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23. TFT-LCD ̂TLĨ ............................................................................................ 567 

 567 ............................................................................................................................. ׃ .23.1

23.2. Һ  ..................................................................................................................... 567 

23.3.  ..................................................................................................................... 567 

23.4. Ḥ  .................................................................................................................. 568 



                                                            GD32F20x Ύ 

15 
 

23.5. ⱳ  ..................................................................................................................... 568 

23.5.1. LCD  .................................................................................................................................. 568 

23.5.2. Ἕ DMAⱳ  ................................................................................................................................ 569 

23.5.3. Ἕ  ........................................................................................................................................... 570 

23.5.4. ⱳ  ........................................................................................................................... 570 

23.5.5. Layer  ................................................................................................................................ 571 

23.5.6. ꜚ ................................................................................................................................................... 571 

23.5.7. Ҭ  ................................................................................................................................................... 571 

23.6. TLI  .................................................................................................................... 573 

23.6.1. ‖  (TLI_SPSZ) ................................................................................................ 573 

23.6.2.  (TLI_BPSZ) ........................................................................................................ 573 

23.6.3.  (TLI_ASZ) ........................................................................................................... 574 

23.6.4. (TLI_TSZ) ................................................................................................................. 574 

23.6.5. └  (TLI_CTL) ................................................................................................................... 575 

23.6.6.  (TLI_RL) ......................................................................................................... 576 

23.6.7.  (TLI_BGC) ...................................................................................................... 577 

23.6.8. Ҭ ᶏ  (TLI_INTEN)....................................................................................................... 577 

23.6.9. Ҭ  (TLI_INTF) .......................................................................................................... 578 

23.6.10. Ҭ  (TLI_INTC) ............................................................................................. 579 

23.6.11.  (TLI_LM) ............................................................................................................. 579 

23.6.12. ╠Ἕ ᵝ  (TLI_CPPOS) ........................................................................................ 580 

23.6.13.  (TLI_STAT) ............................................................................................................. 580 

23.6.14. x └  (TLI_LxCTL) ............................................................................................... 581 

23.6.15. x ᵝ  (TLI_LxHPOS) ........................................................................... 581 

23.6.16. x ᵝ  (TLI_LxVPOS) ........................................................................... 582 

23.6.17. x ṿ  (TLI_LxCKEY) ....................................................................................... 582 

23.6.18. x Ἕ  (TLI_LxPPF) ...................................................................................... 583 

23.6.19. x Alpha  (TLI_LxSA) ..................................................................................... 584 

23.6.20. x  (TLI_LxDC) ........................................................................................ 584 

23.6.21. x  (TLI_LxBLEND) ......................................................................................... 584 

23.6.22. x  (TLI_LxFBADDR) .............................................................................. 585 

23.6.23. x  (TLI_LxFLLEN) ...................................................................................... 586 

23.6.24. x  (TLI_LxFTLN) ........................................................................................ 586 

23.6.25. x  (TLI_LxLUT) ................................................................................... 587 
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1. Ữ  

GD32F20x ↓֟ ̆ ARMÈ CortexÊ-M3ῤ ȁ Ữ

ȂARMÈ CortexÊ-M3ῤ Ҋѿף ῤ ̆ ԅ Ȃ ֓

ץ ȁγ ⱳ ̆ ԅ Ȃ ARMÈ CortexÊ-

M3 ῤ Ҭ ICodeȁDCode System ҈ AHB Ȃ Ữ ̆ ῒ

Ữ Ҍ ̆ 3 ≢ Ҭ ⌠ № Ȃ Ữ ᵫ ̆

ῤ ץ ⌠ 4GB Ữ ̆ᶏ ΐ Ȃ 

1.1. ARM Cortex-M3ῤ  

ARMÈ CortexÊ-M3 32-bit ῤ ̆ ȁᵞⱳ └ ≢ Ȃ

ᶫ Thumb-2 פ ȁ ᴆ ȁᵞҬ ȁᵝ ᵬ

ȂARMÈ CortexÊ-M3 ԍ ARMv7 ̆ Thumb Thumb-2 פ ȂҊ ↓₮

CortexѾ-M3 ᶫ ѿ֓ ̔ 

Â ̆ ԍ I-Code ȁD-Code ȁ ȁҒ (PPB)ץ Ғ

(AHB-AP) ԑ ̕ 

Â Ҭ └ (NVIC) 

Â ᾝ(FPB) 

Â ᾝ(DWT) 

Â פ ᾝ(ITM) 

Â ұ JTAG (SWJ-DP) 

Â ᾝ(TPIU) 

Â ῀ ᾝ(ETM) 

1-1. CortexÊ-M3 Ҋ̆῏ԍ Ḥ ̆ ARM® CortexÊ-M3 

Ύ. 
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1-1. CortexÊ-M3  

ETMCM3Core

Istruction Data

NVIC

Interrupts

Sleep

Debug

MPU

FPB DWT ITM

Cotex-M3

TPIU

Trigger

APB

i/f

Bus

Matrix

Private Peripheral Bus

(internal)

AHB-AP
SW/

SWJ-DP
SW/

JTAG

INTNMI

INTISR[239:0]

SLEEPING

SLEEPDEEP

ROM 

Table

Private 

Peripheral 

Bus

(external)

Trace port 

(serial wire 

or multi-pin)

I-code bus

D-code bus

System bus

 

1.2.  

1-2. GD32F20x Connectivity line ↓ Ҋ ȂAHB ԍ AMBA 

3.0 AHB-LITE ̆ ѿ AHB̆ ԅ Ҭ Һ ׆ ӊ

ḤȂAHB CortexÊ-M3 ῤ ICode ȁDCode ȁ ȁDMA0ȁ

DMA1ȁEthernet̆ץ TLDI ῍ 7 ҩҺ ȂICode פ ̆ Ӟ ף׆ץ

Ữ ̂0x0000 0000~0x1FFF FFFF̃ ₮ CortexÊ-M3 ῤ ȂDCode 

̆Һ ԍ Ώ ̆ Ӟ ԍף Ữ Ȃҍӊ ᵌ̆ ԍ

פ ȁ ⱴ Ữץ Ȃ Ữ ⅞№ҹ ῤ SRAM 

ȁ Ữ ץ ȂAHB flash Ữ ICode 

DCode ȁ ῤ SRAM0ȁSRAM1ȁSRAM2ȁ Ữ └ ץ̆ AHB1 AHB2

῍ 8ҩ׆ Ȃ 

AHB1 ҍ₃Ӎ AHB ̆ ң AHB-APB ̆ ץ

AHB1 ץ ңҩ APB ӊ ῃ Ȃң APB ↕ҍ APB 

ȂAPB1 └ҹ 60MHz ĂPB2 ↕ ῃ ̂ᶭ ᴆ ̆

120MHz Ȃ̃ 
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1-2. GD32F20x Connectivity line ↓  

NVIC
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Flash
Memory 

Controller

Flash
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EXMC
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SPI0
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WWDGT

Slave
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POR/PDR
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Fmax : 144MHz
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Master

CAN1

SPI1~2
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TIMER
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TIMER0
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0
M

H
z

SRAM0

SRAM1
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Slave
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SDIO CRC RCUUSB
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USART5
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UART6~7
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1.3. Ữ  

ARMÈ CortexÊ-M3 ᵫ ̆ ᶏץ ԑ פ ⱴ / Ữ Ȃ
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ףפ ᵝԍ Ữ ̆p Ҍ ȂCortexÊ-M3 ῤ

