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7.5.2. └ 1̂ GPIOx_CTL1̆x=A..Ĩ .............................................................................. мпф 
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17.3.2. RTC  .......................................................................................................................................... нфт 
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17.4.3. RTC № ᵝ̂RTC_PSCH̃ ..................................................................................... олл 

17.4.4. RTC № ᵞᵝ̂RTC_PSCL̃ ..................................................................................... олм 
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18. ̂TIMER̃ .................................................................................................. олп 
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21.5.2. └ 1̂ SPI_CTL1̃ ......................................................................................................... роп 
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21.5.5. CRC ̂SPI_CRCPOLỸ ...................................................................................... рос 

21.5.6. CRC ̂SPI_RCRC̃ ................................................................................................ рот 

21.5.7. CRC ̂SPI_TCRC̃ ................................................................................................. рот 

21.5.8. I2S└ ̂SPI_I2SCTL̃ .................................................................................................. роу 
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23.5.7. Ҭ  ................................................................................................................................................... ррф 

ноΦсΦ ¢[L  .................................................................................................................... рсм 

23.6.1. ‖ ̂TLI_SPSZ̃ ............................................................................................. рсм 
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23.6.4. (TLI_TSZ̃ .............................................................................................................. рсн 

23.6.5. └ ̂TLI_CTL̃................................................................................................................ рсо 

23.6.6. ̂TLI_RL̃ ...................................................................................................... рсп 

23.6.7. ̂TLI_BGC̃ ................................................................................................... рср 



                                                                GD32F20x Ύ 

15 
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23.6.13. ̂TLI_STAT̃ ......................................................................................................... рсу 
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1. Ữ  

GD32F20x ↓ ᴆ ԍArmÈ CortexÈ-M3 32β └ ȂArmÈ CortexÈ-M3

҈ AHB №≢ ҹI-CODE ȁD-CODE ȂCortexÈ-M3

Ữ ̆ Ҍ Ữ ̆ ᴪ ҈ ҉ Ȃ Ữ

ԅ ᵫ ̆ ᾢ ӈ Ữ 4GB Ữ ̆ᾟ№Ḡ ԅ

Ȃ 

1.1. Arm Cortex-M3ῤ  

ArmÈ CortexÈ-M3 ѿҩΐ ᵞҬ ᵞ 32β Ȃ

ᶏ CortexÈ-M3 ԍ ᵞⱳ └ Ȃ

CortexÈ-M3 ԍArmv7̆ ғ ѿҩ ғ פ ̆

I/O └ᴋⱵ ᵝ ᵬȂҊ ↓₮ CortexÈ-M3 ᶫ ѿ֓ ̔ 

Â ῤ ̆ ԍ I-Code ȁD-Code ȁ ȁҒ (PPB)ץ

Ғ ̂AHB-AP̃ ԑ ̕ 

Â Ҭ └ ̂NVIC̃̕ 

Â ᾝ̂FPB̃̕  

Â ᾝ̂DWT̃̕  

Â פ ᾝ̂ITM̃̕  

Â ұ JTAG ̂SWJ-DP̃̕ 

Â ᾝ̂TPIŨ̕ 

Â ῀ ᾝ̂ETM̃̕  

1-1. CortexÈ-M3 Ҋ̆῏ԍ Ḥ ̆ Arm® CortexÈ-M3

ΎȂ 
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1-1. CortexÈ-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 ԍAMBA 

3.0 AHB-LITE ̆ ѿ AHB̆ ԅ Ҭ Һ ׆ ӊ

ḤȂAHB CortexÈ-M3ῤ ICodeȁDCode ȁ ȁDMA0ȁ

DMA1ȁEthernet̆ץ TLDI̓̀7ҩҺ ȂICode פ ̆ Ӟ ף׆ץ Ữ

̂0x0000 0000~0x1FFF FFFF̃₮ CortexÈ-M3ῤ ȂDCode ̆

Һ ԍ Ώ ̆ Ӟ ԍף Ữ Ȃҍӊ ᵌ̆ ԍ פ

ȁ ⱴ Ữץ Ȃ Ữ ⅞№ҹ ῤ SRAM ȁ

Ữ ץ ȂAHB flashỮ ICode DCode

ȁ ῤSRAM0ȁSRAM1ȁSRAM2ȁ Ữ └ ץ̆ AHB1 AHB2̓̀8

ҩ׆ Ȃ 

AHB1 ҍ₃Ӎ AHB ̆ ң AHB-APB ̆ ץ AHB1

ץ ңҩ APB ӊ ῃ Ȃң APB ↕ҍ APB Ȃ

APB1 └ҹ60MHz̆APB2 ↕ ῃ ̂ᶭ ᴆ ̆

120MHz̃Ȃ 
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1-2. GD32F20x Connectivity line↓  

NVIC

TPIU

Flash
Memory 

Controller

Flash
Memory

 

EXMC

AHB to APB 
Bridge2 

AHB to  APB 
Bridge1 

USART0

SPI0

EXTI

GPIOA

GPIOB

CAN0

DAC

RTC

FWDGT

WWDGT

Slave

Slave

Slave Slave

Master

Ibus

Dbus

Interrput request

 
 

 

POR/PDR

PLL
Fmax : 144MHz

LDO
1.2V

IRC
8MHz

HXTAL
3-25MHz

LVD

Powered By VDDA

Master

CAN1

SPI/I2S1~2

TIMER1~3

TIMER4~6

TIMER
11~13

 
 

 GPIOC

GPIOD

GPIOE

GPIOF

Master

ENET

TIMER0

TIMER7

TIMER8~10

ADC0~2

AHB2 Peripherals

CAU HAU TRNG DCIDMA0(7 chs)

Master
TLI

SAR ADC

Powered By VDDA

Arm Cortex-M3
Processor

Fmax:120MHz

SW/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
2
0
M

H
z

A
P

B
1
: F

m
a
x
 =

 6
0
M

H
z

SRAM0

SRAM1
SRAM2

Slave

Slave

Slave

Slave

AHB1 Peripherals

SDIO CRC RCUUSB
FS

DMA1(7 chs)

Master

GPIOG

USART5

GPIOH

GPIOI

USART1~2

UART3~4

UART6~7

I2C0

I2C1

I2C2

 

1.3. Ữ  

ArmÈ CortexÈ-M3 ᵫ ̆ ᶏץ ԑ פ ⱴ /Ữ Ȃ פ

ף ᵝԍ Ữ ̆ᵖ Ҍ ȂCortexÈ-M3ῤ
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ҹ32β ̆ ҹ4GBȂ Ữ ȁ Ữ ȁ ץ I/O ҩ

4GB ῤȂCortexÈ-M3 ᶫ ӈ Ữ ̆ ץ ᵞҌ ᴆᶫ

ᴆ ̆⁞ ᵬȂ CortexÈ-M3 ԅѿ֓

ȂҊ 1-1 GD32F20x↓ ᴆ Ữ ̆ ף ȁSRAMȁ ץ ῒ

ӈ Ữ Ȃᴋᵥ ↓ ҩ № 1KB ̆ ҹ ҩ ף Ȃ

APB1 ᵝԍ 0x4000 0000~0x4000 FFFFỮ ῤ̆ APB2 ᵝԍ 0x4001 

0000~0x4001 7FFFỮ ῤȂAHB1 ᵝԍ0x4001 8000~0x5003 FFFFỮ ῤ̆ץ

AHB2 ᵝԍ0x5004 0000~0x5FFF FFFFỮ ῤȂ 

1-1 GD32F20x ↓ ᴆ Ữ  

ӈ     

RAM AHB 

0xC000 0000 ï 0xDFFF FFFF EXMC - SDRAM 

0xA000 0000 - 0xA000 0FFF Ḡ  

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 Ḡ  

0x5006 0800 ï 0x5006 0BFF TRNG 

0x5006 0400 ï 0x5006 07FF HAU 

0x5006 0000 ï 0x5006 03FF CAU 

0x5005 0400 ï 0x5005 FFFF Ḡ  

0x5005 0000 -0x5005 03FF DCI 

0x5004 0000 - 0x5004 FFFF Ḡ  

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 ENET 

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  
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ӈ     

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  

0x4001 8000 - 0x4001 83FF SDIO 

APB2 

0x4001 7C00 - 0x4001 7FFF Ḡ  

0x4001 7800 - 0x4001 7BFF GPIOI 

0x4001 7400 - 0x4001 77FF GPIOH 

0x4001 7000 - 0x4001 73FF USART5 

0x4001 6C00 - 0x4001 6FFF Ḡ  

0x4001 6800 - 0x4001 6BFF TLI 

0x4001 5C00 - 0x4001 67FF Ḡ  

0x4001 5800 - 0x4001 5BFF Ḡ  

0x4001 5400 - 0x4001 57FF TIMER10 

0x4001 5000 - 0x4001 53FF TIMER9 

0x4001 4C00 - 0x4001 4FFF TIMER8 

0x4001 4800 - 0x4001 4BFF Ḡ  

0x4001 4400 - 0x4001 47FF Ḡ  

0x4001 4000 - 0x4001 43FF Ḡ  

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 

0x4001 0C00 - 0x4001 0FFF GPIOB 
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ӈ     

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 I2C2 

0x4000 8000 - 0x4000 BFFF Ḡ  

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 Ḡ  

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 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 

SRAM AHB 0x2007 0000 - 0x3FFF FFFF Ḡ  
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ӈ     

0x2006 0000 - 0x2006 FFFF Ḡ  

0x2002 0000 -0x2005 FFFF SRAM2 

0x2001 C000 -0x2001 FFFF SRAM1 

0x2000 0000 - 0x2001 BFFF SRAM0 

Code AHB 

0x1FFF F810 - 0x1FFF FFFF Ḡ  

0x1FFF F800 - 0x1FFF F80F Option Bytes 

0x1FFF F000 - 0x1FFF F7FF 

Boot loader 0x1FFF E000 - 0x1FFF EFFF 

0x1FFF B000 - 0x1FFF DFFF 

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  

0x0830 0000 - 0x083B FFFF Ḡ  

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 C̆ortexÈ-M3 ᶫԅᵝ ⱳ (bit-banding)̆

ᵝҹ ᵝ Ȃ Ữ Ҭ ԅңҩᵝ №̆≢ᵝԍSRAM ҬȂ

ᵝ ≢ ҩ ѿҩ32β 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_addrᵝ ᵝ ≢ ̕ 

Â bit_band_baseᵝ ≢ ̕ 

Â byte_offsetᵝ Ẓ ̕ 

Â bit_number Ҭ ᵝ (0-7)Ȃ 

ҽᶛ ̆ 0x2000 02007β ᵬ̆ῒ ᵝ≢ ҹ̔ 

bit_word_addr = 0x2200 0000 + (0x200 * 32) + (7 * 4) = 0x2200 401C        (1-2) 
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0x2200 401CΏ ᵬ̆ Ӈ0x2000 02007β ᴪ ̕ 0x2200 

401C ᵬ̆ Ӈ 0x2000 02007β ᴪ№≢ 0x0000 00010x0000 

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 3072KBȂ ᵬ

ҹ 0 ̆ ȁ (16 bits)(32 bits)ȂFlashץ (16 bits)(32 

bits)ҹ ᵝȂ ץץ (page)ҹ ᵝ̆Ӟ ץ ῃ ̂information blocksȂ̃ 

1.4. ꜚ(Boot)  

GD32F20x ↓֟ ᶫ3 ꜚ(Boot)̆ BOOT1BOOT0 Ȃ

ץ BOOT1BOOT0 ̆ ҉ 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 ̆ArmÈCortexÈ-M3 ᾢ׆ 0x0000 0000 ṿ̆Ῥ׆

0x0000 0004 ף ̆ ׆ ף Ȃ 

̆ҺFLASHỮ ̂ ԍ0x0800 0000Ữ ̃ Ữ

̂ ԍ0x1FFF B000 Ữ ̃ ⌠ Ữ ̂ ԍ0x0000 0000Ȃ̃

҉ SRAMỮ 0x2000 0000̆ ҹ ̆ ∆ ף
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Ҭ̆ᵰ ᶏ NVIC Ẓ ⌠SRAMҬȂ 

Bootloader(System)Ữῤ̆ ԍ FLASHỮ Ȃ GD32F20x

Ҭ̆Bootloaderץ USARTUSB ֜ԑ̆ 1-4. 

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 ᵝԍFlashỮ Ḥ

ҬȂ96β ᴆ ѿIDᴋᵥ ᴆ ѿ ԋ ̆ ץ ᵬҹ ↓ ̆ ѿ

№Ȃ 

1.5.1. ֟ Ḥ  

̔0x1FFF F7E0 

ῒṿ₮ ̆Ҍ  

̂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  

ṿ ᴆ ҉SRAM Kbytesҹץ̆ ᵝȂ 

̔0x0020 32 KbytesȂ 

15:0 FLASH_DENSITY[15:0] FLASH Ữ  

ṿ ᴆ FLASH Ữ Kbytesҹץ̆ ᵝȂ 

̔0x0020 32 KbytesȂ 
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1.5.2. ᴆ ѿID̂96β ̃ 

̔0x1FFF F7E8 

ῒṿ₮ ̆Ҍ  

̂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    

31:16 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 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[95:64] ᴆ ѿID 
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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 ᵝṿȂ 

7 CEE ף  

0̔ ף Ȃ 

1̔ ף Ȃ 

6:0 Ḡ  Ḡ ᵝṿȂ 

̔ bit[7] ץ - -Ώ̆ῒז ᵝ Ҍᾛ Ȃ 
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2. └ ̂FMC̃ 

 ׃ .2.1

└ ̂FMC̃̆ ᶫԅ ҉ ⱳ Ȃ ╠384K ῤ̆CPU

פ ̂ ԍ256K 512K̆ 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 ԍ512KBGD32F20x_CL̆ ҹ2KBȂ ԍҺ Ữ

Ҍ ԍ768KBGD32F20x_CLᶏ̆ ԅң ╠̕512KB ѿ ̂bank0Ҭ̃̆

ԋ ̂bank1̃ҬȂῒҬbank0 ҹ2KB̆bank1

ҹ4KBȂҺ Ữ ץ Ȃ 2-1. GD32F20x_CLȂ 

2-1. GD32F20x_CL 

   ̂ ̃ 

Һ Ữ  

0  0x0800 0000 - 0x0800 07FF 2KB 

1  0x0800 0800 - 0x0800 0FFF 2KB 

2  0x0800 1000 - 0x0800 17FF 2KB 
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   ̂ ̃ 

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   0x1FFF B000- 0x1FFF F7FF 18KB 

  0x1FFF F800 - 0x1FFF F80F 16B 

̔Ḥ Ữԅboot loader̆Ҍ Ȃ 

2.3.2. ᵬ 

Ἕץ Ữ ѿ Ȃ פ №≢ᶏ CPUIBUS

DBUS Ȃ 

2.3.3. FMC_CTLx  

ᵝ ̆FMC_CTLx ῀ ̆LKβ ҹ1Ȃ ᾢ FMC_KEYx Ώ῀

0x456701230xCDEF89AB̆ ᶏץ FMC_CTLx Ȃң Ώ ᵬ ̆FMC_CTLx

LKβ ᴆ 0Ȃ ץ ᴆ FMC_CTLx LKβ ҹ1Ῥ

FMC_CTLx Ȃᴋᵥ FMC_KEYx ᵬ ᴪ LKβ 1̆ ׆

FMC_CTLx ̆ ѿҩ Ȃ 

FMC_CTL0 OBPGβ OBERβ FMC_CTL0 ׅ̆ Ḡ Ȃ

FMC_OBKEYᾢ Ώ῀0x456701230xCDEF89AB̆ ᴆ FMC_CTL0

OBWENβ 1Ȃ ᴆ ץ FMC_CTL0 OBWENβ 0 FMC_CTL0 OBPGβ

OBERβȂ 

ԍ ԍ512KB GD32F20x_CL̆FMC_CTL0 bank0

ᵬ̆FMC_CTL1 bank1Ώ ᵬȂFMC_CTL1 └

FMC_CTL0ɜȂ FMC_KEY1Ώ ↓ FMC_CTL1Ȃ 

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 
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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

1̆ ↕FMC ѿҩҬ Ȃ ̆ ḠΏ῀ Ȃ ↕

פ ̆ ᴆ ᴪ Ȃ ’Ҋ̆FMCҌᴪ 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 

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
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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

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

1 F̆MC 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  

MERᵝ

LKᵝ ҹ0

STARTᵝ

פ FMC

FMC_CTLx

BUSYᵝ ҹ0

BUSYᵝ ҹ0
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2.3.6. Һ Ữ  

FMC ᶫԅѿҩ32ᵝ /16ᵝ ⱳ ̆ ḱ Һ Ữ ῤ Ȃ ᵬᶏ

ҊȂ 

1. ḠFMC_CTLx Ҍ ԍ ̕ 

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 1̆FMC ѿҩҬ Ȃ ̆ / ᵬ

Ȃ ̆ Ώѿҩ 0x0ṿ̆FMC_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  

PGᵝ

LKᵝ ҹ0

DBUS҉ /

Ώ ᵬ

FMC_CTLx

BUSYᵝ ҹ0

BUSYᵝ ҹ0

 

ԍ ԍ512KB GD32F20x_CL̆ bank1 ᵬҍ bank0 ᵬ ᵌȂ 

̔ ᾧ ѿҩbankҬ ᵬ̆ ᵬȂ CPU ῀ ̆
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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 

ḱ ᵝ Ȃ 

2.3.9.  

ᵝ ̆ ⱴ ⌠FMC_OBSTATFMC_WP ̆

Ȃ ΐᵣҹ Ȃ ̆
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Ҍ ̆FMC_OBSTAT OBERRβ 1̆ └ ҹ

0xFFȂ ῒ ҹ0xFF̆↕OBERRβ Ҍ ᵝȂ 2-2. 

Ȃ 

2-2.  

   

0x1fff f800 OB_SPC 

ῃḠ ṿ 

0xA5̔ Ḡ  

0xA5 ᴋᵥṿ̔ Ḡ  

0x1fff f801 OB_SPC_N OB_SPC  

0x1fff f802 OB_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 

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 OB_USER_N OB_USER ṿ 

0x1fff f804 OB_DATA[7:0] ӈ 7⌠0ᵝ 

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

0x1fff f806 OB_DATA[15:8] ӈ 15⌠8ᵝ 

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

0x1fff f808 OB_WP[7:0] 

/ Ḡ ṿ 7⌠0ᵝ 

0̔Ḡ  

1̔ Ḡ  

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

0x1fff f80a OB_WP[15:8] / Ḡ ṿ 15⌠8ᵝ 

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

0x1fff f80c OB_WP[23:16] / Ḡ ṿ 23⌠16ᵝ 

0x1fff f80d OB_WP_N[23:16] OB_WP ṿ 23⌠16ᵝ 

0x1fff f80e OB_WP[31:24] 

/ Ḡ ṿ 31⌠24ᵝ 

OB_WP[30:24]̔ ҩbit 4KB Ḡ ̆ ԍ

GD32F20x_CL 2 Ȃ 0ᵝ ╠4KB Ḡ ̆

ץ Ȃ 31ᵝ ╠124KB Ḡ Ȃ 

OB_WP[31]̔ 31ᵝ ▼Ҋ № Ḡ Ȃ 

0x1fff f80f OB_WP_N[31:24] OB_WP ṿ 31⌠24ᵝ 
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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 OB_WP[31:0] ᵝҹ0 ץ ᶏ ₃ Ḡ ⱳ Ȃ

ԅ ᵬ̆ Ḡ ⱳ Ȃ

OB_WP ̆ ᵝᶏӊ Ȃ 

2.3.11. ῃḠ  

FMCᶫԅѿҩ ῃḠ ⱳ Ȃ ⱳ ץ Ḡ ᴆ ᴆᾧ

ᵬȂ 

Ḡ ̔ OB_SPC ҹ0x5AA5̆ ᵝץ ̆ ԍ

ῃḠ ȂҺ Ữ ץ ᵬ Ȃ 

Ḡ ̔ OB_SPC ṿҹᴋᵥ 0x5AA5ṿ̆ ᵝץ ̆

ῃḠ Ȃ ̆ ḱ Ҭ M̆CU ᶭ JTAG/SWD

̆ ҉ ᵝף ᵝץᶏ ḱ Ḡ Ȃ ῃḠ Ҋ̆

Һ Ữ ֽ ף ғ╠4KB ꜚ ԍ / Ḡ ҊȂ

Ҋ̆ SRAMҬ׆ ꜚ ץ̆ ꜚboot loader׆ ̆ ֓ Ҋ Һ Ữ ᵬ

Ȃ ֓ Ҋ Һ Ữ ̆ ֟ Ȃ ֓ Ҋ̆ Һ Ữ

ᵬ F̆MC_STAT WPERRβ 1Ȃp ֓ Ҋ ץ

ᵬ̆׆ ץ ῃḠ ⱳ Ȃ OB_SPC ҹ

0x5AA5̆ ῃḠ ⱳ ̆ ꜚ ѿ ᵬȂ 

̔ Ḡ ’Ҋ̆flash╠4kҌ ΏȂ 
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2.4. FMC  

FMC ̔0x4002 2000 

2.4.1. ̂FMC_WS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WSCNT[2:0] 

 rw 

 

ᵝ/β    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 WSCNT[2:0]  

ᴆ 1 0ȂFMC_WSEN WSENᵝ 1 WSCNTᵝ Ȃ 

000̔Ҍ ⱴ  

001̔ ⱴ 1ҩ  

010̔ ⱴ 2ҩ  

011 ~ 111̔Ḡ  

2.4.2. 0̂ FMC_KEY0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/β    

31:0 KEY[31:0] FMC_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 

̂32β̃ Ȃ 

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

OBKEY[31:16] 

w 

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

OBKEY[15:0] 

w 

 

ᵝ/β    

31:0 OBKEY[31:0] FMC_CTL0 ᵬ  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠ OBKEY[31:0] FMC_CTL0  Ȃפ

 

2.4.4. 0̂ FMC_STAT0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ENDF WPERR Ḡ  PGERR Ḡ  BUSY 

 rc_w1 rc_w1  rc_w1  r 

 

ᵝ/β    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 ENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

4 WPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

3 Ḡ  Ḡ ᵝṿȂ 

2 PGERR ᵝ 
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Ҍҹ 0xFFFF ̆ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ  

1 Ḡ  Ḡ ᵝṿȂ 

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.4.5. └ 0̂ FMC_CTL0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0080 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  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 ᵝṿȂ 

12 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿȂ 

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 ᵝṿȂ 

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 

ᴆ 1 0 

0̔ ᵬ  
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1̔  פ

4 OBPG פᵝ 

ᴆ 1 0 

0̔ ᵬ  

1̔  פ

3 Ḡ  Ḡ ᵝṿȂ 

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. 0̂ FMC_ADDR0̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

ADDR[31:16] 

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_OBSTAT̃ 

Ẓ ̔0x1C 
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ᵝṿ̔0x0XXX XXXX 

̂32β̃ Ȃ 

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 ᵝṿȂ 

25:10 DATA[15:0] ᵝ Ḡ OB_DATA[15:0] № 

9:2 USER[7:0] ᵝ Ḡ OB_USER  

1 SPC ῃḠ  

0̔ Ḡ  

1̔ Ḡ  

0 OBERR ᵝ 

Ҍ ᵝ ᴆ 1̆ └ ҹ 0xFFȂ 

2.4.8. / Ḡ ̂FMC_WP̃ 

Ẓ ̔0x20 

ᵝṿ̔0xXXXX XXXX 

̂32β̃ Ȃ 

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 OB_WP[31:0] № 

2.4.9. 1̂ FMC_KEY1̃ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 
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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. 1̂ FMC_STAT1̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ENDF WPERR Ḡ  PGERR Ḡ  BUSY 

 rc_w1 rc_w1  rc_w1  r 

 

ᵝ/β    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 ENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

4 WPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

3 Ḡ  Ḡ ᵝṿȂ 

2 PGERR ᵝ 

Ҍҹ 0xFFFF ̆ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ  

1 Ḡ  Ḡ ᵝṿȂ 

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 
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2.4.11. └ 1̂ FMC_CTL1̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0080 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ENDIE Ḡ  ERRIE Ḡ  LK START Ḡ  MER PER PG 

 rw  rw  rs rs  rw rw rw 

 

ᵝ/β    

31:13 Ḡ  Ḡ ᵝṿȂ 

12 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿȂ 

10 ERRIE ₮ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ₮ Ҭ  

9:8 Ḡ  Ḡ ᵝṿȂ 

7 LK FMC_CTL1 ᵝ 

↓Ώ῀ FMC_KEY1 ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START פ⌠ FMCᵝ 

ᴆ 1 ץ ⌠פ FMCȂ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5:3 Ḡ  Ḡ ᵝṿȂ 

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
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ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

̔ ᵬ ̆ ԍ ᵝ Ȃ 

2.4.12. 1̂ FMC_ADDR1̃ 

Ẓ ̔0x54 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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_WSEÑ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WSEN 

 rw 

 



                                                                GD32F20x Ύ 

59 
 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 WSEN FMC ᶏ  

ᵝ ᴆ 1 0Ȃ ᵝӞ FMC_KEYx Ḡ Ȃ Ώ 0x45670123

0xCDEF89AB⌠ FMC_KEYx Ȃ 

0̔ ׆  

1̔ ׆ ⱴ  

2.4.14. ֟ ID ̂FMC_PID̃ 

Ẓ ̔0x100 

ᵝṿ̔0xXXXX XXXX 

̂32β̃ Ȃ 

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 ҹ1.2Vʟ Ȃ ᴍ Ҭ ѿҩ ℗ ̆ VDD

῏ ̆ ℗ ץ ᴍ ℗ ⌠VBAT ̆ ᴍ VBAT ̂ ̃

ᶫ Ȃ 

3.2. Һ  

Â ҈ҩ ̔ ᴍ ȁVDD / VDDA 1.2V ̕ 

Â ҈ ̔ ȁ ̕ 

Â ῤ ̂LDÕ ᶫ1.2V ̕ 

Â ᶫᵞ ̂LVD̃̆ ᵞԍ ṿ ₮Ҭ Ԋᴆ̕ 

Â VDDᶫ ῏ ̆ VBAT̂ ̃ҹ ᴍ ᶫ Ȃ 

3.3. ⱳ  

3-1. ᶫԅPMU ῏ ῤ Ȃ 
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3-1.  

PMU

CTL

FWDGT

IRC40K

LDO

LXTAL

RTC

WKUPF

IRC8M

HXTAL

PLLs

POR / PDR

BPOR

ADC

Backup Domain

NRST

PA0

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

BKP PAD

 

3.3.1. ᴍ  

ᴍ ῤ ℗ VDDᶫ VBAT̂ ̃ʟ ̆ VBAKҹ ᴍ ᶫ ̆

ᴍ RTĈ ȁ̃LXTAL̂ᵞ ᵣ ȁ̃BPOR̂ ᴍ ҉ ᵝ ȁ̃

BREĜ ᴍ ̃̆ ץ PI8ȁPC13PC15̓̀4ҩBKP 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 ╠̆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 / WFEפ ῀ ӊ╠ C̆ortexÈ-M3 RTC

ⱳ ץ̆ RTC ԊᴆȂ ῀ ѿ ӊ ̆

ҍ ̆RTC ȂRTC ᵬ ̂RTC̃

Ȃ 

ᴍ VDDʟ ̂VBAK VDD̃ Ҋⱳץ̆ ̔ 

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

Â PI8 ᵬҹץ I / O RTCⱳ ̂ ̂RTC̃̃Ȃ 

ᴍ VBAT ᶫ ̂VBAK VBAT̃̆ Ҋⱳץ ̔ 

Â PC13ֽ ᵬҹRTCⱳץ ̂ ̂RTC̃̃̕ 

Â PC14 PC15ֽ ᵬҹLXTAL ̕ 

Â PI8ֽ ᵬҹRTCⱳץ ̂ ̂RTC̃̃Ȃ 

̔ ԍPC13ȁPC14ȁPC15 PI8 ℗ ᶫ ̆ ℗ ֽ

̆ PC13⌠PC14 PI8 GPIO ₮ ̆ῒ ᵬ Ҍ 2MHẑ

ҹ30pF̃Ȃ 

3.3.2. VDD / VDDA  

VDD / VDDA VDD VDDA ң №ȂVDD HXTAL̂ ᵣ ȁ̃LDO

̂ ȁ̃POR / PDR̂҉ / ᵝ ȁ̃FWDGT̂ ̃ PC13ȁ

PC14ȁPC15PI8ӊ PAD ȂVDDA ADC / DAĈAD / DA ȁ̃

IRC8M̂ῤ 8M RC ȁ̃IRC40K̂ῤ 40KHz RC ȁ̃PLLŝ ̃ LVD

̂ᵞ ̃ Ȃ 

VDD  

ҹ 1.2Vʟ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

POR / PDR̂҉ / ᵝ̃ VDD / VDDA ᵞԍ ṿ ֟ ᵝḤ

ᵝ ᴍ ӊ ҩ Ȃ 3-2. ҉ / ᵝ ԅᶫ ᵝḤ

ӊ ῏ ȂVPOR ҉ ᵝ ṿ ̆ῖ ṿ ҹ2.40V̆VPDR ᵝ

ṿ ̆ῖ ṿ ҹ1.80VȂ Vhystṿ ҹ600mVȂ 

3-2. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ ̂ᵞ ̃

t

VPDR

600mV

Vhyst
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VDDA  

LVD ⱳ VDD / VDDAʟ ᵞԍᵞ ṿ̆ ṿ └

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

̂PMU_CS̃Ҭ LVDFβ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 16 ̆

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

LVD₮Ḥ ῏ Ȃ̂ LVDҬ Ḥ ᶭ ԍ EXTI16 ҉ Ҋ Ȃ̃

Vhystṿҹ100mVȂ 

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 0.3VȂ 

ҹ ADC DAC ̆ ADC / DAC VREF+ / 

VREF-Ȃ Ҍ ̆VREF+ VDDA ̆ ̆

14-2. ADC ῀ ӈ ! ⌠ Ȃ V̆REF- VSSA

ɼVREF+ ׃ ԓҒ ԓ 100-pin ҏЇ 64-pin ҏҒ Ї

ῚῪ VDDAЇVREF-Ὺ ∑ VSSAɼ 

3.3.3. 1.2V  

1.2V ҹCortexÈ-M3ῤ ȁAHB / APB ȁ ᴍ VDD / VDDA APB ᶫ

Ȃ 1.2V҉ ̆POR 1.2VҬ֟ ѿҩ ᵝ ↓̆ ᵝ ̆ ῀

̆ ᾢ ῏ └ᵝ ӊ̆ ѿ WFIWFĔפ Ḃ ῀ Ȃ

῏ԍ ῤ ̆ Ҋץ ԇץ Ȃ 
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3.3.4.  

ᵝ ᵝ ̆GD32F20x MCUԍῃⱳ ғ ῃ ԍᶫ Ȃ

ᵞ ⱳ ̔⁞ ̂HCLK̆PCLK1̆PCLK2̆̓͂̃ ᶏ Ȃ

̆҈ ץ ᵞ ⱳ ̆ ױ ȁ Ȃ 

 

ҍCortexÈ-M3 SLEEPING Ȃ Ҋֽ̆ ῏ CortexÈ-M3 Ȃ

῀ ̆ CortexÈ-M3 └ Ҭ SLEEPDEEPᵝ̆ ѿ

WFIWFEפ Ȃ WFIפ ῀ ̆ᴋᵥҬ ץ Ȃ

WFEפ ῀ ᴋ̆ᵥ Ԋᴆ ץ ̂ SEVONPEND

ҹ1̆ ᴋᵥҬ ץ ̆ CortexÈ-M3 Ύ Ȃ̃ ԍ ῀ ₮Ҭ ҉

̆ Ȃ 

CortexÈ-M3ҬSCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └  ̔

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ ῀

̕ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

 

ҍ CortexÈ-M3 SLEEPDEEP Ȃ Ҋ̆1.2VҬ

ῃ ῏ ̆IRC8MȁHXTALPLLsӞῃ ȂSRAM Ҭ ῤ Ḡ

Ȃ PMU_CTL LDOLPᵝ ̆ └LDO ᵬ ᵞⱳ Ȃ

῀ ӊ╠̆ᾢ CortexÈ-M3 └ SLEEPDEEP ᵝ 1̆Ῥ

PMU_CTL STBMODᵝ̆ WFI WFE פ ῀ Ȃ

WFIפ ῀ ᴋ̆ᵥ EXTI Ҭ ץ ׆ Ҭ

Ȃ WFE פ ῀ ̆ᴋᵥ EXTI Ԋᴆ ץ ׆

Ҭ ̂ SEVONPENDҹ 1̆ ᴋᵥҬ ץ ̆ CortexÈ-M3

Ύ Ȃ̃↨ ₮ ̆IRC8M Ҭᵬҹ Ȃ ̆ LDO ᵬ ᵞ

ⱳ ̆ Ӈ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI ҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 6-3. EXTI Ȃ ↕̆

῀ Ҋ Ȃ 

 

ԍCortexÈ-M3 SLEEPDEEP Ȃ Ҋ̆ ҩ1.2Vῃ

Ả ᶫ ̆ LDO IRC8MȁHXTALPLLsӞᴪ ῏ Ȃ ῀ ╠̆ᾢ

CortexÈ-M3 └ SLEEPDEEPᵝ 1̆ Ῥ PMU_CTL STBMODβ

1̆ Ῥ PMU_CS WUFβ ̆ WFI WFE ̆פ ῀ ̆

PMU_CS STBFβ MCU ῀ Ȃ ҩ ̆
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NRST ᵝ̆RTC ̆FWDGTᵝ̆WKUP ҉ Ȃ

ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀ ̆SRAM 1.2V

ῤ ᴪҡ Ȃ ₮ ̆ᴪ ҉ ᵝ̆ ᵝӊ CortexÈ-M3 ׆

0x00000000 ףפ Ȃ 

3-1.  

    

 ֽ῏ CPU  

1. ῏ 1.2V

 

2. ῏ IRC8MȁHXTAL

PLL 

1. ῏ 1.2V ᶫ

 

2. ῏ IRC8MȁHXTAL

PLL 

LDO  ̂ ⱳ ̃ 
̂ ⱳ ᵞⱳ

̃ 
῏  

 SLEEPDEEP = 0 
SLEEPDEEP = 1̆ 

STBMOD = 0 

SLEEPDEEP = 1̆ 

STBMOD = 1̆WURST = 1 

῀ WFI פ WFE WFI WFE WFI WFE 

 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ̂

SEVONPEND = 1

Ҭ ̃ Ȃ 

WFI ῀̆ EXTI

ᴋᵥҬ ̕

WFE ῀̆ EXTI ᴋ

ᵥԊᴆ̂ SEVONPEND = 

1 Ҭ ̃ Ȃ 

1. NRST  

2. WKUP  

3. FWDGT ᵝ 

4. RTC 

  

IRC8M  

LDO ԍᵞⱳ ̆

ⱴ LDO Ȃ 

҉ ↓ 

̔ Ҋ̆ ԅNRST ̆ ҹRTCⱳ PC13PI8̆ ᵬ LXTAL

PC14PC15̆ᶏ WKUP ̆ῒז I / O ԍ Ȃ 
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3.4. PMU  

PMU ̔0x4000 7000 

3.4.1. └ ̂PMU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000̂׆ ᵝ̃ 

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

 rw rw rw rc_w1 rc_w1 rw rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 BKPWEN ᴍ Ώᶏ  

0̔ ᴍ Ώ  

1̔ᾛ ᴍ Ώ  

ᵝӊ ̆ᴋᵥ ᴍ Ώ Ȃ ᴍ ẠΏ

̆ ᾢ ᵝ 1Ȃ 

7:5 LVDT[2:0] ᵞ ṿ 

000̔2.2V 

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 0Ȃ 

2 WURST ᵝ 
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0̔  

1̔ ᵝ  

ᵝ̆ 0Ȃ 

1 STBMOD  

0̔ Cortex®-M3 ῀SLEEPDEEP ̆ ῀  

1̔ Cortex®-M3 ῀SLEEPDEEP ̆ ῀  

0 LDOLP LDOᵞⱳ  

0̔ ῀ ̆LDOׅ ᵬ 

1̔ ῀ ̆LDO ῀ᵞⱳ  

3.4.2. └ ̂PMU_CS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

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  WUPEN Ḡ  LVDF STBF WUF 

 rw  r r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 WUPEN WKUP ᶏ  

0̔῏ WKUP ⱳ  

1̔ WKUP ⱳ  

WUPEN ῀ ӊ╠ 1̆ WKUP ҉ ᴪ ׆

Ȃ ԍWKUP ҹ W̆KUP ῤ ҹ ῀Ҋ Ȃ ᵝ

└ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

7:3 Ḡ  Ḡ ᵝṿȂ 

2 LVDF ᵞ  

0̔ᵞ Ԋᴆ ₮ ̂VDD ԍ LVD ṿ̃ 

1̔ᵞ Ԋᴆ₮ ̂VDD ԍ ᵞԍLVD 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 Ԋᴆ 

ᵝ POR / PDR PMU_CTL WURSTβ Ȃ 
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4. ᴍ ̂BKP̃ 

 ׃ .4.1

ᵝԍ ᴍ Ҭ ᴍ VDD ῏ VBATʟ ̆ ᴍ 42ҩ16β ̂84

̃ Ữ Ḡ ׆̆ ᵝӞҌᴪ ֓

Ȃ 

̆BKP Ӟ ᷅῀ ̆RTC ‰ⱳ Ȃ 

ᵝӊ ,ᴋᵥ ᴍ Ώ ᵬ ̆Ӟ ̆ ᴍ RTCҌᾛ

Ώ Ȃҹᶏ ᴍ RTC Ώ ̆ ᾢ RCU_APB1EN

PMUEN BKPENβ 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->PC15Ȃ 

4.3. ⱳ  

4.3.1. RTC ‰ 

ҹ RTC ̆MCU ᶫ ₮ ‰ⱳ ȂRTC RTC 64№ ᵬҹ

₮ PC13Ȃ BKP_OCTLҬ COENβ ᶏ ⱳ Ȃ 

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

ᶛ⁞ RTC Ȃ 

4.3.2. ᷅῀ 0 

MCUᶫ᷅῀ ⱳ Ḡץ ̆ BKP_TPCTLҬ TPEN0β

ᶏ TAMPER0 ̂PC13̃ ⱳ Ȃҹ ᷅῀Ԋᴆ ҡ ̆ Ḥ ҍTPEN0

ᵝ ҍᵬҹ᷅῀ Ḥ ῀̆ TAMPER0 ᶏ ӊ╠̆᷅ ῀ Ȃ

᷅῀Ԋᴆ ⌠̆ BKP_TPCSҬ TEF0β ᵝȂ ᷅῀Ҭ ᶏ ̆

᷅῀Ԋᴆ ֟ץ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᵝ ᴍ Ȃ 

̔ ¢t![л Ґ лκм̆ ¢!at9wлᶏ ̂ TPEN0β ̃ӊ╠ ҹ κγ ̆
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¢!at9wл҉ ҉ κҊ Ḥ ̆ѿҩ ᷅῀Ԋᴆ ᴪ Ȃ 

4.3.3. ᷅῀ 1 

MCUᶫ᷅῀ ⱳ Ḡץ ̆ BKP_TPCTLҬ TPEN1β

ᶏ TAMPER1 ̂PI8̃ ⱳ Ȃҹ ᷅῀Ԋᴆ ҡ ̆ Ḥ ҍTPEN1β

ҍᵬҹ᷅῀ Ḥ ῀̆ TAMPER1 ᶏ ӊ╠̆᷅῀ Ȃ

᷅῀Ԋᴆ ⌠̆ BKP_TPCSҬ TEF1β ᵝȂ ᷅῀Ҭ ᶏ ̆

᷅῀Ԋᴆ ֟ץ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᵝ ᴍ Ȃ 

̔ TPAL1 = 0/1̆ TAMPER1 ᶏ ̂ TPEN1β ̃ӊ╠ ҹ /γ̆

TAMPER1҉ ҉ /Ҋ Ḥ ̆ѿҩ ᷅῀Ԋᴆ ᴪ Ȃ 

4.3.4.  

MCUᶫ 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 TPEN0TPEN1ҹ0Ȃ 
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4.4. BKP  

BKP ̔0x4000 6C00 

4.4.1. ᴍ ̂BKP_DATAx̃̂ x= 0..41̃  

Ẓ ̔0x04⌠0x28̆0x40⌠0xBC 

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 

DATA [15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DATA[15:0] ᴍ  

֓ᵝ Ữѿ Ȃ ᶏ׆ ᵝ ᵝ ̆

BKP_DATAx ῤ ׅ Ҍᴪҡ Ȃ 

4.4.2. RTCḤ ₮ └ ̂BKP_OCTL̃ 

Ẓ ̔0x2C 

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 

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

rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CALDIR RTC   

0̔   

1̔   

14 CCOSEL RTC ₮   
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0̔RTC 64№   

1̔RTC   

13:10 Ḡ  Ḡ ᵝṿȂ 

9 ROSEL RTC ₮  

0̔RTC ₮ҹ ‖ 

1̔RTC ₮ҹ ‖ 

ᵝ ᴍ ᵝ Ȃ 

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. ᷅῀ └ 0̂ BKP_TPCTL0̃  

Ẓ ̔0x30 

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  TPAL0 TPEN0 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 TPAL0 TAMPER0  

0̔TAMPER0  

1̔TAMPER0 ᵞ  
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0 TPEN0 TAMPER0 ᶏ  

0̔TAMPER0 ᵬҹGPIO ᶏ  

1̔TAMPER0 ᴍ ᵝⱳ ȂTAMPER0 ҉ ᵝ

BKP_DATAx Ҭ Ȃ 

4.4.4. ᷅῀ └ ̂BKP_TPCS̃ 

Ẓ ̔0x34 

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 

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

r r  r r rw w w  rw w w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

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 ᵝṿȂ 

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 
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6 TIR1 ᷅῀Ҭ 1 ᵝ 

0̔Ҍ  

1̔ ᵝTIF1ᵝ 

ᵝѿ ҹ0Ȃ 

5 TER1 ᷅῀Ԋᴆ1 ᵝ 

0̔Ҍ  

1̔ ᵝTEF1ᵝ 

ᵝѿ ҹ0Ȃ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 TPIE0 ᷅῀Ҭ 0ᶏ  

0̔᷅῀Ҭ 0  

1̔᷅῀Ҭ 0ᶏ  

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. ᷅῀ └ 1̂ BKP_TPCTL1̃  

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

ץ ̂16β ̃ ̂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 

TPM1 TPM2 Ḡ  TPAL1 TPEN1 Ḡ  

w w  rw rw  

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

15 TPM1 1 ᶏ   

0̔Ҍ   

1̔ RTC 64№ ̆ CCOSEL̆TPEN0 TPEN1 ҹ0  
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PC13 -> PI8 

14 TPM2 2 ᶏ   

0̔Ҍ   

1̔ RTC 64№ ̆ CCOSEL̆TPE_1 TPE_2 ҹ0  

PC14 -> PC15 

13:10 Ḡ  Ḡ ᵝṿȂ 

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 ᵝṿȂ 
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5. ᵝ ᾝ̂RCŨ 

5.1. ᵝ └ ᾝ̂RCTL̃ 

 ׃ .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/PDRβ̃̆׆ 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 ҉ ᵝ̂POWER_RSTñ̕ 

Â ᵝ̂NRST̃̕ 

Â ̂WWDGT_RSTñ̕ 

Â ̂FWDGT_RSTñ̕ 

Â CortexÈ-M3 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô

̂ SW_RSTñ̕ 

Â ҬnRST_STDBYᵝ ҹ0̆ ғ ῀ ֟ ᵝ

̂OB_STDBY_RSTñ̕ 

Â ҬnRST_DPSLPᵝ ҹ0̆ ғ ῀ ֟ ᵝ

̂OB_DPSLP_RSTñȂ 

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 ҉ ᵝ̂ VDD VBATң ╠ Ҋ̆VDD VBAT҉ Ȃ̃ 

5.2. └ ᾝ̂CCTL̃ 

 ׃ .5.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 8M RC ̂IRC8M̃ȁѿ

ҩ ᵣ ̂HXTAL̃ȁѿҩῤ ᵞ 40K RC ̂IRC40K̃ȁѿҩ

ᵞ ᵣ ̂LXTAL̃ȁ҈ҩ ̂PLLȁPLL1ȁPLL2̃ȁѿҩHXTAL

ȁ № ȁ Ȃ 

AHBȁAPB CortexÈ-M3 ̂CK_SYS̃̆ ץ IRC8Mȁ

HXTAL PLLȂ ץ ⌠120MHzȂ 



                                                                GD32F20x Ύ 

78 
 

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

̂SysTick̃ Ȃ SysTick └ ̆ ҉ AHB

̂HCLK̃ ᵬҹSysTick Ȃ 
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ADC APB2 2ȁ4ȁ6ȁ8ȁ12ȁ16№ ̆ ױ RCU_CFG0 ADCPSC

ᵝ Ȃ 

TIMER CK_APB1 CK_APB2 № ̆ APBx̂ x=0 1̆̃ № ҹ1̆↕

TIMER ԍCK_APBx̂x=0̆1̃̕ APBx̂x=0̆1̃ № Ҍҹ1̆↕TIMER

ҹCK_APBx̂x=0̆1̃ 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 ̂HXTAL̃ 

Â ῤ 8MHz RC ̂IRC8M̃ 

Â 32.768 KHz ᵞ ᵣ ̂LXTAL̃ 

Â ῤ 40KHz RC ̂IRC40K̃ 

Â PLL HXTALȁIRC8M PLL1 

Â HXTAL  

5.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

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 HXTAKENᵝ ļ1Ľ ᶏ Ȃ ῀

̆Ḥ OSCIN̆OSCOUTḠ ̆ 5-4. ҊHXTAL Ȃ

̆CK_HXTAL ԍ ꜚOSCIN Ȃ 

5-4. ҊHXTAL  

OSCIN OSCOUT

 

ῤ 8M RC ̂IRC8M̃ 

ῤ 8MHz RC ̆ IRC8M ̆ 8MHz ̆ ҉ CPU

ῒẠҹ ȂIRC8M RC Ҍ ᴋᵥ ᴆ ᴆҊҹ ᶫ ᵞ

ȂIRC8M RC ץ └ ̂RCU_CTL̃Ҭ IRC8MEN

ᵝ 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 
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̂PLL̃ 

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

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 ̂LXTAL̃ 

LXTAL ѿҩ ҹ32.768KHz ᵞ ᵣ Ȃ ҹ ᶫѿҩᵞ

ⱳ ғ ‰ ȂLXTAL ץ ᴍ └ ̂RCU_BDCTL̃Ҭ

LXTALENᵝ ꜚ ῏ Ȃ ᴍ └ RCU_BDCTLҬ LXTALSTBᵝ

LXTAL Ȃ Ҭ RCU_INTҬ Ҭ ᶏ ᵝLXTALSTBIE ó1ô̆

LXTAL ץ ̆ ֟ ѿҩҬ Ȃ 

ᴍ └ RCU_BDCTL LXTALBPS LXTALENᵝ ó1ôץ

ȂCK_LXTALҍ ⌠OSC32IN ҉ Ḥ ѿ Ȃ 

ῤ 40K RC ̂IRC40K̃ 

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
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ץ AFIO_PCF0 ᵝTIMER4CH3_IREMAPȂ 

̂CK_SYS̃   

ᵝ ĬRC8M ẠҹCK_SYS ̆ 0̂RCU_CFG0̃Ҭ

ᵝSCS ℗ץ ҹHXTAL CK_PLLȂ SCS ṿ ̆

ᶏ ⌠ Ȃ ѿҩ PLL

ᵬҹ ̆ Ҍ Ả Ȃ 

HXTAL ̂CKM̃  

└ 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 

₮ⱳ  

₮ⱳ 30KHz⌠60MHz׆₮ Ȃ 

CK_OUT0 

0̂RCU_CFG0̃Ҭ CK_OUT0 ᵝ CKOUT0SEL

Ҍ Ḥ Ȃ GPIO ⱳ I/Ô AFIÕ ₮

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 

2̂RCU_CFG2̃Ҭ CK_OUT1 ᵝ CKOUT1SEL

Ҍ Ḥ Ȃ GPIO ⱳ I/Ô AFIÕ ₮

Ḥ Ȃ 
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5-2. ₮1  

₮ 1 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 CKOUT1DIV[5:0]ᵝ̆ ץ ₮ ᶛ№

̆ ᵞCKOUT1  

└ 

̂RCU_DSṼҬ DSLPVS[2:0]ᵝ ץ └1.2V

Ҋ Ȃ 

5-3. Ҋ1.2V  

DSLPVS[2:0] ̂Ṽ 

000 1.2 

001 1.1 

010 1.0 

011 0.9 
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5.3. RCU  

RCU ̔0x4002 1000 

5.3.1. └ ̂RCU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 xx83̆ x ӈ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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 ᵝṿȂ 

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 ᵝṿȂ 

19 CKMEN HXTAL ᶏ   

0̔ 4 ~ 32 MHz ᵣ ̂HXTAL̃   

1̔ᶏ 4 ~ 32 MHz ᵣ ̂HXTAL̃  

ᴆ ⌠HXTAL ᵞ ̆ῤ ᴆ ꜚ℗ ⌠

IRC8M Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆ ᴆ

CKMIFᵝȂ 

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝIRC8MEN ̆ ꜚᶏ

IRC8M Ȃ 

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  

HXTALENᵝҹ0 HXTALBPSᵝ Ώ 

0̔ HXTAL  

1̔ᶏ HXTAL  HXTAL ₮ ԍ ῀  

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ó1ô HXTAL   

0̔HXTAL  

1̔HXTAL  

16 HXTALEN ᵣ ̂HXTAL̃ᶏ   

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 ᵝṿȂ 

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. 0̂ RCU_CFG0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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 ᵝṿȂ 

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  ̂HXTAL̃ 

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 

00000̔̂PLL  x 2̃ 

00001̔̂PLL  x 3̃ 

00010̔̂PLL  x 4̃ 

00011̔̂PLL  x 5̃ 

00100̔̂PLL  x 6̃ 

00101̔̂PLL  x 7̃ 

00110̔̂PLL  x 8̃ 

00111̔̂PLL  x 9̃ 

01000̔̂PLL  x 10̃ 

01001̔̂PLL  x 11̃ 

01010̔̂PLL  x 12̃ 

01011̔̂PLL  x 13̃ 

01100̔̂PLL  x 14̃ 

01101̔̂PLL  x 6.5̃ 

01110̔̂PLL  x 16̃ 

01111̔̂PLL  x 16̃ 

10000̔̂PLL  x 17̃ 

10001̔̂PLL  x 18̃ 

10010̔̂PLL  x 19̃ 

10011̔̂PLL  x 20̃ 

10100̔̂PLL  x 21̃ 

10101̔̂PLL  x 22̃ 

10110̔̂PLL  x 23̃ 

10111̔̂PLL  x 24̃ 

11000̔̂PLL  x 25̃ 

11001̔̂PLL  x 26̃ 

11010̔̂PLL  x 27̃ 

11011̔̂PLL  x 28̃ 

11100̔̂PLL  x 29̃ 

11101̔̂PLL  x 30̃ 

11110̔̂PLL  x 31̃ 

11111̔̂PLL  x 32̃ 

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 / 2̃ 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_INT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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 ᵝṿȂ 

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 
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1̔ ᵝPLL1STBIF ᵝ 

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 ᵝṿȂ 

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  



                                                                GD32F20x Ύ 

91 
 

10 IRC8MSTBIE IRC8M Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / IRC8M Ҭ  

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 

4~32 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 
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0̔ IRC8M Ҭ ֟   

1̔֟ IRC8M Ҭ  

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. APB2ᵝ ̂RCU_APB2RST̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

TIMER10 

RST 

TIMER9 

RST 

TIMER8 

RST 

Ḡ  

 rw rw rw  

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

ADC2 

RST 

USART0 

RST 

TIMER7 

RST 

SPI0RST 

TIMER0 

RST 

ADC1 

RST 

ADC0 

RST 

PGRST PFRST PERST PDRST PCRST PBRST PARST Ḡ  AFRST 

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

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿȂ 

21 TIMER10RST TIMER10 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER10 

20 TIMER9RST TIMER9 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER9 

19 TIMER8RST TIMER8 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  
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1̔ ᵝTIMER8 

18:16 Ḡ  Ḡ ᵝṿȂ 

15 ADC2RST ADC2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ADC2 

14 USART0RST USART0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUSART0 

13 TIMER7RST TIMER7 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER7 

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 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ADC1 

9 ADC0RST ADC0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ADC0 

8 PGRST GPIO G ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO G 

7 PFRST GPIO F ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO F 
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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 ᵝṿȂ 

0 AFRST ⱳ I/O ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ⱳ I/O 

5.3.5. APB1ᵝ ̂RCU_APB1RST̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  DACRST PMURST BKPIRST 

CAN1 

RST 

CAN0 

RST 

Ḡ  I2C1RST I2C0RST 

UART4 

RST 

UART3 

RST 

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  

TIMER13 

RST 

TIMER12 

RST 

TIMER11 

RST 

TIMER6 

RST 

TIMER5 

RST 

TIMER4 

RST 

TIMER3 

RST 

TIMER2 

RST 

TIMER1 

RST 

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

31:30 Ḡ  Ḡ ᵝṿȂ 

29 DACRST DAC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝDAC  

28 PMURST PMU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝPMU 

27 BKPIRST BKP 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 ᵝṿȂ 

22 I2C1RST I2C1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝI2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝI2C0 

20 UART4RST UART4 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUART4  

19 UART3RST UART3 ᵝ 

ᴆ ᵝ ᵝ 
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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 ᵝṿȂ 

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 ᵝṿȂ 

11 WWDGTRST WWDGT ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝWWDGT 

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13RST TIMER13 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER13 

7 TIMER12RST TIMER12 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER12 

6 TIMER11RST TIMER11 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER11 

5 TIMER6RST TIMER6 ᵝ 
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ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER6 

4 TIMER5RST TIMER5 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

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. AHB1ᶏ ̂RCU_AHB1EÑ  

Ẓ ̔0x14 

ᵝṿ̔0x0000 0014 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

ENET 

RXEN 

 rw 

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

ENET 

TXEN 

ENETEN Ḡ  

USBFS 

EN 

Ḡ  SDIOEN Ḡ  EXMCEN Ḡ  CRCEN Ḡ  

FMC 

SPEN 

Ḡ  

SRAM 

SPEN 

DMA1EN DMA0EN 

rw rw  rw  rw  rw  rw  rw  rw rw rw 

 

ᵝ/ᵝ    
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31:17 Ḡ  Ḡ ᵝṿȂ 

16 ENETRXEN ץ RX ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ץ RX  

1̔ ץ RX  

15 ENETTXEN ץ TX ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ץ TX  

1̔ ץ TX  

14 ENETEN ץ ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ץ  

1̔ ץ  

13 Ḡ  Ḡ ᵝṿȂ 

12 USBFSEN USBFS ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USBFS  

1̔ USBFS  

11 Ḡ  Ḡ ᵝṿȂ 

10 SDIOEN SDIO ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SDIO  

1̔ SDIO  

9 Ḡ  Ḡ ᵝṿȂ 

8 EXMCEN EXMC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ EXMC  

1̔ EXMC  

7 Ḡ  Ḡ ᵝṿȂ 

6 CRCEN CRC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CRC  

1̔ CRC  

5 Ḡ  Ḡ ᵝṿȂ 

4 FMCSPEN ҊFMC ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ FMC  
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1̔ Ҋ FMC  

3 Ḡ  Ḡ ᵝṿȂ 

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_APB2EÑ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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

Ḡ  

TIMER10 

EN 

TIMER9 

EN 

TIMER8 

EN 

Ḡ  

 rw rw rw  

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

ADC2EN 

USART0 

EN 

TIMER7 

EN 

SPI0EN 

TIMER0 

EN 

ADC1EN ADC0EN PGEN PFEN PEEN PDEN PCEN PBEN PAEN Ḡ  AFEN 

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

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿȂ 

21 TIMER10EN TIMER10 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER10  

1̔ TIMER10  

20 TIMER9EN TIMER9 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER9  

1̔ TIMER9  
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19 TIMER8EN TIMER8 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER8  

1̔ TIMER8  

18:16 Ḡ  Ḡ ᵝṿȂ 

15 ADC2EN ADC2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ADC2  

1̔ ADC2  

14 USART0EN USART0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART0  

1̔ USART0  

13 TIMER7EN TIMER7 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTIMER7 

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 PGEN  GPIO G ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO G  

1̔ GPIO G  

7 PFEN  GPIO F ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ GPIO F  

1̔ GPIO F  

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 

0̔῏ GPIO B  

1̔ GPIO B  

2 PAEN  GPIO A ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO A  

1̔ GPIO A  

1 Ḡ  Ḡ ᵝṿȂ 

0 AFEN ⱳ IO ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ⱳ IO  

1̔ ⱳ IO  

5.3.8. APB1ᶏ ̂RCU_APB1EÑ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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 

UART4 

EN 

UART3 

EN 

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 Ḡ  TIMER13 TIMER12 TIMER11 TIMER6 TIMER5 TIMER4 TIMER3 TIMER2 TIMER1 
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EN EN EN EN EN EN EN EN EN EN 

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

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

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  

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 ᵝṿȂ 

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  
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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 ᵝṿȂ 

15 SPI2EN SPI2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI2  

1̔ SPI2  

14 SPI1EN SPI1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI1  

1̔ SPI1  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTEN WWDGT ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ WWDGT  

1̔ WWDGT  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13EN TIMER13 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER13  

1̔ TIMER13  

7 TIMER12EN TIMER12 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER12  

1̔ TIMER12  

6 TIMER11EN TIMER11 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER11  
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1̔ TIMER11  

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_BDCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0018̆ ᴍ ᵝ ᵝ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

̔ ᴍ └ ̂RCU_BDCTL̃ LXTALENȁLXTALBPSȁLXTALDRIȁ

RTCSRC RTCENᵝֽ ᴍ ᵝ 0Ȃ └ ̂PMU_CTL̃Ҭ

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  LXTALDRI[1:0] LXTAL LXTAL LXTALEN 



                                                                GD32F20x Ύ 

105 
 

BPS STB 

rw  rw  rw rw r rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

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 ᵝṿȂ 

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  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:3 LXTALDRI[1:0] LXTAL ꜚ ⱬ 

ᴆ ᵝ ᵝȂ ᴍ ᵝ ᵝ ṿ 

00̔ ꜚ ⱬ   

01̔Ҭᵞ ꜚ ⱬ 

10̔Ҭ ꜚ ⱬ 

11̔ ꜚ ⱬ ̂ ᵝ ṿ̃ 

̔LXTALDRIᵝ Ҋ  

2 LXTALBPS LXTAL ᶏ  

ᴆ ᵝ ᵝ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵣ ᵝ 

ᴆ ó1ô LXTAL  

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTAL ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ LXTAL  

1̔ᶏ LXTAL  

5.3.10. ᵝ / ̂RCU_RSTSCK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0C00 0000̆ ᵝ ᵝֽ ᵝ ̆RSTFC/IRC40KEN

ᵝ Ȃ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

LP 

RSTF 

WWDGT 

RSTF 

FWDGT 

RSTF 

SW 

RSTF 

POR 

RSTF 

EP 

RSTF 

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 

IRC40K 

EN 

 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  

1̔ ᴆ ᵝ 

27 PORRSTF ᵝ ᵝ 
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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 ᵝṿȂ 

24 RSTFC ᵝ ᵝ 

ᴆ 1 ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ᵝ 

23:2 Ḡ  Ḡ ᵝṿȂ 

1 IRC40KSTB IRC40K ᵝ 

ᵝ ᴆ 1 IRC40K ₮  

0̔IRC40K  

1̔IRC40K  

0 IRC40KEN IRC40Kᶏ  

ᴆ ᵝ ᵝ 

0̔῏ IRC40K  

1̔ IRC40K  

5.3.11. AHB1 ᵝ ̂RCU_AHB1RST̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  

ENET 

RST 

Ḡ  

USBFS 

RST 

Ḡ  

 rw  rw  

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 
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14 ENETRST ENET ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝENET 

13 Ḡ  Ḡ ᵝṿȂ 

12 USBFSRST USBFS ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUSBFS 

11:0 Ḡ  Ḡ ᵝṿȂ 

5.3.12. 1̂ RCU_CFG1̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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 ᵝṿȂ 

18 I2S2SEL I2S2  

ᴆ ᵝ ᵝ̆ └I2S2  

0̔ ҹI2S2  

1̔̂CK_PLL2 x 2̃ ҹI2S2  

17 I2S1SEL I2S1  

ᴆ ᵝ ᵝ̆ └I2S1  

0̔ ҹI2S1  

1̔̂CK_PLL2 x 2̃ ҹI2S1  

16 PREDV0SEL PREDV0  

ᴆ ᵝ ᵝ 

0̔HXTAL ҹPREDV0  

1̔CK_PLL1 ҹPREDV0  

15:12 PLL2MF[3:0] PLL2 Ṑ  
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ᴆΏṿ ӈPLL2 Ṑ  

00xx̔Ḡ  

010x̔Ḡ  

0110̔̂PLL2  x 8̃ 

0111̔̂PLL2  x 9̃ 

1000̔̂PLL2  x 10̃ 

1001̔̂PLL2  x 11̃ 

1010̔̂PLL2  x 12̃ 

1011̔̂PLL2  x 13̃ 

1100̔̂PLL2  x 14̃ 

1101̔̂PLL2  x 15̃ 

1110̔̂PLL2  x 16̃ 

1111̔̂PLL2  x 20̃ 

11:8 PLL1MF[3:0] PLL1 Ṑ  

ᴆ ᵝ  

00xx̔Ḡ  

010x̔Ḡ  

0110̔̂PLL1  x 8̃ 

0111̔̂PLL1  x 9̃ 

1000̔̂PLL1  x 10̃ 

1001̔̂PLL1  x 11̃ 

1010̔̂PLL1  x 12̃ 

1011̔̂PLL1  x 13̃ 

1100̔̂PLL1  x 14̃ 

1101̔̂PLL1  x 15̃ 

1110̔̂PLL1  x 16̃ 

1111̔̂PLL1  x 20̃ 

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№  
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1101̔PREDV2 ῀ 14№  

1110̔PREDV2 ῀ 15№  

1111̔PREDV2 ῀ 16№  

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_DSṼ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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

Ḡ  

 

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

Ḡ  DSLPVS[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 DSLPVS[2:0]  

ᴆ ᵝ ֓ᵝ 

000̔ Ҋῤ ҹ1.2V 
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001̔ Ҋῤ ҹ1.1V 

010̔ Ҋῤ ҹ1.0V 

011̔ Ҋῤ ҹ0.9V 

1xx̔Ḡ  

5.3.14. AHB2ᶏ ̂RCU_AHB2EÑ 

Ẓ ̔0x60 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  TRNGEN HAUEN CAUEN Ḡ  DCIEN 

 rw rw rw  rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRNGEN TRNG ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TRNG  

1̔ TRNG  

5 HAUEN HAU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ HAU  

1̔ HAU  

4 CAUEN CAU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CAU  

1̔ CAU  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 DCIEN DCI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DCI  

1̔ DCI  
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5.3.15. APB2 ⱴᶏ ̂RCU_ADDAPB2EÑ  

Ẓ ̔0x64 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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

PIEN PHEN Ḡ  TLIEN Ḡ  USART5EN Ḡ  

rw rw  rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31 PIEN GPIO I ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO I  

1̔ GPIO I  

30 PHEN GPIO H ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO H  

1̔ GPIO H  

29:27 Ḡ  Ḡ ᵝṿȂ 

26 TLIEN TLI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TLI  

1̔ TLI  

25 Ḡ  Ḡ ᵝṿȂ 

24 USART5EN USART5 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART5  

1̔ USART5  

23:0 Ḡ  Ḡ ᵝṿȂ 

5.3.16. APB1ⱴᶏ ̂RCU_ADDAPB1EÑ 

Ẓ ̔0x68 

ᵝṿ̔0x0000 0000 

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

UART7 

EN 

UART6 

EN 

Ḡ  I2C2EN Ḡ  

rw rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31 UART7EN UART7 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ UART7  

1̔ UART7  

30 UART6EN UART6 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ UART6  

1̔ UART6  

29:24 Ḡ  Ḡ ᵝṿȂ 

23 I2C2EN I2C2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C2   

1̔ I2C2   

22:0 Ḡ  Ḡ ᵝṿȂ 

5.3.17. AHB2ᵝ ̂RCU_AHB2RST̃ 

Ẓ ̔0x70 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  TRNGRST HAURST CAURST Ḡ  DCIRST 

 rw rw rw  rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRNGRST TRNG ᵝ 
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ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTRNG 

5 HAURST HAU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝHAU 

4 CAURST CAU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝCAU 

3:1 Ḡ  Ḡ ᵝṿȂ 

0 DCIRST DCI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝDCI 

5.3.18. APB2 ⱴ ᵝ ̂RCU_ADDAPB2RST̃ 

Ẓ ̔0x74 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

PIRST PHRST Ḡ  TLIRST Ḡ  

USART5RS

T 

Ḡ  

rw rw  rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31 PIRST GPIO I ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO I 

30 PHRST GPIO H ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO H 
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29:27 Ḡ  Ḡ ᵝṿȂ 

26 TLIRST TLI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝTLI 

25 Ḡ  Ḡ ᵝṿȂ 

24 USART5RST USART5 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUSART5 

23:0 Ḡ  Ḡ ᵝṿȂ 

5.3.19. APB1ⱴ ᵝ ̂RCU_ADDAPB1RST̃ 

Ẓ ̔0x78 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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

UART7 

RST 

UART6 

RST 

Ḡ  I2C2RST Ḡ  

rw rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31 UART7RST UART7 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUART7 

30 UART6RST UART6 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝUART6 

29:24 Ḡ  Ḡ ᵝṿȂ 

23 I2C2RST I2C2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ   
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1̔ ᵝI2C2  

22:0 Ḡ  Ḡ ᵝṿȂ 

5.3.20. 2̂ RCU_CFG2̃  

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  CKOUT1SEL[3:0] 

 rw 

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

Ḡ  CKOUT1DIV[5:0] Ḡ  CKOUT0DIV[5:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:16 CKOUT1SEL[3:0] CKOUT1  

ᴆ ᵝ  

00xx̔ ₮ 

0100̔ CK_SYS 

0101̔ ῤ 8M RC  

0110̔ ᵣ ̂HXTAL̃ 

0111̔ ̂CK_PLL / 2̃  

1000̔ CK_PLL1  

1001̔ ̂CK_PLL2 / 2̃  

1010̔ EXT1  

1011̔ CK_PLL2  

15:14 Ḡ  Ḡ ᵝṿȂ 

13:8 CKOUT1DIV[5:0] CK_OUT1№ ̆ ᵞCK_OUT1  

ᴆ ᵝ  

000000̔CK_OUT1 1№  

000001̔CK_OUT1 2№  

000010̔CK_OUT1 3№  

é 

111111̔CK_OUT1 64№  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 CKOUT0DIV[5:0] CK_OUT0№ ̆ ᵞCK_OUT0  

ᴆ ᵝ  
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000000̔CK_OUT0 1№  

000001̔CK_OUT0 2№  

000010̔CK_OUT0 3№  

é 

111111̔CK_OUT0 64№  

5.3.21. PLLT└ ̂RCU_PLLTCTL̃ 

Ẓ ̔0x90 

ᵝṿ̔0x8000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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

Ḡ . PLLTSTB PLLTEN Ḡ . 

 r rw  

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

Ḡ . 

 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 PLLTSTB PLLT ᵝ 

ᴆ 1 PLLT ₮  

0̔PLLT  

1̔PLLT  

28 PLLTEN PLLTᶏ  

ᴆ ᵝ ᵝȂ ῀ ᴆ ᵝ  

0̔PLLT ῏   

1̔PLLT  

27:0 Ḡ  Ḡ ᵝṿȂ 

5.3.22. PLLTҬ ̂RCU_PLLTINT̃ 

Ẓ ̔0x94 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

PLLTSTB

IC 

Ḡ  

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

Ḡ . 

PLLTSTB

IE 

Ḡ  

PLLTSTB

IF 

Ḡ  

 rw  r  

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PLLTSTBIC PLLT Ҭ  

ᴆΏ1 ᵝPLLTSTBIF ᵝ 

0̔Ҍ ᵝPLLTSTBIF ᵝ 

1̔ ᵝPLLTSTBIF ᵝ 

21:15 Ḡ  Ḡ ᵝṿȂ 

14 PLLTSTBIE PLLT Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / PLLT Ҭ  

0̔ PLLT Ҭ  

1̔ᶏ PLLT Ҭ  

13:7 Ḡ  Ḡ ᵝṿȂ 

6 PLLTSTBIF PLLT Ҭ ᵝ 

PLPLLTL ғPLLTSTBIEᵝ 1 ᴆ 1  

ᴆ ᵝPLLTSTBICᵝ ᵝ 

0̔ PLLT Ҭ ֟   

1̔֟ PLLT Ҭ  

5:0 Ḡ  Ḡ ᵝṿȂ 

5.3.23. PLLT ̂RCU_PLLTCFG̃ 

Ẓ ̔0x98 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

PLLTSEL PLLTRPSC[2:0] Ḡ  TLIPSC[1:0] 

rw rw  rw 

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

Ḡ  PLLTMF[8:0] PLLTPSC[5:0] 

 rw rw 

 

ᵝ/ᵝ    

31 PLLTSEL PLLT  

PLLT ץ ҩᵝ Ώ ᵬ 
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0̔CK_IRC8M ҹPLLT  

1̔CK_HXTAL ҹPLLT  

30:28 PLLTRPSC[2:0] PLLTR №  

ᴆ ᵝ └TLI Ȃ 

PLLT Ώץ ֓ᵝ 

000̔PLLTRPSC = 0̆  

001̔PLLTRPSC = 1̆  

010̔PLLTRPSC = 2 

... 

111̔PLLTRPSC = 7 

27:18 Ḡ  Ḡ ᵝṿȂ 

17:16 TLIPSC[1:0] TLI №  

ᴆ ᵝ └CK_TLI  

CK_TLI  = f̂PLLTR̃ / TLIPSC̆ῒҬ2ÒTLIPSCÒ16 

00̔TLIPSC = 2 

01̔TLIPSC = 4 

10̔TLIPSC = 8 

11̔TLIPSC = 16 

15 Ḡ  Ḡ ᵝṿȂ 

14:6 PLLTMF[8:0] PLLT Ṑ ̆ ԍṐ VCO ῀  

ᴆ └VCO ῀ Ṑ .  

PLLT Ṝ ֓ᵝ ΏȂ 

֓ᵝ Ώ῀ ᵬȂ  

VCO ₮ = VCO ῀  x PLLTMF̆ ғ49 Ò PLLTMFÒ432  

000000000̔PLLTMF = 0̆   

000000001̔PLLTMF = 1̆   

......  

000110000̔PLLTMF = 48̆   

000110001̔PLLTMF = 49  

...  

011000000̔PLLTMF = 192  

011000001̔PLLTMF = 193  

...  

110110000̔PLLTMF = 432  

110110000̔PLLTMF = 433̆   

...  

111111111̔PLLTMF = 511̆   

5:0 PLLTPSC[5:0] PLLT №  

PLLT ֓ᵝ Ώ ᵬȂ 

: ᴆ ֓ᵝ ץ̆ ḠVCO ῀ 1 MHz⌠2MHzӊ ̆

VCO ῀ ҹ 2 MHzȂ  
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VCO ῀  = PLLT ῀  / PLLTPSC̆ ғ 2 ÒPLLTPSCÒ 63  

000000̔PLLTPSC = 0̆   

000001̔PLLTPSC = 1̆   

000010̔PLLTPSC = 2  

000011̔PLLTPSC = 3  

000100̔PLLTPSC = 4  

...  

111110̔PLLTPSC = 62  

111111̔PLLTPSC = 63  
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6. Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ .6.1

Cortex®-M3 ԅ Ҭ └ ̂Nested Vectored Interrupt Controller ̂NVIC̃̃

Ҭ ȂNVIC ԅᵞ Ҭ ץ̆ └Ȃ

ῤ Ȃ ῏ԍNVIC ȇCortexÈ-M3 ΎȈȂ 

EXTÎҬ /Ԋᴆ └ ̃ 20ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI҈ ҉̔ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

6.2. Һ  

Â Cortex®-M3 ̕ 

Â 90 Ҭ ̕ 

Â 4β Ҭ ᴨᾢ ᵝðð16ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 20ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

6.3. Ҭ ⱳ  

Arm Cortex-M3 Ҭ └ ̂NVIC̃ ̂Handler̃ Ҋ

ᴨᾢ ץ№ Ȃ ̆ ꜚ ╠ ᵬ ̆

Ҭ Ⱶ ̂ISR̃ ꜚ ῒ₮ Ȃ 

╠ ᵬ ׆̆ ԅҬ ῀ Ȃ Ҭ ̆

Ҭ ̆ ╝⁞ԅ ℗ ᵬ Ȃ 6-1. Cortex-M3Ҭ NVIC

↓₮ԅCotrex®-M3Ҭ NVIC Ȃ 

6-1. Cortex-M3Ҳ NVIC  

  ᴨᾢ (a)   

- 0 - 0x0000 0000 Ḡ  

ᵝ 1 -3 0x0000 0004 ᵝ 

NMI 2 -2 0x0000 0008 Ҍ Ҭ  
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  ᴨᾢ (a)   

ᴆ  3 -1 0x0000 000C ᴆ ≢  

Ữ  4  0x0000 0010 Ữ  

 5  0x0000 0014 ̆ Ữ  

 6  0x0000 0018 ӈ פ  

- 7-10 - 
0x0000 001C -

0x0000 002B 
Ḡ  

SVCall Ⱶ  

 
11  0x0000 002C 

SWI פ Ⱶ 

 

 12  0x0000 0030  

- 13 - 0x0000 0034 Ḡ  

PendSV  

Ⱶ 
14  0x0000 0038 Ⱶ  

SysTick 15  0x0000 003C  

SysTick ‰ṿ ҹ15000̆SysTick ҹHCLK/8̆ HCLK ҹ

120MHz̆↕SysTickҬ ᴪ1ms ѿ Ȃ 

6-2. Ҳ  

Ҭ   Ҭ   

IRQ 0 16 Ҭ  0x0000 0040 

IRQ 1 17 EXTI LVDҬ  0x0000 0044 

IRQ 2 18 ᷅῀ Ҭ  0x0000 0048 

IRQ 3 19 RTCῃ Ҭ  0x0000 004C 

IRQ 4 20 FMCῃ Ҭ  0x0000 0050 

IRQ 5 21 RCUῃ Ҭ  0x0000 0054 

IRQ 6 22 EXTI 0Ҭ  0x0000 0058 

IRQ 7 23 EXTI 1Ҭ  0x0000 005C 

IRQ 8 24 EXTI 2Ҭ  0x0000 0060 

IRQ 9 25 EXTI 3Ҭ  0x0000 0064 

IRQ 10 26 EXTI 4Ҭ  0x0000 0068 

IRQ 11 27 DMA0 0ῃ Ҭ  0x0000 006C 

IRQ 12 28 DMA0 1ῃ Ҭ  0x0000 0070 

IRQ 13 29 DMA0 2ῃ Ҭ  0x0000 0074 

IRQ 14 30 DMA0 3ῃ Ҭ  0x0000 0078 

IRQ 15 31 DMA0 4ῃ Ҭ  0x0000 007C 

IRQ 16 32 DMA0 5ῃ Ҭ  0x0000 0080 

IRQ 17 33 DMA0 6ῃ Ҭ  0x0000 0084 

IRQ 18 34 ADC0 ADC1ῃ Ҭ  0x0000 0088 

IRQ 19 35 CAN0 Ҭ  0x0000 008C 

IRQ 20 36 CAN0 0Ҭ  0x0000 0090 
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Ҭ   Ҭ   

IRQ 21 37 CAN0 1Ҭ  0x0000 0094 

IRQ 22 38 CAN0 EWMCҬ  0x0000 0098 

IRQ 23 39 EXTI [9:5]Ҭ  0x0000 009C 

IRQ 24 40 TIMER0Ҭ Ҭ TIMER8ῃ Ҭ  0x0000 00A0 

IRQ 25 41 TIMER0 Ҭ TIMER9ῃ Ҭ  0x0000 00A4 

IRQ 26 42 
TIMER0 ḤҬ TIMER10ῃ

Ҭ  
0x0000 00A8 

IRQ 27 43 TIMER0 Ҭ  0x0000 00AC 

IRQ 28 44 TIMER1ῃ Ҭ  0x0000 00B0 

IRQ 29 45 TIMER2ῃ Ҭ  0x0000 00B4 

IRQ 30 46 TIMER3ῃ Ҭ  0x0000 00B8 

IRQ 31 47 I2C0ԊᴆҬ  0x0000 00BC 

IRQ 32 48 I2C0 Ҭ  0x0000 00C0 

IRQ 33 49 I2C1ԊᴆҬ  0x0000 00C4 

IRQ 34 50 I2C1 Ҭ  0x0000 00C8 

IRQ 35 51 SPI0ῃ Ҭ  0x0000 00CC 

IRQ 36 52 SPI1ῃ Ҭ  0x0000 00D0 

IRQ 37 53 USART0ῃ Ҭ  0x0000 00D4 

IRQ 38 54 USART1ῃ Ҭ  0x0000 00D8 

IRQ 39 55 USART2ῃ Ҭ  0x0000 00DC 

IRQ 40 56 EXTI [15:10]Ҭ  0x0000 00E0 

IRQ 41 57 EXTI RTC Ҭ  0x0000 00E4 

IRQ 42 58 EXTI USBFS Ҭ  0x0000 00E8 

IRQ 43 59 TIMER7Ҭ Ҭ TIMER11ῃ Ҭ  0x0000 00EC 

IRQ 44 60 TIMER7 Ҭ TIMER12ῃ Ҭ  0x0000 00F0 

IRQ 45 61 
TIMER7 ḤҬ TIMER13ῃ

Ҭ  
0x0000 00F4 

IRQ 46 62 TIMER7 Ҭ  0x0000 00F8 

IRQ 47 63 ADC2 ῃ Ҭ  0x0000 00FC 

IRQ 48 64 EXMCῃ Ҭ  0x0000 0100 

IRQ 49 65 SDIOῃ Ҭ  0x0000 0104 

IRQ 50 66 TIMER4ῃ Ҭ  0x0000 0108 

IRQ 51 67 SPI2ῃ Ҭ  0x0000 010C 

IRQ 52 68 UART3ῃ Ҭ  0x0000 0110 

IRQ 53 69 UART4ῃ Ҭ  0x0000 0114 

IRQ 54 70 TIMER5ῃ Ҭ  0x0000 0118 

IRQ 55 71 TIMER6ῃ Ҭ  0x0000 011C 

IRQ 56 72 DMA1 0ῃ Ҭ  0x0000 0120 

IRQ 57 73 DMA1 1ῃ Ҭ  0x0000 0124 
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Ҭ   Ҭ   

IRQ 58 74 DMA1 2ῃ Ҭ  0x0000 0128 

IRQ 59 75 DMA1 3ῃ Ҭ  0x0000 012C 

IRQ 60 76 DMA1 4ῃ Ҭ  0x0000 0130 

IRQ 61 77 ץ ῃ Ҭ  0x0000 0134 

IRQ 62 78 EXTI ץ Ҭ  0x0000 0138 

IRQ 63 79 CAN1 Ҭ  0x0000 013C 

IRQ 64 80 CAN1 0Ҭ  0x0000 0140 

IRQ 65 81 CAN1 1Ҭ  0x0000 0144 

IRQ 66 82 CAN1 EWMCҬ  0x0000 0148 

IRQ 67 83 USBFSῃ Ҭ  0x0000 014C 

IRQ 68 84 Ḡ  Ḡ  

IRQ 69 85 DMA1 5Ҭ  0x0000 0154 

IRQ 70 86 DMA1 6Ҭ  0x0000 0158 

IRQ 71 87 USART5ῃ Ҭ  0x0000 015C 

IRQ 72 88 I2C2ԊᴆҬ  0x0000 0160 

IRQ 73 89 I2C2 Ҭ  0x0000 0164 

IRQ 74 ï IRQ 77 90 - 93 Ḡ  Ḡ  

IRQ 78 94 DCIῃ Ҭ  0x0000 0178 

IRQ 79 95 CAUῃ Ҭ  0x0000 017C 

IRQ 80 96 HAU TRNGῃ Ҭ  0x0000 0180 

IRQ 81 97 Ḡ  Ḡ  

IRQ 82 98 UART6ῃ Ҭ  0x0000 0188 

IRQ 83 99 UART7ῃ Ҭ  0x0000 018C 

IRQ 84 ï IRQ 87 100 - 103 Ḡ  Ḡ  

IRQ 88 104 TLIῃ Ҭ  0x0000 01A0 

IRQ 89 105 TLIῃ Ҭ  0x0000 01A4 

̔IRQ61ҍIRQ62ԍGD32F207xx↓ 
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6.4. Ҭ Ԋᴆ(EXTI)  

6-1. EXTI 

EXTI Line0~19

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

 NVIC

ᾝ

 

6.5. Ҭ Ԋᴆⱳ  

EXTI 20ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ Ȃ

EXTIʟ3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ

ץԇ≢№ץ Ȃ 

EXTI I/O 16 ץ ῤ 4 ̆ΐᵣ 6-3. EXTI 

Ȃ GPIO AFIO_EXTISSx̆ GPIO ץ ᵬEXTI

̆ΐᵣ ῀/₮ ̂GPIOAFIÕȂ 

ԅҬ ̆EXTIץ ᶫԊᴆḤ ȂCortex®-M3ῤ ῃ Ҭ ̂WFĨ̆

Ԋᴆ̂WFẼ Ԋᴆ̂SEṼ Ȃפ ῤ ѿҩ Ҭ └ ̂WIC̃̆

ץ NVIC͂ ⱳ ᵞ ̆ WIC ≢Ҭ Ԋᴆץ ∞ ᴨ

ᾢ Ȃ ֓ Ԋᴆ ̆EXTI ҩ ̆ᶛ ѿҩ I/O

RTC ꜚᵬȂ 

ᴆ  

ᴆ ῤ Ḥ Ȃ ᴆ Ҋ ᶏ ⱳ  ̔

1. AFIO Ҭ EXTI ̕ 
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2. EXTI_RTEN EXTI_FTENץᶏ ҉ Ҋ

̂ ᴆ RTENxFTENxβץ ҉ Ҋ

̃̕  

3. EXTI_INTENEXTI_EVENᵝ̆ᶏ Ҭ Ԋᴆ̕ 

4. EXTI ҉ ̆ ֓ ҉ ⌠ ̆

EXTI_PD PDxβ ᵝȂᶏ Ҭ Ԋᴆ ̆ ᴆ

Ҭ Ԋᴆ PDxβȂ 

ᴆ  

Ҋ ᴆӞ ץ EXTIҬ Ԋᴆ̔ 

1. EXTI_INTENEXTI_EVENᵝᶏ Ҭ Ԋᴆ̕ 

2. EXTI_SWIEV SWIEVxᵝ̆ PDβ ┴ 1̆ ᶏ Ҭ Ԋ

ᴆ ̆ ᴆ Ҭ Ԋᴆ PDxβȂ 
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6-3. EXTI  

EXTI   

0 PA0 / PB0 / PC0 / PD0 / PE0 / PF0 / PG0 / PH0 / PI0 

1 PA1 / PB1 / PC1 / PD1 / PE1 / PF1 / PG1 / PH1 / PI1 

2 PA2 / PB2 / PC2 / PD2 / PE2 / PF2 / PG2 / PH2 / PI2 

3 PA3 / PB3 / PC3 / PD3 / PE3 / PF3 / PG3 / PH3 / PI3 

4 PA4 / PB4 / PC4 / PD4 / PE4 / PF4 / PG4 / PH4 / PI4 

5 PA5 / PB5 / PC5 / PD5 / PE5 / PF5 / PG5 / PH5 / PI5 

6 PA6 / PB6 / PC6 / PD6 / PE6 / PF6 / PG6 / PH6 / PI6 

7 PA7 / PB7 / PC7 / PD7 / PE7 / PF7 / PG7 / PH7 / PI7 

8 PA8 / PB8 / PC8 / PD8 / PE8 / PF8 / PG8 / PH8 / PI8 

9 PA9 / PB9 / PC9 / PD9 / PE9 / PF9 / PG9 / PH9 / PI9 

10 
PA10 / PB10 / PC10 / PD10 / PE10 / PF10 / PG10 / PH10 / 

PI10 

11 
PA11 / PB11 / PC11 / PD11 / PE11 / PF11 / PG11 / PH11 / 

PI11 

12 PA12 / PB12 / PC12 / PD12 / PE12 / PF12 / PG12 / PH12 

13 PA13 / PB13 / PC13 / PD13 / PE13 / PF13 / PG13 / PH13 

14 PA14 / PB14 / PC14 / PD14 / PE14 / PF14 / PG14 / PH14 

15 PA15 / PB15 / PC15 / PD15 / PE15 / PF15 / PG15 / PH15 

16 LVD 

17 RTC  

18 USB  

19 Ethernet  

̔EXTI19ԍGD32F207xx↓ 
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6.6. EXTI  

EXTI ̔0x4001 0400 

6.6.1. Ҭ ᶏ  (EXTI_INTEN) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  INTEN19 INTEN18 INTEN17 INTEN16 

 rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:0 INTENx Ҭ ᶏ ᵝx̂x = 0é19̃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

6.6.2. Ԋᴆᶏ  (EXTI_EVEN)  

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  EVEN19 EVEN18 EVEN17 EVEN16 

 rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:0 EVENx Ԋᴆᶏ ᵝx̂x = 0é19̃ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  
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6.6.3. ҉ ᶏ  (EXTI_RTEN) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RTEN19 RTEN18 RTEN17 RTEN16 

 rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:0 RTENx ҉ ᶏ x̂x = 0é19̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

6.6.4. Ҋ ᶏ  (EXTI_FTEN) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  FTEN19 FTEN18 FTEN17 FTEN16 

 rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31: 20 Ḡ  Ḡ ᵝṿȂ 

19: 0 FTENx Ҋ ᶏ x̂x = 0é19̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

6.6.5. ᴆҬ Ԋᴆ  (EXTI_SWIEV) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 
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(32ᵝ) Ȃ 

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

Ḡ  SWIEV19 SWIEV18 SWIEV17 SWIEV16 

 rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19: 0 SWIEVx Ҭ /Ԋᴆ ᴆ x̂x = 0é19̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ  

1̔ EXTI x ᴆҬ /Ԋᴆ  

6.6.6.  (EXTI_PD) 

Ẓ ̔0x14 

ᵝṿ̔0xXXXX XXXX 

(32ᵝ) Ȃ 

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

Ḡ  PD19 PD18 PD17 PD16 

 rc_w1 rc_w1 rc_w1 rc_w1 

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

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

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: 20 Ḡ  Ḡ ᵝṿȂ 

19: 0 PDx Ҭ x̂x = 0é19̃ 

0̔EXTI x  

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

 ׃ .7.1

140ҩ I/O ̂GPIÕ̆№≢ҹPA0 ~ PA15̆PB0 ~ PB15̆PC0 ~ PC15̆

PD0 ~ PD15̆PE0 ~ PE15̆PF0 ~ PF15̆PG0 ~ PG15̆PH0 ~ PH15PI0 ~ PI11̆ ҉

ῒ ῀/₮ⱳ Ȃ ҩGPIO ῏ └ ץ

Ȃ GPIO ҉ Ҭ Ҭ /Ԋᴆ └ ̂EXIT̃Ҭ ῏ └

Ȃ 

GPIO ῒז ⱳ ̂AFs̃̓̀ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/₮ Ȃ 

ҩGPIO ץ ᴆ ҹ ₮̂ ȁ̃ ῀ȁ ⱳ Ȃ

ҩGPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO ΐ

ꜚ ⱬȂ 

7.2. Һ  

Â ῀/ ₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉ /Ҋ ⱳ ̕ 

Â / ₮ᶏ └̕ 

Â ᵝ/ ᵝ ₮ᶏ ̕ 

Â Ҭ ðᶏ EXTI  

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â ̕ 

7.3. ⱳ  

ҩ I/O ץ ңҩ32β └ ̂GPIOx_CTL0/ GPIOx_CTL1̃ ңҩ32

ᵝ ̂GPIOx_ISTAT̆GPIOx_OCTL̃ ҹ8 ̔ ῀̆ ῀̆҉

῀̆Ҋ ῀̆GPIO ₮̆GPIO ₮̆AFIO ₮ AFIO ₮Ȃ

7-1. GPIOȂ 
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7-1. GPIO  

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

῀ 

 00 

00 

Ҍᶏ  

῀ 01 Ҍᶏ  

Ҋ ῀ 10 0 

҉ ῀ 10 1 

₮ 

̂GPIÕ 

 00 
00̔  

01̔ ⌠10MHz 

10̔ ⌠2MHz 

11̔ ⌠50MHz 

0  1 

 01 0  1 

ⱳ

₮ 

̂AFIÕ 

 10 Ҍᶏ  

 11 Ҍᶏ  

7-1. ‰I/O 5VῚ I/O ҹ ‰I/O Ȃ 

7-1. ‰I/O 5VῚ I/O  

Vss

Vss

₮ └

Vdd/Vdd_FT
(1)

Vdd_FT

₮
└

῀

Ώ

/Ώ

ⱳ ₮

ⱳ ῀

῀

῀ ꜚ

₮ ꜚ

I/O

ᵝ ᵬ/

Vdd

Vss

 

1. Vdd_FTԍ5VῚ I/Os ̆ Ҍ ԍVddȂ 

7.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ ̂PŨ/Ҋ ̂PD̃ Ȃp ᵝ ұ̆ ̂JTAG/Serial-Wired 

Debug pins̃ҹ ῀PU/PD̔ 
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PA15̔JTDIҹ҉ ̕ 

PA14̔JTCK / SWCLKҹҊ ̕ 

PA13̔JTMS / SWDIOҹ҉ ̕ 

PB4̔NJTRSTҹ҉ Ȃ 

GPIO ץ ҹ ῀ ₮ ̆ GPIO ҹ ῀ ̆ GPIO

ῤ ѿҩ ҉ Ҋ Ȃ ҉ ҩAPB2 ᴪ

⌠ ῀ ̂GPIOx_ISTATȂ̃ 

GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

̆ ₮ ̂GPIOx_OCTL̃ ṿ ᴪ׆ I/O ҉ ₮Ȃ 

GPIOx_OCTLβ ᵬ ̆Ҍ ᾢ ῬΏ̆ ץ Ώó1ô⌠ᵝ ᵬ

̂GPIOx_BOP̆ ԍ 0 GPIOx_BC̃ḱ ѿᵝ ₃ᵝ̆ ֽ ѿҩ APB2

Ώ ̆ ῒזᵝҌ Ȃ 

7.3.2. Ҭ /Ԋᴆ  

Ҭ ⱬ̆ҹԅᶏ Ҭ ̆ ҹ ῀ Ȃ 

7.3.3. ⱳ ̂AF̃  

ҹAFIÔ GPIOx_CTL0/GPIOx_CTL1 Ҭ CTLyṿҹñ0b10ò ñ0b11ò̆

MDyβṿҹñ0b01ò̆ ñ0b10ò ñ0b11ò̃ ̆ ᵬ ⱳ Ȃ ⱳ №

׃ ΎȂ 

7.3.4. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAPB2 ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 
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7-2. ͂ I/O ῀ Ȃ 

7-2. ͂  

VssVss

Vdd/Vdd_FT
(1)Vdd

῀

῀ ꜚ

I/O

 
1. Vdd_FTԍ5VῚ I/Os ̆ Ҍ ԍVddȂ 

7.3.5. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ᶏ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └ ҹ

ñ1ò̆ ԍ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └ ҹ

ñ1ò̆ ₮ ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿ̕ 

Â ῀ ᵬ̆ ╠I/O Ȃ 

7-3. ₮ I/O ₮ Ȃ 

7-3. ₮  

Vss

₮

└

Vdd/Vdd_FT
(1)

₮ └

Ώ

/Ώ

₮ ꜚ

I/O 

ᵝ ᵬ/

Vdd

Vss

 
1. Vdd_FTԍ5VῚ I/Os ̆ Ҍ ԍVddȂ 

7.3.6.  

GPIO ԍ ̔ 
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Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕ 

Â ῀ ᵝҹñ0òȂ 

7-4. I/O Ȃ 

7-4.  

Vss
Vss

Vdd/Vdd_FT
(1)Vdd_FT

῀

῀

῀ ꜚ

I/O 

 

1. Vdd_FTԍ5VῚ I/Os ̆ Ҍ ԍVddȂ 

7.3.7. ⱳ ̂AF̃  

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 
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7-5. ⱳ I/O ⱳ Ȃ 

7-5. ⱳ  

Vss

₮ └

Vdd/Vdd_FT
(1)

῀

ⱳ ₮

ⱳ ῀

῀ ꜚ

₮ ꜚ

I/O 

Vdd

Vss

 

1. Vdd_FTԍ5VῚ I/Os ̆ Ҍ ԍVddȂ 

7.3.8. IO ⱳ  

ҩI/O ץ ⱳ ̆ ҩⱳ GPIO Ȃ 

GPIO 

GPIOx_CTL0/ GPIOx_CTL1Ҭ MDyβҹ0b00̆ץ I/O ҹ ῀ⱳ Ȃ

MDyβҹ0b01̆0b100b11̆CTLyβҹ0b00̂GPIO ₮̃ 0b01̂GPIO

₮̃̆ I/O ҹ ₮ⱳ Ȃ 

ⱳ  

GPIOx_CTL0/ GPIOx_CTL1Ҭ MDyβҹ0b00̆ץ I/O ҹ ῀ⱳ

Ȃ GPIOx_CTL0/ GPIOx_CTL1Ҭ MDyβҹ0b01̆0b100b11̆ CTLy

ᵝҹ0b00̂AF ₮̃ 0b01̂AF ₮̃̆ ҩI/O ץ ҹ ₮ⱳ Ȃ 

7.3.9. GPIO ⱳ  

GPIO └ Ḡץ I/O Ȃ 

Ḡ GPIOx_CTL0GPIOx_CTL1Ȃ 32β ̂GPIOx_LOCK̃

ץ I/O Ȃ ↓ GPIOx_LOCKҬ LKKβ LKyβ̆

ᵝ ̆ ⌠Ҋѿҩ ᵝ╠̆ ᵝ Ҍ ḱ Ȃ ꜚ

Ҭᶏ ⱳ Ȃ 
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7.4. I/O ⱳ  

׃ .7.4.1  

ҹԅ GPIO ⱳ ᶏ ̆ AFIO ̂AFIO_PCFx̆

x=0..5̃̆ ҩI/O ץ 4 Ҍ ⱳ Ȃ ᶏ IO ⱳ ץ

ᵝ Ȃ ̆ EXTI ̂AFIO_EXTISSx̃ Ҭ

Ԋᴆ̆GPIO ץ ᵬEXTIҬ Ȃ 

7.4.2. Һ  

Â APB׆  

Â EXTI  

Â ҩ ΐ 4 ⱳ  

7.4.3. JTAG/SWDⱳ  

Ḥ GPIO ’ 7-2. Ḥ Ȃ 

7-2. Ḥ  

ⱳ  GPIO  

JTMS / SWDIO PA13 

JTCK / SWCLK PA14 

JTDI PA15 

JTDO / TRACESWO PB3 

NJTRST PB4 

TRACECK PE2 

TRACECK0 PE3 

TRACECK1 PE4 

TRACECK2 PE5 

TRACECK3 PE6 

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

ṿȂΐᵣ ’ 7-3. Ȃ 
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7-3.  

SWJ _CFG 

[2:0] 
 

SWJ I/O №  

PA13/ 

JTMS/ 

SWDIO 

PA14/ 

JTCK/S 

WCLK 

PA15/ 

JTDI 

PB3/ JTDO/ 

TRACE 

SWO 

PB4/ 

NJTRST 

000 
ῃ SWĴJTAG-DP + SW-

DP̃̂ ᵝ ̃ 
ǒ ǒ ǒ ǒ ǒ 

001 
ῃ SWĴJTAG-DP + SW-

DP̃ᵖ NJTRST 
ǒ ǒ ǒ ǒ X 

010 
JTAG-DP῏  

SW-DP  
ǒ ǒ X X(1) X 

100 
JTAG-DP῏  

SW-DP῏  
X X X X X 

ῒז       

1. Ҍᶏ ̆I/O ᶏ Ȃ 

7.4.4. ADC AF  

AFIO 0̂ AFIO_PCF0 Ȃ̃ 

7-4. ADC0/1 ⱳ [1] 

Register ADC0 ADC1 

ADC0_ETRGINS_REMAP 

= 0 

ADC0 ῀ ҍ

EXTI15  
- 

ADC0_ETRGINS_REMAP 

= 1 

ADC0 ῀ ҍ

TIMER7_CH3  
- 

ADC0_ETRGRER_REMA

P = 0 

ADC0 ҍ

EXTI11  
- 

ADC0_ETRGRER_REMA

P = 1 

ADC0 ҍ

TIMER7_TRGO  
- 

ADC1_ETRGINS_REMAP 

= 0 
- 

ADC1 ῀ ҍ

EXTI15  

ADC1_ETRGINS_REMAP 

= 1 
- 

ADC1 ῀ ҍ

TIMER7_CH3  

ADC1_ETRGRER_REMA

P = 0 
- 

ADC1 ҍ

EXTI11  

ADC1_ETRGRER_REMA

P = 1 
- 

ADC1 ҍ

TIMER7_TRGO  

1. ֽֽ ԍ ֟ Ȃ 
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7.4.5. TIMER AF 

7-5. TIMER ⱳ  

ⱳ  

TIMERx_REMAP [1:0](x = 0̆1̆2) 

TIMERx_REMAP(x = 8̆9̆10̆12̆13) - 

ľ0Ŀ/ñ00ò (

) 

ľ1Ŀ/ñ01ò (№

) 
ñ10ò (№ ) ñ11ò (ῃ ) 

TIMER0_ETI PA12 - PE7 

TIMER0_CH0 PA8 - PE9 

TIMER0_CH1 PA9 - PE11 

TIMER0_CH2 PA10 - PE13 

TIMER0_CH3 PA11 - PE14 

TIMER0_BKIN PB12(2) PA6 - PE15 

TIMER0_CH0_

ON 
PB13(2) PA7 - PE8 

TIMER0_CH1_

ON 
PB14(2) PB0 - PE10 

TIMER0_CH2_

ON 
PB15(2) PB1 - PE12 

TIMER1_CH0/T

IMER1_ETI (1) 
PA0 PA15 PA0 PA15 

TIMER1_CH1 PA1 PB3 PA1 PB3 

TIMER1_CH2 PA2 PB10 

TIMER1_CH3 PA3 PB11 

TIMER2_CH0 PA6 - PA15 PC6 

TIMER2_CH1 PA7 - PB3 PC7 

TIMER2_CH2 PB0 - PB0 PC8 

TIMER2_CH3 PB1 - PB1 PC9 

TIMER3_CH0 PB6 PD12 - - 

TIMER3_CH1 PB7 PD13 - - 

TIMER3_CH2 PB8 PD14 - - 

TIMER3_CH3 PB9 PD15 - - 

TIMER8_CH0 PA2 PE5 - - 

TIMER8_CH1 PA3 PE6 - - 

TIMER9_CH0 PB8 PF6 - - 

TIMER10_CH0 PB9 PF7 - - 

TIMER12_CH0 PA6 PF8 - - 

TIMER13_CH0 PA7 PF9 - - 
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1. TIMER0 ֽֽ ԍ100 144 Ȃ 

2. TIMER0 Ҍ ԍ36 Ȃ 

3. TIMER1_CH0 and TIMER1_ETI ῍ ѿҩ ̆ᵖҌ ᶏ Ȃ 

4. TIMER1 Ҍ ԍ36 Ȃ 

5. TIMER2 ֽֽ ԍ64 ̆100 144 Ȃ 

6. TIMER3 ֽֽ ԍ100 144 Ȃ 

7. TIMER8/9/10/12/13 ⱳ I/O 1̂AFIO_PCF1̃Ȃ 

7-6. TMER4 ⱳ [1] 

ⱳ  TIMER4CH3_IREMAP = 0 TIMER4CH3_IREMAP = 1 

TIMER4_CH3 TIMER4_CH3 ҍ PA3  

IRC40Kῤ ҍ

TIMER4_CH3 ῀ ̆ ԍ

 

1. ԍ ȁ ԑ ֟ Ȃ 

7.4.6. USART AF  

AFIO 0 ̂AFIO_PCF0 Ȃ̃ 

7-7. USART0/1 ⱳ  

 USART0 USART1 USART2 

USART0_REMAP = 0 
PA9(USART0_TX) 

PA10(USART0_RX) 
 - 

USART0_REMAP = 1 
 PB6(USART0_TX) 

PB7(USART0_RX) 
 - 

USART1_REMAP = 0 - 

PA0(USART1_CTS) 

PA1(USART1_RTS) 

PA2(USART1_TX) 

PA3(USART1_RX) 

PA4(USART1_CK) 

 

- 

USART1_REMAP = 1 (1) - 

PD3(USART1_CTS) 

PD4(USART1_RTS) 

PD5(USART1_TX) 

PD6(USART1_RX) 

PD7(USART1_CK) 

 

- 

USART2_REMAP [1:0] = 

ñ00ò ̂ ̃ 
- - 

PB10(USART2_TX) 

PB11(USART2_RX) 

PB12(USART2_CK) 

PB13(USART2_CTS) 

PB14(USART2_RTS) 

USART2_REMAP [1:0] 

=ñ01ò ̂ № ̃ (2) 
- - 

PC10(USART2_TX) 

PC11(USART2_RX) 

PC12(USART2_CK) 

PB13(USART2_CTS) 
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 USART0 USART1 USART2 

PB14(USART2_RTS) 

USART2_REMAP [1:0] 

=ñ11ò ̂ῃ ̃ (3) 
- - 

PD8(USART2_TX) 

PD9(USART2_RX) 

PD10(USART2_CK) 

PD11(USART2_CTS) 

PD12(USART2_RTS) 

1. ֽֽ ԍ100 144 Ȃ 

2. ֽֽ ԍ64 ̆100 144 Ȃ 

3. ֽֽ ԍ100 144 Ȃ 

7.4.7. I2C ⱳ  

AFIO 0 ̂AFIO_PCF0̃Ȃ 

7-8. I2C0/I2C1/I2C2ⱳ  

Register I2Cx_SCL I2Cx_SDA I2Cx_SMBA 

I2C0_REMAP = 0 PB6 PB7  

I2C0_REMAP = 1 PB8 PB9  

I2C1_REMAP[1:0] = 00/01 PB10 PB11 PB12 

I2C1_REMAP[1:0]  = 10 PH4 PH5 PH6 

I2C1_REMAP[1:0]  = 11 PF0 PF1 PF2 

I2C2_REMAP1 = 1 PA8 PC9 PA9 

I2C2_REMAP2 = 1 PH7 PH8 PH9 

7.4.8. SPI ⱳ  

AFIO 0 ̂AFIO_PCF0̃Ȃ 

7-9. SPI0/SPI1/I2S1/SPI2/I2S2 ⱳ  

Register SPI0 SPI1/I2S1 SPI2/I2S2 

SPI0_REMAP = 1 

PA4(SPI0_NSS) 

PA5(SPI0_SCK) 

PA6(SPI0_MISO) 

PA7(SPI0_MOSI) 

PA2(SPI0_IO2) 

PA3(SPI0_IO3) 

 

- 

SPI0_REMAP = 1 

PA15(SPI0_NSS) 

PB3(SPI0_SCK) 

PB4(SPI0_MISO) 

PB5(SPI0_MOSI) 

PB6(SPI0_IO2) 

PB7(SPI0_IO3) 

 

= 
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Register SPI0 SPI1/I2S1 SPI2/I2S2 

SPI1_NSCK /IO 

_REMAP = 00/01 
 

PB12(SPI1_NSS/ I2S1_WS) 

PB13(SPI1_SCK/ I2S1_CK) 

PB14(SPI1_MISO) 

PB15(SPI1_MOSI/I2S2_SD) 

PC6(I2S1_MCK) 

 

SPI1_NSCK /IO 

_REMAP = 10 
 

PI0(SPI1_NSS/ I2S1_WS) 

PI1(SPI1_SCK/ I2S1_CK) 

PI2(SPI1_MISO) 

PI3(SPI1_MOSI/I2S2_SD) 

 

SPI1_NSCK /IO 

_REMAP = 11 
 

PB9(SPI1_NSS/ I2S1_WS) 

PB10(SPI1_SCK/ I2S1_CK) 

PC2(SPI1_MISO) 

PC3(SPI1_MOSI/I2S2_SD) 

 

SPI1_SCK 

_REMAP = 1 
 PD3(SPI1_SCK/ I2S1_CK)  

SPI2_REMAP = 0 -  

PA15(SPI2_NSS/ I2S2_WS) 

PB3(SPI2_SCK/ I2S2_CK) 

PB4(SPI2_MISO) 

PB5(SPI2_MOSI/I2S2_SD) 

SPI2_REMAP = 1 -  

PA4(SPI2_NSS/ I2S2_WS) 

PC10(SPI2_SCK/ I2S2_CK) 

PC11(SPI2_MISO) 

PC12(SPI2_MOSI/I2S2_SD) 

SPI2_MOSI_REMA

P = 1 
 

 

PD6(SPI2_MOSI/I2S2_SD) 

7.4.9. CAN ⱳ  

Ҋ C̆AN0Ḥ ץ ⌠ Ă B DȂ ԍ D̆ Ҍ

ҍ64 ҬȂ 

7-10. CAN0/1 ⱳ  

 (1) CAN0 CAN1 

CAN0_REMAP[1:0] 

=ñ00ò 

PA11(CAN0_RX) 

PA12(CAN0_TX) 
- 

CAN0_REMAPI[1:0] 

=ñ10ò 

 PB8(CAN0_RX) 

PB9(CAN0_TX) 
- 

CAN0_REMAP[1:0] PD0(CAN0_RX) - 
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 (1) CAN0 CAN1 

=ñ11ò(2) PD1(CAN0_TX) 

CAN1_REMAP = ñ0ò - 
PB12(CAN1_RX) 

PB13(CAN1_TX) 

CAN1_REMAP = ñ1ò - 
PB5(CAN1_RX) 

PB6(CAN1_TX) 

1. CAN0_RX  CAN0_TXԍԑ ֟ Ҭ; CAN_RX  CAN_TXԍῒזΐ ҩ

CAN ֟ ҬȂ 

2. Ҍ ԍ 36 ɼ 

7.4.10. ENET ⱳ  

7-11. ENETⱳ  

 ENET 

ENET_REMAP = ñ0ò 

PA7(RX_DV-CRS_DV) 

PC4(RXD0) 

PC5(RXD1) 

PB0(RXD2) 

PB1(RXD3) 

ENET_REMAP = ñ1ò 

PD8(RX_DV-CRS_DV) 

PD9(RXD0) 

PD10(RXD1) 

PD11(RXD2) 

PD12(RXD3) 

ENET_RX_HI_REMAP/ 

ENET_CRSCOL_REMAP/ 

ENET_TXD01_REMAP 

PA0(MII_CRS) 

PA3(MII_COL) 

refer to ENET_REMAP(MII_RXD2) 

refer to ENET_REMAP(MII_RXD3) 

PB8(MII_TXD3) 

PB10(MII_RX_ER) 

PB11(MII_TX_EN-RMII_TX_EN) 

PB12(MII_TXD0- RMII_TXD0) 

PB13(MII_TXD1- RMII_TXD1) 

ENET_RX_HI_REMAP/ 

ENET_CRSCOL_REMAP/ 

ENET_TXD01_REMAP 

PH2(MII_CRS) 

PH3(MII_COL) 

PH6(MII_RXD2) 

PH7(MII_RXD3) 

PE2(MII_TXD3) 

PI10(MII_RX_ER) 

PG11(MII_TX_EN- RMII_TX_EN) 

PG13(MII_TXD0- RMII_TXD0) 

PG14(MII_TXD1- RMII_TXD1) 



                                                                GD32F20x Ύ 

144 
 

 ENET 

PTP_PPS_REMAP = 1 PB5(PPS_OUT) 

PPS_HI_REMAP = 1 PG8(PPS_OUT) 

 

7.4.11. DCI ⱳ  

7-12. DCI ⱳ  

ⱳ  
DCI_Dx_ 

REMAP = ñ00ò 

DCI_Dx_ 

REMAP = ñ01ò 

DCI_Dx_ 

REMAP = ñ10ò 

DCI_Dx_ 

REMAP = ñ11ò 

DCI_D0 PA9 PC6  PH9 

DCI_D1 PA10 PC7  PH10 

DCI_D2 PC8 PE0 PG10 PH11 

DCI_D3 PC9 PE1 PG11 PH12 

DCI_D4 PC11 PE4  PH14 

DCI_D5 PB6 PD3  PI4 

DCI_D6 PB8 PE5  PI6 

DCI_D7 PB9 PE6  PI7 

DCI_D8 PC10 PH6  PI1 

DCI_D9 PC12 PH7  PI2 

DCI_D10 PB5 PD6  PI3 

DCI_D11 PD2 PF10  PH15 

DCI_D12 PF11 PG6   

DCI_D13 PG7 PG15  PI0 

DCI_HSYNC PA4 PH8   

DCI_VSYNC PB7 PG9  PI5 

 

7.4.12. TLI ⱳ  

7-13. TLI ⱳ  

ⱳ  
AFIO_PCF3 AFIO_PCF4 

TLI_xx_Pn_REMAP = 1(1) TLI_xx_Pn_REMAP = 1(2) 

TLI_R0  PH2 / PH4 

TLI_R1  PH3 / PI3 

TLI_R2 PC10 PH8 

TLI_R3 PB0 PH9 
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ⱳ  
AFIO_PCF3 AFIO_PCF4 

TLI_xx_Pn_REMAP = 1(1) TLI_xx_Pn_REMAP = 1(2) 

TLI_R4 PA11 PH10 

TLI_R5 PA12 PH11 

TLI_R6 PA8 / PB1  PH12 

TLI_R7 PE15 / PG6  

TLI_G0 PE5  

TLI_G1 PE6  

TLI_G2 PA6 PH13 

TLI_G3 PG10 / PE11 PH14 

TLI_G4 PB10 PH15 

TLI_G5 PB11 PI0 

TLI_G6 PC7 PI1 

TLI_G7 PD3 PI2 

TLI_B0 PE4  

TLI_B1  PG12 

TLI_B2 PD6 / PG10  

TLI_B3 PD10 / PG11  

TLI_B4 PE12 PI4 / PG12 

TLI_B5 PA3 PI5 

TLI_B6 PB8 PI6 

TLI_B7 PB9 PI7 

TLI_DE PE13 / PF10  

TLI_CLK PE14 / PG7  

TLI_VSYNC PA4 PI9 

TLI_HSYNC PC6 PI10 

1. AFIO 3 ̂AFIO_PCF3̃Ȃ 

2. AFIO 4 ̂AFIO_PCF4̃Ȃ 

7.4.13. CLK AF  

LXTAL῏ Ṝ̆OSC32_IN OSC32_OUT№≢ ץ Ạ I/O PC14 PC15Ȃ

HXTAL ᴨᾢ ῒז IOⱳ Ȃ 

̔ 

1. 1.8V῏ ̂ ῀ ̃ ᴍ VBATʟ̂Ҍᶏ VDDʟ ̃̆PC14/PC15

Ҍ ԍ IOⱳ ̆ ᴪ ҹ Ȃ 

2. ᴍ Ҭ IO Ȃ 

7-14. OSC32  

ⱳ  LXTAL= ON LXTAL= OFF 
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PC14 OSC32_IN PC14 

PC15 OSC32_OUT PC15 

HXTAL OSC_IN/OSC_OUTץ Ạ I/O PD0/PD1Ȃ 

7-15. OSC 1 

ⱳ  PD01_REMAP = 0 PD01_REMAP = 1 

PD0 PD0 OSC_IN  

PD1 PD1 OSC_OUT 

7-16. OSC 2 

ⱳ  PH01_REMAP = 0 PH01_REMAP = 1(1) 

PH0  OSC_IN 

PH1  OSC_OUT  

1. ֽ ԍ176 ̆PH0/PH1 ҹ OSC_IN/OSC_OUT̆ PH01_REMAP =1̆PH0/PH1ҹ

IO Ȃ 
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7.5. GPIO  

GPIOA ̔0x4001 0800 

GPIOB ̔0x4001 0C00 

GPIOC ̔0x4001 1000 

GPIOD ̔0x4001 1400 

GPIOE ̔0x4001 1800 

GPIOF ̔0x4001 1C00 

GPIOG ̔0x4001 2000 

GPIOH ̔0x4001 7400 

GPIOI ̔0x4001 7800 

AFIO ̔0x4001 0000 

7.5.1. └ 0̂ GPIOx_CTL0̆x=A..Ĩ  

Ẓ ̔0x00 

ᵝṿ̔0x4444 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 



                                                                GD32F20x Ύ 

148 
 

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]  

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] Pin 0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

῀ ̂MD[1:0] =00̃ 

00̔ ῀ 

01̔ ῀ 

10̔҉ ῀/Ҋ ῀ 
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11̔Ḡ  

₮ ̂MD[1:0]>00̃ 

00̔GPIO ₮ 

01̔GPIO ₮ 

10̔AFIO ₮ 

11̔AFIO ₮ 

1:0 MD0[1:0] Port 0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ῀ ̂ ᵝ ̃ 

01̔ ₮ ̆ 10MHz 

10̔ ₮ ̆ 2MHz 

11̔ ₮ ̆ 50MHz 

7.5.2. └ 1̂ GPIOx_CTL1̆x=A..Ĩ  

Ẓ ̔0x04 

ᵝṿ̔0x4444 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 
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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 

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] Port 10 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] Pin 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_ISTAT̆x=A..Ĩ  

Ẓ ̔0x08 
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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 ISTAT9 ISTAT8 ISTAT7 ISTAT6 ISTAT5 ISTAT4 ISTAT3 ISTAT2 ISTAT1 ISTAT0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ISTATy ῀ ᵝ̂y=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

7.5.4. ₮ └ ̂GPIOx_OCTL̆x=A..Ĩ  

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 ᵝṿȂ 

15:0 OCTLy ₮ └ᵝ̂y=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  

7.5.5. ᵝ ᵬ ̂GPIOx_BOP̆x=A..Ĩ  

Ẓ ̔0x10 

ᵝṿ̔0x00000000 
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̂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 ᵝŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ0 

15:0 BOPy ᵝᵝŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ1 

̔ CRy BOPy ̆BOPy ᴨᾢ Ȃ 

7.5.6. ᵝ ̂GPIOx_BC̆x=A..Ĩ  

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 ᵝṿȂ 

15:0 CRy ᵝŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 
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7.5.7. ̂GPIOx_LOCK̆x=A..Ĩ 

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

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

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 ᵝŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ᵝ  

1̔ LKKᵝ 1 ̆ ᵝ  

7.5.8. Ԋᴆ └ ̂AFIO_EC̃ 

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 
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ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 EOE Ԋᴆ ₮ᶏ  

ᵝ ᴆ ᵝ Ȃ ᵝ ̆Cortex EVENTOUT ₮ ⌠

PORT[2:0] PIN[3:0]ᵝ I/O Ȃ 

6:4 PORT[2:0] Ԋᴆ ₮  

֓ᵝ ᴆ ᵝ Ȃ ԍ ₮Cortex EVENTOUTḤ Ȃ 

000̔ A 

001̔ B 

010̔ C 

011̔ D 

100̔ E 

3:0 PIN[3:0] Ԋᴆ ₮  

֓ᵝ ᴆ ᵝ Ȃ ԍ ₮Cortex EVENTOUTḤ Ȃ 

0000̔ 0 

0001̔ 1 

0010̔ 2 

é 

1111̔ 15 

7.5.9. AFIO 0̂ AFIO_PCF0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

PTP_ 

PPS_ 

REMAP 

TIMER1 

ITI1_ 

REMAP 

SPI2_ 

REMAP 

Ḡ  SWJ_CFG[2:0] 

