 Ⱦ4 ρφȾω 

13:12 Ḡ  Ḡ ᵝṿ 

11:0 CLKC[11:0] Һ Ҋ I2C └ 

‰ Ҋ̔T_high=T_low=CLKC*TPCLK1 

DTCY=0̆ Ҋ̔ 

T_high=CLKC*TPCLK1, T_low=2*CLKC*TPCLK1 

DTCY=1̆ Ҋ̔ 

T_high=9*CLKC*TPCLK1, T_low=16*CLKC*TPCLK1 

17.4.9. ҉  (I2C_RT) 

Ẓ ̔0x20 
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ᵝṿ̔0x0002 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  RISETIME[5:0] 

 rw 

 

ᵝ/ᵝ    

15:6 Ḡ  Ḡ ᵝṿ 

5:0 RISETIME[5:0] Һ Ҋ ҉  

RISETIMEṿ ҹ SCL ҉ ⱴ 1 
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18. ұ / ҉ ̂SPI/I2S̃ 

 ׃ .18.1

SPI/I2S ץ SPI I2S ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆCRC ῃ

Ȃ 

҉ ̂Inter-IC Sound̆ ΏҹI2S̃ ‰ №̆≢ I2S ≠ ‰ M̆SB

‰̆LSB ‰ PCM ‰Ȃ ץ Ҋ ̆ Һ ̆Һ

׆̆ ׆ Ȃ 

18.2. Һ  

18.2.1. SPIҺ  

Â ΐ ῃ Һ׆ ᵬ̕ 

Â 16ᵝ ̆ ‖ ̕ 

Â 8ᵝ 16ᵝ ̕ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ ̕ 

Â ᴆ ᴆNSS ̕ 

Â ᴆCRC ȁ ̕ 

Â DMA ̕ 

Â SPI TI ̕ 

Â SPI NSS ‖ ̕ 

18.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬ̕ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰̕ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝ̕ 

Â ҹ16ᵝ 32ᵝ̕ 

Â 16ᵝ ‖ ԍ ̕ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz ̕ 

Â ̕ 

Â ץ ₮Һ ̂MCK̃̕ 

Â DMAⱳ Ȃ 
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18.3. SPI  

18-1. SPI  

MISO

NSS

SCK

MOSI

/ └

‖

ᵝ

‖

└

SYSCLK

LSBMSB

A
P

B

   PADO

I

   PAD
O

I

    PAD
O

I

   PAD
O

I

 

18.4. SPIḤ  

18.4.1.  

18-1. 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 ̔ҹ NSS ₮̆NSSDRV=1 ̆ҹ Һ

̆NSSDRV=0 ̆ҹ Һ Ȃ 

׆ ᴆ NSS ̔ҹ NSS ῀̆ᵬҹ׆ Ḥ Ȃ 
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18.5. SPIⱳ  

18.5.1. SPI  

SPI_CTL0 Ҭ CKPLᵝ CKPHᵝ‗ ԅSPI Ḥ ȂCKPLᵝ‗ ԅ

SCK ̆CKPHᵝ‗ ԅ ѿҩ ԋҩ ҹ Ȃ TI

Ҋ̆ ңᵝ ӈȂ 

18-2. Ҋ SPI  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

MOSI

MISO

NSS

D[0]

LF=1,FF16=0
D[0]

D[7]

D[7]

Ҭ̆ SPI_CTL0Ҭ FF16ᵝ ̆ FF16=1 ̆ ҹ16ᵝ̆

↕ҹ8ᵝȂ 

SPI_CTL0Ҭ LFᵝ ץ ̆ LF=1 ̆SPIᾢ LSBᵝ̆ LF=0 ̆

↕ᾢ MSBᵝȂ TI Ҭ̆ ҹᾢ MSBᵝȂ 

18.5.2. NSSⱳ  

׆  

ҹ׆ ̂MSTMOD=0̃ ̆ ᴆNSS ̂SWNSSEN = 0̃Ҋ̆SPI׆NSS

NSS ̆ ᴆNSŜSWNSSEN = 1̃Ҋ̆SPI SWNSSᵝ ⌠NSS Ȃ

NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS Ȃ 

Һ  

Һ ̂MSTMOD=1̃Ҋ̆ ᶏ Һ ̆NSS ץ ҹ ᴆ

῀ ̂SWNSSEN=0̆NSSDRV=0̃ ᴆ ̂SWNSSEN=1 Ȃ̃ѿ NSS ̂

ᴆNSS Ҋ̃ SWNSSᵝ̂ ᴆNSS Ҋ̃ ᵞ S̆PI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

ᶏ NSS └SPI׆ ̆NSS ҹ ᴆ ₮

̂SWNSSEN=0 N̆SSDRV=1 Ȃ̃ᶏ SPIӊ N̆SSḠ ̆ ̆

NSS ҹᵞ Ȃ SPI ̆NSS ҹ Ȃ 

ᶏץ ѿҩ I/O ᵬҹNSS ץ̆ ⱴ NSS Ȃ 
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18.5.3. SPI  

18-2. 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 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔  

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 

MOSI̔Ҍᶏ  

MISO̔  
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BDOEN = 0 

18-3. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS
 

18-4. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MRU

MISO

MOSI

SCK

NSS

׆
STU

MISO

MOSI

SCK

NSS
 

18-5. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MTU

MISO

MOSI

SCK

NSS

׆
SRU

MISO

MOSI

SCK

NSS
 

18-6. ῖ  

Һ
MTB/MRB

MISO

MOSI

SCK

NSS

׆
SRB/STB

MISO

MOSI

SCK

NSS
 



                                                            GD32VF103 Ύ 

358 
 

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 

6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. 18-2. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

8. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

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 T̆BÊ ‖ ̃ᵝ 1ȂTBE ᵝ

1̆ ‖ ҹ ̆ ̆ ᴆ ΏSPI_DATA Ȃ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATA ҬȂ  

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ ғ̆RBNÊ

‖ ̃β 1Ȃ ᴆ SPI_DATA ̆ ᵬᴪ ꜚ RBNE

ᵝȂ MRU MRB Ҭ ҹ̆ԅ Ҋѿҩ ̆ ᴆ Ḥ ̆ ῃ

Һ ̂MFD̃Ҭֽ̆ ‖ ̆ ᴆ Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ TI NSSP ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTU M̆TB S̆TU STB ҍ̃ῃ Ҭ ᵌ Ҍ̆ RBNE

ᵝ OVREᵝȂ 

ԍ ’ Һ̆ ̂MRU MRB ҍ̃ῃ Ҍ Ȃ MRU

MRB Ҋ̆ SPIᶏ ̆SPI֟ SCKḤ ̆ ⌠SPIẢ Ȃ ̆ץ ᴆ

TBE ᵝ̆ ғ RBNEᵝ 1 ̆ ₮ ‖ ῤ ̆ ↕̆ ᴪ֟
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Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ ̂SRU SRB̃ҍῃ

ᵌȂ 

SPI TI  

SPI TI NSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTB SRB̃

TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLᵝ CKPHᵝ ӈ ̆SCKḤ

ҹҊ Ȃ 

18-7. Һ TI Ҍ  

SCK

MOSI

MISO

NSS

D7 D0

D0

D7

D7D7

 

18-8. Һ TI  

SCK

MOSI

MISO

NSS

D7

D7

D0 D7

 

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 
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׆ .18-9 TI  

SCK

MOSI

MISO

NSS

D7 D0

D0D7

Td
 

׆ TI Ҭ̆ SCKḤ ѿҩ҉ ׆̆ ѿҩ LSBᵝ̆

ᵝ ӊ ̆Һ Ȃҹԅ ḠҺ ⌠ ̆ ӊ╠̆׆

SCKḤ Ҋ ӊ ꜚ ᵝѿ ̆ ҹTd̆ Td SPI_CTL0

Ҭ PSC[2:0]ᵝ Ȃ 

Td=
Tbit

2
+5*Tpclk                          (19-1) 

ᶛ ̆ PSC[2:0] = 010̆ ӇTd ṿҹ9*TpclkȂ 

׆ Ҋ ׆̆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR ᵝȂ

ᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

NSS ‖ ᵬ  

SPI_CTL1 Ҭ NSSPᵝᶏ ⱳ ҹ̆ԅ Ḡᶏ ⱳ ̆ Ҋ₃ҩץ

ᴆ̔ ҹҺ ̆ᶏ SPI ̆ ѿҩ

Ȃ 

ӊ̔MSTMOD = 1̆NSSP = 1̆CKPH = 0Ȃ 

ᶏ NSS ‖ ̆ ῤ ‖ N̆SS ‖ᴪ ңҩ ӊ

֟ ̆ғ ҹ1ҩSCK Ȃ ‖ Ḡ ҹ ̆ ᴪ

ҩSCK ȂNSS ‖ⱳ Ғҹ ѿ Һ׆ ̆ ׆ Ȃ 

Ҋ ԅNSS ‖ Һ Ȃ 

18-10. NSS ‖ ̂Һ ̃ 

NSS

SCK

MISO

MOSI MSB LSB LSBMSB

MSB LSB MSB LSBDonńt Care Donńt Care Donńt Care

1 SCK  
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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 

18.5.4. 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 

18.5.5. 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
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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 

18.6. SPIҬ  

18.6.1. ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

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 

18.6.2.  

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 
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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 

18-3. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  Ώ SPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

CONFERR  
Ώ SPI_STAT ̆ Ώ

SPI_CTL0  

ERRIE RXORERR  
SPI_DATA ̆

SPI_STAT  

CRCERR CRC  Ώ 0⌠ CRCERRᵝ 

FERR TI  Ώ 0⌠ FERRᵝ 

18.7. I2S  

18-11. 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 
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18.8. 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 ̆ ᶫԅѿҩ256ṐԍFs

̆ῒҬFs Ȃ 

18.9. I2Sⱳ  

18.9.1. 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 

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 ≠ ‰ Ĭ2S_WS I2S_SD I2S_CK Ҋ ̆ ’ Ҋ

Ȃ 

18-12. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

18-13. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS
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16ᵝ 16ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ 

18-14. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

18-15. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

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 

18-16. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

18-17. 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 

18-18. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB
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18-19. 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 ‰ Ĭ2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA 

ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 

18-20. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

18-21. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

18-22. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

18-23. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃
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18-24. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

18-25. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_W

S

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

18-26. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

18-27. 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 

18-28. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB
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18-29. 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 

18-30. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

18-31. 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 

18-32. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2
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18-33. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

18-34. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

18-35. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

18-36. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

18-37. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

18-38. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0
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18-39. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

18-40. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

18-41. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

18-42. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

18-43. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

18-44. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0
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18-45. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

18-46. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

18-47. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

18.9.2. I2S  

18-48. I2S  

8ᵝ
№I2SCLK

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

I2S_MCK
MCKOEN

 

I2S 18-48. I2S Ȃ I2S

SPI_I2SPSC DIVᵝ ŎFᵝ MCKOENᵝץ SPI_I2SCTL CHLENᵝ

Ȃ ̂CK_SYS Ȃ̃I2S ץ 18-4. I2S Ὲ

Ὲ Ȃ 

18-4. 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  / (  * ) 
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ҹԅ̆ץ ⌠ ̆ 18-5. Ὲ

↓ Ὲ Ȃ 

18-5. 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)) 

18.9.3.  

 

SPI_I2SCTL I2SOPMODᵝ Ȃ̓̀ ᶫ ̔

Һ ̆Һ ׆̆ ׆ Ȃ Ҋ I2S Ḥ

18-6. Ҋ I2S Ḥ Ȃ 

18-6. 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∆ Ҋԓҩץ Ȃ ∆ I2S ᵬ Һ ̆ԓҩ ̆

∆ I2S ᵬ ׆ ̆ 2ȁ3ȁ4ȁ5Ȃ 

Â 1̔ SPI_I2SPSC DIV[7:0]ᵝ ŎFᵝ MCKOENᵝ̆ ӈI2S

ᶫI2S_MCKḤ Ȃ 

Â 2̔ SPI_I2SCTL CKPLᵝ̆ ӈ Ȃ 

Â 3̔ SPI_I2SCTL I2SSELᵝ̆ I2SSTD[1:0]ᵝ̆PCMSMODᵝ̆

I2SOPMOD[1:0]ᵝ̆DTLEN[1:0]ᵝ CHLENᵝ̆ ӈI2S Ȃ 

Â 4̔ SPI_CTL1 TBEIEᵝ R̆BNEIEᵝ ĔRRIEᵝ D̆MATENᵝ DMAREN

ᵝ̆ Ҭ DMAⱳ Ȃ Ȃ 

Â 5̔ SPI_I2SCTL I2SENᵝ 1̆ ꜚI2SȂ 

I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ ‖ ̆ ̆

SPI_CTL1 TBEIEᵝҹ1̆ ֟ Ҭ Ȃ ᾢ̆ ‖ ҹ ̂TBEҹ1̃̆ғ ᵝ
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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 ╠ R̆BNE ‖ ̆ SPI_CTL1

RBNEIEᵝҹ1̆ ֟ Ҭ Ȃ SPI_I2SCTL I2SENᵝ 1 ̆

Ȃ ᾢ̆ ‖ ҹ ̂RBNEҹ0̃Ȃ ѿҩ ̆ ⌠ ׆

ᵝ ⌠ ‖ ̂RBNE ҹ1 Ȃ̃ RBNEҹ1 ̆ SPI_DATA׆

Ҭ Ȃ ᵬ R̆BNE 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

Ҋ Ȃ 

Â ҹ16ᵝ̆ ҹ32ᵝ L̆SB ‰̂ DTLEN = 00 C̆HLEN = 1 ғ̆I2SSTD 

= 0b10̃̔ 

1. ṕ ԋҩRBNE̕ 

2. 17ҩI2S ̂I2S_CK ҉ ̃̕ 

3. I2SENᵝȂ 

Â ҹ16ᵝ̆ ҹ32ᵝ̆ LSB ‰ӊ ῒז ‰̂DTLEN = 00̆

CHLEN = 1̆ғ I2SSTDҌ ԍ0b10̃̔ 

1. ѿҩRBNE̕ 

2. 1ҩI2S ̕ 

3. I2SENᵝȂ 

Â ῒז ’̔ 

1. ṕ ԋҩRBNE̕ 

2. 1ҩI2S ̕ 

3. I2SENᵝȂ 
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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 

ҹ῏ I2S̆ TBE ҹ1ғTRANS ҹ0ӊ ̆ I2SENᵝȂ 

I2S׆  

׆ ҍҺ ᵌȂҌ ӊ ҊȂ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ̆ Ȃ׆ Ҋ̆I2SCH Һ

I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ ⌠ ѿҩRBNEӊ I2SENᵝȂ 

18.9.4. DMAⱳ  

DMAⱳ ҍSPI ῃѿ ̆ ѿҌ I2S Ҍ CRCⱳ Ȃ 

18.10. I2SҬ  

18.10.1. ᵝ 

SPI_STAT Ҭ 4ҩ ᵝ̆№≢ TBEȁRBNEȁTRANS I2SCH̆

֓ ᵝ ῃץ I2S Ȃ 

Â ‖ ̂TBẼ̔ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ̔ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃̔ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᵥҬ Ȃ 

Â I2S ̂I2SCH̃̔ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 
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18.10.2.  