ҹ 32ᵝ̆ ҹ 4GBȂ Ữ ȁ Ữ ȁ ץ I/O 

ҩ 4GB ῤȂCortexÊ-M3 ᶫ ӈ Ữ ̆ ץ ᵞҌ ᴆ

ᶫ ᴆ ̆⁞ ᵬȂ CortexÊ-M3 

ԅѿ֓ ȂҊ  1-1 GD32F20x ↓ ᴆ Ữ ̆ ף ȁSRAMȁ

ץ ῒ ӈ Ữ Ȃᴋᵥ ↓ ҩ № 1KB ̆ ҹ ҩ

ף ȂAPB1 ᵝԍ 0x4000 0000~0x4000 FFFF Ữ ῤ̆ APB2 ᵝԍ 0x4001 

0000~0x4001 7FFF Ữ ῤȂAHB1 ᵝԍ 0x4001 8000~0x5003 FFFF Ữ ῤ̆ץ

AHB2 ᵝԍ 0x5004 0000~0x5FFF FFFF Ữ ῤȂ 

 1-1 GD32F20x ↓ ᴆ Ữ  

ӈ     

RAM AHB 

0xC000 0000 ï 0xDFFF FFFF EXMC - SDRAM 

0xA000 0000 - 0xA000 0FFF Reserved 

0x9000 0000 - 0x9FFF FFFF EXMC - PC CARD 

0x7000 0000 - 0x8FFF FFFF EXMC - NAND 

0x6000 0000 - 0x6FFF FFFF 

EXMC - 

NOR/PSRAM/SQPI-

PSRAM 

 AHB 

0x5006 0C00 ï 0x5FFF FFFF Reserved 

0x5006 0800 ï 0x5006 0BFF TRNG 

0x5006 0400 ï 0x5006 07FF HAU 

0x5006 0000 ï 0x5006 03FF CAU 

0x5005 0400 ï 0x5005 FFFF Reserved 

0x5005 0000 -0x5005 03FF DCI 

0x5004 0000 - 0x5004 FFFF Reserved 

0x5000 0000 - 0x5003 FFFF USBFS 

0x4008 0000 - 0x4FFF FFFF Reserved 

0x4004 0000 - 0x4007 FFFF Reserved 

0x4002 BC00 - 0x4003 FFFF Reserved 

0x4002 B000 - 0x4002 BBFF Reserved 

0x4002 A000 - 0x4002 AFFF Reserved 

0x4002 8000 - 0x4002 9FFF ENET 

0x4002 6800 - 0x4002 7FFF Reserved 

0x4002 6400 - 0x4002 67FF Reserved 

0x4002 6000 - 0x4002 63FF Reserved 

0x4002 5000 - 0x4002 5FFF Reserved 

0x4002 4000 - 0x4002 4FFF Reserved 

0x4002 3C00 - 0x4002 3FFF Reserved 

0x4002 3800 - 0x4002 3BFF Reserved 

0x4002 3400 - 0x4002 37FF Reserved 

0x4002 3000 - 0x4002 33FF CRC 
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ӈ     

0x4002 2C00 - 0x4002 2FFF Reserved 

0x4002 2800 - 0x4002 2BFF Reserved 

0x4002 2400 - 0x4002 27FF Reserved 

0x4002 2000 - 0x4002 23FF FMC 

0x4002 1C00 - 0x4002 1FFF Reserved 

0x4002 1800 - 0x4002 1BFF Reserved 

0x4002 1400 - 0x4002 17FF Reserved 

0x4002 1000 - 0x4002 13FF RCU 

0x4002 0C00 - 0x4002 0FFF Reserved 

0x4002 0800 - 0x4002 0BFF Reserved 

0x4002 0400 - 0x4002 07FF DMA1 

0x4002 0000 - 0x4002 03FF DMA0 

0x4001 8400 - 0x4001 FFFF Reserved 

0x4001 8000 - 0x4001 83FF SDIO 

APB2 

0x4001 7C00 - 0x4001 7FFF Reserved 

0x4001 7800 - 0x4001 7BFF Port I 

0x4001 7400 - 0x4001 77FF Port H 

0x4001 7000 - 0x4001 73FF USART5 

0x4001 6C00 - 0x4001 6FFF Reserved 

0x4001 6800 - 0x4001 6BFF TLI 

0x4001 5C00 - 0x4001 67FF Reserved 

0x4001 5800 - 0x4001 5BFF Reserved 

0x4001 5400 - 0x4001 57FF TIMER10 

0x4001 5000 - 0x4001 53FF TIMER9 

0x4001 4C00 - 0x4001 4FFF TIMER8 

0x4001 4800 - 0x4001 4BFF Reserved 

0x4001 4400 - 0x4001 47FF Reserved 

0x4001 4000 - 0x4001 43FF Reserved 

0x4001 3C00 - 0x4001 3FFF ADC2 

0x4001 3800 - 0x4001 3BFF USART0 

0x4001 3400 - 0x4001 37FF TIMER7 

0x4001 3000 - 0x4001 33FF SPI0 

0x4001 2C00 - 0x4001 2FFF TIMER0 

0x4001 2800 - 0x4001 2BFF ADC1 

0x4001 2400 - 0x4001 27FF ADC0 

0x4001 2000 - 0x4001 23FF GPIOG 

0x4001 1C00 - 0x4001 1FFF GPIOF 

0x4001 1800 - 0x4001 1BFF GPIOE 

0x4001 1400 - 0x4001 17FF GPIOD 

0x4001 1000 - 0x4001 13FF GPIOC 
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ӈ     

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 Reserved 

0x4000 C800 - 0x4000 CBFF Reserved 

0x4000 C400 - 0x4000 C7FF Reserved 

0x4000 C000 - 0x4000 C3FF I2C2 

0x4000 8000 - 0x4000 BFFF Reserved 

0x4000 7C00 - 0x4000 7FFF UART7 

0x4000 7800 - 0x4000 7BFF UART6 

0x4000 7400 - 0x4000 77FF DAC 

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6C00 - 0x4000 6FFF BKP 

0x4000 6800 - 0x4000 6BFF CAN1 

0x4000 6400 - 0x4000 67FF CAN0 

0x4000 5C00 - 0x4000 63FF USB/CAN shared 

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 Reserved 

0x4000 3C00 - 0x4000 3FFF SPI2 

0x4000 3800 - 0x4000 3BFF SPI1 

0x4000 3400 - 0x4000 37FF Reserved 

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Reserved 

0x4000 2000 - 0x4000 23FF TIMER13 

0x4000 1C00 - 0x4000 1FFF TIMER12 

0x4000 1800 - 0x4000 1BFF TIMER11 

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 
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ӈ     

SRAM AHB 

0x2007 0000 - 0x3FFF FFFF Reserved 

0x2006 0000 - 0x2006 FFFF Reserved 

0x2002 0000 -0x2005 FFFF SRAM2 

0x2001 C000 -0x2001 FFFF SRAM1 

0x2000 0000 - 0x2001 BFFF SRAM0 

Code AHB 

0x1FFF F810 - 0x1FFF FFFF Reserved 

0x1FFF F800 - 0x1FFF F80F Option Bytes 

0x1FFF F000 - 0x1FFF F7FF 

Boot loader 0x1FFF E000 - 0x1FFF EFFF 

0x1FFF B000 - 0x1FFF DFFF 

0x1FFF 7A10 - 0x1FFF AFFF Reserved 

0x1FFF 7800 - 0x1FFF 7A0F Reserved 

0x1FFF 0000 - 0x1FFF 77FF Reserved 

0x1FFE C010 - 0x1FFE FFFF Reserved 

0x1FFE C000 - 0x1FFE C00F Reserved 

0x1001 0000 - 0x1FFE BFFF Reserved 

0x1000 0000 - 0x1000 FFFF Reserved 

0x083C 0000 - 0x0FFF FFFF Reserved 

0x0830 0000 - 0x083B FFFF Reserved 

0x0800 0000 - 0x082F FFFF Main Flash 

0x0030 0000 - 0x07FF FFFF 

Aliased to Main 

Flash or Boot loader 

0x0010 0000 - 0x002F FFFF 

0x0002 0000 - 0x000F FFFF 

0x0000 0000 - 0x0001 FFFF 

1.3.1. ᵝ ᵬ 

ҹ⁞ ñ -ḱ -Ώò ᵬ C̆ortexÊ-M3 ᶫԅᵝ ⱳ (bit-banding)̆

ᵝҹ ᵝ Ȃ Ữ Ҭ ԅңҩᵝ ̆№≢ᵝԍ SRAM 

ҬȂᵝ ≢ ҩ ѿҩ 32ᵝ Ȃ 

Ҋ Ὲ ̆ ᵣ ₮ᵝ≢ ҩ ᵥ ԍᵝ ҩᵝȂ Ὲ

ҹ̔ 

bit_word_addr = bit_band_base + (byte_offset Ĭ 32) + (bit_number Ĭ 4)        (1-1) 

ῒҬ̔ 

Â bit_word_addr ᵝ ᵝ ≢ ̕ 

Â bit_band_base ᵝ ≢ ̕ 

Â byte_offset ᵝ Ẓ ̕ 

Â bit_number Ҭ ᵝ (0-7)Ȃ 
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ҽᶛ ̆ 0x2000 0200 7ᵝ ᵬ̆ῒ ᵝ≢ ҹ̔ 

bit_word_addr = 0x2200 0000 + (0x200 * 32) + (7 * 4) = 0x2200 401C        (1-2) 

0x2200 401C Ώ ᵬ̆ Ӈ 0x2000 0200 7ᵝ ᴪ ̕ 0x2200 

401C ᵬ̆ Ӈ 0x2000 0200 7ᵝ ᴪ№≢ 0x0000 0001 0x0000 

0000Ȃ 

1.3.2. ҉ SRAM 

GD32F20x ↓֟ ҉ SRAM 0x2000 0000̆ 384KB̆

ȁ (16bits) (32bits) Ȃ ҉ SRAM №ҹ SRAM0ȁSRAM1 SRAM2 ҈

ҩ ̆ғ ҩ ѿҩҍ AHB Ғ ̆ ױ ץ

Ȃ ױ ᵝ ҍ 1-2. SRAMҬ Ȃ 

1-2. SRAMҬ  

   