ENET_ 

PHY 

_SEL 

CAN1_ 

REMAP 

ENET_ 

REMAP 

ADC1_ 

ETRGRE

G 

_REMAP 

ADC1_ 

ETRGINS 

_REMAP 

ADC0_ 

ETRGRE

G 

_REMAP 

ADC0_ 

ETRGINS 

_REMAP 

TIMER4 

CH3 

_IREMAP  

 rw rw rw  w  rw rw rw rw rw rw rw rw   

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

PD01_ 

REMAP 

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_ 

REMAP 

SPI0_ 

REMAP 

rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 PTP_PPS_REMAP ץ PTP PPS  

ᵝ ᴆ ᵝ ̆ᶏ ץ MAC_PPS ₮⌠PB5 Ȃ 
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0̔PPT_PPS ₮⌠PB5  

1̔PPT_PPS ₮⌠PB5   

29 TIMER1ITI1_REMAP 

 

TIMER1ῤ 0  

ᵝ ᴆ ᵝ ̆ ԍ └TMER1_ITI1ῤ Ȃ 

0̔TIMER1_ITI1ῤ ץ⌠ PTP ₮̆ ԍ ‰ 

1̔TIMER1_ITI1ῤ ⌠USB OTG SOF̂ ̃ ₮̆ ԍ ‰ 

28 SPI2_REMAP SPI2/I2S2  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂SPI2_NSS-I2S2_WS/PA15̆SPI2_SCK-I2S2_CK/PB3̆

SPI2_MISO/PB4̆SPI2_MOSI-I2S_SD/PB5̃ 

1̔ ῃ ̂SPI2_NSS-I2S2_WS/PA4̆SPI2_SCK-I2S2_CK/PC10̆

SPI2_MISO/PC11̆SPI2_MOSI-I2S_SD/PC12̃ 

27 Ḡ  Ḡ ᵝṿȂ 

26:24 SWJ_CFG[2:0] ұ JTAG  

֓ᵝ Ώ̂ ֓ᵝ̆ ӈṿ̃Ȃ ԍ SWJ ⱳ

I/O ȂSWĴұ JTAG̃ JTAG SWD Cortex Ȃ

ᵝ SWJᵖ ⱳ ̆ Ҋ̆ ץ

JTMS/JTCK ҉ Ḥ ᶏ JTAG SŴұ ̃ Ȃ 

000̔ ῃSWĴJTAG-DP +SW-DP̃̔ ᵝ  

001̔ ῃSWĴJTAG-DP +SW-DP̃̔ NJTRST 

010̔JTAG-DP SW-DPᶏ  

100̔JTAG-DP SW-DP  

ῒז ̔ ᵬ  

23 ENET_PHY_SEL ץ MII RMII PHY  

ᵝ ᴆ ᵝ ̆ ץ ῤ MACᶏ MII RMII PHYȂ 

0̔ ץ MACᶏ MII PHY 

1̔ ץ MACᶏ RMII PHY 

22 CAN1_REMAP CAN1 I/O   

ᵝ ᴆ ᵝ ̆ └ CAN1_TX CAN1_RX Ȃ 

0̔ ̂CAN1_RX/PB12̆CAN_TX/PB13̃ 

1̔ ̂CAN1_RX/PB5̆CAN_TX/PB6̃ 

21 ENET_REMAP ץ MAC I/O  

ᵝ ᴆ ᵝ ̆ └ ץ MAC ⌠PHYȂ 

0̔ ̂RX_DV-CRS_DV/PA7̆RXD0/PC4̆RXD1/PC5̆

RXD2/PB0̆RXD3/PB1̃ 

1̔ ̂RX_DV-CRS_DV/PD8̆RXD0/PD9̆RXD1/PD10̆

RXD2/PD11̆ 

RXD3/PD12̃ 

20 ADC1_ETRGREG 

_REMAP 

ADC1  

ᵝ ᴆ ᵝ Ȃ ᵝ └ ῀ҍADC1
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Ȃ ᵝ ᵝ ̆ADC1 ҍEXTI11 Ȃ ᵝ ᵝ ̆

ADC1 ҍTIM7_TRGO Ȃ 

19 ADC1_ETRGINS_REMAP ADC1 ῀  

ᵝ ᴆ ᵝ Ȃ ᵝ └ ῀ҍADC1 ῀

Ȃ ᵝ ᵝ ̆ADC1 ῀ ҍEXTI15 Ȃ ᵝ ᵝ ̆

ADC1 ῀ ҍTIM7_CH3 Ȃ 

18 ADC0_ETRGREG_REMAP ADC0  

ᵝ ᴆ ᵝ Ȃ ᵝ └ ῀ҍADC0

Ȃ ᵝ ᵝ ̆ADC0 ҍEXTI11 Ȃ ᵝ ᵝ ̆

ADC0 ҍTIM7_TRGO Ȃ 

17 ADC0_ETRGINS_REMAP ADC0 ῀  

ᵝ ᴆ ᵝ Ȃ ᵝ └ ῀ҍADC0 ῀

Ȃ ᵝ ᵝ ̆ADC0 ῀ ҍEXTI15 Ȃ ᵝ ᵝ ̆

ADC0 ῀ ҍTIM7_CH3 Ȃ 

16 TIMER4CH3_IREMAP TIMER4 3ῤ  

ᵝ ᴆ ᵝ ̆ └ TIMER4_CH3 ῤ . ᵝ ᵝ

TIMER4_CH3ҍPA3 Ȃ ᵝ ᵝ ̆IRC40Kῤ ҍ

TIMER4_CH3 ̆ ԍ IRC40K ‰Ȃ 

0̔  

1̔  

15 PD01_REMAP OSC_IN/OSC_OUT ⌠Port D0/Port D1 

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔OSC_IN ⌠PD0̆OSC_OUT ⌠PD1 

14:13 CAN0_REMAP[1:0] CAN0 ⱳ  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂CAN0_RX/PA11̆CAN0_TX/PA12̃ 

01̔ ᶏ  

10̔ № ̂CAN0_RX/PB8̆CAN0_TX/PB9̃ 

11̔ ῃ ̂CAN0_RX/PD0̆CAN0_TX/PD1̃ 

12 TIMER3_REMAP TIMER3  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂TIMER3_CH0/PB6̆TIMER3_CH1/PB7̆

TIMER3_CH2/PB8̆TIMER3_CH3/PB9̃ 

1̔ ῃ ̂TIMER3_CH0/PD12̆TIMER3_CH1/PD13̆

TIMER3_CH2/PD14̆TIMER3_CH3/PD15̃ 

11:10 TIMER2_REMAP[1:0] TIMER2  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂TIMER2_CH0/PA6̆TIMER2_CH1/PA7̆

TIMER2_CH2/PB0̆TIMER2_CH3/PB1̃ 
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01̔ ᶏ  

10̔ № ̂TIMER2_CH0/PB4̆TIMER2_CH1/PB5̆ 

TIMER2_CH2/PB0̆TIMER2_CH3/PB1̃ 

11̔ ῃ ̂TIMER2_CH0/PC6̆TIMER2_CH1/PC7̆

TIMER2_CH2/PC8̆TIMER2_CH3/PC9̃ 

9:8 TIMER1_REMAP[1:0] TIMER1  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂TIMER1_CH0-TIMER1_ETI/PA0̆TIMER1_CH1/PA1̆ 

TIMER1_CH2/PA2̆TIMER1_CH3/PA3̃ 

01̔ № 0̂TIMER1_CH0-TIMER1_ETI/PA15̆TIMER1_CH1/PB3̆ 

TIMER1_CH2/PA2̆TIMER1_CH3/PA3̃ 

10̔ № 1̂TIMER1_CH0-TIMER1_ETI/PA0̆TIMER1_CH1/PA1̆ 

TIMER1_CH2/PB10̆TIMER1_CH3/PB11̃ 

11̔ ῃ ̂TIMER1_CH0-TIMER1_ETI/PA15̆TIMER1_CH1/PB3̆ 

TIMER1_CH2/PB10̆TIMER1_CH3/PB11̃ 

7:6 TIMER0_REMAP[1:0] TIMER0  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂TIMER0_ETI/PA12̆TIMER0_CH0/PA8̆

TIMER0_CH1/PA9̆ 

TIMER0_CH2/PA10̆TIMER0_CH3/PA11̆TIMER0_BKIN/PB12̆

TIMER0_CH0_ON/PB13̆TIMER0_CH1_ON/PB14̆

TIMER0_CH2_ON/PB15̃ 

01̔ № ̂TIMER0_ETI/PA12̆TIMER0_CH0/ PA8̆ 

TIMER0_CH1/PA9̆TIMER0_CH2/PA10̆TIMER0_CH3/PA11̆

TIMER0_BKIN/PA6̆TIMER0_CH0_ON/PA7̆TIMER0_CH1_ON/PB0̆

TIMER0_CH2_ON/PB1̃ 

10̔ ᶏ  

11̔ ῃ ̂TIMER0_ETI/PE7̆TIMER0_CH0/ PE9̆

TIMER0_CH1/PE11̆TIMER0_CH2/PE13̆TIMER0_CH3/PE14̆

TIMER0_BKIN/PE15̆TIMER0_CH0_ON/PE8̆TIMER0_CH1_ON/PE10̆

TIMER0_CH2_ON/PE12̃ 

5:4 USART2_REMAP[1:0] USART2  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ ̂USART2_TX/PB10̆USART2_RX /PB11̆

USART2_CK/PB12̆USART2_CTS/PB13̆USART2_RTS/PB14̃ 

01̔ № ̂USART2_TX/PC10̆USART2_RX /PC11̆

USART2_CK/PC12̆USART2_CTS/PB13̆USART2_RTS/PB14̃ 

10̔ ᶏ  

11̔ ῃ ̂USART2_TX/PD9̆USART2_RX /PD10̆

USART2_CK/PD11̆USART2_CTS/PD12̆USART2_RTS/PD13̃ 

3 USART1_REMAP USART1  

ᵝ ᴆ ᵝ Ȃ 
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0̔ ̂USART1_CTS/PA0̆USART1_RTS/PA1̆

USART1_TX/PA2̆USART1_RX /PA3̆USART1_CK/PA4̃ 

1̔ ̂USART1_CTS/PD3̆USART1_RTS/PD4̆USART1_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 

1̔ ̂I2C0_SCL/PB8̆I2C0_SDA /PB9̃ 

0 SPI0_REMAP SPI0  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂SPI0_NSS/PA4̆SPI0_SCK /PA5̆SPI0_MISO /PA6̆

SPI0_MOSI /PA7̆SPI0_IO2 /PA2̆SPI0_IO3 /PA3̃ 

1̔ ̂SPI0_NSS/PA15̆SPI0_SCK /PB3̆SPI0_MISO /PB4̆

SPI0_MOSI /PB5̆SPI0_IO2 /PB6̆SPI0_IO3 /PB7̃ 

7.5.10. EXTI 0 ̂AFIO_EXTISS0̃ 

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 ᵝṿȂ 

15:12 EXTI3_SS[3:0] EXTI 3  

0000̔PA3  

0001̔PB3  

0010̔PC3  

0011̔PD3  

0100̔PE3  

0101̔PF3  
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0110̔PG3  

0111̔PH3  

1000̔PI3  

ῒז Ḡ Ȃ 

11:8 EXTI2_SS[3:0] EXTI 2  

0000̔PA2  

0001̔PB2  

0010̔PC2  

0011̔PD2  

0100̔PE2  

0101̔PF2  

0110̔PG2  

0111̔PH2  

1000̔PI2  

ῒז Ḡ Ȃ 

7:4 EXTI1_SS[3:0] EXTI 1  

0000̔PA1  

0001̔PB1  

0010̔PC1  

0011̔PD1  

0100̔PE1  

0101̔PF1  

0110̔PG1  

0111̔PH1  

1000̔PI1  

ῒז Ḡ Ȃ 

3:0 EXTI0_SS[3:0] EXTI 0  

0000̔PA0  

0001̔PB0  

0010̔PC0  

0011̔PD0  

0100̔PE0  

0101̔PF0  

0110̔PG0  

0111̔PH0  

1000̔PI0  

ῒז Ḡ Ȃ 

7.5.11. EXTI 1 ̂AFIO_EXTISS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 



                                                                GD32F20x Ύ 

160 
 

̂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 ᵝṿȂ 

15:12 EXTI7_SS[3:0] EXTI 7  

0000̔PA7  

0001̔PB7  

0010̔PC7  

0011̔PD7  

0100̔PE7  

0101̔PF7  

0110̔PG7  

0111̔PH7  

1000̔PI7  

ῒז Ḡ Ȃ 

11:8 EXTI6_SS[3:0] EXTI 6  

0000̔PA6  

0001̔PB6  

0010̔PC6  

0011̔PD6  

0100̔PE6  

0101̔PF6  

0110̔PG6  

0111̔PH6  

1000̔PI6  

ῒז Ḡ Ȃ 

7:4 EXTI5_SS[3:0] EXTI 5  

0000̔PA5  

0001̔PB5  

0010̔PC5  

0011̔PD5  

0100̔PE5  

0101̔PF5  

0110̔PG5  

0111̔PH5  

1000̔PI5  
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ῒז Ḡ Ȃ 

3:0 EXTI4_SS[3:0] EXTI 4  

0000̔PA4  

0001̔PB4  

0010̔PC4  

0011̔PD4  

0100̔PE4  

0101̔PF4  

0110̔PG4  

0111̔PH4  

1000̔PI4  

ῒז Ḡ Ȃ 

7.5.12. EXTI 2 ̂AFIO_EXTISS2̃ 

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 ᵝṿȂ 

15:12 EXTI11_SS[3:0] EXTI 11  

0000̔PA11  

0001̔PB11  

0010̔PC11  

0011̔PD11  

0100̔PE11  

0101̔PF11  

0110̔PG11  

0111̔PH11  

1000̔PI11  

ῒז Ḡ Ȃ 

11:8 EXTI10_SS[3:0] EXTI 10  

0000̔PA10  

0001̔PB10  
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0010̔PC10  

0011̔PD10  

0100̔PE10  

0101̔PF10  

0110̔PG10  

0111̔PH10  

1000̔PI10  

ῒז Ḡ Ȃ 

7:4 EXTI9_SS[3:0] EXTI 9  

0000̔PA9  

0001̔PB9  

0010̔PC9  

0011̔PD9  

0100̔PE9  

0101̔PF9  

0110̔PG9  

0111̔PH9  

1000̔PI9  

ῒז Ḡ Ȃ 

3:0 EXTI8_SS[3:0] EXTI 8  

0000̔PA8  

0001̔PB8  

0010̔PC8  

0011̔PD8  

0100̔PE8  

0101̔PF8  

0110̔PG8  

0111̔PH8  

1000̔PI8  

ῒז Ḡ Ȃ 

7.5.13. EXTI 3 ̂AFIO_EXTISS3̃ 

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] 
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rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI15_SS[3:0] EXTI 15  

0000̔PA15  

0001̔PB15  

0010̔PC15  

0011̔PD15  

0100̔PE15  

0101̔PF15  

0110̔PG15  

ῒז Ḡ Ȃ 

11:8 EXTI14_SS[3:0] EXTI 14  

0000̔PA14  

0001̔PB14  

0010̔PC14  

0011̔PD14  

0100̔PE14  

0101̔PF14  

0110̔PG14  

ῒז Ḡ Ȃ 

7:4 EXTI13_SS[3:0] EXTI 13  

0000̔PA13  

0001̔PB13  

0010̔PC13  

0011̔PD13  

0100̔PE13  

0101̔PF13  

0110̔PG13  

ῒז Ḡ Ȃ 

3:0 EXTI12_SS[3:0] EXTI 12  

0000̔PA12  

0001̔PB12  

0010̔PC12  

0011̔PD12  

0100̔PE12  

0101̔PF12  

0110̔PG12  

ῒז Ḡ Ȃ 
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7.5.14. AFIO 1̂ AFIO_PCF1̃ 

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_ 

NADV 

TIMER13

_REMAP 

TIMER12

_REMAP 

TIMER10

_REMAP 

TIMER9_RE

MAP 

TIMER8_

REMAP 

Ḡ  

 rw rw rw rw rw rw  

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿȂ 

10 EXMC_NADV EXMC_NADV /Ҍ  

ᵝ ᴆ ᵝ ̆ └ EXMC_NADVḤ  

0̔NADVḤ ⌠ ₮̂ ṿ̃ 

1̔NADVḤ ̆I/O ץ ԍῒז Ȃ 

9 TIMER13_REMAP TIMER13  

ᵝ ᴆ ᵝ ̆ └ TIMER13_CH0 ⱳ ⌠GPIO Ȃ 

0̔ ̂PA7̃ 

1̔ ̂PF9̃ 

8 TIMER12_REMAP TIMER12  

ᵝ ᴆ ᵝ ̆ └ TIMER12_CH0 ⱳ ⌠GPIO Ȃ 

0̔ ̂PA6̃ 

1̔ ̂PF8̃ 

7 TIMER10_REMAP TIMER10  

ᵝ ᴆ ᵝ ̆ └ TIMER10_CH0 ⱳ ⌠GPIO Ȃ 

0̔ ̂PB9̃ 

1̔ ̂PF7̃ 

6 TIMER9_REMAP TIMER9  

ᵝ ᴆ ᵝ ̆ └ TIMER9_CH0 ⱳ ⌠GPIO Ȃ 

0̔ ̂PB8̃ 

1̔ ̂PF6̃ 

5 TIMER8_REMAP TIMER8  

ᵝ ᴆ ᵝ ̆ └ TIMER8_CH0 TIMER8_CH1 ⱳ ⌠

GPIO Ȃ 

0̔ ̂TIMER8_CH0 ⌠PA2 TIMER8_CH1 ⌠PA3̃ 
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1̔ ̂TIMER8_CH0 ⌠PE5 TIMER8_CH1 ⌠PE6̃ 

4:0 Ḡ  Ḡ ᵝṿȂ 

7.5.15. AFIO 2̂ AFIO_PCF2̃ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

PH01_ 

REMAP 

Ḡ  

DCI_HSY

NC_ 

REMAP 

DCI_D13_ 

REMAP [1:0] 

DCI_D12

_REMAP 

DCI_D11_ 

REMAP [1:0] 

DCI_D10_ 

REMAP [1:0] 

DCI_D9_ 

REMAP [1:0] 

DCI_D8_ 

REMAP [1:0] 

DCI_D7_ 

REMAP [1:0] 

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 

DCI_D6_ 

REMAP [1:0] 

DCI_D5_ 

REMAP [1:0] 

DCI_D4_ 

REMAP [1:0] 

DCI_D3_ 

REMAP [1:0] 

DCI_D2_ 

REMAP [1:0] 

DCI_D1_ 

REMAP [1:0] 

DCI_D0_ 

REMAP [1:0] 

DCI_VSYNC_ 

REMAP [1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 PH01_REMAP PH0/PH1  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂ PH0/PH1̃̂ ᵬOSC_IN/OSC_OUT̃ 

1̔PH0/PH1̆176 ҬPH0/PH1 ⌠OSC_IN/OSC_OUT 

30 Ḡ  Ḡ ᵝṿȂ 

29 DCI_HSYNC_ 

REMAP 

DCI_HSYNC  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PA4̃ 

1̔DCI_HSYNC ⌠PH8 

28:27 DCI_D13_ 

REMAP[1:0] 

DCI_D13  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PG7̃ 

01̔DCI_D13 ⌠PG15 

10̔Ḡ  

11̔DCI_D13 ⌠PI0 

26 DCI_D12_ 

REMAP 

DCI_D12  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PF11̃ 

1̔DCI_D12 ⌠PG6 

25:24 DCI_D11_ DCI_D11  
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REMAP[1:0] ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PD2̃ 

01̔DCI_D11 ⌠PF10 

10̔Ḡ  

11̔DCI_D11 ⌠PH15 

23:22 DCI_D10_ 

REMAP[1:0] 

DCI_D10  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PB5̃ 

01̔DCI_D10 ⌠PD6 

10̔Ḡ  

11̔DCI_D10 ⌠PI3 

21:20 DCI_D9_ 

REMAP[1:0] 

DCI_D9  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PC12̃ 

01̔DCI_D9 ⌠PH7 

10̔Ḡ  

11̔DCI_D9 ⌠PI2 

19:18 DCI_D8_ 

REMAP[1:0] 

DCI_D8  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PC10̃ 

01̔DCI_D8 ⌠PH6 

10̔Ḡ  

11̔DCI_D8 ⌠PI1 

17:16 DCI_D7_ 

REMAP[1:0] 

DCI_D7  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PB9̃ 

01̔DCI_D7 ⌠PE6 

10̔Ḡ  

11̔DCI_D7 ⌠PI7 

15:14 DCI_D6_ 

REMAP[1:0] 

DCI_D6  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PB8̃ 

01̔DCI_D6 ⌠PE5 

10̔Ḡ  

11̔DCI_D6 ⌠PI6 

13:12 DCI_D5_ 

REMAP[1:0] 

DCI_D5  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PB6̃ 

01̔DCI_D5 ⌠PD3 

10̔Ḡ  
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11̔DCI_D5 ⌠PI4 

11:10 DCI_D4_ 

REMAP[1:0] 

DCI_D4  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PC11̃ 

01̔DCI_D4 ⌠PE4 

10̔Ḡ  

11̔DCI_D4 ⌠PH14 

9:8 DCI_D3_ 

REMAP[1:0] 

DCI_D3  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PC9̃ 

01̔DCI_D3 ⌠PE1 

10̔DCI_D3 ⌠PG11 

11̔DCI_D3 ⌠PH12 

7:6 DCI_D2_ 

REMAP[1:0] 

DCI_D2  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PC8̃ 

01̔DCI_D2 ⌠PE0 

10̔DCI_D2 ⌠PG10 

11̔DCI_D2 ⌠PH11 

5:4 DCI_D1_ 

REMAP[1:0] 

DCI_D1  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PA10̃ 

01̔DCI_D1 ⌠PC7 

10̔Ḡ  

11̔DCI_D1 ⌠PH10 

3:2 DCI_D0_ 

REMAP[1:0] 

DCI_D0  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PA9̃ 

01̔DCI_D0 ⌠PC6 

10̔Ḡ  

11̔DCI_D0 ⌠PH9 

1:0 DCI_VSYNC_ 

REMAP[1:0] 

DCI_VSYNC  

ᵝ ᴆ ᵝ Ȃ 

00̔ ̂PB7̃ 

01̔DCI_VSYNC ⌠PG9 

10̔Ḡ  

11̔DCI_VSYNC ⌠PI5 
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7.5.16. AFIO 3̂ AFIO_PCF3̃ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

TLI_B3 

_PG11 

_REMAP 

TLI_B2 

_PG10 

_REMAP 

TLI_G3 

_PG10 

_REMAP 

TLI_CLK 

_PG7 

_REMAP 

TLI_R7 

_PG6 

_REMAP 

TLI_DE 

_PF10 

_REMAP 

TLI_R7 

_PE15 

_REMAP 

TLI_CLK 

_PE14 

_REMAP 

TLI_DE 

_PE13 

_REMAP 

TLI_B4 

_PE12 

_REMAP 

TLI_G3 

_PE11 

_REMAP 

TLI_G1 

_PE6 

_REMAP 

TLI_G0 

_PE5 

_REMAP 

TLI_B0 

_PE4 

_REMAP 

TLI_B3 

_PD10 

_REMAP 

TLI_B2 

_PD6 

_REMAP 

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 

TLI_G7 

_PD3 

_REMAP 

TLI_R2 

_PC10 

_REMAP 

TLI_G6 

_PC7 

_REMAP 

TLI_ 

HSYNC 

_PC6 

_REMAP 

TLI_G5 

_PB11 

_REMAP 

TLI_G4 

_PB10 

_REMAP 

TLI_B7 

_PB9 

_REMAP 

TLI_B6 

_PB8 

_REMAP 

TLI_R6 

_PB1 

_REMAP 

TLI_R3 

_PB0 

_REMAP 

TLI_R5 

_PA12 

_REMAP 

TLI_R4 

_PA11 

_REMAP 

TLI_R6 

_PA8 

_REMAP 

TLI_G2 

_PA6 

_REMAP 

TLI_VSY

NC_PA4 

_REMAP 

TLI_B5 

_PA3 

_REMAP 

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

 

ᵝ/ᵝ    

31 TLI_B3_PG11 

_REMAP 

TLI_B3_PG11  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B3 ⌠PG11 

1̔TLI_B3 ⌠PG11 

30 TLI_B2_PG10 

_REMAP 

TLI_B2_PG10  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B2 ⌠PG10 

1̔TLI_B2 ⌠PG10 

29 TLI_G3_PG10 

_REMAP 

TLI_G3_PG10  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G3 ⌠PG10 

1̔TLI_G3 ⌠PG10 

28 TLI_CLK_PG7 

_REMAP 

TLI_CLK_PG7  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_CLK ⌠PG7 

1̔TLI_CLK ⌠PG7 

27 TLI_R7_PG6 

_REMAP 

TLI_R7_PG6  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R7 ⌠PG6 

1̔TLI_R7 ⌠PG6 

26 TLI_DE_PF10 

_REMAP 

TLI_DE_PF10  

ᵝ ᴆ ᵝ Ȃ 
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0̔TLI_DE ⌠PF10 

1̔TLI_DE ⌠PF10 

25 TLI_R7_PE15 

_REMAP 

TLI_R7_PE15  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R7 ⌠PE15 

1̔TLI_R7 ⌠PE15 

24 TLI_CLK_PE14 

_REMAP 

TLI_CLK_PE14  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_CLK ⌠PE14 

1̔TLI_CLK ⌠PE14 

23 TLI_DE_PE13 

_REMAP 

TLI_DE_PE13  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_DE ⌠PE13 

1̔TLI_DE ⌠PE13 

22 TLI_B4_PE12 

_REMAP 

TLI_B4_PE12  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B4 ⌠PE12 

1̔TLI_B4 ⌠PE12 

21 TLI_G3_PE11 

_REMAP 

TLI_G3_PE11  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G3 ⌠PE11 

1̔TLI_G3 ⌠PE11 

20 TLI_G1_PE6 

_REMAP 

TLI_G1_PE6  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G1 ⌠PE6 

1̔TLI_G1 ⌠PE6 

19 TLI_G0_PE5 

_REMAP 

TLI_G0_PE5  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G0 ⌠PE5 

1̔TLI_G0 ⌠PE5 

18 TLI_B0_PE4 

_REMAP 

TLI_B0_PE4  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B0 ⌠PE4 

1̔TLI_B0 ⌠PE4 

17 TLI_B3_PD10 

_REMAP 

TLI_B3_PD10  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B3 ⌠PD10 

1̔TLI_B3 ⌠PD10 

16 TLI_B2_PD6 TLI_B2_PD6  
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_REMAP ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B2 ⌠PD6 

1̔TLI_B2 ⌠PD6 

15 TLI_G7_PD3 

_REMAP 

TLI_G7_PD3  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G7 ⌠PD3 

1̔TLI_G7 ⌠PD3 

14 TLI_R2_PC10 

_REMAP 

TLI_R2_PC10  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R2 ⌠PC10 

1̔TLI_R2 ⌠PC10 

13 TLI_G6_PC7 

_REMAP 

TLI_G6_PC7  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G6 ⌠PC7 

1̔TLI_G6 ⌠PC7 

12 TLI_HSYNC_PC6 

_REMAP 

TLI_HSYNC_PC6  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_HSYNC ⌠PC6 

1̔TLI_HSYNC ⌠PC6 

11 TLI_G5_PB11 

_REMAP 

TLI_G5_PB11  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G5 ⌠PB11 

1̔TLI_G5 ⌠PB11 

10 TLI_G4_PB10 

_REMAP 

TLI_G4_PB10  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G4 ⌠PB10 

1̔TLI_G4 ⌠PB10 

9 TLI_B7_PB9 

_REMAP 

TLI_B7_PB9  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B7 ⌠PB9 

1̔TLI_B7 ⌠PB9 

8 TLI_B6_PB8 

_REMAP 

TLI_B6_PB8  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B6 ⌠PB8 

1̔TLI_B6 ⌠PB8 

7 TLI_R6_PB1 

_REMAP 

TLI_R6_PB1  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R6 ⌠PB1 

1̔TLI_R6 ⌠PB1 
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6 TLI_R3_PB0 

_REMAP 

TLI_R3_PB0  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R3 ⌠PB0 

1̔TLI_R3 ⌠PB0 

5 TLI_R5_PA12 

_REMAP 

TLI_R5_PA12  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R5 ⌠PA12 

1̔TLI_R5 ⌠PA12 

4 TLI_R4_PA11 

_REMAP 

TLI_R4_PA11  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R4 ⌠PA11 

1̔TLI_R4 ⌠PA11 

3 TLI_R6_PA8 

_REMAP 

TLI_R6_PA8  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R6 ⌠PA8 

1̔TLI_R6 ⌠PA8 

2 TLI_G2_PA6 

_REMAP 

TLI_G2_PA6  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G2 ⌠PA6 

1̔TLI_G2 ⌠PA6 

1 TLI_VSYNC_PA4 

_REMAP 

TLI_VSYNC_PA4  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_VSYNC ⌠PA4 

1̔TLI_VSYNC ⌠PA4 

0 TLI_B5_PA3 

_REMAP 

TLI_B5_PA3  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B5 ⌠PA3 

1̔TLI_B5 ⌠PA3 

7.5.17. AFIO 4̂ AFIO_PCF4̃ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

SPI2_ 

MOSI_ 

REMAP 

SPI1_ 

SCK_ 

REMAP 

TLI_R1 

_PI3 

_REMAP 

TLI_R0 

_PH4 

_REMAP 

TLI_HSY

NC_PI10 

_REMAP 

TLI_VSY

NC_PI9 

_REMAP 

TLI_B7 

_PI7 

_REMAP 

TLI_B6 

_PI6 

_REMAP 

TLI_B5 

_PI5 

_REMAP 

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

TLI_B4 

_PI4 

_REMAP 

TLI_G7 

_PI2 

_REMAP 

TLI_G6 

_PI1 

_REMAP 

TLI_G5 

_PI0 

_REMAP 

TLI_G4 

_PH15 

_REMAP 

TLI_G3 

_PH14 

_REMAP 

TLI_G2 

_PH13 

_REMAP 

TLI_R6 

_PH12 

_REMAP 

TLI_R5 

_PH11 

_REMAP 

TLI_R4 

_PH10 

_REMAP 

TLI_R3 

_PH9 

_REMAP 

TLI_R2 

_PH8 

_REMAP 

TLI_R1 

_PH3 

_REMAP 

TLI_R0 

_PH2 

_REMAP 

TLI_B1 

_PG12 

_REMAP 

TLI_B4 

_PG12 

_REMAP 

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

 

ᵝ/ᵝ    

31̔25 Ḡ  Ḡ ᵝṿȂ 

24 SPI2_MOSI_REMAP SPI2_MOSI  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆ SPI2_REMAP 

1̔SPI2_MOSI ⌠PD6 

23 SPI1_SCK_REMAP SPI1_SCK  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆ SPI1_NSCK_REMAP 

1̔SPI1_SCK ⌠PD3 

22 TLI_R1_PI3_REMAP TLI_R1_PI3  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R1 ⌠PI3 

1̔TLI_R1 ⌠PI3 

21 TLI_R0_PH4_REMA

P 

TLI_R0_PH4  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R0 ⌠PH4 

1̔TLI_R0 ⌠PH4 

20 TLI_HSYNC_PI10 

_REMAP 

TLI_HSYNC_PI10  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_HSYNC ⌠PI10 

1̔TLI_HSYNC ⌠PI10 

19 TLI_VSYNC_PI9 

_REMAP 

TLI_VSYNC_PI9  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_VSYNC ⌠PI9 

1̔TLI_VSYNC ⌠PI9 

18 TLI_B7_PI7_REMAP TLI_B7_PI7  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B7 ⌠PI7 

1̔TLI_B7 ⌠PI7 

17 TLI_B6_PI6_REMAP TLI_B6_PI6  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B6 ⌠PI6 
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1̔TLI_B6 ⌠PI6 

16 TLI_B5_PI5_REMAP TLI_B5_PI5  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B5 ⌠PI5 

1̔TLI_B5 ⌠PI5 

15 TLI_B4_PI4_REMAP TLI_B4_PI4  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B4 ⌠PI4 

1̔TLI_B4 ⌠PI4 

14 TLI_G7_PI2_REMAP TLI_G7_PI2  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G7 ⌠PI2 

1̔TLI_G7 ⌠PI2 

13 TLI_G6_PI1_REMAP TLI_G6_PI1  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G6 ⌠PI1 

1̔TLI_G6 ⌠PI1 

12 TLI_G5_PI0_REMAP TLI_G5_PI0  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G5 ⌠PI0 

1̔TLI_G5 ⌠PI0 

11 TLI_G4_PH15_REM

AP 

TLI_G4_PH15  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G4 ⌠PH15 

1̔TLI_G4 ⌠PH15 

10 TLI_G3_PH14_REM

AP 

TLI_G3_PH14  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G3 ⌠PH14 

1̔TLI_G3 ⌠PH14 

9 TLI_G2_PH13_REM

AP 

TLI_G2_PH13  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_G2 ⌠PH13 

1̔TLI_G2 ⌠PH13 

8 TLI_R6_PH12_REM

AP 

TLI_R6_PH12  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R6 ⌠PH12 

1̔TLI_R6 ⌠PH12 

7 TLI_R5_PH11_REM

AP 

TLI_R5_PH11  

ᵝ ᴆ ᵝ Ȃ 
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0̔TLI_R5 ⌠PH11 

1̔TLI_R5 ⌠PH11 

6 TLI_R4_PH10_REM

AP 

TLI_R4_PH10  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R4 ⌠PH10 

1̔TLI_R4 ⌠PH10 

5 TLI_R3_PH9_REMA

P 

TLI_R3_PH9  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R3 ⌠PH9 

1̔TLI_R3 ⌠PH9 

4 TLI_R2_PH8_REMA

P 

TLI_R2_PH8  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R2 ⌠PH8 

1̔TLI_R2 ⌠PH8 

3 TLI_R1_PH3_REMA

P 

TLI_R1_PH3  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R1 ⌠PH3 

1̔TLI_R1 ⌠PH3 

2 TLI_R0_PH2_REMA

P 

TLI_R0_PH2  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_R0 ⌠PH2 

1̔TLI_R0 ⌠PH2 

1 TLI_B1_PG12_REM

AP 

TLI_B1_PG12  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B1 ⌠PG12 

1̔TLI_B1 ⌠PG12 

0 TLI_B4_PG12_REM

AP 

TLI_B4_PG12  

ᵝ ᴆ ᵝ Ȃ 

0̔TLI_B4 ⌠PG12 

1̔TLI_B4 ⌠PG12 

7.5.18. AFIO 5̂ AFIO_PCF5̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

DNE1_R

EMAP 

EXMC_S

DNE0_R

EMAP 

EXMC_S

DCKE1_

REMAP 

EXMC_S

DCKE0_

REMAP 

EXMC_S

DNWE_R

EMAP 

USART5_

RX_REM

AP 

USART5_

TX_REM

AP 

USART5_

CTS_RE

MAP 

USART5_

RTS_RE

MAP 

USART5_

CK_REM

AP 

UART6_

REMAP 

ENET_R

X_HI_RE

MAP 

ENET_ 

CRSCOL 

_REMAP 

ENET_ 

TXD01 

_REMAP 

PPS_HI 

_REMAP 

ENET_ 

TXD3 

_REMAP 

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 

CAN0 

_ADD_ 

REMAP 

TIMER11

_REMAP 

UART3_R

EMAP 

SPI1_IO_ 

REMAP[1:0] 

SPI1_NSCK_ 

REMAP[1:0] 

I2C1_REMAP[1:0] 

TIMER7_

CH_ 

REMAP 

TIMER7_CHON_ 

REMAP[1:0] 

TIMER4_ 

REMAP 

TIMER1_

CH0_ 

REMAP 

I2C2_ 

REMAP1 

I2C2_ 

REMAP0 

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

 

ᵝ/ᵝ    

31 EXMC_SDNE1_REM

AP 

EXMC_SDNE1  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PH6̃ 

1̔EXMC_SDNE1 ⌠PB6 

30 EXMC_SDNE0_REM

AP 

EXMC_SDNE0  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PH3̃ 

1̔EXMC_SDNE0 ⌠PC2 

29 EXMC_SDCKE1_RE

MAP 

EXMC_SDCKE1  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PH7̃ 

1̔EXMC_SDCKE1 ⌠PB5 

28 EXMC_SDCKE0_RE

MAP 

EXMC_SDCKE0  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PH2̃ 

1̔EXMC_SDCKE0 ⌠PC3 

27 EXMC_SDNWE_RE

MAP 

EXMC_SDNWE  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PH5̃ 

1̔EXMC_SDNWE ⌠PC0 

26 USART5_RX_REMA

P 

USART5_RX  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PC7̃ 

1̔USART5_RX ⌠PG9 

25 USART5_TX_REMA

P 

USART5_TX  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PC6̃ 

1̔USART5_TX ⌠PG14 

24 USART5_CTS_REM USART5_CTS  
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AP ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PG15̃ 

1̔USART5_CTS ⌠PG13 

23 USART5_RTS_REM

AP 

USART5_RTS  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PG8̃ 

1̔USART5_RTS ⌠PG12 

22 USART5_CK_REMA

P 

USART5_CK  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂PC8̃ 

1̔USART5_CK ⌠PG7 

21 UART6_REMAP UART6  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̂UART6_RX/UART6_TX ⌠PE7/PE8̃ 

1̔UART6_RX/UART6_TX ⌠PF6/PF7 

20 ENET_RX_HI_REMA

P 

ETH_RXD2/ETH_RXD3/ETH_RX_ER  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆ETH_RXD2/ETH_RXD3 ENET_REMAP̆ 

ETH_RX_ER ⌠PB10Ȃ 

1̔ETH_RXD2/ETH_RXD3/ETH_RX_ER ⌠PH6/PH7/PI10 

19 ENET_CRSCOL_RE

MAP 

ETH_MII_CRS/ETH_MII_COL  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆ETH_MII_CRS/ETH_MII_COL ⌠PA0/PA3 

1̔ETH_MII_CRS/ETH_MII_COL ⌠PH2/PH3 

18 ENET_TXD01_REM

AP 

ETH_TX_EN/ETH_TXD0/ETH_TXD1  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆ETH_TX_EN/ETH_TXD0/ETH_TXD1 ⌠ 

PB11/PB12/PB13 

1̔ETH_TX_EN/ETH_TXD0/ETH_TXD1 ⌠PG11/PG13/PG14 

17 PPS_HI_REMAP ETH_PPS_OUT  

ᵝ ᴆ ᵝ Ȃ 

0̔ETH_PPS_OUT ⌠PG8 

1̔ETH_PPS_OUT ⌠PG8 

16 ENET_TXD3_REMA

P 

ETH_TXD3  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆ETH_TXD3 ⌠PB8 

1̔ETH_TXD3 ⌠PE2 

15 CAN0_ADD_REMAP CAN0 ⱴ  

ᵝ ᴆ ᵝ Ȃ 
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0̔ ̆ CAN0_REMAP 

1̔CAN0_TX/CAN0_RX ⌠PH13/PI9 

14 TIMER11_REMAP TIMER11  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆TIMER11_CH0/TIMER11_CH1 ⌠PB14/PB15 

1̔TIMER11_CH0/TIMER11_CH1 ⌠PH6/PH9 

13 UART3_REMAP UART3  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆UART3_TX/UART3_RX ⌠PC10/PC11 

1̔UART3_TX/UART3_RX ⌠PA0/PA1 

12:11 SPI1_IO_REMAP[1:0

] 

SPI1_MISO/SPI1_MOSI  

ᵝ ᴆ ᵝ Ȃ 

00/01̔ ̆SPI1_MISO/SPI1_MOSI ⌠PB14/PB15 

10̔SPI1_MISO/SPI1_MOSI ⌠PI2/PI3 

11̔SPI1_MISO/SPI1_MOSI ⌠PC2/PC3 

10:9 SPI1_NSCK_REMAP

[1:0] 

SPI1_NSS/SPI1_SCK  

ᵝ ᴆ ᵝ Ȃ 

00/01̔ ̆SPI1_NSS/SPI1_SCK ⌠PB12/PB13 

10̔SPI1_NSS/SPI1_SCK ⌠PI0/PI1 

11̔SPI1_NSS/SPI1_SCK ⌠PB9/PB10 

8:7 I2C1_REMAP[1:0] I2C1  

ᵝ ᴆ ᵝ Ȃ 

00/01̔ ̆I2C1_SCL/I2C1_SDA/I2C1_SMBA ⌠ 

PB10/PB11/PB12 

10̔I2C1_SCL/I2C1_SDA/I2C1_SMBA ⌠PH4/PH5/PH6 

11̔I2C1_SCL/I2C1_SDA/I2C1_SMBA ⌠PF0/PF1/PF2 

6 TIMER7_CH_REMA

P 

TIMER7_CH0/TIMER7_CH1/TIMER7_CH2/TIMER7_CH3/TIMER7_ETI/TIMER7_

BKIN  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆TIMER7_CH0/TIMER7_CH1/TIMER7_CH2/ 

TIMER7_CH3/ TIMER7_ ETI / TIMER7_BKIN ⌠ 

PC6/PC7/PC8/PC9/PA0/PA6 

1̔TIMER7_CH0/ TIMER7_CH1/ TIMER7_CH2 / TIMER7_CH3/ TIMER7_ ETI / 

TIMER7_BKIN ⌠PI5/PI6/PI7/PI2/PI3/PI4 

5:4 TIMER7_CHON_RE

MAP[1:0] 

TIMER7_CH0N/TIMER7_CH1N/TIMER7_CH2N  

ᵝ ᴆ ᵝ Ȃ 

00/01̔ ̆TIMER7_CH0_ON / TIMER7_CH1_ON /  

TIMER7_CH2_ON ⌠PA7/PB0/PB1 

10̔TIMER7_CH0_ON / TIMER7_CH1_ON / TIMER7_CH2_ON ⌠ 

PA5/PB14/PB15 
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11̔TIMER7_CH0_ON / TIMER7_CH1_ON / TIMER7_CH2_ON ⌠ 

PH13/PH14/PH15 

3 TIMER4_REMAP TIMER4  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆TIMER4_CH0/ TIMER4_CH1/ TIMER4_CH2/  

TIMER4_CH3 ⌠PA0/PA1/PA2/PA3 

1̔TIMER4_CH0/ TIMER4_CH1/ TIMER4_CH2/ TIMER4_CH3 ⌠ 

PH10/PH11/PH12/PI0 

2 TIMER1_CH0_REMA

P 

TIMER1_CH0  

ᵝ ᴆ ᵝ Ȃ 

0̔ ̆ TIMER1_ REMAP 

1̔TIMER1_CH0/ TIMER1_ETR ⌠PA5 

1 I2C2_REMAP1 I2C2 1 

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔I2C2_SCL/I2C2_SDA/I2C2_SMBA ⌠PH7/PH8/PH9 

0 I2C2_REMAP0 I2C2 0 

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔I2C2_SCL/I2C2_SDA/I2C2_SMBA ⌠PA8/ PC9/ PA9 
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8. Όᵩ ᾝ̂CRC̃ 

 ׃ .8.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝ 32β CRC Ȃ 

8.2. Һ  

Â 32ᵝ ῀/ ₮ Ȃ׆ ῀ ⌠ ₮ ̆ ԍ32ᵝ ῀ ̆

ҹ4ҩAHB Ȃ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ Ȃ 

Â ̔0x4C11DB7 

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

32ᵝCRC ѿҩҍץ Ȃ 

8-1. CRC ᾝ  

AHB

῀ ̂32ᵝ̃

₮ ̂32ᵝ̃

̂8ᵝ̃

῀

₮

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 ̆ ῀

ᴪ ԍ╠ѿ CRC_DATA Ҭ Ȃ 

ԍ32ᵝ CRC ̆ 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 ᵝṿȂ 

7:0 FDATA[7:0] ᵝ 

ᴆ Ώ 

֓ᵝҍCRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ

CRC_CTL Ȃ 
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8.4.3. └  (CRC_CTL) 

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  RST 

 rs 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 RST ᵝ ᵝCRC_DATA ̆ ῒṿҹ0xFFFFFFFF̆ ᵝ ᴆ ꜚ

Ȃ ᵝ CRC_FDATA Ȃ 

ᴆ Ώ 
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9. ̂TRNG̃ 

 ׃ .9.1

̂TRNG̃ ѿҩ32β ṿȂ 

GD32F207xx ↓ └ ΐ TRNG ̆ GD32F205xx ↓ └ Ҍΐ TRNG Ȃ 

9.2. Һ  

Â ңҩ ҹ40ҩTRNG_CLK ̕ 

Â 32ᵝ ֟ ̆ ѿҩ ṿȂ 

9.3. ⱳ  

9-1. TRNG  

AHB 32ᵝ

TRNG_CTL TRNG_STAT TRNG_DATA

LFSR

HCLK

TRNG_CLK

 

ԍ Ȃ Ḥ ₮⌠ѿҩ ᵝ ̂LFSR̃ӊ

Ҭ ѿҩ32ᵝ Ȃ 

₃ҩ ₮ ȂLFSR TRNG_CLK̂ ᵝ

ᾝ̂RCŨ ̃ ꜚ̆ ֽҍTRNG_CLK ῏̆ҍHCLK ῏Ȃ 

῀LFSRӊ L̆FSRᴪ ₮32ᵝ ⌠TRNG_DATA Ȃ ̆

ᴪ TRNG_CLK Ȃѿ ֟ ̆

TRNG_STAT ῏ ᵝ 1̆ TRNG_CTL TRNGIEᵝ 1 ֟
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Ҭ Ȃ 

9.3.1. ᵬ  

Ҋץ ҹTRNG ᵬ ̔ 

1̃ ᶏ Ҭ ̆ ֟ ̆ ᴪ ѿҩҬ ̕ 

2̃ᶏ TRNGENᵝ̕ 

3̃ Ҭ ֟ ̆ TRGN_STAT ̆ SEIF = 0̆CEIF = 0 ғDRDY = 1 Ӈ

Ҭ ṿ ץ Ȃ 

FIPS PUB 140-2 ̆ Ҭ ѿҩ Ḡ Ҍ ᶏ Ȃ ѿҩ

ҍӊ╠ Ȃ ҍ╠ѿҩ Ҍ ̆

ᶏ Ȃ 

9.3.2.  

 

TRNG_CLK ᵞԍHCLK 1 / 16 ̆CECS CEIFᵝ 1Ȃ ̆ ᴆ

TRNG_CLK HCLK CEIFᵝȂ ֟ ҉ѿҩ

Ȃ 

 

ṿ 64ҩTRNG_CLK Ҍ Ҍ ̆SECS SEIF

ᵝ ᵝȂ ̆ Ҭ ṿҌ ᶏ ̆ ғ ᴆ SEIFᵝȂӊ

TRNGENᵝ Ḃץ1 ꜚTRNG Ȃ 

  



                                                                GD32F20x Ύ 

185 
 

9.4. TRNG  

TRNG ̔0x5006 0800 

9.4.1. └ ̂TRNG_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  IE TRNGEN Ḡ  

 rw rw  

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 TRNGIE Ҭ ᶏ ᵝ̆ DRDY̆SEIF CEIFᵝ ᵝ ᵝ └ ѿҩҬ  

0̔ TRNGҬ  

1̔ᶏ TRNGҬ  

2 TRNGEN TRNGᶏ ᵝ 

0̔ TRNG  

1̔ᶏ TRNG  

1:0 Ḡ  Ḡ ᵝṿȂ 

9.4.2. ̂TRNG_STAT̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  SEIF CEIF Ḡ  SECS CECS DRDY 

 rc_w0 rc_w0  r r r 
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ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 SEIF Ҭ ᵝ 

64ҩ ᵝΐ ṿ 32 ֜ 0 1 ⌠↕ ᵝ 1Ȃ 

0̔ ⌠  

1̔ ⌠ ȂΏ0 ᵝȂ 

5 CEIF Ҭ ᵝ 

TRNG_CLK ᵞԍHCLK 1 / 16 ᵝ ᵝȂ 

0̔ ⌠  

1̔ ⌠ ȂΏ0 ᵝȂ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 SECS ╠  

0̔ ╠ ⌠ Ȃ SEIF = 1 SECS = 0̆ ⌠ ᵖ

Ȃ 

1̔ ╠ ⌠ Ȃ 64ҩ ᵝΐ ṿ 32 ֜ 0

1 ⌠ ̆ ᵝ 1Ȃ 

1 CECS ╠  

0̔ ╠ ⌠ Ȃ CEIF = 1 CECS = 0̆↕ ӊ╠ ⌠

ᵖ Ȃ 

1̔ ╠ ⌠ Ȃ TRNG_CLK ᵞԍ1 / 16 HCLK Ȃ 

0 DRDY ‰ ᵝ 

TRNG_DATA ᴪ ᵝ̆ ѿҩ ֟ ᵝȂ 

0̔TRNG ῤ  

1̔TRNG ῤ  

9.4.3. ̂TRNG_DATÃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ӊ╠̆ ᴆ Ḡ DRDYᵝ 1Ȃ 

(32ᵝ) Ȃ 

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

TRNGDATA[31:16] 

r 

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

TRNGDATA[15:0] 

r 
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ᵝ/ᵝ    

31:0 TRNGDATA[31:0] 32ᵝ  
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10. ⱴ ̂CAŨ 

 ׃ .10.1

ⱴ ᾝ DES̆҈ DES AEŜ128̆192 256̃ ̆ ⱴ

Ȃⱴ ῃῚ Ҋ↓ ‰̔ 

Â Ḥ ‰₮ άFIPS PUB 46-3̆19991025ò ⱴ ‰̂ DES̃

҈ DEŜTDES̃Ȃ ‰ ᴪ̂ANSĨX9.52‰̕ 

Â Ḥ ‰₮ ̂FIPS PUB 1972̆0011126̃ ⱴ ‰̂ AES̃Ȃ 

CAU Ҋᶏ DES/҈ DES/ AES ⱴ

Ȃ 

CAU ҹ32ᵝAHB ̆ ῀FIFO ₮FIFO DMAᴰ Ȃ 

GD32F207xx └ ΐ CAU ̆ GD32F205xx └ Ҍΐ CAU Ȃ 

10.2. Һ  

Â DES̆҈ DES AESⱴ  

Â DES ҈̆ DES AESҊ ̆ ̂ECB ȁ̃ⱴ № ̂CBC̃

̂CTR̃ 

Â ῀ҍ ₮FIFO DMAᴰ  

DES/҈ DES 

Â ̂ECB̃ ⱴ № ̂CBC̃  

Â CBC Ҋᶏ 2×32ᵝ∆ ̂IṼ 

Â ῀FIFO ₮FIFO Ữ8x32ᵝ  

Â ԍ ῀/ ₮FIFO ȁ ȁᵝ֜ Ҍ֜  

Â DMA CPUҬ ᴰ ̆Ӟ Ҍץ ң ᴰ  

AES 

Â ̂ECB̃ȁⱴ № ̂CBC̃ ̂CTR̃ 

Â 128ᵝȁ192ᵝ 256ᵝ  

Â CBCȁCTR Ҋᶏ 4×32ᵝ∆ (IV) 

Â ῀ ₮FIFO 8  

Â ԍ ῀/ ₮FIFO ȁ ȁᵝ֜ Ҍ֜  

Â DMA CPUҬ ᴰ ̆Ӟ Ҍץ ң ᴰ  



                                                                GD32F20x Ύ 

189 
 

10.3. CAU ∆  

10.3.1.  

CAU ѿ ῀32 ᵝ̂ ̃ ̆DES 64ᵝ ̆AES 128ᵝ

Ȃ ԍ ҩ ̆ ῒ ῀CAU ӊ╠̆ ֓ ᵝȁ ȁ

֜ Ҍ֜ ᵬ̂ ‗ԍ ⱴ ̃Ȃ CAU Ώ῀OUT FIFOӊ╠̆ ῒ

֜ ᵬȂ ԍ Ữ ̆ ᶏ ᵥ ̆ ᵞ

ᵞ ᵝ Ȃ 

10-1. DATAMҌ֜ / ֜ 10-2. DATATM ֜ /ᵝ֜ ׃ ԅ128ᵝAES

Ҍ Ҋ ֜ Ȃ̂ ԍDES̆ ҹ2ҩ32ᵝ ̆ Ҭ╠ңҩ

֜ ̃Ȃ 

10-1. DATAMҌ֜ / ֜  

word0

word1

word2

word3

word0

word1

word2

word3

A0 B0

A1 B1

A2 B2

A3 B3

B0 A0

B1 A1

B2 A2

B3 A3

֜

Ҍ֜

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)
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10-2. DATATM ֜ /ᵝ֜  

֜

A3A2A1A0

B3B2B1B0

C3C2C1C0

D3D2D1D0

A0A1A2A3

B0B1B2B3

C0C1C2C3

D0D1D2D3

WORD 0 (MSB)

ᵝ֜

A31...A1A0

B31...B1B0

C31...C1C0

D31...D1D0

A0A1...A31

B0B1...B31

C0C1...C31

D0D1...D31

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

 

10.3.2. ∆  

∆ ԍ CBC CTR Ҋҍ Ȃ∆ ҍ ῏̆

ғ Ҍױ DATAMṿ Ȃ ∆ CAU_IV0..1̂H/L̃ BUSYᵝ

̂CAU_STAT0 ᵝ4̃ҹ0 ḱ ̆ ↕Ώ ᵬ Ȃ 

10.4. ⱴ  

ⱴ ῏ԍDES AESⱴ ΐᵣ DES/TDESⱴ AES

ⱴ Ȃ 

10-3. CAU ҹⱴ Ȃ 
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10-3. CAU  

AHB 

῀ FIFO

8*32

CAU_DI

₮ FIFO

8*32

CAU_DO

֜ ֜

ⱴ ῤ  (DES/TDES/AES)

CAU_CTL CAU_STAT0
CAU_

DMAEN

CAU_

INTEN

CAU_

INTF

CAU_

STAT1

CAU_

KEY0..3

CAU_

IV0..1

 

10.4.1. DES/TDESⱴ  

DES/҈ DESⱴ DES ̂DEÃ̆ ̂DES ᶏ 1ҩ ̆TDES ᶏ

3ҩ ץ̆̃ CBC Ҋᶏ ∆ Ȃ 

DES/TDES  

DES ҹ[KEY1] T̆DES ҹ[KEY3 KEY2 KEY1]Ȃ ᶏ TDES ̆

Ҋ҈ץ ̔ 

Â ҈ҩ  

҈ҩ KEY3ȁKEY2 KEY1 ̆ KEY3=KEY2=KEY1Ȃ FIPS PUB 46-

ץ3-1999̂ ANSI X9.52-1998̃Ȃ Ҋ ҉ҍDES Ȃ 

Â ңҩ  

ҩ Ҭ K̆EY2ҍKEY1Ҍ K̆EY3ҍKEY1 ̆ KEY1ҍKEY2 ̆ KEY3=KEY1Ȃ

FIPS PUB 46-3-1999̂ץ ANSI X9.52-1998̃Ȃ 

Â ҈ҩ  

ҩ Ҭ K̆EY1 K̆EY2ҍKEY3 Ȃ FIPS PUB 46-3 -1999̂ ץ ANSI X9.52-

1998̃Ȃ 

FIPS PUB 46-3̂ץ ANSI X9.52-1998̃ DES/TDESҬ ᶏ ԅ ̆

ΎҬҌ Ȃ 

DES/TDES ̂ECB̃ⱴ  

64ᵝ ῀ ᾢ ṿ ֜ ᵬҹ ῀ Ȃ ᶏ

TDES ↕̆ ῀ DEAᶏ KEY1 ⱴ Ȃ ₮ ⌠DEĂ
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ᶏ KEY2 Ȃӊ ₮ ⌠ DEA ᶏ̆ KEY3 ⱴ Ȃ

҉ ₮ Ῥ ṿ ֜ ̆ ѿҩ64ᵝ ₮ Ȃ

ᶏ DES ̆ DEAᶏ KEY1 ⱴ ṿ

֜ ̆ ѿҩ64ᵝ ₮ ȂDES/TDES ⱴ 10-4. 

DES/TDES ECBⱴ Ȃ 

10-4. DES/TDES ECBⱴ  

֜

CAU_DI

DATAM

DEA, ⱴ

DEA, ⱴ

DEA, 

KEY1

KEY2

KEY3

֜

CAU_DO

 

DES/TDES ̂ECB̃  

֜ ̆ ᾢ ⌠64ᵝ ῀ Ȃ ᶏ TDES ̆

DEAҬ ῀ ᶏ KEY3 Ȃ ₮ ⌠ҊѿҩDEĂᶏ

KEY2 ⱴ Ȃӊ ₮ ⌠ DEĂᶏ KEY1 Ȃ

҉ ₮ Ῥ ֜ ̆ ѿҩ64ᵝ ₮ Ȃ

ᶏ DES ̆ DEAᶏ KEY1 ṿ

֜ ̆ ѿҩ64ᵝ ₮ ȂDES/TDES 10-5. 

DES/TDES ECB Ȃ 
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10-5. DES/TDES ECB  

֜

CAU_DI

DATAM

DEA, 

DEA, 

DEA, ⱴ

KEY3

KEY2

KEY1

֜

CAU_DO

 

DES/TDESⱴ № ̂CBC̃ⱴ  

CBC ҊDEA ῀ ң №̔ ֜ ῀ ץ̆

∆ Ȃ ᶏ TDES ̆ ѿҩ ֜ ῀ ҍ64ᵝ∆

CAU_IV0..1 ̆ DEAҬ ᶏ KEY1 ⱴ Ȃ ₮

⌠ҊѿҩDEA ᶏ̆ KEY2 Ȃӊ ₮ ⌠ DEĂ

ᶏ KEY3 ⱴ Ȃ҉ ₮ᵬҹҊѿҩ∆ ̆ ҍҊѿҩ

̆ Ҋѿ ⱴ Ȃ ҉ ᵬ̆ ⌠ ѿҩ

ⱴ Ȃ Ҭ Ҍ ̆↕ Ҍ

ⱴ Ȃ ̆ ҉ ₮ Ῥ ֜ ̆

₮ Ȃ ᶏ DES ↕̆ ҉ ᵬҬ ԋ ҈ DEA

ȂDES/TDESⱴ № ⱴ 10-6. DES/TDES CBCⱴ Ȃ 
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10-6. DES/TDES CBCⱴ  

֜

CAU_DI

DATAM

DEA, ⱴ

DEA, ⱴ

DEA, 

KEY1

KEY2

KEY3

֜

CAU_DO

+

CAU_IV0(H/L)

 

DES/TDES ̂CBC̃  

ᶏ DES/TDES CBC ̆ ᶏ TDES ̆ ѿҩ ֜ ῀

̆ DEA ᶏ KEY3 Ȃ ₮ ⌠ҊѿҩDEĂᶏ

KEY2 ⱴ Ȃӊ ₮ ⌠ DEĂᶏ KEY1 Ȃ҉

₮Ῥҍ64ᵝ∆ CAU_IV0..1 Ȃӊ ̆ ѿҩ ῀

ᵬҹҊѿҩ∆ ̆ ҍ DEA ₮ Ȃ ҉

ᵬ̆ ⌠ ѿҩ Ȃ Ҭ Ҍ ̆

↕ Ҍ Ȃ ̆ ҉ ₮ Ῥ

֜ ̆ ₮ Ȃ ᶏ DES ̆↕ ҉

ᵬҬ ԋ ҈ DEA ȂDES/TDESⱴ №

10-7. DES/TDES CBC Ȃ 
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10-7. DES/TDES CBC  

֜

CAU_DI

DATAM

DEA, 

DEA, 

DEA, ⱴ

KEY3

KEY2

KEY1

֜

CAU_DO

CAU_IV0(H/L)
+

 

10.4.2. AESⱴ  

AESⱴ AES ̂AEÃ̆ ҩ ץ̆ ∆ ҈ № Ȃ 

AES ҈ ̔128ȁ192 256ᵝ ̆ ᵬ Ҍ ᶏ Ҍ ∆

Ȃ 

ᶏ 128ᵝ AES ҹ[KEY3 KEY2]̆ᶏ 192ᵝ AES ҹ[KEY3 KEY2 KEY1]̆

ᶏ 256ᵝ AES ҹ[KEY3 KEY2 KEY1 KEY0]Ȃ 

FIPS PUB 197̂2001 11 26 ̃Ҭ AESҬᶏ ԅ ̆ ΎҌῬ

Ȃ 

AES ̂ECB̃ⱴ  

֜ ̆ ᾢ ⌠128ᵝ ῀ Ȃ ῀ AEAᶏ 128

ᵝ̆ 192ᵝ̆ 256ᵝ ⱴ Ȃ Ῥ ֜ ̆ ѿҩ

128ᵝ ₮ ̆ Ữ ₮FIFOҬȂAES ⱴ 10-8. AES 

ECBⱴ Ȃ 
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10-8. AES ECBⱴ  

֜

CAU_DI

DATAM

AEA, ⱴ
CAU_KEY0...3

֜

CAU_DO

 

AES ̂ECB̃  

ᾢ ‰ ץ̆ ԍ ̆ ‰ ῀ ҍⱴ Ҭ Ȃ҉׆

ᵬҬ ѿҩ ᵬҹ ѿҩ Ȃ ‰ ̆ ᾢ

֜ ⌠128ᵝ ῀ Ȃ ῀ AEAҬ ᶏ ҉ ‰

Ȃ ₮Ῥ ṿ ֜ ̆ ѿҩ128ᵝ ₮

ȂAES 10-9. AES ECB Ȃ 

10-9. AES ECB  

֜

CAU_DI

DATAM

AEA, 

CAU_KEY0..3

֜

CAU_DO
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AESⱴ № ̂CBC̃ⱴ  

CBC ҊAEA ῀ ң №̔ ֜ ῀ ץ̆

∆ Ȃ ֜ ῀ ҍ128ᵝ∆ CAU_IV0..1 ̆

Ῥ AEAᶏ 128ᵝ̆ 192ᵝ̆ 256ᵝ ⱴ Ȃ ᵬҹҊѿҩ∆

̆ ҍҊѿҩ ῀ ̆ Ҋѿ ⱴ Ȃ ҉ ᵬ̆

⌠ ѿҩ ⱴ Ȃ Ҭ Ҍ ̆↕

Ҍ ⱴ Ȃ ̆ ҉ ₮ Ῥ

ṿ ֜ ̆ ₮ ȂAESⱴ № ⱴ 10-10. AES 

CBCⱴ Ȃ 

10-10. AES CBCⱴ  

֜

CAU_DI

DATAM

AEA, ꜘ
CAU_KEY0..3

֜

CAU_DO

+

CAU_IV0..1(H/L)

 

AESⱴ № ̂CBC̃  

ҍAES ̂ECB̃ ᵌ̆ ᾢ ‰ ץ ԍ ̆ ‰

῀ ҍⱴ Ҭ Ȃ҉׆ ᵬҬ ѿҩ ᵬҹ ѿ

ҩ Ȃ ‰ ̆ ᾢ ֜ ̆ ⌠128ᵝ ῀ ̆

῀ AEAҬ ᶏ ‰ Ȃӊ ̆ ѿҩ ῀ ᵬҹҊ

ѿҩ∆ ̆ ҍҊѿҩAEA ̂ ѿ ∆ ҹ ῀

CAU_IV0..1 ∆ṿ̃Ȃ ҉ ᵬ̆ ⌠ ѿҩ Ȃ

Ҭ Ҍ ̆↕ Ҍ Ȃ

̆ ҉ ₮ Ῥ ֜ ̆ ₮ ȂAES

ⱴ № 10-11. AES CBC Ȃ 
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10-11. AES CBC  

֜

CAU_DI

DATAM

AEA, 

CAU_KEY0..3

֜

CAU_DO

CAU_IV0..1(H/L)
+

 

AES ̂CTR̃  

Ҋ̆ ҍ ᴪᵬҹAEA ᾝ ῀ ̆ ᴪ

ҍ ῀ ̆ ⱴ Ȃ ԍⱴ

ṿ ∆ ṿ ̆ ⱴ ↓ Ȃ

ᵬҍⱴ ᵬ ῃ Ȃ128ᵝ∆ ᵞ32ᵝ ҹ ṿ̆ ῒᵩ

96ᵝ ᵬ ҬḠ Ҍ ̆ ғ ∆ ṿ ҹ1Ȃ ѿҩ32ᵝѿ ṿ̆

⌠ ҩ Ḥ Ȃ64ᵝ ∆ Ḡ ҩ ṿ ԍѿҩ Ȃ

10-12. ̆AES ⱴ / 10-13. AES CTRⱴ /

Ȃ 

10-12.  

∆
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10-13. AES CTRⱴ /  

֜

CAU_DI

DATAM

AEA, ⱴ /
CAU_KEY0..3

֜

CAU_DO

/

/

+

CAU_IV0..1(H/L)

+1

 

10.5. ᵬ  

ⱴ  

1. CAU_CTL CAUENᵝ ץ̆ CAUȂ 

2. ԅAES ̆↕ CAU_CTL KEYMᵝ ̆ Ȃ 

3. CAU_KEY0..3(H/L) Ȃ 

4. CAU_CTL DATAMᵝ̆ ֜ Ȃ 

5. CAU_CTL ALGMᵝ̆ ̂DES/TDES/AES̃ ̂ECB/CBC/CTR Ȃ̃ 

6. CAU_CTL CAUDIRᵝҹ0̆ ҹⱴ ᵬȂ 

7. CAU_IV0..1(H/L) ̆ ∆ Ȃ 

8. CAUENᵝҹ0 ̆ CAU_CTL FFLUSHᵝ̆ ┘ ῀FIFO ₮FIFOȂ 

9. CAU_CTL CAUENᵝҹ1̆ᶏ CAUȂ 

10. CAU_STAT0 INFᵝҹ1 ̆ CAU_DI Ώ Ȃ ץ DMAᴰ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ Ȃ 

11. CAU_STAT0 ONEᵝҹ1 ̆ CAU_DO Ȃ ₮ ץ DMAᴰȂ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ Ȃ 

12. 10 11̆ ⌠ ⱴ Ȃ 

 

1. CAU_CTL CAUENᵝ ץ̆ CAUȂ 

2. ԅAES ̆↕ CAU_CTL KEYMᵝ ̆ Ȃ 

3. CAU_KEY0..3̂H/L̃ Ȃ 

4. CAU_CTL DATAMᵝ̆ ֜ Ȃ 
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5. CAU_CTL ALGMᵝҹñ111ò̆ ‰ ԍ Ȃ 

6. CAU_CTL CAUENᵝҹ1̆ᶏ CAUȂ 

7. BUSYᵝ CAUENᵝҹ0̆ Ḡ ‰ Ȃ 

8. CAU_CTL ALGMᵝ̆ ̂DES/TDES/AES̃ ̂ECB/CBC/CTR Ȃ̃ 

9. CAU_CTL CAUDIRᵝҹ1̆ ҹ ᵬȂ 

10. CAU_IV0..1̂H/L̃ ̆ ∆ Ȃ 

11. CAUENᵝҹ0 ̆ CAU_CTL FFLUSHᵝ̆ ┘ ῀FIFO ₮FIFOȂ 

12. CAU_CTL CAUENᵝҹ1̆ᶏ CAUȂ 

13. CAU_STAT0 INFᵝҹ1 ̆ CAU_DI Ώ Ȃ ץ DMAᴰ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ Ȃ 

14. CAU_STAT0 ONEᵝҹ1 ̆ CAU_DO Ȃ ₮ ץ DMAᴰ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ Ȃ 

15. 13 14̆ ⌠ Ȃ 

10.6. CAU DMA  

DMA ԍCAU ᴰ ȂDMA ᴰ ᵬ CAU_DMAEN └ȂDMAIEN

ᵝ ԍ ῀ DMA ᴰ ᶏ ̆ DMA ѿҩ Ώ῀CAU_DI ȂDMAOEN

ᵝ ԍ ₮ DMA ᴰ ᶏ ̆ CAU ₮ ѿҩ Ȃ 

ᴰ ᴰ ץ̆ Ḡᴰ Ҍҹ Ṑ ’Ҋ ᴰ

Ȃ DMA └ ҹ4ҩ ץ̆ ḠҌᴪҡ Ȃ ₮ ᴰ

ᴨᾢ ԍ ῀ ᴰ ̆ ₮FIFO Ԋᴆ ᴪ ԍ ῀FIFO Ԋ

ᴆȂ 

10.7. CAUҬ  

CAU ңҩҬ ̆CAU_STAT1 CAU_INTF ȂCAUҬ Ҭ ԍ ῀

₮FIFO Ȃ 

ץ CAU_INTEN ᶏ ῀ ₮FIFOҬ Ȃ Ҭ ᵝ 1

ᶏץ Ҭ Ȃ 

῀ FIFOҬ  

῀FIFOҬ ԍ4ҩ ֟ ῀FIFOҬ ĬSTAᵝ ᵝȂ IINTENᵝҹ1׆

ᶏ ԅ ῀FIFOҬ ̆↕IINTFᵝ ᵝȂ CAUENᵝҹ0 ̆ISTAᵝ IINTFᵝ Ḡ

ҹ0Ȃ 

₮ FIFOҬ  

₮FIFOҬ ѿҩ ҩ ֟ ₮FIFOҬ ŎSTAᵝ ᵝȂ OINTEN

ᵝҹ1׆ ᶏ ԅ ₮FIFOҬ ̆↕OINTFᵝ ᵝȂ ҍ ῀FIFOҬ Ҍ ̆

CAUENᵝҹ0 ̆Ҍᴪ ⌠OSTAᵝҍOINTFᵝ Ȃ 
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10.8. CAU  

CAUҬ ᴨᾢ ԍ ↕̆ Ȃ

Ҋ↓ ⱴ / Ȃ 

ᶏ DMA ᴰ ̔ 

1. Ả ╠ ῀ ᴰ Ȃ CAU_DMAEN DMAIENᵝ Ȃ 

2. ҹDES AES ̆↕ ⌠ ῀ ₮FIFO ҹ ̆ ⌠ ῀FIFOҌҹ

IEMᵝҹ0 ↕̆Ώ῀ѿҩ Ῥ̆ IEMᵝ̆ ⌠IEMᵝҹ1 ↕̆Ả Ώ῀ ̆

Ῥ BUSYᵝҹ0̆ץ ḠҊѿҩ Ҍᴪ ҉ѿҩ Ȃ ҹTDES ̆↕

ҍAES ᵌ̆ᵖҌ ῀FIFOҹ Ȃ 

3. CAU_DMAEN Ҭ DMAOENᵝ Ả̆ ₮ ᴰ Ȃ CAU_CTL

Ҭ CAUENᵝ ̆ CAUȂ 

4. Ḡ ╠ ̆ ̆ ̆ ̆ ץ̆ ṿȂ ҹCBC

CTR ̆↕ Ḡ ∆ Ȃ 

5. Ȃ 

6. ӊ╠ Ȃ CAU Ữ ̆ ‰ ∆ Ȃ

Ῥ CAU_CTL CAUENᵝ ᵝץᶏ CAUȂ 

ᶏ CPU ᴰ ⌠ CAU_DI CAU_DO̔ 

1. ᶏ CPU ᴰ ↕̆ CAU_DO ̆ ΏCAU_DIӊ╠̆

ץ Ḡѿҩ ṜῬ Ȃ 

2. CAU_CTL CAUENᵝ ̆ CAUȂ 

3. Ḡ ╠ ̆ ̆ ̆ ̆ ץ̆ ṿȂ ҹCBC

CTR ̆↕ Ḡ ∆ Ȃ 

4. Ȃ 

5. ӊ╠ Ȃ CAU Ữ ̆ ‰ ∆ Ȃ

Ῥ CAU_CTL CAUENᵝ ᵝץᶏ CAUȂ 
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10.9. CAU  

CAU ̔0x5006 0000 

10.9.1. CAU └  (CAU_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CAUEN FFLUSH Ḡ  KEYM[1:0] DATAM[1:0] ALGM[2:0] CAUDIR Ḡ  

rw w  rw rw rw rw  

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CAUEN ⱴ ᶏ  

0̔ⱴ  

1̔ⱴ ᶏ  

̔ ‰ ̂ALGM=111b̃ ̆CAUENᵝ ᴆ ꜚ Ȃ 

14 FFLUSH FIFO┘  

0̔Ҍ֟  

1̔ CAUEN=1 ̆┘ ῀ ₮FIFO 

ᵝ ̆ 0 

13:10 Ḡ  Ḡ ᵝṿȂ 

9:8 KEYM[1:0] AES ̆ BUSY=0  

00̔128ᵝ  

01̔192ᵝ  

10̔256ᵝ  

11̔Ḡ  

7:6 DATAM[1:0] ֜ ̆ BUSY=0  

00̔Ҍ֜  

01̔ ֜  

10̔ ֜  

11̔ᵝ֜  

5:3 ALGM[2:0] ⱴ / ̆ BUSY=0  

000̔TDES-ECB̂҈ DES ̃̆ᶏ CAU_KEY1̆2̆3. 
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Ҍᶏ ∆ ̂CAU_IV0..1̃ 

001̔TDES-CBĈ҈ DESⱴ № ̃̆ᶏ CAU_KEY1̆2̆ 3. 

ᶏ ∆ ̂CAU_IV0̃ҍ  

010̔DES-ECB̂DES ֽ̃̆ᶏ CAU_KEY1 

Ҍᶏ ∆ ̂CAU_IV0..1̃ 

011̔DES-CBĈDESⱴ № ֽ̃̆ᶏ CAU_KEY1 

ᶏ ∆ ̂CAU_IV0̃ҍ  

100̔AES-ECB̂AES ̃̆ᶏ CAU_KEY0, 1, 2, 3. 

Ҍᶏ ∆ ̂CAU_IV0..1̃ 

101̔AES-CBĈAESⱴ № ̃̆ᶏ CAU_KEY0, 1, 2, 3. 

ᶏ ∆ ̂CAU_IV0..1̃ҍ  

110̔AES-CTR̂AES ̃̆ᶏ CAU_KEY0, 1, 2, 3. 

ᶏ ∆ ̂CAU_IV0..1̃ҍ  

Ҋ̆ⱴ ҍ ̆ CAUDIRᵝ 

111̔AES ‰ Ȃ ῀ ҍⱴ Ҭ ȂBUSYᵝ

Ḡ ᵝ ⌠ ‰ ̆ CAUENᵝᴪ Ȃ 

2 CAUDIR CAU ̆ BUSY=0  

0̔ⱴ  

1̔  

1:0 Ḡ  Ḡ ᵝṿȂ 

10.9.2. CAU 0 (CAU_STAT0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0003 

̂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  BUSY OFU ONE INF IEM 

 r r r r r 

 

ᵝ/β    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 BUSY ᵝ 

0̔CAUῤ ̆ ԍ 

CAUEN=0׆ CAUῤ ̆  

῀ ₮FIFO  

1̔CAUῤ ̆ ‰  

3 OFU ₮FIFO  



                                                                GD32F20x Ύ 

204 
 

0̔ ₮FIFO  

1̔ ₮FIFO  

2 ONE ₮FIFO  

0̔ ₮FIFOҹ  

1̔ ₮FIFO  

1 INF ῀FIFO  

0̔ ῀FIFO  

1̔ ῀FIFO  

0 IEM ῀FIFO  

0̔ ῀FIFO  

1̔ ῀FIFO  

10.9.3. CAU ῀  (CAU_DI) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

῀ ԍᴰ ⌠ ῀FIFOҬ Ȃ ᾢΏ῀FIFO

MSB̆ LSBȂ CAUENᵝҹ0̆ ғ ῀FIFO ̆ FIFO

Ҭ ҩ Ȃ CAUENᵝҹ1 ̆ ѿҩҌ ṿȂѿ ԅ ᵬ̆↕

┘ FIFOץ Ȃ 

̂32ᵝ̃ Ȃ 

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

DI[31:16] 

rw 

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

DI[15:0] 

rw 

 

ᵝ/β    

31:0 DI[31:0] ῀ 

Ώ ֓ᵝ̆ ᴪΏ῀ ῀FIFOȂ CAUENᵝҹ0 ̆ ֓ᵝ ῀FIFOҬ

ṿ̆ ↕ Ҍ ṿȂ 

10.9.4. CAU ₮  (CAU_DO) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

₮ ̆ ԍ ₮FIFO ȂҍCAU_DI

ᵌ̆ ᾢ MSB̆ LSBȂ 
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̂32ᵝ̃ Ȃ 

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

DO[31:16] 

r 

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

DO[15:0] 

r 

 

ᵝ/β    

31:0 DO[31:0] ₮ 

֓ᵝҹ ̆ ֓ᵝ ₮FIFOҬ ṿȂ 

10.9.5. CAU DMAᶏ  (CAU_DMAEN) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DMAOEN DMAIEN 

 rw rw 

 

ᵝ/β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 DMAOEN DMA ₮ᶏ  

0̔ ԍ ₮FIFO ᴰ DMA 

1̔ᶏ ԍ ₮FIFO ᴰ DMA 

0 DMAIEN DMA ῀ᶏ  

0̔ ԍ ῀FIFO ᴰ DMA 

1̔ᶏ ԍ ῀FIFO ᴰ DMA 

10.9.6. CAUҬ ᶏ  (CAU_INTEN) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

Ḡ  OINTEN IINTEN 

 rw rw 

 

ᵝ/β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 OINTEN ₮FIFOҬ ᶏ  

0̔ ₮FIFOҬ  

1̔ᶏ ₮FIFOҬ  

0 IINTEN ῀FIFOҬ ᶏ  

0̔ ῀FIFOҬ  

1̔ᶏ ῀FIFOҬ  

10.9.7. CAU 1 (CAU_STAT1) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0001 

̂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  OSTA ISTA 

 r r 

 

ᵝ/β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 OSTA ₮FIFO  

0̔ ₮FIFO  

1̔ ₮FIFO  

0 ISTA ῀FIFO  

0̔ ῀FIFO  

1̔ ῀FIFO  

10.9.8. CAUҬ  (CAU_INTF) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  OINTF IINTF 

 r r 

 

ᵝ/β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 OINTF ₮FIFOҬ  

0̔ ₮FIFOҬ  

1̔ ₮FIFOҬ  

0 IINTF ῀FIFOҬ  

0̔ ῀FIFOҬ  

1̔ CAUENᵝҹ1 ῀FIFOҬ  

10.9.9. CAU  (CAU_KEY0..3(H/L)) 

Ẓ ̔0x20~0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ ̆ BUSYᵝҹ 0 Ώ ֓ Ȃ 

DES Ҋֽ̆ᶏ CAU_KEY1Ȃ 

TDES Ҋ̆ᶏ CAU_KEY1̆CAU_KEY2 CAU_KEY3Ȃ 

AES-128 Ҋ̆KEY2H[31:0] KEY2L[31:0]№≢ ԍAES_KEY[0:63] 32ᵝҍᵞ32

ᵝ̆ KEY3H[31:0] KEY3L[31:0]№≢ ԍAES_KEY[64:127] 32ᵝҍᵞ32ᵝȂ 

AES-192 Ҋ̆KEY1H[31:0] KEY1L[31:0]№≢ ԍAES_KEY[0:63] 32ᵝҍᵞ32

ᵝ̆ KEY2H[31:0] KEY2L[31:0]№≢ ԍ AES_KEY[64:127] 32ᵝҍᵞ 32ᵝ̆

KEY3H[31:0] KEY3L[31:0]№≢ ԍAES_KEY[128:191] 32ᵝҍᵞ32ᵝȂ 

AES-256 Ҋ̆KEY0H[31:0] KEY0L[31:0]№≢ ԍAES_KEY[0:63] 32ᵝҍᵞ32

ᵝ̆ KEY1H[31:0] KEY1L[31:0]№≢ ԍ AES_KEY[64:127] 32ᵝҍᵞ 32ᵝ̆

KEY2H[31:0] KEY2L[31:0]№≢ ԍAES_KEY[128:191] 32ᵝҍᵞ32ᵝ K̆EY3H[31:0]

KEY3L[31:0]№≢ ԍAES_KEY[192:255] 32ᵝҍᵞ32ᵝȂ 

CAU_KEY0H 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 
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31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   

KEY0H[31:16] 

w 

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

KEY0H[15:0] 

w 

CAU_KEY0L 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

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

KEY0L[31:16] 

w 

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

KEY0L[15:0] 

w 

CAU_KEY1H 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

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

KEY1H[31:16] 

w 

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

KEY1H[15:0] 

w 

CAU_KEY1L 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

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

KEY1L[31:16] 

w 

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

KEY1L[15:0] 

w 

CAU_KEY2H 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 
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31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   

KEY2H[31:16] 

w 

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

KEY2H[15:0] 

w 

CAU_KEY2L 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

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

KEY2L[31:16] 

w 

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

KEY2L[15:0] 

w 

CAU_KEY3H 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

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

KEY3H[31:16] 

w 

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

KEY3H[15:0] 

w 

CAU_KEY3L 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

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

KEY3L[31:16] 

w 

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

KEY3L[15:0] 

w 

 

ᵝ/β    

31:0 KEY0...3(H/L) ԍDESTDESAES  
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10.9.10. CAU∆  (CAU_IV0..1(H/L)) 

Ẓ ̔0x40~0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ ̆ BUSYᵝҹ0 Ώ ֓ Ȃ 

DES/TDES Ҋ̆IV0H IV0L№≢ ԍ∆ 32ᵝ ᵞ32ᵝȂ 

AES Ҋ̆IV0H IV1H№≢ ԍ128ᵝ∆ 32ᵝ ᵞ32ᵝȂ 

CAU_IV0H 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

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

IV0H[31:16] 

rw 

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

IV0H[15:0] 

rw 

CAU_IV0L 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

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

IV0L[31:16] 

rw 

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

IV0L[15:0] 

rw 

CAU_IV1H 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

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

IV1H[31:16] 

rw 

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

IV1H[15:0] 

rw 
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CAU_IV1L 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

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

IV1L[31:16] 

rw 

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

IV1L[15:0] 

rw 

 

ᵝ/β    

31:0 IV0...1(H/L) ԍDESTDESAES∆  
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11. ̂HAŨ 

 ׃ .11.1

ԍḤ ῃȂ ԍ ῃ ̂SHA-1 S̆HA-224 SHA-

256̃̆ ̂MD5̃ ̂HAMC Ȃ̃ ̂264 - 1̃β ̆

ԍSHA-1 S̆HA-224 S̆HA-256̆ MD5 №≢ҹ160ᵝ̆

224ᵝ̆256ᵝ̆128ᵝȂ HMAC Ҭ̆SHA-1ȁSHA-224ȁSHA-256 MD5 ᵬҹ

₱ ң ̆ ֟ Ȃ 

ῃῚ Ҋ↓ ‰̔ 

Â Ḥ ‰₮ 180-2̂FIPS PUB 180-2̃̕ 

Â ῃ ↓ ‰ ̂SHA-1̆SHA-224̆SHA256̃̕ 

Â ԑ ᴋⱵ 1321̂IETF RFC 1321̃ ̂MD5̃Ȃ 

GD32F207xx ↓ └ ΐ HAU ̆ GD32F205xx ↓ └ Ҍΐ ↓ HAU

Ȃ 

11.2. Һ  

Â 32ᵝAHB׆ ̕ 

Â ̕ 

Â ̕ 

Â ֜ ̆ 32ᵝ Ҍ֜ ̆ ֜ ̆ ֜ ᵝ֜ ̕ 

Â ꜚ ᾟ ҹ512ᵝ̂16×32ᵝ̃ ̕ 

Â DMA ᴰ Ȃ 

11.3.  

32ᵝ ̆ᵖ ѿҩ512ᵝ Ȃ ҩ ῀ ̆ ῀ ῤ

ӊ╠ ᴪ ᵝ/ / /Ҍ֜ Ȃ ₮ӊ╠Ӟ ֜

Ȃ ԍ Ữ ̆ ᶏ ᵥ ̆ ᵞ

ᵞ ᵝ ȂSHA-1̆SHA-224̆SHA-256 ҹ Ȃ 

11-1. DATAM Ҍ֜ / ֜ 11-2. DATAM ֜ /ᵝ֜ ׃ ԅ Ҍ

Ҋ ֜ Ȃ 
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11-1. DATAM Ҍ֜ / ֜  

word0

word1

word2

word3

word0

word1

word2

word3

A0 B0

A1 B1

A2 B2

A3 B3

B0 A0

B1 A1

B2 A2

B3 A3

֜

Ҍ֜

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

 

11-2. DATAM ֜ /ᵝ֜  

֜

A3A2A1A0

B3B2B1B0

C3C2C1C0

D3D2D1D0

A0A1A2A3

B0B1B2B3

C0C1C2C3

D0D1D2D3

WORD 0 (MSB)

ᵝ֜

A31...A1A0

B31...B1B0

C31...C1C0

D31...D1D0

A0A1...A31

B0B1...B31

C0C1...C31

D0D1...D31

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)
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11.4. HAUῤ  

ᶏ ῃ ῀ Ḥ Ȃ ҹ̂264 - 1̃ᵝ

ԍSHA-1̆SHA-224̆SHA-256̆ MD5 №≢ҹ160ᵝ̆224ᵝ̆

256ᵝ 1̆28ᵝȂ ԍ ̆ ԍ ԍ ΐ

Ȃ 

ҹᵝұȂ ҹ ᵝ Ȃ ץ ḠḤ

ῃ̆ ҹ ҩ ̆ ῀

҉ᴋᵥ ꜚ ῃҌ Ȃ 

11-3. HAU  

AHB BUS

῀ FIFO

16*32

HAU_DI HAU_DO

֜

Config

Hash acceleration core

 (SHA-1,SHA-224,SHA-256,MD5 Hash/HMAC)

HAU_CTL HAU_STAT HAU_CFG HAU_INTEN

 

11.4.1. ꜚ ᾟ 

ҹ Ḡ ῀HAUῤ ҹ512ᵝ Ṑ̆ ῀ ᾟȂ ᾟ ᵬ

ⱴѿҩ1̆ ₃ҩ0 ѿҩ64ᵝ ̆ ᾟ ̂0̃ ᾟ⌠ ҩ512ᵝ

╠448ᵝ̆ ѿҩ ҹ512 ᾟ Ȃ 

ᾟ ̆ HAU_CFG VBLᵝ ҉ 64ᵝ Ȃ

HAU_CFG CALENᵝҹ1̆ ҉ҩ Ȃ 

ᾟ ᶛ̔ ῀ ҹñHAUò̆ ASCII 16 └ ҹ 

484155 

ᵝ ̆ HAU_CFG VBLᵝ ҹ24Ȃ ᵝұ 24ᵝ
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ⱴѿҩò1ò̆ ᾟ ҩñ0òᶏᵝұ ҹ448̆ Έ └ Ҋ ̔ 

48415580 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 

ӊ ̆ ⱴ64ᵝ ⌠ ᾟ ῀ ̆ 64ᵝ Έ └ṿҹ18 ↕̆

̔ 

48415580 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 00000000 00000018 

11.4.2.  

ᾟ ӊ ̆ DMA CPU 512ᵝ ῀HAUῤ H̆AU ҩ

Ȃ HAUῤ ӊ╠̆ HAU_DI ѿᵝȂ

׆ץ ῀FIFO HAU_DI Ȃ 

ᶏ DMAᴰ  

ᴰ ꜚ DMA └ Ḥ Ȃ HAU_CFG CALEN

ᵝ 1 ̆ ꜚ ᾟ Ȃ 

̔ ҩ ᴆ ҩDMAᴰ ̆↕ MDSᵝ 1Ȃ ᴰ ӊ╠

VBLᵝ Ȃ DMA ᴰ ӊ ᴆҌᴪ ꜚ CALENᵝ 1 Ḃץ̆ ץ DMAᴰ

Ȃ DMAᴰ ̆ MDSᵝ ׆̆ ѿҩ ᴰ ᴆ ꜚ

CALENᵝ 1Ȃ 

Ҍ ҩDMAᴰ ↕̆ MDS 0 ̆ ѿҩDMAᴰ ӊ ᴪ ᴆ ꜚ

ᵝCALENᵝȂ ̆ DMAᴰ ӊ╠Ӟ ᾢ VBLᵝ Ȃ 

ᶏ CPUᴰ  

HAU_DI ҬΏ῀Ҋѿҩ ѿҩ ̆ ╠ Ȃ 

HAU_CFG ҬCALENᵝ 1̆ ѿҩ Ȃ 

11.4.3.  

HAU_CTL HMSᵝ ҹ0̆ ҹ Ȃ↕ HAU_CTL STARTᵝҹ1

̆ ALGMᵝ SHA-1̆SHA-224̆SHA-256 MD5 Ȃ 
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HAU_DI׆ FIFOҬ ⌠512ᵝ ̆ DMA CALENᵝ

Ȃ 

HAU_DO0...7׆ץ Ҭ Ȃ 

11.4.4. HMAC  

HMAC Ȃ ῏ԍHMAC Ḥ ľHMAC̔

↓ ̆H. Krawczyk̆M. BellarĕR. Canettĭ1997 2 ĿȂ 

HMAC Ҋ̔ 

HMAC(input) = HASH[((key | opad) XOR 0x5c) | HASH(((key | ipad) XOR 0x36) | input)] 

ῒҬľipadĿ ľopadĿ ԍ ҩľ0Ŀ ᾟ ⌠512ᵝ̆ľ|òҹ Ȃ 

HMAC ҩҌ ̔ 

1. HAU_CTL HMSᵝ 1̆ ALGMᵝ Ȃ ľkeyĿ

64ҩ ̆↕ HAU_CTL KLMᵝȂӊ ̆ STARTᵝ ᵝץ ꜚ

HAUῤ ̕ 

2. ľkeyĿᵬҹ ῀ Ҋ ̕ 

3. ῀ԅ ѿҩ ӊ ̆HAU ľkeyĿ̕ 

4. ѿ ̆ ₱ ᶏ ľkeyĿȂ ῀ԅ ѿ

ҩ ̆↕ ̆ HAU_DO׆ Ҭ Ȃ 

11.5. HAUҬ  

HAUΐ ңҩ Ҭ ̆ HAU_STAT ᵝȂ ңҩҬ ԍ ῀FIFO

ץ̆ Ȃ 

HAU_INTEN ҹҬ ᶏ Ȃ ᵝ 1 ᶏץ Ҭ Ȃ 

῀ FIFOҬ  

῀FIFOҬ ̆ ῀FIFOҬ ᵝDINT ᵝȂ DIIEᵝҹ0̆ ԅ

῀FIFOҬ ̆DINT Ḡ ҹ0Ȃ 

Ҭ  

̆ Ҭ ᵝCINT ᵝȂ CCIEᵝҹ0̆ ԅ Ҭ ̆

CINT Ḡ ҹ0Ȃ 
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11.6. HAU  

HAU ̔0x5006 0400 

11.6.1. HAU └  (HAU_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  ALGM[1] Ḡ  KLM 

 rw  rw 

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

Ḡ  MDS DINE NWIF[3:0] ALGM[0] HMS DATAM[1:0] DMAE START Ḡ  

 rw r r rw rw rw rw w  

 

ᵝ/β    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 ALGM[1] ᵝ1 

17 Ḡ  Ḡ ᵝṿȂ 

16 KLM  

0̔   64  

1̔   64  

̔ ḱ ᵝȂ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13 MDS DMA  

ҹ ᴆ ҩDMAᴰ ̆ ᵝ 1 

0ֽ̔ DMAᴰ ̆ DMAᴰ ᴆ ꜚ CALENᵝ 1 

1̔ DMAᴰ ̆ DMAᴰ ᴆҌ ꜚ CALENᵝ 1 

12 DINE DI  

0̔ ῀FIFO  

1̔ ῀FIFO  

̔ STARTᵝ CALENᵝҹ1 ᵝᴪ Ȃ 

11:8 NWIF[3:0] ῀FIFOҬ  

̔ STARTᵝ ᵝ ̆ ̂CALENᵝ ᵝ̆ DMAᴰ

̃̆ ᵝ Ȃ 

7 ALGM[0] ᵝ0 

ᵝ CTL ᵝ18 ԍ SHA-1̆SHA-224̆SHA256 MD5 ̔ 
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00̔ SHA-1  

01̔ MD5  

10̔ SHA224  

11̔ SHA256  

6 HMS HAU ̆ ḱ ᵝ 

0̔ HASH  

1̔ HMAC Ȃ ԍ64 ̆↕ KLMᵝȂ 

5:4 DATAM[1:0] ֜  

ӈ ῀⌠HAU_DI Ҭ  

00̔Ҍ֜ ̆Ώ῀⌠HAU_DI ῀FIFŎҌ ֜  

01̔ ֜ ȂΏ῀⌠HAU_DI ῀FIFO╠̆ ֜  

10̔ ֜ ȂΏ῀⌠HAU_DI ῀FIFO╠̆ ֜  

11̔ᵝ֜ ȂΏ῀⌠HAU_DI ῀FIFO╠̆ ᵝ֜  

3 DMAE DMAᶏ  

0̔ DMAᴰ  

1̔ᶏ DMAᴰ  

1̔. DMAᴰ ѿҩ ̆ ᴆ ᵝȂ START ᵝ ̆

Ҍᴪ ᵝȂ 

      2. DMA ᴰ ̆ ᵝΏ῀0ҌᴪҬ ╠ ᴰ ̆ ⌠ ╠ᴰ

STARTᵝ ҹ1ӊ ̆ ᴪ ᴰ Ȃ 

2 START  

1̔  

0̔  

̔ ᵝ 0Ȃ 

1:0 Ḡ  Ḡ ᵝṿȂ 

11.6.2. HAU ῀  (HAU_DI) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

῀ ԍ 512ᵝ ῀ ῀FIFO Ȃ ̆

Ώ ̆ ⌠ Ȃ 

̂32ᵝ̃ Ȃ 

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

DI[31:16] 

rw 

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

DI[15:0] 

rw 
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ᵝ/β    

31:0 DI[31:0] ῀ 

Ώ῀ ֓ ̆ Ҭ ╠ ῤ ῀ ῀FIFOҬ ҹ

ṿȂ ̆ ╠ῤ Ȃ 

11.6.3. HAU  (HAU_CFG) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CALEN Ḡ  VBL[4:0] 

 w  rw 

 

ᵝ/β    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 CALEN ᶏ  

0̔Ҍ  

1̔ᾢᶏ VBLᵝ ᾟ̆  

̔ ᵝ 0Ȃ 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 VBL[4:0] ѿҩ Ҭ ᵝ  

0x00̔ԍΏ῀HAU_DI ѿҩ ̆ 32β̂ ֜ ̃ Ȃ 

0x01̔ԍΏ῀HAU_DI ѿҩ ֽ̆ᵝ[31]̂ ֜ ̃ Ȃ 

0x02̔ԍΏ῀HAU_DI ѿҩ ֽ̆ ᵝ[31:30]̂ ֜ ̃ Ȃ 

0x03̔ԍΏ῀HAU_DI ѿҩ ֽ̆ ᵝ[31:29]̂ ֜ ̃ Ȃ 

é 

0x1F̔ԍΏ῀HAU_DI ѿҩ ֽ̆ᵝ[31:1]̂ ֜ ̃ Ȃ 

̔ ᵝCALENβӊ╠ ᵝȂ 

11.6.4. HAU ₮  (HAU_DO0..7) 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

₮ ҹ ̆ ԍ׆ ₮FIFOҬ Ȃ ᵝSTARTᵝ ᵝ

Ȃ ̆ ̆ ⌠ Ȃ 

SHA-1 Ҭ̆ᶏ HAU_DO0é4 
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MD5 Ҭ̆ᶏ HAU_DO0é3 

SHA-224 Ҭ̆ᶏ HAU_DO0é6 

SHA-256 Ҭ̆ᶏ HAU_DO0é7 

HAU_DO0 

Ẓ ̔0x0C 0x310 

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

DO0[31:16] 

r 

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

DO0[15:0] 

r 

HAU_DO1 

Ẓ ̔0x10 0x314 

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

DO1[31:16] 

r 

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

DO1[15:0] 

r 

HAU_DO2 

Ẓ ̔0x14 0x318 

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

DO2[31:16] 

r 

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

DO2[15:0] 

r 

HAU_DO3 

Ẓ ̔0x18 0x31C 

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

DO3[31:16] 

r 

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

DO3[15:0] 

r 

HAU_DO4 

Ẓ ̔0x1C 0x320 
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31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   

DO4[31:16] 

r 

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

DO4[15:0] 

r 

HAU_DO5 

Ẓ ̔0x324 

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

DO5[31:16] 

r 

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

DO5[15:0] 

r 

HAU_DO6 

Ẓ ̔0x328 

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

DO6[31:16] 

r 

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

DO6[15:0] 

r 

HAU_DO7 

Ẓ ̔0x32C 

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

DO7[31:16] 

r 

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

DO7[15:0] 

r 

 

ᵝ/β    

31:0 DO0..7[31:0]  

11.6.5. HAUҬ ᶏ  (HAU_INTEN) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 
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̂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  CCIE DIIE 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CCIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

0 DIIE ῀Ҭ ᶏ  

0̔ ῀Ҭ  

1̔ ᶏ ῀Ҭ  

11.6.6. HAU ҍҬ  (HAU_STAT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0001 

̂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  BUSY DMAS CINT DINT 

 r r rc_w0 rc_w0 

 

ᵝ/β    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 BUSY ᵝ 

0̔ ᴋᵥ  

1̔ ҩ  

2 DMAS DMA  

0̔DMA (DMAE=0) ғ ᴋᵥᴰ  

1̔DMA ᶏ (DMAE=1) ғ ᴋᵥᴰ  

1 CINT Ҭ  

0̔  

1̔  
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̔ CCIE=0 ᵝᴪ  

0 DINT ῀Ҭ  

0̔ ῀FIFO ᵝ ԍ16ҩ 

1̔ ῀FIFO 16ҩ ᵝ ̆ ץ ѿҩ ῀⌠ ῀FIFOҬ 

̔ DIIE=0 ᵝᴪ Ȃ 
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12. Ữ └ ̂DMÃ 

 ׃ .12.1

DMA └ ᶫԅѿ ᴆ Ữ ӊ Ữ Ữ ӊ ᴰ ̆

CPU ׆̆῀׃ ᶏ CPU Ғץ ῒז ⱳ ҉ȂDMA └ 14ҩ

̂DMA0 7ҩ ̆DMA1 7ҩ Ȃ̃ ҩ Ғ ѿҩ ҩ

Ữ ȂDMA └ ῤ ԅѿҩᴂ ̆ ᴂ ҩDMA ᴨᾢ Ȃ 

DMA └ CortexÈ-M3ῤ ῍֣ Ȃ DMA CPU D̆MA

ᴪ CPU ₃ҩ Ȃ Ҭ ԅ ᴂ №

DMAҍCPU ̆ ץ ḠCPU ⌠ ѿ Ȃ 

12.2. Һ  

Â ᴰ ̆ ⌠65536̕ 

Â 14ҩ ̆ ғ ҩ ̂DMA07ҩ ̆DMA17ҩ ̃̕  

Â AHB APB ̆ ҉ SRAM ᵬҹץ ̕ 

Â ҩ ᴆDMA ̕ 

Â ᴆᴨᾢ ̂ᵞȁҬȁ ȁ ̃ ᴆᴨᾢ ̂ ᵞ̆ᴨᾢ ̃̕  

Â Ữ ᴰ ̔ ̆ ̆ ̕ 

Â Ữ ᴰ ̕ 

Â ᴰ ̕ 

Â ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ ᴰ ̕ 

Â ҩ 3 Ԋᴆ Ҭ ̆ Ҭ ᶏ Ȃ 

Â ᴰ ̔ ᴰ ҍ ᴰ Ҍ ̆

ғ ᴰ ҹ32-bit̆ DMA ꜚ ᴰ ̆ᴨ

ᴰ Ḡץ̆ ῃ ᴰ Ȃ ԍDMA1 5 Ȃ 
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12.3.  

11-4. DMA  

ᴈ

AHB Ӏ 

DMA 

┼

&

MUX

 0

 1

 2

 6

Ỵ ┼  

& 

┼  & 

AHB ה

AHB Ӏ

ň

ň
ň

ň

peri_req

peri_req

peri_req

peri_req

ᴶ

 

11-4. DMA ̆DMA └ 4 № ̔ 

Â AHB׆ DMA̕  

Â AHBҺ ᴰ ̕ 

Â ᴂ DMA ᴨᾢ ̕ 

Â Ȃ 

12.4. ⱳ  

12.4.1. DMA ᵬ 

DMAD №ҹң ᵬ̔׆ ̆ӊ Ữ⌠ ȂDMA └

ԍ DMA_CHxPADDRȁDMA_CHxMADDRȁDMA_CHxCTL ṿ Ҋѿ ᵬ

/ ȂDMA_CHxCNT ԍ └ᴰ ȂDMA_CHxCTL

PWIDTHMWIDTHβ ‗ ̂ / / Ȃ̃

DMA_ACFG FD_CH5ENβ℗ ᴰ ᴰ Ȃ 

DMA_CHxCNT CNTβ CHENβ ᵝ╠ ̆ῒ └ᴰ Ȃ ᴰ

Ҭ̆CNTβ ṿ ᴰ Ȃ 

DMA_CHxCTL CHENβ ̆ Ảץ DMAD Ȃ 

Â CHENβ DMAD ̆ ᶏ CHENβ №ң ’̔ 

͠ ᶏ DMA ╠̆ ῏ ᵬ̆↕DMA

҉ ᴰ ̕ 
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͠ ᶏ DMA ╠̆ DMA_CHxCNTȁDMA_CHxPADDR

DMA_CHxMADDR ԅ ᵬ̆↕DMA ѿ ᴰ Ȃ 

Â CHENβ ̆DMAD ̆ӊ DMA_CHxCNTȁ

DMA_CHxPADDRDMA_CHxMADDR ᵬ╠Ḃᶏ DMA ↕̆Ҍᴪ

ᴋᵥDMAD Ȃ 

ᴰ  

Ẋ DMA_CHxCNT ṿҹ4̆ ғPNAGAMNAGAβ ᵝȂ PWIDTH

MWIDTH ̆DMAD ᵬ 11-1. DMAD ᵬ̂ Ȃ̃ 

11-1. DMAD ᵬ̂ ̃ 

ᴰ  ᴰ ᵬ 

    

32ᵝ 32ᵝ 

1̔ B3B2B1B0[31:0] @0x0 

2̔ B7B6B5B4[31:0] @0x4 

3̔ BBBAB9B8[31:0] @0x8 

4̔ BFBEBDBC[31:0] @0xC 

1̔Ώ B3B2B1B0[31:0] @0x0 

2̔Ώ B7B6B5B4[31:0] @0x4 

3̔Ώ BBBAB9B8[31:0] @0x8 

4̔Ώ BFBEBDBC[31:0] @0xC 

32ᵝ 16ᵝ 

1̔ B3B2B1B0[31:0] @0x0 

2̔ B7B6B5B4[31:0] @0x4 

3̔ BBBAB9B8[31:0] @0x8 

4̔ BFBEBDBC[31:0] @0xC 

1̔Ώ B1B0[7:0] @0x0 

2̔Ώ B5B4[7:0] @0x2 

3̔Ώ B9B8[7:0] @0x4 

4̔Ώ BDBC[7:0] @0x6 

32ᵝ 8ᵝ 

1̔ B3B2B1B0[31:0] @0x0 

2̔ B7B6B5B4[31:0] @0x4 

3̔ BBBAB9B8[31:0] @0x8 

4̔ BFBEBDBC[31:0] @0xC 

1̔Ώ B0[7:0] @0x0 

2̔Ώ B4[7:0] @0x1 

3̔Ώ B8[7:0] @0x2 

4̔Ώ BC[7:0] @0x3 

16ᵝ 32ᵝ 

1̔ B1B0[15:0] @0x0 

2̔ B3B2[15:0] @0x2 

3̔ B5B4[15:0] @0x4 

4̔ B7B6[15:0] @0x6 

1̔Ώ 0000B1B0[31:0] @0x0 

2̔Ώ 0000B3B2[31:0] @0x4 

3̔Ώ 0000B5B4[31:0] @0x8 

4̔Ώ 0000B7B6[31:0] @0xC 

16ᵝ 16ᵝ 

1̔ B1B0[15:0] @0x0 

2̔ B3B2[15:0] @0x2 

3̔ B5B4[15:0] @0x4 

4̔ B7B6[15:0] @0x6 

1̔Ώ B1B0[15:0] @0x0 

2̔Ώ B3B2[15:0] @0x2 

3̔Ώ B5B4[15:0] @0x4 

4̔Ώ B7B6[15:0] @0x6 

16ᵝ 8ᵝ 

1̔ B1B0[15:0] @0x0 

2̔ B3B2[15:0] @0x2 

3̔ B5B4[15:0] @0x4 

4̔ B7B6[15:0] @0x6 

1̔Ώ B0[7:0] @0x0 

2̔Ώ B2[7:0] @0x1 

3̔Ώ B4[7:0] @0x2 

4̔Ώ B6[7:0] @0x3 

8ᵝ 32ᵝ 

1̔ B0[7:0] @0x0 

2̔ B1[7:0] @0x1 

3̔ B2[7:0] @0x2 

4̔ B3[7:0] @0x3 

1̔Ώ 000000B0[31:0] @0x0 

2̔Ώ 000000B1[31:0] @0x4 

3̔Ώ 000000B2[31:0] @0x8 

4̔Ώ 000000B3[31:0] @0xC 

8ᵝ 16ᵝ 
1̔ B0[7:0] @0x0 

2̔ B1[7:0] @0x1 

1̔Ώ 00B0[15:0] @0x0 

2̔Ώ 00B1[15:0] @0x2 
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ᴰ  ᴰ ᵬ 

    

3̔ B2[7:0] @0x2 

4̔ B3[7:0] @0x3 

3̔Ώ 00B2[15:0] @0x4 

4̔Ώ 00B3[15:0] @0x6 

8ᵝ 8ᵝ 

1̔ B0[7:0] @0x0 

2̔ B1[7:0] @0x1 

3̔ B2[7:0] @0x2 

4̔ B3[7:0] @0x3 

1̔Ώ B0[7:0] @0x0 

2̔Ώ B1[7:0] @0x1 

3̔Ώ B2[7:0] @0x2 

4̔Ώ B3[7:0] @0x3 

ᴰ  

ᴰ Ҭ̆ ᴰ ҍ ᴰ Ҍ ̆ ғ

ᴰ ҹ32-bitȂ ᴰ 16-bit̆ DMAD ᴪ ᵬ

ѿ 32-bit̆ ᵬң 16-bit̕ ᴰ 8-bit̆ DMAD

ᴪ ᵬѿ 32-bit̆ ᵬ 8-bit̕ ҹẊ DMA_CHxCNT

ṿҹ2̆ ғPNAGAMNAGAβ ᵝȂ PWIDTHMWIDTH ̆DMAD

ᵬ 11-2. DMAD ᵬ̂ ᴰ Ȃ̃ 

11-2. DMAD ᵬ̂ ᴰ ̃ 

ᴰ  ᴰ ᵬ 

    

32ᵝ 16ᵝ 

1̔ B3B2B1B0[31:0] @0x0 
1̔Ώ B1B0[16:0] @0x0 

2̔Ώ B3B2[16:0] @0x2 

2̔ B7B6B5B4[31:0] @0x4 
1̔Ώ B5B4[16:0] @0x4 

2̔Ώ B7B6[16:0] @0x6 

32ᵝ 8ᵝ 

1̔ B3B2B1B0[31:0] @0x0 

1̔Ώ B0[7:0] @0x0 

2̔Ώ B1[7:0] @0x1 

3̔Ώ B2[7:0] @0x2 

4̔Ώ B3[7:0] @0x3 

2̔ B7B6B5B4[31:0] @0x4 

1̔Ώ B4[7:0] @0x4 

2̔Ώ B5[7:0] @0x5 

3̔Ώ B6[7:0] @0x6 

4̔Ώ B7[7:0] @0x7 

̔ ᴰ ԍ DMA1 5 Ȃ 

12.4.2.  

ҹԅḠ ᴰ D̆MA └ Ҭ ῀ԅ Ữ └̆ Ḥ

Ḥ ̔ 

͠ Ḥ ̔ ₮̆ ‰ ̕ 

͠ Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

11-5. └Ҭ ԅDMA└ ҍ ӊ └Ȃ 
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11-5. └ 

DMA

‼

Ї Ḫ └DMA

DMA

DMA ҙῚל

ᴮᾨ

ᴮᾨ ЇDMA

┼ AHB ת

└ Ḫ

Ḫ

DMA ┼ └ᵤ Ḫ

ЇDMA ┼ Ḫ

꜠Ґ҅ү

 

12.4.3. ᴂ  

DMA└ ѿ ⌠ ҩ ̆ᴂ ᴨᾢ ‗

ѿҩ Ȃᴨᾢ ᴆᴨᾢ ᴆᴨᾢ ̆ᴨᾢ ↕ Ҋ̔ 

Â ᴆᴨᾢ ̔№ҹ4 ̆ᵞ̆Ҭ̆ Ȃ ץ DMA_CHxCTLPRIOβ

Ȃ 

Â ᴆᴨᾢ ̔ ΐ ᴆᴨᾢ ̆ ᵞ ᴨᾢ Ȃᶛ̔ 0

2 ҹ ᴆᴨᾢ ̆ 0 ᴨᾢ ԍ 2Ȃ 

12.4.4.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGAMNAGAβ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxMADDRȂ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ1̂ 2̆ 4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ 

12.4.5.  

( ADC )Ȃ DMA_CHxCTL CMENᵝ

ᵝ ᶏץ Ȃ 

Ҭ̆ DMAᴰ ̆CNTṿᴪ ῀̆ғᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠ ᶏ ᵝ̂DMA_CHxCTL CHENᵝ̃ 0Ȃ 

12.4.6. Ữ ⌠ Ữ  

DMA_CHxCTL M2Mᵝ ᵝ ᶏץ Ữ ⌠ Ữ Ȃ Ҋ̆DMA

ᴰ Ҍᶭ Ḥ Ȃѿ DMA_CHxCTL CHENβ 1̆ DMA

ᴰ ̆ ⌠DMA_CHxCNT ⌠0̆ DMA ᴪẢ Ȃ 
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12.4.7.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ ҹ 1̂ ᶏ ̃̆ ᵝȂ CHENҹ0 ̆ 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_ACFG DMA1 5 ᴰ Ȃ 

11. DMA_CHxCTL CHENβ 1̆ ᶏ DMA Ȃ 

12.4.8. Ҭ  

ҩDMA ѿҩҒ Ҭ ȂҬ Ԋᴆ ҈ ̔D ̆ ᴰ ᴰ Ȃ 

ѿҩҬ Ԋᴆ DMA_INTFҬ Ғ ᵝ̆ DMA_INTCҬ Ғ

ᵝ̆ DMA_CHxCTLҬ Ғ ᶏ ᵝȂ 11-3. Ҭ Ԋᴆ ԅῒ ῏ Ȃ 

11-3. Ҭ Ԋᴆ 

Ҭ Ԋᴆ 
ᵝ ᵝ ᶏ ᵝ 

DMA_INTF DMA_INTC DMA_CHxCTL 

ᴰ  FTFIF FTFIFC FTFIE 

ᴰ  HTFIF HTFIFC HTFIE 

ᴰ  ERRIF ERRIFC ERRIE 

DMAҬ 11-4. DMA0 ̆ᴋᵥ Ҭ ᶏ ̆ ֟ ԅ Ҭ

Ԋᴆ ᴪ֟ Ҭ Ȃ 
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11-6. DMAҬ  

and

and

and

or

FTFIFx

FTFIEx

HTFIFx

HTFIEx

ERRIFx

ERRIEx

CHxINTF

 

: ñxò ̂x=0é6̃Ȃ 

12.4.9. DMA  

ҩ ⌠ ѿҩDMA Ȃ ֓ Ḥ ῀DMAȂ

11-7. DMA0 11-8. DMA1 Ȃ ̆ ҩ

ץ ῏ Ȃ Ḡ ѿ ̆ ѿҩ ҉ֽ ѿҩ

Ȃ 11-4. DMA0 ↓ҽԅDMA0 ҩ ̆ 11-5. 