҈ҩ ̔ 

Â ̂TXURERR̃̔ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᵝȂ 

Â ̂RXORERR̃̔ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 

Â ̂FERR̃̔ 

I2S׆ Ҋ̆I2S I2S_WSḤ ̆ I2S_WSḤ ѿҩ ᵝ

̆ ᴪ ᵝFERR ᵝȂ 

18-7. I2SҬ ԅ I2SҬ Ԋᴆ ᶏ ᵝȂ 

18-7. 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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18.11. SPI/I2S  

SPI0 ̔0x4001 3000 

SPI1/I2S1 ̔0x4000 3800 

SPI2/I2S2 ̔0x4000 3C00 

18.11.1. └ 0 (SPI_CTL0) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 

ץ ̂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 ᵝṿ 

15 BDEN ᶏ  

0̔2 ᴰ  

1̔1 ᴰ Ȃ Һ MOSI ׆ MISO ӊ ᴰ Ȃ 

14 BDOEN ᴰ ₮ᶏ  

BDEN ᵝ ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ᵬ  

1̔ ᵬ  

13 CRCEN CRC ᶏ  

0̔CRC  

1̔CRC ᶏ  

12 CRCNT Ҋѿ ᴰ CRC  

0̔Ҋѿ ᴰ ṿҹ  

1̔Ҋѿ ᴰ ṿҹ CRCṿ̂TCRC̃ 

ᴰ DMA ̆CRCṿ ᴆᴰ ̆ ᵝ Ȃ 

ῃ Ҋ̆ ѿҩ Ώ῀ SPI_DATA ᵝ 1Ȃ

Ҋ̆ ṕ ԋҩ ᵝ 1Ȃ 

11 FF16  

0̔8ᵝ  
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1̔16ᵝ  

10 RO  

BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ῃ  

1̔  

9 SWNSSEN NSS ᴆ ᶏ  

0̔NSS ᴆ ̆NSS ‗ԍ NSS  

1̔NSS ᴆ ̆NSS ‗ԍ SWNSSᵝ 

ᵝ SPI TI Ҋ ӈȂ 

8 SWNSS NSS ᴆ Ҋ NSS  

0̔NSS ᵞ 

1̔NSS  

SWNSSEN ᵝ ̆ ᵝ Ȃ 

ᵝ SPI TI Ҋ ӈȂ 

7 LF ᵞ ᵝᾢ  

0̔ᾢ ᵝ 

1̔ᾢ ᵞ ᵝ 

ᵝ SPI TI Ҋ ӈȂ 

6 SPIEN SPIᶏ  

0̔SPI  

1̔SPI ᶏ  

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 SPI2 ̆PCLK=PCLK1Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞ 

1̔SPIҹ ̆CLK  

0 CKPH ᵝ  

0̔ ѿҩ ѿҩ  
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1̔ ԋҩ ѿҩ  

18.11.2. └ 1 (SPI_CTL1) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 

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  TBEIE RBNEIE ERRIE TMOD NSSP NSSDRV DMATEN DMAREN 

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 TBEIE ‖ Ҭ ᶏ  

0̔TBEҬ  

1̔TBEҬ ᶏ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ Ҭ ᶏ  

0̔RBNEҬ . 

1̔RBNEҬ ᶏ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ Ȃ CRCERRᵝ̆CONFERRᵝ̆RXORERRᵝ TXURERR

ᵝ 1 ̆֟ Ҭ Ȃ 

4 TMOD SPI TI ᶏ  

0̔SPI TI  

1̔SPI TI ᶏ  

3 NSSP SPI NSS ‖ ᶏ  

0̔SPI NSS ‖  

1̔SPI NSS ‖ ᶏ  

2 NSSDRV NSS ₮ᶏ  

0̔NSS ₮  

1̔NSS ₮ᶏ Ȃ 

SPIᶏ ̆ NSS ҹ ₮ N̆SS Һ ᵞȂ

NSS ҹ ῀ ̆NSS Һ ̆ ᵝ Ȃ 

1 DMATEN ‖ DMAᶏ  

0̔ ‖ DMA  
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1̔ ‖ DMAᶏ Ȃ SPI_STATҬ TBE ᵝ ̆ ᴪ DMA

҉֟ ѿҩ DMA Ȃ 

0 DMAREN ‖ DMAᶏ  

0̔ ‖ DMA  

1̔ ‖ DMAᶏ Ȃ SPI_STATҬ RBNE ᵝ ̆ ᴪ DMA

҉֟ ѿҩ DMA Ȃ 

18.11.3.  (SPI_STAT) 

Ẓ ̔0x08 

ᵝṿ0x0002 

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  FERR TRANS 

RXORER

R 

CONFER

R 

CRCERR 

TXURER

R 

I2SCH TBE RBNE 

 rc_w0 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

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/  

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆

SPI_STAT Ȃ 

5 CONFERR SPI  
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0̔  

1̔ ̂Һ Ҋ̆ ᴆ NSS NSS ᵞ̆ ᴆ NSS

SWNSSᵝҹ 0̆ ᴪ֟ CONFERR ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ ᾢ̔Ώ SPI_STAT ̆ Ώ

SPI_CTL0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿ 

1 S̔PI_RCRCṿҌ ԍ ⌠ CRCṿ ᵝ ᴆ ᵝ̆ ץ Ώ 0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

3 TXURERR  

0̔  

1̔   

ᵝ ᴆ ᵝ̆ Ώ SPI_STAT Ȃ 

SPI ҊҌᶏ ᵝȂ 

2 I2SCH I2S  

0̔Ҋѿҩ ԍ  

1̔Ҋѿҩ ԍ  

ᵝ ᴆ ᵝ Ȃ 

SPI Ҋ ᵝ ̆I2S PCM Ҋ ᵝ ӈȂ 

1 TBE ‖  

0̔ ‖  

1̔ ‖  

0 RBNE ‖  

0̔ ‖  

1̔ ‖  

18.11.4.  (SPI_DATA) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 

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 

SPI_DATA[15:0] 

rw 

 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ᴆ ңҩ ‖ ̔ ‖ ‖ Ȃ SPI_DATA Ώ ᴪ

῀ ‖ ׆̆ SPI_DATA ̆ ׆ ‖ Ȃ 

ҹ 8ᵝ S̆PI_DATA[15:8] └ҹ 0 S̆PI_DATA[7:0]

̆ ‖ 8ᵝȂ ҹ 16ᵝ S̆PI_DATA[15:0] ԍ

̆ ‖ Ӟ 16ᵝȂ 

18.11.5. CRC  (SPI_CRCPOLY) 

Ẓ ̔0x10 

ᵝṿ̔0x0007 

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 

CRCPOLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅ CRC ̆ ԍ CRC ̆ ṿҹ 0007hȂ 

18.11.6. CRC  (SPI_RCRC) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 

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 

RCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 RCRC[15:0] CRC ṿ 
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SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠ RCRC

ҬȂ 8 ᵝ ̆CRC ԍ CRC8 ‰ ̆Ḡ ⌠

RCRC[7:0]Ȃ 16ᵝ ̆CRC ԍ CRC16 ‰ ̆Ḡ

⌠ RCRC[15:0]Ȃ 

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

18.11.7. CRC  (SPI_TCRC) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

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 

TCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠ TCRC

ҬȂ 8 ᵝ ̆CRC ԍ CRC8 ‰ ̆Ḡ ⌠

TCRC[7:0]Ȃ 16ᵝ ̆CRC ԍ CRC16 ‰ ̆Ḡ

⌠ TCRC[15:0]Ȃ 

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFᵝ‗ ̃ ᴪ ⌠Ҍ CRC

ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

18.11.8. I2S └  (SPI_I2SCTL) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

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  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 ᵝṿ 

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 ᵝṿ 

5:4 I2SSTD[1:0] I2S ‰  

00̔I2S ≠ ‰ 

01̔MSB ‰ 

10̔LSB ‰ 

11̔PCM ‰ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

3 CKPL  

0̔I2S_CK ҹᵞ  

1̔I2S_CK ҹ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

2:1 DTLEN[1:0]  

00̔16ᵝ 
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01̔24ᵝ 

10̔32ᵝ 

11̔Ḡ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

0 CHLEN  

0̔16ᵝ 

1̔32ᵝ 

ԍ ԍ Ȃ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

18.11.9. I2S №  (SPI_I2SPSC)  

Ẓ ̔0x20 

ᵝṿ̔0x0002 

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  MCKOEN OF DIV[7:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 MCKOEN I2S_MCK ₮ᶏ  

0̔I2S_MCK ₮  

1̔I2S_MCK ₮ᶏ  

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 

DIVҌ ҹ 0Ȃ 

I2S῏ ᵝȂSPI ҊҌᶏ ᵝȂ 
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19. Ữ └ ̂EXMC̃ 

 ׃ .19.1

Ữ └ EXMC̆ Ữ ̆ ̆EXMC ץ AMBA

ҹҒ Ữ Ḥ ̆ SRAM̆ROM̆NOR FlashȂ ץ

Ҭ Ḥ ȂEXMC ⅞№ҹ1ҩ ̂Bank̃̆ ҩ

Ữ ̆ ץ Bank └ └ Ữ Ȃ 

19.2. Һ  

Â Ữ ̔ 

͠ SRAM̕ 

͠ PSRAM̕ 

͠ ROM̕ 

͠ NOR Flash̕ 

Â AMBA ҍ Ữ ̕ 

Â ץ ̕ 

Â ԍ № Ữ Ώ ̕ 

Â 8ᵝ̆ 16ᵝ ̕ 

Â NOR Flash PSRAM ̕ 

Â ᶫΏᶏ Ḥ ̕ 

Â AMBA ҍ Ữ Ҍ ̆ᴪ ꜚ№◓ ᵬȂ 

19.3. ⱳ  

19.3.1.  

EXMC 4ҩ ̔AHB ̆EXMC ̆NOR/PSRAM └ ȂAHB

̂HCLK̃ Ȃ 
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19-1.  

AHB

EXMC

NOR-Flash/PSRAM └
E

X
M

C
_
N

W
E

E
X

M
C

_
N

W
A

IT

E
X

M
C

_
N

O
E

E
X

M
C

_
N

L
(o

r 
N

A
D

V
)

E
X

M
C

_
A

[2
5
:0

]

E
X

M
C

_
N

E
[0

]

E
X

M
C

_
N

B
L

[1
:0

]

E
X

M
C

_
D

[1
5
:0

]

HCLK

 

└

NOR/PSRAM PSRAMShared NOR/PSRAM

῍֣

 

19.3.2. EXMC  

EXMC AHB Ȃ32ᵝ AHB Ώ ᵬ ץ ҹ₃ҩ 8

ᵝ 16ᵝ Ώ ᵬȂ ᴰ Ҭ ĂHB Ữ Ҍ Ȃҹԅ

Ḡ ᴰ ѿ ̆EXMC Ώ Ҋץ׆ ̔ 

Â AHB ԍ Ữ ̆↕ ̕ 

Â AHB ԍ Ữ ↕̆ ꜚ AHB №◓ ₃ҩ Ữ

ᴰ ̕ 

Â AHB ԍ Ữ Ȃ Ữ ΐ ⱳ ̆ SRAMȁROMȁ

PSRAM̆↕ EXMC_NBL[1:0] Ȃ ↕ Ώ ᵬ̆

ᾛ ᵬȂ 
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19.3.3.  

19-2. EXMC Bank⅞№ 

Bank0(4x64M)

0x6000 0000

0x6FFF FFFF

Banks Ữ

NOR/PSRAM

 

EXMC Ữ № 1ҩBankȂῒҬBank0 №ҹ4ҩRegion̆ ҩRegion 64M ֽ̆

Bank0 Region0 Ȃ 

ҩBank Region └Ḥ ̆Ӟ Ȃ 

Bank0 ԍ NORȁPSRAM Ȃ 

NOR PSRAM  

19-3. Bank0 Bank0 Region ȂAHB HADDR[27:26]ᵬҹRegion

Ḥ ̆ Region0Ȃ 

19-3. Bank0  

Region0

0x6000 0000

0x63FF FFFF

NOR/PSRAM

HADDR[27:26] Regions Ữ

00

 

ԍHADDR[25:0] ̆ Ữ Ҍ ̆ ₮ᴪץ

Ҍѿ ’̆ᵖEXMC HADDR ץ Ữ Ȃΐᵣ ↕

Ҋ̔ 

Â Ữ 8ᵝ H̆ADDR[25:0]ҍ EXMC_A[25:0] ̆

EXMC_A[25:0] Ữ ̕ 

Â Ữ 16ᵝ ̆ HADDR ҹ

ӊ Ῥ Ữ ̆ ᴆᴪ HADDR[25:1]ҍ EXMC_A[24:0] Ȃ

EXMC_A[24:0] ⌠ Ữ Ȃ 

19.3.4. NOR/PSRAM └  

EXMC NOR/PSRAM └ └Bank0̆ ץ NOR FlashȁPSRAMȁSRAMȁROM

CRAM Ữ ȂEXMC Bank0 ҩRegion ₮ѿҩ ѿ Ḥ NE[0]̆ ԍ

RegionҬ ̆ ῒז Ḥ ῍֣ Ȃ ҩRegion Ғ └Ȃ 

̔ 
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Ҋ̆ └ ₮Ḥ ῤ AHB ̂HCLK̃ ҉ Ȃ 

NOR/PSRAM  

19-1. NOR Flash Ḥ  

EXMC  ᴰ   ⱳ  

Muxed EXMC_A[25:16] ₮   

EXMC_D[15:0] ῀/ ₮ ( ) /  

EXMC_NE[x] ₮  ̆x=0 

EXMC_NOE ₮  ᶏ  

EXMC_NWE ₮  Ώᶏ  

EXMC_NWAIT ῀  ῀Ḥ  

EXMC_NL(NADV) ₮   

19-2. PSRAM Ḥ  

EXMC  ᴰ   ⱳ  

EXMC_A[25:0] ₮   

EXMC_D[15:0] ῀/ ₮   

EXMC_NE[x] ₮  ̆x=0 

EXMC_NOE ₮  ᶏ  

EXMC_NWE ₮  Ώᶏ  

EXMC_NWAIT ῀  ῀Ḥ  

EXMC_NL(NADV) ₮  Ḥ  

EXMC_NBL[1] ₮  ᶏ  

EXMC_NBL[0] ₮  ᵞ ᶏ  

Ữ  

19-3. EXMC Bank0 ↓₮ԅEXMC NOR P̆SRAM SRAM

Ȃ 

19-3. EXMC Bank0  

Ữ   /Ώ 
AHB  

ᴰ  
Ữ ᴰ   

NOR Flash 

 R 8 16  

 R 16 16  

 W 16 16  

 R 32 16 № 2 EXMC  

 W 32 16 № 2 EXMC  

PSRAM 

 R 8 16  

 W 8 16 ᶏ Ḥ NBL[1:0] 

 R 16 16  

 W 16 16  

 R 32 16 № 2 EXMC  

 W 32 16 № 2 EXMC  
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Ữ   /Ώ 
AHB  

ᴰ  
Ữ ᴰ   

SRAM and 

ROM 

 R 8 8  

 R 8 16  

 R 16 8 № 2 EXMC  

 R 16 16  

 R 32 8 № 4 EXMC  

 R 32 16 № 2 EXMC  

 W 8 8  

 W 8 16 ᶏ Ḥ NBL[1:0] 

 W 16 8  

 W 16 16  

 W 32 8  

 W 32 16  

NOR Flash/PSRAM └  

EXMCҹSRAMȁROMȁPSRAMȁNOR Flash Ữ ᶫ ץ

ץ Ҍ Ȃ 

19-4. NOR/PSRAM └  

 ⱳ   ᵝ ṿ ṿ 

BUSLAT   HCLK 1 16 

DSET   HCLK 2 256 

AHLD Ḡ  ( ) HCLK 2 16 

ASET   HCLK 1 16 

19-5. EXMC  

   Ώ   

 AM 0 NOR Flash /  

DSET 

AHLD 

ASET 

BUSLAT 

DSET 

AHLD 

ASET 

BUSLAT 

19-5. EXMC ̆EXMC NOR Flash/PSRAM └ ץ ᶫ

Ȃ ץ ḱ 19-4. NOR/PSRAM └ Ҭ↓₮ ᶏӊ Ҍ

Ữ ץ Ȃ EXMC_SNCTLxᵝ EXMODEN 1

ᶏ ̆ ץ EXMC_SNTCFGx EXMC_SNWTCFGx Ώ

Ȃ 

 

AM ï NOR Flash /  
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19-4.  