SRAM1 112KB 0x2000 0000 ~ 0x2001 BFFF 

SRAM2 16KB 0x2001 C000 ~ 0x2001 FFFF 

SRAM3 256KB 0x2002 0000 ~ 0x2005 FFFF 

1.3.3. ҉ Flash 

GD32F20x ↓֟ ҉ Flash 0x0800 0000̆ 3072 KBȂ ᵬ

ҹ 0 ̆ ȁ (16 bits) (32 bits) ȂFlash ץ (16 bits) (32 

bits)ҹ ᵝȂ ץץ (page)ҹ ᵝ̆Ӟ ץ ῃ ̂information blocks Ȃ̃ 

1.4. ꜚ(Boot)  

GD32F20x ↓֟ ᶫ 3 ꜚ(Boot) ̆ BOOT1 BOOT0 Ȃ

ץ BOOT1 BOOT0 ̆ ҉ ᵝ ᵝ ᵬȂ ᵝ ᵬ 4

ҩ҉ ̆BOOT ׆̆ ꜚ Ȃ 1-3. Ȃ 

1-3.  

Boot  
Boot  

Boot1 Boot0 

ҺFLASH Ữ  x 0 

Ữ  0 1 

҉SRAM 1 1 

҉ ↓ ᵝ ĂRMÈCortexÊ-M3 ᾢ׆ 0x0000 0000 ṿ Ῥ̆׆

0x0000 0004 ף ̆ ׆ ף Ȃ 

̆Һ FLASH Ữ ̂ ԍ 0x0800 0000 Ữ ̃ Ữ
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̂ ԍ 0x1FFF F000 Ữ ̃ ⌠ Ữ ̂ ԍ 0x0000 0000 Ȃ̃

҉ SRAM Ữ 0x2000 0000̆ ҹ ̆ ∆ ף

Ҭ̆ᵰ ᶏ NVIC Ẓ ⌠ SRAMҬȂ 

Bootloader (System) Ữῤ̆ ץ MCU ꜚ Flash Ῥ Ȃ

GD32F20x ↓֟ Ҭ̆Bootloader USART0ҍ ֜ԑȂ 

GD32F20x ῀ FlashȂ ץ 1 2ҩUSART

‰USB ԍGD32F205xx GD32F207xxԑ ֟ Ȃ Ҋ Ȃ 

1-4.  

֟  ֟  ұ  

ԑ  

GD32F205xx 

USART0(PA9 PA10) 

USART1(PD5 PD6) 

USB(PA9 PA10 PA11 PA12) 

GD32F207xx 

USART0(PA9 PA10) 

USART1(PD5 PD6) 

USB(PA9 PA10 PA11 PA12) 

1.5.  

ԑ ֟ (GD32F20X_CL) 256K 3072Kӊ GD32F205xx

GD32F207xx └ Ȃ 

Ҭ Ữ Ḥ 96ᵝ ѿ ID̆ ᵝԍ Flash Ữ Ḥ

ҬȂ96ᵝ ᴆ ѿ ID ᴋᵥ ᴆ ѿ ԋ ̆ ץ ᵬҹ ↓ ̆ ѿ

№Ȃ 

1.5.1. ֟ Ḥ  

̔0x1FFF F7E0 

ῒṿ₮ ̆Ҍ  

(32ᵝ)  

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

SRAM_SIZE[15:0] 

r 

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

FLASH_SIZE[15:0] 

r 

 

ᵝ/ᵝ    

31:16 SRAM_SIZE[15:0] ῤ  

Kҹץ ᵝ  
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̔0x0020 32 Kbytes 

15:0 FLASH_SIZE[15:0] 

 

 

Kҹץ ᵝ  

̔0x0020 32 Kbytes 

1.5.2. ᴆ ѿ ID (96ᵝ) 

̔0x1FFF F7E8 

ῒṿ₮ ̆Ҍ  

(32ᵝ)  

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    

31:16 UNIQUE_ID[31:16] ᴆ ѿID̆ Ḡ ҹῒזⱳ  

15:0 UNIQUE_ID[15:0] ᴆ ѿID 

Ẓ ̔0x04 

ῒṿ₮ ̆Ҍ  

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] ᴆ ѿID 

 

Ẓ ̔0x08 

ῒṿ₮ ̆Ҍ  

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 
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ᵝ/ᵝ    

31:0 UNIQUE_ID[95:64] ᴆ ѿID 

1.6.  

̔0x4002 103C 

ῒṿ₮ ̆Ҍ  

31 30 29 28 27 26 25 24 23 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  CEE Ḡ  

 rw  

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 CEE ף  

0̔ ף  

1̔ ף  

6:0 Ḡ  Ḡ ᵝṿ 

̔ bit[7] ץ - -Ώ̆ῒז ᵝ Ҍᾛ Ȃ 

  



                                                            GD32F20x Ύ 

44 
 

2. └ ̂FMC̃ 

 ׃ .2.1

└ ̂FMC̃̆ ᶫԅ ҉ ⱳ Ȃ ╠384K ῤ̆CPU

פ ̂ ԍ256K 512K ̆ ῃ פ Ȃ̃FMCӞ ᶫԅ

̆ ץ̆ 32ᵝ 16ᵝ ᵬȂ 

2.2. Һ  

Â 3072KB ҉ ԍ Ữ פ ̕ 

Â ╠384K ῤ C̆PU פ ̂ ԍ256K 512K ̆

ῃ פ ̃̆ ̆CPU פ ̕ 

Â ԍ ԍ512KB GD32F20x_CL̆ᶏ ԅң ̕╠512KB ѿ

̂bank0̃Ҭ̆ ԋ ̂bank1̃Ҭ̕ 

Â ԍҺ Ữ Ҍ ԍ512KB GD32F20x_CL̆ ᶏ ԅbank0̕ 

Â ԍ ԍ512KB GD32F20x_CL b̆ank0 ҹ2KB b̆ank1

ҹ4KB̕ 

Â 32ᵝ 16ᵝ ̆ ᵬ̕ 

Â ҹ16 ̕ 

Â ᵝ ̆ ҉ ⌠ └ ̕ 

Â ΐ ῃḠ ̆ ף ̕ 

Â ΐ Ḡ ̆ Ώ ᵬȂ 

2.3. ⱳ  

2.3.1.  

ԍҺ Ữ Ҍ ԍ512KB GD32F20x_CL̆ ҹ2KBȂ ԍҺ Ữ

Ҍ ԍ768KB GD32F20x_CL ᶏ̆ ԅң ╠̕512KB ѿ ̂bank0 Ҭ̃̆

ԋ ̂bank1̃ҬȂῒҬbank0 ҹ2KB̆bank1

ҹ4KBȂҺ Ữ ץ Ȃ 2-1. GD32F20x_CLȂ 
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2-1. GD32F20x_CL 

   
 

̂ ̃ 

Һ Ữ  

0  0x0800 0000 - 0x0800 07FF 2KB 

1  0x0800 0800 - 0x0800 0FFF 2KB 

2  0x0800 1000 - 0x0800 17FF 2KB 

 

 

 

 

 

 

 

 

 

255  0x0807 F800 - 0x0807 FFFF 2KB 

256  0x0808 0000 - 0x0808 0FFF 4KB 

257  0x0808 1000 - 0x0808 1FFF 4KB 

 

 

 

 

 

 

 

 

 

895  0x082F F000 - 0x082F FFFF 4KB 

Ḥ  GD32F20x_CL Boot loader  0x1FFF B000- 0x1FFF F7FF 18KB 

  0x1FFF F800 - 0x1FFF F80F 16B 

: Ḥ Ữԅboot loader̆Ҍ Ȃ 

2.3.2. ᵬ 

Ἕץ Ữ ѿ Ȃ פ №≢ᶏ CPU IBUS

DBUS Ȃ 

2.3.3. FMC_CTLx  

ᵝ ̆FMC_CTL0 ῀ ̆LKᵝ ҹ1Ȃ ᾢ FMC_KEY0 Ώ῀

0x45670123 0xCDEF89AB̆ ᶏץ FMC_CTL0 Ȃң Ώ ᵬ ̆FMC_CTL0

LKᵝ ᴆ 0Ȃ ץ ᴆ FMC_CTL0 LKᵝҹ1Ῥ

FMC_CTL0 Ȃᴋᵥ FMC_KEY0 ᵬ ᴪ LKᵝ ׆1̆

FMC_CTL0 ̆ ѿҩ Ȃ 

FMC_CTL OBPGᵝ OBERᵝ FMC_CTL ׅ̆ Ḡ Ȃ

FMC_OBKEY ᾢ Ώ῀0x45670123 0xCDEF89AB̆ ᴆ FMC_CTL

OBWENᵝ 1Ȃ ᴆ ץ FMC_CTL OBWENᵝ 0 FMC_CTL OBPGᵝ OBER

ᵝȂ 

ԍ ԍ512KB GD32F20x_CL̆FMC_CTL0 bank0
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ᵬ̆FMC_CTL1 bank1 Ώ ᵬȂFMC_CTL1 └

FMC_CTL0 ᵌȂ FMC_KEY1Ώ ↓ FMC_CTL1 Ȃ 

2.3.4.  