DMA1 ↓ҽԅDMA1 ҩ Ȃ 
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11-7. DMA0  

ADC0
TIMER1_CH2
TIMER3_CH0

or
or

0

M2M

ᴌᴮᾨ

ᵤ

SPI0_RX
USART2_TX
TIMER0_CH0
TIMER1_UP

TIMER2_CH2

or
or

1

M2M

SPI0_TX
USART2_RX
TIMER0_CH1
TIMER2_CH3
TIMER2_UP

or
or

2

M2M

SPI1/I2S1_RX
USART0_TX

I2C1_TX
TIMER0_CH3
TIMER0_TG

TIMER0_CMT
TIMER3_CH1

or
or

3

M2M

SPI1/I2S1_TX
USART0_RX

I2C1_RX
TIMER0_UP

TIMER1_CH0
TIMER3_CH2

or
or

4

M2M

USART1_RX
I2C0_TX

TIMER0_CH2
TIMER2_CH0
TIMER2_TG

or
or

5

M2M

USART1_TX
I2C0_RX

TIMER1_CH1
TIMER1_CH3
TIMER3_UP

or
or

6

M2M

 

11-4. DMA0  

 0 1 2 3 4 5 6 

TIMER0 ǒ TIMER0_CH0 TIMER0_CH1 

TIMER0_CH3 

TIMER0_TG 

TIMER0_CMT 

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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 0 1 2 3 4 5 6 

SPI/I2S ǒ SPI0_RX SPI0_TX SPI1/I2S1_RX SPI1/I2S1_TX 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 

11-8. DMA1  

SPI2/I2S2_RX
TIMER4_CH3
TIMER4_TG

TIMER7_CH2
TIMER7_UP

or
or

0

M2M

ᴌᴮᾨ

ᵤ

SPI2/I2S2_TX
UART4_RX
UARR7_RX

TIMER4_CH2
TIMER4_UP

TIMER7_CH3
TIMER7_TG

TIMER7_CMT

or
or

1

M2M

UART3_RX
UART6_RX
TIMER5_UP
DAC_CH0

TIMER7_CH0

or
or

2

M2M

UART4_TX
UART7_TX

SDIO
TIMER4_CH1
TIMER6_UP
DAC_CH1

or
or

3

M2M

ADC2
UART3_TX
UART6_TX

TIMER4_CH0
TIMER7_CH1

or
or

4

M2M

USART5_RX
I2C2_TX

DCI
CAU_OUT

or
or

5

M2M

USART5_TX
I2C2_RX
CAU_IN
HAU_IN

or
or

6

M2M
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11-5. DMA1  

 0 1 2 3 4 5 6 

TIMER4 
TIMER4_CH3 

TIMER4_TG 

TIMER4_CH2 

TIMER4_UP 
ǒ TIMER4_CH1 TIMER4_CH0 ǒ ǒ 

TIMER5/ 

DAC_ 

CH0 

ǒ ǒ 
TIMER5_UP/ 

DAC_CH0 
ǒ ǒ ǒ ǒ 

TIMER6/ 

DAC_ 

CH1 

ǒ ǒ ǒ 
TIMER6_UP/ 

DAC_CH1 
ǒ ǒ ǒ 

TIMER7 
TIMER7_CH2 

TIMER7_UP 

TMER7_CH3 

TMER7_TG 

TMER7_CMT 

TMER7_CH0 ǒ TMER7_CH1 ǒ ǒ 

ADC2 ǒ ǒ ǒ ǒ ADC2 ǒ ǒ 

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

USART ǒ 
UART4_RX 

UART7_RX 

UART3_RX 

UART6_RX 

UART4_TX 

UART7_TX 

UART3_TX 

UART6_TX 
USART5_RX USART5_TX 

SDIO ǒ ǒ ǒ SDIO ǒ ǒ ǒ 

I2C2 ǒ ǒ ǒ ǒ ǒ I2C2_TX I2C2_RX 

DCI ǒ ǒ ǒ ǒ ǒ DCI ǒ 

CAU ǒ ǒ ǒ ǒ ǒ CAU_OUT CAU_IN 

HAU ǒ ǒ ǒ ǒ ǒ ǒ HAU_IN 
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12.5. DMA  

DMA0 ̔0x4002 0000 

DMA1 ̔0x4002 0400 

12.5.1. Ҭ ᵝ ̂DMA_INTF̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

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

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

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

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/23/19/ 

15/11/7/3 

ERRIFx x ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

26/22/18/ 

14/10/6/2 

HTFIFx x ᴰ ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

25/21/17/ 

13/9/5/1 

FTFIFx xᴰ ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0̔ xᴰ  

1̔ xᴰ  

24/20/16/ 

12/8/4/0 

GIFx xῃ Ҭ ᵝ(x=0é6) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0̔ x ERRIF, HTFIF FTFIF ᵝ ᵝ 

1̔ x ERRIF, HTFIF FTFIFӊѿ ᵝ 

12.5.2. Ҭ ᵝ ̂DMA_INTC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃ Ȃ 

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

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

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

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

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

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/23/19/ 

15/11/7/3 

ERRIFCx 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 

12.5.3. x └ ̂DMA_CHxCTL̆x = 0é6̃  

Ẓ ̔0x08 + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 M2M Ữ ⌠ Ữ  

ᴆ ᵝ  

0̔ Ữ ⌠ Ữ  
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1̔ᶏ Ữ ⌠ Ữ  

CHENᵝҹ1 ̆ ᵝҌ  

13:12 PRIO[1:0] ᴆᴨᾢ  

ᴆ ᵝ  

00̔ᵞ 

01̔Ҭ 

10̔  

11̔  

CHENᵝҹ1 ̆ ᵝ Ҍ  

11:10 MWIDTH[1:0] Ữ ᴰ  

ᴆ ᵝ  

00̔8-bit 

01̔16-bit 

10̔32-bit 

11̔Ḡ  

CHENᵝҹ1 ̆ ᵝ Ҍ  

9:8 PWIDTH[1:0] ᴰ  

ᴆ ᵝ  

00̔8-bit 

01̔16-bit 

10̔32-bit 

11̔Ḡ  

CHENᵝҹ1 ̆ ᵝ Ҍ  

7 MNAGA Ữ  

ᴆ ᵝ  

0:  

1:  

CHENᵝҹ1 ̆ ᵝҌ  

6 PNAGA  

ᴆ ᵝ  

0̔  

1̔  

CHENᵝҹ1 ̆ ᵝҌ  

5 CMEN ᶏ  

ᴆ ᵝ  

0̔  

1̔ᶏ  

CHENᵝҹ1 ̆ ᵝҌ  

4 DIR ᴰ  

ᴆ ᵝ  
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׆0̔ ₮ Ώ῀ Ữ  

׆1̔ Ữ ₮ Ώ῀  

CHENᵝҹ1 ̆ 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  

12.5.4. x ̂DMA_CHxCNT̆x = 0é6̃  

Ẓ ̔0x0C + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ᴰ  

CHENᵝҹ1 ̆ ᵝ Ҍ  

ᴰ Ȃѿ ᶏ ̆ ҹ ̆

ҩDMAᴰ ӊ ṿ⁞1Ȃ ṿҹ0̆ ҍ ̆ Ҍᴪ

ᴰ Ȃ ᵬ Ҋ̆ѿ ᴰ ᴋⱵ ̆ ᴪ

ꜚ ҹ∆ ṿȂ 
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12.5.5. x ̂DMA_CHxPADDR̆x = 0é6̃  

Ẓ ̔0x10 + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

PADDR[31:16] 

rw 

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

PADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 PADDR[31:0]  

CHENᵝҹ1 ̆ ᵝ Ҍ  

PWIDTHᵝ ṿҹ01 (16-bit)̆PADDR[0] ̆ ꜚҍ16ᵝ Ȃ 

PWIDTHᵝ ṿҹ10 (32-bit) P̆ADDR [1:0] ̆ ꜚҍ32ᵝ Ȃ 

12.5.6. x Ữ ̂DMA_CHxMADDR̆x = 0é6̃  

Ẓ ̔0x14 + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

MADDR[31:16] 

rw 

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  

CHENᵝҹ1 ̆ ᵝ Ҍ  

MWIDTHᵝ ṿҹ01 (16-bit) M̆ADDR [0] ̆ ꜚҍ16ᵝ Ȃ  

MWIDTHᵝ ṿҹ10 (32-bit) ̆MADDR [1:0] ̆ ꜚҍ32ᵝ

Ȃ 

12.5.7. DMA ⱴ ̂DMA_ACFG̃  

Ẓ ̔0x0300 

ᵝṿ̔0x0000 0000 
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̔ Ҍ ԍDMA0Ȃ 

̂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  FD_CH5EN Ḡ  

  rw    

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 FD_CH5EN DMA1 5 ᵬ ᵝ 

CHENᵝҹ1 ̆ ᵝҌ  

0̔῏ DMA1 5 ᴰ  

1̔ DMA1 5 ᴰ  

4:0 Ḡ  Ḡ ᵝṿȂ 
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13. ̂DBG̃ 

 ׃ .13.1

GD32F20x ↓֟ ᶫԅ ̆ ⱳ Ȃ ֓ⱳ ARM CoreSight

ᴆ ‰ TAP └ Ȃ ⱳ ARM Cortex-M3ῤ

ҬȂ ұ ̂SW̃ ⱳ ̆Ӟ JTAG Ȃ ⱳ

Ҋ↓ ̔ 

Â Cortex-M3 Ύ 

Â ARM v5  

ꜛ ᵞⱳ Ҋ ѿ֓ Ȃ ᵝ 1̆ ᴪ

ᵞⱳ Ҋ ᶫ ̆ ҹѿ֓ Ḡ ╠ ̆ ֓ T̔IMERȁWWDGTȁ

FWDGTȁI2C CANȂ 

13.2. JTAG/SWⱳ  

ΐ ץ ұ ̂SW̃ JTAG ⱳ Ȃ 

13.2.1. ℗ JTAG/ SW 

ᶏ JTAG ̆ ץ Ҋ↓ ᴆ JTAG׆↓ ℗ ⌠SW ̔ 

Â 50ҩ҉ץTCK TMS = 1Ḥ ̕ 

Â 16ᵝTMS = 1110011110011110̂0xE79E LSB̃Ḥ ̕ 

Â 50ҩ҉ץTCK TMS = 1Ḥ Ȃ 

℗ SW ⌠JTAG ᴆ ↓̔ 

Â 50ҩ҉ץTCK TMS=1Ḥ ̕ 

Â 16ᵝTMS = 1110011100111100̂0xE73C LSB̃Ḥ ̕ 

Â 50ҩ҉ץTCK TMS = 1Ḥ Ȃ 

13.2.2. №  

JTAG ᶫԓҩ ̔JTAG ̂JTCK̃̆JTAG ̂JTMS̃̆

JTAG ῀ ̂JTDĨ̆JTAG ₮ ̂JTDÕ̆JTAG ᵝ ̂NJTRST̆ᵞ

̃Ȃұ ̂SWD̃ ᶫңҩ ̔ ῀ ₮ ̂SWDIÕ

̂SWCLK Ȃ̃SW ңҩ ҍJTAG ңҩ S̆WDIO JTMS

̆SWCLK JTCK Ȃ 

ⱳ ̆JTDO Ӟ ᵬ ₮̂TRACESWÕȂ 
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13-1. №  

  

PA15 JTDI 

PA14 JTCK/SWCLK 

PA13 JTMS/SWDIO 

PB4 NJTRST 

PB3 JTDO 

ᵝ ᶏ ԓҩ JTAG ̆ ץ Ҍᶏ NJTRST ’Ҋ ᶏ JTAG

ⱳ ̆ PB4 ץ ᵬ GPIOⱳ ̂NJTRST ᴆ ̃Ȃ ℗ ⌠SW ̆

PA15/PB4/PB3 ᵬҹ GPIOⱳ Ȃ JTAG SW ⱳ ᶏ ̆ ԓҩ

ᵬҹ GPIOⱳ Ȃԓҩ ΐᵣ ῀/ ₮ ̂GPIO

AFIÕȂ 

13.2.3. JTAG  

Cortex-M3ῤ JTAG TAP ̂BSD̃TAPұ Ȃ ̂BSD̃JTAG IR

̂ פ ̃ 5ᵝ̆ Cortex-M3ῤ JTAG IR̂ פ ̃ 4ᵝȂ ץ JTAG

IR ᵝ ῀ ̆ ᾢ ᵝ5ᵝBYPASS פ BSD JTAĞ ᵝ4ᵝ ‰ פ Cortext-

M3 JTAGȂ ᵝ ̆ ⱴѿᵝ̆ ҹBSD JTAG BYPASS

Ȃ 

BSD JTAG IDף 0x790007A3Ȃ 

13.2.4. ᵝ 

JTAG-DP SW-DP ᵝԍ҉ ᵝ Ȃ ᵝ∆ ԅCortex-M3 № ᴆ̆

ԅNVIC̆ ̂FPB̆DWT̆ITM̃ȂNJTRST ᵝJTAG TAP └ Ȃ ̆ץ ץ

ᵝҊ ⱳ Ȃᶛ ̔ ᵝ Ả ̆ ᵝ Ả ᵝ̆ ᵝ

ᴪ Ả Ȃ 

13.2.5. JEDEC-106 ID code 

Cortex-M3 ԅJEDEC-106 IDף Ȃβ ԍROM Ҭ̆ ҹ0xE00FF000_0xE00FFFFFȂ 

13.3. Ḡ ⱳ  

13.3.1. ᵞⱳ  

DBG └ ̂DBG_CTL̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC8M ᶫ̆ ץ Ҋ Ȃ ₮ ̆֟ ᵝȂ 

DBG └ ̂DBG_CTL̃ DSLP_HOLDᵝ 1 ғ ῀ ĂHB

CK_IRC8M ᶫ̆ ץ Ҋ Ȃ 
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DBG └ ̂DBG_CTL̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB

῏ ̆ ץ Ҋ Ȃ 

13.3.2. TIMER̆I2C̆WWDGT̆FWDGTCAN  

ῤ Ả ̆ ғDBG └ ̂DBG_CTL Ҭ̃ ᵝ 1Ȃ ԍҌ ̆ Ҍ ꜚᵬ̔ 

ԍTIMER ̆TIMER Ả ̕ 

ԍI2C ̆SMBUSḠ ̕ 

ԍWWDGT FWDGT ̆ Ả ̕ 

ԍCAN ̆ Ả Ȃ 
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13.4. DBG  

DBG ̔0xE004 2000 

13.4.1. ID ̂DBG_ID̃ 

Ẓ ̔0x00 

 

̂32ᵝ̃ Ȃ 

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

ID_CODE[31:16] 

r 

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

ID_CODE[15:0] 

r 

 

ᵝ/ᵝ    

31:0 ID_CODE[31:0] DBG ID  

֓ᵝ ᴆ ̆ ֓ᵝ Ҍ Ȃ 

13.4.2. └ ̂DBG_CTL̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

̂32β Ȃ̃ 

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

I2C2_HO

LD 

TIMER10

_HOLD 

TIMER9_

HOLD 

TIMER8_

HOLD 

TIMER13

_HOLD 

TIMER12

_HOLD 

TIMER11

_HOLD 
Ḡ . 

CAN1_H

OLD 

TIMER6_

HOLD 

TIMER5_

HOLD 

TIMER4_

HOLD 

TIMER7_

HOLD 

I2C1_HO

LD 

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 

I2C0_HO

LD 

CAN0_H

OLD 

TIMER3_

HOLD 

TIMER2_

HOLD 

TIMER1_

HOLD 

TIMER0_

HOLD 

WWDGT

_HOLD 

FWDGT_

HOLD 

TRACE 

_MODE[1:0] 

TRACE 

_IOEN 
Ḡ . 

STB_ 

HOLD 

DSLP_ 

HOLD 

SLP_ 

HOLD 

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

 

ᵝ/ᵝ    

31 I2C2_HOLD I2C2Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C2 SMBUS Ҍ ̆ ԍ Ȃ 

30 TIMER10_HOLD TIMER10Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 10 Ҍ ̆ ԍ Ȃ 
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29 TIMER9_HOLD TIMER9Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 9 Ҍ ̆ ԍ Ȃ 

28 TIMER8_HOLD TIMER8Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 8 Ҍ ̆ ԍ Ȃ 

27 TIMER13_HOLD TIMER13Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 13 Ҍ ̆ ԍ Ȃ 

26 TIMER12_HOLD TIMER12Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 13 Ҍ ̆ ԍ Ȃ 

25 TIMER11_HOLD TIMER11Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 13 Ҍ ̆ ԍ Ȃ 

24:22 Ḡ  Ḡ ᵝṿȂ 

21 CAN1_HOLD CAN1Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả CAN1 Ả Ȃ 

20 TIMER6_HOLD TIMER6Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 6 Ҍ ̆ ԍ Ȃ 

19 TIMER5_HOLD TIMER5Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 5 Ҍ ̆ ԍ Ȃ 

18 TIMER4_HOLD TIMER4Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 4 Ҍ ̆ ԍ Ȃ 

17 TIMER7_HOLD TIMER7Ḡ  

ᵝ ᴆ ᵝ ᵝ 
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0̔  

1̔ ῤ Ả Ḡ 7 Ҍ ̆ ԍ Ȃ 

16 I2C1_HOLD I2C1Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ Ȃ 

15 I2C0_HOLD I2C0Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ Ȃ 

14 CAN0_HOLD CAN0Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả CAN0 Ả Ȃ 

13 TIMER3_HOLD TIMER3Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 3 Ҍ ̆ ԍ Ȃ 

12 TIMER2_HOLD TIMER2Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 2 Ҍ ̆ ԍ Ȃ 

11 TIMER1_HOLD TIMER1Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 1 Ҍ ̆ ԍ  

10 TIMER0_HOLD TIMER0Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 0 Ҍ ̆ ԍ Ȃ 

9 WWDGT_HOLD WWDGḠ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ WWDGT ̆ ԍ Ȃ 

8 FWDGT_HOLD FWDGTḠ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ FWDGT ̆ ԍ Ȃ 

7:6 TRACE_MODE[1:0] №  
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ᵝ ᴆ ᵝ ᵝ 

00̔ ԍ  

01̔ ԍ ғ ҹ 1 

10̔ ԍ ғ ҹ 2 

11̔ ԍ ғ ҹ 4 

5 TRACE_IOEN № ᶏ  

ᵝ ᴆ ᵝ ᵝ 

0̔ №  

1̔ № ᶏ  

4:3 Ḡ  Ḡ ᵝṿȂ 

2 STB_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ̆ AHB CK_IRC8M ᶫ̆ ₮ ̆

֟ ᵝȂ 

1 DSLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ̆ AHB CK_IRC8M ᶫȂ 

0 SLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ̆AHB Ȃ 
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14. ̂ADC̃ 

 ׃ .14.1

MCU ҉ ԅ 12ᵝ ̂ADC̃̆ ץ ԍ 16ҩ

2ҩῤ ҉ Ḥ Ȃ 18ҩ ADC ̆ ̆

ץ ᵞ ᵝ ᵝ Ḡ ҬȂ ҉

ᴆ └ ץ ⁞ MCU ῏ Ȃ 

14.2. Һ  

Â ̔ 

͠ ADC № ̔12βȁ10βȁ8β ȁ 6β № ̕ 

͠ ADC ̔12β№ ҹ2MSPsȂ№ ᵞ̆ ̕ 

͠ ╠ ‰ⱳ ̕ 

͠ ̕ 

͠ Ữ ̔ ᵝ ᵞ ᵝ ̕ 

͠ DMA Ȃ 

Â ῀ ̔ 

͠ 16ҩ ῀ ̕ 

͠ 1ҩῤ ᴰ (VSENSE)̕  

͠ 1ҩῤ ῀ (VREFINT)Ȃ 

Â ̔ 

͠ ᴆ̕ 

͠ ᴆ Ȃ 

Â ̔ 

͠ ҩ ̆ ѿ ↓ ̕ 

͠ ̆ ѿ ῀ ̕ 

͠ ̆ ῀ ̕ 

͠ ̕ 

͠ ̂ ԍΐ ңҩ ҩADC Ȃ̃ 

Â ṿ ⱳ ̔ Ȃ 

Â Ҭ ֟ ̔ 

͠ ↓ ̕ 

͠ ԊᴆȂ 

Â ̔ 

͠ 16β ̕ 

 2x⌠256x̕׆̆ ͠

͠ 8β ᵝȂ 

Â ᶫ ̔2.6V⌠3.6V̆ѿ ҹ3.3VȂ 

Â ῀ ̔VREFN ÒVIN ÒVREFPȂ 
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14.3. ῤ Ḥ  

14-1. ADC ₮ԅADC Ȃ 14-1. ADCῤ ῀Ḥ ₮ԅADCῤ Ḥ Ȃ

14-2. ADC͂ ӈ ₮ԅADC ӈ Ȃ 

14-1. ADCῤ ῀Ḥ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮  

VREFINT ῤ ₮  

14-2. ADC͂ ӈ 

  

VDDA ῀ ԍ VDD̆2.6VÒVDDAÒ3.6V 

VSSA ̆ ԍ VSS 

VREFP ADC ̆2.6 V Ò VREFP Ò VDDA 

VREFN ADC ̆VREFN = VSSA 

ADCx_IN[15:0] 16  

̔VDDA VSSA №≢ ⌠VDD VSSȂ 
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14.4. ⱳ  

14-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VSENSE

VREFP

VREFN

VDDA

VSSA

ε16 bitsζ

E
X

T
I_

1
1

T
IM

E
R

0
_
C

H
0

T
IM

E
R

0
_
C

H
1

T
IM

E
R

0
_
C

H
2

T
IM

E
R

1
_
C

H
1

A
P
B
 

B
U
S

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

VREFINT

 

14.4.1. ╠ ‰ⱳ  

╠ ‰ ̆ADC ѿҩ ‰ ̆ ҩ ԍ ADCῤ ̆ ⌠ADCҊ

Ȃ ‰ ̆ Ҍ ᶏ ADC̆ ⌠ ‰ Ȃ A/D ╠

‰ ᵬȂ ᴆ CLB=1 ‰ ∆ ̆ ‰ CLBβᴪѿ Ḡ 1̆

⌠ ‰ ̆ ᵝ ᴆ 0Ȃ 

ADC ᴆ (ɒ VDDAȁVREFP ץ )̆ ѿ ‰ ᵬȂ 

ῤ ‰ ADC_CTL1 RSTCLBβ Ȃ 

ᴆ ‰ ̔ 

1. ḠADCON=1̕ 

2. 14ҩCK_ADCץ ADC ̕ 

3. RSTCLB( )̕ 

4. CLB=1̕ 

5. ⌠CLB=0Ȃ 
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14.4.2. ADC  

CK_ADC └ ᶫ ̆ AHBȁAPB2 Ḡ ȂADC

ҹ 28MHzȂADC ץ RCU └ Ҭ № Ȃ 

14.4.3. ADCONᶏ  

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

ᵝ Ȃҹԅ ̆ ADCONβҹ0 ̆ADC ᴪ ῀ ȂADCᶏ

tsu ̆tsu ṿ ΎȂ 

14.4.4. ↓ 

ץ ѿҩ ↓̔ ↓Ȃ ↓ 16ҩ ̆ ҩ

ҹ Ȃ 

ADC_RSQ0 RL[3:0]ᵝ ԅ ҩ ↓ ↓ ȂADC_RSQ0~ADC_RSQ2

ԅ ↓ Ȃ 

14.4.5.  

 

Ҋ ĂDC_RSQ2 RSQ0[4:0]ᵝ ԅADC Ȃ ADCONβ

1̆ ѿ ᴆ ̆ADC ᴪ ѿҩ Ȃ 

14-2.  

CH2 CH2 CH2 CH2 CH2

EOC  

̆ ԍADC_RDATA Ҭ̆EOC ᴪ 1Ȃ

EOCIEβ 1̆ ֟ ѿҩҬ Ȃ 

↓ ᴆ ̔ 

1. ḠADC_CTL0 DISRC SMᵝץ ADC_CTL1 CTNᵝҹ0̕ 

2. RSQ0̕ 

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 
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ADC_CTL1 CTNβ 1 ᶏץ Ȃ Ҋ̆ADC

RSQ0[4:0] Ȃ ADCONβ 1̆ѿ ᴆ ֟ ĂDC

ᴪ Ȃ Ḡ ADC_RDATA ҬȂ 

14-3.  

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 ̕ 

4. ̆ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ Ȃ 

 

ץ ADC_CTL0 SMβ 1 ᶏ Ȃ Ҋ̆ADC

ADC_RSQ0~ADC_RSQ2Ҭ Ȃѿ ADCONβ 1̆

ᴆ ֟ ̆ADC ᴪѿҩ ѿҩ ↓ Ȃ

Ữ ADC_RDATA ҬȂ ↓ ̆EOCβ 1Ȃ EOCIE 1̆

֟ Ҭ Ȃ ↓ ᵬ Ҋ ĂDC_CTL1 DMAβ ҹ

1Ȃ 

ADC_CTL1 CTNβ Ӟ 1̆ ↕ ↓ ӊ ̆ ҩ ꜚ

Ȃ 
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14-4. ̆ғ  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7

CH12 CH17

 

↓ ᴆ ̔ 

1. ADC_CTL0 SMᵝ ADC_CTL1 DMAᵝҹ1̕ 

2. ADC_RSQx ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETERC ETSRCᵝ̕ 

4. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

6. EOC ᵝ 1̕ 

7. Ώ0 EOC ᵝȂ 

14-5. ̆ ᶏ  

CH2 CH1 CH5 CH7 CH11 CH2 CH1
· · 

·

EOC

ѿҩ ↓ , RL=4

CH5 CH7 CH11 CH2

 

 

ԍ ↓̆ ADC_CTL0 DISRCᵝ 1 ̆ ↓ᶏ Ȃ

Ҋ ץ ѿ nҩ ↓ (nҌ 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 ↓ ĔOC

ᵝ 1Ȃ EOCIEᵝ 1 ֟ ѿҩҬ Ȃ 

14-6.  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7, DISNUM=3'b010

CH12 CH17 CH5

 

↓ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝ ADC_CTL1 DMAᵝҹ1̕ 

2. ADC_CTL0 DISNUM[2:0]ᵝ̕ 

3. ADC_RSQx ADC_SAMPTx ̕ 
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4. ̆ ADC_CTL1 Ҭ ETERC ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ0 EOC ᵝȂ 

14.4.6. ṿ ⱳ  

ADC_CTL0 RWDENᵝ 1̆ ᶏ ↓ ⱳ Ȃ ⱳ ԍ

ṿȂ ADC ᵞԍᵞ ṿ ԍ ṿ ̆

ADC_STAT WDEβ 1Ȃ WDEIEβ 1̆ ֟ Ҭ ȂADC_WDHT

ADC_WDLT ᵞ ṿȂῤ ӊ╠ ̆ ṿҍ

ADC_CTL1 DALβ ῏ȂADC_CTL0 RWDEN̆WDSC

WDCHSEL[4:0]ᵝ ץ ѿ Ȃ 

14.4.7. Ữ  

ADC_CTL1 DALβ Ữ Ȃ 

ᵝ Ҭ̆12/10/8/6β ̆ Ҋ 14-7. 12ᵝ Ữ ̆

14-8. 10ᵝ Ữ ̆ 14-9. 8β Ữ 14-10. 6β Ữ Ȃ 

14-7. 12ᵝ Ữ  

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

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

DAL=0

DAL=1  

14-8. 10ᵝ Ữ  

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

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

DAL=0

DAL=1  
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14-9. 8β Ữ  

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

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

DAL=0

DAL=1  

14-10. 6β Ữ  

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

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

DAL=0

DAL=1  

14.4.8.  

ADC ᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0

ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ץ Ҍ Ȃ 12β №

’Ҋ̆ = +12.5ҩCK_ADC Ȃ 

ᶛ ̔ 

CK_ADC = 14MHz̆ ҹ 1.5ҩ ̆ Ӈ ҹ̔ά1.5+12.5έҩ CK_ADC

̆ 1usȂ 

14.4.9.  

῀ ҉ ץ ↓ Ȃ ↓ ADC_CTL1

ETSRC[2:0]ᵝ └Ȃ 

14-3. ADC0ADC1  

ETSRC[2:0]   

000 TIMER0_CH0 

ᴆ  

001 TIMER0_CH1 

010 TIMER0_CH2 

011 TIMER1_CH1 

100 TIMER2_TRGO 

101 TIMER3_CH3 

110 
EXTI11/ 

TIMER7_TRGO 

111 SWRCST ᴆ  
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14-4. ADC2  

ETSRC[2:0]   

000 TIMER2_CH0 

ᴆ  

001 TIMER1_CH2 

010 TIMER0_CH2 

011 TIMER7_CH0 

100 TIMER7_TRGO 

101 TIMER4_CH0 

110 TIMER4_CH2 

111 SWRCST ᴆ  

14.4.10. DMA  

DMA ̆ ץ ADC_CTL1 DMAβ ᶏ ̆ ԍᴰ ↓ ҩ

ȂADC ↓ѿҩ ֟ ѿҩ DMA ̆DMA ⌠

ץ ADC_RDATA׆ ᴰ ⌠ Ȃ 

̔ ADC0ADC2DMAⱳ ̆ADC1 ץ ADC Ҋᴰ Ȃ 

14.4.11. ADCῤ  

ADC_CTL1 TSVRENβ 1 ᶏץ ᴰ (ADC0_CH16)VREFINT

(ADC0_CH17)Ȃ ᴰ ץ ᴆ Ȃᴰ ₮ ADC

Ȃ ᴰ ҹ ts_temp ҡsȂ ᴰ Ҍ ̆ ᵝ

TSVRENβ ץ ῒ ԍ Ȃ 

ᴰ ₮ ᴪ ̆ ԍ ֟ ̆

Ẓ ᴪ Ҍ ( 45°C) Ȃῤ ᴰ ԍ ̆ Ҍ

ԍ Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩẒ

Ȃ 

ῤ  (VREFINT) ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINTῤ

⌠ADC0_CH17῀ Ȃ 

ᶏ ᴰ ᴆ ̔ 

1. ᴰ ̂ADC_IN16̃ ↓ ҹts_temp us 

2. ᵝADC_CTL1 Ҭ TSVRENᵝ̆ᶏ ᴰ  

3. ᵝADC_CTL1 ADCONᵝ̆ ADC  

ADC׆ .4 Ҭ ᴰ Vtemperaturĕ Ҋ Ὲ ₮

̔ 

 (ÁC) = {(V25 ï Vtemperature) / Avg_Slope} + 25 

V25̔ ῤ ᴰ 25ÁCҊ ̆ῖ ṿ ΎȂ 

Avg_Slope̔ ҍῤ ᴰ ṿ ̆ῖ ṿ ΎȂ 
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14.4.12. № (DRES) 

ADC№ ץ ADC_OVSAMPCTLҬ DRES[1:0]ᵝ Ȃ ԍ ֓Ҍ

̆ ᶏץ ᵞ № Ȃ ADCONβҹ0 ̆

ḱ DRES[1:0]ṿȂ ᵞ № ⁞ Ȃ мпπрΦ Ҍ №

ǘ/hb± ̆ ᵞ № ⁞ tADCȂ 

14-5. Ҍ № tCONV  

DRES[1:0] 

bits 

tCONV (ADC clock 

cycles) 

tCONV(ns) at 

fADC= 28MHz 

tSMPL(min)(ADC 

clock cycles) 

tADC (ADC clock 

cycles) 

tADC(us) at fADC= 

28MHz 

12 12.5 446 ns 1.5 14 500 ns 

10 10.5 375 ns 1.5 12 429 ns 

8 8.5 304 ns 1.5 10 357 ns 

6 6.5 232 ns 1.5 8 286 ns 

14.4.13. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ16β Ȃῒ ṿ ҊῈ ₮̆ῒҬN M ṿ

ץ ̆ ᾝ ץ ADC_OVSAMPCTL OVSENβ ᶏ ̆

ץ ᵞ ₮ ҹףᴇ̆ № ȂDout(n) ADC ₮ nҩ Ḥ

̔ 

2ÅÓÕÌÔzВ $ Î                               (12-1) 

҉ ᴆ ᾝ ңҩⱳ ̔ ᵝ Ȃ N ADC_OVSAMPCTL

OVSR[2:0]ᵝ ӈ̆ ṿ ҹ 2x⌠ 256xȂ M ӈѿҩ 8ᵝ

̆ ADC_OVSAMPCTLOVSS[3:0]ᵝ Ȃ 

ᾝ ѿҩ 20β (256*12ᵝ) ṿȂ ᾢ̆ ҩṿ ̆ ᵝ ▼

ᵩ №Ῥ ѿҩ ᵌṿ̆ ᵝᴪ ֽ̆Ḡ ᵞ 16β ᵝᵬҹ

ṿᴰ῀ ҬȂ 
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14-11. 20ᵝ⌠16β  

 20ᵝ

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀

 

̔ ᵝ Ҭ 16ᵝ̆ Ӈ ᵝ ᴪ Ȃ 

14-12. 5ᵝ ᶛ ѿҩ׆ 20 ᵝ ṿ 16 ᵝ ṿ ᶛ

Ȃ 

14-12. 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

 

14-6. NM ₮ṿ̂ № ̃ ₮ԅ N M ̆∆

ṿҹ 0xFFFȂ 

14-6. NM ₮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 

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

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

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

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

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

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

‰ ̆ Ҍᴪ ̔ ҩ ↓ Ҭ

ׅ Ḡ Ȃ Nҩ ᴪ֟ ѿҩ ̆ѿҩ ᴇ ҹ̔ 

NĬtADC=NĬ(tSMPL+tCONV)                      (14-2) 

14.5. ADC  

ҩADC ֟ Ҭ̆ ᶏץ ADC Ȃ ADC Ҋ̆ ADC_CTL0

ҬSYNCM[3:0]ᵝ ̆ ꜚ ץ ADC0 ADC1 ֜ Ȃ 

Ҋ̆ Ԋᴆ ̆ADC0 ᴆ ׆̆

ᾧ Ҍ Ȃ ̆ ԍADC0 ADC1 ᶏ Ȃ 

ADC 14-7. ADC Ȃ 

14-7. ADC  

SYNCM[3: 0]  

0000  

0110  

0111 ֜  

1000 ֜  

ADC Ҋ̆ ᶏDMAҌ ̆Ӟ DMA ᵝ̆ADC1 ץ ADC0

Ȃ 

ADC 14-13. ADC Ȃ 
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14-13. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VSENSE

VREFINT

EXTI11

A
P
B
 

B
U
S

ADC0

 (Һ )

ADC1

׆)  )

ε16 bitsζ

ε16 bitsζ

└

 

14.5.1.  

Ҋ̆ ҩ ADC ᵬ̆ԑҌ Ȃ 

14.5.2.  

↓̆ ԍ ADC0 ↓̂ ADC_CTL1

ETSRC[2:0]‗ ̃̆ ADC1 ↓ ҹ ᴆ Ȃ 

ADC0ADC1 Ԋᴆ ̆ ADC0ADC1 ↓ ̆ᴪ֟ ѿҩ

EOCҬ ̂ ҩADCҬ ᶏ Ȃ̃ 14-14. ԍ10ҩ

Ȃ 

32β ADC_RDATA ̂ [15: 0]ᵝ ԍḠ ADC0 ̆[31: 16]ᵝ

ԍḠ ADC1 ̃̆32 ᵝ DMA ADC_RDATA Ҭ ᴰ ⌠

SRAMȂ 

̔ 

1̈ ңҩADC ᶏ ԅ ̆ Ḡ Ҍ ѿ ᶏ Ȃ 

2̈ ңҩADC ѿ ┴ ңҩ ̆ Ȃ 
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14-14. ԍ10ҩ  

CH0 CH1 CH2 CH3

CH4 CH5 CH6 CH7

ADC0

ADC1

CH8

CH12

· · ·

· · ·

CH9

CH13

CH0

CH4

· · ·

· · ·

CH1

CH5

EOC

 

14.5.3. ֜  

֜ ԍңҩADC ↓ ѿҩ ̆̆ ԍ ADC0

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

7ҩ ADC ꜚȂ 

ADC0 ADC1 CTNᵝ ᵝ̆ ↓ ңҩ ADCҬ ҌẢ Ȃ

14-15. ↓҉ ֜ Ȃ 

32ᵝ ADC_RDATA ̂[15: 0]ᵝ ԍḠ ADC0 [̆31: 16]ᵝ ԍ

Ḡ ADC1 ̃Ȃ ADC0 ֟ EOC Ҭ ( ᵝ EOCIE ᵝ)̆

32ᵝ DMA ADC_RDATAҬ ᴰ ⌠ SRAMȂ 

̔ңҩ ADC ԍ 7ҩ ADC Ȃ 

14-15. ↓҉ ֜ ̂ңҩADC CTN=1̃ 

CH1ADC0

ADC1
· · ·

· · ·

EOC(ADC1 )

EOC(ADC0)

CH1 CH1 CH1

CH1 CH1 CH1 CH1

7 CK_ADC cycles

 

14.5.4. ֜  

ԍңҩ ADC ↓̂ ѿҩ ̃̆ ԍ ADC0 ↓

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

14ҩADC ꜚ̆ ADC0ꜚ 14ҩ ̆ADC1Ῥ ꜚȂ 

Ҋ̆Ҍ ᶏ ̆ ҹ Ҋ ңҩ ADCҬ

ҌẢ ̆ 14-16. ↓ ҉ ֜ Ȃ 

32β ADC_RDATA ̂[15: 0]ᵝ ԍḠ ADC0 [̆31: 16]ᵝ ԍ

Ḡ ADC1 ̃Ȃ ADC0 ֟ EOC Ҭ ( ᵝ EOCIE ᵝ)̆

32ᵝ DMA ADC_RDATAҬ ᴰ ⌠ SRAMȂ 
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̔ ᾛ ԍ 14 ҩ CK_ADC ׆̆ ᾧ ADC0 ADC1

₮ Ȃ 

14-16. ↓ ҉ ֜  

CH1ADC0

ADC1
· · ·

· · ·

EOC(ADC0 )

EOC(ADC1)

CH1 CH1 CH1

CH1 CH1 CH1 CH1

14 CK_ADC 

cycles
14 CK_ADC 

cycles

 

 

14.6. Ҭ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔  

Â ↓ ̕ 

Â ԊᴆȂ 

Ҭ ᶏ ᵝ ᶏ ᶏ Ȃ 

ADC0 ADC1 Ҭ ⌠ Ҭ ̆ ADC2 ⌠ѿҩ Ҭ Ȃ 
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14.7. ADC  

ADC0 ̔0x4001 2400 

ADC1 ̔0x4001 2800 

ADC2 ̔0x4001 3C00 

14.7.1. ̂ADC_STAT̃ 

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  STRC Ḡ  EOC WDE 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 STRC ↓  

0̔  

1̔  

↓ ᴆ ᵝ̆ ᴆΏ 0 Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 EOC ↓  

0̔  

1̔  

↓ ᴆ ᵝ̆ ᴆΏ 0 ADC_RDATA Ȃ 

0 WDE Ԋᴆ  

0̔ Ԋᴆ 

1̔֟ Ԋᴆ 

ADC_WDLT ADC_WDHT ṿ ᴆ 1̆ ᴆ

Ώ 0 Ȃ 

14.7.2. └ 0̂ ADC_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 
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(32ᵝ) Ȃ 

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

Ḡ  RWDEN Ḡ  SYNCM[3:0] 

 rw  rw 

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

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

rw  rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 RWDEN ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

22:20 Ḡ  Ḡ ᵝṿȂ 

19̔16 SYNCM[3: 0]  

֓ᵝ ԍ  

0000̔  

0110̔  

0111̔ ֜  

1000̔ ֜  

̔1̃ ֓ᵝ ԍ ADC0̕2̃ ᴋᵥ ӊ╠῏ Ȃ 

15:13 DISNUM[2:0] Ҋ  

DISNUM[2:0]+1 

12 Ḡ  Ḡ ᵝṿȂ 

11 DISRC ↓  

0̔  

1̔ ᶏ  

10 Ḡ  Ḡ ᵝṿȂ 

9 WDSC Ҋ̆  

0̔  

1̔  

8 SM  

0̔  

1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿȂ 

6 WDEIE WDEҬ ᶏ  

0̔Ҭ  
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1̔Ҭ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔Ҭ  

1̔Ҭ 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 

01101̔ADC  13 

01110̔ADC  14 

01111̔ADC  15 

10000̔ADC  16 

10001̔ADC  17 

ῒזṿḠ Ȃ 

 ̔ ADC0 ῀ 16 17№≢ ⌠ ᴰ VREFINTȂADC1

῀ 16 17ῤ ⌠ VSSAȂ 

ADC2 ῀ 16 17ῤ ⌠ VSSAȂ 

14.7.3. └ 1̂ ADC_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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

 rw rw  rw rw  

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

Ḡ  DAL Ḡ . DMA Ḡ  RSTCLB CLB CTN ADCON 

 rw  rw  rw rw rw rw 

 

ᵝ/ᵝ    
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31̔24 Ḡ  Ḡ ᵝṿȂ 

23 TSVREN ADC0 16 17ᶏ  

0̔ADC0 16 17  

1̔ADC0 16 17ᶏ  

22 SWRCST ↓ Ȃ 

ETSRC 111̆ ᵝ ó1ô ↓ Ȃ ᴆ ᵝ̆ ᴆ ̆

̆ ᴆ Ȃ 

21 Ḡ  Ḡ ᵝṿȂ 

20 ETERC ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

19̔17 ETSRC[2̔0] ↓  

ԍ ADC0ҍ ADC1̔ 

000̔ 0 CH0 

001̔ 0 CH1 

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  

16:12 Ḡ  Ḡ ᵝṿȂ 

11 DAL  

0̔ ᵞ ᵝ  

1̔ ᵝ  

10̔9 Ḡ  Ḡ ᵝṿȂ 

8 DMA DMA ᶏ   

0̔DMA  

1̔DMA ᶏ  
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7̔4 Ḡ  Ḡ ᵝṿȂ 

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 

14.7.4. 0̂ ADC_SAMPT0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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 ᵝṿȂ 

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

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

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

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

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

8:6 SPT12[2:0] SPT10[2:0]  
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5:3 SPT11[2:0] SPT10[2:0]  

2:0 SPT10[2:0]  

000̔ ҹ1.5  

001̔ ҹ7.5  

010̔ ҹ13.5  

011̔ ҹ28.5  

100̔ ҹ41.5  

101̔ ҹ55.5  

110̔ ҹ71.5  

111̔ ҹ 239.5  

14.7.5. 1̂ ADC_SAMPT1̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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

 rw rw rw rw rw 

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

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

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

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

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

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

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

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

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

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

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

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

2:0 SPT0[2:0]  

000̔ ҹ1.5  

001̔ ҹ7.5  
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010̔ ҹ13.5  

011̔ ҹ28.5  

100̔ ҹ41.5  

101̔ ҹ55.5  

110̔ ҹ71.5  

111̔ ҹ 239.5  

14.7.6. ṿ ̂ADC_WDHT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

(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  WDHT[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDHT[11:0] ᶷ ṿ 

֓ᵝ ӈԅ ᶷ ṿȂ 

14.7.7. ᵞ ṿ ̂ADC_WDLT̃ 

Ẓ ̔0x28 

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  WDLT[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDLT[11:0] ᵞᶷ ṿ 

֓ᵝ ӈԅ ᵞᶷ ṿȂ 
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14.7.8. ↓ 0̂ ADC_RSQ0̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RL[3:0] RSQ15[4:1] 

 rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 RL[3:0] ↓  

↓Ҭ ҹ RL[3:0]+1Ȃ 

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]  

14.7.9. ↓ 1̂ ADC_RSQ1̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RSQ11[4:0] RSQ10[4:0] RSQ9[4:1] 

 rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

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

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

14.7.10. ↓ 2̂ ADC_RSQ2̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

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

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

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

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

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

4:0 RSQ0[4:0] (0..17)Ώ῀ ֓ᵝ nҩ  

14.7.11. ̂ADC_RDATÃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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 
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ᵝ/ᵝ    

31:16 ADC1RDTR[15:0] ADC1  

ADC0̔ Ҋ̆ ֓ᵝ ADC1 Ȃ 

֓ᵝ ADC0Ҭᶏ Ȃ 

15:0 RDATA[15:0]  

֓ᵝ ԅ ̆ Ȃ 

14.7.12. └ ̂ADC_OVSAMPCTL̃ 

Ẓ ̔0x80 

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  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 Ȃ 

0̔ ѿҩ  

1̔ ԍ ѿ ̆ ̂OVSR[2:0]̃

‗  

̔ ADCON= 0ᴆ ᾛ Ώ ᵝ( ) 

8:5 OVSS[3:0] ᵝ 

ᵝ ᴆ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1β  

0010̔ 2β  

0011̔ 3β  
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0100̔ 4β  

0101̔ 5β  

0110̔ 6β  

0111̔ 7β  

1000̔ 8β  

ῒזṿḠ Ȃ 

: ADCON=0ᴆ ᾛ Ώ ᵝ( )Ȃ 

4:2 OVSR[2:0]  

֓ᵝ ӈԅ Ȃ 

000̔2x 

001̔4x 

010̔8x 

011̔16x 

100̔32x 

101̔64x 

110̔128x 

111̔256x 

: ADCON=0ᴆ ᾛ Ώ ᵝ( )Ȃ 

1 Ḡ  Ḡ ᵝṿ 

0 OVSEN ᶏ  

ᵝ ᴆ Ȃ 

0:   

1:  ᶏ  

: ADCON=0ᴆ ᾛ Ώ ᵝ( )Ȃ 
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15. ̂DAC̃ 

 ׃ .15.1

/ ץ 12β ҹ ҉ ₮Ȃ ץ 8β

12β ̆ Ȃ ᶏ ԅ ̆DMA ԍ ῀ Ȃ 

₮ ̆ ≠ץ DAC ₮ ‖ ꜚ ⱬȂ 

ҩDAC ңҩ ץ ᵬȂ 

15.2. Һ  

DAC Һ Ҋ̔ 

Â 8β 12β № ̕ 

Â ̕ 

Â DMAⱳ ̕ 

Â ̕ 

Â Ԋᴆ ̕ 

Â ῤ ‖ ̕ 

Â ῀ VREFP̕  

Â ̂LSFR ҈ ̃̕  

Â DACx ̕ 

15-1. DAC ҹDAC ̆ 15-1. DAC ₮ԅ Ȃ 

15-1. DAC  

DAC └

SWTRx

EXTI_9

└

D
D

M
A

 E
N

x

D
T
E

N
x

D
M

A
 r
e
q
u
e
st

x

OUTx_DH
( )

OUTx_DO

12-bit 12-bit

DAC_ENx

‖

DBOFFx

V
D

D
A

V
R

E
F
P

D
W

B
W

x
[3

:0
]

D
W

M
x[

1
:0

]

V
S

S
A

TIMERx_
TRGO

DAC

12-bit 12-bit

D
A

C
y_

O
U

T
x
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15-1. DAC 

  Ḥ  

VDDA  ῀̆  

VSSA  ῀̆  

VREFP DAC  ῀̆  

DACy_OUTx DAC ₮ ₮Ḥ  

Ҋ ↓₮ԅDAC ҍ ₮Ḥ Ȃ 

15-2. DACҍ ₮ 

 DAC0 

 0 1 

DAC ₮ I/O PA4 PA5 

DAC ₮ BUFFER

ⱳ  
  

ᴆ ⱳ   

EXTI Ḥ  EXTI_9 

TIMER Ḥ  

TIMER1_TRGO 

TIMER2_TRGO 

TIMER3_TRGO 

TIMER4_TRGO 

TIMER5_TRGO 

TIMER6_TRGO 

̔ ᶏ DAC ╠̆GPIÔ DAC ₮I/Õ ҹ Ȃ 

15.3. ⱳ  

15.3.1. DACᶏ  

DAC_CTL0 Ҭ DENxβ 1̆ ץ DAC ҉ ̆DAC ῃ ꜚ

tWAKEUP Ȃ 

15.3.2. DAC ₮ ‖ 

ҹԅ ᵞ ₮ ̆ ’Ҋ ꜚ ̆ ҩ DAC ῤ

ԅѿҩ ₮ ‖ Ȃ 

’Ҋ̆ ₮ ‖ ̆ ץ DAC_CTL0 DBOFFxβ

῏ ‖ Ȃ 

15.3.3. DAC  

ԍ 12ᵝ DACḠ ̂OUTx_DH̃̆ ץ DAC_OUTx_R12DHȁ
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DAC_OUTx_L12DHDAC_OUTx_R8DHҬ ᴋ ѿҩ Ώ῀ Ȃ

ⱴ ⌠DAC_OUTx_R8DH ̆ 8β ᵝ ̆4β ᵞ ᵝ └

ҹ4Ωb0000Ȃ 

15.3.4. DAC  

DAC ץ ᴆ Ḥ ҉ Ȃ ץ DAC_CTL0 Ҭ

DTENxβ ᶏ Ȃ ץ DAC_CTL0 ҬDTSELxᵝ ̆ 15-3. 

DAC Ȃ 

15-3. DAC  

DTSELx[2:0]   

3bô000 TIMER5_TRGO 

ᴆ  

3bô001 TIMER2_TRGO 

3bô010 TIMER6_TRGO 

3bô011 TIMER4_TRGO 

3bô100 TIMER1_TRGO 

3bô101 TIMER3_TRGO 

3bô110 EXTI_9 

3bô111 SWTR ᴆ  

TIMERx_TRGOḤ ̆ ᴆ DAC_SWT SWTRx

ᵝ Ȃ 

15.3.5. DAC  

ᶏ ԅ ̂ DAC_CTL0 DTENxβ̃̆ Ԋᴆ

̆DACḠ ̂OUTx_DH̃ᴪ ⌠DAC ₮ ̂DAC_OUTx_DÕȂ

ᶏ ’Ҋ̆DACḠ ̂OUTx_DH̃ᴪ ꜚ ⌠ DAC ₮

̂DAC_OUTx_DOȂ̃ 

DACḠ ̂OUTx_DH̃ⱴ ⌠ DAC_OUTx_DO ̆ tSETTLINGӊ ̆

₮ ̆tSETTLINGṿҍ ₮ ῏Ȃ 

15.3.6. DAC  

ң ץ ⱴ ⌠ DAC ₮ ̔LFSR ҈ Ȃ ץ

DAC_CTL0 DWMxβ Ȃ ṿ ץ DAC_CTL0

DAC ᵝ ̂DWBWx̃β Ȃ 

LFSR ̔ DAC └ Ҭ ѿҩ ᵝ ̂LFSR̃Ȃ Ҋ L̆FSR

ṿҍ OUTx_DHṿ ⱴ ̆ Ώ῀⌠ DAC ₮ ̂DAC_OUTx_DOȂ̃

DAC ᵝ ԍ12 ̆LFSRṿ ԍLFSR ᵞ DWBWxβ̆ ᵝ Ȃ 
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15-2. DAC LFSR 

>= 1

=1

10 119876543210

12

X
12

X
6

X
4

X
1

X
0

NOR

XOR

 

҈ ̔҈ ṿҍ OUTx_DHṿ ⱴ ̆ Ώ῀⌠ DAC ₮

̂DAC_OUTx_DOȂ̃҈ ṿ ṿҹ 0̆ ṿҹ(2 << DWBWx) - 1Ȃ 

15-3. DAC҈  

(2<<DWBWx)-1 

DACx_OUTy_DH 
value

 

15.3.7. DAC ₮  

DAC ҉ ₮ ‗ԍҊ ̔ 

VDAC_OUT=VREFP*OUTx_DO/4096                   ɉρυȤρɊ 

῀ ₮ ̆ ₮ ҹ0⌠VREFPȂ 

15.3.8. DMA  

ᶏ ’Ҋ̆ DAC_CTL0 DDMAENxᵝ ᶏ DMA Ȃ

ᴆ Ṝ̂Ҍ ᴆ ̃̆↕֟ ѿҩ DMA Ȃ 
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15.3.9. DAC  

DAC ңҩ ᵬ ̆ҹԅ Ҭ ≠ ̆DAC ңҩ

ץ ҹ Ȃ Ҭ̆DAC OUTx_DHDAC_OUTx_DOṿ

Ȃ 

3ҩ ԍⱴ OUTx_DHṿ̆№≢ ̔DACC_R8DHȁDACC_R12DH

DACC_L12DH̆ ῒҬ ᴋ ѿҩ ꜚDAC ңҩ Ȃ 

ᶏ ԅ ̆DACңҩ DTENxβ 1̆ DTSEL0/1Ḡ

Ȃ 

ᶏ ԅDMAⱳ ̆DACᴋѿ DDMAENxβ Ȃ 

ᵝ ץ ᶏ ’ ҹ Ҍ Ȃ 
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15.4. DAC  

DAC0 ̔0x4000 7400 

15.4.1. DACx└  (DAC_CTL0) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  

DDMA 

EN1 

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  

DDMA 

EN0 

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 DACx_OUT1 DMAᶏ  

0̔DACx_OUT1 DMA  

1̔DACx_OUT1 DMA ᶏ  

27:24   DWBW1[3:0] DACx_OUT1 ᵝ  

֓ᵝ ԅ DACx_OUT1 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ

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

1ȂῒҬ̆nҹ ᵝ Ȃ 

0000̔ Ḥ ᵝ ҹ 1 

0001̔ Ḥ ᵝ ҹ 2 

0010̔ Ḥ ᵝ ҹ 3 

0011̔ Ḥ ᵝ ҹ 4 

0100̔ Ḥ ᵝ ҹ 5 

0101̔ Ḥ ᵝ ҹ 6 

0110̔ Ḥ ᵝ ҹ 7 

0111̔ Ḥ ᵝ ҹ 8 

1000̔ Ḥ ᵝ ҹ 9 

1001̔ Ḥ ᵝ ҹ 10 

1010̔ Ḥ ᵝ ҹ 11 

Ó1011̔ Ḥ ᵝ ҹ12 

23:22 DWM1[1:0] DACx_OUT1  

֓ᵝ ԅ DACx_OUT1 ᶏ (DTEN1=1) ’Ҋ̆DACx_OUT1
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Ȃ 

00̔  

01̔LFSR  

1x̔҈  

21:19 DTSEL1[2:0] DACx_OUT1  

֓ᵝֽ DTEN=1 ԍ DAC Ԋᴆ ᶏ Ȃ 

000̔TIMER5 TRGO  

001̔TIMER2 TRGO 

010̔TIMER6 TRGO 

011̔TIMER4 TRGO  

100̔TIMER1 TRGO  

101̔TIMER3 TRGO 

110̔ Ҭ 9 

111̔ ᴆ  

18 DTEN1 DACx_OUT1 ᶏ  

0̔DACx_OUT1  

1̔DACx_OUT1 ᶏ  

17 DBOFF1 DACx_OUT1 ₮ ‖ ῏  

0̔DACx_OUT1 ₮ ‖ ץ̆ ᵞ ₮ ̆ ꜚ ⱬ 

1̔DACx_OUT1 ₮ ‖ ῏  

16 DEN1 DACx_OUT1ᶏ  

0̔DACx_OUT1  

1̔DACx_OUT1ᶏ  

15:13 Ḡ  Ḡ ᵝṿ 

12 DDMAEN0 DACx_OUT0 DMAᶏ  

0̔DACx_OUT0 DMA  

1̔DACx_OUT0 DMA ᶏ  

11:8   DWBW0[3:0] DACx_OUT0 ᵝ  

֓ᵝ ԅ DACx_OUT0 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ

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

1ȂῒҬ̆nҹ ᵝ Ȃ 

0000̔ Ḥ ᵝ ҹ 1 

0001̔ Ḥ ᵝ ҹ 2 

0010̔ Ḥ ᵝ ҹ 3 

0011̔ Ḥ ᵝ ҹ 4 

0100̔ Ḥ ᵝ ҹ 5 

0101̔ Ḥ ᵝ ҹ 6 

0110̔ Ḥ ᵝ ҹ 7 

0111̔ Ḥ ᵝ ҹ 8 

1000̔ Ḥ ᵝ ҹ 9 
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1001̔ Ḥ ᵝ ҹ 10 

1010̔ Ḥ ᵝ ҹ 11 

Ó1011̔ Ḥ ᵝ ҹ12 

7:6 DWM0[1:0] DACx_OUT0  

֓ᵝ ԅ DACx_OUT0 ᶏ (DTEN0=1) ’Ҋ̆DACx_OUT0

Ȃ 

00̔  

01̔LFSR  

1x̔҈  

5:3 DTSEL0[2:0] DACx_OUT0  

֓ᵝֽ DTEN=1 ԍ DAC Ԋᴆ ᶏ Ȃ 

000̔TIMER5 TRGO  

001̔TIMER2 TRGO 

010̔TIMER6 TRGO 

011̔TIMER4 TRGO  

100̔TIMER1 TRGO  

101̔TIMER3 TRGO 

110̔ Ҭ 9 

111̔ ᴆ  

2 DTEN0 DACx_OUT0 ᶏ  

0̔DACx_OUT0  

1̔DACx_OUT0 ᶏ  

1 DBOFF0 DACx_OUT0 ₮ ‖ ῏  

0̔DACx_OUT0 ₮ ‖ ץ̆ ᵞ ₮ ̆ ꜚ ⱬ 

1̔DACx_OUT0 ₮ ‖ ῏  

0 DEN0 DACx_OUT0ᶏ  

0̔DACx_OUT0  

1̔DACx_OUT0ᶏ  

15.4.2. DACxᴆ  (DAC_SWT) 

Ẓ ̔0x04 

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  SWTR1 SWTR0 

 w w 
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ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 SWTR1 DACx_OUT1 ᴆ ̆ ᴆ Ȃ 

0̔ ᴆ  

1̔ ᴆ ᶏ  

0 SWTR0 DACx_OUT0 ᴆ ̆ ᴆ Ȃ 

0̔ ᴆ  

1̔ ᴆ ᶏ  

15.4.3. DACx_OUT0 12ᵝ Ḡ  (DAC_OUT0_R12DH) 

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 

Ḡ  OUT0_DH[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

15.4.4. DACx_OUT0 12ᵝ Ḡ  (DAC_OUT0_L12DH) 

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 

OUT0_DH[11:0] Ḡ  

rw  
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

15.4.5. DACx_OUT0 8ᵝ Ḡ  (DAC_OUT0_R8DH) 

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 

Ḡ  OUT0_DH[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 OUT0_DH[7:0] DACx_OUT0 8ᵝ  

֓ᵝ ԅ DACx_OUT0 8ᵝ ᵝȂ 

15.4.6. DACx_OUT1 12ᵝ Ḡ  (DAC_OUT1_R12DH) 

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 

Ḡ  OUT1_DH[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT1_DH[11:0] DACx_OUT1 12ᵝ  
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֓ᵝ ԅ DACx_OUT1 Ȃ 

15.4.7. DACx_OUT1 12ᵝ Ḡ  (DAC_OUT1_L12DH) 

Ẓ ̔0x18 

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 

OUT1_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT1_DH[11:0] DACx_OUT1 12ᵝ  

֓ᵝ ԅ DACx_OUT1 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

15.4.8. DACx_OUT1 8ᵝ Ḡ  (DAC_OUT1_R8DH) 

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  OUT1_DH[7:0] 

 rw 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 OUT1_DH[7:0] DACx_OUT1 8ᵝ  

֓ᵝ ԅ DACx_OUT1 8ᵝ ᵝȂ 
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15.4.9. DACx 12β Ḡ  (DACC_R12DH) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  OUT1_DH[11:0] 

 rw 

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

Ḡ  OUT0_DH[11:0] 

 rw 

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿ 

27:16 OUT1_DH[11:0] DACx_OUT1 12ᵝ  

֓ᵝ ԅ DACx_OUT1 Ȃ 

15:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

15.4.10. DACx 12β Ḡ  (DACC_L12DH) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

OUT1_DH[11:0] Ḡ  

rw  

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

OUT0_DH[11:0] Ḡ  

rw  

 

ᵝ/β    

31:20 OUT1_DH[11:0] DACx_OUT1 12β  

֓ᵝ ԅ DACx_OUT1 Ȃ 

19:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 
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3:0 Ḡ  Ḡ ᵝṿ 

15.4.11. DACx 8β Ḡ  (DACC_R8DH) 

Ẓ ̔0x28 

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 

OUT1_DH [7:0] OUT0_DH [7:0] 

rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:8 OUT1_DH[7:0] DACx_OUT1 8ᵝ  

֓ᵝ ԅ DACx_OUT1 8ᵝ ᵝȂ 

7:0 OUT0_DH[7:0] DACx_OUT0 8ᵝ  

֓ᵝ ԅ DACx_OUT0 8ᵝ ᵝȂ 

15.4.12. DACx_OUT0 ₮  (DAC_OUT0_DO) 

Ẓ ̔0x2C 

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  OUT0_DO [11:0] 

 r 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DO [11:0] DACx_OUT0₮Ȃ 

֓ᵝҹ ̆ Ữ DACx_OUT0 Ȃ 
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15.4.13. DACx_OUT1 ₮  (DAC_OUT1_DO) 

Ẓ ̔0x30 

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  OUT1_DO [11:0] 

 r 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT1_DO [11:0] DACx_OUT1₮Ȃ 

֓ᵝҹ ̆ Ữ DACx_OUT1 Ȃ 
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16. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ԅ Ṝ̆ᴪ ѿҩ ᵝȂ ᵬ

Ṝ Ảץ Ȃ 

16.1. ̂FWDGT̃ 

 ׃ .16.1.1

̂FWDGT̃ ̂IRC40K̃Ȃ ᶏҺ ̆FWDGTᶭ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠0̆ ᴪ֟ ѿҩ ᵝȂᶏ

ΏḠ ⱳ ץ ᾧ ṿ Ȃ 

16.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ ̆ Ҋ ṿ ⌠0 ֟ ᵝ̕ 

Â ̆ Һ ̂ᶛ Ҋ̃ ׅ ᵬ̕ 

Â Ҭ ᴆ └ᵝ̆ └ ҉ ꜚ ꜚ

̕ 

Â ץ Ҋ Ả ᵬȂ 

16.1.3. ⱳ  

ѿҩ8 № ѿҩ12ᵝ Ҋ ⁞ Ȃ 16-1. 

ҹ ⱳ Ȃ 
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16-1.  

 

IRC40K 
ᵝ

 №  

/4/8ŀ/256 

12ᵝ Ҋ ⁞

 

 
└  

 

: PUD  

:RUD
 

 

└ ̂FWDGT_CTL̃ҬΏ0xCCCC ץ ̆ Ҋ

Ȃ ⌠0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ FWDGT_CTLҬΏ0xAAAA ץ ̆ ṿ ԍ̆

̂FWDGT_RLD̃Ȃ ᴆ ץ ṿ ⌠0x000ӊ╠ ץ

֟ ᵝȂ 

Ҭ ԅñ ᴆ òⱳ ̆ Ӈ ҉ Ṝ ꜚ

Ȃҹԅ ᾧ ᵝ̆ ᴆ ⌠0x000ӊ╠ Ȃ 

№ ̂FWDGT_PSC̃ FWDGT_RLD ΏḠ ⱳ Ȃ Ώ ⌠ ֓

ӊ╠̆ Ώ0x5555⌠FWDGT_CTLҬȂΏῒזᴋᵥṿ⌠FWDGT_CTLҬ ᴪῬ ꜚ

֓ ΏḠ Ȃ FWDGT_PSC FWDGT_RLD F̆WDGT_STAT

ᵝᴪ 1Ȃ 

DBG └ 0̂DBG_CTL0̃Ҭ FWDGT_HOLDᵝ 0̆ ᶏCortexÈ-M3ῤ Ả

̂ Ҋ̃ ᶭ ᵬȂ FWDGT_HOLDᵝ 1̆

ҊẢ ᵬȂ 

16-1. 40kHẑIRC40K̃ /  

№  PSC[2:0]ᵝ 
(ms) 

RLD[11:0]=0x000 

(ms) 

RLD[11:0]=0xFFF 

1 / 4 000 0.025 409.525 

1 / 8 001 0.025 819.025 

1 / 16 010 0.025 1638.025 

1 / 32 011 0.025 3276.025 

1 / 64 100 0.025 6552.025 

1 / 128 101 0.025 13104.025 

1 / 256 110 or 111 0.025 26208.025 

‰IRC40K ᶏץ ⱴ Ȃ 
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̔ reloadᵬӊ ̆ ῀deepsleep / standby̆

ᴆ ̆ reloadפ deepsleep / standbyפҬ ῀3ҩ҉ץIRC40K Ȃ 

16.1.4. FWDGT  

FWDGT ̔0x4000 3000 

└ ̂FWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CMD[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CMD[15:0] Ώ̆Ώ῀Ҍ ṿ ֟ Ҍ ⱳ Ȃ 

0x5555̔῏ FWDGT_PSCFWDGT_RLDΏḠ Ȃ 

0xCCCC̔ Ȃ ⁞⌠0 ֟ ᵝȂ 

0xAAAA̔ Ȃ 

№ ̂FWDGT_PSC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  PSC[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 PSC[2:0] № ȂΏ ֓ᵝӊ╠ FWDGT_CTLΏ

0x5555ΏḠ Ȃ Ώ ҩ Ҭ F̆WDGT_STAT PUDβ
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1̆ ṿ Ȃ 

000̔1 / 4 

001̔1 / 8 

010̔1 / 16 

011̔1 / 32 

100̔1 / 64 

101̔1 / 128 

110̔1 / 256 

111̔1 / 256 

ᶏ ₃ҩ № ̆ № ṿӊ╠ ⌠PUDβ 0Ȃ

№ Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ ̂ ῀

╠ PUDṿ Ȃ̃ 

̂FWDGT_RLD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RLD [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 RLD[11:0] ṿ̆ FWDGT_CTL Ώ῀0xAAAA Ṝ̆

ҩṿᴪ ⌠ ҬȂ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ0x5555 ΏḠ

Ȃ Ώ ҩ Ҭ F̆WDGT_STAT RUDᵝ 1 ׆̆

Ҭ ᴋᵥṿ Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠RUDᵝ 0Ȃ ԅ

ṿ ̆ ף ӊ╠Ҍ RUDṿ ̂ ῀ ╠

RUDṿ ̃Ȃ 

̂FWDGT_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  RUD PUD 

 r r 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 RUD ṿ Ȃ 

FWDGT_RLD Ώ ᵬ ̆ ᵝ 1̆ FWDGT_RLD ᴋᵥṿ

Ȃ FWDGT_RLD ̆ ᵝ ᴆ Ȃ 

0 PUD № ṿ Ȃ 

FWDGT_PSC Ώ ᵬ ̆ ᵝ 1̆ FWDGT_PSC ᴋᵥṿ

Ȃ FWDGT_PSC ̆ ᵝ ᴆ Ȃ 
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16.2. ̂WWDGT̃ 

 ׃ .16.2.1

̂WWDGT̃ ᴆ Ȃ

7̆ᵝ Ҋ ⁞ ṿ ⁞ Ȃ ṿ ⌠0x3F ᴪ֟ ᵝ̂ CNT[6]ᵝ 0 Ȃ̃

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠0x40 ᴪ̆֟ ѿҩ ╠

̆ ᶏ Ҭ ᴪ֟ ╠ Ҭ Ȃ 

APB1 № Ȃ ԍ

Ȃ 

16.2.2. Һ  

Â 7ᵝ Ҋ ⁞ ̕ 

Â ᶏ ̆ Ҋңץ ’ᴪ֟ ᵝ̔ 

͠ ⌠0x3F ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝ̕ 

Â ╠ Ҭ ̂EWĨ̔ ̆Ҭ ᶏ ̆ ṿ ⌠0x40 ᴪ֟ Ҭ  ̕

Â ץ Ҋ Ả ᵬȂ 

16.2.3. ⱳ  

ᶏ ̂ WWDGT_CTL WDGTENᵝ 1̃̆ ṿ ⌠0x3F

Ṝ֟ ᵝ̂CNT[6]ᵝ 0̃̆ ṿ ⌠ ṿӊ╠̆

Ӟᴪ֟ ᵝȂ 

16-2.  

 

 β

ΏWWDGT_CTL  

CNT>WIN 

CNT[6]=0 

 

 

 β

PCLK1/4096 №

/1/2/4/8

 

 

7ᵝ ⁞  CNT  

 WIN  

WDGTEN
 

 

҉ ᵝӊ ῏ Ȃ ᴆ ץ WWDGT_CTL WDGTENΏ1

Ȃ ̆ ⁞ ̆ ṿ

ԍ0x3F̆Ӟ CNT[6]ᵝ 1ȂCNT[5:0]‗ ԅң ӊ Ȃ

⁞ ‗ԍAPB1 № ̂WWDGT_CFG PSC[1:0]ᵝ̃Ȃ 
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̂WWDGT_CFG Ҭ̃ WIN[6:0]ᵝ ṿȂ ṿ ԍ ṿ ғ̆

ԍ0x3F Ṝ̆ Ҋ ץ ᾧ ᵝ̆ ↕ ῒז Ṝ ⱴ ᴪ ᵝȂ 

WWDGT_CFG EWIEᵝ 1 ᶏץ ╠ Ҭ ̂EWĨ̆ ṿ ⌠0x40

Ṝ Ҭ ֟ Ȃ ץ Ҭ Ⱶ ̂ISR̃ ҹ̂ᶛ Ḥ

̃̆ № ᴆ ץ ᴆ ᵝ Ṝ Ȃ ̆ ISRҬ ᴆ

ץ ᴆ Ȃ ’Ҋ̆ Ҍᴪ ᵝ

ᵖ ץ ԍῒז Ȃ 

WWDGT_STAT EWIFᵝΏ0 ץ EWIҬ Ȃ 

16-3.  

 

 CNT>WIN ̆Ώ WWDGT_CTL̆

ѿ ᵝ

  

  

CNT[6]=0  ֟ ᵝ  

0x7F 
 

CNT[6:0] 

0x3F 

WIN 

 ΏCNT  
 

 

Ὲ Ҋ̔ 

tWWDGT=tPCLK1 ¦4096 ¦2
PSC
 ¦  CNT5:0+1   (ms)          (16-1) 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔APB1ץmsҹ ᵝ  

tWWDGT ṿ ṿ 16-2. 60MHẑfPCLK1 / ṿȂ 

16-2. 60MHẑfPCLK1 / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1/1 00 68.2 ɛs 4.3ms 

1/2 01 136.4 ɛs 8.6 ms 

1/4 10 272.8ɛs 17.2 ms 

1/8 11 545.6 ɛs 34.4 ms 

Ҋ̆ DBGҬ WWDGT_HOLDᵝ 0̆ ᶏCortexÈ-M3ῤ Ả ᵬ̆

Ӟ ץ ᵬȂ WWDGT_HOLDᵝ 1 ̆ ᴪ ῤ Ả

ᵬ Ả Ȃ 

  



                                                                GD32F20x Ύ 

294 
 

16.2.4. WWDGT  

WWDGT ̔0x4000 2C00 

└ ̂WWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDGTEN CNT[6:0] 

 rs rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 WDGTEN ̆ ᴆ ᵝ Ṝ 0̆Ώ0  

0̔῏ Ȃ 

1̔ Ȃ 

6:0 CNT[6:0] ṿȂ ṿ0׆x40 ⌠0x3F ̆֟ ᵝȂ

ṿ ԍ ṿ Ṝ̆Ώ ֟ץ ᵝȂ 

̂WWDGT_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIE PSC[1:0] WIN[6:0] 

 rs rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠0x40 Ҭ Ȃ ᵝ ᴆ ᵝ

0̆ RCU WWDGTRSTᵝ ᴆ ᵝȂΏ0 ᴋᵥᵬ Ȃ 
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8:7 PSC[1:0] № ̆ ‰ 

00̔PCLK1 / 4096 / 1 

01̔PCLK1 / 4096 / 2 

10̔PCLK1 / 4096 / 4 

11̔PCLK1 / 4096 / 8 

6:0 WIN[6:0] ṿ̆ ṿ ԍ ṿ ̆Ώ

̂WWDGT_CTL CNTᵝ̃ᴪ֟ ᵝȂ 

̂WWDGT_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIF 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

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

EWIEᵝҹ0̃ ᵝӞᴪ ᴆ 1Ȃ ҩbit ץ Ώ0 ̆Ώ1 Ȃ 

  



                                                                GD32F20x Ύ 

296 
 

17. ̂RTC̃ 

 ׃ .17.1

RTC ᵬ ȂRTC № ԍңҩ ̔ ᴍ VDD Ȃᵝԍ

ᴍ Ҭ RTC ̆ ѿҩ32β ⱴ ȁѿҩ ȁѿҩ № ȁѿҩ№ ץ

RTC ̆ ᵝ ׆ R̆TC Ḡ

Ҍ Ȃβ ԍVDD RTC APB ץ ѿ └ Ȃ Ҋ

№̆ ׃ RTCⱳ Ȃ 

17.2. Һ  

Â 32β ̆ ԍ  

№ ̔№ 220 

Â ̔ 

͠ PCLK1  

͠ RTC ̂ PCLK1 4Ṑ̃ 

Â RTC ̔ 

͠ HXTAL  128ץ

͠ LXTAL  

͠ IRC40K  

Â Ҭ ̔ 

͠ Ҭ  

͠ Ҭ  

͠ ₮Ҭ  

17.3. ⱳ  

RTC ңҩҺ №̆ᵝԍPCLK1 APB ᵝԍRTC RTCῤ Ȃ 

APB ҍAPB1 ̆ ѿ ̆ APB1 ץ ῒ Ȃ 

RTCῤ ңҩҺ Ȃѿҩ RTC№ ̆ ֟ RTC ‰ SC_CLKȂ

RTC№ ѿҩ20β № ̂RTC№ ̃̆ № ץ RTC

№ ֟ SC_CLKȂ RTC_INTENҬ Ҭ ᵝ ᶏ ̆RTCᴪ ҩ

SC_CLK҉ ֟ ѿҩ Ҭ Ȃ ѿҩ ѿҩ32β ̆ῒ ṿ ץ ∆

ҹ ╠ Ȃ RTC_INTEN Ҭ ᵝᶏ ̆RTCᴪ

ԍ ̂ ỮԍRTC_ALRMH/L ̃ ֟ ѿҩ Ҭ Ȃ 
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17-1. RTC 

R TC_D IV

R TC_PSC

R TC_C NT

R TC_ALR M

C O M PAR E

APB  interface

SC IF

SC IE

O VIF

O VIE

ALR M IF

ALR M IE

N VIC Ҭ
└

APB1 BU S

R TCC LK
SC_C LK

R TC_Second

R TC_O verflow

R TC_Alarm

҉

EX IT

EX TI LINE  17

H XTAL/128

LX TAL

IR C40K

R TCS R C[1:0]

ᴍ

PC LK1

R TCҬ

 

17.3.1. RTC ᵝ 

APB RTC_INTENᴪ ᵝ ᵝȂRTCῤ ̂ № ȁ№ ȁ

ץ ̃ ᴪ ᴍ ᵝ ᵝȂ 

Ҋ ̆ ץ ᵝ ᴍ ץ RTC ̔ 

1. RCU_APB1ENҬ PMUENBKPIENᵝ ᵝ ᶏץ̆ ץ ᴍ

Ȃ 

2. PMU_CTLҬ BKPWENβ ᵝ̆ץᶏ ᴍ RTC Ȃ 

17.3.2. RTC  

APB RTCῤ № ԍңҩҌ Ȃ 

RTCῤ Ҭ̆ № ҹ Ȃ ңҩ ṿץ RTC ᴪ

ҩRTC ҉ ῤ ̆ ҍAPB1 Ȃ 

APB ׆ ᶏ ̆ Ҍ ᵬ̆ ҹ ֓ ῤ

Ȃ ̆ ᵝȁ ᵝȁ׆ / Ҋ ̆APB

̆ᵖ RTCῤ ׅ Ḡ Ȃ ’Ҋ̆ ᵬ ᾢ RTC_CTL

RSYNF ῒ ᴆ ᵝȂ W̆FIWFEפ ԍRTCAPB Ȃ 

17.3.3. RTC  

RTCῤ Ҭ RTC_PSCȁRTC_CNTRTC_ALRM Ώ Ȃ ῀

̆ ֓ ṿ Ȃ RTC_CTL CMFβ̆ ץ

Ȃ ₮ ̆ӊ╠ ֓ Ώ ᵬ ̆ғ

҈ҩRTCCLK Ȃ Ώ ᵬ R̆TC_CTL Ҭ LWOFFβ ṿ ҹļ1ĽȂ

ҊѿҩΏ ᵬ ҉ Ώ ᵬ ӊ Ȃ 

Ҋ̔ 

1. RTC_CTL Ҭ LWOFFβ ṿ ҹ1̕  

2. RTC_CTL Ҭ CMFᵝ ῀ ̕ 
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3. RTC Ώ ᵬ̕ 

4. RTC_CTL Ҭ CMF ₮ ̕ 

5. RTC_CTL Ҭ LWOFFβ ṿ ҹ1Ȃ 

17.3.4. RTC ᵝ 

RTCҬ ̂SCIF̃ RTC ӊ╠ RTCCLK ᵝȂ 

RTC Ҭ ̂ALRMIF̃ ⌠ Ữԍ Ҭ RTC ṿⱴ1 ╠ѿҩ

RTCCLK ᵝȂ 

RTC₮Ҭ ̂OVIF̃ ṿ ⌠0x00╠ѿҩRTCCLK ᵝȂ 

RTC Ώ ᵬ Ҋ↓ ӊѿ ץ̆ ⌠ Ҭ Ḡ ̔ 

1. RTC Ҭ ̆ RTCῤ Ҭ Ⱶ ῤ RTC ҍ/RTC

ṿȂ 

2. RTC / RTC ῤ RTC└ ҬSCIFβ

Ȃ 

17-2. RTCḤ Ḥ ̂RTC_PSC = 3,RTC_ALRM = 2̃ 

RTC_Alarm

0 1 2 3 4

RTC_Second

RTC_CNT

ALRMIF

RTC_ PSC

ץ ᴆ ALRMIF

RTCCLK

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

 

17-3. RTCḤ ₮Ḥ ̂RTC_PSC = 3̃ 

RTC_ Overflow

FFFFFFFD FFFFFFFE FFFFFFFF 0 1

RTC_Second

RTC_ CNT

OVIF

RTC_PSC

ץ ᴆ OVIF

RTCCLK

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

 

  



                                                                GD32F20x Ύ 

299 
 

17.4. RTC  

RTC ̔0x4000 2800 

17.4.1. RTCҬ ᶏ ̂RTC_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 

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  OVIE ALRMIE SCIE 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 OVIE ₮Ҭ ᶏ  

0̔ ₮Ҭ  

1̔ᶏ ₮Ҭ  

1 ALRMIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

0 SCIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

17.4.2. RTC └ ̂RTC_CTL̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0020 

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  LWOFF CMF RSYNF OVIF ALRMIF SCIF 

 r rw rc_w0 rc_w0 rc_w0 rc_w0 
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ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 LWOFF ҉ RTC Ώ ᵬ  

0̔҉ RTC Ώ ᵬ  

1̔҉ RTC Ώ ᵬ  

4 CMF  

0̔ ₮  

1̔ ῀  

3 RSYNF  

0̔ ҍAPB1  

1̔ ҍAPB1  

2 OVIF ₮Ҭ  

0̔ ⌠ ₮Ԋᴆ 

1̔ ⌠ ₮ԊᴆȂ RTC_INTEN OVIEᵝ 1̆Ҭ Ȃ 

1 ALRMIF Ҭ  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ ԊᴆȂ RTC_INTEN ALRMIEᵝ 1̆RTCῃ 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 

17.4.3. RTC № ᵝ̂RTC_PSCH̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 

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[19:16] 

 w 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3:0 PSC[19:16] RTC № ᵝṿ 
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17.4.4. RTC № ᵞᵝ̂RTC_PSCL̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x8000 

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 

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)Ȃ̂ץ

17.4.5. RTC№ ᵝ̂RTC_DIVH̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

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  DIV[19:16] 

 r 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3:0 DIV[19:16] RTC№ ᵝ 

17.4.6. RTC№ ᵞᵝ̂RTC_DIVL̃ 

Ẓ ̔0x14 

ᵝṿ̔0x8000 

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

Ḡ  

 

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

DIV[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DIV[15:0] RTC№ ᵞᵝ 

RTC № RTC ̆RTC№ ᴪ ᴆ ꜚ

ⱴ  

17.4.7. RTC ᵝ̂RTC_CNTH̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

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 

CNT[31:16] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[31:16] RTC ᵝ 

17.4.8. RTC ᵞᵝ̂RTC_CNTL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] RTC ᵞᵝ 

17.4.9. RTC ᵝ̂RTC_ALRMH̃ 

Ẓ ̔0x20 

ᵝṿ̔0xFFFF 

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 

ALRM[31:16] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ALRM[31:16] RTC ṿ ᵝ 

17.4.10. RTC ᵞᵝ̂RTC_ALRML̃ 

Ẓ ̔0x24 

ᵝṿ̔0xFFFF 

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 

ALRM[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ALRM[15:0] RTC ṿᵞᵝ 
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18. ̂TIMER̃ 

18-1. ̂TIMERx̃№ҹԓ  

 0/7 1/2/3/4 8/11 
9/10/12/13 

5/6 

  ̂L0̃ ̂L1̃ ̂L2̃  

№  16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 
҉̆ Ҋ̆Ҭ

 

҉̆ Ҋ̆Ҭ

 

҉̆ Ҋ̆

Ҭ  

҉̆ Ҋ̆

Ҭ  
҉ 

 ǒ × × × × 

/  

  
4 4 2 1 0 

ԑ  

 
ǒ × × × × 

Ҭ ῀ ǒ × × × × 

‖ ǒ ǒ ǒ × ǒ 

֜  ǒ ǒ × × × 

Һ-׆  ǒ ǒ ǒ × × 

ῤ   ǒ(1)  ǒ(2)  ǒ(3) × TRGO TO DAC 

DMA ǒ ǒ × ×  ǒ(4) 

Debug  ǒ ǒ ǒ ǒ ǒ 

(1) TIMER0 ITI0:TIMER4_TRGO ITI1̔IMER1_TRGO ITI2̔TIMER2_TRGO ITI3̔TIMER3_TRGO 

 TIMER7 ITI0̔TIMER0_TRGO ITI1̔IMER1_TRGO ITI2̔TIMER3_TRGO ITI3̔TIMER4_TRGO 

(2) TIMER1 ITI0̔TIMER0_TRGO ITI1̔ (5) ITI2̔TIMER2_TRGO ITI3̔TIMER3_TRGO 

 TIMER2 ITI0̔TIMER0_TRGO ITI1̔TIMER1_TRGO ITI2̔TIMER4_TRGO ITI3̔TIMER3_TRGO 

 

TIMER3 ITI0̔TIMER0_TRGO ITI1̔TIMER1_TRGO ITI2̔TIMER2_TRGO ITI3̔TIMER7_TRGO 

TIMER4 ITI0̔TIMER1_TRGO ITI1̔TIMER2_TRGO ITI2̔TIMER3_TRGO ITI3̔TIMER7_TRGO 

(3) TIMER8 ITI0̔TIMER1_TRGO ITI1̔TIMER2_TRGO ITI2̔TIMER9_TRGO ITI3̔TIMER10_TRGO 

 TIMER11 ITI0: TIMER3_TRGO ITI1̔TIMER4_TRGO ITI2̔TIMER12_TRGO ITI3̔TIMER13_TRGO 

(4) Ԋᴆ ֟ץ DMA ̆ 5 6Ҭ DMA Ȃ 

(5) TIMER1 ITI1 AFIO 0̂AFIO_PCF0̃Ҭ TIMER1ITI1_REMAPᵝ ‗

ῤ Ḥ ̕ 
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18.1. ̂TIMERx, x=0,7̃ 

 ׃ .18.1.1

̂TIMER0/7̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

18.1.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ᶏ ₮̕ 

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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18.1.3.  

18-1. ᶫԅ ῤ  

18-1.  

=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

TIMERx_ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁԑ

ȁ ᴆ ₮ȁ ῀ȁ

Ҭ ῀ȁ ₮ └
BRKEN

TIMERx_BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA└

TIMERx_TRGO

ŀŀ.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

CH1_ON

CH2_O

CH2_ON

CH3_O

PSC_CLK

№ DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

TIMERx_CMT

TIMER_CK

req en/direct req set 

 

18.1.4. ⱳ  

 

ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃ └

ꜚȂ 

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

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

TIMERx_SMCFGSMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

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

0x4ȁ0x50x6̆ № ῤ CK_TIMERꜚȂ 
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18-2. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]==3ôb111( 0)̆ ῀ ᵬҹ  

№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

ץ SMC [2:0]ҹ0x7 TRGS [2:0]ҹ0x4ȁ0x50x6 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

[2:0]ҹ0x7 TRGS [2:0]ҹ0x0ȁ0x1ȁ0x2 0x3Ȃ 

Â SMC1==1ôb1( 1)̆ ῀ ETIᵬҹ  

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

⌠ Ȃ ETIḤ ҹ ̆ └ ҩETIḤ ҉

֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ (TIMER_CK)1⌠65536ӊ ᴋ ṿ№ №̆

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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18-3. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ

ṿ̂ ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ̆

ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1)҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

18-4. ҉ ̆PSC=0/218-5. ҉ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ ҹȂ 
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18-4. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-5. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ ғ֟

Ҋ ԊᴆȂ ̆ (TIMERx_CREP+1)Ҋ ᴪ֟ ԊᴆȂ Ҋ Ҭ̆

TIMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

18-6. Ҋ ̆PSC=0/218-7. Ҋ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ ҹȂ 

18-6. Ҋ ̆PSC=0/2 
 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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18-7. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ ╠ Ȃ 

TIMERx_SWEVGUPGβ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFᵝ 1ҍ

TIMERx_CTL0ҬCAMṿ ῏Ȃΐᵣ 18-8. Ҭ

Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

18-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆
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TIMERx_PSC=0x0̆ ҹȂ 

18-8. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

Ԋᴆ̂ ҉ /Ҋ ̃  

Ԋᴆ ̂ ҉ Ҋ Ԋᴆ̃ ץ TIMERx_CREP Ȃ

N+1ҩ ӊ ֟ Ԋᴆ̆ N̆ҹTIMERx_CREP

CREPȂ ҉ Ҋ ⁞̂ ҉ ҬҌ Ҋ Ԋ

ᴆ̕ Ҋ ҬҌ ҉ Ԋᴆ Ȃ̃ 

TIMERx_SWEVGUPGβ 1 ץ TIMERx_CREPҬCREPṿ ֟

ѿҩ ԊᴆȂ 

Ώ῀ CREPṿ Ҋѿ Ԋᴆ⌠ Ȃ CREPṿҹ ̆ ғ Ҭ

Ҋ ̆ Ԋᴆ ҉ Ҋ ‗ԍΏ῀ CREPṿᵥ Ȃ Ώ῀

⌠CREP ᴆ Ԋᴆ̆↕ Ҋ ֟ ԊᴆȂ Ώ῀ ⌠

CREP Ҋѿҩ Ԋᴆ ҉ ̆ ҉ ֟ ԊᴆȂ 
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18-9. Ҭ Ҋ  

 

 

CEN

3 2 1 0 1 2 ŀ. 98 99 98 2ŀ 1 0

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

1 2 ŀ. 98 99 98 2

UPIF

TIMERx_CREP  = 0x1 

ŀ 1 0 1 2 ŀ 98 99 98 97

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

18-10. ҉ Ҋ  

 

 

CEN

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

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

0 1 ŀ 98 99 0 1

UPIF

TIMERx_CREP  = 0x1 

ŀ 98 99 0 1 ŀ 98 99 0 1

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK
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18-11. Ҋ Ҋ  

 

 

CEN

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

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

99 98 ŀ. 1 0 99 98

UPIF

TIMERx_CREP  = 0x1 

ŀ. 1 0 99 98 ŀ. 1 0 99 98

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ȁ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ȁ ȁ ȁ Ȃ ῀ ѿҩ

ȁѿҩ ȁ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1

↕֟ Ҭ Ȃ 
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18-12. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀Ḥ CIxң ̆ѿ TIMERx_CHxḤ ̆ ѿ TIMERx_CH0ȁ

TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ ̆

̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒז

῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ Ԋ

ᴆȂ ԊᴆҬ̆CHxVALᴪ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS != 

0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏṿȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFᵝ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM
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⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1 Ḥ ҹCI0

Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂTIMERx_CH0CV

PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

18-13. ₮ ̂ 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

 

18-14. ₮  

₮

CH3CV

Counter

₮
₮ └

CH3COMCTL

₮ᶏ

CH3P

CH3E

O3CPRE 

CH3_O

CNT>CH3CV

CNT=CH3CV

CNT<CH3CV

 

18-13. ₮ ̂ ԑ ₮ x̆=0,1,2̃ 18-14. ₮ №≢ ₮

ԅ ₮ Ȃ ₮Ḥ CHx_O/CHx_ONҍOxCPREḤ ̂

₮ Ḥ ̃ ῏ Ҋ̔OxCPREḤ ̆CHx_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=1̂CHx_ONᵞ ҍ̆OxCPRE₮ ȁ̃CHxNE=1̂CHx_ON

₮ᶏ ̃ ̔ 

    OxCPRE₮ ̂ ̃ ̆↕CHx_ON₮ ̂ᵞ̃ ̕ 

OxCPRE₮ ̂ᵞ̃ ̆↕CHx_ON₮ ̂ ̃ Ȃ 

CH0_OCH0_ON ₮ ̆CH0_OCH0_ONΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ROSȁIOSȁPOEDTCFGβ ̃ ῏Ȃ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ȁ ȁ

Ȃ ѿҩ ₮ CHxVAL ҍ ṿ ̆ CHxCOMCTL̆
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ҩ ₮ ץ ȁγ Ȃ ṿҍCHxVAL ṿ ̆

CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN = 1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ȁ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CHxDENβ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CHxVAL ץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-15. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ ̆CAR = 0x63, 

CHxVAL = 0x3Ȃ 

18-15. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ3ôb110̆PWM 1

CHxCOMCTLҹ3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆ ₮
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PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM)CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

18-16. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 18-17. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ(CHxCOMCTL = 3ôb110)̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆↕ ₮ѿ ҹ ̕ TIMERx_CHxCVṿ

ԍ0̆ ↕ ₮ѿ ҹ Ȃ 

18-16. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

CHx OUT

CHx OUT

Interrupt signal

CHxIF

CHxOF
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18-17. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
CHx OUT

PWM  MODE1

CHx OUT

Interrupt signal

CHxIF

CHxOF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CHxOF

CAM=2'b11 up/down

CHxIF

CHxOF

 

₮ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ( x‰

Ḥ ) ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL = 0x00ץḠ

̕ CHxCOMCTL = 0x01ץ OxCPREḤ ҹ ̕ CHxCOMCTL 

= 0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL = 0x03̆ ṿ

TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPREѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL = 0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN = 1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_OCHx_ON ѿ ‗ ̔
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TIMERx_CHCTL2Ҭ CHxENCHxNENᵝ T̆IMERx_CCHPTIMERx_CTL1

Ҭ POENȁROSȁIOSȁISOxISOxNᵝȂ ₮ TIMERx_CHCTL2Ҭ

CHxPCHxNPβ ‗ Ȃ 

18-2. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 

0 
CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ

̔CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ

̔CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮ . 

1 
CHx_O = LOW 

CHx_O ₮ . 

CHx_ON=OxCPREˋ(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 

CHx_O=OxCPREˋ

CHxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮ . 

1 

CHx_O=OxCPREˋ

CHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5) C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮ . 

CHx_ON = CHxNP 

CHx_ON ₮ . 

1 
CHx_O = CHxP 

CHx_O ₮ᶏ  

CHx_ON=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 

CHx_O=OxCPREˋ

CHxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮ᶏ  

1 

CHx_O=OxCPREˋ

CHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE) C̀HxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

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

̂3̃ Ҭ Ȃ 
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̂4̃ ξ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGβ ӈԅ

̆ ԅ ץ3 Ȃ ̆ TIMERx_CCHP

Ȃ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx  = CHxVAL̃̆ OxCPRE Ȃ

18-18. ԑ ₮Ҭ A ̆CHx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ

̂TIMERx  = CHxVAL̃̆OxCPREḤ 0̆ CHx_OḤ C̆Hx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 18-18. 

ԑ ₮ Ȃ̃ 

18-18. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮CHx_OCHx_ONḤ Ҋᵝץ └̔TIMERx_CCHP

POENȁIOSROSβ T̆IMERx_CTL1ISOxISOxNᵝȂ Ҭ Ԋᴆ C̆Hx_O

CHx_ONḤ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ ץ

HXTAL ԊᴆȂ Ԋᴆ RCUҬ (CKM)֟ Ȃ TIMERx_CCHP

BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHPBRKPβ‗ ԅҬ ῀

Ȃ 
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Ҭ ̆POENβ ̆ѿ POENβҹ0̆ CHx_OCHx_ONTIMERx_CTL1

Ҭ ISOxβISOxNꜚȂ IOSҹ0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ Ȃ

∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ ꜚ

₮̆ ₮ ISOxISOxNᵝ Ȃ 

Ҭ ̆TIMERx_INTFBRKIFᵝ 1Ȃ BRKIEᵝҹ1̆ ↕֟ Ҭ Ȃ 

18-19. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= I SOx

= I SOxN

= I SOx

= I SOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

֜  

֜ ⱳ ᶏ TIMERx_CH0TIMERx_CH1 CI0FE0CI1FE1֜Ḥ

ԑᵬ ֟ ṿȂ ҩ ῀ ̆DIRβᴪ Ȃ ῀ ץ

CI0FE0̆ ץ CI1FE1̆ ץ CI0FE0 CI1FE1̆ SMC=0x01, 0x02

0x03 ᶏ Ȃ └ 18-3. Ҍ Ҋ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚ

ⱴ ṿӊ Ȃ ̆ ╠ TIMERx_CARȂ 

18-3. Ҍ Ҋ  

  
CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

֜ 0 

SMC[2:0]=3ôb001 

CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

֜ 1 

SMC [2:0]=3ôb010 

CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

֜ 2 

SMC [2:0]=3ôb011 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ X X 
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CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

CI0FE0=1 X X ҉ Ҋ 

CI0FE0=0 X X Ҋ ҉ 

̔"-" " "; "X" Ҍ Ȃ"0" ᵞ , "1"  

18-20. ֜ 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99

 

18-21. ֜ 2ғCI0FE0 ҹ 
  

CI0FE0

CI1FE1

 

CNT_REG

         

1920 18 17 16 15 16 17 18 19 20 21

TIMERx_CAR 99

 

ᴰ ⱳ  

ᴰ ⱳ ̆ ⱳ ץ └BLDC Ȃ 18-22. ᴰ

BLDC └Ҭ ȂTIMER_in̂ ץ

L0 ̃ ᴰ ҈ Ḥ Ȃ 

҈ҩ ᴰ Ḥ ҍTIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ

῀ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ῤ ̆ɒ TRGO-ITIxT̆IMER_in TIMER_outץ ѿ Ȃ

TIMER_out ITIxḤ ₮PWM ̆ ꜚBLDC ̆ └BLDC Ȃ

̆TIMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 
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TIMER_in ΐ ῀ ⱳ ̆ ץ ץ L0 Ȃ 

TIMER_out ΐ ԑ ₮ ῀ⱳ ̆ ץ ץ Ȃ ̆

ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ : 

TIMER_in (TIMER0) -> TIMER_out (TIMER7 ITI0)  

TIMER_in (TIMER1) -> TIMER_out (TIMER0 ITI1) 

Ȃ 

ԑ ̆ BLDC Ӟ ̆ ױ ץ ԅȂ

῏Ҋץ ̔ 

Â TI0S̆ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0ᴪ ̆CH0VAL

ᴪ ╠ṿȂ 

Â CCUCCCSĔᶏ ITIx ⌠ ⱳ Ȃ 

Â PWM Ȃ 

18-22. ᴰ BLDC └Ҭ 

TIMER_in

Input capture

GPIO
TIMER_out

Output compare

PWM output

CPU

Core

Hall Sensor Rotor 

Position signals

Driver Motor

MCU

BLDC 

Motor
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18-23. 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

Advanced/General L0 TIMER_in  under input capture mode

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

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [2:0]Ȃ 

׆ .18-4 ᶛ ↓  

    №  

↓ҽ SMC[2:0]  

3'b100 ( ᵝ )  

3'b101 ( Ả ) 

3'b110 (Ԋᴆ ) 

TRGS[2:0] 

000: ITI0  

001: ITI1 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

CI0FE0 CI1FE1̆

CHxP  

CHxNP

  

ETIF̆

ETP

ITIx̆

№ Ҍ  

CIx̆

CHxCAPFLT

̆№ Ҍ  

ETIF̆
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    №  

111: ETIFP  № Ҍ  

ᶛ1 ᵝ  

῀҉

̆

 

TRGIS[2:0]=3ôb000   

ITI0ҹ  
ITI0, 

Ҍ  

 ITI0, 

№ Ҍ  

18-24. ᵝ Ҋ └  

  

TIMER_CK

CEN

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

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 Ả  

῀ҹᵞ

Ṝ̆ Ả

  

 

TRGIS[2:0]=3ôb101   

CI0FE0ҹ

 

TI0S=0.̂ ̃ 

[CH0NP==0, 

CH0P==0]Ҍ .

҉   

ҩᶛ Ҭ

  

18-25. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3ôb111   

ETIFҹ . 

ETP = 0 

  

ETPSC = 1, 2№ . 

ETFC = 0 ,  
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    №  

18-26. Ԋᴆ Ҋ └  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆↕ᶏ ‖ Ȃ

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1֟ץ ѿҩ ‖̆ CENβѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả ᵬ  ̆

ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟ ӊ

ŎxCPREḤ └ ҹҍ ̆p Ҍ Ȃ

₮ ҹPWM0PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

18-27. ‖ ̆TIMERx_CHxCV = 4̆TIMERx_CAR=99 ԅѿҩᶛ Ȃ 

18-27. ‖ ̆TIMERx_CHxCV = 4̆TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop
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ԑ  

ӊ ҹῤ ̆ѿҩ ҹҺ ₮TRGOḤ ̆ ѿҩ

ҹ׆ ̆TRGOḤ ᵝԊᴆȁᶏ Ԋᴆȁ Ԋᴆȁ ‖Ԋᴆȁ ԊᴆȂ

׆ ⌠ITIxḤ ̆ ᵬ̆ ῤ ȁ ֜ ȁ ᵝ ȁ

Ả ȁԊᴆ ȁ Ȃ 

18-28. 0Һ/׆ ᶛ ԅѿ֓Һ׆ ᶛ Ȃ 

18-28. 0Һ/׆ ᶛ  

TIMER0TIMER 4

Prescaler Counter

Master 

mode 

control

Trigger 

selection

ITI0

IT1
ITI1

CI0F_ED

CI0FE0

CI1FE1

ETIFP

TRGS

TRGO

TIMER 1

Prescaler Counter

Master 

mode 

control

TRGO

TIMER 2

Prescaler Counter

Master 

mode 

control

ITI2

IT1
ITI3

TRGO

TIMER 3

Prescaler Counter

Master 

mode 

control

TRGO

 

18-5. 0 7ῤ ԅῤ ̆ 18-6. 0 7 ₮

ԅ ₮ Ȃ 

18-5. 0 7ῤ  

 ITI0 ITI1 ITI2 ITI3 

TIMER0 TIMER4_TGRO TIMER1_TGRO TIMER2_TGRO TIMER3_TGRO 

TIMER7 TIMER0_TGRO TIMER1_TGRO TIMER3_TGRO TIMER4_TGRO 

18-6. 0 7 ₮ 

 TIMER0_TGRO TIMER7_TGRO 

TIMER1 ITI0 - 

TIMER2 ITI0 - 

TIMER3 ITI0 ITI3 

TIMER4 - ITI3 

TIMER7 ITI0 - 

: ó-ô ῤ Ȃ 
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ῒז ԑ ᶛ ̔ 

Â 2ᵬҹ 0 №  

18-28. 0Һ/׆ ᶛ 2ҹ 0 № ̆

Ҋ̔ 

1. 2ҹҺ ̆ ῒ Ԋᴆ(UPE)ҹ ₮( TIMER2_CTL1

MMC=3ôb010)Ȃ 2 ₮ ̆ ₮ѿҩ Ḥ ̕ 

2. 2 (TIMER2_CAR)̕  

3. 0 ῀ ҹ 2 (TIMERx_SMCFGTRGS=3ôb010)̕ 

4. 0 1 (TIMERx_SMCFGSMC=3ôb111)̕ 

5. Ώ1⌠CENβ ꜚ 0 (TIMER0_CTL0)̕  

6. Ώ1⌠CENβ ꜚ 2 (TIMER2_CTL0)Ȃ 

Â 2 ᶏ Ḥ ꜚ 0 

ҩᶛ Ҭ̆ ᶏױ 2 ᶏ Ḥ ꜚ 0̆ 18-29. 2 ᶏ

Ḥ ꜚ 0Ȃ 2ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠

ṿ Ȃ 

0 ⌠ Ḥ ̆ CENβ 1̆ ⌠ 0Ȃ ᶛҬ̆ң

ҩ TIMER_CK№ 3№ (fCNT_CLK = fTIMER_CK/3)Ȃ

0 SMC Ԋᴆ ̆ ץ 2 Ḥ Ҍ 0 Ȃ Ҋ̔

1. 2ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮( TIMER2_CTL1

MMC=3ôb001)̕ 

2. 0 ῀ 2 (TIMERx_SMCFGTRGS=3ôb010)̕ 

3. 0 Ԋᴆ  ( TIMERx_SMCFGSMC=3ôb110)̕ 

4. Ώ1⌠CEN 2 (TIMER2_CTL0)Ȃ 

18-29. 2 ᶏ Ḥ ꜚ 0 

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

14

TIMER2

TIMER0

 

Â ᶏ ѿҩ ңҩ  

2 ᶏ Ḥ 0 ̆ 2 CI0͂ Ḥ ҉

2 Ȃҹԅ Ḡңҩ ̆ 2 Һ/׆ Ȃ Ҋ̔ 

1. 2 ᵬ ׆ CI0 ῀( TIMER2_SMCFG
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TRGS=3ôb100)̕ 

2. 2 ᵬ Ԋᴆ ( TIMER2_SMCFGSMC=3ôb110)̕ 

3. ΏMSM=1(TIMER2_SMCFG) 2 ᵬ Һ/׆ ̕ 

4. 0 ῀ 2 (TIMERx_SMCFG TRGS=3ôb010)̕ 

5. 0 ᵬ Ԋᴆ ( TIMER0_SMCFGSMC=3ôb110)Ȃ 

2 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIFᵝ 1Ȃ 

18-30. 2 CI0͂ 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 ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ Ҭ Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ T̆IMERxᴪ DMA ȂDMA M2P ̆

PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATBȂ ҉̆

TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆

ҩῤ TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFG

DMATCβ ṿҹ0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ

TIMERx_DMACFGDMATCβ ṿҌҹ1̆ ᶛ ῒṿҹ3̆ 4 ᴰ ̆

Ῥ 3 DMA Ȃ 3 Ҋ D̆MATIMERx_DMATB ᴪ ⌠

DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆ ѿ DMAῤ Ҭ

̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 
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Cortex®-M3ῤ Ả D̆BG_CTL Ҭ TIMERx_HOLDᵝ 1̆ Ả

Ȃ 
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18.1.5. TIMERx (x=0,7) 

TIMER0 ̔0x4001 2C00 

TIMER7 ̔0x4001 3400 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔ 0x0000 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  CKDIV[1:0] ARSE CAM[1:0] DIR SPM UPS UPDIS CEN 

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00 

4 DIR  
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0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ  

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔ 0x0000 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  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 
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ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 ISO3 3 ₮ 

ISO0ᵝ 

13 ISO2N 2 ԑ ₮ 

ISO0Nᵝ 

12 ISO2 2 ₮ 

ISO0ᵝ 

11 ISO1N 1 ԑ ₮ 

ISO0Nᵝ 

10 ISO1 1 ₮ 

ISO0ᵝ 

9 ISO0N 0 ԑ ₮ 

0̔ POEN ᵝ̆CH0_ON ᵞ . 

1̔ POEN ᵝ̆CH0_ON  

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ00 Ṝ ץ . 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ᵞ  

1̔ POEN ᵝ̆CH0_O  

CH0_ON ̆ѿҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT [1:0]ᵝҹ00 Ṝ ץ . 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0, CH1 and CH2 ᵬҹ 0 ῀ 

6:4 MMC[2:0] Һ └l 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 
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111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN, CHxNEN CHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1   

1̔ CMTGᵝ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ. 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ . 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ . 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ   

ԑ ₮ ̆ ᵝ  

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ̔ 0x0000 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 

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    

31:16 Ḡ  Ḡ ᵝṿ 

15 ETP   

ᵝ ETIḤ  

0̔ETI ҉  . 

1̔ETIᵞ Ҋ  . 

14 SMC1 SMC ѿ №ҹԅᶏ 1  

1̆ ETIFḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  
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׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔2№  

10̔4№  

11̔8№  

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fTIMER_CK 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ  

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀  

000: ITI0 

001: ITI1 
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010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ  

3 Ḡ  Ḡ ᵝṿ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ . CEN=1̆↕ № ῤ ꜚ  

001̔ ֜ 0. CI1FE1 ̆ CI0FE0 ҉/Ҋ

  

010̔ ֜ 1. CI0FE0 ̆ CI1FE1 ҉/Ҋ

  

011̔ ֜ 2. ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

  

҉/ Ҋ  

100̔ ᵝ . Ҭ ῀ ҉ ∆ ̆ ғ֟ Ԋᴆ. 

101̔ Ả . ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả   

110̔Ԋᴆ . ῀ ҉ ꜚȂ 

111̔ 0. Ҭ ῀ ҉ ꜚ   

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔ 0x0000 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  TRGDEN CMTDEN CH3DEN CH2DEN CH1DEN CH0DEN UPDEN BRKIE TRGIE CMTIE CH3IE CH2IE CH1IE CH0IE UPIE 

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

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿ. 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  
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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  

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  
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1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔ 0x0000 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  CH3OF CH2OF CH1OF CH0OF Ḡ  BRKIF TRGIF CMTIF CH3IF CH2IF CH1IF CH0IF UPIF 

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

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ 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 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ. 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟  

1̔Ҭ ῀҉ ⌠  

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠
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̆֟ 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 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔ 0x0000 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  BRKG TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7 BRKG ֟ Ҭ Ԋᴆ 
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ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 ̆POEN

ᵝ 0ғBRKIFᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ

Ȃ 

0̔Ҍ֟ Ҭ Ԋᴆ 

1̔֟ Ҭ Ԋᴆ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ CCSEᵝ(TIMERx_CTL1

Ҭ) ṿ̆TIMERx_INTF TRGIF ᵝ 1̆ Ҭ

DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └  (CHxEN, 

CHxNEN 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  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1 C̆H0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA Ȃ

̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV ̆

CH0IF ᵝ ҹ1̆↕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 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔ 0x0000 0000 
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̂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 

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

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 ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFPḤ ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  
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001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

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 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  
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└ 1̂ TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ̔ 0x0000 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 

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN  

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ
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CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

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

Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 
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̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

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 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  
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11̔ 8ҩԊᴆ ѿ  

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔ 0x0000 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  CH3P CH3EN CH2NP CH2NEN CH2P CH2EN CH1NP CH1NEN CH1P CH1EN CH0NP CH0NEN CH0P CH0EN 

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

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ 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  
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CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

TIMERx_CCHP PROT[1:0]=11 10̆ ғTIMERx_CHCTL0

CH0MS[1:0]=00 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅIS0Ḥ  

0̔҉ Ȃ ῀ IS0 ҉ ̕ ᵬ IS0Ҍ Ȃ 

1̔Ҋ Ȃ ῀ IS0 Ҋ ̕ ᵬ IS0 Ȃ 

TIMERx_CCHP PROT[1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ ῀

̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔ 0x0000 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     

31:16 Ḡ  Ḡ ᵝṿ 

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

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔ 0x0000 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 

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ̔ 0x0000 0000 
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̂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  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔ 0x0000 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 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ̔ 0x0000 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 

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ̂TIMERx_CH2CṼ 

Ẓ ̔0x3C 

ᵝṿ̔ 0x0000 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 

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ̂TIMERx_CH3CṼ 

Ẓ ̔0x40 

ᵝṿ̔ 0x0000 0000 

̂32ᵝ̃  

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

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ̔ 0x0000 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 

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2ôb00ᵝ  

14 OAEN ꜚ ₮ᶏ  
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0̔POENᵝ ᶏ ᴆ 1 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 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 1ᶏ Ҭ Ԋᴆ CKM Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀ 

1̔ᶏ Ҭ ῀ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 18-2. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ òᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 18-2. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏

ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNP ᵝ̂ ҹ ₮ ̃̆TIMERx_CCHP 

Ҭ ROS/IOS ᵝΏḠ Ȃ 

11̔ PROT 2.Ȃ ԅ PROT 1 Ҋ ΏḠ ̆

TIMERx_CHCTLR0/1 Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ

₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 
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7:0 DTCFG[7:0] └ 

DTCFGṿ ῏ Ҋ̔ 

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

3ôb0xx DTCFG[7:0] * tDTS_CK 

3ôb10x (64+ DTCFG[5:0]) * tDTS_CK *2 

3ôb110 (32+ DTCFG[4:0]) * tDTS_CK *8 

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

̔ 

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

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔ 0x0000 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  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ. 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅDMA ̂ Ώ T̃IMERx_DMATB n n̆ = (DMATC [4:0] 

+1). DMATC [4:0] 5 ׆ôb0_0000 ⌠ 5ôb1_0001. 

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMATB ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ̔ 0x0000 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 

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 
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18.2. L0̂TIMERx, x=1,2,3,4̃ 

 ׃ .18.2.1

L0̂ 1/2/3/4̃ 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ

└ Ȃ L0 16β Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

18.2.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 
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18.2.3.  

18-31. L0 ᶫԅ L0 ῤ  

18-31. 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

TIMERx_ETI

ꜚ

№

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

DMA└

TIMERx_TRGO

DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

ŀŀ.

Interrupt CH1_O

CH2_O

CH3_O

Update

Trigger

Cap/Com

TIMER_CK

PSC_CLK

 

18.2.4. ⱳ  

 

L0ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

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

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

TIMERx_SMCFGSMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

( TIMERx_SMCFGTRGS [2:0]) ꜚ̆ Ҋ Ȃ SMCβ ҹ

0x4ȁ0x50x6̆ № ῤ CK_TIMER ꜚȂ 
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18-32. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]==3ôb111( 0)̆ ῀ ᵬҹ  

№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

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

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

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

Â SMC1==1ôb1( 1)̆ ῀ ETIᵬҹ  

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

⌠ ȂȂ ETIFḤ ҹ ̆ └ ҩETIḤ ҉ ֟

ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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18-33. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-34. ҉ ̆PSC=0/218-35. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 
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18-34. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-35. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ ֟ Ҋ

ԊᴆȂ Ҋ Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-36. Ҋ ̆PSC=0/218-37. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ

ҹȂ 

18-36. Ҋ ̆PSC=0/2 
 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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18-37. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ  ̆ ⌠̂ ꜚⱴ ṿ-1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVGUPGβ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFβ 1ҍ

TIMERx_CTL0Ҭ CAM ṿ ῏Ȃΐᵣ 18-38. Ҭ

Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-38. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹ 
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18-38. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1

↕֟ Ҭ Ȃ 
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18-39. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ ̆

ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS.̆

ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀Ԋᴆ ֟

ѿҩ ԊᴆȂ Ԋᴆ ̆CxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIE and CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

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

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1 Ḥ ҹCI0

Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂTIMERX_CH0CV

PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

18-40. ₮ ̂x=0,1,2,3̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

₮ᶏ

CHxP

CHxE

OxCPRE 

CHx_O

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

 

18-40. ₮ ̂x=0,1,2,3̃ ₮ԅ ₮ Ȃ ₮Ḥ CHx_O

ҍOxCPREḤ ̂ ₮ Ḥ ̃ ῏ Ҋ̔OxCPREḤ ̆

CHx_O₮ ’ҍOxCPREḤ C̆HxPβ CHxEβ ῏̂ ΐᵣ ’ TIMERx_CHCTL2

Ҭ Ȃ̃ᶛ ̆ CHxP=0̂CHx_O ̆ҍOxCPRE₮ ȁ̃

CHxE=1̂CHx_O₮ᶏ ̃ ̔ 

    OxCPRE₮ ̂ ̃ ̆↕CHx_O₮ ̂ ̃ ̕ 

    OxCPRE₮ ̂ᵞ̃ ̆↕CHx_O₮ ̂ᵞ̃ Ȃ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ CxCV ҍ ṿ ̆ CHxCOMCTL̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍCxCV ṿ ̆

CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxP/CHxNPᵝ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-41. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ ̆CAR=0x63, 
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CxCV=0x3Ȃ 

18-41. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ3ôb110̆PWM 1

CHxCOMCTLҹ3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆ ₮

PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM)CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

18-42. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 18-43. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ (CHxCOMCTL==3ôb110)̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ(CHxCOMCTL==3ôb110)̆ TIMERx_CHxCVṿ ԍ0̆ ₮

ѿ ҹ Ȃ 
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18-42. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

CHx OUT

CHx OUT

Interrupt signal

CHxIF

CHxOF

 

18-43. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
CHx OUT

PWM  MODE1

CHx OUT

Interrupt signal

CHxIF

CHxOF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CHxOF

CAM=2'b11 up/down

CHxIF

CHxOF

 

₮ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ( x‰

Ḥ ) ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ

̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPREѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV
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ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE└

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ Ȃ 

ᴰ ⱳ  

ᴰ ⱳ Ȃ 

ҺȤ׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [2:0]Ȃ 

׆ .18-7 ↓ ҽᶛ 

    №  

↓ҽ SMC[2:0]  

3'b100 ( ᵝ )  

3'b101 ( Ả ) 

3'b110 (Ԋᴆ ) 

TRGS[2:0] 

000: ITI0  

001: ITI1 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

CI0FE0 CI1FE1̆

CHxP  

CHxNP

  

ETIF̆

ETP

 

ITIx̆

№ Ҍ  

CIx̆

CHxCAPFLT

̆№ Ҍ  

ETIF̆

№ Ҍ  

ᶛ1 ᵝ  

῀҉

̆

 

TRGIS[2:0]=3ôb000 

ITI0ҹ  
ITI0, 

Ҍ  

 ITI0, 

№ Ҍ  
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    №  

18-44. ᵝ Ҋ └  

  

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

 

ᶛ2 Ả  

῀ҹᵞ

Ṝ̆ Ả

  

 

TRGIS[2:0]=3ôb101   

CI0FE0ҹ

 

TI0S=0.̂ ̃ 

CH0P==0 Ҍ̆ .

҉   

ҩᶛ Ҭ

  

18-45. Ả Ҋ └  

 

 

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62

CI0

TRGIF

CI0FE0

63

 

ᶛ3 Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3ôb111   

ETIFҹ . 

ETP = 0 

  

ETPSC = 1, 2№ . 

ETFC = 0 ,  
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    №  

18-46. Ԋᴆ Ҋ └  

  

TIMER_CK

CNT_REG 5E 5F 60 61

ETI

TRGIF

ETIFP

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆↕ᶏ ‖ Ȃ

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1֟ץ ѿҩ ‖̆ CENβѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả ᵬ  ̆

ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟ ӊ

̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM1PWM2₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

18-47. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

18-47. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop
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ԑ  

ӊ ҹῤ ̆ѿҩ ҹҺ ₮TRGOḤ ̆ ѿҩ

ҹ׆ ̆TRGOḤ ᵝԊᴆȁᶏ Ԋᴆȁ Ԋᴆȁ ‖Ԋᴆȁ ԊᴆȂ

׆ ⌠ITIxḤ ̆ ᵬ̆ ῤ ȁ ֜ ȁ ᵝ ȁ

Ả ȁԊᴆ ȁ Ȃ 

18-8. x ῀ ̂x=1,2,3,4̃ ԅῤ ̆ 18-9. x ₮ ̂x=1,2,3,4̃

ԅ ₮ Ȃ 

18-8. x ῀ ̂x=1,2,3,4̃ 

 ITI0 ITI1 ITI2 ITI3 

TIMER1 TIMER0_TGRO TIMER1TGRO1_REMAP TIMER2_TGRO TIMER3_TGRO 

TIMER2 TIMER0_TGRO TIMER1_TGRO TIMER4_TGRO TIMER3_TGRO 

TIMER3 TIMER0_TGRO TIMER1_TGRO TIMER2_TGRO TIMER7_TGRO 

TIMER4 TIMER1_TGRO TIMER2_TGRO TIMER3_TGRO TIMER7_TGRO 

TIMER1ITI1AFIO 0̂ AFIO_PCF0̃Ҭ TIMER1ITI1_REMAPᵝ ‗ ῤ

Ḥ ̕ 

18-9. x ₮ ̂x=1,2,3,4̃ 

 TIMER1_TGRO TIMER2_TGRO TIMER3_TGRO TIMER4_TGRO 

TIMER0 ITI1 ITI2 ITI3 ITI0 

TIMER1 - ITI2 ITI3 - 

TIMER2 ITI1 - ITI3 ITI2 

TIMER3 ITI1 ITI2 - - 

TIMER4 ITI0 ITI1 ITI2  

TIMER7 ITI1 - ITI2 ITI3 

TIMER8 ITI0 ITI1 - - 

TIMER11 - - ITI0 ITI1 

: ó-ô ῤ Ȃ 

ῒזᶛ ԑ Ȃ 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFG and TIMERx_DMATBȂ ̆ ᶏ DMA ѿ̆֓ῤ Ҭ

Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ T̆IMERxᴪ DMA ȂDMA M2P ̆

PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATBȂ ҉̆

TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆

ҩῤ TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFG

DMATCβ ṿҹ0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ

TIMERx_DMACFGDMATCβ ṿҌҹ1̆ ᶛ ῒṿҹ3̆ 4 ᴰ ̆

Ῥ 3 DMA Ȃ 3 Ҋ D̆MATIMERx_DMATB ᴪ ⌠

DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆ ѿ DMAῤ Ҭ

̆ ᴪ ̂DMATC+1̃ Ȃ 
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Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

Cortex®-M3ῤ Ả D̆BG_CTL Ҭ TIMERx_HOLDᵝ 1̆ Ả

Ȃ 
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18.2.5. TIMERx (x=1,2,3,4) 

TIMER1 ̔0x4000 0000 

TIMER2 ̔0x4000 0400 

TIMER3 ̔0x4000 0800 

TIMER4 ̔0x4000 0C00 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔ 0x0000 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  CKDIV[1:0  ARSE CAM[1:0] DIR SPM UPS UPDIS CEN 

 rw rw rw  rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 
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ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00 

4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔ 0x0000 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 
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Ḡ  TI0S MMC[2:0] DMAS Ḡ . 

        rw rw rw  

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0, CH1 and CH2 ᵬҹ 0 ῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2:0 Ḡ  Ḡ ᵝṿ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ̔ 0x0000 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 

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    



                                                                GD32F20x Ύ 

377 
 

31:16 Ḡ  Ḡ ᵝṿ 

15 ETP   

ᵝ ETIḤ  

0̔ETI ҉  . 

1̔ETIᵞ Ҋ  . 