1 HCLK

(EXMC_A[25:16])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET+1 HCLK) (DSET+1 HCLK)

Ḧ
(AHLD+1 HCLK)

[15:0]

[25:16]

2 HCLK  

19-5. Ώ  

(EXMC_A[25:16])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(ASET+1HCLK) (DSET+1HCLK)
1 HCLK

Ḧ
(AHLD HCLK)

[15:0]

[25:16]

EXMC ₴

 

19-6. ῏  

EXMC_SNCTLx 

ᵝ /ᵝ  ṿ 

31-16 Ḡ  0x0000 

15 ASYNCWAIT ‗ԍ Ữ  

14 Ḡ  0x0 

13 NRWTEN 0x0 

12 WREN ‗ԍ Ữ  

11:10 Ḡ  0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8-7 Ḡ  0x1 

6 NREN 0x1 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP 0x2: NOR Flash 

1 NRMUX 0x1 

0 NRBKEN 0x1 

EXMC_SNTCFGx 
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31-20 Ḡ  0x0 

19-16 BUSLAT EXMC_NE[0]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹ DSET+2HCLK

̆ ᵬҹ DSET+3HCLK ̃ 

7-4 AHLD ‗ԍ Ữ ҍ  

3-0 ASET ‗ԍ Ữ ҍ  

Ḥ ̔ 

ⱳ EXMC_SNCTLxᵝASYNCWAIT └Ȃ Ữ ̆ ᶏ

ⱳ ̂ASYNCWAIT=1̃̆ ᴪ ꜚ Ȃ Ҋ̔ 

1. Ữ Ḥ ҍ NOE/NWEḤ ̔ 

TDATA_SETUPÓ maxTWAIT_ASSERTION+4HCLK 

2. Ữ Ḥ ҍ NE ̔ 

maxTWAIT_ASSERTION Ó TADDRES_PHASE+ THOLD_PHASE 

TDATA_SETUPÓ(maxTWAIT_ASSERTION-TADDRES_PHASE-THOLD_PHASE)+4HCLK 

↕ 

TDATA_SETUP Ó 4HCLK 

19-6.  

(EXMC_A[25:0])

(EXMC_NWAIT)

NRWTPOL = 0

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

(EXMC_D[15:0])
Ỵ ₴

4 HCLK

(EXMC_NWAIT)

NRWTPOL = 1

2 HCLK
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19-7. Ώ  

(EXMC_A[25:0])

(EXMC_NWAIT)

NRWTPOL = 0

ᶕ
(EXMC_NEx)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

3 HCLK

EXMC ₴

1 HCLK

(EXMC_NWAIT)

NRWTPOL = 1
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19.4. EXMC  

EXMC ̔0xA000 0000 

19.4.1. NOR/PSRAM └  

SRAM/NOR Flash └  (EXMC_SNCTLx) (x=0) 

Ẓ ̔0x00 + 8 * x, (x = 0) 

ᵝṿ̔0x0000 30DB ̂ ԍregion0̃ 

32ᵝץ 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 

ASYNC 

WAIT 

Ḡ  

NRWT 

EN 

WREN Ḡ  

NRWT 

POL 

Ḡ  NREN NRW[1:0] NRTP[1:0] NRMUX NRBKEN 

rw  rw rw   rw   rw rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 ASYNCWAIT ⱳ ᶏ ᵝ 

0̔ ⱳ  

1̔ᶏ ⱳ   

14 Ḡ  Ḡ ᵝṿ 

13 NRWTEN NWAITḤ ᶏ  

ԍ Ữ ̆ ᵝᶏ / ῀NWAITḤ ⱳ  

0̔ NWAITḤ  

1̔ᶏ NWAITḤ  

12 WREN Ώ ᵬᶏ  

0̔ EXMC Ữ Ώ ᵬ̆ ↕֟ ѿҩAHB  

1̔ᾛ EXMC Ữ Ώ ᵬ̂ ᵝ ṿ̃ 

11:10 Ḡ  Ḡ ᵝṿ 

9 NRWTPOL NWAITḤ  

0̔NWAITᵞ  

1̔NWAIT  

8:7 Ḡ  Ḡ ᵝṿ  

6 NREN NOR ᶏ  
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0̔ NOR Flash  

1̔ᾛ NOR Flash  

5:4 NRW[1:0] Ữ  

00̔8ᵝ 

01̔16ᵝ( ᵝ ṿ) 

10/11̔Ḡ  

3:2 NRTP[1:0] Ữ  

00̔SRAM 

01̔PSRAM̂CRAM̃ 

10̔NOR Flasĥregion0 ᵝӊ ṿ̃ 

11̔Ḡ  

1 NRMUX /  

0̔ / ⱳ  

1̔ᾛ / ⱳ  

0 NRBKEN Ữ ᶏ  

0̔ Ữ  

1̔ᶏ Ữ  

SRAM/NOR Flash  (EXMC_SNTCFGx) (x=0) 

Ẓ ̔0x04 + 8 * x, (x = 0) 

ᵝṿ̔0x0FFF FFFF 

32ᵝץ Ȃ 

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

Ḡ  BUSLAT[3:0] 

     rw 

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

DSET[7:0] AHLD[3:0] ASET[3:0] 

rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ  

19:16 BUSLAT[3:0]  

Ҭᶏ ̆ ᾧ ‖ ̆ ⌠  

0x0̔ =1ҩHCLK  

0x1̔ =2ҩHCLK  

éé 

0xF̔ =16ҩHCLK  

15:8 DSET[7:0]  

ᵝ ֽ   
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0x00̔Ḡ  

0x01̔ =2ҩHCLK  

éé 

0xFF̔ =256ҩHCLK  

7:4 AHLD[3:0] Ḡ  

ᵝ Ḡ  

0x0̔Ḡ  

0x1̔ =2ҩHCLK 

éé 

0xF̔ =16ҩHCLK 

3:0 ASET[3:0]  

ᵝ  

̔ ᵝ ֽ SRAM,ROM,NOR Flash  

0x0̔ = 1ҩHCLK 

éé 

0xF̔ = 16ҩHCLK 
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20. └ ̂CAÑ 

 ׃ .20.1

CAN̂Controller Area Network̃ ѿ ץ Һ ’Ҋ ӊ

ԑ Ḥ ‰Ȃ 

CANᵬҹ CAN ̆ CAN 2.0A 2.0BȂCAN └ ץ

҉ ̆ ᶫ 28 ҩ Ȃ ԍҹ

Ȃ 3ҩ ̆ ‗ Ȃ

2ҩ ҹ 3 FIFO ȂFIFO ῃ ᴆ └ȂCAN └ Ӟ

ץ CAN Ḥ̂Time-trigger communication Ȃ̃ 

20.2. Һ  

Â CAN 2.0A 2.0B̕ 

Â Ḥ ҹ 1Mbit/s̕ 

Â CAN Ḥ̂Time-trigger communicatioñ̕  

Â Ҭ ᶏ Ȃ 

ⱳ  

Â 3ҩ ̕ 

Â ᴨᾢ ̕ 

Â Ȃ 

ⱳ  

Â 2ҩ ҹ 3 FIFO̕ 

Â GD32VF103 ↓֟ Ҭ̆ΐ 28ҩ ̕ 

Â FIFO ⱳ Ȃ 

Ḥ 

Â Ḥ Ҋ ꜚ ᴰ̕ 

Â 16ᵝ ̕ 

Â ̕ 

Â Ȃ 
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20.3. ⱳ  

CAN 20-1. CAN Ȃ 

20-1. CAN  

CAN0
Transmit 

mailbox[0..2]

Receive 

FIFO[0..1]

CAN1
Transmit 

mailbox[0..2]

Receive 

FIFO[0..1]

CAN0 Tx/Rx

CAN1 Tx/Rx

M
a

ilb
o
x
 2

M
a

ilb
o
x
 1

M
a

ilb
o
x
 0

M
a

ilb
o
x
 2

M
a

ilb
o
x
 1

M
a

ilb
o
x
 0

 

20.3.1. ᵬ  

CAN └ 3 ᵬ ̔ 

Â ᵬ ̕ 

Â ∆ ᵬ ̕ 

Â ᵬ Ȃ 

ᵬ  

ᵝ C̆AN └ ԍ ᵬ Ȃ ᵬ ҊCAN Ả ᵬ C̆AN

ԍѿ ᵞⱳ Ȃ 

CAN_CTL Ҭ SLPWMOD 1̆ᶏCAN └ ῀ ᵬ ̆CAN ῀

ᵬ ̆CAN_STAT Ҭ SLPWS ᵝȂ 

CAN_CTL Ҭ AWU 1̆ CAN ⌠ ꜚ ̆CAN ᴆ ꜚ

ᵬ Ȃ CAN_CTL Ҭ SLPWMOD ᴆ 0̆ ץ ₮ ᵬ Ȃ 

῀∆ ᵬ ̔CAN_CTL ҬIWMOD 1̆SLPWMOD 0Ȃ 

῀ ᵬ ̔CAN_CTL ҬIWMOD SLPWMOD 0Ȃ 

∆ ᵬ  

CAN Ḥ C̆AN ῀∆ ᵬ Ȃ CAN_CTL Ҭ
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IWMOD 1̆ᶏ CAN └ ῀∆ ᵬ ̆ ῒ 0 ∆ ᵬ Ȃ

CAN ῀∆ ̆CAN_STAT Ҭ IWS ᵝȂ 

∆ ῀ ̔CAN_CTL Ҭ SLPWMOD 1̆IWMOD 0Ȃ 

∆ ῀ ᵬ ̔CAN_CTL Ҭ SLPWMOD IWMOD 0Ȃ 

ᵬ  

∆ ᵬ Ҭ CAN Ḥ ̆ CAN_CTL Ҭ IWMOD 0 ῀

ᵬ ̆ҍ CAN Ҭ ḤȂ 

ᵬ ῀ ̔CAN_CTL Ҭ SLPWMOD 1̆ ╠

Ȃ 

ᵬ ∆ ̔CAN_CTL Ҭ IWMOD 1̆ ╠

Ȃ 

20.3.2. Ḥ  

CAN └ 4 Ḥ ̔ 

Â ̂Silent̃ Ḥ ̕ 

Â ̂Loopback̃ Ḥ ̕ 

Â ̂Loopback and Silent̃ Ḥ ̕ 

Â ̂Normal̃ Ḥ Ȃ 

̂Silent̃ Ḥ  

Ḥ Ҋ̆ ׆ץ CAN ̆Ҍ ᴋᵥ Ȃ CAN_BT

Ҭ SCMOD 1 ᶏ̆ CAN └ ῀ Ḥ ̆ ῒ 0 ץ Ḥ Ȃ 

Ḥ ץ CAN Ȃ 

̂Loopback̃ Ḥ  

Ḥ Ҋ̆ CAN └ ץ ̆ ֓ Ӟ

CAN Ȃ CAN_BT Ҭ LCMOD 1̆ᶏ CAN └ ῀ Ḥ

̆ ῒ 0 ץ Ḥ Ȃ 

Ḥ CAN Ḥ Ȃ 

̂Loopback and Silent̃ Ḥ  

Ḥ Ҋ̆CAN RX TX ҍ CAN ȂCAN └ Ҍ׆

CAN ̆ӞҌ CAN ̆ ῒ ץ Ȃ

CAN_BT Ҭ LCMOD SCMOD 1̆ᶏ CAN └ ῀ Ḥ ̆

ױ 0 ץ Ḥ Ȃ 

Ḥ CAN Ḥ ȂTX Ḡ 1̆RX Ḡ Ȃ 
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̂Normal̃ Ḥ  

CAN └ ᵬ Ḥ Ҋ̆ ׆ץ CAN ̆Ӟ ץ CAN

Ȃ CAN_BT Ҭ LCMOD SCMOD 0Ȃ 

20.3.3.  

 

3ҩ ̆ ץ CAN_TMIx C̆AN_TMPx C̆AN_TMDATA0x

CAN_TMDATA1x Ȃ 20-2. Ȃ 

20-2.  

Application

Transmit 

mailbox 0

Transmit 

mailbox 1

Transmit 

mailbox 2

TMI2

TMP2

TMDATA02

TMDATA12

TMI0

TMP0

TMDATA00

TMDATA10

TMI1

TMP1

TMDATA01

TMDATA11

 

 

ԍ empty ̆ ץ Ȃ ̆

ץ CAN_TMIx TEN ׆1̆ CAN └ ֜ ̆

ԍ pending Ȃ 1ҩ ԍ pending ̆ ҩ ̆

ԍ scheduled Ȃ ̆ Ҭ CAN ̆

ԍ transmit Ȃ ̆ ҹ ̆ Ῥץ ֜

ᶏ ̆ ҹ empty Ȃ 20-3. Ȃ 

20-3.  

empty

pending scheduled

transmit
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Ḥ  

CAN_TSTAT Ҭ MTF̆MTFNERR̆MAL MTE Ḥ Ȃ 

Â MTF̔ ᵝȂ ̆MTF 1Ȃ 

Â MTFNERR̔ ᵝȂ ғ ̆MTFNERR 1Ȃ 

Â MAL̔ᴂ ᵝȂ Ҭ₮ ᴂ ̆MAL 1Ȃ 

Â MTE̔ ᵝȂ Ҭ ⌠ ̆MTE 1Ȃ 

 

Ҋ̔ 

1 ̔ ѿҩ ̕ 

2 ̔ ̆ 4ҩ ̕ 

3 ̔ CAN_TMIx TEN 1̕ 

4 ̔ Ḥ Ȃῖ ’ ⌠MTF MTFNERR 1̆ ⱳ

Ȃ 

 

Ҭ  

CAN_TSTAT MST 1̆ Ҭץ Ȃ 

ԍpending scheduled C̆AN_TSTAT MST 1 ץ Ҭ

Ȃ 

ԍtransmit ̆↕ ҳң ’Ȃѿ ’ ⱳ ̆MTF

MTFNERRҹ1̆ ҹempty Ȃ ̆ Ҭ₮ ԅ ̆

ҹscheduled ̆ Ҭ Ȃ 

ᴨᾢ  

2ҩ ῒ҉ץ ̆ CAN_CTL TFO ‗ץ Ȃ 

TFOҹ1̆ ᾢ ᾢ ̂FIFÕ Ȃ 

TFOҹ0̆ΐ ̂Identifier̃ ᾢ Ȃ ̂Identifier̃

̆ΐ ᾢ Ȃ 

20.3.4.  