FMC ⱳ ᶏ Һ Ữ ῤ ∆ ҹ Ȃ ѿ ץ ̆

Ҍ ῒז ῤ Ȃ ᵬ̆ ΐᵣ Ҋ̔ 

1. ḠFMC_CTLx Ҍ ԍ ̕ 

2. FMC_STATx BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

3. ᵝFMC_CTLx PERᵝ̕ 

4. ̂0x08XX XXXX̃Ώ⌠FMC_ADDRx ̕ 

5. FMC_CTLx STARTᵝ 1  FMC̕⌠פ

פ .6 ̆FMC_STATx BUSYᵝ 0̕ 

7. ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STATx ENDFᵝ ᵝȂ FMC_CTLx ENDIEᵝ

1  ̆↕FMC ѿҩҬ Ȃ ̆ ḠΏ῀ Ȃ ↕

פ ̆ ᴆ ᴪ Ȃ ’Ҋ F̆MCҌᴪ ᶫᴋᵥ

₮ Ȃ ѿ ̆ ΏḠ ᵬ Ȃ FMC_CTLx ERRIE

ᵝ ᵝ̆ ᵬ ᵬ₮ Ҭ ȂҬ Ⱶ FMC_STATx

WPERRᵝ ∞ Ҭ Ȃ 2-1. ᵬ ԅ ᵬ Ȃ 
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2-1. ᵬ  

Set  the PER bit, Write

FMC_ADDR

Is the LK bit is 0

Send the command to 

FMC by setting 

START bit

Start

Yes

No Unlock the 

FMC_CTLx

Is the BUSY bit is 0

Yes

No

Is the BUSY bit is 0

Yes

No

Finish

 

ԍ ԍ512KB GD32F20x_CL F̆MC_STAT0 bank0 ᵬ

̆FMC_STAT1 bank1 ᵬ Ȃ bank1 ᵬҍ bank0 ᵬ

ᵌȂ ̆ ῃḠ Ҋ̆ bank1 ̆ Ώ FMC_ADDR1

FMC_ADDR0 Ȃ 

2.3.5.  

FMC ᶫԅ ⱳ ∆ץ Һ Ữ ῤ Ȃ FMC_CTL0 ҬMER

1 ̆ ֽᵬ ԍbank0̆ FMC_CTL1 ҬMER 1 ̆ ֽᵬ ԍbank1̆

FMC_CTL0 FMC_CTL1 ҬMER 1 ̆ ᵬ ԍ Ȃ

ᵬ̆ ΐᵣ Ҋ̔ 

1. ḠFMC_CTLx Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

3. Bank0̆ ᵝFMC_CTL0 MERᵝȂ Bank1̆ ᵝ

FMC_CTL1 MERᵝȂ ̆ ᵝFMC_CTL0 FMC_CTL1
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MERᵝ̕ 

4. FMC_CTLx STARTᵝ 1  FMC̕⌠פ

פ .5 ̆FMC_STATx BUSYᵝ 0̕ 

6. ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STATx ENDFᵝ ᵝȂ FMC_CTLx ENDIEᵝ

1̆ FMC ѿҩҬ Ȃ ԍ ᵝҹ0xFFFF_FFFF̆ ץ

SRAMҬ ᶏ ΐ FMC ᵬȂ 

ԍ ԍ512KB GD32F20x_CL̆ bank1 ᵬҍ bank0 ᵬ

ᵌȂ 

2-2. ᵬ ԅ ᵬ Ȃ 

2-2. ᵬ  

Set  the MER bit

Is the LK bit is 0

Send the command to 

FMC by setting 

START bit

Start

Yes

No Unlock the 

FMC_CTLx

Is the BUSY bit is 0

Yes

No

Is the BUSY bit is 0

Yes

No

Finish

 

2.3.6. Һ Ữ  

FMC ᶫԅѿҩ32ᵝ /16ᵝ ⱳ ̆ ḱ Һ Ữ ῤ Ȃ ᵬᶏ

ҊȂ 

1. ḠFMC_CTLx Ҍ ԍ ̕ 
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2. FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

3. ᵝFMC_CTLx PGᵝ̕ 

4. DBUSΏѿҩ32ᵝ /16ᵝ ⌠ ̂0x08XX XXXX̃̕ 

פ .5 ̆FMC_STATx BUSYᵝ 0̕ 

6. ̆ᶏ DBUS ⱳȂ 

Һ Ữ ⱳ F̆MC_STATx ENDFᵝ ᵝȂ FMC_CTLx ENDIE

ᵝ 1̆ FMC ѿҩҬ Ȃ ̆ / ᵬ

Ȃ ̆ Ώѿҩ 0x0ṿ F̆MC_STATx

PGERRᵝ 1Ȃ / ᵬ╠ PGᵝ 1Ȃ ѿ ̆

ѿҩ ԍ Ḡ Ҭ̆ Ҍᴪ ⱳғFMC_STATx WPERRᵝ ᴪ

ᵝȂ ң Ҋ̆ FMC_CTLx ERRIEᵝ 1̆FMC ѿ ᵬ

Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ץ FMC_STATx PGERRᵝ WPERRᵝ ∞

ѿ ԅȂ 2-3. ᵬ ԅҺ Ữ ᵬ Ȃ 

2-3. ᵬ  

Set  the PG bit 

Is the LK bit is 0

Perform word/half 

word write by DBUS

Start

Yes

No Unlock the 

FMC_CTL

Is the BUSY bit is 0

Yes

No

Is the BUSY bit is 0

Yes

No

Finish
 

ԍ ԍ512KB GD32F20x_CL̆ bank1 ᵬҍ bank0 ᵬ ᵌȂ 

̔ ᾧ ѿҩbankҬ ᵬ̆ ᵬȂ CPU ῀ ̆



                                                            GD32F20x Ύ 

50 
 

ᵬ Ȃ 

2.3.7.  

FMC ᶫԅѿҩ ⱳ ∆ Ҭ Ȃ Ҋ Ȃ  

1. ḠFMC_CTL0 Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

3. FMC_CTL0 ᵬᵝ̕ 

4. FMC_CTL0 OBWENᵝ 1̕ 

5. ᵝFMC_CTL0 OBERᵝ̕ 

6. FMC_CTL0 STARTᵝ 1  FMC̕⌠פ

פ .7 ̆FMC_STAT0 BUSYᵝ 0̕ 

8. ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STAT0 ENDFᵝ ᵝȂ FMC_CTL0

ENDIEᵝ 1̆FMC ѿҩҬ Ȃ 

2.3.8.  

FMC ᶫԅѿҩ32ᵝ /16ᵝ ⱳ ̆ ḱ ῤ Ȃ ῍

8 Ȃ ᵞ Ȃ ᵞ ḱ ̆FMC ꜚ

Ȃ ᵬ ҊȂ  

1. ḠFMC_CTL0 Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

3. FMC_CTL0 ᵬᵝ̕ 

4. FMC_CTL0 OBWENᵝ 1̕ 

5. ᵝFMC_CTL0 OBPGᵝ̕ 

6. DBUSΏѿҩ32ᵝ /16ᵝ ⌠ ̕ 

פ .7 ̆FMC_STAT0 BUSYᵝ 0̕ 

8. ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STAT0 ENDFᵝ ᵝȂ FMC_CTL0

ENDIEᵝ 1 F̆MC ѿҩҬ Ȃ ̆ / ᵬ

Ȃ ̆ Ώѿҩ 0x0ṿ F̆MC_STAT0

PGERRᵝ 1Ȃ 
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ḱ ᵝ 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 