14 SMC1 SMC ѿ №ҹԅᶏ 1  

1̆ ETIFPḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIFȂ 

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔2№  

10̔4№  

11̔8№  

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fTIMER_CK 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
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7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ  

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀  

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ   

3 Ḡ  Ḡ ᵝṿ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ . CEN=1̆↕ № ῤ ꜚ  

001̔ ֜ 0. CI1FE1 ̆ CI0FE0 ҉/Ҋ

 

010̔ ֜ 1. CI0FE0 ̆ CI1FE1 ҉/Ҋ

 

011̔ ֜ 2. ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

  

҉/ Ҋ  

100̔ ᵝ . Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả . ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả   

110̔Ԋᴆ . ῀ ҉ ꜚȂ 

111̔ 0. Ҭ ῀ ҉ ꜚ   

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔ 0x0000 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 
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Ḡ  TRGDEN Ḡ  CH3DEN CH2DEN CH1DEN CH0DEN UPDEN Ḡ  TRGIE Ḡ  CH3IE CH2IE CH1IE CH0IE UPIE 

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

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ 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  

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  
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0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔ 0x0000 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  CH3OF CH2OF CH1OF CH0OF Ḡ  TRGIF Ḡ  CH3IF CH2IF CH1IF CH0IF UPIF 

 rc_w0 rc_w0 rc_w0 rc_w0  rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ. 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿ. 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 
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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 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

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  TRGG Ḡ  CH3G CH2G CH1G CH0G UPG 

  w  w w w w w 

 

ᵝ/ᵝ     

31:7 Ḡ  Ḡ ᵝṿ. 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ CCSEᵝ(TIMERx_CTL1

Ҭ) ṿ̆TIMERx_INTF TRGIF ᵝ 1̆ Ҭ

DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  
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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

1 C̆H0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA Ȃ

̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV ̆

CH0IF ᵝ ҹ1̆↕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 

└ 0̂TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

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 

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 
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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 ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 
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PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ .  

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉. 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

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 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ Ȃ ⌠ ᵝ
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̆ ҹ Ȃ 

Ҋ̔ 

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
  

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1̂ TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

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 

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 
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₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN  

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ

CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE
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ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

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

Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT  

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC  

9:8 CH3MS[1:0] 3  
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ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔ 0x0000 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  CH3P CH3EN Ḡ  CH2P CH2EN Ḡ  CH1P CH1EN Ḡ  CH0P CH0EN 

 rw rw   rw rw   rw rw   rw rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  

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 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅIS0Ḥ  

0̔҉ Ȃ ῀ IS0 ҉ ̕ ᵬ IS0Ҍ Ȃ 

1̔Ҋ Ȃ ῀ IS0 Ҋ ̕ ᵬ IS0 Ȃ 

TIMERx_CCHP PROT[1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ ῀

̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 
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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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔ 0x0000 0000 

̂32β ̃  

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

Ḡ  

 



                                                                GD32F20x Ύ 

391 
 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

π Ⱦ ṿ ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

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 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ρ Ⱦ ṿ ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

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 
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CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ς Ⱦ ṿ ̂TIMERx_CH2CṼ 

Ẓ ̔0x3C 

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 

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

σ Ⱦ ṿ ̂TIMERx_CH3CṼ 

Ẓ ̔0x40 

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 
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CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

$-! ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

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  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿ. 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅDMA ̂ Ώ T̃IMERx_DMATB n n̆ = (DMATC [4:0] 

+1). DMATC [4:0] 5 ׆ôb0_0000 ⌠ 5ôb1_0001 

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMATB ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ̔ 0x0000 0000 

̂32β ̃  

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 

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 
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18.3. L1̂TIMERx, x=8,11̃ 

 ׃ .18.3.1

L1( 8/11)ң ̆ ῀ ₮ ̆ ֟ץ PEMḤ

└ Ȃ L1 ѿҩ16β Ȃ 

L1 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

L1( 8/11)ֽ ԍ (XD)֟ ҬȂ 

18.3.2. Һ  

Â ̔2̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 
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18.3.3.  

18-48. L1 ᶫԅ L1 ῤ Ȃ 

18-48. L1  

῀
&

&
№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CI0

ITI0

ITI1

ITI2

ITI3

ꜚ

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

TIMERx_TRGO

Interrupt

CH1_O

Update

Trigger

Cap/Com

CI1

№
TIMER_CK

PSC_CLK

 

18.3.4. ⱳ  

 

L1ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

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

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

TIMERx_SMCFGSMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

( TIMERx_SMCFGTRGS [2:0]) ꜚ̆ Ҋ Ȃ SMCβ ҹ

0x4ȁ0x50x6̆ № ῤ CK_TIMER ꜚȂ 
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18-49. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]==3ôb111( 0)̆ ῀ ᵬҹ  

№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

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

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

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

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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18-50. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-51. ҉ ̆PSC=0/218-52. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 
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18-51. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-52. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ Ȃ Ҋ

Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-53. Ҋ ̆PSC=0/218-54. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ

ҹȂ 

18-53. Ҋ ̆PSC=0/2 
 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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18-54. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆

TIMERx_CTL0Ҭ └ᵝDIR ̆ ԅ ╠ Ȃ 

TIMERx_SWEVGUPGβ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFᵝ 1ҍ

TIMERx_CTL0ҬCAMṿ ῏Ȃΐᵣ 18-55. Ҭ

Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-55. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99Ї
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TIMERx_PSC=0x0̆ ҹȂ 

18-55. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L1 ңҩҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1

↕֟ Ҭ Ȃ 
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18-56. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀Ḥ CIxᾢ TIMER_CKḤ ̆ ̆֟ ѿҩ

Ḥ Ȃ ̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉

Ҋ Ȃ CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆

ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CxCVỮ ṿȂ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIE and CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1 Ḥ ҹCI0
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Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂTIMERX_CH0CV

PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

18-57. ₮ ̂x=0,1̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

₮ᶏ

CHxP

CHxE

OxCPRE 

CHx_O

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

18-57. ₮ ̂x=0,1̃ ₮ԅ ₮ Ȃ ₮Ḥ CHx_Oҍ

OxCPREḤ ̂ ₮ Ḥ ̃ ῏ Ҋ̔OxCPREḤ ̆

CHx_O₮ ’ҍOxCPREḤ C̆HxPβ CHxEβ ῏̂ ΐᵣ ’ TIMERx_CHCTL2

Ҭ Ȃ̃ᶛ ̆ CHxP=0̂CHx_O ̆ҍOxCPRE₮ ȁ̃

CHxE=1̂CHx_O₮ᶏ ̃ ̔ 

    OxCPRE₮ ̂ ̃ ̆↕CHx_O₮ ̂ ̃ ̕ 

    OxCPRE₮ ̂ᵞ̃ ̆↕CHx_O₮ ̂ᵞ̃ Ȃ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ CxCV ҍ ṿ ̆ CHxCOMCTL̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍCxCV ṿ ̆

CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxP/CHxNPᵝ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-58. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ ̆CAR=0x63, 
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CxCV=0x3Ȃ 

18-58. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ3ôb110̆PWM 1

CHxCOMCTLҹ3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆ ₮

PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM)CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

18-59. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 18-60. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ (CHxCOMCTL==3ôb110)̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ(CHxCOMCTL==3ôb110)̆ TIMERx_CHxCVṿ ԍ0̆ ₮

ѿ ҹ Ȃ 
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18-59. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

CHx OUT

CHx OUT

Interrupt signal

CHxIF

CHxOF

  

18-60. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
CHx OUT

PWM  MODE1

CHx OUT

Interrupt signal

CHxIF

CHxOF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CHxOF

CAM=2'b11 up/down

CHxIF

CHxOF

 

₮ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ( x‰

Ḥ ) ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ

̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPREѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV
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ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE└

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFG Ҭ SMC[2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS[2:0]Ȃ 

׆ .18-10 ↓ ҽᶛ 

    №  

↓ҽ SMC[2:0]  

3'b100 ( ᵝ )  

3'b101 ( Ả ) 

3'b110 (Ԋᴆ ) 

TRGS[2:0] 

000: ITI0  

001: ITI1 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: Ḡ  

CI0FE0

CI1FE1 ̆

CHxP  CHxNP

 

ITIx̆

№ Ҍ  

CIx ̆

CHxCAPFLT

̆№ Ҍ  

ᶛ1 ᵝ  

῀҉ ̆

 

TRGIS[2:0]=3ôb000   

ITI0ҹ  
ITI0, 

Ҍ  

 ITI0, 

№ Ҍ  

18-61. ᵝ Ҋ └  

  

TIMER_CK

CEN

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

UPIF

ITI0

TRGIF

Internal sync delay
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    №  

ᶛ2 Ả  

῀ҹᵞ

Ṝ̆ Ả   

 

TRGIS[2:0]=3ôb101   

CI0FE0ҹ  

CH0P==0 Ҍ̆ . ҉

  

ҩᶛ Ҭ

  

18-62. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 
Ԋᴆ  

῀ ҉

 

 

TRGIS[2:0]=3ôb101   

CI0FE0ҹ  

CH0P==0 Ҍ̆ . ҉

 

ҩᶛ Ҭ

  

18-63. Ԋᴆ Ҋ └  

 

TIMER_CK

CNT_REG 94 95 96 97

TRGIF

CI0FE0

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆↕ᶏ ‖ Ȃ

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1֟ץ ѿҩ ‖̆ CENβѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả ᵬ  ̆

ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆
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ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟ ӊ

̆OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM1PWM2₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

18-64. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

18-64. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI1

Under SPM, counter stop

 

ԑ  

ӊ ҹῤ ̆ѿҩ ҹҺ ₮TRGOḤ ̆ ѿҩ

ҹ׆ ̆TRGOḤ ᵝԊᴆȁᶏ Ԋᴆȁ Ԋᴆȁ ‖Ԋᴆȁ ԊᴆȂ

׆ ⌠ITIxḤ ̆ ᵬ̆ ῤ ȁ ֜ ȁ ᵝ ȁ

Ả ȁԊᴆ ȁ Ȃ 

муπммΦ Ȅ ῀ ̂ȄҐуΣмм̃ ԅῤ Ȃ 

18-11. x ῀ ̂x=8,11̃ 

 ITI0 ITI1 ITI2 ITI3 

TIMER8 TIMER1_TGRO TIMER2_TGRO TIMER9_TGRO TIMER10_TGRO 

TIMER11 TIMER3_TGRO TIMER4_TGRO TIMER12_TGRO TIMER13_TGRO 

ῒזᶛ ԑ Ȃ 

 

Cortex®-M3ῤ Ả D̆BG_CTL Ҭ TIMERx_HOLDᵝ 1̆ Ả
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18.3.5. TIMERx (x=8,11) 

TIMER8 ̔0x4001 4C00 

TIMER11 ̔0x4001 1800 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00 

4 DIR  
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0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

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  MSM TRGS[2:0] Ḡ  SMC[2:0] 

   rw rw  rw 
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ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ  

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀  

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: Ḡ  

׆ ᶏ ֓ᵝҌ   

3 Ḡ  Ḡ ᵝṿ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ  

001̔Ḡ Ȃ  

010̔Ḡ Ȃ 

011̔Ḡ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ  

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ  

Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

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  TRGIE Ḡ  CH1IE CH0IE UPIE 

 rw  rw rw rw 
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ᵝ/β     

31:7 Ḡ  Ḡ ᵝṿ. 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

5:3 Ḡ  Ḡ ᵝṿ. 

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

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  CH1OF CH0OF Ḡ  TRGIF Ḡ  CH1IF CH0IF UPIF 

   rc_w0 rc_w0   rc_w0    rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:11 Ḡ  Ḡ ᵝṿ. 

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  
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1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿ. 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5:3 Ḡ  Ḡ ᵝṿ. 

2 CH1IF 1 / Ҭ  

CH0IF  

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

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  TRGG Ḡ  CH1G CH0G UPG 

  w   w w w 

 

ᵝ/ᵝ     

31:7 Ḡ  Ḡ ᵝṿ. 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 
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0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5:3 Ḡ  Ḡ ᵝṿ. 

2 CH1G 1 Ԋᴆ  

CH0G  

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1 C̆H0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA Ȃ

̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV ̆

CH0IF ᵝ ҹ1̆↕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 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

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 

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH1COMCTL[2:0] 1 ₮   
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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 ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ .  

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

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 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 
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CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

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  CH1P CH1EN Ḡ  CH0P CH0EN 

      rw rw   rw rw 

 

ᵝ/ᵝ     

31:6 Ḡ  Ḡ ᵝṿ 
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5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3:2 Ḡ  Ḡ ᵝṿ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅIS0Ḥ  

0̔҉ Ȃ ῀ IS0 ҉ ̕ ᵬ IS0Ҍ Ȃ 

1̔Ҋ Ȃ ῀ IS0 Ҋ ̕ ᵬ IS0 Ȃ 

TIMERx_CCHP PROT[1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ ῀

̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 0000 
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̂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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

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 

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

0 / ṿ ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔ 0x0000 0000 

̂32β ̃  

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 

CH0VAL[15:0] 

Rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ṿ ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

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 

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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18.4. L2̂TIMERx, x=9,10,12,13̃ 

 ׃ .18.4.1

L2 (TIMER9/10/12/13)̆ ῀ ₮ ̆֟ PWMḤ

└ Ȃ L2 ѿҩ16β Ȃ 

L2 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

L2 (TIMER9/10/12/13)ֽ ԍ (XD)֟ ҬȂ 

18.4.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ Ԋᴆ̆ / Ԋᴆ̕ 

18.4.3.  

18-65. L2 ᶫԅ L2 ῤ  

18-65. L2  

῀
&

&

№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN
CI0

ꜚ ₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

TIMERx_TRGO

Interrupt

Update

Trigger

Cap/Com

№

TIMER_CK

PSC_CLK
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18.4.4. ⱳ  

 

L2ῤ CK_TIMERꜚ 

L2ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ̆

CK_TIMER№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

18-66. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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18-67. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-68. ҉ ̆PSC=0/2 18-69. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №
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Ҋ ҹȂ 

18-68. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-69. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 



                                                                GD32F20x Ύ 

426 
 

Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ Ȃ Ҋ

Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-70. Ҋ ̆PSC=0/218-71. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ

ҹȂ 

18-70. Ҋ ̆PSC=0/2 
 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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18-71. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆

TIMERx_CTL0Ҭ └ᵝDIR ̆ ԅ ╠ Ȃ 

TIMERx_SWEVGUPGβ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFᵝ 1ҍ

TIMERx_CTL0ҬCAMṿ ῏Ȃΐᵣ 18-72. Ҭ

Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-72. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 
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18-72. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L2 ѿҩ ԍ ῀ ₮ Ȃ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1

↕֟ Ҭ Ȃ 
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18-73. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CH0MS

CH0IF

CH0IE

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

IS0 

 

῀Ḥ CIxᾢ TIMER_CKḤ ̆ ̆֟ ѿҩ

Ḥ Ȃ ̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉

Ҋ Ȃ CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆

ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS!=0x0̃̆ ғ

TIMERx_CxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIE̔̃ 

ᶏ Ҭ ̆ ץ Ҭ Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE ̆

Ҭ ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1 Ḥ ҹCI0

Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂTIMERX_CH0CV

PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  
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₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ CxCV ҍ ṿ ̆ CHxCOMCTL̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍCxCV ṿ C̆HxIF

ᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxP/CHxNPᵝ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIEᵝ Ҭ ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CHxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-74. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ ̆CAR=0x63, 

CxCV=0x3Ȃ 

18-74. ҈ ₮  
 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ( x‰
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Ḥ ) ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ

̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPREѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE└

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

 

Cortex®-M3ῤ Ả D̆BG_CTL Ҭ TIMERx_HOLDᵝ 1̆ Ả

Ȃ 
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18.4.5. TIMERx (x=9,10,12,13) 

TIMER9 ̔0x4001 5000 

TIMER10̔0x4001 5400 

TIMER12̔0x4000 1C00 

TIMER13̔0x4000 2000 

└ 0̂ TIMERx_CTL0̃ 

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

 rw rw rw rw  rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 
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ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00 

4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝ Ȃ 

3 Ḡ  Ḡ ᵝṿ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENβ 1 ̆ ȁ Ả ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔ 0x0000 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  MMC[2:0] Ḡ . 

         rw   
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ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O3CPRE 

3:0 Ḡ  Ḡ ᵝṿ 

Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

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  CH0IE UPIE 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  
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Ҭ ̂TIMERx_INTF̃ 

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  CH0OF Ḡ  CH0IF UPIF 

    rc_w0        rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:2 Ḡ  Ḡ ᵝṿ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔ 0x0000 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  CH0G UPG 

     w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ. 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1 C̆H0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA Ȃ

̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV ̆

CH0IF ᵝ ҹ1̆↕CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

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  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

   rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ. 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT
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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 ԍTIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғCH0MS =00̂ ̃ ᵝҌ

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1 T̆IMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғCH0MS =00 ᵝҌ Ȃ 

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM0 PWM1 ᴪ̆ⱴ / ₮

῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ .  

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔Ḡ  

11̔Ḡ  

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍTIMERx_SMCFG ̃

ῤ ῀ 
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῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ. 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

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

̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔ 0x0000 0000 

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

Ḡ  

 

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

Ḡ  CH0P CH0EN 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ. 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅIS0Ḥ  

0̔҉ Ȃ ῀ IS0 ҉ ̕ ᵬ IS0Ҍ Ȃ 

1̔Ҋ Ȃ ῀ IS0 Ҋ ̕ ᵬ IS0 Ȃ 

TIMERx_CCHP PROT[1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ ῀

̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

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

Ẓ ̔ 0x28 

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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

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 

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

0 / ṿ ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 
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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 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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18.5. ̂TIMERx, x=5,6̃ 

 ׃ .18.5.1

( 5/6) ѿҩ 16β Ȃ ץ ᵬ ҹDAC (⌠

) ᶫ Ȃ ץ ֟ DMA ̆TRGO ⌠DACȂ 

18.5.2. Һ  

Â ̔16ᵝ̕ 

Â ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̕ 

18.5.3.  

18-75. ᶫԅ ῤ  

18-75.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRGO

Interrupt
Update

UPIE

TIMER_CK PSC_CLK

 

18.5.4. ⱳ  

 

ץ ῤ CK_TIMERꜚȂ 

ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CENᵝ̆CK_TIMER

№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 
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18-76. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 

18-77. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

18-78. ҉ ̆PSC=0/218-79. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 

18-78. ҉ ̆PSC=0/2 
 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1
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18-79. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆↕ᶏ ‖ Ȃ

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ ̆ CENβѿ Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CEN

ᵝ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

 

Cortex®-M3ῤ Ả D̆BG_CTL Ҭ TIMERx_HOLDᵝ 1̆ Ả

Ȃ 
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18.5.5. TIMERx (x=5,6) 

TIMER5 ̔ 0x4000 1000 

TIMER6 ̔ 0x4000 1400 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

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  ARSE Ḡ  SPM UPS UPDIS CEN 

  rw   rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   
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ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

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  MMC[2:0] Ḡ  

         rw   

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ 

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

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

3:0 Ḡ  Ḡ ᵝṿ 

Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔ 0x0000 0000 

̂32β ̃  

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  UPDEN Ḡ  UPIE 

 rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7:1 Ḡ  Ḡ ᵝṿ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

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  UPIF 

             rc_w0 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔ 0x0000 0000 
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̂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  UPG 

      w 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

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 

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 
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19. ̂USART̃ 

 ׃ .19.1

̂USART̃ ᶫԅѿҩ Ḃ ұ ֜ ̆ ץ ῃ

̆ ᴰ ȂUSART ᶫԅ ̆ UCLK

№ ֟ USART Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

̆SIR̆ ̆LIN̆ ץ Ȃ Ḥ Modem

ᵬ̂CTS/RTSȂ̃ LSB׆ MSB ᴰ Ȃ ᵝ TX/RX ץ

Ȃ 

USART DMAⱳ ץ̆ ḤȂ 

19.2. Һ  

Â NRZ‰ ̂Mark/Spacẽ̕  

Â ῃ Ḥ̕ 

Â ֟ ̔ 

͠ № ֟ ̆ῒҬUSART0/5PCLK2№ ⌠̆USART1/2

UART3/4/6/7PCLK1№ ⌠̕ 

͠ 16Ṑ ̕ 

͠ ҹ120M̆ ҹ16̆ ⌠7.5MBits/s̕ 

Â ῃ ұ ̔ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ / ̕ 

͠ ᵝ̂8 9β ̃̕  

͠ ֟ 0.5ȁ1ȁ1.5 2ҩẢ ᵝ̕ 

Â №≢ᶏ ̕ 

Â ᴆModem ᵬ̂CTS/RTS̃̕  

Â DMA ‖ ̕ 

Â LIN ֟ ̕ 

Â ̂IrDÃ̕  

Â ᴰ ץ ҹ ᴰ ₮ ̕ 

Â Ὶ ISO7816-3 ̔ 

͠ ̂T=0̃̕  

͠ ̂T=1̃̕  

͠ ̕ 

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀ ̕ 

׆ ͠ ̕ 

Â ̔ 
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͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ ‖ ҹ ̂TBẼ̆ ᴰ

̂TC̃̆ ̂BSỸ̕  

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆

̂FERR̃̆ Ẽ ̂PERR̃̕  

͠ ᴆ ᵬ ̔CTS ̂CTSF̃̕  

͠ LIN ̔LIN ̂LBDF̃̕ 

͠ Ḥ ̔IDLE ̂IDLEF̃̕  

͠ ̔ ̂EBF̃ ̂RTF̃̕  

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ ̕ 

USART0/1/2/5ῃ ҉ ⱳ ̆ᵖ UART3/4/6/7ԅ҉ ׃ ⱳ №̆Ҋ

֓ⱳ UART3/4/6/7Ҭ ̔ 

Â ̕ 

Â ̕ 

Â ᴆ ᵬ̂CTS/RTSȂ̃ 

19.3. ⱳ  

USART 19-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

19-1. USART  

   

RX ῀  

TX 
₮ 

I/Ô / ̃ 

Ȃ USARTᶏ ̆

̆ ҹ  

CK ₮ ԍ Ḥ ұ Ḥ  

nCTS ῀ ᴆ ᶏ Ḥ  

nRTS ₮ ᴆ Ḥ  
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19-1. USARTῤ  

USART

CPU/DMA

RW

IrDA 

TX

SW_RX

RX

CK └

ᵝ

ᵝ

USART └

CK

└

ᴆ

nRTS

nCTS

└

USART

ᾝ

USARTḠ

№

USART USARTҬ └

/USARTDIV

/16

USART

 UCLK

 

19.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0ҬWLβ ץ Ȃ

USART_CTL0ҬPCENβ ̆ ѿҩ ᵝ ץ ᵬ Ẽ ᵝȂ WLβ ҹ0̆

҂ᵝҹ Ẽ ᵝȂ WLβ 1̆ ῇᵝҹ Ẽ ᵝȂUSART_CTL0ҬPMβ ԍ

Ẽ ᵝ Ȃ 

19-2. USART ̂8 ᵝ 1Ả ᵝ̃̃  

Ả ᵝ

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1ҬSTB[1:0]ᵝ Ȃ 

19-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  

10 2 ‰USART̆ ץ └  
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STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

11 1.5  

ѿҩ Ҭ̆ ᵝ ҹ1Ȃ ҍ USART Ȃ 

Ả ᵝ ҩᵞ ҹ ȂUSART ᴰ UCLK ̆

῍ ‗ Ȃ 

19.3.2.  

№ ѿҩ16β ̆ 12β № 4β №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№ ̂USARTDIṼҍ ΐ Ҋ῏ ̔ 

USARTDIV= 
UCLK

16ĬBaud Rate
                          ̂19-1̃  

ᶛ ̆ 16̔  

1. USART_BAUD ṿ ⌠USARTDIV̔ 

Ẋ USART_BAUD=0x21D̆↕INTDIV=33̂0x21̆̃FRADIV=13̂0xD̃Ȃ 

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30̂0x1ẼȂ 

16*0.37=5.92̆ 6̆ FRADIV=6̂ץ 0x6̃Ȃ 

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

19.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX ȂTX ץ USART_CTL3ҬTINVβ Ȃ

‖ CK ₮Ȃ 

TENᵝ ᴪ ₮ѿҩ ȂTENβ Ҭ Ҍ ץ ᵝ Ȃ 

҉ ̆TBE ҹ Ȃ USART_STAT0ҬTBEᵝ ̆ ץ Ҍ

╠ѿҩ ’ҊΏ῀USART_DATAȂ Ώ῀USART_DATĂ TBEβ

0Ȃ USART_DATA῀ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀USART_DATĂ ᾢ ῀ ‖ ̆ ╠

ᴰ ⌠ ᵝ ҬȂ Ώ῀USART_DATA ̆

̆TBEβ ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғTBEβ ᵝ̆ ӇUSART_STAT0ҬTCβ

1Ȃ USART_CTL0Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ1̆ ᴪ֟ Ҭ Ȃ 
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19-3. USART ₮ԅUSART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

2. USART_CTL0 WL ̕ 

3. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

4. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENTβ̃̕ 

5. USART_BAUDҬ ̕ 

6. USART_CTL0Ҭ TENβ̕ 

7. TBEᵝ̕ 

8. USART_DATAΏ ̕ 

9. DMAᶏ ̆ ѿҩ 7-8̕  

10. TC=1̆ Ȃ 

19-3. 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_STAT0ῬΏ

USART_DATATCβ 0Ȃ Ḥ ̂DENT=1Ҋ̃̆ TCΏ0̆Ӟ TCȂ 

19.3.4. USART  

҉ ̆USART ᶏ Ҋץ ̔ 

1. ΏUSART_CTL0 WLβ ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENRβ̃ ̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ RENβȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STAT0Ҭ RBNEβ ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STAT0Ҭ ץ

Ȃ 

ᴆ ץ USART_DATA DMA ⌠ ȂҌ

DMĂ USART_DATA ѿҩ ᵬ ץ RBNEβȂ 

Ҭ̆ ᶏ RENβ̆Ҍ ╠ ᴪҡ Ȃ 
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’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 16Ṑ Ҭ̆

7ȁ8ȁ9ҩ Ȃ 3ҩ Ҭ 2ҩ 3ҩҹ0̆ ᵝ ҹ0̆ ↕ҹ1Ȃ

3ҩ Ҭ ѿҩ ṿҍῒזңҩҌ ̆Ҍ ᵝ̆ ᵝ̆ Ẽ ᵝ Ả

ᵝ̆ ֟ ̂NERR̃Ȃ ᶏ DMĂ ᵝUSART_CTL2ҬERRIĔ

ᴪ֟ Ҭ Ȃ 

19-4. 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 

 

ᵝUSART_CTL0Ҭ PCENβᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ̆USART_STAT0

ҬPERR ᵝȂ ԅUSART_CTL0Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ0̆ ֟ ̆USART_STAT0ҬFERRβ Ȃ

ᶏ DMA ᵝUSART_CTL2ҬERRIEᵝ̆ ֟ Ҭ Ȃ 

⌠ѿ ̆ RBNEβ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STAT0Ҭ ₮ ᵝORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2ҬERRIEᵝ ᵝRBNEIĔ ֟ Ҭ Ȃ 

Ҭ̆֟ ԅ ̂NERR̃ȁ ̂PERR̃ȁ ̂FERR̃ ₮

̂ORERR̃̆↕NERRȁPERRȁFERRORERR RBNE ᵝȂ ᶏ DMĂ

RBNEҬ ̆ ᴆ ȁ ȁ ₮ ֟ Ȃ 

19.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝUSART_CTL2

ҬDENTβ ᶏץ DMA ̆ ᵝUSART_CTL2ҬDENRβ ᶏץ DMA Ȃ 

DMAԍUSART D̆MA ׆ ῤSRAMD ⌠USART ‖ Ȃ

19-5. DMA USART Ȃ 
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19-5. 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 ̆USART_STAT0ҬTCβ 1Ȃ USART_CTL0Ҭ

TCIEβ̆ ֟ Ҭ Ȃ 

DMAԍUSART ̆DMA ׆ ‖ ᴰ ⌠ ῤSRAMȂ 19-6. 

DMA USART Ȃ USART_CTL2ҬERRIEᵝ

1̆ USART_STAT0Ҭ ᵝ̂ FERRȁORERRNERR̃ ᵝ ֟ Ҭ Ȃ 
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19-6. DMA USART  

USART_DATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ ᵝ

ᶏ ԍUSART DMA

 

USART ⌠ ⌠ԅDMAD ̆DMA ֟ ᴰ Ҭ Ȃ 

19.3.6. ᴆ └ 

ᴆ └ⱳ nCTSnRTS Ȃ USART_CTL2ҬRTSENβ 1

ᶏ RTS ̆ USART_CTL2ҬCTSENβ 1 ᶏ CTS Ȃ 

19-7. ңҩUSARTӊ ᴆ └ 

USART 1

TX

RX

USART 2

RX

TX

TX RX

nCTS nRTS

RX TX

nRTS nCTS

 

RTS  

USART ₮nRTS̆ ԍ ‖ Ȃ ѿ n̆RTS
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̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTSḠ ̆

ץ USART_DATA Ȃ 

CTS  

USART nCTS͂ ‗ ץ Ȃ USART_STAT0Ҭ

TBEβ 0ғnCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ ̆

ᴪ ╠ Ả Ȃ 

19-8. 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_STAT0ҬCTSFβᴪ

1Ȃ USART_CTL2Ҭ CTSIEᵝ ᵝ̆ ᴪ֟ Ҭ Ȃ 

19.3.7. Ḥ 

ḤҬ̆ ҩUSART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CTL0ҬRWU

ᵝ 1ᶏѿҩUSART͂ Ȃ 

USARTԍ ̆ ᵝ Ҍᴪ ᵝȂ ᴆ ץ RWU

USARTȂ 

̆USARTץ ᴆ Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RX ⌠ ̆ ᴆᴪ RWU

׆̆ ₮ ̆ᵖUSART_STAT0ҬIDLEFᵝҌᴪ 1Ȃ 

USART_CTL0ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝҹ

1̆ ҹ Ȃ ᵞ4β ҍUSART_CTL1Ҭ ADDR[3:0]

̆ ᴆᴪ RWU ̆ ₮ Ȃ ⌠ USART R̆BNE ᵝȂ

USART_STAT0Ҭ׆ץ Ȃ ᵞ4β ҍUSART_CTL1Ҭ

ADDR[3:0]Ҍ ̆ ᴆᴪ ᵝRWU ῀ Ȃ ’Ҋ̆RBNEҌᴪ ᵝȂ 

̆ ’Ҋ̆ ҌẠ Ẽ Ȃ USART_CTL0

ҬPCENβ ᵝ̆ ᵝ ҹ ᵝ̆ῒᵩᵝ ҹ Ȃ 
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19.3.8. LIN  

USART_CTL1 LMENβ ᶏ ԑ Ȃ 

LIN Ҋ ŬSART_CTL1ҬCKEN̆STB[1:0]ץ USART_CTL2SCEN̆HDEN̆

IRENβ 0Ȃ 

ѿҩ ̆LIN ҍ Ȃ ᵝ 8Ȃ

USART_CTL0ҬSBKCMDβ ̆USART 13ҩ0̆ Ῥ ѿҩẢ ᵝȂ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ Ӟ̆ ץ

ᴰ ҬȂUSART_CTL1ҬLBLENβץ Ȃ RX

⌠ ԍ ԍҍ 0̂ LBLEN=0̆10ҩ0̕ LBLEN=1̆11ҩ0̃̆

USART_STAT0ҬLBDFβ Ȃ USART_CTL1ҬLBDIEᵝ̆ ֟ Ҭ Ȃ 

19-9. Ҋ ̆ Ҋ ŬSART ᴪ

⌠ѿҩῃ0 ̆ FERRβ Ȃ 

19-9. Ҋ  

0 1 2

1 ҩ

USART_DATA 0 1 00000000 2

FERR

RX pin

LBDF  

19-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERRβ Ȃ 

19-10. ᴰ Ҭ  

0 2

USART_DATA 0 1 2

FERR

RX pin

LBDF

1ҩ

1

 

19.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝUSART_CTL1CKENβ ᶏ

Ȃ Ҋ ŬSART_CTL1LMENUSART_CTL2SCEN̆HDEN̆IRENβ

0ȂCK ᵬҹUSART ₮ֽֽ̆ TENβ ᶏ ̆ Ȃ

ᵝ Ả ᵝᴰ ̆Ҍᴪ׆CK ₮ ‖ȂUSART_CTL1CLENβ ‗

ᵞᵝ̂ ᵝ̃ Ḥ ₮ȂUSART_CTL1CPHβ ‗

ѿҩ ԋҩ ȂUSART_CTL1CPLβ ‗ USART

Ҋ̆ Ȃ 

CK ₮ USART_CTL1ҬCPL̆CPH̆CLENβ‗ Ȃ ᴆֽ USART
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̂UEN=0̃ ץ ױ ṿȂ 

USART_CTL0ҬRENᵝ̆ ᵬ ҍ Ҋ Ҍ Ȃ

̆ ᴋᵥ Ȃ 

19-11. Ҋ USARTɒ  

USART

̂Һ ̃

RX

TX

CK

׆̂ ̃

῀

῀

₮

 

19-12. 8-bit USART Ḥ ̂CLEN=1̃ 

 CK pin(CPL=1,  CPH=0)

 CK pin (CPL=0,  CPH=1)

 CK pin (CPL=1,  CPH=1)

Һ ₮

Һ ῀

̂8ᵝ̃

ᵝ Ả
ᵝ

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

 CK pin (CPL=0,  CPH=0)

 

19.3.10. ұ ̂IrDA SIR̃ ⱳ  

ұ ⱳ ᵝUSART_CTL2ҬIRENᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN̆STB[1:0]̆CKENβ USART_CTL2 HDEN̆SCEN

ᵝ 0Ȃ 

IrDAҊ̆USART SIR └̆ └ Ḥ LED

̆ USART Ȃ ԍ ̆ ԍ115200Ȃ 
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19-13. IrDA SIR ENDEC 

‰
USART

SIR 

TX

RX

TX

RX

IREN

1

0

0

1

LED

ῤ

 

IrDAҊ̆TX ҍRX Ҍ ȂTX ҹᵞ ̆RX ҹ Ȃ

IrDA Ḡ ף ó1ô̆ ᾣ ‖̂RTZḤ ף̃ ó0ôȂῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍѿҩ1ҩPSC ‖Ȃ ‖ ԍ

1p ԍ2ṐPSC ̆IrDA↕ ⌠Ȃ 

ԍIrDAѿ ̆ IrDA SIR ENDECҬ̆ Ҍ Ȃ 

19-14. 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_CTL2ҬIRLPβ ᶏSIRץ ᵬ ᵞⱳ ҊȂ

PCLK№ ⌠ ᵞ ꜚȂ№ USART_GP ҬPSC[7:0]ᵝ ȂTX

‖ ҹᵞⱳץ 3ṐȂ ᵬ ҍ IrDA Ȃ 

19.3.11. Ḥ  

USART_CTL2 HDENβ̆ ᶏץ Ȃ 

Ḥ Ҋ̆USART_CTL1 LMEN̆CKENβ USART_CTL2

SCEN̆IRENβ Ȃ 

Ҋ T̆X RX ῤ׆ ⌠ѿ R̆X ҌῬᶏ ȂTX

ҹ ₮ Ȃ Ḥ‖ ᴆ Ȃ 
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19.3.12. ̂ISO7816̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1̃Ȃ

USART_CTL2 SCENβ 1̆ ᶏ Ȃ Ҋ ŬSART_CTL1

LMENβ USART_CTL2HDEN̆IRENβ 0Ȃ 

CKENβ ᵝ ŬSART CK ᶫѿҩ PCLK№ ⌠ Ȃ№

USART_GP ҬPSC[4:0]ȂCK ҹ ᶫ Ȃ 

ѿ Ḥ Ȃ ҍ T̆X ̆

҉ ̆ ҩ ᴪҍ ꜚ ѿ Ȃ Ҋ ҹ̔1

ᵝ+9 ᵝ̂ 1 Ẽ ᵝ̃+1.5Ả ᵝȂῒҬ0.5ҩẢ ᵝ ҹ Ả ᵝȂ 

19-15. ISO7816-3  

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0.5 bit 1 bit

S

S

ISO 7816-3

ISO 7816-3

P

P

 

̂T=0̃ 

ԍ ᵬ Ҋ ׆̆ ᵝ ⌠TX ᴰ ԅ ҩ

̆ ғTC ᵝ USART_GP GUAT[7:0] ѿ Ȃ

Ҋ̆ ѿ Ả ᵝӊ ̆ῤ Ḡ ̆GUAT[7:0]ṿ

ҹISO7816-3 CGT⁞12Ȃ Ḡ ҉ TC └ ᵞ̆

⌠ ṿ ̆TC ᵝȂ 

USART ̆ ⌠ Ẽ T̆X Ả ᵝ ѿҩᵝ ῤ ᵞ̆

ѿҩNACKḤ Ȃ ̆USARTᴪ ꜚ SCRTNUMȂ ╠

ᴪ ῀2.5β Ȃ ѿ ̆TCᴪ ᵝȂ ׅ

⌠NACKḤ ŬSARTᴪẢ ̆ ᵝȂUSARTҌᴪ NACKḤ ᵬҹ

ᵝȂ 

USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

̆RBNEҬ DMA Ҍᴪ Ȃ ̆

Ȃ ̂ ҩ ΐᵣṿ SCRTNUMᵝ ̃̆ ⌠ ׅ

̆USARTẢ NACKḤ ҩ ҹ Ẽ Ȃ USART_CTL2

Ҭ NKENβ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 
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̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENβ ῏ Ȃ 

׆ ̆ ᴆ USART_RT BWT̂ ̃-11ṿ

RBNEIEβȂ ҩ ᵣ ᾝȂ ҩ ⌠ԅ̆ ׆ ⌠

ŬSART_STAT1ҬRTFβ ᵝȂ ԅUSART_CTL3ҬRTIEβ̆

ᴪ֟ Ҭ Ȃ ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ DMA׆

̆Ӟ ѿҩ Ῥ ᶏ DMAȂ 

ѿҩ ⌠ R̆T[23:0]ṿ CWT̂ -̃11ᶏ ңҩ

ꜚ Ȃ RT[23:0]ῤ Ả ŬSART_STAT1ҬRTF

ᵝȂ 

USARTѿҩ ⌠ ̆ ҩ USART Ṝ ꜚ

0̂ TBE=0Ȃ̃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ №̃̆ ҩṿ Ώ

῀USART_RTBL[7:0]Ȃ 0׆ ⌠ ṿBL[7:0]+4Ȃ

⌠ ṿ ŬSART_STAT1Ҭ ᵝEBFᵝȂ ԅUSART_CTL3

Ҭ EBIEβ̆ ᴪ֟ Ҭ Ȃ ̆RTFᵝȂ 

ᶏ DMA ̆ ӊ╠̆ ҩ ҹ ṿ̂0x0̃Ȃҹԅ ⌠

ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ ‖ ҈ҩ ᵬҹ

Ȃ 

Ҍᶏ DMA ̆ҹ ᾧ֟ EBF ̆BL[7:0]ᾢ ҹ ṿ0xFFȂ

⌠ ҈ҩ ̆ ṿ ץ Ώ῀⌠BL[7:0]Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ ̆TX ף ó1ô̆Ẽ Ȃ

’Ҋ̆USART_CTL3ҬMSBFβ DINVβ ҹ0Ȃ 

׆̆ ᵝ ᴰ ̆TX ף ó0ô̆Ẽ Ȃ

’Ҋ̆USART_CTL3ҬMSBFβ DINVβ ҹ1Ȃ 

19.3.13. USARTҬ  

USARTҬ Ԋᴆ 19-3. USARTҬ ̔ 

19-3. 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 
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Ҭ Ԋᴆ Ԋᴆ  └  ᶏ └ᵝ 

⌠  IDLEF USART_CTL0 IDLEIE 

Ẽ  PERR USART_CTL0 PERRIE 

LIN Ҋ̆ ⌠  LBDF USART_CTL1 LBDIE 

 RTF USART_CTL3 RTIE 

 EBF USART_CTL3 EBIE 

̂ ȁ ₮ ȁ

̃ DMA ᶏ  
NERR ORERR FERR USART_CTL2 ERRIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ ṜUSART

└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 

19-16. USARTҬ  

ORERR

RBNEIE

PERR

PEIE

LBDF

LBDIE

FERR

NERR

ORERR
ERRIE

OR

TCIE

TBEIE

CTSF

CTSIE

USART_INT

TC

TBE

RBNE

RBNEIE

IDLEF

IDLEIE

RTF

RTIE

EBF

EBIE   
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19.4. USART  

USART0 ̔0x4001 3800 

USART1 ̔0x4000 4400 

USART2 ̔0x4000 4800 

UART3 ̔0x4000 4C00 

UART4 ̔0x4000 5000 

USART5 ̔0x4001 7000 

UART6 ̔0x4000 7800 

UART7 ̔0x4000 7C00 

19.4.1. 0̂ USART_STAT0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 00C0 

̂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  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  

ԅUSART_CTL2 ҬCTSENᵝ̆ nCTS ῀ ̆ ᵝ ᴆ

ᵝȂ ԅUSART_CTL2 ҬCTSIEᵝ̆ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔nCTS Ȃ 

1̔nCTS Ȃ 

ᵝ UART3/4/6/7 Ȃ 

8 LBDF LIN  

ԅUSART_CTL1 ҬLMENᵝ̆ ⌠LIN ̆ ᵝ ᴆ ᵝȂ

USART_CTL1 ҬLBDIE ᵝ ̆ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔ ⌠LIN Ȃ 
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1̔ ⌠LIN Ȃ 

7 TBE ‖  

҉ ᵝ ᵝ ̆ ᵝ 1ȂUSART_CTL0 Ҭ

TBEIE ᵝ ֟ Ҭ Ȃ 

ᵝ ᴆ Ώ῀USART_DATA 0Ȃ 

0̔ ‖ Ҍҹ Ȃ 

1̔ ‖ Ȃ 

6 TC  

҉ ᵝ ̆ ᵝ 1Ȃ TBE ᵝ̆ ╠ ᵝ 1Ȃ

USART_CTL0 ҬTCIE ᵝ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔ Ȃ 

1̔ Ȃ 

5 RBNE ‖  

‖ ⌠ ᵝ ̆ ᵝ 1Ȃ USART_CTL0

RBNEIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆ ץ ᵝΏ0 USART_DATA ᵝ 0Ȃ 

0̔ ‖ ҹ Ȃ 

1̔ ‖ Ҍҹ Ȃ 

4 IDLEF  

ѿҩ ῤ̆ RX ⌠ ̆ ᵝ 1Ȃ USART_CTL0

IDLEIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

3 ORERR ₮  

RBNE ᵝ ’Ҋ̆ USART_DATA ⌠ ᵝ ̆

ᵝ 1Ȃ USART_CTL2 ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ ₮ Ȃ 

1̔ ⌠ ₮ Ȃ 

2 NERR  

̆ RX ⌠ ̆ ᵝ ᵝȂ USART_CTL2

ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

1 FERR  

̆ Ả ᵝᴰ Ҭ̆RX ⌠ᵞ ̆ ᵝ ᵝȂ

USART_CTL2 ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 
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ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

0 PERR  

⌠ ᵝҍ ṿҌ ̆ ᵝ ᵝȂ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

19.4.2. ̂USART_DATÃ 

Ẓ ̔0x04 

ᵝṿ̔ ӈ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 DATA[8:0] ṿ 

ᴆ ץ Ώ ֓ᵝ ̆ ֓ᵝ ṿ Ȃ 

ᶏ ԅ Ẽ ̆ Ώ῀ ̆ ᵝ̂ 7ᵝ 8ᵝ ‗

ԍUSART_CTL0 WLᵝ̃ ᵝ  Ȃף

19.4.3. ̂USART_BAUD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ᶏ USART̂UEN=1̃̆Ҍ Ώ Ȃ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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

rw rw 



                                                                GD32F20x Ύ 

469 
 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 INTDIV[11:0] № №Ȃ 

3:0 FRADIV [3:0] № №Ȃ 

19.4.4. └ 0̂ USART_CTL0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  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 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 WM ׆  

0̔  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 PCEN Ẽ └ᶏ  

0̔ Ẽ └  

1̔ Ẽ └ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 PM Ẽ  

0̔Ẽ  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 
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8 PERRIE Ҭ ᶏ  

ᵝ 1̆USART_STAT0 ҬPERR ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

7 TBEIE ‖ Ҭ ᶏ  

ᵝ 1̆USART_STAT0 ҬTBE ᵝ ֟ Ҭ Ȃ 

0̔ ‖ Ҭ  

1̔ ‖ Ҭ ᶏ  

6 TCIE Ҭ ᶏ  

ᵝ 1̆USART_STAT0 ҬTC ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

5 RBNEIE ‖ Ҭ Ҭ ᶏ  

ᵝ 1̆USART_STAT0 ҬRBNE ORERR ᵝ ֟ Ҭ Ȃ 

0̔ ‖ Ҭ Ҭ  

1̔ ‖ Ҭ Ҭ ᶏ  

4 IDLEIE IDLE Ҭ ᶏ  

ᵝ 1̆USART_STAT0 ҬIDLEF 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 

Ҋ̂WM=0̃̆ ⌠ ̆ ᵝ ᴆ 0Ȃ

Ҋ̂WM=1̃̆ ⌠ѿҩ ̆ ᵝ ᴆ 0̕ ⌠ѿҩ

̆ ᴆ 1Ȃ 

0̔ ԍ ᵬ  

1̔ ԍ  

0 SBKCMD  

ᴆ ᵝ 1Ȃ 

ᴰ ᴆ 0Ȃ 

0̔  

1̔  
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19.4.5. └ 1̂ USART_CTL1̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  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=1̃ ̆ ᵝ Ҍ ΏȂ 

13:12 STB[1:0] STOPᵝ  

00̔1Ả ᵝ 

01̔0.5Ả ᵝ 

10̔2Ả ᵝ 

11̔1.5Ả ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ԍUART3/4/6/7̆ 1ᵝẢ ᵝ ңᵝẢ ᵝ Ȃ 

11 CKEN CK ᶏ  

0̔CK  

1̔CK ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

10 CPL  

ᵝ ҊCK Ȃ 

0̔CK Ҍ Ḡ ҹᵞ  

1̔CK Ҍ Ḡ ҹ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

9 CPH ᵝ 

ᵝ ҊCK ᵝȂ 

0̔ ҩ ѿҩ  

1̔ ԋҩ ѿҩ  
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USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

8 CLEN CKḤ  

ᵝ ҊCKḤ Ȃ 

0̔8ᵝ Ҭ 7ҩCK ‖̆9ᵝ Ҭ 8ҩCK ‖ 

1̔8ᵝ Ҭ 8ҩCK ‖̆9ᵝ Ҭ 9ҩCK ‖ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 LBDIE LIN Ḥ Ҭ ᶏ  

ᵝ 1̆ USART_STAT0 ҬLBDF ᵝ ֟ Ҭ Ȃ 

0̔ Ḥ Ҭ  

1̔ Ḥ Ҭ ᶏ  

5 LBLEN LIN  

ᵝ Ȃ 

0̔10ᵝ 

1̔11ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

4 Ḡ  Ḡ ᵝṿȂ 

3:0 ADDR[3:0] USART  

Ҋ̂ WM=1̃̆ ⌠ ᵞ ᵝҍADDR[3:0]ṿҌ ̆

USART ᴪ ῀ ̕ ⌠ ᵞ ᵝҍADDR[3:0]ṿ ̆

USART ᴪ Ȃ 

19.4.6. └ 2̂ USART_CTL2̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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  
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ᵝ 1̆ USART_STAT0 ҬCTSF ᵝ ֟ Ҭ Ȃ 

0̔CTSҬ  

1̔CTSҬ ᶏ  

ᵝ ԍUART3/4/6/7 Ȃ 

9 CTSEN CTSᶏ   

ᵝ ԍᶏ CTS ᴆ └ⱳ Ȃ 

0̔CTS ᴆ └  

1̔CTS ᴆ └ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

8 RTSEN RTSᶏ  

ᵝ ԍᶏ RTS ᴆ └ⱳ Ȃ 

0̔RTS ᴆ └  

1̔RTS ᴆ └ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 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=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

4 NKEN NACKᶏ  

ᵝ ԍ Ẽ ᶏ NACK Ȃ 

0̔ ₮ Ҍ NACK 

1̔ ₮ NACK 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

3 HDEN ᶏ  

ᵝ ԍᶏ Ȃ 

0̔  

1̔ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

2 IRLP IrDAᵞⱳ  
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ᵝ ԍҹIrDA ᵞⱳ Ȃ 

0̔  

1̔ᵞⱳ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

1 IREN IrDA ᶏ  

0̔IrDA  

1̔IrDAᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

0 ERRIE Ҭ ᶏ  

DMA ̂DENR=1̃ᶏ ̆ ᵝ 1̆USART_STAT0 Ҭ

FERR̆ORERR̆NERR ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ Ȃ 

19.4.7. Ḡ № ̂USART_GP̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

USARTᶏ ̂UEN=1̃̆ ᵝ Ҍ ΏȂ 

̂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 

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=1̃ ̆ ᵝ Ҍ ΏȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

7:0 PSC[7:0] ᶏ USART IrDAᵞⱳ ̆ ֓ᵝ ̂PCLK1/PCLK2̃№

֟ ᵞⱳ № Ȃ 

00000000̔Ḡ  ï Ҍ Ώ῀ ṿ 

00000001̔ 1№  

00000010̔ 2№  

é 

11111111̔ 255№  

IrDA Ҋ̆PSC 00000001Ȃ 
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Ҋ̆PSC[4:0] ԍ ̂APB1/APB2̃ №

Ȃ № ҹPSC[4:0] ṿ ңṐȂ 

00000̔Ḡ  ï Ҍ Ώ῀ ṿ 

00001̔ 2№  

00010̔ 4№  

é 

11111̔ 62№  

Ҋ̆PSC[7:5]Ḡ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

19.4.8. └ 3̂ USART_CTL3̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

UART3/4/6/7ᶏ Ȃ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MSBF DINV TINV RINV Ḡ  EBIE RTIE SCRTNUM[2:0] RTEN 

 rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11 MSBF ᵝ ╠ 

ᵝ ԍ Ȃ 

0̔ / ̆ ᵞᵝ ╠ 

1̔ / ̆ ᵝ ╠ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 DINV ᵝ  

ᵝ ԍ ᵝ Ȃ 

0̔ ᵝḤ ṿ  

1̔ ᵝḤ ṿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 TINV TX  

ᵝ ԍ TX Ȃ 

0̔TX Ḥ ṿ  

1̔TX Ḥ ṿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 
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8 RINV RX  

ᵝ ԍ RX Ȃ 

0̔RX Ḥ ṿ  

1̔RX Ḥ ṿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 EBIE Ҭ ᶏ ᵝ 

ᵝ 1̆ USART_STAT1ҬEBF ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ ᶏ  

1̔ Ҭ  

4 RTIE Ҭ ᶏ ᵝ 

ᵝ 1̆ USART_STAT1ҬRTF ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ ᶏ  

1̔ Ҭ  

3:1 SCRTNUM[2:0] ꜚ  

Ҋ̆ ֓ᵝ Ȃ 

Ҋ̆ѿ ץ SCRTNUM Ȃ ѿ

SCRTNUM+1 ̆FERR ᵝȂ 

Ҋ̆USART ѿҩ ץ SCRTNUM+1 Ȃ ѿҩ

ᵝҌ Ԋᴆ֟ SCRTNUM+1 ̆RBNEᵝ PERRᵝ ᵝȂ 

֓ᵝ ҹ0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

0 RTEN ᶏ  

ᵝ ԍᶏ USART Ȃ 

0̔ ⱳ  

1̔ ⱳ ᶏ  

19.4.9. ̂USART_RT̃ 

Ẓ ̔0x84 

ᵝṿ̔0x0000 0000 

UART3/4/6/7ᶏ Ȃ 

̂32β̃ Ȃ 

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

BL[7:0] RT[23:16] 

rw rw 

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

RT[15:0] 

rw 

 

ᵝ/ᵝ    



                                                                GD32F20x Ύ 

477 
 

31:24 BL[7:0]  

֓ᵝ ԍ T=1 ̆ Ȃ ṿ ԍḤ +

№ ̂1-LEC/2-CRC̃ ï 1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆ ҩ

ṿ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0 ̂ ̃ USART_STAT1EBFᵝ

Ώ0 ̆ 0Ȃ 

23:0 RT[23:0] ṿ 

ᵝ ԍ ṿ̆ ᵝ Ȃ 

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆USART_STAT1 ҬRTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆

ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF ᴪ

ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

19.4.10. 1̂ USART_STAT1̃ 

Ẓ ̔0x88 

ᵝṿ̔0x0000 0000 

UART3/4/6/7ᶏ Ȃ 

̂32β̃ Ȃ 

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

Ḡ  BSY 

 r 

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

Ḡ  EBF RTF Ḡ  

 w0 w0  

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 BSY  

USART ѿ ᵝȂ 

0̔ USART  

1̔ USART  

15:13 Ḡ  Ḡ ᵝṿȂ 

12 EBF  

ᵝ ׆̂ ̆ ̃ ԍ ԍBLEN+4 ᵝȂ

USART_CTL3 ҬEBIE ᵝ ֟ Ҭ Ȃ 
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ᴆ ץ Ώ0 ᵝȂ 

0̔ Ԋᴆ  

1̔ Ԋᴆ  

11 RTF  

ᵝ RX RTṿ ᵝȂUSART_CTL3 ҬRTIE

ᵝ ֟ Ҭ Ȃ 

ᴆ ץ Ώ0 ᵝȂ 

0̔ Ԋᴆ  

1̔ Ԋᴆ  

10:0 Ḡ  Ḡ ᵝṿȂ 
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20. ῤ ̂I2C̃ 

 ׃ .20.1

I2Ĉῤ ̃ ᶫԅ ҙ ‰ ң ұ └ ̆ ԍ MCU

I2C ȂI2C ᶏ ң ұ ̔ұ SDA ұ SCLȂ 

I2C ԅI2C ΐ̆ CRC ⱳ ȁ SMBus

̂ ̃ PMBuŝ ̃̆ Һ I2C ȂI2C

Ӟ DMA ̆ ⁞ CPU Ȃ 

20.2. Һ  

Â I2C Ȃ 

Â ѿ Һ ⱳ ׆ ⱳ Ȃ 

Â Һ׆ ӊ ᴰ Ȃ 

Â 7β 10β Ȃ 

Â I2CҺ Ȃ 

Â ̂ 100 kHz̃ ̂ 400 kHzȂ̃ 

Â ׆ Ҋ SCLҺꜚ ᵞȂ 

Â DMA Ȃ 

Â Ὶ SMBus 2.0PMBusȂ 

Â ңҩҬ ̔ ⱳᴰ Ҭ ԊᴆҬ Ȃ 

Â PEĈ ̃ Ȃ 
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20.3. ⱳ  

I2C ῤ 20-1. I2C Ȃ 

20-1. I2C  

‖

A
P

B
 

ᵝSDA └

CRC /

PEC  

SCL └

└

└

ᵝ

SDA

SCL

DMA/Ҭ

SMBA

 

20-1. 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  

20.3.1. SDA SCL  

I2C ң ̔ұ SDA ұ SCLȂ ⌠ ҉ ң

ԑ ᴰ Ḥ Ȃ 

SDA SCL ̆ ѿҩ ҉ ⌠ Ȃ ̆ң

Ȃ ⌠ ₮ ץ̆ ᶫ ҍⱳ ȂI2C ҉

‰ Ҋ ץ ⌠100 Kbit/s̆ Ҋ ץ ⌠400 Kbit/sȂ ԍI2C

҉ ᴪ Ҍ ̂CMOS̆NMOS̆ ᴆ̃̆ ó0' ó1ô Ҍ
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̆ ‗ԍVDD Ȃ 

20.3.2.  

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ̂ 20-2. Ȃ̃ ҩ ᴰ ѿҩ ‖ 

20-2.  

SDA

SCL
 

20.3.3. Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOP̂ 20-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOPḤ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 

20-3. Ả Ḥ  

SDA

SCL

SDA

SCL

START

STOP

 

20.3.4.  

ңҩҺ ץ ҉ ᴰ ̆ ѿ֓ └ ‗ ҩҺ

└ ᴰ ̆ ѿ ᴂ Ȃ Һ ҊҌ

ᴂ └Ȃ 

SCL ҍ Ȃ SCL ⌠ᵞ℗ ᴪᶏ ᴆ ױ

ᵞ ̆ ғѿ Һ ᴆ ᵞ ̆ ᴪᶏ SCL Ḡ ⌠⌠

( 20-4. )Ȃᵖ ѿҩ ׅ ԍᵞ ̆ ҩ ᵞ⌠

℗ Ҍᴪ SCL Ȃ SCL ᵞ ᴆḠ ᵞ Ȃ ᵞ

ᴆᴪ ῀ Ȃ 

20-4.  

CLK1

CLK2

SCL
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20.3.5. ᴂ  

ᴂ ѿ ̆ ҹԅ ‗ Һ ’Ҋ └‖ Ȃᴂ ҍ׆ ῏Ȃ 

ṜҺ ץ ꜚᴰ ȂңҩҺ STARTḤ Ḡ ῤ

҉֟ ѿҩ STARTḤ ̆ ’Ҋ ᴂ ‗ ҩҺ ᴰ Ȃ 

ᴂ ᵝ ̆ ѿᵝ ᴂ ̆ SCLҹ ̆ ҩҺ SDA

Ȃᴂ ᵝȂ ҉ ̆ ңҩҺ ᴰ ῤ ῃ ̆

Ӈױז ⱳᴰ Ҍ₮ Ȃ ѿҩҺ ᵖ ⌠SDA ҹᵞ̆↕ ҹ

ᴂ ῏ SDA₮ ꜚ̆ ѿҩҺ ↕ ᴰ Ȃ 

20-5. SDAᴂ  

SDA

SCL

Һ 2 SDA

Һ 1 SDA 1

1

1

0

0

0

1

1

1

1

0

0

 

20.3.6. I2C  

ҩI2C ̂Ҍ └ ̆LCDꜚ̆ Ữ ̃ ѿ

≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ 

I2C׆ ⌠I2C ҉ STARTḤ ӊ ̆ ׆ ҉ ӊ̆ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ ңҩ ̆I2C׆ ѿҩ

̂ACK̃̆ ̔פ Ȃ ̆ ᴆ ԅ

̆↕I2C׆ ѿҩ ̂0x00̃ ȂI2C 7β 10β

Ȃ 

I2CҺ ֟ STARTḤ STOPḤ ѿ ᴰ ̆ ғ ֟ SCL Ȃ 

20-6. 7β I2C  

׆
W(0)

ACK
0 ACK N ACK

Ảŀŀŀŀŀŀ

ᴰ ̂N+1 ҩ ̃

Һ ׆ ׆ Һ

R(1) 0 ACK N NACK

 

20-7. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩW(0) ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x
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20-8. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩ
W(0) ACK 0 ACK N NACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x

ACK
׆ ѿҩ

̂ ̃
R(1)

 

20.3.7. ᴆ  

ѿҩI2C ᶛ LCDꜚ ᵬҹѿҩ ̆ᵖ ѿҩ Ữ ץ ̆Ӟ

Ȃ ԅ / №̆I2C Ӟ№ҹ ᴰ Һ ׆ ȂҺ

∆ ҉ ᴰ ֟ Ḥ ̆ ᴋᵥ ׆ Ȃ 

Ҍ I2C Һ ׆ ̆ ץ ̆ ̆I2C Ҋ4ץ ̔ 

Â Һ  

Â Һ  

Â ׆  

Â ׆  

I2C ҉ץ Ȃ ᵝץ ̆I2C ᵬ ׆ ҊȂ ᴆ ᶏI2C

҉ ѿҩSTARTḤ ӊ ̆I2CҹҺ ̆ ᴆ I2C ҉ STOPḤ

̆I2C ׆ Ȃ 

׆ Ҋ ᴆ  

ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ I2C ҉ STARTḤ

Ȃ 

1. ⌠ѿҩSTARTḤ ̆ ץ 7β Ӟ ץ 10β ̆I2C

ᴆ I2C_STAT0ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆

ᵝ ̆ ᴆ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ

10β ̆I2CҺ Ῥ֟ ѿҩSTART ѿҩ ⌠I2C Ȃ

׆ ⌠START ӊ ᴪ ADDSENDᵝ 1Ȃ ᴆ ץ

I2C_STAT0 I2C_STAT1 ԋ ADDSENDᵝȂ 

2. I2C͂ ̆ ԍ ᵝ I2C_DATA ̆ ᴆ

TBEβ 1Ȃ ᴆ ῀Ώץ ѿҩ ⌠I2C_DATĂ ᵖ TBEβ

0̆ ҹΏ῀I2C_DATA ῀ῤ ᵝ Ȃ ᵝ

Ṝ̆I2C ⌠I2C Ȃ 

3. ѿҩ ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEβ 0̆ ҹ

I2C_DATA ᵝ Ҍ Ȃ 

4. ѿҩ ӊ ̆TBEῬ ̆ ᴆ Ώץ ҈ҩ ⌠I2C_DATĂ

TBEβ 0Ȃ ӊ ̆ᴋᵥ ṜTBE 1̆ ᶭ ̆ ᴆ ץ

Ώ῀ѿҩ ⌠I2C_DATAȂ 
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5. ṕ ԋҩ ̆ ᴆΏ ѿҩ ⌠I2C_DATA TBE ᵝ̆

ӊ ῬҌ ῏ TBE ȂTBEβᴪ ṕ ԋҩ ̆ ⌠ ⌠

STOPḤ 0Ȃ 

6. I2C Ĭ2CҺ Ҍᴪ ⌠ ѿҩ ̆ ץ ѿҩ

̆I2C׆ AERR̂ ̃ᴪ ץ ᴆ Ȃ ᴆΏ0⌠AERR

ᵝ ץ ᵝȂ 

׆ .20-9 ̂10ᵝ ̃ ̆ ׆ Ҋ ̆ ᴆ ץ

Ҋ ᵬ̔ 

7. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ I2C ҉ STARTḤ

Ȃ 

8. ⌠ѿҩSTARTḤ ̆ ץ 7β Ӟ ץ 10β ̆I2C

ᴆ I2C_STAT0ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆

ᵝ ̆ ᴆ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ

10β ̆I2CҺ Ῥ֟ ѿҩSTART ѿҩ ⌠I2C Ȃ

׆ ⌠START ӊ ᴪ ADDSENDᵝ 1Ȃ ᴆ ץ

I2C_STAT0 I2C_STAT1 ԋ ADDSENDᵝȂ 

9. I2C͂ ̆ ԍ ᵝ I2C_DATA ̆ ᴆ

TBEβ 1Ȃ ᴆ ῀Ώץ ѿҩ ⌠I2C_DATĂ ᵖ TBEβ

0̆ ҹΏ῀I2C_DATA ῀ῤ ᵝ Ȃ ᵝ

Ṝ̆I2C ⌠I2C Ȃ 

10. ѿҩ ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEβ 0̆ ҹ

I2C_DATA ᵝ Ҍ Ȃ 

11. ѿҩ ӊ ̆TBEῬ ̆ ᴆ Ώץ ҈ҩ ⌠I2C_DATĂ

TBEβ 0Ȃ ӊ ̆ᴋᵥ ṜTBE 1̆ ᶭ ̆ ᴆ ץ

Ώ῀ѿҩ ⌠I2C_DATAȂ 

12. ṕ ԋҩ ̆ ᴆΏ ѿҩ ⌠I2C_DATA TBE ᵝ̆

ӊ ῬҌ ῏ TBE ȂTBEβᴪ ṕ ԋҩ ̆ ⌠ ⌠

STOPḤ 0Ȃ 

13. I2C Ĭ2CҺ Ҍᴪ ⌠ ѿҩ ̆ ץ ѿҩ

̆I2C׆ AERR̂ ̃ᴪ ץ ᴆ Ȃ ᴆΏ0⌠AERR

ᵝ ץ ᵝȂ 
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׆ .20-9 ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ ֟ ᴆ̂START̃

Һ header

׆

SCL ׆ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N-2 ҩ

Һ

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADDSEND
2) ADDSEND

Ῥ ADDSEND
2) Ῥ ADDSEND

TBE

TBE

TBE

AERR

TBE

3) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

4) Ώ῀  2 ⌠
I2C_DATA

5) Ώ῀  3 ⌠
I2C_DATA

6)Ώ῀  N ⌠
I2C_DATA׆  N-1 ҩ

Һ

TBE

7) AERR

I2C ᴆ ҹ ᴆ ᵬ

Һ Header

׆

 

׆ Ҋ ᴆ  

׆ .20-10 ̂10ᵝ ̃ ̆ ׆ Ҋ ̆ ᴆ

֓ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ Ĭ2C ׆ ̆ STARTḤ ץ Ȃ 

2. ⌠START Ḥ 7β 10 ӊ ̆I2Cᴆ I2C 0

ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆ ̆ ᴆ ᾢ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ ADDSENDᵝ 0

̆I2C I2C Ȃ 

3. ⌠ ѿҩ R̆BNEβ ᴆ 1̆ ᴆ ץ I2C_DATA ѿҩ

̆ RBNEβӞ 0Ȃ 

4. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 

5. ⌠ ѿҩ ̆RBNE 1̆ ᴆ ץ Ȃ 
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6. I2C ⌠I2C ҉ѿҩSTOPḤ ̆STPDETβ 1̆ ᴆ ᾢ I2C_STAT0

ῬΏI2C_CTL0 STPDETᵝȂ 

׆ .20-10 ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ Header

׆

Һ

׆

SCL ׆ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  Nҩ

׆

Һ ֟ Ả ᴆ

ADDSEND
2) ADDSEND

RBNE

STPDET

4)  x 

RBNE
3)  1 

5) N

6) STPDET

I2C ᴆ ҹ ᴆ ᵬ

RBNE

1) ᴆ∆

 

Һ Ҋ ᴆ  

20-11. Һ ̂10ᵝ ̃ ̆ Һ Ҋ ⌠I2C ̆

ᴆ ֓ I2C ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTβ 1̆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ Ȃ

ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠I2C_DATA

SBSENDᵝȂ SBSENDᵝ 0 ̆I2C ⌠I2C

Ȃ 10β ̆ ᴆ Ṝᴪ ADD10SEND

ᵝ 1̆ ᴆ I2C_STAT0 Ώ10β ᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 

4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ I2C_STAT0

I2C_STAT1 ADDSENDᵝȂ 

5. I2C͂ ̆ ҹ ᵝ I2C_DATA ̆ ץ ᴆ
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TBEβ 1Ȃ ᴆ Ώץ ѿҩ ⌠I2C_DATĂ ᵖ TBEβ Ҍᴪ

̆ ҹΏ῀I2C_DATA ᴪ ῀ῤ ᵝ Ȃ ᵝ

̆I2C ⌠ Ȃ 

6. ѿҩ Ҭ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEᴪ ̆

ҹI2C_DATA ᵝ Ҍҹ Ȃ 

7. ᴋ ┴TBE 1̆ ᴆ ץ I2C_DATAΏ῀ѿҩ ̆ Ȃ 

8. ṕ ԋҩ Ҭ̆ ᴆΏ῀ ѿҩ ⌠I2C_DATATBE

ᵝ̆ Ҍ ῏ TBEβ ȂTBEβᴪ ṕ ԋҩ ̆ ⌠

STOPḤ Ȃ 

9. ѿҩ Ĭ2CҺ BTCβ ̆ ҹ ᵝ I2C_DATA

ҹ Ȃ ᴆ STOP ѿҩSTOPḤ ̆ TBEBTC ᵝ

0Ȃ 

20-11. Һ ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  N-2 ҩ

׆

Һ  N ҩ

׆

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

TBE

TBE

TBE

BTC

5) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

6) Ώ῀  2 ⌠
I2C_DATA

7) Ώ῀  3 ⌠
I2C_DATA

8)Ώ῀  N ⌠
I2C_DATA

Һ  N-1 ҩ

׆

TBE

9) STOP

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

SCL Һ ᵞ

 

Һ Ҋ ᴆ  

Һ Ҋ Һ̆ ҹ ѿҩ ֟ NACK̆ STOPḤ Ȃ ̆
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≢ ץ Ḡ ⌠ ȂҊ ᶫԅң Һ ᴆ

̔ A BȂ A Ḡ ᴆ I2CԊᴆ ̆ B↕Ҍ Ȃ 

A 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTβ 1̆ ׆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C

⌠I2C Ȃ 10β ̆ ᴆ Ṝᴪᾢ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10βᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 

4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10β ̆

ᴆ Ῥ STARTβ 1 ֟ ѿҩSTARTȂ START֟ S̆BSENDᵝᴪ

1Ȃ ᴆ ᾢ I2C_STAT0Ώ ⌠I2C_DATASBSENDᵝ̆

⌠I2C ̆ADDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1ADDSENDᵝȂ 

5. ⌠ ѿҩ ̆ ᴆᴪ RBNEβ 1Ȃ ᴆ I2C_DATA׆ץ

ѿҩ ̆ӊ RBNEβ 0Ȃ 

6. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 

7. ṕ ԋҩ ̂N-1̃ ӊ ̆ ᴆ ACKENβ 0̆ STOPβ

1̆ ѿ ѿҩ ӊ╠ ץ̆ ḠNACK ѿҩ Ȃ 

8. ѿҩ ̆RBNEβ 1̆ ᴆ ץ ѿҩ Ȃ ԍACKEN

╠ѿ Ҭ 0̆ I2CҌῬҹ ѿҩ ACK̆ ѿҩ

֟ ѿҩSTOPḤ Ȃ 

҉ץ N>1̆ N=1̆ 7 4ӊ ̆ғ

ӊ╠ Ȃ 
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20-12. Һ ᶏ A ̂10β ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE

    x 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂START̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

6)  N-1 

7) ACKEN̆ STOP

 

B 

1. ᾢ̆ ᴆ ᶏ I2C ̆ I2C_CTL1Ҭ ῏ Ḡ I2C

Ȃ∆ ӊ ̆I2C ׆ ̆ STARTḤ Ȃ 

2. ᴆ STARTβ 1̆ ׆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C

⌠I2C Ȃ 10β ̆ ᴆ ӊ ᴪ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10βᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 
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4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10β ̆

ᴆ STARTβῬ 1 ֟ ѿҩ Ḥ S̆TART ₮ ץ SBSENDᵝ

Ῥ 1Ȃ ᴆ ᾢ I2C_STAT0Ώ ⌠I2C_DATASBSENDᵝ̆

⌠I2C ĂDDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1ADDSENDᵝȂ 

5. ѿҩ R̆BNEβᴪ ᴆ 1Ȃ ᴆ I2C_DATA׆ ₮

ѿҩ ̆ RBNEβ 0Ȃ 

6. ᴋᵥ ┴̆ RBNEβ 1̆ ᴆ I2C_DATA׆ץ ѿҩ ̆

⌠Һ ԅN-3ҩ Ȃ 

20-13. Һ ᶏ B ̂10β ̃ ̆ N-2ҩ ᴆ ₮̆

ӊ N-1ҩ ̆ BTCRBNE ᵝ̆ ᴪ Һ ץ ѿҩ

Ȃ ᴆ ACKENβȂ 

1. ᴆ׆I2C_DATA₮ṕ ҈ҩ̂ N-2̃ ̆ Ӟ BTCβ 0Ȃ N-1ҩ

׆ ᵝ ⌠I2C_DATĂ ⌠ ѿҩ ̆ ԍ

ACKEN ̆ Һ Ҍᴪ ѿҩ ACK Ȃ 

2. ѿҩ ̆ ᴆῬ BTCβ RBNE1̆ ᵞSCL̆ ᴆ STOPβ

1̆ Һ ₮ѿҩSTOPḤ Ȃ 

3. ᴆ N-1ҩ ̆ BTCȂ ѿҩ ׆ ᵝ ꜚ⌠I2C_DATAȂ 

4. ᴆ ѿҩ ̆ RBNEȂ 

҉ץ N>2̆N=1N=2 ’ ᵌ̔ 

N=1 

4 ̆ ᴆ ADDSENDβӊ╠ ACKENβ 0̆ ADDSENDβӊ

STOPβ 1Ȃ N=1 5 ѿ Ȃ 

N=2 

2 ̆ ᴆ START1ӊ╠ POAP1Ȃ 4 ̆ ᴆ ADDSENDᵝӊ

╠ ACKENβ 0Ȃ 5 ̆ ᴆ ѿ ⌠BTCβ 1 STOPβ 1ғ

I2C_DATAң Ȃ 
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20-13. Һ ᶏ B ̂10β ̃ 

Һ ֟ ᴆ̂STRAT̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE BTC

6)  N-3 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N-2 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂STRAT̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

7) ACKEN

׆  N-2 ҩ

Һ

SCL Һ ᵞ

RBNE BTC

8)  N-1 

7) STOP
SCL Һ ᵞ

9)  N
 

20.3.8. SCL └ 

SCL ᵞⱳ ҹԅ ᾧ ҉ ץ Ҋ Ȃ ᴆ

Ҭ ̆ ̆ TBE BTC ᵝ̆ Ḡ SCLҹᵞ ⌠Ҋѿ

ҩ Ώ῀ᴰ ‖ Ȃ ̆ RBNEBTC ᵝ̆ Ḡ SCL

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

ᵝ ᵝ̆ ᴆ TBĔRBNE BTC ̆ ↕҉ Ҋ ’

ᴪ Ȃ 

20.3.9. DMA Ҋ ᴰ  

╠ ᴆ ̆ TBEβ RBNEβ 1ӊ ̆ ᴆ Ώ ѿҩ ̆

CPU ȂI2CDMAⱳ ץ TBE RBNEβ 1 ̆ ꜚ ѿ

Ώ ᵬ̆׆ ⁞ ԅCPU ̆ΐᵣDMA DMA ῏ Ȃ 

DMA I2C_CTL1 DMAONβᶏ Ȃ ᵝ ADDSENDᵝӊ

ᵝȂ ѿҩ׆ SCL ⱳ ̆DMAONβ ADDSENDԊᴆ╠

ᵝȂ 

DMA └ ῏ԍDMA ȂDMA I2CD ӊ╠ ᶏ Ȃ

ҩ ᴰ ̆DMAᴪ ѿҩᴰ ̂EOT̃Ḥ I2C ̆ ֟

ѿҩDMAD Ҭ Ȃ 

Һ ңҩ ңҩ҉ץ ̆ I2C_CTL1 DMALSTβ ᵝȂ ⌠

ѿҩ ӊ ̆I2CҺ NACKȂ DMAD Ҭ ISRҬ̆ ᵝSTOPβ̆

֟ ѿҩẢ Ḥ Ȃ 

Һ ֽ ѿҩ ̆ ADDSEND╠ACKENβ Ȃ ADDSEND

DMAD Ҭ ISRҬ̆ ᵝSTOPβ̆ ֟ ѿҩẢ Ḥ Ȃ 

20.3.10.  

I2C Ҭ ѿҩPEC ̆ ᶏ CRC-8 I2C C̆RC ҹx8 

+ x2 + x + 1̆ SMBusῚ Ȃ PECENβ 1 ᶏץ PECⱳ ȂPECᴪ

I2C ̂ Ȃ̃ DMA Ҋ̆ ᴆ ץ PECTRANS

└I2C ѿҩ PECṿ̆ ⌠ PECṿ

Ȃ DMA Ҋ̆ PECENβ PECTRANSᵝ 1̆ I2C ꜚ PECṿȂ 

20.3.11. SMBus  

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ

└ ̆ Ḥ Ȃѿ ̆SMBus ԍ Һ ̆Һ ԍ

ᴰ ON / OFFפ ḤȂSMBusI2Cѿ ̆Һ ԍ Һ ҉ ᵞ

Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂ Smart 

Battery DataȂ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ SMBusҬ׆ ӈ ȂSMBusI2C Ҭ ᴰ

Ȃ I2C SMBusӊѿ ̆Ḃ ҹῚ SMBusȂҌ ֓

I2C ̆ SMBusACPI ӈ ‰ Ȃ 
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SMBusԍI2Cᴆ ̆ ᶏ ԅI2C ᴆ ̆ᵖ I2C ҉ ⱴԅԋ

ᴆ ̆ Ȃ ≢ SMBus ѿҩ ̆ ԍ

ꜚ № Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ

Ȃ Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ

Ȃ Ҭ̆ Ҭ hostҍ ӊ ѿҩ ≢̆ hostΐ № ⱳ Ȃ 

 

SMBusѿ ̔Ẋ ҩ Ḥ ӄ Ḃ̆ᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ10kHzððҹԅ ȂI2C ҉ ץ ҹѿҩľ Ŀ ̆Ӟ

Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ

ᵟҺ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋⱵ

ӊ ̆ ץ I2Cᴪ ȂI2C Ҭ └ ҩ ҉ ̆p SMBus

Ҭ̆ ҩ ҹ25msȂ SMBus Ẋ ̆ ҩᴪ ӄ̆

₮ԅ ̆ ᵝץ Ȃ Ҍᾛ ׆

ᵞ Ȃ 

 

SMBus 2.0ץ 1.1 ԅ ̂Packet Error Checkinğ ΏҹPEC̃Ȃ

Ҭ̆ ᴪ ᴰ PEC Ȃ CRC-8 ̆

ҩ ̆ ץ /ΏᵝȂ ҹx8+x2+x+1̂CRC-8-ATMHEC ̆

∆ ҹ0̃Ȃ 

SMBus  

SMBusѿҩ Ҭ Ḥ ̆ ҹSMBALERT#Ȃ׆ ҉ Ԋᴆ ̆ ҩḤ

Һ ׆ ȂSMBusҬ ӈԅ ľҺ Ŀ̆ ԍI2CҺ ᵌ

ⱳ ̆ᵖ ᴰץ Ȃ 

SMBus  

SMBus ‰I2C ᵌȂҹԅᶏ SMBus ̆ Ҭ ₃ҩ

SMBus ̆ ѿ֓SMBus ᵝ̆ ֓ SMBusΎҬ׃ ҉

Ȃ 

1. Ḥӊ╠̆ I2C_CTL0ҬSMBENβ 1̆ ғ ̆ SMBSELARPEN

ṿȂ 

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

ᵝHSTSMB̂ SMBus׆ Ҋ̆ DEFSMBᵝ̃̆ ARP Ҭ ⱳ Ȃ 

3. ҹԅ SMBus ̆ ᴆ SMBALTᵝ̆ ⱳ Ȃ 
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20.3.12. ȁ Ҭ  

I2Cѿ֓ ȁ ᵝ̆ ѿ֓ ᵝ̆Ḃ ׆ץ ֓ Ҭ ̂

Lн/ Ȃ̃ 

20-2. Ԋᴆ ᵝ 

Ԋᴆ ᵝ   

SBSEND Һ STARTḤ  

ADDSEND  

ADD10SEND 10ᵝ Ҭ  

STPDET ⌠ STOPḤ  

BTC  

TBE I2C_DATAҹ  

RBNE I2C_DATA  

20-3. I2C ᵝ 

I2C   

BERR  

LOSTARB ᴂ ҡ  

OUERR SCLᵞ ̆ ԅ ₮ Ҋ  

AERR ⌠  

PECERR CRCṿҌ  

SMBTO SMBus Ҋ  

SMBALT SMBus  
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20.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

I2C2 ̔0x4000 C000 

20.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SRESET Ḡ  SALT 

PECTRA

NS 

POAP ACKEN STOP START SS GCEN PECEN ARPEN SMBSEL Ḡ  SMBEN I2CEN 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 SRESET ᴆ ᵝ I2C̆ ᴆ I2C ᵝ I2CȂ 

0̔I2C ᵝ 

1̔I2C ᵝ 

14 Ḡ  Ḡ ᵝṿȂ 

13 SALT ᴆ 1 0̆ ᴆ 0Ȃ 

SMBA ₮ Ȃ 

0̔Ҍ SMBA  

1̔ SMBA  

12 PECTRANS PECᴰ  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECᴰ ⌠ START / 

STOPḤ ̆ I2CEN=0Ȃ 

0̔Ҍᴰ PECṿ 

1̔ᴰ PECṿ 

11 POAP ACK / PEC ᵝ ӈ 

ᴆ 1 0̆ I2CEN=0 ̆ ᴆ 0Ȃ 

0̔ACKEN ᵝ‗ ╠ ACK̆PECTRANS ᵝ

ҹ PEC 

1̔ACKEN ᵝ‗ Ҋѿҩ ACK̆PECTRANS ᵝ Ҋѿҩ
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PECȂ 

10 ACKEN ACK 

ᴆ 1 0̆ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ ACK 

1̔ ACK 

9 STOP I2C ҉֟ ѿҩ STOPḤ  

ᴆ 1 0̆SMBus ̆ ᴆ 1̆ ⌠ STOPḤ ̆ ᴆ 0Ȃ 

0̔Ҍ STOP 

1̔ STOP 

8 START I2C ҉֟ ѿҩ STARTḤ  

ᴆ 1 0̆ ⌠ STARTḤ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ START 

1̔ START 

7 SS ׆ Ҋ SCL ᵞ 

ᴆ 1 0Ȃ 

0̔ ᵞ SCL 

1̔Ҍ ᵞ SCL 

6 GCEN ̂0x00̃  

׆0̔ Ҍ  

׆1̔  

5 PECEN PEC ᶏ  

0̔PEC  

1̔PEC ᶏ  

4 ARPEN SMBusҊ ARP ᶏ  

0̔ARP  

1̔ARPᶏ  

3 SMBSEL SMBus  

׆0̔  

1̔Һ  

2 Ḡ  Ḡ ᵝṿȂ 

1 SMBEN SMBus / I2C ῏ 

0̔I2C  

1̔SMBus  

0 I2CEN I2C ᶏ  

0̔ I2C 

1̔ᶏ I2C 
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20.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DMALST DMAON BUFIE EVIE ERRIE Ḡ  I2CCLK[5:0] 

 rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12 DMALST DMA ᴰ  

0̔Ҋѿҩ DMA EOTҌ ᴰ  

1̔Ҋѿҩ DMA EOT ᴰ  

11 DMAON DMA ῏ 

0̔DMA ῏ 

1̔DMA  

10 BUFIE ‖ Ҭ ᶏ  

0̔ ‖ Ҭ ̆ EVIE=1̆ TBE = 1 RBNE = 1 Ҍ֟ Ҭ Ȃ 

1̔ᶏ ‖ Ҭ ̆ EVIE=1̆ TBE = 1 RBNE = 1 ֟ Ҭ Ȃ 

9 EVIE ԊᴆҬ ᶏ  

0̔ ԊᴆҬ  

1 ᶏ̔ ԊᴆҬ ̆ SBSENDȁADDSENDȁADD10SENDȁSTPDET BTC

ᵝ BUFIE = 1 TBE = 1 RBNE = 1 ֟ Ҭ Ȃ 

8 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1 ᶏ̔ Ҭ ̆ BERRȁLOSTARBȁAERRȁOUERRȁPECERRȁSMBTO

SMBALT ᵝ ֟ Ҭ Ȃ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 I2CCLK[5:0] I2C  

I2CCLK[5:0] ῀ APB1 ̆ ᵞ 2MHzȂ 

000000 - 000001̔  

000010 - 111100̔2 MHz~60MHz 

111101 - 111111̔ ԍ APB1 └̆  

̔ 

‰ Ҋ̆APB1 ԍ ԍ 2MHzȂ Ҋ̆APB1
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ԍ ԍ 8MHzȂ 

׆ .20.4.3 0̂ I2C_SADDR0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

ADDFOR

MAT 
Ḡ  ADDRESS[9:8] ADDRESS[7:1] 

ADDRES

S0 

rw  rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDFORMAT I2C׆  

0̔7ᵝ  

1̔10ᵝ  

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 ADDRESS[9:8] 10ᵝ ңᵝ 

7:1 ADDRESS[7:1] 7ᵝ 10ᵝ 7-1ᵝ 

0 ADDRESS0 10ᵝ 0ᵝ 

׆ .20.4.4 1̂ I2C_SADDR1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ADDRESS2[7:1] DUADEN 

 rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 
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7:1 ADDRESS2[7:1] ׆ Ҋ ԋҩ I2C  

0 DUADEN ᶏ  

0̔  

1̔ᶏ  

20.4.5. ᴰ ‖ ̂I2C_DATÃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

 Ḡ  TRB[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 TRB[7:0] ‖  

20.4.6. ᴰ 0̂ I2C_STAT0̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SMBALT SMBTO Ḡ  PECERR OUERR AERR 
LOSTAR

B 
BERR TBE RBNE Ḡ  STPDET 

ADD10S

END 
BTC 

ADDSEN

D 
SBSEND 

rc_w0 rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 r r  r r r r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 SMBALT SMBus  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔SMBA ᵞ̂׆ ̃ ⌠ ̂Һ ̃ 

1̔SMBA ᵞғ ⌠ ׆̂ ̃ ⌠ ̂Һ ̃ 
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14 SMBTO SMBus Ҋ Ḥ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ Ԋᴆ ̂SCL ᵞ 25ms̃ 

13 Ḡ  Ḡ ᵝṿȂ 

12 PECERR PEC  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ⌠ PECғ  

1̔ ⌠ PECᵖ ̆ Ҍ ACKENᵝ ṿ̆I2C NACK 

11 OUERR SCL ᵞⱳ ̆ ׆ Ҋ ԅ҉ Ҋ ԊᴆȂ ׆ Ҋ̆

Ẋ I2C_DATAҬ ѿ ₮̆ ғ ̆ ᴪ

҉ Ȃ ׆ Ҋ̆Ẋ ╠ ̆ I2C_DATAׅ ҹ

̆ ᴪ Ҋ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ҉ Ҋ  

1̔ ҉ Ҋ  

10 AERR  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

9 LOSTARB Һ Ҋᴂ ҡ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ᴂ ҡ  

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR ̆ I2C ҉ ԅ ӊ STARTḤ STOPḤ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

7 TBE I2C_DATAҹ  

ᴆ׆ I2C_DATA ꜚѿҩ ⌠ ᵝ ӊ ᵝ 1̆ ᴆΏѿҩ

⌠ I2C_DATA ᵝȂ ᵝ I2C_DATA ̆

Ώ I2C_DATA Ҍᴪ TBE ᵝ̂ Һ ׆/ Ҋ ᴆ ᵬ

̃ 

0̔I2C_DATA  

1̔I2C_DATA ̆ ᴆ  Ώץ

6 RBNE I2C_DATA  

ᴆ׆ ᵝ ꜚѿҩ ⌠ I2C_DATA ӊ ᵝ 1̆ I2C_DATA

ץ ᵝȂ BTC RBNE 1̆ I2C_DATA Ҍᴪ RBNĔ

ҹ ᵝ ⌠ I2C_DATAȂ 

0̔I2C_DATAҹ  
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1̔I2C_DATA ̆ ᴆ ץ  

5 Ḡ  Ḡ ᵝṿȂ 

4 STPDET ׆ Ҋ ⌠ STOPḤ  

ᵝ ᴆ 1̆ᾢ I2C_STAT0 Ώ I2C_CTL0 ץ ᵝȂ 

׆0̔ Ҋ ⌠ STOPḤ  

׆1̔ Ҋ ⌠ STOPḤ  

3 ADD10SEND Һ Ҋ 10ᵝ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA ᵝȂ 

0̔Һ Ҋ 10ᵝ  

1̔Һ Ҋ 10ᵝ  

2 BTC  

Ҋ̆ ѿҩ ᵝ ᵖ I2C_DATA ׅ

̕ Ҋ̆ѿҩ ᵝ ᵖ I2C_DATA

ׅ ̆ ᶏ ԅ SCL ᵞⱳ ̆ᵝ ᴆ ᴪ BTC Ȃ 

ᵝ ᴆ 1Ȃ 

Ҋ҈ץ ̔ 

1ȁ ᴆ ̔ I2C_STAT0̆ Ώ I2C_DATA ᵝ 

2ȁ ᴆ ̔ ѿҩ STOP STARTḤ  

3ȁ I2C_CTL0Ҭ I2CEN=0 

0̔ BTC 

1̔ ԅ BTC 

1 ADDSEND Һ Ҋ̔ ⱳ ԅ ⌠ ACK 

׆ Ҋ̔ ⌠ ҍ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 I2C_STAT1 0Ȃ 

׆0̔ Ҋ̆ ⌠ ⌠ Ҍ ̕Һ Ҋ̆

ᵖ ׆⌠ ACK 

׆1̔ Ҋ̆ ⌠ ҍ ̕Һ Ҋ̆ ⌠

ACK 

0 SBSEND Һ Ҋ STARTḤ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA 0Ȃ 

0̔ START ᴆ 

1̔START ᴆ  

20.4.7. ᴰ 1̂ I2C_STAT1̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

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

PECV[7:0] DUMODF HSTSMB DEFSMB RXGC Ḡ  TR I2CBSY MASTER 

r r r r r  r r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 PECV[7:0] PECᶏ ᴆ ₮ PECṿȂ 

7 DUMODF ׆ Ҋ ᵝ ҩ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ I2C_SADDR0  

1̔ I2C_SADDR1  

6 HSTSMB ׆ Ҋ ⌠ SMBusҺ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠ SMBusҺ  

1̔ ⌠ SMBusҺ  

5 DEFSMB SMBus  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔SMBus ⌠  

1̔SMBus ⌠  

4 RXGC ⌠ ̂00h̃ 

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠  

1̔ ⌠  

3 Ḡ  Ḡ ᵝṿȂ 

2 TR I2Cᵬ  

STOP STARTḤ ֟ I2CEN LOSTARB=1 ᵝ ᴆ 0Ȃ 

0̔  

1̔  

1 I2CBSY  

STOPḤ ᴆ 0Ȃ 

0̔ I2C  

1̔I2C  

0 MASTER Һ  

I2C Һ ׆ ᵝȂ 

ᵝ STARTḤ ֟ ᴆ 1Ȃ 

ᵝ STOPḤ ֟ I2CEN=0 LOSTARB=1 ᵝ ᴆ 0Ȃ 

׆0̔  

1̔Һ  
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20.4.8. ̂I2C_CKCFG̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

FAST DTCY Ḡ  CLKC[11:0] 

rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 FAST Һ Ҋ I2C  

0̔ ‰  

1̔  

14 DTCY Ҋ  

0̔Tlow/Thigh=2 

1̔Tlow/Thigh=16/ω 

13:12 Ḡ  Ḡ ᵝṿȂ 

11:0 CLKC[11:0] Һ Ҋ I2C └ 

‰ Ҋ̔Thigh=Tlow
=CLKC*TPCLK1 

DTCY=0̆ Ҋ̔ 

Thigh=CLKC*TPCLK1̆Tlow=2*CLKC*TPCLK1 

DTCY=1̆ Ҋ̔ 

Thigh=9*CLKC*TPCLK1̆Tlow=16*CLKC*TPCLK1 

̔ DTCY=0̆ PCLK1ҹ 3 Ṑ ̆ ᴪ ‰ Ȃ DTCY=1̆

PCLK1ҹ 25 Ṑ ̆ ᴪ ‰ Ȃ 

20.4.9. ҉ ̂I2C_RT̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RISETIME[5:0] 
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 rw 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5:0 RISETIME[5:0] Һ Ҋ ҉  

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

 ׃ .21.1

SPI/I2Sץ SPI I2S ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆCRC ῃ

ȂSPI0 SPI Һ Ȃ 

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

‰̆LSB ‰ PCM‰Ȃ ץ Ҋ ̆ Һ ̆Һ

׆̆ ׆ Ȃ 

21.2. Һ  

21.2.1. SPIҺ  

Â ΐ ῃ ȁ Һ׆ ᵬȂ 

Â 16ᵝ ̆ ‖ Ȃ 

Â 8ᵝ 16ᵝ Ȃ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ Ȃ 

Â ᴆ ᴆNSS Ȃ 

Â ᴆCRC ȁ Ȃ 

Â DMA Ȃ 

Â SPI ⱳ Һ ̂ SPI0̃Ȃ 

21.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬȂ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝȂ 

Â ҹ16ᵝ 32ᵝȂ 

Â 16ᵝ ‖ ԍ Ȃ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz Ȃ 

Â Ȃ 

Â ץ ₮Һ ̂MCK̃Ȃ 

Â DMAⱳ Ȃ 



                                                                GD32F20x Ύ 

506 
 

21.3. SPIⱳ  

21.3.1. SPI  

21-1. SPI  

MISO

NSS

SCK

MOSI

/ └

‖

ᵝ

‖

└

SYSCLK

LSBMSB

   PADO

I

A
P

B

   PADO

I

   PADO

I

   PAD
O

I

IO2

IO3

    PAD
O

I

   PAD
O

I

 

21.3.2. SPIḤ  

̂ SPI ̃ 

21-1. SPIḤ  

   

SCK I/O 
Һ ̔SPI ₮ 

׆ ̔SPI ῀ 

MISO I/O 

Һ ̔  

׆ ̔  

Һ ̔Ҍᶏ  

׆ ̔  

MOSI I/O 

Һ ̔  

׆ ̔  

Һ ̔  

׆ ̔Ҍᶏ  

NSS I/O 

ᴆ NSS ̔Ҍᶏ  

Һ ᴆ NSS ̔NSSDRV=1 ̆ҹ NSS ₮̆ ԍ

Һ ̕NSSDRV=0 ̆ҹ NSS ῀̆ ԍ Һ

Ȃ 

׆ ᴆ NSS ̔ҹ NSS ῀̆ᵬҹ׆ Ḥ  
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SPI  

SPI ҹ ̆ SPI_QCTLҬ QMODβ 1 ̆ ҹSPI ̂ ԍ

SPI0̃ȂSPI ᵬ Һ Ȃ 

SPI_QCTLҬ IO23_DRVᵝ̆ SPI Ҋ̆ ᴆ ץ ꜚIO2 IO3

ҹ Ȃ 

SPI Ҋ̆SPI Ҋ6ҩץ ҍ ̔ 

21-2. SPIḤ  

   

SCK O SPI ₮ 

MOSI I/O 0 

MISO I/O 1 

IO2 I/O 2 

IO3 I/O 3 

NSS O NSS ₮ 

21.3.3. SPI  

SPI_CTL0Ҭ CKPLβ CKPHβ‗ ԅSPI Ḥ ȂCKPLβ‗ ԅ

SCK ̆CKPHβ‗ ԅ ѿҩ ԋҩ ҹ Ȃ 

21-2. Ҋ SPI  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

LF=1 

FF16=0

MOSI

MISO

NSS

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]

sample

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]
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21-3. SPI Ҋ SPI ̂CKPL=1, CKPH=1, LF=0̃ 

MOSI

MISO

NSS

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

sample

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

SCK

 

Ҭ̆ SPI_CTL0Ҭ FF16β ̆ FF16=1̆ ҹ16β̆

↕ҹ8β Ȃ SPI Ҋ̆ ҹ8β Ȃ 

SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆ SPIᾢ LSBβ̆ LF=0̆

↕ᾢ MSBβȂ 

21.3.4. NSSⱳ  

׆  

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

NSS ̆ ᴆNSŜSWNSSEN = 1̃Ҋ̆SPI SWNSSβ ⌠NSS Ȃ

NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS Ȃ 

׆ .21-3 NSSⱳ  

   

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 0 
SPI׆ NSS ׆ NSS Ȃ 

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 1 

SPI׆ NSS SWNSSᵝ‗

Ȃ 

SWNSS = 0̔NSS ҹᵞ 

SWNSS = 1̔NSS ҹ  

Һ  

Һ ̂MSTMOD=1̃Ҋ̆ ᶏ Һ ̆NSSץ ҹ ᴆ

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

ᴆNSS Ҋ̃ SWNSSβ̂ ᴆNSS Ҋ̃ ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

ᶏ NSS └SPI׆ ̆NSS ҹ ᴆ ₮
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̂SWNSSEN=0, NSSDRV=1Ȃ̃ᶏ SPIӊ ̆NSSḠ ̆ ̆

NSSҹᵞ Ȃ 

ᶏץ ѿҩ I/OᵬҹNSS ץ̆ ⱴ NSS Ȃ 

21-4. Һ NSSⱳ  

   

Һ ᴆ NSS ₮  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=1 

ԍ Һ ̆Һ ᶏ NSS

└ SPI׆ ̆ NSS ҹ

ᴆ ₮ Ȃᶏ SPI NSSҹᵞ

Ȃ 

Һ ᴆ NSS ῀  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=0 

ԍ Һ ̆ NSS ҹ

ᴆ ῀ ̆ѿ NSS

ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

Һ ᴆ NSS  

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 0 

NSSDRV̔Ҍ  

ԍ Һ ̆ѿ SWNSS = 

0̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 1 

NSSDRV̔Ҍ  

׆ ᶏץ ᴆ ᴆ NSS  

21.3.5. SPI  

21-5. SPI  

   ᶏ  

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  
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   ᶏ  

MRB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔  

MISO̔Ҍᶏ  

SFD ῃ ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

STU ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

SRU ׆  

MSTMOD = 0 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

STB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔Ҍᶏ  

MISO̔  

SRB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔Ҍᶏ  

MISO̔  

21-4. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS
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21-5. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MRU

MISO

MOSI

SCK

NSS

׆
STU

MISO

MOSI

SCK

NSS
 

21-6. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MTU

MISO

MOSI

SCK

NSS

׆
SRU

MISO

MOSI

SCK

NSS
 

21-7. ῖ  

Һ
MTB/MRB

MISO

MOSI

SCK

NSS

׆
SRB/STB

MISO

MOSI

SCK

NSS
 

SPI∆  

ӊ╠̆ Ҋ SPI∆ ̔ 

1. ᵬ Һ ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ SCKḤ Ȃ

↕̆ ̕ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃̕ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃̕ 

4. ̂SPI_CTL0Ҭ LFᵝ̃̕ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃̕ 

6. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝ̕ 

7. ᵬ SPI ̆ SPI_QCTLҬ QMODᵝ 1̆ Ҍ ̆↕
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̕ 

8. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFβȂ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ ̆ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ ̆ғNSS

ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ ╠̆

Ώ῀ ‖ ҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ ⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ ̆TBÊ ‖ ̃ᵝ 1ȂTBE ᵝ

1̆ ‖ ҹ ̆ ̆ ᴆ ΏSPI_DATAȂ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATAҬȂ 

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ ғ̆RBNÊ

‖ ̃β 1Ȃ ᴆ SPI_DATA ̆ ᵬᴪ ꜚ RBNE

ᵝȂ MRUMRB Ҭ ҹ̆ԅ Ҋѿҩ ̆ ᴆ Ḥ ̆ ῃ

Һ ̂MFD̃Ҭ̆ ‖ ̆ ᴆ Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTŬMTB̆STUSTB̃ҍῃ Ҭ ᵌ Ҍ̆ RBNE

ᵝȂ 

ԍ ’ Һ̆ ̂MRUMRB̃ҍῃ Ҍ Ȃ MRU

MRB Ҋ̆ SPIᶏ ̆SPI֟ SCKḤ ̆ ⌠SPIẢ Ȃ ̆ץ ᴆ

TBE ᵝ̆ ғ RBNEβ 1 ̆ ₮ ‖ ῤ ̆ ↕̆ ᴪ֟

Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ ̂SRUSRB̃ҍῃ

ᵌȂ 

SPI ᵬ  

SPI ԍ └ SPI FlashȂ 

SPI ̆ ᾢ TBEβ 1̆ ғTRANSβ ̆ SPI_QCTLҬ
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QMODβ 1Ȃ SPI ̆SPI_CTL0ҬBDENβȁBDOENβȁCRCENβȁ

CRCNTβȁFF16βȁROβ LFβḠ ғ̆MSTMODβ Ḡץ1̆ SPIᵬԍҺ Ȃ

SPIENᵝȁPSCβȁCKPLβ CKPHβ Ȃ 

SPI ң ̔ Ώ ̆ SPI_QCTLҬ QRDβ

Ȃ 

Ώ  

SPI_QCTLҬ QMODβ 1ғQRDβ S̆PIᵬ Ώ Ȃ Ώ

Ҭ M̆OSIȁMISOȁIO2IO3 ᵬ ₮ ̆ SCK֟ Ḥ ѿ̆ Ώ῀SPI_DATA

̂TBEβ ̃ғSPIENᵝ 1 ̆ ᴪ ҩ Ώ῀ ȂSPI

ᴰ ӊ ̆ ѿҩ TBE ᵝ̆ Ҍ ᴆ↕Ả ᴰ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0 SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPIⱳ ̕ 

3. SPI_DATA ҬΏ῀ѿҩ ̆TBE ᵝ ᴪ ̕ 

4. ᴆ TBEᵝ ᵝ̆ Ώ῀Ҋѿҩ Ȃ  

21-8. SPI Ώ ᵬ  

MOSI

MISO

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

sample

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

SCK

 

 

SPI_QCTL Ҭ QMODᵝ QRDᵝ 1 S̆PI ᵬ Ȃ Ҭ̆

MOSIȁMISOȁIO2 IO3 ᵬ ῀ ̆ѿ Ώ῀SPI_DATA ̂TBEᵝ ̃ғ

SPIENᵝ 1 ̆ SCKḤ ֟ Ḥ ȂΏ ⌠SPI_DATA ҹԅ֟ SCK

Ḥ ̆ ץ Ώ῀ᴋᵥץ ȂSPI ᴰ ӊ ̆ ѿҩ SPIEN

ᵝ TBEᵝ̆ ᴆҌ ↕Ả ᴰ Ȃ ץ ᴆ ѿ SPI_DATAΏ ֟ץ̆

SCK Ḥ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0 SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ QRDᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPI
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ⱳ ̕ 

3. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ̕ 

4. RBNEᵝ 1̆ SPI_DATA ̕ 

5. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ץ̆ Ҋѿҩ Ȃ 

21-9. SPI ᵬ  

MOSI

MISO

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

sample

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

RBNE

ᴆ SPI_DATA

ᴆΏSPI_DATA

SCK

 

SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ ̔ 

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 

SPI  

SPI ῏ SPIⱳ ӊ╠̆ ᴆ ᾢ ̔TBEᵝ 1̆TRANSᵝ ̆

SPI_QCTLҬ QMODᵝ SPI_CTL0Ҭ SPIENᵝ Ȃ 
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21.3.6. DMAⱳ  

DMAⱳ ᴰ Ҭ ׆ Ώ Ҭ ₮ ׆̆ ԅ Ȃ 

ᵝSPI_CTL1 Ҭ DMATENᵝ DMARENᵝ̆ᶏ SPI DMAⱳ Ȃҹԅᶏ

DMAⱳ ̆ ᴆ ᾢ DMA ̆ ∆ SPI ̆ ᶏ

SPIȂ 

SPIᶏ ̆ DMATENᵝ 1̆ TBE=1 S̆PI ᴪ ₮ѿҩDMA ̆ DMA

̆ ꜚΏ ⌠SPI_DATA Ȃ DMARENᵝ 1̆ RBNE=1 ̆ ₮ѿ

ҩDMA ̆ DMA ̆ SPI_DATA׆ꜚ Ȃ 

21.3.7. CRCⱳ  

SPI ңҩCRC ᾝ̔№≢ ԍ ȂCRC ᾝᶏ

SPI_CRCPOLY Ҭ ӈ Ȃ 

SPI_CTL0Ҭ CRCENᵝᶏ CRCⱳ Ȃ ԍ ҉ ҩ C̆RC

ᾝ ᵝ CRCṿ̆ ⌠ CRCṿ SPI_TCRC׆ץ SPI_RCRC Ҭ

Ȃ 

ҹԅᴰ ⌠ CRCṿ̆ ѿҩ Ώ῀ ‖ ӊ ̆

SPI_CTL0Ҭ CRCNTᵝȂ ῃ ̂MFD SFD̃̆ SPI ѿҩCRCṿ ғ‰

⌠ CRCṿ ̆ᴪ ⌠ ᵬCRCṿȂ ̂MRB̆MRŬSRU 

SRB̃Ҋ̆ ṕ ԋҩ ̆ ᴆ CRCNTᵝ 1Ȃ CRC ̆

CRCERR ᵝ ᴪ 1Ȃ 

8ᵝ ̆CRC ԍCRC8 ‰ Ȃ 16ᵝ ̆CRC ԍ

CRC16 ‰ Ȃ ᶏ ԅDMAⱳ ̆ ᴆҌ CRCNTᵝ̆ ᴆ ᴪ ꜚ CRC

ᴰ Ȃ 

̔ SPI ԍ׆ ғCRCⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀SCK

Ȃ ̆ ᴆ CRC̆ץ ᾧ CRC Ȃ SPIᵬҹ׆

ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

21.3.8. SPIҬ  

ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ᵝ̂RBNẼ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀⌠ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 



                                                                GD32F20x Ύ 

516 
 

Â SPI Ḥ Ҭ ᵝ̂TRANS̃ 

TRANSᵝ ╠ᴰ ᵝ̆ ῤ ᴆ ᵝ ̆

ᴆ └Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

Â ̂CONFERR̃ 

Һ Ҭ C̆ONFERRᵝ ѿҩ ᵝȂ ᴆNSS Ҭ̆ NSSDRV ᶏ ̆

NSS ᵞ ̆CONFERRᵝ 1Ȃ ᴆNSS Ҭ̆ SWNSSᵝҹ0 ̆CONFERR

ᵝ 1Ȃ CONFERRᵝ 1 ̆SPIENᵝ MSTMODᵝ ᴆ ̆SPI῏ ̆ └ ῀

׆ Ȃ 

CONFERRᵝ ӊ╠ S̆PIENᵝ MSTMODᵝḠ ΏḠ ׆̆ CONFERRᵝҌ 1Ȃ

Һ Ҭ̆ ץ CONFERRᵝ 1 ׆῀ ̆ ԅ └

Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNEᵝҹ1 ̆ Ῥ ̆RXORERRᵝ ᴪ 1Ȃ ̆҉ѿ

₮ ԅȂ ‖ ῤ Ҍᴪ ̆ ץ

ҡ Ȃ 

Â CRC ̂CRCERR̃ 

CRCENᵝ 1 ̆SPI_RCRC Ҭ ⌠ CRC ṿ ᴪ ѿ

⌠ CRCṿ ̆ ң Ҍ ̆CRCERRᵝ ᴪ 1Ȃ 

21-6. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  ΏSPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

CONFERR  
Ώ SPI_STAT ̆ Ώ

SPI_CTL0  

ERRIE 
RXORERR  

SPI_DATA ̆

SPI_STAT  

CRCERR CRC  Ώ0⌠CRCERRᵝ 
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21.4. I2Sⱳ  

21.4.1. I2S  

21-10. I2S  

SPI_MOSI / 

I2S_SD

SPI_NSS / 

I2S_WS

SPI_SCK / 

I2S_CK

I2S_MCK

Һ └

׆ └

‖

ᵝ

‖

└

16 bits

CK_I2S

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 

21.4.2. I2SḤ  

I2S 4ҩ №̆≢ I2S_CKȁI2S_WSȁI2S_SD I2S_MCKȂI2S_CK ұ Ḥ ̆

ҍSPI_SCK῍֣ ȂI2S_WS └Ḥ ̆ҍSPI_NSS῍֣ ȂI2S_SD ұ

Ḥ ̆ҍSPI_MOSI῍֣ ȂI2S_MCK Һ Ḥ ̆ ᶫԅѿҩ256ṐԍFs

̆ῒҬFs Ȃ 

21.4.3. I2S ‰ 

I2S ‰ SPI_I2SCTL Ҭ I2SSTDᵝ ̆ ץ ‰̔

I2S ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ PCMӊ ‰ ңҩ

̂ ̃ № I2S ̆ I2S_WSḤ № ╠

ԍ ҩ Ȃ ԍPCM ‰̆I2S_WSḤ Ḥ Ȃ 

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
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ҹ24ᵝ 32ᵝ ᴰ ̆SPI_DATA 2 ̕ ҹ

16ᵝ ᴰ ̆SPI_DATA 1 Ȃ 16ᵝ 32ᵝ ̆

ᴆᴪ ꜚ ῀16ᵝ0 16ᵝ ҹ32ᵝ Ȃ 

ԍ ‰ ̆ ᵝ ᾢ Ȃ ԍ ԍң

№ ‰ ̆ ᾢ ̆ Ȃ 

I2S≠ ‰ 

ԍI2S ≠ ‰̆I2S_WS I2S_SD I2S_CK Ҋ ̆I2S_WS ╠ѿҩ

Ȃ ’ Ҋ Ȃ 

21-11. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16-bit

1Ѓ Є 2Ѓ Є

MSB MSBLSB

I2S_WS

 

21-12. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

16β 16β ̆ ѿ ᴰ SPI_DATAѿ

Ȃ 

21-13. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-14. 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 



                                                                GD32F20x Ύ 

519 
 

21-15. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

21-16. 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 

21-17. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

21-18. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

MSB ‰ 

ԍMSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 
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21-19. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-20. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-21. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

21-22. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

21-23. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

21-24. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃
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21-25. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

21-26. 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 

21-27. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

21-28. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ ץ ᴋ ṿ̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆SPI_DATA

⌠ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ 0̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ 
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21-29. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

21-30. 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 

21-31. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-32. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-33. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2
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21-34. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-35. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

21-36. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

21-37. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

21-38. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

21-39. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ
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21-40. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-41. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-42. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-43. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0

 

21-44. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

21-45. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0
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21-46. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

21.4.4. I2S  

21-47. I2S  

8ᵝ
№CK_I2S

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

I2S_MCK

 

I2S 21-47. I2S ȂI2S SPI_I2SPSC

DIVᵝ ŎFᵝ MCKOENᵝץ SPI_I2SCTL CHLENᵝ ȂI2S

ץ 21-7. I2S Ὲ Ὲ Ȃ 

21-7. I2S Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK / (DIV * 2 + OF) 

0 1 I2SCLK / (DIV * 2 + OF) 

1 0 I2SCLK / (8 * (DIV * 2 + OF)) 

1 1 I2SCLK / (4 * (DIV * 2 + OF)) 

̂Fs̃ I2S ῏ ҊῈ ӈ̔ 

Fs = I2S  / (  * ) 

ҹԅ̆ץ ⌠ ̆ 21-8. Ὲ ↓

Ὲ Ȃ 

21-8. Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK / (32 * (DIV * 2 + OF)) 

0 1 I2SCLK / (64 * (DIV * 2 + OF)) 

1 0 I2SCLK / (256 * (DIV * 2 + OF)) 

1 1 I2SCLK / (256 * (DIV * 2 + OF)) 

I2S ץ PLLI2S I2S_CKIN ᶫ̆ RCU Ȃ ᴆ ה

I2S№ PLLI2Sץ ⌠ Ȃ PLLI2S Ҍ ̆
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ץ I2S_CKIN ᶫ I2S Ȃ 

21.4.5.  

 

SPI_I2SCTL I2SOPMOD[1:0]ᵝ Ȃ῍ ᶫ

Һ̔ Һ̆ ׆̆ ׆ Ȃ ҊI2S

Ḥ 21-9. ҊI2S Ḥ Ȃ 

21-9. Ҋ I2S Ḥ  

 I2S_MCK I2S_CK I2S_WS I2S_SD 

Һ  ₮ NU(1) ₮ ₮ ₮ 

Һ  ₮ NU(1) ₮ ₮ ῀ 

׆  ₮ NU(1) ῀ ῀ ₮ 

׆  ₮ NU(1) ῀ ῀ ῀ 

1. NU I2Sᶏ ̆ ץ ԍῒזⱳ Ȃ 

I2S∆  

I2S∆ 21-48. I2S∆ Ȃ 
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21-48. I2S∆  

MSTMOD == 1?

 SPI_I2SPSC DIV [7:0] 

ᵝ̆ OFᵝ MCKOENᵝ̆ ӈI2S

Һ ᶫȂ 

SPI_I2SCTL CKPLᵝ̆ ӈ

 SPI_I2SCTL I2SSELᵝ I2S

SPI_I2SCTL I2SSTD[1:0]ᵝ

PCMSMODᵝ̆ I2S ‰

SPI_I2SCTL I2SOPMOD[1:0]ᵝ

I2S ᵬ

SPI_I2SCTL DTLEN[1:0]ᵝ CHLENᵝ

I2S

SPI_CTL1 TBEIEᵝ̆RBNEIEᵝ̆ER

RIEᵝᶏ I2SҬ ̂ ̃

SPI_CTL1 DMATENᵝ DMARENᵝᶏ

DMAⱳ ̂ ̃

 I2SENᵝᶏ  I2S

 

I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ 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 ╠ ̆RBNE ᵝ ‖ ̆

SPI_CTL1 RBNEIEᵝҹ1̆ ֟ Ҭ Ȃ SPI_I2SCTL I2SENᵝ 1 ̆

Ȃ ᾢ̆ ‖ ҹ ̂RBNEҹ0̃Ȃ ѿҩ ̆ ⌠

׆ ᵝ ⌠ ‖ ̂RBNE ҹ1̃Ȃ RBNEҹ1 ̆ ׆

SPI_DATA Ҭ Ȃ ᵬ ̆RBNE ҹ0Ȃ Ҋѿ ӊ╠

SPI_DATA Ҭ ̆ ↕ Ȃ RXORERR ᵝᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S̆

Ῥ Ȃ 

ԍ PCMӊ ‰ Ĭ2SCH № ╠ᴰ ȂI2SCH

RBNE 0 1 Ȃ 

ҹԅ῏ I2S̆Ҍ ‰̆ Ҍ ᵬ Ȃ ’ ᵬ

21-49. I2SҺ Ȃ  
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21-49. I2SҺ  

DTLEN == 2b'00&&CHLEN ==

2b'1 && I2SSTD ==2b'10 ?

ṕ ԋҩRBNE

17ҩI2S ̂I2S_C

K ҉ ̃

I2SENᵝ

DTLEN == 2b'00&&CHLEN ==

2b'1 && I2SSTD !=2b'10 ?