 

2ҩ ҹ3 FIFO CAN Ȃ 

CAN_RFIFOx ץ ᵬ FIFŎӞ FIFO Ȃ CAN_RFIFOMIx̆

CAN_RFIFOMPx̆CAN_RFIFOMDATA0x CAN_RFIFOMDATA1x ԍ Ȃ 

20-4. ɼ 
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20-4.  

Application

Receive FIFO0

Receive FIFO1

RFIFOMI0

RFIFOMP0

RFIFOMDATA00

RFIFOMDATA10

RFIFOMI1

RFIFOMP1

RFIFOMDATA01

RFIFOMDATA11

M
a
ilbo

x
 0

M
a
ilbo

x
 1

M
a
ilbo

x
 2

M
a
ilbo

x
 0

M
a
ilbo

x
 1

M
a
ilbo

x
 2

RFIFO0

RFIFO1
 

FIFO 

ҩ FIFO 3ҩ ̆ Ữ Ȃ ֓ ᾢ ᾢ₮ ̆

CAN׆ ̆ Ȃ 

CAN_RFIFOx FIFO Ḥ Ȃ FIFOҬ ̆ ץ

CAN_RFIFOMIx C̆AN_RFIFOMPx C̆AN_RFIFOMDATA0x CAN_RFIFOMDATA1x

̆ӊ CAN_RFIFOx RFD 1 Ȃ 

FIFO Ḥ  

FIFO Ḥ CAN_RFIFOxҬȂ 

RFL̔FIFOҬ ȂFIFOҹ ̆RFLҹ0̕FIFOҹ ̆RFLҹ3Ȃ 

RFF̔FIFO ᵝȂ RFLҹ3Ȃ 

RFO F̔IFO ₮ ᵝȂ FIFO ԅ3ҩ ̆ ⌠ ᶏFIFO ₮Ȃ

CAN_CTL ҬRFOD ᵝ̆ ҡ Ȃ CAN_CTL ҬRFOD

0̆ FIFOҬ ѿ Ȃ 

 

1 ̔ FIFOҬ Ȃ 

2 ̔ CAN_RFIFOMIx ̆ CAN_RFIFOMPx ̆ CAN_RFIFOMDATA0x

CAN_RFIFOMDATA1x Ȃ 

3 ̔ CAN_RFIFOx RFD 1 ̆ ғ ῒ ᴆ ꜚ 0Ȃ 

20.3.5. ⱳ  

ѿҩ ᴪ ῒ ̂Identifier̃ ̔ ̆ FIFO̕

̆ ҡ Ȃ 
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ᵝ  

GD32VF103 ↓֟ Ҭ̆ 14ҩ ᾝ̂Bank̃ ̆ ױ bank0⌠bank13Ȃ

GD32F10x CL ↓֟ Ҭ̆ 28ҩ ᾝ̆ ױ bank0⌠bank27Ȃ 

ѿҩ ᾝ 2ҩ CAN_FxDATA0 CAN_ FxDATA1̆ ױ ץ ҹ2 ᵝ ̔

32-bitᵝ 16-bitᵝ Ȃ 

32-bitᵝ CAN_FDATA S̔FID[10:0] ĔFID[17:0] F̆F FTȂ 20-5. 32-bitᵝ

Ȃ 

20-5. 32-bitᵝ  

FDATA[31:21] FDATA[20:3] FDATA[2:0]

SFID[10:0] EFID[17:0] FF FT 0  

16-bitᵝ CAN_FDATA ̔SFID[10:0]̆FT̆FF EFID[17:15]Ȃ 20-6. 16-bit

ᵝ Ȃ 

20-6. 16-bitᵝ  

FDATA[31:21] FDATA[20:16]

SFID[10:0] FT EFID[17:15]FF

FDATA[15:5] FDATA[4:0]

SFID[10:0] FT EFID[17:15]FF  

 

ԍѿҩ ̂Identifier̃̆ ֓ᵝ ҍ

̆ ֓ᵝ ∞ Ȃ 

ѿҩ 32-bitᵝ 20-7. 32-bitᵝ Ȃ 

20-7. 32-bitᵝ  

FDATA1[31:21] FDATA1[20:3] FDATA1[2:0]

SFID[10:0] EFID[17:0] FF FT 0

FDATA0[31:21] FDATA0[20:3] FDATA0[2:0]ID

Mask

 

20-8. 16-bitᵝ  

FDATA0[15:5] FDATA0[4:0]

SFID[10:0] FT FF EFID[17:15]

FDATA1[15:5] FDATA1[4:0]

SFID[10:0] FT EFID[17:15]FF

FDATA0[31:21] FDATA0[20:16] FDATA1[31:21] FDATA1[20:16]

ID

Mask

 

↓  

ԍѿҩ ̂Identifier̃̆↓ ҍ ↓ Ҭ

↕ ̆ ↕ҡ Ȃ 
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ѿҩ 32-bitᵝ ↓ 20-9. 32-bitᵝ ↓ Ȃ 

20-9. 32-bitᵝ ↓  

FDATA1[31:21] FDATA1[20:3] FDATA1[2:0]

SFID[10:0] EFID[17:0] FF FT 0

FDATA0[31:21] FDATA0[20:3] FDATA0[2:0]ID

ID

 

20-10. 16-bitᵝ ↓  

FDATA0[31:21] FDATA0[20:16]

SFID[10:0] FT FF EFID[17:15]

FDATA0[15:5] FDATA0[4:0]

SFID[10:0] FT FF EFID[17:15]

ID

 

 

ᾝ̂Bank̃ ̆ ҩ ᾝ ҹᵝ Ҍ ̆ ΐ Ҍ

Ȃᶛ 20-1. 32-bit 2ҩ ᾝ̆Bank0 32-bitᵝ

̆Bank1 32-bitᵝ ↓ Ȃ 

20-1. 32-bit  

ᾝ   

0 
F0DATA0-32bit-ID 

0 
F0DATA1-32bit-Mask 

1 
F1DATA0-32bit-ID 1 

F1DATA1-32bit-ID 2 

῏ FIFO 

ᾝ ῏ץ FIFO0 FIFO1Ȃѿҩ῏ ⌠FIFO0 ᾝ̆ ҩ ᾝ

ᴰ ⌠FIFO0Ҭ ỮȂ 

└ 

ѿҩ ᾝ ⌠̆ Ȃ Ҍ ⌠̆ Ҍ Ȃ ץ CAN_FW

Ȃ 

 

ѿҩ ̂Fiter Number̃N ᾝ ԅ ҩ ̆↕

̂Filtering Index̃ҹ NȂ CAN_RFIFOMPxҲ FI ẅҿ Nɼ 20-2. ҅ү

ᶡ ɼ 

20-2. Ҭ̆ ѿҩ ԅ FIFO0Ҭ 10̂Filter Number=10̃

ᾝ̆ Ӈ ҹ 10Ȃ CAN_RFIFOMPxҬ FI ṿҹ 10Ȃ 

Ҍ῏ ᾝ̂Bank̃ ԍ ᵬ Ȃᶛ Bank3 ῏ ⌠FIFO0̆ғ

ҹľҌ Ŀ ̆ᵖ ׅ 3 4Ȃ 

20-2.  

 FIFO0    FIFO1   
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ᾝ   ᾝ   

0 
F0DATA0-32bit-ID 

Yes 0 

2 

F2DATA0[15:0]-16bit-ID 

Yes 

0 
F0DATA1-32bit-Mask F2DATA0[31:16]-16bit-Mask 

1 
F1DATA0-32bit-ID 

Yes 
1 F2DATA1[15:0]-16bit-ID 

1 
F1DATA1-32bit-ID 2 F2DATA1[31:16]-16bit-Mask 

3 

F3DATA0[15:0]-16bit-ID 

No 

3 4 

F4DATA0-32bit-ID 

No 2 F3DATA0[31:16]-16bit-

Mask 
F4DATA1-32bit-Mask 

F3DATA1[15:0]-16bit-ID 

4 5 

F5DATA0-32bit-ID 

No 

3 

F3DATA1[31:16]-16bit-

Mask 
F5DATA1-32bit-ID 4 

7 

F7DATA0[15:0]-16bit-ID 

No 

5 

6 

F6DATA0[15:0]-16bit-ID 

Yes 

5 

F7DATA0[31:16]-16bit-ID 6 F6DATA0[31:16]-16bit-ID 6 

F7DATA1[15:0]-16bit-ID 7 F6DATA1[15:0]-16bit-ID 7 

F7DATA1[31:16]-16bit-ID 8 F6DATA1[31:16]-16bit-ID 8 

8 

F8DATA0[15:0]-16bit-ID 

Yes 

9 

10 

F10DATA0[15:0]-16bit-ID 

No 

9 
F8DATA0[31:16]-16bit-ID 10 F10DATA0[31:16]-16bit-Mask 

F8DATA1[15:0]-16bit-ID 11 F10DATA1[15:0]-16bit-ID 
10 

F8DATA1[31:16]-16bit-ID 12 F10DATA1[31:16]-16bit-Mask 

9 

F9DATA0[15:0]-16bit-ID 

Yes 

13 

11 

F11DATA0[15:0]-16bit-ID 

No 

11 

F9DATA0[31:16]-16bit-

Mask 
F11DATA0[31:16]-16bit-ID 12 

F9DATA1[15:0]-16bit-ID 

14 

F11DATA1[15:0]-16bit-ID 13 

F9DATA1[31:16]-16bit-

Mask 
F11DATA1[31:16]-16bit-ID 14 

12 
F12DATA0-32bit-ID 

Yes 15 13 
F13DATA0-32bit-ID 

Yes 
15 

F12DATA1-32bit-Mask F13DATA1-32bit-ID 16 

ᴨᾢ  

ᴨᾢ Ҋ̔ 

1ȁ32-bitᵝ ԍ16-bitᵝ ̕ 

2ȁ↓ ԍ ̕ 

3ȁ ̂Filter Number̃ΐ ᴨᾢ Ȃ 

20.3.6. Ḥ 

Ḥ CAN ȂCAN Ҭ ѿҩ ᾢ

↓ Ḥ̆ ῒ ԍ Ȃ 

Ḥ Ҋ ѿ̆ҩῤ 16-bit ᵬ̆ ѿҩCANᵝ ̂Bit timẽ 1Ȃ

ҩῤ ҹ ᶫ ̆ ֓

CAN_RFIFOMPx CAN_TMPxҬȂ 
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Ḥ Ҋ̆ ꜚ ⱳ Ȃ 

20.3.7. Ḥ  

ꜚ  

Ḥ Ҋ̆ ꜚ ̆ ץ CAN_CTL ARD

1 Ȃ 

Ҋ̆ ᴪ ѿ ̆ ҹᴂ ̆CAN

└ ҌᴪἝ ꜚ Ȃ 

̆ CAN_TSTATҬ MTF 1̆ Ḥ ץ MTFNERR M̆AL

MTE Ȃ 

ᵝ ̂Bit timẽ 

CAN ᵝ ᴰ Ȃ Ҍֽ ᴰ ̆ ғ ѿ

ᵝ Ȃ ᴰ ᵝ ԍ ҩ ╠ ᵝ ’̆

ᴰ ѿҩ ᵝȂҹḠ Ḥ ̆ Ҍ

Ȃ ̆ ᵝ ‖ ╠ ῀ѿҩ Ȃ 

ץ ᵝ ᵬᴂ CAN ȂḤ ׆ ⌠ Ῥ̆ ⌠ ѿҩᵝ

ῤ Ȃҹԅ ⌠ ̆ ԅ ᵝ ‖ ̆ ѿҩᴰ Ȃ Ḥ ᴰ

Ҭ̆ᴰ ҹ Ȃ 

CAN └ ᵝ №ҹ3ҩ №Ȃ 

̂Synchronization segment̃̆ ҹSYNC_SEGȂ 1ҩ ᾝ̂ρ ὸὅὃὔ̃Ȃ 

ᵝ 1̂Bit segment 1̃̆ ҹBS1Ȃ 1⌠16ҩ ᾝȂ ԍCAN ̆BS1

ԍᴰ ̂Propagation delay segment̃ ᵝ ‖ 1̂ Phase buffer segment 1 Ȃ̃ 

ᵝ 2̂Bit segment 2̃̆ ҹBS2Ȃ 1⌠8ҩ ᾝȂ ԍCAN ̆BS2

ԍ ᵝ ‖ 2̂Phase buffer segment 2̃Ȃ 

ҍ CAN ̆ᵝ 20-11. ᵝ Ȃ 

20-11. ᵝ  

Sync

segment

Propagation 

delay

segment

Phase buffer

segment 1

Phase buffer

segment2

Normal Bit Time

CAN

protocol

SYNG_SEG BIT SEGMENT 1(BS1) BIT SEGMENT 2(BS2)CAN

 

Ῥ ễ SJŴresynchronization Jump Width̃ CAN ễ̆

1⌠4ҩ ᾝȂ 
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ӈҹ̆ CAN └ ̆ ᵝ ̆ѿҩᵝ ῤ ᵝ⌠ ᵝ ѿ

Ȃ 

BS1 ⌠̆ Ҍ SYNC_SEG B̆S1 ᴪ SJW̆

Ȃ 

̆ BS2 ⌠̆ Ҍ SYNC_SEG B̆S2 ᴪ SJW̆

╠Ȃ 

 

Ὲ Ҋ̔ 

BaudRate=
1

Normal Bit Time 
                          (20-1) 

Normal Bit Time=tSYNC_SEG+tBS1+tBS2                   (20-2) 

ῒҬ̔ 

tSYNC_SEG=1ĬtCAN                             (20-3) 

tBS1=(1+BT.BS1)ĬtCAN                         (20-4) 

tBS2=(1+BT.BS2)ĬtCAN                         (20-5) 

tCAN=(1+BT.BRP)ĬtPCLK1                        (20-6) 

20.3.8.  