0xA5 : Ḡ  

0xA5 ᴋᵥṿ : Ḡ  

0x1fff f801 SPC_N SPC  

0x1fff f802 USER [7:4]: Ḡ  

[3]: BB 

0: ҹ׆Һ Ữ ꜚ ̆ bank1 ꜚ bank1׆̆

ꜚ̆ bank0׆↕ ꜚȂ 

1: ҹ׆Һ Ữ ꜚ bank0׆̆ ꜚȂ 

[2]: nRST_STDBY 

0: ֟ ᵝ Ҍ ῀ Ȃ 

1: ῀ Ҍ֟ ᵝȂ 

[1]: nRST_DPSLP 

0: ֟ ᵝ Ҍ ῀  

1: ῀ Ҍ֟ ᵝ 

[0]: nWDG_HW 

0: ᴆᶏ ⱳ  

1: 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 

0: Ḡ  

1: 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 
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0x1fff f80e WP[31:24] / Ḡ ṿ 31⌠24ᵝ 

WP[30:24]: ҩ bit 4KB Ḡ ̆ ԍ

GD32F20x_CL 2 Ȃ 0ᵝ ╠4KB Ḡ ̆

ץ Ȃ 31ᵝ ╠124KB Ḡ Ȃ 

WP[31]: 31ᵝ ▼Ҋ № 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_STATx WPERRᵝ 1Ȃ WPERRᵝ 1ғ

FMC_CTLx ERRIEᵝӞ 1 ᶏ Ҭ ̆FMC 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 

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 

̔ Ḡ ’Ҋ̆flash╠4kҌ ΏȂ 
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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_KEY0) 

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_CTL0  

֓ᵝֽ ᴆΏȂ 
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Ώ ṿ⌠KEY[31:0] ץ FMC_CTL0 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_CTL0 ᵬ  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠OBKEY[31:0] FMC_CTL0  Ȃפ

 

2.4.4. 0 (FMC_STAT0)  

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 
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2 PGERR ᵝ 

Ҍҹ0xFFFF ̆ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ  

1 Ḡ  Ḡ ᵝṿ 

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.4.5. └ 0 (FMC_CTL0) 

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_CTL0 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 
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ᴆ 1 0 

0̔ ᵬ  

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. 0 (FMC_ADDR0)  

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  
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2.4.7.  (FMC_OBSTAT)  

Ẓ ̔0x1C 

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] № 
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2.4.9. 1 (FMC_KEY1) 

Ẓ ̔0x44 

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_CTL1  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠KEY[31:0] ץ FMC_CTL1  

2.4.10. 1 (FMC_STAT1)  

Ẓ ̔0x4C 

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 

Ҍҹ0xFFFF ̆ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ  
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1 Ḡ  Ḡ ᵝṿ 

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.4.11. └ 1 (FMC_CTL1)  

Ẓ ̔0x50 

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 Ḡ  LK START Ḡ  MER PER PG 

 rw  rw  rs rs  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  

9:8 Ḡ  Ḡ ᵝṿ 

7 LK FMC_CTL1 ᵝ 

↓Ώ῀FMC_KEY1 ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START פ⌠FMCᵝ 

ᴆ 1 ץ FMCȂ⌠פ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5:3 Ḡ  Ḡ ᵝṿ 

2 MER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

1 PER Һ Ữ  ᵝפ
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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 

2.4.12. 1 (FMC_ADDR1)  

Ẓ ̔0x54 

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  

 

2.4.13. ᶏ  (FMC_WSEN)  

Ẓ ̔0xFC 

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  WSEN 

 rw 
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ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 WSEN FMC ᶏ  

ᵝ ᴆ 1 0Ȃ ᵝӞ FMC_KEYx Ḡ Ȃ Ώ0x45670123

0xCDEF89AB⌠FMC_KEYx Ȃ 

׆0̔  

׆1̔ ⱴ  

2.4.14. ֟ ID  (FMC_PID) 

Ẓ ̔0x100 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ)  

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 GD32F20x ↓֟ ӊѿȂ ᾝ ᶫԅ҈ ̆

̆ Ȃ ֓ ⁞ ғ̆ᶏ ץ CPU

ȁ ⱳ ԑ‖ Ҭ ᶃ Ȃ 3-1. ĞD32F20x

↓ ҈ҩ ̆ VDD/VDDA ̆1.2V ᴍ ȂVDD/VDDA ᶫ Ȃ

VDD/VDDA Ҭ ῀ԅѿҩLDŎ ҹ1.2V 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 ̕ 
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3.3. ⱳ  

3-1. ᶫԅPMU ῏ ῤ Ȃ 

3-1.  

PMU

CTL

FWDGT

IRC40K

LDO

LXTAL

RTC

WKUPF

IRC8M

HXTAL

PLLs

POR/PDR

BPOR

ADC

Backup Domain

NRST

PA0

VDD Domain

WKUP WKUPR

VDD

VBAT

Power Switch

3.3V

VBAK

Cortex-M3

AHB IPs

1.2V Domain

APB IPs

SLEEPING

SLEEPDEEP

1.2V

LVD̔ᵞ LDO̔

POR̔҉ ᵝ PDR̔ ᵝ

BPOR̔ ᴍ ҉ ᵝ

WKUPN

LVD DAC

VDDA

3.3V

VDDA Domain

BREG

BREG̔ ᴍ  

3.3.1. ᴍ  

ᴍ ῤ ℗ VDDᶫ VBAT̂ ̃ʟ ̆ VBAKҹ ᴍ ᶫ ̆

ᴍ RTĈ ȁ̃LXTAL̂ ᵞ ᵣ ȁ̃BPOR̂ ᴍ ҉ ᵝ ȁ̃

BREĜ ᴍ ̃̆ ץ PC13 PC15῍3ҩPADȂҹԅ 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 ╠̆BPORḤ

└ 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 ῏ R̆TC LXTALᵬҹ Ȃ

WFI/WFE פ ῀ ӊ╠ C̆ortexÊ-M3 RTC

ⱳ ץ̆ RTC ԊᴆȂ ῀ ѿ ӊ ̆
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ҍ ̆RTC ȂRTC ᵬ RTC Ȃ 

ᴍ VDDᶫ ̂VBAK VDD̃ Ҋⱳץ̆ ̔ 

Â PC13 ᵬҹץ I/O RTCⱳ ̂ ̂RTC̃̃̕ 

Â PC14 PC15 ᵬҹץ I/O LXTAL Ȃ 

Â PI8 ᵬҹץ I/O RTCⱳ  

ᴍ VBAT ᶫ ̂VBAK VBAT̃̆ Ҋⱳץ ̔ 

Â PC13ֽ ᵬҹRTCⱳץ ̂ ̂RTC̃̃̕ 

Â PC14 PC15ֽ ᵬҹLXTAL Ȃ 

Â PI8ֽ ᵬҹRTCⱳץ  

̔ ԍPC13 PC15 ℗ ᶫ ̆ ℗ ֽ ̆

PC13 PC15 GPIO ₮ ̆ῒ 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 ȁ̃IRC48M̂ῤ 48M RC ȁ̃IRC40K̂ ῤ 40KHz RC P̃LLŝ

̃ 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 ̆ῖ ṿ ҹ 2.40V V̆PDR ᵝ ṿ

̆ῖ ṿ ҹ 1.80VȂ Vhystṿ ҹ 600mVȂ 
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3-2. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

600mV

Vhyst

 

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
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ԍ VDD̆ᵖ Ҍ 0.2VȂ 

ҹḠ ᵞ ADC DAC ̆ VREF ADC/DAC Ȃ

Ҍ V̆REF+ VDDA V̆REF- VSSA V̆REF+ ֽ

ԍҌ ԍ 100-pin ҉̆ 64-pin Ҍ ̆ ῒῤ VDDA

VSSAȂVREF-ֽ ԍ 176-pin ҉̆ ῒז ̆ῒῤ VSSAȂ 

3.3.3. 1.2V  

Һ ⱳ CortexÊ-M3ῤ 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 

3.3.4.  