ѿҩRBNE

1ҩI2S

ṕ ԋҩRBNE

1ҩI2S

 

I2S׆  

׆ Һ ᵌ̆Ҍ ӊ Ҋ̔ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ᴰ ̆ Ȃ Һ ӊ╠Ώ῀

SPI_DATA Ȃҹԅ Ḡ ᴰ ̆ ╠ ↓ ӊ╠ Ҋѿҩ

Ώ῀SPI_DATA ̆ ↕ᴪ֟ Ȃ TXURERR ᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S

Ȃ׆ Ҋ̆I2SCH Һ I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ TBE ҹ1ғTRANS ҹ0ӊ ̆ I2SENᵝȂ 

I2S׆  

׆ ҍҺ ᵌȂҌ ӊ ҊȂ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ
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I2S_WSḤ ̆ Ȃ׆ Ҋ̆I2SCH Һ

I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ ⌠ ѿҩRBNEӊ I2SENᵝȂ 

21.4.6. DMAⱳ  

DMAⱳ ҍSPI ῃѿ ̆ ѿҌ I2S Ҍ CRCⱳ Ȃ 

21.4.7. I2SҬ  

ᵝ 

SPI_STAT Ҭ 4ҩ ᵝ̆№≢ TBEȁRBNEȁTRANS I2SCH̆

֓ ᵝ ῃץ I2S Ȃ 

Â ‖ ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᵥҬ Ȃ 

Â I2S ̂I2SCH̃ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

ңҩ ̔ 

Â ̂TXURERR̃ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᵝȂ 

Â ̂RXORERR̃ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 



                                                                GD32F20x Ύ 

531 
 

21-10. I2SҬ ԅI2SҬ Ԋᴆ ᶏ ᵝȂ 

21-10. I2SҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  Ώ SPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

TXURERR  SPI_STAT  

ERRIE 
RXORERR  

SPI_DATA ̆ Ῥ

SPI_STAT  
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21.5. SPI/I2S  

SPI0 ̔0x4001 3000 

SPI1/I2S1̔0x4000 3800 

SPI2/I2S2̔0x4000 3C00 

21.5.1. └ 0̂ SPI_CTL0̃  

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂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 SWNSSEN SWNSS LF SPIEN PSC [2:0] MSTMOD CKPL CKPH 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 BDEN  

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  

0̔ CRC Ȃ 

1̔ᶏ CRC Ȃ 

12 CRCNT Ҋѿ ᴰ CRC  

0̔Ҋѿ ᴰ ṿҹ  

1̔Ҋѿ ᴰ ṿҹCRCṿ̂TCR̃ 

ᴰ DMA ̆CRCṿ ᴆᴰ ̆ ᵝ Ȃ 

ῃ Ҋ̆ ѿҩ Ώ῀SPI_DATA ᵝ 1Ȃ

Ҋ̆ ṕ ԋҩ ᵝ 1Ȃ 

11 FF16  
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0̔8ᵝ  

1̔16ᵝ  

10 RO  

BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ῃ  

1̔  

9 SWNSSEN NSS ᴆ  

0̔NSS ᴆ ̆NSS ‗ԍNSS  

1̔NSS ᴆ ̆NSS ‗ԍSWNSSᵝ 

8 SWNSS NSS ᴆ ҊNSS  

0̔NSS ᵞ 

1̔NSS  

SWNSSEN ᵝ ̆ ᵝ Ȃ 

7 LF ᵞ ᵝᾢ  

0̔ᾢ ᵝ 

1̔ᾢ ᵞ ᵝ 

6 SPIEN SPIᶏ  

0̔ SPI 

1̔ᶏ SPI 

5:3 PSC[2:0] Һ №  

000̔PCLK/2 

001̔PCLK/4 

010̔PCLK/8 

011̔PCLK/16 

100̔PCLK/32 

101̔PCLK/64 

110̔PCLK/128 

111̔PCLK/256 

ᶏ SPI0 ̆PCLK=PCLK2̆ ᶏ SPI1 SPI2 ̆PCLK=PCLK1Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞ 

1̔SPIҹ ̆CLK  

0 CKPH ᵝ  

0̔ ѿҩ ѿҩ Ȃ 

1̔ ԋҩ ѿҩ Ȃ 
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21.5.2. └ 1̂ SPI_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TBEIE RBNEIE ERRIE Ḡ  NSSDRV DMATEN DMAREN 

 rw rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TBEIE ‖ Ҭ ᶏ  

0̔TBEҬ  

1̔TBEҬ ᶏ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ / FIFO Ҭ ᶏ  

0̔ RBNEҬ  

1̔ᶏ RBNEҬ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ Ȃ CRCERRᵝ̆CONFERRᵝ̆RXORERRᵝ TXURERRᵝ

1 ̆֟ Ҭ Ȃ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 NSSDRV NSS ₮ᶏ  

0̔ Һ NSS ₮ 

1̔ᶏ Һ NSS ₮ 

1 DMATEN ‖ / FIFO DMAᶏ  

0̔ ‖ / FIFO DMA  

1̔ᶏ ‖ / FIFO DMAȂ SPI_STATҬ TBE ᵝ ̆ ᴪ

DMA ҉֟ ѿҩDMA Ȃ 

0 DMAREN ‖ / FIFO DMAᶏ  

0̔ ‖ / FIFO DMA 

1 ᶏ̔ ‖ / FIFO DMAȂ SPI_STATҬ RBNE ᵝ ̆ ᴪ

DMA ҉֟ ѿҩDMA Ȃ 

21.5.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 
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ᵝṿ0x0000 0002 

̂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  TRANS RXORERR CONFERR CRCERR TXURERR I2SCH TBE RBNE 

 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TRANS Ḥ Ҭ  

0̔SPI I2S  

1̔SPI I2S ╠  

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆

SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  

1̔ ̂Һ Ҋ̆ ᴆNSS NSS ᵞ̆ ᴆNSS

SWNSSᵝҹ0̆ ᴪ֟ CONFERR ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ ΏSPI_STAT ̆ Ώ

SPI_CTL0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿ 

1̔SPI_RCRCṿҌ ԍ ⌠ CRCṿ 

ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

3 TXURERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ΏSPI_STAT Ȃ 

SPI ҊҌᶏ ᵝȂ 

2 I2SCH I2S  

0̔Ҋѿҩ ԍ  

1̔Ҋѿҩ ԍ  
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ᵝ ᴆ ᵝ Ȃ 

SPI Ҋ ᵝ ̆I2S PCM Ҋ ᵝ ӈȂ 

1 TBE ‖  

0̔ ‖  

1̔ ‖  

0 RBNE ‖  

0̔ ‖  

1̔ ‖  

21.5.4. ̂SPI_DATÃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SPI_DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ᴆ ңҩ ‖ ̔ ‖ ‖ Ȃ SPI_DATAΏ ᴪ ῀

‖ SPI_DATA׆̆ ̆ ׆ ‖ Ȃ 

ҹ8ᵝ S̆PI_DATA[15:8] └ҹ0 S̆PI_DATA[7:0]

̆ ‖ 8ᵝȂ ҹ16ᵝ S̆PI_DATA[15:0] ԍ

̆ ‖ Ӟ 16ᵝȂ 

21.5.5. CRC ̂SPI_CRCPOLỸ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0007 

̂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 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅCRC ̆ ԍCRC ̆ ṿҹ0007hȂ 

21.5.6. CRC ̂SPI_RCRC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠RCR

ҬȂ 8ᵝ ̆CRC ԍCRC8 ‰ ̆Ḡ ⌠

RCR[7:0]Ȃ 16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠

RCR [15:0]Ȃ 

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

21.5.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TCRC[15:0] 

r 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠TCR

ҬȂ 8ᵝ ̆CRC ԍCRC8 ‰ ̆Ḡ ⌠TCR[7:0]Ȃ

16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠TCR[15:0]Ȃ 

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆ ѿ

ҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFᵝ‗ ̃ ᴪ ⌠Ҍ CRCṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

21.5.8. I2S└ ̂SPI_I2SCTL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  I2SSEL I2SEN I2SOPMOD[1:0] PCMSMOD Ḡ  I2SSTD[1:0] CKPL DTLEN[1:0] CHLEN 

  rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11 I2SSEL I2S  

0̔SPI  

1̔I2S  

SPI I2S ῏ ᵝȂ  

10 I2SEN I2Sᶏ  

0̔I2S  

1̔I2Sᶏ  

SPI Ҍᶏ ᵝȂ 

9:8 I2SOPMOD[1:0] I2S  

׆00̔  

׆01̔  

10̔Һ  

11̔Һ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

7 PCMSMOD PCM  
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0̔  

1̔  

PCM ‰Ҋ̆ ᵝ ӈȂ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

6 Ḡ  Ḡ ᵝṿȂ 

5:4 I2SSTD[1:0] I2S ‰  

00̔I2S ≠ ‰ 

01̔MSB ‰ 

10̔LSB ‰ 

11̔PCM ‰ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

3 CKPL  

0̔I2S_CK ҹᵞ  

1̔I2S_CK ҹ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

2:1 DTLEN[1:0]  

00̔16ᵝ 

01̔24ᵝ 

10̔32ᵝ 

11̔Ḡ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

0 CHLEN  

0̔16ᵝ 

1̔32ᵝ 

ԍ ԍ Ȃ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

21.5.9. I2S № ̂SPI_I2SPSC̃  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

̂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    
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31:10 Ḡ  Ḡ ᵝṿȂ 

9 MCKOEN I2S_MCK ₮ᶏ  

0̔I2S_MCK ₮  

1̔I2S_MCK ₮ᶏ  

I2S ῏ ᵝȂ 

SPI Ҍᶏ ᵝȂ 

8 OF №  

0̔ № ҹDIV * 2 

1̔ № ҹDIV * 2 + 1 

I2S ῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

7:0 DIV[7:0] № №  

№ DIV * 2 + OF 

DIVҌ ҹ0 

I2S ῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

21.5.10. SPI0 SPI└ ̂SPI_QCTL̃  

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  IO23_DRV QRD QMOD 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 IO23_DRV IO2 IO3 ₮ᶏ  

0̔ ҊIO2 IO3 ₮῏  

1̔ ҊIO2 IO3 ₮  

ᵝֽ ԍSPI0Ȃ 

1 QRD SPI  

0̔SPI Ώ ᵬ 

1̔SPI ᵬ 

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI0Ȃ 

0 QMOD SPI ᶏ  

0̔SPI ᵬ  
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1̔SPI ᵬ  

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI0Ȃ 
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22. Ἕ ̂DCĨ 

 ׃ .22.1

Ἕ ѿҩ ̆ ׆ץ Ἕ ἝḤ Ȃ Ҍ

̆ᶛ YUV/RGBץ JPEGȂ 

22.2. Һ  

Â Ἕ ̕ 

Â 8ᵝȁ10ᵝȁ12ᵝ 14ᵝ ̕ 

Â DMA ᴰ ̕ 

Â Ἕ ◄̕ 

Â Ҍ Ἕ ̆ YCbCr422/RGB565̕ 

Â JPEG ̕ 

Â ῤ ᴆ Ȃ 

22.3.  

Ἕ Ҋץ Ḥ̔ ᾝȁἝ FIFOȁFIFO └ ȁ ȁῤ

ȁDMA └ Ȃ 

22-1. DCI  

HS / VS

└

Ἕ  FIFO

FIFO 

└

ῤ

Ḥ

PIX_DATA[13:0]

AHB 

DMA 
DMA 

DCI_PixClk

DCI_PixData[13:0]

DCI_Hs

DCI_Vs

 

Ḥ ᾝ ῀Ḥ ̆֟ Ḥ Ḥ ̆ҹῒז ῤ Ȃҹ ḠḤ

ᾝ ᵬ ̆HCLK ԍἝ 2.5ṐȂ 

ῤ ԍῤ ȂDCIᶏ ῤ ̆ Ḥ ῤ ԍἝ

̆ ᴆ Ḥ (DCI_Hs DCI_Vs)ȂDCI ῤ Ἕ׆

Ḥ ̆ ֓Ḥ Ḥ Ȃ 
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ΐ ◄ ⱳ Ȃ DCI ῤ Ḥ

Ἕ ᵝ ̆ DCI_CWSPOS DCI_CWSZ ‗ Ἕ

Ȃ 

DCI ѿҩ4 (32ᵝ)FIFO ⌠ Ȃ DMA ᶏ ̆ ⌠ѿҩ 32ᵝ

Ṝ̆DMA ᴪ ₮ѿҩDMA Ȃ └ ᶫDCI ᴆӊ Ȃ 

22.4. Ḥ  

22-1. DCI  

  ᵝ   

I DCI_PixClk 1 DCI Ἕ  

I DCI_PixData  14 DCI Ἕ  

I DCI_Hs 1 DCI  

I DCI_Vs 1 DCI  

22.5. ⱳ  

22.5.1. DCIᴆ  

DCIᴆ (DCI_CTL ESMҹ0)̆DCI_HsDCI_VsḤ №≢ ѿ

ѿ ȂDCIDCI_PixClk҉ Ҋ ( DCI_CTL

CKSβ )̆ ̆DCI_PixData[13:0]׆ Ἕ Ȃ 

22-2. ᴆ  

Line 0 Line 1 Line 2 Line N-1

DCI_PixClk

DCI_Vs

DCI_Hs

DCI_PixData[13:0]

Frame

Line

 

22-2. ᴆ Ẋ DCI_Hs DCI_Vs ҹ ̆  DCI_PixDataץ

ֽ DCI_HsDCI_Vsҹᵞ Ȃ 

JPEG  

DCI ᴆ ̆ JPEG /Ἕ Ȃ JPEG (DCI_CTLJM

1)̆DCI_Vsѿ ̆DCI_Hsᵬ Ḥ Ȃ 
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22-3. ᴆ ӊJPEG  

JPEG Data JPEG Data

DCI_PixClk

DCI_Vs

DCI_Hs

DCI_PixData[13:0]

JPEG Frame

JPEG Data

 

22.5.2. ῤ  

DCI ῤ Ȃ ѿ ֽ ⌠DCI DCI_PixData DCI_PixClkḤ ̆ Ḥ

ῤ Ἕ ҬȂ ᵝDCI_CTL ESMᵝ̆ ғ JMᵝ̆ᶏ ῤ

Ȃ 

ῤ ̆ Ḥ ҹ ῀Ἕ ҬȂ 4 ̔

(LS)̆ (LE)̆ (FS) (FE)Ȃ └ҹ8̆ ғ ҩ

4 ↓ F̔F-00-00-MN̆MN DCI_SC ӈȂ ῤ 0̆xFF 0x00

Ҍ ₮ Ἕ Ҭץ ᾧ Ȃ 

ᶏ ῤ ӊ ̆DCI ̆ / Ḥ Ȃᶛ ̆ DCI

⌠ѿҩ ץ ѿҩ ̆ Ȃ 

⌠ѿҩ ̆ DCI_SCUMSK̆ ֽ FF_00_00_MN ↓MN

₃ᵝȂDCIֽ DCI_SCUMSK ᵝȂᶛ ̔DCI_SC LSᵝҹA5̆

DCI_SCUMSK LSMᵝ F0̆DCI ֽ LS 4ᵝ̆ FF-00-00-A6Ӟ

ҹLS Ȃ 

22.5.3.  

DCI ң ̔ Ȃ DCI_CTL SNAPᵝ Ȃ 

ӊ ̆ᶏ DCI ᵝDCI_CTL CAPᵝ̆DCI Ḥ Ȃѿ

⌠ Ḥ ̆DCI Ȃ (SNAP=1)̆ ѿ ӊ ̆DCI ꜚẢ

CAPᵝ̆ D̆CI ‰ Ҋѿ Ȃ D̆CI

FR[1:0]ᵝ ӈȂᶛ ̆ FR[1:0]=00̆DCI ѿ ̆ FR[1:0]=01̆DCI ѿ

ѿ Ȃ 

̆ DCI Ṝ̆ ᴆ ץ ᴋ CAPᵝ̆ᵖDCI Ҍ

Ả Ȃ ╠ ӊ Ả Ȃ ᴆ CAPᵝ̆ץ DCIẢ Ȃ 

22.5.4. ⱳ  

DCI ⱳ ̆ ⱳ ׆ ⌠ ◄ Ἕ ѿ №Ȃ ⱳ DCI_CTL

WDENβ̆ JPEG ᶏ ⱳ Ȃ 
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̆DCIҌ Ἕ ᵝ ̆ ғ ᵝ ҍ◄

(DCI_CWSPOSDCI_CWSZ)ṿ ̆ ҡ ◄ Ἕ ֽ̆ ᵝԍ

ῤ ῀ FIFOȂ 

ѿ ̆p DCI_CWSZӈ ⌠ ̆ ’ҊӞ

ғDCIẢ Ȃ 

22.5.5. Ἕ ̆ ᾟ DMA  

DCI YCbCr422/RGB565Ἕ ̆p DCI ֓Ἕ ̆ Ἕ

ᾟ ῃ ̆ ῒ ῀Ἕ FIFOȂDCIҌ ᴋᵥἝ ̆Ҍ῏ Ἕ

Ȃ 

DCIᶏ 32ᵝ ‖ DCI Ἕ FIFOӊ ᴰ Ȃ ѿ ң ᾟ

̔ ᾟ ᾟ̆ΐᵣᶏ ѿ ‗ԍDCI Ȃ DCI_CTL

DCIF[1:0] ̆ JPEG ῤ ̆ ҹ8Ȃ 

⌠ѿҩ 32ᵝ Ṝ̆DMA DMA Ȃ 

ᾟ  

DCI 8β ᶏ̆ ᾟ Ȃ ᾟ Ҋ̆ ҩ ᾟ⌠32ᵝ ‖

̆ Non-JPEG ̆ ‖ ⌠ ̆DCI 32ᵝ ‖

῀Ἕ FIFOȂ JPEG ̆ ‖ ⌠ ̆DCI 32ᵝ

‖ ῀Ἕ FIFOȂ 

22-2. ᾟ Ҋ Ữ  

D3[7:0] D2[7:0] D1[7:0] D0[7:0] 

D7[7:0] D6[7:0] D5[7:0] D4[7:0] 

ᾟ  

DCI ҹ10/12/14ᵝ̆ᶏ ᾟ Ȃ Ҋ̆ ᵝ 0̆ Ἕ

ҹ16βȂ 32βץ ‖ ץ ңҩἝ Ȃ ‖ Ṝ̆

DC ῀Ἕ FIFOȂ 

22-3. ᾟ Ҋ Ữ  

2ôb00 D1[13:0] 2ôb00 D0[13:0] 

2ôb00 D3[13:0] 2ôb00 D2[13:0] 

2ôb00 D5[13:0] 2ôb00 D4[13:0] 

2ôb00 D7[13:0] 2ôb00 D6[13:0] 

22.6. Ҭ  

DCI ₃ҩ ᵝ̆Ҭ ץ ֓ ∞ Ȃ ᶏ DCI_INTEN ᶏ
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ᵝ̆ ֓ DCIῃ Ҭ Ȃ ֓ ץ Ώ1⌠DCI_INTC Ȃ 

22-4. /  

  

ELF  

EFF  

OVRF FIFO ₮  

VSF  

ESEF ῤ  
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22.7. DCI  

DCI ̔0x5005 0000 

22.7.1. └ ̂DCI_CTL̃ 

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  DCIEN Ḡ  DCIF[1:0] FR[1:0]  VPS  HPS  CKS  ESM  JM WDEN SNAP CAP 

 rw  rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 DCIEN DCIᶏ  

0̔DCI  

1̔DCIᶏ  

13:12 Ḡ  Ḡ ᵝṿȂ 

11:10 DCIF[1:0] DCI   

00̔ ҩἝ 8ᵝ  

01̔ ҩἝ 10ᵝ  

10̔ ҩἝ 12ᵝ  

11̔ ҩἝ 14ᵝ  

9:8 FR[1:0]  

̆FR ӈ  

00̔  

01̔ ѿ ѿ  

10̔ ҈ ѿ  

11̔Ḡ  

7 VPS  

0̔ ᵞ  

1̔  

6 HPS  

0̔ ᵞ  
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1̔  

5 CKS  

0̔Ҋ  

1̔҉  

4 ESM ῤ  

0̔ ῤ  

1̔ᶏ ῤ  

3 JM JPEG  

0̔ JPEG  

1̔ᶏ JPEG  

2 WDEN ᶏ  

0̔ ⱳ  

1̔ᶏ ⱳ  

1 SNAP  

0̔  

1̔  

0 CAP ᶏ  

0̔  

1̔ᶏ  

22.7.2. 0̂ DCI_STAT0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0003 

(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  FV VS HS 

 r r r 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 FV FIFO  

0̔FIFO Ἕ  

1̔FIFOҬἝ  
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1 VS VS  

0̔Ҍ  

1̔ ԍ  

0 HS HS  

0̔Ҍ  

1̔ ԍ  

22.7.3. 1̂ DCI_STAT1̃ 

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  ELF VSF ESEF OVRF EFF 

 r r r r r 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 ELF  

0̔  

1̔DCI ⌠ѿ  

3 VSF  

0̔  

1̔ ⌠  

2 ESEF ῤ  

0̔ ῤ  

1̔ ⌠ῤ  

1 OVRF FIFO ₮  

0̔ FIFO ₮ 

1̔ FIFO ₮ 

0 EFF  

0̔  

1̔ DCI  
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22.7.4. Ҭ ᶏ ̂DCI_INTEÑ 

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  ELIE VSIE  ESEIE OVRIE EFIE 

 rw rw rw rw rw 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 ELIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ   

3 VSIE  Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

2 ESEIE ῤ Ҭ ᶏ  

0̔ῤ Ҍ֟ Ҭ  

1̔ῤ ֟ Ҭ  

1 OVRIE FIFO ₮Ҭ ᶏ  

0̔FIFO ₮Ҍ֟ Ҭ  

1̔FIFO ₮֟ Ҭ  

0 EFIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

22.7.5. Ҭ ̂DCI_INTF̃ 

Ẓ ̔0x10 

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  ELIF VSIF  ESEIF OVRIF EFIF  

 r r r r r 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 ELIF Ҭ  

3 VSMF Ҭ  

2 ESEMF ῤ Ҭ  

1 OVRMF FIFO ₮Ҭ  

0 EFMF Ҭ  

22.7.6. Ҭ ̂DCI_INTC̃ 

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  ELFC VSFC ESEFC OVRFC EFFC 

 w w w w w 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 ELFC Ҭ  

Ώ1 Ҭ  

3 VSFC  

Ώ1  

2 ESEFC ῤ  

Ώ1 ῤ  

1 OVRFC FIFO ₮  

Ώ1 FIFO ₮  

0 EFFC Ҭ  

Ώ1 Ҭ  
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22.7.7. ̂DCI_SC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32β)  

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

FE[7:0] LE[7:0] 

rw rw 

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

LS[7:0] FS[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 FE[7:0] ῤ  

23:16 LE[7:0] ῤ  

15:8 LS[7:0] ῤ  

7:0 FS[7:0] ῤ  

22.7.8. ̂DCI_SCUMSK̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

(32β)  

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

FEM[7:0] LEM[7:0] 

rw rw 

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

LSM[7:0] FSM[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 FEM[7:0] ῤ Ҋ  

23:16 LEM[7:0] ῤ Ҋ  

15:8 LSM[7:0] ῤ Ҋ  

7:0 FSM[7:0] ῤ Ҋ  
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22.7.9. ◄ ᵝ ̂DCI_CWSPOS̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  WVSP[12:0] 

 rw 

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

Ḡ  WHSP[13:0] 

 rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:16 WVSP[12:0] ᵝ  

ṿҹ0 ѿ ץ̆  

15:14 Ḡ  Ḡ ᵝṿȂ 

13:0 WHSP[13:0] ᵝ  

ṿҹ0 ѿҩἝ ץ̆  

22.7.10. ◄ ̂DCI_CWSZ̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  WVSZ[13:0] 

 rw 

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

Ḡ  WHSZ[13:0] 

 rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:16 WVSZ[13:0]  

WVSZ=X X+1  

15:14 Ḡ  Ḡ ᵝṿȂ 
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13:0 WHSZ[13:0]  

WHSZ=X ѿ X+1ҩἝ  

22.7.11. ̂DCI_DATÃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32β)  

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

DT3[[7:0] DT2[7:0] 

r r 

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

DT1[7:0] DT0[7:0] 

r r 

 

ᵝ/ᵝ    

31:24 DT3[7:0] Ἕ 3 

23:16 DT2[7:0] Ἕ 2 

15:8 DT1[7:0] Ἕ 1 

7:0 DT0[7:0] Ἕ 0 
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23. TFT-LCD ̂TLĨ 

 ׃ .23.1

TLI(TFT-LCD ) LCD ̆ ғҹ LCD ᶫ ᶫἝ ̆ ץ

Ḥ Ȃ Ҍ ῃ Ȃѿҩῤ DMAҌ ׆ Ữ

⌠TLI ₮⌠ LCD ȂTLI ңҩ ̆

ⱳ Ȃ 

23.2. Һ  

Â Ἕ 24ᵝ ₮̕ 

Â 800*600 № ̕ 

Â ῃ ̕ 

Â ῤ DMA Ἕ ̕ 

Â ⱳ ңҩ ̕ 

Â Ἕ ̔ARGB8888̆RGB888̆RGB565 ̕ 

Â CLUT( ) ̕ 

Â Ἕ ᵞᵝ ꜚ ᵬȂ 

23.3.  

23-1. TLI ԅ TLI Ȃ TLI 3ҩ Ȃ ᵬ

APB ̆ APB ȂἝ DMA ᵬ AHB ׆̆ Ữ Ἕ

ᶏ AHB Ȃ▼Ҋ ᵬ TLI ȂTLI PLLTSELЇPLLTPSCЇ

PLLTMF̆PLLTRPSC TLIPSC ̆ΐᵣ RCU PLLT

̂RCU_PLLTCFGȂ 
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23-1. TLI  

Ἕ  DMA

Ҭ

APB

Ἕ ᾝ0

Ἕ ᾝ1

 & 

ꜚ

LCD 

└

RED[7:0]

GREEN[7:0]

BLUE[7:0]

HS

VS

DE

PIXCLK

 

23.4. Ḥ  

TLI ᶫѿҩ 24ᵝ RGB ̆ 23-1. TLIʟ Ȃ 

23-1. TLIʟ  

   ᵝ   

O HS 1  

O VS 1  

O DE 1 ᶏ  

O PIXCLK 1 Ἕ  

O RED[7:0] 8 Ἕ  

O GREEN[7:0] 8 Ἕ  

O BLUE[7:0] 8 Ἕ  

23.5. ⱳ  

23.5.1. LCD  

LCD ѿҩ ̆ Ἕ ̆Ἕ ץ Ḥ Ȃ 23-2. 

ԅѿ HS VSḤ Ȃ TLI_SPSZ T̆LI_BPSZ T̆LI_ASZ
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TLI_TSZ Ҭ Ȃ ֓ ṿ Ẋ ѿҩ ᵝ (0,0)Ȃ 

23-2.  

0

PIXCLK

HS

HASZ

1 2 N-1

HPSZ

HBPSZ

3 4 5 6 7 8

HTSZ

RED[7:0],

GREEN[7:0],

BLUE[7:0]

VTSZ

VASZ

VBPSZ

VPSZ

VS

HS

DE

  

23.5.2. Ἕ DMAⱳ  

Ἕ̆ DMAҌ ׆ Ữ Ἕ ⌠ῤ PPU(Ἕ ᾝ) Ἕ

‖ Ȃ 

ᶏ ӊ Ἕ̆ DMA ׆ Ἕ ̆ Ἕ ‖ ̆ ֓ PPU

Ἕ ‖ Ȃ 

TLI ңҩ ̆ Ҭ ‖ ȂἝ DMAֽ ѿҩAHB

̆ ץ ң ᶏ ̆ Ἕ Ṝ̆ ֜ ң Ȃ 

TLI_LxFBADDR FBADDᵝ ӈԅ ‖ Ȃ 

TLI_LxFLLEN FLL ӈԅѿ ץ̆ ҹ ᵝȂ ѿ N̆

FLL=N+3Ȃ 

Ữ ң̆ ӊ ѿ֓ Ữ ̆ ѿ Ḥ TLI_LxFLLEN

STDOFFᵝ ӈȂᶛ ̆ ѿҩἝ M̆ ӇҊѿ ѿҩἝ

M+STDOFFȂ ң ӊ Ữ ̆↕STDOFF=FLL-3Ȃ 

TLI_LxFTLN FTLNᵝ ӈԅѿ Ȃ 
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23.5.3. Ἕ  

Ἕ DMAץ ҹ ᵝ̆ Ἕ ῀PPŬ PPU Ἕ ῤ

ARGB8888 Ȃ 23-2. ῇ Ἕ ̆TLI 8 Ἕ ȂTLI_LxPPF

PPF[2:0]ᵝ ӈԅἝ Ȃ 

ARGB8888 (Alpha, Red, Green Blue) 8ᵝ Ȃᵖ ARGB1555  

ARGB4444 ֓ ԍ8ᵝ Ȃ PPU ᵝ ᾟ⌠ᵞᵝ ̆ ῒ

ARGB8888Ȃ RGB888 RGB565 ̆PPUẊ Alpha=255̆ ғ ᵝ

ԍ8̆Ӟ ᵝ ᾟ⌠ᵞᵝȂ 

AL88 ĂL44 L8 LUT( ) Ȃ ֓ L̆ ȂTLI

ңҩῤ ̔ ѿҩȂῤ 256x24ᵝ(256ҩ ̆

Ữ24ᵝRGBṿ)Ȃ LUT Ἕ ̆PPU׆ ₮ѿҩ ̆ ҩ ṿ

ᵬҹRGBṿȂ ԍ 8ᵝ ̆ L ᵝ ԍ8ᵝ̆PPUӞ ᵝ

ᾟ⌠ᵞᵝȂ ᵝ Ҍᴪ ∆ ̆ ѿҩ

ӊ╠̆ TLI_LxLUT ̆Ώ῀ ṿ∆ ȂTLI_LxLUT

Ώ ̆ Ώ ᵬ ᴪ Ώ῀ѿҩ Ȃ 

ȂTLI_LxCKEY ӈԅѿҩRGBṿȂ ᶏ P̆PU

ᴪ ѿҩἝ RGBṿҍTLI_LxCKEYҬ ṿ ̆ ṿ ̆ ᴪ Ἕ

ARGBṿҹ0Ȃ 

23-2. ῇ Ἕ  

PPF[2:0] Ἕ  

000 ARGB8888 

001 RGB888 

010 RGB565 

011 ARGB1555 

100 ARGB4444 

111 AL88 

101 L8 

110 AL44 

23.5.4. ⱳ  

TLI ⱳ ץ ң ⱳ ȂTLI ᾢ ᵬ̆ ң

ѿ Ȃ 

ⱳ ӈԅѿҩ ̆ ̆ TLI_LxHPOS TLI_LxVPOS

ӈȂ ӈԅѿ ῤ Ȃ ῤ Ἕ Ḡ ṿ̆ᵖ Ἕ

ṿ TLI_LxDC ӈ Ἕ ṿ  Ȃף

ᾝ ᾢ 0 BG ⌠ѿҩҳ ̆ 1 ҳ ̆ ⌠ ȂBG

ARGBṿ TLI_BGC ӈȂ ̆ ⱳ ᶏ Ȃ 
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23-3.  

BG 

0

ҳ

1

+

 

Ὲ  

Ὲ Υ 

BC=BF1ĬC+BF2ĬCS                     ( 23-1) 

 ̧ BC  

 ̧ BF1 1 

 ̧ C ╠  

 ̧ BF2 2 

 ̧ CSҊѿ  

╠Ἕ ң ṿ̆ Ȃѿ ѿ Ἕ Alphaӗץ ѿ

Alphă ѿ ѿ AlphaȂ 

23.5.5. Layer  

҉ ̆ ‖ ̆Ἕ ̆ ̆ ғ ҩ

Ȃ ҍ ῍֣ Ȃ ῏

Ώ ᵬ̆ ̆ᵖ ⌠ѿҩ ᵬ╠

ṿ Ҍᴪ ̆ ṿ TLIⱳ Ȃ 

ң ѿҩ ᵬ̔ Ȃ ԍ ̆

TLI_RL RQRᵝӊ T̆LI ⱴ ṿ⌠ Ȃ ԍ

̆ TLI_RL FBRᵝӊ ̆TLI ̆ ⱴ

ṿ⌠ Ȃ ң Ҋ̆ ⱳ ӊ ̆ ᴆ ꜚ RQR FBRᵝȂ 

23.5.6. ꜚ 

ꜚ ҹ ѿҩἝ ⱴѿҩ2ᵝ ᴺ ṿȂ 18ᵝ 24ᵝ Ṝ̆

ⱳ ᶏ Ἕ Ȃ ץ TLI_CTL DFENᵝ ѿⱳ Ȃ 

23.5.7. Ҭ  

TLIҬ Ҋץ ᵝȂҬ ׆ץ ֓ ∞ ̆ ץ ѿҩῃ Ҭ ̆

Ҭ Ȃ 
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23-3.  

ᵝ  

LMF  

LCRF  

23-4.  

ᵝ  

TEF ᴰ  

FEF FIFO  
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23.6. TLI  

TLI ̔0x4001 6800 

23.6.1. ‖ ̂TLI_SPSZ̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  HPSZ[11:0] 

 rw  

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

Ḡ  VPSZ[11:0] 

  rw    

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HPSZ[11:0] ‖  

HPSZṿ ‖Ἕ ҩ ⁞1Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VPSZ[11:0] ‖  

VPSZṿ ‖Ἕ ҩ ⁞1Ȃ 

23.6.2. ̂TLI_BPSZ̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  HBPSZ[11:0] 

 rw 

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

Ḡ  VBPSZ[11:0] 

 rw 

 



                                                                GD32F20x Ύ 

562 
 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HBPSZ[11:0] ⱴ ‖  

HBPSZṿ Ἕ ҩ ⱴ ‖Ἕ ҩ ⁞1 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VBPSZ[11:0] ⱴ ‖  

VBPSZṿ Ἕ ҩ ⱴ ‖Ἕ ҩ ⁞1 

23.6.3. ̂TLI_ASZ̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  HASZ[11:0] 

 rw 

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

Ḡ  VASZ[11:0] 

 rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HASZ[11:0] ⱴ Ἕ Ἕ  

HASZṿ ⱴ Ἕ Ἕ ҩ ⁞ 1Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VASZ[11:0] ⱴ Ἕ Ἕ  

VASZṿ ⱴ Ἕ Ἕ ҩ ⁞ 1Ȃ 

23.6.4. (TLI_TSZ̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

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

Ḡ  HTSZ[11:0] 

 rw 

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

Ḡ  VTSZ[11:0] 

 rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HTSZ[11:0] ̆ ̆ ̆ ‖ ╠  

HTSZṿ Ἕ ҩ ⱴ Ἕ ̆╠ Ἕ ‖Ἕ

⁞1Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VTSZ[11:0] ̆ ̆ ̆ ‖ ╠  

VTSZṿ Ἕ ҩ ⱴ Ἕ ̆╠ Ἕ ‖Ἕ

⁞1Ȃ 

23.6.5. └ ̂TLI_CTL̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 2220 

(32β)  

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

HPPS VPPS DEPS CLKPS Ḡ  DFEN 

rw rw rw rw    rw   

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

Ḡ  RDB[2:0] Ḡ  GDB[2:0] Ḡ  BDB[2:0] Ḡ  TLIEN 

 r  r  r    rw 

 

ᵝ/ᵝ    

31 HPPS ‖  

0̔ ‖ᵞ  

1̔ ‖  

30 VPPS ‖  

0̔ ‖ᵞ  

1̔ ‖  

29 DEPS ᶏ  

0̔ ᶏ ᵞ  

1̔ ᶏ  
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28 CLKPS Ἕ  

0̔Ἕ TLI  

1̔Ἕ TLI  

27:17 Ḡ  Ḡ ᵝṿȂ 

16 DFEN ꜚⱳ ᶏ  

0̔ ꜚⱳ  

1̔ᶏ ꜚⱳ  

15 Ḡ  Ḡ ᵝṿȂ 

14:12 RDB[2:0] ꜚᵝ  

ҹ2̆  

11 Ḡ  Ḡ ᵝṿȂ 

10:8 GDB[2:0] ꜚᵝ  

ҹ2̆  

7 Ḡ  Ḡ ᵝṿȂ 

6:4 BDB[2:0] ꜚᵝ  

ҹ2̆  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TLIEN TLIᶏ ᵝ 

0̔ TLI 

1̔ᶏ TLI 

23.6.6. ̂TLI_RL̃ 

Ẓ ̔0x24 

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  FBR RQR 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 FBR  

ᵝ ᴆ ᵝ̆ ӊ ᴆ Ȃ 
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0̔  

1̔ ῀  

0 RQR  

ᵝ ᴆ ᵝ̆ ӊ ᴆ Ȃ 

0̔  

1̔ ᵝ ᵝӊ ῀  

23.6.7. ̂TLI_BGC̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  BVR[7:0] 

 rw 

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

BVG[7:0] BVB[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:16 BVR[7:0] ṿ 

15:8 BVG[7:0] ṿ 

7:0 BVB[7:0] ṿ 

23.6.8. Ҭ ᶏ ̂TLI_INTEÑ 

Ẓ ̔0x34 

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  LCRIE TEIE FEIE LMIE 

 rw rw rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 



                                                                GD32F20x Ύ 

566 
 

3 LCRIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

2 TEIE ᴰ Ҭ ᶏ  

0̔ᴰ Ҍ֟ Ҭ  

1̔ᴰ ֟ Ҭ  

1 FEIE FIFO Ҭ ᶏ  

0̔FIFO Ҍ֟ Ҭ  

1̔FIFO ֟ Ҭ  

0 LMIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

23.6.9. Ҭ ̂TLI_INTF̃ 

Ẓ ̔0x38 

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  LCRF TEF FEF LMF 

 r r r r 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 LCRF  

0̔ ₮  

1̔ TLI_RL FBRᵝ ᵝ ԅ  

2 TEF ᴰ  

0̔ ᴰ  

1̔ѿҩᴰ AHB ҉₮  

1 FEF FIFO  

0̔ FIFO  

1̔₮ FIFOҊ  

0 LMF  

0̔  

1̔ ⌠TLI_LM Ҭ ṿ 
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23.6.10. Ҭ ̂TLI_INTC̃ 

Ẓ ̔0x3C 

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  LCRC TEC FEC LMC 

 w w w w 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 LCRC  

Ώ1  

2 TEC ᴰ  

Ώ1 ᴰ  

1 FEC FIFO  

Ώ1 FIFO  

0 LMC  

Ώ1  

23.6.11. ̂TLI_LM̃ 

Ẓ ̔0x40 

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  LM[10:0] 

 rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿ 

10:0 LM[10:0] ṿ 

⌠ ṿ̆TLI_INTF LMFᵝ ᵝȂ 
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23.6.12. ╠Ἕ ᵝ ̂TLI_CPPOS̃ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

(32β)  

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

HPOS[15:0] 

r 

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

VPOS[15:0] 

r 

 

ᵝ/ᵝ    

31:16 HPOS[15:0] ᵝ  

╠ Ἕ ᵝ  

15:0 VPOS[15:0] ᵝ  

╠ Ἕ ᵝ  

23.6.13. ̂TLI_STAT̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 000F 

(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  HS VS HDE VDE 

 r r r r 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 HS TLI ╠ HS  

2 VS TLI ╠ VS  

1 HDE ╠ HDE  

0̔TLI_CPPOS HPOS ᵝԍTLI_BPSZ HBPSZҍTLI_ASZ

HASZӊ  

1̔TLI_CPPOS HPOSᵝԍTLI_BPSZ HBPSZҍTLI_ASZ HASZ

ӊ  

0 VDE ╠ VDE  
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0̔TLI_CPPOS VPOS ᵝԍTLI_BPSZ VBPSZҍTLI_ASZ

HASZӊ  

1̔TLI_CPPOS VPOSᵝԍTLI_BPSZ VBPSZҍTLI_ASZ VASZ

ӊ  

23.6.14. x └ ̂TLI_LxCTL̃̂ x=0, 1̃ 

Ẓ ̔0x84 + 0x80 * x (x=0 or 1) 

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  LUTEN Ḡ  CKEYEN LEN 

 rw  rw rw 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 LUTEN LUTᶏ  

0̔ LUT 

1̔ᶏ LUT 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 CKEYEN ᶏ  

0̔ ⱳ  

1̔ᶏ ⱳ  

0 LEN ᶏ  

0̔  

1̔ᶏ  

23.6.15. x ᵝ ̂TLI_LxHPOS̃̂ x=0, 1̃ 

Ẓ ̔0x88 + 0x80 * x (x=0 or 1) 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  WRP[11:0] 

 rw 

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

Ḡ  WLP[11:0] 
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 rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 WRP[11:0] ᶷᵝ  

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WLP[11:0] ᶷᵝ  

23.6.16. x ᵝ ̂TLI_LxVPOS̃̂ x=0, 1̃ 

Ẓ ̔0x8C + 0x80 * x (x=0 or 1) 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  WBP[11:0] 

 rw 

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

Ḡ  WTP[11:0] 

 rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 WBP[11:0] ᵝ  

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WTP[11:0] ᵝ  

23.6.17. x ṿ ̂TLI_LxCKEỸ̂ x=0, 1̃ 

Ẓ ̔0x90 + 0x80 * x (x=0 or 1) 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  CKEYR[7:0] 

 rw 

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

CKEYG[7:0] CKEYB[7:0] 

rw rw 

 

ᵝ/ᵝ    
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31:24 Ḡ  Ḡ ᵝṿȂ 

23:16 CKEYR [7:0] ṿ 

15:8 CKEYG [7:0] ṿ 

7:0 CKEYB [7:0] ṿ 

̔ Ἕ RGBṿ ԍTLI_LxCKEY ӈ ṿ̆ Ἕ RGBṿ ᵝҹ0Ȃ

֓Ἕ ῒ Ȃ 

23.6.18. x Ἕ ̂TLI_LxPPF̃̂ x=0, 1̃ 

Ẓ ̔0x94 + 0x80 * x (x=0 or 1) 

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  PPF[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 PPF[2:0] Ἕ  

֓ᵝ Ἕ  

000̔ARGB8888 

001̔RGB888 

010̔RGB565 

011̔ARGB1555 

100̔ARGB4444 

101̔L8 

110̔AL44 

111̔AL88 

23.6.19. x Alpha ̂TLI_LxSÃ̂ x=0, 1̃ 

Ẓ ̔0x98 + 0x80 * x (x=0 or 1) 

ᵝṿ̔0x0000 00FF 

(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  SA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 SA[7:0] Alpha 

ԍ Ȃ 

23.6.20. x ̂TLI_LxDC̃̂ x=0, 1̃ 

Ẓ ̔0x9C + 0x80 * x (x=0 or 1) 

ᵝ̔0x0000 0000 

(32β)  

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

DCA[7:0] DCR[7:0] 

rw rw 

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

DCG[7:0] DCB[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DCA[7:0] ALPHA 

23:16 DCR[7:0]  

15:8 DCG[7:0]  

7:0 DCB[7:0]  

̔ TLI_LxHPOS TLI_LxVPOS ӈ ӊ ̆ ṿ Ȃ 

23.6.21. x ̂TLI_LxBLEND̃̂ x=0, 1̃ 

Ẓ ̔0xA0 + 0x80 * x (x=0 or 1) 

ᵝṿ̔0x0000 0607 

(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  ACF1[2:0] Ḡ  ACF2[2:0] 
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 rw  rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿȂ 

10:8 ACF1[2:0] Alpha 1  

000̔Ḡ  

001̔Ḡ  

010̔Ḡ  

011̔Ḡ  

100̔ ѿ Alpha 

101̔Ḡ  

110̔ ѿ Ἕ Alphaӗץ ѿ Alpha 

111̔Ḡ  

7:3 Ḡ  Ḡ ᵝṿȂ 

2:0 ACF2[2:0] Alpha 2  

000̔Ḡ  

001̔Ḡ  

010̔Ḡ  

011̔Ḡ  

100̔Ḡ  

101̔1- ѿ Alpha 

110̔Ḡ  

111̔1- ѿ Ἕ Alphaӗץ ѿ Alpha 

23.6.22. x ̂TLI_LxFBADDR̃̂ x=0, 1̃ 

Ẓ ̔0xAC + 0x80 * x (x=0 or 1) 

ᵝṿ̔0x0000 0000 

(32β)  

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

FBADD[31:16] 

rw 

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

FBADD[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 FBADD[31:0] ‖  

‖  
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23.6.23. x ̂TLI_LxFLLEÑ̂ x=0, 1̃ 

Ẓ ̔0xB0 + 0x80 * x (x=0 or 1) 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  STDOFF[13:0] 

 rw 

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

Ḡ  FLL[13:0] 

 rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:16 STDOFF[13:0] Ẓ  

ҩṿ ӈԅ׆ ⌠Ҋѿ ӊ  

15:14 Ḡ  Ḡ ᵝṿȂ 

13:0 FLL[13:0]  

ҩṿҹѿ +3 

23.6.24. x ̂TLI_LxFTLÑ̂ x=0, 1̃ 

Ẓ ̔0xB4 + 0x80 * x (x=0 or 1) 

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  FTLN [10:0] 

 rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿȂ 

10:0 FTLN[10:0]  

ҩṿ ӈԅѿ  

23.6.25. x ̂TLI_LxLUT̃̂ x=0, 1̃ 

Ẓ ̔0xC4 + 0x80 * x (x=0 or 1) 
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ᵝṿ̔0x0000 0000 

(32β)  

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

TADD[7:0] TR[7:0] 

w w 

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

TG[7:0] TB[7:0] 

w w 

 

ᵝ/ᵝ    

31:24 TADD[7:0] Ώ  

ᵝԍ ṿ̆ Ώ῀ TR̆TG TBṿ Ȃ 

23:16 TR[7:0] LUT ṿ 

15:8 TG[7:0] LUT ṿ 

7:0 TB[7:0] LUT ṿ 
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24. SDIO ̂SDIÕ 

 ׃ .24.1

ῃ ῀/ ₮ ̂SDIÕ ӈԅ SD ȁSD I/O ȁ ᵣ ̂MMC̃ CE-ATA

Һ ̆ ᶫ AHB ҍ SD Ữ ȁSD I/O ȁMMC CE-ATA ӊ

ᴰ Ȃ 

SD Ữ SD I/O ӥ ץ SD ᴪ ̂www.sdcard.org̃

Ȃ 

ᵣ ̂MMC̃ ӥ ץ ᵣ ᴪ ̂ǿǿǿΦƧŜŘŜŎΦƻǊƎ̃ ̆

JEDEC ᴪ₮ Ȃ 

CE-ATA ӥ ץ CE-ATAᵬ ̂www.ce-ata.org̃ Ȃ 

24.2. Һ  

SDIO Һ Ҋ̔ 

Â MMC̔ҍ ᵣ ӥ V4.2ӊ╠ ῃῚ Ȃ ҈ Ҍ ̔

1β ( )ȁ4β 8β ̕ 

Â SD ̔ҍ SD Ữ 2.0ῃῚ ̕ 

Â SD I/O̔ҍ SD I/O 2.0ῃῚ ̆ ң Ҍ ̔1ᵝ( ) 4

ᵝ̕ 

Â CE-ATA̔ҍ CE-ATA 1.1ῃῚ ̕ 

Â 48MHz ᴰ 8ᵝ ᴰ ̕ 

Â Ҭ DMA ̕ 

Â Ḥ ᶏ (CE-ATA)Ȃ 

̔SDIO ѿ ֽ ѿҩ SDȁSD I/OȁMMC4.2CE-ATA ̆ᵖ ҩ

MMC4.1ץ╠ Ȃ 

24.3. SDIO  

҉ ᵝӊ ̆Һ ԍ ∆ Ȃ 

ҩ Ҋץ №Ҭ ѿҩ ̔ 

̔פ פ ꜚѿҩ ᵬ פ Һ׆̆ ⌠ Ȃ ұפ ᴰ CMD ҉Ȃ 

̔ ׆ ⌠Һ ̆ᵬҹᾢ╠ ⌠ פ Ȃ ұ ᴰ CMD ҉Ȃ 

̔ ׆ץ ᴰ ⌠Һ Һ׆ ᴰ ⌠ Ȃ ᴰ Ȃ ԍ ᴰ

ץ 1̂ DAT0̃ȁ4̂ DAT0-DAT3̃ 8̂ DAT0-DAT7̃Ȃ 

ȁפ ⱳ Ҭ׃ Ȃѿ ᴰ ѿҩ ᵬȂ 

http://www.sdcard.org/
http://www.jedec.org/
http://www.ce-ata.org/
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₃ Ҍ ᵬȂѿ ᵬ ѿҩ פ Ȃ ̆ѿ֓ ᵬ ѿҩ פ

Ȃ ѿ֓ῒז ᵬ ױז Ḥ פ ҬȂ ’Ҋ̆ ᵬ

פ Ȃ DAT0-DAT7CMDḤ ҉ ᵝ Һ ᴰ Ȃ 

ң ᴰ פ ӈ Ҋ̔ 

Â ̔פ ֓ פ ̆ CMDḤ ҉₮ Ả פ ̆ ᴰ

Ȃ פ ⁞ ⌠ ᵞֽ̂ MMC̃Ȃ 

Â ̔פ ֓ פ ⱳ ѿҩ ѿҩ CRC Ȃ Ώ ᵬᾛ

ҩ ҩ ᴰ Ȃҍ ̆ CMDḤ ҉₮ Ả פ ̆ ᴰ Ȃ 

҉ ᵬ /פ ᵬ̂ 24-1. SDIO ñ ò  ñ ò ᵬȂ

ԊⱵ פ Ҭᴰ ױ Ḥ Ȃ ̆ ֓ ᵬ פ Ȃ

ҍ ӊ ᴰ Ȃ 

24-1. SDIO ñ ò  ñ ò ᵬ 

פ SDIO_CMDפ

SDIO_DAT

  ᵬ̂ ̃   ᵬ̂ ̃

Һ ⌠ Һ ⌠ ⌠Һ

  

ᵬ ᵬ Ȃ CMDḤ ҉₮ Ả פ ̆ ᴰ ȂҺ

ᴰ ᶏץ ҩ ҩ Ȃ ҩ ᵬ 24-2. SDIO ᵬ ̆

ҩ Ώ ᵬ 24-3. SDIOΏ ᵬ Ȃ Ώ ᵬ ̂DAT0̃Ḥ ҉ᶏ

Ḥ ȂCE-ATA ‰ ӊ╠ ѿҩ Ḥ Ȃ 

24-2. SDIO ᵬ 

SDIO_CMD

SDIO_DAT

ᵬ

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

CRC CRC CRC

⌠Һ

ᵬ

⌠Һ ⌠Һ
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24-3. SDIOΏ ᵬ 

SDIO_CMD

SDIO_DAT

Ώ ᵬ

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

CRC CRC

Ώ ᵬ

Һ ⌠ Һ ⌠

 

SD Ữ ȁSD I/Ô ֽIO ̃ CE-ATA ᴰ ץ

ȂMMC ץ ᴰ Ȃ 24-4. SDIO ᵬ

24-5. SDIOΏ ᵬ№≢ Ώ ᵬȂ 

24-4. SDIO ᵬ 

SDIO_CMD

SDIO_DAT

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

ᵬ

⌠Һ

 

24-5. SDIOΏ ᵬ 

SDIO_CMD

SDIO_DAT

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

Ώ ᵬ

Һ ⌠

 

24.4. SDIOⱳ  

24-6. SDIO ԅSDIO ̆Һ ң №̔ 

Â SDIO ̔ └ ᾝȁ פ ᾝ ᾝ Ȃ └ ᾝ Ḥ ̆ פ

ᾝ פ ᴰ ̆ ᾝ ᴰ ̕ 

Â AHB ̔ AHB ȁ ԍ ᴰ FIFOᾝץ ֟ Ҭ

DMA Ḥ Ȃ 
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24-6. SDIO  

SDIO └

HCLK SDIOCLK

SDIO_CMD

SDIO_CLK

SDIO_DAT[7:0]

SDIO 

└ ᾝ

פ ᾝ

ᾝ

FIFO

AHB 

Ҭ

DMA 

AHB 

 

24.4.1. SDIO  

SDIO └ ᾝȁ פ ᾝ ᾝ̆ ғ ץ Ḥ Ȃ ֓Ḥ ΐᵣ

Ҋ̔ 

SDIO_CLK̔SDIO└ ᶫ Ȃ ҩ פ (SDIO_CMD)

(SDIO_DAT)҉ ѿᵝ פ Ȃ ԍMMC V3.31̆SDIO_CLK

ץ 0MHz⌠20MHzӊ ̆ ԍMMC V4.2 ץ 0 MHz⌠48MHzӊ ̆ ԍSD

SD I/Oץ 0MHz⌠25MHzȂ 

SDIOᶏ ңҩ Ḥ ̔SDIO (SDIOCLK = HCLK)AHB (HCLK)Ȃ 

SDIO_CMD̔ Ḥ פ ̆ ԍ ∆ פ ᴰ Ȃ └SDIO׆פ

⌠ ̆ ׆ ⌠Һ ȂCMDḤ ң ᵬ ̔ ԍ∆ ֽ̂ ԍ

MMC V3.31ӊ╠ ̃ ԍ ᴰפ ̂SD /SD I/OMMC 4.2

∆ Ӟ Ȃ̃ 

SDIO_DAT[7:0]̔ ֓Ḥ Ȃ Ḥ ᵬ Ȃ

Һ ᴪ ꜚ ֓Ḥ Ȃ ’Ҋ̆҉ ᵝ ֽ DAT0ԍ ᴰ ȂSDIO

ץ ԍ ᴰ ̆ᶏ DAT0-DAT3  DAT0-DAT7(ֽ ԍ MMC 

V4.2)ȂSDIO Ḥ DAT1-DAT7ῤ ҉ Ȃ ῀ 4ᵝ ̆ DAT1

DAT2ῤ ҉ ̂DAT3ῤ ҉ Ḡ Ҍ ԍSPI ҊCS ᶏ Ȃ̃ ̆

῀ 8β ̆ DAT1̆DAT2DAT4-DAT7ῤ ҉ Ȃ 

24-1. SDIO I/O ӈ 

ⱳ    

SDIO_CLK O SD/SD I/O /MMC  

SDIO_CMD I/O פ ῀/₮ 

SDIO_DAT[7:0] I/O DAT[7:0]῀/₮ 

SDIO SD/SD I/O /MMC/CE-ATA ̆ 3ҩ ᾝ ̔ 
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└ ᾝ 

└ ᾝ ⱳ ⱳ ԍ Ữ Ȃ SDIO_PWRCTL

└ ̆ ҉ Ȃ SDIO_CLKCTLCLKPWRSAVᵝ

̆ ̆῏ SDIO_CLKȂ SDIO_CLKḤ Ȃ

SDIO_CLKCTL CLKBYPβҹ 0 ̆SDIO_CLKSDIOCLK№ ⌠̕

SDIO_CLKCTL CLKBYPβҹ1 ̆SDIO_CLKҹSDIOCLKȂ 

SDIO_CLKCTL HWCLKENβᶏ ᴆ └Ȃ ⱳ ԍ ᾧ FIFO

Ҋ ҉ ̆ ᴆ ̆ └SDIO_CLK̓͂Ȃ FIFOҌ

̆Һ ᴪ῏ SDIO_CLK‟ SDIO ᾧ ῏ Ȃ

‟ ̆ᵖAHB ׅ ᵬȂ ץFIFŎץ AHB Ȃ 

פ ᾝ 

פ ᾝ Ȃפ ᴰ פ (CSM)└Ȃ

SDIO_CMDCTL ѿ Ώ ᵬ CSMENβҹ1 ̆ ᴰפ Ȃ

ᾢ ѿҩ ̆פ ҩ פ 48β ̆ SDIO_CMD₮̆ ҩSDIO_CLK

ѿҩ Ȃ 48β פ 1β ᵝȁ1β ᴰ ᵝȁ6β פ ̂ SDIO_CMDCTL

CMDIDXβӈ ȁ̃32β ̂ SDIO_CMDAGMTӈ ȁ̃7β CRC 1β Ả

ᵝȂ ̂ SDIO_CMDCTL CMDIDXβҌҹ0b000b10

’Ҋ̃̆ №ҹ 48β 136β ̆ SDIO_RESP0 - 

SDIO_RESP3ҬȂ פ ᾝ ֟ץ פ ̂ SDIO_STATҬ

ӈ Ȃ̃ 

פ  

CS_Idle ᵝ ‰  פ

1.CSM ᶏ ғWAITDENDᶏ  Ÿ CS_Pend 

2.CSM ᶏ ғWAITDEND  Ÿ CS_Send 

3.CSM ῏  Ÿ CS_Idle 

̔ פ Ḡ 8ҩ SDIO_CLK ̆ץ NCC NRC └Ȃ

NCC ңҩҺ ӊפ ̆NRC Һ ҍפ ӊ Ȃ 

 

CS_Pend ᴰ  

1. ᴰ  Ÿ CS_Send 

2.CSM ῏  Ÿ CS_Idle 

 

CS_Send פ 

1. פ  Ÿ CS_Wait 

2. פ  Ÿ CS_Idle 

3.CSM ῏  Ÿ CS_Idle 
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CS_Wait ᵝ 

1. ⌠ ( ⌠ ᵝ) Ÿ CS_Receive 

2.  Ÿ CS_Idle 

3.CSM ῏  Ÿ CS_Idle 

̔ פ ҹ 64ҩ SDIO_CLK Ȃ 

 

CS_Receive CRC 

1. CE-ATA Ҋ ⌠ ̆ CE-ATAҬ

ғ CE-ATA פ Ḥ ᶏ  

Ÿ CS_Waitcompl 

2. CE-ATA Ҋ ⌠ ̆ CE-ATAҬ

ғ CE-ATA פ Ḥ  

Ÿ CS_Pend 

3.CSM ῏  Ÿ CS_Idle 

4. ⌠  Ÿ CS_Idle 

5. פ CRC  Ÿ CS_Idle 

 

CS_Waitcompl CE-ATA פ Ḥ  

1. ⌠ CE-ATA פ Ḥ  Ÿ CS_Idle 

2.CSM ῏  Ÿ CS_Idle 

3. פ CRC  Ÿ CS_Idle 

ᾝ 

ᾝ Һ ҍ ӊ ᴰ Ȃ ҹ 8ᵝ̂SDIO_CLKCTL

BUSMODEβҹ 0b10̃ ̆ ᴰ ᶏ SDIO_DAT[7:0]Ḥ ̕ ҹ 4ᵝ

̂SDIO_CLKCTL BUSMODEβҹ 0b01̃̆ ᴰ ᶏ SDIO_DAT[3:0]Ḥ

̕ ҹ 1β ̂SDIO_CLKCTL BUSMODEβҹ0b00̃̆ ᴰ ᶏ

SDIO_DAT[0]Ḥ Ȃ ᴰ (DSM)└Ȃ SDIO_DATACTL

ѿ Ώ ᵬ SDIO_DATACTL DATAENβҹ 1̆ ᴰ Ȃ

SDIO_DATACTLDATADIRᵝҹ 0 ̆ ׆ └ ⌠ ̕ DATADIRᵝҹ 1

̆ ׆ ⌠ └ Ȃ ᾝ ֟ץ ̂ SDIO_STATҬ

ӈ Ȃ̃ 

 

DS_Idle ᾝҌ ᵬ̆  

1.DSMᶏ ғ ᴰ ҹҺ ⌠  Ÿ DS_WaitS 

2.DSMᶏ ғ ᴰ ҹ ⌠Һ  Ÿ DS_WaitR 

3.DSMᶏ ғ ғᶏ SD I/O

 

Ÿ DS_Readwait 

 

DS_WaitS FIFOҹ ᴰ  

1. ᴰ  Ÿ DS_Idle 
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2.DSM ῏  Ÿ DS_Idle 

3. FIFOҹ  Ÿ DS_Send 

 

DS_Send ⌠  

1.  Ÿ DS_Busy 

2.DSM ῏  Ÿ DS_Idle 

3. FIFOҊ  Ÿ DS_Idle 

4.ῤ CRC  Ÿ DS_Idle 

 

DS_Busy CRC  

1. ⌠ CRC ғ Ҍ  Ÿ DS_WaitS 

2. ⌠ CRC  Ÿ DS_Idle 

3.DSM ῏  Ÿ DS_Idle 

4.  Ÿ DS_Idle 

̔ (SDIO_DATATO)ҬȂ 

 

DS_WaitR ᵝ 

1.  Ÿ DS_Idle 

2.DSM ῏  Ÿ DS_Idle 

3.  Ÿ DS_Idle 

4. ╠ ⌠ ᵝ Ÿ DS_Receive 

̔ (SDIO_DATATO)ҬȂ 

 

DS_Receive ῒΏ῀ FIFO 

1.  Ÿ DS_WaitR 

2. ᴰ  Ÿ DS_WaitR 

3. FIFOҊ  Ÿ DS_Idle 

4. ғ ғᶏ SD I/O 

 

Ÿ DS_Readwait 

5.DSM ῏ CRC  Ÿ DS_Idle 

 

DS_Readwait ľ Ả Ŀ  פ

1.ľ Ả Ŀᶏ  Ÿ DS_WaitR 

2. DSM ῏  Ÿ DS_Idle 

24.4.2. AHB  

AHB ԅ SDIO ȁ FIFO Ҭ DMA Ȃ FIFO

ᾝȁ ᾝ Ҭ /DMA Ȃ 

ѿҩ Ҭ ҹ ̆Ҭ ֟ Ҭ ȂҬ ᶏ ᾛ Ҭ ֟
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Ҭ Ȃ 

DMA ᶫѿ ̆ ץ SDIO FIFO Ữ ᴰ ȂҊ

ᶛ ԅ ᵥ ̔ 

1. ≢ Ȃ 

2. SDIO_CLK Ȃ 

3. CMD7ԍ Ȃ 

4. DMA1 Ҋ̔ 

DMA1└ ᴋᵥҬ Ȃ Ữ DMA1 3

̆ SDIO_FIFO DMA1 3 Ȃ DMA1

3 └ ̂ Ữ ̆ ̆ Ữ

ҹ Ȃ̃ 

5. Ώ ̂CMD24̃⌠ Ҋ̔ 

ץ Ώ῀⌠ SDIO_DATALENҬȂץ

(BLKSZ)Ώ῀⌠ SDIO_DATACTLҬ̆ Һ ץ ҩ BLKSZ Ȃ

SDIO_CMDAGMTҬΏ῀ ̆ Ҭ ᴰ Ȃ SDIO

פ └ (SDIO_CMDCTL)̔CMDIDXҹ24̆ CMDRESPҹ 1̂ SDIOҺ

̃̆ CSMENҹ 1̂ ᶏפ Ȃ̃ῒז ҹῒ ᵝṿȂ 

CMDRECV ᵝ̆ SDIO └ (SDIO_DATACTL)̔DATAEN

ҹ 1̂ ᶏ ̃̆ DATADIRҹ 0̂ ᴰ ׆ └ ⌠ ̃̆ TRANSMODҹ0

̂ ᴰ ̃̆ DMAENҹ 1̂ DMAᶏ ̃̆ BLKSZҹ0x9̂512 Ȃ̃ῒז Ҍ

Ȃ 

DTBLKENDβ ᵝȂ DMAҬ ̆ ԍᶏ

Ȃ 

Ҋ ңҩ ᾝ̔ 

ᾝ 

ᾝ ̆ Ḥ ԍ └ ҍ └ ӊ ḤȂ 

FIFO 

FIFOᾝ ѿҩ ‖ ̆ ԍ FIFOȂFIFO ѿҩ ҩ ҹ32

ᵝ̆ ҹ 32 ‖ Ȃ FIFO Ώ ⌠ ҉ ғ SDIO_STAT

TXRUNβҹ1 Ȃ ᴰ AHB Ώ῀⌠ FIFOҬ̆SDIO Ҭ

ᾝ׆ FIFOҬ ̆ ⌠ ҉Ȃ FIFO ׆ Ҭ

ғSDIO_STAT RXRUNҹ1 Ȃ׆ ̆ ᴰ Ώ῀⌠

FIFOȂ Ṝ̆ AHB FIFOҬ Ȃ ҩ ᾝ ץ

Ҍ FIFO ̂ SDIO_STATҬ ӈ Ȃ̃ 
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24.5. ⱳ  

24.5.1.  

ῤ ӈԅ ̔OCR̆CID̆CSD̆EXT_CSD̆RCĂDSR SCRȂ ֓

פ ȂOCR̆CID̆CSD SCR ѿ֓ Ḥ ̆ RCA

DSR ̆ Ữ ȂEXT_CSD Ḥ

Ȃ ῏ΐᵣḤ ̆ ῏ Ȃ 

OCR 3̔2β ᵬ ᴆ ̂OCR̃Ữ VDD ̂MMC̃Ȃ

̆ ѿҩ Ḥ ᵝȂ ҉ ᵝ ᵝȂ

MMC SD ӊ ѿ Ҍ ȂҺ ᶏץ CMD1̂MMC̃ ĂCMD41̂SD Ữ ̃̆CMD5

̂SD I/Õ ῤ Ȃ 

CID ̔ ≢ ̂CID̃ 128β Ȃ ≢ ᶏ ≢Ḥ Ȃ

ҩ /Ώ̂RW̃ ΐ ѿ ȂҺ ᶏץ CMD2 CMD10⌠ ҩ ῤ

Ȃ 

CSD ̔ ᶫ Ҭ ῤ Ḥ ȂCSD ӈԅ ȁ

ȁ ȁ ᴰ ȁDSR ᶏץ Ȃ №

CMD27ḱ ȂҺ ᶏץ CMD9⌠ ҩ ῤ Ȃ 

CSD ̔ MMC4.2 Ȃ CSD ӈ Ȃ

ҹ 512 Ȃ 320 ҹ ̆ ӈԅ ⱳ ̆ ғҌ Һ ḱ Ȃ ᵞ

192 ̆ ӈԅ ᵬ ҊȂ ֓ ץ Һ SWITCHפ

ḱ ȂҺ ᶏץ CMD8ֽ̂ MMC ҩ ̆̃פ ץ ῤ Ȃ 

RCA ̔ Ώ 16β ̆ ∆

Ȃ ҩ ԍ ≢ ӊ ̆ Һ ḤȂҺ ᶏץ CMD3

ѿҩ ̂RCÃȂ 

̔RCA ṿ 0x0001̂MMC̃ 0x0000̂SD/SD I/OȂ̃ ҩ ṿ Ḡ

ṿ̆ ԍ CMD7 ⌠ ̂Stand-bỹ Ȃ 

DSR  ( )̔16β ꜚ ̆ ԍ ᵬ ᴆҬ

̂ ‗ԍ ᵌԍ ̆ᴰ ֓ Ȃ̃CSD Ҭ DSR ᶏ

’ Ḥ ȂDSR ṿ 0x404ȂҺ ᶏץ CMD4⌠ ҩ ῤ Ȃ 

SCR ֽ̔SD/ SD I/Ô Ữ ̃ ҩ Ȃ ԅCSD ̆ ԅCSD

̆ ѿ ҹSD ̂SCR̃̆ ֽ ԍSD ȂSCR ᶫ

ԅ ⌠ SD Ữ ⱳ Ḥ ȂSCR 64β Ȃ ₮

╠ SD Ữ └ ȂҺ ᶏץ ACMD51⌠ ҩ ῤ Ȃ 
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 פ .24.5.2

פ  

└  ̔פ

Â ̂פbc̃̆ ⌠ ̆ ̕ 

Â ̂פbcr̆̃ ⌠ ̆ ׆ ⌠ ̕ 

Â ̂ ̃ ac̃̆̂פ ⌠ ҉̆DATḤ ᴰ ̕ 

Â ̂ ̃ ᴰ adtc̃̆̂פ ⌠ ҉̆DATḤ ᴰ

Ȃ 

פ  

פ 48β ̆ פ .24-7 ̆ 1.92uŝ25MHz̃ȁ0.96us

̂50MHz̃ 0.92uŝ52MHz̃ Ȃ 

פ .24-7  

0 1 ῤ CRC 1

 = 48 bits
 

פ .24-2  

ᵝ 47 46 [45:40] [39:8] [7:1] 0 

 1 1 6 32 7 1 

ṿ ó0ô ó1ô x x x ó1ô 

 ᵝ ᴰ ᵝ פ   CRC7 ᵝ 

ѿҩ פ ѿҩ׆ ᵝ̂ ҹ 0̃ ̆ ᵝ ᴰ ̂Һ =1̃Ȃ Ҋ

6β פ ̆ ṿ ҹѿҩԋ └ ̂0⌠63ӊ Ȃ̃ѿ֓ פ ѿ

ҩ ̂ᶛ ̆ѿҩ ̃̆ 32β Ȃ҉ Ҭ ҹľxĿ ṿ ҩ ᶭ ԍ

Ȃפ פ ѿҩCRC 7β ̆ ᵝ̂ 1̃ Ȃ 

№פ  

פ №ҹ₃ ̂ פ .24-3  (CCCs)Ȃ̃ ѿ ⱳ Ȃ 24-3. 

פ  (CCCs) פ ‗ CCC Ȃ 

ԍSD ̆ ≢ҹ 0̆ 2̆ 4̆ 5 8 פ └ ̆ SD Ȃ ≢7Ҭ ԅCMD40

ץ └ ԍSDHCȂῒז Ȃ פ ̂CCC̃ ҹ ̆

ҩ ̂CSD̃ ̆ ᶫ Һ ᵥ Ḥ Ȃ 

ԍMMC ̆ ≢ҹ0 פ └ ̆ MMC Ȃῒז

└ Ȃ ᶏ Ҍ ̆ ץ ₃ ̂ᶛ ̆ѿҩ Ώ

Ȃ̃ פ ̂CCC̃ ҹ ̆ ҩ ̂CSD̃

̆ ᶫ Һ ᵥ Ḥ Ȃ 
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ԍCE-ATA ̆ MMC ̆פ ֓ פ ∆ ᴰ Ȃ

ῒ ̆ ̆ MMC פ ̆ΐᵣ MMC

Ȃ CE-ATA≠ ץ Ҋ MMC פ ̔ CMD0 - GO_IDLE_STATĔ CMD12 - 

STOP_TRANSMISSION̆CMD39 - FAST_IŎCMD60 - RW_MULTIPLE_REGISTER̆

CMD61 - RW_MULTIPLE_BLOCKȂ GO_IDLE_STATÊCMD0̃̆ STOP_TRANSMISSION

̂CMD12̃FAST_IÔCMD39̃MMC ӈȂ RW_MULTIPLE_REGISTER̂CMD60̃

RW_MULTIPLE_BLOCK̂CMD61̃ CE-ATA ӈ MMC  Ȃפ

פ .24-3  (CCCs) 

 
פ

(CCC)  
0 1 2 3 4 5 6 7 8 9 10 11 

 פ
 

b
a

s
ic

 

S
tr

e
a

m
 r

e
a

d
 

B
lo

c
k

 r
e

a
d

 

S
tr

e
a

m
 w

ri
te

 

B
lo

c
k

 w
ri

te
 

e
ra

s
e
 

w
ri

te
 p

ro
te

c
ti

o
n

 

L
o

c
k

 c
a

rd
 

a
p

p
li

c
a

ti
o

n
 s

p
e

c
if

ic
 

I/
O

 m
o

d
e
 

s
w

it
c

h
 

re
s

e
rv

e
d

 

CMD0 M +            

CMD1 M +            

CMD2 M +            

CMD3 M +            

CMD4 M +            

CMD5 O          +   

CMD6 M           +  

CMD7 M +            

CMD8 M +            

CMD9 M +            

CMD10 M +            

CMD11 M  +           

CMD12 M +            

CMD13 M +            

CMD14 M +            

CMD15 M +            

CMD16 M   +  +   +     

CMD17 M   +          

CMD18 M   +          

CMD19 M +            

CMD20 M    +         

CMD23 M   +  +        

CMD24 M     +        

CMD25 M     +        

CMD26 M     +        
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פ

(CCC)  
0 1 2 3 4 5 6 7 8 9 10 11 

 פ
 

b
a

s
ic

 

S
tr

e
a

m
 r

e
a

d
 

B
lo

c
k

 r
e

a
d

 

S
tr

e
a

m
 w

ri
te

 

B
lo

c
k

 w
ri

te
 

e
ra

s
e
 

w
ri

te
 p

ro
te

c
ti

o
n

 

L
o

c
k

 c
a

rd
 

a
p

p
li

c
a

ti
o

n
 s

p
e

c
if

ic
 

I/
O

 m
o

d
e
 

s
w

it
c

h
 

re
s

e
rv

e
d

 

CMD27 M     +        

CMD28 M       +      

CMD29 M       +      

CMD30 M       +      

CMD32 M      +       

CMD33 M      +       

CMD34 O           +  

CMD35 O           +  

CMD36 O           +  

CMD37 O           +  

CMD38 M      +       

CMD39           +   

CMD40           +   

CMD42         +     

CMD50 O           +  

CMD52 O          +   

CMD53 O          +   

CMD55 M         +    

CMD56 M         +    

CMD57 O           +  

CMD60 M         +    

CMD61 M         +    

ACMD6 M         +    

ACMD13 M         +    

ACMD22 M         +    

ACMD23 M         +    

ACMD41 M         +    

ACMD42 M         +    

ACMD51 M         +    

̔ 1. CMD1, CMD11, CMD14, CMD19, CMD20, CMD23, CMD26, CMD39 CMD40 

ֽ ԍ MMC ȂCMD5, CMD32-34, CMD50, CMD52, CMD53, CMD57  ACMDxֽ ԍ

SD Ữ ȂCMD60,CMD61ֽ ԍCE-ATA ̕ 

2. ᶏ ACMDפӊ╠ APP_CMDפ(CMD55)̕ 
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3. CMD8ԍMMC SD Ҍ ӈȂ 

פ  

Ҋ↓ ԅ Ȃפ R1-R7 Ȃ CID̆CSD DSR

ⱳ ׃ Ȃ Ҭ ᾟᵝ Ḡ ᵝȂ 

 (class 0)פ .24-4

 פ

 
  

 

 
  

CMD0 bc [31:0] ᾟᵝ - GO_IDLE_STATE ᵝ ⌠ Ȃ 

CMD1 bc [31:0] OCR R3 SEND_OP_COND 

̆ CMD

̂ ᵬ ᴆ

ῤ ̃Ȃ 

CMD2 bcr [31:0] ᾟᵝ R2 ALL_SEND_CID 

ᴋᵥ CMD

CID ̂ᴋᵥ ⌠Һ

ᴪ ̃Ȃ 

CMD3 bcr [31:0] ᾟᵝ R6 
SEND_RELATIVE_AD

DR (RCA)Ȃ 

CMD4 bc 
[31:16] DSR 

[15:0] ᾟᵝ 
- SET_DSR DSR Ȃ 

CMD5 bcr 

[31:25]Ḡ ᵝ 

[24]S18R 

[23:0] I/O OCR 

R4 IO_SEND_OP_COND 

ֽ ԍ I/O Ȃ ᵌԍ ԍ

SD Ữ ACMD41 ̆פ

ԍ I/O

Ȃ 

CMD6 ac 

[31:26] ҹ 0 

[25:24]  

[23:16]  

[15:8] ṿ 

[7:3] ҹ 0 

פ [2:0]  

R1b SWITCH 

ֽ ԍ MMC Ȃ℗

ᵬ ̆ ḱ EXT_CSD

Ȃ 

CMD7 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R1b 

SELECT/DESELECT_C

ARD 

ҩ פ ԍ ̂stand-

bỹ ̂transfer̃

ӊ ℗ ̆ ̂programming̃

̂disconnects̃ ӊ

℗ Ȃ ң ’Ҋ̆ Ҭ

̆ Ҍ

Ҭ ᴋᵥῒז Ȃ 0

ԍ Ȃ 

CMD8 bcr 

[31:12]Ḡ ᵝ 

[11:8] ᵬ

(VHS) 

[7:0]  

R7 SEND_IF_COND 

SD Ữ ᴆ̆

Һ ᶫ Ḥ

ȂḠ ᵝ ҹ 0Ȃ 
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 פ

 
  

 

 
  

CMD8 adtc [31:0] ᾟᵝ R1 SEND_EXT_CSD 
ֽ ԍ MMC Ȃ

EXT_CSD ᵬҹ Ȃ 

CMD9 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R2 SEND_CSD 

CMD

̂CSD̃Ȃ 

CMD10 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R2 SEND_CID 

CMD

̂CID̃Ȃ 

CMD12 ac [31:0] ᾟᵝ R1b  STOP TRANSMISSION └ Ả ᴰ Ȃ 

CMD13 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R1 SEND_STATUS 

Ȃ 

CMD14 adtc [31:0] ᾟᵝ R1 BUSTEST_R 
Һ ׆ Ҭ

Ȃ 

CMD15 ac 
[31:16] RCA 

[15:0] Ḡ ᵝ 
- GO_INACTIVE_STATE 

⌠

̂Inactivẽ Ȃ ҩ פ

ԍ Һ Ả ѿ

ṜȂ 

CMD19 adtc [31:0] ᾟᵝ R1 BUSTEST_W Һ Ȃ 

 (class 2)פ .24-5

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCKLEN 

‰ SD MMC

’Ҋ̆ ҹפ

̂פ ̆Ώ̆ ̃ ץ̂

ҹ ᵝ̃Ȃ ṿ 512 

Ȃ CSDҬ ᵬ

ᾛ ̆ ԍ Ữ

פ Ȃ 

SD Ữ ’Ҋ̆

CMD16 פ Ҍ̆ᴪ

ῤ Ώ Ȃפ ᶏ

512 Ȃ ң

’Ҋ̆ ԍ 512

̆BLOCK_LEN_ERROR ᵝ

ᴪ ᵝȂ 

CMD17 adtc [31:0]  R1 
READ_SINGLE_BLOC

K 

‰ SD MMC

’Ҋ̆ SET_BLOCKLEN

פ Ȃ 

Ữ ’Ҋ̆

512 ̆

SET_BLOCKLEN  Ȃפ

CMD18 adtc [31:0]  R1  
READ_MULTIPLE_BL

OCK 

Ҍ ׆ ᴰ ⌠Һ ̆

⌠ ⌠ STOP_TRANSMISSION
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 פ

 
  

 

 
  

פ Ҭ Ȃ

READ_SINGLE_BLOCK פ

ѿ Ȃ 

̔ᴰ Ҍ ̆ READ_BLK_MISALIGN CSD Ҭ Ȃ 

῀Ώ(class 1)פ .24-6  (class 3)פ

 פ

 
  

 

 
  

CMD11 adtc [31:0]  R1 
READ_DAT_UNTIL_ST

OP 

׆ Ҭ ̆ ԍ

̆ ⌠

STOP_TRANSMISSION  Ȃפ

CMD20 adtc [31:0]  R1 
WRITE_DAT_UNTIL_S

TOP 

Һ׆ Ώ ̆ ԍ

̆ ⌠

STOP_TRANSMISSION  Ȃפ

̔ᴰ Ҍ ̆ READ_BLK_MISALIGN CSD Ҭ Ȃ 

24-7. Ώ  (class 4)פ

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCKLEN 24-5. פ

(class 2) Ȃ 

CMD23 ac 
[31:16] ҹ 0 

[15:0]  
R1 SET_BLOCK_COUNT 

ӈԅ ҩ

Ώ פ ᴰ Ȃ

ҹῃ 0̆ /Ώ ᵬ

ҹ Ȃ 

CMD24 adtc [31:0]  R1 WRITE_BLOCK 

‰ SD ’Ҋ̆

῀Ώפ SET_BLOCKLEN פ

Ȃ SD

’Ҋ̆ 512

SET_BLOCKLEN  Ȃפ

CMD25 adtc [31:0]  R1 
WRITE_MULTIPLE 

_BLOCK 

Ώ῀ ̆ ⌠

STOP_TRANSMISSION  Ȃפ

WRITE_BLOCK פ

ѿ Ȃ 

CMD26 adtc [31:0] ᾟᵝ R1 PROGRAM_CID 

≢ Ȃ

פ ѿ ₮Ȃ

ᴆ̆ץ ץ ᵬȂ

’Ҋ ҩ פ

Ḡ Ȃ 

CMD27 adtc [31:0] ᾟᵝ R1 PROGRAM_CSD CSD ᵝ Ȃ 
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̔ 1. ᴰ Ҍ Ȃ CSD WRITE_BLK_MISALIGNȂ Ώ῀

№ Ҍ ’Ҋ̆ = ̂CSDҬ ₮̃Ȃ 

2. ‰ SD Ữ ץ ҹ ᵝ̆ SD Ữ ץ ̂512 ̃ҹ ᵝȂ 

 (class 5)פ .24-8

 פ

 
  

 

 
  

CMD32 ac [31:0]  R1 
ERASE_WR_BLK_STA

RT 

ѿҩ

Ȃ(SD) 

CMD33 ac [31:0]  R1 ERASE_WR_BLK_END 
ѿҩ

Ȃ(SD) 

CMD35 ac [31:0]  R1 
ERASE_GROUP_ 

START 

ῤ̆ ѿ

ҩ Ȃ(MMC) 

CMD36 ac [31:0]  R1 ERASE_GROUP_END 
ῤ̆

ѿҩ Ȃ(MMC) 

CMD38 ac [31:0] ᾟᵝ R1b ERASE ӊ╠ . 

̔ 1. CMD34 CMD37 Ḡ ḂḠץ̆ ҍ MMC Ὶ  

2. ‰ SD Ữ ץ ҹ ᵝ̆ SD Ữ ץ ̂512 ̃ҹ ᵝȂ 

24-9. ΏḠ  (class 6)פ

 פ

 
  

 

 
  

CMD28 ac 
[31:0] 

 
R1b SET_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝȂΏḠ

̂WP_GRP_SIZE Ҭ̃Ȃ SD

Ữ Ҍ  Ȃפ

CMD29 ac 
[31:0] 

 
R1b CLR_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝȂ 

CMD30 adtc 
[31:0] ΏḠ

 
R1 SEND_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝ Ȃ 

̔ 1. SD Ữ Ҍ ҈ҩ  Ȃפ

 (class 7)פ .24-10

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCK_LEN 24-5. פ(class 

2) Ȃ 

CMD42 adtc 
[31:0] Ḡ ᵝ 

( ᵝ ҹ 0) 
R1 LOCK_UNLOCK 

ԍ / ҉ /

Ȃ פ

SET_BLOCK_LEN Ȃ 

Ḡ ᵝ

ҹ 0Ȃ 



                                                                GD32F20x Ύ 

592 
 

 (class 8)פ .24-11

 פ

 
  

 

 
  

ACMD41 bcr 

[31]Ḡ ᵝ 

[30]HCS 

[29:24]Ḡ ᵝ 

[23:0]VDD   

(OCR[23:0]) 

R3 
SD_SEND_OP_

COND 

Һ Ḥ

̂HCS̃̆

Ҭ ᵬ ᴆ

(OCR) ῤ Ȃ ⌠

SEND_IF_COND פ H̆CS

ȂCCS ᵝ № ⌠

OCR[30]Ȃ 

ACMD42 ac 
[31:1] ᾟᵝ 

[0] set_cd 
R1 

SET_CLR_CAR

D_DETECT 

CD/DAT3 ( 1)҉

[1]/ [0] 50K ҉

Ȃ 

ACMD51 adtc [31:0] ᾟᵝ R1 SEND_SCR SD (SCR)Ȃ 

CMD55 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R1 APP_CMD 

Ҋѿҩ פ

פ Ҍ ‰  Ȃפ

CMD56 adtc 
[31:1] ᾟᵝ 

[0] RD/WR 
R1 GEN_CMD 

ԍ / ̆פ

פ ԍ ᴰ ѿҩ ̆

׆ ѿҩ ȂҺ

RD/WR=1 ׆ Ҭ

̆RD/WR=0 Ώ ⌠

ҬȂ 

CMD60 adtc 

[31] WR 

[23:18]  

[7:2]  

ῒזᵝҹḠ ᵝ 

R1(read)/ 

R1b(write) 

RW_MULTIPLE_

REGISTER 

ῤ̆ Ώ

Ȃ 

CMD61 adtc 

[31] WR 

[15:0] ᾝ  

ῒזᵝҹḠ ᵝ 

R1(read)/ 

R1b(write) 

RW_MULTIPLE_

BLOCK 

ῤ̆ Ώ

Ȃ 

̔ 1. ACMDx SD Ữ  פ

2. CMD60, CMD61 CE-ATA  פ

24-12. I/Oפ(class 9) 

 פ

 
  

 

 
  

CMD39 ac 

[31:16] RCA 

[15] Ώ  

[14:8]  

[7:0]  

R4 FAST_IO 

ԍΏ῀ 8ᵝ̂ ̃

Ȃ Ώ

̆ פ ̆ ᶫ

Ώ῀Ȃ Ώ ҹ 0̆

R4 Ҭ ׆

Ҭ Ȃ פ ԍ

MMC ‰ ӈ

῏ Ȃ 

CMD40 bcr [31:0] ᾟᵝ R5 GO_IRQ_STATE ῀Ҭ Ȃ 
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 פ

 
  

 

 
  

CMD52 adtc 

[31] R/W  

[30:28] ⱳ  

[27] RAW  

[26] ᾟᵝ 

[25:9]  

[8] ᾟᵝ 

[7:0] Ώ / ᾟᵝ 

R5 IO_RW_DIRECT 

IO_RW_DIRECT פ ᶫ

ᴋ I/O ⱳ

128K Ữ Ȃ

פ ץ ᶏ ҩ פ

ΏȂѿҩ

∆ I/O ⱳ

Ȃ ҩ פ Ώ I/O

̆ ҹ ֽ

ѿ ѿ /פ Ȃ 

CMD53 adtc 

[31] R/W  

[30:28] ⱳ  

[27]  

[26] OP  

[25:9]  

[8:0] /  

 IO_RW_EXTENDED 
ᾛפ ѿҩ פ

Ώ῀ I/ O Ȃ 

̔ 1.CMD39, CMD40 ֽ ԍ MMC  

2. CMD52, CMD53 ֽ ԍ SD I/O  

24-13. ℗ ⱳ  (class 10)פ

 פ

 
  

 

 
  

CMD6 adtc 

[31]  

0̔ ⱳ  

1̔℗ ⱳ  

[30:24] Ḡ   

[23:20] ҹⱳ 6

Ḡ (0h Fh) 

[19:16] ҹⱳ 5

Ḡ (0h Fh)  

[15:12] ҹⱳ 4

Ḡ (0h Fh) 

[11:8] ҹⱳ 3 Ḡ

(0h Fh) 

[7:4] ⱳ 2 פ

 

[3:0] ⱳ 1

 

R1  SWITCH_FUNC 

ֽ ԍ SD Ữ SD I/O Ȃ 

℗ ⱳ ̂ 0̃ ℗

ⱳ ̂ 1̃Ȃ 

 



                                                                GD32F20x Ύ 

594 
 

24.5.3.  

CMDḤ Ȃ ᴰ ׆ ұ ᵝ Ȃ

ұ ᶭ ԍ Ȃ 

 

҂ ̆№≢ Ҋ̔ 

Â R1 / R1b̔ פ  

Â R2̔CID, CSD 

Â R3̔OCR  

Â R4̔Fast I/O 

Â R5̔Ҭ  

Â R6̔ RCA  

Â R7̔ ᴆ 

SD Ữ ῒҬ ԓ ̆R1 / R1b, R2, R3, R6, R7ȂSD I/OMMC

̆ ҹR4 R5̆ᵖ ԍSD I/OMMC ̆ ң Ҍ ῃ Ȃ 

 

ң ̆ פ .24-8 ̆ CMD ₮Ȃף

‗ԍ Ȃ ԅR2 136β̆ῒז ҹ48β Ȃ 

פ .24-8  

0 1 ῤ CRC 1

 = 48 bits

0 1 ῤ  = CID  CSD CRC 1

 = 136 bits

ѿҩ׆ ᵝ̂ ҹ 0̃ ̆ ԋᵝ ᴰ ̂ = 0̃ȂҊ Ҭ

ľxĿ ṿ ҹ №Ȃ ԅR3 CRC Ȃ ҩ ᵝ

̂ 1̃ Ȃ 

R1 ( פ ) 

ף ҹ48β Ȃᵝ45:40 פ ̆ ṿ ҹѿҩԋ └ ̂0

⌠63ӊ Ȃ̃ 32β Ȃ ̆ Ώ ⌠ ҉̆ ҩ ᴰ ӊ ᴪ₮

BUSYḤ ̆ ҩ ᴰ Һ BUSYḤ Ȃ

Ҭ Ȃ 

24-14. R1  

ᵝ 47 46 [45:40] [39:8] [7:1] 0 
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ᵝ  1 1 6 32 7 1 

ṿ ó0ô ó0ô x x x ó1ô 

 ᵝ ᴰ ᵝ פ   CRC7 ᵝ 

R1b 

R1b ҍR1 ̆ᵖ ץ DAT0҉ Ḥ Ȃ ⌠ פ ̆ᶭ ⌠ ╠ӊפ

̆ ҹ ȂҺ Ҭ Ȃ 

R2 (CID, CSD) 

ף ҹ136βȂCID ῤ ᵬҹ CMD2פ CMD10 ȂCSD

ῤ ᵬҹץCMD9 Ȃ CIDCSD ᵝ[127.. 1]̆ ңҩ

Ḡ ᵝ[0] ҹ ᵝȂ 

24-15. R2  

ᵝ 135 134 [133:128] [127:1] 0 

ᵝ  1 1 6 127 1 

ṿ ó0ô ó0ô ó111111ô x ó1ô 

 ᵝ ᴰ ᵝ Ḡ  CID CSD ̆ῤ CRC7 ᵝ 

R3 (OCR ) 

ף ҹ48β Ȃ OCR ῤ ᵬҹACMD41̂SD Ữ ̃̆ CMD1̂MMC̃

ȂҌ ѿ Ҍ Ȃ 

24-16. R3  

ᵝ 47 46 [45:40] [39:8] [7:1] 0 

ᵝ  1 1 6 32 7 1 

ṿ ó0ô ó0ô ó111111ô x ó1111111ô ó1ô 

 ᵝ ᴰ ᵝ Ḡ  OCR  Ḡ  ᵝ 

R4 (Fast I/O) 

ֽ ԍMMC Ȃף ҹ48β Ȃ RCĂ Ώ῀

̆ ῤ Ȃ ᵬ ⱳ̆ ᵝ ᵝȂ 

24-17. R4(MMC) 

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 1 7 8 7 1 

ṿ ó0ô ó0ô ó100111ô x x x x x ó1ô 

 ᵝ ᴰ ᵝ CMD39 
RCA 

[31:16] 

 

[15] 
 

[14:8] 

ῤ  

[7:0] 

CRC7 ᵝ 
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R4b 

ֽ ԍSD I/OȂף ҹ48β ȂSD I/O⌠CMD5פ ᴪ ѿҩ ѿ SD 

I/O R4Ȃ 

24-18. R4 (SD I/O) 

ᵝ 47 46 [45:40] 39 [38:36] 35 [34:32] 31 [30:8] [7:1] 0 

ᵝ  1 1 6 1 3 1 3 1 23 7 1 

ṿ ó0ô ó0ô ó111111ô x x x ó000ô x x ó1111111ô 1 

 ᵝ ᴰ ᵝ Ḡ  C 
I/Oⱳ

 
╠ Ữ ᾟᵝ S18A 

I/O 

OCR 
Ḡ  ᵝ 

R5 (Ҭ ) 

ֽ ԍMMC Ȃף ҹ48β Ȃ ҩ Һ ֟ ̆ ҬRCA ҹ0x0Ȃ 

24-19. R5(MMC) 

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 16 7 1 

ṿ ó0ô ó0ô ó101000ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD40 
ⱳ Һ

RCA [31:16] 

[15:0] ӈ̆

ᵬҹҬ  
CRC7 ᵝ 

R5b 

ֽ ԍSD I/OȂSD I/OԍCMD52CMD53פ R5Ȃ Һ ӊ

Ḥ 1β 4β SD Ҋ̆ 48β ̂R5̃Ȃ 

24-20. R5(SD I/O) 

ᵝ 47 46 [45:40] [39:24] [23:16] [15:8] [7:1] 0 

ᵝ  1 1 6 16 8 8 7 1 

ṿ ó0ô ó0ô ó11010Xô ó0ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD52/53 ᾟᵝ  Ώ  CRC7 ᵝ 

R6 ( RCA ) 

ף ҹ48β Ȃᵝ[45:40]CMD3 פ Ȃ 16ҩ ᵝ

ԍ RCA Ȃ 

24-21. R6  

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 16 7 1 

ṿ ó0ô ó0ô ó000011ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD3 
RCA 

ᵝ̔

23,22,19,12:0 
CRC7 ᵝ 
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R7 ( ᴆ) 

ֽ ԍSD Ữ Ȃף ҹ48β Ȃ Ḥ CMD8 Ȃᵝ[19:16]

Ȃ ԅᶫ R7 Ȃ Ҭ̆

Ȃ 

24-22. R7  

ᵝ 47 46 [45:40] [39:20] [19:16] [15:8] [7:1] 0 

ᵝ  1 1 6 20 4 8 7 1 

ṿ ó0ô ó0ô ó001000ô ó00000hô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD8 Ḡ ᵝ   CRC7 ᵝ 

24.5.4.  

҈ ̆1β ȁ4β 8β Ȃ1β └ ̆4β 8β Ȃ

ᶏ 1ᵝ ̆ ᵝ ∆ ̆DAT3 ╠ ᵬ SDIO

SPIȂ 

1β  

ᵝ ∆ ӊ ̆ DAT0 ԍᴰ Ȃῒז ץ ԍῒז Ȃ 24-9. 1

ᵝ ̆ 24-10. 4β 24-11. 8β ԅ

1β ̆4β 8β Ȃ 

24-9. 1β  

0 CRC 11st Byte 2nd Byte 3rd Byte ŀ ŀ nth Byte 

Start 
bit

End 
bit

b7 b6 b5 b4 b3 b2 b1 b0 b7 b6 b5 b4 b3 b2 b1 b0

DAT0

  

4β  

24-10. 4β  

Start 
bit

End
bit

1st Byte 2nd Byte 3rd Byte nth Byte 

0 CRC 1ŀ ŀ DAT3

0 CRC 1ŀ ŀ DAT2

0 CRC 1ŀ ŀ DAT1

0 CRC 1ŀ ŀ DAT0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0
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8β  

24-11. 8β  

Start 
bit

End
bit

1st 
Byte 

2nd 
Byte 

3rd 
Byte 

nth 
Byte 

0 CRC 1ŀ ŀ DAT7

0 CRC 1ŀ ŀ DAT6

0 CRC 1ŀ ŀ DAT5

0 CRC 1ŀ ŀ DAT4

0 CRC 1ŀ ŀ DAT3

0 CRC 1ŀ ŀ DAT2

0 CRC 1ŀ ŀ DAT1

0 CRC 1ŀ ŀ DAT0

b7

b6

b5

b4

b3

b2

b1

b0

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b3

b2

b1

b0
 

24.5.5. ң  

SD Ữ ң ̆ ῒז ѿ ̔ 

̔ פ Ḥ ̆ Ҭ Ȃ 

SD ̔512β Ḥ ̆ ⱳ SD Ữ ⱳ Ȃ 

 

R1 ѿҩ ҹ 32β Ȃ ᴰ Ḥ ̂ ץ

Ữ ̃⌠Һ Ȃ ≢ ̆ Ḥ ҍӊ╠ ₮ פ ῏Ȃ 

Ҭ ᴆ Ώ Ҋ̔ 

 

ÅE̔ ᵝȂ Һ ᴆȂ ֓ᵝѿ ̂ ̃ ₮ ᴪ Ȃ 

ÅS̔ ᵝȂ ֓ᵝֽᵬҹḤ ̆ Ҍ ҹ פ Ȃ ֓ᵝ ӄ ̆

ױ Ȃ 

ÅR̔ פ ̂ ̃ ⌠ Ȃ 

ÅX̔ פ ̂ ̃ ⌠ Ȃ  

ᴆ 

ÅA̔ ╠ Ȃ 

ÅB̔ ҍӊ╠ פ ῏Ȃ ⌠ פ ̂ פ Ȃ̃ 

ÅC̔ Ȃ 
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24-23.  

ᵝ   ṿ  ᴆ 

31 OUT_OF_RANGE ERX ô0ô=  

ô1ô=  

פ ₮ ᾛ

Ȃ 

C 

30 ADDRESS_ERROR ERX ô0ô=  

ô1ô=  

Ҭᶏפ ҍ Ҍ

Ȃ 

C 

29 BLOCK_LEN_ERROR ERX ô0ô=  

ô1ô=  

ᴰ Ҍᾛ

̆ ᴰ Ҍ

Ȃ 

C 

28 ERASE_SEQ_ERROR ER ô0ô=  

ô1ô=  

פ Ȃ C 

27 ERASE_PARAM ERX ô0ô=  

ô1ô=  

ԅ Ȃ C 

26 WP_VIOLATION ERX ô0ô= Ḡ  

ô1ô= Ḡ  

Һ Ώѿҩ Ḡ

ӄΏḠ

ᵝȂ 

C 

25 CARD_IS_LOCKED SX ó0ô =  

ó1ô =  

ᵝ̆ Һ

ᵟȂ 

A 

24 LOCK_UNLOCK_FAIL

ED 

ERX ô0ô=  

ô1ô=  

҉ / Ҭ פ

⌠

ᵝȂ 

C 

23 COM_CRC_ERROR ER ô0ô=  

ô1ô=  

ӊ╠ פ CRC Ȃ B 

22 ILLEGAL_COMMAND ER ô0ô=  

ô1ô=  

ԍ ╠ ̆ פ Ȃ B 

21 CARD_ECC_FAILED ERX ô0ô= ⱳ 

ô1ô=  

ῤ ԅ ECC ̆p

Ȃ 

C 

20 CC_ERROR ERX ô0ô=  

ô1ô=  

ῤ └ Ȃ C 

19 ERROR ERX ô0ô=  

ô1ô=  

ᵬ Ҭ ѿ

Ȃ 

C 

18 UNDERRUN ERX ô0ô=  

ô1ô=  

ֽ MMCȂ Ҍ

Ҋ ᴰ Ȃ 

C 

17 OVERRUN ERX ô0ô=  

ô1ô=  

ֽ  MMC. Ҍ

Ώ῀ Ҋ Ȃ 

C 

16 CID/ 

CSD_OVERWRITE 

ERX ô0ô=  

ô1ô=  

Ҋ ң ӊѿ̔ 

- CSD №ҍ ῤ Ҍ

 

- ӄΏḠ

ᵬ̆

ΏḠ  

C 

15 WP_ERASE_SKIP ERX ô0ô= Ḡ  

ô1ô= Ḡ  

ᵝ̆ ҹ ΏḠ

ֽ № ̕

C 
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ᵝ   ṿ  ᴆ 

ӄΏḠ

Ȃ 

14 CARD_ECC_DISABLE

D 

SX ô0ô= ᶏ  

ô1ô=  

פ ᶏ ῤ ECCȂ A 

13 ERASE_RESET SR ô0ô=  

ô1ô=  

ҹ ⌠ѿҩ ӊ

̆פ ↓ ╠

Ȃ 

C 

[12:9] CURRENT_STATE SX 0 =  

1 =  

2 = ≢ 

3 =  

4 = ᴰ  

5 =  

6 =  

7 =  

8 =  

9-14 = Ḡ  

15 = Ḡ ̂I/O

̃ 

⌠ פ Ȃ

פ ̆

ҩ ᴪ Ҋҩ פ

Ҭ ₮ Ȃ ҩᵝ

└ 0 15 Ȃ 

B 

8 READY_FOR_DATA SX ô0ô=  

ô1ô=  

ҍ ҉ ‖ Ḥ ѿ

Ȃ 

A 

7 SWITCH_ERROR EX ô0ô=  

ô1ô= ℗  

ᵝ ̆

SWITCH פ℗ ⌠

Ȃ 

B 

6 Ḡ  

5 APP_CMD SR ô0ô= ᶏ  

ô1ô=  

ACMD̆ פ

ҹ ACMD  Ȃפ

C 

4 Ḡ  

3 AKE_SEQ_ERROR ER ô0ô=  

ô1ô=  

ֽ SD Ữ Ȃ

Ȃ 

C 

2 Ḡ ҍ  Ȃפ

[1:0] Ḡ Ȃ 

̔18, 17, 7ᵝֽ ԍMMCȂ14, 3ᵝֽ ԍSD Ữ Ȃ 

SD  

SD Ҭ ҍSD Ữ Ғ ῏ ᵝ̆ ғ ץ ԍ

ᶏ ȂSD ѿҩ512 Ȃ ῤ ѿҩ16β CRC

DAT ⌠Һ ҉ȂSD DAT ⌠Һ ҉̆ᵬҹACMD13

̂CMD55 CMD13̃ȂACMD13 ľᴰ Ŀ ⌠ Ữ ̂ Ҭ Ȃ̃

SD Ҋ Ȃ 
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ľ Ŀ ľ ᴆĿ Ώҍ҉ Ȃ 

24-24. SD  

ᵝ   ṿ  ᴆ 

[511:5

10] 

DAT_BUS_WIDTH SR ô00ô= 1 () 

ó01ô= Ḡ  

ó10ô= 4ᵝ  

ó11ô= Ḡ  

SET_BUS_WIDTH פ

╠ ӈ  

A 

509 SECURED_MODE SR ô0ô= ԍ ῃ

 

ô1ô= ԍ ῃ  

ԍ ᵬ ῃ ̂

ñSDῃ ò̃ Ȃ 

A 

[508:4

96] 

Ḡ  

[495:4

80] 

SD_CARD_TYPE SR Ҋ↓ ╠ ӈ

ҹ̔ 

ó0000ô=  SD 

/Ώ  

ó0001ô= SD ROM 

 

'0002'= OTP 

ᵞ 8 ᵝ ӈ SD

Ữ Ҍ ̂ ҩᵝ

ӈҌ SD Ȃ̃ 8

ᵝ ӈҌ ╠

SD SD Ȃ 

A 

[479:4

48] 

SIZE_OF_PROTECT 

ED_AREA 

SR Ḡ

Ȃ 

( Ҋ ) A 

[447:4

40] 

SPEED_CLASS SR Ȃ ( Ҋ ) A 

[439:4

32] 

PERFORMANCE_M 

OVE 

SR ץ 1MB/sҹ ᵝ

ᴰ Ȃ 

( Ҋ ) A 

[431:4

28] 

AU_SIZE SR AU  ( Ҋ ) A 

[427:4

24] 

Ḡ  

[423:4

08] 

ERASE_SIZE SR ѿ

AU Ȃ 

( Ҋ ) A 

[407:4

02] 

ERASE_TIMEOUT SR UNIT_OF_ERASE

_AU

Ȃ 

( Ҋ ) A 

[401:4

00] 

ERASE_OFFSET SR ⱴ

Ẓ ṿȂ 

( Ҋ ) A 

[399:3

12] 

Ḡ  

[311:0] Ḡ ֟  

SIZE_OF_PROTECTED_AREA  

ԍ ‰ ̂SDSC̃ ̂SDHC/SDXC̃ ᵝ Ҍ Ȃ 
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ԍ ‰ ̂SDSC̃̆ Ḡ Ҋ̔ 

Ḡ  = SIZE_OF_PROTECTED_AREA_* MULT * BLOCK_LENȂ 

SIZE_OF_PROTECTED_AREA ץ MULT*BLOCK_LENҹ ᵝȂ 

ԍ ̂SDHC/SDXC̃̆ Ḡ Ҋ̔ 

Ḡ  = SIZE_OF_PROTECTED_AREAȂ 

SIZE_OF_PROTECTED_AREA ץ ҹ ᵝȂ 

SPEED_CLASS  

8β Ȃ 

00h̔Class 0 

01h̔Class 2 

02h̔Class 4 

03h̔Class 6 

04h̔Class 10 

05hïFFh̔Ḡ  

PERFORMANCE_MOVE  

8β Pm̆ ṿ ҹ1ץMB/ҹ ᵝȂ Ҍ RU ꜚ ̆ ҹPm

Ȃ ҩ ҹFFh ȂPm ṿ 24-25. ꜚ Ҭ ӈȂ 

24-25. ꜚ  

PERFORMANCE_MOVE ṿ ӈ 

00h Ώ῀ 

01h 1 [MB/sec] 

02h 2 [MB/sec] 

....... ...... 

FEh 254 [MB/sec] 

FFh  

AU_SIZE  

4β AU ̆ ṿ 16K ҹ ᵝ2 Ṑ Ȃ 

24-26. AU_SIZE 

AU_SIZE ṿ ӈ 

0h ӈ 

1h 16 KB 

2h 32 KB 

3h 64 KB 

4h 128 KB 

5h 256 KB 

6h 512 KB 

7h 1 MB 

8h 2 MB 
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AU_SIZE ṿ ӈ 

9h 4 MB 

Ah 8 MB 

Bh 12 MB 

Ch 16 MB 

Dh 24 MB 

Eh 32 MB 

Fh 64 MB 

AU ̆ ‗ԍ ̆ 24-26. AU_SIZEҬ ӈȂ ᴋץ AU

̂ 24-27. AU ӈ̃̆ ԍ ԍ ᾛ AU Ȃ

AU Ȃ 

24-27. AU  

 64MB 256MB 512MB 32GB 2TB 

AU  512 KB 1 MB 2 MB 4 MB 64MB 

ERASE_SIZE  

16β NERASEȂ NERASEҩ AU ̆ ERASE_TIMEOUT

̂ ERASE_TIMEOUTȂ̃Һ ѿ ᵬҬ AU ḂҺץ̆

ץ ᵬ Ȃ ҹ 0̆ ↕Ҍ Ȃ 

24-28.  

ERASE_SIZE ṿ ӈ 

0000h Ҍ  

0001h 1 AU 

0002h 2 AU 

0003h 3 AU 

....... ....... 

FFFFh 65535 AU 

ERASE_TIMEOUT  

6β TERASĔ ERASE_SIZE ҩAU ̆ ҩ ṿ ₮ԅ׆Ẓ

ȂERASE_TIMEOUTץ ӈҹ 63 ̆ └

ץ ΐ ᵣ ERASE_SIZEERASE_TIMEOUTᴋ Ȃ ѿ

ERASE_TIMEOUTҊ ̆ Ӈ ERASE_SIZEӞ ԅȂҺ ץ ҊῈץ

ᴋ AU ̔ 

%ÒÁÓÅ ÔÉÍÅÏÕÔ ÏÆ 8 !5  8z 4              ( 24-1) 

24-29.  

ERASE_TIMEOUT ṿ ӈ 

00 Ҍ  

01 1  
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ERASE_TIMEOUT ṿ ӈ 

02 2  

03 3  

....... .......  

63 63  

ERASE_SIZE ҹ 0̆ ↕ ҹ0Ȃ 

ERASE_OFFSET 

2ᵝ TOFFSET̆ ץ 24-30. Ẓ ҩ ṿӊѿȂ

ERASE_SIZEERASE_TIMEOUTҹ 0̆ ӈȂ 

24-30. Ẓ  

ERASE_OFFSET ṿ ӈ 

0h  0  

1h  1  

2h  2  

3h  3  

24.6. ↓ 

24.6.1. ≢ 

Һ ᵝ ῀ ≢ ̆ ҉ Ȃ ≢ Ҋ̆Һ ᵝ ̆

ᵬ ̆ ≢ ҩ ̂RCÃȂ ҩ ᵬ ҩ פ

Ḥ CMD҉№≢ Ȃ ≢ Ҭ Ḥ ᶏ Ḥפ ̂CMD̃Ȃ 

≢ Ҭ̆ ᵬ ҹ FOD (400 kHz)’ҊȂ 

ᵝ 

GO_IDLE_STATÊCMD0̃פ ᴆ ᵝ ̆פ MMC SD Ữ ῀

̂Idle Statẽ̆ Ҍ ╠ ָӇȂ ᵝ CMD0ֽ̃̂פ ԍ Ữ Ữ

№Ȃҹԅ I/O I/O№̆ᶏ CMD52Ώ1⌠CCCR RESβ Ȃ

̂Inactive Statẽ Ҍ פ Ȃ 

Һ ҉ ̆ ԍ ̂Idle Statẽ̆ ӊ╠ ̂Inactive Statẽ

Ȃ҉ CMD0̆ CMD ԍ ῀ ̆ Ҋѿҩ פ ᵝȂ ֓

̂RCÃ∆ ̆ 400 kHz ꜚ Ȃ 

ᵬ  

Һ ӊ Ḥ ̆Һ Ҍ ̆ ғ Ҍ Һ ᶫ

ῒ Ȃҹԅ ̆Ҋ פ ῏ Ҭ ӈȂ 

Ҭ ӈ פ ̔ SEND_OP_COND (CMD1ԍ MMC), 
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SD_SEND_OP_COND (ACMD41 ԍSD Ữ )̆ IO_SEND_OP_COND (CMD5ԍ SD 

I/O)̆ ֓ פ ᶫ Һ ѿ └ ≢ ֓Ҍ Һ VDD Ȃ

Һ VDD ᵬҹ פ ᵬ Ȃ Ҍ ῤ

ᴰ ̆ ׆ ῀ ̂Inactive StateȂ̃ ↕̆

VDD Ȃ 

ץ ᵬ ᶫ Ҋ̆ ᶫ פ Ҭ Ȃ 

Ҍ ᶫ Ҋ ᵬ̆ Ҍ ̆ Ḡ Ȃ∆ SDHC

└ ACMD41פӊ╠ CMD8Ȃ ⌠ CMD8 Һ 2.00

ⱳ Ȃ 

≢  

ԍҌ ̆ ≢ Ҍ Ȃ ֓ MMCȁCE-ATAȁSD̆ SD I/OȂ

SD I/Ŏ SDIO_IO_ONLYȁSDIO_MEM_ONLYSDIO COMBOȂ

≢ Ҋ̔ 

Â ̕ 

Â ≢ ̔SD ȁMMC(CE-ATA) SD I/O ̕ 

ï CMD5פȂ Һ ⌠ ̆↕ SD I/O̕ 

ï ̆ ACMD41Ȃ Һ ⌠ ̆↕ SD ̕ 

ï ↕̆ MMC CE-ATA Ȃ 

Â ∆ ̕ 

ᶏ FOD (400 KHz)ҹ ̆ Ҋ↓ פ  ̔פ

ï SD  - CMD0̆ACMD41̆CMD2̆CMD3̕ 

ï SDHC - CMD0̆CMD8̆ACMD41̆CMD2̆CMD3̕ 

ï SD I/O - Ữ ̆ CMD52̆CMD0̆CMD5̆CMD3̕ ↕̆

 CMD52̆CMD0̆CMD5̆ACMD41̆CMD11 ()̆ CMD2̆CMD3̕ 

ï MMC/CE-ATA - CMD0̆CMD1̆ CMD2̆CMD3Ȃ 

Â ≢ MMC/CE-ATA Ȃ 

ï CPU CMD8 EXT_CSD 504 ̂S_CMD_SETȂ̃

4β ҹ 1̆ ↕ ATA ̕ 

ï ATA ̆CPU EXT_CSD 191 ̂CMD_SET̃

̂ 4β ÃTAβ ATA ץ̆ ᶏ ATAפ Ȃ CPUᶏ SWITCĤCMD6̃

פ פ ̕ 

ï CE-ATA F̆AST_IÔCMD39̃RW_MULTIPLE_REGISTER̂CMD60̃

פ ᴪ ⱳ̆ ғ ᴪ CE-ATAᵝ Ȃ 

 פ .24.6.2

ᴋᵥ פ ̆ ᴆ SDIO_CMDCTL

SDIO_CMDAGMT Ȃ ңҩ Һ̆ ̆פ ῒ ⌠ פ ҉ȂҺ

SDIO_STAT פ Ȃ 
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⌠ Һ̆ SDIO_STATCMDRECV̂CRC ̃β CCRCERR

̂CRC ̃ᵝҹ1Ȃ └⌠SDIO_RESP0̆ └⌠ ҩ

ȂSDIO_RESP3 31β ף ᵝ̆ SDIO_RESP0

0β ᵞᵝȂ 

24.6.3. ҩ ҩ Ώ 

Ώ῀ CMD24 - CMD27̃̂פ ̆ѿҩ ҩ Һ׆ ᴰ⌠ Ȃ

ᵝ̂1ᵝ 4ᵝᵞ ̃̆ ̆CRC ᵝ̂1ᵝ 4ᵝ ̃ Ȃ CRC

̆↕ SDIO_DAT ᴰ ̆ᴰ ҡ ҌΏ῀̆ ғ

Ȃ 

Һ ᴰ № Ҍ ̆ ғ ᵝ Ҍᾛ ̂ CSD

WRITE_BLK_MISALIGÑ̆ ѿҩ ӊ╠ ᵝ ̂

ADDRESS_ERRORβ̆̃ ᴰ Ȃ Һ ΏѿҩΏ

Ḡ ̆Ώ ᵬӞ Ȃ ’Ҋ̆ Ҭ WP_VIOLATION

ᵝȂ 

CID CSD Ҍ ᾢ ̆ᴰ Ӟ CRCḠ Ȃ CSD

CID ѿ № Ữ ROMҬ̆ ӇҌ № ҍ ‖ №

Ȃ ̆ ѿҩ Ҍ ᴋᵥ ῤ Ȃ 

ѿ֓ Ҍ Ώ῀ѿҩ Ȃ ѿҩ CRC

̆ Ώ ᵬ̆ Ώ ‖ ↕Ḡ DAT0 ᵞ̆ ғ פ

WRITE_BLOCK ȂҺ ץ ᴋᵥ SEND_STATUŜפCMD13̃

̆ ғ ╠ Ȃ ᵝ READY_FOR_DATA ץ

Ώ῀ ᵬ ׅ ҬȂҺ ץ ₮CMD7פҌ Ҭ ̂ ̃̆

ԍ ̂Disconnect Statẽ̆ DATḤ ҌҬ Ώ ᵬȂ

̆ Ώ ᵬׅ Ҭ ғΏ ‖ Ҍ ̆ ᴪ ᵞDATḤ Ȃ 

ԍ SD Ȃ ѿ֓ ̂ACMD23̃ ᵬ ᶏ Ώ ᵬ ACMD23ᵬ

ȂҺ ᶏ פ ӈҊѿ ᵬ ᴪ ҩ Ȃ 

Ώ ᵬ ҹ̔ 

1. SDIO_DATALEN Ҭ ץ̂ ҹ ᵝ̃̕ 

2. SDIO_DATACTL Ҭ ̂BLKSZ̆ץ ҹ ᵝ̃̕Һ

BLKSZ ̕ 

3. SDIO_CMDAGMT Ҭ Ώ῀ ̕ 

4. SDIO_CMDCTL Ȃ ԍ SD Ữ MMC ̆ᶏ CMD24 ҹפ Ώ

CMD25 ҹפ ΏȂ ԍ SD I/O ̆ᶏ CMD53 פ ᴰ Ȃ

ԍ CE-ATĂᾢ CMD60 Ώ ATA ᴋⱵ ᴆ̆ ᶏ CMD61 ῀Ώפ Ȃ Ώ

CMD ӊ ̆Һ ѿҩ ̆פ פ ⌠ ̆CMDRECV

̕ 

5. Ώ῀ SDIO_FIFO̕ 
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6. ᴆ Ҭ Ȃ ̆ ᴆ ץ Ả פ̂ CMD12̃ ᴰ

̕ 

7. ⌠ DTENDҬ ̆ ᴰ Ȃ ԍ ᴰ ̆ ҹ 0̆↕

ᴆ STOP Ȃפ Ҍҹ 0̆↕ ᴰ ̆Һ

Ả  Ȃפ

24.6.4. ҩ ҩ  

ԍ ᴰ Ȃ ᴰ ᵝ ̆ CSD

̂READ_BL_LENҬ̃ ӈ̆ 512 Ȃ READ_BL_PARTIAL̂ CSD

Ҭ̃ ̆ Ӟ ץ ᴰ ῒ̆ ῃ 512ҩ ҬȂ 

CMD17̂READ_SINGLE_BLOCK̃ ѿҩ ̆ ᴰ Ȃ 

CMD18̂READ_MULTIPLE_BLOCK̃ Ȃҹԅ Ḡ ᴰ ̆

ҩ ѿҩCRC Ȃ 

CMD16 ̆ ץ ҹ512 READ_BL_LENȂ 

Ҍ ᴰ ̆ ⌠Һ ₮STOP_TRANSMISSION̂פ CMD12̃Ȃ ԍұ ᴰפ

̆Ả פ ѿҩ Ȃ Ả פ ᵝӊ Ả ᴰ Ȃ 

ᶏ CMD18⌠ ѿҩ ̆Һ ᴪ₮ OUT_OF_RANGE

̆ ᶏ ↓ Ȃ 

Һ ᴰ № Ҍ ғҌᾛ ᵝ̆ ѿҩ

₮ ᵝ̆ ADDRESS_ERRORβ̆ Ҭ ᴰ

Ả  Ȃפ

ᵬ ҹ̔ 

1. SDIO_DATALEN Ҭ ̕ 

2. SDIO_DATACTL Ҭ ̂BLKSZ̃̆Һ ׆ Ҭ BLKSZ

̕ 

3. SDIO_CMDAGMT Ҭ ̕ 

4. SDIO_ CMDCTL Ȃ ԍSD MMC ᶏ̆ CMD17 ԍ CMD18

ҹ Ȃ ԍ SD I/O ̆ᶏ CMD53 ԍ ᴰ Ȃ ԍ CE-ATĂᾢ

CMD60Ώ ATAᴋⱵ ᴆ̆ ᶏ CMD61 Ȃ CMD ӊ ̆Һ

̆פ פ ⌠ ̆CMDRECV ̕ 

5. ᴆ Ҭ Ȃ ̆ ᴆ ץ Ả פ̂ CMD12̃ ᴰ

̕ 

6. ᴆ ׆ FIFOҬ ̆ ₮ FIFO ԍ ̕ 

7. ⌠ DTENDҬ ̆ ᴆ ₮ FIFOҬ▼ᵩ Ȃ 
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24.6.5. Ώ  (ֽ ԍMMC) 

Ώ 

Ώ̂CMD20̃ Һ׆ ᴰ ⌠ ׆̆ ̆ ⌠Һ ₮Ả Ȃפ

ᾛ № ᴰ ̂ CSD WRITE_BL_PARTIAL̃̆ ץ

ῤ ᴋᵥ ꜚ Ả ̆ ↕ ֽ ꜚ Ả Ȃ ԍҌ ᾢ ᴰ ̆

CRCҌ ᶏ Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD20̆ ̆פ ᴰ

̆ ADDRESS_OUT_OF_RANGEᵝȂ 

Ώ פ ԍ 1β ̂DAT0Ḥ ҉ Ȃ̃ CMD20ῒ

Ҭ ₮ ̆ ҹ  Ȃפ

ҹԅᶏ Ḡ ᴰ ̆ ̂ ӈ̃

Ώ῀⌠Һ Ữ ̂ ӈ CSD ̃ Ȃ ̆ Ώ῀ ᵬ

Ҋ ₮ Ὲ ̔ 

  ÍÁØ ×ÒÉÔÅ ÆÒÅÑÕÅÎÃÅÍÉÎ42!.ͅ30%%$ȟ
ψzς72)4%"ͅ,ͅ,%.ρππz.3!#

4!!#z2ς7ͅ&!#4/2
                 ( 24-

2) 

ῒҬ̆TRAN_SPEED̔  

WRITE_BL_LEN̔ Ώ  

NSAC̔ץCLK 2 

TAAC̔ 1 

R2W_FACTOR̔Ώ  

CSD Ҭ ӈȂ Һ ᶏ ̆ Ҍ

̆ Ả ̆ ᴰ ̂ ̃ѿҩẢ Ȃפ

ԍҺ CMD12̆ TXUREβ ᵝ ᴰ Ȃ 

 

READ_DAT_UNTIL_STOP̂CMD11̃ └ ᴰ Ȃ פ ׆

̆ ⌠Һ ѿҩ STOP_TRANSMISSION̂CMD12̃ Ȃפ ԍұ ᴰפ

Ả ̆ פ ѿҩ ȂẢ פ ᵝӊ ᴰ Ả Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD11̆ ̆פ ᴰ

̆ ADDRESS_OUT_OF_RANGEᵝ ᵝȂ 

פ ᵬ 1β ̂DAT0Ḥ Ȃ̃ CMD11ῒ

Ҭ ₮ ̆ ҹ  Ȃפ

ᴰ ⌠ Ữ ̆Һ Ả ↕̆פ ᴰ

ῤ Ҍ Ȃ ԍҺ CMD12̆פ ADDRESS_OUT_OF_RANGEᵝ

ᵝ ᴰ Ȃ 

ҹԅᶏ Ḡ ᴰ ̆ ᴰ ̂ ӈ̃
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₮Һ Ữ Ҋ̂ ӈ CSD Ȃ̃ ̆ ҹ

ᵬ Ҋ ₮Ҋ Ὲ ̔ 

ҹԅᶏ Ḡ ᴰ ̆ᴰ ̂ ӈ̃

Һ׆ Ữ ̂ CSD Ҭ ӈ̃ ₮ Ȃ ̆ ᵬ

Ҋ ₮ Ὲ ̔ 

  ÍÁØ ÒÅÁÄ ÆÒÅÑÕÅÎÃÅÍÉÎ42!.ͅ30%%$ȟ
ψzς2%!$ͅ",ͅ,%.ρππz.3!#

4!!#z2ς7ͅ&!#4/2
            ( 24-3) 

ῒҬ̆TRAN_SPEED̔  

READ_BL_LEN̔  

NSAC̔ץCLK 2 

TAAC̔ 1 

R2W_FACTOR̔Ώ  

CSD Ҭ ӈȂ Һ ᶏ ̆ Ҍ

̆ Ả ̆ ᴰ ̂ ̃ѿҩẢ Ȃפ

ԍҺ CMD12̆ RXOREβ ᵝ ᴰ Ȃ 

24.6.6.  