CAN ץ ṿ̂Transmit Error Counter̆ ҹTECNT̃

ṿ̂Receive Error Counter̆ ҹRECNT̃ Ȃ CAN_ERR ץ

╠ ̆ ֓ CAN_INTEN └Ҋ֟ Ҭ Ȃ 

 

TECNT ԍ255 C̆AN └ ῀ ̆ CAN_ERRҬ BOERR 1̆

ғ Ȃ 

CAN_CTLҬ ABOR ̆ 2 Ȃ ABORҹ1̆ ԍ

CAN └ ⌠CAN ӈ ↓̂ CAN_RX ⌠128 11ҩᵝ

ᵝ̃ ̆ᴪ ꜚ Ȃ 

ABORҹ0 ↕̆ CAN_CTLҬ IWMOD 1 ῀∆ ᵬ ̆ ῀ ᵬ Ȃ 

̔Ҍ ꜚ ̆ ᴆ҉ᶏ Ҭ ̆ Ҭ Ҭ ∆ CANȂ 

20.3.9. Ҭ  

CAN └ 4ҩҬ ̆ CAN_INTEN └Ȃ 4ҩҬ 4

Ҭ ̔ 

Â Ҭ ̕ 

Â FIFO0Ҭ ̕ 

Â FIFO1Ҭ ̕ 
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Â Ҭ Ȃ 

Ҭ  

Ҭ ̔ 

͠ CAN_TSTATҬ MTF0 1̔ 0 ҹ Ȃ 

͠ CAN_TSTATҬ MTF1 1̔ 1 ҹ Ȃ 

͠ CAN_TSTATҬ MTF2 1̔ 2 ҹ Ȃ 

FIFO0Ҭ  

FIFO0Ҭ ̔ 

͠ CAN_RFIFO0Ҭ RFL0Ҍҹ0̔FIFO0Ҭ ȂCAN_INTEN Ҭ

RFNEIE0 ᵝȂ 

͠ CAN_RFIFO0Ҭ RFF0ҹ1̔FIFO0 ȂCAN_INTEN ҬRFFIE0 ᵝȂ 

͠ CAN_RFIFO0Ҭ RFO0ҹ1 F̔IFO0 ₮ȂCAN_INTEN ҬRFOIE0 ᵝȂ 

FIFO1Ҭ  

FIFO1Ҭ ̔ 

͠ CAN_RFIFO1Ҭ RFL1Ҍҹ0̔FIFO1Ҭ ȂCAN_INTEN Ҭ

RFNEIE1 ᵝ̕ 

͠ CAN_RFIFO1Ҭ RFF1ҹ1̔FIFO1 ȂCAN_INTEN ҬRFFIE1 ᵝ̕ 

͠ CAN_RFIFO1Ҭ RFO1ҹ1 F̔IFO1 ₮ȂCAN_INTEN ҬRFOIE1 ᵝȂ 

ᵬ Ҭ  

ᵬ Ҭ Ҋץ ᴆ ̔ 

͠ ̔CAN_STAT ERRIF CAN_INTEN ERRIE ᵝ̆

CAN_STAT ҬERRIFᵝ ̕ 

͠ ̔CAN_STAT Ҭ WUIF CAN_INTEN WIE ᵝ̕ 

͠ ῀ ̔CAN_STAT Ҭ SLPIF CAN_INTEN SLPWIE ᵝȂ 
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20.4. CAN  

CAN0 ̔0x4000 6400 

CAN1 ̔0x4000 6800 

20.4.1. └  (CAN_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0001 0002 

(32ᵝ)  

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

Ḡ  DFZ 

 rw 

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

SWRST Ḡ  TTC ABOR AWU ARD RFOD TFO 

SLPWMO

D 

IWMOD 

rs  rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 DFZ ‟  

DBG_CTL Ҭ CANx_HOLD ᵝ̆ ᵝ ӈ CAN ‟

ᵬȂ DBG_CTL Ҭ CANx_HOLD ̆ ᵝ Ȃ 

0̔ ԍ Debug ̆CAN ᵬ 

1̔ ԍ Debug ̆CAN Ả  

15 SWRST ᴆ ᵝ 

0̔ ᵬ 

1̔ ᵝ CAN ῀ ᵬ Ȃ ᵝᴪ ꜚ 0 

14:8 Ḡ  Ḡ ᵝṿȂ 

7 TTC Ḥ 

0̔ Ḥ 

1̔ᶏ Ḥ 

6 ABOR ꜚ  

0̔ ᴆ ꜚ ׆  

1̔ ᴆ ꜚ ׆  

5 AWU ꜚ  

0̔ ᴆ ꜚ ׆ ᵬ  

1̔ ᴆ ꜚ ׆ ᵬ  

4 ARD ꜚ  



                                                            GD32VF103 Ύ 

409 
 

0̔ᶏ ꜚ  

1̔ ꜚ  

3 RFOD FIFO  

0̔ᶏ FIFO Ȃ FIFO ̆FIFOҬ  

1̔ FIFO Ȃ FIFO ̆ ҡ ̆FIFOҬ

Ḡ Ҍ ̆Ҍᴪ  

2 TFO FIFO  

0̔ ̂Identifier̃ ᾢ  

1̔ ᾢ ᾢ₮̂FIFÕ  

1 SLPWMOD ᵬ  

ᴆ ᵝ 1̆CAN ᴪ ╠ ῀ ᵬ Ȃ ᵝ

ᴆ ᴆ 0Ȃ CAN_CTL Ҭ AWU ᵝ̆ ⌠ CAN

ᵬ ̆ ᵝ 0Ȃ 

0̔ ᵬ  

1̔ᶏ ᵬ  

0 IWMOD ∆ ᵬ  

0̔ ∆ ᵬ  

1̔ᶏ ∆ ᵬ  

20.4.2.  (CAN_STAT) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0C02 

(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  RXL LASTRX RS TS Ḡ  SLPIF WUIF ERRIF SLPWS IWS 

 r r r r  rc_w1 rc_w1 rc_w1 r r 

 

ᵝ/ᵝ     

31:12 Ḡ  Ḡ ᵝṿȂ 

11 RXL RX  

10 LASTRX RX ѿ ṿ 

9 RS  

0̔CAN ╠Ҍ  

1̔CAN ╠  

8 TS  
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0̔CAN ╠Ҍ  

1̔CAN ╠  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 SLPIF ῀ ᵬ Ҭ  

ᵝ ῀ ᵬ ᴆ ᵝȂ CANҌῬ ԍ ᵬ ᴆ

Ȃ ᵝӞ ץ ᴆΏ1 0Ȃ 

0̔CAN ῀ ᵬ  

1̔CAN ῀ ᵬ Ȃ Ҭ ᶏ ᵝҹ1̆↕ Ҭ  

3 WUIF ׆ ᵬ Ҭ  

ᵝ ᵬ ⌠CAN ҉ ꜚ ᴆ ᵝȂ ᵝ ᴆΏ1

0Ȃ 

0̔ ⌠ Ḥ  

1̔ Ḥ Ȃ Ҭ ᶏ ᵝҹ1̆↕ Ҭ  

2 ERRIF Ҭ  

ᵝ ҊԊᴆץ ᵝȂCAN_ERR ҬBOERRᵝ CAN_INTEN ҬBOIE

ᵝ ᵝȂ CAN_ERR ҬPERRᵝ CAN_INTEN ҬPERRIEᵝ

ᵝȂ CAN_ERR ҬWERRᵝ CAN_INTEN ҬWERRIEᵝ ᵝȂ

CAN_ERR ҬERRNᵝ ṿҌҹ0ғCAN_INTEN ҬERRNIEᵝ

ᵝȂ ᵝ ᴆΏ1 Ȃ 

0̔  

1̔ Ȃ Ҭ ᶏ ᵝҹ1̆↕ Ҭ  

1 SLPWS ᵬ  

CAN_CTL ҬSLPWMODᵝ ᵝ ῀ ᵬ ᵝ ᴆ ᵝȂ

CAN Ḥ ℗ ⌠ ᵬ ̆ ╠

Ȃ CAN ᵬ ̂ CAN_CTL ҬSLPWMODᵝ

CAN_CTL ҬAWU ᵝ ⌠CAN ҉ ꜚ̃ ̆ ᵝ ᴆ Ȃ

ᵬ ℗ ⌠ ᵬ ̆ ᵝ CAN ⌠ 11ҩ

ᵝ 0Ȃ 

0̔CAN ԍ ᵬ  

1̔CAN ԍ ᵬ  

0 IWS ∆ ᵬ  

CAN_CTL ҬIWMODᵝ ᵝ ῀ ᵬ ᵝ ᴆ ᵝȂ CAN

Ḥ ℗ ⌠∆ ᵬ ̆ ╠ Ȃ

CAN_CTL ҬIWMODᵝ ∆ ̆ ᵝ ᴆ 0Ȃ

∆ ᵬ ℗ ⌠ ᵬ ̆ ᵝ CAN ⌠ 11ҩ

ᵝ 0Ȃ 

0̔CAN ԍ∆ ᵬ  

1̔CAN ԍ∆ ᵬ  
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20.4.3.  (CAN_TSTAT) 

Ẓ ̔0x08 

ᵝṿ̔0x1C00 0000 

(32ᵝ)  

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

TMLS2 TMLS1 TMLS0 TME2 TME1 TME0 NUM[1:0] MST2 Ḡ  MTE2 MAL2 MTFNER

R2 

MTF2 

r r r r r r r rs  rc_w1 rc_w1 rc_w1 rc_w1 

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

MST1 Ḡ  

MTE1 MAL1 MTFNER

R1 

MTF1 

MST0 Ḡ  

MTE0 MAL0 MTFNER

R0 

MTF0 

rs  rc_w1 rc_w1 rc_w1 rc_w1 rs  rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ/ᵝ    

31 TMLS2 FIFOҬ 2  

ᵝҹ1 ̆ 2ҩ ῒ҉ץ ̆ 2ΐ Ȃ 

30 TMLS1 FIFOҬ 1  

ᵝҹ1 ̆ 2ҩ ῒ҉ץ ̆ 1ΐ Ȃ 

29 TMLS0 FIFOҬ 0  

ᵝҹ1 ̆ 2ҩ ῒ҉ץ ̆ 0ΐ Ȃ 

28 TME2 2  

0̔ 2Ҍҹ  

1̔ 2  

27 TME1 1  

0̔ 1Ҍҹ  

1̔ 1  

26 TME0 0  

0̔ 0Ҍҹ  

1̔ 0  

25:24 NUM[1:0] FIFOҌ ̆NUM Ҋѿҩ Ȃ 

FIFO ̆NUM ѿҩ Ȃ 

23 MST2 2Ả  

ῒ 1̆ Ả 2 Ȃ 

2 ҹemtpy ̆ ᵝ ᴆ ꜚ 0Ȃ 

22:20 Ḡ  Ḡ ᵝṿȂ 

19 MTE2 2  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF2

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 
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ᵝ 1Ȃ 

18 MAL2 2ᴂ  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF2

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᴂ ᵝ 1Ȃ 

17 MTFNERR2 2  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF2

Ώ1 0ȂӞ ץ ᴰ ᴆ 0Ȃ 

ғ ᵝ 1Ȃ 

16 MTF2 2  

Ҭ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0̆ CAN_TIM2

TEN ᵝ 0Ȃ 

0̔ 2  

1̔ 2  

15 MST1 1Ả  

ῒ 1̆ Ả 1 Ȃ 

1 ҹemtpy ̆ ᵝ ᴆ ꜚ 0Ȃ 

14:12 Ḡ  Ḡ ᵝṿȂ 

11 MTE1 1  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF1

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᵝ 1Ȃ 

10 MAL1 1ᴂ  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF1

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᴂ ᵝ 1Ȃ 

9 MTFNERR1 1  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF1

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ғ ᵝ 1Ȃ 

8 MTF1 1  

Ҭ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0̆ CAN_TIM1

TEN ᵝ 0Ȃ 

0̔ 1  

1̔ 1  

7 MST0 0Ả  

ῒ 1̆ Ả 0 Ȃ 

0 ҹemtpy ̆ ᵝ ᴆ ꜚ 0Ȃ 
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6:4 Ḡ  Ḡ ᵝṿȂ 

3 MTE0 0  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF0

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᵝ 1Ȃ 

2 MAL0 0ᴂ  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF0

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᴂ ᵝ 1Ȃ 

1 MTFNERR0 0  

̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT ҬMTF0

Ώ1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ғ ᵝ 1Ȃ 

0 MTF0 0  

Ҭ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0̆ CAN_TIM0

TEN ᵝ 0Ȃ 

0̔ 0  

1̔ 0  

20.4.4. FIFO0  (CAN_RFIFO0) 

Ẓ ̔0x0C 

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  RFD0 RFO0 RFF0 Ḡ  RFL0[1:0] 

 rs rc_w1 rc_w1  r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 RFD0 ׆ FIFO0  

ᵝ 1̆ FIFO0׆ Ȃ 

̆ ᵝ 0Ȃ 

4 RFO0 FIFO0 ₮ 

FIFO0 ₮ ᵝ̆ ᴆΏ1 0Ȃ 

0̔ FIFO0 ₮ 
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1̔ FIFO0 ₮ 

3 RFF0 FIFO0  

FIFO0 ᵝ̆ ᴆΏ1 0Ȃ 

0̔ FIFO0Ҍ  

1̔ FIFO0  

2 Ḡ  Ḡ ᵝṿȂ 

1:0 RFL0[1:0] FIFO0Ҭ  

20.4.5. FIFO1  (CAN_RFIFO1) 

Ẓ ̔ 0x10 

ᵝṿ̔ 0x0000 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  RFD1 RFO1 RFF1 Ḡ  RFL1[1:0] 

 rs rc_w1 rc_w1  r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 RFD1 ׆ FIFO1  

ᵝ 1̆ FIFO1׆ Ȃ 

̆ ᵝ 0Ȃ 

4 RFO1 FIFO1 ₮ 

FIFO1 ₮ ᵝ̆ ᴆΏ1 0Ȃ 

0̔ FIFO1 ₮ 

1̔ FIFO1 ₮ 

3 RFF1 FIFO1  

FIFO1 ᵝ̆ ᴆΏ1 0Ȃ 

0̔ FIFO1Ҍ  

1̔ FIFO1  

2 Ḡ  Ḡ ᵝṿȂ 

1:0 RFL1[1:0] FIFO1Ҭ  

20.4.6. Ҭ ᶏ  (CAN_INTEN) 

Ẓ ̔ 0x14 



                                                            GD32VF103 Ύ 

415 
 

ᵝṿ̔ 0x0000 0000 

(32ᵝ)  

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

Ḡ  SLPWIE WIE 

 rw rw 

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

ERRIE Ḡ  ERRNIE BOIE PERRIE WERRIE Ḡ  RFOIE1 RFFIE1 RFNEIE1 RFOIE0 RFFIE0 RFNEIE0 TMEIE 

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

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17 SLPWIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

16 WIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

15 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

14:12 Ḡ  Ḡ ᵝṿȂ 

11 ERRNIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

10 BOIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

9 PERRIE ꜚ Ҭ ᶏ  

0̔ ꜚ  

1̔ᶏ ꜚ  

8 WERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

7 Ḡ  Ḡ ᵝṿȂ 

6 RFOIE1 FIFO1 ₮Ҭ ᶏ  

0̔ FIFO1 ₮Ҭ  

1̔ᶏ FIFO1 ₮Ҭ  

5 RFFIE1 FIFO1 Ҭ ᶏ  
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0̔ FIFO1 Ҭ  

1̔ᶏ FIFO1 Ҭ  

4 RFNEIE1 FIFO1 Ҭ ᶏ  

0̔ FIFO1 Ҭ  

1̔ᶏ FIFO1 Ҭ  

3 RFOIE0 FIFO0 ₮Ҭ ᶏ  

0̔ FIFO0 ₮Ҭ  

1̔ᶏ FIFO0 ₮Ҭ  

2 RFFIE0 FIFO0 Ҭ ᶏ  

0̔ FIFO0 Ҭ  

1̔ᶏ FIFO0 Ҭ  

1 RFNEIE0 FIFO0 Ҭ ᶏ  

0̔ FIFO0 Ҭ  

1̔ᶏ FIFO0 Ҭ  

0 TMEIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

20.4.7.  (CAN_ERR) 