ᵝ ᵝ ̆GD32F20x MCU ԍῃⱳ ғ ῃ ԍᶫ Ȃ

⁞ ̂HCLK̆PCLK1̆PCLK2̃ ῏ ᶏ ᵞⱳ Ȃ ̆҈

ץ ᵞ ⱳ ̆ ױ ȁ Ȃ 

 

ҍCortexÊ-M3 SLEEPING Ȃ Ҋֽ̆ ῏ CortexÊ-M3 Ȃ

῀ ̆ CortexÊ-M3 └ Ҭ SLEEPDEEPᵝ̆ ѿ

WFI WFE פ Ȃ WFI פ ῀ ̆ᴋᵥҬ ץ Ȃ

WFE פ ῀ ᴋ̆ᵥ Ԋᴆ ץ ̂ SEVONPEND

ҹ1̆ᴋᵥҬ ץ ̆ CortexÊ-M3 Ύ Ȃ̃ ԍ ῀ ₮Ҭ

҉ ̆ Ȃ 

CortexÊ-M3ҬSCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └ ̔ 

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ ῀

̕ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

 

ҍCortexÊ-M3 SLEEPDEEP Ȃ Ҋ̆1.2V Ҭ

ῃ ῏ ̆IRC8MȁHXTAL PLLs Ӟῃ ȂSRAM Ҭ ῤ Ḡ

Ȃ PMU_CTL LDOLPᵝ ̆ └ LDO ᵬ ᵞⱳ Ȃ

῀ ӊ╠̆ᾢ CortexÊ-M3 └ SLEEPDEEP ᵝ 1̆Ῥ

PMU_CTL STBMODᵝ̆ WFI WFE פ ῀ Ȃ

WFI פ ῀ ᴋ̆ᵥ EXTI Ҭ ץ ׆ Ҭ

Ȃ WFE פ ῀ ̆ᴋᵥ EXTI Ԋᴆ ץ ׆
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Ҭ ̂ SEVONPEND ҹ 1̆ᴋᵥ EXTI Ҭ ץ ̆

CortexÊ-M3 Ύ Ȃ̃↨ ₮ ̆IRC8M Ҭᵬҹ Ȃ ̆

LDO ᵬ ᵞⱳ ̆ Ӈ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI ҉ ̂ EXTI_PD Ҭ̃

RTC ᵝȂ ↕̆ ῀ Ҋ

Ȃ 

 

ԍ CortexÊ-M3 SLEEPDEEP Ȃ Ҋ̆ ҩ 1.2V ῃ

Ả ᶫ ̆ LDO IRC8MȁHXTAL PLL Ӟᴪ ῏ Ȃ ῀ ╠̆ᾢ

CortexÊ-M3 └ SLEEPDEEPᵝ 1 Ῥ̆ PMU_CTL STBMODᵝ

1 Ῥ̆ PMU_CS WUFᵝ̆ WFI WFE ̆פ ῀ ̆

PMU_CS STBFᵝ MCU ῀ Ȃ ҩ ̆

NRST ᵝ̆RTC ̆FWDGT ᵝ̆WKUP ҉ Ȃ

ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀ ̆SRAM 1.2V

ῤ ᴪҡ Ȃ ₮ ̆ᴪ ҉ ᵝ̆ ᵝӊ CortexÊ-M3 ׆

0x00000000 ףפ Ȃ 

3-1.  

    

 ֽ῏ CPU  

1ȁ῏ 1.2V 

 

2ȁ῏ IRC8MȁHXTAL

PLL 

1ȁ῏ 1.2V ᶫ

 

2ȁ῏ IRC8MȁHXTAL

PLL 

LDO   
ȁᵞⱳ ᵞ ꜚ

 
῏  

 SLEEPDEEP = 0 
SLEEPDEEP = 1 

STBMOD = 0 

SLEEPDEEP = 1 

STBMOD = 1, WURST=1 

῀ WFI פ WFE WFI WFE WFI WFE 

 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ̂

SEVONPEND=1

Ҭ ̃  

WFI ῀̆

EXTI ᴋᵥҬ ̕

WFE ῀̆ EXTI

ᴋᵥԊᴆ̂

SEVONPEND=1 Ҭ ̃

 

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 C000 (׆ 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 

000̔2.2V 

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 
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2 WURST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

1 STBMOD  

0̔ CortexÊ-M3 ῀SLEEPDEEP ̆ ῀  

1̔ CortexÊ-M3 ῀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 W̆KUP 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 ᵞԍLVD ṿ̃ 

̔LVDⱳ Ȃ 

1 STBF  

0̔ ῀  

1̔ ῀  
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ᵝ POR/PDR PMU_CTL STBRSTᵝ Ȃ 

0 WUF  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ WKUP RTC Ԋᴆ̆ RTC᷅῀ԊᴆȁRTC ԊᴆȁRTC

Ԋᴆ RTC Ȃ 

ᵝ POR/PDR PMU_CTL STBRSTᵝ 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 BKPEN ᵝ ᴍ ̆ Ῥ PMU_CTL

BKPWENᵝ ᶏ ᴍ Ҭ Ώ Ȃ 

4.2. Һ  

Â 84 ᴍ ҊḠ Ȃ ᷅῀Ԋᴆ ̆ ᴍ ᴪ ᵝ 

Â ᷅῀ ̂PC13 PI8̃  

Â RTC ‰ ᶫRTC ₮ ̆ ‰ṿ ⱳ  

Â ᷅῀ └ ̂BKP_TPCS̃ ᷅῀ Ҭ Ԋᴆ └ 

Â ң ̔PC13->PI8 PC14->PC15 

4.3. ⱳ  

4.3.1. RTC ‰ 

ҹ RTC ̆MCU ᶫ ₮ ‰ⱳ ȂRTC RTC 64№ ᵬҹ

₮ PC13Ȃ BKP_OCTL Ҭ COENᵝ ᶏ ⱳ Ȃ 

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

ᶛ⁞ RTC Ȃ 

4.3.2. ᷅῀ 0 

MCU ᶫ᷅῀ ⱳ Ḡץ ̆ BKP_TPCTL Ҭ TPEN0ᵝ

ᶏ TAMPER0 ̂PC13̃ ⱳ Ȃҹ ᷅῀Ԋᴆ ҡ ̆ Ḥ ҍTPEN0

ᵝ ҍᵬҹ᷅῀ Ḥ ῀̆ TAMPER0 ᶏ ӊ╠̆᷅ ῀ Ȃ

᷅῀Ԋᴆ ⌠̆ BKP_TPCS Ҭ TEF0ᵝ ᵝȂ ᷅῀Ҭ ᶏ ̆

᷅῀Ԋᴆ ֟ץ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᵝ ᴍ Ȃ 
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̔ TPAL0 = 0/1̆ TAMPER0 ᶏ ̂ TPEN0ᵝ̃ӊ╠ ҹ /ᵞ̆

TAMPER0 ҉ ҉ /Ҋ Ḥ ̆ѿҩ ᷅῀Ԋᴆ ᴪ Ȃ 

4.3.3. ᷅῀ 1 

MCU ᶫ᷅῀ ⱳ Ḡץ ̆ BKP_TPCTL Ҭ TPEN1ᵝ

ᶏ TAMPER1 ̂PI8̃ ⱳ Ȃҹ ᷅῀Ԋᴆ ҡ ̆ Ḥ ҍTPEN1ᵝ

ҍᵬҹ᷅῀ Ḥ ῀̆ TAMPER1 ᶏ ӊ╠̆᷅῀ Ȃ

᷅῀Ԋᴆ ⌠̆ BKP_TPCS Ҭ TEF1ᵝ ᵝȂ ᷅῀Ҭ ᶏ ̆

᷅῀Ԋᴆ ֟ץ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᵝ ᴍ Ȃ 

̔ TPAL1 = 0/1̆ TAMPER1 ᶏ ̂ TPEN1ᵝ̃ӊ╠ ҹ /ᵞ̆

TAMPER1 ҉ ҉ /Ҋ Ḥ ̆ѿҩ ᷅῀Ԋᴆ ᴪ Ȃ 

4.3.4.  

MCU ᶫ ңҩ Ȃ ᵝTPM1̆ PC13 ѿҩ Ḥ ̆ PI8

ҩ Ḥ Ȃ ᵝTPM2̆ PC14 ѿҩ Ḥ ̆ PC15

ҩ Ḥ Ȃ ̆ BKP_TPCS Ҭ TEF0/TEF1ᴪ ᵝȂ

᷅῀Ҭ ᶏ ̆᷅῀Ԋᴆ ֟ץ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᵝ ᴍ Ȃ 

̔ ᶏ LXTAL̆ ᵝTPM2 Ȃ ᵝTPM1̆ TPEN0 TPEN1ҹ0Ȃ 
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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 

ץ ̂16ᵝ̃ ̂32ᵝ̃  

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

CALDIR CCOSEL Ḡ  ROSEL ASOEN COEN RCCV[6:0] 

rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

15 CALDIR RTC   

0̔   

1̔   

14 CCOSEL RTC ₮   

0̔RTC 64№   

1̔RTC   

13:10 Ḡ  Ḡ ᵝṿ 

9 ROSEL RTC ₮  

0̔RTC ₮ҹ ‖ 

1̔RTC ₮ҹ ‖ 

ᵝ ᴍ ᵝ Ȃ 
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8 ASOEN RTC ‖ ₮ᶏ  

0̔RTC ‖ ₮  

1̔RTC ‖ ₮ᶏ  

ᶏ ̆TAMPER0 ᵬҹRTC ₮Ȃ 

ᵝ ᴍ ᵝ Ȃ 

7 COEN RTC ‰ ₮ᶏ  

0̔RTC ‰ ₮  

1̔RTC ‰ ₮ᶏ  

ᶏ ̆TAMPER0 ₮RTC RTC 64№ ȂASOENᵝᴨᾢԍ

COENᵝ̆ ASOENᵝ ᵝ ̆Ҍ COEN ᵝҍ ̆TAMPER0 ᵬҹRTC

‖ ₮Ȃ 

ᵝ ҉ / ᵝ̂POR/PDR̃ Ȃ 

6:0 RCCV[6:0] RTC ‰ṿ 

ṿ 2^20ҩ ‖ῤ ҩ ‖ Ȃ 

4.4.3. ᷅῀ └ 0 (BKP_TPCTL0) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  TPAL0 TPEN0 

 rw rw 

 