MMC/ SDỮ ᵝ ľ Ŀ̆ Ώץ ̆Ώ

Ώ῀ ᾝȂ ѿҩ ̆ CSDҬ ӈȂ 

Һ ץ Ȃ ᵬ ҈ҩ Ȃ ᾢ̆Һ ᶏ

ERASE_GROUP_START̂CMD35̃/ ERASE_WR_BLK_START̂CMD32̃פ ӈԅ

ῤ ̆ ᶏ ERASE_GROUP_END̂CMD36̃/ ERASE_WR_BLK_END

̂CMD33̃פ ӈԅ ῤ ̆ ERASÊCMD38̃פ ꜚ

ᵬȂ Ҭפ ץ ҹ ᵝ Ȃ ᴪ ҍ

№̆ ⌠ Ȃ 

ӈ ⌠ CMD35̆CMD36CMD38̆̃̂פ

ERASE_SEQ_ERRORᵝ̆ ҩ ↓Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD35CMD36̆ ̆פ

ADDRESS_OUT_OF_RANGEᵝ̆ ҩ ↓Ȃ 

⌠ľ Ŀ ̂פ Ҍ CMD35̆CMD36̆CMD38ӞҌ CMD13̆̃

ERASE_RESETᵝ̆ ↓ ѿҩ  Ȃפ

ΏḠ ̆ ױ Ҍ ̆ Ḡ Ȃ

WP_ERASE_SKIPᵝȂ 

҉ ̆ ԍ Ώ῀̆ Ḡ DAT0ҹᵞ Ȃ

̆Һ ץ CMD7ץפ Ȃ 
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24.6.7.  

Һ ԅ ҉ ⱳ ̆ ∆ ץ Ȃ 

ԍMMC ̆ᶏ SWITCĤפCMD6̃Ȃ EXT_CSD

BUS_WIDTH Ȃ҉ ᴆ ᵝ ̆BUS_WIDTHῤ ҹ

0x00Ȃ Һ Ώѿҩ ṿ ̆BUS_WIDTHҌᴪ ̆

SWITCH_ERRORᵝ̆ Ώ Ȃ 

ԍ SD Ữ ̆ᶏ SET_BUS_WIDTĤפACMD6̃ Ȃ҉

GO_IDLE_STATÊפCMD0̃ ҹ 1β Ȃ SET_BUS_WIDTĤACMD6ֽ̃

ᴰ ̆ ֽ SELECT/DESELECT_CARD (CMD7)פ ӊ

ץ Ȃ 

24.6.8. Ḡ  

ҹԅᾛ Һ Ḡ ̆ᶏ ῒҌ Ώ̆ ҈ Ḡ ̔ 

CSD ԍ Ḡ  ( ) 

CSD Ҭ ӄ ҳ ΏḠ ᵝ̆ ҩ ץ ΏḠ Ȃѿ֓ CSD

WP_GRP_ENABLEᵝ ѿ ΏḠ Ȃ CSD Ҭ

WP_GRP_SIZEᾝ ӈȂSET_WRITE_PROTפ ΏḠ ΏḠ ̆

CLR_WRITE_PROTפ ΏḠ ΏḠ Ȃ 

SD Ữ Ҍ ΏḠ ̆Ҍ ΏḠ  CMD28̆CMD29CMD30̃Ȃ̂פ

ΏḠ ῏ (SD Ữ SD I/O ) 

ᶷ ѿҩ ꜚ ῏̆ ᶫ ΏḠ Ȃ ꜚ

ᵝ ΏḠ Ȃ ῏ ᵝ ↕ ΏḠ Ȃ 

҉ / ᵬ 

҉ / Ḡ ҉ κ ᵬҬ Ȃ 

24.6.9. ҉ / ᵬ 

Ḡ ⱳ ᾛ Һ ᶏ ᵟ ̆ ṜӞᶏ ȂῒҬ Ữ

128β PWD Ҭ̆ Ữ PWD_LEN8β ҬȂ ֓

ץ̆ ԍ ῏Ҍᴪ  Ȃױז

҉ class 0̃̆̂פ ACMD41̆CMD16 class 7Ȃ̃̂פ

Һ ץ ᵝ̆∆ ̆ ̆ ̆ᵖ ҉ Ȃ ӊ╠

̂PWD_LENṿҌҹ 0̃̆ ҉ ᴪ ꜚ҉ Ȃ 

ҍ CSD Ώ פ ̆҉ / Ӟפ ᴰ Ȃ ̆҉ /

Ҍפ ̆ғ ᶏ ╠פ ҬȂ 
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҉ / ҍפ Ώ פ ԊⱵ Ȃᴰ פ

Ḥ ̂ ̆ ̆ ҉ / Ȃ̃ 24-31. ҉ / ҹ

҉ / פ Ȃ 

24-31. ҉ /  

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

0 Ḡ (ῃ ҹ 0) ERASE LOCK_UNLOCK CLR_PWD SET_PWD 

1 PWDS_LEN 

2 

(PWD) éé 

PWDS_LEN+1 

ERASE̔ ᵝҹ1 ӈԅ └ ᵬȂ 0 ᵝ3 ҹ 1̂ ῒזᵝ ҹ 0̃Ȃ

פ ῒז  

LOCK/UNLOCK̔1 = ҉ ̆0 = Ȃ ̆ ᵝ ץ SET_PWDѿ ̆Ҍ ץ

CLR_PWDѿ  

CLR_PWD̔1 = PWD 

SET_PWD̔1 = ⌠PWD 

PWDS_LEN̔ ӈ ̂ Ȃ̃ ’Ҋ̆ ҩ ӊ

Ȃ 16ҩ Ȃ ’Ҋ̆ 32ҩ  

(PWD)̔ ѿҩ ’Ҋ̆ ҩ Ȃ ḱ ̆

̆  

 

1. ӊ╠ Ҭ̆ᶏ CMD7 Ҭ ̕ 

2. ᶏ CMD16 ӈ ̆8ᵝ ҉ / ̆8ᵝ ̂ ҹ ᵝ̃̆

Ȃ ’Ҋ̆ ᴪҍ ѿפ

₮ ̕ 

ץ̆҉ .3 ҉ / ̆פ 16 ᵝ CRCȂ

̂SET_PWD̃̆ ̂PWDS_LEÑ Ȃ ’

Ҋ̆ ṿ̂PWDS_LEÑ ҹ ӊ ̆

̂ ╠ᶏ ̃̆ Ȃ ῤ ̆

׆ PWDS_LEN ⁞ ̕ 

4. Ҍ ̂ ῤ Ҍ ̃̆ Ҭ LOCK_UNLOCK_FAILED

ᴪ ᵝ̆ ғ Ҍᴪ Ȃ ̂ ῤ ̃̆

ῒ ᴪ№≢Ḡ PWD PWD_LENҬȂ 

ᵝ  

1. ӊ╠ Ҭ̆ᶏ CMD7 Ҭ ̕ 
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2. ᶏ CMD16 ӈ ̆8ᵝ ҉ / ̆8ᵝ ̂ ҹ ᵝ̃̆

╠ᶏ ̕ 

ץ̆҉ .3 ҉ / ̆פ 16 ᵝ CRCȂ

̂CLR_PWD̃̆ ̂PWDS_LEÑ Ȃ PWD PWD_LEN

ῤ ҍ ῒ P̆WD ῤ ᴪ ̆ PWD_LEN

ҹ 0Ȃ Ҍ ̆ Ҭ LOCK_UNLOCK_FAILEDᴪ ᵝȂ 

҉  

1. ӊ╠ Ҭ̆ᶏ CMD7 Ҭ ̕ 

2. ᶏ CMD16 ӈ ̆8ᵝ ҉ / ̆8ᵝ ̂ ҹ ᵝ̃̆

╠ᶏ ̕ 

ץ̆҉ .3 ҉ / ̆פ 16 ᵝ CRCȂ

LOCK ̆ ̂PWDS_LEÑ Ȃ 

PWDῤ ԍ ̆ ᴪ ҉ ̆ ғ Ҭ ҉ ᵝ

̂CARD_IS_LOCKEDᴪ̃ ᵝȂ Ҍ ̆ ҬLOCK_UNLOCK_FAILED

ᴪ ᵝȂ 

 

1. ӊ╠ Ҭ̆ᶏ CMD7 Ҭ ̕ 

2. ᶏ CMD16 ӈ ̆8ᵝ ҉ / ̆8ᵝ ̂ ҹ ᵝ̃̆

╠ᶏ ̕ 

ץ̆҉ .3 ҉ / ̆פ 16 ᵝ CRCȂ

UNLOCK ̆ ̂PWDS_LEÑ Ȃ 

PWDῤ ԍ ̆ ᴪ ̆ ғ Ҭ ҉ ᵝ

̂CARD_IS_LOCKEDᴪ̃ Ȃ Ҍ ̆ ҬLOCK_UNLOCK_FAILED

ᴪ ᵝȂ 

24.7. ᵬ 

24.7.1. SD I/O ᵬ 

SD I/Ô ֽIO ̃ ֓ ᵬ̔ 

Â ᵬ 

Â Ả/ ᵬ 

Â Ҭ  

SDIO_DATACTL[11]ᵝ ̆SD I/O ֓ ᵬ̆ᵖ Ả ᵬ ̆ ҹ

Ҍ ᴆ Ȃ 
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SD I/O ᵬ 

̂RW̃ ᵬ ֽ̆ ԍ SD I/O 1ᵝ 4ᵝ Ȃ ᵬᾛ ѿҩҺ

ѿҩ ҩ ̂CMD53̃ ᵬ Ḥ ץ̆ Ả ᴰ ̆ ᾛ Һ

⌠פ SD I/O ῤᴋᵥⱳ ₱ Ȃ ∞ ѿҩ Һ̆ CCCR

ⱳ SRW ⱳ ᵝȂ ԍҬ Ȃ Ҍ ̆

Һ ҩ פ └ SDIO_CLK Ả̂ ҌҬ ̃ Ȃ ̆

Ả ̆Һ Ҍ ₮ᴋᵥ ̆פ ץ Ҍ ῒז ᵬȂ

└ Ả Ȃ 24-12. Ả SDIO_CLK ᵬ 24-13. ᶏ

SDIO_DAT[2]Ḥ ᵬ ҹ Ả SDIO_CLK ᶏ SDIO_DAT[2]

Ȃ 

24-12. Ả SDIO_CLK ᵬ 

SDIO_CLK

DAT  1a Ҭ H  1b

2 CLK 2 CLK1 CLK
 

24-13. ᶏ SDIO_DAT[2]Ḥ ᵬ 

SDIO_CLK

DAT[3:0]  1a Ҭ  1b

2 CLK

2 CLK

4 CLK̂ ̃

2 CLK

CMD CMD52

DAT1

DAT2

 1a

 1a

 1b

 1b

⌠ ӊ╠ ץ ̔ ᾝᶏ ( SDIO_DATACTL[0]ᵝ)̆SD I/O 

ᵬᶏ ( SDIO_DATACTL[11]ᵝ)̆ (SDIO_DATACTL[10] = 0 ғ 

SDIO_DATACTL[8] = 1)̆ ҹ׆ ⌠SD I/OҺ  (SDIO_DATACTL[1] = 1)̆DSM

׆ ⌠ Ȃ 2̆ҩSDIO_CLK D̆SM ꜚSDIO_DAT[2]

ҹ 0Ȃ Ҋ̆ ԅ RWSTOPβ(SDIO_DATACTL[9]) ̆DSMᴪ

Ả 2ҩ SDIO_CLK ̆ ѿҩ Ҭ ꜚ SDIO_DAT[2]ҹ 1Ȃ DSMῬ

׆⌠ ⌠ Ȃ ̆ ᶏ ԅ ̆DSMӞҌᴪ

ѿҩ ̆ ⌠ CRC Ȃ RWSTOP

ᵬȂ ̆SDIOҺ ץ SDIO_DAT[1]҉ SD I/OҬ Ȃ 

SD I/OẢ/ ᵬ 

ԍ ⱳ SD I/O ̆ ױ ҩ ̂I/O Ữ̃῍֣ SD Ȃҹԅᾛ Һ

ҩ ̆SD I/O ץ Ả/ ᵬȂ Ả/ ̆ҹ

ԅ ῒז ⱳ Ữ ᶫ ᴨᾢ ᴰ Һ̆ ץ Ả ҩⱳ
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Ữ ᴰ Ȃѿ ᴨᾢ ᴰ ̆ ᴰ Ả Ȃ 

24-14. ⱳ 1 ῀ⱳ 2 ѿ Ả

ᴆȂ Һ ѿҩ ̆ ̂BS = 0̃Ȃ ̆ⱳ 2

ᵬ ꜚȂѿ ҩ ̆ ⱳ ׆̆ ᴰ ̂DF = 1Ȃ 

24-14. ⱳ 1 ῀ⱳ 2  

CMD

DAT

nҩ
CMD(1)

RES

P(1)

CMD52(RAW)

BR=1,BS=1

CMD52(R)

BS=0

1ҩ
CMD(2)

RES

P(1)

CMD52(RAW)

FS=1,DF=1

Data

Fn1

Data

Fn2

Data

Fn1

Ảⱳ 1 ̆nҩ ⌠ⱳ

1

1ҩ ⌠ⱳ

2
⌠ⱳ 1

Һ ̆Һ ץ ẢΏ ᵬȂ SDIO_CMDCTL[11]ᵝ CSM ╠

פ ѿҩ Ả №ȂCSMפ ̆ ׆ ⌠ ( Ả )̆ DSM

⌠ ╠ CRC ῀ Ȃ 

ҹԅ Ả ᵬ̆DSM WaitR ̆ Ả ᴰ ӊ╠̆ ⱳ ѿҩ

Ȃ ₮ FIFO ⌠ FIFO ҹ ̆ DSM ꜚ ῀

Ȃ 

Ҭ  

ҹԅᾛ SD I/O Ҭ Һ ̆SD ⱴԅѿҩҬ ⱳ Ȃ 4 ᵝ Ҋ̆ 8

ᵬ SDIO_DAT[1]̆ ԍ ⌠Һ Ҭ Ḥ Ȃ ԍ Ҭ ⱳ ȂSD 

I/O Ҭ ľ Ŀ̆ Ҭ Ḡ ̂ᵞ̃ ⌠ Ӈ Һ ꜚ̆ Ӈ

ԍҬ Ȃѿ Һ ⱵҬ ̆ ₱ ѿ I/O ᵬ Ҭ

Ȃ 

SDIO_DATACTL[11]ᵝ̆SD I/OҬ ץ SDIO_DAT[1]Ḥ ҉ ⌠Ȃ 

24-15. Ҭ ҩ Ҭ Ȃ 

24-15. Ҭ  

SDIO_CLK

DAT0

פ

2 CLK

CMD

DAT1

DAT1(mode)

S E S E Sפ E

S E

S E

Ҭ
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24-16. ΏҬ  

SDIO_CLK

DAT0

Ώ פ

2 CLK

CMD

DAT1

DAT1(mode)

S E S E

S E

Ҭ Ҭ

S E

Ώ Sפ E

CRCS E

4β SD ᴰ ҩ ̆ Ҭ ӈȂҹԅ Ḥ

̆Ҭ └ 2ҩ Ȃ Һ ѿҩҬ Ḥ ̆ ѿҩ

DAT1ҹᵞ̆ ԋҩ DAT1ҹ Ȃ DAT1῀ Hi-Z Ȃ

24-17. 4β Ҋ Ҭ ԅ 4β Ҭ ᵬ̆ 24-18. 4β

Ҋ ΏҬ ԅ 4β Ώ῀ Ҭ ᵬȂ 

24-17. 4β Ҋ Ҭ  

SDIO_CLK

DAT0

CMDפ

DAT1

DAT1(mode)

S E S E

S E

Ҭ Ҭ

S E S E

S E

Ҭ

2 CLK 2 CLK

 

24-18. 4β Ҋ ΏҬ  

SDIO_CLK

DAT0

CMD

DAT1

DAT1(mode) Ҭ Ҭ

2 CLK

2 CLK

CRCS E

Ώ Sפ E S E

S E

S E

S E

S E

CRCS E

2 CLK

Ҭ

 

24.7.2. CE-ATA ᵬ 

CE-ATA Ҋ ᵬ̔ 

Â פ Ḥ  

Â פ ῏ Ḥ  

ԅ SDIO_CMDCTL[14]ᵝ ̆SDIO ֓ ᵬȂ 

פ Ḥ  

CE-ATA ӈԅ פ Ḥ ̆ ᶏ Ḥ Һ ATA פ ԍ

⌠ѿҩ ᴆ̆ATA פ Ȃ 

ľ CMD Ŀβ SDIO_CMDCTL[12] ғľҌҬ ᶏ 'ᵝSDIO_CMDCTL[13]
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̆CSM Waitcompl פ Ḥ Ȃ 

CMD ҉ ⌠ ᵝ̆CSM ῀ Ȃ 7 ᵝ ӊῤҌ Ȃפ

̆ 5ҩ ῤ̆ CMDḤ ҹ 1̂ ̃Ȃ  

Һ ׆ ⌠ѿҩ פ Ḥ ӊ ̆ FAST_IÔCMD39̃ פ ATA

ץ ATA פ Ȃ 

פ ῏ Ḥ  

Һ ץ פ ῏ Ḥ פ Ḥ ⱳ Ȃ Һ

RW_MULTIPLE_BLOCK (CMD61)ӊ ⌠ R1b פ ῏ Ḥ Ȃ 

SDIO_CMDCTL[12]Ҭ ľᶏ פ Ḥ Ŀ ғ ԅ SDIO_CMDCTL[13]Ҭ

ľ Ҭ ᶏ ᵝĿ̆↕ ⌠ѿҩ 8ᵝ ӊ ̆ ₮ פ ῏ Ḥ Ȃ 

פ .24-19 Ḥ ῏ ᵬ 

CMD

NrcNcr

Sפ E S E

פ Ḥ ῏
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24.8. SDIO  

SDIO ̔0x4001 8000 

24.8.1. └ ̂SDIO_PWRCTL̃ 

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  PWRCTL[1:0] 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 PWRCTL[1:0] SDIO └ᵝ 

֓ᵝ └SDIO ̆ ῀ ₮ 

00̔SDIO ῏ ̔SDIO CSM/DSM ᵝ⌠IDLĔ Ả ̆ /פ

₮⌠  

01̔Ḡ  

10̔Ḡ  

11̔SDIO҉  

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ ⌠ SDIOCLK

Ȃ 

24.8.2. └ ̂SDIO_CLKCTL̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

└ ₮ SDIO_CLKȂ 

(32ᵝ) Ȃ 

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

DIV[8] Ḡ  

rw  

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

Ḡ  
HWCLKE

N 

CLK 

EDGE 
BUSMODE[1:0] CLKBYP CLKPWRSAV CLKEN DIV[7:0] 

 rw rw rw rw rw rw rw 
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ᵝ/ᵝ    

31 DIV[8] № ᵝ 

ҩ ӈԅ ῀ (SDIOCLK)ҍ ₮ № ᵝ̆

SDIO_CLKCTL 0⌠7ᵝȂ 

30:15 Ḡ  Ḡ ᵝṿ 

14 HWCLKEN ᴆ └ᶏ ᵝ 

ᵝ ᵝ̆ ̆ ᴆ └SDIO_CLK /῏Ȃ ԍ ᴆ

ץ Ҋ /҉ ῏ SDIO_CLK̆ ץ ᵝ ᵝ Ҍᴪ Ҋ /҉ Ȃ 

0̔῏ ᴆ └ 

1̔ ᴆ └ 

13 CLKEDGE SDIO_CLK ᵝ 

0̔ SDIOCLK ҉ ֟ SDIO_CLK 

1̔ SDIOCLK Ҋ ֟ SDIO_CLK 

12:11 BUSMODE[1:0] SDIO └ᵝ 

00̔1ᵝ SDIO  

01̔4ᵝ SDIO  

10̔8ᵝ SDIO  

10 CLKBYP ᶏ ᵝ 

ᵝ ӈԅ SDIO_CLK ԍ SDIOCLK SDIOCLK№ Ȃ 

0̔ ̆SDIO_CLK SDIO_CLKCTL DIVᵝ  

1̔ ̆SDIO_CLK ҹ SDIOCLK (SDIOCLK/1) 

9 CLKPWRSAV SDIO_CLK ꜚ /῏ ץ ⱳ  

ᵝ Ṝ̆ └ SDIO_CLK ꜚ /῏ ץ ⱳ Ȃ 

0̔SDIO_CLK  

1̔SDIO_CLK ῏  

8 CLKEN SDIO_CLK ₮ᶏ ᵝ 

0̔῏ SDIO_CLK  

1̔ SDIO_CLK 

7:0 DIV[7:0] №  

ҩ DIV[8]ᵝ ӈԅ№ ֟ SDIO_CLK Ȃ CLKBYPᵝҹ

0 S̆DIO_CLK SDIOCLK№ ⌠̆ ғSDIO_CLK = SDIOCLK / (DIV[8:0] 

+ 2)Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ ⌠ SDIOCLK

Ȃ 

פ .24.8.3 ̂SDIO_CMDAGMT̃ 

Ẓ ̔0x08 
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ᵝṿ̔0x0000 0000 

ӈԅ32β פ ̆ ֓ ᵬԍ פ ѿ №̂ᵝ39⌠ᵝ 8̃  

(32β) Ȃ 

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

CMDAGMT[31:16] 

rw 

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

CMDAGMT[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 CMDAGMT[31:0] SDIO פ  

ҩ ӈԅ ⌠ SDIO פ Ȃ ҩ פ ᵝ[39:8]Ȃ

פ ѿҩ ̆ פ ̆ ҩ Ώ SDIO_CMDCTL

╠ Ȃ 

פ .24.8.4 └ ̂SDIO_CMDCTL̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

SDIO_CMDCTL פ ῒז פ └ᵝ └ פ ̂CSM̃Ȃ 

(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  ATAEN NINTEN ENCMDC 
SUSPEN

D 
CSMEN 

WAIT 

DEND 
INTWAIT CMDRESP[1:0] CMDIDX[5:0] 

 rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 ATAEN CE-ATA ᶏפ ֽ̂ ԍ CE-ATÃ 

ᵝ ᵝ̆Һ ῀ CE-ATA ̆ ғ CSMᴰ CMD61Ȃ 

0̔CE-ATA  

1̔CE-ATAᶏ  

13 NINTEN CE-ATAҬ ֽ̂ ԍ CE-ATÃ 

ᵝ ӈԅ CE-ATAҬ Ȃ ᵝֽ ԍ CE-ATA ’Ȃ 

0̔CE-ATAҬ ᶏ  

1̔CE_ATAҬ  

12 ENCMDC ᶏ פ Ḥ ֽ̂ ԍ CE-ATÃ 
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ᵝ ӈԅ CE-ATA҉ פ Ḥ Ȃ 

0̔ פ Ḥ  

1̔ פ Ḥ  

11 SUSPEND SD I/O Ả ֽ̂פ ԍ SD I/Õ 

ᵝ ӈԅ CSM ԅ Ả Ȃפ ᵝֽ ԍ SDIO Ȃ 

0̔  

1̔ Ả  פ

10 CSMEN פ ̂CSM̃ᶏ ᵝ 

0̔ פ ̂Ả CS_Idlẽ 

1̔ פ ᶏ  

9 WAITDEND ᴰ  

ᵝ ᵝ̆ פ ╠פ ᴰ Ȃ 

0̔  

1̔ ᴰ  

8 INTWAIT Ҭ  

ᵝ ӈԅ פ CS_Wait Ҭ Ȃ ᵝ ᵝ̆ פ

Ȃ 

0̔ Ҭ  

1̔ Ҭ  

7:6 CMDRESP[1:0] פ ᵝ 

֓ᵝ ӈԅ ѿҩ פ Ȃ 

00̔  

01̔  

10̔  

11̔  

5:0 CMDIDX[5:0] פ  

ҩ ӈԅ ⌠ SDIO פ Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ ⌠ SDIOCLK

Ȃ 

פ .24.8.5 ̂SDIO_RSPCMDIDX̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  RSPCMDIDX[5:0] 

 r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

5:0 RSPCMDIDX[5:0] פ  

ᵝ Ȃ ҩ ⌠ פ פ Ȃ פ ̂R3

̃̆ ҩ ῤ Ҍ ӈ Ȃ 

24.8.6. ̂SDIO_RESPx x=0..3̃ 

Ẓ ̔0x14 + (4*x) (x = 0...3) 

ᵝṿ̔0x0000 0000 

֓ ⌠ ῤ Ȃ 

(32ᵝ) Ȃ 

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

RESPx[31:16] 

r 

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

RESPx[15:0] 

r 

 

ᵝ/ᵝ    

31:0 RESPx[31:0] Ȃ ῤ 24-32. Ҍ SDIO_RESPx Ȃ 

ҹ32β ̆ ҹ127β̂ᵝ128 ᵝ 0̃Ȃ 

24-32. Ҍ SDIO_RESPx 

   

SDIO_RESP0  [31:0]  [127:96] 

SDIO_RESP1 Ḡ   [95:64] 

SDIO_RESP2 Ḡ   [63:32] 

SDIO_RESP3 Ḡ   [31:1]̆ⱴ҉ᵝ 0 

24.8.7. ̂SDIO_DATATÕ 

Ẓ ̔0x24 
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ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

DATATO[31:16] 

rw 

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

DATATO[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATATO[31:0]  

֓ᵝ ӈԅ ̆ SDIO_CLK Ȃ DSM ῀WaitR BUSY

̆ ṿⱴ ⌠ῤ ⁞ȂDSM ῀ ̆

ṿ⁞ 0 DTTMOUT Ȃ 

̔ ᴰ ̆ Ώ └ ╠ Ȃ 

24.8.8. ̂SDIO_DATALEÑ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  DATALEN[24:16] 

     rw     

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

DATALEN[15:0] 

rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿ 

24:0 DATALEN[24:0] ᴰ  

ӈԅ ᴰ Ȃ ᴰ ̆ ⱴ ⌠ ҩ

⁞Ȃ 

̔ ԅ ᴰ ̆ ῤ ҹ Ṑ ̂ SDIO_DATACTL ̃Ȃ ᴰ

̆ Ώ └ ╠ Ȃ 

24.8.9. └ ̂SDIO_DATACTL̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 
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└DSMȂ (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  IOEN RWTYPE RWSTOP RWEN BLKSZ[3:0] DMAEN 
TRANS 

MOD 
DATADIR DATAEN 

 rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11 IOEN SD I/O ⱳ ᶏ ֽ̂ ԍ SD I/Õ 

0̔ ᶏ SD I/O ⱳ  

1̔ᶏ SD I/O ⱳ  

10 RWTYPE ֽ̂ ԍ SD I/Õ 

0̔ᶏ SDIO_DAT[2] └  

1̔ Ả SDIO_CLK └  

9 RWSTOP Ả ֽ̂ ԍ SD I/Õ 

0̔  

1̔ RWENᵝ ᵝ̆Ả  

8 RWEN ᶏ ֽ̂ ԍ SD I/Õ 

0̔  

1̔ ᶏ  

7:4 BLKSZ[3:0]  

֓ᵝ ӈԅ ᴰ ᴰ Ȃ 

0000̔  = 20 = 1  

0001̔  = 21 = 2  

0010̔  = 22 = 4  

0011̔  = 23 = 8  

0100̔  = 24 = 16  

0101̔  = 25 = 32  

0110̔  = 26 = 64  

0111̔  = 27 = 128  

1000̔  = 28 = 256  

1001̔  = 29 = 512  

1010̔  = 210 = 1024  

1011̔  = 211 = 2048  

1100̔  = 212 = 4096  

1101̔  = 213 = 8192  

1110̔  = 214 = 16384  

1111̔Ḡ  
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3 DMAEN DMAᶏ ᵝ 

0̔DMA  

1̔DMAᶏ  

2 TRANSMOD ᴰ  

0̔ ᴰ  

1̔ ᴰ SDIO ᴰ  

1 DATADIR ᴰ  

0̔Ώ ⌠ ҉ 

׆1̔ Ҭ  

0 DATAEN ᴰ ᶏ ᵝ 

Ώ 1⌠ ᵝ ᴰ Ҍ ᵝҹ 0 1Ȃ RWEN ᵝ D̆SM ῀⌠

̆ DATADIRᵝ DSM ῀WaitS WaitR Ȃ 

ѿҩ ᴰ ̆Ҍ ᵝҹ 0Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ ⌠ SDIOCLK

Ȃ 

24.8.10. ̂SDIO_DATACNT̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

ҹ Ȃ DSM׆ ῀WaitR  WaitS̆ ׆

̂SDIO_DATALEÑⱴ ṿȂ ᴰ ̆ ṿҌ ⁞ ҹ 0̆ DSM

῀ DTENDȂ 

(32ᵝ) Ȃ 

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

Ḡ  DATACNT[24:16] 

     r     

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

DATACNT[15:0] 

r 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿ 

24:0 DATACNT[24:0] ṿ 

ᵝ Ȃ ֓ᵝ ̆ ᴰ ▼ᵩ Ȃ 

24.8.11. ̂SDIO_STAT̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 
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ҹ ȂҊ ̔ 

ᵝ[23:22, 10:0] Ҭ (SDIO_INTC)Ҭ ᵝΏô1ôȂ 

ᵝ[21:11] ᴆ Ȃ  

(32ᵝ) Ȃ 

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

Ḡ  ATAEND SDIOINT 
RXDT 

VAL 
TXDTVAL RFE TFE RFF TFF 

 r r r r r r r r 

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

RFH TFH RXRUN TXRUN CMDRUN 
DTBLK 

END 
STBITE DTEND 

CMD 

SEND 

CMD 

RECV 
RXORE TXURE 

DT 

TMOUT 

CMD 

TMOUT 

DTCRC 

ERR 

CCRC 

ERR 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 ATAEND CE-ATA פ Ḥ ֽ̂ ԍ CMD61̃ 

22 SDIOINT SD I/OҬ  

21 RXDTVAL FIFOҬ  

20 TXDTVAL FIFOҬ  

19 RFE FIFOҹ  

18 TFE FIFOҹ ̆ ᴆ └ᶏ ̆ ғ FIFOҬ 2ҩ ̆TFEḤ

Ȃ 

17 RFF FIFOҹ ̆ ᴆ └ᶏ ̆RFFḤ FIFO 2ҩ Ȃ 

16 TFF FIFOҹ  

15 RFH FIFO ̔FIFOҬ 8ҩ  

14 TFH FIFO ̔ 8ҩ Ώ῀⌠ FIFOҬ 

13 RXRUN  

12 TXRUN ᴰ  

11 CMDRUN ᴰ  פ

10 DTBLKEND / ̂CRC ̃ 

9 STBITE ҉ ᵝ  

8 DTEND ̂ ̆SDIO_DATACNTҹ ̃ 

7 CMDSEND פ ̂Ҍ ̃ 

6 CMDRECV פ ̂CRC ̃ 
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5 RXORE FIFO҉  

4 TXURE FIFOҊ  

3 DTTMOUT ̆ ‗ԍ SDIO_DATATO Ȃ 

2 CMDTMOUT פ ̆ פ ҹ 64ҩ SDIO_CLK ṿȂ 

1 DTCRCERR / ̂CRC ̃ 

0 CCRCERR פ ̂CRC ̃ 

24.8.12. Ҭ ̂SDIO_INTC̃ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

ҹ Ȃ ᵝΏ1 ץ SDIO_STATҬ ᵝȂ 

(32ᵝ) Ȃ 

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

Ḡ  
ATAEND

C 

SDIOINT

C 
Ḡ  

  w w  

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

Ḡ  
DTBLK 

ENDC 
STBITEC DTENDC 

CMD 

SENDC 

CMD 

RECVC 
RXOREC TXUREC 

DTTMOU

TC 

CMD 

TMOUTC 

DTCRC 

ERRC 

CCRC 

ERRC 

 w w w w w w w w w w w 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 ATAENDC ATAEND ᵝ 

Ώ 1 Ȃ 

22 SDIOINTC SDIOINT ᵝ 

Ώ 1 Ȃ 

21:11 Ḡ  Ḡ ᵝṿ 

10 DTBLKENDC DTBLKEND ᵝ 

Ώ 1 Ȃ 

9 STBITEC STBITE ᵝ 

Ώ 1 Ȃ 

8 DTENDC DTEND ᵝ 

Ώ 1 Ȃ 

7 CMDSENDC CMDSEND ᵝ 

Ώ 1 Ȃ 
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6 CMDRECVC CMDRECV ᵝ 

Ώ 1 Ȃ 

5 RXOREC RXORE ᵝ 

Ώ 1 Ȃ 

4 TXUREC TXURE ᵝ 

Ώ 1 Ȃ 

3 DTTMOUTC DTTMOUT ᵝ 

Ώ 1 Ȃ 

2 CMDTMOUTC CMDTMOUT ᵝ 

Ώ 1 Ȃ 

1 DTCRCERRC DTCRCERR ᵝ 

Ώ 1 Ȃ 

0 CCRCERRC CCRCERR ᵝ 

Ώ 1 Ȃ 

24.8.13. Ҭ ᶏ ̂SDIO_INTEÑ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

ᶏ SDIO_STATҬ ᵝ Ҭ Ȃ (32ᵝ) Ȃ 

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

Ḡ  
ATAEND 

IE 

SDIOINT 

IE 

RXDT 

VALIE 

TXDTVAL

IE 
RFEIE TFEIE RFFIE TFFIE 

 rw rw rw rw rw rw rw rw 

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

RFHIE TFHIE RXRUNIE TXRUNIE 
CMDRUN

IE 

DTBLK 

ENDIE 
STBITEIE DTENDIE 

CMD 

SENDIE 

CMD 

RECVIE 
RXOREIE TXUREIE 

DT 

TMOUTIE 

CMD 

TMOUTIE 

DTCRC 

ERRIE 

CCRC 

ERRIE 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 ATAENDIE CE-ATA פ Ḥ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

22 SDIOINTIE SD I/OҬ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

21 RXDTVALIE FIFOҬ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

20 TXDTVALIE FIFOҬ Ҭ ᶏ  
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Ώ 1ᶏ Ҭ Ȃ 

19 RFEIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

18 TFEIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

17 RFFIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

16 TFFIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

15 RFHIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

14 TFHIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

13 RXRUNIE Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

12 TXRUNIE ᴰ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

11 CMDRUNIE ᴰ Ҭפ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

10 DTBLKENDIE / Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

9 STBITEIE ᵝ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

8 DTENDIE Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

7 CMDSENDIE פ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

6 CMDRECVIE פ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

5 RXOREIE FIFO҉ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

4 TXUREIE FIFOҊ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

3 DTTMOUTIE Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 
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2 CMDTMOUTIE פ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

1 DTCRCERRIE CRC Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

0 CCRCERRIE פ CRC Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

24.8.14. FIFO ̂SDIO_FIFOCNT̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  FIFOCNT[23:16] 

 r 

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

FIFOCNT[15:0] 

r 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:0 FIFOCNT[23:0] FIFO  

֓ᵝ ӈԅ׆ FIFO Ҭ Ώ῀⌠ FIFO ▼ᵩ Ȃ DATAEN ᵝ ̆

ⱴ ṿ̂ SDIO_DATALEN ̆ ṿҹ

SDIO_DATALEN[24:2] ̕ SDIO_DATALEN Ҍ ̆ ṿ ҹ

SDIO_DATALEN[24:2]+1̃̆ Ώѿҩ ⌠ FIFO ׆ FIFOҬ ѿҩ ̆

⁞ Ȃ 

24.8.15. FIFO ̂SDIO_FIFÕ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ԅ32ҩ32β ̆ Ẓ  0x80⌠0xFCȂ׆

(32ᵝ)  

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

FIFODT[31:16] 

rw 

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

FIFODT[15:0] 

rw 
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ᵝ/ᵝ    

31:0 FIFODT[31:0] FIFO FIFO  

֓ᵝҹ FIFO FIFO Ȃ Ώ ԍ FIFO Ώ

Ȃ 
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25. Ữ └ ̂EXMC̃ 

 ׃ .25.1

Ữ └ EXMC̆ Ữ ̆ ̆EXMCץ AMBA

ҹҒ Ữ Ḥ ̆ SRAM̆ROM̆ NOR Flash̆PSRAM̆NAND 

Flash̆PC CardSDRAMȂ ץ ῏ Ḥ ȂEXMC ⅞

№ҹ ҩ Bank̆ҩBank Ữ ̆ ץ Bank

└ Ữ Ȃ 

25.2. Һ  

Â Ữ ̔ 

͠ SRAM 

͠ PSRAM/SQPI-PSRAM 

͠ ROM 

͠ NOR Flash 

͠ 8β 16β NAND Flash 

͠ 16β PC Card 

͠ SDRAM 

Â AMBA ҍ Ữ Ȃ 

Â ̆ ץ Ȃ 

Â ҩBank Ḥ Ȃ 

Â ԍ № Ữ Ώ Ȃ 

Â ԍNAND Flashῤ ᴆECCȂ 

Â 8β ̆16β ̆32β Ȃ 

Â NOR FlashPSRAM Ȃ 

Â ᶫΏᶏ Ḥ Ȃ 

Â AMBA ҍ Ữ Ҍ ̆ᴪ ꜚ№◓ ᵬȂ 

25.3. ⱳ  

25.3.1.  

EXMC6ҩ ̔AHB ̆EXMC ̆NOR/PSRAM└ ̆NAND/PC 

Card└ ̆SDRAM└ ȂAHB ̂HCLK̃ Ȃ 
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25-1.  

AHB

EXMC 

NAND-Flash/PC Card 

└

NOR-

Flash/PSRAM 

└

E
X

M
C

_
C

D

E
X

M
C

_
N

R
E

G

E
X

M
C

_
N

IO
R

D

E
X

M
C

_
IN

T
R

E
X

M
C

_
N

C
E

[2
:1

]

E
X

M
C

_
N

W
E

E
X

M
C

_
N

C
E

3
_
1

E
X

M
C

_
IN

T
[2

:1
]

E
X

M
C

_
N

W
A

IT

E
X

M
C

_
N

C
E

3
_
0

E
X

M
C

_
N

O
E

E
X

M
C

_
N

IO
W

R

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
[3

:0
]

E
X

M
C

_
N

B
L

[3
:0

]

E
X

M
C

_
D

[3
1
:0

]

PC Card NAND 

 

└
HCLK

EXMC ⌠

NVIC Ҭ

NOR/PSRA

M 

SDRAM └

E
X

M
C

_
S

D
C

K
E

[1
:0

]

E
X

M
C

_
S

D
N

E
[1

:0
]

E
X

M
C

_
S

D
N

R
A

S

E
X

M
C

_
S

D
N

C
A

S

E
X

M
C

_
S

D
N

W
E

E
X

M
C

_
S

D
C

L
K

PSRAM

/SDRA

M ῍֣

SDRAM

῍֣

NOR/PSR

AM/NAND 

῍֣

E
X

M
C

_
N

IO
S

1
6

E
X

M
C

_
C

L
K

 

25.3.2. EXMC  

EXMCAHB Ȃ32β AHBΏ ᵬ ץ ҹ₃ҩ 8

ᵝ 16β Ώ ᵬȂ ᴰ Ҭ̆AHB Ữ Ҍ Ȃҹԅ

Ḡ ᴰ ѿ ̆EXMCΏ Ҋץ׆ ̔ 

Â AHB ԍ Ữ ̆↕ ̕ 

Â AHB ԍ Ữ ↕̆ ꜚ AHB №◓ ₃ҩ Ữ

ᴰ ̕ 

Â AHB ԍ Ữ Ȃ Ữ ΐ ⱳ ̆ SRAMȁROMȁ

PSRAMȁSDRAM̆↕ NBL[1:0] Ȃ ↕ Ώ

ᵬ̆ ᾛ ᵬȂ 
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25.3.3.  

25-2. EXMC Bank⅞№ 

Bank0(4x64M)

Bank1(256M)

Bank2(256M)

Bank3(256M)

0x6000 0000

0x6FFF FFFF

0x7000 0000

0x7FFF FFFF

0x8000 0000

0x9FFF FFFF

0x8FFF FFFF

0x9000 0000

Banks Ữ

SDRAM Device0

(256M)

SDRAM Device1

(256M)

0xC000 0000

0xCFFF FFFF

0xD000 0000

0xDFFF FFFF

SDRAM

NAND

PC Card

NOR/PSRAM

SQPI-PSRAM

 

EXMC Ữ № ҩBank̆ҩBank256M ῒ̆ҬBank0 №ҹ4ҩRegion̆

ҩRegion64M ȂBank1 Bank2 № 2ҩSection̆№≢ Ữ

Ữ ȂBank3№ 3ҩSection̆№≢ Ữ ̆ Ữ I/OỮ Ȃ 

ҩBankRegion └Ḥ ̆Ӟ Ȃ 

Bank0ԍ NORȁPSRAM Ȃ 

Bank1Bank2ԍ NAND Flash̆ғ ҩBankѿҩNANDȂ 

Bank3ԍ PC Ȃ 

SDRAM Device0SDRAM Device1ԍ SDRAMȂ 

NOR PSRAM  

25-3. Bank0 Bank0ҩRegion ȂAHB HADDR[27̔26]ᵬ

ҹ ҩRegion Ḥ Ȃ 
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25-3. Bank0  

Region0

Region1

Region2

Region3

0x6000 0000

0x63FF FFFF

0x6400 0000

0x67FF FFFF

0x6800 0000

0x6BFF FFFF

0x6C00 0000

0x6FFF FFFF

NOR/PSRAM0

SQPI-PSRAM

NOR/PSRAM1

NOR/PSRAM2

NOR/PSRAM3

HADDR[27:26] Regions Ữ

00

01

10

11

 

ԍHADDR[25:0] ̆ Ữ Ҍ ̆ ₮ᴪץ

Ҍѿ ’̆ᵖEXMC HADDR ץ Ữ Ȃΐᵣ ↕

Ҋ̔ 

Â Ữ 8ᵝ ̆EXMCῤ HADDR[25:0]ҍ

EXMC_A[25:0]̆ EXMC_A[25:0]ҍ Ữ ̕ 

Â Ữ 16β ̆ HADDR ҹ

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

EXMC_A[24:0]ҍ Ữ ̕ 

Â Ữ 32β ̆ HADDR ҹ

ӊ Ῥ Ữ ȂEXMCῤ HADDR[25:2]ҍ EXMC_A[23:0] ̆

EXMC_A[23:0]ҍ Ữ Ȃ 

NAND/PC Card 

Bank1Bank2 NAND Flash̆Bank3 PC CardȂ ҩ Bank 25-4. 

NAND/PC Card №ҹ ҩ Ữ Ȃ 
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25-4. NAND/PC Card 

Ữ

Ữ

Ữ

Ữ

Ữ

Ữ

I/O Ữ

Bank1

Bank2

Bank3

0x7000_0000

0x73FF_FFFF

0x7800_0000

0x7BFF_FFFF

0x8000_0000

0x83FF_FFFF

0x8800_0000

0x8BFF_FFFF

0x9000_0000

0x93FF_FFFF

0x9800_0000

0x9BFF_FFFF

0x9C00_0000

0x9FFF_FFFF

Ữ
EXMC Ữ  

Bank

 

NAND  

ԍNAND FLASH̆ ץ ⅞№ҹ3ҩ Ȃ 25-5. Bank1 ҹ

Bank1 Ữ ̆ פ ⅞№Ȃ 

25-5. Bank1  

פ

0x7000 0000

0x7000 FFFF

0x7001 0000

0x7001 FFFF

0x7002 0000

0x7003 FFFF

0x7004 0000

0x73FF FFFF

Ữ EXMC Ữ Bank

Bank1

Ữ

HADDR[17:16]

00

01

1X

 

AHB≠ HADDR[17:16]҈҉ץҩ ̔ 

Â HADDR[17:16]=00̆ ̕ 
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Â HADDR[17:16]=01̆ פ ̕ 

Â HADDR[17:16]=1X̆ Ȃ 

ᴆᶏ 3ҩ NAND FLASHȂ ᵬ ↕ Ҋ̔ 

̔ ᵬNAND FLASH̆ ᴆ Ώ῀ Ȃ ᴰ Ҭ̆EXMC

ᴪᶏ Ḥ ̂ALẼ̆ ALE ⌠EXMC_A[17]Ȃ 

פ ̔ NAND FLASH ̆פ ᴆ פ Ώ῀ Ȃפ ᴰפ Ҭ̆

EXMCᴪᶏ פ Ḥ ̂CLẼ̆ CLE ⌠EXMC_A[16]Ȃ 

̔NAND FLASHΏ ̆ ᴆ ₮ Ώ῀ Ȃ EXMC ̆

ᴆ Ώ῀ ̆ EXMC ̆ ᴆ Ȃ ԍ

NAND FLASHᴪ ꜚ ⱴῒῤ ᵬ ̆ Ώ Ҍ ᴆḱ ᵬ Ȃ 

SDRAM  

HADDR[28]ᵝ ңҩSDRAM Bank̆ 25-6. SDRAM Ȃ 

25-6. SDRAM  

SDRAM bank0

SDRAM bank1

banksHADDR[28] Ữ

0

1

0xC000 0000

0xCFFF FFFF

0xD000 0000

0xDFFF FFFF

SDRAM

SDRAM

 

25-1. SDRAM ԅSDRAM13β 11β ↓ ̔ 

25-1. SDRAM  

Ữ  ῤ bank  ↓  Ữ  

8-bit HADDR[25:24] HADDR[23:11] HADDR[10:0] 
64 Mbytes: 

4 x 8K x 2K 

16-bit HADDR[26:25] HADDR[24:12] HADDR[11:1] 
128 Mbytes: 

4 x 8K x 2K x 2 

32-bit HADDR[27:26] HADDR[25:13] HADDR[12:2] 
256 Mbytes: 

4 x 8K x 2K x 4 

25.3.4. NOR/PSRAM└  

EXMC NOR/PSRAM└ └Bank0̆ ץ NOR FlashȁPSRAMȁSRAMȁROM

CRAM Ữ ȂEXMCBank0ҩRegion₮ѿҩ ѿ Ḥ N̆E[x]̂x=0..3̃̆

ԍ 4ҩRegionҬ ̆ ῒז Ḥ ῍֣ Ȃ ҩRegionҒ

└Ȃᵖ Region0 SQPI-PSRAMỮ Ȃ 
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̔ 

Ҋ̆ └ ₮Ḥ ῤ AHB ̂HCLK̃ ҉ ̕ 

Ҋ̆ └ ₮ Ữ ̂EXMC_CLK̃ Ҋ Ȃ 

NOR/PSRAM  

25-2. NOR FlashḤ  

EXMC  ᴰ   ⱳ  

EXMC_CLK ₮  Ḥ  

EXMC_A[25:0] 
₮ /   

EXMC_A[25:16] 

EXMC_D[15:0] 

῀/ ₮ 
/  

̂ ̃ 
/  

῀/ ₮ 
/  

̂ ̃ 
 

EXMC_NE[x] ₮ /  ̆x=0/1/2/3 

EXMC_NOE ₮ /  ᶏ  

EXMC_NWE ₮ /  Ώᶏ  

EXMC_NWAIT ῀ /  ῀Ḥ  

EXMC_NL̂NADṼ ₮ /   

25-3. PSRAM Ḥ  

EXMC  ᴰ   ⱳ  

EXMC_CLK ₮  Ḥ  

EXMC_A[25:0] ₮ /   

EXMC_D[15:0] ῀/ ₮ /   

EXMC_NE[x] ₮ /  ̆x=0/1/2/3 

EXMC_NOE ₮ /  ᶏ  

EXMC_NWE ₮ /  Ώᶏ  

EXMC_NWAIT ῀ /  ῀Ḥ  

EXMC_NL̂NADṼ ₮ /  Ḥ  

EXMC_NBL[1] ₮ /  ᶏ  

EXMC_NBL[0] ₮ /  ᵞ ᶏ  

25-4. SQPI-PSRAM Ḥ  

EXMC  ᴰ   ⱳ  

EXMC_CLK ₮  Ḥ  

EXMC_NE[0] ₮  ̆ᵞ  

EXMC_D[0] ῀/ ₮  ̆ Ḥפ  

EXMC_D[1] ῀/ ₮  
Ḥ

̂SPI/SQPI/QPI ̃ 

EXMC_D[3:2] ῀/ ₮  
Ḥ  

̂SQPI/QPI ̃ 
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Ữ  

25-5. EXMCNOR̆PSRAM SRAM ↓₮ԅEXMC NOR̆PSRAM

SRAM Ȃ 

25-5. EXMCNOR̆PSRAM SRAM  

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  

 R 16 16  

 R 32 16  

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  

 R 16 16  

 R 32 16  

 W 8 16 ᶏ Ḥ NBL[1:0] 

 W 16 16  

 W 32 16  

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 
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25-6. NOR/PSRAM└  

 ⱳ   ᵝ ṿ ṿ 

CKDIV №   HCLK 2 16 

DLAT   EXMC_CLK 2 17 

BUSLAT  /  HCLK 1 16 

DSET   HCLK 2 256 

AHLD Ḡ  ̂ ̃ HCLK 2 16 

ASET   HCLK 1 16 

25-7. EXMC  

   Ώ   

 

1 0 SRAM/PSRAM/CRAM 
DSET 

ASET 

DSET 

ASET 

2 0 NOR Flash 
DSET 

ASET 

DSET 

ASET 

A 1 
SRAM/PSRAM/CRAM 

EXMC_OE  

WDSET 

WASET 

DSET 

ASET 

B 1 NOR Flash 
WDSET 

WASET 

DSET 

ASET 

C 1 
NOR Flash

EXMC_OE  

WDSET 

WASET 

DSET 

ASET 

D 1 Ḡ ⱳ  

WDSET 

WAHLD 

WASET 

DSET 

AHLD 

ASET 

AM 0 NOR Flash /  

DSET 

AHLD 

ASET 

BUSLAT 

DSET 

AHLD 

ASET 

BUSLAT 

 

E 0 

NOR/PSRAM/CRAM  

PSRAM/CRAM 

Ώ 

DLAT 

CKDIV 

DLAT 

CKDIV 

SM 0 NOR Flash /  
DLAT 

CKDIV 

DLAT 

CKDIV 

25-7. EXMC ̆EXMC NOR Flash/PSRAM└ ץ ᶫ

Ȃ ץ ḱ 25-6. NOR/PSRAM└ Ҭ↓₮ ᶏӊ Ҍ

Ữ ץ Ȃ EXMC_SNCTLxᵝEXMODEN1

ᶏ ̆ ץ EXMC_SNTCFGxEXMC_SNWTCFGxΏ

Ȃ 

 

1 ï SRAM/CRAM 
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25-7. 1  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  

25-8. 1Ώ  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(ASET HCLK) (DSET HCLK)

EXMC ₴

1 HCLK  

25-8. 1 ῏  

ᵝ /ᵝ   ṿ 

EXMC_SNCTLx 

31-20 Ḡ  0x000 

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWAIT ‗ԍ Ữ  

14 EXMODEN 0x0 

13 NRWTEN 0x0 

12 WREN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN  
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ᵝ /ᵝ   ṿ 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP ‗ԍ Ữ ̆ ԅ 2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx 

31-30 Ḡ  0x0000 

29-28 ASYNCMOD  

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹ DSET+1 HCLK ̆

ᵬҹ DSET HCLK ̃ 

7-4 AHLD  

3-0 ASET ‗ԍ Ữ ҍ  

A ï SRAM/PSRAM̂CRAM̃OE  

25-9. A  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  

25-10. AΏ  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK  
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A 1 ≢ ԍΏ ̆ ңҩ ̆ A Ώ

ԍ Ȃ 

25-9. A ῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-20 Ḡ  0x000 

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x1 

13 NRWTEN 0x0 

12 WREN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN  

5-4 NRW ‗ԍ Ữ  

3-2 NRTP ‗ԍ Ữ ̆ ԅ 2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx̂Read̃ 

31-30 Ḡ  0x0 

29-28 ASYNCMOD 0x0 

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹ DSET+1 HCLK

̆ ᵬҹ DSET HCLK ̃ 

7-4 AHLD  

3-0 ASET ‗ԍ Ữ ҍ  

EXMC_SNWTCFGx̂Writẽ 

31-30 Ḡ  0x0 

29-28 WASYNCMOD 0x0 

27-24 DLAT  

23-20 CKDIV  

19-16 Ḡ  0x0 

15-8 WDSET ‗ԍ Ữ ҍ  

7-4 WAHLD 0x0 

3-0 WASET ‗ԍ Ữ ҍ  
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2/B ï NOR Flash 

25-11. 2/B  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  

25-12. 2Ώ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(ASET HCLK) (DSET HCLK)

EXMC ₴

1 HCLK  

25-13. BΏ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK  
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25-10. 2/B῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx̂ 2̆ B̃ 

31-20 Ḡ  0x000 

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 2̔0x0̆ B̔0x1 

13 NRWTEN 0x0 

12 WREN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN 0x1 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP Nor Flash̔2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx̂ 2 /Ώ ᵬ̆ B ᵬ̃ 

31-30 Ḡ  0x0000 

29-28 ASYNCMOD B̔0x1 

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET ‗ԍ Ữ ҍ  

7-4 AHLD 0x0 

3-0 ASET ‗ԍ Ữ ҍ  

EXMC_SNWTCFGx̂ BΏ ᵬ̃ 

31-30 Ḡ  0x0000 

29-28 WASYNCMOD B̔0x1 

27-24 DLAT  

23-20 CKDIV  

19-16 Ḡ  0x000 

15-8 WDSET ‗ԍ Ữ ҍ  

7-4 WAHLD 0x0 

3-0 WASET ‗ԍ Ữ ҍ  

C ï NOR Flash OE 
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25-14. C  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  

25-15. CΏ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK  

C 1 ≢ ԍΏ ̆ ңҩ ̆ C Ώ

ԍ Ȃ 

25-11. C ῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-20 Ḡ  0x000 

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x1 

13 NRWTEN 0x0 

12 WREN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 
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ᵝ /ᵝ  ṿ 

7 Ḡ  0x1 

6 NREN 0x1 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP Nor Flash̔2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx 

31-30 Ḡ  0x0000 

29-28 ASYNCMOD C̔0x2 

27-24 DLAT 0x0 

23-20 CKDIV 0x0 

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET ‗ԍ Ữ ҍ  

7-4 AHLD 0x0 

3-0 ASET ‗ԍ Ữ ҍ  

EXMC_SNWTCFGx 

31-30 Ḡ  0x0 

29-28 WASYNCMOD C̔0x2 

27-24 DLAT 0x0 

23-20 CKDIV 0x0 

19-16 Ḡ  0x0 

15-8 WDSET ‗ԍ Ữ ҍ  

7-4 WAHLD 0x0 

3-0 WASET ‗ԍ Ữ ҍ  

D ï ᵬ 

25-16. D  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)

Ḧ
(AHLD HCLK)  
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25-17. DΏ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK
Ḧ

(WAHLD HCLK)  

25-12. D ῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-20 Ḡ  0x000 

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x1 

13 NRWTEN 0x0 

12 WREN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN ‗ԍ Ữ  

5-4 NRW ‗ԍ Ữ  

3-2 NRTP ‗ԍ Ữ  

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx 

31-30 Ḡ  0x0 

29-28 ASYNCMOD D̔0x3 

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET ‗ԍ Ữ ҍ  

7-4 AHLD ‗ԍ Ữ ҍ  

3-0 ASET ‗ԍ Ữ ҍ  



                                                                GD32F20x Ύ 

648 
 

ᵝ /ᵝ  ṿ 

EXMC_SNWTCFGx 

31-30 Ḡ  0x0 

29-28 WASYNCMOD D̔0x3 

27-24 DLAT  

23-20 CKDIV  

19-16 Ḡ  0x0 

15-8 WDSET ‗ԍ Ữ ҍ  

7-4 WAHLD ‗ԍ Ữ ҍ  

3-0 WASET ‗ԍ Ữ ҍ  

M ï NOR Flash/  

25-18.  

(EXMC_A[25:16])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)

Ḧ
(AHLD HCLK)

[15:0]

[25:16]

 

25-19. Ώ  

(EXMC_A[25:16])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(ASET HCLK) (DSET HCLK)
1 HCLK

Ḧ
(AHLD HCLK)

[15:0]

[25:16]

EXMC ₴

 

 

25-13. ῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 
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ᵝ /ᵝ  ṿ 

31-20 Ḡ  0x000 

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x0 

13 NRWTEN 0x0 

12 WREN ‗ԍ Ữ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN 0x1 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP 0x2̔NOR Flash 

1 NRMUX 0x1 

0 NRBKEN 0x1 

EXMC_SNTCFGx 

31-30 Ḡ  0x0 

29-28 ASYNCMOD 0x0 

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET ‗ԍ Ữ ҍ  

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 ҍNOE/NWEḤ ̔ 

TDATA_SETUPÓ maxTWAIT_ASSERTION+4HCLK                 ̂25-1̃ 

2. Ữ Ḥ ҍNE ̔ 

 

maxTWAIT_ASSERTION Ó TADDRES_PHASE+ THOLD_PHASE             ̂25-2̃ 

TDATA_SETUPÓ̂ maxTWAIT_ASSERTION-TADDRES_PHASE-THOLD_PHASẼ+4HCLK   ̂25-3̃ 

↕ 

TDATA_SETUP Ó 4HCLK                            ̂25-4̃ 
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25-20.  

(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

 

 

25-21. 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

 

 

Ҭ̆ Ữ ̂EXMC_CLK̃ҍ ̂HCLK̃̓͂ Ҋ̔ 

EXMC_CLK=
HCLK

CKDIV+1
                           ̂25-5̃ 

ῒҬCKDIV № ̆ EXMC_SNTCFGxҬ CKDIVᵝ Ҍ

ṿȂ 

Â ҍNOR Flash 

DLAT ӊ╠ EXMC_CLK Ȃ NOR

῏ Ҋ̔ 

NOR Ҍ NADV̆ԋ ӊ ῏ ҹ̔ 
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NOR =DLAT+2                         ̂25-6̃ 

NOR NADV̆ ԋ ӊ ῏ ҹ̔ 

NOR =DLAT+3                        ̂25-7̃ 

Â  

Ḡ EXMC_NWAITḤ ҍ ѿ Ȃ Ḥ EXMC_SNCTLx

̆ NRWTENβᶏ ̆ NRWTCFGβ‗ EXMC_NWAITḤ ̆

╠ѿҩ ̆ NRWTPOLβ EXMC_NWAITḤ Ȃ 

NOR Flash Ҭ̆ EXMC_SNCTLxᵝNRWTEN1̆

ӊ ⌠EXMC_NWAITḤ Ȃ ⌠EXMC_NWAIT̆ ᴪ ῀ ̆

⌠EXMC_NWAITҹ Ȃ 

Â EXMC_NWAIT ̔ 

NRWTPOL = 1̆EXMC_NWAIT  

NRWTPOL = 0̆EXMC_NWAITᵞ  

Â Ҭ̆EXMC_NWAITḤ ң ̔ 

NRWTCFG = 1̆EXMC_NWAITḤ ̆ ╠  

NRWTCFG = 0̆EXMC_NWAITḤ ̆Ҋѿҩ ̆ ᵝ

Ȃ 

EXMC_NWAITḤ ῤ ĔXMCᴪ Ữ Ḥ Ḡ̆

₮ᶏ ̆ ғ ҉ Ȃ 

Â SM ï ᴰ  

ԍ ᴰ ̆ AHB ҹ16β ̆↕EXMCᴪ ѿ ҹ1 ᴰ

̕ AHB ҹ32β ̆↕EXMCᴪ ᴰ № 2 16β ᴰ ̆ ѿ

ҹ2 ᴰ Ȃ 

 ï NOR̆PSRAM̂CRAM̃ 
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25-22. ᴰ  

(EXMC_A[25:16])

(EXMC_NADV)

ᶏ
(EXMC_NEx)

₮ᶏ
(EXMC_NOE)

Ώᶏ
(EXMC_NWE)

HCLK

EXMC

(EXMC_CLK)

(EXMC_NWAIT)

(EXMC_D[15:0])
[15:0] Ữ 1 Ữ 2 Ữ 3

(DATLAT + 2 EXMC_CLK) (NRWTCFG = 0)

[25:16]

3ҩ

2 EXMC_CLK

 

25-14.  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

ᵝ /ᵝ  ṿ 

31-20 Ḡ  0x000 

19 SYNCWR  

18-16 Ḡ  0x0 

15 ASYNCWTEN 0x0 

14 EXMODEN 0x0 

13 NRWTEN ‗ԍ Ữ  

12 WREN  

11 NRWTCFG ‗ԍ Ữ  

10 WRAPEN 0x0 

9 NRWTPOL ‗ԍ Ữ  

8 SBRSTEN 0x1̆ ᶏ  

7 Ḡ  0x1 

6 NREN ‗ԍ Ữ  

5-4 NRW 0x1 

3-2 NRTP ‗ԍ Ữ ̆0x1/0x2 

1 NRMUX 0x1̆ ‗ԍ Ữ ҍ  

0 NRBKEN 0x1 

EXMC_SNTCFGx̂Read̃ 

31-30 Ḡ  0x0 

29-28 ASYNCMOD 0x0 

27-24 DLAT  
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ᵝ /ᵝ  ṿ 

23-20 CKDIV ҉ ̔0x1̆EXMC_CLK=2HCLK 

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET  

7-4 AHLD  

3-0 ASET  

Ώ  ï NOR̆PSRAM̂CRAM̃ 

25-23. ᴰ Ώ  

(EXMC_A[25:16])

(EXMC_NADV)

ᶏ
(EXMC_NEx)

₮ᶏ
(EXMC_NOE)

Ώᶏ
(EXMC_NWE)

HCLK

EXMC

(EXMC_CLK)

(EXMC_NWAIT)

(EXMC_D[15:0])
[15:0]

 (DATLAT + 2 EXMC_CLK)  (NRWTCFG = 0)

[25:16]

EXMC

2

EXMC

3

Ώ3ҩ

EXMC

1

 

25-15. Ώ  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-20 Ḡ  0x000 

19 SYNCWR 0x1̆ Ώᶏ  

18-16 Ḡ  0x0 

15 AYSNCWAIT 0x0 

14 EXMODEN 0x0 

13 NRWTEN ‗ԍ Ữ  

12 WREN 0x1 

11 NRWTCFG 0x0̂ ҹ 0̃ 

10 WRAPEN 0x0 

9 NTWTPOL ‗ԍ Ữ  

8 SBRSTEN  

7 Ḡ  0x1 

6 NREN ‗ԍ Ữ  



                                                                GD32F20x Ύ 

654 
 

ᵝ /ᵝ  ṿ 

5-4 NRW 0x1 

3-2 NRTP 0x1 

1 NRMUX 0x1̆ ‗ԍ  

0 NRBKEN 0x1 

EXMC_SNTCFGx̂Writẽ 

31-30 Ḡ  0x0 

29-28 ASYNCMOD 0x0 

27-24 DLAT  

23-20 CKDIV ҉ ̔0x1̆EXMC_CLK=2HCLK 

19-16 BUSLAT  

15-8 DSET  

7-4 AHLD  

3-0 ASET  

SPI/QPI-PSRAM  

SPI/QPI-PSRAMEXMC Bank0R̆egion0ᵬ̆ ΐ SPIQPI PSRAMȂ

ΐ 6ҩIO ̆ ̆ 4ҩ IO ̆ 25-16. SPI/QPIȂ 

25-16. SPI/QPI 

Ḥ  ᴰ  SPI  QPI  

EXMC_CLK ₮ ұ  

EXMC_NE[0] ₮ ᶏ ̂ᵞ ̃ 

EXMC_D[0] ῀/ ₮ ұ ₮ IO[0] 

EXMC_D[1] ῀/ ₮ ұ ῀ IO[1] 

EXMC_D[2] ῀/ ₮ X IO[2] 

EXMC_D[3] ῀/ ₮ X IO[3] 

Â └ ∆  

ѿ ̆ SPI∆ EXMC_SINITȂ POLβ

̆IDLβ ID ̆ADRBITᵝ ̆CMDBITᵝ פ Ȃ 

Â Ώ ᵬ 

EXMC SPĬQPISQPI҈ ̆ Ώ ᵬӊ╠ Ȃ Ώ

RMODE WMODE ̆ RWAITCYCLEWWAITCYCLEᵝ ̆

ᵬ פ RCMD WCMD Ȃ ֓ᵝ EXMC_SRCMDEXMC_SWCMD Ȃ 

ץ ̆ Ώ ᵬ NOR Flashѿ ̆ EXMC Bank0Region

Ȃ 

Â ID 

IDѿҩ ̆פ SCβ ⌠ ҹ 0̆ 1Ȃ ᵞ32β ID

ᴪ Ữ EXMC_SIDLҬ̆ 32β IDᴪ Ữ EXMC_SIDHҬȂ 
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Â SPI-PSRAM  

SPI Ҭ̆EXMCץᶏ SPI ̆ 4ҩIO ̆ ̆ ῀ ₮ ҍ

Ữ ḤȂ 25-24. SPI-PSRAM ̆ Ữ ᾢפ

₮ ұ ₮̆ ҍ EXMC ῏ ᴋ ̆ Ώ Ȃ

Ώ ᵬ ̆Ώ ₮ ̆ ῀ Ȃ 

SADRBIT[4:0] = 24̆CMDBIT[1:0] = 1̆ SPI-PSRAMḤ Ҋ̔ 

25-24. SPI-PSRAM  

(EXMC_D[0])

(EXMC_D[1])

(EXMC_CLK)

ᶕ
(EXMC_NEx)

ת ₴ 1 ₴ 2

ῇ 1 ῇ 2

4ᵣЇ8ᵣ 16ᵣ 1└26ᵣ 8ᵣ 8ᵣ  

Â SQPI - PSRAM  

SQPI Ҭ̆EXMC פ ᶏ SPI ̆ ᶏ QSPI ̆ 6

ҩIO ̆ ̆ 4ҩ ҍ Ữ ḤȂ 25-25. SQPI-PSRAM

̆ Ữ ᾢפ data[0]ұ ₮̆ӊ 4ҩ

῀/₮ Ȃ 

ADRBIT[4:0] = 24̆CMDBIT[1:0] = 1̂ ᶏץ ῒזṿ̃̆ RWAITCYCLE[3:0] = 

WWAITCYCLE[3:0] = 2̂ ᶏץ ῒזṿ̃̆ SQPI-PSRAMḤ Ҋ̔ 

25-25. SQPI-PSRAM  

(EXMC_D[0])

(EXMC_D[1])

(EXMC_CLK)

ᶕ
(EXMC_NEx)

(EXMC_D[2])

(EXMC_D[3])

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ת

Ѓ CMDBIT Є
Ї24ᵣ 1 2

ת

 

Â QPI ï PSRAM  

QPIҍSQPIѿ ≢ Ӟפ 4ҩ ₮ Ȃ 

ADRBIT[4:0] = 24̆CMDBIT[1:0] = 1̆QPI-PSRAMḤ Ҋ̔ 
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25-26. QPI-PSRAM  

(EXMC_D[0])

(EXMC_D[1])

(EXMC_CLK)

ᶕ
(EXMC_NEx)

(EXMC_D[2])

(EXMC_D[3])

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ת 1 2

0

1

2

3

4

5

6

7

 

25.3.5. NAND FlashPC Card└  

EXMC Bank1ȁBank2NAND FLASHB̆ank3PC CardȂ ԍ ҩBank̆EXMC

ᶫ ̆ 8β ȁ16β NAND FLASHץ 16βPC Ȃ ԍ

NAND FLASH̆EXMC ᶫECC ̆Ḡ ᴰ Ḡ Ȃ 

NAND Flash/PC Cardⱳ  

25-17. 8β/16β NAND Ḥ  

EXMC  ᴰ  ⱳ  

EXMC_A[17] ₮ NAND Flash ̂ALẼ 

EXMC_A[16] ₮ NAND Flash פ ̂CLẼ 

EXMC_D[7:0]/ 

EXMC_D[15:0] 
῀/ ₮ 

8ᵝ ̆ /  

16ᵝ ̆ /  

EXMC_NCE[x] ₮ ̆x = 1̆2 

EXMC_NOE

̂NRẼ 
₮ ₮ᶏ  

EXMC_NWE ₮ Ώᶏ  

EXMC_NWAIT/ 

EXMC_INT[x] 
῀ NAND Flash / ῀Ḥ EXMC̆x=1̆2 

25-18. 16ᵝPC CardḤ  

EXMC  ᴰ  ⱳ  

EXMC_A[10:0] ₮  

EXMC_NIOS16 ῀ ֽ 16ᵝᴰ I/O ᴰ ̂ ̃ 

EXMC_NIORD ₮ I/O ₮ᶏ  

EXMC_NIOWR ₮ I/O Ώᶏ  

EXMC_NREG ₮ ‗  

EXMC_D[15:0] ῀/ ₮  

EXMC_NCE3_x ₮ ̂x=0̆1̃ 

EXMC_NOE ₮ ₮ᶏ  
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EXMC  ᴰ  ⱳ  

EXMC_NWE ₮ Ώᶏ  

EXMC_NWAIT ῀ PC Card Ḥ  

EXMC_INTR ῀ PC CardҬ ῀Ḥ  

EXMC_CD ῀ PC Card Ḥ ̆  

Ữ  

25-19. Bank1/2/3  

Ữ   /Ώ 
AHB  

ᴰ  
 

8ᵝ 

NAND 

 R 8  

 W 8  

 R 16 
№ 2 EXMC  

 W 16 

 R 32 
№ 4 EXMC  

 W 32 

16ᵝ 

NAND/PC Card 

 R 8  

 W 8 Ҍ ᵬ 

 R 16  

 W 16  

 R 32 
№ 2 EXMC  

 W 32 

NAND Flash/PC Card└  

EXMC ҹNAND FlashȁPC ֟ Ḥ Ȃ ҩBank

Ữ └̆ɒ EXMC_NPCTxȁEXMC_NPINTENxȁEXMC_NPCTCFGxȁ

EXMC_NPATCFGxȁEXMC_PIOTCFG3ȁEXMC_NECCxῒ̆Ҭ EXMC_NPCTCFGxȁ

EXMC_NPATCFGxȁEXMC_NPATCFG3ץ 4ҩ ̆ ץ

Ữ Ȃ 

25-20. NADN/PC Card 

 /Ώ ᵝ ⱳ  

NAND Flash/ 

PC Card 

ṿ ṿ 

Ữ

̂HIZ̃ 
W/R HCLK 

ꜚΏ ᵬӊ Ḡ

ҹ  
0 255 

Ữ Ḡ ̂HLD̃ W/R HCLK 

פ Ḡ

̂HCLK̃ ̆Ώ

ᵬ Ӟ Ḡ  

1 255 

Ữ ̂WAIT̃ W/R HCLK 
₮ פ

̂HCLK̃  
1 256 
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 /Ώ ᵝ ⱳ  

NAND Flash/ 

PC Card 

ṿ ṿ 

Ữ ̂SET̃ W/R HCLK 
₮ ╠ӊפ

̂HCLK̃  
1 256 

25-27. NAND/PC Cardᵬ ₮ԅ Ữ Ҭ ᵬ ӈ̆

Ữ I/O ̂ ԍPC Card̃Ҭ ᵬҍ ᵌȂ 

25-27. NAND/PC Cardᵬ  

ᶕ
(EXMC_NCE)

EXMC_NREG

EXMC_NIORD

EXMC_NIOWR

(EXMC_CLK)

(EXMC_A[25:0])

EXMC_NWR

EXMC_NOE

Write Data

Read Data

COMSETx + 1 HCLK

COMHIZx HCLK

COMWAITx + 1 HCLK

COMHLDx HCLK

 

NAND Flashᵬ 

EXMC NAND Flashפ ̆ ≠ ῒ פ Ḥ ̂A[16]̃ Ḥ

̂A[17]̃ ң ̆ CPU Ώ ᵬȂ 

ᶛ̔NAND Flashᵬ ̔ 

1. EXMC_NPCTLxȁEXMC_NPCTCFGx̆ ⱳ ̆

EXMC_NPATCFGx̕ 

2. Ώ῀NAND Flash̆פ EXMC_NCE EXMC_NWE ̆

EXMC_CLÊA[16]̃ ҹ ̂ ̃̆ ↕ NANDҹΏ῀  ̕פ

3. Ώ῀ ᵬ ̆ EXMC_NCEEXMC_NWE ̆

EXMC_ALÊA[17]̃ ҹ ̂ ̃̆ ↕ NANDҹΏ῀ ̕ 

4. NAND Ḥ ̆NAND└ ᴪ EXMC_NCEѿ Ḡ ̕ 

׆ .5 ₮ ̕ 

6. ҌΏ῀ פ ̆ ץ ꜚ ₮ NANDҊѿ ̕ ⌠ 3Ώ῀

Ҋѿ ̕ ⌠ 2Ώ῀ פ Ȃ 
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NAND Flashⱳ  

֓NAND Flash͂ ѿҩ ̆ └ NAND Flash̆ ғ ѿ

֓ EXMC_NCE NAND Flashῒ ╠NCE Ḡ Ȃ 

Ҋ  TOSHIBA128M*8bit NADN Flashҹᶛ̔ץ

25-28. NCENAND Flash 

ᶕ
(EXMC_A[17])

 ᶕ
(EXMC_NWE)

ᶕ
(EXMC_NCE)

ת ᶕ  

(EXMC_A[16])

₴ᶕ
(EXMC_NOE)

(EXMC_D[7:0])

‼
(EXMC_INT[x])

tWB

tR

0 ת

(00h)

1 ת

30h

 0

(CA0-7)

 1

(CA8-11)

 2

(PA0-7)

 3

(PA8-15)

 

1. NAND פ Ώ῀  CMD0פ

2. NAND Ώ῀ ᵬ ADD0 

3. NAND Ώ῀ ᵬ ADD1 

4. NAND Ώ῀ ᵬ ADD2 

5. NAND Ώ῀ ᵬ ADD3 

6. NAND פ Ώ῀  CMD1פ

6̃ ҬΏ פ ᵬ̆EXMCᶏ EXMC_NPATCFGxӈ Ȃ ATTHLD

̆NAND Flash EXMC_INTxḤ ̆ATTHLD ԍ tWB̂ EXMC_NWE ⌠

EXMC_INTxγ Ȃ̃ ԍ ֓ Ḥ NAND Flash̆ ѿҩ ῀ ̆ѿ

⌠ B/NB ⌠ Ҭ̆ Ḥ NCEѿ Ḡ ᵞ Ȃ ץ

Ữ ATTHTṿ tWB ̆ MCU Ώ῀ ѿҩ

ᶏ Ữ ̆ ῒז Ṝ ᶏ Ữ Ȃ 

NAND FlashECC  

EXMC Ҭ Bank1Bank2ѿҩECC ᴆ ̆ ץ EXMC_NPCTLx

Ҭ ECCSZ ECC ̆ ECC ץ 1ҩbit ғ 2ҩ

bit Ȃ 

NANDỮ ᶏ ĔCC ᴪ D[15:0]ץ EXMC_NCEȁEXMC_NEWḤ Ȃ

ECCSZ Ώ ᵬ ̆ ᴆ ₮EXMC_NECCxҬ ṿȂ Ῥ

ECC ̆ ᴆ ᾢ EXMC_NPCTLxҬECCEN0 EXMC_NECCxҬ ṿ̆

Ῥ ECCEN1 ꜚECC Ȃ 
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PC/CF Card 

EXMC Bank3Ғ ԍ PC/CF Card̆ Ữ IO ȂBank3№ҹ3ҩ

̆№≢ҹ Ữ ̆ IO Ȃ 

EXMC_NCE3_0EXMC_NCE3_1 Ḥ ̆ ֽ EXMC_NCE3_0̆ ᵞ

‗ԍ EXMC_A[0]̆ ֽ EXMC_NCE3_1̆ ᴆҌ ̆

EXMC_NCE3_0EXMC_NCE3_1 ̆16β ᵬȂ ᵝNDTP PC/CF Card

ᵬҹ Ữ ̆ EXMC_NPCTLxᵝNDW ҹ01 Ḡ EXMC ᵬȂ 

Ҋ Ҍ ̔ 

Â ̔EXMC_NCE3_x̂x= 0̆1̃ Ḥ ̆ 8β 16β

ᵬȂ EXMC_NREGᵝ ̆EXMC_NWEҹᵞ Ώ ᵬ̆EXMC_NOEҹᵞ

ᵬȂ 

Â ̔EXMC_NCE3_x̂x= 0̆1̃ Ḥ ̆ 8β 16β

ᵬȂ EXMC_NREGᵝᵞ ̆EXMC_NWEҹᵞ Ώ ᵬ̆EXMC_NOEҹᵞ

ᵬȂ 

Â IO ̔EXMC_NCE3_x̂x= 0̆1̃ Ḥ ̆ 8β 16β

ᵬȂ EXMC_NREGᵝᵞ ̆EXMC_NIOWRҹᵞ Ώ ᵬ̆EXMC_NIORD

ҹᵞ ᵬȂ 

AHB 16β PC/CF Card̔ 

Â ̔ Ữ ᵝ ̆ ̆ Ȃ AHB

̆EXMCᴪ ꜚ№ ң ᵬȂ EXMC_NREGᵝ ̆

EXMC_NWEҹᵞ Ώ ᵬ̆EXMC_NOEҹᵞ ᵬȂ 

Â ̔ Ḥ Ữ ᵝ ֽ̆Ẽ ̆ ᴪ ҹ

ᵬ̆ ᴪ ҹң Ȃ ҍ ̆ EXMC_NCE3_0Ȃ

EXMC_NREGᵝᵞ ̆EXMC_NWEҹᵞ Ώ ᵬ̆EXMC_NOEҹᵞ

ᵬȂ 

Â IO ̔ ̆EXMC_NREGᵝᵞ ̆EXMC_NIOWRҹᵞ

Ώ ᵬ̆EXMC_NIORDҹᵞ ᵬȂ 

25.3.6. SDRAM└  

Һ  

Â ңҩ SDRAM ̕ 

Â 8β ̆16β ̆32β ̕ 

Â 13β ȁ11β ↓ ȁ2β ῤ bank ̕ 

Â Ữ 4̔x16Mx32bit̂256MB̃ 4̆x16Mx16bit̂128MB̃ 4̆x16Mx8bit̂64MB̃̕ 

Â AHB ȁ ȁ ̕ 

Â ҹ ҩ Ữ bankʟ └̕ 
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Â ҩ Ữ bank ̕ 

Â Ώᶏ ₮̕ 

Â ꜚ bank ̕ 

Â ҩbankӑӒ ̕ 

Â SDRAM ҹfHCLK/2ץ fHCLK/3̕ 

Â ̕ 

Â ┘ ꜚ┘ ᵬ̕ 

Â ᴆ ҉ ∆ ̕ 

Â CAS ҹ1ȁ2ȁ3ҩ ̕ 

Â ΐ 16x35ᵝ Ώ FIFO̕ 

Â ΐ 16x31ᵝ Ώ FIFO̕ 

Â 6x32β FIFO̕ 

Â 6x14β FIFO̕ 

Â ̕ 

Â ┘ ̕ 

Â Ȃ 

SDRAM׃ 

ꜚ Ữ ̂SDRAM̃ ┘ ꜚ Ữ ̂DRAM̃̆

EXMCEXMC_SDCLKʟ ̆ EXMC_SDCTLxᵝSDCLK

ҹfHCLK/2 fHCLK/3Ȃ פ ҉ ̆ Ҋ Ȃ 

SDRAMῤ №ҹ ҩ ẠBank ̆ᾛ ֜ץ ץ̆

ᴰ Ȃ ҩBankץ ҹ ѿҩ ῒ̆Ҭ ҩ Ữ Ữ ̆

↓ ̆ Ữ Bank ץ ҹ Ữ * *↓ Ȃ ץ

EXMC_SDCTLxβ NBK̆SDW̆ RAW̆ CAWᶏEXMCץҍҌ SDRAM

ḤȂ 

ԍ ̆SDRAM ┘ ȂEXMC ң ┘ ̆ ┘ ꜚ

┘ Ȃ ┘ EXMC ᵞⱳ Ҭᶏ ̆ SDRAMῤ ᶫ ̆ῤ

┘ Ȃ ꜚ┘ EXMC ᶫ┘ ̆פ ҹ SDRAM ᴰ ̆┘

EXMC_SDARIᵝARINTV‗ ̆ ┘ EXMC_SDCMDᵝ

NARF‗ Ȃ┘ ᴨᾢפ ԍῒז Ώ ̆פ Ḡ Ữ̆ SDRAM

⌠┘ ҍפ Ώ פ ̆ Ώ פ ┘ פ Ȃ ╠ѿҩ┘

פ Ῥ̆ ⌠┘ ̆פ EXMC_SDSTAT┘ ᵝ̂ REIF̃ᴪ

ᵝ̆ ┘ Ҭ ᶏ ̂REIĔ̃ ᴪ ┘ Ҭ Ȃ 

CAS פ ₮ ѿҩ ӊ ̆ ץ

EXMC_SDCTLxᵝCL Ȃ 

Ҍ SDRAM ῒ Ύ ᶏ̆ ̆ ̆ C̆AS

̆Ώ Ȃ EXMC_SDCMDᵝMRCҬ ̆ᴪ CMDפ SDRAMȂ

Ώ ᵬӊ╠̆ ̆פ ↕SDRAM ᵬȂ 
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SDRAM└  ׃

ꜚ Ữ └ ̂SDRAMC̃MCUSDRAMӊ Ȃ AHB ᵬ

SDRAM ҹ SDRAM ᵬ̆ EXMC_SDTCFG Ȃ 

SDRAMC 4ҩ ̆ Ώ ̆ └ ̆ Ḥ Ȃᶏ ң

FIFO Ữ ѿ̆ Ώ ̆ ѿ ȂSDRAMC

25-29. SDRAM Ȃ 

25-29. SDRAM  

RW SPLIT

ACTIVE 
CACHE

pre_req

pre_ok

ack_req

ack_ok

rw_req

rw_ok

Ḥ

SDNE[1:0]

D[31:0]

NBL[3:0]

AHBS_IF_MEM

WADDR
FIFO

WDATA
FIFO

RADDR
FIFO

RDATA
FIFO

┘

AHBS_IF_REG SDRAM └

cm_req

פ SDRAM

פ

cm_ok

פ

ADDRESS 
DECODE

ref_req ref_ok

SDCK
GENERATOR

 

Ḥ ̆┘ ̆ Ώ ֟ Ȃ 

פ SDRAM Ȃ 

SDRAMפ SDRAM└ ₮̆ 25-21. SDRAMפ ṿ ̔ 

25-21. SDRAMפ ṿ  

SD

NE 

NR

AS 

NC

AS 

SD

NW

E 

A[n] A[10] A[m] פ 

H X X X X X X פ ̂ ᵬ̃ 

L H H H X X X ᵬ 

L H H L X X X Ҭ ᴰ  

L H L H Bank L Col  

L H L H Bank H Col ᾟ ̆  

L H L L Bank L Col Ώ  

L H L L Bank H Col ᾟ ̆ Ώ  
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SD

NE 

NR

AS 

NC

AS 

SD

NW

E 

A[n] A[10] A[m] פ 

L L H H Bank Row Row ᶏ ӊ̆פ Ώ 

L L H L Bank L X ᾟ ῏̆פ ╠ Bank  

L L H L X H X ῃ ᾟ ῏̆פ Bank  

L L L H X X X 
SDCKE = 1 ꜚ┘  

SDCKE = 0 ┘  

L L L L L Mode Mode ⱴ  

SDRAM└ ᵬ 

IO  

SDRAMCIO ҍSDRAMḤӊ╠ ̆SDRAMIO 25-22. SDRAM 

IO ӈ ̔ 

25-22. SDRAM IO ӈ 

Ḥ  ᴰ   

EXMC_SDCLK O SDRAM Ữ  

EXMC_SDCKE[0] O SDRAM device 0 ᶏ Ḥ  

EXMC_SDCKE[1] O SDRAM device 1 ᶏ Ḥ  

EXMC_SDNE[0] O SDRAM device 0 Ḥ ̆ᵞ  

EXMC_SDNE [1] O SDRAM device 1 Ḥ ̆ᵞ  

EXMC_NRAS O ̆ᵞ  

EXMC_NCAS O ↓ ̆ᵞ  

EXMC_SDNWE O Ώᶏ ̆ᵞ  

EXMC_A[12:0] O  

EXMC_A[15:14] O Bank  

EXMC_D[31:0] I/O /Ώ  

EXMC_NBL[3:0] O Ώ ̂ ̃ 

└ ∆  

Ҋץ ∆ SDRAM└ ̆ ∆ ңҩ SDRAM̆

EXMC_SDCMDᵝDS0 DS1‗ ȂҹԅḠ Ώ ̆ ᾢ ∆ Ȃ 

1. └ ̔ └ EXMC_SDCTLxSDRAM Ữ ↓ ̆

Ώ Ȃ 

2. ̔ EXMC_SDTCFGx SDRAM Ύ ȂRPD

ARFDEXMC_SDTCFG0 ̆EXMC_SDTCFG1ңᵝḠ Ȃ 

3. ᶏ SDCLK̔ᶏ ⌠ SDRAM EXMC_SDCMDᵝ CMDΏô0b001óᶏ

SDCLKḤ ̆DS0 DS1‗ פ Ȃ 

4. ҉ ̔100us 

5. ᾟ ̔ ᴪפ SDRAM Bank ᵝ̆ ᶏSDRAM⌠ Ȃ
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EXMC_SDCMDᵝ CMDΏô0b010óᶏ SDCLKḤ ̆DS0 DS1‗

פ Ȃ 

6. ┘ ̔ EXMC_SDCMDᵝ CMDΏô0b011ó ┘ Ȃפ

Ӟ ץ ᵝNARF ┘ ̆DS0 DS1‗ פ Ȃ 

7. ̔ Ώ EXMC_SDCMDᵝ MRC ̆ῒҬ

ӈԅ ̆ C̆AS Ώ ̆ ֓ SDRAM ΎȂCAS

ҍ EXMC_SDCTLxᵝ CL ̆ ҹ1 Ḡ ᴰ Ȃ

ңҩSDRAM ῤ Ҍ ̆ DS0 DS1 Ȃ 

8. ┘ ̔ ┘ ҍ┘ ̆ Ḡ┘ SDRAM

Ȃ 

└ ∆ ̆ ҍSDRAMḤȂץ ԅ ᵝ̆∆ ҉

ѿ Ȃ Ώ ᵬӊ╠̆ Ḡ └ ∆ ѿ Ȃ 

ᾟ  

SDRAM└ ℗ ̆ Ӈ ᾢ Ώ

ᶏ ̆ᶏῒ ῀ ̆ҹҊѿ Ώ ᵬ ‰ Ȃ ҩ Ạ ᾟ ̆ ᶏ

Ȃ ᾟ ץ └ ῃ ᾟ Precharge-All̃̂פ ̆ Ώ

ꜚ Ȃ ᾟ ̂RPD̃ף SDRAM℗ ז̆ ᾟ ⌠Ҋѿ

ᶏ פ  

ᶏ  

ᶏ פ ᶏ ̆ 2 EXMC_A[15:14]13

EXMC_A[12:0]Ȃ ᶏ ᴪ 16384Ḥ ῀ Ώ ̆ ҩ

Ӟ Ạ ̆ פ ѿҩ◐ᵬ Ữ ᾝ ԅ┘ Ȃ 

ѿ ᶏ ̆ Ώ ᵬ ץ ≠ ̆ᵖ ᶏ ѿ ̆ ҩ Ạ

↓ ̆ ⌠↓ Ȃ SDRAM└ ↓

̂RCD̃̆ SDRAM↓ ̆ ף ԅ ᶏ ⌠SDRAMΏ

Ȃ Ҭ̆ ῒ ₮ └ ̆פ ҹSDRAM└

ᵬ Ȃ 

Ώ  

└ ץ AHB ᵬ Ữ ᵬȂҹԅ ̆ └

ᴪḠ ӊ╠ ᵬ ̆ Ҋѿ ᵬ ᶏ ῒז ̆ ᵬᴪ

Ҭ ̆ ↕ ᾢ ᶏ ╠ ᶏ ᵬ ̆ ᴪ ᵬȂ

FIFO CAS Ṝ Ȃ 

25-30. ᵬ ѿҩ ᶏ ᵬ̆ ӊ╠ ԅ ᶏ Ȃפ

ѿҩ ᶏ ᵬ̆ ↓ ̆ Ȃ 



                                                                GD32F20x Ύ 

665 
 

25-30. ᵬ 

ᶏ
(EXMC_SDNEx)

↓
(EXMC_NCAS)

(EXMC_NRAS)

Ώᶏ
(EXMC_SDNWE)

(EXMC_D[31:0])

(EXMC_SDCLK)

(EXMC_A[12:0])

Col

m

Col

m+1

bank

a

Col

m+3

Col

m+4

Col

m+2

RCD = 3

פ

Row

n

Bank

(EXMC_A[15:14])

Col

m+5

Col

m+6

Col

m+7

bank

a

Data0 Data1 Data3 Data4Data2 Data5 Data6 Data7

CL = 3

 

HCLK Ҍ‰ Ṝ̆ ᶏץ HCLK ῤ Ȃ ᶏ ҩ

Ṝ̆ ῀AHB ӊ╠ᴪᾢ Ữ FIFOҬȂ2-3ҩHCLK ᴪ ⱴ⌠

פ ҬȂ 

HCLK͂ ⌠Ḥ ̆ ⱴԅ ̆ ҩ ῀ Ȃ

ץ EXMC_SDRSCTL└ ῒ̆ҬRSENβ ᶏ HCLK S̆SCR

ᵝ ⱴѿҩHCLK S̆DSC ⱴ ҩHCLK Ȃ ⱴ ҹ

0⌠15Ȃ 

25-31.  

Delay 

Cell 2

Delay 

Cell 0

Delay 

Cell 1

Delay 

Cell 15

1 HCLK

Delay

SDSC

SSCR

RSEN

ῇ

                   HCLK

 

└ ץ AHB Ώ ᵬ Ữ Ώ ᵬȂΏ ᵬӊ╠ ΏḠ

ᵝ̂ EXMC_SDCTLᵝWPEÑȂҹԅ ̆ └ ᴪḠ ӊ╠ ᵬ ̆

Ҋѿ ᵬ ᶏ ῒז ̆ ᵬᴪ Ҭ ̆ ↕ ᾢ

ᶏ ╠ ᶏ ᵬ ̆ ᴪ ᵬȂ 

25-32. Ώ ᵬ ѿҩ ᶏ Ώ ᵬ̆ Ώӊ╠ ԅ ᶏ Ȃפ

ѿҩ ᶏ Ώ ᵬ̆ ↓ ̆ Ȃ 
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25-32. Ώ ᵬ 

ᶕ
(EXMC_SDNEx)

∆
(EXMC_NCAS)

(EXMC_NRAS)

 ᶕ
(EXMC_SDNWE)

(EXMC_D[31:0])

(EXMC_SDCLK)

(EXMC_A[12:0])

Col

m

Col

m+1

bank

a

Col

m+3

Col

m+4

Col

m+2

RCD = 3

  ת

Row

n

Bank

(EXMC_A[15:14])

Col

m+5

Col

m+6

Col

m+8

Col

m+9

Col

m+7

Col

m+10

bank

a

Data0 Data1 Data3 Data4Data2 Data5 Data6 Data8 Data9Data7 Data10

 

Ώ פ AHB̆פ AHB SDRAM AHB

פ ҩ SDRAM Ȃ 

Ώ פ Ҭ̆ ңҩΏFIFŎԍ ‖AHBΏ פ Ȃ ңҩΏFIFO

Ҍҹ ̆֟ Ώ Ȃ 

EXMC_SDCTL0ᵝBRSTRD 1 ̆ Ώ פ Ҋѿҩ Ȃ

FIFO Ữ CAS ̂ EXMC_SDCTLxҬ CLβ ̃ PIPED ̂

EXMC_SDCTL0Ҭ PIPEDᵝ ̃ ╠ ₮ Ȃ 

FIFO 6ҩ32β ̆ FIFO6ҩ14β ̆

֓ 6ҩ32β Ҭ ѿҩȂ ҩ 11β↓ 2̆β Bank 1

ᵝSDRAM ᵝȂ 

AHB ҉₮ ѿҩ פ ̆ Ώ פ ᾢ ҩ ҩ

̆ ↕̆ FIFOҬ׆ Ȃ ↕̆ Ữ ѿҩ FIFOᴪ̆פ

Ȃ FIFOԅ̆ ᴪ ҡ Ȃ 

FIFOᵬ̆ 25-33. FIFOҬ ̂BRSTRD=1C̆L=2̆SDCLK=2P̆IPED=2̃

Ȃ 



                                                                GD32F20x Ύ 

667 
 

25-33. FIFOҬ ̂BRSTRD=1̆CL=2̆SDCLK=2̆PIPED=2̃ 

@0x4

Data1

@0x8

Data2

@0xC

Data3 ...

...

AHB Master IF

SDRAM

Ữ

@0x0

Data0 @0x0

Data1 @0x4

Data2 @0x8

Data3 @0xc

FIFO

 

25-34. FIFOҬ ̂BRSTRD=1̃ 

@0x4

Data1

@0x8

Data2

@0xC

Data3

...

...

AHB Master IF

SDRAM

Ữ

@0x8

FIFO

Data2 @0x8

 

ѿҩΏ ᾟ ₮פ ̆ FIFO‖ Ҭ ᴪ ̆ ץ ᾟ

Ȃ 

ᴪ Ữ AHB ȁῤ bankȁ

↓ Ȃ 

ᶏ ῤ banks ԍᶏ Ȃ ѿҩῤ bankԍᶏ ̆↕

Ӟᴪ Ȃ AHB ꜚ┘ ₮פ ̆ Ώ פ ᴪ

ҩ ̆ ғ‗ ᶏ ᾟ  Ȃפ

/Ώ ᵬӊ╠̆ ᶏ ̆EXMC_A[15:14]Bank̆EXMC_A[12:0] Ȃ

ᾟ ₮פ ╠ᴪѿ Ȃ ᾟ פ Bank Bank

ᶏ ̆ ᶏ Bankῒז ӊ╠ ₮Ȃᶏ ᾟ EXMCꜚ ̆
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‗ԍ Ữ ῏ ῏ԍᶏ ᾟ Ώ Ȃ 

25-35. ᵬ 

ᶕ
(EXMC_SDNEx)

∆
(EXMC_NCAS)

(EXMC_NRAS)

 ᶕ
(EXMC_SDNWE)

(EXMC_D[31:0])

(EXMC_SDCLK)

(EXMC_A[12:0])

Col

m

Col

m+1

Row

n+1

Col

m

Col

m+1

Col

m+2

Data0 Data1 Data0 Data1 Data2

RPD = 3 RCD = 3 CL = 3

ᾥ ת

Row n

 

25-36. Ώ ᵬ 

ᶕ
(EXMC_SDNEx)

∆
(EXMC_NCAS)

(EXMC_NRAS)

 ᶕ
(EXMC_SDNWE)

(EXMC_D[31:0])

(EXMC_SDCLK)

(EXMC_A[12:0])

Col

m

Col

m+1

Row

n+1

Col

m

Col

m+1

Col

m+2

Data0 Data1 Data0 Data1 Data2

RPD = 3 RCD = 3

ᾥ   ת

Row n

 

҉ ԅῬ Ώ ᵬ ̆ᴪ Ҋץ ꜚ ̔ 

1. ᾟ ╠ ̕ 

2. ᶏ Ҋѿ ̕ 

3. Ώ ᵬȂ 

ᾟ ̂PRD̃ ⌠↓ ̂RCD̃ᴪ EXMC_SDTCFGxȂῒז

SDRAM‰ Ȃ 

Ώ ᵬ Bank ̆ᴪ Ҋңץ ’̔ 

1. ╠BankҌ ѿҩBank̆ᶏ ҊѿҩBank ѿ ̆ ᴋ ̆↓̆

Ȃ 
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2. ╠Bank ѿҩBank̆̆↓̆ ҹ13β ̆11β ̆32β ȂẊ ╠

ᵬ SDRAMβdevice0̆ └ ᴪ device1҉ ᵬȂ 

ᵞⱳ  

EXMC ң ᵞⱳ ̔ 

1. ┘ ̔ ┘ Ҭ̆ ̂EXMC_CLK̃ ’Ҋ ┘̆ SDRAM

ᶫ Ḡ Ȃ DS0 DS1 ̆ EXMC_SDCMDᵝ CMD

Ώ῀ô0b101ó ┘ ȂEXMC_SDCLKפ ┘ פ ѿҩ

∆ ӊ RASD Ả Ȃ 

2. ̔ Ҭ̆┘ פ SDRAM└ ᶫ̆ DS0 DS1

̆ EXMC_SDCMDᵝ CMDΏ῀ô0b110ó ῀ Ȃ Ώ FIFO

̆ ᶏ ӊ╠̆ ᴪ Ữ Ȃ 

פ Ӟ └ ᵞⱳ ̂ ┘ / ̃ӊ Ȃ 

Ώ ₮ ̆SDRAM└ ᴪ׆ ┘ ₮⌠ Ȃ SDRAM└

῀ ┘ ₮ Ώ ̆↕ ┘ ῀ ᴪ Ҭ ̆ ғ Ώ

SDRAM└ ᴪẢ Ȃ 

25-37. ┘ ῀ ₮  

ת

(EXMC_SDCLK)

ᶕ
(EXMC_SDCKE])

PreA NOP ARef NOP ARef NOP

ῇ ═ ₴ ═  

SDRAM└ ԍ ₮ ꜚ┘ ̆ ӇSDRAM└ ᴪ ₮⌠

̆ ñ ᾟ Ữ ò פ ꜚ┘ פ ↓̆ Ῥѿ ꜚ ῀ Ȃ 

25-38. ῀ ₮  

ת

(EXMC_SDCLK)

ᶕ
(EXMC_SDCKE])

ActiveNOP

ῇ ₴  

Ҭ  

EXMC_SDSTAT‰ ᵝNRDY SDRAM ‰ Ȃפ

└ ӊפ ̆ ᵝᴪ Ȃ 

EXMC_SDSTATSTA0STA1ӈSDRAMdevice0device1̆ 0x00ҹ
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̆0b01ҹ ┘ ̆0b10ҹ Ȃ 

╠ѿҩ┘ פ ̆ ⌠ԅ ┘ ̆פ EXMC_SDSTAT┘ ᵝ

̂REIF̃ᴪ ᵝ̆ ӊ╠ REIEβ ᵝ̆ ᴪ֟ Ҭ Ȃ ᵝ EXMC_SDARIᵝ

RECᵝ Ȃ 
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25.4. EXMC  

EXMC ̔0xA000 0000 

25.4.1. NOR/PSRAM└  

SRAM/NOR Flash└ ̂EXMC_SNCTLx̃̂ x=0̆1̆ 2̆ 3̃  

Ẓ ̔0x00 + 8 * x̆̂ x = 0̆1̆ 2̆ 3̃  

ᵝṿ̔0x0000 30DA 

̂32β̃ Ȃ 

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

Ḡ  

SYNC 

WR 

Ḡ  

 rw  

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

ASYNC 

WAIT 

EXMO 

DEN 

NRWT 

EN 

WREN 

NRWT 

CFG 

WRAPEN 

NRWT 

POL 

SBR 

STEN 

Ḡ  

NR 

EN 

NRW[1:0] NRTP[1:0] 

NR 

MUX 

NRBK 

EN 

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

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19 SYNCWR Ώ ᵬ  

0̔ Ώ ᵬ 

1̔ Ώ ᵬ 

18:16 Ḡ  Ḡ ᵝṿȂ 

15 ASYNCWAIT ⱳ ᶏ ᵝ 

0̔ ⱳ  

1̔ᶏ ⱳ   

14 EXMODEN ᶏ  

0̔ ̆ Ҍᶏ EXMC_SNWTCFGxȂ 

1̔ᶏ  

13 NRWTEN NWAITḤ ᶏ  

ԍ Ữ ̆ ᵝᶏ / ῀ NWAITḤ ⱳ Ȃ 

0̔ ᴰ ̆ NWAITḤ  

1̔ ᴰ ̆ᶏ NWAITḤ  

12 WREN Ώ ᵬᶏ  

0̔ EXMC Ữ Ώ ᵬ̆ ↕֟ ѿҩ AHB Ȃ 

1̔ᾛ EXMC Ữ Ώ ᵬ̂ ᵝ ṿ̃ 
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11 NRWTCFG NWAITḤ ̆  

0̔NWAITḤ ╠ ѿҩ  

1̔NWAITḤ  

10 WRAPEN ᶏ  

0̔ ᵬ 

1̔ᾛ ᵬ 

9 NRWTPOL NWAITḤ  

0̔NWAITᵞ  

1̔NWAIT  

8 SBRSTEN ᶏ  

0̔  

1̔ᶏ  

7 Ḡ  Ḡ ᵝṿ  

6 NREN NOR ᶏ  

0̔ NOR Flash  

1̔ᾛ NOR Flash  

5:4 NRW[1:0] Ữ  

00̔8ᵝ 

01̔16ᵝ̂ ᵝ ṿ̃ 

10/11̔Ḡ  

3:2 NRTP[1:0] Ữ  

00̔SRAMȁROM 

01̔PSRAM̂CRAM̃ 

10̔NOR Flash 

11̔Ḡ  

1 NRMUX /  

0̔ / ⱳ  

1̔ᶏ / ⱳ  

0 NRBKEN Ữ ᶏ  

0̔ Ữ  

1̔ᶏ Ữ  

SRAM/NOR Flasĥ EXMC_SNTCFGx̃̂ x=0̆1̆ 2̆ 3̃  

Ẓ ̔0x04 + 8 * x̆̂ x = 0̆1̆ 2̆ 3̃  

ᵝṿ̔0x0FFF FFFF 

32βץ Ȃ 

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

Ḡ  ASYNCMOD[1:0] DLAT[3:0] CKDIV[3:0] BUSLAT[3:0] 
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 rw rw rw rw 

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

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

rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:28 ASYNCMOD[1:0]  

ᵝ Ҭᶏ  

00̔ A 

01̔ B 

10̔ C 

11̔ D 

27:24 DLAT[3:0] NOR Flash ֽ̆  

0x0̔ ѿ Ḡ ҹ 2ҩ EXMC_CLK  

0x1̔ ѿ Ḡ ҹ 3ҩ EXMC_CLK  

éé 

0xF̔ ѿ Ḡ ҹ 17ҩ EXMC_CLK  

23:20 CKDIV[3:0] № ֽ̆  

0x0̔Ḡ  

0x1̔EXMC_CLK =2ҩ HCLK   

éé 

0xF̔EXMC_CLK =16ҩ HCLK  

19:16 BUSLAT[3:0]  

Ҭᶏ ̆ ᾧ ‖ ̆ ⌠  

0x0̔ =1ҩ HCLK  

0x1̔ =2ҩ HCLK  

éé 

0xF̔ =16ҩ HCLK  

15:8 DSET[7:0]  

ᵝ ֽ   

0x00̔Ḡ  

0x01̔ =2ҩ HCLK  

éé 

0xFF̔ =256ҩ HCLK  

7:4 AHLD[3:0] Ḡ  

ᵝ Ḡ ֽ̆ Dҍ  

0x0̔Ḡ  

0x1̔ =2ҩ HCLK 

éé 
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0xF̔ =16ҩ HCLK 

3:0 ASET[3:0]  

ᵝ  

̔ ᵝ ֽ SRAM̆ROM̆NOR Flash  

0x0̔ = 1ҩ HCLK 

éé 

0xF̔ = 16ҩ HCLK 

SRAM/NOR FlashΏ ̂EXMC_SNWTCFGx̃̂ x=0̆1̆ 2̆ 3̃  

Ẓ ̔0x104 + 8 * x̆̂ X = 0̆1̆ 2̆ 3̃  

ᵝṿ̔0x0FFF FFFF 

ֽ ᶏ ̂ EXMC_SNCTLβEXMODEN1̃ Ȃ

32βץ Ȃ 

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

Ḡ  WASYNCMOD[1:0] DLAT[3:0] CKDIV[3:0] Ḡ  

 rw rw rw  

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

WDSET[7:0] WAHLD[3:0] WASET[3:0] 

rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:28 WASYNCMOD[1:0]  

ᵝ Ҭᶏ  

00̔ A 

01̔ B 

10̔ C 

11̔ D 

27:24 DLAT[3:0] NOR Flash ֽ̆  

0x0̔ ѿ Ḡ ҹ 2ҩ EXMC_CLK  

0x1̔ ѿ Ḡ ҹ 3ҩ EXMC_CLK  

éé 

0xF̔ ѿ Ḡ ҹ 17ҩ EXMC_CLK  

23:20 CKDIV[3:0] № ֽ̆  

0x0̔Ḡ  

0x1̔EXMC_CLK =2ҩ HCLK   

éé 

0xF̔EXMC_CLK =16ҩ HCLK  

19:16 Ḡ  Ḡ ᵝṿȂ 
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15:8 WDSET[7:0]  

ᵝ ֽ   

0x00̔Ḡ  

0x01̔ =2ҩ HCLK  

éé 

0xFF̔ =256ҩ HCLK  

7:4 WAHLD[3:0] Ḡ  

ᵝ Ḡ ֽ̆ Dҍ  

0x0̔Ḡ  

0x1̔ =2ҩ HCLK 

éé 

0xF̔ =16ҩ HCLK 

3:0 WASET[3:0]  

ᵝ  

̔ ᵝ ֽ SRAM̆ROM̆NOR Flash  

0x0̔ = 1ҩ HCLK 

éé 

0xF̔ = 16ҩ HCLK 

25.4.2. NAND Flash/PC Card└  

NAND Flash/PC Card└ ̂EXMC_NPCTLx̃̂ x=1̆2̆ 3̃  

Ẓ ̔0x40 + 0x20 * x̆̂ x = 1̆2̆ 3̃  

ᵝṿ̔0x0000 0008 

32βץ Ȃ 

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

Ḡ  ECCSZ[2:0] ATR[3] 

 rw rw 

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

ATR[2:0] CTR[3:0] Ḡ  ECCEN NDW[1:0] NDTP NDBKEN NDWTEN Ḡ  

rw rw  rw rw rw rw rw  

 

ᵝ/ᵝ     

31:20 Ḡ  Ḡ ᵝṿȂ 

19:17 ECCSZ[2:0] ECC  

000̔256  

001̔512  

010̔1024  

011̔2048  

100̔4096  
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101̔8192  

16:13 ATR[3:0] ALE RE  

0x0̔1ҩ HCLK 

éé 

0xF̔16ҩ HCLK 

12:9 CTR[3:0] CLE RE  

0x0̔1ҩ HCLK 

0x1̔2ҩ HCLK 

éé 

0xF̔16ҩ HCLK 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 ECCEN ECCᶏ  

0̔῏ ECC̆ ᵝ EXMC_NECCx 

1̔ ECC 

5:4 NDW[1:0] Ữ  

00̔8ᵝ 

01̔16ᵝ 

ῒ̔זḠ  

̔ ԍ PC/CF Card̆ 16ᵝ 

3 NDTP Ữ   

0̔PC Card̆CF Card̆PCMCIA 

1̔NAND Flash 

2 NDBKEN Ữ ᶏ  

0̔ Ữ  

1̔ᶏ Ữ  

1 NDWTEN NWAITḤ ᶏ ᵝ 

0̔῏ ⱳ  

1̔ᶏ ⱳ  

0 Ḡ  Ḡ ᵝṿȂ 

NAND Flash/PC CardҬ ᶏ ̂EXMC_NPINTENx̃̂ x=1̆2̆ 3̃  

Ẓ ̔0x44 + 0x20 * x̆̂ x = 1̆2̆ 3̃  

ᵝṿ̔0x0000 0042̂ ԍbank1 bank2̃0x0000 0042̂ ԍbank3̃ 

32βץ 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  FFEPT INTFEN INTHEN INTREN INTFS INTHS INTRS 

 r rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 FFEPT FIFO ᵝ 

0̔FIFO  

1̔FIFO  

5 INTFEN Ҭ Ҋ ᶏ  

0̔ Ҭ Ҋ  

1̔ᶏ Ҭ Ҋ  

4 INTHEN Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

3 INTREN Ҭ ҉ Ҭ ᶏ  

0̔ Ҭ ҉  

1̔ᶏ Ҭ ҉  

2 INTFS Ҭ Ҋ  

0̔ ⌠Ҭ Ҋ  

1̔ ⌠Ҭ Ҋ  

1 INTHS Ҭ  

0̔ ⌠Ҭ  

1̔ ⌠Ҭ  

0 INTRS Ҭ ҉  

0̔ ⌠Ҭ ҉  

1̔ ⌠Ҭ ҉  

NAND Flash/PC Card ̂EXMC_NPCTCFGx̃̂ x=1̆2̆ 3̃  

Ẓ ̔0x48 + 0x20 * x̆̂ x = 1̆2̆ 3̃  

ᵝṿ̔0xFFFF FFFF 

֓ ᵬ ԍץҊ Ữ Ữ 16β PC Card̆CF CardNAND 

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

COMHIZ[7:0] COMHLD[7:0] 

rw rw 

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

COMWAIT[7:0] COMSET[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 COMHIZ[7:0]  

ӈ Ώ ᵬ Ḡ  

0x00̔1ҩ HCLK 

éé 

0xFE̔255ҩ HCLK 

0xFF̔256ҩ HCLK 

23:16 COMHLD[7:0] Ḡ  

Ḡ ̆ Ώ ᵬ ̆Ӟᵬҹ Ḥ Ḡ  

0x00̔Ḡ  

0x01̔1ҩ HCLK 

éé 

0xFE̔254ҩ HCLK 

0xFF̔255ҩ HCLK 

15:8 COMWAIT[7:0]  

ӈԅḠ פ  

0x00̔Ḡ  

0x01̔2ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

éé 

0xFE̔255ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

0xFF̔256ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

7:0 COMSET[7:0]  

ӈ Ḥ  

0x00̔1ҩ HCLK 

éé 

0xFE̔255ҩ HCLK 

0xFF̔256ҩ HCLK 

NAND Flash/PC Card ̂EXMC_NPATCFGx̃̂ x=1̆2̆ 3̃  

Ẓ ̔0x4C + 0x20 * x̆̂ x = 1̆2̆ 3̃  

ᵝṿ̔0xFFFF FFFF 

֓ ᵬ ԍץҊ Ữ Ữ 8β PC CardNAND FlashȂ

32βץ Ȃ 

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

rw rw 

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

ATTWAIT[7:0] ATTSET[7:0] 

rw rw 

 

ᵝ/ᵝ     

31:24 ATTHIZ[7:0]  

ӈ Ώ ᵬ Ḡ  

0x00̔1ҩ HCLK 

éé 

0xFE̔255ҩ HCLK 

0xFF̔256ҩ HCLK 

23:16 ATTHLD[7:0] Ḡ  

Ḡ ̆ Ώ ᵬ ̆Ӟᵬҹ Ḥ Ḡ  

0x00̔Ḡ  

0x01̔1ҩ HCLK 

éé 

0xFE̔254ҩ HCLK 

0xFF̔255ҩ HCLK 

15:8 ATTWAIT[7:0]  

ӈԅḠ פ  

0x00̔Ḡ  

0x01̔2ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

éé 

0xFE̔255ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

0xFF̔256ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

7:0 ATTSET[7:0]  

ӈ Ḥ  

0x00̔1ҩ HCLK 

éé 

0xFE̔255ҩ HCLK 

0xFF̔256ҩ HCLK 

PC Card I/O ̂EXMC_PIOTCFG3̃ 

Ẓ ̔0xB0 

ᵝṿ̔0xFFFF FFFF 

32βץ Ȃ 



                                                                GD32F20x Ύ 

680 
 

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

IOHIZ[7:0] IOHLD[7:0] 

rw rw 

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

IOWAIT[7:0] IOSET[7:0] 

rw rw 

 

ᵝ/ᵝ     

31:24 IOHIZ[7:0] I/O  

ӈ IO Ώ ᵬ Ḡ  

0x00̔0ҩ HCLK 

éé 

0xFF̔255ҩ HCLK 

23:16 IOHLD[7:0] I/O Ḡ  

Ḡ ̆ Ώ ᵬ ̆Ӟᵬҹ Ḥ Ḡ  

0x00̔Ḡ  

0x01̔1ҩ HCLK 

éé 

0xFF̔255ҩ HCLK 

15:8 IOWAIT[7:0] I/O  

ӈԅḠ פ  

0x00̔Ḡ  

0x01̔2ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

éé 

0xFF̔256ҩ HCLK ̂ⱴ҉ NWAIT ̃ 

7:0 IOSET[7:0] I/O  

ӈ Ḥ  

0x00̔1ҩ HCLK 

éé 

0xFF̔256ҩ HCLK 

NAND Flash ECĈ EXMC_NECCx̃̂ x=1̆2̃  

Ẓ ̔0x54+0x20 * x̆(x=1, 2) 

ᵝṿ̔0x0000 0000 

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

ECC[31:16] 

r 

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

ECC[15:0] 

r 

 

ᵝ/ᵝ    

31:0 ECC[31:0] ECC  

ECCSZ[2:0] NAND Flash  ECCᵝ 

0b000 256 ECC[21:0] 

0b001 512 ECC[23:0] 

0b010 1024 ECC[25:0] 

0b011 2048 ECC[27:0] 

0b100 4096 ECC[29:0] 

0b101 8192 ECC[31:0] 
 

25.4.3. SDRAM└  

SDRAM└  ̂ EXMC_SDCTLx̃̂ x=0̆1̃  

Ẓ ̔0x140+4*x̆̂ x = 0̆1̃  

ᵝṿ̔0x0000 02D0 

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 

Ḡ  PIPED[1:0] BRSTRD SDCLK[1:0] WPEN CL[1:0] NBK SDW[1:0] RAW[1:0] CAW[1:0] 

 rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14:13 PIPED[1:0]  

֓ᵝ ԍ CAS ӊ Ῥ ҩ HCLK  

00̔ 0ҩ HCLK  

01̔ 1ҩ HCLK  

10̔ 2ҩ HCLK  

11̔Ḡ  

̔ EXMC_SDCTL1 ᵝḠ  

12 BRSTRD ῏ 
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ᵝ ᵝ ̆ᴪ CAS Ҋѿҩ ̆פ Ữ⌠

FIFOҬȂ 

0̔  

1̔ᶏ  

̔ EXMC_SDCTL1 ᵝḠ  

11:10 SDCLK[1:0] SDRAM  

֓ᵝ ԅңҩ SDRAM device Ȃ ḱ Ữ ̆

ᾢ Ữ ̆ ғ ḱ Ữ ∆ Ȃ 

00̔SDCLK Ữ  

01̔Ḡ  

10̔SDCLK Ữ ҹ 2ҩ HCLK 

11̔SDCLK Ữ ҹ 3ҩ HCLK 

̔ EXMC_SDCTL1 ᵝḠ  

9 WPEN ΏḠ  

ᵝ ΏḠ ⱳ  

0̔ ΏḠ ̆ᾛ Ώ  

1̔ᶏ ΏḠ ̆ Ώ  

8:7 CL[1:0] CAS  

֓ᵝ ԍ SDRAM CAS ҩ SDRAM Ữ ᾝ 

00̔Ḡ Ҍᶏ  

01̔1ҩ  

10̔2ҩ  

11̔3ҩ  

6 NBK ῤ Bank ҩ  

ᵝ ῤ Bank ҩ  

0̔2ҩῤ Banks 

1̔4ҩῤ Banks 

5:4 SDW[1:0] SDRAM  

ᵝ SDRAM Ữ  

00̔8ᵝ 

01̔16ᵝ 

10̔32ᵝ 

11̔Ḡ  

3:2 RAW[1:0] ᵝ  

֓ᵝ ԍ  

00̔11ᵝ 

01̔12ᵝ 

10̔13ᵝ 

11̔Ḡ  

1:0 CAW[1:0] ↓ ᵝ  
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֓ᵝ ԍ ↓  

00̔8ᵝ 

01̔9ᵝ 

10̔10ᵝ 

11̔11ᵝ 

SDRAM  ̂ EXMC_SDTCFGx̃̂ x=0̆1̃  

Ẓ ̔0x148+4*x̆̂ x = 0̆1̃  

ᵝṿ̔0x0FFF FFFF 

32βץ Ȃ 

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

Ḡ  RCD[3:0] RPD[3:0] WRD[3:0] 

 rw rw rw 

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

ARFD[3:0] RASD[3:0] XSRD[3:0] LMRD[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:24 RCD[3:0] ⌠↓  

֓ᵝ ԅᶏ ҍפ /Ώ ӊפ SDRAM ᾝ 

0x0̔1ҩ  

0x1̔2ҩ  

.... 