Ẓ ̔ 0x18 

ᵝṿ̔ 0x0000 0000 

(32ᵝ)  

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

RECNT[7:0] TECNT[7:0] 

r r 

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

Ḡ  ERRN[2:0] Ḡ  BOERR PERR WERR 

 rw  r r r 

 

ᵝ/ᵝ    

31:24 RECNT[7:0] ṿ 

23:16 TECNT[7:0] ṿ 

15:7 Ḡ  Ḡ ᵝṿȂ 

6:4 ERRN[2:0]  

ERRN ᴆ ̆ ץ ᵝᴰ Ҭ ’Ȃ ᵝᴰ ⱳ ̆

ERRNҹ0Ȃ ᴆ ץ ERRNҹ0b111Ȃ 

000̔  

001̔ ᾟ  
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010̔  

011̔ACK  

100̔ᵝ  

101̔ᵝ  

110̔CRC  

111̔ ᴆ ṿ 

3 Ḡ  Ḡ ᵝṿȂ 

2 BOERR  

TEC ҉ ̂  255̃ ̆CAN └ ῀ ̆ ᵝ 1Ȃ 

1 PERR ꜚ  

TECNT RECNT ԍ127 ̆ ᵝ ᴆ 1Ȃ 

0 WERR  

TECNT RECNT ԍ ԍ96 ̆ ᵝ ᴆ 1Ȃ 

20.4.8. ᵝ  (CAN_BT) 

Ẓ ̔ 0x1C 

ᵝṿ̔ 0x0123 0000 

(32ᵝ)  

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

SCMOD LCMOD Ḡ  SJW[1:0] Ḡ  BS2[2:0] BS1[3:0] 

rw rw  rw  rw rw 

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

Ḡ  BAUDPSC[9:0] 

 rw 

 

ᵝ/ᵝ    

31 SCMOD Ḥ  

0̔ Ḥ  

1̔ᶏ Ḥ  

30 LCMOD Ḥ  

0̔ Ḥ  

1̔ᶏ Ḥ  

29:26 Ḡ  Ḡ ᵝṿȂ 

25:24 SJW[1:0] Ῥ ễ  

Ῥ ễ ᾝ = SJW[1:0]+1 

23 Ḡ  Ḡ ᵝṿȂ 

22:20 BS2[2:0] ᵝ 2 
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ᵝ 2 ᾝ =BS2[2:0]+1 

19:16 BS1[3:0] ᵝ 1 

ᵝ 1 ᾝ =BS1[3:0]+1 

15:10 Ḡ  Ḡ ᵝṿȂ 

9:0 BAUDPSC[9:0] №  

20.4.9.  (CAN_TMIx) (x=0..2) 

Ẓ ̔ 0x180̆0x190̆0x1A0 

ᵝṿ̔ 0xXXXX XXXX (bit0=0) 

(32ᵝ)  

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

SFID[10:0]/EFID[28:18] EFID[17:13] 

rw rw 

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

EFID[12:0] FF FT TEN 

rw rw rw rw 

 

ᵝ/ᵝ    

31:21 SFID[10:0]/EFID[28:1

8] 

 

SFID[10:0]̔ ‰  

EFID[28:18]̔  

20:16 EFID[17:13]  

EFID[17:13]̔  

15:3 EFID[12:0]  

EFID[12:0]̔  

2 FF  

0̔ ‰  

1̔  

1 FT  

0̔  

1̔  

0 TEN ᶏ  

̆ ᵝ 1 ꜚ Ȃ ̆ ҹ

̆ ᵝ ᴆ 0Ȃ 

0̔  

1̔ᶏ  
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20.4.10.  (CAN_TMPx) (x=0..2) 

Ẓ ̔0x184, 0x194, 0x1A4 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

TS[15:0] 

rw 

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

Ḡ  TSEN Ḡ  DLENC[3:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:16 TS[15:0]  

 

15:9 Ḡ  Ḡ ᵝṿȂ 

8 TSEN ᶏ  

0̔  

1 ᶏ̔ Ȃ TS[15:0] CAN_TMDATA1 DATA6 DATA7Ҭ 

CAN_CTLҬ TTCҹ1 ̆ ᵝ Ȃ 

7:4 Ḡ  Ḡ ᵝṿȂ 

3:0 DLENC[3:0] ̆DLENC[3:0] ῤ Ȃ 

20.4.11. data0  (CAN_TMDATA0x) (x=0..2) 

Ẓ ̔0x188, 0x198, 0x1A8 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

DB3[7:0] DB2[7:0] 

rw rw 

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

DB1[7:0] DB0[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DB3[7:0] 3 

23:16 DB2[7:0] 2 
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15:8 DB1[7:0] 1 

7:0 DB0[7:0] 0 

20.4.12. data1  (CAN_TMDATA1x) (x=0..2) 

Ẓ ̔0x18C, 0x19C, 0x1AC 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

DB7[7:0] DB6[7:0] 

rw rw 

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

DB5[7:0] DB4[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DB7[7:0] 7 

23:16 DB6[7:0] 6 

15:8 DB5[7:0] 5 

7:0 DB4[7:0] 4 

20.4.13. FIFO  (CAN_RFIFOMIx) (x=0,1) 

Ẓ ̔0x1B0, 0x1C0 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

SFID[10:0]/EFID[28:18] EFID[17:13] 

r r 

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

EFID[12:0] FF FT Ḡ  

r r r  

 

ᵝ/ᵝ    

31:21 SFID[10:0]/EFID[28:1

8] 

 

SFID[10:0]̔ ‰  

EFID[28:18]̔  

20:16 EFID[17:13]  
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EFID[17:13]̔  

15:3 EFID[12:0]  

EFID[12:0]̔  

2 FF  

0̔ ‰  

1̔  

1 FT  

0̔  

1̔  

0 Ḡ  Ḡ ᵝṿ 

20.4.14. FIFO  (CAN_RFIFOMPx) (x=0,1) 

Ẓ ̔0x1B4, 0x1C4 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

TS[15:0] 

r 

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

FI[7:0] Ḡ  DLENC[3:0] 

r  r 

 

ᵝ/ᵝ    

31:16 TS[15:0]  

 

15:8 FI[7:0]  

 

7:4 Ḡ  Ḡ ᵝṿ 

3:0 DLENC[3:0]  

DLENC[3:0] ῤ Ȃ 

20.4.15. FIFO data0  (CAN_RFIFOMDATA0x) (x=0,1) 

Ẓ ̔0x1B8, 0x1C8 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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DB3[7:0] DB2[7:0] 

r r 

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

DB1[7:0] DB0[7:0] 

r r 

 

ᵝ/ᵝ    

31:24 DB3[7:0] 3 

23:16 DB2[7:0] 2 

15:8 DB1[7:0] 1 

7:0 DB0[7:0] 0 

20.4.16. FIFO data1  (CAN_RFIFOMDATA1x) (x=0,1) 

Ẓ ̔0x1BC, 0x1CC 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

DB7[7:0] DB6[7:0] 

r r 

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

DB5[7:0] DB4[7:0] 

r r 

 

ᵝ/ᵝ    

31:24 DB7[7:0] 7 

23:16 DB6[7:0] 6 

15:8 DB5[7:0] 5 

7:0 DB4[7:0] 4 

20.4.17. └  (CAN_FCTL) 

Ẓ ̔0x200 

ᵝṿ̔0x2A1C 0E01 

(32ᵝ)  

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  HBC1F[5:0] Ḡ  FLD 

 rw  rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13:8 HBC1F[5:0] CAN1 ᾝ ᵝ  

֓ᵝ ӈCAN1 ᵝ ȂCAN0 ץ ҹ0~HBC1F-1 ̆

CAN1 ץ ҹHBC1F~27 Ȃ ֓ᵝ ṿҹ0 C̆AN0 ץ

ᶏ Ȃ ֓ᵝ ṿҹ28 ̆CAN1 ᶏץ Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 FLD  

0̔ᶏ  

1̔  

20.4.18.  (CAN_FMCFG) 

Ẓ ̔0x204 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  FMOD27 FMOD26 FMOD25 FMOD24 FMOD23 FMOD22 FMOD21 FMOD20 FMOD19 FMOD18 FMOD17 FMOD16 

 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 

FMOD15 FMOD14 FMOD13 FMOD12 FMOD11 FMOD10 FMOD9 FMOD8 FMOD7 FMOD6 FMOD5 FMOD4 FMOD3 FMOD2 FMOD1 FMOD0 

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿ 

27:0 FMODx  

0̔  

1̔↓  

20.4.19. ᵝ  (CAN_FSCFG) 

Ẓ ̔0x20C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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Ḡ  FS27 FS26 FS25 FS24 FS23 FS22 FS21 FS20 FS19 FS18 FS17 FS16 

 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 

FS15 FS14 FS13 FS12 FS11 FS10 FS9 FS8 FS7 FS6 FS5 FS4 FS3 FS2 FS1 FS0 

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 FSx ᵝ  

0̔16-bitᵝ  

1̔32-bitᵝ  

20.4.20. ῏ FIFO  (CAN_FAFIFO) 

Ẓ ̔0x214 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  FAF27 FAF26 FAF25 FAF24 FAF23 FAF22 FAF21 FAF20 FAF19 FAF18 FAF17 FAF16 

 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 

FAF15 FAF14 FAF13 FAF12 FAF11 FAF10 FAF9 FAF8 FAF7 FAF6 FAF5 FAF4 FAF3 FAF2 FAF1 FAF0 

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 FAFx ῏ FIFO 

0̔῏ FIFO0 

1̔῏ FIFO1 

20.4.21.  (CAN_FW) 

Ẓ ̔0x21C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  FW27 FW26 FW25 FW24 FW23 FW22 FW21 FW20 FW19 FW18 FW17 FW16 

 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 

FW15 FW14 FW13 FW12 FW11 FW10 FW9 FW8 FW7 FW6 FW5 FW4 FW3 FW2 FW1 FW0 
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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 FWx  

0̔  

1̔ ᵬ 

20.4.22. (x) (y)  (CAN_FxDATAy) (x=0..27, y=0,1) 

Ẓ ̔0x240+8*x+4*y, (x=0..27, y=0,1) 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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

FD31 FD30 FD29 FD28 FD27 FD26 FD25 FD24 FD23 FD22 FD21 FD20 FD19 FD18 FD17 FD16 

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

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

FD15 FD14 FD13 FD12 FD11 FD10 FD9 FD8 FD7 FD6 FD5 FD4 FD3 FD2 FD1 FD0 

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

 

ᵝ/ᵝ    

31:0 FDx  

Ҋ̔ 

0̔ Bit(x)Ҍ ҍ  

1̔ Bit(x) ҍ  

↓ Ҋ̔ 

0̔ Bit(x) ҹ0 

1̔ Bit(x) ҹ1 
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21. ұ ῃ ̂USBFS̃ 

USBFS ԍGD32VF103 ↓ Ȃ 

 ׃ .21.1

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 

21.2. 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 



                                                            GD32VF103 Ύ 

427 
 

21.3.  

21-1. 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
 

21.4. Ḥ  

21-1. USBFSḤ  

I/O    

VBUS ῀  

DM ῀/ ₮ №Ḥ D-  

DP ῀/ ₮ №Ḥ D+  

ID ῀ 
USB ≢̔

≢  

21.5. ⱳ  

21.5.1. 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 21-2. 

Һ Ҋ Ȃ 
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21-2. Һ Ҋ  

VBUS

DM

DP DP

DM

VBUS

5V ᶫ

( Һ

Ҋ )

VDD

U
S

B
 A

/B
 co

n
n

e
cto

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 21-3. OTG Ҋ 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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21-3. OTG Ҋ  

VBUS

DM

DP

ID

DP

ID

DM

VBUS

   

 5V ᶫ

VDD

U
S

B
 M

icro
/M

in
i 

co
n

n
e

cto
r

GPIO

USBFS

GND

 

21.5.2. 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 

21-4. Һ  

Power-off

Dis-connected Connected

Enabled

ᵝPPᵝ

 PP ᵝ  VBUS 

OTGҺ Ҋ

Ԋᴆ

Ԋᴆ

ᵝ

PPᵝ

Ԋᴆ

PEᵝ

A

 

ȁ ᵝ ≢ 

ᵬҹUSBҺ ̆ ⌠ѿҩ Ԋᴆ ŬSBFSᴪҹ ѿҩ ̕ ̆

⌠ѿҩ Ԋᴆ ̆ ᴪ ѿҩ Ȃ 

PRST └ᵝ ԍ USB ᵝ ↓Ȃ ץ ᵝ └ᵝץ ꜚѿҩUSB ᵝ ↓̆

└ᵝץ USB ᵝ ↓Ȃֽ ᶏ ̆ └ᵝ Ȃ 
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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

ҹ16ҩHCLK 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׆

↓Ҭ ₮ѿҩ Ȃ ₮ ̆ ‰

Ҋҩ Ȃ 

╠ ѿҩԊⱵ ғUSB ҩ ŬSBFSᴪᶏ SIE USB

҉֟ ԊⱵȂ 
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╠ ῤ̆ ╠ Ҍ ̆ ╠ ҹ ŬSBFSẢ

↓̆ ꜚ Ȃ ╠ ҹ ŬSBFSᴪẢ

ᴋᵥ ↓̆ ⌠ ╠ Ȃ 

21.5.3. USB ⱳ  

USB  

Ҋ ŬSBFS ∆ Ḡ Ȃ≠ VBUS ҉ 5V USBҺ ̆

USBFS ῀ᶫ ȂUSBFS ᾢ DPḤ ҉ ҉ ̆ӊ Һ ᴪ ⌠ѿҩ

ԊᴆȂ 

̔VBUS ⌠PA9 Ȃ 

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 ҹԋ └ó11ô̂ῃ Ȃ̃ 

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 ≠

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 
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21.5.4. 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

USBFS_GINTF Ҭ SESIF ᵝȂ ᴆ ᵝ ̆ ‰ ҹVBUS

5Vᶫ Ȃ 

21.5.5. FIFO 

USBFSҬ 1.25K FIFO Ữ ̆ FIFO USBFS ῤ SRAM Ȃ 

Һ  
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Һ Ҋ̆ FIFO №ҹ҈ҩ №̆№≢ ̔ ԍ Rx FIFOȁ ԍ

Tx FIFO ԍ Tx FIFOȂ IN

῍֣ Rx FIFO Ȃ OUT ῍֣ Tx FIFO

̆ OUT ῍֣ Tx FIFO Ȃ

USBFS_GRFLENȁUSBFS_HNPTFLEN USBFS_HPTFLEN̆ ᴆ ץ ҉ץ FIFO

Ẓ Ȃ 21-5. Һ FIFO SRAMҬ FIFO ̆

Ҭ ṿ 32ᵝҹ ᵝΏ Ȃ 

21-5. 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 21-6. Һ FIFO

FIFO Ữ ̆ Ҭ ṿ ץ ҹ ᵝ Ȃ

῍֣ FIFO ץ ῍֣ FIFŎ ҩ

ױ FIFO Ȃ USBFS ̆ ╠ ῀

̆ USBFS_GRXTATR/USBFS_GRSTATP ׆ Rx FIFOȂ 

21-6. Һ FIFO  

CH0 FIFO Write/Read

CH1 FIFO  Write/Read

1000h-1FFFh

CH7 FIFO  Write/Read

...