ᵝ/ᵝ    

15:2 Ḡ  Ḡ ᵝṿ 

1 TPAL0 TAMPER0  

0̔TAMPER0  

1̔TAMPER0 ᵞ  

0 TPEN0 TAMPER0 ᶏ  

0̔TAMPER0 ᵬҹGPIO ᶏ  

1̔TAMPER0 ᴍ ᵝⱳ ȂTAMPER0 ҉ ᵝ

BKP_DATAx Ҭ Ȃ 

4.4.4. ᷅῀ └  (BKP_TPCS) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃  
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TIF1 TEF1 Ḡ  TIF0 TEF0 TPIE1 TIR1 TER1 Ḡ  TPIE0 TIR0 TER0 

r r  r r rw w w  rw w w 

 

ᵝ/ᵝ    

15 TIF1 ᷅῀Ҭ 1  

0̔ ᷅῀Ҭ 1  

1̔ ᷅῀Ҭ 1  

ᵝ TIR1ᵝ 1 TPIE1ᵝ 0 Ȃ 

14 TEF1 ᷅῀Ԋᴆ1  

0̔ ᷅῀Ԋᴆ1  

1̔ ᷅῀Ԋᴆ1  

ᵝ TER1ᵝΏ1 Ȃ 

13:10 Ḡ  Ḡ ᵝṿ 

9 TIF0 ᷅῀Ҭ 0  

0̔ ᷅῀Ҭ 0  

1̔ ᷅῀Ҭ 0  

ᵝ TIR0ᵝ 1 TPIE0ᵝ 0 Ȃ 

8 TEF0 ᷅῀Ԋᴆ0  

0̔ ᷅῀Ԋᴆ0  

1̔ ᷅῀Ԋᴆ0  

ᵝ TER0ᵝΏ1 Ȃ 

7 TPIE1 ᷅῀Ҭ 1ᶏ  

0̔᷅῀Ҭ 1  

1̔᷅῀Ҭ 1ᶏ  

ᵝֽ ᵝ ᵝȂ 

6 TIR1 ᷅῀Ҭ 1 ᵝ 

0̔Ҍ  

1̔ ᵝTIF1ᵝ 

ᵝѿ ҹ0Ȃ 

5 TER1 ᷅῀Ԋᴆ1 ᵝ 

0̔Ҍ  

1̔ ᵝTEF1ᵝ 

ᵝѿ ҹ0Ȃ 

4:3 Ḡ  Ḡ ᵝṿ 

2 TPIE0 ᷅῀Ҭ 0ᶏ  

0̔᷅῀Ҭ 0  

1̔᷅῀Ҭ 0ᶏ  
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ᵝֽ ᵝ ᵝȂ 

1 TIR0 ᷅῀Ҭ 0 ᵝ 

0̔Ҍ  

1̔ ᵝTIF0ᵝ 

ᵝѿ ҹ0Ȃ 

0 TER0 ᷅῀Ԋᴆ0 ᵝ 

0̔Ҍ  

1̔ ᵝTEF0ᵝ 

ᵝѿ ҹ0Ȃ 

4.4.5. ᷅῀ └ 1 (BKP_TPCTL1) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃  

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

TPM1 TPM2 Ḡ  TPAL1 TPEN1 Ḡ  

w w  rw rw  

 

ᵝ/ᵝ    

15 TPM1 1 ᶏ   

0̔Ҍ   

1̔ RTC 64№ ̆ CCOSEL̆TPEN0 TPEN1 ҹ0  

PC13 -> PI8 

14 TPM2 2 ᶏ   

0̔Ҍ   

1̔ RTC 64№ ̆ CCOSEL̆TPE_1 TPE_2 ҹ0  

PC14 -> PC15 

13:10 Ḡ  Ḡ ᵝṿ 

9 TPAL1 TAMPER1  

0̔TAMPER1  

1̔TAMPER1 ᵞ  

8 TPEN1 TAMPER1 ᶏ  

0̔TAMPER1 ᵬҹGPIO ᶏ  

1̔TAMPER1 ᴍ ᵝⱳ ȂTAMPER1 ҉ ᵝ

BKP_DATAx Ҭ Ȃ 

7:0 Ḡ  Ḡ ᵝṿ 
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5. ᵝ ᾝ̂RCŨ 

5.1. ᵝ └ ᾝ(RCTL) 

 ׃ .5.1.1

GD32F20x ᵝ └ ҈ └ ̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ ҹ

‛ ᵝ̆ ᵝ ԅ ᴍ ץ Ȃ ᵝ ᵝ ԅSW-DP └ ᴍ ӊ

ῒᵩ №̆ ῤ IPȂ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ Ḥ ȁ

ῤ Ԋᴆ ᵝ Ȃ ׃ ῏ԍ ֓ ᵝ Ḥ  

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 0004Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ҉ ᵝ(POWER_RSTn) 

Â ᵝ(NRST) 

Â (WWDGT_RSTn) 

Â (FWDGT_RSTn) 

Â CortexÊ-M3 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô(SW_RSTn) 

Â ҬnRST_STDBYᵝ ҹ0̆ ғ ῀ ֟ ᵝ

(OB_STDBY_RSTn) 

Â ҬnRST_DPSLPᵝ ҹ0̆ ғ ῀ ֟ ᵝ

(OB_DPSLP_RSTn) 

ᵝ ᵝ ԅSW-DP └ 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

min 20 us

pulse 

generator

 

ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝ̔ 

1ȁ ᴍ └ Ҭ BKPRSTᵝҹó1ô̕ 

2ȁ 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 ᵞ 40K RC (IRC40K)ȁѿҩ ᵞ

ᵣ (LXTAL)ȁ҈ҩ (PLLȁPLL1ȁPLL2)ȁѿҩHXTAL ȁ

№ ȁ Ȃ 

AHBȁAPB CortexÊ-M3 (CK_SYS)̆ ץ IRC8Mȁ

HXTAL PLLȂ ץ ⌠120MHzȂ

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

/2

4-32 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

120 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

120 MHz max

APB1

Prescaler

÷1,2,4,8,16

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

11,12,13 if(APB1 

prescale =1)x1

else x 2

APB2

Prescaler

÷1,2,4,8,16

TIMER0,7,8,9,10

 if(APB2 prescale 

=1)x1

else x 2

ADC

Prescaler

÷2,4,6,8,12,1

6

CK_APB2

120 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

60 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx 

enable

CK_TIMERx

to TIMER0,7,8,9,10

TIMERx 

enable

CK_TIMERx

to TIMER1,2,3,4,5, 

6,11,12,13

CK_ADCX to ADC0,1,2

28 MHz max

AHB enable

HCLK

(to AHB bus,Cortex-M3,SRAM,DMA)

EXMC enable

CK_EXMC

(to EXMC)

÷8

CK_CST

(to Cortex-M3 SysTick)

FCLK

(free running clock)

USBFS

Prescaler

÷1,1.5,2,2.5

CK_USBFS(=48 MHz)

 or CK_TRNG(<=48 MHz)

(to USBFS or TRNG )

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]

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

(to I2S1,2)

1

/2,20

0

1

CK_MACTX

0

1

CK_MACRX

CK_FMC

(to FMC)

Ethernet 

PHY

EXT1 to 

CK_OUT

CK_MACRMII

PREDV0SEL

CKOUT0DIV

÷1,2...64

CK_OUT1

CK_PLL

CK_HXTAL

CK_IRC8M

CK_SYS

/20111

00xx NO CLK 
0100

0101

0110

CKOUT1SEL[3:0]

EXT1

/2

1000

1001

1010

CK_PLL1

CK_PLL2

1011 CK_PLL2

CKOUT1DIV

÷1,2...64

CK_DCI

(to DCI)Peripheral enable

CK_CAU

(to CAU )Peripheral enable

CK_HAU

(to HAU)Peripheral enable

PLLTSEL

1

0

CK_HXTAL
PLLT prescaler

(PLLTPSC )

÷2,3...63

PLLT input clock
VCO input clock ×49,50,

é,432

PLLTMF

CK_VCO
PLLTR prescaler

(PLLTRPSC )

÷2,3...7

CK_PLLTR TLI prescaler

(TLIPSC )