0xF̔16ҩ  

23:20 RPD[3:0] ᾟ  

֓ᵝ ԅ ᾟ ҍҊѿҩפ ӊפ SDRAM Ữ ᾝ 

0x0̔1ҩ  

0x1̔2ҩ  

.... 

0xF̔16ҩ  

̔ EXMC_SDTCFG1 ᵝḠ ̆ ңҩ SDRAM Ữ ᶏ ̆

RPD  

19:16 WRD[3:0] Ώ  

֓ᵝ Ώ פ ᾟ ӊפ SDRAM Ữ ᾝ 

0x0̔1ҩ  

0x1̔2ҩ  

.... 

0xF̔16ҩ  

̔ EXMC_SDTCFG1 ᵝḠ ̆ ңҩ SDRAM Ữ ᶏ ̆
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WRD  

15:12 ARFD[3:0] ꜚ┘  

֓ᵝ ңҩ ┘ ӊפ ̆ ѿҩῤ bank҉ңҩᶏ ӊפ

ץ̆ ┘ פ ᶏ ӊפ ̆ SDRAM Ữ

ҹ ᵝ 

0x0̔1ҩ  

0x1̔2ҩ  

.... 

0xF̔16ҩ  

̔ EXMC_SDTCFG1 ᵝḠ ̆ ңҩ SDRAM Ữ ᶏ ̆

AFRD  

11:8 RASD[3:0]  

֓ᵝ ԅᶏ ҍפ ᾟ ӊפ SDRAM ᾝ̆Ӟ

ԅңҩ ┘ ӊפ  

0x0̔1ҩ  

0x1̔2ҩ  

.... 

0xF̔16ҩ  

7:4 XSRD[3:0] ₮ ┘  

֓ᵝ ԅ׆ ┘ ᶏ⌠פ ӊפ ҩ SDRAM Ữ

ᾝ 

0x0̔1ҩ  

0x1̔2ҩ  

.... 

0xF̔16ҩ  

3:0 LMRD[3:0] ⱴ  

֓ᵝ ⱴ ┘ҍפ ᶏ ӊפ SDRAM Ữ

ᾝ 

0x0̔1ҩ  

0x1̔2ҩ  

.... 

0xF̔16ҩ  

SDRAMפ ̂EXMC_SDCMD̃ 

Ẓ ̔0x150 

ᵝṿ̔0x0000 0000 

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

Ḡ  MRC[12:7] 

 rw 

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

MRC[6:0] NARF[3:0] DS0 DS1 CMD[2:0] 

rw rw rw rw rw 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿȂ 

21:9 MRC[12:0] ῤ  

֓ᵝ SDRAM ῤ ̆ ֓ῤ CMD=ľ100Ŀ  

8:5 NARF[3:0] ꜚ┘ ҩ  

֓ᵝ CMD=ľ011Ŀ ̆ ₮ ҩ ꜚ┘  

0x0̔1ҩ ꜚ┘  

0x1̔2ҩ ꜚ┘  

.... 

0xE̔15ҩ ꜚ┘  

0xF̔Ḡ  

4 DS0 SDRAM device 0 

ᵝ SDRAM device 0  

0̔SDRAM device 0  

1̔SDRAM device 0  

3 DS1 SDRAM device 1 

ᵝ SDRAM device 1  

0̔SDRAM device 1  

1̔SDRAM device 1  

2:0 CMD[2:0] פ 

֓ᵝ ⌠ SDRAM ҉  פ

000̔ ᵬ  

001̔ ᶏ  פ

010̔ Ữ ᾟ  פ

011̔ ꜚ┘  פ

100̔ⱴ  פ

101̔ ┘  פ

110̔ ῀  פ

111̔Ḡ  

Note̔ פ ̆ ѿҩ ̂DS1 orDS0 Ȃ̃ ңҩ ᶏ ̆

ңҩ  Ȃפ
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SDRAMꜚ┘ ̂EXMC_SDARĨ 

Ẓ ̔0x154 

ᵝṿ̔0x0000 0000 

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 

Ḡ  REIE ARINTV[12:0] REC 

 rw rw w 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 REIE ᴆ └ 0 

0̔Ҭ  

1̔ REIFᵝ 1 Ҭ  

13:1 ARINTV[12:0] ꜚ┘  

֓ᵝ ңҩ ꜚ┘ ӊפ Ữ ᾝ 

ARFITV=̂SDRAM┘  / ̃-20 

0 REC ┘  

ᵝ 1ᴪ REIFᵝ 

0̔  

1̔ ┘  

SDRAM ̂EXMC_SDSTAT̃ 

Ẓ ̔0x158 

ᵝṿ̔0x0000 0000 

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 

Ḡ  NRDY STA1[1:0] STA0[1:0] REIF 

 r r r r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 NRDY  

ᵝ SDRAM └ ‰ ѿҩ  פ
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0̔SDRAM └ ‰  פ

1̔SDRAM └ ‰  פ

4:3 STA1[1:0] Device1  

ᵝ ӈ SDRAM device1  

00̔  

01̔ ┘  

10̔  

2:1 STA0[1:0] Device 0  

ᵝ ӈ SDRAM device 0  

00̔  

01̔ ┘  

10̔  

0 REIF ┘  

0̔ ┘  

1̔₮ ┘ Ȃ Ҭ ᶏ ᵝ 1̂REIẼ̆↕֟ Ҭ Ȃ 

SDRAM └ ̂EXMC_SDRSCTL̃ 

Ẓ ̔0x180 

ᵝṿ̔0x0000 0000 

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 

Ḡ  SDSC[3:0] Ḡ  SSCR RSEN 

 rw  rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:4 SDSC[3:0] ᾝ 

0x0̔0ҩ ᾝ 

0x1̔1ҩ ᾝ 

ŀŀ 

0xF̔15ҩ ᾝ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 SSCR  

0̔ ӊ ̆ҹ ⱴ 0ҩ HCLK  

1̔ ӊ ̆ҹ ⱴ 1ҩ HCLK  

0 RSEN ᶏ  
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0̔  

1̔ᶏ  

25.4.4. SQPI-PSRAM└  

SPI∆ ̂EXMC_SINIT̃ 

Ẓ ̔0x310 

ᵝṿ̔0x1801 0000 

32βץ Ȃ 

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

POL IDL[1:0] ADRBIT[4:0] Ḡ  CMDBIT[1:0] 

rw rw rw  rw 

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

Ḡ  

 

 

ᵝ/ᵝ    

31 POL  

0̔҉ ̂ ṿ̃ 

1̔Ҋ   

30:29 IDL[1:0] SPI PSRAM ID   

00̔64ᵝ 

01̔32ᵝ 

10̔16ᵝ 

11̔8ᵝ 

28:24 ADRBIT[4:0] SPI PSRAM ᵝ  

1⌠ 26̂ ṿҹ 24̃ 

0x00̔Ḡ  

0x01̔1ᵝ  

éé 

0x1A̔26ᵝ  

0x1B̔Ḡ  

éé 

0x1F̔Ḡ  

23:18 Ḡ  Ḡ ᵝṿȂ 

17:16 CMDBIT[1:0] SPI PSRAM ᵝפ  

00̔4ᵝ 

01̔8ᵝ̂ ṿ̃  

10̔16ᵝ 
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11̔Ḡ  

15:0 Ḡ  Ḡ ᵝṿ 

SPI פ  ̂ EXMC_SRCMD̃ 

Ẓ ̔0x320 

ᵝṿ̔0x0000 0000 

32βץ Ȃ 

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

RDID Ḡ  RMODE[1:0] RWAITCYCLE[3:0] 

rw  rw rw 

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

RCMD[15:0] 

rw 

 

ᵝ/ᵝ    

31 RDID SPI PSRAM ID ̆פ פ №≢ RCMD RMODE  

30:22 Ḡ  Ḡ ᵝṿȂ 

21:20 RMODE[1:0] SPI PSRAM פ  

00̔ SPI  

01̔SPI  

10̔SQPI  

11̔QPI  

19:16 RWAITCYCLE[3:0]  

15:0 RCMD[15:0] SPI פ פ  

  CMDBITҌ ̆RCMD ᵝҌ ̔ 

CMDBIT=00̆RCMD[3:0]  

CMDBIT=01̆RCMD[7:0]  

CMDBIT=10̆RCMD[15:0]  

̔ RDIDᵝΏ 1ӊ╠̆ᵰ Ḡ ᵝ ̆RDID 1ӊ ̆ RDID  

SPIΏ פ ̂EXMC_SWCMD̃ 

Ẓ ̔0x330 

ᵝṿ̔0x0000 0000 

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

SC Ḡ  WMODE[1:0] WWAITCYCLE[3:0] 

rw  rw rw 

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

WCMD[15:0] 

rw 

 

ᵝ/ᵝ    

31 SC SPI PSRAM ̆פ פ №≢  

WCMD WMODE  

30:22 Ḡ  Ḡ ᵝṿȂ 

21:20 WMODE[1:0] SPI PSRAMΏ פ  

00̔ SPI  

01̔SPI  

10̔SQPI  

11̔QPI  

19:16 WWAITCYCLE[3:0] Ώ  

15:0 WCMD[15:0] SPIΏ פ פ  

̔ SCβ Ώ 1ӊ╠̆ᵰ Ḡ ᵝ ̆SC 1ӊ ̆ SC  

SPI IDᵞᵝ ̂EXMC_SIDL̃ 

Ẓ ̔0x340 

ᵝṿ̔0x0000 0000 

32βץ Ȃ 

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

SIDL[31:16] 

rw 

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

SIDL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SIDL[31:0] IDᵞᵝ  

IDL=00 01 ̆SIDL[31:0]  

IDL=10 ̆SIDL[15:0]  

IDL=11 ̆SIDL[7:0]  

SPI IDᵝ ̂EXMC_SIDH̃ 

Ẓ ̔0x350 
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ᵝṿ̔0x0000 0000 

32βץ Ȃ 

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

SIDH[31:16] 

rw 

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

SIDH[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SIDH[31:0] ID ᵝ  

ֽ IDL=00  
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26. └ ̂CAÑ 

 ׃ .26.1

CAN̂Controller Area Network̃ ѿ ץ Һ ’Ҋ ӊ

ԑ Ḥ ‰Ȃ 

CAN └ ᵬҹCAN ̆ CAN 2.0A2.0BȂCAN └

ץ ҉ ̆ GD32F205 GD32F207 ↓֟ Ҭ C̆ANΐ 28ҩ Ȃ

ԍ Ȃ ץ 3ҩ ᴰ

̆ ‗ Ȃ 2ҩ ҹ3 FIFO ҉ ̆

FIFO ῃ ᴆ └Ȃ CAN └ ᴆ Ḥ̂ Time-trigger 

communicatioñⱳ Ȃ 

26.2. Һ  

Â CAN 2.0A2.0B̕ 

Â Ḥ ҹ1Mbit/s̕ 

Â Ḥ̕ 

Â Ҭ ᶏ Ȃ 

ⱳ  

Â 3ҩ ̕ 

Â ᴨᾢ ̕ 

Â Ȃ 

ⱳ  

Â 2ҩ ҹ3 FIFO̕ 

Â GD32F205 GD32F207 ↓֟ Ҭ̆ΐ 28ҩ ̕ 

Â FIFO ⱳ Ȃ 

Ḥ 

Â Ḥ Ҋ ꜚ ᴰ̕ 

Â 16β ̕ 

Â ̕ 

Â Ȃ 

26.3. ⱳ  

CAN 26-1. CAN Ȃ 
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26-1. CAN  

CAN0 [0..2]
 

FIFO[0..1]

CAN1 [0..2]
 

FIFO[0..1]

CAN0 Tx/Rx

CAN1 Tx/Rx 2 1 0

 2 1 0

 

26.3.1. ᵬ  

CAN └ 3 ᵬ ̔ 

Â ᵬ ̕ 

Â ∆ ᵬ ̕ 

Â ᵬ Ȃ 

ᵬ  

ᵝ C̆AN └ ԍ ᵬ Ȃ ҊCAN └ Ả ᵬ

ԍѿ ᵞⱳ Ȃ 

CAN_CTL SLPWMODβ1̆ ᶏCANץ └ ῀ ᵬ Ȃ ῀

ᵬ ̆CAN_STAT SLPWSβ ᴆ 1Ȃ 

CAN_CTL AWUβ 1̆ CAN ⌠ ꜚ ̆CAN └ ꜚ ₮

ᵬ Ȃ CAN_CTL SLPWMODβ0̆ Ӟ ץ ₮ ᵬ Ȃ 

῀∆ ᵬ ̔ CAN_CTL IWMODβ 1̆ SLPWMODβ0Ȃ 

῀ ᵬ ̔ CAN_CTL IWMODβ SLPWMODβ0Ȃ 

∆ ᵬ  

CAN Ḥ ̆CAN └ ῀∆ ᵬ Ȃ CAN_CTL

IWMODβ 1̆ ᶏCAN └ ῀∆ ᵬ ̆ ῒ 0↕ ∆

ᵬ Ȃ ῀∆ ᵬ ̆CAN_STAT IWSβ ᴆ 1Ȃ 

∆ ῀ ̔CAN_CTL SLPWMODβ 1̆ IWMODβ 0Ȃ 

∆ ῀ ᵬ ̔CAN_CTL SLPWMODβ IWMODβ 0Ȃ 
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ᵬ  

∆ ᵬ Ҭ CAN Ḥ ̆ CAN_CTL IWMODβ 0

ץ ῀ ᵬ ҍCAN Ҭ ḤȂ 

ᵬ ῀ ᵬ ̔CAN_CTL SLPWMODβ 1̆ ╠

Ȃ 

ᵬ ∆ ᵬ ̔CAN_CTL IWMODβ 1̆ ╠

Ȃ 

26.3.2. Ḥ  

CAN └ 4 Ḥ ̔ 

Â ̂Silent̃ Ḥ ̕ 

Â ̂Loopback̃ Ḥ ̕ 

Â ̂Loopback and Silent̃ Ḥ ̕ 

Â ̂Normal̃ Ḥ Ȃ 

̂Silent̃ Ḥ  

Ḥ Ҋ̆ CAN׆ץ ̆ᵖҌ ᴋᵥ Ȃ CAN_BT

Ҭ SCMODβ 1̆ ᶏCAN └ ῀ Ḥ ̆ ῒ 0 ץ ₮ Ḥ

Ȃ 

Ḥ ץ CAN ҉ ᴰ Ȃ 

̂Loopback̃ Ḥ  

Ḥ Ҋ̆ CAN └ ץ ῀ FIFŎ

֓ Ӟ CAN Ȃ CAN_BT Ҭ LCMODβ 1̆ ᶏCAN └

῀ Ḥ ̆ ῒ 0 ץ ₮ Ḥ Ȃ 

Ḥ CAN Ḥ Ȃ 

̂Loopback and Silent̃ Ḥ  

Ḥ Ҋ̆CAN RX TX ҍ CAN ȂCAN └ Ҍ׆

CAN Ӟ̆Ҍ CAN ῒ̆ ֽ ץ Ȃ CAN_BT

Ҭ LCMODβ SCMODβ 1̆ ᶏCAN └ ῀ Ḥ ̆

ױ 0 ץ ₮ Ḥ Ȃ 

Ḥ CAN Ḥ Ȃ TX Ḡ ̂ 1̃ R̆X

Ḡ Ȃ 
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̂Normal̃ Ḥ  

CAN └ ᵬ Ḥ Ҋ̆ ׆ץ CAN ̆Ӟ ץ CAN

Ȃ CAN_BT Ҭ LCMODSCMOD0Ȃ 

26.3.3.  

 

3ҩ ̆ ץ CAN_TMIxC̆AN_TMPxC̆AN_TMDATA0x

CAN_TMDATA1x Ȃ 26-2. Ȃ 

26-2.  

Application

Transmit 

mailbox 0

Transmit 

mailbox 1

Transmit 

mailbox 2

TMI2

TMP2

TMDATA02

TMDATA12

TMI0

TMP0

TMDATA00

TMDATA10

TMI1

TMP1

TMDATA01

TMDATA11

 

 

ԍempty ̆ ץ Ȃ ̆

ץ CAN_TMIx TEN 1̆ ׆ CAN └ ֜ ̆

ԍpendingȂ 1ҩ ԍpendinğ ҩ

̆ ԍscheduledȂ ̆ Ҭ CAN

̆ ԍtransmitȂ ̆ ҹ ̆ ץ

Ῥ ֜ ᶏ ̆ ҹemptyȂ 26-3. 

Ȃ 

26-3.  

empty

pending scheduled

transmit
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Ḥ  

CAN_TSTATҬ MTF̆MTFNERR̆MALMTE Ḥ Ȃ 

Â MTF̔ ᵝȂ ̆MTF 1Ȃ 

Â MTFNERR̔ ᵝȂ ғ ̆MTFNERR1Ȃ 

Â MAL̔ᴂ ᵝȂ Ҭ₮ ᴂ ̆MAL1Ȃ 

Â MTE̔ ᵝȂ Ҭ ⌠ ̆MTE1Ȃ 

 

Ҋ̔ 

1 ̔ ѿҩ ̕ 

2 ̔ ̆ 4ҩ ̕ 

3 ̔ CAN_TMIx TEN1̕  

4 ̔ Ḥ Ȃῖ ’ ⌠MTFMTFNERR1̆ ⱳ

Ȃ 

 

Ҭ  

CAN_TSTAT MST1̆ Ҭץ Ȃ 

ԍpending scheduled C̆AN_TSTAT MST1 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 

26.3.4.  

 

2ҩ ҹ3 FIFO CAN Ȃ 

CAN_RFIFOx ץ ᵬ FIFŎӞ FIFO Ȃ CAN_RFIFOMIx̆

CAN_RFIFOMPx̆CAN_RFIFOMDATA0x CAN_RFIFOMDATA1x ԍ Ȃ 

26-4. Ȃ 
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26-4.  

Application

Receive FIFO0

Receive FIFO1

RFIFOMI0

RFIFOMP0

RFIFOMDATA00

RFIFOMDATA10

RFIFOMI1

RFIFOMP1

RFIFOMDATA01

RFIFOMDATA11

M
a
ilb

o
x
 0

M
a
ilb

o
x
 1

M
a
ilb

o
x
 2

M
a
ilb

o
x
 0

M
a
ilb

o
x
 1

M
a
ilb

o
x
 2

RFIFO0

RFIFO1
 

FIFO 

ҩ FIFO 3ҩ ̆ Ữ Ȃ ֓ ᾢ ᾢ₮ ̆

CAN׆ ̆ Ȃ 

CAN_RFIFOx FIFOḤ Ȃ FIFOҬ ̆ ץ

CAN_RFIFOMIx C̆AN_RFIFOMPx C̆AN_RFIFOMDATA0x CAN_RFIFOMDATA1x

̆ӊ CAN_RFIFOx RFD1 Ȃ 

FIFO Ḥ  

FIFOḤ CAN_RFIFOxҬȂ 

RFL̔FIFOҬ ȂFIFOҹ ̆RFLҹ0̕FIFOҹ ̆RFLҹ3Ȃ 

RFF̔FIFO ᵝȂ RFLҹ3Ȃ 

RFO F̔IFO ₮ ᵝȂ FIFO ԅ3ҩ ̆ ⌠ ᶏFIFO ₮Ȃ

CAN_CTL RFODᵝ 1̆ ҡ Ȃ ᵝ 0̆

FIFOҬ ѿ Ȃ 

 

1 ̔ FIFOҬ ̕ 

2 ̔ CAN_RFIFOMIx ̆ CAN_RFIFOMPx ̆ CAN_RFIFOMDATA0x

CAN_RFIFOMDATA1x ̕ 

3 ̔ CAN_RFIFOx RFDx1 ̆ ғ ῒ ᴆ ꜚ 0Ȃ 

26.3.5. ⱳ  

ѿҩ ᴪ ῒ ̂Identifier̃ ̔ ᴆᴪ
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FIFŎҡ Ȃ 

ᵝ  

GD32F205 GD32F207 ↓֟ Ҭ̆ 28ҩ ᾝ̆ ױ bank0⌠bank27Ȃ ѿ

ҩ 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 26-5. 32-bitβ

Ȃ 

26-5. 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 26-6. 16-bit

ᵝ Ȃ 

26-6. 16-bitβ  

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

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

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

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

 

ԍѿҩ ̂Identifier̃̆ ֓ᵝ ҍ

̆ ֓ᵝ ∞ Ȃ 

ѿҩ32-bitᵝ 26-7. 32-bitβ Ȃ 

26-7. 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

 

26-8. 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 FF EFID[17:15]

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

ID

Mask

 

↓  

ԍѿҩ ̂Identifier̃̆↓ ҍ ↓ Ҭ

↕ ̆ ↕ҡ Ȃ 

ѿҩ32-bitᵝ ↓ 26-9. 32-bitβ↓ Ȃ 
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26-9. 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

 

26-10. 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 26-1. 32-bit 2ҩ ᾝ̆Bank032-bitᵝ ̆

Bank132-bitᵝ ↓ Ȃ 

26-1. 32-bit  

ᾝ   

0 
F0DATA0-32bit-ID 

0 
F0DATA1-32bit-Mask 

1 
F1DATA0-32bit-ID 1 

F1DATA1-32bit-ID 2 

῏ FIFO 

28ҩ ᾝ ῏ץ FIFO0 FIFO1Ȃѿ ѿҩ ᾝ῏ ⌠ FIFŎ

ҩ ᾝ ᴪ ᴰ ⌠ FIFOҬ ỮȂ 

└ 

ѿҩ ᾝ ⌠̆ Ȃ CAN_FW ץ Ȃ 

 

ѿҩ ̂Fiter Number̃N ᾝ ԅ ҩ ̆↕

̂Filtering Index̃ҹNȂ CAN_RFIFOMPxҬFIṿҹNȂ 26-2. ѿҩ

ᶛ Ȃ 

26-2. Ҭ̆ ѿҩ ԅFIFO0Ҭ 10̂Filter Number=10̃

ᾝ̆ Ӈ ҹ10Ȃ CAN_RFIFOMPxҬFIṿҹ10Ȃ 

Ҍ῏ ᾝ̂Bank̃ ԍ ᵬ Ȃᶛ Bank3 ῏ ⌠FIFO0̆ғ

ҹľҌ Ŀ ̆ᵖ ׅ 3 4Ȃ 
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26-2.  

 

ᾝ 
FIFO0 

 

 

 

 

 

ᾝ 
FIFO1 

 

 

 

 

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 

1. 32-bitᵝ ԍ16-bitᵝ ̕ 

2. ↓ ԍ ̕ 

3. ̂Filter Number̃ΐ ᴨᾢ Ȃ 

26.3.6. 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 

26.3.7. 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 ԅᴰ ̆ 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 ὸή̃ Ȃ 

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 

ҍCAN ̆ᵝ 26-11. β Ȃ 

26-11. 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
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1⌠4ҩ ᾝȂ 

ӈҹ̆ CAN└ ̆ ᵝ ̆ѿҩᵝ ῤ ᵝ⌠ ᵝ ѿ

Ȃ 

BS1 ⌠̆ Ҍ SYNC_SEĞ BS1ᴪ SJW̆

Ȃ 

̆ BS2 ⌠̆ Ҍ SYNC_SEĞBS2ᴪ SJW̆

╠Ȃ 

 

CAN APB1׆ ҉ ̆ Ὲ Ҋ̔ 

BaudRate=
1

Normal Bit Time 
                       ( 26-1) 

Normal Bit Time=tSYNC_SEG+tBS1+tBS2                ( 26-2) 

ῒҬ̔ 

tSYNC_SEG=1Ĭtq                           ( 26-3) 

tSYNC_SEG=1Ĭtq                           ( 26-4) 

tBS2=(1+BT.BS2)Ĭtq                        ( 26-5) 

tq=(1+BT.BAUDPSC)ĬtPCLK1                    ( 26-6) 

26.3.8.  

CAN ץ CAN_ERR ṿ̂Transmit Error Counter̆ ҹ

TECNT̃ ṿ̂Receive Error Counter̆ ҹRECNT̃ ̆ῒṿᴪ

’ ᴆ ⱴ ⁞ ̆ ᴆ ץ ֓ṿ∞ CAN Ȃ̓͂ ԍ ṿ

Ḥ CAN ῏ Ȃ 

CAN_INTEN ERRIE ɺ 

 

TECNTԍ255̆ CAN └ ῀ ̆ CAN_ERRҬ BOERR 1̆

ғ Ȃ 

CAN_CTLҬ ABOR ̆ ̂ ҹҺꜚ ̃ 2 Ȃ ң

ԍ CAN └ ⌠CAN ӈ ↓̂

CAN_RX ⌠128 11ҩᵝ ᵝ̃ ̆ ᴪ ꜚ Ȃ 

ABORҹ1̆ ⌠ ↓ ꜚ Ȃ 

ABORҹ0̆↕ ᾢ CAN_CTLҬ IWMOD 1 ῀∆ ᵬ ̆ ῀

ᵬ ⌠ ↓ Ȃ 
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26.3.9. Ҭ  

CAN └ 4ҩҬ ̆ CAN_INTEN └Ȃ 4ҩҬ 4

Ҭ ̔ 

Â Ҭ ̕ 

Â FIFO0Ҭ ̕ 

Â FIFO1Ҭ ̕ 

Â Ҭ Ȃ 

Ҭ  

CAN_INTEN ҬTMEIE 1 ̆ Ҭ Ҋץ ᴆӊѿ֟ ̔ 

͠ CAN_TSTATҬ MTF0 1̔ 0 ҹ ̕ 

͠ CAN_TSTATҬ MTF1 1̔ 1 ҹ ̕ 

͠ CAN_TSTATҬ MTF2 1̔ 2 ҹ Ȃ 

FIFO0Ҭ  

FIFO0Ҭ ̔ 

͠ FIFO0Ҭ ̔ CAN_RFIFO0Ҭ RFL0Ҍҹ0̆CAN_INTEN

ҬRFNEIE0 ᵝ̕ 

͠ FIFO0 ̔ CAN_RFIFO0Ҭ RFF0ҹ1 C̆AN_INTEN ҬRFFIE0 ᵝ  ̕

͠ FIFO0 ₮̔ CAN_RFIFO0Ҭ RFO0ҹ1̆CAN_INTEN ҬRFOIE0

ᵝȂ 

FIFO1Ҭ   

FIFO1Ҭ ̔ 

͠ FIFO1Ҭ ̔ CAN_RFIFO1Ҭ RFL1Ҍҹ0̆CAN_INTEN

ҬRFNEIE1 ᵝ̕ 

͠ FIFO1 ̔ CAN_RFIFO1Ҭ RFF1ҹ1 C̆AN_INTEN ҬRFFIE1 ᵝ  ̕

͠ FIFO1 ₮̔ CAN_RFIFO1Ҭ RFO1ҹ1̆CAN_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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CAN └ Ҭ ֟ ᴆ 26-3. CANԊᴆ/Ҭ Ȃ 

26-3. CANԊᴆ/Ҭ  

Ҭ Ԋᴆ Ԋᴆ/Ҭ  ᶏ └ᵝ 

Ҭ  

0 MTF0 

TMEIE 1 MTF1 

2 MTF2 

FIFO0Ҭ  

FIFO0Ҭ RFL0[1:0] RFNEIE0 

FIFO0 RFF0 RFFIE0 

FIFO0 ₮ RFO0 RFOIE0 

FIFO1Ҭ  

FIFO1Ҭ RFL1[1:0] RFNEIE1 

FIFO1 RFF1 RFFIE1 

FIFO1 ₮ RFO1 RFOIE1 

EWMCҬ  

WERR 

Ҭ

ERRIF 

WERRIE 

ERRIE 
ꜚ PERR PERRIE 

BOERR BOIE 

1<= ERRN[2:0] <= 6 ERRNIE 

׆ ᵬ Ҭ WUIF WIE 

῀ ᵬ Ҭ SLPIF SLPWIE 
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26.4. CAN  

CAN0 ̔0x4000 6400 

CAN1 ̔0x4000 6800 

26.4.1. └ ̂CAN_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0001 0002 

̂32β̃  

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_CTL0 Ҭ CANx_HOLD ᵝ̆ ᵝ ӈ CAN └ ᵬ

‟ ᵬ Ȃ DBG_CTL0 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  

ѿ ꜚ ̆CAN_CTL SLPWMODᵝ ꜚ 0Ȃ 

0̔ ᴆ ꜚ ׆ ᵬ  



                                                                GD32F20x Ύ 

706 
 

1̔ ᴆ ꜚ ׆ ᵬ  

4 ARD ꜚ  

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  

26.4.2. ̂CAN_STAT̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0C02 

̂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  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  
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0̔CAN ╠Ҍ  

1̔CAN ╠  

8 TS  

0̔CAN ╠Ҍ  

1̔CAN ╠  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 SLPIF ῀ ᵬ Ҭ  

ᵝ ῀ ᵬ ᴆ ᵝȂ CANҌῬ ԍ ᵬ ᴆ

Ȃ ᵝӞ ץ ᴆΏ 1 0Ȃ 

0̔CAN ῀ ᵬ  

1̔CAN ῀ ᵬ Ȃ Ҭ ᶏ ᵝҹ 1̆↕ Ҭ  

3 WUIF ׆ ᵬ Ҭ  

ᵝ ᵬ ⌠ CAN ҉ ꜚ ᴆ ᵝȂ ᵝ ᴆΏ 1

0Ȃ 

0̔ ⌠ Ḥ  

1̔ Ḥ Ȃ Ҭ ᶏ ᵝҹ 1̆↕ Ҭ  

2 ERRIF Ҭ  

ᵝ ҊԊᴆץ ᵝȂCAN_ERR Ҭ BOERRᵝ CAN_INTEN Ҭ

BOIEᵝ ᵝȂ CAN_ERR Ҭ PERRᵝ CAN_INTEN Ҭ

PERRIEᵝ ᵝȂ CAN_ERR ҬWERRᵝ CAN_INTEN Ҭ

WERRIEᵝ ᵝȂ CAN_ERR Ҭ ERRNᵝ ṿҌҹ 0ғ

CAN_INTEN Ҭ ERRNIEᵝ ᵝȂ ᵝ ᴆΏ 1 Ȃ 

0̔  

1̔ Ȃ Ҭ ᶏ ᵝҹ 1̆↕ Ҭ  

1 SLPWS ᵬ  

CAN_CTL Ҭ SLPWMODᵝ ᵝ ῀ ᵬ ᵝ ᴆ ᵝȂ

CAN Ḥ ℗ ⌠ ᵬ ̆ ╠

Ȃ CAN ᵬ ̂ CAN_CTL Ҭ SLPWMODᵝ

CAN_CTL Ҭ AWU ᵝ ⌠ CAN ҉ ꜚ̃ ̆ ᵝ ᴆ

Ȃ ᵬ ℗ ⌠ ᵬ ̆ ᵝ CAN ⌠

11ҩ ᵝ 0Ȃ 

0̔CAN ԍ ᵬ  

1̔CAN ԍ ᵬ  

0 IWS ∆ ᵬ  

CAN_CTL Ҭ IWMODᵝ ᵝ ῀∆ ᵝ ᴆ ᵝȂ CAN

Ḥ ℗ ⌠∆ ᵬ ̆ ╠ Ȃ

CAN_CTL Ҭ IWMODᵝ ∆ ̆ ᵝ ᴆ 0Ȃ

∆ ᵬ ℗ ⌠ ᵬ ̆ ᵝ CAN ⌠ 11ҩ

ᵝ 0Ȃ 

0̔CAN ԍ∆ ᵬ  
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1̔CAN ԍ∆ ᵬ  

26.4.3. ̂CAN_TSTAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x1C00 0000 

̂32β̃  

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  

ᵝҹ 1 ̆ 2ҩ ῒ҉ץ ̆ 2ΐ

Ȃ 

30 TMLS1 FIFOҬ 1  

ᵝҹ 1 ̆ 2ҩ ῒ҉ץ ̆ 1ΐ

Ȃ 

29 TMLS0 FIFOҬ 0  

ᵝҹ 1 ̆ 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 
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2 ҹ emtpy ̆ ᵝ ᴆ ꜚ 0Ȃ 

22:20 Ḡ  Ḡ ᵝṿȂ 

19 MTE2 2  

̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0 CAN_TSTAT Ҭ

MTF2Ώ 1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᵝ 1Ȃ 

18 MAL2 2ᴂ  

ᴂ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0 CAN_TSTAT Ҭ

MTF2Ώ 1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᴂ ᵝ 1Ȃ 

17 MTFNERR2 2  

ғ ֟ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT

ҬMTF2Ώ1 0ȂӞ ץ ᴰ ᴆ 0Ȃ 

0̔ᴰ ԅ  

1̔ᴰ ғ  

16 MTF2 2  

Ҭ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0̆ CAN_TIM2

TEN ᵝ 0Ȃ 

0̔ 2  

1̔ 2  

15 MST1 1Ả  

ῒ 1̆ Ả 1 Ȃ 

1 ҹ emtpy ̆ ᵝ ᴆ ꜚ 0Ȃ 

14:12 Ḡ  Ḡ ᵝṿȂ 

11 MTE1 1  

̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0 CAN_TSTAT Ҭ

MTF1Ώ 1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᵝ 1Ȃ 

10 MAL1 1ᴂ  

ᴂ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0 CAN_TSTAT Ҭ

MTF1Ώ 1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᴂ ᵝ 1Ȃ 

9 MTFNERR1 1  

ғ ֟ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT

ҬMTF1Ώ1 0ȂӞ ץ ᴰ ᴆ 0Ȃ 

0̔ᴰ ԅ  

1̔ᴰ ғ  

8 MTF1 1  
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Ҭ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0̆ CAN_TIM1

TEN ᵝ 0Ȃ 

0̔ 1  

1̔ 1  

7 MST0 0Ả  

ῒ 1̆ Ả 0 Ȃ 

0 ҹ emtpy ̆ ᵝ ᴆ ꜚ 0Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 MTE0 0  

̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0 CAN_TSTAT Ҭ

MTF0Ώ 1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᵝ 1Ȃ 

2 MAL0 0ᴂ  

ᴂ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0 CAN_TSTAT Ҭ

MTF0Ώ 1 0ȂӞ ץ Ҋѿ ᴆ 0Ȃ 

ᴂ ᵝ 1Ȃ 

1 MTFNERR0 0  

ғ ֟ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0 CAN_TSTAT

ҬMTF0Ώ1 0ȂӞ ץ ᴰ ᴆ 0Ȃ 

0̔ᴰ ԅ  

1̔ᴰ ғ  

0 MTF0 0  

Ҭ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0̆ CAN_TIM0

TEN ᵝ 0Ȃ 

0̔ 0  

1̔ 0  

26.4.4. FIFO0 ̂CAN_RFIFO0̃ 

Ẓ ̔0x0C 

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  RFD0 RFO0 RFF0 Ḡ  RFL0[1:0] 

 rs rc_w1 rc_w1  r 

 

ᵝ/ᵝ    
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31:6 Ḡ  Ḡ ᵝṿȂ 

5 RFD0 ѿ FIFO0Ҭ  

ᵝ 1̆ FIFO0Ҭ ѿ Ȃ 

FIFO ̆ ᵝ 0Ȃ 

4 RFO0 FIFO0 ₮ 

FIFO0 ₮ ᵝ̆ ᴆΏ 1 0Ȃ 

0̔ FIFO0 ₮ 

1̔ FIFO0 ₮ 

3 RFF0 FIFO0  

FIFO0 ᵝ̆ ᴆΏ 1 0Ȃ 

0̔ FIFO0Ҍ  

1̔ FIFO0  

2 Ḡ  Ḡ ᵝṿȂ 

1:0 RFL0[1:0] FIFO0Ҭ  

26.4.5. FIFO1 ̂CAN_RFIFO1̃ 

Ẓ ̔0x10 

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  RFD1 RFO1 RFF1 Ḡ  RFL1[1:0] 

 rs rc_w0 rc_w1  r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 RFD1 ѿ FIFO1Ҭ  

ᵝ 1̆ FIFO1Ҭ ѿ Ȃ 

FIFO ̆ ᵝ 0Ȃ 

4 RFO1 FIFO1 ₮ 

FIFO1 ₮ ᵝ̆ ᴆΏ 0 0Ȃ 

0̔ FIFO1 ₮ 

1̔ FIFO1 ₮ 

3 RFF1 FIFO1  

FIFO1 ᵝ̆ ᴆΏ 1 0Ȃ 

0̔ FIFO1Ҍ  



                                                                GD32F20x Ύ 

712 
 

1̔ FIFO1  

2 Ḡ  Ḡ ᵝṿȂ 

1:0 RFL1[1:0] FIFO1Ҭ  

26.4.6. Ҭ ᶏ ̂CAN_INTEÑ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃  

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  
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0̔ Ҭ  

1̔ᶏ Ҭ  

7 Ḡ  Ḡ ᵝṿȂ 

6 RFOIE1 FIFO1 ₮Ҭ ᶏ  

0̔ FIFO1 ₮Ҭ  

1̔ᶏ FIFO1 ₮Ҭ  

5 RFFIE1 FIFO1 Ҭ ᶏ  

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  

26.4.7. ̂CAN_ERR̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32β̃  

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    
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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

̆ERRNҹ 0Ȃ ᴆ ץ ERRNҹ 0b111Ȃ 

000̔  

001̔ ᾟ  

010̔  

011̔ACK  

100̔ᵝ  

101̔ᵝ  

110̔CRC  

111̔ ᴆ ṿ 

3 Ḡ  Ḡ ᵝṿȂ 

2 BOERR  

TEC ҉ ̂  255̃ ̆CAN └ ῀ ̆ ᵝ 1Ȃ 

1 PERR ꜚ  

TECNT RECNT ԍ 127 ̆ ᵝ ᴆ 1Ȃ 

0 WERR  

TECNT RECNT ԍ ԍ 96 ̆ ᵝ ᴆ 1Ȃ 

26.4.8. ᵝ ̂CAN_BT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0123 0000 

̂32β̃  

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  
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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 

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] №  

26.4.9. ̂CAN_TMIx̃̂ x = 0é2̃  

Ẓ ̔0x180 + 0x10 * x 

ᵝṿ̔0xXXXX XXXX̂bit0=0̃ 

̂32β̃  

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  
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0̔  

1̔  

0 TEN ᶏ  

̆ ᵝ 1 ꜚ Ȃ ̆

ҹ ̆ ᵝ ᴆ 0Ȃ 

0̔  

1̔ᶏ  

26.4.10. ̂CAN_TMPx̃̂ x = 0é2̃  

Ẓ ̔0x184 + 0x10 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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  

1̔ᶏ Ȃ TS[15:0] CAN_TMDATA1 DATA6

DATA7Ҭ 

CAN_CTLҬ TTCҹ 1 ̆ ᵝ Ȃ 

7:4 Ḡ  Ḡ ᵝṿȂ 

3:0 DLENC[3:0] ̆DLENC[3:0] ῤ Ȃ 

26.4.11. data0 ̂CAN_TMDATA0x̃̂ x = 0é2̃  

Ẓ ̔0x188 + 0x10 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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

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

15:8 DB1[7:0] 1 

7:0 DB0[7:0] 0 

26.4.12. data1 ̂CAN_TMDATA1x̃̂ x = 0é2̃  

Ẓ ̔0x18C + 0x10 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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 

26.4.13. FIFO ̂CAN_RFIFOMIx̃̂ x = 0,1̃ 

Ẓ ̔0x1B0 + 0x10 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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  
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r r r  

 

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 Ḡ  Ḡ ᵝṿȂ 

26.4.14. FIFO ̂CAN_RFIFOMPx̃̂ x = 0,1̃ 

Ẓ ̔0x1B4 + 0x10 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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 ᵝṿȂ 

3:0 DLENC[3:0]  

DLENC[3:0] ῤ Ȃ 
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26.4.15. FIFO data0 ̂CAN_RFIFOMDATA0x̃̂ x = 0,1̃ 

Ẓ ̔0x1B8 + 0x10 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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

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 

26.4.16. FIFO data1 ̂CAN_RFIFOMDATA1x̃̂ x = 0,1̃ 

Ẓ ̔0x1BC + 0x10 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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 

26.4.17. └ ̂CAN_FCTL̃̂ ֽCAN0 ̃ 

Ẓ ̔0x200 
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ᵝṿ̔0x2A1C 0E01 

̂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  HBC1F[5:0] Ḡ  FLD 

 rw  rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13:8 HBC1F[5:0] CAN1 ᾝ ᵝ  

֓ᵝ ӈ CAN1 ᵝ ȂCAN0 ץ ҹ 0~HBC1F-1

̆CAN1 ץ ҹ HBC1F~27 Ȃ ֓ᵝ ṿҹ 0̆CAN0

ᶏץ Ȃ ֓ᵝ ṿҹ 28 ̆CAN1 ᶏץ Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 FLD  

0̔ᶏ  

1̔  

26.4.18. ̂CAN_FMCFG̃̂ ֽCAN0 ̃ 

Ẓ ̔0x204 

ᵝṿ̔0x0000 0000 

̂32β̃  

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 ᵝṿȂ 

27:0 FMODx  

0̔  

1̔↓  
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26.4.19. ᵝ ̂CAN_FSCFG̃̂ ֽCAN0 ̃ 

Ẓ ̔0x20C 

ᵝṿ̔0x0000 0000 

̂32β̃  

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

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  

26.4.20. ῏ FIFO ̂CAN_FAFIFÕ̂ ֽCAN0 ̃ 

Ẓ ̔0x214 

ᵝṿ̔0x0000 0000 

̂32β̃  

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 

26.4.21. ̂CAN_FŴֽ̃ CAN0 ̃ 

Ẓ ̔0x21C 

ᵝṿ̔0x0000 0000 
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̂32β̃  

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 

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 

26.4.22. ̂x̃ ̂ỹ ̂CAN_FxDATAỹ̂x = 0é27, y = 0,1ֽ̂̃ CAN0

̃ 

Ẓ ̔0x240 + 8 * x + 4 * y̆̂x = 0é27̆y = 0,1̃ 

ᵝṿ̔0xXXXX XXXX 

̂32β̃  

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) ҹ 0 

1̔ Bit(x) ҹ 1 
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ץ .27 ̂ENET̃ 

 ׃ .27.1

ץ ԍGD32F20x֟ Ȃ 

ץ Ȃ ץ 10/100Mbpsץ MAĈ ᵣ └ ̃̆

DMAᴨ ҍ ̆ MIÎ ᵣ ̃ҍRMIÎ ᵣ

̃ң ҍ (PHY) ‰ ̆ ץ ҍ Ȃץ

IEEE 802.3-2002‰ IEEE 1588-2008‰Ȃ 

27.2. Һ  

MAC  

Â 10Mbps 100Mbps ᴰ ̕ 

Â MII RMII ̕ 

Â ̕ 

Â CSMA/CD ̕ 

Â IEEE 802.3x Ȃ ╠ ̆ Ả Ҭ Ả

Ȃ ῃ / Ҋ̆MAC RxFIFO ᾟ ꜚ Ả /

Ḥ ̕ 

Â IEEE 802.3x ῃ ̆ ῀ Ḥ ̆ ꜚ

Ả Ȃ IEEE 802.3x ̆ RxFIFO ᾟ ̂

̃ ꜚ Ḥ ̕ 

Â ᵬ ꜚ / ᾟᵝ̕ 

Â ᵬ ꜚ / ᾟᵝ̕ 

Â ̕ 

Â ̕ 

Â ̕ 

Â IEEE 802.1Q VLAN ̕ 

Â └ ‰(RFC2819/RFC2665)̕ 

Â ң ̔LAN AMD Magic PacketTM ̕ 

Â ̂IPv4 ̆IPv4 IPv6 TCPȁUDP ICMP̃̕  

Â IEEE 1588-2008 ‰ ӈ ץ ̆ ῒ 64ᵝ ԍ Ҭ̕ 

Â ԑ ңҩFIFO№≢ ԍ ҍ ̕ 

Â ‖ ȁ ‖ ȁ Ҋ ’Ҋҡ ̕ 

Â ᴰ ̆ Ữ Ҋ ᴆ ῀Ȃ 

DMA  

Â ң ↓ ̕ 

Â ᴰ ҹ8194 ̕ 
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Â Ҭ ̆ ԍ ᵬ ̕ 

Â ᴨᾢ ң ᴂ DMA └ Ȃ 

PTP  

Â IEEE1588 ⱳ ̕ 

Â / ң ̕ 

Â ₮ ‖̕ 

Â ⌠ Ҭ Ȃ 

27.2.1.  

ץ MAĈ׃ └ ̃ ȁMII/RMIIѿҩץ └ DMA

Ȃ ᶏ ץ ̆ Ḡ Ҍ ԍ25MHzȂ 

ץ .27-1  

AHB

ᴂ
MII

TxDM
A

RxDM
A

TxMTL
(2k tbuf)

RxMTL
(2k tbuf)

TxMA
C

RxMA
C

MSCץ Reg
(PTP IEEE 1588)

RMII

A
H

B
Һ

A
H

B
׆

ץ
 P

h
y

 

MAC MIIRMIIҍ PHY Ȃ AFIO_PCF0 ENET_PHY_SEL

ᵝ ̆ ץ ᶏ ȂSMI ̃ ԍ PHYȂ 

̔ 

Â TxDMA └ ̆ ԍ׆ Ữ Ҭ ץ̆ Ώ῀ Ữ ̕ 

Â TxMTL̆ ԍ └̆ ỮȂTxMTLῤ TxFIFŎ ԍ MAC

̕ 

Â MAC └ ̆ ԍ └ Ȃ 

̔ 

Â RxDMA └ ̆ ԍ׆ Ữ Ҭ ץ̆ ҍ Ώ῀ Ữ ̕ 

Â RxMTL̆ ԍ └̆ ỮȂRxMTL ԅRxFIFŎ ԍ Ữ

⌠ Ữ ̕ 

Â MAC └ ̆ ԍ ȂMACῤ

̆ └̆ ץ Ȃ 

27.2.2. MAC 802.3ץ  

MAC Ḥ ᶏ ң ̔ 
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Â ̕ 

Â Ȃ 

27-2. MAC/ MAC ԅ ̂ ̃̔  

27-2. MAC/ MAC  

╠ /
MAC ᾟ

( )

↓
FCS

╠ /
MAC ᾟ

( )

↓
FCS

/  = 

802.1QTag
└Ḥ

1   0   0   0   0   0   0   1

0   0   0   0   0   0   0   0

ᴨᾢ
(3-ᵝ)

CFI(1-

ᵝ)

LSB

MSB

7 1 6 6 

46-1500 

4 bytes

7 

2 

1 6 6 2 

46-1500 

4bytes

Qtag ╠

4 

MSB LSB

VLAN (VID, 12-ᵝ)

ᵝ

 

̔ ԅ ץ̆↓ └ ҩ ᵞᵝᾢ₮ ᴰ Ȃ 

CRC ╠ Ȃץ 32βCRC

ҹ0x04C11DB7̆ғ ԍץ Ҭ 32βCRC ̆ Ҋ ̔ 

G(x) = x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x + 1 

ץ .27.2.3 Ḥ  

ץ .27-1 Ḥ ̂MII ̃ ץ .27-2 Ḥ ̂MII ̃↓₮ԅMAC

MII Ҋ ⱳ ΐᵣ Ȃ 

ץ .27-1 Ḥ ̂MII ̃ 

Ḥ    

MDC PC1 ₮ 

MII_TXD2 PC2 ₮ 

MII_TX_CLK PC3 ῀( ᵝ ) 

MII_CRS PA0 ῀( ᵝ ) 

MII_RX_CLK PA1 ῀( ᵝ ) 

MDIO PA2 ₮ 

MII_COL PA3 ῀( ᵝ ) 

MII_RX_DV PA7 ῀( ᵝ ) 

MII_RXD0 PC4 ῀( ᵝ ) 

MII_RXD1 PC5 ῀( ᵝ ) 

MII_RXD2 PB0 ῀( ᵝ ) 

MII_RXD3 PB1 ῀( ᵝ ) 
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Ḥ    

PPS_OUT PB5 ₮ 

MII_TXD3 PB8 ₮ 

MII_RX_ER PB10 ῀( ᵝ ) 

MII_TX_EN PB11 ₮ 

MII_TXD0 PB12 ₮ 

MII_TXD1 PB13 ₮ 

ץ .27-2 Ḥ ̂MII ̃ 

Ḥ    

MDC PC1 ₮ 

MII_TXD2 PC2 ₮ 

MII_TX_CLK PC3 ῀( ᵝ ) 

MII_CRS PA0 ῀( ᵝ ) 

MII_RX_CLK PA1 ῀( ᵝ ) 

MDIO PA2 ₮ 

MII_COL PA3 ῀( ᵝ ) 

MII_RX_DV PD8 ῀( ᵝ ) 

MII_RXD0 PD9 ῀( ᵝ ) 

MII_RXD1 PD10 ῀( ᵝ ) 

MII_RXD2 PD11 ῀( ᵝ ) 

MII_RXD3 PD12 ῀( ᵝ ) 

PPS_OUT PB5 ₮ 

MII_TXD3 PB8 ₮ 

MII_RX_ER PB10 ῀( ᵝ ) 

MII_TX_EN PB11 ₮ 

MII_TXD0 PB12 ₮ 

MII_TXD1 PB13 ₮ 

ץ .27-3 Ḥ ̂RMIĨ ץ .27-4 Ḥ ̂RMII ̃↓₮ԅMAC

MII Ҋ ⱳ ΐᵣ Ȃ 

ץ .27-3 Ḥ ̂RMII ̃ 

Ḥ    

MDC PC1 ₮ 

REF_CLK PA1 ῀( ᵝ ) 

MDIO PA2 ₮ 

CRS_DV PA7 ῀( ᵝ ) 

RMII_RXD0 PC4 ῀( ᵝ ) 

RMII_RXD1 PC5 ῀( ᵝ ) 

PPS_OUT PB5 ₮ 

RMII_TX_EN PB11 ₮ 

RMII_TXD0 PB12 ₮ 

RMII_TXD1 PB13 ₮ 
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ץ .27-4 Ḥ ̂RMII ̃ 

Ḥ    

MDC PC1 ₮ 

REF_CLK PA1 ῀( ᵝ ) 

MDIO PA2 ₮ 

CRS_DV PD8 ῀( ᵝ ) 

RMII_RXD0 PD9 ῀( ᵝ ) 

RMII_RXD1 PD10 ῀( ᵝ ) 

PPS_OUT PB5 ₮ 

RMII_TX_EN PB11 ₮ 

RMII_TXD0 PB12 ₮ 

RMII_TXD1 PB13 ₮ 

27.3. ⱳ  

27.3.1.  

ץ MII/RMIIҍ PHY ̆D ҍ ץ ȂMIIRMII ᴆ

SMI PHY Ȃ 

SMI̔  

SMIԍ PHY Ȃ 

(SMI)MDC ҍMDIO ҍ PHY ̆ ץ ῒ ᴋ

PHYᴋ ȂSMI PHY ҹ32̆ᵖ ѿ ┴ ѿҩPHY ѿ

ҩ Ȃ 

MDC MDIO ΐᵣᵬ Ҋ̔ 

Â MDC̔ ҹ2.5MHz Ḥ ̆ Ҋ Ḡ ҹᵞ Ȃ ᴰ

Ḥ ᵞ Ḡ ҹ160ns̆Ḥ ҹ400ns̕ 

Â MDIO̔ ԍҍPHYӊ ᴰ ̆ҍMDC ̆ / Ȃ 

27-3. Ḥ  

 PHYSMI

MDC

MDIO

 

Ώ ᵬ 

ᴰ Ώ ῀ ENET_MAC_PHY_DATAҬ ̆

ENET_MAC_PHY_CTL̓β͂ ᵬ̔ 
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1) PHY ᵬ PHY ̆ PWβ ҹ1̆ ᶏ Ώ ̕ 

2) PBβ 1 ᴰ Ȃ ᴰ ҬPBβ ѿ ҹ ̆ ⌠ᴰ ̆ ᴆ ᴪ ꜚ PB

ᵝȂ 

ץ PBβ ∞ ᴰ Ȃ PBβ 1 ̆ ԍ ᵬ ̆ Ҍ ḱ

PHY└ PHY ῤ Ȃ PBβ ᵝӊ╠̆ Ḡ ᵝ

₮ҹô0ôȂ 

ᵬ 

ENET_MAC_PHY_CTL̓β͂ ᵬ̔ 

1) PHY ᵬ PHY ̆ PWβ ҹ0̆ ᶏ ̕ 

2) PBβ 1 Ȃ ҬPBβ ѿ ҹ ̆ ⌠ ̆ ᴆ ᴪ ꜚ

PBβ Ȃ 

ץ PBβ ∞ ᴰ Ȃ PBβ 1 ̆ ԍ ᵬ ̆ Ҍ ḱ

PHY└ PHY ῤ Ȃ PBβ ᵝӊ╠̆ Ḡ ᵝ

₮ҹô0ôȂ 

̔ ԍPHY 16-31 ῤ ӈ̆ ץ Ҍ PHY

№ ̆ Ύ Ҍ Ȃ ᴆ ╠ PHY

ᴆ ῏ Ύ Ȃ 

 

SMI AHB № ⌠ȂҹԅḠ MDC Ҍ 2.5MHz̆ AHB

PHY└ Ҭ ῏ᵝ ̆ № Ȃ 27-5. ↓₮

ԅ AHB № Ȃ 

27-5.  

AHB  MDC  
ENET_MAC_PHY_CTLᵝ

CLR[2:0]  

35~60MHz AHB clock/26 0x3 

20~35MHz AHB clock/16 0x2 

100~120MHz AHB clock/62 0x1 

60~100MHz AHB clock/42 0x0 

MII/RMII  

ᶏ ץ └ ╠ ץ └ ԍ ᵝ ̆

AFIO_PCF0 Ҭ  ENET_PHY_SELᵝ MII RMII Ȃ ҹMII Ȃ 
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MII̔ ᵣ  

27-4. r (MII)Ḥ  

 PHYMAC └

TX_EN

TX_CLK

TXD[3:0]

RX_DV

RX_ER

RX_CLK

RXD[3:0]

CRS

COL

 

- MII_TX_CLK̔ ᶏ Ḥ ̆ ԍ 10Mbit/sD ̆ ҹ 2.5MHz̆

ԍ100Mβ/s ᴰ ̆ ҹ25MHzȂ 

- MII_RX_CLK̔ ᶏ Ḥ ̆ ԍ10Mbit/sD ̆ ҹ2.5MHz̆

ԍ100Mbit/sD ̆ ҹ25MHzȂ 

- MII_TX_EN̔ ᶏ Ḥ ̆ ╠ ᵝ₮ ̆ Ḥ ̆ ғ

ᴰ ╠Ḡ Ȃ 

- MII_TXD[3:0]̔ ̆ ᴰ 4ᵝ ̆ MII_TX_ENḤ Ȃ

MII_TX_ENḤ ̆PHY ᴰ Ȃ 

- MII_CRS̔ ᶶ Ḥ ֽ̆ ᵬ Ҋ̆ PHY└Ȃ Ḥ Ҍ ҍMII_TX_CLK

MII_RX_CLK Ḡ Ȃ ԍ ̆ ׃ Ҍ ԍ Ȃ

MII_CRSḤ ѿ Ḡ ̆ ⌠ ׃ ԍ Ȃ 

- MII_COL ‖̔ Ḥ ֽ̆ ᵬ Ҋ̆ PHY└Ȃ Ḥ Ҍ ҍMII_TX_CLK

MII_RX_CLKḠ Ȃ ׃⌠ ‖ ̆ Ḥ ̆ ғ ҩ‖

ῤ̆Ḡ Ḥ Ȃ 

- MII_RXD[3:0]̔ ̆ 4β ̆ MII_RX_DVḤ Ȃ

MII_RX_DV MII_RX_ER Ḥ ̆MII_RXD[3:0]ṿ ᴰ ѿ֓ Ḥ

̂ 27-6. Ḥ Ȃ̃ 

- MII_RX_DV̔ ᶏ Ḥ ̆ PHY └̆ PHY‰ ᶫMAC ̆ Ḥ

Ȃ ѿҩ пβ ₮ ̆ Ḥ ̆ ғ ᴰ ╠Ḡ Ȃ

ᴰ 4ᵝ ѿҩ ӊ╠̆ Ḥ ҹ Ȃҹ Ḡ ̆

MII_RX_DVḤ SFD ₮ ӊ╠ Ȃ 

- MII_RX_ER̔ ₮ Ḥ ̆ҹԅ MAC Ҭ ⌠ ̆MII_RX_ERḤ

ѿҩ ҩ ̂MII_RX_CLK̃ῤḠ Ȃΐᵣ MII_RX_DV

MII_RXD[3:0]ṿ̆ 27-6. Ḥ Ȃ 
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27-6. Ḥ  

Ḥ     ₮  

MII_RX_ER 0 1 0 1 1 

MII_RX_DV 0 0 1 0 1 

MII_RXD[3:0] 0000 to 1111 0000 0000 to 1111 1110 0000 to 1111 

MII  

PHY ᶫѿҩ 25MHz ֟ TX_CLKRX_CLKḤ Ȃ

Ҍ ҍ MAC Ȃ ᶏץ 25MHz └ ₮

CK_OUT0ʟ ѿ Ȃ ҹCK_OUT0 PLL̆Ḡ CK_OUT0

₮ ҹ25MHzȂ 

RMII̔ ᵣ  

ᵣ (RMII)⁞ ԅץ Ḥ Ȃ IEEE 802.3‰ M̆II

16ҩ ԍ └Ḥ ̆ RMII‰↕ ⁞ ⌠ԅ7ҩȂ 

RMII̔ 

Â ѿҩ Ḥ ̆ғ Ḥ ⌠50MHz 

Â MAC ץ PHY ᶏ  

Â ᶏ 2β  

27-5. ᵣ (RMII)Ḥ  

PHYMAC └

TX_EN

TXD[ 1: 0]

CRS_DV

RXD[ 1: 0]

REF_CLK

 

RMII  

⌠ MAC ץ PHY REF_CLKḠ ң Ȃ

ץ 50MHzḤ └ CK_OUT0 ᶫ ѿ Ȃ

CK_OUT0 PLL̆Ḡ CK_OUT0 ₮ ҹ50MHzȂ 

MII/RMIIᵝᴰ  

Ҍ MII RMIĬ ᵞᵝᾢ₮Ȃ 

MIIRMIIӊ ≢Һ ᵝ Ҍ ȂMII҉ ᾢ / ᵞ4β ̆Ῥ
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/ 4β Ȃ RMII҉↕ ᾢ / ᵞ2β ̆Ῥ ᵞ2β ̆ 2β ̆

2β Ȃ 

ᶛ ̔ѿҩ ҹ10011101b̂׆ ⌠ ̔ ᵝ⌠ᵞᵝ̃ 

ᶏ MII 2ҩ ׆1001̂ <- 1101̔ ⌠ ̔ ᵝ⌠ᵞᵝ̆ῒҬ1101

MII_T/RXD[3] - MII_T/RXD[0]̃ 

ᶏ RMII 4ҩ ׆10̂ <- 01 <- 11 <- 01̔ ⌠ ̔ ᵝ⌠ᵞᵝ̆ῒҬ 01

RMII_T/RXD[1] - RMII_T/RXD[0]̃ 

27.3.2. MACⱳ  ׃

MAC ץ ң ̂ ῃ Ҋ̃ ᵬȂ Ҋ̆ CSMA/CD

׃ ̆ ѿ ѿҩᴰ ңҩ Ȃῃ Ҋ̆

Ҋץ ᴆ ̆ Ҍ ‖ ̔1̃ ׃ ᵬȂ2̃

ңҩ ῀LAN̆ғңҩ ҹῃ Ȃ 

MAC Ҋⱳץ ̔1̃ ̂ ̃̆ / ȁ

ȁ ̂ ȁ̃ Ȃ2̃ Ҋ ׃ ̆

׃ № ‖ ‗Ȃ 

MAC  

ץ ҬҒ DMA └ MAC └Ȃ ⌠ פ ̆

DMA ׆ Ữ ₮ ῀ ҹ2K TxFIFOҬ ӊ̆ ̂

Ữ ̆ΐᵣ ӈ Ҋ ̃ ₮⌠MAC └ ̆ MII/RMII

ץ⌠ PHY̆ ץ ᶏMAC └ ꜚ ᴆ CRCṿ ⱴ⌠

↓ҬȂ MAC └ ⌠ TxFIFO Ḥ ̆ ҩᴰ Ȃᴰ

̆ᴰ Ḥ ᴪ MAC └ Ώ ⌠ DMA └ Ҭ̆ ץ

DMA ╠ Ȃ 

TxFIFO₮ ⌠MAC └ ᵬ ң ̔ 

Â Ҋ ѿ̆ FIFOҬ ԍ ṿ̆ Ҭ

Ώ῀̆FIFOҬ ᴪ ῀⌠MAC└ ҬȂ ENET_DMA_CTL

Ҭ TTHC[2:0]ṿȂ 

Â Ữ Ҋ̆ ѿҩ Ώ῀FIFOӊ ̆FIFOҬ ᴪ ῀⌠

MAC└ ҬȂᵖ ѿ ’̆ Ώ῀FIFŎFIFOӞᴪ ₮ Ȃ

’ҹTxFIFO ԍ ץ ̆ Ӈ TxFIFOῃ ̆ ᴪ

῀⌠MAC└ Ȃ 

’  

ᴰ Ҭ̆ DMA Ҍ ̆ ᵬԅ ENET_DMA_CTLFTF

ᵝ ԅ FIFÔ ᵝ 1 TxFIFOҬ FIFO ᵝ̆ ᵬ

ᴆ ᵝ ̃̆ ↕ Ҍ ̆ MAC └ ᴪ Ҋ

Ȃ ԍ ⌠ Ḥ ⌠ Ḥ ’̆MACᴪ ԋ

̆ ԋ ᵬҹ╠ѿ Ȃ 
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ѿ ңҩDMA ↕̆ ѿҩ ᵝ(FSG) ᵝ(LSG)

ҹ 10b̆ ԋҩ ҹ 01bȂ ѿҩ ҍ ԋҩ FSGᵝ ᵝԅ̆ғ

ѿҩ LSGβ ᵝԅ̆↕ ԋҩ FSGβ ̆ ҹ ңҩ ҹ

ѿҩ Ȃ 

MAC ԍ 46 MAC ԍ 42̆ ץ

MAC └ ꜚ ᾟῤ ҹ 0 ̆ᶏ IEEE 802.3̓͂

ӈȂ ԅ ꜚ ᾟ0ⱳ ̆↕MAC DMA DCRCβ ̆ ꜚ

ⱴCRCṿ⌠ ↓ҬȂ 

MAC  

Jabber  

ҹԅ ₮ ѿҩ PHY ’ ץ̆ ῤ Jabber ᴪ ץ

2048 Ȃ ’Ҋ̆Jabber ᶏ ̆ ץ

2048 ̆↕MAC 2048 ̆ ҡ ▼ᵩ Ȃ 

‖ └̔  

Ҋ M̆AC ᴪ ‖ Ȃ ‖ Ԋᴆ Ṝ FIFOҬ

Ҍ 96ҩ ₮⌠ԅ MACҬ̆ Ӈ ⱳ Ȃ ⱳ

M̆ACᴪҬ ╠ ᴰ ̆ FIFOҬ׆ Ȃ ‖ Ԋᴆ Ṝ

96ҩ FIFOҬ׆ ₮⌠MACҬ̆ ӇMACᴪҬ ╠ ᴰ ᵖҌᴪ

ⱳ ̆ Ҭ ᵝLCOץ Ȃ 

TxFIFOᵬ 

ENET_DMA_CTL FTFβ 1 TxFIFŎ FIFO ᵝȂ

TxFIFO ₮ ⌠MACҬ̆ ᵬ ᴪ ┴ Ȃ Ӟ MAC └

֟ Ҋ Ԋᴆ̆ ╠ ̆ Ḥ Ḥ ⌠

Ȃ Ҋ ᵝ ᵝ̂ 0 FRMFUFEβ Ȃ̃ (DMA)

⌠ Ḥ ץ ̆ ᵬ Ȃ ᵬ ̆ENET_DMA_CTL

FTFβ ꜚ Ω0ΩȂ ⌠ ᵬ ̆פ FIFO₮⌠MAC׆ ҡ ̆

⌠ ⌠FSGβ ҹ1 Ȃ 

 

MAC ңҩ ӊ Ȃңҩ ӊ ҹ Ȃ ῃ Ҋ̆

̆ MAC ῀ ̆ Ȃ

⌠ ENET_MAC_CFGҬ IGBSβ ṿ ̆ ԅ ̆↕ ҩ

⌠ ⌠ ṿȂ ҩ ӊ ⌠ ̆↕ᴪ

Ȃ Ҋ M̆AC ԋ └ ̆ ̆ ╠ѿҩ

ӊ ̆ MAC ῀ ̆ Ȃ ῤ̆

ᴪ 3 ’ᴪ ̔ 

1) ╠2/3 ⌠ Ḥ ̆ ᵝ ̕ 
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2) 1/3 ⌠ Ḥ ̆ Ҍᴪ ᵝ̆ ̆

⌠ ̆MAC ̕ 

3) ҩ ῤ ⌠ Ḥ ↕̆ ⌠ Ả

̆ ӊ╠ ’Ҋ Ȃ 

 

MAC №ҹ ̂ ȁCRC ץ ̃ Ȃ №Һ

Ȃ 

≠ ̂MAC ̃ HASH↓ Ȃ

ENET_MAC_FRMF FARβҹô0ô̂ ṿ̃̆ ↕ ᴪ

Ȃ ⱳ ᴪ ( ) ҍ/

̂ I/Gβ ∞ ̃ ,

Ҍ ҡ Ȃ 

̔ ENET_MAC_FRMF FARβҹô1ô̆↕ ᴪ Ȃ ’

Ҋ̆ ׅᴪ ⌠ Ҭ̆ᵖ Ҍᴪ ⌠ ᴪ Ȃ 

 

ENET_MAC_FRMFHUFβ ̆ ץ ᶏ ̂HUFβҹô0ỗ

HASH↓ ̂HUFβҹô1ỗ Ȃ 

Â  

MAC └ 4ҩMAC Ȃ Ҋ̆MACᴪ

⌠ 6ҩ ҍ MAC ᵝ ̆ Ȃ ԍ MAC

0 ᶏ ,ԍ MAC 1-MAC 3 №≢ ᶏ ᵝȂMAC

1-MAC 3 ѿҩ ץ MAC └

ᵝ̂MBβ ̃ ҍ Ȃ 

Â HASH↓  

ᶏ ѿ HASH└ȂMAC≠ 64β HASH↓ Ҍ Ȃ

Ҋңҩץ ̔ 

1) MAC CRCṿ̕ 

2) CRC 6ᵝᵬҹ HASH↓ Ȃ CRCṿ HASH↓ ҉

ᵝҹô1ô̆↕ HASH ̆ ӊ↕ Ҍ HASH Ȃ 

ᴨ ֽץ ѿҩ ᴋᵥ Ȃ Ҍ ῃ̆

ҡ Ӟᴪ Ȃ 

 

ᶏ MAC 1-MAC 3 ̆ ῒ MAC SAFβ ҹΩ1Ω̆

MAC ץ MAC 1-MAC 3 Ҭ (MAC)ҍ

ȂMACӞ Ȃ ENET_MAC_FRMF
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SAFLTβҹΩ1Ω̆MACᴪҡ ̆ ᴪ DMA

0 SAFFβ ₮ Ȃ SAFLTβҹΩ1Ω ̆ Ӟ ᵬ̆ MAC

└ ңҩץ άҍέ ∞ Ȃ ̆ ῒҬѿҩ

̆ ᴪ ҡ ȂMAC ᴪ ῃ Ȃ 

 

ENET_MAC_FRMFMFDβ  ̆ ץ MAC ⱳ Ȃ

ENET_MAC_FRMF HMFβ ṿ ץ ᵌԍ

ң Ȃ 

 

’Ҋ̆MAC ᴆ ᴋᵥ Ȃᵖ ENET_MAC_FRMF

BFRMDβҹΩ1Ω̆MAC ҡ ⌠ Ȃ 

HASH  

ENET_MAC_FRMFHPFLTβҹΩ1Ω̆ HUFβ ̂

̃ HMFβ̂ ҹ̃Ω1Ω̆↕ ץ HASH

ӊѿ̆ פ Ȃ 

ᵬ 

̆ ₮ Ȃ ҍ

̆ Ҍ ̕Ҍ Ȃ ENET_MAC_FRMFDAIFLTᵝ

SAIFLTᵝҹΩ1Ωץ ѿⱳ ȂDAIFLTᵝᵬ ԍ ̆

SAIFLTᵝᵬ ԍ Ȃ 

Ҋ 27-7. ↓ 27-8. ↓ ԅ

Ҍ Ҋ ᵬ Ȃ 

27-7. ↓  

 PM HPFLT HUF DAIFLT HMF MFD BFRMD ᵬ 

 

1 - - - - - -  

0 - - - - - 0  

0 - - - - - 1 Ҍ  

 

1 - - - - - -  

0 - 0 0 - - - /  

0 - 0 1 - - - / Ҍ  

0 0 1 0 - - - HASH  

0 0 1 1 - - - HASH Ҍ  

0 1 1 0 - - - HASH /  

0 1 1 1 - - - HASH / Ҍ  

 
1 - - - - - -  

- - - - - 1 -  
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0 - - 0 0 0 - 
/ ̆ PCFRM 

= 0x̆ҡ Ả └  

0 0 - 0 1 0 - 
HASH ̆ PCFRM 

= 0x̆ҡ Ả └  

0 1 - 0 1 0 - 
HASH / ̆

PCFRM = 0x̆ҡ Ả └  

0 - - 1 0 0 - 
/ Ҍ ̆

PCFRM = 0x̆ҡ Ả └  

0 0 - 1 1 0 - 
HASH Ҍ ̆

PCFRM = 0x̆ҡ Ả └  

0 1 - 1 1 0 - 
HASH / Ҍ

̆ PCFRM = 0x̆ҡ Ả └  

27-8. ↓  

 PM SAIFLT SAFLT ᵬ 

 

1 - -  

0 0 0 
/ ̆Ҍ ҹҌ

̆ᵖҌҡ Ҍ  

0 1 0 / Ҍ ̆ᵖҌҡ  

0 0 1 / ̆ҡ Ҍ  

0 1 1 / Ҍ ̆ҡ Ҍ  

 

ENET_MAC_FRMF PMᵝҹΩ1Ωᶏ ̆ ̆

Ȃ Ḥ / ᵝ ҹΩ0ΩȂ 

Ả └  

MACᴪ ⌠ └ ῤ 6 ̆ ENET_MAC_FCTLUPFDT

ᵝ ҹ 0̆ ↕∞ ṿ IEEE 802.3└ ѿṿ(0x0180 C200 

0001)Ȃ ENET_MAC_FCTLUPFDTβ ҹ 1̆ ↕ ҍIEEE 802.3ӈ

ѿṿ ̆ ҍ └ MAC ᵝ Ȃ ғ

└ ᶏ ̂ENET_MAC_FCTLRFCENβ 1̃̆↕ Ả └ ⱳ Ȃ

ҩ Ả ᴪ ‗ԍ ENET_MAC_FRMF PCFRM[1:0]

ᵝ Ȃ 

MAC  

MAC ⌠ ᴪ ῀RxFIFOҬȂMAC ⌠ ᴪ▫ ῒ╠ ̆

׆ ѿҩ ̂ ̃ FIFO Ȃ ᶏ ԅIEEE 1588

̆MACᴪ ⌠ Ṝ Ҋ ╠ Ȃ ҩ

̆MACᴪ ҩ ѿ Ȃ 

ENET_MAC_CFG APCDβ ᵝ ғ̆ ⌠ / ṿ ԍ0x600̆

MAC ꜚ▫ ᾟ ↓ȂMACᴪ RxFIFO /
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ҡ̆ ↓ ῤ ᵩҊ Ȃ / ṿ ԍ ԍ0x600Ҍ̆

ꜚCRC▫ ᶏ ̆MAC ᴪ ⌠ ץ ⌠ FIFOȂ 

ᶏ ̂ENET_MAC_CFGҬ WDDβ ᵝ̃̆ 2048

℗ Ȃ ᶏ ̆MACׅ ᴪ℗ ԍ16384 Ȃ 

RxFIFOᵬԍ ̆ FIFOҬ ԍ ṿ̂ ENET_DMA_CTL

RTHCβ ̃̆ FIFOҬ׆ ₮ ̆ DMA Ȃ FIFO ₮

ҩ M̆AC └ Ḥ DMA └ ץ Ώ⌠ ҬȂ

Ҋ̆Ẋ ѿҩ FIFO₮ DMA ⌠ ̆↕ ᶏ ⌠ ̆ Ӟᴪ

ѿ ⌠ ҩ Ȃ ԍ Ḥ Ӟ ⌠ ᴪ DMA └ ̆

╠ № DMA ̆ ץ Ҋ MAC ҡ Ȃ 

RxFIFOᵬԍ Ữ ̂ ENET_DMA_CTL RSFDβ ̃ ̆DMA

RxFIFO ⌠ѿ ̆ ῒ ₮Ȃ Ҋ̆ MAC ҡ

̆ Ӈ DMA ᴪ ₮ ̆ Ȃѿ MAC ҉ ⌠

ᴪ ꜚ ȂMAC └ ӊ╠ᴪ▫ ╠ Ȃᴪ

̆ ↓ CRCṿȂ ̆MAC └

ᴪҡ Ȃ 

MAC  

ҩ  

ҍ TxFIFOҌ ̆ ԍ Ḥ ӊ ̆MAC ∞ץ ̆

ԋҩ ᴰ ѿҩ ҍ Ḥ ̆ RxFIFŎ ץ

ᴋ Ȃ 

 

Â ׆MAC ⌠EOFӊ╠ R̆xFIFO Ȃ↕MAC └ ᴪ ҩ ҡ ѿҩ ₮

Ȃ ₮ ⱴ1̕ 

Â RxFIFO Ữ ̆MAC ץ ҡ Ȃᵖ

ENET_DMA_CTL FERF FUFᵝ R̆xFIFOׅ ץ ᵞԍ

̕ 

Â RxFIFO ̆ Ҍ ҡ ֽ̆ DMA׆RxFIFO ₮

SOF ̆RxFIFOӞ ԅ ҡץ Ȃ 

 

MAC └ Һ ̂ ̃ Ả └ ̂ῃ ̃ Ȃ 

Â ̔  

MAC ̆ ԅ ᶏ ᵝ(ENET_MAC_FCTL

TFCENβ)̆ ң ’ ץ Ȃ ѿҩ 32β Ḥ

0x5555 5555̆ ῒז ԅ‖ Ȃң ’Ҭ̆ ѿ ᵝ

ENET_MAC_FCTLFLCB/BKPAᵝ ᶏ Ȃ ԋ ’ ̆
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MAC Ҭ̆RxFIFOҬ Ҍ ̆ ṿ

̂ENET_MAC_FCTHҬ RFAβ ̃̆ MAC ᵝ Ȃ

ᵝԅ̆ғ ⌠ ̆MAC Ḥ ץ ѿ Ῥ Ȃ

̆PHYᴪ ҩ Ȃ ̆RxFIFOҬ ԍ ԍ

ṿ̂ENET_MAC_FCTHҬ RFDβ ̃̆ ↕MACᴪῬ Ḥ ̕ ӊ̆↕MAC

ᵝ ̆ ץ ̆ҌῬ Ḥ Ȃ 

Â ῃ ̔ Ả  

ԍῃ M̆AC └ ᶏ ά Ả έ └Ȃ ᶏץ פ

Ảѿ Ῥ ̆ ‖ ₮ ’Ȃ ԅ ᶏ ᵝ

(ENET_MAC_FCTLTFCENβ)̆ ῃ Ҋ̆MACᴪ Ҋңץ ’Ҋ֟

Ả Ȃң ’№≢ҹ̔ 

1) ENET_MAC_FCTLFLCB/BKPAᵝ ᵝ̆ ѿҩ Ả Ȃ

ҩ Ả Ả ҹENET_MAC_FCTLҬPTMβ Ả ṿȂ

╠ ԅѿ Ả̆ᵖ ῤ̆ ‰ ԅ̆ Ҍץ

▼ᵩ Ả ԅ̆ ѿҩ Ả ץ

ԅȂ Ả ENET_MAC_FCTLҬ PTMβ ҹ 0̆

FLCB/BKPAᵝ ᵝ ̕ 

2) RxFIFOѿ ᴆҊ M̆ACᴪ ꜚ Ả Ȃ Ҭ R̆xFIFOҌẢ

̆ RxFIFOӞ ₮ RxDMĂ RxFIFO₮ ԍῒ

̆RxFIFOҬ ᴪ Ȃѿ RxFIFOҬ ԅ

ṿ̂ ENET_MAC_FCTHҬ RFAβ ̃̆MAC ѿҩ Ả ҹPTM

ᵝ ӈ ṿ Ả Ȃ Ả ӊ ̆MAC ꜚѿҩ ̆

ENET_MAC_FCTLPLTSβ ӈ̆ ⌠ԅ M̆AC

RxFIFOȂ RxFIFOҬ ׅ ԍ ṿ̆MAC Ῥ ѿҩ Ả

Ȃ RxFIFOҬ ԍ ṿ̆ ғENET_MAC_FCTLҬ DZQP

ᵝ ᵝ̆↕MAC ѿҩ Ả Ȃ ҩ Ả ԍ

Ả̆ ‰ Ȃ 

MAC Ҋ ̔ 

ῃ Ҋ̆MAC Ả ̆ Ả Ҭ Ả ̆ Ảѿ

Ῥ Ȃ ץ ENET_MAC_FCTLRFCENβ̆ ᶏ Ả

ⱳ Ȃ ᶏ ⱳ ̆↕MACᴪ ⌠ Ả Ȃ ᶏ ԅ ⱳ ̆MAC

⌠ Ả Ȃ ȁ ᵬ Ả MAC ≢Ȃ

Ả ̆ ⌠ѿҩ Ả ̆↕ Ả ⱴ ⌠ Ả ҬȂ

⌠ Ả ṿҹ 0̆ ↕ MACᴪẢ Ả ̆ Ȃ

ENET_MAC_FRMF PCFRMβṿ̆ ֓ ⌠ └ Ȃ 

 

ץ └ ΐ ⱳ ̆ ̆ ῀ ץ̆

ᶶ Ȃ 

Ҋ ԅ ᵬⱳ Ȃ 
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̔ ENET_DMA_CTL TSFDβ ҹΩ1Ω̂TxFIFO Ữ ̃̆

Ḡ TxFIFO ̆ ᶏ ⱳ Ȃ FIFO

ԍ ̆↕ֽֽ ῀IPv4 Ȃ 

ԅ IPv4ȁTCPȁUDPȁICMPȁIPv6ICMPv6 ̆ №≢ IETF RFC 

791ȁRFC 793ȁRFC 768ȁRFC 792ȁRFC 2460RFC 4443Ȃ 

Â IP  

ץ ṿҹ 0x0800IP ṿҹ 0x4̆↕ ῒҹ

IPv4 ᴪ ף ῤ ȂIPv6 Ҍ ̆

Ҍᴪ IPv6 ṿȂIP ӊ ̆ῒ ᴪΏ⌠ 0

IPHEβȂ Ҋ ’ ̆IPHE ᵝᴪ ᴆ Ω1Ὡ  

1) ԍIPv4 ̔ 

a) ⌠ ץ ṿҹ0x0800̆ᵖIP ṿҌ ԍ0x4̕ 

b) IPv4 ṿ ԍ ̕ 

c) IPv4 ṿ ԍIP 0x5̂20 ̃Ȃ 

2) ԍIPv6 ̔ 

a) ⌠ ץ ṿҹ0x86dd̆ᵖIP ṿҌ ԍ0x6̕ 

b) ῃ IPv6 ӊ╠ ȂIPv6 ‰ ҹ40 ̆

Ȃ 

Â TCP/UDP/ICMP 

№ IPv4IPv6( ) ∞ ̂TCPȁUDPICMP̃Ȃ 

Ҋץ ’ ̆ ⱳ ̆ Ҍ ֓ ̔ 

1) Ҍ IPv4 IPv6 ̕ 

2) ῃⱳ IP ( ῃ )̕ 

3) TCP/UDP/ICMPv4/ICMPv6 IP ̕ 

4) IPv6 Ȃ 

ᴪ TCPȁUDP ICMP ̆ ῀ Ȃ Ҋ2ץ

ᵬ ̔ 

1) Ҍ TCPȁUDP ICMPv6 ᴺ Ȃ Ẋ ῀ ṿȂ

Ҭ̆ ῀ ṿ̕ 

2) TCPȁUDP ICMPv6 ᴺ Ȃ ᴰ Ȃ

̆ ῀ᴰ Ȃ 

ӊ ̆ῒ ᴪΏ⌠ 0 IPPEᵝȂ Ҋ ’ ̆IPPE

ᵝᴪ ᴆ ô1ô̔ 

1) Ữ Ҋ̆ Ώ῀FIFOӊ╠ MAC └ ̕ 

2) ̆ᵖMAC׆FIFOҬ ₮ ԍIP Ҭ

Ȃ 

ԍ ̆Ҍᴪ ̆ӊ ᴪ ᾟ ҡ Ȃ
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⌠ ѿ ’̆ ṿҌᴪ ῀TCPȁUDP ICMP Ȃ ⌠ ԋ

’ׅ̆ ᴪ ῀ Ȃ 

̔ ̆ ԍ IPv4҉ ICMP ̆ ԍ ӈᴺ ̆

ҹ ῒ ̆ ῤ ҹ0x0000Ȃ 

ᵬⱳ Ҋ Ȃ 

ᵝENET_MAC_CFG IPFCOβ̆ ᶏץ Ȃ ץ

IPv4 ̆ ҍ IPv4 ῤ ץ ȂMAC

⌠ ץ 0x08000x86dd̆ ∞≢ IPv4 IPv6̆

ҩ Ӟ ԍ VLAN ≢ȂDMA ᵝ̂

0Ҭ IPHERR ᵝ̃ ԅ ̆ ᵝ ⌠ IP ₮ Ҋ

1̔  

Â IPv4 ṿҍῒ ῤ Ҍ ̕ 

Â ץ ṿ ҍIP Ҍ ̕ 

Â ⌠ ԍIPv4 ̆ IPv4/IPv6 ԍ20 Ȃ 

≢IP TCPȁUDP ICMP̆ TCPȁUDP

ICMP ױ Ȃ TCP/UDP/ICMPv6ᴺ ȂDMA

̂ 0 PCERRᵝ̃ ᵝ ԅ ̆ ᵝ

⌠ IP ₮ Ҋ 1̔  

Â TCPȁUDP ICMP ҍῒ TCPȁUDP ICMP ṿҌ ̕ 

Â ⌠ TCPȁUDP ICMP ҍIP ₮ Ҍ Ȃ 

Ҍ Ҋ↓ ’̔Ҍ IP ȁ ῃⱳ IP ȁIPv6

ץ Ҍ TCPȁUDP ICMP Ȃ 

MAC  

̆ ԍ ᴆ ᴆ ҍ Ȃ ENET_MAC_CFG

LBMβ ô1ô̆ ᶏץ MAC Ȃ Ҋ̆MAC ⌠

҉Ȃ ҹ῏ Ȃ 

27.3.3. DMA └  

ҹԅ⁞ CPU ̆ ԅץ Ғ DMA└ ̆ ԍ FIFO Ữӊ

ᴰ ȂCPU DMAӊ 2 Ȃ№≢ 1̔̃ ↓ ̂

̃ ̕2̃ └ Ȃ 

Ữ ↓ ⌠ ῤ Ȃ Ữ ̆ ץ

Ȃ 2ҩ ↓̆ѿҩ ᵬ ̆ ѿҩ ᵬ Ȃңҩ ↓

№≢ ENET_DMA_TDTADDRENET_DMA_RDTADDRҬȂ

ҩ ̂ 0-3̃ Ȃ ̆ ҩ ̂

0-3̃ Ȃ ҩ ץ 2ҩ Ữ Ȃ ↓

̆ ‗ ԋҩ ҹ ԋҩ Ữ ̆ Ҋѿҩ Ȃ
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MCU ῤ ̆ ץ ѿҩ ῃ №̆p Ҍᾛ Ҍ ԍ

ѿҩ Ȃ ↓ ץ ( ) ( ) ╠ Ȃ

1 RCHMᵝ TCHMᵝҹô1ô̆ ץ ̆

2 2Ҭ ̆ 3 3Ҭ Ҋѿҩ

̆ Ӟ ץ ҹ Ȃ 1 RCHM

ᵝ TCHMᵝҹô0ô̆ ץ ̆ 2/

2̆ 3/ 3Ҭ ̆ Ӟ ץ ҹ

Ȃ ᶏ ╠ ̆ Ҋѿҩ Ȃ ᶏ

̆ ԋҩ Ȃ ᶏ ̆ Ҋ Ҋѿҩ

̔ 

Ҋҩ  = ╠  + 16 + DPSL*4 

╠ ↓ ѿҩ ̆ Ҋ 0 TERMᵝ

1 RERMᵝץ ╠ ҹ↓ ѿҩȂ Ҋѿҩ

↓ ѿҩȂ Ҋ ץ 3 3 ṿ ↓ Ҭ

ѿҩ ȂDMAѿ ⌠ ᴪ ⌠Ҋѿҩ Ȃ 

27-6.  

 0

 1

 2

 n

 1

 2

 1

 2

 1

 2

 1

 2

 0

 1

 2

 1

 1

 1

Ҋѿҩ

ҹ ѿҩ

ҹ ѿҩ

....

 n

....

....

 

 

ץ DMA└ ̔ ̆ ̆ Ȃ

⌠ᴋ Ȃp ̆ DMA ᴰ Ṝ̆ ץ

Ȃ ԍ Ώ ӞҌѿ Ȃ ᶛ Ҋ̔ 

Â ᶛ̔ ҹ0x2000 0AB2̆ ᴰ 15 Ȃ ᵬ ̆

DMA ᴪ׆ 0x2000 0AB0 0̆x2000 0AB4 0̆x2000 0AB8 0̆x2000 0ABC 0x2000 

0AC0ᾢ 5ҩ ̆ᵖ FIFO Ṝ̆ᴪҡ 2ҩ (0x2000 0AB0

0x2000 0AB1) 3ҩ ̂0x2000 0AC1̆0x2000 0AC2 0x2000 0AC3̃Ȃ 
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Â Ώ ᶛ̔ ҹ0x2000 0CD2̆ ᴰ 16 Ȃ Ώ ᵬ ̆

DMA ᴪ׆ 0x2000 0CD0⌠0x2000 0CE0ᾢΏ5ҩ32ᵝ Ȃᵖ 2ҩ

̂0x2000 0CD0 0x2000 0CD1̃ 2ҩ ̂0x2000 0CE2 0x2000 0CE3̃ᴪ

 Ȃף

̔DMA└ ҌᴪΏᴋᵥ ⌠ ӈ ӊ Ȃ 

‖  

Ҭ̆TxDMAᴪᴰ ҍ 1Ҭ MAC└ Ȃ

╠ ̆ѿҩ ץ ҩ ѿҩ ̆ ѿҩ ץ ԍ ҩҌ

ҬȂ DMA└ 0 FSGβҹô1ô̆ ӇDMA ԅ ╠ Ữ

ѿҩ ̆ ѿҩ Ȃ DMA└

0 LSGβҹô1ô̆↕DMA ԅ ╠ Ữ ╠ ѿ № Ȃ ѿҩ

ѿҩ ̂ ҹ ԍѿҩ ԅ̃̆ FSGLSGβ

ᴪ ѿҩ Ҭ ᵝȂ 

Ҭ̆ ṿ Ȃ ԍ ̆

ᵬҍ ᵬҌ Ȃ ̆↕ҍ ᵌ ̆

ҹ 1Ҭ ṿȂ ̆↕

ԍ 1Ҭ ṿȂ ṿ ҹ 1Ҭ ṿ⁞

ᵞ2β ṿȂᶛ ̆Ẋ ҹ2048̆ ҹ0x2000 0001̆ ᵞ2β ṿ

ҹ0b01̆Ӈ ҹ2047ҩ ̆ 0x2000 0001̂׆ ̃⌠0x2000 07FFȂ 

⌠ԅѿҩ SOF̆↕DMA└ FSGβ ᵝ̆ ⌠ѿҩ EOF ↕̆LSGβ

ᵝȂ ṿ ̆ Ҋ ҩ ̆↕FSGLSGβ ҩ

Ҭ ᵝȂ ׆ 0 FRMLβ Ȃ׆

ᶏ ȂRxDMA Ҋѿ Ȃ 

TxDMA RxDMA ᴂ  

DMAᴂ ԅң ᴂ ԍ DMA ҍ └ ̔ ᴨᾢ

Ȃ ENET_DMA_BCTLDABβҹô0ô̆ ᴨᾢ ̆ TxDMARxDMA

Ṝ̆ ENET_DMA_BCTLRTPRβ ᶛ ῒ № Ȃ

DABβҹô1ô ᴨᾢ ̆ RxDMATxDMA R̆xDMA

ᴨᾢ Ȃ 

DMA  

DMAᴰ Ҭ₮ ԅ ̆ ӇDMA└ ҹ ԅѿҩ ̆ᴪ

┴Ả ᵬ̆ ENET_DMA_STATȂ ᵌ ̂ ̃

ӊ ̆ ᵝץ ∆ DMĂDMA ᵬȂ 

TxDMAҍ RxDMA └ ∆  

ᶏ DMA└ ӊ╠̆ Ҋ DMA ∆ ̔ 
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1) ENET_DMA_BCTL ῏ ̕ 

2) ENET_DMA_INTEN ̆ Ҍ Ҭ ̕ 

3) ↓ ↓ №≢Ώ῀ENET_DMA_TDTADDR

ҍENET_DMA_RDTADDR Ҭ̕ 

4) ῏ ̕ 

PHY׆ (5 ₮ ̆ SPDᵝ DPMᵝ ṿ̆ ̂ /ῃ

̃ ̂10Mbit/s 100Mbit/s Ȃ̃ ENET_MAC_CFG TEN RENᵝ ô1ô̆

ᶏ MAC ᵬ̕ 

6) ENET_DMA_CTL ᵝSTE ᵝSREҹô1ô̆ᶏ DMA Ȃ 

̔ HCLK ᵞ̆ ᾢᶏץ DMA ̆Ῥ ENET_MAC_CFG

RENβ ô1ô̆ץ ᾧRxFIFOꜚ Ṝ ₮Ȃ 

DMA  

╠ ̆ѿҩ №ץ Ҍ ῤ̆ ҩ Ȃ FSGβ ᵝ̆

╠ ҹ ̆ LSGβ ᵝ̆ ╠ ҹ Ȃ ԍ ╠

ῒז ̂LSGβҹô0ô ̃̆ TxDMA└ ֽḱ ῒDAVβȂ ѿҩ

ץ D̆MAᴪ ҩ Ḥ Ώ̆῀ ѿҩ 0 Ȃ

׆ Ữᴰ ⌠FIFŎ ̆ᵖ ҉ TxDMA ‗

̔ Ữ Ȃ FIFOҬ ԍ ṿ ̆

₮⌠MAC Ȃ Ữ ҩ ᴰ῀FIFO FIFO Ῥ ₮

MAC Ȃ 

DMA  

Ҭ ԋ ᵬ 

ENET_DMA_CTLҬOSFβҹô0ô̆↕ ҹ̔ ᾢ ̆ ׆

Ữ Ώ⌠FIFŎῬ MAC⌠ ҉̆

Ώ Ȃ 

҉ TxDMA ‰ ̆ᵖ HCLK ԍTX_CLK̆ ңҩ

ᵞȂ 

ҹ ᾧ҉ ’̆ OSFβ ᵝȂ ’Ҋ̆ ԋ Ҍץ

ѿ Ḥ Ώ ̆ ᾢ ῤ ԋ ̆ ױ FIFOȂOSFⱳ

ֽ ң ӊ ᵬ Ȃ 

TxDMAᵬ (A)̂ ̃̔ OSF 

Ҋ̆TxDMA└ ᵬ Ҋ̔ 

1) ∆ ⌠ ̆ ( 0-3) ̆ 0

DAVᵝҹô1ô̕ 

2) ENET_DMA_CTL STEᵝ ҹô1ô̆ᶏ TxDMA └ ̕ 

3) TxDMA └ ↓ Ȃ TxDMA ⌠
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0 ᵝDAVҹ0̆ ԅ ̆↕ └ ᴪ ᴰ ῀ ̆

ENET_DMA_STAT Ҍ ᵝ(ᵝ2) Ҭ ᵝ(ᵝ16)ҹô1ôȂ

ԍ ̆↕ └ ᵬ 8̕ 

4) ⌠ ᵝ DMA (DAVᵝ ô1ô)̆ ӇDMA׆

Ҭ ₮ ץ ̕ 

5) DMA׆ῤ Ҭ ₮ ῀TxFIFO̕ 

6) TxDMA └ ᴪѿ ↓ ⌠ ᴰ ₮ ̂LSGᵝ ᵝ Ȃ̃ ╠

LSGᵝҹô0ô̆↕ ῀TxFIFOӊ ̆ DAVᵝ ῏ץ ҩ

Ȃ TxDMA └ Ώ ץ̆ IEEE 1588 ṿ̂ ᶏ ԅ

ⱳ ̃̕ 

7) ҩ ץ ֽ̆ 0ᵝ INTCҹô1ô̆ ᵝ

̂ENET_DMA_STAT Ҭ TSᵝ̃ᴪ ᵝȂ ᶏ ԅDMAҬ ̆ ῀

Ҭ Ȃ DMA └ 3̆ Ҋѿ ̕ 

8) Ҋ̆ ᶏ ENET_DMA_TPENΏ῀ᴋ ṿ̆

₮ ᵝ T̆xDMA ⌠ ̆ Ȃ └ ᵬ ⌠

3Ȃ 

TxDMAᵬ (B)̔OSF 

ᵬ ԋ (OSF)Ҋ̆TxDMAץҌ ⌠╠ѿ Ḥ Ώ ̆ Ҋѿ Ȃ

ԍMAC ̂10Mbit/s100Mbit/s̃̆ ’OSF ץ

Ȃ ENET_DMA_CTLᵝOSFҹô1ô̆ ῀ ȂDMA ╠ѿ ̆

Ҍ ⌠╠ѿ Ώ ̆ ԋ ̆ ԋ

DAVβҍFSGβ 1̆ ӇTxDMA ԋ ῒ ῀MAC FIFOȂ 

OSF Ҋ̆TxDMA ᵬ Ҋ̔ 

1) TxDMA 1-6 ᵬ̕ 

2) DMAҌ ⌠῏ ╠ѿ ѿҩ ̂LSGᵝҹô1ỗ̆ Ҋѿҩ ̕ 

3) ⌠ DMA (DAVᵝҹô1ô)̆ Ӈ ׆ Ҭ Ҋ

ѿ Ȃ DAVᵝҹô0ôDMAҌ ҩ ̆↕TxDMA ῀ ⌠

7̕ 

4) TxDMA └ ᴪѿ ↓ ⌠ ᴰ ₮ Ȃ ѿҩ ҩ

̆↕Ҭ ᴪ ӊ ῏ ̕ 

5) TxDMA ╠ѿ Ḥ ̂ ᶏ ԅ ⱳ ̃̆ ⌠ Ḥ

̆DMAᴪ DAVᵝҹô0ô Ḥ Ώ῀ 0̆ ֜

CPU ᵬ̕ 

6) ҩ ץ ֽ̆ 0ᵝ INTCҹô1ô̆ ᵝ

̂ENET_DMA_STAT Ҭ TSᵝ̃ᴪ ᵝȂ ᶏ ԅDMAҬ ̆ ῀

Ҭ Ȃ ╠ѿҩ Ḥ ↕ ⌠ 3Ȃ Ҋ ̆TxDMA

῀ ̆ ⌠ 7̕ 

7) Ҋ̆ TxDMA ⌠ѿҩ Ḥ ̂ ᶏ ԅ

̃̆ ↕TxDMA ֓Ḥ Ώ῀ ̆ DAVᵝ Ȃ

῏ Ҭ ᵝ ⌠ Ả ̕ 

8) Ҋ̆ ᶏ ENET_DMA_TPENΏ῀ᴋ ṿ ₮Ҭ
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ᵝ T̆xDMA ⌠ ̆ Ȃ └ ᵬ

Ḥ ⌠ 1 2Ȃ 

 

╠ IEEE 802.3̆ѿҩ Ҋץ № ̔╠ ̆

SFD̆ DĂ SĂ QTAG╠ ̂ ̃̆ / LT̆ ̆PADᾟ ̂

̃̆ ↓FCSȂ 

╠ MAC ꜚ ̆ Ữ ̆ ̆

QTAĜ ̃̆ / ̆ ̆ ᾟ ̂ ̃̆ ↓̂ Ȃ̃

ᾟᵝ̆ Ҭ Ữ ᾟᵝ ↓ №̆↕ ꜚ ↓

ᾟᵝⱳ Ȃ ֽ ↓̆ Ҭ Ữ ↓ №̆↕

ꜚ ↓ȂDPADβ DCRCβ ԍ ᾟᵝ ↓ ꜚ Ȃ 

 

ᴰ DMAᴪҌ ̆ Ҋ ’ ̆ᴪ DMA῀

̆ Ả Ȃ ╠ ҹ Ả╠ ѿҩ Ȃ 

Â DMA ⌠ 0 DAVᵝҹ0̆ CPU ̆↕ᴪ ῀ ̆

Ả Ȃ ENET_DMA_STAT Ҭ ᵝNI Ҍ ᵝ

TBUҹô1ô̕ 

Â ҬMAC FIFOҹ ̆ ⌠ԅ Ҋ Ȃ ’Ҋ̆

ENET_DMA_STAT Ҭ ᵝAI Ҋ ᵝTUҹô1ô̆

Ḥ Ώ῀ 0Ȃ 

IEEE 1588 TxDMA  

TTSENβҹô1ô̆↕ᶏ ԅIEEE1588ⱳ ȂTxDMA└ ᴪ ̆

Ώ῀ 2 3 TTMSSβҹô1ôȂ 

TxDMA  

TxDMA ᵣ 4ҩ32β ̆ 0~ 3Ȃ 0~

3 ᵝ ӈ Ҋ̔ 

̔ ѿҩ ҩ ̆↕ ԍ └ᵝ̂ ԅINTCβ̃ ѿҩ

Ȃ Ḥ ̂ ᶏ ԅ ⱳ ̃ Ώ ⌠ ѿҩ Ȃ 
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27-7.  

└

31 0

0

‖ 1/21

‖ 1  / ᵞᵝ2

‖ 2 Ҋѿҩ  / ᵝ3

 

Â 0 

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

DAV INTC LSG FSG DCRC DPAD TTSEN Ḡ  CM[1:0] TERM TCHM Ḡ  TTMSS IPHE 

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 

ES JT FRMF IPPE LCA NCA LCO ECO VFRM COCNT[3:0] EXD UFE DB 

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

 

ᵝ/ᵝ    

31 DAV DAVᵝ 

DMAᴪ ᴰ ῃ ץ₮ ᵝ

ô0ôȂ ѿҩ ᵝԍ ҩ Ҭ ̆ ѿҩ DAVᵝ̆

DAVᵝῃ ô1ôץ ̆ ô1ô 

0̔ CPU  

1̔ DMA  

30 INTC Ҭ ᵝ  

LSGᵝ ᵝ ̆ ᵝ Ȃ 

0̔ ̆ENET_DMA_STAT TSᵝҌ ᵝ 

1̔ ̆ENET_DMA_STAT TSᵝ ᵝ 

29 LSG № ᵝ 

ᵝ ѿҩ№  

0̔ Ҭ ѿҩ№  

1̔ Ҭ ѿҩ№  

28 FSG ѿ№ ᵝ 

ᵝ ѿҩ№  

0̔ Ҭ ѿҩ№  

1̔ Ҭ ѿҩ№  

27 DCRC Ҍ CRCᵝ 

FSGᵝ ᵝ ̆ ᵝ Ȃ 

0̔MAC ᴰ ꜚ ῀ CRC  
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1̔MACҌ ᴰ ꜚ ῀ CRC  

26 DPAD Ҍ ᾟᵝ 

FSGᵝ ᵝ ̆ ᵝ Ȃ 

0̔DMA ᴰ ꜚ ⱴ ᾟ ̆ ғ ῀ CRC ṿȂ ᾟ ̆CRCᴪ

῀̆ DCRCᵝ ṿȂ 

1̔MACҌ ᴰ ꜚ ᾟ  

̔ ᴰ ԍ 64 Ȃ 

25 TTSEN ᶏ ᵝ 

FSGᵝ ᵝ ̆ ᵝ Ȃ 

0̔ ⱳ  

1̔ ENET_PTP_TSCTL TMSENᵝҹô1ô̆ᴰ IEEE1588 ᴆ

ⱳ ᶏ Ȃ 

24 Ḡ  Ḡ ᵝṿȂ 

23:22 CM[1:0] ῀ ᵝ 

0x0̔Ҍ ῀  

0x1̔ ᶏ ᴆ IP ῀ 

0x2̔ᶏ ᴆ IP ῀̆ᵖ Ҍ ᴺ  

0x3̔ᶏ ᴆ IP ῀̆Ӟ ᴺ  

21 TERM ᵝ 

ᵝֽ Ҋᶏ ̆ғ TCHMᵝΐ ᴨᾢ  

0̔ ╠ Ҍ ↓ ѿҩ 

1̔ ╠ ⌠ ↓ ѿҩ̆DMA ↓  

20 TCHM ԋ ᵝ 

ᵝ Ҋᶏ Ȃ ᵝҹô1ô̆ TB2S[12:0] ṿȂ 

0̔ ԋҩ ԋ  

1̔ ԋҩ Ҋѿҩ ̆ Ҍ ԋҩ  

19:18 Ḡ  Ḡ ᵝṿȂ 

17 TTMSS ᵝ 

LSGᵝ ᵝ ̆ ᵝ Ȃ 

0̔ Ḥ  

1̔ Ҋԅ ̆ 2

3 Ȃ 

16 IPHE IP ᵝ 

Ҋ↓ᴋ ѿ ’̆↕֟ IP ̔ 

IPv4 ̔ 

1) ṿ ԍ 0x5 

2) ṿҍ Ҍ  

3) ṿҍ / ṿҌ  
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IPv6 ̔ 

1)Һ Ҍ 40  

2) ṿҍ / ṿҌ  

0̔ IP  

1̔MAC ԅ IP  

15 ES  

ᵝҹҊ↓ᵝ ñ ò̔  

IPHE̔IP  

JT̔Jabber  

FRMF̔  

IPPE̔IP   

LCA̔ ҡ  

NCA̔  

LCO̔ ‖  

ECO̔ ‖  

EXD̔  

UFE̔ Ҋ  

14 JT Jabber ᵝ 

ᵝֽ JBDᵝ ᵝ ᴪ ô1ô 

0̔ Jabber  

1̔MAC ԅ Jabber  

13 FRMF ᵝ 

1 ̆ TxFIFOҬ  

12 IPPE IP ᵝ 

ᴪ IPv4 IPv6 ṿҍ ⌠ TCPȁUDP

ICMP ̆Ҍ ô1ô 

0̔ IP  

1̔MAC ԅ IP TCPȁUDP ICMP IP  

11 LCA ҡ ᵝ 

̆ CRSḤ ѿҩ ѿҩ҉ץ Ҭҹ ̆ ғ

‖ ̆↕ ҡ  

ᵝ Ҋ  

0̔ ҡ  

1̔ Ṝ ԅ ҡ  

10 NCA ᵝ 

0̔PHY ᶶ Ḥ  

1̔ Ṝ PHY ᶶ Ḥ  

9 LCO ‖ ᵝ 

‖ 64 ̂ ╠ ̃ ӊ ̆↕ ’ ᵬ ‖  

0̔ ‖  
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1̔ ԅ ‖  

̔ ₮ ᵝ UFE ô1ô̆ ᵝ  

8 ECO ‖ ᵝ 

MAC RTD(Ҍ )ᵝҹô1ô̆ Ӈ ѿ ‖ ̆ ᵝ

ô1ô 

MAC RTD(Ҍ )ᵝҹô0ô̆ Ӈ 16 ‖ ̆

ᵝ ô1ô 

ᵝ ᵝ̆↕Ҭ ╠  

0̔ ‖  

1̔ ԅ ‖  

7 VFRM VLAN ᵝ 

0̔ ҹ  

1̔ VLAN  

6:3 COCNT[3:0] ‖ ᵝ 

ECOᵝҹ 0 ̆ ᵝ Ȃ 

4ᵝ ṿ ԅ ₮ ╠₮ ‖ Ȃ 

2 EXD ᵝ 

MAC ᵝ DFCҹô1ô  

0̔  

1̔ ԍ 3036  

1 UFE Ҋ ᵝ 

Ҋ ԍ׆ Ữᴰ ⌠ FIFO ̆ DMA

Ṝ ⌠ԅ Ȃ ῀ ̆ ENET_DMA_STAT

Ҋ ᵝ TU(ᵝ 5) ᵝ TS(ᵝ 0) ô1ô 

0̔ Ҋ  

1̔ ԅ Ҋ ̆MACҬ  

0 DB ᵝ 

ᵝ ԅ ԍ ᶶ Ḥ CRS MAC ӊ╠ ̆

 

ᵝ Ҋ  

0̔  

1̔MAC ԅ ̆  

Â 1 

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

Ḡ  TB2S[12:0] 

 rw 

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

Ḡ  TB1S[12:0] 

 rw 
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ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:16 TB2S[12:0] 2  

ԋҩ ץ) )Ȃ 

15:13 Ḡ  Ḡ ᵝṿȂ 

12:0 TB1S[12:0] 1  

ѿҩ ץ) )Ȃ 

Â 2 

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

TB1AP/TTSL[31:16] 

rw 

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

TB1AP/TTSL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 TB1AP/TTSL[31:0] 1 / ᵞ32ᵝ  

ӊ╠̆ ֓ᵝ 1 (TB1AP)̆ ⌠

̆DMA ץ ױ ᵞ32ᵝȂ 

֓ᵝ ṿ 1 (TTSL) ̆ ҌẠ └Ȃ 

֓ᵝ ṿ ᵞ 32ᵝ(TB1AP) ̆ ╠ TTSENᵝ LSGᵝ

ᵝȂ 

Â 3 

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

TB2AP/TTSH[31:16] 

rw 

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

TB2AP/TTSH[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 TB2AP/TTSH[31:0] 2 (Ҋҩ )/ 32ᵝ  

ӊ╠̆ ֓ᵝ 2 (TB2AP)̆

Ҋѿҩ ̂ ‗ Ȃ̃ ⌠ D̆MA

ץ ױ 32ᵝ TTSHȂ 

֓ᵝ ṿ 2 (TCHM=0)̆ ҌẠ └Ȃ 

֓ᵝ ṿ Ҋҩ (TCHM=1)̆ ֓ᵝ Ȃ ֓
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ᵝ ṿ 32ᵝ ̆ ╠ TTSENᵝ LSGᵝ ᵝȂ 

DMA  

҉₮ ѿҩ Ṝ̆MAC Ȃ ̆ ᵬ̆ ҩ

↕̆MAC RxFIFO Ҍ̆ᴪ ῒ RxDMA Ȃ

ҩ ԅ ̆↕ῒ Ҍ ᴆ ᴪ Ȃ Ҋ̆

ҩ ᴆ ԍ ԍ ṿȂ Ữ Ҋ̆ ҩ ᴆ

FIFO῀ԅ Ȃ Ҭ̆ Ҋᴋץ ѿ ’ ̆ ҡ RxFIFO

Ҭ ̆ ғҌ ̔1̃ RxFIFOҬ ԍ64 Ȃ2̃ Ҭ ԅ‖ Ȃ

3̃ ╠ Ȃ 

ᴆ ̆RxDMA└ RxFIFOҬᴰ׆ ⌠ ҬȂ ╠ Ҭ

ԅ ↕̆ RxDMA└ Ώ Ṝᴪ 0Ҭ FDESβ ᵝ̆

ץ ҩ Ҭ Ữ ѿ №Ȃ ╠ Ҭ ԅ ̆↕ RxDMA└

Ώ Ṝᴪ 0Ҭ LDESβ ᵝ ץ̆ ҩ Ҭ Ữ

ѿ №Ȃ ԍ F̆DESβ LDESβᴪ ѿҩ

Ҭ ᵝȂ ⌠ԅ ̆ ╠ Ҍ ץ Ữ ҩ R̆xDMA

Ҋѿҩ ̆ ҉ѿҩ 0 DAVβ ῏ץ ҉ҩ Ȃ

LDESβ ᵝ ̆ ῒז Ӟᴪ ̆ ғENET_DMA_STATҬ RSβ ᵝ

̂ DINTC=0RSβ ᵝ̆ DINTC=1RSβ Ҍᴪ ᵝ Ȃ̃ ⌠ѿҩ ̆

DAVβҹô1ô̆↕ ҉ RxDMA└ ᵬȂ DAVβҹô0ô̆↕DMA

└ ῀ ̆ ENET_DMA_STATRBUβҹô1ôȂ ↓

╠ṿ̆ ₮ ᵬҹ Ȃ 

DMA  

RxDMA└ ᵬ Ҋ̔ 

1) DMA ∆ ̆ 0 DAVᵝҹô1ô̕ 

2) ENET_DMA_CTL SREᵝ ҹô1ôᶏ̆ RxDMA └ ȂDMA ῀ ̆

ᴪ׆ENET_DMA_RDTADDR ↓ Ȃ

DAVᵝҹ1̆↕ ╠ Ȃᵖ ⌠ ⌠ CPU

ᵬ Ҍ (DAV=0)̆↕DMA ῀ ̆ ⌠ 9̕ 

3) DMA (DAV=1)̆ Ӈ └ᵝ

ᴪ DMA ̕ 

4) ⌠ ̆ RxFIFO׆ ᴰ ⌠ ̕ 

5) ᴰ ̆ └ ᴪ׆ ↓Ҭ Ҋѿҩ  ̕

6) ╠ ᴰ D̆MA ᵬ ⌠ 7Ȃ ╠ ᴰ ( ⌠ EOF)̆

↕ ң ’̔ 

͠ Ҋѿҩ DAVᵝҹô0ôȂ ⱳ ᶏ ̆↕RxDMA └

0 ᵝDERRᵝ ᵝȂ RxDMA └ ╠ DAVᵝ

῏ץ ̆ ⱳ ᶏ ᵝLSGᵝ̂ ᶏ ↕ ᵝ

LSĞ ӊ↕Ҍ ᵝLSG̃Ȃӊ DMA ᵬ ⌠ 8̕ 
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͠ Ҋѿҩ DAVᵝҹô1ôȂ ӇRxDMA DAVᵝ ῏ץ ╠ ̆ӊ

ᵬ 4Ȃ 

7) ᶏ ԅIEEE 1588 ⱳ ̆ DMA └ ᴪ ᵞᵝ

ᵝ̂ ᴆ̃̆№≢Ώ῀ ╠

2 3Ȃ DMA MAC׆ Ḥ Ώ῀ 0̆

DAVᵝ ô0ô̆ LSGᵝ ô1ô̕ 

8) DAVᵝҹô1ô̆↕RxDMA └ ᵬ ꜚ 4Ȃ DAVᵝҹô0ó̆↕

RxDMA └ ῀ ̆ ENET_DMA_STAT RBUᵝҹ1Ȃ ᶏ ԅ

ⱳ ̆↕ DMA ῀ ӊ╠̆ └ ᴪ ̕ 

9) Ҋ̆ ң ₮ Ȃѿ ᶏ

ENET_DMA_RPENҬΏ῀ᴋ ṿȂ ѿ RxFIFO ⌠Ҋѿ ̆

Ҋ ̆ ԍ ṿ̆ Ữ Ҋ̆ ⌠ ҩ

Ȃ DMA ₮ Ả ̆DMAᴪ Ҋѿҩ ̆ ⌠ 2Ȃ 

 

Ҋ↓ ᴆᴋ ѿҩ ҩ̆DMAᴪ ̔ 

Â ENET_DMA_CTL /Ả ᵝSRE׆ô0ôҹô1ô̆ᶏDMA └ ῀

Ṝ̕ 

Â ╠ ҩ ̂ ԍ ҹ 1̆ ԍ ҹ 1 2̃Ҍ ץ

ҩ ̆Ӟ ⌠ ӊ╠̆ ╠ ̕ 

Â ѿҩ ᴰ ⌠ ӊ ̆ ╠ ῏ ӊ╠̕ 

Â ̆MAC ⌠ ̕ 

Â ᶏ ENET_DMA_RPENΏ῀ᴋ ṿȂ 

⌠  

̆ ⌠ѿҩ ̆ ғ ᴆ ̂ ᴆ ҉ ̃̆ RxDMA

Ȃ 0 DAVβҹô1ô̆↕RxDMA└ ₮ ̆

Ȃp 0 DAVβҹô0ô↕̆ ץ ENET_DMA_CTL

ҬDAFRFβ RxFIFOҬ Ȃ DAFRF=0̆↕RxDMA└ ҡ

FIFO ̆ ҡ MSFCⱴ1Ȃ DAFRF=1̆↕ ץ ҡ RxFIFO

̆ RxFIFŎҡ MSFCṿҌᴪ ⱴȂ DAVβ ҹô0ô̆

ENET_DMA_STATҬ RBUβ ᵝ̆RxDMA└ ׅ ԍ Ȃ 

IEEE1588 RxDMA  

ᶏ ԅIEEE 1588ⱳ ↕̆MAC└ ᴪ ӊ D̆MA̓͂

ӊ╠̂DAVβ ô0ỗ̆ Ώ῀ 2 3Ȃ 

RxDMA  

RxDMA ᵣ 4ҩ32β ̆ 0~ 3Ȃ 0~

3 ᵝ ӈ Ҋ̔ 
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27-8.  