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_DIEPxTFLEN ̂x=0é3̃̆ FIFO

Ẓ Ȃ 21-7. FIFO SRAMҬ FIFO ̆ Ҭ ṿ

ץ 32ᵝΏ Ȃ 
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21-7. 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]

 

USBFSҹ ᶫԅҒ Ώ FIFOȂ 21-8. FIFO

FIFO Ữ ̆ Ҭ ṿ ץ ҹ ᵝ Ȃ

ҩ ױ FIFO Ȃ

USBFS_GRXTATR/USBFS_GRSTATP Rx FIFOɼ 

21-8. FIFO  

IEP0 FIFO Write

IEP1 FIFO  Write

1000h-1FFFh

IEP3 FIFO  Write

...

2000h-2FFFh

4000h-4FFFh

 

21.5.6. ᵬ Ύ 

№ USBFS ᵬ ΎȂ 

Һ  

ῃ ∆ ̔ 

1ȁ ̆ Tx FIFO ṿ ̆ USBFS_GAHBCS̆ ĞINTEN

ᵝ Ḡ ̕ 
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2ȁ ̆ ᵬ ̂Һ ȁ OTG ȁ̃ ֓OTG USB ̆

USBFS_GUSBCS̕ 

3ȁ ̆ USBFS_GCCFG̕ 

4ȁ ̆ USBFS_GRFLENȁUSBFS_HNPTFLEN_DIEP0TFLENȁ

USBFS_HPTFLEN̆ FIFO̕ 

5ȁ USBFS_GINTENᶏ Һ Ҭ ̆ ᵝUSBFS_GAHBCS

GINTENᵝᶏ ῃ Ҭ ̕ 

6ȁ USBFS_HPCS̆ ᵝPPᵝ̕ 

7ȁ ̆ ̆ USBFS_HPCS PCDᵝ̆ ᵝPRSTᵝ̆

ѿ ᵝ̆ 10 ̆ PRSTᵝ̕ 

8ȁ USBFS_HPCS PEDCҬ ̆ PEᵝץ ⱳ ᶏ ̆

PSᵝץ ̆ӊ ̆ ᴆ SOF ̆ USBFS_HFT

Ȃ 

∆ ᶏ ̔ 

1ȁ ᴰ ȁ ȁ Ḥ ̆ USBFS_HCHxCTL̆ ̆

Ḡ ᵝCEN CDISḠ ̕ 

2ȁ USBFS_HCHxINTEN̆ Ҭ ᶏ ᵝ̕ 

3ȁ USBFS_HCHxLEN̆PCNT ѿ ᴰ Ҭ ̆TLEN ѿ ᴰ Ҭ

̕ 

4ȁ ԍOUT ̆ PCNTҹ1̆ ԍTLENȂ PCNT ԍ1 ╠̆PCNT-1ҩ

ҹ ῒ̆ USBFS_HCHxCTL ᵝMPL ӈȂ ѿ

PCNTȁTLEN MPL ⌠Ȃ ₮ѿҩ ̆

TLENҹ0̆PCNTᵝ1̕ 

5ȁ ԍIN ̆ ҹ INԊⱵ ӊ╠̆ Ҍ ̆ TLEN

ҹRx FIFO ṿ̕ 

6ȁ 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 ̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ̕ 

3ȁ ᶏ ̕ 

4ȁ ᴆᶏ IN ̆USBFS ↓Ҭ ѿҩRx ̕ 

5ȁ Rx ⌠ ↓ ŬSBFS Ȃ ԍ

ԊⱵ ̆ ̆USBFS USB ҉ INԊⱵ̕ 
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6ȁ INԊⱵ ̂ ⌠ACK ̃̆USBFS ⌠ ῀Rx FIFŎACK

ᵝ ̆ ↕̆ ̂NAK̃ᴪ ԊⱵ ̕ 

7ȁ 5 INԊⱵ ̆ 2 PCNT ṿ 1 ̆ ᴪ 3̆

▼Ҋ Ȃ 5Ҭ INԊⱵ ⱳ ̆ ᴪ 3 Ῥ

̕ 

8ȁ ᴰ Ҭ ԊⱵ ⱳ ŬSBFS TF ῀Rx FIFO

̆ ̆ ᴆ ̆Ῥ TF ȂUSBFS

TF ᴰ ⱳ ̕ 

9ȁ ̆ ԍ ̆ ҹῒזᴰ Ạ‰ Ȃ 

OUTᴰ ᵬ ̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ᶏ ̕ 

3ȁ Ώ῀ Tx FIFÔ Tx FIFO Tx FIFÕȂ

Ώ῀FIFO ̆USBFS ↓Ҭ֟ ѿҩTx ̆ ғ USBFS_ 

HCHxTLENҬ TLENṿ⁞ ̆⁞ ṿ ԍ Ώ ̕ 

4ȁ ⌠ ↓ ŬSBFS Ȃ Ԋ

Ⱶ ̆USBFS USB ҉ OUTԊⱵ̕ 

5ȁ OUTԊⱵ ̆ USBFS_HCHnTLEN ᵝPCNT⁞1Ȃ

ԊⱵ ̂ ⌠ACK ̃̆ ACK ᵝ ̆ ↕̆ ̂NAK̃ᴪ ԊⱵ

̕ 

6ȁ 5 OUTԊⱵ ғ 2 PCNT ṿ 1 ̆ ᴪ 3̆

▼Ҋ Ȃ 5Ҭ OUTԊⱵ ⱳ ̆ ᴪ 3

Ῥ ̕ 

7ȁ ᴰ Ҭ ԊⱵ ⱳ ̆USBFS TF ᴰ ⱳ ̕ 

8ȁ ̆ ԍ ̆ ҹῒזᴰ Ạ‰ Ȃ 

 

ῃ ∆ ̔ 

1ȁ ̆ Tx FIFO ṿ ̆ USBFS_GAHBCS̆ ĞINTEN

ᵝ Ḡ ̕ 

2ȁ ̆ ᵬ ̂Һ ȁ OTG ȁ̃ ֓OTG ȁUSB ̆

USBFS_GUSBCS̕ 

3ȁ ̆ USBFS_GCCFG̕ 

4ȁ ̆ USBFS_GRFLENȁUSBFS_HNPTFLEN_DIEP0TFLENȁ

USBFS_HPTFLEN̆ FIFO̕ 

5ȁ USBFS_GINTENᶏ ȁ ȁSOFȁ ҽ USB ᵝҬ ̆

ᵝUSBFS_GAHBCS GINTENᵝᶏ ῃ Ҭ ̕ 

6ȁ ̆ ̆ USBFS_DCFG̕ 

7ȁ ҉Һ ҉ ̆Һ USB ҉ ᵝ̆ USBFS_GINTF

RSTҬ ̕ 

8ȁ USBFS_GINTF ENUMFҬ Ȃ 

∆ ᶏ ̔ 



                                                            GD32VF103 Ύ 

437 
 

1ȁ ᴰ ȁ Ḥ ̆ USBFS_DIEPnCTL 

USBFS_DOEPxCTL̕ 

2ȁ USBFS_DIEPINTEN USBFS_DOEPINTEN̆ ᵝ Ҭ ᶏ ᵝ̕ 

3ȁ USBFS_DIEPxLEN USBFS_DOEPxLEN P̆CNT ѿ ᴰ Ҭ ̆

TLEN ѿ ᴰ Ҭ ̕ 

4ȁ ԍ IN ̆ PCNT ԍ 1̆ ԍ TLENȂ PCNT ԍ 1̆╠

PCNT-1ҩ ҹ ῒ̆ USBFS_DIEPxCTL ᵝMPL

ӈȂ ѿ PCNTȁTLEN MPL ⌠Ȃ ₮ѿ

ҩ ̆ TLENҹ 0̆PCNTᵝ 1̕ 

5ȁ ԍ OUT ̆ ҹ IN ԊⱵ ӊ╠̆ Ҍ ̆

TLEN ҹ Rx FIFO ṿ̕ 

6ȁ ᵝ USBFS_DIEPxCTL USBFS_DOEPxCTL EPENᵝᶏ Ȃ 

̔ 

USBFS_DIEPnCTL USBFS_DOEPnCTL EPENᵝ ̆ ץ ᴋᵥ

Ṝ  

INᴰ ᵬ ̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ᶏ IN ̕ 

3ȁ Ώ῀ Tx FIFŎ Ώ῀FIFŎUSBFS⁞ USBFS_DIEPxLEN

TLEN ṿ̆ῒ⁞ ṿ ԍ Ώ ̕ 

4ȁ INפ ̆USBFS ̆ USB ҉ ԊⱵ ̆USBFS_DIEPxLEN

PCNTṿ⁞1Ȃ ԊⱵ ⱳ ̂ ⌠ACK ̃̆ ACK ̆ ̆

ῒז ԊⱵ ̕ 

5ȁ ѿ ᴰ ⱳ ̆USBFS ѿҩTF ᵝץ ᴰ ⱳ ̆

IN Ȃ 

OUTᴰ ᵬ ̂DMA ̃̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ᶏ ̕ 

3ȁ OUTפ ŬSBFS ԍRx FIFO NAK Ȃ

ԊⱵ ⱳ ̂USBFS Ḡ ⌠Rx FIFŎ ACK ̃̆

USBFS_DOEPxLEN PCNTṿ⁞1Ȃ ԊⱵ ⱳ ̂ ⌠ACK ̃̆ ACK

̆ ̆ῒז ԊⱵ ̕ 

4ȁ ѿ ᴰ ⱳ ŬSBFS TF ῀Rx FIFO

̆ ̆ ᴆ ̆Ῥ TF ȂUSBFS TF

ᴰ ⱳ ȂUSBFS ѿҩTF ᵝץ ᴰ ⱳ ̆ OUT

Ȃ 

21.6. Ҭ  

OTG ң Ҭ ̔ῃ Ҭ ȁ Ҭ Ȃ 
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ῃ Ҭ ᴆ Һ Ҭ ̆ῃ Ҭ ᵝ USBFS_GINTF ̆

↓ҽ 21-2. USBFS ῃ Ҭ ҬȂ 

21-2. USBFS ῃ Ҭ  

Ҭ    

SEIF ᴪ Ҭ  Һ  

DISCIF Ҭ  Һ  

IDPSC ID  Һ  

PTXFEIF Tx FIFO Ҭ  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 FIFO Ҭ  Һ  

RXFNEIF Rx FIFO Ҭ  Һ  

SOF  Һ  

OTGIF OTG Ҭ  Һ  

MFIF Ҭ  Һ  

Ҭ ץ USBFS ԍ ̆ ᶏ USBFS Ả Ȃ

USBFS_GINTF ᵝWKUPIF Ȃ  
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21.7. USBFS  

USBFS ̔0x5000 0000 

21.7.1. ῃ └ҍ  

ῃ OTG └  (USBFS_GOTGCS) 

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  

ֽ̔ Һ Ҋ  



                                                            GD32VF103 Ύ 

440 
 

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 SRP ᴪ Ȃ

USBFS_GOTGINTF Ҭ SRPEND └ᵝ ᵝ ̆ ᴆ ץ └ᵝ

Ώ 0 USBFS_GOTGINTF Ҭ SRPEND └ᵝ └ᵝȂ 

0̔ ᴪ  

1̔ᴪ  

ֽ̔ Ҋ  

0 SRPS SRPᴪ ⱳ 

SRP ᴪ ⱳ ̆ ᵝ ῤ ᵝȂ SRPREQ └ᵝ ᵝ ̆
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ᵝ Ȃ 

0̔SRPᴪ  

1̔SRPᴪ ⱳ 

ֽ̔ Ҋ  

ῃ OTGҬ  (USBFS_GOTGINTF) 

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 

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
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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_GAHBCS) 

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 

̔ 

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  
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1̔ῃ Ҭ ᶏ  

̔ Һ Ҋ̆  

ῃ USB └  (USBFS_GUSBCS) 

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  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 ῀

 

0̔  

1̔Һ  

└ᵝ ̆ 25ms̆ ֟ ᵬ Ȃ 

̔ Һ Ҋ̆  

28:14 Ḡ  Ḡ ᵝṿ 

13:10 UTT[3:0] USB  

ץ  

ֽ̔ Ҋ  
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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_GRSTCTL) 

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 

Ḡ

 

T
X
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] 

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 ‖┘ 
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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 

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_GINTF) 

Ẓ ̔0x0014 

ᵝṿ̔0x0400 0021 

̂32ᵝ̃  

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

U
P

IF
 

S
E

S
IF

 

D
IS

C
IF

 

ID
P

S
C

 

Ḡ

. 

P
T

X
F

E
IF

 

H
C

IF
 

H
P

IF
 

Ḡ

 

P
X

N
C

IF
/ 

IS
O

O
N

C
IF

 

IS
O

IN
C

IF
 

O
E

P
IF

 

IE
P

IF
 

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

IF
 

IS
O

O
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 

̔ 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 ⌠ ̆USB ῤ ᵝ ᵝȂ ᴆ

USBFS_HPCSR ץ Ҭ Ȃ ֟ Ҭ
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̆ 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 

Ҋ ῒ̆Ҭѿҩ IN ѿҩҬ ŬSBFS ᵝ ᵝȂ ᴆ

ᾢ USBFS_DAEPINT ץ ̆

USBFS_DIEPxINTF ץ ֟ Ҭ ᵝȂ ֟ Ҭ

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 
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ֽ̔ 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 

ֽ̔ 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
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̆USBFS ᵝ Ҭ ᵝȂ ֓ ᵬҌᴪ֟ ᵬ Ȃ 

̔ Һ Ҋ̆  

0 COPM ╠ ᵬ  

0̔  

1̔Һ  

̔ Һ Ҋ̆  

ῃ Ҭ ᶏ  (USBFS_GINTEN) 

Ẓ ̔0x0018 

ᵝṿ̔0x0000 0000 

ҩ ῃ Ҭ ̂USBFS_GINTF̃ѿ ᵬ Ҭ Ȃ Ҭ ᶏ

ᵝ ̆ Ҭ Ҍᴪ֟ Ȃ ̆ ῃ Ҭ ᵝᶭ ᴪ ᵝȂ 

̂32ᵝ̃  

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

Ḡ

 

rw rw rw rw  rw rw r  rw rw rw rw  
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E
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F

IE
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IE

 

R
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IE

 

S
P

IE
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IE

 

Ḡ

 

G
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IN
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IE
 

N
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X

F
E

IE
 

R
X

F
N

E
IE

 

S
O

F
IE

 

O
T

G
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  
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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  

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  
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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  

ֽ̔ 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  
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̔ 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  

̔ ҊҍҺ Ҋ̆  

0 Ḡ  Ḡ ᵝṿ 

ῃ / ₮

(USBFS_GRSTATR/USBFS_GRSTATP) 

Ẓ ̔0x001C 

₮ Ẓ ̔0x0020 

ᵝṿ̔0x0000 0000 

ᵬ̆ FIFOҬ Ȃ ₮

ᵬ̆ ₮Rx FIFO Ȃ 

Һ Ҋ̆Rx FIFOҬ ΐ Ҍ ӈȂ ῃ Ҭ

̂USBFS_GINTF Ҭ̃ FIFO Ҭ ᵝ̂ RXFNEIF̃ ᵝ ̆ ᴆ

Ȃ 

(32ᵝ)  