÷2,4,8,16

CK_TLI

CK_IRC8M

CK_SDIO

(to SDIO)Peripheral enable

 

ԑ ֟ RCU └ ҈ҩPLLŝ PLLȁPLL1 PLL2̃̆ ᶫү ̆

ץ └ Ҍ Ȃ 

№ ץ AHBȁAPB2 APB1 ȂAHBȁAPB2ȁAPB1

№≢ҹ120MHzȁ120MHzȁ60MHzȂRCU AHB ̂HCLK̃8№ ᵬҹCortex

(SysTick) Ȃ SysTick └ ̆ ҉ AHB

̂HCLK̃ ᵬҹSysTick Ȃ 
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ADC APB2 2ȁ4ȁ6ȁ8ȁ12ȁ16№ ̆ ױ RCU_CFG0 ADCPSC

ᵝ Ȃ 

TIMER CK_APB1 CK_APB2 № ̆ APBx(x=0,1) № ҹ1̆↕

TIMER ԍCK_APBx(x=0,1)̕ APBx(x=0,1) № Ҍҹ1̆↕TIMER ҹ

CK_APBx(x=0,1) ңṐȂ 

USBFS ԍPLL̆ 1ȁ1.5ȁ2ȁ2.5№ ̆ 0̂ RCU_CFG0̃

USBFSPSCᵝ ȂUSBFS 48MHzȂ ֓ ᵝ Ӟ └

̂TRNG̃ ̂Ů48MHz̃ȂTRNG Ӟ PLL ᶫ̆ USBFSPSCᵝ

1ȁ1.5ȁ2ȁ2.5№ Ȃ 

I2S CK_SYS PLL2*2 ᶫ̆ RCU_CFG1 I2SxSEL Ȃ 

AFIO_PCF0 ENET_PHY_SELᵝ̆ץ TX/RX ץ

̂ENET_TX_CLK / ENET_RX_CLK̃ ῀ ᶫȂ 

ץ MAC ԍ PHYȂ ץ ENET ̆ Ḡ AHB

25MHzȂ 

RCU_BDCTL RTCSRCᵝ̆RTC ץ LXTAL ȁIRC40K

HXTAL 128№ ᶫȂ 

FWDGT ꜚ ̆FWDGT └ IRC40K Ạҹ Ȃ 

5.2.2. Һ  

Â 4⌠32MHz ᵣ (HXTAL) 

Â ῤ 8MHz RC (IRC8M) 

Â 32.768 KHz ᵞ ᵣ  (LXTAL) 

Â ῤ 40KHz RC (IRC40K) 

Â PLL HXTALȁIRC8M PLL1 

Â HXTAL  

5.2.3. ⱳ  

ᵣ (HXTAL) 

4⌠32M ᵣ ҹ ᶫ ҹ Ȃ ᵣ

ңҩHXTAL Ȃ ᵣ Ȃ 
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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 

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) 

CL ↓ ̆ῤ ҈ҩ ̆PLL̆PLL1̆PLL2Ȃ 

ῤ PLL ῀ ҹ4~32MHz ‰2~32Ṑ ̆ ץ ᶫ16~120MHz 

₮Ȃ 

PLL ῀ ҈ҩ̔IRC8Mԋ№ ̆HXTALץ HXTAL֟ PLL1̆ ῒҬ ѿ

ҩᵬҹPLL Ȃ 

PLL ץ RCU_CTL Ҭ PLLENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLLSTBᵝ PLL Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝPLLSTBIE
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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 

PLL1 PLL2 HXTAL № Ṑ ̆ΐᵣ ץ 1

̂RCU_CFGR1̃ PLL2MF[3:0]ȁPLL1MF[3:0] PREDV1[3:0] 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

40KHz̆ҹ ᶫ ȂIRC40K RC ץ ᵝ /

RCU_RSTSCKҬ IRC40KENᵝ ꜚ ῏ Ȃ ᵝ /

RCU_RSTSCKҬ IRC40KSTBᵝ IRC40K Ȃ ᵝ /

RCU_RSTSCKҬ Ҭ ᶏ ᵝIRC40KSTBIE ó1ô̆ IRC40K ץ ̆ ֟ ѿҩ

Ҭ 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 
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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 Cortex-M3 Ҍ Ҭ NMI Ȃ

HXTAL ᵬPLL ̆HXTAL ḆᶏPLL ꜚ Ȃ 

₮ ⱬ 

₮ⱳ 30KHz⌠60MHz׆₮ Ȃ 

CK_OUT0 

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 

2̂RCU_CFG2̃ CKOUT0DIV[5:0]ᵝ̆ ץ ₮ ᶛ№

̆ ᵞCKOUT0 Ȃ 

CK_OUT1 

2(RCU_CFG2)Ҭ CK_OUT1 ᵝ CKOUT1SEL

Ҍ Ḥ Ȃ GPIO ⱳ I/O(AFIO) ₮

Ḥ Ȃ 

5-2. ₮1  

₮ 1 ᵝ   

00xx NO CLK 

0100 CK_SYS 

0101 CK_IRC8M 

0110 CK_HXTAL 

0111 CK_PLL/2 

1000 CK_PLL1 
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₮ 1 ᵝ   

1001 CK_PLL2/2 

1010 EXT1 

1011 CK_PLL2 

2̂RCU_CFG2̃ CKOUT1DIV[5:0]ᵝ̆ ץ ₮ ᶛ№

̆ ᵞCKOUT1  

└ 

(RCU_DSV)Ҭ DSLPVS[2:0]ᵝ ץ └1.2V

Ҋ Ȃ 

5-3. Ҋ1.2V  

DSLPVS[2:0] (V) 

000 1.2 

001 1.1 

010 1.0 

011 0.9 

  



                                                            GD32F20x Ύ 

85 
 

5.3. RCU  

RCU ̔0x4002 1000 

5.3.1. └  (RCU_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 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 PLLEN Ḡ  CKMEN HXTALBPS HXTALSTB HXTALEN 

 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  IRC8MSTB 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 ᵝȂ ῀ ᴆ ᵝ  

0̔PLL2 ῏   

1̔PLL2  

27 PLL1STB PLL1 ᵝ 

ᴆ 1 PLL1 ₮  

0̔PLL1  

1̔PLL1  

26 PLL1EN PLL1ᶏ  

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝ  

0̔PLL1 ῏   

1̔PLL1  

25 PLLSTB PLL ᵝ 

ᴆ 1 PLL ₮  

0̔PLL  

1̔PLL  

24 PLLEN PLLᶏ  
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ᴆ ᵝ ᵝ̆ PLL Ạҹ ᵝҌ ᵝȂ ῀

ᴆ ᵝ  

0̔PLL ῏   

1̔PLL  

23:20 Ḡ  Ḡ ᵝṿ 

19 CKMEN HXTAL ᶏ   

0̔ 4 ~ 32 MHz ᵣ (HXTAL)   

1̔ᶏ 4 ~ 32 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 4 ~ 32 MHz ᵣ ῏  

1̔ 4 ~ 32 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  

0 IRC8MEN ῤ 8MHz RC ᶏ  

ᴆ ᵝ ᵝ̆ IRC8M Ạҹ ̆ ᵝҌ ᵝȂ ׆

̆ CKMEN ᵝ ᵬ HXTAL ̆
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ᵝ ᴆ 1 ꜚIRC8M Ȃ 

0̔ῤ 8MHz RC ῏   

1̔ῤ 8MHz RC  

5.3.2. 0 (RCU_CFG0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 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 ᶫ ENET EXT1  

1011̔ CK_PLL2  

23:22 USBFSPSC[1:0] USBFS TRNG №  

ᴆ ᵝ ȂUSBFS ҹ48MHz̆ USBFS ᶏ Ṝ̆ ֓

ᵝ ḱ Ȃ ֓ᵝӞ └TRNG ̂Ů48 MHz̃Ȃ 

00̔CK_PLL / 1.5 

01̔CK_PLL / 1 

10̔CK_PLL / 2.5 
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11̔CK_PLL / 2 

21:18 PLLMF[3:0] PLL Ṑ  

ҍ RCU_CFG0 29ᵝ῍ Ṑ ̆ ᴆ ᵝ  

̔PLL ₮ Ҍ 120MHz 

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  

ᴆ ᵝ ᵝ̆ └PLL  
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0: (IRC8M / 2) ҹPLL  

1: PREDV0 ₮ ҹPLL  

15:14 ADCPSC[1:0] ADC №  

ҍ RCU_CFG0 28ᵝ῍ № ̆ ᴆ ᵝ Ȃ 

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 № Ȃ 

̔CK_APB1 ₮ Ҍ 60MHzȂ 

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  
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01̔ CK_HXTAL ᵬҹCK_SYS  

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 

ᵝṿ̔0x0000 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 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