└

31 0

0

‖ 1ȁ2 ץ̆ └1

‖1 / ᵞᵝ2

‖ 2 Ҋѿҩ / ᵝ3

 

Â л 

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

DAV DAFF FRML[13:0] 

rw rw rw 

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

ERRS DERR SAFF LERR OERR VTAG FDES LDES IPHERR LCO FRMT RWDT RERR DBERR CERR PCERR 

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

 

ᵝ/ᵝ    

31 DAV ᴆᵝ 

ᵝ ԅ DMA └ ץ ȂDMAᴪ

ץ ᵝ ô0ô 

0̔ CPU  

1̔ DMA  

30 DAFF ᵝ 

0̔  

1̔  

29:16 FRML ᵝ 

֓ᵝ ԅᴰ ⌠ ῀ Ȃ LDESβҹ1ғDERRβҹ

0 ̆ ᵝ Ȃ LDESβ ᵝERRSβ ҹô0ô̆↕ ֓ᵝ ╠

ᴰ ⌠ῤ  

̔ ṿҹ0 ԍ ̂ᶛ FIFO₮ Ҭꜚ ḱ

ԅ ṿ̆ ’ ̃ Ώ῀FIFOҌ Ȃ 

15 ERRS ᵝ 

LDESβ ᵝ ̆ ᵝ Ȃ 

ᵝҹҊ↓ᵝ ñ ò̔  

DERR̔  

OERR̔ ₮  

LCO̔ ‖  

RWDT̔  

RERR̔  
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CERR̔CRC  

IPHERR = 0, FRMT = 1ғPCERR = 1̔  

IPHERR = 1, FRMT = 1ғPCERR = 0̔  

IPHERR = 1, FRMT = 1ғ PCERR = 1̔  

14 DERR ᵝ 

LDESβ ᵝ ̆ ᵝ Ȃ 

╠ ԍ DMA Ҋѿҩ ̆

 

0̔  

1̔ ԅ  

13 SAFF ᵝ 

0̔ Ԋᴆ 

1̔  

12 LERR ᵝ 

FRMTᵝҹô0ô̆ ᵝ Ȃ 

ᵝ ԅ ⌠ ץ / ṿ ҍ Ȃ 

0̔  

1̔ ԅ  

11 OERR ₮ ᵝ 

RxFIFO ԅ ₮̆ № ᴰ ⌠ ῀ ̆ ₮ ᵝ ᵝ 

0̔ ₮  

1̔ ԅRxFIFO₮̆  

10 VTAG VLAN ᵝ 

0̔ VLAN  

1̔ ╠ ҹVLAN 

9 FDES ѿҩ  

ᵝ ╠ ԅ ѿ № 

0̔ ╠ ѿ № 

1̔ ╠ ԅ ѿ № 

8 LDES ѿҩ  

ᵝ ╠ ԅ ѿ № 

0̔ ╠ ѿ № 

1̔ ╠ ԅ ѿ № 

7 IPHERR IP  

0̔ IPv  

1̔ ԅIPv4 IPv6 Ȃ ԍץ IP

ṿҌ ̆IPv4 Ҍ ץ IP Ҍ  

6 LCO ‖ ᵝ 

ᵝ ⌠64 ԅ‖  
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ᵝֽ Ҋ  

0̔ ‖  

1̔ ԅ ‖  

5 FRMT  

0̔ ⌠ IEEE802.3  

1̔ ⌠ ץ ץ̂ / ṿ ԍ ԍ0x0600̆

⌠ Ҍ ԍ14 ̆ ᵝ Ȃ̃ 

4 RWDT  

WDD=0̆ ᵝ ⌠ 2048  

WDD=1̆ ᵝ ⌠ 16384  

0̔  

1̔ Ҭ ԅ ̆ ╠  

3 RERR  

ᵝ Ҭ̆ RX_DVḤ ⌠ Ḥ RX_ER 

0̔  

1̔ ԅ  

2 DBERR Dribbleᵝ  

ᵝ ⌠ Ҭ ̆ MII ᵝ Ȃ 

0̔ Dribbleᵝ  

1̔ ԅDribbleᵝ  

1 CERR CRC  

ᵝ ↓ ҍ ᴆ Ҍ ̆ LDESᵝҹô1ô

ᵝ Ȃ 

0̔ CRC  

1̔ ⌠ ԅCRC  

0 PCERR  

0̔  

1̔ ᴆ TCPȁ UDP ICMP ҍ ⌠ TCPȁ UDP ICMP

ṿҌ Ȃ 

ץ⌠ IPv4IPv6 ṿҌ ̆ ᵝӞᴪ

Ľ1Ľ 

27-9. 0 ԅ 0ҬᵝIPHERRȁFRMTȁPCERRṿ ӈ  ̔

27-9. 0  

ᵝ7: 

IPHERR 

ᵝ5:  

FRMT 

ᵝ0: 

PCERR 
 

0 0 0 IEEE802.3̂ ṿ ԍ0x0600 ̃ 

0 0 1 
IPv4/IPv6̆ ⌠IP ̕ ԍҌ

̆  
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0 1 0 IPv4/IPv6 ̆ ⌠  

0 1 1 

IPv4/IPv6̆ ⌠ Ȃ 

̔ 

1) ṿҍ Ҭ ṿҌ  

2) ṿҍ Ҍ  

1 0 0 Ḡ  

1 0 1 
̂ / ṿ ԍ ԍ0x600̃ ̆ᵖ IPv4/IPv6

̆Ҍ  

1 1 0 

IPv4/IPv6̆ ⌠ Ȃ 

̔ 

1) ṿҍ Ҭ ṿҌѿ  

2) ṿҍ ṿҌ  

3) IP Ҍ  

1 1 1 IPv4/IPv6̆ ⌠IP  

Â 1 

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

DINTC Ḡ  RB2S[12:0] 

rw  rw 

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

RERM RCHM Ḡ  RB1S[12:0] 

Rw rw  rw 

 

ᵝ/ᵝ    

31 DINTC ῏ Ҭ  

0̔ ENET_DMA_STAT RSᵝ(ᵝ 6)ᴪ 1̆ ᶏ ԅ

Ҭ ↕ᴪ Ҭ  

1̔ ⱳ ̆ENET_DMA_STAT RSᵝ(ᵝ 6)Ҍᴪ 1̆

Ҭ ӞҌᴪ  

30:29 Ḡ  Ḡ ᵝṿȂ 

28:16 RB2S[12:0] 2  

2 ץ) ҹ ᵝ)Ȃ ҹ 4 Ṑ Ȃ ֓ᵝ

RCHMᵝҹô1ô  

15 RERM  

ᵝ ⌠ ↓ Ҭ ѿҩ Ҋ̆ҩ ꜚ ↓

 

0̔ ╠ Ҍ ѿҩ  

1̔⌠ ↓ ѿҩ  

14 RCHM ԋ  

0̔ ԋҩ ԋ  

1̔ ԋҩ Ҋѿҩ ̆ ᵝֽ Ҋᶏ Ȃ
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RBS2[12:0] ṿȂ 

̔ RERM=1̆↕ ᶏ ᵝ ᵝ̆Ҋҩ Ӟ ↓  

13 Ḡ  Ḡ ᵝṿȂ 

12:0 RB1S[12:0] 1  

1 ץ) ҹ ᵝ)Ȃ 

Â 2 

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

RB1AP/RTSL[31:16] 

rw 

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

RB1AP/RTSL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 RBAP1/RTSL[31:0] 1 / ᵞ 32ᵝ 

֓ᵝ 2ҩⱳ ̔ ‖ 1 (RB1AP) ᵞ 32ᵝ(RTSL)Ȃ 

RB1AP̔ DMA └ ӊ╠̆ ᵝҹ 1 Ȃ ᵝ

RB1SҌҹô0ô̆↕ ᵝ Ữ Ȃ ҌẠ

└Ȃ 

RTSL̔ ᶏ ԅ ⱳ LDESᵝҹô1ô̆ ԅ ̆

ғ ᵝԅ ᶏ ᵝ̆↕ DMAᴪ ᵞ 32ᵝΏ῀ ֓ᵝȂ

ᵝ ᶏ ᵝ̆↕ ֓ᵝᴪḠ RB1AP ṿȂ 

Â 3 

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

RB2AP/RTSH[31:16] 

rw 

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

RB2AP/RTSH[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 RB2AP/RTSH[31:0] 2 ( Ҋѿҩ )/ 32ᵝ 

֓ᵝ 2ҩⱳ ̔ ֓ᵝ ‖ 2 Ҋҩ

(RB2AP)̆ 32ᵝ(RTSH) 

RB2AP̔ DMA └ ӊ╠̆ ᵝҹ 2

(RCHM=0) Ҋҩ (RCHM=1)Ȃ RCHM=1̆ғ RERM=1̆↕

֓ᵝȂ 

Ҋҩ ̆↕ ҹ ̆ ῒז └ ᴆȂ 

RTSH̔ ᶏ ԅ ⱳ № LDESᵝҹô1ô̆
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ԅ ̆ ғ ᵝԅ ᶏ ᵝ̆↕ DMAᴪ 32ᵝΏ῀

֓ᵝȂ ᵝ ᶏ ᵝ̆↕ ֓ᵝᴪḠ RB2AP ṿȂ 

27.3.4. MAC ̔MSC 

ҹԅԅ ’ ≠̆ ѿ ῏ Ȃ ֓MAC

ҹMAC (MSC)Ȃ òENET òҬ ֓ ⱳ Ȃ 

₮ Ҋ ȁ ȁ ҡ ȁ (Deferral) ȁ ‖ ̆ ‖

jabber ’ ̆ ץ ҹľ Ŀ̆MSC ᴪ ꜚ Ȃ 

₮ ȁCRC ȁ ȁ ȁ ₮ MII_RX_ER ҉

Ḥ ’ ̆ ץ ҹľ Ŀ̆MSC ᴪ ꜚ ȂῒҬ̆CRC

CRC ҍ ↓ṿҌѿ ̆ ԍ64 ̆ ṿ

ҍ ⌠ Ҍ ̆ ₮ ṿ IEEE 802.3 ṿ̆ ԍ

ṿҹ1518 ̆ ԍVLAN ṿҹ1522 Ȃ 

̔ ҡ ԍ6 ( ⌠ ) ̆MSC

Ӟᴪ Ȃ 

27.3.5. ̔WUM 

ץ ң ׆ Ȃ№≢ҹ Magic Packet

Ȃҹԅ⁞ ⱳ ̆ ᶏҺץ ץ ῀ᵞⱳ ׆̆ Ảץ HCLK

ꜚ ץ Ȃᵖ ꜚ ᵬ̆ץ Ȃ

ENET_MAC_WUM PWDβ 1̆ ץ↕ ῀ᵞⱳ Ȃ ᵞⱳ Ҋ̆

MACᴪҡ ̆ ⌠ ₮ᵞⱳ Ȃ ץ ҉ ң ₮ᵞⱳ

Ȃ ENET_MAC_WUM WFEN1̆ ץ ⌠ ץ ̆

ENET_MAC_WUM MPEN1̆ ץ ⌠Magic Packetץ

Ȃ ᴋѿҩ ⱳ ᶏ ̆ѿ MAC ⌠ ץ̆ ֟ ѿҩ

Ҭ ̆ ₮ᵞⱳ Ȃ 

 

ENET_MAC_WUM WFEN1 ᶏץ Ȃ MACԍᵞⱳ ғ̆

ᶏ ᵝҹô1ô̆MACᴪ Ȃ ῀ ԅ פ ̆

ғ CRC-16ҍ ῀ ↕̆ ҹ ⌠ ̆ MAC ᵬȂ

Ḃ ԅ512 ̆ CRCṿ̆ ׅ ҹ Ȃ

⌠ ᴪ ENET_MAC_WUM WUFRβ 1Ȃ Ҭ

̆ Ӈ ֟ ѿҩWUMҬ Ȃ 

Magic Packet  

ѿ Magic Packet̂ AMDῈ ñMagic Packetò̃ȂѿҩMagic 

Packetѿ ̆Ғ ԍ Ȃ ץ ץ ȁ№
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≢̆ ԍ ѿҩ ԊᴆȂ ENET_MAC_WUM MPENβҹô1ôץᶏ ⱳ

Ȃ Ҋ̔ ӊ ᴋᵥᵝ 6 ῃ1(0xFFFF FFFF 

FFFF)̆ ᴋᵥҬ Ả ’Ҋ 16ҩ MAC ̕ 16

ᴋᵥ ̆↕ ῀ 0xFFFF FFFF FFFFȂWUM ᴪ ѿҩ

̆ ֓ Magic Packet̆MACᴪ ѿ ῒ Magic 

Packet̆ѿ ᴪᶏMAC׆ᵞⱳ Ҋ Ȃ Ӟ ᵬҹMagic 

PacketȂ 

Ҋ ѿҩ ҹ0xAABB CCDD EEFFMagic Packetᶛ̂ MISC ῤ ⱴ

̃̔  

<DESTINATION><SOURCE><MISC> 

ééééééééééééééééééééé.FF FF FF FF FF FF 

AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF 

AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF 

AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF 

AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF AABB CCDD EEFF 

<MISC><FCS> 

ѿ ⌠Magic PacketĔNET_MAC_WUM ᵝMPKRᴪ 1Ȃ ᶏ ԅMagic 

PacketҬ ̆ ֟ Ҭ Ȃ 

ᵞⱳ Ԋ  

MCUԍ ̆ ᶏ Ҭ ץ↕19̆ WUM ׅ Ȃ

ԍMACᵞⱳ Ӟ Magic Packet/ ̆ ENET_MAC_CFG

RENβ Ḡ ҹô1ôȂ ᵞⱳ ENET_MAC_CFGTENβ ô0ô̓͂

ⱳ Ȃ ̆ ԍҌ Magic Packet/ ̆ ᵞⱳ

Ӟ ῏ ץ DMA ̆ ץ ENET_DMA_CTLSTEβ SREβ̂№≢

TxDMARxDMÃҹô0ô̓͂ ץ DMAȂ 

῀ᵞⱳ Ҋ̔ 

1) ╠ ̆ ENET_DMA_CTLSTEβ ᵝ ῏ TxDMA̕ 

2) ENET_MAC_CFGTENβ RENβ ô0ô̆ ῏ MAC MAC  ̕

3) ENET_DMA_STATβRS̆ RxDMARxFIFO ₮̆Ῥ῏

RxDMA̕ 

4) ᶏ Ҭ 19̆ᶏῒ ֟ Ԋᴆ Ҭ Ȃ ԅ Ҭ 19֟ Ҭ

̆↕ ΏҬ ENET_WKUP_IRQ̆ ῒҬ Ҭ 19Ҭ

ᵝ̕ 

5) ENET_MAC_WUM MPENWFENβ̂ ңᵝ̃ҹô1ô̆ᶏ Magic Packet/

̂ ң ⱳ ̃̕  

6) ENET_MAC_WUM PWDβ ҹô1ô̆ᶏ ᵞⱳ ̕ 

7) ENET_MAC_CFGRENβҹô1ô̆ MAC ̕ 
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8) ᶏMCU῀ ̕ 

9) ⌠ ץ̆ ₮ᵞⱳ ̕ 

10) ENET_MAC_WUM Ԋᴆ ᵝ̆ MAC ץ̆

TxDMARxDMA̕ 

11) ̔ᶏ HXTAL RCU Ȃ 

 

ѿ῍ 8ҩ̆ᵖ ֓ ῍ ѿҩ Ẓ Ȃ ҩ

Ώ Ṝ ῤ̆ ᴪ ꜚ ⌠Ҋѿҩ ȂҌ Ώ ᵬ̆

8 ᵬȂӞ ̆ ῒ ṿ№ҹ8 ѿΏ῀

̆ ṜӞ 8 ̆ ṿ ₮Ȃ 

27-9.  

0

1

2

3

1 CRC- 16

3Ẓ 2Ẓ

Ḡ
3

פ
Ḡ

2
פ

Ḡ
1

פ
Ḡ

0
פ

1Ẓ 0Ẓ

0 CRC- 16

3 CRC- 16 2 CRC- 16

0

1

2

3

4

5

6

7

 

Â n  

ӈԅ n̂ n=0̆1̆ 2̆ 3̃ ᶏ ֓ ∞ ҹ Ȃῒ

31β ҹô0ô,ᵝ[30:0] ᵝȂ n̂ n=0̆1̆ 2̆ 3̃ mᵝ̂ m=0~30ҹ̃ô1ô̆

↕ CRC ᴪ ῀ [ nẒ +m] ̆ ↕ ӊȂ 

Â n  פ

῍4β └ n ᵬ Ȃ ᵝᵝ3ҹ ̆ ᵝҹô1ô↕̆ ̕

ᵝҹô0ô̆↕ Ȃᵝ2 ᵝ1 Ḡ ҹ0Ȃᵝ0 n ᶏ ᵝ̆ ᵝ ᶏ

n̆ ӊ nȂ 

Â nẒ  

ҍ n ᶏ Ȃ ӈԅ n ῤ Ẓ Ȃ

ᾛ ṿ ף12̆ ԅ 13ҩ ̂Ẓ ṿҹ0 1ҩ Ȃ̃ 

Â n CRC-16 

ԅ ᾢΏ῀ CRC-16̆ ԍҍ ̂ ԅ nẒ ץ ғ
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ҹ1 Ṝ ̃ CRC-16ṿ ȂCRC-16 ҹ0x8005Ȃ 

27.3.6. ̔PTP 

№ UDPӊ҉ ᴆ ȂMACPTP Һ PTP

ץ׆ ₮ ⌠ ‰ ̆ ῒ Ȃ 

῏ԍ (PTP)ΐᵣῤ IEEE 1588Ê̓͂ Ȃ 

‰  

IEEE 1588 ̆ ѿҩ64β ‰ ̆ῒҬ 32β ᶫ

Ḥ ̆ᵞ32β ᶫ Ḥ Ȃ 

PTP‰ ῀ ‰ ̂Ӟ ҹ ̃̆ ץ PTP ṿȂῒ

ԍ ԍ № ȂҺ ׆ ӊ 0.1us

Ȃ 

 

‗ԍץҊ₃ҩ ̔ 

1) PTP‰ ῀ ̕ 

2) ᵣ ̂ ̃̕  

3) Ȃ 

‰ 

64βPTP PTP῀ ‰ Ȃ ҩPTP ᵬҹ /

ᶭ Ȃ ∆ ‰ ң ̔ Ȃ ‰ Ẓ

Ȃ 

ԅ ̆↕ PTP (ENET_PTP_TSUH

ENET_PTP_TSUL)̆ ∆ ‰Ȃ TMSSTIᵝ ᵝ̆↕PTP

ԍ∆ Ȃ TMSSTUᵝ ᵝ̆↕PTP ԍ

̆ⱴ҉ ⁞ ҩ ṿ ‰Ȃ 

ԅ ̆↕ ѿ Ȃ ץ̆ Ḡ׆

ԍҺ ̆ ᾧҌ ꜚȂ 

̆ ҩHCLK ⱴ ENET_PTP_TSADDENDҬ ṿⱴ῀ ⱴ Ȃ

ⱴ ₮ ᴪ֟ פ‖ ᵞ ENET_PTP_TSLṿ ⱴȂ ⱴ ṿ ֒

ENET_PTP_SSINCҬ ṿ‗ Ȃ 

27-10. ‰ ԅ ̔ 
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27-10. ‰  

ⱴ

+ +
ṿ

ⱴ ֒

ⱴ

ⱴ֒
ⱴ

 

Ҋ ѿҩΐᵣᶛ ԍ ᵥ ̔ 

Ẋ ⌠25ns̆ ҹ40MHzȂẊ ‰ HCLK

72MHz̆ 72 / 40 = 1.8Ȃ ̆Ώ῀ENET_PTP_TSADDEND ṿ

232 / 1.8̆ ԍ0x8E38 E38EȂ ‰ ᵞ Ẋ̆ 68MHz̆ 68/40 

= 1.7̆Ώ῀ENET_PTP_TSADDEND ṿ 232 / 1.7 = 0x9696 9697Ȃ ‰

̆Ẋ ⌠76MHz̆Ώ῀⌠ENET_PTP_TSADDEND ṿ 232 / 1.9 = 

0x86BC A1AFȂ∆ ̆ ⱴ ҹ׆ Clock Addend Value(0)̆ ṿ ҉

Ȃ ԅ ⱴ ӊ ̆ ֒ Ḡ ⌠25ns

Ȃ ⱴ ₮ ̆ ṿᴪ ᵞ Ȃ ҹ

ENET_PTP_TSL Ҭ STMSS[30:0]ᵝ ֒ ṿ̆ῒ ҹ109ns / 231 = 

0.46nsȂ ҹԅᶏץ ⌠25ns֒̆ ṿ ҹ25 / 0.46 = 0d54Ȃ 

̔Ҋ ׆Һץ ӊ ᴰ Master-to-Slave-Delayҹ ̆

ҩSyncῤ Ȃ 

Ҋ̔ 

Â ӈҺ ѿҩSYNC ׆⌠ ̔MSYNCT(n) 

ӈ׆ SLOCALT(n) 

ӈҺ MLOCALT(n) 

̔MLOCALT(n) = MSYNCT(n) + Master-to-Slave-Delay(n) 

Â ӈ ң SYNC ӊ Һ ̔MCLOCKC(n) 

̔MCLOCKC(n) = MLOCALT(n) ï MLOCALT(n-1) 

ӈ ң SYNC ӊ ׆ ̔SCLOCKC(n) 

̔SCLOCKC (n) = SLOCALT (n) - SLOCALT (n-1) 

Â ӈңҩ ӊ ṿ̔DIFFCC(n) 

̔DIFFCC(n) = MCLOCKC(n) - SCLOCKC(n) 

Â ӈ׆ ̔SCFAF(n) 

̔SCFAF(n) = (MCLOCKC(n) + DIFFCC(n)) / SCLOCKC(n) 

Â ӈⱴ ⱴ ṿ̔Clock Addend Value(n) 

Clock Addend Value (n) = SCFAF (n) * Clock Addend Value (n-1) 
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̔ ᵬҬ̆ ҩSYNC Һ׆ Ȃ 

∆  

ENET_PTP_TSCTLβTMSENҹô1ô̆ ᶏץ ⱳ ȂҌ ᵝ ô1ôץ

̆ ᾢ∆ ᵬȂ∆ Ҋ̔ 

1) ᵝENET_MAC_INTMSKTMSTIMᵝ̆ץ Ҭ ̕ 

2) ᵝENET_PTP_TSCTLTMSENᵝ̆ץᶏ ̕ 

3) ֒ ̕ 

4) ‰ ̆↕ ⱴ ̆ ᵝENET_PTP_TSCTL

TMSARUᵝȂ ‰ ̆↕ 4-6 ̆ 7 ̕ 

5) ENET_PTP_TSCTLβTMSARŬ⌠ῒ ҹô0ô̕ 

6) ENET_PTP_TSCTLTMSFCUᵝ ᵝ̆ ᶏ ‰ ̕ 

7) ṿΏ῀ ᵞ ̕ 

8) ᵝENET_PTP_TSCTLTMSSTIᵝ̆ץ∆ ̕ 

9) ѿ ∆ ⱳ ̆ ᵬȂ 

 

 

1) ᵞ ҬΏ῀Ẓ ṿ̂ ץ ṿ̃̕  

2) ᵝENET_PTP_TSCTLTMSSTUᵝ̆ץ ̕ 

3) TMSSTUᵝ̆ ⌠ῒ ô0ô Ȃ 

 

1) ≠ ╠ ò ‰ò׃ ̆ ₮ ⱴ

ṿ̕ 

2) ṿΏ῀ⱴ ̆ ENET_PTP_TSCTL TMSARUᵝҹô1ôṿ ⌠

PTP ̕ 

3) Ώ῀ ᵞ ̆ ENET_MAC_INTMSK

TMSTIMᵝҹô0ôᾛ Ҭ ̕ 

4) ENET_PTP_TSCTL TMSITENᵝҹô1ôᶏ Ҭ ̕ 

5) ҩԊᴆ֟ Ҭ ̆ ₮ENET_MAC_INTF ṿץ Ҭ ᵝ̕ 

6) ṿ Ώ ⱴ ̆ ENET_PTP_TSCTL TMSARUᵝҹô1ô

ṿ ⌠PTP Ȃ 

PTPⱳ ҍ  

ᶏ ԅIEEE 1588(PTP)ⱳ ̆ ₮MAC׆ MAC ⌠

Ṝ̆ ṿ Ȃ ѿҩ DMA Ҭ ѿҩ

̆ ҩ Ȃ 

Ҋ ᴪ / Ḥ ѿ ̆ / Ȃ64β
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Ώ῀DMA ̆64β Ώ῀DMA Ȃΐᵣ

ò IEEE 1588TxDMA ò ò IEEE1588 RxDMA òȂ 

ῤ  

MACץ ԍ ԍ Ṝ ᶫ Ҭ Ȃᶏ Ҭ ᴪ ῀ѿ Ҭ

Ῥⱴ҉Ҍ פ Ȃҹԅ № Ҭ ̆ ԍ

ṿ Ṝ̆PTPᴪ ѿҩ ₮Ḥ Ȃ AFIO_PCF0 TIMER1ITI1_REMAPᵝ

ҹ0̆ ₮Ḥ ῤ ⌠TIMER1ITI1͂҉Ȃ≠ ҩḤ ̆ ԍTIMER1

ҍPTP‰ (HCLK) ̆ ҌῬ ᴋᵥҌ Ȃ 

PPS ₮Ḥ  

AFIO_PCF0Ҭ PTP_PPS_REMAPᵝ 1̆ ᶏץ PPS₮ⱳ Ȃ ⱳ ץ

₮ ‖ ҹ 125ms‖̆ ԍ ῃ ӊ Ȃҹԅ ׆

Һ ӊ ≢̆ ץ Һ׆ PPŜ ‖̃ ₮ ⌠ ץ̆ 2ҩ

ӊ ≢Ȃ 

27.3.7. ῖ ץ ᶛ 

҉ ᵝ ᵝӊ ̆ Ҋץ ῖ ᵬ ץꜚ ̔ 

Â ᶏ ץ ̔ 

RCU ᶏ HCLK ץ / Ȃ 

Â ̔ 

AFIO_PCF0̆ (MIIRMII)̕ 

GPIO ̆ ⱳ ⌠ ⱳ ҉Ȃ 

Â ᵝ ̔ 

ENET_DMA_BCTL⌠ SWRβ ᵝ̂SWRβ ҉ ᵝ ᵝ

ᵝ Ȃ̃ 

Â PHY ̔ 

HCLK ̆ SMI ̆ PHY PHY Ḥ ̂ᶛ

/ῃ ̆ 10M/100Mbit ̃Ȃ PHY ̆  

ENET_MAC_CFGᶏҍPHY Ḥ ѿ Ȃ 

Â ∆ ץ DMA ԍ ᴰ ̔ 

ENET_DMA_BCTL̆ ENET_DMA_RDTADDR̆ ENET_DMA_TDTADDR

ENET_DMA_CTL̆ DMA ∆ ̂ Ḥ DMA └

Ȃ̃ 

Â ∆ ԍ ↓ ץ ῤ ̔ 

ENET_DMA_RDTADDRENET_DMA_TDTADDRҬ ̆∆

(DAV=1)̆ץ Ȃ 

Â ᶏ MACDMA ̆ ̔ 
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ᵝENET_MAC_CFGҬ TEN RENβ ̆ MAC Ȃ ᵝ

ENET_DMA_CTLҬ STEβ SREβ ̆ᶏ DMA Ȃ 

Â ̔ 

1) ѿҩ ҩ ̆ Ώ⌠ Ҭ

Ҭ̕ 

2) ֓ Ҭ DAVβ ᵝ̕ 

3) Ώ῀ᴋ ṿ⌠ENET_DMA_TPENҬ ᶏ̆TxDMA₮ ̆

̕ 

4) ң ╠ Ȃ ѿ ҹ ╠ DAVβ

⌠ῒ ᵝ̕ ԋ ֽ ԍ INTCβҹ 1 ’̆ ץ

ENET_DMA_STATTSβ ⌠ῒ ᵝȂ 

Â ̔ 

1) ↓ Ҭ ѿҩ ̂ῒ ENET_DMA_RDTADDR

Ҭ ̃̕  

2) 0 DAVβ ᵝ̆↕ ᶏ ̆ғ

Ữԅ ̕ 

3) ̕ 

4) ᵝ ╠ DAVβ ץ̆ ╠ ̕ 

5) ↓ Ҭ Ҋѿҩ ̆ ⌠ 2Ȃ 

ץ .27.3.8 Ҭ  

ץ №ѿ῍ 2ҩҬ ̆ѿҩ ԍץ ᵬ̆ ѿҩ ԍ ⌠EXTI 19 ץ

Ԋᴆ( Magic Packet)Ȃ 

ѿҩҬ ԍ MAC DMA֟ Ҭ Ȃ̓͂ ԍMACҬ DMAҬ ׃ Ҋ

Ȃ 

ԋҩҬ ԍWUM Ԋᴆ ֟ Ҭ ̆ Ԋᴆҹ Ԋᴆ

Magic Packet ԊᴆȂ Ԋᴆ ⌠EXTI 19҉̆ ᶏ ԅEXTI 19 ҉ Ҭ

̆↕ Ԋᴆ ᶏץ └ ₮ Ȃ ̆ ᶏ ԅWUMҬ ̆↕EXTI 19

Ҭ ץ Ҭ ᴪ Ȃ 

̔ ԍWUM ᵝԍRX_CLK ̆ WUM ̆⌠ ֓ ᵝ

ᴪ ̂ HCLK RX_CLK ӊ ‗ ̃Ȃҹ ᾧң ῀

ѿҩҬ ̆ Ҭ ᵝWUFR Magic Packet

ᵝMPKR ҹ0 ̆Ῥ ₮Ҭ Ⱶ Ȃ 

MACҬ  

MAC └ ҩҬ ȂENET_MAC_INTFԅ ֟ MACҬ ̆

ҩᵝ Ҭ ᵝ ѿԊᴆ Ҭ ȂMACҬ Ḥ ҹMAC Ҭ

Ȃ 
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27-11. MAC└ Ҭ  

WUM

WUMIM

TMST
TMSTI

WUMI

TMSTIM

 MAC Ҭ

AND

AND

OR

 

DMAҬ  

DMA └ ң Ҭ Ԋᴆ̔ Ȃ 

ָӇ Ҭ Ԋᴆ̆ ΐ Ҭ ᶏ ᵝ̂ ᵝ̃ └ ֟ Ҭ Ȃ

Ҭ Ԋᴆ ̆ Ҭ ᶏ ᵝ ̆↕ Ҭ ᵝӞ Ȃ

Ҭ ̆↕DMAҬ Ȃ 

ץ .27-12 Ҭ ԅץ Ҭ ̔ 

ץ .27-12 Ҭ  

MSCI

WUMI

TMSTI

ץ Ҭ

AI

AISE

  FBE

FBEIE

  TPS

TPSIE

  RO

ROIE

TJT

TJTIE

RBU

RBUIE

AND

AND

AND

AND

AND

OR

OR

OR

  TU

TUIE

  RWT

RWTIE

RPS

RPSIE

ET

ETIE

AND

AND

AND

AND

AND

  RS

  ER

  TS

NI

NISE

  TBU

TBUIE

AND

RIE

AND

ERIE

AND

TIE

AND

OR AND

OR

Ҭ

Ҭ
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27.4. ENET  

ENET ̔0x4002 8000 

27.4.1. MAC ̂ENET_MAC_CFG̃ 

Ẓ ̔0x0000 

ᵝṿ̔0x0000 8000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

MAC MAC ᵬ Ȃ ӈԅ ᵬ Ȃ 

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

Ḡ  WDD JBD Ḡ  IGBS[2:0] CSD 

 rw rw  rw rw 

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

Ḡ  SPD ROD LBM DPM IPFCO RTD Ḡ  APCD BOL[1:0] DFC TEN REN Ḡ  

 rw rw rw rw rw rw  rw rw rw rw rw  

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 WDD ῏  

ᵝ ⌠ԅ ̆ № ℗ Ȃ 

0̔MACᾛ ԍ ԍ 2048  

1̔MAC῏ ̆ 16384 Ȃ 

22 JBD Ҍ Jabber 

ᵝ ᾛ ̆ № Ȃ 

0̔MACᾛ ҹ 2048  

1̔MAC῏ Jabber ̆ 16384 Ȃ 

21:20 Ḡ  Ḡ ᵝṿȂ 

19:17 IGBS[2:0] ᵝ 

֓ᵝ ԍ 2ҩ ӊ  

0x0̔96ᵝ  

0x1̔88ᵝ  

0x2̔80ᵝ  

0x3̔72ᵝ  

0x4̔64ᵝ  

0x5̔56ᵝ ̂ ҊҌ ̃ 

0x6̔48ᵝ ̂ ҊҌ ̃ 

0x7̔40ᵝ ̂ ҊҌ ̃ 

16 CSD ῏ ᶶ ⱳ  

0̔MAC Ḥ ᴪ ̆ Ȃ 
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1̔ Ҋ̆MAC Ҭ MII CRSḤ ̆ Ҭ

ҡ Ҍᴪ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14 SPD ץ  

ᵝ ץ Ҋ ̔ 

0̔10 Mbit/s 

1̔100 Mbit/s 

13 ROD ῏ ⱳ  

ᵝ ῃ Ҋ  

0̔MAC PHY  

1̔MAC ҊҌ  

12 LBM  

0̔MAC Ҋ ᵬ 

1̔MAC MII Ҋ ᵬ 

11 DPM  

0̔ ᶏ  

1̔ῃ ᶏ  

10 IPFCO IP  

0̔ TCP/UDP/ICMP ⱳ  

1̔ᶏ ⱳ  

9 RTD Ҍ  

ῃ Ҋ ᵝ  

0̔MACᴪ ‖ BOLᵝ 16  

1̔ ֽ ѿ  

8 Ḡ  Ḡ ᵝṿȂ 

7 APCD ꜚ ᾟ/CRC▫  

ᵝֽ ̆ғῒ ṿ ԍ ԍ 1536  

0̔MACᴪ ⌠ ̆ Ҍ ῤ  

1̔MACᴪ ᾟ CRC  

6:5 BOL[1:0] └ 

ῃ Ҋ ֓ᵝ  

‖ ̆MAC ╠ ӊ╠ ѿ Ȃ ҩ (dt)

ᾝ ҹ ̆ѿҩ ҹ 512ᵝ Ȃ ҩ (dt) Ҋ

ṿ̔0Ůdt <2k 

0x0̔k = min(n, 10) 

0x1̔k = min(n, 8) 

0x2̔k = min(n, 4) 

0x3̔k = min(n, 1) 
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ῒҬ n =  

4 DFC  

ῃ Ҋ ᵝ  

0̔ MAC ⱳ ȂMACᴪ ⌠ CRSḤ Ȃ 

1̔MAC ⱳ ᶏ Ȃ 24288ᵝ ̆↕ᴪ

̆ ғ MAC Ҭ Ȃᵖ ῤ ⌠ CRS( ᶶ )Ḥ

̆↕ᴪ ҹ 0̆ ꜚ Ȃ 

3 TEN ᶏ  

0̔MAC῏ ̆ ╠ ↕ ῏ Ȃ 

1̔MACᶏ  

2 REN ᶏ  

0̔MAC῏ ̆ ╠ ↕ ῏ Ȃ 

1̔MACᶏ  

1:0 Ḡ  Ḡ ᵝṿȂ 

27.4.2. MAC ̂ENET_MAC_FRMF̃ 

Ẓ ̔0x0004 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

MAC ԅ ᵝȂ 

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

FAR Ḡ  

rw  

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

Ḡ  HPFLT SAFLT SAIFLT PCFRM[1:0] BFRMD MFD DAIFLT HMF HUF PM 

 rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 FAR  

ᵝ └ ⱳ  

0̔ ԅ ᴪ  

1̔ ⌠ ᴪ ̆ᵖ ᴪ

Ḥ ᵝ. 

30:11 Ḡ  Ḡ ᵝṿȂ 

10 HPFLT HASH  

0̔ HMFᵝ HUFᵝ ô1ô̆ HASH  

1̔ HMFᵝ HUFᵝ ô1ô̆ HASH Ҭᴋѿ ̆

ҹ  
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9 SAFLT  

ԅ ӊ ̆ᶏ  

ṿҍᶏ Ҭ ṿ Ȃ

ṿ ̆↕ Ҭ ᵝ ᵝȂ 

0̔ ῏  

1̔ ᶏ  

8 SAIFLT  

ᵝ  

0ֽ̔  

1̔ ᶏ ̆ ᴪ ҹ

 

7:6 PCFRM[1:0] └ ᵝ 

֓ᵝ ԍ └ ᴆ̂ Ả ̃ 

ԍ Ả └ ̆ ‗ԍRFCENᵝ(ENET_MAC_FCTL[2]) ṿ 

0x0̔MACҌ ᴋᵥ └  

0x1̔MAC ԅ Ả ץ ῒז └  

0x2̔MAC └ ̆ ᶏ └  

0x3̔MAC └  

5 BFRMD Ҍ  

0̔  

1̔ Ҍ  

4 MFD ῏  

0̔ ̆ ‗ԍHMFᵝ ṿ 

1̔ ( Ҭ ѿᵝҹô1ô̆p Ҍ ᵝ ҹô1ô)

Ȃ 

3 DAIFLT  

ᵝ  

0̔  

1̔ ᶏ  

2 HMF HASH  

0̔MACᴪ ⌠ ṿ  

1̔ MAC HASH↓ ⌠  

1 HUF HASH  

0̔MACᴪ ⌠ ṿ  

1̔ MAC HASH↓ ⌠  

0 PM  

ᵝᶏ ̆ ̆ Ҭ Ḥ

/ ᵝ ҹô0ô 

0̔  

1̔ ᶏ  
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27.4.3. MAC hash↓ ̂ENET_MAC_HLH̃ 

Ẓ ̔0x0008 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

HLH[31:16] 

rw 

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

HLH[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 HLH[31:0] HASH↓ ᵝ 

֓ᵝ HASH↓ 32β  

27.4.4. MAC hash↓ ᵞ ̂ENET_MAC_HLL̃ 

Ẓ ̔0x000C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

HLL[31:16] 

rw 

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

HLL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 HLL[31:0] HASH↓ ᵞᵝ 

֓ᵝ HASH↓ ᵞ32β  

27.4.5. MAC PHY└ ̂ENET_MAC_PHY_CTL̃ 

Ẓ ̔0x0010 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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 

PA[4:0] PR[4:0] Ḡ  CLR[2:0] PW PB 

rw rw  rw rw rc_w1 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:11 PA[4:0] PHY  

֓ᵝ PHY  

10:6 PR[4:0] PHY  

֓ᵝ PHY  

5 Ḡ  Ḡ ᵝṿȂ 

4:2 CLR[2:0]  

HCLK ‗ MDC №  

0x0̔HCLK/42 ̂HCLK ̔60-100 MHz̃ 

0x1̔HCLK/62 ̂HCLK ̔100-120 MHz̃ 

0x2̔HCLK/16 ̂HCLK ̔20-35 MHz̃ 

0x3̔HCLK/26 ̂HCLK ̔35-60 MHz̃ 

ῒ̔זḠ  

1 PW PHYΏ 

ᵝ ԅ PHY ᵬ  

0̔ PHY ᵬ 

1̔ PHY Ώ ᵬ 

0 PB PHY  

ᵝ ԅ PHYᵬ Ȃ ô1ô PHY Ώ

ᵬ̆ ⌠ ᵝ ᵬ ᴆ ô0ôȂ Ώ ENET_MAC_PHY_CTL

ENET_MAC_PHY_DATA ӊ╠̆ ᵝ ҹô0ô 

27.4.6. MAC PHY ̂ENET_MAC_PHY_DATÃ 

Ẓ ̔0x0014 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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 

PD[15:0] 

rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PD[15:0] PHY ᵝ 

ԍ ᵬ̆ ֓ᵝҹ׆PHYҬ Ȃ ԍΏ ᵬ̆ ֓ᵝҹ Ώ⌠

PHYҬ  

27.4.7. MAC ̂ENET_MAC_FCTL̃ 

Ẓ ̔0x0018 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԍ └ Ȃ 

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

PTM[15:0] 

rw 

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

Ḡ  DZQP Ḡ  PLTS[1:0] UPFDT RFCEN TFCEN 

FLCB/BK

PA 

 rw  rw rw rw rw rw 

 

ᵝ/ᵝ    

31:16 PTM[15:0] Ả  

֓ᵝ Ả └ ṿ 

15:8 Ḡ  Ḡ ᵝṿȂ 

7 DZQP ῏ Ảⱳ  

0̔ Ả └ ꜚ ⱳ  

1̔ ῏ Ả └ ꜚ  

6 Ḡ  Ḡ ᵝṿȂ 

5:4 PLTS[1:0] Ảᵞ ṿ 

֓ᵝ ԅ ꜚ Ả ṿȂ ҩ ṿ ԍ 0̆ ԍᵝ[31:16]

ӈ Ả Ȃᵞ ṿ Ὲ ҹ PTM-PLTSȂᶛ ̆PTM = 0x80̂128ҩ

̃̆PLTS = 0x1̂28ҩ ̃̆ Ӈ ѿҩ Ả ₮ 100(128-

28)ҩ ̆ ꜚ ԋҩ Ả Ȃ 

0x0̔ Ả  ï 4ҩ  

0x1̔ Ả  ï28ҩ  

0x2̔ Ả  ï 144ҩ  

0x3̔ Ả  ï 256ҩ  

̔ѿҩ MII 512β(64 )  

3 UPFDT Ả  
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0̔MAC IEEE802.3 ӈ ѿ Ả  

1̔ ԅ ѿ Ả ̆MAC ᴪᶏ MAC0

̂ENET_MAC_ADDR0H ENET_MAC_ADDR0L ̃ Ả  

2 RFCEN ᶏ ᵝ 

0̔MACҌ Ả   

1̔ MAC ⌠ Ả ȂMAC̓͂ ѿ ̂ Ҭ

Ả ṿ̃ 

1 TFCEN ᶏ ᵝ 

0̔MAC῏ ⱳ Ȃ ῃ Ҋ̆MACҌ Ả ̕

Ҋ̆MAC῏ ⱳ  

1̔MAC ⱳ Ȃ ῃ Ҋ̆MACᶏ Ả ̕

Ҋ̆MACᶏ ⱳ  

0 FLCB/BKPA /  

ᵝֽ TFCENᵝ ᵝ  

ῃ Ҋ̆ ᵝ Ả ̕ Ҋ̆ ᵝ ⱳ Ȃ 

ῃ Ҋ̆ Ḡ Ώ ENET_MAC_FCTL ӊ╠ ᵝҹô0ôȂ

ᵝ ᵝ ̆MAC ѿҩ Ả ⌠ ̆ └ Ҭ̆ ᵝ

ҹô1ô̆ ⌠ Ả └ ץ ̆MAC ᵝ ҹô0ôȂ 

Ҋ̆ ᵝҹô1ôץ ⱳ Ȃ ⱳ ̆ MAC

⌠ ̆ ᴪ Ḥ ̆ ‖ Ȃ 

27.4.8. MAC ṿ ̂ENET_MAC_FCTH̃  

Ẓ ̔0x1080 

ᵝṿ̔0x0000 0015 

ץ ̂8ᵝ̃ȁ ̂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  RFD[2:0] Ḡ  RFA[2:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:4 RFD[2:0] ṿ 

֓ᵝ ԅ ṿȂ ҩṿ ԍᵝ[2:0] ӈ ṿȂ

RxFIFOҬ ᵞԍ ֓ᵝ ṿ̆ ⱳ ꜚ Ȃ 

0x0̔256  

0x1̔512  
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0x2̔768  

0x3̔1024  

0x4̔1280  

0x5̔1536  

0x6,0x7̔1792  

3 Ḡ  Ḡ ᵝṿȂ 

2:0 RFA[2:0] ṿ 

֓ᵝ ԅ ṿȂ ᶏ ԅ ⱳ ̆ RxFIFOҬ

ԅ ֓ᵝ ṿ̆ ⱳ Ȃ 

0x0̔256  

0x1̔512  

0x2̔768  

0x3̔1024  

0x4̔1280  

0x5̔1536  

0x6,0x7̔1792  

27.4.9. MAC VLAN ̂ENET_MAC_VLT̃ 

Ẓ ̔0x001C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԅ ≢VLAN IEEE802.1Q VLAN ȂMAC ⌠ 13̆14

( / )ҍ0x8100 ̆Ῥ ӊ 2ҩ ̂ 15̆16 ̃ VLAN Ȃ 

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

Ḡ  VLTC 

 rw 

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

VLTI[15:0] 

rw 
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ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 VLTC 12ᵝ VLAN ᵝ 

ᵝ 12ᵝ 16ᵝ VLAN  

0̔ ⌠ VLAN ῃ 16ᵝ ̂ 15 16 ̃ ҍ VLTIᵝ  

1̔ ֽ VLTIβ[11:0]12ᵝ ⌠VLAN  

15:0 VLTI[15:0] VLAN ᵝ 

֓ᵝ ≢ VLAN 802.1Q VLAN Ȃ Ҋ̔ 

VLTI[15:13]̔UP̂ ᴨᾢ ̃ 

VLTI[12]̔CFÎ ‰ ̃ 

VLTI[11:0]̔VID̂VLAN ̃ 

ᵝ̂ VLTC=1̆↕ҹVLTI[11:0]̕ VLTC=0̆↕ҹVLTI[15:0]̃ṿ

ῃô0ô̆↕MACҌῬ VLAN 15ȁ16 ̆ ṿ

0x8100 ҹVLANȂ 

ԍ ᵝҌ ῃҹô0ô̆↕ᶏ VLTI[11:0]̂VLTC=1̃ VLTI[15:0]

̂VLTC=0̃ Ȃ 

27.4.10. MAC ̂ENET_MAC_RWFF̃ 

Ẓ ̔0x0028 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

҉ 8ҩҌ ̂ᶏ ѿҩẒ ̃Ȃ

(Ẓ ҹ0x0028) 8 Ώ ᵬ̆ Ώ῀ῃץ 8ҩ ̕

̂Ẓ ҹ0x0028̃ 8 ᵬ̆ ץ ₮ῃ 8ҩ Ȃ 

27-13.  

0

1

2

3

1 CRC- 16

3Ẓ 2Ẓ

Ḡ
3

פ
Ḡ

2
פ

Ḡ
1

פ
Ḡ

0
פ

1Ẓ 0Ẓ

0 CRC- 16

3 CRC- 16 2 CRC- 16

0

1

2

3

4

5

6

7

31 0
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27.4.11. MAC ̂ENET_MAC_WUM̃ 

Ẓ ̔0x002C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԊᴆȂ 

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

WUFFRP

R 

Ḡ  

rs  

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

Ḡ  GU Ḡ  WUFR MPKR Ḡ  WFEN MPEN PWD 

 rw  rc_r rc_r  rw rw rs 

 

ᵝ/ᵝ    

31 WUFFRPR ᵝ 

ᵝΏô1ô̆ ᴪ ENET_MAC_RWFF ᵝ̆ ᵝ

ᵝ ꜚ ô0ô 

0̔ ᵬ  

1̔ ᵝ ENET_MAC_RWFF  

30:10 Ḡ  Ḡ ᵝṿȂ 

9 GU ῃ  

ᵝΏ 1̆ MAC ̆ ҹ  

0̔Ҍ ҹ  

1̔ MAC ̆ ҹ  

8:7 Ḡ  Ḡ ᵝṿȂ 

6 WUFR ⌠  

ץ ô0ôβ 

0̔ ⌠  

1̔ ⌠ ̆ Ԋᴆ 

5 MPKR ⌠ Magic Packet 

ץ ô0ôβ 

0̔ ⌠ Magic Packet 

1̔ ⌠ Magic Packet ̆ Ԋᴆ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 WFEN ᶏ ᵝ 

0̔ ⌠ ֟ Ԋᴆ 

1̔ ᶏ ⌠ ֟ Ԋᴆ 

1 MPEN Magic Packetᶏ ᵝ 
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0̔ ⌠ Magic Packet ֟ Ԋᴆ 

1̔ ᶏ ⌠Magic Packet֟ Ԋᴆ 

0 PWD ᵞⱳ ᵝ 

ᵝ ᴆ ᵝ̆ ᴆ ᵝȂ ᵝ ᵝ̆MACҡ ⌠ Ȃ ԅ

Ԋᴆ̆ᶏ ₮ᵞⱳ ̆ ᴆᴪ ꜚ ᵝ ô0ô 

27.4.12. MACҬ ̂ENET_MAC_INTF̃ 

Ẓ ̔0x0038 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  TMST Ḡ  MSCT MSCR MSC WUM Ḡ  

 rc_r  r r r r  

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 TMST  

ץ ô0ôβ 

0̔ ṿ ԍ ṿ 

1̔ ṿ ԍ ṿ 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 MSCT MSC  

0̔ ֟ ᴋѿ ENET_MSC_TINTF Ҭ Ҭ  

1̔֟ ᴋѿ ENET_MSC_TINTF Ҭ Ҭ  

5 MSCR MSC  

0̔ ֟ ᴋѿ ENET_MSC_RINTF Ҭ Ҭ  

1̔֟ ᴋѿ ENET_MSC_RINTF Ҭ Ҭ  

4 MSC MSC  

ᵝҹ MSCTᵝҍ MSCRᵝ  

0̔MSCTᵝ MSCRᵝ ҹô0ô 

1̔MSCTᵝ MSCRᵝҬ ᵝҹô1ô 

3 WUM WUM  

ᵝҹ ENET_MAC_WUM Ҭ WUFR MPKRᵝ  

0̔ ⌠ Magic Packet  
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1̔ ᵞⱳ Ҋ̆ ⌠ Magic Packet 

2:0 Ḡ  Ḡ ᵝṿȂ 

27.4.13. MACҬ ̂ENET_MAC_INTMSK̃ 

Ẓ ̔0x003C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  TMSTIM Ḡ  WUMIM Ḡ  

 rw  rw  

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 TMSTIM Ҭ ᵝ 

0̔ᾛ ֟ Ҭ  

1̔ ֟ Ҭ  

8:4 Ḡ  Ḡ ᵝṿȂ 

3 WUMIM WUMҬ ᵝ 

0̔ᾛ ԍ ENET_MAC_INTF WUM ᵝ ᵝ Ҭ  

1̔ ԍENET_MAC_INTFWUM ᵝ 1 Ҭ  

2:0 Ḡ  Ḡ ᵝṿȂ 

27.4.14. MAC 0 ̂ENET_MAC_ADDR0H̃ 

Ẓ ̔0x0040 

ᵝṿ̔0x8000 FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

MO Ḡ  

rw  

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

ADDR0H[15:0] 

rw 

 

ᵝ/ᵝ    
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31 MO ᵝ ҹô1ô 

30:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ADDR0H[15:0] MAC 0 16ᵝ 

֓ᵝ ԅ6 MAC 0 16β ̆ ֓ᵝ ԍᵬҹ ̆

ԍ Ҭ Ả ῀ᵬҹ Ȃ 

27.4.15. MAC 0γ ̂ENET_MAC_ADDR0L̃ 

Ẓ ̔0x0044 

ᵝṿ̔0xFFFF FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

ADDR0L[31:16] 

rw 

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

ADDR0L[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ADDR0L[31:0] MAC 0ᵞ 32ᵝ 

֓ᵝ ԅ 6 MAC 0 ᵞ 32ᵝ̆ ֓ᵝ ԍᵬҹ ̆

ԍ Ҭ Ả ῀ᵬҹ Ȃ 

27.4.16. MAC 1 ̂ENET_MAC_ADDR1H̃ 

Ẓ ̔0x0048 

ᵝṿ̔0x0000 FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

AFE SAF MB[5:0] Ḡ  

rw rw rw  

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

ADDR1H[15:0] 

rw 

 

ᵝ/ᵝ    

31 AFE ᶏ  

0̔Ҍᶏ MAC 1  

1̔ ᶏ MAC 1  
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30 SAF  

0̔MAC 1[47:0]  

1̔MAC 1[47:0]  

29:24 MB[5:0] ᵝ 

ҩᵝ ô1ô̆MACҌῬ / ҍ MAC 1

Ȃ ҩ └ᵝ MAC Ҋ̔ 

MB[5]̔ENET_MAC_ADDR1H [15:8] 

MB[4]̔ENET_MAC_ADDR1H [7:0] 

MB[3]̔ENET_MAC_ADDR1L [31:24] 

MB[2]̔ENET_MAC_ADDR1L[23:16] 

MB[1]̔ENET_MAC_ADDR1L[15:8] 

MB[0]̔ENET_MAC_ADDR1L [7:0] 

23:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ADDR1H[15:0] MAC 1 [47:32]ᵝ 

֓ᵝ ԅ 6 MAC 1 16ᵝ 

27.4.17. MAC 1γ ̂ENET_MAC_ADDR1L̃ 

Ẓ ̔0x004C 

ᵝṿ̔0xFFFF FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

ADDR1L[31:16] 

rw 

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

ADDR1L[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ADDR1L[31:0] MAC 1ᵞ 32ᵝ 

֓ᵝ ԅ 6 MAC 1 ᵞ 32ᵝ 

27.4.18. MAC 2 ̂ENET_ MAC_ADDR2H̃ 

Ẓ ̔0x0050 

ᵝṿ̔0x0000 FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

AFE SAF MB[5:0] Ḡ  

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

ADDR2H[15:0] 

rw 

 

ᵝ/ᵝ    

31 AFE ᶏ  

0̔Ҍᶏ MAC 2  

1̔ ᶏ MAC 2  

30 SAF  

0̔MAC 2[47:0]  

1̔MAC 2[47:0]  

29:24 MB[5:0] ᵝ 

ҩᵝ ô1ô̆MACҌῬ / ҍ MAC 2

Ȃ ҩ └ᵝ MAC Ҋ̔ 

MB[5]̔ENET_MAC_ADDR2H [15:8] 

MB[4]̔ENET_MAC_ADDR2H [7:0] 

MB[3]̔ENET_MAC_ADDR2L [31:24] 

MB[2]̔ENET_MAC_ADDR2L[23:16] 

MB[1]̔ENET_MAC_ADDR2L[15:8] 

MB[0]̔ENET_MAC_ADDR2L [7:0] 

23:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ADDR2H[15:0] MAC 2 [47:32]ᵝ 

֓ᵝ ԅ 6 MAC 2 16ᵝ 

27.4.19. MAC 2γ ̂ENET_MAC_ADDR2L̃ 

Ẓ ̔0x0054 

ᵝṿ̔0xFFFF FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

ADDR2L[31:16] 

rw 

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

ADDR2L[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ADDR2L[31:0] MAC 2ᵞ 32ᵝ 

֓ᵝ ԅ 6 MAC 2 ᵞ 32ᵝ 



                                                                GD32F20x Ύ 

782 
 

27.4.20. MAC 3 ̂ENET_MAC_ADDR3H̃ 

Ẓ ̔0x0058 

ᵝṿ̔0x0000 FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

AFE SAF MB[5:0] Ḡ  

rw rw rw  

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

ADDR3H[15:0] 

rw 

 

ᵝ/ᵝ    

31 AFE ᶏ  

0̔Ҍᶏ MAC 3  

1̔ ᶏ MAC 3  

30 SAF  

0̔MAC 3[47:0]  

1̔MAC 3[47:0]  

29:24 MB[5:0] ᵝ 

ҩᵝ ô1ô̆MACҌῬ / ҍ MAC 3

Ȃ ҩ └ᵝ MAC Ҋ̔ 

MB[5]̔ENET_MAC_ADDR3H [15:8] 

MB[4]̔ENET_MAC_ADDR3H [7:0] 

MB[3]̔ENET_MAC_ADDR3L [31:24] 

MB[2]̔ENET_MAC_ADDR3L[23:16] 

MB[1]̔ENET_MAC_ADDR3L[15:8] 

MB[0]̔ENET_MAC_ADDR3L [7:0] 

23:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ADDR3H[15:0] MAC 3 [47:32]ᵝ 

֓ᵝ ԅ 6 MAC 3 16ᵝ 

27.4.21. MAC 3γ ̂ENET_MAC_ADDR3L̃ 

Ẓ ̔0x005C 

ᵝṿ̔0xFFFF FFFF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

ADDR3L[31:16] 

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

ADDR3L[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ADDR3L[31:0] MAC 3ᵞ 32ᵝ 

֓ᵝ ԅ 6 MAC 3 ᵞ 32ᵝ 

27.4.22. MSC └ ̂ENET_MSC_CTL̃ 

Ẓ ̔0x0100 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂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  MCFZ RTOR CTSR CTR 

 rw rw rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 MCFZ MSC ‟ ᵝ 

0̔MSC ᵬ 

1̔‟ MSC ̆Ḡ ױ ╠ṿȂRTORᵝ ‟ ᵬȂ 

2 RTOR ᵝ 

0̔ MSC ̆ Ҍ ᵝȂ 

1̔ MSC ̆ ᵝȂ 

1 CTSR Ả  

0̔ ⌠ ṿ ̆ᴪ ׆ 0 Ȃ 

1̔ ⌠ ṿ ̆Ҍᴪ ׆ 0 Ȃ 

0 CTR ᵝ 

ᵝ ᵝ ̆ᴪ 1ҩ ᴆ ꜚ Ȃ 

0̔ ᵬ  

1̔ ᵝ  

27.4.23. MSC Ҭ ̂ENET_MSC_RINTF̃ 

Ẓ ̔0x0104 

ᵝṿ̔0x0000 0000 
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ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  RGUF Ḡ  

 rc_r  

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

Ḡ  RFAE RFCE Ḡ  

 rc_r rc_r  

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17 RGUF ⌠ò ò  

0̔ ñ ò ṿ ԍ ṿ ѿ  

1̔ ñ ò ṿ ⌠ ṿ ѿ  

16:7 Ḡ  Ḡ ᵝṿȂ 

6 RFAE ⌠  

0̔ ṿ ԍ ṿ ѿ  

1̔ ṿ ⌠ ṿ ѿ  

5 RFCE ⌠ CRC  

0̔CRC ṿ ԍ ṿ ѿ  

1̔CRC ṿ ⌠ ṿ ѿ  

4:0 Ḡ  Ḡ ᵝṿȂ 

27.4.24. MSC Ҭ ̂ENET_MSC_TINTF̃ 

Ẓ ̔0x0108 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  TGF Ḡ  

 rc_r  

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

TGFMSC TGFSC Ḡ  

rc_r rc_r  

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿȂ 

21 TGF ò ò  

0̔ ñ ò ṿ ԍ ṿ ѿ  
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1̔ ñ ò ṿ ⌠ ṿ ѿ  

20:16 Ḡ  Ḡ ᵝṿȂ 

15 TGFMSC ò ò ⌠ 1ҩ҉ץ‖  

0̔1 ‖҉ץ ò ò ṿ ԍ ṿ ѿ  

1̔1 ‖҉ץ ò ò ṿ ⌠ ṿ ѿ  

14 TGFSC ò ò ֽ ⌠ 1ҩ‖  

0̔1 ‖ ò ñ ṿ ԍ ṿ ѿ  

1̔1 ‖ ò ò ṿ ⌠ ṿ ѿ  

13:0 Ḡ  Ḡ ᵝṿȂ 

27.4.25. MSC Ҭ ̂ENET_MSC_RINTMSK̃ 

Ẓ ̔0x010C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

⌠ῒ ṿ ѿ ֟ Ҭ ᵝȂ 

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

Ḡ  RGUFIM Ḡ  

 rw  

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

Ḡ  RFAEIM RFCEIM Ḡ  

 rw rw  

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17 RGUFIM ⌠ò ò Ҭ ᵝ 

0̔Ҍ RGUFᵝҹô1ô Ҭ  

1̔ RGUFᵝҹô1ô Ҭ  

16:7 Ḡ  Ḡ ᵝṿȂ 

6 RFAEIM Ҭ ᵝ 

0̔Ҍ RFAEᵝҹô1ô Ҭ  

1̔ RFAEᵝҹô1ô Ҭ  

5 RFCEIM CRC Ҭ ᵝ 

0̔Ҍ RFCEᵝҹô1ô Ҭ  

1̔ RFCEᵝҹô1ô Ҭ  

4:0 Ḡ  Ḡ ᵝṿȂ 
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27.4.26. MSC Ҭ ̂ENET_MSC_TINTMSK̃ 

Ẓ ̔0x0110 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ץ Ҭ ᵝȂ 

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

Ḡ  TGFIM Ḡ  

 rw  

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

TGFMSCI

M 

TGFSCIM Ḡ  

rw rw  

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿȂ 

21 TGFIM ò ò Ҭ ᵝ 

0̔Ҍ TGFᵝҹô1ô Ҭ  

1̔ TGFᵝҹô1ô Ҭ  

20:16 Ḡ  Ḡ ᵝṿȂ 

15 TGFMSCIM ⌠ 1ҩ҉ץ‖ ò ò Ҭ ᵝ 

0̔Ҍ TGFMSCᵝҹô1ô Ҭ  

1̔ TGFMSCᵝҹô1ô Ҭ  

14 TGFSCIM ֽ ⌠ 1ҩ‖ ò ò Ҭ ᵝ 

0̔Ҍ TFGSCᵝҹô1ô Ҭ  

1̔ TFGSCᵝҹô1ô Ҭ  

13:0 Ḡ  Ḡ ᵝṿȂ 

27.4.27. MSC 1‖ ò ò ̂ENET_MSC_SCCNT̃ 

Ẓ ̔0x014C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

Ҋ̆ ⌠ѿ ‖ ⱳ Ȃ 

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

SCC[31:16] 

r 

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

SCC[15:0] 
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r 

 

ᵝ/ᵝ    

31:0 SCC[31:0] 1 ‖  

֓ᵝ 1 ‖ ò ò  

27.4.28. MSC 1҉ץ‖ ò ò ̂ENET_MSC_MSCCNT̃ 

Ẓ ̔0x0150 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

Ҋ̆ ⌠ѿ ‖҉ץ ⱳ Ȃ 

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

MSCC[31:16] 

r 

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

MSCC[15:0] 

r 

 

ᵝ/ᵝ    

31:0 MSCC[31:0] 1 ‖҉ץ ò ò  

֓ᵝ 1 ‖҉ץ ò ò  

27.4.29. MSC ò ò ̂ENET_MSC_TGFCNT̃ 

Ẓ ̔0x0168 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ò ò Ȃ 

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

TGF[31:16] 

r 

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

TGF[15:0] 

r 

 

ᵝ/ᵝ    

31:0 TGF[31:0] ò ò  

֓ᵝ ñ ò  



                                                                GD32F20x Ύ 

788 
 

27.4.30. MSC CRC ̂ENET_MSC_RFCECNT̃ 

Ẓ ̔0x0194 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

Ҭ CRC Ȃ 

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

RFCER[31:16] 

r 

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

RFCER[15:0] 

r 

 

ᵝ/ᵝ    

31:0 RFCER[31:0] CRC  

֓ᵝ Ҭ CRC   

27.4.31. MSC ̂ENET_MSC_RFAECNT̃ 

Ẓ ̔0x0198 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

Ҭ Ȃ 

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

RFAER[31:16] 

r 

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

RFAER[15:0] 

r 

 

ᵝ/ᵝ    

31:0 RFAER[31:0]  

֓ᵝ Ҭ  

27.4.32. MSCñ ò ̂ENET_MSC_RGUFCNT̃ 

Ẓ ̔0x01C4 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

⌠ò ò Ȃ 

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

r 

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

RGUF[15:0] 

r 

 

ᵝ/ᵝ    

31:0 RGUF[31:0] ñ ò  

֓ᵝ ⌠ò ñ  

27.4.33. PTP └ ̂ENET_PTP_TSCTL̃ 

Ẓ ̔0x0700 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԍ ֟ 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  TMSARU TMSITEN TMSSTU TMSSTI TMSFCU TMSEN 

 rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 TMSARU ⱴ ᵝ 

ᵝ ô0ôȂ ᵝ ᵝ╠ Ḡ ₮ҹ'0ô 

0̔Ҍ ⱴ ṿ ⌠ PTP  

1̔ ⱴ ṿ ⌠ PTP  

4 TMSITEN Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ ̆ ṿ ᴪ֟ Ҭ Ȃ 

̔֟ Ҭ ̆ ᵝ ᴪ ô0ô 

3 TMSSTU ᵝ 

ᵝ ᵝӊ╠̆ Ḡ TMSSTUᵝ TMSSTIᵝ ₮ҹô0ô 

0̔ Ḡ Ҍ  

1̔ ̆ ҉ⱴ҉ ⁞ ᵞ

ṿȂ 

̆ ᴆ ᴪ ᵝ 

2 TMSSTI ∆ ᵝ 
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ᵝ ᵝӊ╠̆ Ḡ ᵝ ₮ҹô0ô 

0̔ Ḡ Ҍ  

1̔∆ ̆ ҹ ᵞ ṿȂ ∆

̆ ᴆ ᴪ ᵝȂ 

1 TMSFCU ᵝ 

0̔  

1̔  

0 TMSEN ᶏ ᵝ 

0̔ ⱳ  

1̔ᶏ ⱳ  

̔ ᵝҹô1ô̆ ∆ Ȃ 

27.4.34. PTP֒ ̂ENET_PTP_SSINC̃ 

Ẓ ̔0x0704 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԍ ֒ 8ᵝ ṿȂ Ҋ̆ ҩHCLK ̆

ⱴѿ ṿȂ Ҋ̆ ⱴ ₮ ̆ ⱴѿ

ṿȂ 

31 30 29 28 27 26 25 24 23 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  STMSSI[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 STMSSI[7:0] ֒  

̆ ֓ᵝ ṿⱴ⌠ ֒ ṿ҉ 

27.4.35. PTP ̂ENET_PTP_TSH̃ 

Ẓ ̔0x0708 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

STMS[31:16] 

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

STMS[15:0] 

r 

 

ᵝ/ᵝ    

31:0 STMS[31:0] ᵝ 

֓ᵝ ԅ ╠ ṿ 

27.4.36. PTP ᵞ ̂ENET_PTP_TSL̃ 

Ẓ ̔0x070C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

STS STMSS[30:16] 

r r 

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

STMSS[15:0] 

r 

 

ᵝ/ᵝ    

31 STS ᵝ 

0̔ ṿ  

1̔ ṿ  

30:0 STMSS[30:0] ֒ ᵝ 

֓ᵝ ԅ ╠ ֒ ṿ̆֒ ҹ 0.46ns 

27.4.37. PTP ̂ENET_PTP_TSUH̃ 

Ẓ ̔0x0710 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ᶏ ṿ ╠ ȁⱴ ⁞Ȃ ᵞ ץ ∆

MAC ╠ Ȃ ᾢΏ 2ҩ ̆Ῥ ᵝ └ TMSSTIᵝ

TMSSTUᵝȂ 

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

TMSUS[31:16] 

rw 

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

TMSUS[15:0] 
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rw 

 

ᵝ/ᵝ    

31:0 TMSUS[31:0] ᵝ 

֓ᵝ ṿ ∆ ԍ ̆ ҉ⱴ҉

⁞ ṿ 

27.4.38. PTP ᵞ (ENET_PTP_TSUL̃ 

Ẓ ̔0x0714 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

TMSUPNS TMSUSS[30:16] 

rw rw 

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

TMSUSS[15:0] 

rw 

 

ᵝ/ᵝ    

31 TMSUPNS ᵝ 

TMSSTIᵝ ô1ô̆ ᵝ ҹô0ô 

0̔ ҉ⱴ҉ ṿ 

׆1̔ Ҭ⁞ ṿ 

30:0 TMSUSS[30:0] ֒ ᵝ 

֓ᵝ ṿ ∆ ԍ ̆ ҉ⱴ҉

⁞ ֒ ṿȂ 

27.4.39. PTP ⱴ ̂ENET_PTP_TSADDEND̃ 

Ẓ ̔0x0718 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԍ ҹ Ȃ ṿ ҩ ᴪ ⱴ⌠32

ᵝ ⱴ ҉̆ѿ ⱴ ₮ Ȃ 

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

TMSA[31:16] 

rw 

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

TMSA[15:0] 

rw 
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ᵝ/ᵝ    

31:0 TMSA[31:0] ⱴ  

֓ᵝ ԍ ⱴ⌠ ⱴ ҉ ṿ̆ץ Ȃ 

27.4.40. PTP ̂ENET_PTP_ETH̃ 

Ẓ ̔0x071C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

ETSH[31:16] 

rw 

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

ETSH[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ETSH[31:0] ᵝ 

֓ᵝ ԅ ṿ 

27.4.41. PTP ᵞ ̂ENET_PTP_ETL̃ 

Ẓ ̔0x0720 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

ETSL[31:16] 

rw 

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

ETSL[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ETSL[31:0] ᵞᵝ 

֓ᵝ ԅ ṿ 

27.4.42. DMA └ ̂ENET_DMA_BCTL̃ 

Ẓ ̔0x1000 

ᵝṿ̔0x0000 2101 
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ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  AA FPBL UIP RXDP[5:0] FB 

 rw rw rw rw rw 

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

RTPR[1:0] PGBL[5:0] Ḡ  DPSL[4:0] DAB SWR 

rw rw  rw rw rs 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25 AA  

0̔῏ ᴰ ⱳ  

1̔ᶏ ᴰ ̆ FBᵝҹô1ô̆AHB ᴰ

LSᵝ̂ᵝ 1⌠ᵝ 0̃Ȃ FBᵝҹô0ô̆ ѿ AHB ̂

̃Ҍ ̆ ᴰ ҍ  

24 FPBL 4×PGBL  

0̔PGBLṿ̂ᵝ[22:17] ᵝ[13:8]̃ᵬҹ DMAᴰ ṿ 

1̔PGBLṿ̂ᵝ[22:17] ᵝ[13:8]̃ӗץ 4ᵬҹ DMAᴰ ṿ 

23 UIP ᶏ № PGBL 

0̔PGBLṿ̂ᵝ[13:8]̃ DMA └  

1̔RXDP[5:0]ᵝ ԍ RxDMA ᴰ ṿ̆PGBL[5:0]ᵝ ԍ TxDMA ᴰ

ṿ 

22:17 RXDP[5:0] RxDMA PGBLᵝ 

UIP=0̆↕ ֓ᵝ Ȃֽ UIP=1 ̆ ֓ᵝ ӈԅѿ DMA

ᴰ Ȃ 

0x01̔ ᴰ ҹ 1 

0x02̔ ᴰ ҹ 2 

0x04̔ ᴰ ҹ 4 

0x08̔ ᴰ ҹ 8 

0x10̔ ᴰ ҹ 16 

0x20̔ ᴰ ҹ 32 

ῒ̔זḠ  

16 FB ᴰ ᵝ 

0̔AHB ᴰ ̆ SINGLE INCR ᴰ ᵬ 

1̔AHB ᴰ ̆ SINGLĔINCR4̆INCR8 INCR16 ᴰ ᵬ 

̔MB FBᵝ ғ ῒҬѿᵝҹô1ô 

15:14 RTPR[1:0] ᴨᾢ  

֓ᵝ RxDMA TxDMAӊ ᴨᾢ Ȃ 

0x0̔RxDMA̔TxDMA = 1̔1 

0x1̔RxDMA̔TxDMA = 2̔1 
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0x2̔RxDMA̔TxDMA = 3̔1 

0x3̔RxDMA̔TxDMA = 4̔1 

̔ ᵝ DMAᴂ ҹ ̂DAB=0̃  

13:8 PGBL[5:0] ᴰ ᵝ 

֓ᵝ ӈԅѿ DMA ᴰ Ȃ UIP=1̆↕ ֓ᵝֽ ԍ

TxDMAᴰ Ȃ UIP=0 ̆↕ ֓ᵝ ԍ TxDMA RxDMAᴰ Ȃ 

0x01̔ ᴰ ҹ 1 

0x02̔ ᴰ ҹ 2 

0x04̔ ᴰ ҹ 4 

0x08̔ ᴰ ҹ 8 

0x10̔ ᴰ ҹ 16 

0x20̔ ᴰ ҹ 32 

ῒ̔זḠ  

7 Ḡ  Ḡ ᵝṿȂ 

6:2 DPSL[4:0]  

֓ᵝֽ ԍ ңҩ ̆ ӈԅңҩ ӊ ׆ ╠

⌠Ҋѿҩ ṿ̆ ᵝҹ ̂32ᵝ̃Ȃ DPSL ҹ 0

↕ DMA ҹ ↓ Ȃ 

1 DAB DMAᴂ ᵝ 

ᵝ ԅ TxDMA RxDMAӊ ᴂ  

0̔ RTPRᵝ ṿץ ᴂ  

1̔ ̆ ᴨᾢ ԍ  

0 SWR ᴆ ᵝ 

ᵝ ᵬ ӊ ̆ ᵝ ᴆ Ȃ 

̔ Ώᴋᵥ MAC ╠̆ Ḡ ᵝҹô0ôȂ 

0̔MACῤ ᵬ 

1̔ ᵝ MAC ῤ  

27.4.43. DMA ᶏ ̂ENET_DMA_TPEÑ 

Ẓ ̔0x1004 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԍTxDMA ↓ ȂTxDMA ҹ Ҋ

CPU (DAV=0) ῀ Ả Ȃ ץ Ώᴋ ṿᶏ Ȃ 

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

TPE[31:16] 

rw_wt 

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

TPE[15:0] 
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rw_wt 

 

ᵝ/ᵝ    

31:0 TPE[31:0] ᶏ ᵝ 

֓ᵝΏᴋ ṿ̆DMAᶏ ̆ ╠ ̂

ENET_DMA_CTDADDR Ҭ̃ CPU Ȃ Ҍ (DAV=1)̆↕

̆DMA ₮ Ả ᵬȂ (DAV=0)̆↕ TxDMA ⌠ Ả

̆ ENET_DMA_STAT ᵝ TBU ô1ôȂ 

27.4.44. DMA ᶏ ̂ENET_DMA_RPEÑ 

Ẓ ̔0x1008 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԍRxDMA ↓ Ȃ Ώᴋ ṿ ᶏץ Ȃ 

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

RPE[31:16] 

rw_wt 

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

RPE[15:0] 

rw_wt 

 

ᵝ/ᵝ    

31:0 RPE[31:0] ᶏ ᵝ 

֓ᵝΏᴋ ṿ̆DMAᶏ ̆ ╠ ̂

ENET_DMA_CRDADDR Ҭ̃ CPU Ȃ Ҍ (DAV=1)̆↕

̆DMA ₮ Ả ᵬȂ (DAV=0)̆↕ TxDMA ⌠ Ả

̆ ENET_DMA_STAT ᵝ RBU ô1ôȂ 

27.4.45. DMA ↓ ̂ENET_DMA_RDTADDR̃ 

Ẓ ̔0x100C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

↓ ↓ Ȃ ↓ᵝԍ ῤ ̆ ғῒ

Ȃ Ả Ṝ̆ ᾛ Ώ Ȃ RxDMA ӊ╠̆

Ȃ 

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

SRT[31:16] 

rw 

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



                                                                GD32F20x Ύ 

797 
 

SRT[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SRT[31:0] ↓  

֓ᵝ ԅ ↓ ѿҩ ȂSRT[1:0] ṿ ҹô0ô̆ 

SRT[1:0] ңҩ ᵞᵝ  

27.4.46. DMA ↓ ̂ENET_DMA_TDTADDR̃ 

Ẓ ̔0x1010 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

↓ Ȃ ↓ᵝԍ ῤ ̆ ғῒ Ȃ

Ả Ṝ̆ ᾛ Ώ Ȃ TxDMA ӊ╠̆

Ȃ 

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

STT[31:16] 

rw 

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

STT[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 STT[31:0] ↓  

֓ᵝ ԅ ↓ ѿҩ ȂSTT[1:0] ṿ ҹô0ô̆

STT[1:0] ңҩ ᵞᵝ  

27.4.47. DMA ̂ENET_DMA_STAT̃ 

Ẓ ̔0x1014 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

DMA ᵝȂ ENET_DMA_STAT Ҍ ῒҬ ᵝȂ

ᵝ[16:0]̂ Ḡ ᵝ̃ Ώô1ô ̆ Ώô0ô Ȃ ENET_DMA_INTEN

ᵝ̆ ץ ᵝ[16:0] Ҭ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  TST WUM MSC Ḡ  EB[2:0] TP[2:0] RP[2:0] NI 

 r r r  r r r rc_w1 

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

AI ER FBE Ḡ  ET RWT RPS RBU RS TU RO TJT TBU TPS TS 

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    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 TST  

ᵝ ԅѿҩ Ҭ ԊᴆȂ TMST ̆ ץ ᵝȂ

ᵝ ô1ô̆ Ҭ ᵝ ᵝ̆↕֟ Ҭ Ȃ 

0̔ Ҭ Ԋᴆ 

1̔ ԅ Ҭ Ԋᴆ 

28 WUM WUM  

ᵝ ԅѿҩWUMԊᴆȂ ңҩԊᴆ ̆ ץ

ᵝȂ ᵝ ô1ô̆ Ҭ ᵝ ᵝ̆↕֟ Ҭ Ȃ 

0̔WUM Ҭ Ԋᴆ 

1̔WUM ԅҬ Ԋᴆ 

27 MSC MSC  

ᵝ ԅѿҩ MSCԊᴆȂ Ԋᴆ ̆ ץ

ᵝȂ ᵝ ô1ô̆ Ҭ ᵝ ᵝ̆↕֟ Ҭ Ȃ 

0̔MSC Ҭ Ԋᴆ 

1̔MSC ԅҬ Ԋᴆ 

26 Ḡ  Ḡ ᵝṿȂ 

25:23 EB[2:0] ᵝ  

FBE=1 ̆ ֓ᵝ AHB ҉ Ȃ 

EB[0]̔ 

1̔TxDMAᴰ ₮  

0̔RxDMAᴰ ₮  

EB[1]̔ 

1̔ ₮  

0̔Ώ ₮  

EB[2]̔ 

1̔ ₮  

0̔ ₮  

22:20 TP[2:0]  

֓ᵝ TxDMA  

0x0̔Ả ̆ ⌠ ᵝ Ả  פ

0x1̔ ̆  
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0x2̔ ̆ Ḥ  

0x3̔ ̆ ῤ Ҭ ῀ TxFIFOҬ 

0x4̆0x5̔Ḡ  

0x6̔ Ả̆ Ҍ Ҋ  

0x7̔ ̆ ῏  

19:17 RP[2:0]  

֓ᵝ RxDMA  

0x0̔Ả ̆ ⌠ ᵝ Ả  פ

0x1̔ ̆  

0x2̔Ḡ  

0x3̔ ̆  

0x4̔ Ả̆ Ҍ  

0x5̔ ̆ ῏  

0x6̔Ḡ  

0x7̔ ̆ ⌠ ׆ RxFIFO ⌠ῤ Ҭ 

16 NI Ҭ  

ᵝ Ҋ↓ᵝ Ҭ ᶏ ᵝ̂ENET_DMA_INTEN ̃ᶏ ԅ ’Ҋ̆

ῒ ṿ ̔ 

TS̔ Ҭ  

TBU̔ Ҍ  

RS̔ Ҭ  

ER̔ ╠ Ҭ  

̔ ᵝ ô1ô̆ ᵝ ô1ôβ ô0ô(Ώô1ô)̆ ᵝ ô0ô 

15 AI Ҭ  

ᵝ Ҋ↓ᵝ Ҭ ᶏ ᵝ̂ENET_DMA_INTEN ̃ᶏ ԅ ’Ҋ̆

ῒ ṿ ̔ 

TPS̔ Ả  

TJT̔ Jabber  

RO̔RxFIFO҉  

TU̔ Ҋ  

RBU̔ Ҍ  

RPS̔ Ả  

RWT̔  

ET̔ ╠ Ҭ  

FBE̔  

̔ ᵝ ô1ô̆ ᵝ ô1ôβ ô0ô(Ώô1ô)̆ ᵝ ô0ôȂ 

14 ER ╠  

Ҭ ᵝRS ô1ô̆ ᵝ ꜚ ô0ô 

0̔ ⌠  

1̔ ⌠ DMA ԅ ѿҩ  

13 FBE  
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ᵝ ԅѿҩ AHB ̆ῒ ץ EB[2:0]ᵝ  

0̔  

1̔ ԅ ̆ DMA └ Ả ᵬ 

12:11 Ḡ  Ḡ ᵝṿȂ 

10 ET ╠  

0̔ ῃᴰ ⌠ TxFIFOҬ 

1̔ ῃᴰ ⌠ TxFIFOҬ 

9 RWT  

0̔ ⌠ ԍ 2048  

1̔ ⌠ 2048  

8 RPS Ả  

0̔ Ả  

1̔ ῀Ả  

7 RBU Ҍ  

0̔Ҋѿҩ DAVᵝҹô1ô 

1̔Ҋѿҩ DAVᵝҹô0ô̆RxDMA ῀ Ả  

6 RS  

0̔  

1̔  

5 TU Ҋ  

0̔ Ҋ  

1̔ Ҭ Ҋ ̆ ῀ Ả  

4 RO ҉  

0̔ ҉  

1̔ Ҭ ҉ Ȃ ѿ № ⌠ῤ ̆↕

0 ҉ ᵝOERRҹô1ôȂ 

3 TJT Jabber  

0̔ Jabber Ԋᴆ 

1̔ Jabber Ȃ Ҭ ῀Ả ̆

0 Jabber ᵝ JTҹô1ôȂ 

2 TBU Ҍ  

0̔Ҋѿҩ DAVᵝҹô1ô 

1̔Ҋѿҩ DAVᵝҹô0ô̆TxDMA ῀ Ả Ȃ 

1 TPS Ả  

0̔ Ả  

1̔ Ả  

0 TS  

ᵝֽ 0Ҭ LSG INTCᵝ ᵝ ̆ ᵝȂ 
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0̔ ╠  

1̔ ╠  

27.4.48. DMA └ ̂ENET_DMA_CTL̃ 

Ẓ ̔0x1018 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ԅ ᵬ Ȃפ ҩDMA ∆ Ҭ̆ Ώ

Ȃ 

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

Ḡ  DTCERFD RSFD DAFRF Ḡ  TSFD FTF Ḡ  TTHC[2] 

 rw rw rw  rw rs  rw 

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

TTHC[1:0] STE Ḡ  FERF FUF Ḡ  RTHC[1:0] OSF SRE Ḡ  

rw rw  rw rw  rw rw rw  

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 DTCERFD Ҍҡ TCP/IP  

0̔ FERFᵝҹô0ô̆MACҡ Ȃ 

1̔ ⌠ ֽ ̆MACҌᴪҡ Ȃ 

25 RSFD Ữ  

0̔RxFIFO ᵬ ̆ ṿ RTHCᵝ‗ Ȃ 

1̔ FIFO ᵬ Ữ ̆ Ώ῀ RxFIFO ̆RxDMA ᴪ

̆ RTHCᵝ ṿᴪ Ȃ 

24 DAFRF Ҍ  

0̔ Ҍ ̆RxDMA RxFIFO Ȃ 

1̔RxDMAҌ ̆ ᶏ Ҍ Ȃ 

23:22 Ḡ  Ḡ ᵝṿȂ 

21 TSFD Ữ  

0̔TxFIFO ᵬ ̆ ṿ ENET_DMA_CTL Ҭ TTHCᵝ

‗ Ȃ 

1̔TxFIFO ᵬ Ữ ̆ Ώ῀ TxFIFO ̆MAC ᴪ ῒ

₮ ̆TTHCᵝ ṿᴪ Ȃ 

̔ ԍẢ ̆ ḱץ ᵝȂ 

20 FTF TxFIFO 

ᵝҹ 1 ̆TxFIFO └ ᵝ⌠∆ ̆TxFIFO

/ҡ Ȃ ᵬ ᵝ ꜚ ô0ôȂ 
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̔ ᵝҹô0ôӊ╠̆Ҍᾛ Ώ ENET_DMA_CTL Ȃ 

19:17 Ḡ  Ḡ ᵝṿȂ 

16:14 TTHC[2:0] ṿ └ 

҈ᵝ └ Ҋ TxFIFO ṿȂ 

TSFD=1 ̆ ֓ᵝȂ 

0x0̔64 

0x1̔128 

0x2̔192 

0x3̔256 

0x4̔40 

0x5̔32 

0x6̔24 

0x7̔16 

13 STE /Ả  

0̔ ╠ TxDMA ῀ Ả ̆ ῀Ả ȂḠ

↓ Ҋѿ ᵝ ̆ ᴰ ̆ ҩ ╠

Ȃ 

1̔TxDMA ῀ ȂDMA ╠ ̆ ׆

ENET_DMA_TDTADDR ̆ ҉ѿ ҹẢ ̆↕Ӟ ׆

↓ ᵝ Ȃ ╠ DAVᵝҹô0ô̆↕ TxDMA ῀ Ả

̆ TBUᵝҹô1ôȂ ῒז DMA ’Ҋ ᵝ ᵝ̆

↕ᴪ Ҍ Ȃ 

12:8 Ḡ  Ḡ ᵝṿȂ 

7 FERF  

0̔ RxFIFO ᵬԍ (RSFD=0) ̆ RxFIFO ⌠ῤ ӊ

╠ ⌠ԅ ̂CRC ȁ‖ ȁ ȁ ȁ ₮̃̆↕

RxFIFOᴪҡ ҩ Ȃᵖ RxFIFO ⌠ῤ ӊ ⌠

ԅ ̆↕ Ҍᴪҡ Ȃ RxFIFO ᵬԍ Ữ ̆ Ҭ

ѿ ⌠ ̆ ᴪҡ Ȃ 

1̔ ԅ ᴪ DMA 

6 FUF Ҍ ò ò  

0̔RxFIFOҡ ԍ 64 ̆ᵖ ⌠ ӊ╠̆

̂ᶛ Ҋ̆ ԍ ṿ̃̆↕ ҩ

Ȃ 

1̔RxFIFO Ҍ ò ò ̂ ԍ 64 ᵖ ̃  

5 Ḡ  Ḡ ᵝṿȂ 

4:3 RTHC[1:0] ṿ └ 

ңᵝ ԅ Ҋ RxFIFO ṿȂ 

̔ RSFDᵝ(ᵝ 21)ҹô0ô̆ ֓ᵝ Ȃ RSFDᵝҹô1ô ֓

ᵝȂ 
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0x0̔64 

0x1̔32 

0x2̔96 

0x3̔128 

2 OSF ᵬ ԋ  

0̔TxDMAֽ ⌠╠ѿҩ Ḥ ̆ Ҋѿҩ  

1̔TxDMA ╠ѿ ῃ ῀⌠ TxFIFOӊ ̆ ⌠╠ѿҩ

Ḥ ╠̆ Ҋѿҩ Ȃ 

1 SRE /Ả  

0̔ ╠ ̆RxDMA ῀Ả ȂḠ ↓ Ҋѿ

ᵝ ̆ ᴰ ̆ ҩ ╠ Ȃ

Ả ̆ òẢ ñȂ 

1̔ ҹ ̆DMA ↓ ╠ᵝ ̆ Ҋ

ѿҩ ⌠ Ȃ ׆ ENET_DMA_RDTADDR ̆ ҉ѿ

ҹẢ ̆↕Ӟ ׆ ↓ ᵝ Ȃ

DAV=0̆ Ӈ ῀ Ả ̆ RBUᵝҹô1ôȂ Ả

Ả ̆ò ò פ Ȃ ῒז DMA ӊ╠ ₮ò

ò ᴪ̆פ Ҍ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

27.4.49. DMAҬ ᶏ ̂ENET_DMA_INTEÑ 

Ẓ ̔0x101C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

ᶏץ ENET_DMA_STAT Ҭ Ȃ 

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

Ḡ  NIE 

 rw 

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

AIE ERIE FBEIE Ḡ  ETIE RWTIE RPSIE RBUIE RIEN TUIE ROIE TJTIE TBUIE TPSIE TIE 

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 NIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

ᵝᶏ Ҋ↓ᵝ̔ 

TS̔ Ҭ  
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TBU̔ Ҍ  

RS̔ Ҭ  

ER̔ ╠ Ҭ  

15 AIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

ᵝᶏ Ҋ↓ᵝ̔ 

TPS̔ Ả  

TJT̔ Jabber  

RO̔RxFIFO҉  

TU̔ Ҋ  

RBU̔ Ҍ  

RPS̔ Ả  

RWT̔  

ET̔ ╠ Ҭ  

FBE̔  

14 ERIE ╠ Ҭ ᶏ  

0̔ ╠ Ҭ  

1̔ᶏ Ҭ  

13 FBEIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

12:11 Ḡ  Ḡ ᵝṿȂ 

10 ETIE ╠ Ҭ ᶏ  

0̔ ╠ Ҭ  

1̔ᶏ ╠ Ҭ  

9 RWTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

8 RPSIE Ả Ҭ ᶏ  

0̔ Ả Ҭ  

1̔ᶏ Ả Ҭ  

7 RBUIE Ҍ Ҭ ᶏ  

0̔ Ҍ Ҭ  

1̔ᶏ Ҍ Ҭ  

6 RIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  
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5 TUIE Ҋ Ҭ ᶏ  

0̔ Ҋ Ҭ  

1̔ᶏ Ҋ Ҭ  

4 ROIE ҉ Ҭ ᶏ  

0̔ ҉ Ҭ  

1̔ᶏ ҉ Ҭ  

3 TJTIE Jabber Ҭ ᶏ  

0̔ Jabber Ҭ  

1̔ᶏ Jabber Ҭ  

2 TBUIE Ҍ Ҭ ᶏ  

0̔ Ҍ Ҭ  

1̔ᶏ Ҍ Ҭ  

1 TPSIE Ả Ҭ ᶏ  

0̔ Ả Ҭ  

1̔ᶏ Ả Ҭ  

0 TIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

27.4.50. DMAҡ ₮ ̂ENET_DMA_MFBOCNT̃ 

Ẓ ̔0x1020 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

DMA 2ҩ ̆ Ҭҡ Ȃ

╠ṿȂ ҩ ᵬ Ȃ 

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

Ḡ  OBFOC MSFA[10:0] Ḡ  

   rc_r rc_r rc_r 

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

MSFC[15:0] 

rc_r 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿ 

28 OBFOC OBFOC̔FIFO ₮ ₮ᵝ 

27:17 MSFA[10:0] ҡ  

֓ᵝ ԅRxFIFOҡ  
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16 Ḡ  Ḡ ᵝṿȂ 

15:0 MSFC[15:0] └ ҡ  

֓ᵝ ԅ ԍMCU Ҍ RxDMAҡ Ȃ DMA

ѿҩ ῀ ̆ ҩ ⱴ1Ȃ 

27.4.51. DMA ╠ ̂ENET_DMA_CTDADDR̃ 

Ẓ ̔0x1048 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

╠ TxDMA Ȃ 

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

TDAP[31:16] 

r 

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

TDAP[15:0] 

r 

 

ᵝ/ᵝ    

31:0 TDAP[31:0]  

֓ᵝ ᵝ ô0ô̆ TxDMA ᵬ Ҭ ꜚ  

27.4.52. DMA ╠ ̂ENET_DMA_CRDADDR̃ 

Ẓ ̔0x104C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

╠ RxDMA Ȃ 

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

RDAP[31:16] 

r 

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

RDAP[15:0] 

r 

 

ᵝ/ᵝ    

31:0 RDAP[31:0]  

֓ᵝ ᵝ ô0ô̆ RxDMA ᵬ Ҭ ꜚ  
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27.4.53. DMA ╠ ̂ENET_DMA_CTBADDR̃ 

Ẓ ̔0x1050 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

TxDMA Ȃ 

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

TBAP[31:16] 

r 

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

TBAP[15:0] 

r 

 

ᵝ/ᵝ    

31:0 TBAP[31:0]  

֓ᵝ ᵝ ô0ô̆ TxDMA ᵬ Ҭ Ȃ 

27.4.54. DMA ╠ ̂ENET_DMA_CRBADDR̃ 

Ẓ ̔0x1054 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

RxDMA Ȃ 

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

RBAP[31:16] 

r 

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

RBAP[15:0] 

r 

 

ᵝ/ᵝ    

31:0 RBAP[31:0]  

֓ᵝ ᵝ ô0ô̆ RxDMA ᵬ Ҭ  
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28. ұ ῃ ̂USBFS̃ 

USBFS ԍGD32F205xx GD32F207xx ↓ Ȃ 

 ׃ .28.1

USBῃ ̂USBFS̃ └ ҹḂ ᶫԅѿ USBԑ ‗ ȂUSBFSҌֽ Һ

̆Ӟ HNP̂ Һ ̃ SRP̂ ᴪ ̃ OTG Ȃ

USBFS ԅѿҩῤ ῃ USB PHY̆ ғҌῬ PHY ȂUSBFS ץ USB 

2.0 ӈ ᴰ ̂ └ᴰ ȁ ᴰ ȁҬ ᴰ ᴰ ̃Ȃ 

28.2. Һ  

Â USB 2.0ῃ ̂12Mb/s̃/ᵞ ̂1.5Mb/s̃Һ ̕ 

Â USB 2.0ῃ ̂12Mb/s̃ ̕ 

Â HNP̂Һ ̃ SRP̂ᴪ ̃ OTG ̕ 

Â 4 ᴰ ̔ └ᴰ ȁ ᴰ ȁҬ ᴰ ᴰ ̕ 

Â Һ Ҋ̆ USBԊⱵ ̆ ԍ USBԊⱵ ̕ 

Â ѿҩ1.25KB FIFO RAM̕ 

Â Һ Ҋ̆ 8ҩ ̕ 

Â Һ Ҋ̆ 2ҩ FIFÔ FIFO FIFÕ 1ҩ

FIFÔ ῍֣̃̕ 

Â Ҋ̆ 4ҩ FIFÔ ҩIN ѿҩ FIFÕ 1ҩ FIFÔ

OUT ῍֣̃̕ 

Â Ҋ̆ 4ҩOUT 4ҩIN ̕ 

Â Ҋ̆ ⱳ ̕ 

Â ѿҩ USB ῃ USB PHY̕ 

Â Һ Ҋ̆SOF ꜚ ̕ 

Â SOF ‖ ₮⌠PAD̕ 

Â ID VBUS ̕ 

Â Һ OTG A Ҋ̆ ᴆҹ USB ᶫ Ȃ 
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28.3.  

28-1. USBFS  

USB 

DP

DM

ID

VBUS

USBҬ

OTG 

└

Һ

└└

SIE

USB FS 

PHY

 

FIFO

AHB Slave

UTMI 
ԊⱵ

USB 48MHz

 

28.4. Ḥ  

28-1. USBFSḤ  

I/O    

VBUS ῀  

DM ῀/ ₮ №Ḥ D-  

DP ῀/ ₮ №Ḥ D+  

ID ῀ 
USB ≢̔

≢  

28.5. ⱳ  

28.5.1. 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 28-2. 

Һ Ҋ Ȃ 
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28-2. 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 ᵝȁFDM └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 ᵝ̃ V̆BUS ⌠

GPIO Ȃ GPIO ̆USBFS VBUS Ȃѿ VBUS ṿ

̆҉ץ DPḤ ҉ ҉ ̆ ↕ᴪ֟ ѿҩ Ȃ ӊ̆ VBUS

ṿץҊ̆ ῏ DPḤ ҉ ҉ ̆ ↕ᴪ֟ ѿҩ Ȃ 

OTG 28-3. OTGҊ Ȃ USBFS ᵬ OTG

Ҋ ŬSBFS_GUSBCS ῤ FHMȁFDM └ᵝ Ȃ Ҋ ŬSBFS

Ҋץ ҩ ̔DMȁDPȁVBUS ID̆ ғ ᶏ ҩ ֓

Ȃ USBFSӞ VBUSᾟ ̆ ץ OTG Ҭ SRP Ȃ

OTG A B ID ‗ Ȃ HNP Ҭ̆USBFS

└҉ Ҋ Ȃ 
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28-3. OTGҊ  

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

 

28.5.2. 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 

28-4. Һ  

Power-off

Dis-connected Connected

Enabled

ᵝPPβ

 PP ᵝ  VBUS 

OTGҺ Ҋ

Ԋᴆ

Ԋᴆ

ᵝ

PPβ

Ԋᴆ

PEβ

 PPβ

 

ȁ ᵝ ≢ 

ᵬҹUSBҺ ̆ ⌠ѿҩ Ԋᴆ ŬSBFSᴪҹ ѿҩ ̕ ̆
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⌠ѿҩ Ԋᴆ ̆ ᴪ ѿҩ Ȃ 

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

└ᵝץ USB ᵝ ↓Ȃֽ ᶏ ̆ └ᵝ Ȃ 

USBFS ᵝ ̆ ғ ᴪ USBFS_HPCS

PSᵝ ҬȂUSBFSץDM DP ̆ USB ̆ῃ

҉ DPḤ ̆ ᵞ ҉ DMḤ Ȃ 

ᵝ 

USBFS ᵝ ̆ USBFS ᶏ ̆ USBFS_HPCS PSP

└ᵝΏ1 ŬSBFSᴪ ῀⌠ Ȃ Ҋ ŬSBFSẢ USB ҉ SOF̆

ғ ᴪ USB 3ms ῀ Ȃ ᵝUSBFS_HPCS

Ҭ PREM └ᵝץ ꜚѿҩ ׆̆↓ ̆ └ᵝ ̆↕ Ảץ

↓Ȃ Һ ⌠ѿҩ Ḥ ̆ ᴪ ᵝUSBFS_GINTF

WKUPIF ᵝ̆ ғ USBFS Ҭ Ȃ 

SOF֟  

Һ Ҋ̆USBFS USB SOFפ Ȃ USB 2.0 ̆ῃ Ҋ̆

֟ ѿ SOFפ ̂ Һ └ HUBԊⱵ ֟ ̃Ȃ 

USBFS ῀⌠ᶏ ̆ ᴪ USB2.0 ӈ SOFפ Ȃ ̆

ץ ΏUSBFS_HFT Ҭ FRIᵝ ѿ ȂFRIᵝ ӈԅ ѿ Ҭ

USB ҩ ̆ ғ ԍUSBFS ᶏ USB ṿȂFRTᵝ

╠ ▼ᵩ ҩ ̆ ғ ̆ ṿ Ả Ȃ 

USBFS ҩSOFפ Ҭ֟ ѿҩ ‖Ḥ ̆ ғ ῒ ₮ ѿҩ Ȃ ‖Ḥ

ҹ12ҩHCLK Ȃ ᶏ ⱳ ̆ ᵝUSBFS_GCCFG

SOFOEN └ᵝ̆ ғ ҹGPIOⱳ Ȃ 

USB ԊⱵ 

USBFS Һ Ҋ 8ҩ Ȃ ҩ ҍѿҩUSB ḤȂ ᴰ

ȁ ȁ ῒזḤ Ҭ ̆ɒ USBFS_HCHxCTL

USBFS_HCHxLEN Ȃ 

USBFS ᴰ ̔ └ȁ ȁҬ ȂUSB 2.0 ֓ᴰ ⅞

№ҹң ̔ ᴰ ̂ └ ̃ ᴰ ̂Ҭ ̃Ȃ ԍ ̆ҹԅ

ԊⱵ ŬSBFS ң ↓̔ ↓ ↓Ȃ ҉

↓Ҭ ף ѿҩUSBԊⱵ ѿҩ ᵬ Ȃ 

USB ҉ ꜚѿҩOUTԊⱵ̆ AHB FIFOҬ

Ώ῀ ȂUSBFS ᴆᴪ Ώ ̆ ꜚ֟ ѿҩԊⱵ ῀ ↓Ȃ 

↓Ҭ ԊⱵ └ ȂUSBFS ᾢ

↓̆ ↓Ȃ 

ŬSBFS ᾢ ↓̆ ⌠ ↓ҹ ╠ ↓

Ҍ ̆ ↓Ȃ Ạ Ḡ ԅѿ Ҭ ᴰ Ȃ USBFS׆
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↓Ҭ ₮ѿҩ Ȃ ₮ ̆ ‰

Ҋҩ Ȃ 

╠ ѿҩԊⱵ ғUSB ҩ ŬSBFSᴪᶏ SIE USB

҉֟ ԊⱵȂ 

╠ ῤ̆ ╠ Ҍ ̆ ╠ ҹ ŬSBFSẢ

↓̆ ꜚ Ȃ ╠ ҹ ŬSBFSᴪẢ

ᴋᵥ ↓̆ ⌠ ╠ Ȃ 

28.5.3. 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 ҹ0bó11ô̂ῃ ̃Ȃ 

USB 2.0 ̆USBFS ҊҌ ᵞ Ȃ 

 

USB Ḡ IDLE ғ 3ms ŬSB ᴪ ῀ Ȃ USB

̆ ᴆ ῏ № ץ ȂUSBҺ ץ USB ҉֟

Ḥ ̆ ȂUSBFS ⌠ Ḥ ̆ ᵝUSBFS_GINTF WKUPIF

ᵝ ғ USBFS Ҭ Ȃ 

̆USBFSӞ USB Ȃ ᴆ ץ ᵝUSBFS_DCTL

RWKUP └ᵝ ѿҩ Ḥ ̆ ғ USBҺ ̆Һ ᴪ USB

҉ ꜚ ѿҩ Ḥ Ȃ 

ᴆ  

USBFS ᴆ Ȃ ῀⌠ᶫ ̆USBFSᴪ DPḤ ҉ ̆ ғ

Һ ᴪ ⌠ Ȃ ̆ ᴆ ץ ᵝUSBFS_DCTL ҬSD └ᵝ

└ Ȃ SD └ᵝ ᵝ ̆USBFS ᴪ ῏ ҉ Ȃ ̆USBҺ ᴪ USB

҉ ⌠ Ȃ 

SOF  

USBFS USB ҉ ⌠ѿҩSOFפ ̆ ѿҩSOFҬ ̆ ғ ≠
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USB Ȃ ╠ ᴪ USBFS_DSTAT FNRSOFᵝ ҬȂ

USB ⌠EOF1 EOF2 ̂ ̆ USB 2.0 Ҭ ̃̆USBFSᴪ

USBFS_GINTF Ҭ EOPFIFҬ Ȃ ᴆ ᶏ ֓ ᵝ ץ ╠

ᵝ Ḥ Ȃ 

28.5.4. 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 
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28.5.5. FIFO 

USBFSҬ 1.25K FIFOỮ ̆ FIFO USBFSῤ SRAM Ȃ 

Һ  

Һ Ҋ̆ FIFO №ҹ҈ҩ №̆№≢ ̔ ԍ Rx FIFOȁ ԍ

Tx FIFOԍ Tx FIFOȂ IN

῍֣Rx FIFO Ȃ OUT ῍֣ Tx FIFO

̆ OUT ῍֣ Tx FIFO Ȃ

USBFS_GRFLENȁUSBFS_HNPTFLEN USBFS_HPTFLEN̆ ᴆ ץ ҉ץ FIFO

Ẓ Ȃ 28-5. Һ FIFO SRAMҬ FIFO ̆

Ҭ ṿ 32ᵝҹ ᵝΏ Ȃ 

28-5. 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 28-6. Һ FIFO

FIFO Ữ ̆ Ҭ ṿ ץ ҹ ᵝ Ȃ

῍֣ FIFOץ ῍֣ FIFŎҩ

ױ FIFO Ȃ USBFS ̆ ╠ ῀

̆ USBFS_GRXTATR/USBFS_GRSTATP׆ Rx FIFOȂ 
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28-6. Һ FIFO  

CH0 FIFO Write

CH1 FIFO Write

CH7 FIFO Write
...

Can be read by any 

channel FIFO

1000h-1FFFh

2000h-2FFFh

8000h-8FFFh

 

 

Ҋ̆ FIFO№ҹ ҩ №̆ῒҬ 1ҩ Rx FIFO 4ҩ Tx FIFŎ ҩ Tx 

FIFO ѿҩ IN ̆ OUT ῍֣ Rx FIFO Ȃ

USBFS_GRFLEN USBFS_DIEPxTFLEN ̂x=0é3̃̆ FIFO

Ẓ Ȃ 28-7. FIFO SRAMҬ FIFO ̆ Ҭ ṿ

ץ 32ᵝΏ Ȃ 

28-7. 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 28-8. FIFO

FIFOΏ Ữ ̆ Ҭ ṿ ץ ҹ ᵝ Ȃ ҩ
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ױ FIFO Ȃ USBFS_GRXTATR/USBFS_GRSTATP

Rx FIFOɼ 

28-8. FIFO  

IEP0 FIFO Write

 IEP1 FIFO Write

1000h-1FFFh

 IEP3 FIFO Write

...

2000h-2FFFh

4000h-4FFFh

Can be read by any 

OUT endpoint FIFO

 

28.5.6. ᵬ Ύ 

№ USBFS ᵬ ΎȂ 

Һ  

ῃ ∆ ̔ 

1ȁ ̆ Tx FIFOṿ ̆ USBFS_GAHBCS̆ ̆GINTEN

ᵝ Ḡ ̕ 

2ȁ ̆ ᵬ ̂Һ ȁ OTG̃ȁ ֓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 ᵝPPβ ̕ 

7ȁ ̆ ̆ USBFS_HPCSPCDβ̆ ᵝPRSTβ̆

ѿ ᵝ̆ 10 ̆ PRSTβ̕  

8ȁ USBFS_HPCS PEDCҬ ̆ PEβ ץ ⱳ ᶏ ̆

PSβ ץ ̆ӊ ̆ ᴆ SOF ̆ USBFS_HFT

Ȃ 

∆ ᶏ ̔ 
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1ȁ ᴰ ȁ ȁ Ḥ ̆ USBFS_HCHxCTL̆

̆ Ḡ ᵝ CEN CDISḠ ̕ 

2ȁ USBFS_HCHxINTEN̆ Ҭ ᶏ ᵝ̕ 

3ȁ USBFS_HCHxLEN̆PCNT ѿ ᴰ Ҭ ̆TLEN ѿ ᴰ Ҭ

̕ 

4ȁ ԍOUT ̆ PCNTҹ1̆ ԍTLENȂ PCNTԍ1̆ ╠PCNT-1ҩ

ҹ ῒ̆ USBFS_HCHxCTLᵝMPL ӈȂ

ѿ PCNTȁTLENMPL ⌠Ȃ ₮ѿҩ ̆

TLENҹ0̆ PCNTҹ1̕  

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 ѿҩ Rx ̕ 

5ȁ Rx ⌠ ↓ ̆USBFS Ȃ ԍ

ԊⱵ ̆ ̆USBFS USB ҉ INԊⱵ̕ 

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 ̆USBFS TF ῀ Rx FIFO

̆ ̆ ᴆ Ῥ̆ 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 ŬSBFS ↓Ҭ֟ ѿҩ Tx ̆ ғ USBFS_ 
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HCHxTLENҬ TLENṿ⁞ ̆⁞ ṿ ԍ Ώ ̕ 

4ȁ ⌠ ↓ ̆USBFS Ȃ

ԊⱵ ̆USBFS USB ҉ OUTԊⱵ̕ 

5ȁ OUTԊⱵ ̆ USBFS_HCHnTLEN ᵝ PCNT⁞ 1Ȃ

ԊⱵ ̂ ⌠ ACK ̃̆ACK ᵝ ̆ ↕̆ ̂NAK̃ᴪ

ԊⱵ ̕ 

6ȁ 5 OUTԊⱵ ғ 2 PCNT ṿ 1 ̆ ᴪ

3̆ ▼Ҋ Ȃ 5Ҭ OUT ԊⱵ ⱳ ̆ ᴪ

3 Ῥ ̕ 

7ȁ ᴰ Ҭ ԊⱵ ⱳ ŬSBFS TF ᴰ ⱳ ̕ 

8ȁ ̆ ԍ ̆ ҹῒזᴰ Ạ‰ Ȃ 

 

ῃ ∆ ̔ 

1ȁ ̆ Tx FIFO ṿ ̆ USBFS_GAHBCS̆ ĞINTEN

ᵝ Ḡ ̕ 

2ȁ ̆ ᵬ ̂Һ ȁ OTG̃ȁ ֓ OTG ȁUSB ̆

USBFS_GUSBCS̕ 

3ȁ ̆ USBFS_GCCFG̕ 

4ȁ ̆ USBFS_GRFLENȁUSBFS_HNPTFLEN_DIEP0TFLENȁ

USBFS_HPTFLEN̆ FIFO̕ 

5ȁ USBFS_GINTENᶏ ȁ ȁSOFȁ ҽ USB ᵝҬ

̆ ᵝ USBFS_GAHBCS GINTENᵝᶏ ῃ Ҭ ̕ 

6ȁ ̆ ̆ USBFS_DCFG̕ 

7ȁ ҉Һ ҉ ̆Һ USB ҉ ᵝ̆ USBFS_GINTF

RSTҬ ̕ 

8ȁ USBFS_GINTF ENUMFҬ Ȃ 

∆ ᶏ ̔ 

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 0̆PCNTҹ 1̕ 

5ȁ ԍ OUT ̆ ҹ IN ԊⱵ ӊ╠̆ Ҍ ̆

TLEN ҹ Rx FIFO ṿ̕ 

6ȁ ᵝ USBFS_DIEPxCTL USBFS_DOEPxCTL EPENᵝᶏ Ȃ 
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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 ŬSBFS ̆ USB ҉ ԊⱵ ŬSBFS_DIEPxLEN

PCNT ṿ⁞ 1Ȃ ԊⱵ ⱳ ̂ ⌠ ACK ̃̆ACK ̆

̆ῒז ԊⱵ ̕ 

5ȁ ѿ ᴰ ⱳ ̆USBFS ѿҩ TF ᵝץ ᴰ ⱳ

̆ IN Ȃ 

OUTᴰ ᵬ  

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ᶏ ̕ 

3ȁ OUTפ ŬSBFS ԍ Rx FIFO NAK

Ȃ ԊⱵ ⱳ ̂USBFS Ḡ ⌠ Rx FIFŎ ACK ̃̆

USBFS_DOEPxLEN PCNTṿ⁞ 1Ȃ ԊⱵ ⱳ ̂ ⌠ ACK ̃̆

ACK ̆ ̆ῒז ԊⱵ ̕ 

4ȁ ѿ ᴰ ⱳ ̆USBFS TF ῀ Rx FIFO

̆ ̆ ᴆ Ῥ̆ TF ȂUSBFS

TF ᴰ ⱳ ȂUSBFS ѿҩ TF ᵝץ ᴰ ⱳ ̆

OUT Ȃ 

28.6. Ҭ  

OTG ң Ҭ ̔ῃ Ҭ ȁ Ҭ Ȃ 

ῃ Ҭ ᴆ Һ Ҭ ̆ῃ Ҭ ᵝ USBFS_GINTF ̆

↓ҽ 28-2Ȣ 53"&3 ῃ Ҭ ҬȂ 

28-2. USBFS ῃ Ҭ  

Ҭ    

SESIF ᴪ Ҭ  Һ  

DISCIF Ҭ  Һ  

IDPSC ID  Һ  

PTXFEIF Tx FIFOҬ  Һ  

HCIF Һ Ҭ  Һ  

HPIF Һ Ҭ  Һ  

ISOONCIF/PXNCIF 
ᴰ Ҭ  / 

OUTD Ҭ  
Һ  

ISOINCIF IND Ҭ   
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Ҭ    

OEPIF OUT Ҭ   

IEPIF IN Ҭ   

EOPFIF Ҭ   

ISOOPDIF OUTҡ Ҭ   

ENUMF ҽ   

RST USB ᵝ  

SP USB   

ESP   

GONAK ῃ OUT NAK  

GNPINAK ῃ IN NAK   

NPTXFEIF Tx FIFOҬ  Һ  

RXFNEIF Rx FIFOҬ  Һ  

SOF  Һ  

OTGIF OTG Ҭ  Һ  

MFIF Ҭ  Һ  

Ҭ ץ USBFSԍ ̆ ᶏ USBFS Ả Ȃ

USBFS_GINTFᵝWKUPIF Ȃ 
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28.7. USBFS  

USBFS ̔ 0x5000 0000 

28.7.1. ῃ └ҍ  

ῃ OTG └  ̂USBFS_GOTGCS̃ 

Ẓ ̔0x0000 

ᵝṿ̔0x0000 0800 

̂32ᵝ̃  

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

Ḡ

 

B
S

V
 

A
S

V
 

D
I 

C
ID

P
S

 

 r r r r 

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

Ḡ

 

D
H

N
P

E
N

 

H
H

N
P

E
N

 

H
N

P
R

E
Q

 

H
N
P
S 

Ḡ

 

S
R
P
R
E
Q

 

S
R
P
S 

 rw rw rw r  rw r 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19 BSV Bᴪ ̂ OTG Ҭ ̃ 

0̔OTG B VBUS ᵞԍVBSESSVLD 

1̔OTG B VBUS ҌᵞԍVBSESSVLD 

ֽ̔ OTB B Ҋ  

18 ASV Aᴪ  

AҺ  

0̔OTG A VBUS ᵞԍVASESSVLD 

1̔OTG A VBUS ҌᵞԍVASESSVLD 

ᴪ ̆A Һ Ȃ 

ֽ̔ OTG A Ҋ  

17 DI ꜚ  

⌠ ꜚ Ȃ 

0̔ USB ҉ ῀ ̆ ꜚ  

1̔ HNP Ҭᶏ ѿҩ ̆ ꜚ  

ֽ̔ Һ Ҋ  



                                                                GD32F20x Ύ 

823 
 

16 CIDPS ID  

ID  

0̔USBFS ᵬ A  

1̔USBFS ᵬ B  

̔ Һ Ҋ  

15:12 Ḡ  Ḡ ᵝṿȂ 

11 DHNPEN HNPᶏ  

ᶏ B HNPⱳ Ȃ └ᵝ ̆ ᵝUSBFS_GOTGCS Ҭ

HNPREQ └ᵝc ̆USBFS Ҍ ꜚHNP 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 ҉ ꜚѿҩHNPȂ USBFS_GOTGINTF

ҬHNPEND └ᵝ ᵝ ̆ ᴆ ץ └ᵝΏ0

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 ᵝṿȂ 

1 SRPREQ SRP  

ᴆ ᵝ └ᵝ USB ҉ ꜚѿҩSRPᴪ Ȃ

USBFS_GOTGINTF Ҭ SRPEND └ᵝ ᵝ ̆ ᴆ ץ └

ᵝΏ0 USBFS_GOTGINTF Ҭ SRPEND └ᵝ └ᵝȂ 

0̔ ᴪ  

1̔ᴪ  

ֽ̔ Ҋ  

0 SRPS SRPᴪ ⱳ 

SRPᴪ ⱳ ̆ ᵝ ῤ ᵝȂ SRPREQ └ᵝ ᵝ ̆

ᵝ Ȃ 
















































































