Һ ̔ 

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 
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] 

r r r 
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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 

00̔DATA0 

10̔DATA1 

01̔DATA2 

11̔MDATA 

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

 

B
C

O
U

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  
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16:15 DPID[1:0] PID 

⌠ OUT PID 

00̔DATA0 

10̔DATA1 

01̔DATA2 

11̔MDATA 

14:4 BCOUNT[10:0]  

 

3:0 EPNUM[3:0]  

╠  

ῃ FIFO  (USBFS_GRFLEN) 

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_DIEP0TFLEN) 

Ẓ ̔0x0028 

ᵝṿ̔0x0200 0200 

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

H
N

P
T

X
F

D
/ 

IE
P

0
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
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_HNPTFQSTAT) 

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

 

N
P

T
X

R
Q

T
O

P
[6

:0
] 

N
P

T
X
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S
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:0
] 
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 r r 

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

N
P

T
X

F
S

[1
5

:0
] 

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  (0ÒnÒ8) 

ῒ̔זḠ  

15:0 NPTXFS[15:0] Tx FIFO  

FIFO▼ᵩ  

ץ 32ᵝ  

0̔ Tx FIFOҹ  

1̔1ҩ  

2̔2ҩ  

n̔nҩ (0ÒnÒNPTXFD) 

ῒ̔זḠ  

ῃ ῤ  (USBFS_GCCFG) 

Ẓ ̔0x0038 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

 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_CID) 

Ẓ ̔0x003C 

ᵝṿ̔0x0000 1000 
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֟ ID 

̂32ᵝ̃  

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 ῤ ID 

ᴆ Ώ῀ ṿ̆ ≠ ṿҹ ֟ ѿҩ ѿ IDȂ 

Һ FIFO  (USBFS_HPTFLEN) 

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_DIEPxTFLEN) (x = 1..3 ῒ̆Ҭ xҹ FIFO

) 

Ẓ ̔0x0104 + (FIFO_number ï 1) × 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  

21.7.2. Һ └  

Һ └  (USBFS_HCTL) 

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

 

 

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

 

C
L
K

S
E

L
 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 CLKSEL USB  

01̔48MHz  

ῒ̔זḠ  

Һ  (USBFS_HFT) 

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 ŬSBFS

╠ ̆ ѿҩ ṿ̆ ғ ᴆ ץ ᵝ Ώṿץ ṿȂ ṿ

Ҋץ ̔ 

ῃ ̔48MHz 

ᵞ ̔6MHz 

Һ Ḥ Ḡ  (USBFS_HFINFR) 

Ẓ ̔0x0408 
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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_HPTFQSTAT) 

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

] 

r 

 

ᵝ/ᵝ    

31:24 PTXREQT[7:0] Tx ↓  
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↓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  (0ÒnÒ8) 

ῒ̔זḠ  

15:0 PTXFS[15:0] FIFO  

FIFO▼ᵩ  

ץ 32ᵝ  

0̔ FIFOҹ  

1̔1ҩ  

2̔2ҩ  

n̔nҩ ̂0ÒnÒPTXFD)̃ 

ῒ̔זḠ  

Һ Ҭ  (USBFS_HACHINT) 

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

 

 

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

] 
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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_HACHINTEN) 

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 Ҭ ᶏ  

0̔ nҬ  

1̔ᶏ nҬ  

ѿᵝ ѿҩ ̔ᵝ ף0 0̆ᵝ ף7 7 

Һ └  (USBFS_HPCS) 

Ẓ ̔0x0440 

ᵝṿ̔0x0000 0000 

└ ҹ̆ ғӞ ѿ֓ ᵝȂ Ҭ PRSTȁ

PEDC PCD ᵝ USBFS ᵝ ̆USBFS_GINTF Ҭ HPIF ᵝᴪ ᵝȂ 

̂32ᵝ̃  
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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

] 

Res 

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  

⌠ 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╠ Ḡ̆

VBUS ҉ΐ ᶫ Ȃ 

0̔  

1̔ ᶫ  

11:10 PLST  

USB ╠  

ᵝ 10̔DP  

ᵝ 11̔DM  

9 Ḡ  Ḡ ᵝṿ 

8 PRST ᵝ 

└ᵝץ USB ҉ ꜚѿҩ ᵝḤ Ȃ Ả ᵝḤ

̆ └ᵝȂ 

0̔ Ҍ ᵝ  

1̔ ԍ ᵝ  

7 PSP  

└ᵝ ῀ Ȃ └ᵝ ᵝ ̆ Ả SOF

פ Ȃ └ᵝ Ҋץ ᵬ Ȃ 

ᵝ Ҭ PRST └ᵝ 
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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_HCHxCTL) (x = 0é7̆ῒҬ xҹ ) 

Ẓ ̔0x0500 +̂  × 0x20̃ 

ᵝṿ̔0x0000 0000 

̂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 
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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  

ҍ Ḥ USB Ȃ 

21:20 Ḡ  Ḡ ᵝṿ 

19:18 EPTYPE  

ҍ Ḥ ᴰ  

00̔ └ 

01̔  

10̔  

11̔Ҭ  

17 LSD ᵞ  

ҍ Ḥ ѿҩᵞ Ȃ 

16 Ḡ  Ḡ ᵝṿ 

15 EPDIR  

ҍ Ḥ ᴰ  

0̔OUT 

1̔IN 

14:11 EPNUM  

ҍ Ḥ  

10:0 MPL  
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Һ xҬ  (USBFS_HCHxINTF) (x = 0é7̆ῒҬ x = ) 

Ẓ ̔0x0508 +̂  × 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 ℗  

IN ԊⱵ 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 ̆

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  
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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 PCNT ᵝ⁞⌠ 0 ̆ ᵝ

ᵝȂ 

ԍ OUT ̆ ᴆ׆ RxFIFOҬ ₮ѿҩ TF ̆ ᵝ

ᵝȂ 

Һ xҬ ᶏ  (USBFS_HCHxINTEN) (x = 0é7̆ῒҬ x = ) 

Ẓ ̔0x050C +̂  × 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

 

 

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  
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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  

0 TFIE ᴰ Ҭ ᶏ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

Һ x  (USBFS_HCHxLEN) (x = 0é7̆ῒҬ x = ) 

Ẓ ̔0x0510 +̂  × 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 
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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 IN ᴰ ̆ ᵝ ѿҩ PID̆ ғ PID

Ҍ ̆ 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 OUT ᴰ ̆ ᵝ ҹ OUT ᴰ Ҭ Ȃ ᴆ

ᶏ ӊ╠Ώ ᵝ Ȃ ᴆ DMA FIFOҬΏ῀ѿҩ

̆ ᵝ ץ Ҭ ⁞ Ȃ 

ԍ IN ᴰ ̆ ᴆ DMA ׆ RxFIFO Ҭ ѿҩ ̆ ᵝ Ӟץ Ҭ

⁞ Ȃ 

21.7.3. └  

 (USBFS_DCFG) 

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 
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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
H

 

D
S

[1
:0

] 

 rw rw  rw rw 

 

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 

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_DCTL) 

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

 

 

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

Ḡ

 

P
O

IF
 

C
G

O
N

A
K

 

S
G

O
N

A
K

 

C
G

IN
A

K
 

S
G

IN
A

K
 

Ḡ

 

G
O

N
S

 

G
IN

S
 

S
D

 

R
W

K
U

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 

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 
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0̔  

1̔  

0 RWKUP  

̆ ᴆ ᵝ ѿҩ Ḥ Һ USB  

0̔ Ḥ  

1̔ Ḥ  

 (USBFS_DSTAT) 

Ẓ ̔0x0808 

ᵝṿ̔0x0000 0000 

Ҋ USBFS Ḥ Ȃ 

̂32ᵝ̃  
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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 

01̔ῃ  

ῒ̔זḠ  

0 SPST  

ᵝ ԍ Ȃ 

0̔  

1̔ Ҍ  
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IN Ҭ ᶏ  (USBFS_DIEPINTEN) 

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 

Ḡ

 

 

IE
P

N
E

E
N

 

Ḡ

 

E
P

T
X

F
U

D
E

N
 

C
IT

O
E

N
 

Ḡ

 

E
P

D
IS

E
N

 

T
F

E
N

 

 rw rw  rw rw  rw rw 

 

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  
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OUT Ҭ ᶏ  (USBFS_DOEPINTEN) 

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  ọ Ӡּפѭ 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  
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Ҭ  (USBFS_DAEPINT) 

Ẓ ̔0x0818 

ᵝṿ̔0x0000 0000 

ѿҩ Ҭ ̆USBFS 1 ᵝ̆ ᴆ

Ҭ Ҭ Ȃ 

̂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_DAEPINTEN) 

Ẓ ̔0x081C 

ᵝṿ̔0x0000 0000 

ᴆᶏ Ҭ ̆ Ҭ ᵝ 1

USBFS_GINTF Ҭ OEPIF IEPIFȂ 

̂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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 rw 

 

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_DVBUSDT) 

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
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Ȃ 

VBUS ‖  (USBFS_DVBUSPT) 

Ẓ ̔0x082C 

ᵝṿ̔0x0000 05B8 

̂32ᵝ̃  
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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 FIFO Ҭ ᶏ  (USBFS_DIEPFEINTEN) 

Ẓ ̔0x0834 

ᵝṿ̔0x0000 0000 

IN Tx FIFO Ҭ ᶏ ᵝ 

̂32ᵝ̃  
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 rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ҹ ᵝṿ 

3:0 IEPTXFEIE[3:0] IN Tx FIFO Ҭ ᶏ ᵝ 

└ USBFS_DIEPxINTF TXFE ᵝ ѿҩ

USBFS_DAEPINT Ҭ ᵝ 

Bit0 IN 0̆Bit5 IN 5 

0̔ FIFO Ҭ  

1̔ᶏ FIFO Ҭ  

IN 0 └  (USBFS_DIEP0CTL) 

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 
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ᴆ ᵝ ᵝ NAKSᵝ 

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 GINS ᵝᴨᾢ ̆ STALL NAKS ᵝ ᵝ̆

STALLᵝ Ȃ 

20 Ḡ  Ḡ ҹ ᵝṿ 

19:18 EPTYPE[1:0]  

ҹô00ô,└ Ȃ 

17 NAKS NAK  

STALL ᵝ 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_DIEPxCTL) (x = 1..3, 3 ) 

Ẓ ̔0x0900 + (x * 0x20) 

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 PID( ԍҬ IN ) 

ᴆ 1 ᵝ 1 DPIDᵝ 

28 SEVENFRM  

 

SD0PID 

Ẽ ( ԍ IN ) 

ᴆ 1 ᵝ EOFRMᵝ 

DATA1( 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  

IN פ ̆ ᴆ ץ 1 ᵝ STALL Ȃ ᵝ

NAKSᵝ USBFS_DCTL GINSᵝᴨᾢ ̆ STALL NAKSᵝ

ᵝ̆STALLᵝ Ȃ 

ԍ └ IN ̔ 

OUT ⌠ SETUPפ ̆ USBFS ץ ᵝ̆ ᴆҌ

ᵝȂ 

ԍҬ IN ̔ 

ᴆ ץ ᵝȂ 

20 Ḡ  Ḡ ҹ ᵝṿ 
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19:18 EPTYPE[1:0]  

ӈ ᴰ ̔ 

00̔ └ 

01̔  

10̔  

11̔Ҭ  

17 NAKS NAK  

STALL ᵝ 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_DOEP0CTL) 

Ẓ : 0x0B00 

ᵝṿ: 0x0000 8000 

̂32ᵝ̃  
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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

SETUP פ ̆USBFS ᵝȂ ᵝ NAKS ᵝ

USBFS_DCTL GINSᵝᴨᾢ ̆ STALL NAKSᵝ ᵝ S̆TALL

ᵝ Ȃ 

20 SNOOP  

ᵝ └OUT ̆ Ҭ ŬSBFSҌῬ CRC

ṿ 

0̔  

1̔ ᶏ  

19:18 EPTYPE[1:0]  

ԍ └ ̆ ᵝ ҹò00ñ 

17 NAKS NAK  

STALL ᵝ USBFS_DCTL ᵝ GINS ̆ ᵝ └

USBFS NAK ̔ 

0̔ Rx FIFO ̆USBFS  

1̔USBFSҹ OUTԊⱵ NAK  

ᵝ ᵝ̆ CNAK SNAKᵝ └ ᵝ 

16 Ḡ  Ḡ ҹ ᵝṿ 
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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_DOEPxCTL)  (x= 1..3, x ) 

Ẓ ̔0x0B00 + (x * 0x20) 

ᵝṿ̔0x0000 0000 

ᴆ └ OUT ץ0 ҩ OUT  
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ᵝ/ᵝ    

31 EPEN ᶏ  

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 PID( ԍҬ OUT ) 
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ᴆ 1 ᵝ ᵝ DPIDᵝ 

28 SEVENFRM 

 

SD0PID 

Ẽ ̂ ԍ OUT ̃ 

ᴆ 1 ᵝ EOFRMᵝ 

DATA0 PID( 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  

OUT ԊⱵҬ̆ ᴆ ץ 1 ᵝ STALL Ȃ ᵝ

NAKSᵝ USBFS_DCTL GINSᵝᴨᾢ ̆ STALL NAKSᵝ

ᵝ̆STALLᵝ Ȃ 

ԍ └ OUT ̔ 

OUT SETUPפ ̆ USBFS ץ ᵝ̆ ᴆҌ ᵝȂ 

ԍҬ OUT  

ᴆ ץ ᵝ 

20 SNOOP  

ᵝ └OUT ̆ Ҭ ŬSBFSҌῬ CRC

ṿ 

0̔  

1̔ ᶏ  

19:18 EPTYPE[1:0]  

ӈ ᴰ  

00̔ └ 

01̔  

10̔  

11̔Ҭ  

17 NAKS NAK  

STALL ᵝ USBFS_DCTL ᵝ GONS ̆ ᵝ └

USBFS NAK ̔ 

0̔ Rx FIFO ̆  

1̔USBFSҹ OUTԊⱵ NAK  

ᵝ ᵝ̆ CNAK SNAKᵝ └ ᵝ 

16 EOFRM 

 

 

 

 

Ẽ ̂ ԍ OUT ̃ 

ԍ ᴰ ̆ ᴆ ᶏ ᵝ └ USBFS Ẽ

OUTԊⱵ̆ ╠ Ẽ Ҍ ᵝ̆USBFSҌḠ  

0̔ Ẽ  

1̔  
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5 Ḡ  Ḡ ҹ ᵝṿ 

4 EPTXFUD Tx FIFOҊ  
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ѿҩ └ OUT 3ҩ SETUP ̆ Ȃ 

5 Ḡ  Ḡ ҹ ᵝṿ 
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01̔1ҩ  
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1 SHCLK Ả HCLK 

Ả HCLK̆  
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0̔HCLK Ả  

1̔HCLKẢ  

0 SUCLK Ả USB  

Ả USB ̆  

0̔USB Ả  

1̔USB Ả  
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22.  

22-1.  
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